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PREFACE.  ^^ 


TissAJeci  of  Agiriculture  admits  of  two  grand  diviaioDs;  the  improreincnt  and 
genenl  minagesnent  of  landed  property,  which  may  be  termed  Territorial  Economy  /  and 
tbc  cohiTattfKx  and  treatment  of  its  more  useful  aiiimal  and  vegetable  productiooft,  which 
iRcaUed  HuAandry,  or  Agriculture  in  a  more  limited  sense  of  the  term.  Numerous  as 
bm  been  the  piibUcationa  on  rural  xnatterf  during  the  last  twenty  yean,  there  are  but 
two  or  three  df  them  whose  titles  might  lead  to  a  supposition  that  they  embraced  both 
of  these  departments.  That  none  of  th^m  did  embrace  both,  howcTer,  previously  to  the' 
■ppetrsnce  of  this  encyclopaedia,  may  be  confidently  affirmed. 

Thb  woik,  which  is  termed  an  Eneydopadia  tf  AgricuUure,  on  account  of  its  superior 
cnnprehenaveness,  though  in  part  an  original  composition  from  th6  author's  practical 
cxpeiience  and  cA»erration,  is  yet  chiefly  a  compilation  jfrom  books.  It  professes  to 
enrince  every  part  of  the  subject ;  and,  what  has  never  hitherto  been  attempted,  to  give 
a  geamil  History  of  Agriculture  in  all  countries ;  and  a  condensed  survey  of  its  present 
itite  in  every  county  of  the  British  Isles.  A  systematic  arrangement  is  adopted  as  by 
&r  the  best  for  instruction,  and  also  as  best  admitting  of  compression.  At  the  same 
time,  a  oopioas  General  Index  is  supplied,  to  render  the  whole  work  of  the  easiest  access 
as  a  book  of  reference.  So  much  information  as  b  here  given  could  only  be  com- 
p*^eJBcd  into  one  volume  by  the  use  of  a  very  small  type,  and  by  the  libefal  employment 
at  engravings.  By  means  of  the  latter,  much  verbal  description  is  avoided ;  a  know- 
ledge of  implements  and  operations  is  more  forcibly  conveyed  to  the  leada- ;  and  such  a 
body  of  usefol  matter  is  brought  together,  as,  by  the  system  of  detached  copper-plate 
engravings,  and  ordinary  letter-press,  would  have  occupied  half  a  doten  volumes. 

Throughout  this  work,  we  have  kept  in  view  the  following  objects :  in  Past  I.,  to 
depict  what  may  be  termed  Universal  Agricultiu^,  by  giving  a  historical  view  of  that 
of  all  countries ;  in  Pakt  II.,  to  exhibit  the  principles  on  which  the  operations  and  resultt 
of  the  Agriculture  of  all  countries  are  founded ;  and,  in  Pabts  III.  and  IV.,  to  apply 
these  principles  to  that  particular  Agriculture  which  is  practiced  in  Britain,  and  adapted 
to  sinular  cHmates.  In  pursuing  these  objects,  wa  have  aimed  at  language  sufficiently 
five  &oa  provincial  or  obscure  technology  to  be  understood  by  all  classes  of  readers. 
In  descrftiing  the  Agriculture  of  Britain,  we  have  held  up  to  view  that  of  the  northern 
CDcmties  of  Northumberland,  Berwickshire^  and  East  Lotliian,  as  examples,  in  most 
things,  to  the  other  parts  of  the  empire.  In  addressing  landlords,  superior  agents, 
▼aloers  of  land,  and  patrons,  we  have  pointed  out  the  advantages  of  equitable  and  liberal 
conduct  to  their  tenants  and  dependants:  in  discussing  the  duties  of  land  stewards, 
bailifls,  and  other  serving  agriculturists,  we  have  recommended  habits  of  order,  vigilance, 
and  economy :  and,  finaBy,  we  have  submitted  to  all  classes  of  readers,  the  advantages  of 
enlightening  the  minds  «id  ameliorating  the  cdfidition  of  the  working  classes  of  rural 
society,  by  farifitating  the  attainment  of  instruction ;  by  pointing  out  the  evils  of  their 
entering  too  eariy  into  the  marriage  state ;  by  increasing  the  comfort  and  improving  the 
appeannce  of  their  cottages  and  gardens ;  and,  especially,  by  repaying  the  labour  of 
farm  aervsnts  to  a  certain  extent  in  productions  calculated  for  their  chief  support 
(See  $  78S4.  7869.  and  §  7953.  to  796a)  For,  in  our  opinion,  the  main  comfort  of 
an  tlmse  engaged  in  agriculture  as  a  profession,  fi-om  the  labourer  to  the  gentleman 
feraser,  will  ever  consist  more  in  the  ponemon  wthan  thenuelvet  of  Ike  euential  means  o^ 
eotm/ut  table  existence,  than  in  the  power  of  accumulating  fortunes,  such  as  manufiicturen 
and  conunei 


I  men  frequently  acquire. 
As  much  of  the  value  of  a  work  of  this  kind  will  depend  on  the  knowledge  it  con- 
veys of  the  modem  improvements  in  implemenu  and  buildings,  particular  attention  has 
brai  paid  to  these  subjects.     Many  of  the  latest  improvements  in  implements  and 
buildings  have  not  found  their  way  into  any  books,  and  for  them  we  have  had  recourse 
to  the  originals,  and  to  the  most  eminent  agricultural  mechanics  and  manufacturers  of 
implements.    Our  thanks,  in  this  respect,  are  particularly  doe  to  the  proprietors  of  Weir's 
Agricnhnnd  Repository,  Oxford  Street,  London,  for  permitting  us  to  take  sketches 
fro«n  their  extensive  collection,  and  more  particularly  of  those  implements  and  machines 
winch  the  late  Mr.  Wefa"  invented  or  greatly  improved.     Our  best  thanks  are  also  due 
to   Mr.  Morton,  Leith  Walk,  Edinburgh,  who  is  equally  eminent  as  an  agricultural 
*<B«!chaaist  in  Scotland ;   to  Messrs.  (^tam  and  HsUen,  of  Winsley  Street,  Oxford 
ft* eel,  manttfictuiers  of  agricultural  implements  and  machines  in  iron ;  and  to  Mr. 
VfSkMf  fl/IMdJftone,  near  Glaigow,  a  sdentific  mechanist,  and  an  eminent  manufacturer 
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of  agricultural  implements  both  in  timber  and  iron.  There  is  no  implement  or 
fwyr'hmft  mentioned  in  this  work  which  will  not  be  found  on  sale,  or  may  not  be 
made  to  order,  in  the  establishments  of  these  gentlem^  in  the  best  manner,  and  at 
an  equitable  charge. 

For  important  assistance  in  the  Veterinary  Part  of  this  work,  our  best  thanks  are  due 
to  an  eminent  professor.  Through  the  kind  assistance  of  this  gentleman  we  have  been 
enabled  to  bring  together  a  body  of  useful  information  on  the  anatomy,  physiology, 
pathology,  breeding,  rearing,  and  general  treatment  of  the  horse,  the  ox,  the  sheep,  and 
other  domestic  animalis  eren  to  dogs  and  poultry,  such  as  we  can  saiely  assert  is  not  to 
be  found  in  any  other  single  volume  on  Agriculture. 

It  may  be  necessary  to  mention,  as  a  key  to  this  work,  that  such  technical  terms  as  are 
used  in  a  more  definite  sense  than  usual,  or  such  as  practical  readers  in  the  country,  or 
mere  general'  readers,  may  be  supposed  not  familiar  with,  are  explained  in  a  Glossarial 
Index  (p.  1241.) ;  and  that  the  abridged  titles  of  books  are  given  at  length  in  an  appro- 
priate catalogue,  (p.  viii.)  The  systematic  nomenclature  of  plants  adopted  is  that  of  our 
SSrtut  BriidnnicuSt  with  some  exceptions  which  are  noted  where  they  occur.  In  the 
specific  names  of  the  more  common  animals,  we  have  followed  Turton's  edition  of  the 
S^stima  NatSifVB  of  Linnieus ;  in  those  of  insects,  we  have  followed  modem  authors :  such 
d^emical,  mineralogical,  and  geological  terms  as  occur,  are  those  used  by  Sir  H.  Davy 
in  his  AgricuUural  Chemistry t  iuid  by  Professor  Brande  in  his  Geology  .*  ^e  weights  and 
measures  are  always  according  to  the  standard  of  Britain,  and  the  temperature  to  that  of 
Fahrenheit's  thermometer,  unless  otherwise  expressed.  Systematic  names  of  animals, 
vegetables,  and  minerals  are  accented,  and  their  derivations  indicated,  in  the  manner 
adopted  in  the  Gardeners  Magaxine  and  in  the  Magazine  of  Natural  History,  as  ex- 
plained in  a  separate  article,  (p.  vii.) 

Tlie  recent  changes  which  have  taken  place  in  the  market  value  of  currency,  render 
price  a  criterion  of  much  too  temporary  a  nature  to  be  employed  in  any  work  which 
aims  at  general  and  permanent  utility.  For  this  reason  we  have  in  this  Encyclopiedia 
generally  avoided  money  calculations,  preferring  to  indicate  the  value  of  objects  or 
operations  by  the  quantity  of  materials  and  labour  requisite  to  produce  them,  or  by 
stating  their  cost  relatively  to  the  cost  of  other  articles. 

We  have  also  avoided  entering  on  the  subject  of  state  policy,  as  to  the  relative  pro- 
tection of  agriculture  and  manufactures,  or  of  the  protection  of  the  home  against  the 
foreign  grower  of  com.  Natural  prices  will  always  be  safer  for  the  farmer  than  arti- 
ficial ones ;  and  with  low  prices  the  farmer  has  the  chance  of  deriving  a  greater  benefit  on 
an  extraordinary  rise,  and  sustaining  less  loss  on  an  extraordinary  fall.  If  the  prices  of 
com  were  one  half  lower  than  they  are,  neither  farmers  nor  proprietors  would  find  their 
comforts  diminished ;  for  the  value  of  manufiurtures  and  importations  would  fall  in  pro- 
portion to  that  of  agricultural  produce.  Price,  it  is  true,  b  not  always  value ;  but  they 
are  never  materially  different  for  any  length  of  time. 

The  first  edition  of  this  work  was  written  in  the  autumn  and  winter  of  1822-S,  and 
published  in  June,  1825.  In  this  second  edition,  commenced  in  Januaty,  1828,  and 
completed  in  January,  1831,  will  be  found  very  considerable  additions  and  improvements, 
including  nearly  500  new  engravings.  Of  these  engravings  nearly  200  are  more  useful 
figures,  substituted  for  others  considered  less  so ;  and  the  renuunder,  consisting  of  nearly 
SOO  are  entirely  additional  A  catalogue  of  all  the  engravings  in  the  work  arranged 
systematically  is  also  given  (p.  xxxii.),  for  more  convenient  reference,  when  the  purpose 
of  the  reader  is  a  choice  of  implements  or  machines. 

The  principal  additions  to  the  letter-press  of  this  edition  have  been  piade  at  the 
suggestion  of  our  much  esteemed  friend  Mr.  Cleghom,  of  Edinburgh,  late  editor  of 
the  Farmer*s  Magaxine,  formerly  published  in  that  dty ;  and,  in  consequence  of  the 
assistance  procured  by  tiie  Proprietors,  on  our  recommendation,  from  Mr.  Swainson,  the 
eminent  naturalist.  The  former  gentieman  perused  an  interleaved  copy  of  the  Ency- 
clopaedia, and  suggested  on  the  blank  pages  whatever  he  thought  wanting ;  indicating  at 
the  same  time  the  books  or  other  sources  which  might  be  consulted  for  tiie  purpose  of 
supplying  these  wants.  Mr.  Swainson  most  obligingly  took  the  trouble  of  writing 
some  paragraphs  in  the  Agricultural  History  of  South  America  (p.  200.),  and  the  whole 
of  the  article  on  Insects  (from  p.  1112.  to  p.  1 121.),  ynth  some  other  sentences  and  pant- 
graphs  in  different  parts  of  the  work,  not  always  considered  of  sufficient  importance  to 
be  marked  with  his  signature.  Dr.  Trail,  of  Liverpool,  on  our  suggestion  to  the  Pro- 
prietors, examined  the  chemical  and  geological  departments  of  Part  II.  Book  III.,  and 
was  good  enough  to  send  us  some  corrections  and  additions,  most  of  which  are  indicated 
by  the  letter  T.  With  the  exception  of  the  additional  engravings  of  implements  before 
mentioned,  Mr.  Swainson's  article  on  Insects  is  by  fisr  the  most  valuable  addition  which 
the  Encyclopaedia  has  received ;  and  it  is  but  doing  justice  to  him  to  state,  that  he  ia 
the  only  gentleman  among  the  List  of  Contributors  (p.  vi.),  who  took  the  trouble  to 
write  out  hi9  additions  in  such  a  manner  as  to  accommodate  them  to  the  portions  of  the 
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woik  tat  winch  tbey  were  intended.  The  amalgamaiaon  of  the  infonnation  tent  bj  the 
oUier  eootribatan,  and  the  selection  and  description  of  the  enffimTings,  are  of  couneour 
own ;  togetiier  with  what  we  hare  been  able  to  collect  ounelves,  not  only  from  books 
and  correspondence,  but  also  firom  the  penooal  obsenrations  we  made,  during  a  tour  in 
France  and  Germany  undertaken  in  182&-9  on  purpose  for  this  work. 

In  consequence  of  repeated  invitations  given  on  the  cover  of  the  Gtardener't  MagaMinet 
s  considerable  number  of  corrections^  additions,  and  suggestions,  have  been  sent  us  by 
the  anonymous  and  other  correspondents  enumerated  in  the  list  (p.  ri.)  before  refeiied 
to.  The  essence  of  the  greater  part  of  these  communications  was  imerted  in  the 
Gardena't  Magadne  at  the  time  they  were  received,  and  the  whole  of  these  are  cither 
given,  quoted,  or  referred  to,  in  this  edition  of  the  Encyclopedia,  in  the  proper  places  ; 
bot  some  which  arrived  too  late  for  being  used  in  the  body  of  the  work  are  given 
in  the  Supplement,  (p.  1279.)  Similar  Supplements  are  intended  to  be  published  occ^ 
aonally,  perhaps  every  two  years,  and  sold  separately  at  the  lowest  possible  price. 
To  every  supplementary  paragraph  will  be  prefixed  the  number  of  the  paragnq»h  in  the 
body  of  the  work  to  which  the  additional  information  belongs ;  and  every  future  im- 
pression of  the  body  of  the  work  will  contain  references  £ram  the  proper  pamgr^hs 
to  the  additions  to  these  paragraphs  given  in  the  different  Supplements:  the  mann^ 
is  exemplified  in  p.  11S8.,  viz.  by  the  Btar(*)  placed  before  §  7790.,  which  signi- 
fies that  an  addition  to  that  paragraph  will  be  found  in  the  Supplement  given  in 
the  present  edition  after  the  General  Index,  (p.  1279.)  Where  the  supplementary 
matter  contains  figures,  similar  references  will  be  made  from  the  Systematic 
list  of  Engravings,  as  in  (p.  xxxiL),  where  the  star  (*)  prefixed  to  TuassHuro 
Macbiiiss  indicates  that  the  Supplement  contains  a  figure  or  figures  of  one  or  mora 
kinds  of  threshing  machines,  llus  improvement  in  the  maimer  of  rendering  supple- 
mentary information  available  to  a  woi^  already  in  type,  and,  considered  in  ail  its 
besrings,  a  very  great  one  it  is,  can  only  be  effected  in  consecutive  editions  of  a 
rtereo^rped  book,  in  the  plates  of  which  stars  or  other  marks  can  at  any  time  be 
easily  introduced.  It  is  calculated  to  save  the  reader  much  trouble  that  would  other- 
wise be  unavoidable  in  referring  to  numerous  Supplements  at  random ;  to  prevent  any 
additional  information  from  escaping  his  attention ;  and  to  render  it  unnecessary  on  the 
part  of  the  Proprietors  to  publish,  or  on  that  of  the  posseseoTB  of  the  work  to  purchase* 
a  new  edition  for  several  years  to  come. 

We  have  stated  above  that  the  essence  of  most  of  the  improvements  contained  in  tMa 
edition,  and  many  of  the  new  engravings,  have  been  given  fiom  time  to  time  in  the 
pttblisbed  volumes  of  the  Gardener*t  Magaxme  ;  into  which  they  have  been  introduced  an 
confuimity  with  that  object  of  the  work  indicated  in  the  titlepage  by  the  expression  *<  Re- 
gister of  Rural  and  Domestic  Improvement."  We  think  it  right  here  to  repeat,  what  wa 
stated  in  the  Prospectus  and  Introduction  to  that  Periodical  (see  vol.  i.),  that  though  chiefly 
intended  as  a  perpetual  Supplement  to  the  Em^dopadia  of  Gardening,  it  is  also  meant 
to  be  a  perpetual  Supplement  to  the  Encifchpmdia  ofAgncuUure  in  all  matters  of  vegetable 
culture,  implements,  buildings,  and  territorial  improvements,  with  a  view  to  fiuvn  bailiffs 
md  land  stewards.  Temporary  agriculture  and  statistics,  and  matters  connected  with 
five  stock  and  other  things  whidi  more  immediately  interest  the  commercial  farmer,  wo 
Jeare  to  journals  and  newspapers  wholly  agriculturaL 

In  order  to  show  how  much  we  are  indebted  to  contributors  for  the  improvements 
contained  in  this  second  edition,  as  well  as  to  simplify  the  duty  of  thanking  tbem» 
we  have  placed  their  names  or  signatures  in  the  following  alphabetical  list;  and 
we  beg  Inve,  cm  the  part  of  the  Proprietors  and  oursdves,  to  return  them  sincere 
thanks.  We  have  earnestly  to  request  that  these  contributors  and  aU  our  readers  will 
examine  the  present  work  with  a  scrutinising  eye,  and  send  us  whatever  tbey  think  will 
contribute  to  its  fiuther  improvement.  Our  ardent  wish  is,  by  means  of  frequent 
Supplements,  to  keep  it  at  aU  times  on  a  pace  with  the  rapidly  advancing  state  of  agri- 
cttltuial  knowledge  and  practice ;  and  we  are  well  aware  that  this  can  only  be  done  bj 
the  extensive  cooperBti<m  of  scientific  and  practical  men. 

By  refemng  to  the  Calenduial  Index  (p.  1 233.),  those  parts  of  this  work  which  treat 
of  Farm  and  Forest  Culture  and  Management  may  be  consulted  monthly,  aa  the 
operations  require  to  be  performed;  by  recurring  to  the  General  Index  (p.  1248.), 
any  particular  subject  may  be  traced  alphabetically,  through  all  its  ramifications  of 
Uatory,  theory,  practice,  and  statisdcs;  and,  by  turning  to  the  Glossarial  Index 
(p.  1241.),  the  meaning  of  all  vrords  not  fiuniliar  to  general  readers  may  be  found.  Thus 
'we  have  here  combined  an  Agricultural  Treatise,  embracing  every  part  of  the  suhject,  a 
Haabandman*s  Calendar,  a  Dictionary  of  Rural  Affiurs,  and  a  Glossary  of  Agricul- 
toial  Terms. 

J.  C.  L. 
ScKftuaierf  Jmwary,  1831. 

A3 


LIST  OF  CONTRIBUTORS 

TO  THE  SECOND  EDITION  OF  THE  ENCYCLOPEDIA  OF  AGKICULTURR 


Draw 


An  JhnaUm  NatMnUii,iie.j  Amem.,  CdkshlH,  War. 
MHOublm;  a  RemUr  t^tke  e0rdeiur*»  Magamu 
from  Uf  commeDcement ;  a  Sitb$eriber  to  the 
MagmJite  qf  Natural  Bittorff. 
SuggeitiQDt,  ooETCctions  and  hints. 
Andenon^Jokn^^  Park  Street,  GrosvenorSquare^ 
Ix>ndon,  agricultural  engineer :  formerty  an  ex- 
tensile fkikntf  In  Nortbumbcriand:  afterwards 
draughtsman  and  manager  at  E.  Weir's  agricul. 
tural  repository,  Oxford  &reet. 

Various  elaborate  drawings  of  machines,  par. 
ticularly  oftbebonfr-mUl,  and  of  the  very  excellent 
machine  for  threshing  and  other  purposes  erected 
at  Bagshot  Park,  Berkshire. 
JL,  a  retli«d  Tcteriaary  surgeon  of  eminenoe,  author 
of  various  works. 

The  greater  part  of  the  article  on  the  horse, 

p.  949.,  and  the  Teterinary  part  of  the  subsequent 

articles  on  agricultural  and  domestic  animals. 

Bell,  the  Rev.  Patridi,  of  Mid  Uoch,  Auchter 

House,    near    Dunde&  Inventor   of  a  greatly 

ived  reaping-machine. 

iwings  and  an  daborate  descrlptioii  of  his 
excellent  invention,  p  482. 
Booth  and  Cbi,  distillers,  Brentford,  Middlesex. 
The  details  of  their  ertabllshmeiit  for  fattenteg 
cattle,  ftumished  to  us  on  the  spot,  pi  1025. 
BuTfutt  — ^  Farm  manager  to  the  Duke  of  Glouces. 
ter,  at  Bagtbot  Park. 

Various  hints,  and  permission  to  pnUish  plans 
ofhis  machine,  &c. 
Gegkom,  Jamest  Accountant,  Edinburgh;  editor  of 
the  latter  volumes  of  the  Flsrmer's  Magaaine,  tiU 
that  woric  was  discontinued ;  cbaracterued  by  the 
late  Professor  Coventry  to  as,  in  1822,  as  the  first 
agricultural  writer  in  Scotland.  Author  of  the 
article  Agriculture  in  the  Supplement  to  the 
Encyc  Brit  and  of  other  works. 

A  general  examination  of  the  whole  work,  with 
Bumerous  corrections,  various  suggestions  for  im. 
provements.  and  references  to  works  where  the 
requisite  information  mlaht  be  obtained. 
Coitam  mmi  Hallen,  agricultural  implement  manu. 
fkcturers,  chiefly  in  iron,  WinsksT  Street,  Oxibrd 
Street 

Conrections,  additions,  and  every  assistance  in 
delineating  some  new  implements  and  machines. 
Biekson,  IV.  formerly  a  farmer  near  Edinburgh,  now 
ofKidbrook,in  Kent 

Various  details  renecting  his  farm  when  in. 
spected  by  us^  in  Anril,  18S9. 
Bombatie,  C.  J.  A.  MathkH  de,  director  of  the  agri- 
cultural establishment  at  Ruville,  near  Nancy,  in 
France-,  and  author  of  various  agricultural  works. 
Various  information  respecting  the  agriculture 
of  France,  and  the  inspection  ofall  the  details  of 
the  esublishrocnt  at  Roville. 
Sicklkal,  M  le  Baron  d<r,  an  extensive  proprietor  in 
Bavaria-who  has  resided  some  time  in  Britain,  and 
cqiecially  in  Scotland}  studied  our  agriculture ; 
and  Introduced  it  on  bis  Bavarian  estates  by  means 
of  Scotch  farmers. 

Various  information  respectinff  the  agriculture 
and  state  of  property  in  Bavana,  in  London  in 
1886,  and  at  Alunich  and  Eichthal  in  1828. 
tbroytk,  tFiUtam,  F,Ra  Ac.,  Nottingham  Place, 
London. 

Various  corrections  and  additions^  more  e^w. 
eially  to  the  btbliogra^y,  pi  lS06w 
F.  and  H^.,  the  latter  a  Scotch  fkrmer  of  experience 
both  in  Fifoshire  and  Middlesex. 

Notes  on  the  agriculture  of  France  and  Italy, 
from  a  tevr  made  there  in  1888. 
QMi  amd  Oat,,  Uesars.,  nursery  and  seedamen.  Loo- 
don. 

lists  of  hardy  fruits  suitable  for  a  Add  orchard 
tn  the  midlana  counties  of  England,  p.  667,  and 
infistmation  req)ecting  the  Serradilla,  p.  88& 
CfMs,  M.  sea,  late  nurseryman  at  Inverness ;  after, 
wards  superintendent  or  a  British  colony  attempt, 
cd  to  be  established  at  Caraccas. 
Informatioo  respecting  the  agricultural  capa. 
x  parts  of  Nofth  and  South  Ame. 


CUadttom^  M^  engineer,  Chester. 

Drawings  of  several  of  Ms  tete  fttherli  Inven. 
tions:  among  otben,  of  the  bean  reaping-machine^ 
p.  487.,  and  water-furrowing  plough,  p.  S97. 
Qorrie.  AreUbnU^  F.H.&,  *c.,  Annat  Gardens^ 
Enrol,  Perthshire. 

Various  corrections  and  additions,  as  to  th« 
wheaUflj  and  other  matters. 
OositeTf  M.  r  AUM!  de^  of  Ronen,  late  president  of 
the  Agricultural  Society  there. 

Information  respecting  the  state  of  agriculture 
in  Normandy. 
Orakamt  Jamet,  formerly  a  fimner  fai  Pnlhshlie; 
afterwards  in  Middlesex;  and  latterly  in  the  neigb- 
bourhood  of  Sydney,  in  Australia. 
Some  notices  respecting  Australia. 
JZozxf,  M.,  president  of  the  A^cultural  Society  of 
Bavaria,  and  the  fkther  of  improved  agriculture 
In  that  country;  author  and  editor  of  various 
works.  ^ 

Various  corrections  and  additions  relative  to  the 
agriculture  of  Bavaria. 
Btadritk,  the  Rev.  J.,  author  of  the  Survey  of  For- 
Csrshire,  and  of  various  chemical  and  agxkultural 
works. 

Variotu  additions  and  corrections  to  Che  sta. 
tistics. 
J.  C.,ncar  Alniii>ick,  Northumberland,  a  very  ex. 
tensive    farmer,   and  an   enlightened  political 


Various  corrections  and  additions. 
J.W.L, 

Corrections  and  additions  to  the  statistical  de. 
partments,  and  especially  to  Worcestershire  and 
Warwickshire. 
Lageockt  M.,  Islington. 

The  details  of  his  dabry  csCabllahment,  ftorn 
which  we  drew  up  the  account,  p.  1029. 
Ltndte^t  John,  F.R.a  L&  &c,  professor  of  botany 
in  the  University  of  Londoa 
Botanical  corrections, 
ilf.,  an  extensive  proprietor,  who  cultivates  a  part 
of  his  own  estate  in  Suffblk. 

A  general  exandnation  of  the  whole  work,  and 
various  corrections,  suggestions,  and  additions. 
Main,  James,  A.L.S.,  &c,  editor  of  the  British  Far. 
mert  Magaaine ;  author  of  the  Cottage  Florist's 
Directory,  and  other  worka 
General  corrections  and  additions. 
iiatetel,  M  le  ChevaUer  de,  late  French  consul  at 
Edinburgh,  and  then  a  writer  in  the  Farmer^ 
Magaaine  and  other  periodicals;  now  residing  in 

Various  corrections  and  additions  relative  to 
the  agriculture  of  FAncc  and  Flanders. 
Menleath,  C  6.,  stuart  of  Closebum,  DumMes. 
shire. 

A  n  account  of  his  limekilns^vaggoas,  and  mode 
of  improving  grass  lands,  a  686.  ei  teg. 
Morton  and  Co.,  Lcith  Walk,  Edbibun^,  agricuL 
tural  implement  manufketurers,  chleiy  in  wood. 
Various  information  respecting  agrieuHund  im. 
plements,  and  several  drawings   of  some  new 
ploughs,  drill-machines,  &c. 
Beanw  and  Co.,  Messriw,  nuneiynen,  Chilwell» 
near  Nottinghaaa. 

Lists  of  hardy  ftiilU  suitable  for  a  Add  orchard 
in  the  northern  counties  of  England,  a  668. 
JL  if.  of  Devonshire 

Additions  to  the  dairy  department 
Banoome  and  Co^  agricultural  implement  makers, 
Ipswich. 
Drawings  of  ploughs  and  other  implemaita. 
Bhodeg  and  Co^  Islington. 

The  details  of  their  dairy  establtohment,  fkom 
which  we  drew  ud  the  account,  p.  1088. 
Banaldo  and  Sons,  Messrs^,  nurserymen,  Brentford. 
Lists  of  hardy  fruits  suiubie  for  a  field  orchard 
In  the  midland  counties  of  England,  p.  668. 
Sherriff;  Patrick,  of  Mungo'fe  "WOh,  near  Haddins. 
ton. 

Several  important  suggestieos,  and  various  cor. 
rections. 
Sinciair,  George,  T.h.S.,  H.Sl,  ftc  of  Uie  firm  ef 


INDICATIONS^  ftc»  OF  SYSTEMATIC  NAMES. 


Vwtaw  cuiicctioiM  and 

fcctiirWt  Qxfinil 
Dnwiop  of  the 
r  inpleiiienta. 


oo  iMtiml  hiitory. 


tsaXtj  the  eatire  article  oo  intcct*  i^turtooi  to 
^rieuiliue,pillUL 
niitor.AC.F.6.&,ftc 
G«oh«kal  and  rtaHtllcal 


.  mwtion^  and  in. 

fennation  ttma  North  America. 
rafJ^,  SfSMei;  F.1L&,  te^  laU  editor  of  the  agri. 
1  of  the  Cooaliy  TlMoo  news. 


Dr.,orLiTC>p(wL 
-    •    •      -chem 
ci»a(   , 
inlOBL 


Tndgfid,  7«MMf.cirU 

W<On%  vto 


r,  author  of  varioot 


SonehhUi  as  to  the  lul^eeCorthea 
ofrteam  Co  afpioulctire. 
r.  W.  a,  afncnitural  popil  ^ 
Wookr  in  Northonberland. 
Information  and  eorreetlont. 
FOm^iS  11.  of  the  Ann  of  Vifanofln  and  Coi, 

Varioiu  concetiene  ai  to  the  ^igricuHnre  oT 
Fnnee,  and  additions  to  the  fcrme  plants  and 
CokUU 
IT.,  proiirtetor  of  the  Metrapolltan  Daiiy 
ment,  lo  the  Edtewari  BoMl,  London. 

The  detaib  of  his  dairy  cMaMlshmi 
which  we  drew  «ip  the  aooount,  p.  108a 
We^amdCo^  Oxlonl  Street,  London,  at 
imjplenient  manoActurars,  chielly  In  wood. 

Conectionsy 


Various  drawinis  and  descriptions ;  eipeclall; 
or  his  new  ploi«fa»  pTM,  and  coMlTatar,  p  40S. 


INDICATIONS  AND  ACCENTUATION  OP  SYSTEMATIC  NAMER 

Tbb  sfilematie  names  emplofed  to  die  sdenees  are  for  the  fleeter  pact  derived  htm  the  Greek  or 

lontdead,  andconaequcntiy  fixed,  laagiiaffBS:  and  pardr  also  as  beinfflanfuages  more  or  lees 

I  bv  men  or  science  throusfaottt  the  worid.     The  Greek  language  U  prefoned  to  the  Latin,  as 

-     landfiexiMe.  In  genenl,  Cunlly  or  generic  names  are  eonposed  of  two  or  more  Greek 

indirldual  names,  of 
names,fa 

_ ^ _jal  words 

generic  and  specific,  are  given  In  honour  of  lodrriduals;  anj  lonie,  mo 
point  to  countries,  towns,  ^ ^^^V^^^^^'^^^}^^'^  ^^tbm  history  of  the  | 


being  more  oophms 

_l_^L      111   li  I    irtiMJ    m 

Lstin words  indicativeo}^^ quaUty  in  the indiridual  or 


;  qoality  ooomioa  to  the  fomily  or  genus  ;  > 
o/  some  quaUty  in  the  indiridual  or  species.      A  number  of  i 
aboriginal  namesk  or  by  a 


les  are  composed  oC  two  or  more  Greek 
and  spedfic  or  indiridual  names,  of 
A  number  of  names,  however,  are 
Bsd  by  givinc  Greek  or  Latin  terminations  to  aboriginal  namesk  or  by  aboriginal  words  unchanged  t 
a  few  names,  generic  and  specific,  are  given  In  honour  of  lodiriduak;  and  lonie,  more  espedsUy 
d.fie  names,  point  to  countries,  towns,  or  other  plaem  connected  with  the  history  of  the  plantu 
'  AH  systematle  names,  whether  generic  or  specific,  which  Greek  or  Boman  authors  have  applied  to  the 
ssmedam  of  beiims  as  the  modems,  and  which  oo  this  acoooot  are  called  dassical  names,  are  hidicated 
by  the  first  lettvbeing  put  In  Italic  when  the  remainder  of  the  word  is  in  Roman,  or  in  Roman  when 
the  rsmafaider  of  the  word  is  in  Italic i  as,  J^auua,  the  horse;  Jtmm,  the  pinetree;  JCirmor,  marWe : 
«•,  £Wu,  the  kone ,  FImis,  Ike  pime  tret ;  Mdrmor,  mttrbU. 


B  or  specific,  formed  flrom  aboriginal  words  by  altering  the  termination  of  I 
sboriginal  word,  or^by  adopting  the  aborieinal  word  without  altering  Its  tcrmlnatloo,  and  names  of 
mnertiki  derivation,  are  distlnndshed  by  dl  the  letters  being  in  Italic  when  the  preceding  and  foUowii^ 
words  are  in  Eonmn,  and  tai  Itoman  when  the  preceding  and  following  words  are  in  Italic ;  as,  0/ame 
(OmHiH  Glkma),  the  lama ;  Tahdcmm  (NicotOna  TkMomi).  tooaooo ;  and  Ti>U  (Cem^ntnm  7V«}»  vol- 
caic  earth:  or,  Glima  (Ceat^M  Olftma),  tke  iamaj  Tsbkcum  (McoAAna  TUiAcum),  tobeeeos  md 
T%fo  [Ctmi'iifam  Thfo),  nifwi^r  earth. 

Karnes,  gowric  or  spedfic,  eommemorailve  of  Indlvidnals,  are  indicated  by  potting  the  letters  added 
10  the  name  of  the  person,  or  the  final  letter  if  none  are  added.  In  Itslic  when  the  praocding  and 
feBowing  voids  are  in  Roman,  and  in  Roeaan  when  the  preceding  and  following  words  are  in  lUUet 
_-•    «     ...... ,>a-x — «.x_.,  «.-_^,_= — .  ana  OllvtoosWemtoi,  the  Olivine 


m,  Cfpm  YantOi,  YarTeU*s  Swan ;  Lfdum  8hAw«,  Sbaw%  Lycium.  m 
7  l»Sn«:  or,  C^gmm  YmrrdUi,  YarrwWs  Aeon/  LgcHm  ShMk, 
WermkstheOUvlmeqf  Werutr, 


RULES  FOR  PRONOUNCING  SYSTEMATIC  NAMES. 


In  dassiGi]  worde  OervoyvwmmwjflMlet  aiM«rf  art  vmeeli  ijnttpt  when  «  with  any  other  vowel 
fidiows  f  ,  e,  or  a,  and  when  two  voweb  unite  to  ftmn  a  diphthong.  Hie  diphthongs  are  «,  «r,  ai,  ei,oi,al, 
am,  em,  end  oai.  Hmm  seldom  coalesce  in  final  syllaMesi  oo,  ee,  ea,  and  other  combinations  which  never 
ooenr  m  dipfaOHmcs  in  rlsesirsl  woids^  follow,  in  oommemorative  naincs,  the  pronunciation  of  their  prlmk 
tfrcs»as^idiB,Wfir-  ' 


In  this  wmt  the 
Mond  by  agmpi 

InaddWooto 
which  is  regnhrted  by  die 
the  prlaaary  accent,  as  in  C 
nmiltii*,  stai,  however  inli 


Is  of  the  neoented  vowels  are  indicated  by  the  marik  plaoed  over 
O ,  and  the  sheet  by  an  acute  ( ),  as  If  iiry,  M ftrtha. 

word  of  moR  than  three     ""' 


ev«T  word  of  moR  than  three  syllafalm  oootains  a  teeemdarm  meeemi, 
rulesw    The  secondary  acosnt  must  always  be  at  least  two  syllables  before 
■  :  for  its  place  the  ear  is  a  sufficient  guide,  and  even  were  it  entirely 
I,  the  pronunciation  wooid  not  be  incorrect 


C  and  fare  hard  befofl«  0,0,  and  s^  as  Cdrmis,GUInm:  soft  before  e,/,  and  jr,  as  Cetriria,  Cttms. 

r,s,  end  c,  before  to,  i^^fo,ta»«Ml  etf,whon  preceded  by  the  accent,  change  their  sounds,/andc 
lBl»ak,«BKtita,#lda;  and  s  tolo  aA,  as  Bttsfo ;  but,  when  the  accent  Is  on  the  flittdiphthoingdvowd, 
the  pieeedhm  consonant  iiiesiirrei  its  sound,  as  aurantlaenm. 

C^hetaea  voweL la  sraonnced  Uke k,  m  Cbelid6nhua  (fal).  C&lchicum  (kolkekmm) ;  but  In  oomme. 
ttoMfre  names  it  fidlowB  their  primitives,  as  RSehafds^nfo,1n  which  the  dk  U  soft. 

Ow,c%<tf,flH,M,mn,lm,pe,p«,and  other  Inoombinable  consonants,  when  they  begin  a  word,  are 
■nnoimdw^the M lettermote^ m  Pthris Uerit),  Chlcus  («Am), Oneltna (imMm),  OnMUa  (.Ma) , 
a  the  middle  of  a  wmjd  they  separate  aa  in  BngOsh,  as  Z.ap.skna,  L«m.na. 

~"  ""      Ibyanwte.lsnotsoandr'    ^-"  '"" — -- ••  -  —  — ...^ — 


t  sounded;  but,  followed  by  a  vowel  or  a  liquid. 


Ilke/.MAMum 


CaleenndsBke«i,asfidM»^tts(«l«nM)i  inlf  and  an  both  letters  are  he 
j;  at  the  end  of  a  word,  has  its  pure  hissing  sound,  as  Dftctylis  t  except 
«hcnlteoaodsllkea,aaAfat.(«s(     .   ^  ^^^^ 

------  'i1kes,«X&nfhIums  fai  ny 

T'eMagmime,  vol  v.  p,aaSL) 


xWthebegtanfav? 
lann^MSnkzM^ 


inlf  and  an  both  letters  are  heard. 

"  when  preceded  by  tf,r,  or  «, 


LIST  OF  BOOKS  REFERRED  TO, 

THE  TITLES  OF  WHICH  ARE  ABRIDGED  IN  THE  TEXT. 


QftkoK  marked  •  wme  Jktrther  aceomU,  or  tome  notice  t^tkfir  autkort,  wilt  be  finmd  te  the  AgricuUurmi  ' 


Account  or  th«  Shetland  sheep,  bTThos.  John. 

•on,  page  1059.    Report  on  the  •object  of  Shet. 

land  Wool.    Lond.  179a  Sra  9$. 
Advt  by  Connack,  Son,  and  Sinclair,  p.  891    A  fev 

page*  printed  and  given  away  by  Connack,  Son, 

and  Sinclair,  •eedamen,  NewCroas.  LondSva 


183a 

•  Agriculture  appOqute,  Ac  pk  881.    See  Chaptal. 
AgrTcuttureappliqute  Ik  Chimle,  pi  889.  See  Chaptal. 
Agr.  Chimu  appi  p.  89&    See  Chaptal 

•  Agricultunlbuilding*, ^ 74L  See  Walatefl**  Agri. 


cultural  Building*. 

Agr.  Rep.  of  Cheshire,  pL  713.    See  Holland. 

Agr.  HeoL,  p.  806l  Asrlcultural  If  emoirB ;  or, 
History  of  the  Dishley  System,  in  answer  to 
Sir  John  Sebright    Loud.  1818.  Sva 

Agricultural  Memoirs,  Ac.,  |x  806k    See  Agr.  Mem. 

•  Agr.  Tuscan,  p.  5a   Tableau  de  1*  Agriculture  Toe 

cane.    Geneva,  8ra  1801. 

•  Alton,  Pl  1015.    A  Treatise  on  Dairy  Husbandry. 

EdUn.  Bro.  1885. 

•  Alton's  General  View,  p.ll85L    General  View  of 

the  Agriculture  of  the  County  of  Ayr,  with  Ob. 

•enratians  on  the  Means  of  its  Improvemeni 

Glaig.  181L  8va 
Amer.  Quart  Rer.,  dl  SSSL    American  Quarterly 

Review,  New  York.    8vo. 
American  Fanner,  10»a   New  York.    4fta 
Amcm.  Aoad.,  p.  lOO.    Amoenitates  Academlce,  scu 

Dlssertationes  vans,  ftc.    By  Charles  lAnnasus, 

&C.  8d  editioa    Eriang.  1787. 

•  Amos%  Essay  on  Agricultural  Machines,  p.  891. 

Minutes  or  Agriculture  and  Planting,  illustrated 
with  specimens  of  dght  sorts  of  the  best,  and 
two  sorts  of  the  wont,  natural  irrasses,  and 
with  accurate  drawings  and  descriptions  of  prac- 
tical machines,  on  seven  copper-plates,  &c. 
Lond.  1801  4to. 

•  Anderson's  Recreations  in  Agriculture,  ja  S87. 

Recreations  in  Agriculture,  Natural  History, 
Arts,  and  Miscellaneous  Literature.  Lond. 
17iJ9— 1808.  6  vols.  8vo. 

Andrew's  Contln uation  of  Henry's  Hist,  a  481  See 
Henry.  A  Contlniuttion  of  Henry's  History  of 
Great  Britain.  Lond.  1796L  4Ca  8U.  S  vols. 
8va 

Annalen  des  A  ckertwues.  Vol  I II.  1 889.  Berlin,8va 

•  Annals  of  Agriculture,  p.  488b  See  Youngl  Annals 

of  Agriculture. 

•  Annals  of  Agric,  p.  47.    See  Young's  Annals  of 

Agriculture. 

Annals  of  PhlL  Annals  of  Philosophy,  ftc.  In 
monthly  No&  8vo.,  continued  in  ooqjunctiou 
with  the  Philosophical  Magasine 

Annual  Blogri^y,  p.  lfi06L  Annual  BUtgxaflbj 
and  Obituary.    Lond.  8vo^  1  vol.  annuafly. 

Archer's  Dublin,  pi  f  891  Statistical  Survey  of  the 
County  of  Dtbltai,  with  Observations  on  the 
Bleans  of  Improvement,  drawn  i^)  fbr  the  Dub- 
lin Society.    Dubc  180SL  8vo. 

Archer's  SUiisaeal  Survey,  ftc,  p,  11901  See 
Archer's  Dublin. 

•  Arthur  T(mng*sSurvi^,pill5&    General  View  of 

the  Agriculture  of  the  County  of  Lincoln : 
drawn  up  far  the  Board  of  Agricuham  Lond. 
17991  8va 

•  Arthur  Youngi  Oxfordshire,  pi  1197.     General 

View  of  the  Agriculture  of  Oxfoidshbre.  Lond. 
ISue.  8va 

•  Arthur  Youna's  Survey,  p.  118a    General  View  of 

the  Agriculture  of  Hertfofrdobire :  drawn  up  for 
the  Board  of  Agriculture    LondL  180i  8va 


A.  Young*k  Sussex,  p^  1187.  A  Qcnend  View  of  the 
Agriculture  of  the  County  of  Sussex ;  drawn 
up  for  the  Board  of  Agriculture.  By  the 
Rev.  Arthur  Young.    Lond.  180&  8va 

A.  and  W.  Driver's  General  View,  a  lldS.  General 
View  of  the  Agriculture  of  the  county  of  Hants. 
Lond.  1791  4ta 

Appi  to  Flinders'  Voyaae,  p.  VS.  A  Voyage  to  Tenu 
Australift,  undertaken  to  complete  the  discovery 
of  that  vait  country,  and  prosecuted  in  the  years 
1801, 1808, 1808,  in  His  HiUesty's  ship  the  Inves- 
tigator, and  subsequently  in  the  armed  vessel 
Porpolw,  and  Cumlierland  schooner.  LondL 
1814.  8vols.4Ca,  with  an  atlas  and  plates. 

A  Series  of  Plans  for  Cottages,  by  J.  Wood  of  Bath, 
pi  457.  Series  of  plans  for  cottages  or  habitationa 
of  the  labourers.    Lond.  1798.  foL 


•Bailey,  p.  1 161.  A  General  View  of  the  Agriculture 
of  the  County  of  Northumberland,  with  otuerv. 
ations  on  the  means  of  its  improvement ;  drawn 
up  for  the  Board  of  Agriculture  NewcastleL 
1797.  8va    18oa  8va 

*  Bailey  and  Cuney*s  General  View,  pi  116a    See 

*  Bailey's  General  View,  n.  11591    A  General  View 

of  the  Agriculture  of  Durham,  with  observ- 
ations on  the  means  of  its  improvement :  drawn 
np  for  the  Board  of  Agricultura  Lond.  1811. 
8vo. 

•  Baily'k  Tables,  pi  541.    Tables  (br  the  purchasing 

and  renewing  of  leaees.    180S.  8va  8d.  edit 

•  Bafceweirs  Tarentaise.   pi  91.      Travels  in   the 

Tarcntaise,  ftc      By  Robert  BakewelL  Esq. 

Lond.  8v0l  1824. 
Bakewdl,  p.  61    See  Bakewell's  TarcntaUe. 
Bakewell's  Travels,  pi  59.    See  Bakewell's  Taren. 

taise. 
Barrington's  Observations  on  the  Statutes,  p.  40. 

Observations  on  the  more  ancient  statutes,  tram 

Maona  Charu  to  the  SIst  James  V.,  cap.  xxvU., 

with  an  appendix,  being  a  ( 


delling  the  sUtutes. 
Batclielor's  Bedfordshin^  p.  1188.    General  View  of 

the  Agriculture  of  Bedfordshire.    Lond.  1808. 

8va 
Bath  Society's  Papers.    LetterB  and  Papers  on  Agri- 
culture, Planting,  ftc,  selected  from  the  Cor. 

respondaice-Book  of  the  Bath  Society.    Bath» 

8va  178a 
•  Bayldon's  Valuation  of  Rents  and  Tllteges,  p.  541. 

The  Art  of  Valuing  Rents  and  Tillages,  and  the 

Tenant's  Right  on  entering  and  quitting  fannsL 

Lond.  8vo.  1825. 
BedsB  Hist  Abbat  Weremath.,  pi  3&     Historic 

Ecclesiastics  libri  qulnque,  Latine    Ant  155a 

foL 
Belsche^i  General  View,  p.  1 187.    Belschel  General 

View  of  the  Agriculture  of  Stirlingshire.   Lond. 

4t0i  1794. 
Berengert  History  and  Art  of  Horsemanship,  p.lOQ8. 

The  History  and  Art  of  Horseroanshm :  trank 

the  French  of  Mons.  Bouigelat     1754.   4ta 

Lond.  1771.  8  volsi  4ta 
BibliographU  BriUnnlca,  n.  1806L    BlUiotheca  Bri. 

tannlca;    or,  General  Index  to  British  and 

Foreign  literature.     By  Robcit  Watt,  H.  D. 

Edln.  4  vols.  4ta  1881 
Biblioth.  Univer.  de  G^n^ve,  p.  810    Geneva,  8ra 
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X  K  Bicbeno,  Etq^  F.R.& 

BSSagltmH  Fkrti  on  Oaki  and  Trees,  1111.  A 
Sfries  of  Facta,  HmU,  ObMrrationc,  and  Expe^ 
rteento  on  the  dlfBoent  moda  of  raking, 
pmning,  and  traintnc  young  trees  in  plant. 
atioiHi    ShrewAarvrSvu.  USU 

K&iaplcjti  General  Vitw,  fn  ]lfi&  General  View 
oTthe  Agiicultnre  of  the  County  of  Somerset, 
vithobscrratiflnaontbemeansorits  inproreL 
■snCi  drawn  up  fbr  the  Board  at  Agiiculture, 
totbtyearlTaSL    Bath,  1798w  Sm 

Birkbeel:,p).68L  Note*  in  a  Journey  in  America,  ftom 
the  coast  of  Virginia  to  the  territory  of  the 
lI&ixML    Lond.  8va  18I& 

BUbopli  Cauaal  Botany.  Causal  BoUny;  or,  a 
Iresiise  on  the  causes  and  character  of  changes 
ia  pIsolB,  especially  of  changes  which  are  pro. 
dnetiyeorsuhspedesorTarieties.  Lond.  Ib29. 
§ra 

BihtBati  Gencial  View  of  the  Agriculture  of  the 

_  CooBty  of  Salo^    Brentford,  1794.  4ta 

KahtoDi  ShroiMhirew  pi  1 145^ 

BUckrtone*!  Commentancs,  a  SCO.    ConunenUries 

_  ootbeUwsofEngUnd.  Qjl£17(&&  4Tols.4Ca 

Bljtb^  laptever  ImproreiLed.  16a:2,  pu  391.  ITje 
laipRWcr  Improved.    16SS.  4ta 

Brt.  Bcg^  p«d&  The  Botanical  Rcgiatet:  Lond. 
In  monthly  Nosl  8va.  continued. 

Be|s*iKcat,|iLllSS.  A  General  View  of  the  Agri. 
eatoneof  the  County,  with  ohscrratkms  on  the 
iBSBBs  of  its  impravement }  drawn  up  for  the 
Board  of  Agriculture,  with  additional  remarks 
of  several  respectable  country  gentlemen  and 

^  temen.    Land.  ITSfi.  8va 

Britiifa  Colaoies,  p.  167.    See  Kingdom. 

•  fintidi  Farmer,  pi  895.  FlnUyson's  Treatise  on 
Agricahnral  SufajcctSL  8va  plates,  subssquenUy 
ciuaged  to  the  British  Fanner,  ftc  LondL 
18«L  Sfu 

•BnL  FnL  Xag.,  p, 300.  Flemine^  British  Far. 
■erliMagssine  Lond.  8n)ls.8Ta:  continued 
nndcrthe  name  of  the  British  Farmer's  Maga. 
line   Srola.  8n». 

Bn^*iTE*vcb,p.9&  Travels  from  Vienna  through 
Lower  Hungsry,  with  sooie  Account  of  Vienna 
during  the  Congress.    Edin.  18ia  4ta 

•Bradigaa^gaa  A  Botanical,  Historical, and Prac 
ticsl  Tieatise  on  the  Tobacco  Plant,  In  which 
<hc  ait  of  growing  and  curing  tobacco  in  the 
ftitirii  bles  is  made  ISuniliar  to  every  capacity, 
as  dedneed  from  the  observatkms  of  the  author 
ietbe  United  States  of  America,  and  his 


to  io  fidd  cultiTstion  in  Irdand. 


iprac. 
Lond. 

B>«n%|)ab9Bhii«,pill5SL  General  View  of  the 
AfrieoltQre  of  Derbyshire    Lond.  1791  4ta 

•Bsovn'iTieitiseonRoralAflkirs,alSgL  Treatise 
_  «_  . ..  J  g,i^,rtance  of  the 


•  ftovn'i  Wert  Riding,  p.  1157.  General  View  of 
ttK  Agricultureof  the  West  Ridhig  of  Yorkshire, 
aurvcred  by  Menrs.  Rcnnie,  Brown,  and  Sherifl; 
™na3;  mth  obMTvations  on  the  means  of  its 
^^"PwveoKPt,  and  additional  information  since 
'"red ;  drawn  up  for  the  Board  of  AgricuL 

Load.  1799  Sra 
.  |L  19S.  The  Ovil  and  Natural  History  of 
^*>nsies ;  eontajning  an  accurate  description  of 
tlttt  idahd,  its  situation  and  soil,  and  a  brief 
•ccount  of  iti  former  and  present  state,  govern, 
neat, revenues,  produce,  and  trade;  a  nistory 
01  iU  Dstarsl  productions,  including  various 
■Kti  of  nstive  fossils,  perfect  and  imperfect 
v«S(tahies,  birds,  fishes,  reptiles,  insects,  Ac; 
SB  sonuntof  the  nature  of  climates  hi  general, 
ud  tbcir  diflkrent  eflbcts  upon  the  human 
^.  with  a  detaU  of  the  diseases  arising  from 
tint  mirce,  particularly  within  the  tropics. 
Tbe  whole  iSustraSad  with  fifty  oopper.plateiL 
Load.  17891  foL  4fla  -rr«T 


«ewne'8Hiitorjam.,al96L    See  Browne. 

Bob.  ia  Csled.  H«t  ICem.,  p.  857.    Memoirs  of  the 

Cslsdoaian  Horticaltural  Society.    Edla  8va 

5vols.tol8SL 
wL  do  Canute  d*Agrl  de  la  Soc.  dcs  Arts  de 

G<n*Te,p3»L    Genera.  8vol 
"V.  del  Sdi  Agr.  Feby.    18fi8L,  p.  837.    Ferrusac's 

BoOettai  dcs  Sciencca  Agricolcs.     Paris,  8va 

noaiiily. 


Bttlcheirs  Travels,  pi  182.      BurchcU*li  l^mrds  hi 
Africa.    Lond.  ISSL  4ta 


CMardeBeaGaa,^30L   De  Bello  Oallicb,  k  Hair. 

1808  8va 
CatjuK  CatodeReBaBtica,eumNottoBcRialdL 

J&g.  14e&  foL 
Chalmers's  Caledonia,  p.  45.    Caledonia ;  or,  an  Ac 

count.  Historical  and  TOpographicsl  of  North 

Britain,  from  the  most  arcient  to  the  present 

times,  with  a  I>ictiooary  of  Placca,  Chronolo. 

gical  and  PhilologiGal ;  in  4  vols.     Lond.  4ta 
•  ChapUl  de  rindustrie  Fran^aiM,  p.  0&    De  Tin. 

dustrie  Ftanfaise     Paris,  18ia    8  vols.   Sva 

La  Chimie  appUqufe  k  TAgricuhuro:     Paris, 

1822.  8  vols,  otql 
Chateauvieuz,  pu  268.  Italv.  iu  AgricuMura.  Trans- 

lated  by  Dr.  Rii^.    Norwich.  Uiia  8va 
Chimie  appliqu^  p.  d45L    See  ChaptaL 
Chhnie  apoUqute  k  I' Agriculture,  p.  135l       Sat 

Chron.  Oerras..  pi  37.  A  Chroolde  of  the  Kings 
of  England,  from  the  year  1188  to  I80a 

Claridge's  General  View,  p  li6&  General  View  of 
the  Agriculture  of  the  County  of  Dorset  Lond. 
1791  4to. 

Clarke's  Enquiry  into  the  Nature  and  Value  of 
Leasehold  Property  and  life  Annuities,  p.  541. 
An  Enquiry  Into  the  Nature  and  Value  «f 
Household  Property,  Reversionary  Interest  in 
Estates,  and  Life  Annuities ;  with  a  variety  of 
tables,  demonstrating  the  ratio  of  fines  due  on 
the  renewal  of  Icaies  of  church,  collcse^  and 
other  estates,  and  for  the  purchase  and  sale  of 
leases  of  erery  denomination.     Lond.  1806.  8va 


Clark's  Herefordshire,  p  1144     General  View  of 

the  Agriculture  of  U      "      

Lond.  1791  4ta 


Iculture  of  the  County  of  Hereford. 


Clarke's  Obsenrations  upon  Roads,  p^  589.  Dublin 
8va 

Clarke's  Scandinaria,  p.  109L  Trarels  In  Tarloos 
countries  in  Europe^  Asia,  and  Africa.  Lond. 
1810  and  1812.  4ta  v 

Clarke's  Travels,  p.  7.    See  Clarke's  Scandniavia,  ^ 

Pil09. 

OaTigero^  n.  191.  The  History  of  Mexico,  collected 
from  the  Spanish  and  Mexican  historians,  from 
MSSl  and  ancient  paintinos  of  the  Indians  ;  to 
which  are  added,  critical  dissertations  on  the 
land,  the  animals,  and  the  inhabitants  of 
Mexica    Lond.  1782.    8  vols.  41a 

*  Cleghom  on  the  Depressed  SUte  of  Agriculture, 

p.  I25i  Edin.  8va 
Climate  of  BHUin,  u  368.     WiUiams's  Qlmate  of 

Great  Britain.    Lond.  1818.    8va 
Climate  of  Great  Britain,  pi  361    See  Climate  of 

Britain,  p  368. 
Cobbett's  Treatise  on  Cobbett's  Corn,  pi  1206.   Lond. 

1829.  12ma 
Code.    See  Sinclair. 

Code  of  Agriculture,  p.  453.    See  Code. 
Col.,  p  K    Columella  De  Re  Rustics. 
Collection  of  Antiquitie,  p.  24.     A  collecUon  of 

curious   Iravcls,    Vovagcs,    Antiquities,    and 

Natural  Histories  of  Countries. 

*  Collection   de    Machines,   p.  26.     Collection  de 

Machines,   d'lnstrumens,  &c  employe's   daiis 

TEconomi^    Rursle,    Domcstique    et    Indus. 

trieile,  d'apr^s  les  Dessins  fsits  dans  diversrs 

Paraesdei'Europe.    2vols.4ta  2lX)  pis.  Paris, 

182a 
ColL  de  Mach.,  pi  5L    See  Collection  de  Machines, 

p.  26. 
Commun.  to  Board  of  Agriculture,  p.  21.    Com. 

mnnications  to  the  Board  of  Agriculture.  Lnnd. 

7  roU  4tOi     New  Series,  1  vol  8vo.     1797.- 

1819L 
Communications  to  the  R  of  Ag.,  p.  304.    See  Com. 

mua  to  the  Bosrd  of  Ag.  p  21. 
Com.  B.  Ag.,  p.  11&3.   See  Commun.  to  Board  of  Ag., 

p.  21. 

*  Complete  Fkrmer,  u  441.   Dickson's  complete  Sys. 

tem  of  Modem  Husbandry.  Lend.  1811.  8vo. 
Co.4»peratiye  Magaxine,  p.  1230.  Lond.  1827.  Hva 
Cooper's  Lectures  on  Political  Economy,  p.  1226. 

New  York,  183a    8vo, 
Coote's  Agricultural   Survey  of  King's   County, 

PL  120<».     Dublin,  1801,  8va  .^^ 

Coote's   StatUtical   Account   of  Caran,    p.  1204. 

Dublin,  180L  8va 
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pilflOl  DuUlin,180L 
DttbUn,  1801 


Caote*s  Sunrej  of  Axmagb,  pi  iflO& 

SVOL 

Court,  Ac,  pi  TSDl  Nouvcmx  Coun  Conplet  d*AgtU 
culture^  16  voU.  Sva    FkrU,  188L 

•  Coun  Complat  4*  AgflcidCun^  p.  9BS.    See  Coun, 

Ac.  p.  73flL 
Comity  R«Mrti,pk47QL  Tlielleporteortbedilfttent 

Countie*  of  Greet  Britain  aad  IreUnd,  drawn 

up  ftw  the  ooQildentlon  of  the  Boeid  oT  Agri. 

culture 
Country  Timet,  p.  89&  A  wedclr  agricultural  newt. 

paper,  oommenced  in,  1890 :  the  agricultural 

rrt  of  which  wat  Ibr  tome  time  edited  by 
Taylor,  Etq.,F.R.& 

•  CoTentry  on  Live  Stock,  pL  1017.    Obtenrattont  on 

Lire  Stock,  In  a  letter  to  Henry  Clinc^  Eaq. 
Edln.  8va 

Gniickthank't  Practical  Planter.  The  Practical 
Planter ;  containing  directiont  tx  the  planting 
of  watte  land,  and  management  of  wood ;  with 
a  new  method  of  rearing  the  oak.  Edln.  189a 
8Ta 

Cnitchley't  Report,  p.  1156.  Crutch1ey*t  General 
ViewoftheAgrlcultunofRutlandthire:  Lond. 
17M.  4ta 

*CuUeyt  introduction,  f.  902.  Obtcrrationt  on 
Live  Stock ;  containing  hintt  ft>r  chooting  and 
improTing  the  beit  breeda  of  the  mott  uieftil 
kindt  of  domettic  animabi   Lond.  17a&  Bwo. 

•  CuUey  on  yve  Stock,  pi  961     See  CuUey't  Intro. 

duction,  pb  902i 
Cttnmiing*t  Etiay  on  the  Prindplea  of  Wheeb  and 
Wheel  Carrtaget,  p.  eOSi  The  dettructiTe  eC 
fectt  of  the  conical  broad  wheelt  of  carriaget, 
controverted:  with  the  improving  effhctt  of 
cylindrical  wneelt  of  the  tame  breadth,  at  they 
regard  the  roads,  the  hOraur  of  cattle,  ttc  IWL 
4ta 

•  Curwen,  pi  1901.    Letten  written  during  a  Tour 

to  Ireland.    Land.  1819L    S  volt.  8va 
Cunrent  Letten,  p.  13SL    See  Curwen. 
Curwen*»  Obtervationa,  pi  IfiSl.    Obaerraflooi  on 

Live  Stock,  ftc    Workington,  18ia  8v« 


D. 

•  Dairy  Huabandry,  pi  1015l    See  Aitoa 
Danlefli  Rural  Sporta,  Lond.  18ia    9  voU  8va ; 

VOL  1  I819L  Sva:  aupplement,  181&  4ta 
Daiby  t  View  of  the  United  Statet.  n.  181 
Davit*t  Report,  1197.    GeneraTview  of  the  Agri. 

culture  of  the  County  of  Oxford.    Lond.  17»1 
^    «a 
I>avlt*t  Report  of  WilU,  p.  905.    General  View  of 

the  Agriculture  of  wiltthlre,  drawn  up  (or  the 

Board  of  Agriculture    Lond.  1811.    8va 
Davit*t  Wlltthiie,  p.  I1G6L     See  Davit*li  Report, 

905L 
Davy*t  Ceylon,  p.  15a    An  Account  of  the  Island 

of  Ceylon,  Ac.    Lond.  189a  4ta 
Deamt  Tract  on  Hollow  Wallt.    HlnU  on  an  im. 

proved  method  of  building.    Lond.  1891.  8va 
Denton't  Feaiant'iVoiee,  p.  ISSl.  A  Peatant't  Voice 

to  Landowncn  on  the  beat  meant  of  benefiting 

Agricultural  Labourers,  and  of  reduchig  Poor 

Ratei.    Cambridge  and  Lond.  1890,  8va 

•  Derbythtre  Report,  {x  791    See  Farey. 
X>ca  EtabUatemens  jiour  I'Education  Publiqiue,  &c. 

IX  1988L     Des  EUbHatemens  pour  I'Education 


latemens  pour  rEducation 
Ihibllque  en  Bavifcre,  dans  le  wittendiers,  et  k 
Bade,  avec  Remarques  sur  les  Am^lloranons  k 
Introdnire  dans  oes  Elabliatement  pour  let  fkire 
adopter  en  France,  en  Angleterre,  et  autrca 
Pays.    Par  J.  C.  Loudon.  Parit,  186».  8va 

Dee  Inttitutes  de  Hofwyl,  fta  Par  Cte  L.  de  V., 
p,  69.    Paris,  8va 

Description  of  Briuine.  pi  4fiL  Hdlingshed's  Chro. 
nicies  of  England,  Ireland,  and  Scotland.  Lond. 
1587.  9  vols.  fol.  Vol  L  conUlns  An  HIstori. 
eal  description  of  the  Island  of  Biltanne,  in  9 
books.    By  William  Harrison. 

•Designs  for  Farms  and  Farm  BulMlnga  in  the 
Scotch  styl^  adapted  to  England,  Ac,  p.  1198. 
By  J.  a  Loudon.    Lond.  181L  ft>L 

Dewar,  pi  196.  Observations  on  the  Character. 
Customs,  Superatitions,  Music,  Poetry,  and 
Language  of  the  Irish ;  and  on  some  of  the 
causes  which  have  hitherto  retarded  the  moral 
and  politioai  improvement  of  Irdand. 
IBULSva 


DlaLon]iotpi«Mi  Dlalogvet  on  Botany.  Lond. 
18ia  8va 

•  Dickson,  p.  1163L    General  View  of  the  Agricul. 

ture  of  Lancashire  By  R  W.  Dickson,  Ml  D. 
Lond.  1815L  8va 

•  Dickson's  General  View,  prepared  by  Storeoeon. 

p.  1169:    See  Dickson,  p.  lifil 

•  Dickson's  Practical  Agr.,  vol.  9.  pk  ^15.     Pncti. 

cal  Agriculture;  or  a  complete  syatem  of  mo- 
dem  husbandry;  with  the  methods  of  pUnUng 
and  the  mauwement  of  live  stock.  Platca 
Lend.  1804»  ISffii    9vols.8va 

Diet  de  r  Agr.,  p.  19.  Coun  coanplet  d*  Agriculture^ 
Thtorique,  Practique,  Eoonomlaue,  Ac;  ou 
DIctionnaire  universe!  d* Agriculture  19  vole 
ito     1796: 

Diet  of  Chem.  pi  917.  Ure*i  Dictionary  of  Che. 
mistry.    Lond.  1881.  8va 

•  Donaldson,  pi  911     Modem  Agriculture ;  or  the 

prcaent  state  of  Husbandry  in  Great  Britain. 
Edln.  1796,  I79&    4  vols.  8va 

•  Donaldson's  Report,  p.  115&     General  VIewe  of 

the  Agriculture  of  tiie  Counties  of  Perth,  Banff; 

Northampton,  and    Mearna  or  Uncardine 

London,  1794.  4to. 
Douglas's  General  View,  p.  1189L    A  General  View 

of  the  Agriculture  of  the  County  of  Roxburgh 

andSelkfrk.    Edln.  179&   8va 
Douglas's  Roxburghshire^  pi  1182.     See  Douglaa'k 

Doi^as's  Surv.  oi  Roxlx,  pi  IfiSL     See  Dougiaa*k 

Dr.  Abel's  Nar,  a  158.  Personal  Observations  made 
during  the  Progreas  of  the  BriUsh  Embassy 
through  China,  and  on  its  Voyage  to  and  IVom 
that  Country,  in  the  Years  1816, 1817, 1818.  4to. 
Lond.  1891. 

Dr.  Brewster's  EdlaJeura  p.  741  The  Edinburgh 
Journal  of  Science  In  Quarterly  Numbers, 
8vo.  continued. 

Dr.  Hutton's  Mathematical  Dictionary,  pi  595.  A 
Mathemathad  and  Fhiloaophlcal  IHetionary{ 
containhie  an  explanation  of  the  terms,  and  an 
account  of  the  several  suhfectt  comprised  under 
the  heads.  Mathematics,  Astronomy,  and  PhU 
losophy  both  natural  and  experimental;  with 
an  nlstorical  account  of  the  rise,  progress,  end 
present  state  of  these  sciences;  aho  meuM»n  of 
the  lives  and  writings  of  the  moat  eminent 
authors,  Ae  With  ni  .... 
1796kl79&  Svole  4ta 
Mavor.  jx  liaa  G 
ture  of  Berkahire        

Dr.  Parry's  Tracts  on  Wool  and  Merinos,  pi  1061 
Facts  and  Observationa,  tending  to  show  the 
practicability  and  advantage  to  the  individual 
and  the  nation,  of  producing  in  the  British  Isles, 
clothing.wool  e<|ual  Co  that  of  Spain :  together 
with  some  hints  towards  the  management  of 
fincwooled  sheepi  Lond.  180a  Sva 

Dr.  IUgby*s  Holkham,  Ito  agriculture,  &e,  p.  1198. 
Norwich.  181&  Sva 

Dr. Robertson's  General  View,  ulisa  General  View 
of  the  agriculture  in  the  Qwrnty  of  Perth,  with 
observations  on  the  means  of  ito  Improvement : 
drawn  up  for  the  Board  of  Agriculture  Perth, 
1799.  Sva  ' 

Dr.  Thomson's  System  of  Chemistry,  pi  S2&  Loud. 
4  vole  8va    SeeThooason. 

Dr.Young,  pifiSL  Young's  Lectures  on  Mechaniod 
PhllMophy.    LondTlSO?.  9  vole  4ta 

Dublin  SociiBty*s  Tranaactione  Transactlootof  the 
Dublin  Society.    Dublin.  Sva 


Dubourdieu%  Survey  of  Antrim,  pi  1906L  

Survey  of  the  County  of  Antrim.  Dublin,  1812. 
9  volt.  Sva 

Dubourdieut  Down,  n,  191  Statiatical  Survey  of 
the  County  of  Down.    DubUn,  1809L  Sva 

Dubountten^  Surrey  of  Down.  See  Dubourdicu'a 
Dowa 

Dunoombe't  Report,  pi  1141  Surrey  of  the  Agri. 
culture  and  Rural  Economy  of  Herefbrdahires 
drawn  up  Ibr  the  Board  of  Agriculture  Lond. 
18QSi8va 

Dutrochet,  Agent  Immddlat  du  Mouvement  Vltel, 
p.  £87.  Agent  ImmMlat  du  Mouvement  Vital 
dCveiU  dant  ta  Nature  et  dans  son  Mode 
d* Action  ches  les  Vigteux  et  chex  les  Ani. 
maux.    Parle  8va  ppi  99& 

Dutton's  Survey  of  Ga]wey,pil90a  A  Statiatical  and 
Agricultural  Sukray  of  the  County  of  Galway, 
with  observations  on  the  meens  of  lasprove. 
ment;  drawn  up  (or the condderation» and  1^ 
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lortheBoya&Babtta 


li&Jj 


IMbi'm,  tSM.  Rvo. 
SiMMi^8nrverarChn,piISQSL  DubBii,  ttoa  8va 


k»70L 


An  EwqrontheCoD. 


1818.  8va 
WOL  EncTe,  i^  44.    The  EiiDlwfgh  Bicyctoiwedia 

Edited  tj  Dr.  BrvtnCer.    Edln.    18  voU.  4ta 
El  Bacrc,  fk  1S3.    See  Edin.  Enejc 
biUL  EncTc.  Road&    See  Edln.  Enrrc 
Edio.  GaK,  p.  Ili25     The  Edinburgh  GMrttcer,  or 

Grogr&pbicsal  Dictioiiuy,  &c   IoStoIs.  Lond. 

tt.7. 
Eda.  Gu.  abridscd,  fn  1171.     The  Edfaibarf  h  Oa. 

actteer,  Itc  abridxed  Itam  the  burger  work. 

B(Sin.lft».  iToL  8*a 
Ediab.  PbtL  Journal,  n.  1117.    The  Edinburgh  Phi. 

loKfihicalJoumaL  Coodnctcd  by  Dr.  Btevatcr. 

In  quarterly  Koa.  Sra  continued. 
EdbL  niaL  Tr.,  pi  557.     Edinbiugh  Fblloaophical 

Tnmactioofl.    Edin.  4Ca 
£S1  Rev,  pt  SDL     The  Edinbuigh   Review.     In 

qaaxteriy  No*.  S«a 
Bea.  or  AgTic  Chrm.,  pi  SI  L    DaTy*k  ElemenU  of 

Agiicoltiiral  Cbcmutry ;  in  a  course  of  lee 

tvfs  te  the  Boaid  of  Agriculture*  1813.  4ta, 

and  1829.  Sva 
BcBcnu  of  Agr.,  p.  aSS.   Elements  of  Agriculture ; 

being  an  e«ay  towaids  eetabUcbing  the  cuHi. 

vatMDof  thesoily  and  promoCtng  regcCatioQ  on 

«cady  principlei.    Lond.  18U7.  8vo. 
BoMrti  d  Natural  PbiloMphy,  p.  5^    Eiementt 

afPhywct,  or  Natural  Philosophy,  General  and 

Hedica],  explained  independently  of  Technical 

Mithnaitin,  and  containing  new  Disquiettiona, 

and  practical  Suggectioof.     By  Neil   Amott, 

M.a    Land.  ISsT^ 
•EUii^  Practical  Funaer,  pi  521.  Prwtical  Fanner, 

er   Uoitfiiniahln    Husbandman ;    containing 
iraprovcneota  in   Husbandry.     Lond. 


Encyclo|wdia   Britannica. 


rchu. 


I7SL  8*a 

Eacyc  of  Gazd.,  fk.  5L    London's  EncydofMedia  of 

Gardening,  *c    Lond.  182i.  8Ta 
Etayc  Bffit  Sopi,  pi  Sia    Supplement  to  the  Ency. 

dopnlia  Britannica.    Edin.  4to. 
beyci  Methodique,  pi  IL     EncyclopMie  HAho. 

<&6ae.    ]^ris,  4ta 
Eakine**  GctMral  View,  pi  1187.    General  View  of 

the  Agriculture  of  the  County  of  Clankmanan. 

Edin.l7»5.  4to. 
Ehb  nr  la  G&ignidue  dci  Flantci^  p.  S984    Paris, 

18U7.  8«a 
•Em»  on  the  Constnactioo  of  the  Ploagh 

llsthewietirsl    Principles,  by  BaUUe  of  C 

Iqghao,  p,  390.  17S6i  Swu 
Ewy  on  Dew,  pt  85ft.     An  Emaj  on  Dew;  with 

aetcral  siiiuaianifs   cooneeted   with   it    By 

W,  C  WeA^M.  Di    Load.  1814, 18i&  8va 
Ekay  on  the  lapiovement  of  PcaUoiosB,  1796i  pi  899L 

aiaath*s  BHay  on  the  laiprovement  of  Peat. 

■Ma    Edin.  1796u  8va 
*fiiByoalfannr^pka28L    Essar  oo  Manures.    By 

Arthur  Young.    Bath  Soc.  Pspeia,  iroL  x.  n.  97. 
£MyonWheelcSrria8es^ftc.,a484.    Fry's  i^uy 

on  Wheel  Carriagesi    Lond.  Sra 
Iiwy  Man  his  own  Boad.maker,  p.  SgJ.     Fall'k 

Suneyui's  Guide;  or  Every  Man  hlsown  Road. 
.    £Mt  Retlbcd,  1888.  ISkna 
,  pi  1S2S.     The  Euminer  Newspaper. 

UBmoL    InwccUyNoa.  4Ca. 

F. 

rdl«s8BfTeyor^OuMe,piS9L  flee  Every  Man  hU 


Fife 


Magulno^  pi  SET.    tfce,ftnMi%  ■■•■- 
EdiiirflSvok.  8m  pla 


tare  of  the 


101&    General  View  of  the  Agifaal. 

County  of  Fife;  with  ohserrationa 

By  the  Rev. 


en  tlie  maano  of  its  imoMnrt 

John  ThooMon,  DiD.  Edin.  1800.  8vo. 
FMaheibert  on  the  SUtute  ExIenU  Manerti,  pi  5801 

The  Reading  on  the  SUtute  4  Edw.  L     Dc 

Exteota  Manetll,  ISjgi 
•FhMllater's  Report,  *c,  pi  1183L  Oenewal  Surrey  of 

the  Agriculture  of  the  County  of  Peebles ;  with 

various  niggesckons  aato  its  Impmvenent ;  with 

a  map  and  platca.    Edin.  I>«2.  8vo. 
•  Fleming'*  Fanner's  Journal,  p.  187.     A  weekly 

Agricultural  Newspaper,  begun  in  1825.  aud 

disconUnued  in  ISil. 
FleU,  pi  aa    FloCa  Book  with  Mr.  Scldcn's  Dissert. 

ation.    Lond.  9d  edit  U1H5. 
FI2>ra  Brit,  pi  3I6L    Compendium  Flone  Brltannicai 

By  Sir  J.  Si  Smith.     Lond.  18U)   8va 
FArm  GrwVa,  IIS.    Flora  Oracs,  sive  Plantsnira 

rariarom  Historia,  quas  in  Provinciii  («raris» 

legit,  InveBtigavit  et  depingi  curavit  Jfwnnes 

SIbthorpe,  M  D.    By  Sir  J.  K  Smith.  18Ui. 
Forest  Pruner,  n.  6  >i.    The  Forest  Pruner,  or  Tim. 

ber  Owner's  AuiaUnt ;  being  a  treatiae  on  the 

training  or  management  of  British  timber  trees, 

Ac  By  William  Piontcy.  I.ond.  iWtS.  Snx. 
Forsyth's  Treatise  on  Friitt  trees,  p.  51.3.     Tieatise 

on  the  Culture  and  Managrment  of  Fruit  'irtts ; 

In  which  a  new  method  of  pruning  sad  training 

is  fUlly  described.    With  pUtea     Lond.  kbM. 

4ta     18S7.  Sva 
For.  Rev.  and  Cent  Misc,  pi  61.     The  Foreign 

Review  and  Continental   Miscellany.      Lond. 

in  quarterly  Nos.  8va 
For.  Quart  Rev.    The  Foreign  Quarterly  Review. 

London,  Paris,  aod  Strasbuiv.     In  quarterly 

Nan  8va 
Fkaser*»  Geoenl  View,  pi  Ilea    Geoenil  View  of 

the  Agricuiturt  of  the  County  of  Devon;  with 

observations  on  the  means  or  its  imptutemeut 

Lond.l7!ML  4Uii 
Eraser's  Cornwall,  p.  117L    A  General  View  df  the 

Agricnlture  of  the  County  of  ComwalL   Load. 

1794.  4ta 
Fraser's  Survey  of  Wexford,  p.  Iiga     A  General 

View  of  the  Agriculture  of  the  County  of  Wex. 

ford.    Wexford,  I79&  8va 
Fniser's  Survey  of  Wicklow,  p.  1 1991    General  View 

of  the  Agriculture  of  the  County  of  Wicklow. 
Fraaer's  Dissertetlon,  Ac.    A  DisserUtion  on  the 

High  Roads  of  the  Duchy  of  Lorraine,  as  well 

ancient  as  modem;  done  from  the  French. 

HiU  8va 
Fulton,  pi  615.     Treatise  on  the  Improvement  of 

Canal  Navigation,  &c.   17  platcsi    Lond.  1796 


pi  316L  A  Synoptical  Com. 
,.„„  of  Brit'ish  tioUny  (from  the  CUst  Mo. 
nindria  to  Poiygkmia  inclusive),  arranged  after 
the  LInmean  listen ;  and  conuining  the  es- 
sential  characters  of  the  genera,  the  sperittc 

"     •'  " 1,  places  and  growth, 

oftheflo 


tuation. 


;  flowers,  times 


, 1  and  Minctml  Survey,  oi  IISS. 

i  View  of  the  Agriculture  and  Minerals 
of  Oferimhire  Published  by  order  of  the 
Boanlof  Agrtculture ;  with  a  map  and  aectiont. 
VOL  I.  LomL  181 L  t^a  voL  iL  ISia  voL  Ui. 
1817. 
Fareys  Derbyshire,  voL  L  pu  SSI  See  Farcy's 
Agricultaral  and  Mineral  Survey. 

I  JoomaL  pi  887.     The  Farmer't  Journal 
iWc^lo  weekly  Non  IbL 


rvrs,  times 
of  lowering,  duration,  and  reference  to  figures. 
LomL  18001  ISma 
*  Gaidener**  Magasine,  p  187.  Lond.  18!a  InSva 

Noa  every  two  months. 
Garten  Magasin,  pi  98.    Neucs  Allgemeines  Garten 

MagMin,  Ac    Weimar.  4ta 
GaufrldL  Vlnisauf.  Iter  Hierosolymlt  p.SR  Galfrldl 
itmerarlum  Regis  Rieardi  In  Terram  Hlero. 
solymitanaao,  Ac.   Oxoa  1687—1)1.   i  vols.  foL 
General  Report  of  the  Agricultural  State  of  ScoU 
land,  pi  470.   General  View  of  the  Agriculture  of 
the  Northern  Counties  and  Islands  of  Scotland. 
Edia  181SL  8va 
GeBeraiRcportof8coaand,pid09.    General  Report 

of  Scotland.  Edia  5  volt.  Bra 
General  Survey  of  the  Agriculture  of  Shropshire. 
By  Joseph  Plymley,  M.A.  Lond.  180d.  8va 
p.3ia 
General  View,  by  J.  Bailey  and  G.  Culley,  n.  1161. 
General  view  o'  •^he  Agriculture  of  the  County 
I        of  Cumberland.    1811.  8va 

:.  p.  21.    The  Works  of  Virgil,  translated  Into 
"  '      By  Robert  Andrtwa.    Blrming.  176& 


LIST  OF  BOOKS  REFERRED  TO. 


O^ognphto  dM  PUntes,  a  Sm    Humboldt**  Qio^ 

graphic  del  Flantoa.    nirit.  8ra 
.  Geological  Emtyi,  p.  317.    Geological  Enayi.     By 

Richaxd  Kirwan,  LIl  D.    Load.  1799.  W 
Geflchichte,  p  27a     SicUer's  Oewdiichte  der  ObsU 

baunuucht,  fta    Lekp^,  Sva 
GUI's  Technological  Repi,  p.  1068.    The  Tecbnolo. 

gical  Repository.    In  Sra  Noi.  monthly. 
GUpTn's  life  of  Latimer,  p  4£.    Life  of  Hugh  Lati. 

mer.  Buhop  of  Worcester.    Lond.  1755.  Bvo. 
Glrald.  Cambrena.  p.  3S.   Itinerarium  CambrlK.  &c. 

Lond.  1585L  8vo.    A  translation  by  Sir  Bichard 

Colt  Hoare,  in  1806L 
Glrald.  Cambrens.    Descript  Cambric,  p.  38.    See 

Girald.  Cambrens.,  p.  x. 
Gloucestershire  Report,  p  724;    Survey  of  the  Agri. 

culture  of  the  County  of  Gloucester,  drawn  up 

for  the  Board  of  Agriculture.     By  the  Ber.  & 

Rudge.    Lond.  1807.  Sva 
Oooche's  Cambridgeshire,  p  113i.  General  View  of 

the  Agriculture  of  OBimbridgeshlr&  drawn  up 

for  the  Board  of  Agriculture.    Lond.  1811.  8va 
Granger's  General  View,  p.  1159.    General  View  of 

the  Agriculture  of  the  County  of  Durham. 

Lond.  1794w  «ta 
Gray's  Implements,  p  400.    The  Plough  Wright's 
-a  Pri    •    '  •"     - 


Practical  Treatise  on  various 
implements  employed  in  agriculture,  illustrated 
with  16  engravings.    Edin.  1806.  8?o. 

•  Grisenthwaite,  p  3^    A  New  Theory  of  Agricul. 

ture,  in  which  the  nature  of  soils,  crops,  and 
manures,  is  explained,  many  prevailing  pr^u. 
dices  are  exploded,  and  the  application  oif  bones, 
gypsum,  lime,  chsJk,  Sec  determined  on  scien. 
tific  principles.  By  W.  Grisenthwaite  WcUs, 
12mo. 

a 

•  H.  G.  WobL.  2d.  edit  p  420, 421. 88%  H<Srtus  Ora- 

mf  neus  Wobumfosis ;  or,  an  account  of  the  re. 

suits  of  various  experiments  on  the  produce  and 

fottening  properties  of  different  grasses,  and 

other  punts  used  as  the  food  of  the  more  valu. 

able  domestic  animals ;  instituted  by  John  Duke 

of  Bedford.    To  which  is  added,  an  appendix. 

pointing  out  the  difibrent  grasses  best  adapted 

fbr  the  manufketure  of  Leghorn  bonnets,  &c. 

By  G.  Sinclair.    Lond.    Royal  8va  1825. 
Harleian  Dairy  System.  p44fii   The  Harleian  Dairy 

Systemic.  By  William  Harley.  Lond.l82SL8va 
Harrison's  Description  of  England^  p.  42    The  first 

volume  of  the  Chronicles  of  Englande/  Scot. 

lande,  and  Irdande,  Ac.    Lond.  1577.  fol.    See 

Description  of  Britaine; 
Harte's  Essays,  p  IL  Essays  on  Husbandry.  Lond. 

177a  8va 
Hassal's  Report,  p  114SL     A  General  View  of  the 

Agriculture  of  Monmouthshire  Lond.  1794. 4ta 

•  Headrick's  General  View,  p  1 19a    General  View 

of  the  Agriculture  of  the  County  of  Angus,  or 
Forfarshire;  with  observations  on  the  means 
of  its  improvement  Drawn  up  for  the  ooosi- 
deration  of  the  Board  of  Agriculture,  and  In. 
temal  Improvement.  1813L  8vo. 

•  Headrick's  Survey,  p  1197.    See  Headrick*s  Ge- 

neral  View,  ligo. 
Henderson's  General  View,  p  1193.    General  View 

of  the  Agriculture  of  the  County  of  Caithness. 

1812.  8va 
Henderson's  Treatise  on  Swine,  p  ia7a    Treatise 

on  the  Breeding  of  Swine  and  Curingof  Bacon, 

with  hints  on  agricultural  subjects.    Edia  1811. 

8va 
Henry,  p  4a    Henry's  History  of  Great  Britain, 

firom  the  first  Invasion  of  it  by  the  Romans  under 

Julius  Caaar.    Continued  fay  Andrewsi    Lqod. 

1814.  12  vols.  8va 

•  Highland  Society's  Transactions,  p  37&     Prise 

Essays  and  Transactions  of  the  Highland  Sodety 
of  Scothuid.  Edin.  to  1890.  6  vola  8va  New 
Scries,  published  in  the  Quarterly  Journal  of 
Agriculture,  commencing  1828tol83L  2  vols, 
forming  the  7th  and  8th. 

Hints  to  Paviors,  p  GQ2.  HmU  to  PaviorsL  By 
Cokmel  Macerone  Lond.  1896.  8va  A  8d 
edition  in  1827,  by  the  Editor  of  the  Mechanics* 
Magasine.  in  which  is  given  a  Comparative 
View  of  all  the  diSbrent  methods  of  paving  hi. 
therto  used  or  suggested. 

History  of  Britain,  p  39.    See  Henry. 

History  d'un  Morooau  de  Bois,  Hort  Tour,  p  235. 
Sec  NeiU's  Horticultural  Tour. 


HistonrofJavB.pl53    AStitfitiMa  Aeeountofthe 

Island  of  Java.    By  T.  a  Rallies,  Ueutenaat 

Governor  of  BaUvia.    Lond.  181&  2  vols.  4ia 
History  of  Moscow,  p  107.    Lyall's  History  and  De. 

scription  of  Moscow.    Lond.  1824k  1  vol  4-to. 
History  of  Northumberland,  p  11 12    The  Natural 

History  and  AnUouities  of  Northumberland, 

and  of  so  much  of  the  County  of  Durham  a« 

lies  between  the  riven  Tyne  and  Tweed.    By  J. 

WaUis,  A.  M.    Lond.  17eSL  2  vols.  4(a 
History  of  Sumatra,  p  161    The  History  of  the 

Ishuid  of  Sumatra,  &c.  By  W.  Marsden.  Load. 

1811.  440L 
Hodgson,  p  88.     Hodgson's  Travels  in  Genmany. 

9  vols.  8va  1819L 
Holinshead,  p  41.   Chronicles  of  England,  IrelaiML 

and  Sootiand.    Lond.  1577.  2  volsu  foL 
•  Holiand's  General  View,  p  11631  General  View  of 

the  Agriculture  of  Cheshire :  drawn  up  for  the 

Board  of  Agriculture.    Lond.  1817.  8va 
Holt's  General  view,  p  1162.    General  View  of  the 

Agriculture  of  the  County  of  Lancaster ;  with 

observations  on   the  means  of  its   improve. 

ment  Drawn  up  for  the  Board  of  Agriculture: 

Lond.  1795.  8va 
Homer's  Enquiry  into  the  State  of  the  Public  Roads, 

p567.  An  fkiquiry  into  the  Means  of  Preserving 

and  Improving  the  Public  Roads  of  this  King- 

dom.    Oxford,  1767.  8vo. 
Homer's  Art  of  Delineating  Estates,  p546.    I>e. 

scription  of  an  Improved  Method  of  I)dineating 

Estates.    Lond.  1813L  8va 
Horse.hoeing  Husbandry,  p  ]26l    See  TulL 
Hort  Trans.,  p  155.    Transat^ons  of  the  London 

Horticultural  Society.    Lond.  7  vols.  4ta  1815 

tolSSL 
Houghton's  Collections,  p  44.    Collections  for  the 

Improvement  of  Husbandry,  relating  to  Cora. 

Lond.  1727.  4  vols.  8va 
Huish's  Treatise  on  Bees,  p  1107.  A  Treatise  on  the 

Nature,  Economy,  and  Practical  Management 

of  Bees.    Lond.  1815.  8va 
Hush,  of  the  Ana,  p  2S.    The  Husbandry  of  the 

Ancients.    Edin.  177a  2  vols.  8va 
•Husbandry  of  Scotland,  p  1 138.  An  Account  of  the 

Systems  of  Husbandry  adopted  in  the  more  Im. 

proved  DistricU  of  ScotlanidL  &c.     By  Sir  John 

Sincbdr.Bart    Edin.  1812  8vo. 
Hunt's  Agricultural  Memoirs,  p  W.   See  AgricoL 

turalMemoIrs. 
Huntingdonshire  Report  p  746.    General  View  of 

the  Agriculture  of  Huntingdonshire.    Drawn 

up  fbr  the  Board  of  Agriculture    By  R.  Park- 
inson.   Load.  181L  8va 


*  must  of  Lk  G.  lUustntions  of  Tjindaeape  Garden- 

ing and  Garden  Architecture:  or  a  collection 
of  designs  original  and  execute^  ftur  Uylng  out 
country  resioences  of  every  degree  of  extent, 
tnm  the  cottage  and  farm,  to  the  national  pe- 
lace  and  public  park  or  gardoi ;  kitchen  mur. 
dens,  flower-gardms,  aiboretums,  shrubbenes, 
botanic  gardens,  scientific  gardens,  cemeteries, 
&C.  In  different  styles,  by  dUftrent  artiats,  of 
diffbrent  periods  and  countries.  Accompanied 
by  letter.press  descriptions  in  English,  Irendi. 
and  German.  By  J.  C.  Loudon.  Lond.  1890L 
AtUs  foL,  in  half  yearly  parta 

•Improvements  on  theMarquess  of  Staflbrd's  Estatea, 
pll45i  Loch's  Improvements  on  the  Marquesi 
of  Stofibrd's  Estates.    Lend.  1819L  8va 

Introd.  to  Gerardin's  Essay,  p  1&  An  Essay  on 
Landscape ;  or  on  the  means  of  ornamenting 
the  country  around  our  habitati<ni&  lYanslated 
firom  the  French,  said  (but  erroneously)  by  Da- 
niel Maltiius,  Eu.    Lond.  178a  12ma 

Inwood's  Tables  for  Purchasing  Estates,  Arc.  p  641. 
Tables  for  thePurchasing  of  Estates,  Fieehold, 
Copyhold,  or  Leasehold;  Annuities;  and  for 
the  renewing  of  leases  held  under  cathedral 
churches,  colleges,  or  other  corporate  bodies, 
for  terms,  or  years  certain,  and  fbr  lives,  &a 
Lond.  8vo. 

*  Italy,  p.  6a    See  Cbateauvicux. 


Jacob  on  thelYadein  Corn,  and  on  the 
of  Northern  Europe,  p  9a    Lond. 
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In  Uttcn  vTittai  / ^ 


rinTelaJiitbe  Sooth  of  fltein. 
A.  a  1809  and  1810;  Dlus! 
iu    Lood.  laiL  «oi 


iW^ 

or  ElUogtob's  Mode  oT 
^fl^L  AnaeeoQiitortbe 


_         .  r  dnming  land,  aeconUDC  to 

fte  if^an  PMO«d  by  the  late  Mr.  Jom^ 
BkngloB ;  with  an  appendix,  containiog  hints 
mt  fcfther  bmiiroveinent  of  boga  and  other 
Dda,  after  dnining ;  together  with 
on  boUow  andwrface  dndning  hi 
The  whole  ittitstratcd  by  esplanatorr 
■^    Drawn  up  fbr  the  oooMderation 


,    ^  *^S^  ^  Agricnltare    Bdin.  1797.  4to 
*'^*^5?'«^"^  JoonialdeM^idecineftu 


•  J^fa*.  OeaL  Fanner,  p.  7«.  The  OenUcmaa 
Fanner;  being  an  actemp«  to  improve  agricuU 
tore  by  subJecthig  it  to  the  test  of  rational 
pnndplea.  Edin.  1776^  Sra  ;  fifth  edit,  Edin. 
m&.  8va  By  Henry  Home^  luually  called 
Loid  Eames. 

Kdth'!i  General  View,  PL  1191.  GenerdVlewof  the 
AgT^rukare  of  Abeideenahire :  drawn  up  for 
the  Board  of  Agricaltura  Lond  1811.  Sra  ISe. 

Kfofs  Hints  p.  3I&  Hints  to  Gentlemen  of  Landed 
Property.    Lood.  ITTi  Sra 

KeDt*»  Hints  to  Oeotlemen  of  Landed  Fkopeity, 
pSkL    See  Kentis Hmts,  p.  316. 

Kcflt^  NorfioJlc,  PL  I1J&  General  View  of  the  Agri. 
enhnrc  of  the  County  of  Norfolk ;  with  observ 
stions  on  tfae  means  for  its  improvement.  Drawn 
op  fiir  the  Board  of  Agriculture,  and  Internal 
laprovemcnt ;  with  additional  remarks  ftom 
wveral  respectable  Gentlemen  and  Farmers,  &c 
honrich,  I79S.  8va 

Km^  Berwickshire,  pi  1181.  Statistical,  Agri- 
c^teral,  and  Political  Survey  of  Berwickshire 
1809.  8woi. 

Kmed^  p.  167.      Accoont  of  Britiah  Cohmiec 

Kii^^  as6L  An  Introdoctioa  to  Eatomology}  or 
oemcncs  of  the  natural  history  of  insects.  IL 
iMWed  with  coloured  pUtea.  2  vols.  8vo. 
1815.^17.  A  fourth  edition,  much  fanproved. 
hilSSSL 

KiA|^  Spencer  Int  to  Entomology,  p.  lisa  See 

KIspKc^  fas  Thaer's  Annalen.,  pi  875.  See  Tbaer. 
Kmardncahire  Report,  n  lOGS.  General  View  of 
^Agriculture  of  Kracardineshiie  By  James 
.  D.D.  181L  8va 


i  Report,  p.  9QSL  Ococral  View  of  the 
Agricalttire  of  the  County  of  Lancaster;  with 
tervatiooa  on   the  means  of  tts  improve- 


I^adns  Diapotatio  Historica  de  BonvilU  Peste, 

Pteis,  ^  IGOBL  8va 
"»4grt  Ctda  Dom.  Bcoo.,  p.  678.  Land.  188a 

I**jCAde  Maehlaea,  Ac.,  p.  74a    See  CoL  de 

I«*Mli  General  View,  ni  115&  General  View 
of  ttK  Agriculture  of  the  East  Riding  of  York. 

^    ihiwL  Lond.  ITMl  4ta 

I^etra  on  Natural  Fbilosopby.  p.  311.  A  Course 
2Jf*»«»  *«»  Natural  PhOosopby,  and  the 
Mechanical  Artsi  By  Thomaa  Young,  M.  D., 
F.  R.SL    Lood.  1807.  Svola.  4ta 

LegnBargaBdiOTum,p.34u  See  Ranken*s  Histrary 
of  Fxancfc  The  HMory  of  Fkance,  Civil  and 
Khtary,  Frr^siasticai,  Fblltlcal,  Uterary, 
CoBBsaetcid,  ftc,  ftom  the  time  of  its  conqu^ 

1  ^2°Sk»  A.  D  486.     Lond.  1801—1805. 3  voU 

LegnWaIficc,pi3&    See  Henry's  History  of  Bri. 

LmM  General  View,  PL  1198.  A  Gencnd  View  of 
(he  Agricaltwt  of  the  CoanUctof  Kairo  and 
Kmay.    181L  9ra 


'"«;3?n.*yiiiifM^5^ 

Letters  and  Communications,  p.  57a  See  Communi. 

r.-.2^**\"»«  **«*•' Agriculture    "™"™- 

vS5!  ^  S**y|  P^  5«^    See  Chatcauvfcux. 

f*K»«f  »«J-»5king,pL57a    SeePatefsoo. 

^?.  w^*^  of  Ormond,  ^  134.  TTm  History  of 
the  Life  of  James  Duke  nf  Ormond  ftom  hi« 
hirthln  1610,  to  his  death  iTSft  r^th  a 
colleetlon  of  his  letten  to  verify  the  said  hia. 
togr.     By  T.  Carte.    Lond.  1735,  173&  3  vols. 


Linn.  Trans.,  n 
"    ■      orL 


Transactions  of  the  Unnwan 
Lond.  178»-i831.    17  vols. 


_  8ee_I»ch*s  Improvements  of  the 

Lond.l8fia8v 


Society 

4ta 

•Loch,pL70&     

T     *[*«l"««o'»*«wd,470.    Lond.  188a  8va 
Lochl  Improvements,  11^1148.    See  Loch. 

^JJ^:Jj«™^o'tbeAits,iic»L    See  Newton's 

"^^^fi^iS^'  "^  ^  '"-^  ^^ 
iMd   Kamca's  Gentleman  Farmer,  pi  39L    See 


•  I^nd  Sainervine*s  Facts,  &  lOM:  FacUand  Ob- 
servations relaUve  u>  ^eep.  Wool,  Ploughs, 
and  Oxen ;  In  which  the  importance  of  improv. 
iijg  the  short. woolled  breeds  by  a  mixture  of  the 

merino  iireed,  is  deduced  ftom  actual  practice. 
ToMtber  with  some  remarks  on  the  advantaccr 
which  have  been  derived  IVom  the  use  of  salt 
^  ^  Lond.  1803.    New  edition,  180SL  8va 

•  Loudon's  H6rtus  Brit,  p.  31&     Loudon's  Htfrtus 

Brit&nnicus.  A  Catakwue  of  all  the  Plants, 
indigenous  cultivated  in,  or  intraducad  to.- 
BriUia    Lond.  1830i  1  voL  8va  ^ 

Lowe's  Report,  p.  llSfi.  General  View  of  the  Agn. 
culture  of  the  County  of  Nottingham ;  with  ob- 
amrations  on  the  means  of  its  improvement 
Drawn  up  for  the  BoaiU  of  Agriculture  and- 
Intemal  Improvement    Lond.  179k  4toi  . 


18ia 


M*  Adam%  Rcmaiks  on  Roads,  pi  577. 

8vol 
M'AdamIs  RoMNt  to  the  Board  of  Agriculture,  n. 

577.    See  M*Adam's  Remarks  on  Roads. 
MacdonaW's  General  View.  p.  1137.    General  View 

of  the  Agriculture  of  the  Hebrides.     1811. 

8va 
Macdonald's  Report  of  the  Western  Islands,  pi  61a 

General   View  of    the   Agriculture    of    the 

Hebrides.    A  new  edition.  1811.  8va 
Macdonald's  Report  of  the  Hebrides,  pi  iOSSL      See 

Macdonald's  Report  of  the  Western  Islands. 

pi5ia  ^ 

M'Evoy's  Survey  of  Tyrone,  pi  1804.    A  General 

View  of  the   Agriculture  i^  the  County  of 

Tyrone:    Dublin,  1808.  8va 
Mackensie*s  General  View,  p.  llfifl*     A  General 

View  of  the  Agriculture  of  the  Counties  of 

Ross  and  Cromarty.    Lond.  18ia  8va 
M*Nab's  Hinto  on  Planting  Evergreens     Hints  on 

the  Planting  and  General  Treatment  of  Haidy 

Evergreens  In  tha  Climate  of  Scotland.    Edia 

189a  8va 
MO^arUn's  Survey  of  Leitrim,  p.  1203.    A  General 

View  of  the   Agriculture  of  the  County  of 

Leitrim.    DubL  1808.  8va 
M'ParUn's  Survey  of  Donegal.  Di  1904.    A  General 

View  of  the  Agriculture  of  the  County  of  Done. 

gal.    Dubl.  1808L  8va 
M*Farlatt>s  Survey  of  Mayo,  n  IflOSl    A  General 

View  of  the  Agriculture  of  the  County  of  Maya 

DubL  1808L  8va 
M'ParUn's  Survey  of  Sligo,  pi  1804.     A  General 

View  of  the  Agriculture  of  the  County  of  SUgo. 

DuW.  190SL  6voi  ^ 

Maison  Rustique  de  Cayenne^  p.  80L    Paris,  Svow 
Mag.  Nat  Hist,  a  llSd      Loudon's  Magarine  of 

Natural  History.      Lond.  in  8va  Nos.  every 

two  months. 
M^or*s  Treatise  on  Insects.    A  Treatise  on  the 

Insects  most  prevalent  on   Fruit  Trees  and 

Garden  Produce;  giving  an  account  of  the 

states  they  pMt  thimigb,  the  depredations  they 
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odmmit,  Indading  tbe  Reelpei  tf  variout  im. 
tbon  fbr  their  destruction,  with  rcmarkt  on 
Iheir  utility ;  also*  a  few  HlnCi  on  the  Cauwa  and 
Treatment  of  mHdew  and  canker  on  firuit  trees, 
cueumben,  ftc.  ftc  London  and  Leediw  8va 
lIako1m*s  Surrey,  p.  ]1S&  General  View  of  the 
Agriculture  of  the  County  of  Surrey.  Lond. 
17!H.  4to 

•  Manual  of  Cottage  Gardening,  122S.     Loudon's 

Manual  of  CotUge  Gardening,  Husbandry,  and 
Architecture,  ftc,  with  $  Vuau  for  Cottagei. 
Lond.  1890.  8va 

•  MarquenofStafflmPt  Impfovements,  p.  568.    See 

Loch. 

•  Bfarihairi  Ifidland  CounUee,  Bflnute  97,  pi  7SL 

Rural  Eeoncmy  of  the  Midland  Counties  t  lik. 
cludinr  thenuinagenient  of  live  stock  in  Lctees. 
ter  and  itsenTirons ;  together  with  Minutes  on 
Agricutture  and  Planting  in  the  District  of  the 
Midland  SUtlen.    Lond.  179a  fi  vols.  8Ta 

•  Marshall's  Rcriew,  pc  1  ISSi    Review  of  The  Land. 

scape :  a  Didactic  Poem :  and  also,  an  Essay  on 
the  Picturesque;  togeUter  with  practical  re- 
marks  on  rural  ornament  Lond.  1796.  8va 
Marshall's  Rural  Economy  of  Norfolk,  p.  1061.  The 
Rural  Economy  of  Norfolk ;  oomprising  the 
Management  of  Landed  Estates,  and  tbe  present 
Practice  of  Husbandry  In  that  County.  Lond. 
1788L  8  vols.  8va 

•  Marshall's  Yorkshire,  toL  L,  ix  7U  The  Rural  Eco. 

nomy  of  Yorkshire ;  compnsing  the  Management 
of  Landed  Estates,  and  the  present  Practice  ol 
Husbandry  In  the  Agricultural  Districts  of  that 
County.    Lond.  1788.  8  vols.  8i 


mnty.    Loo 
Martin's  Enay  on  Plantership,  in  Young's  Annals 

_  e.  jpL  I96k    See  Youiw. 

Massinger's  New  Way  to  Pay  Old  Debts,  ^  5S0. 


of  Ai 


grteult 


Plays,  with  Notes  critical  and  explanatory,  by 
William  Oiflbrd.    Lond.  1805.  4  vols  8va 

Matthew  on  Naval  Timber,  &&  A  Treatise  on 
Naval  TlndMr.  and  Aiborieulture ;  to  which 
are  added.  Critical  Notes  on  Authors  who  have 
reoentiy  treated  the  Suldeet  of  Planting.  Lond. 
18SI.  8va 

•Mavor's  Report,  p.  1IS8.  Mavor's  Agricultural 
Survev  orBci1ishtr& 

*  Maxwell's  Practical  Husbandman,  p.  891.    Tbe 

Practical  Husbandman ;  being  a  collection  of 
miscellaneous  papers  on  Husbandry.  Edlo. 
1757.  8va 

•  Maxwell,  ^  llSi.     See  MaxwcQ's  Practioal  Hus. 

bandman,  p.  89L 
Mech.  Mar,  p.  42%    Mechanics*  Magarfne,  Mu. 

seum.  Register,  Joumid,  and  Oasotte.     Lond. 

Svoi    In  weekly  Nos.  and  Monthly  Parts. 
M^m.  de  U  Soc  Agr.  du  Seine,  tomeii.  p.  808.  M^. 

m<rires  de  la  Soci«tfe  d*  Agriculture  du  Seine  et 

Olse  Paris.  Svo. 
Mtei.  de  U  Soc  Agr.,  p.  49.    Bee  M£m.  de  la  Soc: 

Agr.  de  Seine. 
Uim.  de  la  Sod^t^  Royale  et  Centiale  d'Agr.  de 

Paris,  pi  d83i    Paris,  8vvi 
Middlesex  Renmt,  p.  731.    A  View  of  Uie  AgncuL 

ture  of  Middlesex ;  with  obserrations  on  the 

means  of  Its  improvement ;  with  several  Essays 

on  Agriculture  in  geiieraL     Drawn  up  for  toe 

Board  of  Agriculture.    Lond.  1796.  8vo. 
Middleton's  Survey,  pi  118SL    Sec  Middlesex  Report, 

a  731. 
MIddleton's  Survey  of  Middletes,  pi  51&    See  Mid- 


_.      •  p.  73L 

MImites  of  Evidence  before  a  Committee  of  the 
Home  of  Commons,  p.  57SL    Lond.  foL 

Montfiiuoon,  M..  Monumensde  la  Monarchie.  Let 
Monumens  de  la  Monarchie  Fran^alse.avec  les 
fig.  de  chaqoe  B^e,  que  I*li\jure  du  Temps  a 
^pargn^ei    Par.  1729— 1733.  5  voU  fol. 

Monthy  Hagarine,  p.  744.  The  Monthly  Magasine, 
Lond     In  HonthW  Nos.  8va 

*  Morel  de  Vind<',  pi  3m.  Esmi  sur  les  Construe, 
tions  Rurales  et  Eoonomiques :  contenant  ieurs 
Plans,  Coupes,  Elevations,  Details,  et  D^vis, 
aabliaaux  plus  has  Prix  possibles.  Paris,  folio, 
1888.  40  pages,  with  36  plates. 

Morler's  Second  Joumev,  pi  14t  A  Second  Jour- 
ney  through  Persia  to  Constantinople,  between 
the  Years  I81(V^18I6:  wlUi  a  Journal  of  tbe 
Voyage  Iw  the  Braslls  and  Bombay  to  tbe  Per. 
siaii  Gulf;  toeetlier  with  an  Account  of  the 
Proceedings  of  hV4  Mtjctltj**  Embassy,  under 
his  Bacelleney  Sir  GoreOudey,  Bart,  RR.&L 
With  maps,  coloured  cottumet,  and  other  en. 
gnvlngs,  from  thedeilgnt  of  tbe  Author.  1818 


I's  Itfii.,pi4&    Itin 
Latin  tonguok  and  t 
self  into  English  {  ( 


Travels  through  Germany, 
erland,  Netherlands, 
Turkey,  Frano^  "^ 


Mowbrav,pil066. 


ds,  Denmark,  Poland,  Italy, 
r,  «^.«w^  England,  Scotland,  and  Ire. 
In  three  parts.    Lond.  1617.  foL 

A  Practical  Treatise  on  the  Meu 


vbrav,pi  I0S6.  A  practical  Treatise  on  tbe  Meu 
thod  of  Breedbig,  Reoitng,  and  Fattening 
Domestic  PwUtry,  Pigeons,  and  RabMtsi  LondL 
1815i  8va 

Munro's  Guide  to  Farm  Book-keeping.    A  Guide 
to  Farm  Book-keeping,  founded  upon  actual 
"oe  and  upon  new  and  oondse  principlei» 


N. 

Naismltfa's  General  View.  1185.  General  View  of 
the  Agriculture  of  the  County  of  Ovdesdale, 
with  Observations  on  the  Means  of  its  Improve, 
ment  Drawn  up  for  the  Consideration  of  the 
Board  of  Agrlcidture'  and  Intenial  Improve- 
ment   Brent  179li  4to. 

Narrative,  p.  155.  Personal  Observations  made  dur. 
ing  the  Progress  of  the  British  Embassy  through 
China,  and  on  its  Voyage  to  and  from  that 
Country,  in  the  Years  1816.1817.  By  Clerk  AbeL 
Lond.  1818.  4ta 

Nat  Hist,  pi  14.    See  Plin. 

Nicholson's  Journal  of  Natural  Philosophy,  Che. 
mistry,  and  the  Arts.  Illustrated  with  engrav. 
bags.    Lond.  1797—1802.  5  vols.  4ta 

Nici  iour.,  a  188Si  New  Series.  Lond.  1808-1814 
36  volsi  8va 

NeUL  pi  69.  Journal  of  a  Horticultural  Tour 
throughout  some  parts  of  Flanders,  Holland, 
and  tne  North  of  France,  In  the  Autumn  of 
1817,  by  a  Deputation  of  the  Caledonian  Hor. 
tlcuttunl  Society.  Drawn  up  by  P.  Neill,  onn 
of  the  DepuUtion.    Edln.  8va  1883L 

New  System  bf  Cultivation,  by  General  Beatson. 
1 4C8L     A  New  System  of  Cultivation,  wiUiout 


Lime  or  Dung,  or  Summer  Fallows,  as  practised 
•t  Knowle  Farm,  In  the  Countv  of  Sussex« 
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Brewster's  Encydopssdia.  Art  Bixuf. 

StilUngflect's  Life  and  Works,  p  5.  His  Literary 
Life,  and  Select  Works  By  William  Cox. 
Land.  1811.  3  vols.  8voi 

Stone's  Bedfordshire,  p  1 13S  General  View  of  the 
Agriculture  of  the  County  of  Bedford.  Lood. 
1794.  4ta 

Stone's  Report,  p  1155.  Sec  Stooel  Bedfordshire, 
pll38. 

Stone's  Huntingdonshire,  IK  1134w  A  General  View 
of  the  Agriculture  of  Huntingdmshirei  Lend. 
1733.  4to. 

Strickland's  View,  p  1158.  A  General  View  of  the 
Agriculture  of  the  East  Riding  of  Yorkahire. 
LondL  1818.  8va 

Strutt's  Complete  View  of  the  Manners,  &c.  Horda 
AngeLCynnan;  or,  a  complete  view  of  the 
manners,  customs,  arms,  haUta,  &a,  of  the 
people  of  England  from  the  arrival  of  the 
Saxons  till  the  reign  of  Henry  VIII. ;  with  a 
short  account  of  the  Britons  during  the  govern- 
ment of  the  Romans.  Lond.  1774—1776.  3  vote 
4to. 
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aoncfor  the  Wot  Hiding  of  Yorkdilic,  pi  991. 

te  Brownl  Wot  Ridins. 
Suvtr^at  John  Pti«mk.I13L  OcncnlVI>vor 

the  Agricultare   oT  Bttckingbimliire.    Sva 

LohL  iSia  in  4ta 
Smbwrnli  1IS&,  a.  Soa     Hatter  ftindahcd  bjr  Mr. 

amiimo*  F.&a     See  List  of  Conlrlbutont 

pk& 
^rrtfuof  Cbcmiitry,  p.  Sit    A  STstem  oTCheniti. 

fry.   Bf  Tbemas  Tllonmm,  M.  Di,    F.U.  &, 

Ac   Lood.  1817.    ivoiiL    Sva 


T.,Il3C7.    Halter  ftindibedbrl>r.  Trail  of  Lirer. 
noL    See  Litt  of  CootribiiConL 
4e  MarilJL  Gennan.,  a  d&  Tlie  works  of  Tud. 
ByT.  Ooidoii.    Lend.  1770, 177L  Brch. 

By 


tJuL 


TbtOmOj  Ocntlciaanlft  Conpenkm,  pi  5S1. 
eoer.    Lond.  1732. 


Ste^hni  Switser,  Oardeoer. 
IkeCsttDCrrQcntiema  ~  ~~ 

den.  1753L    2  vob. 
Hm  Ktm  York  Dulj  Sentinel,  p.  1896. 


TGcntieman*feRccreetlon,ii.lloa  Lon. 


A  Daily 


Vewqimcr jwbiitbed  at  New  York. 

!  Bm.  Dr.  Snaer't  General  View.>  11 

BOBl  View  of  the  Agrkulturc,  Slate  of  Pro. 


vtgtf,  and  Inmrotements   in  tlie  County  of 

Domftka.    EdiiL  1812.    8va 
The  Woodlaadi,  p.  6«L    The   Woodlands ;  or  a 

ticaliie  on  pUnting,  deacribiqs  the  treea,  ftc 

Bt  Wifiaa  Cdtibttt,    Lond.  uSSl    Bra 
Hw  Wflfting  Han'a  Advocsate,  p,  ISSfi.    A  New 

llwa  de  Caua.  FUnt.,  p.  81  Hlstoria  Flantamm, 
kTbndoro  Oeaa  intcrpreie  Yen.  apod  Aid. 
UB6. 

ThcoBteMt  Hiit.  Plant,  pi  SSL  See  Thea  de 
CmiL  Plant.,  p.  S5l 

TkoBBm^  General  View,  pi  188.  General  View  of 
the  Agricuitiire  of  the  County  of  Fife;  with 
ebKKTatloDa  on  the  iweani  of  itf  Improrement. 
Etta  ISM.    9ro. 

llMiBMn'k  Sorrcy  of  Heath.    DubUn.  1802.  8Ta 

namto«Lp.l8L  The  present  State  of  Torker,  Ac. 
By  HioBae  Tbonitoa  Land.  18ia  S  toIi. 
8<ra 

*Thoain,p.  371.  Coun  de  Culture  etde  Natural, 
isrtian  des  Vftg^taiu,  &&  By  Andr«  Thouin, 
with  an  Atlaa  of  85  plates  in  4ta  PubUahcd 
hy  his  Nephew  Oscar  Ledenx  PariSw  1887. 
SvohiSTa  andlToL  4Ca 

V^»  Sorvey  of  Kilkenny,  ^  134.  Statistical  Ob. 
tenatiaoB  on  the  County  of  KiUunny,  made  in 
laOOandiaOL    Sra 

Ihokeli  View  of  the  Russian  finpire,  p.  105.  View 
ef  the  IliMslan  Ebipire  during  the  reign  of 
Catherine  IL  and  to  the  close  of  the  present 
esntmy.    Lond.  1799.    StoIsw    Sra 

Townseod^a  11&  A  Joumer  through  Spain  in  the 
ycafs  ITiW  and  1787 ;  with  narticttlar  attention 
to  tlie  Agricnitoiv,  Hanunctures,  Commcroe, 
Fopulatian,  T^es,  and  Bereoue  of  that  coun- 
try,  and  Bemarlu  in  pasdng  through  part  of 
Fiains  Lond.  179L  StoU.  8va 
Tsrascnd*sSpain,p.ll5L  See  Townsend,  118. 
To«nshend'starlLpi]5«.  Statlstkal  Surrey  of  the 
County  of  Code    18ia    9wo. 

i's  Surrey  of  Cotk,  pi  1801.    See  Town- 
iCocfc,lA. 
Tfcaftides  Assnlewens,  pi  8331    See  Nouveen  Goors 

*■"— 't4fl  d* AgricuKuzc,  Ac 
lYaittdeCfahn.ElteientpL88&    Bechercfacs  Pby. 
sieoXhfanSnies.    ParHM.  Gay.LuaaacetThe. 
naid.    pA.  181Sl    8  vols.    8va 
•RanaartinwoftheDubBn  Society,  pi  sea.  SeeDuh. 


TYsTds  through  OerMny.PMand.  Ac  jiiSD.    Har. 

shaD's  Travels  throucb  Gcraiany,  Poland.  Ac 
A.  numtree,  p.  18SL     Trareta 
a,  Albania,  and  other  parts  of 
iplrc      tYon  the  French  of 
181&  4ta 


IVavcJs,  trans. 


the 
FouoqueriUei 


iHorea, 


Treatise  on  Cobbettis  Com,  and  Qoar.  Joum.  Agr.. 

pkSSL    A  Treatise  on  Cobbett**  Com ;  eontaio. 

ing  Instructions  for  propagating  and  cuItiTating 

theplant,ftc    Lond.  I8^    llnun 
•  IVMtise  on  CountryBesld.  toL  8.,  p.  61  Loudon's 

Tlreetlse  on  Country  Residences,  Ac     Lond. 

188&    8to1si    4tfli 
Treatise  on  Dew,  pi  369.     Oantln's  Treatise  on 

Dew.    Land.  8toi 
lYeatise  on  Horses,  pi  30&    Philosophical  and  prac. 

tical  Treatise  on  Hones;  mhi  on  the  moral 

duties  of  man  towards  the  brute  creation.    By 

John  Lnwrcncei    1809.    8  vols.    Sva 
lYcatJse  on  Boada,  pi  571.     Peterson's  Treatise  on 

Roads.    HontnMe.    18    .    18ma 
Trotter's  General  View,  p.  1187.    General  View  of 

the  AgricuUure  of  West  Lothian ;  with  ob. 

serrations  on  the  nwans  of  ito  improrement. 

1818.  8va 
Tokens  Report,  pi  1157.    General  View  of  the  Agri- 

culUire  of  the  North   Riding  of  Yorkshire  : 

drawn  up  Aar  the  Board  of  Agriculture    15 

plates.    Lond.  1800.  8Ta 
Turner's  Report,  pi  114a    A  General  View  of  the 

AgricuHure  of  Gloucestershire.  Lond.  17!H.  4ta 
Tyrwhitt's  Tracts  on  the  Improrenenu  at  Dart. 

BMMr,  p.  li68L  Printed, but  not  published,  1819. 


Ure's  General  View,  p.  1188.  A  General  View  of 
the  Agriculture  of  Kinross^shire.  Edin.  1796. 
4ta 

V. 

VaL  Hax. jx  17.     The  History  of  the  Acts  and  Say. 

inesorValeriusH^xlmus.  By  W.  Speed.  Lond. 

I678.  8n>i 
Vancouver's   Cambridgeshire,    1131     A  General 

View  of  the  Agriculture  of  Cambridgeshire. 

Lond.  1791  4ta 
Vancouver's  General  View,  pi  1 165.    General  View 

of  the  Aericulture  of  Hampshire,  including  the 

Isle  of  Wight ;  with  observations  on  the  means 

of  its  improvement    Drawn  up  for  the  Board 

of  Agriculture    1811.  8vo. 
Vancouver's  Survey  of  Devon,  p.  1048.      General 

View  of  the  Agriculture  of  the  County  of  De- 

von  ;  with  observations  on  the  means  of  its  im. 

provement    Lond.  1807.  8va  « 

Vancouver's  View,  p.  1169.    See  Vancouver's  Sur. 

vey  of  Devon,  lOls. 
Var.,  p.  81.    Harcus  Terentius  Varro,  Libri  de  Re 

RusUcA,  Res.  149&  ftiL    TransUted  into  Eng. 

lish,  by  the  Rev.  T.  Owen.    Lond.  1800.  8vo. 
Var.  de  R.  It,  Bl  11    See  Var.  p,  81. 
Varrq,piSS.    See  Var.  p,  81. 
Vet  Outlines,  pi  997.    The  Outlines  of  Veterinary 

Art :  or  the  principles  of  medicine,  as  applied 

to  a  knowledge  of  the  structure,  f\inctions,  and 

economy  of  the  horse,  the  ox.  the  sheep,  and 

the  dog ;  and  to  a  more  scientific  and  succeM(\il 

manner  of  treating  their  various  diseases ;  illus. 

trated  with  ^tes.    By  Delabere  Blaine  Lond. 

1808.  8  vols.    New  edit  181&  8vo. 
Voyage,  Ac,  pi  14a     The  Journal  of  a  Voyage  to 

Hadras  and  China.    By  James  Wathen,  Esq. 

1801    Ito. 


•Tk»iaLH|ghL8ocpiI187.  See  Highland  8odety*s 
IVansacUonc 

Trans.  Ir.  Acad,  p,  367.  Transaetkms  of  the  Royal 
Iririi  Academy.    DubBn,4ta 

Tcans.  Soc  Arts^jn  3731  Ttansacttais  of  the  80^ 
cSety  far  the  Encouragement  of  ArtSvManufac 

_   turcs,  snd  Commcroe.  Ac    Lond.  I788.  8voi 

Tt*vcb.p.9S.    SeeJaeotk 

Tsacvds  In  Hni^ary,  pi  9a  Timvsito  from  VInna 
thmngh  Loner  HmMary  ;  with  some  Account 
of  Vienna  during  the  Congress.  By  Richard 
M|ht,  H  D.     EdiA.  1S1&  4Cn,      Numooos 

TurcataiMb  fA    SctBakewdl. 


WaisteD's  Designs  for  A^^Buildings,  p.  810. 


T^iSl&Uie^ 


„  „  ..  De. 

signs  for  Agricultural  Building^  Ac. ;  to  which 
are  added,  plans  and  remarks  on  Caterham 
fhrmyard,  as  it  formerly  was ;  and  also^  as  it 
has  been  improved.    Lond.  1898.    8va 

WakeSehL  1199.  An  Account  of  Ireland,  SUtis. 
tical  and  PoUticaL    Lond.  1818.    8  vols,  ita 

*Wakeaeld*s  SUtistical  Account,  p.  198.  See 
Wakefield,  p.  1199.  _ 

*  WakefieM's  SUtUtical  Survey  of  IreUnd,  pi  1801. 
See  Wakefield.  1199.        _     ^  .    ,  ,„ 

Walker's  Hebrides,  p.  519.  The  Economical  His- 
tory of  the  Hebrides  and  Highlands  of  ScoU 
land.    Edin.  1818.    8  vols.  8va. 
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Walkert  Report,   pi  1190.     A  General  View  of 

the  Agriculture  of  Hertfordshire:  LoiuL  179& 

4ta 
Warner's  Isle  of  Wight,  pi  116S.     The  Histonr  of 

the  Isle   of  Wight,    MiUtary,   Eoelesiastica], 

Civil,  and  Natural :  to  which  is  added  a  view 

of  its  Agriculture.    Southampton,  1795.  Sva 
Wedge*8  General  View,  pi  U63L     A  General  View 

of  the  Agriculture  of  the  County  of  Cheshire; 

Lond.  1794i  ita 
White's  Treatise  on  Veter.  Med^  piMflL     TreaUae 

on   Veterinary  Medicine  Load.  181&  4  toIi. 

ISmo. 
White  and  Macfarlane's  Report,  p.  118&     General 

View  of  the  Agriculture  of  DumtwrtODshire ; 

with  dbserrations  on  the  means  of  ito  improve- 

ment :  drawn  up  for  the  Board  of  Agriculture 

Glasgow,  1811.    8va 
Widowson,  p^  lfi&    Present  State  of  Van  Diemen's 

Land :  comprising  an  account  of  its  agricultural 

capabilities,  ftc.    Lond.  18S7.    Sra 
Widowson 's  Present  Sute  of  Van  Diemen's  Land, 

p.  166l    See  Widowson,  n.  168. 
WilKins,  Leges  Saxon^  85.    Leges  Anglo-Saxonicc 

EcclesiatticsB  et  Civiles;  accedunt  Leges  Ed. 

vardi  Latins,  GuiL  Conquestoris  Gallo-Nor. 

mannicse,  et  Henrici  L  Latinae;  subjungitur 

IL  Spelmanni  Cod.  Legg.  Vett  a  GuiLI.  ad 

Hen.  in.:  et  DisserUtio  GuiL  Nlcolaonl,  de 

Jure  Feud.  Vet  Saxonum,  cum  Notia,  ftc; 

Lat  et  Sax.    Lond.  1781.  foL 
WUldcnow,  Princ.  Bot.  a  863^     The  Prindplea  of 

Botany  and  Vegetable  Physiology,  translated 

from  the  German.     Edin.  1805.    8tol    With 

plates. 
Withering,  p.  ySB.    An  Arrangement  of  Britiah 

Plants.    Sdeditioa  Birmln^am,  1796L  4Tdla. 

8vo. 


Worgan's  Cornwall,  p.  1171.  General  View  of  the 
Agriculture  of  the  County  of  CorawaO.  Lond.' 
1811.  8va 

Woigan's  Surrey,  p.  1171.  Sec  Worgan*s  ConiwaU. 
u  1171. 

Works,  pL  5.    See  SUllingileet. 

Wotton-s  Legee  Walllcse.  pi'117&  Lsgea  WalllcM 
Eoclesiastica  et  Civiles  Hoeli  Booiet  aUoram 
Principum  WaUic,  &c  Welsh,  with  a  Utin 
transUtimi,  Notes,  and  a  Glossary.  To  which 
is  added  •  Prefoce  by  Mr.  Clarke.  Lond.  1790L 
FoL  Posth. 


•  Young,  p.  18S.    See  Young*s  Tour,  and  Artbw 

Young. 

•  Young's  Annals  of  Agr.,  p.  194.    Annals  of  Agri- 

culture, and  other  useftil  Arts.  Publidied  in 
Nos.  Bury  St  Edmund's,  1790-1801  40  volt 
Sva 

•  Young's  Norfolk,  p.  Ilda    General  View  of  the 

Agriculture  of  the  County  of  Norfolk.  Lond. 
1804.  Sra 

•  Young's  Report,  a  1155.     General  View  of  the 

Agriculture  of  the  Countv  of  Lincoln.  Drawn 
up  for  the  Board  of  Agriculture  Lond.  1799L 
Sva 
•Young's  Suffidk,  pi  1196L  General  View  of  the  Agri. 
culture  of  the  County  of  Sufiblk.  Drawn  up  for 
the  Board  of  Agriculture.    Lond.  1797.  Bra 

•  Young's  Surrey,  p.  1129L    General  View  of  the 

Agriculture  of  the  County  of  Essex.  LoodL 
1806, 1807.    8  vols.  8va 

•  Young's  Tour,  pi  190a    Tour  in  Ireland ;  with  ge. 

neral  Observations  on  the  present  State  of  that 
Kingdom;  made  in  1776~177a  DuhL  I780L 
8  vols.  8va 


N.R  Such  as  are  in 
the  year  of  publication  m  Che  til 
most  of  which  belonged  to  the 
which  occasions  new  and  altered  titlepages  were'printed.   'We  have  generally  endeavoured  to  give' the 
original  title  j  and,  through  the  kind  assistance  of  Mr.  Forsyth,  we  nave  been  enabled  to  do  so  in  x 
instances 


AGRICULTURAL  WEIGHTS  AND  MEASURES. 


At  a  Mioree  of  referaice  to  the  reoden  of  agricultitnl  works,  teeicD  at  waQ  at  domettic,  w  hav« 
^MBod  it  Qtefijl  to  bring  tofeCber  io  thit  plaoa  comparatiye  viewt  of  the  land  and  com  neanire  of  Enf* 
lnd,SooCland,mnd  IrdaDd,andofdiilferentft>rcignoountTiei.  WehavealiogiTen  afeneral  Tiewofthe 
Acneh  aeCrical  or  dedmal  tjttexn,  m»  being  the  mott  perfect  which  hat  bitoerto  appeared,  and  alone 
werthjr,  in  our  opinioa,  of  untreml  adoption.  AU  voung  pertont  ought  to  uiake  themteivet  matter*  of  thlt 
jTttcm  at  ooe  likely  to  be  in  general  utc,  at  Icatt  in  Europe,  North  America,  and  AwttraUa,  befoie  tlMj 

LAND  MEASURE. 


Contento  of  a  tingle  Meatore 

of  each  tort 

Number  of 
each  equal  to 

Engtand 

Acre          .... 

EogUth 
Square  Yardt. 

French  AciML 

lOEnglith 
Acret. 

4840 

40-466 

lODOO 

ScotlaiMi 

Acre        .... 

6150 

51-419 

7-880 

Irdaad 

Acre            .... 

7840 

65549 

6173 

France 

Hectare          .... 

11960 

100-000 

4t)l6 

Berlin 

Great  Morgen         ... 

6788 

66736 

7132 

3064 

S3-534 

15-848 

Pratria 

Iforgen       .... 

9058 

£5Kfi 

15^53 

Saxony 

Acre     ...             - 

6S00 

fi5a« 

7444 

Hamtafg 

ScheflU  of  Cora  Land 

6022 

41  tm* 

9i6S7 

Morgen        .... 

11545 

96  5£5 

4198 

Hanorcr 

Morgen            .... 

SlOO 

25-91 H 

15613 

VnuvsutxTg 

5654 

47-273 

8-560 

Me«low  Morgen 

S544 

tlir?^ 

19-025 

RUndand 

Morgen 

10185 

^ISA 

4-752 

Dantne 

Morgen       .              ... 

6650 

5wJ-iH2 

7-278 

Geneva 

Arpent       .... 

6179 

51  r*.] 

7-833 

Amtterdam 

Morgen               -              .             - 
YierkantcbuDder       . 

S78S 

N]  -:>.: 

4-978 

119« 

406783 

Kaplet 

Moggia 

9996 

ww-»» 

12-106 

Spain 

Fancgada         .        -            -          . 

5500 

45-984 

8-800 

gortopl 

Oeira          .... 

6870 

58-875 

6-944 

Sweden 

Tunneland           ... 

5900 

49329 

8-803 

Svitaerland 

Faux       .                ... 

7855 

65«74 

6161 

Tuacuy 

Quadrato             ... 

4074 

sum 

11-880 

BOAD  MEASURE. 


of  each  tort 

Number  of 
each  equal  to 

French 
Kilometret. 

lOoEngUth 

Endand 

Mile      .      ^      - 

EnglithYardt. 

Milet. 

1760 

1*609 

lOOOOO 

2025 

1-851 

86^13 

Seotland 

Mile     -              -              -             . 

1964 

1«14 

88709 

Ireland 

Mile          .             -              -          - 

2840 

2-048 

78-571 

France 

Riloroetre            -             -             - 

1093 

1-000 

161^4 

League  of  SOOOtoitet 

4«63 

3^96 

41-285 

League  of  25  to  the  degree    . 

4860 

4-444 

36-«14 

League,  marine          ... 

6076 

5-555 

28966 

Germany 

Mile  KT^^    - 

8101 
10186 

7-407 
9-258 

21725 

n-rsi 

Mile,  short 

6859 

6-271 

25-659 

Mile,  metrical 

1093 

1-000 

161-084 

Poland 

MUe.loag       .... 

8101 

7-407 

21725 

Mile,  short 

6076 

5-555 

28-966 

Denmark 

Mile       .... 

8244 

7-538 

21-348 

HoOand 

Mile     .... 

8101 

7-407 

21725 

Sftfi 

League,  common    . 

7416 

6781 

83732 

League,  Judicial 

4635 

41238 

37  972 

Knatia 

Went 

\W 

1D66 

150-814 

Sweden 

Ifite           -             -             -  ..       - 

11700 

10-698 

15t)42 

Switaerland 

Mile     .         -        -  ::     - 

9153 

8369 

19228 

I^Mcany 

Mile              .... 

1808 

1-653 

97.345       , 

Itekey 

Bern          -              ... 

1886 

1-669 

96-386       I 

a2 

; 

AGRICULTURAL  WEIGHTS  AND  MEASURES. 
LONG  MEASURE. 


of  each  sort. 

Number  of 
each  equal  to 

^gUtnd 

Foot       .            - 

saiS" 

French 
Decimetres. 

lOOEngUdi 

12^)0 

3-048 

100-000 

Fnuice 

FfcddeRoi 

1«78 

3-248 

93896 

Metn   .... 

S&-SJ 

lOtW) 

50-480 

RhineUnd 
Amsterdam 

Foot        -             .             -          . 

U-S5 

3138 

97-16S 

Foot           .... 

1114 

2-831 

107719 

Rhineland  Foot 

1235 

3138 

97-166 

Berlin 

Foot       .... 

1219 

3097 

96-441 

Bourdeaux 

Foot         .... 

14-04 

3-567 

85-470 

Copenhagen 

Rhineland  Foot       . 

]2'55 

3-138 

97166 

DanUic 

Foot       -             .            . 

11-30 

2-869 

106194 

Frankfort 

Foot         .... 

11-28 

2-865 

106-382 

Hamburg 

Foot       .... 

1128 

2-865 

106-382 

Lei[i«ic 

Foot             .          .            -          . 

1111 

2«22 

108-010 

Builder's  Foot       . 

11-13 

2-826 

107-816 

MalU 

Foot         .... 

11-16 

2fl36 

107-526 

MoKow 

Foot          .... 

1317 

3343 

91116 

Pruuia 

Rhineland  Foot 

12-35 

3-138 

97-166 

Rome 

Foot         .... 

1172 

2-978 

102-389 

Spain 

Foot       .               -              .          . 

1112 

2-826 

107-913 

Sweden 

Foot         -               ... 

11-68 

2-968 

102739 

Vienna 

Foot       -            -             .              - 

1245 

3-161 

96^85 

Inirtembeig 

Foot    .... 

11-26 

2-860 

106-571 

CORN  MEASURE. 


Contentaofa 

single  Measure  of  each  sort  | 

Number  or 

each  equal  to 

One  English 

Tgnglaiy^ 

Bushel 

Cubic  InehesL 

Bushels. 

Fkcnch  litres. 

Quarter. 

21S0-4 

l-OOO 

85-236 

8-000 

Scotland 

Wheat  Firlot    .       . 

2197-3 

1-022 

36-005 

7-827 

Barley  Firiot 

3205:5 

1-490 

52-525 

5-369 

France 

Setier 

9519-5 

4-427 

]56X)00 

I'Stn 

Hectolitre       . 

6102 

2-837 

100-OdO 

2-819 

BoisMau  Usud 

7627 

0-354 

12-500 

22-598 

Amsterdam 

Mudde      .       .       . 

6788 

3157 

111-256 

2-53« 

Schefftl     -       .       - 

3180 

1-479 

52-107 

5-409 

Bourdeaux 

BoisMiau        . 

4682 

2177 

76708 

3-674 

Cadix 

Fancga   ... 
TocnSe    -        -       - 
Killow  . 

3439 

1-599 

56-351 

SatiS 

8488 
20SS 

3-947 
0-941 

139,064 
33-148 

2-026 
8-501 

Elbing 

Scheffel    .        -       - 

2965 

1-378 

48-.'»4 

5-805 

Florence 

SUJo       .       . 
Malter     -        .       . 

1486 

0-691 

21-369 

11-577 

Frankfort 

6590 

3-064 

107-984 

2-611 

Hamburg 

Scheffid 

6486 

2-988 

105-296 

2.6n 

Munich 

ScbcffU     .       .       . 

22130 

10-290 

362-6W 

0.777 

Mudde    .       . 

6102 

2-837 

100-000 

2-819 

Poland       . 

Korzee       -       -      - 

3120-8 

1-451 

51-137 

5-513 

Rusd« 

Chetwert . 

12800 

5-952 

209740 

1-344 

SicUy    , 

Salmagrossa     . 

21014  . 

9771 

34-433 

0-818 

Salma  generate  -     • 

16886 

7-851 

27-667 

roi9 

Spain 

Fancga     ... 

3439 

1-599 

56-351 

5-003 

Sweden 

Tunna  of  32  Kappar 

8940 

4157 

146490 

1-924 

•■ 

Kann       ... 

159-6 

•°J?g 

2-615 

107-816 

Vienna 

Metaen       .       .     . 

3753 

61-496 

4-584 

ZeaUnd 

Sack       .        .        . 

4656 

2119 

74-660 

3775 

FRENCH  WEIGHTS  AND  MEASURES. 


I  is  merely  an  authority ;  and  this  in  rude  ages 
is  founded  on  custom,  or  some  arbitrary  quantity ;  white,  in  the  progress  of  improrcment,  a  standard  is 


What  is  called  a  standard  in  weights  and  : 
■s  founded  on  custom,  or  some  arbitrary  quantt^y  |  wuuc,  m  uiv  fnuBma  ui  luipiuvvuicui.,  ■  auuiuaiu  im 
derived  flrom  nature.    Among  the  Tarious  natural  standards,  the  two  following  may  be  considered  the 
best  :— 

1.  The  length  of  a  pradulum  that  vibrates  seconds  of  mean  solar  time; 

2.  llie  length  of  an  are  or  portion  ct  a  meridional  circle. 

From  the  measurement  of  a  meridional  arc  in  France ;  the  length  of  the  ouadrantal  arc  was  computed ; 
and  the  ten-milUonth  part  of  this  quadrant  is  the  metre,  which  Is  the  standard  unit  for  all  French  mea. 
turet. 

The  standard  unit  for  all  weights  is  the  gramme,  which  is  the  weight  of  a  cubic  Tesset  of  water  of  the 
greatest  condensation  and  purity ;  the  side  of  such  cube  being  the  hundredth  part  of  the  metre 

From  these  two  units  the  other  measures  arc  derived  by  decimal  division  or  multiplication,  and  hence 
this  system  it  generally  calted- 


AGRICULTURAL  WEIGHTS  AND  MEASURES. 


THS    KITKICAL   OA   DKCDIAL   STflTUC. 

In  Oder  Id  exygum  the  dcdraal  proportion,  the  foUowiBg  ToaboUry  of  i 

which  the  tenu  for  multiplTlng  an  Oredk,  and  thote  for  divhiiiig  are  Latin  :— 


FormiKpIien,  the  word 
Dectt  prefixed  x 


JDb. 


Ob  the  coDtrary,  Ibr  divuon,  the 
vnd  Ded  expceves  the 
CemH. 


Thm^Decamtetrex 


10 

100 

lorio  times. 

....  10,000  times. 

10th  put 
lOlithpart. 
1000th  part. 


Dedmetrt .. the  lOtb  part  of  a  i 

JCtfDjframsw .......  1000  grammes,  fte. 

The  ore  M  the  element  of  tguare  measore,  and  is 
a  aquare  decametre^  equal  to  3-935  English  perches^ 

The  ttere  Is  the  element  of  cube  measare,  and 
contains  35.317  cubic  feet  Enclish. 

The  Hire  is  the  element  oTaU  measures  of  canadtr. 
It  is  a  cubic  decimetre,  and  equals  21135  English 
pint&  100  Utres  make  the  hectolitre,  which  cmuls 
96-419  EngUsh  galloos^  or  8-898  Winchester  busbdsL 


Tke  decimal  Weights  and  Measures  of  Franccj  compared  vUh  the  fTeighu  and  Measures 
ai  present  considered  the  National  Measures  of  Britain, 
Long  Measures. 


0^)9987  incbesL 
0^93711 
3-90710  ii 
39^100  inches. 
»»tt92$fteL 
998-09167  «Bet 
1093-6380  yards. 
10036-38900  yards,  or 


Cenfiare 


IGStre 


Smpe^fieial  Measarts. 

I'laBOmpuaojaatis. 
119-6016  square  yaidsL 

11960460  square  yards. 
11660'46M  souare  yards, 
or  S  acres,  1  rood,  35  percfaesi 

Measuret  nf  C^aeOsf, 

0O610S  cubic  inches. 

0-610S8  cubic  inches. 

6'10S80  cubic  inches 

(   61 -0S80S  cubic  inches, 

t    or  2-llSS  wine  pints. 

610^80128  cubic  inches, 

or  2-6lfi  wine  gallons 


Hectolitre.. 


KiloUtre  ..... 
Myrlalitre  ... 


3-5317  cttUe  feet,  or 

86-419  wine  gallons,  8S  Imperialgal. 
Ions,  or  8-839  Winchester  bushebT 
35-3171  cuWc  feet,  or 
1  ton  and  18  wine  gaUoniu 
.M.... ..    35317146  cubic  feet 


ScUdJieasmra, 


Siere  (a  cubic  metre) . 


liiUigmame 
Centignunme 
Dedgramme. 


3-5317  cubic  feet 
35-5174  cuUc  feet. 
353-1714  cubic  feet. 


ir«fgftff. 

............       OOlSi  grains 

01543  grains 

.............       1-5134  grahiii 

.............      15-4340  grains. 

Decagramme  ......................    154*3408  grains,  or 

5-64  drams  avoirdupdsL 
Hectogramme  .....M........M....     3-2154  os.  troy,  or 

3-587  oi.  avoirdupdsL 
Kilogramme  ...............  eih.  8oi.  3dwt.  8gr.  troy, 

or  81b.  3  OS.  4.488  drams  avoirdupois. 
Myriagramme  ....................     86-795  pounds  troy, 

or  880480  avoirdupois 
Quintal  ....................  1  cwt  3  qrib  85  Ih.  nearly. 

HilHer,  or  Bar ............  9  tons  16  cwt  3  qn.  18  Oil 


TUX   F&KVCK   ST8TKHX   UIUXL. 

The  Sfstime  VtmA  has  the  metrical  standards  tat  its  basis ;  but  their  divisions  are  binary 


L  the  names  of  the  ancient  weigbti  and  measures  are  used,  annexing  tl 

ne  is  called  the  livrt  tuueUe,  and  the  double  metre,  the  totiu  usueile^  tee. 


.  and  instead 
the  term  tiMKl 


flftbes 

tocach:  thus,  the  half  k^.„ . . - 

This  system  was  legalised  by  an  imperial  deoee  in  1818,  for  the  use  of  reUii  traders,  and  the  decimal 
fptem  was  cantinacd  for  all  other  kinds  of  business  and  measurement :  but  as  the  law  was  left  optional, 
it  led  to  many  difflculties,  insomuch  that  in  1816  the  m$time  utuei  was  enferoed  by  a  royal  decree* 

divided  is  J-        -  * 


in  which  the  ose  «if 


lis  or  1 


I  decimally  ( 


._„ , I  absolutely  prohibited  In  shops  or  anv 

^departments  of  trade  connected  with  retail  business,  while  the  decimal  system  is  oonlirmed  Ibr  all 
other  purposM. 


As  the  tssthme  unel  has  the  metre  and  gramme  for  its  basis,  any  of  ito  divisions  may  be  easily  com. 
-- '  from  the  Ibcegoing  tables.    The  following,  however,  are  tne  oontenU  of  ito  princiiMl  units  In  Eng. 


The  fate  KfHffi^  of  8  metres  equals  6  feet  61  inches  English. 
The  pied  vamei  cqnals  \  of  the  toise,  and  the  inch  ^  of  the  foot 
The  MBse  msmeOe  eqnaU  3  feet  11|  inches  English,  with  all  its  divisions  in  proportion. 
The  lon^  measiucs  are  also  divided  into  thirds,  sixths,  and  twelfths,  which  are  easily  computed  from 
ueteegnng  dhnpnalons  of  the  toise  and  aune. 
Tbe  Mjsems  wmcf  is  |  of  the  hectoUtre,  and  equals  0*35474  QiglUh  bushels,  with  halves,  quarters,  See. 

The  iainm  vstiei  equals  1-074  Paxfs  phits,  with  halves,  quarters,  Ac  In  proportion. 

•Apotbccaxies  faa:Te  ado|ited  the  susthne  tuuei  in  compounding  medicines ;  which  w^ht,  in  small  quaa* 
BbM,  staiudy  dilRnm  from  Che  poldsde  mara 

OmmmM  are  atiU  weighed  by  canUs  of  4  grains  each ;  but  these  grains  dlilbr  ft-om  the  foregoing :  thus, 
1  eaiatcqaals  3L876  graliis  poids  de  marc,  or  3798  grains  usuels,  and  also  answers  to  8-01  decigrammes,  or 
3-|^  Kngjliih  grains. 

Thelivre  ttsmeOe  =  SOOgrsmmes  =9413^5  grains  poids  de  marc,  or  7717  EngUsh  grains;  and  all  ito  dk 
visions  and  muldplea  in  proportion.  Hence  the  common  pound  of  France  equals  1  lb.  11  oi.  1(^  drams 
avoiadapow ;  and  tberefore  the  MMa/  mdirioue  of  100  kilogrammes  answen  to  280-486  lb.  avoirdupois, 
orlewt  3qn.  24flb..  whichislOOOgrams*  '^  "  "  ^  " 
pfoportion  allowed  to  the  French  wc^fat    i 


lem  than  has  been  nitlierto  reckoned,  on  account  of  the  undue 
(JCelly's  C^MiWsr,  vol.  1.  p^  140 ) 


The  Stfstl^me  TJwd  of  the  French,  compared  with  the  British  iS^jtem. 
itffWfigki. 


GramsM*.  1^  oc  &mu  gr. 

KHognnBme 1000    S    8    3     3 

UvicQsucae 500    1    4    1    13 

Half..^.^.....^...    8S0  8    0   18:5 

Quctcc.. ,^..    125  4    C     9« 


8    3     4j 
1    1    1( 


Eighth ... 
Once  ...» 

Hslf 

Quarter  . 
Gross ..... 


TnyWciBltt. 

GruBiiML  lb.  OS.  dwi.  gr. 

....      68-5      8    0      4-5 

31-3      10      8-25 

.....      15-6  10  .1125 

7«  5      05 

....       3-9  8  18-85 


lb.  en.  <lr. 
2      Si 


2      3* 

i 


as 


xxii 
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rmieufuelle  . 
Pled,  or  Foot ., 
Inch 


Aune  . 
Half... 


Quuter 

Eighth  .... 

Sixteenth 


Comparkon  qf  Linear  Meaturei. 


Mum.  Fm 

...  8      ...  6 
...04    ...  1 


.  Ij   ...  3  11 

.  Oj    ...  1  11 

.  Oft  ...  0  11 

.  0^  ...  0  6 

.  Oft  ~.  0  « 


9 
U 

u 

s 

91 
101 


One  third  of  an  aune 
Sixth  ........... 

Twelfth... 


"  3  9 

7  1Q| 

3  iU 


0  ...  0|    ...  1 

o|   ...  0 

......  0^  ...  0 


Comparkm  qf  Uetumra  of  Capad^. 


Boineau  usuel 12*5  ........ .  0-aS«74 

With  halret  and  quarter*  in  proportion. 


Utron  usuel ....;..........  )t)74 .......  S| 

With  hal^et  and  quarters  in  proportion. 


BKGLISH   WEIOim   AKD   MKASURKS. 


The  following  Tables  show  the  state  of  English  wdghts  and  i 


I  as  long  established ;  but  a  new 


law  has  latelT  passed,  which  proposes  the  following  alteration  in  measures  of  capacity,  that  is  to  say,  both 
in  liquid  and  dry  measures.  Rom  the  1st  of  January,  18SS.  Thus,  instead  of  the  Uiree  different  gallons 
heretofore  used,  vis.  the  wfne^  ale,  and  com  gallons,  one  measure  only  is  to  be  adopted,  called  the  imperial 
gallon,  with  itsdiTisions  and  multiples,  which  are  to  lie  as  heretofore  for  wine  measure.  But  for  com  or 
other  dry  goods  not  heaped,  the  divisions  and  multiples  are  to  be  as  in  com  measure. 

The  imperial  gallon  is  to  measure  S77'S74  cubic  inches,  and  to  weigh  10  lb.  av^rtrdupois  of  water  at  the 
temperature  of  flS  degrees  of  Fahrenheit's  thennometer,  the  barometer  being  at  thirty  inches. 

Toe  imperial  bushel  is  to  measure  and  weigh  eight  times  the  above,  and  all  the  other  multiples  and  di- 
visions of  the  imperial  gallon  are  to  be  in  proportion. 

All  new  measures  in  future  are  to  be  constracted  on  the  imperial  plan ;  but  the  old  measures  may  con. 
tinue  to  be  used,  provided  their  contents  be  marked  on  them,  that  is,  the  proportion  which  they  may  be 
found  to  bear  to  imperial  measure. 


Tke/oUanbig  Table  akotoM  the  eonientt  of  the  d^ffbr- 
ent  Oa&fW,  both  in  Meamre  and  Weight. 


Imperial  gallon 

Com  gallon 

Wine  gallon.... 
Ale  gallon 

Cubic 
Inches. 

Avoirdupi 
Weight 

Weigtt 

S77-274 
268-8 
231 
282 

lb.  OS.  dr. 

10    0    0 
9  10    If 
8    5    6 

10    2  ll] 

lb.  ocdwtgr. 
12    1  16  16 

11  9    7  12 
10    1    9  22 

12  4    6    8 

Tlie  above  Table  will  be  found  useAil  in  compar. 
ing  difllferent  vessels  where  gauging  cannot  be  relied 


Rules  for  coneertine  the  Old  Measures  to  the  XeWt 
and  the  amlrary. 

1.  Wine  Measure  multiplied  by  5  and  divided  by 
6  will  give  imperial  measure,  and  the  contrary. 

2.  Com  Measure  multiplied  by  31  and  divided  by 
^  will  give  imperial  measure,  and  the  contrary 

a  Ale  Measure  multiplied  by  59  and  divided  bv 
GO  will  give  imperial  measure,  and  the  contrary. 

The  coal  measure  is  scarcely  changed  by  the  new 
law,  and  therefore  will  probably  remain  unaltered 
in  practice. 

Tables  qf  English  Weights  and  Measures,  compared 
with  those  qf  France. 

TKOT  vntioBT. 


1  grain .....    0-0648 

24  grains ..........1  pennyweight ......    1*5562 

20  {icnnyweights 1  ounce  ............m..  31*1027 

12  ounces  ...............  1  pound  ................373'2330 

The  grain  troy  is  divided  into  20  mites,  the  mite 
into  24  doits,  the  doits  into  SO  periots,  and  the  pe. 
riot  into  24  blanks.  These  divisions  are  imi^iinary ; 
but  there  are  real  weights  of  decimal  divisions  to 
the  thousandth  part  of  a  grain. 

ArOTHKABIBB*  WBIOHT. 

1  grain 0*0648 

90  grains.. 1  scrapie 1*295 

5  scmplcs .............  1  dram .........  ^»...     3*888 

8  drams 1  ounce ................    31*102 

12  ounces 1  pound 373*233 

Thi>  weight  is  essentially  the  same  as  troy 
w^ght,  but  diflbrently  divided.  It  is  chiefly  used 
for  medical  prcscriptiona ;  but  drugs  arc  mostly 
bought  and  bold  by  avoirdupoifi  weight. 


ATOIBDUrOia  WIIOOT. 

French  gram. 
1  dram  .................    1771 

16  drains  ..................  1  ounce .................  98*346 

16  ounces ................  I  pound  ................453-544 

28  pounds  ................  1  quarter .........  12*699  kllog. 

4  quarters  .............  1  hundred  wt  ......  50*796 

20  hundred  wt...........!  ton........ .....  1015  <hX) 

The  dram  is  subdivided  into  three  scraplos,  and 
each  scrapie  into  ten  grains  j  the  pound  or  7GSO 
grains  avoirdupois,  equals  7000  grains  troy,  and 
hence  one  grain  troy  equals  1.097  grains  avoirdupoia. 
Hence  also .........  144  IK  avoird. .........  1751b.  troy. 

and 192  os.  ditto... 175  oi.  do. 

The  stone  Is  generally  HVb.  avoirdupois,  but  for 
butcher's  meat  or  fish  it  is  8  lb.  Hence  the  hundred 
equals  8  stone  of  14  ttn  or  14  stone  of  8  Ibi 

A  stone  of  glass  is  5  ttx  A  seam  of  glass  24  stone, 
or  120  lb. 

Hay  and  straw  are  sold  by  the  load  of  36  trusses. 

The  trais  of  hay  wrighs  56  lb.  and  of  straw  36  Ibu 
The  truss  of  new  hay  is  60  lb.  until  the  1st  of  Sep. 
tember.  The  hay  is  by  that  time  become  dry,  and 
the  same  quantity  weighs  lesiL 

The  custom  of  allowing  more  than  16  ounces  to 
the  pound  of  butter  is  very  general  in  several  pasta 
of  toe  country. 

Other  customary  Weights,  ^e. 


8  pounds......... 1  clove. 

32  cloves 1  wey  in  Essex. 

42  ditto 1  ditto  In  Suffolk 

56  pounds .................  1  firkin  of  butter. 

BBBP,  innTON,  &c 

6  poonds 1  stone  of  beef, 

mutton,  Ac 

64  pounds  of  soap 1  firkin. 

30  pounds  of  anchovies 1  barrel. 

112  pounds  of  gunpowder 1  ditta 

112  pounds  of  raisins 1  ditta 

190  pounds  of  prunes 1  punehooo. 

7|  pounds  of  oil  .........................  1  gallon. 

8  pounds  of  vinegar..................  1  dltta 

36   pounds  of  straw 1  trussL 

60  pounds  of  new  hay „.  1  dltta 

56  pounds  of  okl  hay ..  1  ditta 

36  trusses  of  bay  or  straw ...........  1  load. 

7  pounds  of  salt ..................  1  gaOon. 

56  pounds  or  8  gallons 1  busheL 

WOOL  WBIGRT. 

Wool,  like  all  other  common  articles,  is  weighed 
by  avoirdupois,  but  the  divisions  dilfor:  thus. 

7    pounds 1  clnvc 3.1748 

'2   cloves 1  slonc 6.3496 
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1  tod. 


1  laat. 

LOMG  MRAStms. 

—  1  iocb ..««»« 


1  Iboe 
..-  1  jaid  ......... 

1  pole  or  rod 

J  Sltflong ... 


Illfla7448 


Bendcs  tfae  above,  there  aze  the  palm,  wbkh 
— »-  3  iachea;  tfae  hand,  4iDcbe»}  the  nan,  9 
;aiMlthe&tfao^6leet  *         ^^ 


SQVABB  MSASURS. 

M4  inches...........  l  aqiurefiwL. 

9  •qttarefeet.^M  1  aqnavsyard 
aSi  iqaare  yank...  1  square  pole 
40  iqttare polei ...  1  rood.... 

4  roorta ^^  i  acre .......... 


F^.  iq.  matxm. 
(K»S9 
0-8361 
S5-S916 
101116662 
4064-6648 


tcakt.  into 
ring  the  dL. 


The  toeh  it  generally  divided, 

lentha,ar  dadmal  parto:  but  in  squaring  .. 
iBCBmnt  of  aztifioer^  work,  the  duodecimal  lystcm 
11  adopted; .  thno.  tbe  inch  ia  divided  into  ISparU 

JIL'^^^^P*^™*^*®"""*^  andfachaecond 
uitoiSuiiruL 

In  land  meamre  there  are  (bnides  the  above  pole 
of  I6|  ftcc,  which  ia  called  statute  measure)  the 
«oodbndpoleori8  eett,  the  plantation  pole  of  21  feet, 
theChcdureMdeor84feet,  and  the  Sherwood  ^ 
natpoie of  SS  feet  A  rope  in  some  kinds  of  mea. 
mnwBt  is  reduned  20  feet,  30  acres  is  caUed  a 
yizd  of  land,  100  acres  a  bide  of  buxl,  and  610  acres 


land  is  nsttally  measured  by  a  chain  of  4  poles,  or 
SS7Bid*,whJchbdiTided  into  100  links.  lOchains 
m  leqgOi  and  1  in  breadth  make  an  acre,  which 
squab  160  square  penfaes,  or  4810  square  yardSL 


nSSodiie  inches 
27  eobiefeet 


^.    _  nr.eabiemenM. 
,..  1  cubic  fbot ......       -0883 

^  _ ---  — 1  cubic  yard ..«..       -7645 

«  ft.  of  rough  timber  ^  ,  ,«.^  ^  ,^  €V19i6 

^<»2ft-  hewn  ditto]  1  »~*  "t^* 1 1-4^ 

Kr2&5lr- — •:::.  ^  ***"  of  ■hipping    iiagg 

^yaabKmeasaremarble,  stone.  Umber,  masonry, 
nJ^aU  aitiaeets*  works  of  length,  breadth,  and 
thirkn^  .a,  measured,  and  also  the  contrats  of 
s  of  capacity,  both  liquid  and  dry. 


TlM  Winchester  bttsheL  which  is  the  legal  mea. 
■toe  for  corn  and  seeds,  ^JSiould  be  18«  InchSTwidc, 
and  8  inches  decpi  Its  contents  are  therefore,  as 
•bove,2I»-«tocirec  Com  and  seeds  are  nSSI^ 
in  the  port  of  London  by  striking  the  bushel  from 
the  bnm,  with  a  round  piece  of  light  wood,  about « 
S?f  S  ^^^P***  "f*  ^  ^^  tfiickness  horn  one 
endto  the  other.  AU  other  dry  goods  are  heaped. 
K  T5l^  ^  two  other  busheto  of  different  shapes, 
?hl  ^^^J^  "™  qjumtity  j  the  one.  called 
2l«^"  ?"ft^  ff**?**/  used  for  tbe  London 
E^SSlf^  **P.k"^  *"  dimeter,  and  16L2  inches 
I.  .Is?  *  and  the  other,  called  the  former's  bushel. 

and  fepth  11:589  mchcs.  I^ese  sbanca  are  choseii 
lor  the  convenience  of  working  ana  loadlnc :  but 
the  shaUoir  vessel  or  standard,  to  avoidSe  efl£S 
of jw««"  In  ilUittg.  which  dqith  might  cause^ 
Tbe  dimensions  of  the  imperial  stendard  bushel 
are  as  follows :— The  outer  dhunetcr  19|  inches,  and 
£j.h/^*f"~*"  JH,  The  depth  is  8#,  a«f  the 
$£?*  Jj  »he  cow^  tor  heaped  measure.  &  6  inches. 
iS?2!«rtSo""S"?  i  ^  strtcken  Imperial  bushel 
areglS  198  cubic  inches,  and  it  is  to  weigh  80  Bx 
•voirdupois  of  water,  llie  contents  of  the  imperial 
beaMd  bushel  are  2815-4887  cubic  inchca.  The 
subdivisions  and  multi|des  of  this  measure  are  of 
course  in  the  same  proportion. 
^K°,*^  niarkets  com  Is  sold  by  weight,  which  ia 
the  fiftirest  mode  of  dealing,  but  not  the  m«t  conve- 
nient m  practice  Even  where  measures  are  used. 
It  Is  customary  to  weigh  certain  quantities  or  pro! 
porUons,  and  to  regulate  the  prkeo  accordingly. 
Theaverage  bushel  of  wheat  Is  generally  reckon^ 
at  60  Ibi  —  of  barley  40  ttx  -  of  oate  38  Ux  .  peas  61, 
beans  63,  clover  6B,  rye  and  canary  SS,  and  rape 
481h.  In  some  places  a  loMl  of  com,  for  a  manTia 
reckoned  Ave  bushels,  and  a  cart  load  40  busbelsL 


Coals  are  generally  sold  by  the  duJdron,  whieh 
bears  a  certain  propoitlfla  to  Winchester  measure 
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33.6 
67.2 
1314 
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The  coal  bushel  holds  one  Winchester  quart  more 
than  the  Winchester  bushel ;  it  therefore  contains 
2217-68  cubic  inches.  This  bushel  must  be  19A  inches 
wide  IVom  outside  to  outoide,  and  8  Inches  deep.  In 
measuring  coals,  it  is  to  be  heaped  up  in  the  form 
of  a  cone,  at  the  height  of  at  least  6  inches  above 
the  brim  (according  to  a  reguUtion  passed  at  Guild, 
hall  in  1806).  The  outside  of  the  bushel  mutt  be 
the  extremity  of  the  cone,  and  thus  the  bushel 
should  contain  at  least  S814-9  cubic  inches,  which  is 
nearlv  eaiial  to  the  imperial  heaped  bu«hei.  Hence 
the  cnaldron  should  measure  58.64  cubic  feet 

Tbe  chaldron  of  coals  at  Newcastle  is  not  a  mea 

1*10107  I  sure,  but  a  weight  of  53  cwt,  which  is  found  some. 
»  times  to  equal  two  London  chaldrons ;  but  the 


Pr.  litres. 
0-56053 


2-20214 
4-40428 


;?5?"~^P«* 537.6    8-80656 

1C£—  Jtehd...2150.48    35SS0 

♦  MalM.  ^  1  eoom ....      4S77  feet ......  140-9S72I 

mns...  1  quarter.. 

^  —  ror'Sd} 

•ejt  —  1  last ....:.. 


HO-9S721 
281-874*3 


4S77feet 
a954  ditto  ... 

4&770  ditto ....  1409-37216 

991540  ditto ....  S81874438 


common  reckoning  is,  that  the  keel,  which  is  8 
Newcastle  chaldrons,  equals  ]5|  London  chaldrona 
In  such  comparisons,  however,  there  can  be  no  cer- 
tainty,  as  coals  not  onlv  difftr  in  their  specific  gra. 
vity,  but  even  those  of  the  same  quality  weigh  more, 
measure  for  measure,  when  large,  than  when 
broken  into  smaller  parta  —  {Mortimer**  Commer. 
dot  Dictionary,  art  WeighU  and  Measures.) 


UVirOftlfITT   OF   WXIGBTS   AND   XKASDKU  IV  BSITAIlt. 

'■S^IwyJiSSrn'tE?**  i^^rSt^  "*°  '^^  *"  ^^^'  contains  the  foOowing  clauses  which  more 

thfSSShS!?'  Ji?*!f!/!/*f  T'fff^'5.''^^^  -Th*  straight  line  or  distance  between  the  centres  of 
Om«P!SifL2lf.P''l?5***  in  the  straight  brass  rod,  now  in  the  custody  orthe  clerk  of  the  Hou»e  of 
"  """iwus,  wbereon  tbe  wmds  and  firurea  "  5^K<Mn4»n  v>»n    i7ivi  •«  .*.  »n»*..^  .k.h  k.  *h«  ^.i_: 1 


\r"  "»*••/-«•*«  uegTees  oy  ranrenneii's  mermometer,  snail  oe  and  is  hereby 
-mni  wb«»A«;.~^  '^^^Zi::,^^!^^^  Yabo,**  and  shall  be  the  unit  or  only  standard  measure  of  cxten- 
B^*riS^rLS.**'^«*L*?^*  °T*'  measures  of  extension  whatsoever,  whether  the  same  be  Dneal.  su- 
pggdg.^«ol«i,«han  be  derived,  computed,  and  ascertained,    s.  1.  * 

^S^S^Ztll^^^ri^^^^f^  "^^^^  ?^""«  ®'  Commons,  shaU  be  declared  to  be  the  oiiginal 
^^Z£i^S^k!^^S^!jf^^^  *^^  ^^  "**«*»'  •**"  *»«  denominated  tbe  imperial  stand. 
*««SSjOTSte3l^SeCTSid        L  ™<»~'«  of  weight  tnm  which  aU  other  weights  shall 


a  4 


xxiv  AGRICULTURAL  WEIGHTS  AND  MEASURES. 

Standard  gallon  to  be  the  measure  qf  eapacit]^.  —  The  itandard  mtumt  of  capacity,  as  well  for  llouida 
as  for  drjr  goods  not  measured  by  heaped  meaaare,  ahatl  be  the  oaixoit,  containing  ten  pounda  •▼olnio. 
poU  of  distilled  water  weighed  in  air,  at  the  temperature  of  riztr.two  degrees  of  rahrenhrttls  themur 
meier,  the  barometer  being  at  thirtr  hichea  j  and  ameamreskaU  be  forthwith  made  (^bran^  nf  mdk  «ois. 
tenU  a»  ttforeeaidt  undor  the  directions  of  the  oommiasionen  of  his  majesty's  treasury ;  and  auch  braaa 
sure  shall  be  the  inqierial  standard  galloQ,  and  shall  be  the  unit  and  only  standard  measure  of  capacity. 

tplrits,  and  all  sorta  of 

ted.  and  asoertatoed: 

r r—r »W  imperial  standard 

gallon,  and  the  quart  shall  be  the  fourth  part  of  such  standard  gallon,  and  the  pint  shall  be  one  eighth  of 
such  standard  gallon,  and  two  such  gallons  shall  be  a  peck,  and  eight  such  gallons  shall  be  a  buahd,  and 
eight  such  bushels  a  quarter  of  com  or  other  dnr  goooa  not  measured  by  heaped  measure,    a.  6L 

Standard  for  ketnei  measure.  —  The  standard  measure  of  capacity  for  eoais.  eulm.  Ume^fith,  poiatoea^ 
or  fruit,  and  all  other  goods  and  things  eommonfy  sold^  heaped  measure,  shall  be  the  aforesaid  bushd, 
containing  eighty  pounds  aroirdupois  of  water  as  aforesaid,  the  same  being  made  round  with  a  plain  and 
even  bottom,  and  oeing  nineteen  inches  and  a  half  Aram  outside  to  outside  of  such  standard  measure  aa 
aforesaid,    a  7. 

In  making  use  of  such  busheL  all  coals  and  other  goods  and  things  commonly  sold  by  heaped  meaaure, 
shall  be  duly  heaped  up  In  such  bushd,  in  the  form  of  a  cone,  such  cone  to  be  of  the  heiKht  of  at  least  six 
inches,  and  the  outside  of  the  bushel  to  be  the  extremity  of  tne  base  of  such  cone ;  and  that  three  bushela 
shall  be  a  sack,  and  that  twelve  such  sacks  shall  be  a  chahiron.    a  8. 

Measure  of  weight,  or  heaped  measure,  to  be  used  for  wheat  —  ProTlded  always  that  any  contract^, 
bargains,  sales,  and  dealings,  made  or  had  'for  or  with  respect  to  any  coals,  culm,  lime,  fish,  potatoes,  or 
fk-uit,  and  all  other  ^oods  and  things  oommonlv  sold  by  heajied  measure,  sold,  dellverra,  done,  or 


for,  or  to  be  sold,  delivered,  done,  or  agreea  for  by  weight  or  measure,  shall  and  may  be  either 
according  to  the  said  standard  of  weight,  or  the  said  standard  for  heaped  measure ;  out  all  coo^ 
tracts,  bargains,  sales,  and  dealings,  made  or  had  for  any  other  goods,  wares^  or  merchandise,  or 
other  thing  done  or  agreed  for,  or  to  be  soU.  delivered,  don^  or  agreed  for  by  weight  or  measure,  shall 
be  made  and  had  according  to  the  said  standard  of  weight,  or  to  the  said  gall<m,  or  the  parts,  multiplea, 
or  proportions  thereof;  and  in  using  the  same  the  measures  shall  not  be  heaped,  but  snail  be  stricken 
with  a  round  stick  or  roller,  straiah^  and  of  the  same  diameter  Arom  end  to  end.    s.  9. 

Weight  in  Jrekmd.  —  But  nothing  herein  shall  authorise  the  selling  In  Ireland,  by  measure,  of  any  ar. 
tides,  nuUen,  or  things,  which  b^  any  law  In  force  In  Ireland  are  required  to  be  sold  by  weight  only.' 
a  10. 

Contracts  for  sale,  4«.  bg  weight  or  measure.  —  All  contracts,  bargains,  sales,  and  dealings,  which  ahall 
be  made  or  had  within  any  part  of  the  United  Kingdom,  for  any  work  to  be  done,  or  for  any  goods,  wares, 
merchandise,  or  other  thing  to  be  sold,  ddivered.  done,  or  aneed  for  by  weight  or  measure,  where  no  spo. 
«ial  agreement  shall  be  made  to  the  contrary,  shaU  be  deemed  to  be  made  and  nad  according  to  the  standard 
weights  and  measures,  ascertained  by  this  act ;  and  in  all  cases  where  any  special  agreement  shall  be  made, 
with  reference  to  anv  weight  or  measure  established  by  local  custom,  the  ratio  or  proportion  which 
every  such  local  weignt  or  measure  shall  bear  to  any  of  the  said  standard  weights  or  measures,  shall  be 
expressed,  declared,  and  specified  in  such  agreement,  or  otherwise  such  agreement  shall  be  null  and 

£jttstifig  weig^  and  measures  may  be  used,  being  marked  —  And  as  it  is  expedient  that  persons  should 
be  allowed  to  use  the  several  weights  and  measures  which  they  may  have  in  their  possession,  although 
auch  weights  and  measures  may  not  be  in  conformity  with  the  standard  weights  and  measures  established 
by  this  act ;  it  b  therefore  enaicted,  that  It  shall  be  lawAil  for  any  person  or  persons  to  buy  and  sell  goods 
and  merchandise  by  any  weights  or  measures  established  either  by  local  custom,  or  founded  on  qiecial 
agreement :  provided  that  in  order  that  the  ratio  or  proportion  which  all  such  measures  and  weights  shall 
bear  to  the  standard  weights  and  measures  established  dv  this  act,  shall  be  and  become  a  matter  of  com- 
mon  notoriety,  the  ratio  or  proportion  which  all  sucn  customary  measures  and  weights  shall  bear 
to  the  said  standard  weights  and  measures  shall  be  painted  or  marked  upon  all  such  customary 
weights  and  measures  respectively;  but  nothing  herein  contained  shall  extend  to  permit  any  maker  of 
weights  or  measures,  or  any  person  or  persons  whomsoever,  to  make  any  weight  or  meaaure  at  any  time 
after  the  1st  day  of  May,  1825,  except  In  conformity  with  the  standard  weights  and  measures  establiahed 
under  this  act    aid 

American  Weights. — The  several  Eunq^iean  colonies  make  use  of  the  weights  of  the  states  or  kingdooM 
of  Europe  they  belong  ta  For,  as  to  the  aroue  of  Peru,  which  weighs  twenty-aeven  pounds.  It  u  evi- 
dently no  other  than  the  Spanish  arroba,  with  a  litUe  dUference  in  the  name 

dfirican  Weights "  As  to  the  weights  of  Aftica,  there  are  few  places  that  have  any,  except  Egypt,  and 
the  countries  bordering  on  the  Mediterranean,  whose  weights  have  been  already  enumerated  among 
those  of  the  poru  of  the  Levant  The  island  of  Madagascar,  indeed,  has  weights,  but  none  that  exceed 
the  drachm,  nor  are  they  used  for  anv  thing  but  gold  and  silver.  

The  above  information  is  taken  ftmn  an  elaborate  quarto  volumes  of  Dr.  Kelly,  and  the  very  use. 
All  Commercial  Dictionary  of  Mortimer.  It  Is  impossible  to  turn  over  the  leaves  of  such  a  book  aa 
Kelly's,  without  lamenting  the  time  which  every  commercial  man  must  lose  In  aoquirins,  and  in 
practising,  the  art  of  overcoming  the  obstacles  which  not  only  impede  the  intercourse  of  nation^ 
but  open  a  fertile  source  for  deception  and  chicanery.  How  easy  it  would  be  for  one  nation  to 
become  acoualnted  with  another,  even  if  they  qwke  diffbrent  bncuagea,  provided  their  wdyhts,  maa. 
aures,  monies,  and  all  that  was  done  by  figures,  were  the  same  I  How  easy  for  the  three  leading  powers 
of  the  world,  France,  Britain,  and  America,  to  efftct  this  I  NaturaUsts  in  every  part  of  the  world  use 
the  same  language,  and  the  same  names  for  natural  objects,  and  they  accordingly  form  but  one  fomily, 
every  member  of  which,  however  remotely  situated,  holds  ready  oommunicatron  with  all  the  others. 
How  easy  for  the  great  powers  alluded  to.  by  prospective  measures,  which  would  occasion  no  inconve- 
nience to  any  one,  not  only  to  render  one  description  of  weights,  measures,  and  monies,  universal,  but 
one  language  I  Tne  establishment  in  one  nation  after  another  of  Parochiat  Institutions,  such  aa  those  aU 
ready  existing  in  Wirtemberg  and  Bavaria,  and  obliging  some  one  language  to  be  taught  to  every  one  In 
addition  to  that  which  was  the  native  tongue,  would  have  the  complete  eibct  in  two  generationa  But 
legislators,  at  least  in  Europe,  have  hitherto  been  too  much  oocui^ed  with  the  conoema  of  their  own  da^ 
and  eeneration  to  think  of  ftiturity ;  and  the  policy  has  too  generally  been  to  deviso  measures  which 
shoukl  isolate  nations,  and  separate  their  interasta^  rather  than  unite  them  io  one  oomnMB  interoouia^ 
commercial  and  intellectuaL 
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Cbap.  IL 


Improvement  of  Agriculture,  by  the  better 
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L  Degree  of  Knowledge  which  may  be  at- 
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;  Tfaoie  marked  f  are  chiefly  of  historical  interest ;  those  marked  •  are  coosidered  the  best  of  their  kind. 
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Picks  amd  Mattocks. 

8  f  Primeral  pick  of  Egypt         .  .6 

95  t  Pick  of  the  ancient  Britons  .     38 

184  f  Picks  or  Pick  hoes  of  Java        .  .    152 

460  *  The  planter's  foot-pick       .          .  .    481 

690  6*  The  planting-mattock          .       .  .    641 

590  c  •  The  planter's  adse       .          -  .051 

1115  a,  b  GnibUQg.mattockB  of  Devonshire  .  1170 

djpNrdrs. 

14  f  The  Roman  spade       ...  .94 

155 1  The  Bushman's  spade       .        -  .184 

1136  fThe  caschrocn  or  Highland  spade  .1197 

810  The  Flemish  spado  .  .  .369 
911  •  The  turf  spade          .          ...    369 

661  *  Draining-raades            .            .  .712 

679, 680  *  Irrigating.spadea        .           .  .    7S5 

469  &  *  The  hedger's  spade          .       -  .485 

655  a  The  semieylindncal  draining.spade  .    710 

Skooelt  and  Scoops. 

459*  Hie  ditcher's  shovel       -            .  .    481 

681  4  •  The  drainer's  shovel  ...  719 
680  a,  &  •  Irrigation  shovels       .        .  .795 

1115  c  Hie  Devonshire  paring.shoveI       .  .1170 

661  a,  bfC  *  Draining-scoops  .  .  719 
680  c*  The  irrigator's  scoop          ...    795 

Forks. 

95, 96.  97  f  Forks  of  tlfe  Ancient  Britons  .     38 

682  c*  The  irrigator's  fork  -  .  .725 
753  •Forks  for  spreading  dung  .  .856 
548*  The  road.maker*s  fork      «        .  .    596 

Drags  or  Hacks,  and  Pronged  Hoes. 

759  •  A  light  dung  drag  .  .  .  a5fi 
756  *  A  tumip-hook,  or  pronged  hoe  .  .859 
Sn5  *  A  three-pronged  double  hoe       .  .370 

989  *  The  pronged  hoe  and  turnip  chopper  .    386 

Rakes. 

95  f  Rake  of  the  Ancient  Britons        .  .     38 

919  •  The  EngUsh  corn-rake           -  -    370 

913  *  The  East  Lothian  com-rake        .  .370 

914  •  The  daisy  rake       .  ...    370 

Hoes. 

191  c  f  The  hoe  of  Ceylon       .          -  -    149 

194  6,  c  fThe  hoes  of  Java          .         .  .    159 

915  *  The  double  hoe,  with  a  pronged  blade     370 

916  Ducket's  hoes  .  -  -  .371 
469  a  The  common  Dutch  hoe       .       .  .    485 

917  •  The  improved  Dutch  hoe          .  -    371 

918  •  Knight's  improved  thrust-hoe       .  -    371 

919  *  The  Spanish  draw.hoe  .  .  .371 
513  The  Dutch  wheeUhoe  .  -  .509 
590  d*  Sang'splantation-hoe        .       .  .617 

760  •  The  best  turnip  hand^hoe          ^  -    858 

Weeding  Implements. 

990  •  Bakefs  tblsde-extirpator          .  •    371 

991  a  •  The  Scotch  thistle^rawers  .  -  371 
991  ft  •  The  Havre  weeding-pincers       .  .   971 

ItopeMaisters. 

999  The  common  twisting-crook          .  -    ^ 

9S3  *  Tlie  improved  twisting-crook       .  -    379 
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dibbling-boar 
oom-dibble 
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91  t  Italian  scythe  and  scythe  stone  of  the 

middle  ages          .          ...  33 

95 1  96  t  Scythes  of  the  Ancient  Britons    .  38 

49  The  Brabant  cradle  scythe     ...  69 
61  The  great  Brabant  scythe            .          .83 

60  *  The  Hainault  scythe       >          .         .  83 

925  *  The  imiMroved  Hainault  scythe       .     .  379 

986  *  The  improved  cradle  scythe        .        -  373 

HeapmgJkHfks. 

6  fThereapingJiookofEgypt        .         .  7 

95  f  27 1  Ancient  British  reapingJiooks     .  38 

121  /tThereaping.hookofCeyk>n       .       .  148 

125  a,  ft  t  Reaping-hooks  of  Java        .          .  159 

927  *  The  Improved  reapingJiodk       .        -  373 

Boring  Instruments. 

\  *  The  stadcborer         .        .        .       .  973 


938  •  939  *  240*  Good's  improved  welLborers  377, 378 
241  ♦  Busby's  ouicksandl  — 

949  •  The  peat  borer 


662  The  common  druning. 

663  *  The  horizontal  boring-machine 
706  *  The  root  borer  for  rifting  roots  by  gun. 

powder  -  ... 

704—707  Stone  borers,  or  Jumpers  to  blasttog 


378 
378 
712 
713 

.    744 


.    743 


Hedge-bills  and  Pruning-axes,  and  ground  Knioet. 

36  t  The  pruning.hook  of  the  middle  ages  . 
121  a  t  The  Jungle.hook  of  Ceylon 
121  ft  f  The  pruning.axe  of  Ceylon 
125  c  to  ^  t  The  pruning.hooki  of  Java    .    . 
929  a  *  l%e  Berwickshire  hedge-bill  or  hedge- 
scimitar  .... 

929  c  *  The  biU-hook  .... 

229  rf*  The  dressing-hook  ... 
229  tf  *  The  lopping-hook  .... 
229  ft  *  TBe  hedge  axe       .  ... 

469  d  *  The  hedge  switching-bill 
469  «  *  Stephens*s  hedge^nitting  bill       .      . 
469 /*  Stephens's  hedgeuaxe       ... 
€61  e*  The  drainer's  sod  knife       ... 

681  *  The  turf  knife  -       .  -        - 

682  a  *  The  water  scythe  .... 
682  ft  *  The  water-hook       -       -         .       • 

Level  iMiruments. 

934  *  The  common  roadJevd  ... 
883  ♦  Parker's  level  -  .  .  - 
936  a  •  The  American  levd       -  -       - 

935  ft  *  The  square  level  ... 
235  c  •  The  object  staff  .  -  -  - 
935  d  to  A  *  The  levelling  sUff  ... 
549  ♦  Telford's  road-level  -  .  :  ,  - 
6r7  a  •  Brown's  irrigator's  portable  level  . 
678  •  The  compass-level 

Hand-HummelUng  Implements^ 

405  ♦  The  hummelling-rollcr 

406  The  hummeUing-beater       -         r        ; 
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485 
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485 
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725 
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596 
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S30  *  Tlie  woodman^  •corer 

Sn  *  238  *  PotatouteC  iooops 

S36,S37*HuBUs^  odometer   . 

SB  *  Barking  uMtrumente         .  .       . 

589  *Bn»d^caili|}cn  fiormouoriiigiUiidiag 


.    S74 

-  J74 

-  576 


7D3 •  Ciiiipen ISornlnng ftonei  .    745 

600  *  Bogos'S  dendrameter  .        .       .    eSS 

TO  *neblMtiiigKrewibrreiidiiig  roots  of 

twei  *  .  -         -       .   74* 

8ES  •  Sbc^  crookB        .  ...  Vffj 

850  *  SjiiDge  and  teema  tubes  /or  reUeriDg 

bones,  cattle,  tbeep.  and  swine  .  lOSI 
83S  »  Tbe  fleam  for  Ueediisg  hones  .  .  991 
SSS  *  Bing  fiv  ftstening  cattle  ...  1030 
flS7  *  Take  and  bow  Jbr  oxen       .  .  lOSU 

UheeOtmeomM  VtauilM. 

S7  f  The  ancient  British  harresUham  .     S8 

III9  i  Coniisfa  dnng  pamilen       .         .  .  1171 
1119  e  Coroisfa  bg^ot  and  sheaf  eorn  pannien  1171 

fitf*7lKoorD.screen        .         .           .  .    578 

SM*Tbeiraocam-baskeC        .        .  .578 

S«5*Tb€seed.cainer       -           -         -  -    578 

2f£*  Jones's  corn  and  seed  drier  .579 

811  Barrel  for  blanching  endive  .    942 

9n*Tbetnraipbe«tleuieC       -          .  .  ll«0 

S7S*Cutis1ilime.duster       .       .       .  .1190 

•  UtemiUfar  PouUrp. 

99S  0,  A,  c  Poultry  ooops 

as  4  Portable  ibelter  Ibr  pouttrr 


9Z7  •  Hie  taapsoTed  pouldyU 
*^" '""epbeaautJ'eeder 

SeientiJU:  UienMOt, 

90S  Teads  for  examining  soils 
flB  *  Lcalie'i  hTgrameter 

VtemMOafor  the  I>airjf, 

A  t  The  eovberd*s  lure  of  Norway 
S 1 1^  dairy  caldron  of  Lodi 
•39*'n»elMncfaam 
flBD  •  Tbe  Dertmfairo  dram 
SI  The  Tanraahire  plougivclram 
R7  Tbedicew..preM 
in  TbelictaDCter 


.  10R4 
.  1064 
.  1084 


K7 


SSB 


90 
1190 


^acrvoarfiovs* 

Hk  earth  barrow 

Tbe  iroD  banw  ftv  dang 
*Tbeeonibamw 
*ine  bay  and  straw  banow 
The  package  barrow 
*lVc  Nonaaady  bamw 
nenencbtnKk 
^TheooonnoD  handJmrow 

*  Ibe  earth  handOwrrow 
Tke  dang  haadJMRow 

*  The  imfvoved  dieasing  machine 

*  The  hand  threshinuBadiino 
^Thenaiaeahella 

Mlsniotfi  tiunrored  maiae  separator 
The  boK  banow  of  CamwaU 


518 
566 
366 


110 
49 
.  1040 
1040 
.  1040 
.  1039 
.  10Q9 


-  579 

-  579 

-  579 

-  579 

-  579 
.  580 
.  580 
.  580 
.  580 
.  580 
.  580 
.  580 
.  381 
.  581 

-  im- 


n  •Ahmd  flonr-mill  for  grinding  naiie  . 
791  Thenar — --  « 


^♦Al 

«»5eftirKl _       . 

9K  *  Tte  not  breaker  or  bruiser 

£*Theoanibniiser 

SB  *  Tbe  potato  flour-mjll 

%*IbeteroipNslioer 

Wdgliimg  and  Draug/U  Uaekme$. 
S-*  The  «dgh}ng.49ue 
v7  •  Wcir^  cattle  weicbing-machine 
*Z  1 3?*^'^  potato. weighing  machine 
2  *  The  sKk-wdghiag  roadiine 
»  •Bptbvcnli  ftraiCT^  steel; 
S  •  The  hay.wcScbing  machl., 
VI  •  nahyson'k  A'augfat.nwchine 
(74.*  Bia||y*s  drqigbt^nyKfainc 


Ivard 
line 


581 
831 
381 
388 
383 
383 
383 
384 
386 


586 
385 


384 
385 
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Samd^dnttt,  JMWwy  and  Sowimg  MmMmes. 

884  *  Tbe  common  hand.drill  .  Of^ 
2Sn  •  The  hand  turnin.driU  .  .  .  SK8 
886  *  Coggins's  com.dIbbler  .  .  .  SR7 
SS3  •  Plunknet's  bean  or  poUto  dibbler  -    3N7 

885  •  The  broMlcast  ■owing-macbine       .  .    5K7 

TrapMjoT  Vermin, 

890  •  FIdd  rat-trap          .          .  .        .    SK4 

991  *  Improred  rautrap        .  .    J^ 

898  Wooden  mole.traps          .  .       .    3h8 

964^  965  •  Paul's  rettery     .       .  .    1110,1111 


MitceUaneout  Hand  Madu'mci. 
177  f  The  whin-bruiser  of  Britany 
?ra-272  •  The  bayJiinder 
twister 


fin? 
:iR4 
aK3 
s«s 

2SH 

las 

(MB 


973  •Therope-t 

988  •  The  hand  tttmip.raller       .  .      . 

889  Doxat*s  mechanical  power 

293  *  An  improred  grindstone       ... 

750  Machine  for  washing  potatoes 

879  The  gln.wheel  potato-washer 

767  Cabbage^utter  for  sauerkraut  .      . 

768  Newton's  cabbage-cboiipcT 
406  A  llme-pouoding  machine       ... 
409  Low's  machine  for  raising  large  stones   . 
705,706  Richardson's  machine  for  raising  large 

stones  •  .  .  .745 

987  Hill  and  Bondy's  llaxteeaking  machine   918 

Plamgk»  4f  Hi$iorieal  bUeretL 
2  f  5  t  4t  Primitive  tillage  impJemsnts 
of  the  greatest  antiquity     ... 
h  Primitive  pkwgh  of  adiy 

_  loftheSoutfaof  Fruoe       •     . 

>  Plough  of  Valencia  ... 

15  a,  A^  cf  DVheeUpioughs  of  the  greatest 

antiquity 

92  f  A  Saxon  wheeLplough  of  the  eighth 
century      »  «  ... 

23  f  94  t  Ancient  British  olougfas 
58  •  ■  The  modern  plough  of  Rome 

50  •  -  The  plough  of  Toulouse 

51  •  ■  The  Arabian  plough 
74  -  'Hie  plough  oTTykochin,  in  Poland     . 

89  f  The  plough  of  Osterobothnia 

90  f  The  ancient  Samnite  plough 
97  t  The  Castilian  plough 

100  4  The  Arcadian  plough 
109  t  The  idough  of  £rienim 
115  f  The  ^ough  of  Yemen,  in  Arabia 
119  f  Hindustanee  ploughs 
of(^yloi 


449 
442 


5.6 
10 
25 
23 


121  df  ThepkNigbofl 
151  t  Chinese  ploughs 


^yloD 


56 

37 
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70 
70 

mi 
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112 
119 
ISI 
141 
142 
145 
14» 
16ii 


Modem  Sufimg  Pkmght. 
994  •  Small's  plougfa 
295  •  •  WUkie's  iron  swing  plough 
'^  "  "■  •  .necked  sel 


996  *  FInlayson's  crane.! 

iron  plough  ... 

297  *  FSnlaysou*s   opm  beam   self-cleaning 

Iron  plough        .  .  .         . 

99B  *  Flnlayscm's       skeleton     seUlcleaning 

tuiTkwrest  plough  .       . 

299  •  FInlayson's  line  plough 

300  •  OrayU  turn-wrest  plough 

501  •  Weatfaerley's  movable  stilt  plough       . 
302  •  Ducket's  skim-coulter  plough 
503  •  Somerrille's  douUe-ftirrow  plough 

304  Ormer's  iron  plough  .  .        . 

305  •  Morton's  trenching  plough 

506  Gladstone's  water-Airrowing  plough 
1150  An  addition  to  a  plough  caUcd  a  ridder, 
used  in  Fifeshire 


3P2 

5y2 

392 
593 

3JVJ 

3S>4 
391 

sa5 

sm 

3H7 


.  1188 

Modem  JVheel-PUmghs. 

50S  •  Improred  Scotch  wheel.pIough            .  396 

509  Tbe  Beverstone  wheel-plough         .       -  S98 

510  The  Norfolk  wheeLpIough           .          .  308 

511  •  Wilkie's  singlo-borte  wbeeUptough      .  399 

512  ••   Wilkie's  improred   frictTon-wheel 

plough  .  *        .  .  .599 

515  The  paring  wheeUpiough  .  .  .  4U0 
1128  •  •  Wilkie's  one^wheel  twouhorse  plough, 

withshiftiDgmuule  .  .1186 


Drahtimg.  Ptougha 
514  Clarke*s  draining-pknagh  .  .400 

315  Grayf  dralning.plough  .         -       .    'KjO 
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LIST  OF  ENGRAVINGS. 


Na 

316  •  Morton**  dnininc-ploaAh 

917  *  The  gutter  drain^lougn 

318  Lumbert's  moI&Aloogh 

319  LumlMrt's  working  power  for  his 

plough  ... 

380  Wetr*i    improved    working  power    1 

Lumbert**  mtde-plough 
3C1  *  Bridgewatcr'f  drainiog-ploagh 
6S6, 657  Pearson*!  pipe  dmining.plough 

ProngedTUlage  JmpUmenU. 

322  •  Wllkie**  pamHel  ad^uiting^irake 
dJes  VTilkle*!  Improved  prongs  for  br»kee  c 

plained       .  -^       -        . 

aS4  •  Finlayson's  cuItivatOT  and  harrow 
721  *  Kirkwood*s  grubber 
325  Weir's  improved  cultivator 
986  The  Sootch  cultivator  or  grubber 
3S7  Parkinson's  enltivator 
328  Haywaid*i  cottlvator 


Ml 
401 

.  401 
br 

.  401 

.  402 

-  710 


403 

403 
403 
803 
404 
404 
404 
405 


BoneJkoes  and  DrUl-Harrovoi. 
380  •  Wilkie's  horse-hoeand  dtill-harrow    .    405 

331  **  Finlavson's    sdf-cleening   hors«uhoe 

and  oriU-harrow  ... 

332  *  Blaikie's  inyerted  horie.hoe 
383  The  Scotch  horse-hoe 


334  Henry's  Improved  scarifier 
336  Amos's  horse-hoe  and  harrow 

336  The  horschoe  and  castor  wheel 

337  The  thistle  hoe,  or  hoe  acytiie 
982  A  scufller.used  in  Essex 

996  A  drill  hoe  used  in  Worcestershire 


406 
.  406 
.  407 

-  4C7 

-  407 

-  407 
.  406 
.  1199 
.  1142 


Bone  MacUkes  Jbr  towing  and  planting. 

338, 899  Cooke's  com.drill  and  horuJioe   408,  409 
•  ••■  409 

409 
410 
410 


340  The  Norfolk  Iever.driU 

341  *  Morton's  improved  grain-drill 
348  *  The  improved  bean-drill 
343  The  hoTBebean  dibbler         ... 
344, 345  •  The  Northumberland  two.row  tur. 

nip  drill  ... 

346  •The  Northnmberland  one.row  turnip 

drill 

347  *  *  Weir's  manuring  qne-row  turnip  drill 
722  *  *  The   improved    broad-cast    sowing. 

machine 


-    411 


.    809 


-  413 
.  418 
.    610 
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Watering  Maekina. 

348  *  Young's  drill- waterer 
362  The  watering.roller 
569  *  The  road  water.barrow 

HarroiD^ 

194  t  Harrow  of  the  Singalese 

923.  Stf  Principles  on  which  harrow  prang^ 

.  414 

.  414 

-  906 
.  414 

.  415 

-  415 
.  415 

-  416 
.  416 

-  528 


are  formed 

350  •  The  Berwickshire  harrow 

351  The  angubir-iided  harrow 
795  The  graw-ground  harrow        .       .       - 

352  *  The  grmi  lecd  barrow 
363  The  common  brake  ... 

354  •  The  grubber,  or  levelllng-harrow 

355  •  Morton's  revolving  brake-harrow 
966,  357  Gray's  wet-weather  harrow 
358  The  buih  harrow  ... 
518  The  Improved  single  harrow 
565  The  road.harrow  -  -  - 
990  Circuhir  harrows           ... 

1003  *  An  excellent  harrow  used  in  Derby. 

shire  .  -  -  -  1152 


Na  Pace 

ijC9cutng  JM0CMfnett 

JS9  TbeMouMebaert  or  Flemish  levelkr     .  9St 

367, 368  •  The  Sootch  land-leveller       .  419 

369  The  improved  Flemish  leveller       .       .  419 

Horte-BakM,  ami  Hag-making  MadUneg. 

370  The  Norfolk  hone^ake             .           -  4fiO 

371  *  Weir's  improved  hay  or  com  rak»       -  400 

372  •  Salmon's  bay  tedder  improved  by  Weir  4S1 

373  The  bay  sweeper          .            •         -  4S1 

16  f  A  Roman  reaping  machine         .       .  flS 

375  Smith's  reaping  machine             -          -  42S 
376,  377  *  BeU's  rcMping.machine          .    4fi3  405 

378  *01adstonelB  bean  reaper             .         -  4fi7 

379  The  cIover4iod  reaper             -             -  427 

Carti, 

39  t  The  modem  Roman  cart       -             >  65 
48  T  The  gaimlMrde.  or  one-horse  hay  and 

wood  cart  of  Paris              -              -  G9 

78  f  Cart  of  Livonia             -             -       -  108 

108  t  The  cart  of  Albania               .             -  122 

1119 1  Cornish  sledges             -           -          -  1171 

380-383  Principles    respecting  wheels   and 

axles,  as  applied  to  one-horse  carts  428^429 
38&  388.  390, 391, 39«  Principles  of  adjuiUng 

draught  and  drags       .       .4^0.4^433 

384  The  Scotch  one-horse  cart          .           •  450 

385  The  Scotch  com.cart           .          .       -  480 

386  The  Scotch  two-horse  cart,  with  a^jusUng 

traces          -            -             -          -  430 

387  Somerville's  drag  cart             -              -  431 
1008, 1009  Sim^  carts  in  use  in  Yorkshire    .  1158 

Waggons. 

62  f  The  Flemish  grand  waggon          -       -  83 

65  t  The  oki  Danish  waggon           -            -  88 

67  t  The  Hungarian  traveUing  waggon       -  96 

68  T  The  Hungarian  agricultural  waggon    -  97 
75  t  A  PoUsh  waggon             -         ;  ^    t  1<» 

149  t  Dutch  waggon  of  the  Cape  of  Good 

Hope             ...          -  180 

1118  The  Cornwall  harvest  waggon       -        -  1171 

398, 394  Baddelev'ti  waggon  with  bent  axle   -  4^ 

395  *  The  Berkshire  waggon 

396  Rood's  waggon  ... 
397,398  Gordon^s  oneJiorse  waggon 


-    434 
.    434 

'  4as 


BoUert,  Cmtten,  and  Scrapen. 


Si^* 


■  of  Ceylon       .       ;,       .   149 
_  _  k'The  loaded  roUer  -  •  -    417 

363  Hie  ftirrow  roller  -  .  -    418 

362  TheroUerandwater.box  .  -    418 

364,  365  •Thepressing.plougli  .         -    418 

9G0  Bartletfs  cutting  roller  or  cultiTator       -    417 
366  Brown's  Airrow  cnM»«uttor        .  .418 

566  The  road  roUer  .  -  -    608 

567,  568  *  Boaae's  road  semper  and  sweeper 

(908,609 
570  Biddlel  roMUsakcr         .  -  -    611 

709PmtroUerB  -  .  -   746 


*  Threshing  Machinef. 

17  f  The  Roman  threshing  machine          -  96 

32  t  Threshlng.roUcrs  of  modem  Italy        -  49 
390,  400*  Meikle^  two.hone  threshing 

machine           ...          -  437 

401  •  MeVkle's  water  tfareshtng  machine      -  498 

402  *  Meikle's  water  and   horse  threshing 

IftjirJilna  ....     438 

984  *  A  threshing  machine  driven  by  water    11.99 

Smut  and  HmmneUing  Machines. 

403  Hall's  smnt  machine  '       -  -        -    499 

404  Mitchell's  hummettlhg  machine  -    440 

Oder  and  OH  MUls  impeUed  bsf  Horsesor  Water, 

602  Common  dder-min 

603  *  Improved  cider-mill 

604  French  cider-mill 
994  Thedder-press 

95  t  The  olivo^oil  mill  of  Spain 
128, 129  t  OiUmills  of  China 
133  t  Water  oiLmiU  of  China 

MiscOUmeons  Bane  Machines. 
98TheNoria,orbudcet.wheeloftheMoor»    119 
374  Snowden's  leaf  collector  -  - .  «| 

565  Harriott's  road  harrow       -  -        -    «» 

566  Beatson's  road  roller  or  protector  for 
common  carts  -  -  r    808 


675 

-  675 

-  676 

-  1141 

-  1117 
157,158 

.    160 


Sfi7»  568  •  Boase's  road  scraper  and  sweeper  6te,  609 
569  The  Improved  road-waterw 
670,  F71  nddlelsmi 


5S^  508  SteuartlB  machine  for 


npidrlnf  roads 
Mr  tnuwpianting 


.   610 
611 


643 


LIST  OF  ENGRAVIMOa 


ZXXY 


t  MmAimet  impeOei  fy  Water. 
MfneNarUortteAIiM  .       .       . 

SN-806  Hie  Peniai  wheel  of  BlaiiuDcum. 


aas 


cttsbyhot 


1087 


►  proand 
designed 


449 


PtrMle  Strmimt'tjbr  Cam  or  Ardwc 

SlS^TIic^aclc  guard  .  .  .592 

9|>*T1witacUii««ta0e  .         .533 

113S  Smctinesfiv  drying  hay  and  ooni  in  vee 

in  Aigyleibire  ...  1]S7 

79 1  The  RittciMi  roofed  Ihune  Car  drying 

cnnintbeihcar         .  .        .    106 

Varmerit*  or  Bometlatlg. 
SS  f  A  Sbigalew  frmery  .  .       .    15D 

HotAn  AfainefiumeryofNorwaT       .     -    806 
5S,  56  t  A  Flcmiih  farmery     ...    74,75 

418  *  An  octagon  com  farmery,  ground  plan 

and  iaooaeCrical-riein,  designed  and 
dmrn  by  J.  C  L  in  18% 

419  *  A  rectangular  flmnery, 

ndnooctrical  Tiew^ 

drawn  Irr  J.  C  Li  in  It 

ISD*Cirettlar   fensery,    graand  plan  and 

iioBiebkal  view,  dengned  and  drawn 

byJ.CLkzntaso  .        .        .    i50 

40  *  WaiMeil^  fimnery  ibr  a  grating  tkim 

in  a  hilly  eoontxy        .  .  .465 

444  •  WaiateOH  aiafale  and  grating  fimnery   4m 
%i5  Ibnltal't  octMon  farmery  .407 

416  BeiInD**  small  fkraery       .  •       -    468 

447  *  A  Berwkksfaire  ftrmery  .  .    468 

40  *  A  praprietor's  farmery  with   bailiiTs 


470 

471 

-    478 


iesigned  and 


450 


49  *  A  rery  mmmndions  &rmery 
45D  *  A  rtxj  cnmpifte  farmery 
j^  ^:  •  Waistell's  large  farmery 
OOS^Feam     6rmery    with    steam-power 

thrediing  machine  ...    ffis 

806  *  KnoiweQ  Cvmery  -680 

60?,  6DB  <  A  Middlesex  farmery,  designed  by 

J.C.U         -       .       -       .  eai 

SB,  QO  Fknamr  Ibr  a  hay  farm  in  Middlesex, 

designed  by  J.  CU  .       .        .688 

61, 618  •  A  com  and  staU  Ibeding  farmery, 

designed  byJ.au  .        .       .    683 

OS  *  A  fennery  far  a  aaeadov  &nn,  designed 

byJ.CL.  .  -  -         -    684 

614,615  •  A  farmery  fbr  a  turnip  fbiu  .  684. 685 
Kll  A  Xbfthmnhprhnwl  ^rmcry        .  .  1161 

1112  AChiriiiritbrmery  .  .  .1154 

IU6»im  A  fbnnaty  in  Cornwall    .       .      .1171 


S  f  A  fiomJioase  in  Ttiseany  .51 

419  (18  to  81]  •  Position  of  the  ftrnuhouse 

relatively  to  the  fiurmcry  explained  .  450 
482, 403  Famubouses  of  the  lowest  class  .  453 
«ft*tf5»SniaDfkraUMmsc8  .        .    464 

96;  987  An  octagonal  fbrmJionse,  erected  by 

Frand^DukeofBedfoi?       .  -1138 

988  Aseoare  finvuhouse,  erected  by  Frauds^ 

Dnkeof  Bedford  ...  1133 

SBB*AferaUiouseor  tbeMiwqaesi  of  StaC 

fccd*s  in  Shropshire          ...  1145 
UflS  A  temJiouse  eointaining  an  Inn,  erected 
by  the  MMiqueat  of  ^kaflbrd  in  Suther. 
land 1194 


Cdaage$. 

»  A  Srcifiah  log  cottage  .       . 

IM  f  A  Hoogarian  cottage 
l»t  Hot  of  the  Arabs       .       . 

84  f  Cireular  huts  of  the  Laplanders    .' 
ItffHiidbntsorNttbia 


141  f  Straw  hma  of  %ypt 

146  f  Beed  hots  of  the  I^lahs 

150-158  f  Huts  of  the  Hottentots 

lOD  f  American  cottage  bitik  of  log* 

U9  f  Brsalian  shelter 

4n  An  cfonomical  stair  for  ooCtagea 

4!^  4S3  Cottvgea  approaching  to  the  character 


.    453 


4^8  »4g7»Cnfti»wfcr  tern  lertarta  .  .  4B 
4fi8  •  A  double  cottage  Ibr  fhrmJabmncTs  .  456 
489  *  •  WaiatcTs  diNdMa  cottage  wttb  cow. 

houses  ....         .456 

480  ••  Another  dOHMaeettage  by  WaisWl  4S6 
438*  438  •Gothic  oolUgcs  by  HoUand  .  468 
494  •An  oraamoolal  cottage,  erected  by 

Ijord  Penryn  468 

435  •  An  economical  doiAle  cottage,  designed 

byJ,CU  ...  .468 

616  •  An  economical  double  cottage       .     -    6BS 

617  •  A  labourer's  cottage  with  cowJiouie 

and  piggery  -  .       .   686 

618  •  A  good  meehanto^  cottage  .686 

619  A  group  of  three  cottages  >  .  686 
6S0  An  ornamental  Gothic  cottage  fbr  a  la. 


681  An  Italian  cottage  .086 

688  An  entrance  lodge  to  a  Ibrm  .  .686 

081  A  cottage  lor  a  small  fbrmer  -1189 

991  A  cottage  erected  in  Bcrksfatre      .  .  1189 

1002  A  cottage  ererted  in  SUflbfdaUre  .  1148 

1188  A  cottage  hi  North  Wales  .  .  1174 

1185  A  cottage  in  Berwickshire         .  .1181 

1186  A  cottage  in  Ayrshire        -         -  .1186 

1189  Two  ootUges  in  West  Lothian  .1187 
1138  f  A  caldnin  King's  County,  IrdMd  .  1800 

JBntfdMf «  or  oiMer  fiatd  Strudures  Jbr  Bonet^ 
Cattle  t  md  ImplenunU, 

410  Tkerises  or  parttHons         .  .         -    414 
1004  •  A  mounted  crib  for  hay,  in  use  in  the 

fleld  in  Derbyshire  .  .  .  lltt 
1113  A  rustic  shed  or  shelter        .       .  .1166 

1181  Ihe  cow  or  cattle  feeding  house  In  Com. 

watt 1179 

481  Open  cart  or  cattle  shed        .         .       .    458 

See  the  detaib  of  the  Faimeriea. 

411  *  Cattle  hummels       .        -         .        .445 
418  Section  of  Harley*BCow.hou«e        .       .446 

413  *  Calf-pens 446 

481  Open  cattlcushed  fbr  fields  .  .    458 

865, 865  Fastenings  Ibr  cattle       .        .       -  1030 
868  A  shoeln^^itan  .  -  .1030 

AMEgBngi  or  Uktr  fixed  Siruetwx*  JIar  Cows  omi 
the  Dairy.    See  pi  xxxlx. 

Smildktgt  or  other  fixed  Strvetureefor  Skeep  md 


416  A  8hee|>.hoase  and  dore-cot  combined  .   4I» 

891  •  Inclosure  for  washing  sheep        .  .  1067 

89>-897  RusUcsheepJiooses  by  Kraft  .  1063 

1138  A  rustic  sbeep-house  .         .  .1197 

414  Harley's  plgsUes  .  .  .447 

BstdorPorUMe  Stmctttrei  Jbr  PomUrff,  PigfomM^ 

AiMrfs,  4%. 

110  fFigeooJiousesofPersU       .        .  .    141 

415  •  Section  for  general  poultry.house  .    448 

416  A  dove^sot  and  sheep-house  combined  .  449 
906, 909  The  rabbitJiutch  .  .  -  l(i74 
984, 985  A  oonmlete  set  of  poultry  Jiousei  .  1('83 
gSOaAporUUenest  .  .  .1064 
986  5.  c  Hen.coops         .           .            .  -  1084 

986  if  Portable  shelter  for  turkeys       .        .1084 

987  •  An  improved  poultry.feeder  .  .1064 
1143  *  A  phca8ont.feeder  ~         .1^1 

734  Bonnemain's  apparatus  for  hatching  ant 

by  hot  water  -  .  .  1087 

940  •  A  dea»y  for  wild  ducks  .  -  1U98 

94d  948  Pigcon-bouses  .  .        .  1097 

954, 955  Bird.cages       .  .  .  .1100 

47  t  Elevated  b«n.roost  of  France       .       .     69 

FUed  or  Portable  Structures/or  Beee. 

417  The  beeJiouse         .         .  .         .   449 

960  The  chained  hive  .  .  .1106 

961  •  The  Polish  hire  .  .  .  U06 

Portable  Stmctmresjbr  Cattle  or  Sheep. 
796  Portable  shelter  .         .         .        .    9O8 

894  A  portable  hay-rack  .  .         .1061 

983  Wakefield's  porUble  bridge       .       .    .  1130 

BmTdinga  or  Fieed  Structures  for  Com  or  Forage, 
192  i  A  Singalcse  threshing-floor        .         -    150 

436  •  The  common  rickatand  -  .460 

437  •  The  casUron  rlclustand       .        .       .    460 
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LIST  OF  ENGRAVINGa 


Na  Pace 

4S8  WaifteU'tfoirculMrrlck-ttMid  .       .    460 

439  The  timber  and  iron  rlclustand  .  -  461 
440-448  Ground-plans  of  barns,  Ulustraiire 

of  first  principles  .  .         -464 

92, 93  Swedish  racks  for  drying  com  -    113 

788  The  Russian  kiln  for  d^lng  com  In  tlio 

sheaf  .  ...    888 

LimeJtilns. 
579  Booker's  Umfr.kiln  .  .  .626 

681-586  Mcntoftth's  UmeJiUns  .  .6^,627 
587  Heathom's  limeJLiln  and  coke  oven       -    628 

MisceUaneout  Bw'Idh^s  or  Structurest  Landscapet, 
and  Diagranu,  ch^flif  (^Historical  Intereit. 
1  -f  Mount  Ararat  .  ...       4 

6  t  Raising, water  ^m  the  Nile        .       .       6 
10  A  Roqian  villa  and  its  environs,  accord. 

ingtoCastel  .  .'  .  .19 
41  Arrangeipenis  in  the  Lake  Facino  for 

breeding  oysters  .  .  .67 

45  Map  of  France,  showing  its  climate        .     67 

66  t  A  post-house,  combining  a  farm,  situ- 

ated  on  the  Frische  Hoff,  between 

Memel  and  Konigsberg  In  Prussia    -     89 

7S  f  A  post-house  and  farm  in  Poland         .    100 

75  t  A  Jewish  village  in  the  south  of  Poland    101 

76  f  A  Russian  vilUge  .  .  .106 

77  t  A  farmery  in  the  British  style  in  the 

neighbourhood  of  Moscow  •  .  106 
80  t  A  church  and  mountain  scenery  in 

Norway  -  .  .110 

84tLapUndbuU  .  .  .       .    Ill 

108  t  l^e  plain  of  Thessaly  ...    128 

106  t  Buschire  and  its  territory         .  .    159 

180  A  com-mill  in  Penang  .         .       .    149 

186  t  A  Chinese  village  .  .  .156 

15*  fVUla  of  Thibet  .  -  .163 

144  t  Camps  of  the  nomadic  agriculturists  of 

Morocco  .  .  k  .    177 

157  t  Small  English  vlDa  or  cottage  amie  .  186 
168  f  A  West  Indian  oveneer  and  his  maid  193 
ITS,  175  f  Stedman's  cottage   and   sleeping. 

place  while  at  Surinam  .  .    ISOS 

176  t  The  Sunday  dance  of  Norway  .  .805 
801  i  View  in  Mexico  .  .871 

1154  t  View  of  Dunrobin  house  in  Sutherland  1196 
1114  f  The  Dartmoor  dep6t  for  prisoners  of 

war 1169 

Live  Fences, 
455  The  double  ditch  and  hedge  between     .    475 
457, 458  Pruning  and  repairing  old  hedge*   .    479 
468—467  Diagrams   iUustrating  the   art   of 

planting  hedges  .  .    4tt,483 

468  Hedge  drains       .  .  .  .    484 

470-475  Illustrative  diagrams       .       .    486^  487 

476  ProtecUng  young  hedges  .  -488 

477  Cutting  down  an  old  hedge  .  .489 
488, 485  The  poplar  or  wiUow  fbnce  .  .  494 
689  Fenees  for  plantations         .       .         .636 

jjead  finwttt 

455  *  Medium   between  a  sunk  and  raised 

fence  .  .  .474 

451  The  double  ditch  with  bank  between      .   475 

456  The  dead  hedge  .  ...    475 

474  A  hedge  paling       .  .  .         .    487 

475  A  stake  and  rice  fence  •  .  .  487 
478—481  Wooden  and  iron  hurdles,  13  sorts    494 

484  The  wattled  fence       .  ...    495 

485  Primitive  paling  fence  .  -  .  495 
82  Swedish  paling  fence          .  .        .110 

48r)  Iron  park  fence  .  .  .495 

487, 488  Light  Iron  pasture  fences        .        .496 

489  The  field  wall  .  .  .  .    496 

490  The  Oaiioway  wall       .  ...    496 

491  Mould  for  stamped-carth  walls       .        .    496 

Gates. 
53  t  Field  gate  of  Holland  .       .        .     7S 

498. 494  Hrst  principles       .  .       .    499, 500 

401  •  Waistell's  gate       .  ...    499 

495  •  Parker's  compcnsatim  binge       .       .501 

496  Iron  Kates 501 

4'/7— £00  Improved  fastenings  for  gates  -  508 
501  •  602  •1-ield  gates,  by  Parker        .         -    508 

503  •  Menteath's  gate        .         .         .        .    503 

504  •  HuTiter'K  field  gnte  .  .  .503 
50j  •  The  improved  park  gate       -       .       -    503 


Ma  P^8« 

506  The  Florence  barrier      ...    fio4 

507  The  double  or  folding  gate         .  -504 
508, 509  Clarke's  window.aash  gate       .        .505 

510  The  sympathetic  park  gate  .    505 

511  The  stile  gate  .  .  •  .    505 
997  An  iron  gate  andgate^MSts  utod  in  Hon. 

mouUishirc       ....  HiS 

PlamtaHont. 

461  *  FlanUnff  coroen  of  Adds  .  .481 

588  Diatributuig  pbmutioos  over  a  oountxy  .    634 

589  Fences  for  planutions       .  .  .636 
590, 591  Planting  implements  and  operationa 

64],64S 
598, 503  Steuart's  transplanUng  machine      .    645 
594  Elftcts  of  good  and  oad  pruning     .        .    650 
Cutting  over  cop«cwood  stools         .       .655 
Pruning  hedgerow  trees  .  .655 

Distilling  spray  for  pyroUgnona  acid       •    657 
Barking  instruments  ...    659 

600  Timber  measures       .  •  .665 

718  Planting  irregular  grounds       .       .754 


597 


717; 


Firttii  Trees. 
601  Portraiti  of  five  aorta  of  standard  pear 


07 


Operaiions  am  the  SfUL 

<  518  TVenching        .           .            .  .506 

517  Burning  clay       ...  .    523 

591  Slitting  for  tree  pUntaog       -           .  .    64« 

1010  f  Section  of  a  coal  district  in  Durham  .1159 
28,t  83,t  84 1  Ploughing  in  Britain  inthemid. 

die  ages           -           .           .        .  56;57 

985  Straightening  ridget      .            .  .  1151 

Operatkm  on  FlanU. 
6  f  Reaping  in  l^ypt       .  .  .7 

15  f  Roman  manner  of  striking  off  the  ears 

ofoora  .  .  .  .     94 

19  f  flO  t  Training  the  vine  in   ancient 

54 1  Training  the  vine  in  modem  Italy  .     50 
86— 89t  Mowing,  reaping,   and  threshing 

in  Britain  in  the  middle  ages  .    58, 59 

514  Cutting  in  pruning        .            .  .518 

515, 516  Thatching        .              .           .  517, 518 

594  Pruning  timber  trees     .          .  .650 

595  Pruning  copse-wood  and  stoob       .  ..655 

596  Pruning  hedgo-row  timt)er        .  .655 
996  *  Saddfe  grafting       .          .           .  .  1145 

1005 1  Tapping  a  birch  tree  for  wine       .       .1155 

Seieniifk  Operations, 

581  LevelUng          .             -  .         .    555 

588  Dividing  a  field       .          .  .          .    556 

585  Mapirfng       .          .              .  .537 

584  Definei&ig          .           .  .           .545 

585-550  Mapping  and  deUneating  .    544-^46 

531  Isometiical  perspective  iUustrated  .   547 

Plmms  (tf  JEttates. 
538, 533  A  country  residence,  laid  cut  aa  a 

999  The'uilcehail  estete  of  the  Marquen  of 

Sta£R)rd  in  Shropshixe        .  .1146 

1000  The  Wildmoor  estate  of  the  Marquea  ei 

SUfibrd  in  Shropshire  .  .  .1147 
1124  The  Tremadok  estate  in  North  Wales  .  1175 
1151  The  Marquess  of  StafRnd's  estate  in 

Sutherland  .  .  1191 

Plans  qf  Farms. 

683*  A  newly  inclosed  fiurm        .  .689 

718  A  Arm  in  Norfolk        .            .  .751 

713,  714  A  farm  in  Middlesex,  laid  out  by       ^ 

J.CL.          .             .          -  -    752 

715, 716  A  grass  farm  in  Middlesex       .  .    753 

719, 780  A  hill  farm  in  Berkshire       -  .    755 

898  A  store  sheep  fturm       .           .  •  10^ 

960  A  seed  farmln  Essex       .           -  -  11S9 

1007  A  cottage  farm  in  Derbyshire       .  .11^ 

1183  Cottage  ftrma  in  North  Wales       .  -  1174 


Plans  <^  fiOages. 
577  The  village  of  Bridekirk 


-III      AUCTlliAB*"*     UklUCBJlik 

578  Village  sea^port 
83  A  fishing  village  in  Sutherland 


1183 
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mi.  t  153  villages  of  Uie  Hottentots 
170  A  Suriiuun  village 


.  683 
.  684 
.  1195 
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SK  Field  or  Cum  raada       .  -  -59 

537  9Ueet  nwds  with  stone  tracks  .5® 

538  Haad  over  a  hiU  .  -  -  57^ 
53B  Lercnge  of  the  feet  of  animals  .  .  575 
510  LprezageoTwheds  .  .  .575 
541  LooomotiTc  table  for  breaking  stones  .  590 
5t£  Gai^e  ring  for  the  rise  of  stones  -  .500 
5ii  Hsnd-bsTTOw  measure  for  broluMi  stcmcs  590 
5H  Wire-guard    for    the    fiMcs    of  stone. 

breakers         .  .  .  .    590 

5tt,5l9  Ini|)teinenU  .         .    596 

551-009  Stone  lailways  for  roads  of  difltoent 

kinds       ...  .  568»  569 

556-.5S9  573  Different  modes  of  paring 

563  Conpaialwe  eAxt  of  broad  and  narrow 

wbeds  on  roods        ...    605 

564  ESbct  of  heavy  waggons  .  •  607 
5&-570  Machines  for  repairing  or  deaning 

rosds      .  ,  .  .    608-611 


575  Bsilrosd  caniage 
571  Fist  Fulwajs 


614 
616 


MOatma,  Guide-ports,  and  TiOLgaieM, 

560  An  nnproved  milinHiine  .        .    609 

561  bBprercd  guide  posts 
5GB  fidignre  taOJiouse  and  gate 
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53,576 
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Drahthtg  amd  I>rain$, 


fl29-.G3I  Flans  and  sectioos 

6aB-6l5  Flans  and  sections 

635  Section  of  a  drain 

637  Sectioo  of  a  conduit  drain 

6Sft-«C0  Emcx  draining       -1 

6»1, 6IS  Sections       . 

6IS.652  DiAirent  kinds  of  drains    . 

616,  «7  •  Onining  tiles 

653^  @5  *  Draining  implements 

66  ftarmn'!  dnimng.ploagfa 

G8  TbeCbeibire  turf  drain 

G8  The  mole  drain 

6B>C8itvbcel  draining 

flBI   fisi  Draining  iwirffw^^intt   and 


698,699 
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661-669  Sections  of  banks 
670Sea«aD  .  .  . 

671-673  Pratectf  ng  river  banks,  and 

iu  the  coune  of  rivers    . 
674-676  Dams, 


■  715-717 
718 


IrHgalion. 

677-682  Impfamoits  and  instruments  -   7S5 

fiSSStanecs         .                            .  .796 

eM-6B7  Examples  of  flooded  land  .  729,730 

Pomdt, 

gS  Section  of  a  circular  pood          .  -734 

785  Flaw  and  sections  of  field  ponds    .  .736 

Barmgfor  Water  and  Wettt. 

nifFenianwells       .          -          .  -    wi 
wi  The  manner  of  boring  an  Artesian  well     736 

U8tUBivaniterer«3l       .  .160 

I4ftMgWaier, 

07  Backets  moved  by  horse  power    .  .739 
699  Railing  a  bucket  obUquely  as  practised 

^^    on  the  Continent         -          -  -   740 

QS^tsebespump         -               .  -   739 


740 
741 
741 
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mUeringWaUr. 

TOO  FilteriQg  by  two  casks 
w  Hlienng  Into  a  tank 
^  Pitteiiiv  salt  water 


706L  705k  706  Machines  for  raising  lane 
704—7^  Modes  of  blasting  stones 
708  Blasting  or  rending  roots  of  large  t 

Tfke  CuUmre  ^  UU  Paiaia. 


745 
745 
744 


850 
863 


747  Cutting  at 

748  Flanti^  in  Lancashire 
740  Planting  in  Argvlcahire 
750  Machine  for  washing  potatoes 

The  Cidtun  qf  ik€  TVutu^. 

751—766  The  improved  mode  of  cultivating 
in  drills,  iVom  the  preparation  of  the 
ground  to  the  taking  up  aiv<  «tiw4ti« 
or  consumption  of  tne  crop 

SciaUifie  Diatram. 
90J  Nomenclature  of  the  clouds 


PlaaU, or  PmrU  qfPlanU^to  amstrate  VegflaUt 
Anatomy  and  Phy$ioloaf. 


178  a  Dionsi^a  Muscfpula,  Veon«*i  fly-trap  . 
178  6  Sanactai^i  purpbtes,  purple  Bide.saddle 


811 


-   Ml 

178  c  AWnUies    distilUtbria,  the  pitcher 

,^ant  .  .  -       .    211 

179  a5Tbe  Mfiscl  .  .  .SIS 

179  c  The  Hep4tlc»       -  .        .  .    Sl« 

180  a  Laminkria  saccharina  •  .    SIS 
180  5  Ualymftnla  pabnkU             •               .SIS 

180  c  Halyminia  edhlis  .  .  .SIS 

181  a  Ftng\  which  grow  on  the  surfiice  of 

the  earth  .  -  .    S13 

181  a  JP6ngi  which  grow  on  the  stumps  of 

rotten  trees  .  .    SIS 

18S  Interior  integument  In  the  garden  bean      S13 

183  Section  of  the  stem  of  herbaceous  and 

annual  or  biennial  plants  .       .    S14 

184  Section  of  the  stem  of  trees  and  shrubs  .    SI4 
185, 186  The  cortical  layeis  .        .       .    SI5 

187  Simple  tubes  .  .  .    S16 

188  Physical  phenomena  of  the  germination 

ofseed  -  -  .  .    8S8 

189  The  foxtail  root  .       .        .       •    Sr5 

190  The  flattened  stem  .  .  .    S«6 

191  a  Bunches  or  knot  exhibiting  a  plexus  of 

young  shooti  -  .  .   S46 

191  b  The  oak  apple  .  .       .   S46 

195  The  knot  or  bunch  formed  on  the  bnuicbes 

of  the  dog  rose       .  .  .947 

193  The  proUftrous  flower  -  .       .    848 

194  The  flower  of  the  fig  .  .948 

196  A  fruit  with  an  unnatural  appendage  of 

leaves  -       "^"T*     ,    ^^ 

196  VallisniriA  spirklls,  spiral  valllsneria      .    949 

197  Pericarp  of  tncdorairerons  fern       .       .    S5S 

198  if vtoa  atua,  the  wild  oat         .  .858 

199  Specimens  of  genus  CoralAna  or  Coral. 

lines  .  .        .    856 

SOO  CAKuta  europsiX  the  dodder      .         .969 

Botanical  PIgnres  qf  Trees  and  Sknibs,  ttf  JSr. 
torieat  buerestt  or  belonging  to  Foreign  Agri- 
culture. 


31  PaUhrusaustrklis,  southern  Christ's  thorn 
37  Plnus  i*5nea,stoit^  pine 
46  CVipparia  splndia,  commom  spbiy  caper 
tree  .  .  .        . 

96  Clstus    ladanfferus,    labdanunubearing 
rock  rose  ... 

99  Qu^reus  Sbber,  cork  tree  oak        .       . 
101  (Tlea  europ*X  European  olive 
117  Cieos    nucifera,    common    nut-bearing 
oocoa.nut  tree  ... 

187  a  Camellia  Bokia,  bohea  tree  camellU  . 
187  b  CamdlUa  Sosdn^iia,  sasanqua  camellia 

135  iPiper  nigrum,  blsck  pepper 

136  Mbaa  paradisiaca,  the  plantain 

137  Arioa  olerkcea,  the  cabbage  tree 

147  Mimosa  nildUca,  the  gum  arable  tree     . 

148  Pentaddsma  butyr&cea.  the  butter  tree  - 
161  Swietfenia  JlfaA4goni,  the  mahogany  tree 
161  CqfTia  ar4t>ica,  the  coflbe  tree 

167  Theobrbma,  the  chocolate  plant 
166  Bixa  Oreildnot  the  annotto  plant 
145  Ceratbnia  siliqua,  carob  tree,  or  St  John's 
bread         .... 
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169 
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94«ifaoeiooootoilDa.tb«pUa,oriaoe      .  116 

91  b  Ckctvm  OpiintU,  the  hina,  or  Indian  fig  1 16 

18  S^samumorientUe,  the  (dly  grain          .  £8 

90  CbordlTuliu  BatitUUf  the  iweet  potato   -  41 

40  (Tossfpium  berlAoeum,  the  cotton  plant  ffj 

43  Jtrelilbtus  offiein&lii,  the  common  melilot  61 

69  Cloer  arieAnum,  the  chick  pea  .  .  70 
M  Hdampf  rum  prat^nw,  the  meadow  cow- 

weed          -          .             .             -  73 

6B  Spftrgula  arr^naii,  the  field  spurry         -  80 

6&  a  CJrp^nu  eacul^ntus,  the  eatable  cypems  96 

69  5  ilstrfigaius  boe'ticus,  Boetic  millc  vetch  96 

86  Lycopbdium  complanktom,  the  flattened 

cfubmoti  .  .  .118 

87  Aiibus  Chamaembnu,  the  cloud  berry  .  IIS 
105  JZIcinus  commilnis,  the  common  castor 

oil  nut               .               -               -  138 

116  Indig^fen  tinct5ria.  the  dyer*s  indigo  .  liS 
liO  Cdrthamtu  tinctbiiui,   the  dyer's  aaf. 

flower              «                -              -  174 

*  164  Tltmus  eleph&nUpea,  the  elephant*!  foot  182 

166  b Salsbla  Kali,  kaUsaltwort        .          .  183 

165  DioMbrea  aatlva,  thft  cultiTated  yam      .  196 

196  VaUUnMaaptTUu^apiralTaUifncria     .  SM 

900  Cttfcii/a  europae'^a,  the  common  dodder  969 

Cereal  Grasses,  or  Bread  Corns. 
723  a  TVfticum  eBstlvum,  summer  wheat,  or 

spring  wheat  .  .  .819 

793  b  TMticum  hybernuro,  Lammas  wheat  -  819 

793  e  7\ritioum  comp6situm,  Sgyptian  wheat  819 

793  d  TViticum  tikrgidum,  turgid  wheat        .  819 

793  e  TViticum  pol6nicum,  Polish  wheat  .  819 
793 /7Vlticum5p^&a,  spelt  wheat  .  .819 
793  g  TYiticum    monoc<jccum,    one-grained 

wheat             .             .          .         .  819 

795  fitecUe  cereikle,  rye       .          .               -  891 

796  a  H6rdeum  vulgare,  spring  barley  .  893 
796  b  Adrdeum  hex/istichon,  winter  barley  893 
796  c  ifdrdeum  dlstichon,  common  or  long. 

eared  barley          ...  893 

796  d  fi6rdeum  ZoocrUoo,  sprat  or  battledore 

barley  .  .  .893 

797  a  Av^na  satlva  r.  vulg4ris,  the  white  or 


797  b  jTftnasatlTa  V.  sibirica,  the  Siberian  or 

TarUrianoat  .  .  .896 

799—733  Zte  Miffs,  maize  or  Indian  corn 

899,  830 

735  7>h&laris  canari^sls,  Canary  com  .    839 

736  a  Set&rla  germ&nlca,  the  German  millet     833 
736  b  Set&rla  mllliLceum,thc  common  or  cut. 

tivated  millet  -  -  .    833 

796  c  Setftria  itUica,  the  Italian  millet  .    833 

739  Or^za  saUva,  the  rice  .  .        .   834 

7i6'Ziatoiaaqu4tica,  water  Canada  rice      .    834 

Tatt-growing  or  Hap  Grasses, 
789  a  Lblium  per^nne,  the  perennial  rye- 

srass  .  ...    888 

789  b  Dlctylis  glomerita,  the  cocic*s.foot  grass  889 

789  c  //61cus  lan&tus,  the  woolly  soft  grass    . 
780  a  Festiica  pratfenais,  the  meadow  fescue- 

grass  -  .  -       . 

790  b  R^tiUM  el4tior,  the  tall  fescue-grass     . 
790  e  Fesiitoa  foliiu^a,   the   spiked   fescue. 


gnus 

790  d  iflopectnis  prat^nsis,  the  meadow  Ibx- 

790tfP&a  pnuteais,  the  great  or  smooth, 
stalked  meadow  grass 

790/i%atriri&Us,  the  rough^alked  mea- 
dow grass       .  .  .       . 

791  a  Phl^nm  prat^nse,  the  cat*s.tail    or 

llmothy  grass  .       . 

791  b  FiesHtca  fliutana,  the  floating  fewueu 

grass  .  .  .  .    899 

791  e  /%a  aqu&tica,  the  water  meadow.grasa  899 
791  d  AgriaOM  stolonifera,  the  floria-grau    .    899 

Pasture  Grastes. 

799  a  Anthox&nthum  odor&tum,  the  sweet. 

scented  vemal-gTass  .  .893 

798  b  Avhna,  pub^scens,  the  downy  oat-grau     893 

799  c  P6a  fcnnua,  the  annual  meadow-grass  893 
799  d  4gT6stis  rulgiiris,  the  fine  benUgrass  .  893 
798  e  i*Sa  angustifMia,    the  narrow Jeaved 

meadow-grass  .    8r3 
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798  a  Cynosiiraserlstlutust  tbedog**4al]  gnss    894 
798  b  Affikca  duritscola,  the  hard  ' 


i  fescue. 


grass 


793  e  FestUca  gUUva,  the  smooth  fescue-grass  894 

793  d  Fes^ftctf  Aordeif<Srmis,  the  barley.spiked 

fescue-grass             .              .          .  894 

794  a  Festkea  ovlna,  sheep's  fescue^grass  .  894 
794  b  />ha  alp'ina,  alpine  meadow.grass  .  884 
794  e  Ain  csspitbsa,  the  tufted  air-grass  .  894 
794  d  Bt\uL  midia,   the  common  quaking. 

grass             .             .             .       .  894 

Grasses  for  JMng  Drift  Sands. 

710  ilHLndo  areniLria,  the  sand  reed,  or  Mar- 

ram  gnss  ...    740 

711  a  £^ymus  aren&riuB,  the  sand  or  aea-dde 

Lyme-grass  .  -  .    740 

711  b  f  lymus  genicul&tus,  the  knee^Jointed 

Lyme-grass  ...    740 

711  c  £'lymus  siUricus,  the  Sibenan  Lyme- 
grass  .  -  -       .    740 

Legymhums  Field  Plants. 

741  Plsum  sativum,  the  pea       -  .  .  835 

749  Ficia  satWa,  the  tare,  vetch,  or  fitch  .  841 

743  i^rvum  Lbns,  the  lentil  .  .  843 

744  Mthyrus  satlvus,  the  SpanUh  lentil  .  844 

745  rfcUplsif^rmis,  the  lentil  of  CanadA  -  844 

746  Luplnusilbus,  the  white  lupine      .  .  844 

Clovers  and  other  Herbage  Plants. 

769  Clchurium  jTtotybus,  the  chiooory   -       -    870 

770  Si^mphytum  asptorimum,  the  rough  com- 

frey  -  -  .  -  870 

771  Aemeroc&lUaf&lva,thedayUly  .  .  870 
779  a  TYifiilium  prat^nse.  the  red  clover  .  878 
779  b  jTrifblium  ripens,  tne  white  or  creeping 

Dutch  clover  ....  873 
779  c  7Hfbliumproc6mbens»  the  yellow  dovor  872 
779  d  TYif&lium  mMium,  the  meadow  clover    873 

773  MedtdLgo  lupdlina,  the  hop  medick       .    87S 

774  TYif&lium  incomktum,  the  flesh-colourod 

clover        -            -              -           -  872 

775  Medic&go  satlva,  lucem       .          .       .  877 

776  Medicitgo  falckta,  yellow  lucera             •  878 

777  Hed^sarum  Onobr^chis,  saintfoin           .  88a 

778  Potteium  Sanguiwrba.  the  bumet          -  883 

779  Plant&go  lanceoI&U,  the  ribwort  plantain  833 

780  IHex  europsD^  the  whin,  furxe,  or  gorse  884 

781  Sjp(trgula  arvtasis,  the  spurry  -  -  885 
789  Sp4rtium  so(q>&rium,  the  common  broom  885 

783  5p&rtium^6nceum,  the  Spanish  broom  .    885 

784  i^ium  Petrosellnum,  the  parsley  -  885 
786  Zbtus  corniciUiltus,  the  bird's-foot  trefoil    886 

786  £dtustetragondlobus,the  four- wing  podded 

trefoil       -  -  -  .    886 

787  Trigotttila  Pke^aum.grai'Vrum,  the  fenu- 

greek .  -  -  -    886 

788  a  Btn\w  orientklis,  the  oriental  bunlaa  .  886 
788  b  Achiilha  ATiUefbUum,  the  yarrow        .    886 

Plants  used  in  various  Arts  and  Mamtfaetures. 
W  a  J^lnum  usitat<ssimum,  the  common  flax    913 
797  b  Linum  per4nne,  the  perennial  flax       .    913 

799  iXpsacus  Aillbnum,  the  Ailler's  thistle  or 

teuel  .  -  .  -918 

800  Btbu  tinct5rum,  the  madder      .  .    919 

801  MtiB  tincti»ria,  the  woad  -  -990 
809  /tesMa  Lut^ola,  weld  or  dyer*»  weed  .    999 

803  Hiimulus  Lbpulus,  the  hop        .  -    994 

804  a  Oori&ndrum  sativum,  the  coriander  .  930 
104  b  C&rum  Cfirul,  the  caraway        -  -930 

805  a  5in&pu  Uha,  the  white  mustard  -    933 

805  b  5in4pis  nigra,  the  black  or  common 

mustard  .  -  -  -    933 

806  Polygonum  Fagop^m,  the  buck  wheat    934 

807  a  PoHgonuro  tatiricum,  Tatarian  buck 

wheat       .  .  •  •        -  935 

807  b  Po^gonum  emarginktum,  emaiginated 

buckwheat       .  -  -  -  936 

806  Nicottdiwi     Tabdcum,    the     Vlzginian  

tobacco       .  -  •  -  937 

809  Nicotiaiwi  rfistica,  the  common  green 

tobacco  -  -  -  -    937 

810  a  Nicotidaa  repfada,  the  scolloped  to. 

bacco  -  «  .  -  937 

810  b  Vicotidna  quadrivUvis,the  four-valved 

tobacco  -  ...  937 

810  c  Nicoti&iMi  nkna,  the  dwarf  tobacco     .  S67 

819  ilstrfigalus  bee'ticus,  Bcetic  milk  vetch  -  949 
813  a  aitcus  satlvus,  the  saffhm  or  autumn 

crocus  -  -  -  -  943 
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M3  c  Rhbam  jit^aStam,  the  rtmbarb  -   94S 

BIS  tf  LATioduU  8|»\ca;,  the  Isveoder    .  .MS 

8M  A^m  auatrUe,  aouthcrn  rfaulMub  .   914 

935  m  P^m  reueoSbmm^HmUaei  iitem  .    M6 

815  ft  f^ou  nodbnuy  knotty  ftieus       .  .916 

S15  c  AeiM  wrritiML  Minted  AicuB  .   9i6 
815tfLaBinMadi^ata,(figitatelaxiiiiiarU    916 


816  «  I>aafligo  Aitus,  coltafbot 
fli7  a  FoMoBom  mapbOAma 
Vn  h  Jtohtrmn,  the  honcOaU 


.  917 

.  9*7 

-  917 
.  918 

^ -  9M 

S17cSiai<tBlftsnr«Dfln,tbeoonitiiiM]e       -  918 

■  f ■iwii  ri  qf  munrieai  bUere^,  or  hekmgtH  to 
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ENCYCLOPAEDIA 


OF 


AGRICULTURE. 


THE  first  want  of  man  u  food,  and  his  first  resource  for  it  the  ground.  Whether 
herbs  or  fniits  were  resorted  to,  must  have  depended  on  their  rehitive  abundance 
in  the  eoontrf  where  man  found  himself;  but  the  latter  would  probably  bo  preferred, 
till  the  use  of  fir«  was  discovered  in  the  preparation  of  the  former.  The  first  care  and 
Uboor  of  man  would  thus  be  bestowed  on  fruit  trees,  and  hence  gardening  may  be  laid 
to  be  the  art  of  earliest  invention.  But  man  is  also  a  carnivorous  animal,  and  this  pro- 
penaty  of  las  nature  would  soon  induce  him  to  attempt  domesticating  such  beasts  of  the 
earth  as  he  found  most  useful  in  afibrding  milk,  clothing,  or  food,  or  in  performing 
labour.  Hence  the  origin  of  pasturage,  and  the  management  of  live  stock.  The  in- 
-vention  of  tallage  would  be  coml  with  the  discovery  4f  the  use  of  the  cereal  grasses,  and 
may  be  considered  as  the  last  grand  step  in  the  invention  of  husbandry,  and  the  most 
important,  as  leading  to  the  establishment  of  property  in  territorial  surface. 

In  the  eariier  stages  of  civilisation,  these  brandies  of  economy,  in  common  with 
all  the  arts  of  life,  would  be  practised  by  ev^  family  for  itself;  but  the  advantages  of 
separating  occup^ons  would  soon  present  themselves,  and  the  result  of  this  principle 
in  regard  to  rural  culture  and  management,  the  res  rusiica  of  the  Romans  and  bus* 
bandxy  of  old  English  authors,  is,  that  all  their  operations  are  now  classed  under  the 
two  designatunis  of  agriculture  and  gardening. 

AgricuUvre^  the  art  to  which  we  here  confine  ourselves,  as  compared  to  gardening, 
is  the  culture  and  management  of  certain  plants  and  animals  for  tlie  food  and  service  of 
man  ;  but,  relatively  to  the  present  improved  state  of  the  art,  it  may  be  defined,  the  cultiva- 
txon  and  management  of  territorial  surface  on  an  ext  nded  scale,  by  manual  and  animal 
labour,  for  the  production  of  objects  and  materials  used  for  the  food  and  service  of  man, 
and  tat  various  important  purposes  in  arts,  manufactures,  and  civilised  life. 

Hie  importance  of  agriculture  is  obvious,  not  only  by  its  afibrding  the  direct  supply 
of  our  greatest  wants,  but  as  the  parent  of  manufactures  and  commerce.  Without 
agriculture  there  can  be  neither  civilisation  nor  popiUation.  Hence  it  is  not  only  the 
most  nniveisal  of  arts,  but  that  which  requires  the  greatest  number  of  operators :  the 
main  body  of  tlie  population  in  every  country  is  employed  in  the  pursuit  of  agriculture ; 
and  the  most  powerful  individuals,  in  almost  all  nations,  derive  their  wealth  and  conse« 
qoence  from  their  property  in  land. 

In  the  earliest  ages  of  mankind,  before^  tillage  was  invented,  the  surface  of  the 
earth  would  be  common  to  all  the  inhabitants,  and  every  family  would  pasture  its 
ilock,  and  pitch  its  tent,  or  erect  its  hut,  where  it  thought  fit :  but  when  tillage  came 
in  use,  it  became  necessary  to  assign  to  each  family  a  portion  of  territory,  and  of  this 
portion  that  family  became  the  proprietor  and  cultivator,  and  the  consumer  of  the  product. 
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Hence  the  inrentioii  of  property  in  land,  and  progressively  of  purchased  cultivators, 
or  slaves;  of  hired  cultivators,  or  labourers;  of  conunercial  agriculturists,  or  fiwniers; 
'  and  of  the  various  Uws  and  customs  in  regard  to  the  proprietorship  and  occupation  of 
landed  property. 

llie  practice  of  agriculture,  however  rude  in  early  times  or  in  countries  still  com- 
paratively  uncivilised,  assumes  a  very  different  character  among  the  most  advanced 
nations.  Not  to  mention  the  peculiarities  of  implements,  machines,  and  domestic  ani- 
mals, and  the  different  kinds  of  culture  and  management  requisite  for  the  different 
countries  and  climates  of  the  world,  the  local  variations  requisite  even  in  Britain  are  so 
considerable,  that  an  agriculturist  whose  experience  and  observation  had  been  confined  to 
one  district,  may  be  comparatively  unfit  to  exercise  his  profession  in  another.  The  sheep 
farming  of  the  North  Highlands,  the  dairy  fSuming  of  Gloucestershire,  the  hop  culture  of 
Kent,  the  woodlands  of  Buckinghamshire,  and  the  hay  management  of  Middlesex,  have 
given  rise  to  commercial  agriculturists  of  very  distinct  varieties  from  the  conunon  com 
fiumer.  The  previous  preparation  of  land  for  culture,  by  enclosure,  drainage,  embanking, 
road-making,  &c.,  demands  considerable  science ;  and  has  given  rise  to  artist  agricul- 
turists, known  as  land-surveyors  and  land-engineen.  The  relative  changes  as  to  rent  and 
occupancy  which  take  place  between  land-owners  and  farmers,  and  the  valuation  and 
transfer  of  landed  property  among  monied  men,  have  produced  land-valuators  and  land- 
agents  ;  from  the  direction  of  extensive  estates,  and  the  management  of  small,  concerns 
and  fiuins,  have  originated  the  serving  agriculturists,  known  as  land-stewards  and  bailiflb ; 
and  the  operators  are  shepherds,  henkmen,  plougfaxnen,  carters,  spadesmen,  and  hands  of 
all  work. 

The  practice  of  agriculture,  from  having  been  chiefly  confined  to  men  of  humble 
station,  who  punnied  it  as  a  matter  of  business  or  profit,  has  of  late  years  been  engaged 
in  by  men  of  rank,  and  other  opulent  or  amateur  practitioners,  as  matter  of  taste  and 
recreation.  The  contrast  between  the  simple  and  healthy  pursuits  of  the  country,  and 
such  as  require  intense  application,  and  confine  men  chiefly  to  towns  and  dties,  gives 
them  a  peculiar  charm  to  the  industrious  and  active  dtisen,  while  the  idle  and  the  opu- 
lent find  relief  in  it  from  the  weariness  of  inaction  or  a  frivolous  waste  of  time.  Scune 
magnificent  displays  of  the  art  have  thus  been  made  by  great  landed  proprietors  on  their 
demesne  or  home  farms ;  and  very  neat  and  tasteful  specimens  of  culture,  by  retired 
citizens  and  other  possessors  of  villas,  farms,  vadfermet  onUet,  Hiese  circumstances  may 
be  said  to  have  raised  the  pursuit  of  agriculture  to  a  comparatively  dignified  state,  with 
reference  to  that  in  which  it  was  formerly  held ;  while  the  political  advantages  which  are 
enjoyed  by  all  classes  in  a  free  and  commercial  country,  have  improved  the  circum- 
stances of  agriculturists  of  every  grade,  and  tended  to  raise  them  in  the  scale  of  society. 

The  recent  discoveries  in  chemUtry  and  physiology,  have  led  to  the  most  important 
improvements  in  the  culture  of  plants,  and  the  breeding  and  rearing  of  animals ;  agri- 
culture is,  in  consequence,  no  longer  an  art  of  labour,  but  of  science ;  hence  the 
advantage  of  scientific  knowledge  to  agriculturists,  and  the  susceptibility,  in  the  art,  of 
progressive  advancement.  «« Agriculture,"  Marshall  observes,  "  is  a  subject,  which, 
viewed  in  all  its  brandies  and  to  theb  fullest  extent,  is  not  only  the  most  important  and 
the  most  diflicult  in  rural  economies,  but  in*the  circle  of  human  arts  and  science^" 

For  the  purpose  of  agricultural  improvement,  sodeties  have  been  established  in  every 
country  of  Europe,  and  in  almost  every  county  of  Britain.  Most  of  these,  as  well  as  se- 
vers! eminent  individuals,  have  stimulated  cultivators  and  breeders  to  exertion,  by  the  offer 
of  premiums,  and  other  honorary  rewards.  Professorships  of  rural  economy  have  also  been 
instituted  in  some  colleges;  and  other  independent  georgical  institutions  have  been 
established  for  public  instruction,  espedally  on  the  Continent :  to  which  we  may  add, 
the  publication  of  numerous  books  on  the  sulject  of  agriculture  and  territorial  im- 
provement. 

Such  are  the  origin,  the  extent,  the  importance,  and  the  interest  of  the  sulject  of 
agriculture ;  from  which  it  cannot  be  surpriang  that  a  varied  and  voluminous  mass 
of  knowledge  has  been  accumulated  on  the  subject,  and  is  consequently  more  or  less 
necessary  to  every  one  who  would  practise  the  art  with  success  himself,  or  understand 
when  it  is  well  practised  for  him  by  others.  To  combine  as  far  as  practicable  the  whole 
of  this  knowledge,  and  arrange  it  in  a  systematic  form,  adapted  both  for  study  and 
reference,  are  the  objects  of  the  present  work.  The  sources  from  which  we  have  selected, 
are  the  modem  British  authors  of  dedded  reputation  and  merit ;  sometimes  we  have 
recurred  to  andent  and  to  Continental  authors,  and  occasionally,  though  rarely,  to  our 
own  observation  and  experience :  observation  chiefly  in  Britain,  but  partly  also  on 
the  Continent;  and  experience  in  Scotland,  under  the  paternal  roof,  during  our  earl^ 
years,  —  during  some  years'  occupancy  of  two  extensive  farms  in  England,  —  and,  in  the 
engineering  and  surveying  departments,  during  our  practice  for  upwisrds  of  twenty  years 
as  a  landsoipe-gardener. 
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Yfhk  tfais  pnipoK  in  viev,  Agiicultuic  b  bere  oonsideried,  in 
Pact  Book 
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Among  aneiant  and  nodani  nattona 
,8.  Under  different  geographical,  phyncal,  and  political  drcuaMtancci^ 
'I.  The  studj  of  the  TMctable  kingdooi. 
S.  The  ftudj  of  the  annual  kingdoiB. 
S.  The  ftudy  of  the  mineral  kingdom  and  the  ehnotplwre. 

4.  The  ftudy  of  the  mechanical  agents  emplo]r«d  in  agricuUunL 
^.  Hie  study  of  the  operationa  of  agricultures 

1.  The  Tahiatioo,  purchase,  and  transfer  of  landed  property. 

2.  The  laying  out,  or  general  arrangement,  of  landed  property. 

3,  The  mprorement  of  culturaUe  lands. 
4k  The  management  of  landed  eetatea. . 

5.  The  selection,  hiring,  and  stoddng  of  fiumsL 

6.  The  culture  of  turn  landSL 

.7.  The  economy  of  live  stock,  and  the  dairy. 
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i,SL  AstoiUratiuei 


IV.  StalaticaUy  tai  Britain, 

A  Calendarial  Index  to  tbose  parts  of  tbe  work  which  treat  of  culture  and  manage- 
laeot,  points  out  the  operations  as  they  are  to  be  pecfonned,  in  the  order  of  time  and  of 
aeann:  and 

A  General  Index  explains  the  technical  terms  of  agriculture,  the  abbreriations  here 
made  use  oi,  and  presents  an  analysis  of  the  whole  w<A.  in  alphabetical,  as  the  Table 
of  Contenti  does  in  systematic,  order. 


PART  I. 

AGRICULTURE  CONSIDERED  AS  TO  ITS  ORIGIN,  PROGRESS,* 
AND  PRESENT  STATE  AMONG  DIFFERENT  NATIONS,  GOVERN- 
MENTS,  AND  CLIMATEa 

I-  Tie  history  ^  agricuUure  may  be  considered  chronologicany,  or  in  connection 

vith  that  of  the  da£Eef«nt  nations  who  have  successively   flourished  in   various  parts 

of  the  world;  politically,  as  influenced  by  the  different  forms  of  government  which  have 

pRviikd;  geognphically,  as  affected  by  different  climates ;  and  physically,  as  influenced 

by  ^  cfaaracters  of  the  earth's  sur&ce.     The  first  kind  of  history  is  useful,  by  displaying 

^  relative  atoatian  of  different  countries  as  to  agriculture ;  instructive,  as  enabling 

OS  to  oootnst  our  piresent  situation  with  that  of  other  nations  and  former  times ;  and 

cmioos,  as  discovering  the  route  by  idiich  agriculture  has  passed  ftoeo.  primitive  ages  and 

oooBtriestoonrown.     The  poUtical  and  geographical  histories  of  the  art,  derive  their  value 

baa,  pointing  out  cniises  fsvourable  and  unfavourable  to  improvement,  and  countries  and 

dooBtes  fimmnble  or  unfinronrable  to  particular  kinds  of  cultivation  and  management. 


BOOK  I. 

RlSTOnT    09    AGEICULTUSK  AMOKO   ANCIXNT   AKO   MODXRN   VATIOKS. 

2.  IVwfitioiui2Aisfory  traces  man  back  to  the  time  of  the  deluge.  After  that  catastrophe, 
ef  vfaidi  the  greater  port  of  the  earth's  surface  bears  eridence,  man  seems  to  have 
recofeiwl  Imnaelf  (in  our  hemisphere  at  least)  in  the  central  parts  of  Asia,  and  to  have 
Ida  sttained  to  eminence  in  arts  and  government  on  the  alluvial  plains  of  the  Nile.  - 
Egypt  cdloniaed  Greece,  Carthage,  and  some  other  places  on  the  Mediterranean  sea ; 
and  Oeos  the  Greeks  received  their  arts  from  the  Egyptians,  afterwards  the  Romans  from 
te  Greeks,  and  finally  the  rest  of  Europe  from  the  Romans.  Such  is  the  route  by 
^'lich  agriculture  is  traced  to  our  part  of  the  world :  how  it  may  have  reached  the 
csMcra  coontries  of  India  and  Qiina  is  leas  certain ;  though,  from  the  great  antiquity  of 
thdr  inhahctants  and  governments,  it  appears  highly  probable  that  arts  and  civilisation 
*ae  other  coeval  tfaete^  or,  if  not,  that  they  traveUed  to  tbe  east  much  more  jrapidly  than 
thiy  (fid  to  the  west. 
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d.  The  early  history  of  man  in  jinierica  rests  on  very  indistinct  traditions :  there  aits 
and  civilisation  do  not  seem  qf  such  antiquity  as  in  Asia ;  in  North  America  they  are 
of  very  recent  introduction ;  but  of  the  agriculture  of  either  division  of  that  continent, 
and  of  India  and  Cliina,  we  shall  attempt  little  more  than  some  sketches  of  the  modem 
history,  and  its  present  state. 

4.  The  history  of  agriculture,  among  the  nations  of  what  may  be  called  datsic  antiquity, 
is  involved  in  impenetrable  obscurity.  Very  few  facts  are  recorded  on  the  subject  pre- 
viously to  the  time  of  the  Romans.  That  enterprising  people  considerably  improved  the 
art,  and  extended  its  practice  with  their  conquests.  After  the  fall  of  their  empire,  it 
declined  throughout  Europe ;  and,  during  the  dark  ages,  was  chiefly  preserved  on  the 
estates  of  the  church.  With  tlie  general  revival  of  arts  and  letters,  which  took  place 
during  the  sixteenth  century',  agriculture  also  revived  ;  first  in  Italy,  and  then  in  France 
and  Germany ;  but  it  flourislied  most  in  Switzerland  and  Holland ;  and  finally,  in  recent 
times,  has  attained  its  highest  degree  of  perfection  in  Britain.  The  modem  agriculture 
of  America  is  copied  from  that  of  Europe ;  and  the  same  may  be  said  of  the  agriculture 
of  European  colonies  established  in  different  parts  of  the  world.  The  agriculture  of 
China,  and  the  native  agriculture  of  India,  seem  to  have  undergone  no  change  for  many 
ages.  —  Such  is  the  outline  which  we  now  proceed  to  fill  up  by  details,  and  we  shall  adopt 
the  usual  division  of  time,  into  the  ages  of  antiquity,  the  middle  ages,  and  the  modem 
times. 


Chap.  I. 


Of  the  History  of  Agriculture  in  the  Ages  of  Antiquity  ;  or  from  the  Dduge  to  the  EstabHsh- 
ment  of  the  Roman  Empire,  in  the  Century  preceding  the  vulgar  jEra* 

5.  The  world,  as  known  to  the  ancients,  consisted  of  not  more  than  half  of  Asia,  and 
of  a  small  part  of  Africa  and  Europe.  During  the  inundation  of  the  deluge,  a  rem- 
nant of  man,  and  of  other  animals,  is  related  to  have  been  saved  on  the  top  of 
the  high  mountain  of  Ararat,  near  the  Caspian  sea  (fig,  ].),  and,  when  the  waters  sub- 


sided,  to  have  descended  and  multiplied  in  the  plains  of  Assyria.  As  they  increased  in 
numbers  they  are  related  to  have  separated,  and,  after  an  unknown  length  of  time,  to 
have  formed  several  nations  and  governments.  Of  these  the  prindpal  are  those  of  the 
Assyrian  empire,  known  as  Babylonians,  Assyrians,  Medes,  and  Persians,  in  Asia ;  of  the 
Jews  and  the  Egyptians,  chiefly  in  Africa;  and  of  the  Grecians,  chiefly  in  Europe. 
Least  is  known  of  the  nations  which  composed  the  Assyrian  empire ;  of  the  Jews,  more 
is  known  of  their  gardening  and  domestic  economy,  than  of  their  field  culture ;  the 
Egyptians  may  be  considered  the  parent  nation  of  arts  and  civilisation,  and  are  supposed 
to  have  excelled  in  agriculture ;  and  something  is  known  of  that  art  among  the  Greeks. 

6.  The  authors  whose  writings  relate  to  the  period  under  consideration  are  few,  and  the 
relations  of  some  of  them  very  contradictory.  TTie  earliest  is  Moses,  who  flourished 
B.  C.  1600;  Herodotus  and  Diodorus  Siculus,  who  wrote  more  particularly  on  the 
history  and  geography  of  Egypt,  lived,  the  former  in  the  fifth,  and  the  latter  in  the  sixth, 
century  B.  C. ;  and  Hesiod,  the  ancient  Grreek  writer  on  husbandry,  in  the  tenth  century 
preceding  our  sera. 

7.  Estimating  the  inUue  of  the  writers  of  antiquity  on  these  principles,  they  maybe  con- 
sidered as  reaching  back  to  a  period  1 600  years  before  our  wra,  or  nearly  S500  years 
from  the  present  time  ;  and  it  is  truly  remarkable,  that,  in  the  Eastern  countries,  the  state 
of  agriculture  and  other  arts,  and  even  of  machinery,  a(  that  period,  does  not  appear  to 
have  been  materially  different  from  what  it  is  in  the  same  countries  at  the  present  day. 
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Pwyert5  in  land  was  recognised,  the  aione  grains  cultiTated,  and  the  same  domestic 
aniinals  reared  or  employed :  taome  led  a  wandering  life  and  dwelt  in  tents  like  the 
Arabs ;  and  others  dwelt  in  towns  or  cities,  and  pursued  agriculture  and  commerce  like 
tbe  fixed  nations.  It  is  reasonable  indeed,  and  consistent  with  received  opinions,  that  thii 
should  be  the  case  ;  for,  admitting  the  human  race  to  have  been  nearly  exterminated  at  the 
deluge,  those  who  survived  that  catastrophe  would  possess  the  more  useful  arts  and 
freoeral  habits  of  life,  of  the  antediluvian  world.  Noah,  accordingly,  is  styled  a  husband- 
man, and  is  said  to  have  cultivated  the  vine  and  to  have  made  wine.  In  little  more  than 
tliree  centuries  afterwazds,  Abraham  is  stated  to  have  had  extensive  flocks  and  herds  slaves 
of  both  sexes,  silver  and  gold,  and  to  have  ptuvhased  a  family  sepulchre  with  a  portion  of 
territory  around  it.  Isaac  his  son,  during  his  residence  in  Palestine,  is  said  to  have  sown 
and  reaped  a  hundred  fold.  Com  seems  to  have  been  grown  in  almndance  in  E;;ypt ; 
for  Abraham,  and  afterwards  Jacob,  had  recourse  to  that  country  during  time«  of  famine. 
Irrigation  was  also  extensively  practised  there,  for  it  is  said  ((/en.,  xiii.  10.)  that  the  plain 
of  Jordan  was  watered  everywhere,  even  as  the  garden  of  the  Lord,  like  the  land  of  K<;\  pt. 
Such  is  the  amount  of  agricultural  information  contained  in  the  writings  of  Moses,  from 
whidi  the  general  conclusion  is,  that  agriculture,  in  the  East,  has  been  practi.sed  in  all  or 
most  of  its  branches  from  time  immemorial.  Hie  traditions  of  other  countries,  however, 
as  recorded  by  various  writers,  ascribe  its  invention  to  certain  fabulous  personages ;  as 
the  Egyptians  to  Osiris ;  the  Greeks  to  Ceres  and  Triptolemus ;  the  Latins  to  Janus ;  and 
the  Qdnese  to  Chin-hong,  successor  of  Fo-hi. 

Sect.  I.      Of  tlie  Agriculture  of  Egypt. 

8.  The  origin  of  agriculture  has  been  sought  by  modem  philosophers  in  natural  cir- 
comstances.  Man  in  his  rudest  state,  they  consider,  would  first  live  on  fruits  or  roots, 
afterarards  by  hunting  or  fishing,  next  by  Uie  pasturage  of  animals,  and  lastly,  to  all  of 
these  be  would  add  the  rai»ng  of  com.  Tillage,  or  the  culture  of  the  soil  tor  thb  pur- 
po%,  is  supposed  to  have  been  first  practised  in  imitation  of  the  effects  produced  by  tiie 
sand  and  mud  left  by  the  inundations  of  rivers.  These  take  place  more  or  less  in  every 
country,  and  their  effects  on  the  herbage  which  spontaneously  springs  up  among  the 
depoeafeed  sand  and  mud  must  at  a  very  early  period  have  excited  the  attention  of  the  coun- 
tryman. This  hypothesis  seems  supported  by  the  traditions  and  niUural  circumstances 
of  Egypt,  a  country  overflowed  by  a  river,  civilised  from  time  immemorial,  and  so 
abundant  in  com  as  to  be  called  the  graruuy  of  the  adjoining  states.  Sir  Isaac  Newton 
and  SdUingfleet,  accordingly,  conadered  that  com  was  first  cultivated  on  the  banks  of  the 
Nile.  Sr  Isaac  fixes  on  Lower  Egypt ;  but,  as  Herodotus  and  other  ancient  Greek 
vriten  aisert  that  that  country  was  once  a  marsh,  and  as  Major  Rennel  in  his  work  on 
tbe  geography  of  Herodotus  is  of  the  same  opinion,  Stillingfleet  ( fVorks,  vol.  ii.  524. ) 
ctHKideni  it  more  probable  that  the  cultivation  of  land  was  invented  in  Upper  Egypt,  and 
proceeded  downwards  according  to  the  course  of  the  Nile. 

9.  The  sihuttion  and  natund  phenomena  of  Upper  Egypt,  Stillingfleet  considers, 
rendered  it  fitter  for  the  invention  of  cultivation  than  the  low  country ;  "  for,  while 
lower  Egypt  was  a  marsh,  formed  by  the  depositions  of  the  Nile,  the  principal  part  of 
Upper  Egypt  was  a  valley  a  few  leagues  broad,  bounded  by  mountains,  and  on  both  sides 
dedliiing  to  the  river.  Hence  it  was  overflowed  only  for  a  certain  time  and  season  ;  the 
^^aters  rafndly  declined,  and  the  ground,  enriched  by  the  mud,  was  Foon  dry,  and  in  a 
^ste  fit  to  receive  seed.  The  process  of  cultivation  in  tliis  country  was  also  most  obvious 
and  natural ;  for  tfie  ground  being  every  year  covered  with  mud  brought  by  the  Nile, 
ami  plants  ^>ringing  up  spontaneously  afWr  its  recess,  must  have  given  tiie  hint,  that 
n«hfaig  more  was  necessary  than  to  scatter  the  seeds,  and  they  would  vegetate.  Secondly, 
^  gnmnd  was  prepared  by  nature  for  receiving  the  seed,  and  required  only  stirring 
sufficient  to  o^er  it.  From  this  phenomenon  the  surrounding  nations  learned  two 
tbings :  fi^t,  that  the  ground  before  sowing  should  be  prepared,  and  cleared  from  plants ; 
■nd  secondly,  that  the  mixture  of  rich  mould  and  sand  would  produce  fertility.  What 
15  bere  stated  may  i^pear  without  foundation  as  to  Upper  Egypt ;  because  at  present,  in 
the  vidnity  of  Thebes,  water  is  raised  by  art.  But  this  objection  is  obviated  by  the 
tc^mony  of  Dr.  Pococke,  who  is  of  opinion  that  formerly  Upper  Egypt  was  overflowed, 
m  the  same  manner  as  Lower  Egypt  was  afterwards,  and  is  to  ^ 
*n  day.'    {Stillifigfleet*$  L^e  and  Workty  ii.  524.)  | 

MX    The  invention  of  agricultural  implements  must  havei 
kc«i  coeral  with  the  invention  of  aration ;  and,  accordingly,  I 
*^  are  supposed  to  have  originated  in  Egypt.     Antiquarians  I 
*J«  a^eed,  that  the  primeval  implement  used  in  cultivating 
the  soil,  must  have  been  of  the   pick  kind.    (Jig,  2.)      A 
^'^^  of  the  greatest  antjquity,    dug   up  at  Syracuse,   con- 
^■oied  an  impression  of  such  an  instrument  {Encyc.  of  Gard.,  fig.  77.) :  and  its  pro- 
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grass  till  it  became  a  plough  has  been  recognised  in  a  cameo,  published  by  Menestrier,  on 
which  a  pick-like  plough  is 
drawn  by  two  serpents  (Jig, 
S.  a) :  it  may  be  also  seen  on 
a  medal  from  the  village  of 
Enna,  in  Sicily,  published  by 
Combe  (6)  ;  in  a  figure  given 
by  Spon,  as  found  on  an  an- 
tique tomb  (c)  i  in  an  EtiHis- 
can  plough,  copied  from  a 
fragment  in  the  Roman  col- 
lege at  Rome,  by  Lasteyrie 
((^;  and  as  we  still  see  in 
the  instrument  depicted  by 
Niebuhr,  as  used  for  plough- 
ing inEg3rpt  and  Arabia  at  the 
present  day  {e).  What  seems 
to  confirm  meae  conjectures 

is,  that  the  image  of  Osiris  A 

is  sculptured  with  a  similar  ^  \\ 

plough  in  each  hand  (j^.  4.        jj^h        .  ^JL  « \\ 

c6cd),andwithaharrow(e)     ^  \         <^   ^^^^^^iK^'''^'''^"'"^^^ 
suspended    by  a  cord  (/)     \^  ^,.-—         "*  jj  '  -^       '     ' 

over  the  left  shoulder.    Tnis 
plough  there  can  be  little 

doubt  was  used  in  war  as  well  -  .  »       «      i.      i.» 

as  in  agriculture,  and  seems  to  have  been  of  that  kind  with  viiuch  the  IsraeHtes  fought 
against  their  enemies  the  Philistines  (1  Sam,,  xiii.  19.  23.)  :  it  is  thought,  by  some,  to  be 

the  archetype  of  tlie  letter  alpha  (the  hieralpha  of 
Kircher) ;  and,  by  others,  the  sounds  necessary  to 
conduct  the  processes  of  culture  are  thought  to  have 
founded  the  origin  of  Unguage.  Thus  it  is  that  agri- 
culture is  considered  by  some  antiquarians,  as  not  only 
the  parent  of  all  other  arts,  but  also  of  language  and 
literature. 

11.  Whether  the  culture  of  com  were  nwerUed  tn 
Egypt  or  not,  all  testimonies  concur  that  cultivation 
was  carried  to  a  higher  degree  of  periection  there 
than  in  any  other  country  of  antiquity.  The  canals 
and  banks  which  still  remain  in  Lower  Egypt,  and 
especially  in  the  Delta,  are  evidences  of  the  ex- 
tent to  which  embanking,  irrigation,  and  drainage 
have  been  carried.  These  worits  are  said  to  have  been  greaUy  increasai  by  Sesostns, 
in  the  17th  or  18th  century  B.  C.  Many  of  the  canals  and  drains  have  been 
long  obUteiated ;  but  there  are  still  reckoned  eighty  canals,  like  nver^  aU  exwvated  Dy 
manual  labour,  several  of  which  are  twenty,  thirty,  and  forty  leagues  m  length,  lliese 
receive  the  inundations  of  the  Nile,  and  drcubite  the  waters  through  the  country,  which 
before  was  whoUy  overflown  by  them.  The  larpe  hikes  of  Moeris,  Rehire,  and  MareoOs, 
formed  vast  reservoirs  for  containing  the  superfluous  waters,  from  which  they  were  con- 
ducted by  the  canals  over  the  adjacent  plains.  Upon  the  elevated  ridges,  and  even  on 
the  sides  of  the  hills  which  form  the  boundary  to  the  flat  alluvial  grounds,  Uie  water  wis 
raised  by  wheels  turned  by  oxen ;  and  by  a  succession  of  wheels,  and  gradations  of 
aqueducts,  it  is  said,  some  hills,  and  even  moun- 
tains, were  watered  to  their  summits.  All  the 
towns  at  some  distance  from  the  Nile  were  sur- 
rounded with  reservoirs  for  the  supply  of  the 
inhabitants,  and  for  watering  the  gardens.  For  i 
this  last  purpose  the  water  was  raised  in  a  very 
simple  manner,  by  a  man  walking  on  a  plank  with 
raised  edges,  or  on  a  bamboo  or  other  tube, . 
which,  it  is  observed  in  Calmet*s  Bible,  is  . 
the  machine  alluded  to  by  Moses,  when  he 
speaks   of  sowing    the   seeid  and   watering  it 

« vrith  the  foot."    (2>«rf.,  xi.   10.)     They  also  ,       u-  u    ri,    ♦!,«  «A«u 

raised  water  by  swinging  it  up  in  baskets  (Jig,  5,);  a  mode  which,  like  we  oftOT, 
remains  in  use  at  the  presentday.  Tlie  water  is  lifted  in  a  basket  l^^d  with  leaffiw. 
«  Two  men,  holding  the  basket  between  them,  by  a  cord  in  each  end  fastened  to  the  eagc 
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of  it,  lover  it  into  the  MQe,  and  then  fwing  it  between  tfaeoi,  till  it  aoquixce  a  vdocitj . 
soffideDt  to  ouble  them  to  throw  the  water  orer  a  bank  into  a  canaL  Tbey  work  stark 
naked,  or,  if  in  suminer,  only  with  a  sli^  blue  cotton  shirt  or  belt.'*  (Qarke'*  TnaeU,) 
12L  Of  that  iavmenMc  embankmentSf  some  of  which  served  to  keep  in  the  river,  and 
others  to  oppose  the  torrents  of  sand  which  occasionally  were  blown  fiton  the  Great  Desert, 
and  which  threatened  to  cover  the  country  as  effectually  aa  the  waters  of  the  Nile,  the 
noDs  still  remain.  Bat,  in  spite  of  these  remains,  the  sand  b  acciimiilating,  and  the 
limits  of  cultivated  Egypt  have  been  annually  decreasing  for  the  last  ISOO  years ;  the 
bsrbsrous  nations,  to  which  the  banks  of  the  Nile  have  been  subject  during  this  period, 
bsring  paid  no  attention  to  cultivation,  or  to  the  preservation  of  these  noble  works  of 
SDtiqiuty. 

13.  Lamtkd  property,  in  ancient  Egypt,  it  would  appear,  was  the  absolute  right  of  the 
ownen,  till  by  the  procurement  of  Joseph,  in  the  eighteenth  century  B.C.,  the  paramount 
or  sUodial  property  of  the  whole  was  transferred  to  the  government.  The  king,  however, 
made  no  odier  use  of  that  right,  than  to  place  the  former  occupiers  in  the  situation  of 
tenants  m  a^Mte ;  bound  to  pay  a  rent  or  land-tax  of  one  fifth  of  the  produce.  Hiis, 
Moses  fays,  continued  to  be  the  law  of  Egypt  dovm  to  his  time;  and  the  same  thing  is 
coofinned  by  the  testimony  of  Herodotus  and  Strsbo. 

\^  TkemU  €f  Egypt  is  compared  by  Pliny  to  that  of  the  Leontines,  formcriy  regarded 
as  tile  most  fertile  in  Sicily.  There,  be  says,  com  yields  a  hundred  for  one ;  but  Cicero^ 
as  Gouguet  observes,  has  proved  this  to  be  an  exaggeration,  and  that  the  ordinary  increase 
in  that  part  of  Sicily  is  eight  for  one.  Granger  {Bdat,  du  Voy.fedt.  en  Egypte,  17Sa), 
who  psid  much  attention  to  this  subject,  says  that  the  lands  nearest  to  the  Nile,  which 
during  the  inundation  were  covered  with  water  forty  days,  did  not,  in  the  most  favourable 
aeasoos,  yield  more  than  ten  for  one ;  and  that  those  lands  which  the  water  covered  only 
five  days,  sehlom  gave  more  than  four  for  one.  This,  however,  is  probably  owing  to 
tbor  present  ikeglected  state. 

15,  Cf  the  animal  or  vegeiabie  products  of  Egyptian  agriculture  very  little  is  known. 
The  ox  seems  to  have  been  the  duef  animal  of  ubour  from  the  earliest  period ;  and  rice 
at  all  times  the  principal  grain  in  cultivation.  By  a  painting  ^_^  g 
disooivcred  in  the  ancient  Elethia  (Jig,  6.),  it  would  appear  that 
the  operation  of  reaping  was  performed  much  in  the  same  way 
as  at  present,  the  ears  being  cropped  by  a  hook,  and  the  prin- 
dpsl  part  of  the  straw  IcA  as  stubble.  Herodotus  mentions 
dai,  in  fab  time,  wheat  was  not  cultivated,  and  that  the  bread 
made  finom  it  was  despised,  and  reckoned  not  fit  to  be  eaten  ; 
beans  were  also  held  in  abhorrence  by  the  andent  inhabitants : 
bat  it  b  highly  probable,  that  in  latter  times,  when  they  began 
to  have  commerce  with  other  nations,  they  laid  aside  these  and 
odicr  prejudices,  and  cultivated  what  they  found  best  suited  to 
the  foreign  market. 

16.  Agriculture  was,  no  doybt,  ike  chief  occupation  of  the  Egyptians :  and  thougli  tbey 
are  said  to  have  held  the  profession  of  shepherd  in  abhorrence,  yet  it  appears  that  Pharaoh 
not  ooly  had  considerable  flocks  and  h^ds  in  hb  own  possession,  but  was  desirous  of 
JB^ndndiig  any  improvement  which  might  be  made  in  their  management ;  for  when  Jacob, 
m  answer  to  Yas  questions,  told  him  that  he  and  his  family  had  been  brought  up  to  the 
care  of  live  stock  from  their  youth,  he  expressed  a  wish  to  Joseph  to  have  a.  Jewish 
bailiff  far  the  superintendence  oS  fab  grazing  fiurm  :  «  If  thou  knowest  any  men  of  activity 
among dxm,  then  make  them  rulers  over  my  cattle.**    {Geru,  xlvii.  6.) 

SicT.  II.     Cfihe  Agriculture  of  the  Jews,  and  other  Nations  of  Antiquity, 
^J-  Of  the  agricuUttre  of  the  nations  contemporary  unth  the  Egyptiam  and  Greehnotl^ 
is  distincdy  known ;  but,  assuming  it  as  most  probable  tha#  agriculture  was  first  brought 
mto  Dodce  in  Egypt,  it  may  be  concluded  that  most  other  countries,  as  well  as  Gretee, 
*ou]d  b^n  by  imitating  die  practices  of  that  country. 

18.  Oit  tAe  agriculture  of  the  Jews,  we  find  there  are  various  incidental  remarks  in  the 
books  of  ^  Old  Testament.  On  the  conquest  of  Canaan,  it  appears  that  the  different 
tribes  fasd  their  territory  assigned  them  by  lot ;  that  it  was  equally  divided  among  the 
beads  of  families,  and  by  them  and  their  posterity  held  by  absolute  right  and  impartial 
3>Kceadon.  Thus  every  family  had  originally  the  same  extent  of  territory ;  but,  as  it 
became  customary  afterwards  to  borrow  money  on  its  security,  and  as  some  families 
beeaaie  indolent  and  were  obliged  to  sell,  and  others  extinct  by  death  widiout  issue, 
linded  estates  soon  varied  in  point  of  extent.  In  the  time  of  Nehemiah  a  famine 
iKonred,  on  which  account  many  had  **  mortgaged  their  lands,  their  vineyards,  and 
bouses,  that  they  might  buy  com  for  their  sons  and  daughters ;  and  to  enable  them  to 
P>y  the  king's  tribute.'*  (Nehem.,  ▼.  2.)  Some^were  unable  to  redeem  their  lands  other- 
vile  diao  1^  selling  their  childnsn  as  slaves,  ana  thereby  "  bringing  the  sons  and  daugh' 
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ters  of  God  into  bondage."  Boax  came  into  three  estates  by  inheritance^  and  also  a 
wife,  after  mucli  curious  ceremony.  (Ruth,  iv.  8 — 12.)  Large  estates,  however,  were 
not  approved  of.  Isaiah  pronounces  a  curse  on  those  **  that  join  house  to  house,  that 
lay  field  to  field,  till  there  be  no  place,  that  they  may  be  placed  alone  in  tlie  midsL" 
While  some  portions  of  land  near  the  towns  were  enclosed,  the  greater  part  was  in 
common,  or  in  alternate  proprietorship  and  occupation,  as  in  our  common  fields.  This 
appears  both  from  the  laws  and  regulations  laid  down  by  Moses  as  to  herds  and  flacks; 
and  from  the  beautiful  rural  story  of  Ruth,  who,  to  procure  sustenance  for  herself  and 
her  widowed  mother-in-law  Naomi,  "  came  and  gleaned  in  the  field  afWr  the  reapers, 
and  her  hap  was  to  light  on  a  jwH  of  the  field  [that  is,  of  the  common  field]  belonging 
unto  Boaz."  {Ruth,  ii*  3.) 

1 9.  It  would  appear  thai  every  jmtprietor  cultivated  his  own  lands,  however  eztensiTe ; 
and  that  agriculture  was  held  in  high  esteem  even  by  their  princes.  Tlie  crown^lands 
in  King  David's  time,  were  managed  by  seven  officers :  one  was  over  the  storehouses, 
one  over  the  work  of  the  field  and  tillage  of  the  ground,  one  over  the  vineyards  and  wine- 
cellars,  one  over  the  olive  and  oil-stores  and  sycamore  (jFicus  iSyc6morus  Ztnn.)  plant- 
ations, one  over  the  herds,  one  over  the  camels  and  asses,  and  one  over  the  flocks. 
(1  Chrotu,  xxvii.  25  •)  King  Uzziah  "built  towers  in  the  desert,  and  digged  many  wells ; 
for  he  had  much  cattle  both  in  the  low  country  and  in  the  plains ;  husbandmen  also  and 
vine-dressers  in  the  mountains,  and  in  Carmel,  for  he  loved  husbandry.**  (2  Chron*,  xxvi. 
10.)  Even  private  individuals  cultivated  to  a  great  extent,  and  attended  to  the  practical 
part  of  the  business  themselves.  Elijah  found  Elisha  in  the  field,  with  twelve  yoke  of 
oxen  before  him,  and  himself  with  the  twelfth.  Job  had  five  hundred  yoke  of  oxen,  and 
five  hundred  she-asses,  seven  thousand  sheep,  and  three  thousand  camels.  Both  asses 
and  oxen  were  used  in  ploughing ;  for  Moses  forbade  the  Jews  to  yoke  an  a&s  with  an 
ox,  their  step  or  progress  being  different,  and  of  course  their  labours  unequal. 

20.  Among  the  o])erations  of  agriculture  are  mentioned  watering  by  machinery,  plough- 
ing, digging,  reaping,  threshing,  &c.  **  Doth  the  ploughman  plougbe  all  day  to  sow  ? 
doth  he  open  and  break  the  clods  of  bis  ground  ?  When  he  hath  made  plain  the  face 
thereof,  doth  he  not  cast  abroad  the  fitches,  and  scatter  the  cummin  [Cuminum  Cyvalmim 
Linn."],  and  cast  in  the  principal  wheat,  and  the  appointed  barley,  and  the  tye,-  in  their 
place?"  (/5aia/i,  xxviii.  24,25.)  The  plough  was  probably  a  clumsy  instvusent,  re» 
quiring  the  most  vigilant  attention  from  the  ploughman  ;  for  Luke  (ch.  ix.  62.)  uses  the 
figure  of  a  man  at  the  plough  looking  back,  as  one  of  utter  worthlessness.  Covered  thresh- 
ing-floors were  in  use ;  and,  as  appears  from  the  case  of  Boaz  and  Ruth,  it  was  no 
uncommon  thing  to  deep  in  them  during  tlie  harvest.  Com  was  threshed  in  different  ways. 
**  The  fitdies,**  says  Isaiah,  **  are  not  threshed  with  a  threshing  instrument,  neither  is  a 
cart-wheel  turned  about  upon  the  cummin  ;  but  the  fitches  at«  beaten  out  with  a  staff*, 
and  the  cununin  with  a  rod  [flail].  Bread  com  is  bruised,  because  he  will  not  ever  be 
threshing  it,  nor  break  it  with  the  wheel  of  his  cart,  nor  bruise  it  with  his  hone- 
men.*'  (Ch.  xxviii.  27,  28.)  The  bread  corn  here  mentioned  was  probably  tlie  fir  of 
the  Romans  (maize^  Zca  Mays  L.),  which  was  conmionly  separated  by  hand-nulls,  or 
band-picking,  or  beating,  as  is  still  the  case  in  Italy  and  other  countries  where  this 
com  is  grown.  Com  was  "  winnowed  with  the  shovel  and  with  the  fim.**  {Id.,  xxx.  24.) 
Sieves  were  also  in  use,  for  Amos  says,  "  I  will  sift  the  hoiuie  of  Israel,  as  com  is  sifted 
in  a  sieve'*  (Ch.  ix.  9.);  and  Christ  is  re- 
presented by  St.  Luke  as  saying,  **  Simon, 
Simon,  Satan  hath  desired  to  have  you,  that 
he  may  sift  you  as  wheat.**  Isaiah  men- 
tions (vii.  25.)  the  **  digang  of'  hills  with  the 
mattock  .•"  to  which  implement  the  original  ^ 
pick  {fig.  2.)  would  gradually  arrive,  first, 
by  having  tlie  head  put  on  at  right  angles, 
and  pointed  (fig.  7.  a) ;  next,  by  having  it 
flattened,  sharpened,  and  shod  with  iron  (6  c) ;  (J 

and  lastly,  by  forming  the  head  entirely  of 

metal,  and  forked  {d),  such  probably  as  we  see  it  in  use  in  Judea,  and  the  land  of  Canaan, 
at  the  present  day. 

2 1 .  Vineifords  were  planted  on  rising  grounds,  fenced  round,  the  soil  well  prepared,  and 
a  vintage-house  and  watch-tower  biult  in  a  central  situation  {Isaiah,  v.  2.),  as  is  still 
done  in  European  Turkey  and  Italy.  Moses  gives  directions  to  the  Jews  for  culti- 
vating the  vine  and  other  fruit  trees ;  the  three  first  years  after  planting,  the  fruit  is  not 
to  be  eaten ;  tlie  fourth  it  is  to  be  given  to  the  Lord ;  and  it  is  not  till  the  fifth  year 
that  they  are  "  to  eat  of  the  fruit  thereof.*'  {Levit.,  xix.  25.)  ITie  intention  of  these 
precepts  was,  to  prevent  the  trees  from  being  exhausted  by  bearing,  before  they  bad 
acquired  suflScient  strength  and  establishment  in  the  soiL 

22.  Of  other  agricultural  alterations  and  customs,  it  may  be  observed  with  Dr.  Brown, 
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[Antiq.  vf  the  JKmxs,  roL  ii.  pwtzfi.  sect.  5,  6.)  that  they  differed  verj  little  from  the 
exodng  prKtices  in  tiie  same  countries,  as  described  by  modem  trayellers. 

23.  The  asTimltural  produce  of  the  Jews  was  the  same  as  among  the  £g>'ptians  ;  com, 
viae,  oiU  fruits,  milk,  honey,  sheep,  and  cattle,  but  not  sv^-ine.  llie  cainel  then,  as  now, 
m&tfae  beast  of  burden  and  long  journeys  (Jig.  8.) ;  and  the  horae,  the  animal  of  war  and 


Inrury.  The  fruit  of  the  sycamore-fig  was  abundant,  and  in  general  use ;  and  grapes 
attained  an  astonishing  size,  both  of  berry  and  bunch ;  the  melon  and  gourd  tribes  were 
common.  The  returns  of  com  were  in  general  good ;  but  as  neither  public  stores,  nor 
am  mooopoliseis,  seem  to  have  existed,  dearths,  and  their  attendant  miseries,  happened 
occaaonally.  A  number  of  these  are  mentioned  in  Scripture,  and  tome  of  extraordinary 
8e*erity» 

SicT.  III.      Of  the  Agriculture  of  tlte  Greeks. 

S4.  J%e  Aboriginal  Greeks^  or  Peiasgi,  were  dTilised  by  colonies  from  Egypt,  and 
received  firom  tfa^  country  their  agriculture,  in  common  with  other  arts  and  customs. 
Some  of  the  ancient  Greeks  pretend  that  the  culture  of  com  was  taught  them  by 
Ceres ;  but  Herodotus,  and  most  of  the  ancients,  concur  in  considering  this  divinity  as 
the  same  with  the  Egypttian  Isis.  There  is  no  particular  evidence  that  the  Greeks  were 
much  adadied  to,  or  greatly  improved,  agriculture  ;  though  Homer  gives  us  a  picture  of 
oki  King  Laertes,  divested  of  wealth,  power,  and  grandeur,  and  living  happy  on  a  little 
Hum,  the  fields  of  which  were  well  cultivated.  (Odyssey,  lib.  zxiv.)  On  another  occa. 
aoQ,  he  represents  a  king  standing  amongst  the  reapers,  and  giving  them  directions  by 
painting  with  his  sceptre.  (Ibid,,  v.  550.)  Xenophon  highly  commends  the  art;  but 
the  pracdcal  instances  he  refers  to,  as  examples,  are  of  Persian  kings. 

25.  What  tee  know  of  the  agriculture  of  Greece  is  chiefly  derived  from  the  poem  of 
Heaod,  entitled  Works  and  Days.  Some  incidental  remarks  on  the  subject  may  be 
found  in  the  writings  of  Herojotus,  Xenophon,  Theophrastus,  and  others.  Varro,  a 
Roman,  writing  in  the  century  preceding  the  commencement  of  our  aera,  informs  us, 
that  there  were  more  than  fii^  authors,  who  might  at  that  time  be  consulted  on  the 
sobiect  of  agriculture,  all  of  whom  were  ancient  Greeks,  except  Mago  the  Cartliaginian. 
Among  them  he  includes  Democritus,  Xenophon,  Aristotle,  Theophrastus,  and  Ilesiod. 
T^  vorks  of  the  other  writers  he  enumerates  have  been  lost ;  and  indeed  all  that  remain 
of  Democritus  are  only  a  few  extracts  preserved  in  the  Geoponika,  an  agricultural  treatise 
pablished  at  Constantinople  by  the  Greeks  of  the  fourth  or  fiflh  centuries  of  our  a^ra. 
XeDopbnn,  Aristotle,  Homer,  and  others,  touch  on  our  subject  but  very  slightly. 
Xeoopfaou,  after  his  banishment  to  Scillus,  is  said  to  have  spent  his  time  in  literary  pur- 
saitii,  sod  in  improving  and  decorating  his  estate ;  he  wrote  a  treatise  expressly  on  rural 
>Bd  domestic  afiairs,  the  third  book  of  which  is  devoted  to  agriculture,  entitled  (Econo- 
^"h  in  the  form  of  a  dialogue,  and  he  is  even  said  to  have  given  lessons  on  the  subject. 
Of  his  treatise,  Harte  (Essays,  p.  SOI.)  says,  **  Intake  it  to  be  one  of  the  plainest  and 
nost  icnable  performances  amongst  the  writings  of  the  ancients."  Theophrastus,  a 
disciple  of  Aristotle^  wrote  on  natural  history,  and  his  history  of  plants  possesses  an 
•stonisWng  degree  of  merit,  for  the  age  in  whidi  it  was  written.  He  is  justly  considered 
the  fiither  of  botany,  and  his  work  contains  some  curious  observations  on  soils  and 
iBsmires,  and  on  various  parts  of  agriculture  and  gardening. 

26.  But  the  writings  of  Hedod  are  the  chief  resource  for  details  as  to  Grecian  agri- 
odture.  This  author  flourislied  in  the  tenth  century  B.  C,  and  was  therefore  contem- 
poray  with  Homer.  He  lived  at  Askra,  a  village  at  the  foot  of  Mount  Helicon,  in 
BcEoda.  Thoe  he  kept  a  flock,  and  cultivated  a  soil  which  he  describes  as  "  bad  in 
^^inter,  bard  in  sunmier,  and  never  good,**  probably  a  stiflT  clay.  As  a  poet  who  had 
written  OQ  various  subjects,  Hesiod  was  held  in  great  veneration ;  and  Aristotle  states, 
that  when  the  Thesprotians  destroyed  the  rillage  of  Askra,  and  the  Orchomenians  re- 
caved  the  fogitivea  who  escaped,  the  oracle  ordered  them  to  send  for  the  remains  of  the 
poet  who  had  given  celebrity  to  the  place. 

27.  Tfe  Works,  which  constitute  the  first  parts  of  his  Poem,  are  not  merely 
«tnls  of  agricultural  labours,  but  comprise  directions  for  the  whole  business  of  family 
epooomy  in  the  country.  TTie  poem  sets  out  by  describing  tlie  state  of  the  world,  past 
«nd  present,  for  the  purpose  of  exemplifying  the  condition  of  human  nature.  Tliis  con- 
<iition  entails  on  man  the  necessity  of  exertion  to  preserve  the  goods  of  life,  and  leaves 
*■»  DO  altematiTe  but  honest  industry  or  ui^nst  violence ;  of  which  the  good  and  evil 
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coDflequencea  are  Kspectively  illiistnted.  Diaaension  and  emuladon  are  represented  as 
two  principles  actively  at  work ;  much  is  said  of  tiie  corruption  of  judges,  and  the  evils 
4)f  litigatien ;  contentment  is  apostrophised  as  the  true  secret  of  happiness ;  virtue  and 
indttslry  strongly  recommended.  The  poet  now  proceeds  to  describe  the  prognostics  of 
the  seasons  of  agricultural  labour,  and  gives  directions  for  providing  a  house,  mfe,  sUvesy 
and  two  steers ;  how  and  when  to  cut  down  timber ;  to  construct  carts  and  ploughs,  and 
make  clothes  and  shoes ;  when  to  sow,  reap,  dress  die  vine,  and  make  wine.  He  then 
treats  of  navigation,  and  gives  cautions  against  risking  every  thing  in  one  voyage :  he 
describes  the  fit  seasons  for  the  cnasring  trade,  and  advises,  takmg  great  care  of  the 
vessel  at  such  time  as  she  is  not  in  use,  and  hanging  up  the  rudder  and  other  tackle  in 
the  smoke  of  the  chimney.  He  concludes  the  Works  with  some  desultory  precepts  of 
religion,  personal  propriety,  and  decorum ;  and  ei^joins  some  curious  superstitious  ob- 
servances relative  to  fimiily  matten.  The  Days  contain  a  division  of  the  lunar  month 
into  holy,  auspicious,  and  inauspicious,  mixed  and  intermediary  days,  the  latter  being 
such  as  are  entitled  to  no  particular  observance. 

28.  Property  in  land,  among  the  Greeks,  seems  to  have  been  absolute  in  the  owner,  or 
what  we  would  term  freehold.  Tlie  manner  of  inheritance  seems  to  have  been  that  of 
gavelkind ;  the  sons  dividing  the  patrimony  in  equal  portions.  One  of  Solon*s  laws 
forbade  that  men  should  purchase  as  much  land  aa  they  desired.  An  estate  containing 
water,  either  in  springs  or  otherwise,  was  highly  valued,  especially  in  Attica :  and  there 
a  Uw  existed  relating  to  the  depth  of  wells ;  the  distance  they  were  to  be  dug  from  other 
men's  grounds ;  what  was  to  be  done  when  no  water  was  found ;  and  othar  matters  to 
prevent  contentions  as  to  water.  Lands  were  enclosed,  probably  with  a  ring-fence,  or 
boundary-mark ;  or,  most  likely,  the  enclosed  lands  were  such  as  surrounded  the  yil. 
lages,  and  were  in  constant  cultivation ;  the  great  breadth  of  country  being,  it  may  be 
presumed,  in  common  pasture.  Solon  decrees,  that  **  he  who  digs  a  ditch,  or  makes  a 
trench,  ni^  another's  Uuad,  shall  leave  so  mudi  distance  from  his  neighbour,  as  the  ditch 
or  trench  is  deep.  If  any  one  makes  a  hedge  near  his  neighbour's  ground,  let  him  not 
pass  his  neif^ibour's  landmark :  if  he  builds  a  wall,  he  is  to  leave  one  foot  between  hini 
and  Ids  nei^bour ;  if  a  house,  two  feet.  A  man  budding  a  house  in  his  field,  must  place 
it  a  bowshot  from  his  neighbour's.*'  (Potter's  Antiq,) 

29.  The  surface  of  Greece  was,  and  is,  im^^lar  and  hiUy,  with  ridi  vales,  and  some 
rocky  places  and  mountains :  the  soil  is  various ;  clayey  in  some  places,  but  most  gene- 
rally light  and  sandy,  on  a  calcareous  subsoil. 

50.  The  operatiens  of  culture,  as  appears  by  Hesiod,  required  to  be  adapted  to  the 
season  :  summer  fallows  were  in  use,  and  the  ground  receivei  three  plougfaings,  one  in 
autunm,  anottier  in  spring,  and  a  third  immediately  before  sowing  the  seed.  Manures 
were  applied :  in  Homer,  an  old  king  b  found  manuring  his  fields  with  his  own  hands  ; 
and  the  invention  of  manures  is  aacnbed  by  Pliny  to  the  Grecian  king  Augeas.  The- 
ophraatus  enumerates  six  diffiarent  species  of  manures ;  and  adds,  that  a  mixture  of  soils 
produces  the  same  effects  as  manure.  Clay,  he  says,  should  be  mixed  with  sand,  and 
sand  with  clay.  The  seed  was  sown  by  hand,  and  covered  with  arake.  Com  was  reaped 
with  a  sickle ;  bound  in  sheaves ;  carted  to  a  well-prepared  threshing-floor,  in  an  airy 
situation,  where  it  might  be  threshed  and  fanned  by  the  wind,  as  is  still  practised  in 
modem  Greece,  Italy,  and  other  countries  of  the  Continent.  Aftorwards  it  was  laid  up 
in  bins,  diests,  or  granaries,  and  taken  out  as  wanted  by  the  family,  to  be  pounded  in 
mortars  or  quern-mills,  into  meal.  Thorns  and  other  plants  for  hedges  were  procured 
from  the  woods,  as  we  find  from  a  passage  m  Homer,  in  which  he  represents  Ulysses  as 
finding  Laertes  digging  and  preparing  to  plant  a  row  of  quicksets.  (Ckfyss;  lib.  xxiv.) 

51.  The  implemenU  enumerated  by  Hesiod  are^  a  pkmgh,  of  which  he  recommends 
two  to  be  provided  in  case  of  accident ;  and  a  cart  ten  spans  (seven  feet  six  inches) 
in  width,  with  two  low  wheels.  The  plough  consisted  of  three  parts ;  the  share-beam, 
the  draught-pole,  and  the  plough-tail.  Tbe  share-beam  is  to  be  made  of  oak,  and  the 
other  parts  of  ehn  or  bay :  they  are  to 
be  joined  firmly  with  nails.  Antiquarians 
are  not  agreed  as  to  the  eiact  form  of  9 
tliis  implement.  Gouguet  coigectures 
it  may  not  have  been  unlike  one  still 
in  use  in  the  same  countries,  and  in  the 
south  of  France;  others,  with  greater 
probability,  refer  to  the  more  simple 
plough  stQl  in  use  in  Magna  Gneda  and 
Sicily  (fg'  ?•)»  originally  Greek  colonies. 
The  rake,  sickle,  and  ox-goad  are  men- 
tioned ;  but  nothing  said  of  their  construction,  or  of  spades  or  other  manual  implements. 

32.  The  beasts  of  labour  mentioned  are  oxen  and  mules :  the  former  were  more  common ; 
and  it  would  appear,  from  a  passage  in  Homer  {IL,  lib.  xiii.  v.  704.),  were  yoked  by  the 
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horaa.  Oxen  of  ftmr  yean  and  a  half  old  are  recommended  to  be  pindiaaed,  as  most 
scniaaUe.  In  winter,  both  oxen  and  moles  were  fed  under  oorer,  on  bey  and  itimw» 
mast^  tad  the  leaves  a£  Tines  and  rarious  trees. 

as.  The  moit  desiraUe  age  for  aplougkman  is  forty.  He  must  be  weU  led,  go  naked 
m  summer,  rise  and  go  to  work  very  early*  and  have  a  sort  of  annual  feast,  proper  rest» 
good  fiwd,  and  dotfaing  fywwiwring  of  coats  of  kid  skins,  wossCed  socks,  and  half  boots  of 
ox  hides  in  winter.  He  must  not  let  his  eye  wmnder  about  while  at  the  plough,  but  cut  a 
ilriigfat  furrow ;  nor  be  absent  in  mind  when  sowing  the  seed,  lest  he  sow  the  same  Airrow 
t«ic&  Tlie  vine  Is  to  be  pruned  and  stalked  in  due  season ;  the  vintage  made  in  fine 
weaiher,  and  the  grapes  left  a  lew  days  to  dry,  and  then  canied  to  the  press. 

94^  Tke  products  of^  Grecian  agriculture  were,  the  grains  and  legumes  at  present  in 
cahxTitioD,  with  the  vine,  fig,  olive,  apple,  date,  and  other  fruits  :  the  live  stock  con- 
ssted  of  sheep,  goats,  swine,  cattle,  mules,  a^ses,  and  horses.  It  does  not  appear  that 
sitifidsl  glasses  or  herbage  plants  were  in  use ;  but  recourse  was  had,  in  times  of  scarcity, 
to  the  misdetoe  and  the  cytisus :  what  plant  is  meant  by  the  latter  designation  is  n<»t 
sgteed  on;  same  consider  it  the  Medicigo  art>drea  X.,  and  others  the  common  lucerne. 
Haj  was,  in  all  probalnlity,  obtained  from  the  meadows  and  pastures,  which  were  used 
in  coouDon;  flax,  and  probsbly  hemp,  were  grown.  Wood  for  fuel,  and  timber  for 
coostroction,  were  obtuned  from  the  natural  forests,  which,  in  Solon's  time,  abounded  with 
wohe&i  Nodiing  is  said  of  the  olive  or  fig  by  Hesiod ;  but  they  w&e  cultivated  in  the 
fiddi  ibr  oil  and  food,  as  well  as  the  vine  for  wine.  One  of  Solon*s  laws  directs  that  olive 
sad  ig  trees  must  be  planted  nine  feet  from  a  nei^bour's  ground,  on  account  of  their 
qns&ig  roots  ;  other  trees  might  be  planted  within  five  feet. 

35.  In  Hedod^e  time  almost  every  citizen  was  a  husbandmant  and  had  a  portion  of  land 
vlscb  he  cohivaied  himself^  with  the  aid  of  his  finnily,  and  perhaps  of  one  or  two  slaves ; 
sod  the  produce,  whether  for  food  or  clothing,  appears  to  have  been  manufiK^tured  at 
hoai&  The  progress  of  society  would,  no  doubt,  introduce  the  usual  division  of  labour 
sad  of  aitB ;  and  commercial  cultivators,  or  such  as  raised  produce  Ibr  the  purpoae  of 
admage,  would  in  consequence  arise ;  but  when  this  state  of  things  occurred,  and  to 
vbat  extent  it  was  carried  at  the  time  Greece  became  a  Boman  province  (B.  C  100), 
the  andent  writers  afibrd  ns  no  means  of  ascertaining. 

SiCT.  IV.   QfUie  AgricuHture  of  the  Persians,  Carthaginians,  and  other  Nations  of  Antiquity. 

36.  Cfthe  agriculture  of  the  other  civilised  and  sttUionary  nations  of  this  period,  scarcely 
my  thing  is  known.  According  to  Herodotus,  the  soil  of  Babylon  was  rich,  well  cul- 
tirated,  and  yielded  two  or  three  hundred  for  one.  Xenophon,  in  his  book  of  (Eco^ 
nomies,  bestows  due  encomiums  on  a  Persian  king,  who  examined,  with  his  own  eyes, 
the  state  of  agriculture  throu^^out  his  dominions ;  and  in  all  such  excursions,  as 
occadon  required,  bountifully  revnvded  the  industrious,  and  severely  discountenanced 
1^  slothful.  In  another  place  he  observes,  that  when  Cyrus  distributed  premiums  with 
Ins  own  hand  to  diligent  cultivators,  it  was  his  custom  to  say,  '*  My  friends,  I  have  a  like 
title  widi  yourselves  to  the  same  h<mours  and  remuneration  from  tiie  public ;  I  give  you 
nomore  than  I  have  deserved  in  my  own  person ;  baring  made  the  selfsame  attempts 
«ith  equsl  diligence  and  success.**  {CEconom^  c.  iv.  sect.  16.)  The  same  author  else- 
vhoe  icmariu,  that  a  truly  great  prince  ought  to  hold  the  arts  of  war  and  agriculture  in 
the  highest  esteem ;  for  by  such  means  he  will  be  enabled  to  cultivate  his  territories 
tfkomSty,  and  protect  them  when  cultivated.     (Harte's  Essays,  p.  19.) 

37.  Fhendcia,  a  country  of  Asia,  at  the  east  of  the  Mediteirsnean,  has  the  reputation  ' 
of  haviog  been  cultivated  at  an  early  period,  and  of  having  colonised  and  introduced 
agricultare  at  Carthage,  Marseilles,  and  other  places.  The  Fhcenicians  are  said  to 
have  been  the  original  occupiers  of  die  adjoining  country  of  Canaan ;  and  when  driven 
out  by  the  Jews,  to  have  settled  in  T^re  and  Sidon  (now  Sur  and  Saida),  in  the  fifteenth 
century  B.  C  lliey  were  naturally  industrious ;  and  their  manufactures  acquired  sucha 
superiority  over  those  of  other  nations,  that,  among  the  andents,  whatever  was  elegant, 
great,  or  pleasing,  either  in  apparel  or  domestic  utensils,  was  called  Sidonian ;  but  of  their 
agricohiue  it  can  only  be  conjectured  that  it  was  Egyptian,  as  far  as  local  circumstances 
vouidpcmut, 

38.  The  republic  of  Carthage  included  Spain,  Sicily,  and  Sardinia,  and  flourished  for 
■^>*»ds  of  seven  centuries  previous  to  the  second  century  B.  C.  Agriculture  was 
pvwtiicd  at  sn  early  period  in  Sicily ;  and,  according  to  some,  Greece  received  that  art 
fiom  this  island.  It  must  have  been  also  considerably  advanced  in  Spain,  and  in  the 
^^Bth^ginian  territory,  since  they  had  books  on  the  subject.  In  147  B.  C,  when  Car. 
t'^  was  destroyed  by  Sdpio,  and  the  contents  of  the  libraries  were  given  in  presents  to 
fbe  princes^  allies  of  the  Bomansy  the  senate  only  reserved  the  twenty-^ght  books  on 
^pKultaie  of  the  Carthaginian  general  Magon,  which  Decius  Syllanus  was  directed  to 
^'^B^ate,  and  of  vrhich  the  Romans  preserved,  for  a  long  time,  the  original  and  the 

{Ent^.  MAhodique,  art  Agriculture.) 
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39.  Italy,  and  a  part  of  the  towUi  of  France^  would  probably  be  partially  cultivated, 
from  the  influence  of  the  Carthaginians  in  Sicily  and  Marshes ;  but  the  north  of 
France,  and  the  rest  of  Europe,  appear  to  have  been  chiefly,  if  not  entirely,  in  a  wild 
state,  and  the  scene  of  the  pastoral  and  hunting  employments  of  the  nomadic  nations, 
the  Kelts  or  Celts,  the  Goths,  and  the  Slaves. 

40.  Tlte  Indian  and  Chinese  nations  appear  to  be  of  equal  antiquity  with  the  Egyptians. 
Joseph  de  Guignes,  an  eminent  French  Oriental  scholw,  who  died  in  the  first  year  of 
the  present  century,  has  written  a  memoir  (in  1759,  12mo),  to  prove  that  the  Chinese 
were  a  colony  from  Egypt ;  and  M.  de  Guignes,  a  French  resident  in  China,  who  pub- 
lished at  Paris  a  Chinese  dictionary  in  1813,  is  of  the  same  opinion.  Hie  histories  of 
the  Oriental  nations,  however,  are  not  yet  sufficiently  developed  from  the  original  sources, 
to  enable  us  to  avail  ourselves  of  the  information  they  may  contain,  as  to  the  agriculture 
of  so  remote  a  period  as  that  now  under  consideration. 

41.  With  respect  to  the  American  nations,  during  this  period,  there  are  no  facts  on 
record  to  prove  either  tlieir  existence  or  their  civilisation,  though  Bishop  Huet  and  the 
Abb^  Clavigero  think  that  they  also  are  descendants  of  Noah,  who,  while  in  a  nomadic 
state,  arrived  in  the  western  world,  throu^  the  northern  parts  of  the  eastern  continent. 


Chap.  II. 

History  of  Agriculture  among  the  Romans,  or  from  the  Second  Century  B.  C,  to  the  Fifth 
Century  of  our  JBra. 

42.  We  have  ndw  arrived  at  a  period  of  our  history  where  certaitity  sujtpUes  the  place 
^  conjecture,  and  which  may  be  considered  as  not  only  entertaining  but  instructive. 
The  attention  of  the  Romans  to  agriculture  is  well  known.  The  greatest  men  amongst 
them  applied  themselves  to  the  study  and  practice  of  it,  not  only  in  the  first  ages  of  the 
state,  but  after  they  had  carried  their  arms  into  every  country  of  Europe,  and  into  many 
countries  of  Asia  and  Africa.  Some  of  their  most  learned- men  and  one  of  their  greatest 
poets  wrote  on  it ;  and  all  were  attached  to  the  things  of  the  country.  Varro,  speaking 
of  the  farms  of  C.  Tremellius  Scrofa,  says,  "  they  are  to  many,  on  account  of  their 
culture^  a  more  agreeable  spectacle  than  tlie  royally  ornamented  edifices  of  others." 
{Var.  de  R.  R.t  lib.  i.  cap.  2.)  In  ancient  times,  Pliny  observes,  the  lands  were  culti- 
vated by  the  hands  even  of  generals,  and  the  earth  delighted  to  be  ploughed  with  a  share 
adorned  with  laurels,  and  by  a  ploughman  who  had  been  honoured  with  a  triumph.  (Nat. 
Sist.,  lib.  xviii.  c  3.)  The  Romans  spread  their  arts  with  their  conqu^ts;  and  their 
agriculture  became  that  of  all  Europe  at  an  early  period  of  our  sra. 

43.  The  sources  firmt  which  we  have  drawn  our  injbrmatian  being  first  related,  we 
shall  review,  in  succession,  the  proprietorship,  occupancy,  soil,  culture^  and  produce  of 
Roman  agriculture. 

S«CT.  I.     Of  the  Roman  Agricultural  Writers. 

44.  The  Roman  authors  on  agriculture,  whose  works  have  reached  the  present  age, 
are  Cato,  Varro,  Virgil,  Columella,  Pliny,  and  Palladius;  there  were  many  more^ 
whose  writings  are  lost.  Tlie  compilation  of  Constantine  Poligonat,  or,  as  others 
consider,  of  Cassdus  Bassus,  entitled  Get^xmika,  already  mentioned  (18.),  is  also  to  be 
considered  as  a  Roman  production,  though  published  in  the  Greek  language  at  Constan- 
tinople, after  the  removal  thither  of  the  sent  of  government. 

45.  M.  Porcius  Cato,  called  the  Censor,  and  the  father  of  the  Roman  rustic  writers, 
lived  in  the  seventh  century  of  the  republic,  and  died  at  an  extreme  old  age,  B.  C.  150. 
He  recommended  himself,  at  the  age  of  seventeen,  by  his  valour  in  a  battle  ag^nst 
Annibal ;  and  afterwards  rose  to  all  the  honours  of  the  state.  He  particularly  distinguished 
himself  as  a  censor,  by  his  impartiality  and  opposition  to  all  luxury  and  dissipation ;  and 
was  remarkably  strict  in  his  morals.  He  wrote  several  works,  of  which  only  some 
fragments  remain,  under  the  titles  of  Origines  and  Z>e  Re  Rustica.  The  latter  is  the 
oldest  Roman  work  on  agriculture :  it  is  much  mutilated,  and  more  curious  for  the 
account  it  contains  of  ROToan  custcdns  and  sacrifices,  than  valuable  for  its  gcorgical 
information. 

46.  M.  Terentius  Varro  died  B.  C.  28,  ill  the  88th  year  of  his  age.  He  was  a  learned 
writer,  a  distinguished  soldier  both  by  sea  and  land,  and  a  consul.  He  was  a  grammarian, 
a  philosopher,  a  historian,  and  an  astronomer ;  and  is  thought  to  have  written  five  hundred 
volumes  on  difi*erent  subjects,  all  of  which  are  lost,  except  his  treatise  De  Re  Rustica. 
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Una  s  a  complete  system  of  directions  in  three  books,  on  the  times  proper  for,  and  the 
diArent  Idnds  of,  rural  labour ;  it  treats  also  of  live  stock,  and  of  the  villa  and  offices. 
As  Yano  was  for  some  time  Ueutenant-general  in  Spain  and  Africa,  and  aflerwards 
retired  and  cultiTated  his  own  estate  in  Italy,  his  experience  and  observation  must  have 
been  Tery  considerable. 

47.  I^ibUus  FlrgUuu  Maro,  called  the  prince  of  the  Latin  poets,  was  born  at  a  Tillage 
near  Mantna  in  Lombardy  about  70  B.  C,  and  died  B.  C.  19,  aged  51.  He  culti- 
vated Ids  own  estate  till  he  was  thirty  years  old,  and  spent  the  rest  of  his  life  chiefly  at 
the  court  of  Augustus.  His  works  are  the  BucoUch  Georgictt  and  JEttekL  The 
Georpa  is  to  be  considered  as  a  poetical  compendium  of  agriculture,  taken  from  the 
Greek  and  Roman  writers  then  extant,  but  especiaUy  from  Varro. 

4S.  Luc.  Jon.  Moderatus  Columelia  was  a  native  of  Gades,  now  Cadis,  in  Spain, 
but  passed  most  of  his  time  in  Italy.  The  time  of  his  birth  and  death  are  not  known, 
but  he  is  supposed  to  have  lived  under  Claudius  in  the  first  century.  His  work  De 
Re  Butdca,  in  twelve  books,  of  whidi  the  tenth  is  still  extant,  was  a  complete  treatise  on 
nml  affiuis,  including  field  operations,  timber  trees,  and  gardens. 

49.  C  PUnius  Secundut,  sumamed  the  elder,  was  born  at  Verona  in  Lombardy,  and 
mffocated  at  the  dertruction  of  Pompeii  in  his  56th  year,  A.D.  79.  He  was  of  a  noble 
hnubf ;  distinguished  himself  in  the  field  and  in  the  fleet ;  was  governor  of  Spain  ;  and 
▼as  a  great  naturalist,  and  an  extensive  writer.  Of  the  works  whidi  he  composed  none  are 
extant  but  his  I^lsiural  Miatory  in  thirty-seven  books ;  a  work  full  of  the  erudition  of  the 
time,  accompanied  with  jbuol  erroneous,  useless,  and  firivolous  matter.  It  treats  of  the 
Han  and  the  heavens,  of  wind«  rain,  haily  minerals,  trees,  flowers,  and  plants ;  gives  an 
scoooBt  of  all  living  animals  ;  a  geographical  description  of  every  place  on  die  ^lobe  ; 
and  a  faistoiy  of  commerce  and  navigation,  and  of  every  art  and  science,  with  their  rise, 
progreses,  and  several  improvements.  His  work  mmy  be  considered  as  a  compendium  d 
all  preceding  writers  on  these  suliiectB,  with  considerable  additions  from  his  penonal 
experience  and  observation.         t*^ 

5a  Rutilius  Taurus  Emilianns  PoOadna  is  by  some  supposed  to  have  lived  under 
AnsooiBus  Pius,  in  the  second  century,  though  others  place  him  in  the  fourth.  His 
voriL  De  Re  Rvsdca  is  a  poem  in  fourteen  books,  and  is  little  more  than  a  compendium 
of  those  works  which  preceded  it  on  the  same  subject.  Hie  editor  of  the  article  Agri- 
culture, in  the  Etuxdop^die  M^Ddique,  says  it  is  too  dull  to  be  read  as  a  poem,  and  too 
concise  to  be  useful  aa  a  didactic  work. 

51.  These  works  have  been  rendered  accessible  to  all  by  translations ;  and  a  jutHcums 
and  hutructive  treatise  composed  from  them  by  Adam  Dickson,  a  Scotch  clergyman,  was 
poUiflfaed  in  178S,  under  the  title  of  Tfie  Husbandry  of  the  Ancients.  To  tliis  latter 
vork  we  are  indited  for  the  greater  part  of  what  we  have  to  submit  on  Roman 
agricolture. 

52.  The  Roman  authors,  as  Rorier  has  observed  (Diet*  de  tJgr.,  art.  Hist.),  do  not 
eno&fe  us  to  trace  the  rise  and  progress  of  agriculture,  either  in  Italy  or  in  any  other  country 
under  their  dominion.  What  they  contain  b  a  picture  of  their  rural  economy  in  its 
most  perfect  state,  delivered  in  precepts,  generally  founded  on  experience,  though  some- 
times  on  superstition  ;  never,  however,  on  theory  or  hypothesis.  For,  as  iiae  Rev.  Adam 
Dickson  states,  **  instead  of  schemes  produced  by  a  lively  imagination,  which  we  receive 
bat  too  frequently  from  authors  of  genius  unacquainted  with  Sic  practice  of  agriculture, 
ve  have  good  reason  to  believe  that  they  deliver,  in  their  writings,  a  genuine  account  oi 
the  most  approved  practices ;  practices,  too,  the  goodness  of  which  they  had  themselves 
operienced."  {HmsIk  <f  the  AnCf  p.  16.)  He  adds,  that  if  in  the  knowledge  of  the 
theory  of  agriculture,  the  Roman  cultivators  are  inferior  to  our  modem  improvers ;  yet  in 
*ttw»tion  to  drcumatancea  and  exactness  of  execution,  and  in  ecooomioal  management, 
they  are  greatly  superior. 

Sect.  II.  Cftke  Braprktorship,  Occupancy,  and  General  Management  of  Landed  Property 
among  the  Romans* 
53.  The  Roman  nation  originated  from  a  eompaiw  cf  robbers  and  runaway  slaves,  who 
plaeed  themselves  under  their  leader  Romulus.  Thus  chief  having  conquered  a  small 
pvt  of  Italy  divided  the  land  among  his  followers,  and  by  what  is  called  the  Agrarian 
I^iw,  allowed  2  jngera  or  1^  acre  to  every  citizen.  After  the  expulsion  of  the  kings  in  the 
tih  ccntmy  B.  C.,  7  yoke,  or  S]  acres  were  allotted.  The  custom  of  distributing  the 
<]OBquered  lands,  by  giving  7  jngera  to  every  citixen,  continued  to  be  observed  in  latter 
limes;  but  whni  each  soldier  had  recetved  his  share,  the  remainder  was  sold  in  lots 
of  various  sizes,  even  to  50  jugora ;  and  no  person  was  prevented  from  acquiring  as  large 
a  landed  estate  aa  he  could,  till  a  law  passed  by  Stoloy  the  second  plebeian  conwl,  B.  C. 
377,  diat  no  one  diould  possess  more  than  500  jugera.  This  law  appears  to  have  remained 
m  force  daring  the  greater  period  of  the  Roman  power.  Whatever  might  be  the  size  of 
^  estate,  it  was  h^  by  the  proprietor  as  an  absolute  right,  without  acknowledgment  to 
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any  superior  power ;  and  passed  to  his  suoceflsorB,  agreeddy  to  testament,  if  he  made  one ; 
or  if  not,  by  common  law  to  his  nearest  relations. 

54.  In  the  first  ages  cf  the  ammwiwealiht  the  lands  were  occupied  and  cultwated  6y 
the  proprietors  themselves;  and  as  this  state  of  things  continued  for  four  or  five  centuries, 
it  was  probably  the  chief  cause  of  the  agricultural  eminence  of  the  Romans.  When  a 
person  has  only  a  small  portion  of  land  assigned  to  him,  and  the  maintenance  of  his 
lamily  depends  entirely  upon  its  productions,  it  is  natural  to  suppose  that  the  culture 
of  it  employs  his  whole  attention.  A  person  who  has  been  accustomed  to  regular  and 
systematic  habits  of  action,  such  as  those  of  a  military  life,  will  naturally  carry  those 
habits  into  whaterer  he  undertakes.  Hence,  it  is  probable,  a  degree  of  industrious  appli- 
cation, exactness,  and  order  in  perfonning  operations,  in  a  soldier-agriculturist,  which 
would  not  be  displayed  by  men  who  had  nerer  been  trained  to  any  regular  habits  of 
action.  The  observation  of  Pliny  confirms  this  supposition  :  he  asserts  that  the  Roman 
citizens,  in  early  times,  *<  ploughed  their  fields  with  the  same  diligence  that  they  pitched 
their  camps,  and  sowed  their  com  with  the  same  care  that  they  formed  their  armies 
for  battle.'*  {Nat.  Hist.,  lib.  xviii.  c  S.)  Com,  he  says,  was  then  both  abundant  and 
cheap. 

55.  Aftervoardst  when  Rome  extended  her  conquests,  and  acmared  large  terntoriet, 
rich  indwiduais  purchased  large  estates ;  the  culture  of  these  fell  into  different  hands, 
and  was  carried  on  by  bailifis  and  fivmers  much  in  the  same  way  as  in  modem  times. 
Columella  informs  us  that  it  was  so  in  his  time,  stating,  that  « the  men  employed 
in  agriculture  are  either  fiurmers  or  servants ;  -the  last  being  divided  into  fiee  servants 
and  slaves.'*  {Col.,  lib.  i.  cap.  7.)  It  was  a  common  practice  to  cultivate  land  by  slaves 
during  the  time  of  the  elder  BUny ;  but  his  nephew  and  successor  let  his  estates  to 
larmeTB. 

B6.  In  the  thite  ofCdto  the  Censor,  the  author  of  T%e  Husbandry  qf  the  Jneients  dbservcs,  though  tbe 
opentioot  of  agiiGulture  were  fcnenlly  perfiuned  bv  Mrvanti*  yet  the  graat  men  amoaa  tbe  Ranaiii 
continued  to  gtve  particular  attention  to  it.  studied  its  improvement,  and  were  very  carehd  and  exact 
in  tbe  management  of  all  their  country  aAlra.  Tbia  appean  ftom  tbe  directitnu  gjven  them  by  this 
moat  attentive  fiumer.  Those  great  men  had  both  houses  in  town,  and  sUUu  in  tbe  country ;  and,  as  they 
resided  ftcquentiy  in  town,  tbe  management  of  their  oountnr  affldrs  was  committed  to  a  baiiiff  or  over, 
seer.  Now  their  attention  to  tbe  culture  of  their  lands  and  to  every  other  branch  of  hustiandrT,  appears, 
Itom  the  directions  giyai  them  how  to  behave  upon  their  arrival  from  tbe  city  at  thdr  vUlat.  *'  After  the 
landlord,'*  says  Cato,  *'  has  come  to  tbe  villa,  and  petlbrmed  bis  devotions,  be  ought  that  very  day,  if  pos. 
slide,  to  go  through  bis  turn ;  If  not  that  day.  at  least  tbe  next.  When  be  has  considered  in  what 
manner  his  fields  should  be  cultivated,  wbat  work  should  be  done,  and  what  not ;  next  day  be  ou^t  to 
call  tbe  bailifr,  and  enquire  what  of  the  work  ta  don&  and  wbat  remains ;  whether  the  latwuring  is  Ar 
cnougb  advanced  Ibr  tbe  season,  and  whether  tbe  tnings  that  remain  might  have  Iseen  finished ;  and 
wbat  is  done  about  tbe  wine,  com,  and  all  other  things.  When  he  has  made  himself  acquainted  with  all 
these,  he  ought  to  take  an  account  of  the  workmen  and  working  days.  If  a  sufficiency  of  work  does  not 
appear,  tbe  bailiff  will  say  that  be  was  very  diligent,  but  that  tbe  servants  were  not  well ;  that  Umic 
were  violent  stonns ;  that  the  slaves  had  run  away ;  and  that  they  were  employed  in  some  public  work. 
When  be  baa  given  these  and  many  other  excuses,  call  him  again  to  tbe  account  of  tbe  work  and  the 
worimm.  Wnen  there  bave  been  storms,  enquire  Ibr  bow  many  days,  and  consider  what  work  might  be 
done  in  rain ;  casks  ou|^  to  bave  been  washed  and  mended,  tbe  viua  cleaned,  com  carried  away,  dung 
carried  out,  a  dun^ili  mad&  seed  deaned,  old  ropes  mended,  new  ones  made,  and  tbe  servant's  dothes 
mended.  On  holidays,  old  ditches  may  have  been  scoured,  a  bl^way  repaired,  briars  cut,  tbe  garden 
digged,  meadows  cleared  tram  weeds,  twigs  bound  up^  thorns  pulled,  fkr  (bicad«ora,  malse)  pounded,  all 
things  made  dean.  When  tbe  servanU  have  been  nek,  tlie  ordinary  quantity  of  meat  ought  not  to  bave 
been  given  tbem.  When  he  is  Ailly  satisfied  In  all  these  tbings,  and  has  ^ven  orders  tbat  tbe  work  that 
remains  be  finished,  be  should  inspect  tbe  bailiir*s  accounts,  his  account  ^  money,  of  com,  fodder,  win^ 
oil,  wbat  has  been  sokL  what  exacted,  what  remains,  wbat  of  tbU  may  be  sold,  whether  there  U  good 
security  for  what  is  owing.  He  should  inspect  tbe  things  that  remain,  buy  what  is  wanting  for  the  yeu, 
and  let  out  wbat  Is  neoesaary  to  be  employed  in  this  manner.  He  should  give  orden  concerning  tbe 
works  be  would  bave  executed,  and  tbe  things  be  is  taidined  to  let  out,  and  leave  his  orden  in  wilting: 
He  should  inspect  his  flocks,  make  a  sale*  mU  the  superfluous  oil,  win&  and  com ;  if  they  are  giving  a 
proper  price,  sdl  tbe  old  oxen,  tbe  reftise  of  tbe  cattie  and  sheep,  wool,  hides,  the  oU  carts,  old  iron  tools, 
ami  dd  and  diseased  sUvca.  Whatever  is  superfluous  he  ought  to  sell ;  a  flurmer  should  be  a  seller,  not  a 
buyer.**    (ailL,cap.U.) 

57.  The  landlord  is  thus  supposed  by  Cato  to  be  perfectly  acquainted  with  every  Mnd  rf 
work  proper  on  his  firm,  and  the  seasons  for  perfonning  it,  and  also  to  be  a  perfect  judge 
how  much  wotk,  both  without  and  within  doors,  ought  to  be  performed  by  any  number  of 
servants  and  cattle  in  a  given  time ;  the  knowledge  of  which  is  highly  useful  to  a  ftrmer, 
and  what  very  few  perfectly  acquire.  It  may  be  observed,  Ukewise,  that  the  landlord 
is  here  supposed  to  enquire  into  all  circumstances,  with  a  minuteness  of  which  there  is 
scarcely  even  an  actual  £umer  in  tfau  age  who  has  any  conception. 

58.  Vtarro  complains  that,  in  his  time,  the  same  attention  to  agriculture  was  not  given 
as  in  former  times ;  that  the  great  men  resided  too  much  within  tbe  walls  of  the  dty, 
and  employed  themselves  more  in  the  theatre  and  drcus,  than  in  the  com  fidds  and 
vineyards.     (  For.  de  JR.  J2.,  lib.  i.  pr»f.) 

59.  Columella  complains  that,  in  his  time,  agriculture  was  almost  entirely  neglected. 
However,  from  tbe  directions  which  he  gives  to  the  proprietors  of  land,  it  appears  that 
there  vrere  still  a  few  who  continued  to  pay  a  regard  to  it;  for,  after  mentioning  some 
things,  which  he  says,  by  the  justice  and  care  of  the  landlord,  contribute  mu<^to  im- 
prove his  estate,  he  adds,  "  But  he  should  likewise  remember,  when  he  returns  fiym  the 
dty,  immediately  after  paying  his  devotions,  if  he  has  timc^  if  not,  next  day,  to  view  his 
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mardies,  inspect  every  pert  of  his  ikmi*  and  obserre  wliedier  in  hk  absenoe  may  pot 
of  disdpline  or  walrhfiilncas  has  been  dispensed  widi ;  and  wbelfacr  any  nne,  any  other 
tree,  or  any  frmta  are  nuasng.  Hien  likewise  be  ought  to  review  the  cattle  and  servants, 
all  the  instnnncnts  of  husbandry,  and  the  household  furniture.  If  he  continue  to  do  all 
these  things  for  some  years,  he  will  find  a  habit  of  discipline  established  when  he  is  old  ; 
and  at  no  age  will  he  be  so  much  impaired  with  years  as  to  be  despised  by  his  servants.** 
(CW.,  lib.  L  cap.  9l) 

Sa  Tke  eartteu  farmers  among  the  Romans  seem  not  to-  have  been  upon  the  same 
foodng  as  in  Britain.  The  stock  on  the  farm  belonged  to  the  landlord,  and  the  fanner 
rpceiTed  a  certain  proportion  of  the  produce  for  his  labour.  Tbe  &rmer,  who  posseswd  ' 
a  fium  upon  these  terms,  was  called  polkor  or  polinior,  from  his  business,  being  the 
dresser  of  tbe  land  ;  and  parfuortia,  fhnn  his  being  in  a  kind  of  copartnership  with  his 
landlord,  and  his  receiving  a  part  of  the  produce  of  the  fisrm  for  his  labour.  Cato  tak'cai 
notice  of  ihis  kind  of  fiurmers  only,  and  it  is  probable  that  there  were  no  others  in  his  time. 
**  Hie  terms,"  says  be,  "  upon  whidi  land  ought  to  be  let  to  a  pdUor :  in  the  good  land 
of  Cssinam  and  Venafnim,  he  receives  the  eighth  basket ;  in  the  second  kind  of  l^d  be 
reoaves  the  seventh  ;  in  the  third  kind  he  receives  the  sixth.  In  this  last  kind,  when  the 
gnm  is  divided  by  the  modiust  he  receives  the  fifUi  part ;  in  the  very  best  kind  of  land 
aboot  Venafrum,  vrhen  divided  by  the  basket,  he  receives  only  the  ninth.. ..If  the  land- 
lord  sod  poRtor  husk  the  Jar  in  common,  the  pobtor  receives  the  same  proportion  afVer 
as  before;  of  barley  and  beans  divided  by  the  modius,  he  receives  a  fifUi."  (Cb.  zl. 
xiL)  The  snmU  proportion  of  tbe  produce  that  tbe  poiitor  received,  makes  it  evident 
tint  he  was  at  no  expense  in  cnltivatiiig  the  land,  and  that  he  received  his  proportion 
cJev  of  all  deducdona. 

61.  Tke  coUmi  or  farmers  mentioned  by  CoiumeUti,  seem  to  have  paid  rent  for  their 
£tfins  in  the  same  manner  as  is  done  by  the  &rmeri  in  Britain.  The  direcdons  given  by 
this  author  to  landlords,  concerning  the  mode  of  treating  them,  are  curious  as  weU  as 
important.  A  landlord,  be  says,  *<  ought  to  treat  his  tenants  with  gentleness,  should  show 
himsdf  not  difficult  to  plcaac,  and  be  mora  vigorous  in  exacting  ctdture  than  rent,  because 
dns  is  less  severe,  and  upon  the  wbde  more  advantageous.  For,  where  a  field  b  care- 
fiiliy  cultivated,  it  for  the  most  part  brings  profit,  never  loss,  except  when  assaulted  by  a 
storm  or  piUagera ;  and  therefore  the  fiumer  cannot  have  the  assurance  to  ask  any  ease  of 
fais  rent.  Neither  should  the  landlord  be  very  tenacious  of  his  right  in  every  thing  to 
wlacfa  the  fitfmer  is  bound,  particularly  as  to  days  of  payment,  and  demanding  the  wood 
and  other  small  things  niiidi  he  is  obliged  toy  besides  paying  his  rent,  the  care  of  which 
is  a  greater  trouble  than  expense  to  the  rustics.  Nor  is  every  penalty  in  our  power  to 
be  exacted,  for  our  ancestora  were  of  opinion,  that  the  rigour  of  the  law  is  the  greatest 
oppreaabn.  On  the  other,  the  landlord  ought  not  to  be  entirely  negligent  in  this  matter ; 
becauae  it  is  certainly  true,  what  Alpheus  die  usurer  used  to  aay,  that  good  debto  become 
bad  ones,  by  being  not  called  for,'*  &c     {CoL,  lib.  L  cap.  7.) 

62:  These  directions  are  valuable  even  wiUi  r^erenoe  to  the  present  times  j  and  they 
instruct  ns  respecting  the  general  management  of  landed  property  among  the  Romans. 
It  sppears  that  the  landlord  waa  considered  as  understanding  every  thing  respecting  the 
hudndry  of  his  estate  liimaelf ;  and  that  there  was  no  agent,  or  intermediate  person, 
between  him  and  the  farmer,  llie  farmera  paid  rent  for  the  use  of  their  farms,  and  were 
bound  to  a  particular  kind  of  culture,  according  to  the  oondidons  of  their  lease ;  but  they 
were  perfei^  firee  and  independent  of  their  landlords ;  so  much  so^  as  sometimes  to 
enter  into  lawsuits  with  them.  On  the  whole,  they  seem  to  have  been  upon  the  same 
findBg  as  tbe  frrmera  of  Britain  in  modem  times. 

SccT.  IIL     Of  the  Starfacef  Skdl,  Climate,  and  other  ^gnadtural  drcumstances  (f  Italy, 
during  the  Time  of  the  Romans- 

63.  The  agriculture  of  any  country  must  necessarily  take  its  character  from  the  nature 
cf  thai  country.  The  extent  and  manner  of  cultivating  the  soil,  and  the  kind  of  plants 
cultivated,  or  animals  reared,  must  necessarily  be  reguh^ed  by  the  surface  of  the  soil,  the 
natural  prodncdons,  the  climatp,  the  artificial  state,  and  the  habits  of  the  people. 

64.  The  eSmate  of  Italy  is  regular,  dry,  clear,  and  oonsidersbly  warmer  than  that  of 
Britaia.  At  the  bottoms  of  the  mountains,  it  is  sulrject  to  severe  storms  of  hail  in 
anmner,  and  snow  in  vrinter,  which  often  do  considerable  damage ;  but  these  are  only 
peridental  disadvantages ;  and  in  the  champaign  lands  and  gentle  declivities,  the  vine, 
tbe  fig,  and  the  olive^  ripened  andentiy,  as  now,  in  open  plantations,  from  one  extremity 
of  Italy  to  die  other. 

65.  The  surface  of  Itafy  is  very  irregular.  A  ridge  of  hills,  and  mountains  passes 
timxigh  its  whole  length,  forming  numerous  valleys  of  different  degrees  of  extent; 
axne  elevated  and  narrow,  others  low  and  watered  by  a  river,  a  stream,  or  by  Ukes. 
the  hnrnense  plain  of  the  Po  conadtutea  a  capital  feature  towards  the  north-east ;  the 
andy  plain  af  CaUnia  tonwda  the  south ;  and  the  manhy  plain  of  Terracino,  and 
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the  rocky  coast  of  Genoa,  towards  the  western  shore.  Columella  and  Balladius  agree  in 
stating,  that  the  best  situation  for  lands  is,  not  so  much  on  a  level  as  to  make  the  water 
stagnate,  nor  so  steep  as  to  make  it  run  off  with  violence ;  nor  so  low  as  to  be  buried  in 
the  bottom  of  a  valley,  nor  so  exposed  as  to  feel  the  violence  of  stonns  and  heats ;  for 
in  these  a  mediocrity  is  always  best:  but  champaign  lands  exposed,  and  whose  declivity 
afibrds  the  rain  a  free  passage;  or  a  bill  whose  sides  gently  decline ;  or  a  valley  not  too 
much  confined,  and  into  which  the  air  has  easy  access;  or  a  mountain  defended  by  a 
higher  top,  and  thereby  secured  from  the  winds  that  are  most  pernicious,  or,  if  high  iad 
rugged,  at  the  same  time  covered  with  trees  and  grass.  (CoL,  lib.  ii.  cap.  2. ;  Paiiad., 
lib.  i.  cap.  5.)  Tlie  situation  of  lands  which  Cato  reckons  the  best,  is  at  the  foot  of  a 
mountain  with  a  south  exposure.  Varro  and  Pliny  concur  in  this  opinion,  and  the  latter 
states  that  the  best  lands  in  Italy  are  so  situated. 

66.  The  soil  if  Italy  is  a$  vaned  at  the  naface.  About  Genoa  a  yellow  marly  day 
forms  a  base  to  schistous  clifis  and  hilly  slopes ;  a  blue  day  containing  sulphur  and 
alum  on  the  west  coast  between  Florence  and  Venice ;  volcanic  earth  about  Rome  and 
Naples ;  sand  about  Florence,  and  at  the  estuaries  of  most  of  the  rivers ;  rich  black 
loam  in  the  central  parts  of  Tuscany ;  and  rich,  deep,  soft,  moist  earth,  and  mild  marly 
day,  in  Lombardy.  Columella  divides  the  soils  of  Italy  into  six  kinds ;  fat  and  lean, 
free  and  stiff^  wet  and  dry  :  these  mixed  with  one  another,  he  says,  make  great  varieties. 
In  conmion  with  all  the  other  writers,  be  prefers  a  free  soil. 

67.  The  native  productions  of  Italy,  in  an  agricultural  point  of  view,  are,  timber  on  the 
mountains,  pastures  on  the  hiU  ^des,  and  meadow  or  very  luxuriant  grass-lands  in  the 
alluvial  plains.  Hie  rich,  low,  and  yet  dry  lands  do  not  produce  a  close  pasture,  but  a 
rough  herbage,  imless  they  are  covereid  with  trees ;  the  sandy  soUs  produce  litde  of  any 
thing ;  and  Sue  fens  and  marshes  reeds  and  other  coarse  aquatics.  Such  were  the  pro- 
ductions of  Italy  antecedent  to  culture. 

68.  The  artificial  state  of  the  country,  in  respect  to  agriculture,  during  the  time  of  the 
Romans,  seems  to  have  differed  less  from  its  present  state  than  will  be  imagined.  The 
cultivated  lands  were  open,  and  endosures  only  to  be  seen  near  the  villas.  These  were 
of  small  size,  and  chiefly  gardens  and  orchards,  except  in  the  case  of  parks  for  game, 
formed  by  the  wealthy,  which  never  were  very  numerous.  With  the  exception  of  part 
of  Tuscany  and  Lombardy,  this  is  still  the  case ;  and  the  landscape,  as  Daniel  Malthas 
has  observed  (Introd.  to  Girardins  Essay),  which  Pliny  observes  as  seen  from  his  villas, 
does  not  appear  to  have  been  different  two  thousand  years  ago,  from  what  it  is  at  this 
day.  But  the  roads,  canals,  markets,  and  artificial  water-courses  for  the  irrigation  both 
of  arable  and  grass-lands,  are  undoubtedly  greatly  increased  since  the  time  of  the  Ro- 
mans :  though  they  also  practised  irrigation. 

69.  The  habits  if  a  people  take  their  rise,  in  a  great  degree,  from  the  climate  in  which 
ibey  live>  and  the  native  or  cultivated  productions  with  which  the  country  abounds.  As 
respects  agriculture^  it  may  be  sufficient  to  mention,  that  the  great  heat  of  the  climate,  by 
relaxing  ^  frame,  naturally  produces  indolence  in  many,  and  leads  to  a  life  of  plunder 
in  some.  Hence  then,  as  now,  the  danger  from  thieves  and  robbers  in  that  country  ; 
and  hence,  also,  the  custom  of  perforaung  field  labours  early  in  the  morning,  and  in  the 
evening,  and  resting  during  the  mid-day  heat.  The  general  use  of  oil  and  wine  as 
food  and  drink,  and  also  of  the  fig  as  an  article  of  nouris>lmient,  are  habits  which  arise 
immediatdy  from  the  circumstance  of  these  articles  being  the  artificial  produce  of  the 
country ;  but  are  ultimately,  like  most  other  habits,  to  be  referred  to  the  climate. 

70.  Tliese  hints  respecting  the  natural  and  agricultural  geography  of  Italy,  during  the 
time  of  the  Romans,  are  confessedly  too  scanty  to  be  of  more  use  than  to  recal  to  the 
reader's  recollection  the  information  on  the  same  subject  vnth  which  his  mind  is  alreadj 
stored ;  and  by  this  means  to  enable  him  to  form  a  due  estimate  of  the  nature  and  merits 
of  the  agriculture  which  we  are  about  to  describe. 

SscT.  IV.     Of  the  Culture  and  Farm  Management  of  the  Romans. 

71.  The  Boman  authors  are  much  more  copious  m  describing  farm  culture  and  economy^ 
than  in  relating  the  state  of  landed  property  as  to  extent  and  proprietorship,  llieir 
directions,  being  founded  on  experience,  are  in  great  part  applicable  at  the  present  day : 
they  are  remarkable  for  their  minuteness ;  but  we  can  only  give  a  very  brief  compen- 
dium, begiiming  with  some  account  of  the  farm  and  the  villa,  or  farmery,  and  taking  in 
succession  the  servants,  beasts  of  labour,  implements,  operations,  crops  cultivated,  animals 
reared,  and  profit  produced. 

SuBsxcT.  1.     Of  the  Ounce  of  a  Farm,  and  of  the  Villa  or  Farmery. 

78.  In  the  choice  of  a  farm,  Cato  recommends  a  situation  where  there  are  plenty  of 

artificers  and  good  water ;  which  has  a  fortified  town  in  its  ndghbourhood ;  is  near  the 

sea  or  a  navigd>le  river,  or  where  the  roads  are  easy  and  good.  (Cat.,  cap.  1.)     To  these 

requisites  Varro  adds,  a  proper  market  for  buying  and  sdling,  security  from  thieves  aiul 
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nbbm,  and  the  boundaries  plmted  whli  useful  tiees.  Hia  Interior  of  the  faim  was  not 
sidi£Tuied  by  encloaixres,  which  were  seldom  used  but  for  their  gardens,  and  to  form 
parks  in  the  irillas  of  the  wealthy. 

73.  The  9aU  preferred  by  Columella  and  all  the  Roman  authon  is  the  fat  and  free, 
as  pndndng  the  greatest  crops,  and  requiring  the  least  eulture ;  next,  fat  stiff  soil ; 
tbeaitiff  and  lean  soil,  that  can  be  watered;  and,  last  of  all,  lean  dry  soil. 

74.  The  $uat  of  a  farm  preferred  fay  Cato  and  some  other  writers  is  that  of  pasture^ 
neadow,  and  watered  grass-lands,  as  yielding  produce  at  least  expense ;  and  lands  under 
visa  and  dires,  as  pffodndng  the  greatest  profit  according  to  the  expense.  The  opinions 
of  Ihe  Romsn  agriculturalists,  however,  seem  to  disagree  on  the  subject  of  meadows, 
sfrpsicndy  Irom  oonlbanding  a  profitable  way  of  managementi  with  a  capacity  of  yielding 
gnat  profit  widi  sopeirimr  management,  and  none  without 

75.  The  ward  VUla  ortginalfy  denoted  a  Jbrm^home  and  its  nppurtenancet.  In  the  first 
1^  of  the  commonwealth,  these  were  very  plain  and  snudl,  suitable  to  the  plain  manners 
6f  the  people,  and  adapted  to  the  small  size  of  their  fiums :  but,  when  the  Romans  had 
extended  their  empire,  when  they  had  become  rich  and  luxurious,  and  particular  persons 
voe  poiseiBed  of  large  landed  estates,  then  the  viUas  became  large  and  magnificent.  In 
tbe  time  of  Valerius  Maximus,  there  were  rillas  that  covered  more  ground  than  was  in 
the  estates  of  some  of  tbe  andent  nobles.  "^  Now,*'  says  he,  *<  those  think  themselves 
Toy  mnch  confined,  whose  houses  are  not  more  extensive  than  the  fields  of  Cincinnatus.** 
{VtL  Max,,  lib.  It.  cap.  4.  sect.  7.)  .  In  the  days  of  Cato,  it  is  probable  that  they  had 
begun  to  extend  their  villas  considerably,  which  makes  him  give  a  caution  to  the  proprie- 
ton  of  land  not  to  be  rash  in  building.  He  recommends  to  them  to  sow  and  plant  in 
theff  youth,  but  not  to  build  till  somewhat  advanced  in  years.  His  words  are  remaric- 
abk :  "  A  hndholder,**  says  he,  *<  should  apply  himself  to  the  planting  of  Iiis  fields  early 
in  lib  youth ;  but  be  ought  to  think  long  before  he  builds.  He  ought  not  to  think 
about  planting ;  but  he  ought  to  do  it.  When  he  is  about  thirty-six  years  of  age,  he 
msy  build,  provided  his  fields  are  planted."     {Cat.,  cap.  S.) 

?&  Urn  dumld  plant  in  their  youth,  and  not  btUld  tiU  their  Jielda  are  planted  /  and  even 
tben  OB^  **  not  to  be  in  a  hurry,  but  take  time  to  consider.  It  is  best,  accoiding  to  the 
proverb,  to  profit  by  tbe  folly  of  others."  (PUn.  A  at.  Hist,,  lib.  xviii.  cap.  5.)  The  rea- 
am  why  thee  authors  recoimnend  greater  attention  to  planting  than  building  is,  that  the 
labouring  oxen  in  Italy,  in  the  time  of  the  Romans,  were  fed,  for  several  months  in.  the 
year,  with  leaves  and  mast ;  and  the  vine^  the  fig,  the  olive,  and  other  trees,  were  cul- 
tivated for  their  fruit. 

77.  JSuSd  in  such  a  manner  thai  your  villa  may  not  be  too  small Jbr  your  farm,  nor  your 
ferm  too  smaUfir  your  villa.  (Cat.,  cap.  3.)  Varro  assigns  proper  reasons  for  iliis.  **  In 
not  attending,"  says  he,  *'  to  the  measure  of  the  farm,  many  have  gone  wrong.  Some 
bare  made  the  viUa  much  smaller,  and  others  much  larger  than  the  farm  required.  One 
of  these  is  contrary  to  a  man*s  interest,  and  the  other  hurtful  to  the  produce  of  his  lands. 
For  we  both  build  and  repair  the  larger  buildings  at  a  greater  expense  than  is  necessary ; 
and,  when  the  buildings  are  less  than  what  the  farm  requires,  the  fruits  are  in  danger  of 
beiog  destroyed."  {Far.  de  R.  R.,  lib.  i.  cap.  11.)  Columella  expresses  himself  to  the 
ome  purpose,  and  mentions  two  persons  in  particular  who  had  fallen  into  each  of  the 
cxtranes.  "  I  remember,"  says  he,  «« that  many  have  erred  in  this  point,  as  these  most 
exedlent  men  did,  !».  LocuUus  and  Q.  Scievola,  one  of  whom  built  a  villa  much  larger, 
»od  die  odier  much  less  than  the  farm  required."     (Col.,  lib.  L  cap.  4.) 

^71  Ptim,  Mtienv  tJke  abowe  remarh  iif  Cato\  obwnrcf  that  LucuUns  had  thereby  rendered  himieir 
aaHe  to  toe  chmtisfiTiunt  of  tbe  cenion,  hsTing  leas  occasion  to  plough  hia  land*  than  (o  clean  hit  bouse, 
la  tkiieaae,''ant  he,  **  U>  plough  leas  than  to  aweep^  waa  a  firandation  for  tbe  chaatiacment  of  the 
eoMa.'*   {Fm,  Sat  Hut.,  llbixvuL  capi  6.) 

19.  Pnqnrthn  the  expense  of  the  building  to  the  rent,  or  the  profits  arising  from  the 
fs^m.  «  An  edifice  should  be  built  according  to  the  value  of  the  farm  and  fortime  of 
file  matter,  iriiidi,  immoderately  undertaken,  it  is  commonly  more  difiScult  to  support 
fiiaa  to  bdld.  The  largeness  of  it  should  be  so  estimated,  that,  if  any  thing  shall  happen 
to  deatroy  it,  it  may  be  rebuilt  by  one,  or  at  most  by  two  years*  rent  or  profits  of  the  farm 
in  which  it  is  pfausd."     (PaL,  lib.  i.  tit.  8.) 

80.  The  position  of  the  vSla,  and  the  situation  of  its  d^erent  parts,  are  also  noticed  by 
«ne  of  these  authon.  *'  Some  art,"  says  Fliny,  *<  is  required  in  this.  C.  Marius,  of  a 
voy  mesa  family,  seven  times  consul,  plsced  a  villa  in  the  lands  of  Misenum,  with  such 
ddll  m  the  contrivance,  that  Sylla  Felix  said,  that  all  others  in  this  respect  were  blind, 
•ben  compared  to  him."  (JRKn.  Nat.  Hist.,  lib.  xviii.  cap.  7.)  All  of  them  advise  that 
it  iball  not  be  placed  near  a  maxidi,  nor  fronting  a  river.  Pliny  cites  the  authority  of 
Homer  fiir  this.  Varo  says,  that  such  a  situation  is  cold  in  winter  and  unhealthful  in 
VBmcr ;  tiiat,  in  sndi  a  place,  thci«  are  many  small  insects  which,  thouj^  invisible,  enter 
^  body  St  the  mouth  and  nostrils,  and  occasion  diseases.  (Var.  de  B.  R.,  lib.  i.  tit.  19.) 
"^^  *'      giiea  teMoos  of  tiie  same  )und.    (PoL^  Ub.  i.  tit.  7.)     Besides  tins,  Vanro 
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directs,  that,  if  possible,  it  shall  be  placed  at  the  foot  of  a  mountain  covered  with  woods, 
in  such  a  manner  as  to  bo  exposed  to  the  most  healthful  winds,  and  to  eiyoy  the  sun  in 
winter  and  the  shade  in  summer.  An  east  exposure,  he  thinks,  is  the  best  for  this  pur- 
pose, (  Var»  de  R.  R.,  lib.  i.  cap.  12.)  Palladius  proposes  that,  for  the  same  purpose,  the 
▼ilia  shall  front  the  south-east ;  that  the  pratoriam,  or  master's  house,  shall  be  a  little 
higher  than  the  rest  of  the  villa,  both  to  secure  the  foundations,  and  to  have  a  more  agreeable 
prospect.  {PaL,  lib.  i.  tit.  8.)  It  is  probable  that  both  these  authors  have  Italy  particu- 
cularly  in  view.  But  Pliny  extends  his  views  further ;  for  he  says,  that  the  villa  in  warm 
climates  ought  to  front  the  north,  in  cold  climates  the  south,  and  in  temperate  cli- 
mates the  east.  {Pliiu  Nat.  Hist,,  lib.  xviii.  cap.  7.)  Columella  is  more  particular  than 
any  of  the  other  authors,  both  in  giving  directions  as  to  the  situation  of  the  villa,  and 
giving  reasons  for  the  situation  he  recommends.     (Co/.,  lib.  i.  cap.  5.) 

81.  l%e  villa  ii  divided  into  three  parth  the  urbarta,  the  rustica,  and  the  fruetuaria. 
All  the  particulars  of  these,  Columella  says,  ought  to  be  properly  placed  with  respect  to 
each  other.  The  urhana  contained  the  apartments  of  the  landlord ;  the  ruMtica  con- 
tained the  kitchen,  the  houses  of  the  labouring  servants,  the  stables,  piggeries,  and  poultry 
houses,  ponds  for  water,  dunghills,  on  which,  says  Varro,  some  penons  place  neoeasary 
conveniences  for  the  family.  (§  xii.)  Adjoining  the  villa  rustica,  in  the  residence  of 
opulent  Romans,  were  placed  the  aviary,  apiary,  a  place  for  dormice,  a  wairen  for  hares 
and  rabbits,  a  place  for  snails,  and  a  large  enclosure  or  park  of  fifty  acres  or  more  for 
retaining  live  deer  and  wild  beasts  taken  in  the  chase.  ThRfnuttiaria  contained  the  oil 
and  wine  cellars,  the  places  for  the  oil  and  wine  presses,  the  cam-yards,  bams,  granariea, 
store-houses,  repositories  for  roots  and  fruits,  &c. 

82.  Both  Columella  and  Palladius  give  directions  how  all  the$e  parts  should  be  sUuated 
and  constructed!  but,  though  minute,  they  are  not  so  explicit  as  to  enable  any  one  to 
delineate  their  ground  plan.  Tlie  same  may  be  said  as  to  the  directions  given  by  these 
autlior ,  and  by  Pliny  (Nat.  Hist.,  lib.  xviii.),  respecting  the  laying  out  of  the  villa 
urbana,  and  the  apartments  for  summer  and  winter,  'the  subject  of  designing  villas 
for  the  opulent  belongs  no  doubt  more  to  architecture  than  to  agriculture ;  and  therefore 
we  shall  refer,  for  details,  to  the  plans  given  by  Castel  (Jig.  10.)  and  other  modem  authors, 
who  have  attempted  to  embody  ^  descriptions  of  the  ancient  writers. 

83.  Castel^s  general  arrangement  of  a  grand  Roman  villa  and  its  envtrons,  is  as 
follows :  — 


1,  PnBlcriiim.  11,  OndihaoorViRD.  10,  MIU  driven  IitvMi 

1,  Parm-bouM  nd  offiew.  18.  VlTuluni,  or  paA  br  wild  bMli.        11.  Twnfte  of  Cmm. 

83.  Viiwyodt. 


Aj  nwnmwuu.  ai.  unnuMB4K  vntD. 

1,  Parm-bouM  nd  ofBew.  18,  VlTuluni,  or  puk  br  wild  bMili. 

3,  Cuul,  DMrtlng  the  turn  ftvn  th*      13,  Small  woody  Wamb  for  pMoocki. 

pneCHfam.  14,  nao*fbrtnrkc7a(!!),nthcrnram 

4,  Rlone-lMnkstetiicouMl.  and  thdr  kcepen:  turlcm  bdai 


kcepen :  tuiim  iMtn^      14,  Olivs  ipronnds. 


6,  Maaaum.  quantly  unknown  to  tha  R«mu».  16,  Ordiard. 

7,  RIfvr  Vbihw.  <  15,  For  inma  inrt  thdr  kwpar.  17,  Oanlen. 

8,  Pact  at  tha  Uaad  ■moonded  I9  16.  Coetikathim.  88,  Oalcr  jnmnd. 

that  ri»«r.  17,  Dermloe.  »,  Weodi.dw. 

9,  The  other  riwr.  18,  Aplanr.  80,  Coinina. 
10,  Walk  on  ihe  bank  ofthst  riw.  19,  T^v^tag  floor  and  ban.  n— <- 

84.  It  is  remarkable  that  no  directions  are  given  as  to  the  materials  of  whidi  the  villa 
should  be  built.  These  would,  in  all  probability,  depend  on  local  circumstances;  rammed 
earth,  timber,  brick  burned  or  only  cbied  in  the  sun,  or  stone,  would  be  taken  according 
to  convenience.  The  remains  of  rillas  which  have  reached  modem  times,  are  diiefly 
of  brick  stuccoed  over.  Pliny  mentions  walls  in  Africa  and  Spain,  called  formacii,  the 
formation  of  which,  by  cramming  the  earth  between  two  boards,  exactly  agrees  with  the 
French  mode  .of  building  mud  walls,  called  en  jnse.  He  also  mentions  walb  of  unbumt 
brick,  of  mud,  of  turf,  and  frames  filled  up  with  bricks  and  mud.  {Nat*  Hist.,  lib.  zxzv. 
cap.  14.) 

SuBsscT.  2.     Of  the  Servants  employed  in  Roman  Agriculture. 

85.  TA^  servants  emploved  in  Roman  agriculture  were  of  two  sorts,  freemen  and  slaves. 
'When  die  proprietor  or  nnner  lived  on  the  farm  and  directed  ita  culture,  these  were 
directly  under  his  management ;  in  other  cases  there  was  a  bailiff  or  overseer,  to  whom 
all  the  other  servants  were  subordinate.  lUs  was  the  case  so  early  as  Cato*s  time,  who 
is  very  particular  in  his  directions  respecting  the  care  a  bailiff  ought  to  take  of  the 
servants,  the  cattle,  the  labouring  utensils,  and  in  executing  his  master's  orders. 

86.  The  baiMff'  was  generalfy  a  person  who  had  received  some  education,  and  could 
write  and  keep  accounts ;  and  it  was  expected  that  he  should  be  careful,  apt  to  leam, 
and  capable  to  execute  his  master's  orders  with  a  proper  attention  to  situations  and 
circumstances.  Columella,  however,  says  that  « the  bailiff  may  do  his  business  very  well, 
thou^  he  is  illiterate.**  Cornelius  Celsus  says  that  **  such  a  bailiff  will  bring  money  to 
his  master  oflener  than  his  book ;  because,  being  ignorant  of  letters,  he  is  the  less  capable 
to  contrive  accounts,  and  is  afrsid  to  trust  another,  being  conscious  of  fraud.**  {CoL,  lib.  i. 
cap.  8.)  Tliere  are  some  other  things  mentioned  by  this  author,  with  respect  to  the 
bailifl^  that  are  very  proper,  and  show  particularly  the  attention  of  the  Romans.     «  Ha 
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ought  not,'*  says  he^  **  to  trade  on  bis  own  account,  nor  employ  his  master's  money  in 
purdaang  cattle  or  any  other  goods ;  for  this  trading  takes  off  his  attention,  and  prevents 

10 


faim  from  keeping  square  accounts  with  his  master.  But  when  he  is  required  to  settle 
than,  be  Aaws  his  goods  in  the  place  of  money.  This,  above  all,  he  should  be  careful 
oC  not  to  Uunk  be  knows  any  thing  he  does  not  know ;  and  always  to  be  ready  to  learn 
vhat  he  is  ignorant  of.  For  as  it  is  of  great  advantage  to  do  a  thing  well,  so  it  is  most 
fanrtfal  to  have  it  ill  done.  This  one  thing  holds  true  in  all  rustic  work,  to  do  but  once 
«hat  the  manner  of  culture  requires ;  because,  when  imprudence  or  negligence  in  work- 
ing is  to  be  set  to  rights,  the  time  for  the  work  is  already  wasted ;  nor  are  the  effects  of 
the  amendment  such  as  to  make  up  the  lost  labour,  and  balance  the  advantages  that  might 
liave  been  gained  by  improving  the  season  that  is  past."     (Co^.'  lib  i.  cap.  8.) 

87.  The  piaBties  of  the  other  viUa  servants  are  represented;  by  the  same  author  in  this 
Qttoner :  '<  The  careful  and  industrious,"  says  he,  "  should  be  appointed  masters  of  the 
wks ;  dliese  qualities  are  more  necessary  for  this  business  than  stature  or  strength  of 
l>ody,  for  this  service  requires  diligent  care  and  art."     Of  the  ploughman  he  says, 

,  9.  /a  ike  flatif^mimn,  though  a  decree  of  genius  it  nocetsarr,  yet  it  is  riot  enough.  **  There  should  be 
joiwd  10  it  a  hifihnoi  of  voloe  and  manner,  to  terrify  the  cattle:  but  he  should  temper  strength  with 
cl»KBey ;  because  be  ought  to  lie  more  terrible  than  cruel,  that  so  the  oxen  may  obey  his  commands, 
nd  eai^Dae  the  locker  at  their  woA^  not  being  spent,  at  the  same  time,  both  with  the  severity  or 
*^tm  and  strlpcsi    But  what  the  olBces  of  masters  of  worlu  and  of  ploughmaa  are,  I  shall  mention  In 
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thelr  proper  placea.  It  U  MifDclent  at  present  to  observe,  that  tallnen  and  strength  are  of  great  lue  \n  the 
one,  and  of  very  little  in  the  other ;  for  we  should  make,  as  I  have  said,  the  Ullcst  man  a  ploughman, 
both  for  the  reason  I  have  ahready  mentioned,  and  because  there  U  no  rustic  work  by  which  a  UIl  man  ia 
less  fatigued  than  by  ploughing ;  because,  when  employed  in  this,  walking  almost  upright,  he  may  lean 
upon  the  handle  of  the  plough.**  Of  the  common  labourer  he  says,  "  The  common  labourer  may  be  of  anv 
sise,  provided  he  is  able  to  endure  fatigue."  And  of  the  vinedresser,  **  Vineyards  do  not  require  such 
tall  men,  provided  they  are  thick  and  brawny ;  for  tliis  constitution  of  body  is  most  proper  for  digging, 
pruDlng,  and  the  other  culture  necessary  for  them.    In  this  work  diligence  is  less  necessary  than  In  the 


other 
the 


n  works  of  husbandry ;  because  the  vine-^Iresser  ought  to  perform  his  work  in  company  and  under 
eye  of  a  director.    Commonly  wicked  men  are  of  a  quicker  genius,  which  this  kind  of  work  require*  ; 

,  as  it  requires  not  only  a  stout  servant,  but  one  of  an  active  contrivance,  vineyards  are  commonly 

cultivated  by  slaves  in  chains.*'  (CoL,  lib.  i.  cap.  9.)  Thus  we  see,  that,  amon^  the  Romans,  labourers  woe 
appointed  to  the  dilftrent  works  of  husbandry,  according  to  their  strength,  stxe,  and  genius. 

89.  With  respect  to  the  wages  of  agricuUural  labour  among  Uie  Romast  very  little  benefit 
can  be  derived  from  knowing  the  absolute  sum  of  money  paid  for  any  article,  unless  it 
can  be  compared  with  the  price  of  other  commodities.  The  price  of  a  slave  in  Cato*s 
time,  was  about  SOL  ;  in  the  time  of  Columella  it  had  risen  to  601. ;  or  to  the  price  of 
eight  acres  of  good  land.  A  good  vine-dresser  cost  66/.  ISi.  4<f.,  and  a  good  ploughman 
or  labourer  not  less  than  60/.  Hie  interest  of  money  at  this  time  was  6L  per  cent  pa- 
annum  ;  therefore,  in  stating  the  expense  of  farm  labour,  a  slave  must  be  rated  at  not  leas 
than  12/.  per  cent,  as  being  a  perishable  commodity ;  so  that  one  who  cost  60/.  would 
fall  to  be  charged  at  the  rate  of  7/.  4s.  per  annum,  besides  his  maintenance  and  clothing. 
This  may  give  some  idea  of  the  wages  that  would  be  paid  to  a  free  servant  who  hired  him- 
self  by  the  year ;  of  which,  however,  there  appeon  to  have  been  no  great  number,  their 
wages  not  being  stated. 

90.  ^U  the -tervitnUwiere  maintained  and  clothed  bi/ the  farmer  or  projm  and  as  may 
be  supposed,  it  was  the  interest  of  the  latter  that  this  sliould  be  done  m  a  good  and  suffi- 
cient manner.  Columella  mentions  what  he  calls  an  old  maxim,  concerning  the  bailiff: 
"  That  he  should  not  eat  but  in  the  sight  of  all  the  servants,  nor  of  any  other  thing  but 
what  was  given  for  the  rest.**  He  mentions  the  reason  of  this :  **  For  thus,**  says  he, 
"  sliall  he  take  care  that  both  the  bread  be  well  baked,  and  the  other  things  prepared  in  a 
wholesome  manner.**  (Co/.,  lib.  i.  cap.  8.)  The  same  author  mentions  the  treatment 
that  masters  ought  to  give  their  slaves :  "  So  much  the  more  attentive,**  says  he,  **  ought 
the  master  to  be  in  his  enquiry  concerning  this  kind  of  servants,  that  they  may  not  be 
injured  in  their  clothes  and  other  things  afforded  them,  inasmuch  as  they  are  subject  to 
many,  such  as  bailiffs,  masters  of  works,  and  gaolers ;  and  the  more  they  are  liable  to 
receive  injuries,  and  the  more  they  are  hurt  through  cruelty  or  avarice,  the  more  they  are 
to  be  feared.  Hierefore  a  diligent  master  ought  to  enquire,  both  at  themselves,  and 
likewise  the  free  servants  in  whom  he  may  put  greater  confidence,  whether  they  receive 
the  full  of  what  b  allowed  them  ;  he  himself  ought  likewise  to  try,  by  tasting  Use  good- 
ness of  the  bread  and  drink,  and  examine  their  clothes, .mittens,  and  shoes.**  (Co/.,  Ub.  L 
cap.  8.)  In  another  place,  he  says,- "  That  the  bailiff  should  have  the  family  dressed 
and  clothed  rather  usefully  than  nicely,  and  carefully  fortified  against  the  wind,  cold,  and 
rain ;  all  which  they  will  be  secured  from,  by  sleeved  leathern  coats,  old  cenlones  (thick 
patchwork  as  bed-quilts)  for  defending  their  heads ;  or  cloaks  with  hoods.  If  the  labourers 
are  clothed  with  these,  no  day  is  so  stormy  as  to  prevent  them  from  working  without  doors. 
{CoL,  lib.  i.  cap.  8.)  Cato  likewise  makes  particular  mention  of  the  clothes  of  tlie  slaves : 
"  The  vestments  of  the  family,**  says  he,  "  a  coat  and  a  gown  three  feet  and  a  half  long 
should  be  given  once  in  two  years  j  whenever  you  give  a  coat  or  a  gown,  first  receive  the 
old  one ;  of  these  make  centones.  Good  shoes  should  be  given  once  in  two  years.**  {Cai.^ 
cap.  59.) 

9L  Cato  informs  us  tohat  quality  of  bread  and  wine,  and  what  other  kitutt  qfmeat,  were  gftem  to  la. 
mrers.     Of  bread,  be  says,  each  labourer  was  allowed  at  the  rate  of  three  pounds  avolraupoUL  or  of 
three  pounds  twelve  ounces  avoirdupois  in  the  day,  according  to  the  severity  of  his  labour.    **  During 
'"ft  winter/'  says  he,  •*  the  bailiff  shcdd  have  four  modU  of  whei '       ■  « 
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Galled  iora.    The  manner  in  which  this  liquor  was  made,  is  described  both  by  Pliny  and  Columelhi ;  and 


bourers.     Of  bread,  be  says. 

Is  twelve  ounces  a                                 _  ^ 

the  winter,*'  says  he,  **  the  bailiff  shcdd  have  four  tnodU  of  wheat  each  mooth,  and  during  tiie  summer 
four  modU  and  a  half;  and  the  housekeeper,  or  the  bailiff*s  wife,  and  the  shepherd,  should  have  three. 
During  the  winter,  the  slaves  should  have  four  pounds  of  bread  each  in  the  day ;  fW>m  the  time  that  they 
begin  to  dig  the  vmcyard,  to  the  ripening  of  the  flgs,  they  should  have  five  pounds  each ;  after  which 
.w„. -.-„.,^ r_._,_ ,. —    —  .^v    «w  ...   f       .    .. ^"/allowance  of  wine; 

:  a  weak  kind  of  wine 


all  beer  given  to 


iTunng  me  wmcer,  me  staves  snouia  nave  lour  pounas  ot  orcaa  eacn  m  me  oay ;  nron 
begin  to  dig  the  vmcyard,  to  the  ripening  of  the  flgs,  they  should  have  five  pounds 
they  should  return  again  to  four.**  {Cat.,  cap.  5&)  To  this  broad,  there  was  a  daily  a 
during  the  three  months  that  immediately  followed  the  vintage,  the  servants  drank  i 
Galled  Iora.  The  manner  in  which  this  liquor  was  made,  is  described  both  by  Pliny  a 
flrom  the  description  given  by  them,  it  may  well  be  supposed  to  be  as  good  as  the  ssa 
senrants  in  Britabi.  CPUn.  Not.  HkL,  lib.  xiv.  cap.  la)  It  does  not  appear  that  the  Roman  slaves  were 
much  restricted  \n  the  quantity ;  Cato  mentions  no  measure ;  he  only  says,  that  they  have  this  to  drink 
for  three  months  after  the  vintage :  he  proceeds  in  this  manner :  '*  In  the  fourth  month,  each  should  get 
a  hemima  of  wine  in  the  day,  which  is  at  the  rate  of  two  and  a  half  conffi  in  the  month ;  In  the  fifth, 
nxth,  seventh,  and  eighth  months,  each  a  textary  In  the  day.  which  is  five  eonf^  in  the  month ;  in  the 
ninth,  tenth,  and  deventh,  each  three  hemhue  in  the  day,  which  is  an  amphora  in  the  month.  More 
than  this,  at  the  aaiamaUa  and  eomfUalia,  to  each  man  was  given  a  oaaghu.  The  quantity  of  wine  for 
each  man  in  the  year  Is  eight  quadzantals ;  however,  as  addition  must  be  made  according  to  the  work  in 
which  the  slaves  are  employed,  it  is  not  too  much  for  each  of  them  to  drink  ten  ouadrantals  ha  the  year.'* 
This  allowance  of  wine,  it  must  be  acknowledged,  was  not  incootlderable,  bemg  at  least  aeventy^ur 
gallona  in  the  year,  or  at  an  avenge  1*62  parts  or  a  pint  in  the  day. 

92.  Besides  bread  and  winef  the  slaves  got  what  was  caBed  jnUmentariumf  which  an- 
swers to  what  in  some  parts  of  the  country  is  called  kitdien  dripping  or  faL  {Pliiu 
Nat,  Hist.,  lib.  iviii.  cap.  8.)     For  this  purpose  Cato  recommends  the  laying  up  as 
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msny  fidlitti  oLt^  ascan  be  gathered ;  afterwards  the  early  oliTes  fWxo  whidi  the  smallctt 
quaality  of  oil  is  expected;  at  the  same  time  obserring  that  these  must  be  given  sparingly, 
that  dfeey  maj  last  the  longer.  When  the  oliyes  are  finished,  he  desires  salt  fi.sh  aiid 
Tiaegar  to  be  given,  and  besides^  to  each  man  a  seiiarius  of  oil  in  the  month,  and  a 
Mec&u  of  salt  in  the  year.  {Cat.,  cap.  18.)  ColumeUa,  for  this  purpose,  directs  apples 
pevs,  and  figs,  to  be  laid  up :  he  adds,  if  there  is  a  great  quantity  of  these,  the  rustics 
are  secured  in  no  small  part  of  their  meat  during  the  winter,  for  they  serve  for  drippincr 
arte.    (CU:,  lib.  xii.  cap.  14.) 

SuasKCT.  3.     Of  tk£  BeatU  of  Labour  tued  by  tMe  Eoman*. 

9S.  I%e  labouring  cattle  uaed  by  the  Romansy  aa  well  as  by  all  the  ancient  nations,  were 
chiefly  tiie  ox,  the  aas  sometimes,  the  mule  for  burdens,  and  but  very  rarely  the  horse. 
The  hone,  however,  was  reared ;  but  afanost  exclusively  for  the  saddle,  the  chase,  or 
fiv  war.  The  respect  for  the  ox  which  existed  among  the  Egyptians,  Jews,  and  Greeks, 
was  continued  among  the  Romans,  so  much  so  that  Varro,  and  after  him  Columella  and 
Ffiay,  adduce  an  instance  of  a  man  having  been  indicted  and  condemned,  for  killing  one 
to  please  a  boy  wlio  longed  for  a  dish  of  tripe. 

9i.  Tke  breeding,  breahmg,  feeding,  and  working  of  the  ox  an  very  particularly  treated 
of  by  the  andent  anthon. 

&  JMI%  way  miadBiM,  **  •hoaU  be  tall,  with  bugeneinben,  of  a  middle  afe,  rather  younc  than  old, 
of  a  ileni  countenance^  mall  honu,  a  lurawnjr  and  vast  nedc,  and  a  oonflned  twUj/'  {,PaI ,  lib.  iv. 
•ct.110 

K  71f  cBwv  Cohnadla  "  most  appmvcg  of;  are  of  a  tall  make,  long,  with  very  large  belly,  very  broad 
ferefcead,  eyes  Made  and  open,  horns  graccAil,  imooth,  and  black,  hairy  ears,  ttrait  jaw»,  very  large 
devbp  and  tul,  and  moderate  hods  and  legs."    (OWL,  liU  vL  cap.  SI.) 

97.  Breeders  both  of  kortes  and  cows,  Viigil  observes,  should  attend  principally  to  the 
make  of  the  fiemale.  "  If  any  one,"  says  be,  "  fond  of  the  prize  at  the  Olympic  games, 
beeeds  horses  ;  or  if  any  one  breeds  stout  bullocks  for  the  plough,  he  chiefly  attends  to 
the  make  of  the  mother,  who  ought  to  be  large  in  all  her  parts."  {Georg,,  iii.  v.  49.)  Ibe 
same  maxim  is  enforced  scientifically  by  Cline.    (Commun.  to  Board  of^g-t  vol.  iv.) 

98.  For  breaking  and  training  cattle  to  the  yoke,  Varro  and  Columella  give  very  parti- 
cnJar  directions.  <*  To  break  bullocks,**  sa3rs  Varro,  **  put  their  necks  between  forked 
stakes ;  set  up  one  for  each  bullock,  and  give  them  meat  firom  the  hand ;  they  will  become 
tractable  in  a  few  days :  then,  in  order  that  by  degrees  they  may  become  accu&tomed  to 
the  yoke,  let  an  unbroken  one  be  joined  with  a  veteran,  whom  he  will  imitate ;  then 
let  than  go  upon  even  ground  without  a  plough  ;  then  yoked  to  a  light  plough  in  a  sandy 
soiL  That  they  may  be  trained  for  carriages,  they  should  first  be  put  to  empty  carts,  and 
driven,  if  convenient,  through  a  village  or  town ;  the  habit  of  bearing  frequent  noi<»e,  and 
aedng  a  variety  of  objects,  will  soon  make  them  fit  for  use.     ( Var^^  lib.  i.  cap.  20.) 

99.  Tratning  commences  with  the  calf  state ;  and  "  calve^'*  says  Virgil,  "  which 
you  intend  for  country  labour,  should  be  instructed  while  their  youthful  minds  are 
tractable,  and  their  age  manageable  :  first  bind  round  their  necks  wide  wrcatlis  of  tender 
twigs;  then,  when  their  free  necks  have  been  accustomed  to  servitude,  put  real  collars 
upon  them ;  join  bullocks  of  equal  strength,  and  make  them  step  together ;  at  first  let 
them  frequently  be  employed  in  drawing  along  the  ground  wheels  without  any  carriage 
npon  tboa,  so  that  they  may  print  their  steps  only  upon  the  top  of  ihe  dust ;  afterguards 
let  the  beechen  axle  groan  under  the  heavy  load,  and  the  pole  draw  Jie  wheels  joined  to 
the  weighty  carriage.**    {Georg.,  iii.  ▼.  163.) 

lOQ.  Ltiouring  oxen  were  fed  with  the  mast  or  nuts  of  the  beech  or  sweet  chestnut,  gra|)e 
stones  and  husks  after  being  pressed,  hay,  wheat  and  barley  straw,  bean  vetch  and  lupine 
dmS^  all  parts  of  corn  and  pulse,  grass,  green  forage,  and  leaves.  'Ibe  leaves  used 
were  those  of  the  holm  oak,  ivy,  elm  (considered  (he  best),  (he  vine,  the  poplar,  &c 
The  poplar  leaves  were  mixed  with  the  elm  leaves  to  make  them  hold  out,  and  when  tliere 
were  no  ehn  leaves,  then  oak  and  fig  leaves  were  used.  {Cat.,  cap.  54.)  The  food  pre 
ferred  be^ire  all  others  by  Columella,  is  good  pasturage  in  summer,  and  hay  and  com  in 
vintcr;  but  he  says  the  food  and  manner  of  feeding  differ  in  different  countries. 

101.  Oxen  were  worked  in  pairs  abreast  both  with  the  cart  and  plough,  and  stood  in  the 
stables  also  in  pairs,  in  bubtUa  or  stalls  formed  on  purpose.  They  were  carefully  matched, 
m  order  that  the  stronger  might  not  wear  out  the  weaker.  They  were  yoked  either  by 
the  hom  or  neck ;  but  the  latter  mode  was  greatly  preferred. 


as.  Ydaagf  tg  the  home.  Columella  obterres, "  is  condemned  by  almost  all  who  have  written  on  has. 
taadry ;  becaiiae  cattle  can  exert  BKune  ttrcngth  (him  the  neck  and  breast,  than  the  homt ;  a<  in  the  one 
my,  tl^  picM  with  the  whole  weight  and  bulk  of  their  bodies ;  whereaa  in  the  other  way,  they  arc  tor. 


mated  intb  having  their  heads  drawn  back  and  turned  up,  and  with  difficulty  stir  the  surface  of  the 
«ath  vith  a  light  plo««h.''  (CU.,  libi  a  ci^  IL  SSL) 

103.  Oxen,  when  in  the  plough,  were  not  allowed  to  go  a  great  way  without  turning  ; 
one  hundred  and  twenty  feet  was  the  length  fixed  upon,  and  further  than  this  it  was 
tbooght  improper  for  them  to  pull  hard  without  stopping.  The  Reverend  A.  Dickson 
it  probable,  that  **  the  breaks  or  plats  for  the  different  kinds  of  com  and  pulse 

C  3 


23  HISTORY  OF  AGRICULTURE.  Pabt  I. 

were  laid  out  nearly  of  this  length  and  breadth  *'  (Hutb.  of  the  Aiie.,  ii.  452.) ;  and  tiiere 
appear  grounds  for  concluding  that  the  case  was  the  same  among  the  Jews  and  Greeks. 
It  wras  thought  proper  that  oxen,  in  ploughing,  should  be  allowed  to  stop  a  little  at  the 
turning,  and  when  they  stopped,  that  the  plouj^unan  should  put  the  yoke  a  little  forward, 
that  go  their  necks  might  cool.  **  Unless  their  necks  are  carefully  and  regularly  cooled/* 
says  Columella,  <<  they  will  soon  become  inflamed,  and  swellings  and  ulcers  will  arise.** 
The  same  author  directs  that  « the  ploughman,  when  he  has  unyoked  his  oxen,  must  rub 
tliem  after  they  are  tied  up,  press  their  backs  with  his  hands,  pull  up  their  hides,  and  not 
suffer  them  to  stick  to  their  bodies ;  for  this  is  a  disease  that  is  very  destructive  to  working 
cattle.*'  No  food  mtist  be  given  them  till  they  have  ceased  from  sweating  and  high 
breathing,  and  then  by  degrees,  in  portions  as  eaten ;  and  afterwards  they  are  to  be  led  to 
the  water,  and  encouraged  by  whistling.**     (Co/.,  lib.  ii.  cap.  3.) 

104.  In  purchasinft  working  oxen,  Varro  directs  to  choose  such  as  have  «  spacious  horns, 
rather  black  than  otherwise,  a  broad  fordead,  wide  nostrils,  a  broad  chest,  and  thick 
dewlap."  (Lib.  i.  cap.  20.)  All  the  Roman  auUiors  agree  that  the  best  colour  of  lite  body 
is  red  or  dark  brown  ;  that  the  black  are  hardier,  but  not  so  valuable ;  that  the  hair  should 
be  short  and  thick,  and  the  whole  skin  very  soft  to  the  touch ;  the  body  in  general  very 
long  and  deep,  or,  as  Columella  and  Fblladius  express  it,  compact  and  square.  The 
particular  parts  they  also  describe  at  length  in  terms  such  as  would  for  the  most  part  be 
approved  by  experienced  breeders  of  cattle ;  making  due  allowance  for  the  difference  be- 
tween choice  for  working,  and  choice  for  fatting.  Hiey  all  concur  in  recommending 
farmers  to  rear  at  home  what  oxen  they  want,  as  those  brought  from  a  distance  often 
disagree  with  the  change  of  soQ  and  climate. 

105.  The  ass  was  the  animal  next  in  general  use,  Varro  says  they  were  chiefly  used  for 
carrying  burdens,  or  for  the  mill,  or  for  ploughing  where  the  land  was  light,  and  that  they 
were  most  conunon  in  the  south  of  Italy,  especially  in  Campania.  (Lib.  ii.  cap.  6.)  He 
gives  directions  for  breeding  and  rearing  them ;  and  states  that  tihe  female  should  not 
be  allowed  to  work  when  in  an  advanced  state  of  pregnancy,  but  that  the  male  does 
not  improve  by  indulgence  in  labour.  The  foal  is  removed  from  the  dam  a  year  afler  being 
foaled,  and  broken  for  labour  in  the  third  year. 

106.  Mtdesy  Columella  says,  «  are  very  proper  both  for  the  road  and  the  plough,  provided 
they  are  not  too  dear,  and  the  stiff  lands  do  not  require  the  strength  of  the  ox.**  *<  Mules 
and  hinni,**  Varro  oteerves,  *<  are  of  two  kinds ;  the  first  being  the  offspring  of  a  mare  and 
an  ass,  and  the  second  of  a  horse  and  an  ass.  A  hinnusis  less  than  an  ass  in  the  body,  com- 
monly of  a  brighter  colour ;  his  ears,  mane,  and  tail  like  those  of  the  horse.  The  mule  is 
larger  than  the  ass,  but  has  more  of  the  character  of  that  animal  in  its  parts  than  the 
hinnus.  To  breed  mules,  a  joung  jackass  is  put  under  a  mare  when  he  is  foaled,  and 
being  reared  with  her  is  admitted  to  her  the  third  year ;  nor  does  he  despise  the  mare  on 
account  of  former  habits.  If  you  admit  him  younger  he  soon  gets  old,  and  his  offspring 
is  less  valuable.  Persons  who  have  not  an  ass  wliich  they  have  brou^t  up  under  a  mare, 
and  who  wish  to  have  an  ass  for  admission,  choose  the  largest  and  the  handsomest  they 
can  find,  from  a  good  breed.**  (J^orrot  lib.  ii.  cap.  8.)  Mules  are  fed  like  the  ass,  on 
spray,  leaves,  herbage,  hay,  dian^  and  com. 

107.  The  horse  was  scarcdy,  ifatatt,  vsed  in  Roman  agriculture,  but  was  reared  for  the 
saddle  and  the  array,  by  some  farmers.  Varro  and  Columella  are  particular  in  their 
directions  as  to  the  choice  of  mares,  and  breeding  and  rearing  their  young ;  but  as  these 
contain  nothing  very  remarkable,  we  shall  merely  remark  that  the  signs  of  future  merit 
in  a  colt  are  said  to  be  a  small  head,  well  formed  limbs,  and  contending  with  other  oolts 
or  horses  for  superiority  in  running,  or  in  any  other  thing. 

108.  The  dog  is  a  valuable  animal  in  every  unenclosed  country,  and  was  kept  by  the 
Roman  farmers  for  its  use  in  assisting  the  shepherd,  and  also  for  watching.  Varro  men- 
tions two  kinds  :  one  for  hunting,  wliich  belongs  to  fieree  and  savage  bessts ;  and  one  for 
the  shepherd  and  the  watch-box.  The  latter  are  not  to  be  bought  from  hunters  or 
butchers,  because  these  are  either  lazy,  or  will  follow  a  stag  rather  than  a  sheep.  The 
best  colour  is  white,  because  it  is  most  discernible  in  the  dark.  They  must  be  fed  in  the 
kitchen  with  bread  and  milk  ;  or  brodi  with  bruised  bones,  but  never  with  animal  food, 
and  never  allowed  to  suffer  fVom  hunger,  lest  they  attack  the  flock,  lliat  they  may  not 
be  wounded  by  other  beasts,  they  wear  a  collar  made  of  strong  leather  set  with  nails,  the 
inward  extremities  of  which  are  covered  with  soft  leather,  that  the  hardness  of  the  iron 
may  not  hurt  their  necks.  If  a  wolf  or  any  other  beast  is  wounded  by  these,  it  makes 
other  dogs  that  have  not  the  collar  remain  secure.     (  Varr»,  lib.  ii.  cap.  9.) 

SuBSBCT.  4.     Of  the  JgricuUural  Imj)lements  of  the  Romans. 

109.  The  Romans  used  a  great  many  instruments  in  their  culture  and  farm  manage- 
ment ;  but  their  particular  forms  and  uses  are  so  imperfectly  described,  that  very  little  is 
known  concerning  them.  , 

110.  The  plough^  the  most  important  instnunent  in  agriculture,  is  mentioned  by  Cato  as 
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of  two  kinds,  one  for  sttoag,  and  the  other  for  light,  aoib.  Varro  mentions  one  with  two 
mould  bonds,  widi  which,  he  says,  **  when  thej  plough  after  sowing  the  seed,  they  are  said 
to  xidge."  Pliny  mentions  a  plough  with  one  mould  board  for  the  same  purpose,  and 
others  widi  a  coulter,  of  which,  he  mys,  there  are  many  kinds.  It  is  probable  indeed, 
as  the  Rer.  A.  Didcson  has  remarked,  that  the  andents  had  many  kinds  of  ploughs, 
tfaoogfa,  peihaps,  not  so  scientifically  constructed  as  those  of  modem  times.  **  lliey  had 
pkm^B,"  he  says,  **  with  mould  boards,  and  without  mould  boards ;  with  and  without 
coulters ;  with  and  without  wheels ;  with  broad  and  narrow  pointed  shares ;  and  with 
dares  not  only  with  sharp  sides  and  points,  but  also  with  high-raised  cutting  tops.** 
(fftu6w  if  the  An.^  ii.  388.)  But  amidst  all  this  variety  of  ploughs,  no  one  has  been  able 
to  depict  the  simplest  form  of  that  implement  in  use  among  the  Romans.  Professor  John 
Mar^n,  in  his  notes  to  Virgil's  Georgics,  gives  a  figure  of  a  modem  Italian  plough  to 
illastrate  Virgil's  description.  Roder  says  the  Roman  plough  was  the  same  as  b  still 
used  in  the  soath  of  Fnmoe  (Jig.  11.)     Some  authors  hare  made  fimdfiil  representations 


of  it  of  the  rudest  oonstruction  ;  others  baTC  exhibited  more  refined  pieces  of  mechanism, 

but  most  improbable  as  portraits. 

111.  Fnm  the  ibffiererd  part*  of  the  plough  mentioned  by  the  Roman  authors,  a 

figure  has  been  imagined  and   <icscribed  by  the  author  of   the   Husbandry  of  the 

AmdnU,  which,  from  his  practical  knowledge  of  agriculture,  and  considerable  claasi. 

cal  attainments,  it  is  to  be  regretted  he  did  not  live  to  see  delineated.     A  plough  in 

vat  from  time  immemorial  in  Valentia  (Jig.  12.),  is  supposed  to  come  the  nearest  to 

the  common  Roman  imple- 
ment. In  it  we  have  the 
buris  or  head  (a) ;  the  temo, 
or  beam  (6) ;  the  stiva,  or 
handle  (c)  ;  the  dentale,  or 
share  head  (d) ;  and  the  vo- 
mer or  share  (/?).  The  other 
parts,  the  aura  or  mould 
board,  and  the  culter  or 
coulter,  composed  no  part 
of  the  simplest  form  of  Ro- 
man plough  ;  the  plough- 

atafl^  or  paddle,  was  a  detadied  part ;  and  the  manicula,  or  part  which  the  ploughman 

took  hold  of,  was  a  short  bar  fixed  across,  or  into  the  handle,  and  the  draught  pole  (/) 

was  that  part  to  which  the  oxen  were  attached. 

112L    J%e   plough   dacribed    try    VirgU  had  a  mould  board,    and  was    used  for 

coverii^  seed  and  ridging ;  ^  ^^  13 

but  that  wfaidi  we  have  ^ 

picted,  was   the    common 

fonn  nsed  in  stirring  the 

soil.     To  supply  the  place 

of  our  mould  boards,  this 

Plough  required   either    a 

■«t  of  diverging  stick  (g), 

iBsated  in  the  share  head, 

v  to  be  held  obliquely  and 

doping  towards  the  side  to 

vhicb  the  earth  was  to  be 

t^inied.     The  Romans  did 

not  plough  their  fields  in 

beds,  by  drcumvolving  fur- 
rows, as  we  do;  but  the  cat- 
tle returned  always  on  the 

^^oie  side,  as  in  ploughing 

*ith  a  tnmwrest  ploi^^ 
}13   Wked  ploughst  Lastejrrie  thinks,  were  invented  in  or  not  long  before  the  time  of 

^^>  who  attributes  the  invention  to  the  inhabitants  of  Cisalpine  Gaul.     Virgil 
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to  have  known  siu^  ploughs,  and  refers  to  them  in  his  Gewgict.  In  the  Greek  monu- 
ments of  antiquity  are  only  four  or  five  examples  of  these.  Lasteyric  has  given  figures 
of  three  whet>l  ploughs  from  Caylus*s  Collection  of  Antiquities  (fig*  18.  a  and  b),  and.  from 
a  Sicilian  medal  (c;. 

114  The  urpex,  or  trpex,  teems  to  have  been  a  plank  with  several  teeth,  used  as  our 
brake  or  cultivator,  to  bredc  rough  ground,  and  tear  out  roots  and  weeds.  .  14 

1 15.  The  crates  seems  to  have  been  a  kind  of  harrow ; 

1 16.  The  rostrum,  a  rake  used  in  manual  labour ; 

117.  The  sarculum,  a li&nd  hoe,  similar  to  our  draw  hoe;  and 

118.  TAenuzTra,  a  hand  hoe  of  smaller  size. 

1 19.  The  Hdens  (bi-dens)  seems  to  have  been  a  two-pronged  hoe  of  large  sice, 
with  a  hftinynpr  at  the  other  end  used  to  break  clods.  Th^  were  used  chiefly 
in  cultivating  vineyards. 

120  The  Sgo  seems  to  have  been  a  spade  (^.  14.),  and  the  pola  a  shovel  or 
sort  of  spade,  or  probably  a  synonym.  The  hgo  and  pala  were  made  of  wood 
only,  of  oak  shod  with  iron,  or  with  the  blade  entirely  <^  iron. 

121.  Tlie  securis  seems  to  have  been  an  axe,  and  the  same  term  was  applied  to 
the  bUdc  of  the  pruning  knife,  which  was  formed  like  a  crescent. 

1 22.  Tfie  dolabra  was  a  kind  of  adxe  for  cutting  roots  in  tree  culture. 

123.  Tlie  reaping  hook  seems  to  have  been  the  same  as  that  in  modem  use  :  some  were 
used  for  cutting  off  the  ears  of  far  or  maize,  and  these,  it  may  be  presumed,  were  not 

15  serrated  like  our  sickles;  others  for  cutting  wheat  and 

barley  near  the  ground,  like  our  reaping  hooks.  In  the 
south  of  Gaul,  Pliny  informs  us,  they  had  invented  a  reap- 
ing machine :  from  his  description  this  machine  must  have 
borne  a  considerable  resemblance  to  that  used  in  Suffolk, 
for  cropping  the  heads  off  clover  left  for  seed,  and  not 
unlike  other  modem  attempts  at  an  engine  of  Ibis  descrip- 
tion.    (Sec^.  16.) 

1 24,  There  were  threskmg  inqtlements  for  manual  labour, 
and  for  being  drawn  by  horses ;  and  some  for  striking  off 
the  ears  of  com  (Jig,  15.),  like  what  are  called  rippling 
combs,  for  combing  off  the  capsules  of  newly  pulled  flax. 
^  125.  ^  variety  of  other  instruments  for  cleaning  com, 
and  for  the  wine  and  oil  press,  are  mentioned ;  but  too 
obscurely  to  admit  of  exact  description. 

SaasccT.  5.     Of  the  Agricultural  Operations  rf  the  Romans, 

126.  Of  simple  agricultural  operations,  the  most  important  are  ploughing,  sowing, 
and  reaping ;  and  of  such  as  are  compound,  or  involve  various  simple  operations,  fallow- 
ing, manuring,  weeding,  and  field-watering. 

127.  Ploughing  is  universally  allowed  to  be  the  most  important  operation  of  agri* 
culture.  «  What,"  says  Cato,  "  is  the  best  culture  of  Umd?  Good  ploughing. 
What  is  the  second  ?  Ploughing  in  the  ordinary  way.  What  is  the  third  ?  faying 
on  manure."  (Cap.  Ixi.)  The  season  for  ploughing  was  any  time  whei.  land  was  not  wet : 
in  the  performance,  the  furrow  is  directed  to  be  kept  equal  in  breadth  throughout,  one 
furrow  equal  to  another ;  and  straight  furrows.  The  usual  depth  is  not  mentioned,  but  it 
was  probably  consideral)le,  as  Cato  says  com  land  should  bo  of  good  quality  *for  two  feet 
in  depth.  No  scamni  or  balks  (hard  unmoved  soil)  were  to  be  left,  and  to  ascertain  that 
this  was  properly  attended  to$  the  farmer  is  directed,  when  inspecting  the  work  done,  to 
push  a  pole  into  the  ploughed  land  in  a  variety  of  places.  The  plough  was  generally 
drawn  by  one  pair  of  oxen,  which  were  guided  by  the  ploughman  wi&out  the  aid  of  a 
driver.  In  breaking  up  stiff  land  he  was  expected  to  plough  half  an  acre,  in  ftee  land 
an  acre,  and  in  li^t  land  an  acre  and  a  half,  each  day.  Land,  as  already  noticed 
(103.),  was  ploughed  in  square  plots  of  120  feet  to  the  side,  two  of  which  made  a  jugeram 
or  acre.  A  similar  practice  seems  to  have  existed  among  the  Eastern  nations,  and  is 
probably  alluded  to  in  tlie  book  of  Samuel  (chap.  xiv.  5.  14.),  where  Jonathan  and  his 
armour-bearer  are  said  to  have  slain  about  twenty  men  within  half  an  acre,  or  literally 
"  half  a  furrow  of  an  acre  of  land." 

1 28.  FaUomng  was  a  universal  ftracHce  amon^  the  Romans-  In  most  cases,  a  crop  and 
a  year's  fallow  succeeded  each  other ;  though,  when  manure  could  be  got,  two  crops  or 
more  were  taken  in  succession;  and  on  certain  rich  soils,  which  Pliny  describes  as 
favourable  for  barley,  a  crop  was  taken  every  year.  In  fallowing,  the  lands  were  first 
ploughed  after  the  crop  was  removed,  generally  in  August;  th^  were  again  cross- 
ploughed  in  spring,  and  at  least  a  Ihird  time  before  sowing,  whether  spring  com  or 
winter  com  was  the  crop,  lliere  was,  however,  no  limit  to  £e  number  of  ploughings 
and  sardings,  and,  when  occasioned  required,  manual  operations ;  the  object  being,  as 
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Theopinaatiis  obserresy  «  to  let  the  earth  feel  the  cold  of  winter,  and  the  sun  of  nunmeri 
Id  insert  the  soily  and  render  it  free,  light,  and  clear  of  weeds,  lo  that  it  can  most  easily 
affivd  Doundiment.''     {Theo.  de  Caus.  Flant.,  lib.  iiL  cap.  S5.) 

129.  MaMotHg  was  held  in  sacfa  high  esteem  by  the  Romans,  that  immortality  was 
^f«n  to  Stercnlius  for  the  inventioo.  They  collected  it  from  every  source  which  has 
been  thoti^  of  bj  the  modems*  vegetable,  animal,  and  mineral,  territorial,  aquatic,  and 
Bisnae.  Animal  dung  was  divided  into  three  kinds,  diat  produced  by  birds,  that  by 
mcD,  and  that  by  cattle.  Pigeon-dung  was  preferred  to  all,  and  next  human  ordure  and 
otiae.  Figeon-dnng  wna  used  as  a  top-dressing ;  and  human  dung,  mixed  with  clean- 
ings of  the  villa,  and  with  urine,  was  ^plied  to  the  roots  of  the  vine  and  the  olive.  "  >!• 
Vsno^*  says  I^iny,  **  extols  the  dung  of  thrushes  from  the  aviaries,  as  food  for  swine 
sad  oxen,  and  aawnts  that  there  is  no  food  that  fitttens  them  more  quickly.**  Varro  pt«- 
ftn  it  also  as  a  mannie  ;  on  which  Pliny  observes,  ^  we  may  have  a  good  opinion  of  the 
maonos  of  our  timesy  if  our  ancestors  had  such  large  aviaries,  as  to  procure  from  them 
dung  to  dieir  fidds."  (Aof.  £ut.,  lib^  xvii.  cap.  9.)  Dunghills  were  directed  to  be 
phraid  near  tibe  villa,  tfaeir  bottoms  hollowed  out  to  retain  the  moisture,  and  their  sides 
and  top  defended  frcni  the  sun  by  twigs  and  leaves.  Dung  usually  remained  in  the 
hesp  a  year,  and  vras  laid  on  in  autumn  and  spring,  the  two  sowing  wawons.  No  more 
VBB  to  be  spread  than  could  be  plou^^ied  in  the  same  day.  Crops  that  were  sickly  were 
revived  by  sowing  over  them  the  dust  of  dung,  especially  that  of  birds,  that  is,  by  what  is 
oow  oiled  a  top-dieasing.  Fluent  and  moderate  dungings  are  recommended  as  pre- 
fenble  to  occaalomd  and  verr  aSundant  supplies.  Green  crops,  especially  lupines,  were 
sown,  and  before  thej  came  into  pod  ploughed  in  as  manures  :  they  were  also  cut  and 
bmied  at  the  roota  of  fruit  trees  for  the  same  purpose.  Trees,  twigs,  stubble,  &c.,  were 
bomed  for  manure.  Cato  says,  **  If  you  cannot  sell  wood  and  twigs,  and  have  no 
stone  that  will  bum  into  lime,  make  charcoal  of  the  wood,  and  bum  in  the  com  fields  the 
twigs  and  small  branches  that  remain.**  Palladius  says  that  "  lands  which  have  been 
msmired  by  aahes  of  trees  vrill  not  require  manure  for  five  years.'*  (Lib.  L6.)  Stubble 
was  very  genenUy  burned,  as  it  was  also  among  the  Jews.  Lime  was  used  as  a  manure, 
e^Koally  for  vines  and  olives.  Cato  gives  particular  directions  how  to  form  the  kiln 
and  bum  iL  He  prefers  a  truncated  cone^  ten  feet  in  diameter  at  the  bottom,  twenty 
feet  higli,  and  three  feet  in  diameter  at  the  top.  The  grate  covers  the  whole  bottom ; 
tbere  is  a  pit  below  for  die  ashes,  and  two  fumaoe^oors,  one  for  drawing  out  the  burnt 
stone,  and  the  other  for  admitting  air  to  the  fire.  The  fuel  used  was  wood  or  charcoal. 
(Cap.  38.) 

^  isa  i/aH  vras  known  to  the  earlier  Roman  authors,  but  not  used  in  Italy.  It  is  men- 
tioned by  Pliny  as  having  been  ^  found  out  in  Britain  and  Gaul It  is  a  certain  rich- 
ness of  earth,**  he  says,  *'  like  the  kernels  in  animal  bodies  that  are  increased  by  fatness." 
Mari,  be  says,  was  knovm  to  the  Greeks,  *<  for  is  there  any  thing,**  he  adds,  *'  that  has 
net  been  tried  by  them  ?  They  call  the  marl-like  white  clay  leucargUion,  which  they  use 
in  the  lands  of  Megara,  but  only  where  they  are  moist  and  cold.*'  (Nat,  Hist.,  lib.  xviL 
op.  5.  8.)  But  though  the  Romans  did  not  use  marl,  because  they  had  not  dis- 
covered  it  in  Italy,  they  were  aware,  aa  Varro  and  others  inform  us,  of  its  use.  <<  When 
I  marched  an  army,**  says  Varro,  <<  to  the  Rhine,  in  Transalpine  Gaul,  I  passed  through 
some  countries  where  I  saw  the  fields  manured  with  white  fossil  day."  (Lib.  u 
cap.  7.)     This  must  have  been  either  marl  or  chalk. 

131.  Souvig  was  performed  by  hand  from  a  basket,  as  in  modem  times ;  the  hand,  as 
Pliny  observes,  moving  with  the  step,  and  always  with  the  right  foot.  TTie  corns  and 
Wgixminous  seeds  were  covered  with  the  plough,  and  sometimes  so  as  to  rise  in  drills ;  the 
snsaller  seeds  with  the  hoe  and  rake. 

132.  In  reaping  com,  it  was  a  maxim,  that  it  is  "  better  to  reap  two  days  too  soon  than 
two  days  too  late."  Varro  mentions  three  modes  of  performing  the  operation :  cutting 
dose  to  the  ground  with  hooks,  a  handful  at  a  time ;  cutting  off  their  ears  with  a  curved 
stack,  and  a  saw  attached ;  and  cutting  the  stalks  in  the  middle,  leaving  the  lower  part  or 
bubble  to  be  cut  aAerwazda.  Columella  says,  **  Many  cut  the  stalks  by  the  middle,  with 
drBg.4iooks,  and  these  either  beaked  or  toothed :  many  gather  the  ears  with  mergee,  and 
oChos  with  combs.  This  method  does  very  well  where  the  crop  is  thin ;  but  it  is  very 
troublesome  where  the  com  is  thick.  If,  in  reaping  with  hooks,  a  part  of  the  straw 
is  cut  off  with  the  ears,  it  is  immediately  gathered  into  a  heap,  or  into  the  nubilarium,  and 
after  being  dried,  by  being  exposed  to  the  sun,  is  threshed.  But  if  the  ears  only  are  cut 
0^  they  are  carried  directly  to  the  granary,  and  threshed  during  the  winter."  {Col,,  lib.  ii. 
cap.  21.)  To  these  modes  Pliny  adds  that  of  pulling  up  by  the  roots ;  and  remarks, 
^neraUy,  that,  **  where  they  cover  their  houses  with  stubble,  they  cut  high,  to  preserve 
^  of  as  great  a  length  aa  possible ;  when  there  is  a  scarcity  of  hay,  they  cut  low,  that 
rtraw  may  be  added  to  the  chaff: "     (^o/.  £trt.,  lib.  xviii.  cap.  30.) 

ISL  A  napimg  maekime  used  In  the  pUins  of  Gaul,  is  mentioned  both  bv  FUny  and  Pslladluiu  which  is 
Utti  toottKd  ^  the  Utter : — "  In  the  plahis  of  Gaul,  they  use  this  quick  way  of  reaping,  and,  without 
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reapers,  cut  large  fields  with  an  ox  in  one  day.  For  this  puipoie  a  machine  li  made,  carried  upon  two 
wheels}  the  square  surface  has  boards  erected  at  the  side,  which,  sloping  outwards,  make  a  wider  space 
above ;  the  board  on  the  fore  part  is  lower  than  the  others ;  upon  it  there  are  a  gieat  many  small  teeth, 
wide  set  in  a  row,  answering  to  the  height  of  tiie  ears  of  the  com,  and  turned  upwaudc  at  the  endi ; 
on  the  back  part  of  this  machine  two 

short  shafts  are  fixed,  like  the  poles  16 

of  a  litter ;  to  these  an  ox  la  yoked, 
with  his  head  to  the  machine,  and 
the  yoke  and  traces  likewise  turned 
the  contrary  way :  he  is  well  trained^ 
and  does  not  oo  faster  than  he  is 
driven.  When  this  machine  Is  pushed 
through  the  standing  com.  all  the 
ears  are  comprehended  by  the  teeth, 
and  heaped  up  in  the  hollow  part  of 
it,  being  cut  offftom  the  straw,  which 
Is  left  behind ;  the  driver  setting  it 
higher  or  lower,  as  be  finds  it  necea- 
sary ;  and  thus,  by  a  few  goings  and 
retumings,  the  whole  field  Is  reaped. 
This  machine  does  very  wen  in  idain 
and  smooth  fields,  and  in  places 
where  there  is  no  necessity  for  feed, 
ing  with  straw."  (Pa/.,  lib.  vii.  tit  2.) 
A  conjectural  delineation  of  this  ma- 
chine ifig.  16.)  is  given  bv  Lasteyrie, 
in  his  ejection  des  MaiMnet,  ^c. 

134.  The  Romans  dui  not  hind  their  com  into  sheaves,  $a  is  customary  in  northem  cli- 
mates. When  cut  it  was  in  general  sent  directly  to  the  area  to  be  tiiresfaed ;  or,  if  ilie 
ears  only  were  cropped,  sent  in  baskets  to  the  bam.  Among  the  Jews,  Egyptians, 
and  Greeks,  the  com  was  bound  in  sheaves ;  or  at  least  some  kinds  were  so  tr^ted,  as 
appears  from  the  story  of  Ruth  "  gleaning  among  the  sheaves  ;*'  of  Joseph's  dream,  in 
which  his  <<  sheaf  arose  ;**  and  from  the  harvest  represented  by  Homer,  on  one  of  the 
compartments  of  Achilles's  shield.  (iZ.,  lib.  xviii.  550.)  Reapers  were  set  in  bands  on 
the  opposite  sides  of  the  field  or  plot,  and  worked  towards  the  centre.  As  the  land  was 
ploughed  in  the  same  manner  from  the  sides  to  the  middle,  there  was  an  open  furrow 
left  there,  to  which  the  reapers  hastened  in  the  way  of  competition.  A  reaper  was 
expected  to  cut  down  a  jugerum  of  wheat  in  a  day  and  a  half;  of  barley,  legumes,  and 
medica  or  clover,  in  one  day ;  and  of  flax  in  three  days. 

1 35.  Threshing  was  performed  in  the  area  or  threshing  floor,  a  circular  space  of  from  40 
to  60  feet  in  diameter,  in  the  open  air,  with  a  smooth  hara  surface.  The  floor  was  generally 
made  of  well  wrought  clay  mixed  with  amurca  or  the  lees  of  oil ;  sometimes  it  was 
paved.  It  was  generally  placed  near  the  nuMlarium  or  bam,  in  order  that,  when  a 
sudden  shower  happened,  during  the  process  of  threshing,  the  ears  might  be  carried  in 
there  out  of  the  rain.  Sometimes  also  the  ears  or  unthx«shed  com  of  the  whole  farm 
were  first  put  in  this  bam  and  carried  out  to  the  area  afterwards.  Varro  and  Columella 
recommended  that  the  situation  of  the  area  should  be  high  and  airy,  and  within  sight  of 
the  farmer  or  bailifif*s  house,  to  prevent  fraud;  distant  from  gardens  and  orchards, 
because,  though  dung  and  straw  are  beneficial  to  the  roots  of  vegetables,  they  are  de- 
structive when  they  fidl  on  their  leaves.**     ( Far.,  lib.  i.  cap.  51.) 

ISfi.  Tile  com  being  spread  over  ike  area  a  foot  or  two 
in  thickness,  was  threshed  or  beaten  out  by  the  hoofb 
of  cattle,  or  horses  driven  round  it,  or  dragging  a  ma. 
chine  over  it  This  machine.  Varro  informs  us,  was 
**  made  of  a  board,  rough  with  stones  or  iron,  with  a 
driver  or  great  weight  placed  on  it"  A  machine  com- 
posed of  rollers  studded  with  iron  knobs,  and  fUmished 
with  a  scat  for  the  driver  (Jl0.  17.),  was  used  in  the 
Carthaginian  territory.  Sometimes  also  thev  threshed 
with  rods  or  flails.  Far,  or  Indian  com  (Z^  MdpM 
Lk),  waa  generally  hand-picked,  or  passed  through  a 
handmilL 

137.  Com  was  cleansed  or  winnowed  by  throwing  Ufrom  one  part  of  the  floor  to  another 
(in  the  wind  when  there  was  any),  with  a  kind  of  shovel  called  ventilabrum;  another  im. 
plement,  called  a  van,  probably  a  kind  of  sieve,  was  used  when  there  was  no  wind.  After 
being  dressed,  the  corn  was  laid  in  the  granary,  and  the  straw  either  laid  aside  for  litter, 
or,  what  is  not  a  little  remarkable,  **  sprinkled  with  brine ;  then,  when  dried,  rolled  up  in 
bundles,  and  so  given  to  the  oxen  for  hay."     (Plin.  Nat,  Hist.,  lib.  xviii.  cap.  SO.) 

138.  Hay-making  among  the  Romans  was  performed  much  in  the  same  way  as  in 
modem  times.  The  meadows  were  mown  when  the  flowers  of  the  grass  began  to  fade  ; 
'<  as  it  dries,**  says  Varro,  *<  it  is  turned  with  forks ;  it  is  then  tied  up  in  bundles  of  four 
pounds  each,  and  carried  home,  and  what  is  left  strewed  upon  the  meadoW  is  raked 
togedier,  and  added  to  the  crop.**  "  A  good  mower,**  Columella  informs  us,  "  cuts  a 
jugerum  of  meadow,  and  binds  twelve  hundred  bundles  of  hay.**  It  is  probable  that  this 
quantity,  which  is  nearly  two  tons,  was  the  produce  per  acre  o£  a  good  crop.  A  second 
crop  was  cut,  called  cordum,  and  was  chiefly  used  for  feeding  sheep  in  winter.     Hay 
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was  also  made  of  lealj  twigs  lor  the  aame  puTpoae.  Cato  directa  the  boiliir  to  «  cot 
down  poplar,  ehiiy  and  oak  spny,  and  put  than  up  in  time,  not  orer  dry,  for  fodder  for 
tiie  sheep."  (Cap.  5-) 

139.  ^e^mg  and  Oirrmg  ike  90S  were  perfoimed,  the  fint  by  cutting  with  a  hook,  or 
pnlliiig  the  weeds  up  wiili  &e  hand ;  and  the  second  hy  sarding  or  hoeing.  Beans  were 
hoed  three  timea,  and  com  twice:  the  first  time  they  were  earthed  up,  but  not  the  second  or 
third ;  "  for/  says  CoIumeUa,  **  when  the  com  ceases  to  tiller,  it  rots  if  oorered  with 
eaitfa."  Lni»nes  were  not  sarcled  at  all,  <*  because  so  far  from  being  infested  with  weeds, 
they  destroy  them."  Honse-hoeing  was  also  practised,  the  origin  of  which  is  thus  given 
try  Hiay :  —  "  We  must  not  omit,**  says  be,  **  a  particular  method  of  ploughing,  at  this 
time  practised  in  Italy  beyond  the  Po^  and  introduced  by  the  injuries  ok'  war.  The 
Sakaa,  wlien  they  imTaged  the  lands  lying  under  the  Alps,  tried  likewise  to  destroy  the 
panic  sod  miDet  that  had  just  come  above  ground.  Finding  that  the  situation  of  the  crop 
prevented  tliem  from  destroying  it  in  the  ordinary  way,  they  ploughed  the  fields; 
bat  the  crop  at  hat  vest  being  double  what  it  used  to  be,  taught  the  fanner  to  plough 
amongst  the  com.**  Tins  operation,  he  informs  us,  was  poformed,  either  when  the  stalk 
was  beginning  to  appear,  or  when  the  plant  had  put  forth  ti»-o  or  three  leavei.  The 
corn  being  genervlly  sown  in  drills,  or  covered  with  the  plough,  so  as  to  come  up  in 
rpws,  readily  admitted  this  practice. 

1 4a  Pasturing  and  harrowing  corth  when  too  luxuriant,  were  practised.  Virgil  says, 
"  What  commendation  shall  I  give  to  him,  who,  lest  his  com  should  lodge,  pastures  it 
while  ycMuig^  as  soon  as  the  blade  equals  the  furrow.**  {Geor.,i.  111.)  Pliny  directs 
to  eomb  the  com  with  a  hanow  before  it  is  pastured,  and  sarcle  it  afterwards. 

141.  IFoterin^  on  a  large  scale  was  applied  both  to  arable  and  grass  lands.  Virgil 
adrises  to  "  bring  down  the  waters  of  a  river  upon  the  sown  com,  and  when  the  field  is 
psTched,  and  the  plants  dying,  convey  it  from  the  brow  of  a  hill  in  channels.  (Geor.,  i. 
106.)  PKny  mentions  die  practice,  and  observes  that  the  water  destroys  the  weeds, 
oomisbes  the  com,  and  serves  in  place  of  sarding.  Watering  grass  lands  was  practised 
wherever  an  opportunity  offered.  **  As  much  as  in  your  power,"  says  Caito,  **  make  wa- 
tered meadows.**  Land  that  is  naturally  rich  and  in  good  heart,  says  Columella,  **  does 
Dot  need  to  fasve  water  set  over  it,  because  the  hay  produced  in  a  juicy  soil  is  better  than 
that  excited  by  water ;  when  the  poverty  of  the  soil  requires  it,  however,  water  may  be 
Rt  over  it."  The  aame  author  likewise  describes,  very  particularly,  the  position  of  the 
land  most  proper  for  water  meadows.  *<  Neither  a  low  field,"  says  he,  *<  with  hollows, 
nor  a  field  broken  vrith  steep  rising  grounds,  are  proper.  The  first,  because  it  contains 
too  long  the  water  collected  in  the  hollows ;  the  last,  because  it  makes  the  water  to  mn 
too  qaiddy  over  it.  A  field,  however,  that  has  a  moderate  descent,  may  be  made  a 
meadowy  whedier  it  is  rich  or  poor,  if  so  situated  as  to  be  watered.  But  the  best  situation 
is,  where  the  surAoe  is  smooth,  and  the  descent  so  gentle,  as  to  prevent  either  showers,  or 
the  rtven  that  overflow  it,  from  remaining  long ;  and,  on  the  other  hand,  to  allow  the 
water  that  comes  over  it  gently  to  glide  off.  Therefore,  if  in  any  part  of  a  field  intended 
ibr  a  meadow,  a  pool  of  water  should  stand,  it  must  be  let  off  by  drains  ;  for  the  loss  is 
cqnal,  eidier  from  too  much  water  or  too  Utde  gnus."     {CoL,  lib.  ii.  cap.  17.) 

142.  Old  water  meadouft  were  renewed  by  breaking  up  and  sowing  them  with  com  for 
tbce  yeavs ;  the  third  year  they  were  laid  down  with  vetches  and  grass  seeds,  and  then 
watered  again,  but  "  not  with  a  great  force  of  water,  till  the  ground  had  become  firm  and 
boond  together  with  turf.**  (Col.,  lib.  ii.  cap.  18.)  Watering,  lliny  informs  us,  was 
commenced  immediatdy  after  the  equinox,  and  restrained  whm  the  grass  sent  up  flower 
ttifts ;  it  was  recommenced  in  mowing  grounds,  after  the  hay  season,  and  in  pasture 
bads  at  interrals. 

143.  Draining,  though  an  operation  of  an  opposite  nature  to  watering,  is  yet  essential 
to  its  success.  It  was  pardcularly  attended  to  by  the  Romans,  both  to  remove  surface 
water,  and  to  intercept  and  carry  off  under  the  surface  the  water  of  springs. 
CitD  gives  direcdons  for  opening  the  furrows  of  sbwn  fields,  and  clearing  them  so  as  the 
water  aught  find  its  vray  readily  to  the  ditches :  and  for  wet-bottomed  lands  he  directs 
to  make  drains  three  feet  broad  at  top,  four  feet  deep,  and  a  foot  and  a  quarter  wide  at 
the  bottom ;  to  lay  them  with  stones,  or,  if  these  cannot  be  got,  with  willow  rods  placed 
eootnuiwise,  or  twigs  tied  together.  (Cap.  43.)  Columella  directs  both  open  and 
cof&td  drnns  to  be  made  sloping  at  the  sides,  and  in  addidon  to  what  Cato  says  respecting 
the  watv-ways  of  covered  drains,  directs  to  make  the  bottom  narrow,  and  fit  a  rope  made 
^  twigs  to  it,  pressing  the  rope  firmly  down,  and  putting  some  leaves  or  pine  branches 
over  it  befive  throwing  in  the  earth.  Pliny  says  the  ropes  may  be  made  of  straw,  and 
flat  flint  or  gravel  maj  be  used  to  form  the  water-way,  filling  the  excavadon  half  full, 
or  to  wiadn  eighteen  inches  of  die  top. 

144.  Fencing  was  performed  by  the  Romans,  but  only  to  a  limited  extent.  Varro 
vy%  **  the  Hmits  of  a  from  abould  be  fenced  (rendered  obvious)  by  planting  trees,  that 
^Biilies  may  not  quarrel  with  dieir  neighbours,  and  that  the  Hmits  may  not  want  the 
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dedsfon  of  a  judge.**  (Lib.  i.  15.)  PallaiUus  directs  to  enclose  meadows,'  and  gardens, 
and  orchards.  Columella  mentions  folds  for  endosing  the  cattle  in  the  night-time ;  but 
the  chief  fences  of  his  time  were  the  enclosures  called  parks  for  preserving  wild  beasts^ 
and  forming  agreeable  prospects  fixxm  the  villas  of  the  wealthy.  Pliny  mentions  these, 
and  says  they  were  the  invention  of  Fulvius  Lupinus.  (Nat.  Hia^f  lib.  viii.)  Varrb 
describes  fences  raised  by  planting  briars  or  thorns,  and  tnoning  them  into  a  hedge ;  and 
these,  he  says,  have  the  advantage  of  not  being  in  danger  from  the  burning  torch  of  the 
wanton  passenger ;  fences  of  stalks,  interwoven  with  twigs,  ditches  with  earthen  dykes, 
and  walls  of  stone  or  brick,  or  rammed  earth  and  gravel.    (Lib.  L  cap.  14.) 

145.  Trees  were  pruned  and  felled  at  different  times,  according  to  the  object  in  view. 
Hie  olive  was  little  cut;  the  vine  had  a  winter  dressing,  and  one  or  two  summer 
dressings.  Green  branches  or  spray,  of  which  the  leaves  were  used  as  food  for  oxen  and 
sheep,  were  cut  at  the  end  of  summer ;  copse  wood  for  fuel,  in  winter ;  and  timber  trees 
generally  in  that  season.  Cato,  however,  directs  that  trees  which  are  to  be  felled  for 
timber  should  be  cut  down  at  different  times,  according  to  their  natures :  such  as  ripen 
seeds,  when  the  seed  is  ripe  ;  such  as  do  not  produce  settls,  when  the  leaves  drop ;  such  as 
produce  both  flowers  and  seeds  at  the  same  time,  also  when  the  leaves  drop ;  but  if  they 
are  evergreens,  such  as  the  cypress  and  pine,  they  may  be  felled  at  any  time. 

146.  FruUt  were  gathered  by  hand.  The  ripest  grapes  were  cut  first ;  such  as  were 
selected  for  eating  were  carried  home  and  hung  up ;  and  those  for  the  press  were  put  in 
baskets,  and  carried  to  the  wine-press  to  be  picked  and  then  pressed.  Olives  were  plucked 
by  hand,  and  some  selected  for  eating ;  the  rest  were  laid  up  in  lofts  for  future  bruising,  or 
they  were  immediately  pressed.  Sudi  as  could  not  be  reached  by  ladders,  Varro  directs 
16  be  <<  struck  with  a  reed  rather  than  with  a  rod,  for  a  deep  wound  requires  a  physician.** 
It  does  not  appear  that  green  olives  were  pickled  and  used  as  food  as  in  modem  times. 

147.  Such  are  the  chief  agricultural  operaiioru  of  the  RomanSf  of  which  it  cannot  fiiil  to 
be  observed  as  most  remarkable,  that  they  differ  little  from  what  we  know  of  the  rural 
operations  of  the  Jews  and  Greeks  on  the  one  hand^  and  from  the  practices  of  modem 
times  on  the  other. 

Sdbsxct.  6.     Of  the  Cropt  cuUwated,  and  AmmaU  reared  by  the  Romant. 
1^8.  The  cereal  grasses  cultivated  by  the  Romans  were  chiefly  the  triticum  or  wheat,  the 
Jur,  or  Indian  com  (Z^),  and  the  hordeum  or  barley :  but  they  sowed  also  the  sUigo  or 
rye,  the  holcus  or  millet,  the  panic  grass  (JP&nicum  milikceum),  and  the  avena  or  oat. 

149.  Of  legumes  they  cultivated  the  /aba  or  bean,  the  pisum  or  pea,  the  lujmtus  or 
lupine,  tlie  ervum  or  tare,  the  lens  or  flat  tare  (X4thyrus  Cicere),  the  chickling  vetch  (Z4- 
thyrus  sativus),  the  chick  or  mouse  pea  (Cioer  arietlnum),  and  the  kidneybean  (Phas^lus). 
The  bean  was  xised  as  food  for  the  servants  or  slaves,  the  others  were  grown  principally 
for  food  to  the  labouring  cattle.  18 

150.  The  aesamum,  or  oily  grain  (S^samum  orientiUe  X.) 
(Jig.  18.),  was  cultivated  for  the  seeds,  from  which  an  oil  was 
expressed,  and  used  as  a  substitute  for  that  of  olives,  as  it 
still  is  in  India  and  China,  and  as  the  oil  of  the  poppy  is 
in  Holland,  that  of  the  walnut  in  Savoy,  and  that  of  the 
hemp  in  Russia. 

151.  The  herbage  plants  were  chiefly  the  trifoUum  or  clover, 
the  medic  or  lucem,  and  the  cytisus.  What  the  latter  plant 
is,  has  not  been  distinctly  ascertained.  They  cultivated  also 
Ao  ocymum  taad^^bmum  groBCum,  with  several  others,  which 
from  the  descriptions  left  of  them  cannot  now  be  identified. 
The  napus  or  turnip,  and  rapa  or  rape,  were  much  esteemed 
and  careftilly  cultivated.  PUny  says  « they  require  a  dry 
soil;  that  the  rapa  will  grow  iJmost  any  where;  that  it  is 
nourished  by  mists,  hoar-frosts,  and  cold ;  and  that  he  has  seen 
some  of  them  upwards  of  forty  pounds*  weight  Tlie  napus," 
he  says,  *<  delights  equally  in  colds,  which  make  it  both 
sweeter  and  larger,  while  by  heat  they  grow  to  leaves.*'  He 
adds,  **  the  more  diligent  husbandmen  plough  five  times  for  the  napus,  four  times  for  the 
rapa,  and  apply  dung  to  both.**  {Nat.  Hist.,  lib.  xviiL  cap.  13.)  Palladius  recommends 
soot  and  oil  as  a  remedy  against  flies  and  snails,  in  the  culture  of  the  napus  and  rapa. 
While  the  turnips  were  growing,  it  appears,  persons  were  not  much  restricted  £nmi  pulling 
them.  Columella  obsorves  that,  in  his  time,  the  more  religious  husbandmen  still  ob- 
served an  ancient  custom,  mentioned  by  Varro  as  being  recorded  by  Demetrius,  a  Greek. 
Hiis  was,  that  w*iile  sowing  them  they  prayed  they  might  grow  both  for  themselves  and 
ndghbours.     Pliny' says  the  sower  was  naked. 

152.  Of  crops  used  m  the  arts  may  be  mentioned  the  flax,  the  scsamum  already  men- 
tioned, and  the  poppy ;  the  two  latter  were  grown  for  their  seeds,  which  were  bruised  for  oil. 
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15S.  The  ligneous  crops  wens  willows,  both  for  basketmaking,  and  m  ties  and  poles  for 
ofives  and  ^nes.  Copse  wood  was  grown  in  some  places  for  Aiel ;  but  chieflj  in  n«tiiral 
woods,  which  were  periodically  cut.  Timber  was  also  pro- 
cured from  the  natiiral  forests,  which  were  abundant  in  oak, 
dm,  beech,  pine,  and  larix. 

154.  Thefiruii  trees  cultirated  extensiTely  were  the  vine  and 
the  olive.  Fbe  fig  was  grown  in  gardens  and  orchards,  and 
also  the  pear ;  and  in  the  gardens  of  the  wealthy  were  found 
■Boit  fruits  in  present  use,  with  the  exception  of  the  pine- 
apple, the  gooseberry,  and  perhaps  the  orange,  though  the 
kiBoa  seems  to  have  been  known  in  Palladius's  time.  The  vine 
was  supported  by  elms  or  poplars  (Jig,  19.),  or  tied  to  differ- 

ent  sorts  of  trellises  (Jig,  20.)*  as  in  Italy  at  the  present  day. 
1 55.  Such  are  the  ftrincipal  JielH  crops  of  Roman  agriculture 
;  from  whidi,  and  from  the  list  of  cultivated  vegetables  given  by 
Pliny,  it  appears  that  they  had  most  plants  and  trees  now  in 
u&e,  with  the  exception  of  the  potato^  and  one  or  two  others 
of  less  consequence. 
1 56,  Of  animals  reared,  the  quadrupeds  were  of  the  same  kinds 
'  as  at  present ;  and  to  the  common  sorts  of  poultry  they  added 
tfanashes,  larks,  peacocks,  and  turtle  doves ;  they  also  reared  snails,  dormice,  bees,  and 
feh.  llie  care  of  the  po^iltry  was  chiefly  committed  to  the  wife  of  the  farmer  or  bailiff; 
aod  it  was  principally  near  Rome  and  Naples  that  the  more  delicate  birds  were  ex- 
lensmly  reared.  When  Rome  was  at  her  greatest  height,  in  the  time  of  the  Cssais,  the 
■nnar  articles  of  &rm  produce  bore  a  very  high  price.  Varro  informs  us  that  **  fat  birds, 
such  as  thrushes,  blackbirds,  &c.,  were  sold  at  two  shillings,  and  sometimes  5000  of 
them  were  sold  in  a  year  from  one  farm.  (  VaT,^  lib.  iii.  cap.  2.)  Pea^fowls  were  sold  at 
\L  ISy.  4<£. ;  an  ^g  vras  sold  at  S«.  Ad»  A  fium  produced  sometimes  as  many  of  these 
fowls  as  to  sell  at  5001.  (  Var.,  lib.  iii.  cap.  6.)  A  pair  of  fine  doves  were  commonly  of 
the  same  price  with  a  peacock,  1/.  lS<w  4<f.  If  very  pretty,  they  were  much  higher  in 
the  price,  no  less  than  8/.  6s.  8cC  L.  Anius,  a  Roman  knight,  refused  to  sell  a  pair 
uiukr  is;.  6s.  S^i."  (  Vctr.,  lib.  iii.  cap.  7.)  Some  kinds  of  fishes  were  very  highly  valued 
among  the  Romans  in  the  time  of  Varro.  Hortensius,  whom  Varro  used  frequently 
to  visit,  would  sooner  have  parted  with  a  pair  of  his  best  coach-mules,  than  with  a  bearded 
mullet  ( Vor,,  lib.  iii.  cap.  17.)  Herrius's  fishponds,  on  account  of  the  quantity  of  fish, 
were  sold  for  33,333/.  Ss.  Sd.  (PZm.  Nat.  Hist.f  lib.  ix.  cap,  55.) ;  LucuUus's,  likewise, 
fcr  tiie  same  price,    (/i.,  lib.  ix.  cap.  54.) 

a 
SoHXCT.  7.     Of  the  general  Maxims  of  Farm  Management  among  the  Romans. 

157.  In  every  art  uhich  has  been  long  practised,  there  are  maxims  of  management 
wkkh  have  been  handed  doumfrom  one  generation  to  another ;  and  in  no  art  are  there  more 
of  these  than  in  agpcuhure.  IMaxims  of  this  sort  were  held  among  the  Romans  in  the 
greatest  estimation,  and  their  writers  have  recorded  a  number  derived  from  the  lost 
Greek  writos,  and  from  their  own  traditionary  or  experimental  knowledge.  A  few  of 
these  shall  be  noticed,  as  diaiacteristic  of  Roman  economy,  and  not  without  their  use  in 
naodenk  times. 

158.  To  sow  less  and  jihugh  better  was  a  maxim  indicating  that  the  extent  of  farms 
ou^  to  be  kept  in  their  proper  bounds.  Pliny  and  Virgil  consider  large  farms  as  pre- 
jodida],  and  Columella  says,  one  of  the  seven  wise  men  has  pronounced  that  there 
^lodd  be  limits  and  measures  in  all  things.  <'  Tou  may  admire  a  large  farm,  but  cul- 
tivate a  small  one ;  **  and  the  Carthaginian  saying,  that  «  the  land  ought  to  be  weaker 
tkan  the  husbandman,**  were  maxims  to  the  same  effect 

159.  The  importance  of  the  master's  presence  in  every  operation  of  farming,  was  in- 
Qilcated  by  many  maxims.  *'  Whoever  would  buy  a  field  ought  to  sell  his  house,  lest 
he  dehgfat  mcRe  in  the  town  than  in  the  country,**  was  a  saying  of  Mago.  "  Wherever  the 
e^es  €f  the  master  most  frequently  approach,**  says  Columella,  **  there  is  the  greatest 
increase.**  It  is  justly  remarked  by  the  Rev.  A.  Dickson,  that  though  "  every  person 
koows  that  the  presence  and  attention  of  the  master  is  of  great  importance  in  every 
iMuineaB ;  yet  every  person  does  not  know,  tiiat  in  no  business  are  they  so  important  as 
io  firming.**     (Husb.  rfthe  An.^  i.  306.) 

160.  Thai  more  is  to  be  gained  by  cultivating  a  smaH  spot  well  than  a  large  space  ind^-. 
fffnify,  is  illustnited  by  many  sayings  and  stories.  **  A  vine-dresser  had  two  daughters 
Hid  a  vineyard ;  when,  his  eldest  daughter  was  married,  he  gave  her  a  third  of  his  vine- 
yard for  a  portion ;  noCwitfasCaoding  whidi,  he  had  the  same  quantity  of  fruit  as  formerly. 
When  hu  younger  daughter  was  married  he  gave  her  the  half  of  what  remained,  and  still 
Ae  piodnoe  of  fab  vineyard  was  not  diminished.**  (CoL,  lib.  iv.  cap.  S.)  Flinj  mentions 
a  fivcdmaii,  vrfao  having  much  larger  crops  tiian  hb  neighbours,  was  accused  of  witchcraft 
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and  bUnught  to  trial.  He  produced  in  the  forum  a  stout  daughter,  and  his  excellently 
constructed  iron  spades,  shears,  and  other  tools,  with  his  oxen,  and  said,  <<  Hiese,  Romans, 
are  my  charms."     He  was  acquitted.     (Nat*  JSitt.,  lit>.  xviiL  cap.  6.) 

161.  OsUntatums  or  pr^uae  culture  is  not  less  condemned  than  imperfect  culture. 
«  The  ancients,"  says  Pliny,  "  assert  tiiat  nothing  turns  to  less  account  than  to  give  Isnd 
a  great  deal  of  culture.  To  cultivate  well  is  necessary,  to  cultivate  in  an  extrsordi- 
nary  manner  is  hurtful.  In  what  manner,  then,**  he  asks,  "are  lands  to  be  culti- 
vated to  the  best  advantage  ?*'  To  thia  he  answers,  "  In  the  cheapest  manner,  if  it  is 
good  ;*'  or  '*  by  good  bad  things,**  which,  he  says,  were  the  words  in  which  the  andents 
used  to  express  tbos  maxim. 

162..  Industry  is  recommended  by  numerous  maxims.  <*  Hie  andents,"  says 
Pliny,  <'  considered  him  a  bad  husbandhnan  who  buys  what  his  fiinn  can  produce  to  him ; 
a  bed  master  of  a  fiunily,  who  does  in  the  day-time  what  he  may  do  at  night,  except  in 
the  time  of  a  storm ;  a  worse,  who  does  on  common  days  what  is  lawful  on  holidays ; 
the  worst  of  all,  who  on  a  good  day  is  employed  more  within  doors  than  in  the  fields." 
(Nat.  Hist.,  lib.  xviii.  cap.  6.) 

16S.  Kindnett  and  kumanity  to  servants  and  slaves  is  strongly  recommended.  <<  Slaves," 
says  Varro,  "  must  not  be  timid  nor  petulant.  They  who  preside  must  have  some  de  rec 
of  learning  and  education ;  they  must  be  frugal,  older  than  the  woriunen,  for  the  latter  sre 
more  attentive  to  the  directions  of  these,  than  they  are  to  those  of  younger  men.  Besides, 
it  must  be  most  eligible  that  they  should  presule,  who  are  experiencxd  in  agriculture ; 
for  they  ought  not  only  to  give  orders,  but  to  work,  that  they  may  imitate  him,  and  that 
they  may  consider  that  he  presides  over  them  with  reason,  because  he  is  superior  in 
knowledge  and  experience :  nor  is  he  to  be  suflffered  to  be  so  imperious  to  use  coercion 
with  stripes  ralher  than  words,  if  this  can  be  done.  Nor  are  many  to  be  procured  of  the 
same  country,  for  domestic  animosities  very  often  arise  from  this  source.  You  must  en- 
counge  them  who  preside^  by  rewarding  them,  and  you  must  endeavour  to  let  them  have 
some  privilege,  and  maid  servants  wedded  to  them,  by  whom  they  may  have  a  ftmily ; 
for  by  these  means  diey  become  more  steady  and  more  attached  to  the  fiuni.  On  account 
of  these  connections,  iSae  Epirotic  fiunilies  are  so  distanguishcd  and  attached.  To  give  the 
persons  who  preside  some  degree  of  pleasure,  you  must  hold  them  in  some  estimation ; 
and  you  must  consult  with  some  of  the  superior  workmen  concerning  the  work  that  is  to 
be  done :  when  you  behave  thus,  they  think  that  they  are  less  despirable,  and  that  they 
are  held  in  some  degree  of  esteem  by  their  master.  Hiey  become  more  eager  for  work 
by  liberal  treatment,  by  giving  them  victuals,  or  a  large  garment,  or  by  granting  them 
some  recreation  or  fiivour,  as  the  privilege  of  feeding  some^iing  on  the  farm,  or  some  such 
thing.  In  relation  to  thcan,  who  are  commanded  to  do  work  of  greater  drudgery,  or  who 
are  punishad,  let  somebody  restore  their  good  will  and  afiection  to  their  master  by  afford- 
ing them  the  benefit  of  consolation.*' 

164.  Xhotoledge  in  matters  relative  to  agriculture  is  inculcated  by  all  the  rustic  authors. 
<<  Whoever,"  says  Columella,  *<  would  be  perfect  in  this  sdence,  must  be  well  acquainted 
with  the  qualities  of  soils  and  plants ;  must  not  be  ignorant  of  the  various  climates, 
that  so  he  may  know  what  b  agreeable,  and  what  is  repugnant,  to  each ;  he  must  know 
exactly  the  succession  of  the  seasons,  and  the  nature  of  each,  lest,  beginning  his  work 
when  showers  and  wind  are  just  at  hand,  his  labour  shall  be  lost.  He  must  be  capable  to 
observe  exactly  the  present  temper  of  the  sky  and  seasons;  for  these  are  not. always  re- 
gular, nor  in  every  year  does  the  summer  and  winter  bring  Uie  same  kind  of  weather,  nor 
is  the  spring  always  rainy,  and  the  autumn  wet.  To  know  these  things  before  they  hap- 
pen, without  a  very  good  capadty,  and  the  greatest  care  to  acquire  knowledge,  isy  in  my 
opiiuon,  in  the  power  of  no  man."  (CoL,  lib.  i.  praef.)  To  these  things  mentioned  by 
Columella,  Virgil  adds  several  others.  «  Before  we  plough  a  field  to  which  we  are 
strangers,"  says  he,  **  we  must  be  careful  to  attain  a  knowledge  of  the  vrinds,  from  what 
points  diey  blow  at  the  particular  seasons,  and  when  and  from  whence  they  are  most 
violent ;  the  ruiture  of  the  dimate,  which  in  different  places  is  very  different ;  the  cus- 
toms of  our  forefathers ;  the  customs  of  the  country ;  the  qualities  of  the  different  soils ; 
and  what  are  the  crops  that  each  country  and  climate  produces  and  rejects.**  ( Virg< 
Georg,,i.l.) 

165.  The  making  of  experiments  is  a  thing  very  strongly  recommended  to  the  &rmer  by 
some  of  our  authors.  «  Nature,"  says  Varro^  *<  has  pointed  out  tons  two  paths,  which 
lead  to  the  knowledge  of  agriculture,  viz.  experience  and  imitation.  The  andent  hus- 
bandmen, by  making  experiments,  have  established  many  maxims.  Their  posterity,  for 
the  most  part,  imitate  them ;  we  ought  to  do  both,  imitate  others  and  make  experiments 
oorsdves,  not  directed  by  chance,  but  reason."     (  Var.,  lib.  i.  cap.  18.) 

SacT.  V.     Of  the  Produce  and  Profit  of  Roman  Jgriculiure. 

166.  7%tf  tomes  of  produce  and  profits  in  agriculture,  are  very  d^cult  to  be  discussed 
satirfactcrify.     In  manufactures  the  raw  material  is  purchased  for  a  sum  certain,  and  the 
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iiMiiipalatkm  ghreii  by  tbe  manufiictarer  can  be  nccnnbdy  calculated ;  but  in  fiuming, 
tiioagh  we  know  tbe  rent  of  the  land  and  price  of  seed«corn,  whidi  may  be  coniidered 
tbe  law  materials ;  yet  the  quantity  of  labour  required  to  bring  forth  the  produce,  depends 
so  much  on  seasons,  accidents,  and  other  drcumstances,  to  which  agriculture  is  more 
liable  than  any  other  art,  that  its  Talue  or  cost  price  cannot  easily  be  determined.  It  is 
a  oommon  mode  to  e^matr  the  profits  of  fiunming  by  the  numerical  returns  of  the  seed 
sown.  But  this  is  a  most  fidladous  ground  of  judgment,  since  the  quantity  of  seed  given 
to  lands  of  difierent  qualides,  and  of  different  condidons,  is  very  different ;  and  the  acre, 
vincfa,  being  highly  cultivated  and  sown  with  only  a  bushel  of  seed,  returns  forty  for  one, 
may  yield  no  more  profit  than  that  which,  being  in  a  middling  condition,  requires  four 
bushels  of  seed,  and  yields  only  ten  for  one. 

167.  TTte  returns  of  seed  amcni  mentioned  by  tbe  ancients,  are  very  remarkable.  Wa 
have  nodced  Isaac's  sowing  and  reaping  at  Crerar  (7.)>  where  he  received  a  hundred  for 
one.  In  Mark's  gospel,  "  good  seed  sown  upon  good  ground,  is  said  to  bring  forth  in 
some  places  thirty,  in  others  forty,  in  others  sixty,  and  in  others  even  an  hundred  fold." 
(ATsrifc,  iv.  8.)  A  hundred  fi>ld,  Varro  informs  us,  was  reaped  about  Garada  in  Syria, 
and  Byodum  in  Africa.  PUny  adds,  that  from  the  last  place,  there  were  sent  to 
Augustus  by  his  &ctor  nearly  400  stalks,  all  from  one  grain  ;  and  to  I^ero,  340  stalks. 
He  says  he  has  seen  the  soil  of  this  field,  **  which  when  diy  the  stoutest  oxen  cannot 
ploogb ;  but  after  rain  I  have  seen  it  opened  up  by  a  share,  drawn  by  a  wretched  ass  on 
tbe  one  side,  and  an  dd  woman  on  the  other.'*  {Nat.  Hist,,  lib.  xviii.  cap.  5.  >  The  returns 
ia  Italy  were  much  leas  extraordinary.  Varro  says,  there  are  sown  on  a  jugerum,  fonr 
■Midii  (pecks)  of  beans,  five  of  wheat,  six  of  barley,  and  ten  of  far  (maize)  ;  more  or  leas 
as  die  sail  is  rich  or  poor.  The  produce  is  in  some  places  ten  after  one,  but  in  others,  as 
in  Tuscany,  fifteen  aftier  one.'*  (lib.  i.  cap.  44.)  lliis,  in  round  numbers,  is  at  the  rate 
of  tweoty-one  and  thirty-two  bushels  an  JSnglish  acre.  On  the  excellent  lands  of  Leon- 
tinom  in  Sicily,  the  produce,  according  to  Cicero,  was  no  more  than  from  eight  to  ten  for 
one.     In  Columella's  time,  when  agriculture  had  declined,  it  was  sUll  less. 

168.  Tke  firmer  s  pn^  cannot  be  correctly  ascertained ;  but,  according  to  a  calcuUtion 
made  by  the  Rev.  A.  Dickson,  the  surplus  produce  of  good  land  in  tlie  time  of  Varro, 
was  about  fifteen  pecks  of  wheat  per  acre ;  and  in  the  time  of  Columella,  lands  being 
worse  cultivated,  it  did  not  exceed  three  and  one  third  pecks  per  acre.  What  proportion 
of  Uas  went  to  the  landlord  cannot  be  ascertained.  Com,  in  Varro'a  time,  was  from  Ad. 
to  5\d~  per  peck ;  seventy  years  afterwards,  in  the  time  of  Columella,  it  had  risen  to 
Is.  9d  per  peck.  Vineyards  were  so  neglected  in  the  time  of  this  author,  that  they  did 
not  yield  more  to  tbe  landlord  as  rent,  than  14s.  or  15«.  per  acre. 

169.  Tke  price  of  Itmd,  In  the  time  of  Columella  and  Pliny,  was  twenty-five  years* 
purdiase.  It  W9»  common,  both  these  writers  inform  us,  to  receive  4  per  cent  for  capital 
so  invested.  The  interest  of  money  was  then  6  per  cent ;  but  this  6  per  cent  was  not 
vhat  we  would  call  legal  interest ;  money  among  the  Romans  being  left  to  find  its  value, 
like  ather  commodities,  of  course  the  interest  was  always  fluctuating.  —  Such  is  the 

i  of  what  is  known  as  to  the  produce;,  rent,  and  price  of  lands  among  the  Romans. 


Sicr.  VI.     Of  tke  Soman  j^lgrictdturists,  in  respect  to  getieral  Science,  and  the 
AdDoncement  of  tke  Art* 

170.  ne  sciences  cultivated  by  tke  Greeks  and  Bomans  were  chiefly  of  the  menial  and 
»etkematical  kind*  They  knew  nothing  of  chemistry  or  physiology,  and  very  little  of 
other  branches  of  natural  philosophy ;  and  hence  their  progress  in  the  practical  arts  was 
cBtirety  tbe  result  of  observation,  experience,  or  accident.  In  none  of  their  agricultural 
writers  is  there  any  attempt  made  to  give  the  rationale  of  the  practices  described  :  abso- 
lute directions  are  either  given,  as  is  frequentiy  the  case  in  VIi^  and  Columella ;  or  the 
^istaaal  rdadon  is  adopted*  and  the  reader  is  informed  what  is  done  by  certain  persons, 
OT  in  eotHn  places,  as  is  generally  the  case  with  Varro  and  Pliny. 

171.  Wherever  the  phenomena  of  nature  are  not  accounted  fir  scientificalli/y  recourse  is 
kad  to  supernatural  causes g  and  the  idea  of  this  kind  of  agency  once  admitted,  there  is 
BO  Kznit  that  can  be  set  to  its  influence  over  the  mind.  In  the  early  and  ignorant  ages, 
good  and  evil  spirits  were  supposed  to  take  a  concern  in  every  thing ;  and  hence  the 
adlcss  and  absurd  sopentiticms  of  the  Egyptians,  some  of  which  have  been  already 
noticed,  and  the  equally  numerous  though  perhaps  less  absurd  rites  and  ceremonies  of  the 
Greeks,  to  procure  their  finrour,  or  avert  their  eril  influence.  Hesiod  considered  it  of  not 
BMe  importance  to  describe  what  woiks  were  to  be  done,  than  to  describe  the  lucky  and 
unhicfcy  days  toe  their  peH^vmance.  Homer,  Aristotle,  Theophrastus,  and  all  the  Greek 
ntfaan,  are  more  or  lesa  tinetored  with  this  religion,  or  supentition  as  we  are  pleased  to 
OS  it,  of  their  age. 

172.  M  the  Bomans  mmlefiw  adoances  in  science,  consequentiy  they  made  equally  few 
m  Averting  thonadwa  of  the  snperstilions  of  their  ancestors.  These,  as  most  roulera 
bww,  enteral  into  every  action  and  art  of  that  people^  and  into  none  more  than  agri- 
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culture.  In  Bome  cases  it  is  of  importance  for  the  general  reader  to  be  aware  of  this, 
before  perusing  their  rustic  authors ;  as  in  the  case  S  heterogeneous  grsfting,  and  (he 
spontaneous  generation  and  transmutation  of  plants,  which,  though  stated  by  Virgil  and 
Pliny,  and  others,  as  facts,  are  known  to  every  physiologist  to  be  impossible :  but  other 
relations  are  too  gross  to  be  entertained  as  truths  by  any  one.  Of  thrae  we  may  mentioii 
the  lunar  days,  the  impregnation  of  animals  by  particular  winds,  &c  It  u  impossible 
not  heartily  to  concur  with  Lord  Kaimes  in  congratulating  the  present  age  on  its  delivery 
from  such  <<  heavy  fetters."  It  is  curious  to  observe  Uie  rdigious  economy  of  Cato. 
After  recommending  the  master  of  the  family  to  be  regular  in  performing  his  devotions,  be 
expressly  forbids  the  rest  of  the  £unily  to  perform  any,  either  by  themselves  or  otfaens, 
telling  them  that  they  were  to  consider  that  the  master  performed  sufficient  devotions  for 
the  fiunily.  (Cof.,  cap.  43.)  Tliis  was  probably  intended  not  only  to  save  time,  but  also 
to  prevent  such  slaves  as  had  naturally  more  susceptible  imaginations  than  the  othera, 
from  becoming  religious  enthusiasts. 

'  173.  What  degree  of  improuement  ogricuUure  received  from  the  Romant,  is  a  question 
we  have  no  means  of  answering.  Agriculture  appears  obviously  to  have  declined 
finom  the  time  of  Cato  and  Varro  to  Plmy ;  and  therefore  any  improvement  it  received 
must  have  taken  place  antecedently  to  their  era.  As  these  authors,  however,  generally 
refer  to  the  Greeks  as  their  masters  in  this  art,  it  appears  very  doubtful  wh^ier  they 
did  any  thing  more  than  imitate  their  practice.  As  a  more  luxurious  people,  they 
introduced  new  fruits,  and  probably  improved  the  treatment  of  birds,  and  other  minor 
products ;  but  these  belong  more  to  gardening  and  domestic  economy,  than  to  field 
cultivation.  In  the  culture  of  com,  herbage,  plants,  and  fruit  trees,  and  in  the  breeding 
and  rearing  of  cattle,  Noah  and  his  sons,  the  Jews,  the  Babylonians,  Egyptians,  and 
Greeks,  may  have  been  as  far  advanced  as  the  Romans,  for  any  thing  that  appears  to  the 
contrary.  The  great  agricultural  advantage  which  mankind  have  derived  from  the 
Romans,  is  the  difiusion  of  the  art  by  their  almost  universal  conquests. 

SxcT.  VII.    Of  the  Extent  to  which  JgrkuUure  was  carried  in  the  Soman  Provinces,  and 

tfits  DecKne. 

174.  The  art  of  agriculture  was  not  onlyJanuHar  to>  fntt  held  in  estimation  by,  every  IZo- 
nuM  soldier.  It  was  practised  by  him  in  every  foreign  country  where  he  was  stationary  ; 
and  he  taught  it  to  the  inhabitants  of  such  as  were  uncultivated.  In  some  countries,  as  in 
Carthaginia,  great  part  of  Spain,  and  a  part  of  the  south-east  of  FVance,  agriculture 
was  as  fiv  advanced  as  in  Italy ;  because  at  Carthage  and  Marseilles  the  Greeks  had 
planted  colonies,  which  flouii^hed  anterior  to  the  Romisns,  or  at  least  long  before  they 
extended  their  conquests  to  these  countries :  but  in  Helvetia,  Gennany,  and  Britain,  it 
was  in  a  very  rude  state  or  uiduiown. 

175.  In  Germany f  except  on  the  borders  of  the  Rhine,  agriculture  was  never 
generally  practised.  The  greater  part  of  the  country  was  covered  with  forests;, and 
hunting  and  pasturage  were  the  chidf  occupations  of  the  people  when  not  engaged  in  war. 
Hie  d^line  of  the  Roman  power  in  that  country,  therefore,  could  make  very  little  dif. 
ference  as  to  its  agriculture. 

176.  In  Britain,  according  to  Caesar,  agriculture  was  introduced  by  colonies  from. 
Belgium,  which  took  shelter  there  from  the  encroachments  of  the  Belgae  from  Germany, 
about  B.  C.  150.  These  colonies  began  to  cultivate  the  sea  coasts ;  but  the  natives  of  ^ 
iidand  parts  lived  on  roots,  berries,  flesh,  and  nulk,  and  it  appears  from  Dionysius 
that  they  never  tasted  fish.  Pliny  mentions  the  use  of  marl  as  being  known  to  the 
Britons ;  and  Diodorus  Siculus  describes  their  method  of  preserving  com,  by  laying  it 
up  in  the  ear  in  caves  or  granaries. 

177.  But  the  general  spread  of  agriculture  in  Britain  was  no  doubt  effected  by  the 
Romans.  Hie  tribute  of  a  certam  quantity  of  com,  which  they  imposed  on  every  part  of 
the  coimtry,  as  it  fell  under  their  dominion,  obliged  the  inhabitants  to  practise  tillage  ; 
and  from  the  example  of  the  conquerors,  and  the  richness  of  the  soil,  they  soon  not  only 
produced  a  sufficient  quantity  of  com  for  their  own  use  and  that  of  the  Roman  troops,  but 
afforded  every  year  a  very  great  surplus  for  exportation.  Hie  Emperor  Julian,  in  the 
fourth  century,  built  gnmaries  to  receive  this  com,  and  on  one  occasion  sent  a  fleet  of 
eig^t  hundred  ships,  *<  larger  than  common  barks,'*  to  convey  it  to  the  mouth  of  the 
Rhine,  where  it  was  sent  up  the  country  for  the  support  of  the  plundered  inhabitants. 

178.  Agriculture  among  the  Romans  themselves  had  begun  to  dedine  in  Varro's  time,  and 
was  at  a  low  ebb  in  the  days  of  Pliny.  Many  of  die  great  men  in  Rome,  trusting 
to  their  revenues  from  the  provinces,  neglected  the  culture  of  their  estates  in  Italy  ; 
otibers,  in  want  of  money  to  answer  the  demands  of  luxury,  raised  all  they  could  upon 
credit  or  mortgage,  and  raised  the  rents  of  their  tenants  to  an  oppressive  height  to 
enable  them  to  pay  the  interest.  The  farmer  was  in  this  manner  deprived  of  his  capital ; 
his  spirits  were  broken,  and  he  ceased  to  exert  himself,  or  became  idle  and  rapacious  like 
his  landlord.     The  civil  wars  in  the  end  of  the  second  century,  the  tyrannic  conduct  of 
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tfaeemperars  in  the  tfaird  ;  and  the  removal  of  tbeieat  of  empire  to  Ciinalandnople  in  the 
mtdfUe  of  that  wfaicli  followed,  prepared  the  way  for  the  entnnoe  of  the  Goths  in  the 
beginning  of  the  fifth  century,  which  completed  the  down&l  of  agriculture  and  every 
peaceful  art.  It  decUned  aft  die  same  time  in  all  the  western  provinces  :  in  AlKca  and 
Spain,  from  die  incuxmions  of  the  Moors ;  in  France,  from  the  inroads  of  the  Germans ; 
in  Gcrmsny  and  Hdvetia,  from  the  inhabitants  leaving  their  country  and  preferring  a 
pwbtoijf  life  in  other  states ;  and  in  Britain,  from  the  invasion  of  the  Saxons,  and  the 
inroeds  of  the  Scots  and  Ficts. 


CuAr.  IIL 

Butory  ^  AfficuUure  dwing  the  Middle  Agen^  cr  from  the  Fiftk  to  the  Seventeenth 

Century, 

179.  h  the  ages  of  anarchy  and  barharism  which  succeeded  the/aU  of  the  Roman  potMr 
IB  Europe,  agricolture  appears  to  have  been  abandoned,  or  at  least  extremely  neglected. 
Putnrage,  in  trooblesome  times,  is  always  piefeited  to  tillage,  becau&c  sheep  or  cattle 
msy  be  concealed  from  an  enemy,  or  driven  away  on  his  approach ;  but  who  would 
sow  without  a  certainty  of  bong  able  to  reap  ?  Happily,  the  weaknesses  of  mankind 
somelixDes  serve  to  mitigate  the  effects  of  their  vices.  Thus,  the  credulity  of  the  bar- 
barisDs  of  those  times  led  them  to  respect  the  religious  establishments,  and  in  these  were 
pieauted  such  remains  of  letters  and  of  arts  as  had  escaped  from  utter  destruction. 
These  institutions  were  at  first  very  limited,  both  in  their  buildings  and  possessions,  and 
the  inhslntants  frugal  and  virtuous  in  their  habits ;  but  in  a  very  few  years,  by  the  grants 
of  the  rich  warriors,  they  acquired  extensive  possessions  ;  erected  the  most  magnificent 
buildings,  and  lived  in  abundance  and  luxury.  Their  lands  were  cultivated  by  servants, 
mider  die  direction  of  the  priests,  who  would  have  recourse  for  information  to  the  Ronum 
sgricohnial  writers,  which,  in  common  with  such  other  books  as  then  existed,  weie  almost 
adnaiveiy  to  be  ftmnd  in  their  libraries.  We  know  little  of  the  progress  of  agricultuie 
under  these  drcumstances  fiir  nearly  ten  centuries,  when  it  began  to  revive  throughout 
Europe  among  the  lay  propiietors.  We  shall  nodce  some  particulars  reladve  to  this 
levivd,  fint  in  Italy,  and  next  in  Germany,  Fhmce,  and  England.  So  little  is  known 
of  the  husbandry  of  Spain  and  the  Netherlands  during  this  period,  that  we  shell  defer 
vhst  we  have  to  say  of  those  countries  till  we  treat  of  their  modem  state. 

SiCT.  I.  Bistcry  of  jtgricviiwre  m  Italy t  during  the  Middle  Aget, 
18a  IMOe  if  known  of  the  agriculture  of  Italy  from  the  time  of  Pliny  till  that  of 
Cresoenzb,  a  senator  of  Bologna,  whose  work  In  Commodum  Buraliitm,  written  in 
1300^  was  fint  printed  at  Florence  in  1478.  He  was  soon  followed  by  several  of  his 
couui/jmen,  among  whom  Tatti,  Stefano,  Augustino  Gallo,  Sansovino,  Lauro,  and 
Torello  deserve  to  be  mentioned  with  honour.  From  some  records,  however,  it  appean 
tfast  irrigadon  had  been  practised  in  Italy  previously  to  10S7.  The  monks  of  Cbiarevalle 
had  formed  extensive  works  of  this  kind,  and  had  become  so  celebrated  as  to  be  consulted 
and  employed  as  hydraulic  engineers,  by  the  Emperor  Frederic  I.,  in  the  thirteenth 
cenioiy.  snkworms  were  imputed  from  Greece  into  Sicily  by  Roger,  the  first  king  of 
tfaat  isiand,  in  1 146 ;  but  they  did  not  extend  to  the  Continental  states  for  many  years 
aftemnk. 

181.  In  the  earfy  part  of  the  fourteenth  century,  the  inhabitants  of  the  south  of  Itoly 
vcre  stangers  to  many  of  the  conveniences  of  lire ;  they  were  ignorant  of  the  proper 
caltivation  of  the  vine,  and  the  common  people  were  just  beginning  to  wear  shirts. 
1^  florentines  were  the  only  people  of  Italy  who,  at  that  time,  traded  with  England  and 
i'taaee.  Hie  work  of  Crnoenzio  is,  in  great  part,  a  compilation  from  the  Roman 
Mban;  but  an  cdidon  published  at  Basil  in  1548,  and  illustrated  with  figures,  may 
prafaably  be  considered  as  indicating  the  implements  then  in  use.  Hie  plough  is  drawn 
by  ooly  one  ox :  but  different  kinds  to  be  drawn  by  two  and  four  oxen  are  described  in 
tibe  text  A  driver  is  also  mentioned,  which  shows  that  the  ploughmen  in  those  days  were 
Im  cxpcft  than  during  the  time  of  the  Romans,  who  did  not  use  drivers.  A  waggon  u 
(ksoibcd  with  a  wooden  axle  and  low  wooden  wheels ;  each  wheel  formed 
cite  of  one  piece  or  of  four  pieces  joined  together.  Knives,  scythes 
{Jg»  21.),  and  grafting  tools,  as  wdl  as  the  mode  of  pcrfonning  the 
opemion,  are  figured.  Sowing  was  then  performed  exacdy  as  it  was 
sflUBg  the  Bomaos^  and  is  still  in  most  parts  of  Europe,  whore  a  sowing 
nadaae  is  not  employed.  The  various  hand  tools  for  stirring  and 
tnnBBg  the  soil  are  described  and  exhibited;  and  the  Roman  bidens 
Aomn  as  in  use  for  cultivating  the  vine.  All  the  agricultural  and  horti-  ^  "'^^ 
cnhural  plants  described  by  Pliny  are  treated  of,  but  no  others. 
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183.  Towards  the  end  of  the  sixteenth  century,  Torello's  JRicordo  d^AgricvUura  was 
publiabed.  In  1584,  Pope  Sixtiu,  according  to  Harte  {Essay  h),  forced  his  subjects  to 
work,  that  diey  might  pay  the  heavy  taxes  imposed  on  them ;  and  by  this  means  rendered 
them  happy  and  contented,  and  himself  rich  and  powerful.  He  found  them  sunk  in 
sloth,  overrun  with  pride  and  poverty,  and  lost  to  all  sense  of  dril  duties ;  but  he 
recovered  them  from  that  despicable  state,  first  to  industry,  and  next  to  plenty  and 
regularity. 

183.  Naples  being  at  tbis  period  a  Spanish  province,  the  wan  in  which  Spain  was 
engaged  obliged  her  to  put  a  tax  upon  fruit;  and  as  fruits  were  not  only  the  chief 
delicacies,  but  articles  of  subsistence,  among  the  Neapolitans,  this  imposition  is  said  to 
have  rendered  them  industrious.  But  though  some  agricultural  books  were  published  at 
Nicies  during  the  sixteenth  century,  there  is  no  evidence  that  they  ever  made  much  pro- 
gress in  culture.  Their  best  lands  are  in  Sicily ;  and  on  them  a  com  crop  and  a  fallow 
was  and  is  the  rotation,  and  the  produce  seldom  exceeded  eight  or  ten  for.one^  as  in  the 
time  of  the  Romans.  This  is  the  case  in  Sicily  at  present ;  and  it  is  likely  that  it  was  not 
different,  or  at  least,  that  it  was  not  better,  fi^  the  fifUi  to  the  seventeenth  centuries. 
*  184.  The  greatest  agricultural  improvements  in  Itafy  which  took  place  during  the 
period  in  question,  were  in  Tuscany  and  Lombardy,  In  the  former  country  the  culture 
of  the  vine  and  the  olive  were  brought  to  greater  perfSsction  than  any  where  else  in 
Europe.  The  oil  of  Lucca  and  the  wines  of  Florence  became  celebrated  in  other  coun- 
tries, and  the  commerce  in  these  articles  enriched  the  inhabitants,  and  enabled  the  pro- 
prietors to  bestow  increased  attention  on  the  cultivation  of  their  estates.  Lombardy 
excelled  in  the  management  of  com  and  cattle  as  well  as  of  the  vine.  The  butter,  cheese^ 
and  beef  of  the  country,  were  esteemed  the  best  in  Italy.  The  pastures  were  at  that 
time,  and  still  are,  more  productive  than  any  in  Europe,  or  pertiaps  in  the  world,  having  the 
three  advantages  of  a  climate  so  temperate  in  winter  that  the  grass  grows  all  the  year,  a 
soil  naturally  rich,  and  an  abundant  supply  of  river  water  for  irrigation.  The  irngation 
of  Lombardy  forms  the  chief  feature  of  its  culture.  It  was  begun  and  carried  to  a  con- 
siderable extent  under  the  Romans,  and  in  the  period  of  which  we  speak  extended  and 
increased  under  the  Lombard  kings  and  wealthy  religious  establishments.  Some  idea 
may  be  formed  of  the  comfort  of  £e  farmers  in  Lombardy  in  the  thirteenth  century,  by 
the  picture  of  a  fiinn-house  given  by  Crescensio,  ^nho  lived  on  its  bdrders,  wfaidi,  as 
a  French  antiquarian  (Paulinay)  has  observed,  differs  litde  finom  the  best  modem  ones  of 
Italy,  but  in  being  covered  with  thatch. 

Sect.  II.  History  of  Agriculture  in  France,  from  the  F^h  to  the  Seventeenth  Century' 

185.  The  nations  who  conquered  France  in  the  Jifih  century  were  the  Goths,  Vandals, 
and  Franks.  The  two  former  nations  claimed  two  thirds  of  the  conquered  lands  {Leget 
Burgundiarunt,  tit.  54. )»  and  must  of  course  have  very  much  altered  both  the  state  of 
property,  and  the  management  of  the  affidrs  of  husbandry.  The  claim  of  the  Franks  is 
more  uncertain ;  they  were  so  much  a  warlike  people,  that  they  probably  dealt  more 
favourably  with  those  whom  they  subjected  to  their  dominion. 

186.  All  that  is  known  of  the  agriculture  of  these  nations  and  of  France,  tUl  the  ninth 
century,  is  derived  from  a  pemsal  of  their  laws.  lli«e  appear  to  have  been  ikvourable 
to  cultivation,  especially  the  laws  of  the  Franks.  Horses  are  frequently  mentioned,  and 
a  distinction  made  between  the  war  horse  and  hna  horse,  which  shows  that  this  animal 
was  at  that  period  more  common  in  France  than  in  Italy.  Horses,  cattle,  and  sheep 
were  pastured  in  the  forests  and  commons,  with  bells  about  the  necks  of  several  of  them, 
for  their  more  ready  discovery.  The  culture  of  rines  and  ordiards  was  greatly  encouraged 
by  Charlemagne  in  the  ninth  century.  He  planted  many  vineyards  on  the  crown  lands 
which  were  situated  in  every  part  of  the  country,  and  Idt  in  bis  capitularies  particular 
instmctions  for  their  culture.  One  of  his  iigunctions  prohibits  an  ox  and  an  ass  from 
being  yoked  together  in  the  same  plough. 

187.  jDurtng  great  oart  of  the  nuUh  and  tenth  centuries,  France  was  harassed  by  civil 
wars,  and  agriculture  declined ;  but  to  what  extent,  scarcely  any  fiicts  are  left  us  to  ascer- 
tain. A  law  passed  in  that  period,  respecting  a  farmer*s  tilling  the  lands  of  his  superior, 
enacts  that,  if  the  cattle  are  so  vreak  that  four  could  not  go  a  vriiole  day  in  the  ploughi  he 
was  to  join  these  to  the  cattle  of  another  and  work  two  days  instead  of  one.  He  who 
kept  no  cattle  of  his  own  was  obliged  to  work  for  hb  superior  three  days  as  a  labourer. 

188.  In  the  eleventh  and  twelfth  centuries,  the  country  enjoyed  more  tranquillity,  and 
agriculture  was  improved.  Judging  from  die  Abb^  Suger's  account  of  the  abbey  lan<» 
of  St  Denis,  better  farm-houses  were  built,  waste  lands  cultivated,  and  rents  more  than 
doubled.  The  church  published  several  canbns  for  the  security  of  agriculture  dunng 
this  period,  which  must  have  had  a  beneficial  effect,  as  the  greatest  proportion  of  the  best 
lands  in  every  country  was  then  in  the  hands  of  the  clergy. 

189.  In  the  thirteenth  century  little  alteration  took  place ;  but  the  number  of  holidays 
were  diminished,  and  mills  fox  grinding  com  driyen  by  wind  introduced. 
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19a  lAtiefiurieaOh  aml^^lanta ceii<iiyia»  flgiicttltiin  niilered  greatly  bj the  Eoglish 
wan  and  coii<|iicHi,  and  by  political  reyilariona  idattre  to  the  export  and  maritel  price 
ofoaa. 

Idf.  About  ike  middle  of  the  suteenik  century,  the  fint  agricultunl  wofiL  produced  in 
Fnoee  made  its  appearance.  It  was  entitled.  Leg  Moment  de  deoenir  neke^  and  was  ocan- 
pond  by  Bernard  de  Falliiyy  a  potter,  who  had  written  on  Tarious  sufc^ectk  It  is  a  vcfy 
short  tract,  composed  of  economical  remarics  on  husbandry,  or  rural  and  donwutic 
eooQooiy.  Towards  the  end  of  this  ceiitury,  under  Hcniy  IV. ,  and  his  rirtuous  nairiista' 
SBlly,conadeTable  enterprise  was  di^layed.  Canals  were  projected,  and  one  begun,  and, 
acear^ng  to  Sully,  France  in  his  time  abounded  with  oom,  grain,  pulse,  wine,  cSler,  Hat, 
heap,  sdt,  wool,  oil,  dying  drugs,  cattle  great  and  small,  and  every  thing  dac^  whether 
Daaeaazy  or  convenient  for  lile,  both  for  home  consumption  and  exportation*  {Mem,, 
vtL  225. ;  iZoitfen'j  J9Stf.  ofFrtmce,  i.  43S.) 

Sm.  IIL  Of  tie  Algricultwre  of  Germmy  and  other  Northern  Statet,  from  the  J}ftk  io 
the  Sgventeenih  Centtary. 
192.  3V  fusions  north  tf  the  Bhme  and  the  Danube,  during  the  ibst  half  of  these 
centuries  were  dnefly  employed  in  making  inroads  or  eonqueation  their  louthern  neigb- 
boon ;  md  during  the  wlwle  period  they  were  move  or  lew  engaged  in  attading  one 
sncMiKr.  Under  sodi  cizcumetanoei,  agriculture  must  cither  hate  ranained  in  the  state 
vttdi  we  hanre  alxeady  described  (178.),  or  it  must  hate  denlinad.  In  some  ststes  or 
kiagilaias  it  nuqr  haive  been  leas  neglected  than  in  others,  or  may  ercn  have  improved ; 
bnt,  daring  ti»  whole  of  tins  peritti,  nothing  wm  efiec^  windi  demands  particular 


193.  The  eoHie^  German  author  on  hutbandry  is  Cooradus  Hereri)aciiius,  who  wm 
bora  in  1506,  and  died  in  1576.  His  work,  De  Be  Rtutiea,  was  published  after  his 
death.  It  is  an  arowed  compilation  from  all  the  authors  who  had  preceded  Mm,  and 
ooBtsiBs  no  inlbrmation  as  to  the  slate  of  agriculture  around  him.  It  is  a  dialogue  in 
&m  bsoks,  and  also  inrlwdwi  gardwting.  Tbe  persons  are  Cono»  a  gentleman  retired 
iato  the  country  ;  Bigo^  a  courtier ;  Meteka,  wife  of  Cono ;  and  Hermes,  a  servant. 
The  cgBvcssation  is  carried  on  in  Cono*s  house,  and  on  his  farm,  and  the  different 
speskoB  are  made  to  deUver  all  that  has  been  said  by  all  the  Greek  end  Roman  writers, 
(raoB  Hcnod  to  Plinyt  by  Cresoenao  and  other  Italians,  and  by  various  writers  on 
general  sukjects:  iSbej  converee  on  the  advantages  of  agriculture  as  a  pursuit ;  on  its 
gcnenl  maxims  and  pnctioeB ;  on  the  culture  of  particular  plants ;  and  on  the  economy 
of  the  hoose  and  garden. 

194.  No  other  boakt  on  affieuilture,  ^om^  wde,  appeared  m  Germamf  during  the  period 
nmder  retiem,  About  the  middle  of  tbe  sixteenth  century,  the  Elector  ef  Saxony, 
AagHsttts  IL,  is  said  to  hsve  encouraged  agriculture^  and  to  have  planted  the  firet  vine- 
ywd  in  Saxony ;  but,  from  the  implonents  with  which  he  worked  in  person,  which  are 
stiD  preserved  in  the  arsenal  of  Dreaden,  he  appears  to  have  been  more  a  gardener  than  a 
Canser.  It  is  to  be  regretted  that  the  histories  of  the  arts  in  the  nortfaera  countries  during 
die  middie  ages  are  very  few,  and  so  little  knoivn  or  accasdbit,  that  we  caimot  derive 


Sbct.  IY.    JSFufory  cfJffricuUure  in  Britain,  from  the  FyUi  to  the  Seventeenth  Century. 

195.  Britain,  on  bang  quitted  by  the  Bomant,  was  invaded  by  the  Saxons,  a  ftrociotts 
and  ignocant  people,  by  whom  agriculture  and  all  other  ctviliaed  arts  were  neglected. 
In  the  deven^  century,  when  the  Saxons  had  amalgamated  with  the  lutives,  and  con- 
Mitoted  the  main  body  of  the  En^Ush  nation,  the  country  was  again  invaded  by  die  Nor- 
aianB,  a  much  more  civilised  race,  who  introduced  considerable  improvement.  These 
two  events  Ibsm  distinct  periods  in  the  history  of  Bittish  agricultore,  and  two  others  will 
brii^  it  down  to  the  seventeenth  century. 

SrasBcr.  1.     History  of  Jgriculture  in  Britain  during  the  AngU^Saxon  Dynasty,  or  from 
the  F^h  to  the  Eleventh  Century, 

196.  At  ike  ttrrioal  of  the  Angfo-Saxons  this  isknd,  according  to  Floury  (History, 
voL  iv.  p.  97.),  abounded  in  numerous  flocks  and  herds,  which  these  conquerors  seised, 
and  pssfiutd  fisr  their  own  use;  snd,  after  their  settlement,  tlwy  still  continued  to  follow 
pasbsBsge  as  one  of  the  chief  means  of  their  snbostenee.  Tbis  is  evident  fiom  the  great 
■Bonber  of  laws  tfiat  were  made  in  Ifae  Anglo-Saxon  times,  for  regulating  the  prices  of  sll 
kmds  of  tame  cattle,  fiar  directing  the  manner  in  which  they  were  to  be  pastured,  snd 
&r  preserving  Ibcm  ftmn  dneves,  robbers,  and  beasts  of  prey.     (IPtttnu,  Leges  Saxon., 

197.  T%e  Welsh  in  this  period,  from  the  future  of  their  country  and  other  circura- 
■teces,  depended  s^  more  on  their  flocks  snd  herds  for  their  support ;  hence  their  laws 
respetUng  pasturage  were  more  numerous  and  minute  than  those  of  the  Saxons.    {Leges 
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WaUicast  paaaim.)  From  these  Uws  we  learn,  among  many  other  particulars  which  need 
not  be  mentioned,  that  all  the  cattle  of  a  village,  though  belonging  to  different  owners,  were 
pastured  together  in  one  herd,  under  the  direction  of  one  person  (with  proper  assistants) ; 
whose  oath,  in  all  disputes  about  the  cattle  under  his  care,  was  decisive. 

1 98.  By  one  of  these  laws,  they  were  prohibited  from  ploughing  with  horses,  mares,  or  cows, 
and  restricted  to  oxen.  (Leges  Wallica,  p.  288.)  Their  ploughs  seem  to  have  been  very 
slight  and  inartificial :  for  it  was  enacted  that  no  man  should  undertake  to  guide  a  plough, 
who  could  not  make  one  ;  and  that  the  driver  should  make  the  ropes  with  which  it  wss 
drawn  of  twisted  willows.  {Ibid.,  p.  283.)  Hence  the  names  still  in  use  of  ridge-withy, 
wanty  or  womb-tye,  whipping-trees,  tail-withes,  &c.  But  slight  as  these  ploughs  were, 
it  was  usual  for  six  or  ei^t  persons  to  form  themselves  into  a  society  for  fitting  out  one  of 
them,  and  providing  it  with  oxen,  and  every  thing  necessary  for  ploughing ;  and  many 
minute  and  curious  laws  were  made  for  the  regulation  of  such  societies.  This  is  a  sufficient 
proof  both  of  the  poverty  of  the  husbandmen,  and  of  the  imperfect  state  of  agricuhure 
among  the  ancient  Britons  in  this  period. 

1 99.  Certain  prvoUeges  were  allowed  to  any  person  who  laid  dung  on  a  Jldd,  cut  down  a 
wood,  or  folded  his  cattle  on  another's  land  for  a  year.  .  Such  was  the  state  of  agriculture 
during  this  period  in  Wales ;  it  was  probably  in  a  still  more  imperfect  state  among  the 
Scots  and  Picts,  but  this  we  have  no  means  of  ascertaining. 

200.  Our  Anglo'Saxon  ancestors  derived  their  origin  and  manners  from  the  antkfU 
Germans,  who  were  not  much  addicted  to  agriculture,  but  depended  chiefly  on  their 
flocks  and  herds  for  their  subsistence.  (Strabo,  1.  vii.  ;  Gesar  de  BetL  GalL,  1.  vi.)  These 
restless  and  haughty  warriors  esteemed  the  cultivation  of  their  lands  too  ignoble  and 
laborious  an  employment  for  themselves,  and  therefore  conmiitted  it  wholly  to  their 
women  and  slaves.  [Tacit,  de  Morib.  German.,  c  15.)  They  were  even  at  pains  to  con- 
trive laws  to  prevent  their  contracting  a  taste  for  agriculture,  lest  it  should  render  them 
less  fond  of  arms  and  warlike  expeditions.     {Id.,  c.  26.) 

201.  The  division  of  landed  estates  into  wluU  are  called  inlands  and  outlands,  originated 
with  the  Saxon  princes  and  great  men,  who,  in  the  division  of  the  conquered  lands,  ob- 
tained the  largest  shares,  and  are  said  to  have  subdivided  their  territory  into  two  parts, 
which  were  so  named.  The  inlands  were  those  which  lay  most  contiguous  to  the  numsion- 
house  of  their  owner,  which  he  kept  in  has  own  immediate  possession,  and  cultivated  by 
his  slaves,  under  the  direction  of  a  bailiff^  for  the  purpose  of  raising  provisions  for  his 
&raily.  The  outlands  were  those  which  lay  at  a  greater  distance  from  the  mansion- 
house,  and  were  let  to  the  ceorls  or  fiumers  of  those  times  at  a  certain  rent,  which  was 
very  moderate,  and  generally  paid  in  kind.  {ReHquiee  Spelmannian^,  p.  12.) 

202.  The  rent  of  lands  in  these  times  was  established  In/  law,  and  not  by  the  ownen  of 
the  land.  By  the  laws  of  Ina,  king  of  the  West  Saxons,  who  flourished  in  the  end  of 
the  seventh  and  beginning  of  the  eighth  century,  a  farm  consisting  of  ten  hides,  or  plough 
lands,  was  to  pay  the  foUowing  rent,  viz.  ten  casks  of  honey,  three  hundred  loaves  of 
bread,  twelve  casks  of  strong  ale,  thirty  casks  of  small  ale,  two  oxen,  ten  wethers,  ten 
geese,  twenty  hens,  ten  cheeses,  one  cask  of  butter,  five  salmon,  twenty  pounds  of  fong^i 
and  one  hundred  eels.  {Wilkins,  Leges  Saxon.,  p.  25.)  The  greatest  part  of  the  crown 
lands  in  every  county  was  farmed  in  this  numner  by  oeorls  or  £yinen,  wbo  in  general 
appear  to  have  been  fireemen  and  soldiers. 

203.  Very  little  is  known  of  the  implements 
or  operations  of  husbandry  during  this  period. 
In  one  of  Strutt's  plates  of  anaent  dreases, 
entitled,  Saxon  Rarities  of  the  Eighth  Cen- 
tury, may  be  seen  a  picture  of  a  plough  and 
ploughnoan.  (Jig,  22.)  This  u  sufficiently 
rude,  though  it  has  evidently  undergone  some 
improvement  from  the  art  of  the  delineator. 
The  labourers  were  no  doubt  slaves,  and  the 
animals  of  draught,  oxen,  llie  lands  be- 
longing to  the  monasteries  were  by  much  the 
best  cultivated;  because  the  secular  canons 
who  possessed  them  spent  some  part  of  their 
time  in  cultivating  their  own  lands.  The  venerable  Bede,  in  his  life  of  Easter^* 
Abbot  of  Weremouth,  tells  us  that  "  This  abbot,  being  a  strong  man,  and  of  an  humb^ 
disposition,  used  to  assist  hb  monks  in  their  rural  labours,  sometimes  guiding  the  plough 
by  its  stilt  or  handle,  sometimes  winnowing  com,  and  sometimes  finging  instrum^ts 
of  husbandry  with  a  hammer  upon  an  anviL**  (Beda  Hist,  Abbot,  IFerematk.,  p*  2^*/ 
For  in  those  times  the  husbandmen  were  under  a  neoessitj  of  making  many  implements 
of  husbandry  with  their  own  hands. 
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SvBsicT.  ^  Of  the  State  of  Agriculture  m  Britain  after  the  Norman  Conquest,  or  from 
the  Eleventh  to  the  Thirteenth  Centuries. 
304.  That  the  conquest  cf  En^and  by  the  Normans  contributed  to  the  improvement  of 
agriaUtwt  in  Brilain  is  undeniable,  ^  For  by  that  event  many  thouaands  of  hiubamC 
mcn,  from  the  fertile  sod  well  culthrated  plains  of  Flanclen,  France,  and  Normandj, 
iMled  in  tins  island,  obtained  estates  or  fivms,  and  employed  the  same  methods  in  the 
culthrstioD  of  them  that  they  had  used  in  their  natiire  countries.  Some  of  the  Norroau 
bsroos  vere  great  improvers  of  their  lands,  and  an  celebrated  in  history  for  their  skill 
in  agricnltnre.*  **  Ridiard  de  Rulos,  lord  of  Bninne  and  Deeping,"  says  Ingulphus, 
**  was  much  addicted  to  agriculture,  and  delighted  in  breeding  horses  and  csttle.  Be^ 
sides  cndosing  and  draining  a  great  extent  of  country,  he  imbanked  the  river  Wielland, 
(wfaidi  used  every  year  to  overflow  the  neighbouring  fields)  in  a  most  substantial  manner, 
building  many  houses  and  cottages  upon  the  bank ;  which  increased  so  much,  that  in  a 
fitde  time  they  formed  a  large  town  called  Deeping,  from  its  low  situation.  Here  he 
planted  orchards,  cultivated  commons,  converted  deep  lakes  and  impassible  quagmires 
into  fisitiie  fidds,  rich  meadows,  and  pastures ;  and,  in  a  word,  rendered  the  whole 
country  about  it  a  garden  of  ddigfats."  {Hist.  Inguiphi.,  Oxon.  edit.  1684,  torn.  i. 
p.  77,  78.)  From  the  above  description,  it  appears  that  this  nobleman  (who  was 
chamberlain  to  William  the  Conqueror)  was  not  only  fond  of  agriculture,  but  also  that 
be  conducted  his  improvements  with  skill  and  success. 

305.  The  Norman  derm,  and  particularity  the  monkt,  were  still  greater  improvers  than 
the  nobility ;  and  the  lands  of  the  diurcfa,  especially  of  the  convents,  were  conspicuous 
for  their  superior  cultivation  :  for  the  monks  of  every  monastery  retained  such  of  their 
bads  as  lay  most  convenient  in  their  own  possession,  which  they  cultivated  with  great 
care,  tmder  their  own  inspection,  and  frequently  with  their  own  hands.  It  was  so  much 
the  cnslom  of  the  monks  of  this  period  to  assist  in  the  cultivation  of  their  lands,  especially 
in  seed-time,  hay-dme,  and  harvest,  that  the  fiunous  Hioroas  Becket,  after  he  was 
Aidilashop  of  Canterbury,  used  to  go  out  to  the  field,  with  the  monks  of  the  monasteries 
where  he  happened  to  reside,  and  join  with  them  in  reaping  their  com  and  making  their 
hay.  (ClroR.  Gervas.,  coL  1400.)  This  is  indeed  mentioned  by  the  historian  as  an  act 
of  uncommon  condescension  in  a  person  of  his  high  station  in  the  church ;  but  it  is 
proof  that  the  monks  of  those  times  used  to  work  with  their  own  hands,  at 
,  in  the  labours  of  the  field  :  and,  as  many  of  them  were  men  of  genius  and 
invcndon,  they  no  doubt  made  various  improvements  in  the  art  of  agriculture.  Hie 
twcnty-siztfa  canon  of  the  general  ooimdl  of  Lateran,  held  A.  D.  1 179,  affords  a  further 
proof  that  the  protection  and  encouragement  of  all  who  were  concerned  in  agriculture, 
«cre  ol^ects  of  attention  to  the  churdi.  For  by  that  canon  it  is  decreed,  **  Thai  all 
presbyters,  derks,  monks,  converts,  pilgrims,  and  peasants,  when  they  are  engaged  in 
the  Isbouis  of  husbandry,  together  with  23 

the  cattle  in  their  ploughs,  and  the  seed 
^Hadi  they  carry  into  the  field,  shall 
enioy  perfect  security  ;  and  that  all  who 
raolat  or  interrupt  them,  if  they  do  not 
deost  when  they  have  been  admonished, 
diall  be  exconannnicated."  (Ibid-,  col. 
1456.) 

206.  The  implements  of  husbandry,  in 
tUi  period,  were  of  the  same  kind  with 
those  that  are  employed  at  present, 
though  sll  of  them,  no  doubt,  much  less 
ftshct  in  their  construction.  One  sort 
of  jdou^  for  example^  had  but  one 
^  or  handle,  which  the  ploughman  guided  with  one  hand,  ha^jng  in  his  other  hand  an 
iostrument  which  served  both  for  deaning  and  mending  his  plough,  and  breaking  the  dods. 
(Jg-  23.)  Tins  implement  was  pro- 
hably  intended  lor  breaking  up  strong 
^aods;  for  such  a  purpose  the  wheels 
wonld  contribute  much  to  its  steadiness, 
^hidi  would  render  two  handles  unne^ 
ttwy,  and  thus  leave  the  holder  with 
one  hand  at  liberty  to  use  his  ax&.like 
lA^uinent  in  clearing  away  roots  and 
^ods,  <x-  otherwne  aiding  the  operation 
of  the  plough.  Another  plough  (V^.  24.) 


is  to  have  |ieen  without  whe^  and  was  propably  intended  for  light  soil.     (See 
Sbrutt*t  Complete  View  of  the  Manners,  ^c.  of  EnglanJL  vol.  ii.  p.  12.)     The  Nonnan 
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plough  had  two  wheels ;  and,  in  the  light  soil  of  Normandy,  was  commonly  drawn  bj 
one  ox,  or  two  oxen ;  but  in  England  a  greater  nimiber,  according  to  the  nature  of  the 
soil,  were  often  necessary.  (M.  Montfaucon,  Monumens  de  Monarcfde  Fran^oig,  tom«  i* 
plate  47. ;  GtraU,  Cambrens.  Detcript*  Cambrue,  c.  17.)  In  Wales,  the  person  who  con- 
ducted the  oxen  in  the  plough  walked  backwards.  (GirakU  Cambrens.,  c  17.)  Their  carts, 
harrows,  scythes,  sickles,  and  flails,  from  the  figures  of  them  still  remaining,  appear  to  hare 
been  nearly  of  the  same  construction  with  thc^  that  are  now  used.  (StrtUt*s  View,  toI.  L 
pi.  26.  32,  33.  and  our  Jig.  25.)  In  Wales  they  did  not  v  r--^  S5 
use  a  sickle  in  reaping  their  com,  but  an  instrument  ^ 
like  the  blade  of  a  kn^  with  a  wooden  handle  at  each 
end.  {GirakU  Cam.,  c.17.)  Water-mills  for  grinding 
com  were  very  common,  but  they  had  also  a  kind  of 
mills  turned  by  horses,  which  were  chiefly  used  in 
their  armies,  and  at  si^es,  or  in  places  where  running 
water  was  scarce.  {Gaufrid.  Vinitauf.  Iter  Hierost>- 
lymii.,  1.  i.  c  33.;  M.  Paris,  VU.  Abbot.,  p.  94.  col. 2.) 
207.  T%e  various  operations  of  husbandry,  as 
maniuing,  ploughing,  sowing,  luurrowing,  reaping, 
threshing,  winnowing,  &c,  are  incidentally  men- 
tioned by  the  writers  of  this  period ;  but  it  is  impossible  to  collect  from  them  a  distinct 
account  of  the  manner  in  which  these  operations  were  performed.  Marl  seems  to  have 
been  the  chief  numure  next  to  dung,  employed  by  the  Anglo-Normans,  as  it  had  been 
by  the  Anglo-Saxon  and  British  husbandmen.  (M.  Paris,  Hist.,  p.  181. ;  /n  Fit.  Abbot., 
p.  101.  col.  1.)  Summer  fidlowing  of  lands  designed  for  wheat,  and  ploughing  them 
several  times,  appear  to  have  been  conunon  practices  of  the  English  farmers  of  this 
period :  for  Giraldus  Cambrensis,  in  his  description  of  Wales,  takes  notice  of  it  as  a 
great  singularity  in  the  husbandmen  of  that  counby,  "  that  they  ploughed  their  lands 
only  once  a  year,  in  March  or  April,  in  order  to  sow  them  with  oats ;  but  did  not,  like 
other  farmers,  plough  them  twice  in  summer,  and  once  in  winter,  in  order  to  prepare 
them  for  wheat.'*  (Girald.  Cambrens.  Descrgtt.  Cambria,  c.  viii.  p.  887.)  On  the  bottler 
of  one  of  the  compartments  in  the  iGmious  tapestry  of  Bayeux,  we  see  the  figure  of  one 
man  sowing  with  a  sheet  about  his  neck,  containing  the  seed  under  his  left  arm,  and  scat- 
tering it  with  his  right  hand ;  and  of  another  man  harrowing  with  one  harrow,  drawn  by 
one  horse.  {Montfaucon,  Monumens  de  Momtrchie  Francois,  tom.  i.  plate  47.)  In  two 
plates  of  Strutt*s  very  curious  and  valuable  work  (Jigs»  26,  27.),  we  perceive  die  figures 


of  several  persons  engaged  in  mowing,  reaping,  threshing,  and  winnowing ;  in  all  whidi 
operations  there  appears  to  be  little  singular  or  different  from  modem  practice.  (StrtUt^s 
Complete  View  of  the  Manners,  Customs,  4[c.,  of  England,  vol.  i.  plates  11,  12.) 

208.  Agriculture  m  Scotland  seems  to  have  been  in  a  very  imperfect  state  towards  the 
end  of  this  period.     For  in  a  parliament  held  at  Scone,  by  King  Alexander  II.,  A.  D. 


1214,  it  was  enacted,  that  such  farmers  as  had  four  oxen  or  cows,  or  upwards,  should 
labour  their  lands,  by  tilling  tl^  with  a  plough,  and  should  begin  U>till  fifteen  days 
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Ufare  OMMBfiimii ;  and  tliaft  mch  Ifannen  as  had  not  ao  many  ••  four  oxen,  though  ihey 
OGRdd  not  labour  ttiair  lamda  by  tillmg,  ahoold  delve  •■  much  with  hand  and  foot  as  would 
fradnce  a  wiflllcimt  qnanihj  of  com  to  support  thcmsdvas  and  thair  fionilies.  (Etgiam 
Unjntitem,  p.  SOT.)  But  this  law  was  probably  designed  for  the  highlands,  and  most 
onadlinicd  ports  of  the  kingdom  ;  for  in  the  same  pariiamcnt  a  Tciy  severe  law  was 
aiade against  dioae  formers  who  did  not  eztirpote  a  peniidous  weed  called  ^i/dr  (Clirys^ 
thennaa  s^etum  L.)  out  of  their  lands,  whidi  seems  to  indicate  a  mora  advanced  stato 
of  cultivation.  (7U^»p.S35.)  Ibeir  agricuU  '29^ 
tund  operations,  as  for  as  om  be  gathered  ^ 
from  old  tapeatries  and  illuminated  missals,  WVT\^''^„'^ 
were  similar  to  those  of  V-nglmnA^  Thresh-  f  J  \  \  f^  ^^  t 
ing  appears  to  have  been  perfonned  by  women 
(Jg,  28.),  and  rei^ung  by  iht  mea  (fg.  29.),  - 
whicfa  is  the  revene  of  the  modern  practice 
in  that  and  in  most  countries.  Such  is  the  account  of  Henry. 
{Histcry  ofBriUthh  voL  vi.  p.  173.) 
3  209.  Tkefidi  euiiure  ofihe  vine,  which  had  been  commenced  by 
the  monks  for  their  own  use,  was  more  extensively  spread  by  the 
William  of  Malmsbury,  who  flourished  in  the  early  part  of  the  twelAh 
century,  asys  there  were  a  greater  number  of  vineyards  in  the  vale  of  Gloucester  than 
any  where  else,  and  that  from  the  grapes  was  produced  a  wine  very  little  inferior  to  that 
cf  Fianob  Orchards  and  dder  were  also  abundant,  and  the  apple  trees,  it  is  said,  lined 
the  roads  in  some  parts  of  the  country,  as  th^  still  do  in  Normandy,  whence  in  all  pro- 
hafaaity  the  plants  or  at  least  the  grsAa  were  imported. 

Scamcr.  3.     SUtory  cfJgnatUure  in  Britain, from  the  Thirteen^  Century  to  the  Time 

of  Henry  VI  IL 

2ia  Jgriculture  in  the  thirteenth  andfimrieenth  centuries,  it  iqppears,  WM  still  carried 
on  with  vigour.  Sir  John  Fortescue,  in  a  work  in  praise  of  the  English  laws,  mentions 
the  pnigiess  that  had  been  made  in  planting  hedges  and  hedge-row  trees  before  the  end 
of  the  fourteenth  century.  Judge  Fortescue  wrote  his  Legum  Anglia  in  the  fifteenth 
emtory,  but  it  was  not  published  till  the  reign  of  Henry  VIII.  In  the  law  book  called 
Ate  (supposed  to  have  been  written  by  some  lawyers,  prisoners  in  the  Fleet,  in  1340), 
very  particular  directions  are  given  as  to  the  most  proper  times  and  best  manner  df 
pkn^ing  and  dressing  fallows.  {Fleta,  lib.  ii.  chap.  73.  p.  163.)  The  former  is  there 
directed  to  plough  no  deeper  in  summer,  than  is  necessary  for  destroying  the  weeds ;  nor 
to  lay  on  his  naanure  till  a  little  before  dhe  last  ploughing,  which  is  to  be  with  a  deep  and 
narrow  forrow.  Rules  are  also  given  for  the  changing  and  choosing  of  seed ;  for  pro- 
postiooing  the  quantity  of  different  kinds  of  seed  to  be  sown  on  an  acre,  according  to  the 
natuie  of  the  soil,  and  the  degree  of  richness ;  for  collecting  and  compounding  nuu 
Bures,  and  aocammodating  them  to  the  grounds  on  which  they  are  to  be  laid ;  for  the 
bert  sessons  for  sowing  snds  of  difiSerent  kinds  on  all  the  variety  of  soils ;  and,  in  a 
word,  for  performing  every  operation  in  husbandry,  at  the  best  time,  and  in  the  best 
manner.  {Fktm,  lib.  ii.  chap.  72,  73.  76.)  In  the  same  work,  the  duties  and  business 
of  the  steward,  bailii^  and  overMer,  of  a  manor  and  of  all  the  other  persons  concerned  in 
the  cohivalion  of  it,  are  explained  at  full  length,  and  with  so  much  good  sense,  that  if 
^lej  were  well  performed  the  manor  could  not  be  ill  cultivated.  {Ibid,,  chap.  72.  88. ; 
Henry,  vuL  267.)  This  work,  as  well  as  others  of  the  kind,  is  written  in  Latin,  and  even 
the  forming  accounts  were  in  those  days  kept  in  that  language^  as  they  still  are  in  the 
giester  part  of  Hungary. 

211.  During  the  greater  part  oftheJiAeenth  century  England  was  engaged  in  civil  wars, 
and  sgrimlttire^  aa  well  as  other  arts,  nerlined.  The  labourers,  called  frcnm  the  plough  by 
nijal  prodamation  or  the  mandates  of  their  lords,  perished  in  batde,  or  by  accident  and 
fidgue,  in  immense  numbers.  Labour  rose  in  price  notwithstanding  various  laws  for  its 
limitttion,  and  tfaia  at  last  produced  a  memorable  revolution  in  the  state  of  agriculture, 
which  made  a  migfatf  noise  for  many  years.  The  prelates,  barons,  and  other  great 
proprietDR  of  land,  kept  extensive  tracts  around  their  castles,  which  were  called  their 
drmesne  lands,  in  their  own  immediate  possession,  and  cultivated  them  by  their  villains, 
and  by  hiicd  servanfeB,  under  the  direction  ot  their  bailiiTs.  But  these  great  landholders 
hanng  oAen  led  their  followers  into  the  fields  of  war,  their  numbers  were  gradually 
dinuBished,  and  hired  servants  oould  not  be  procured  on  reasonable  terms.  This  obliged 
the  prdates,  lords,  and  gentlemen  to  enclose  the  lands  around  their  castles,  and  to  con- 
vert (hem  into  pasture  grounds.  This  practice  of  enclosing  became  very  general  in 
Sogiand  about  the  middle  of  this  period,  and  occasioned  prodigious  clamours  from  tliose 
who  mistook  the  effect  of  depopulation  for  its  cause. 

812.  The  habit  qf  endodng  lands  and  converting  them  to  pasture  continued  afler  tlte 
cnie  had  ceaaed^  tmd  an  act  was  passed  to  stop  its  pr^ress  in  the  beginning  of  tlie  reign 
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of  Henry  Vil.  The  dearths  of  this  period  fumlrii  another  proof  of  the  low  state  of 
Agriculture.  Wheat  in  1437  and  1438  rose  from  4s.  or  4s.  6fi.,  the  ordinary  price  per 
quarter,  to  1/.  6s.  Sd,,  equivalent  to  ISA  6s^  S^i.  of  our  money.  Stow  observes  that,  i|i 
these  extremities,  the  common  people  endeavoured  to  preserve  their  wretched  lives,  by 
drying  the  roots  of  herbs  and  converting  them  into  a  kind  of  bread.  Land  in  those  days 
was  sold  for  ten  years*  purchase,  so  great  vras  the  insecurity  of  possession. 

213.  Agriculture  in,  Scotland  was  at  a  low  ebb  during  the  thirteenth,  fourteenth,  and 
fifteenth  centuries,  on  account  of  the  long  and  ruinous  virars  in  which  the  country  was 
engaged.  A  law  passed  in  1424  enacts  £at  every  labourer  of  "  simple  estate  **  dig  « 
piece  of  ground  daily,  of  seven  feet  square ;  another  in  1457,  that  fanners  who  had 
eight  oxen  should  sow  eveiy  year  one  firlot  (bushel)  of  wheat,  half  a  firlot  of  pease,  and 
forty  beans,  under  the  pain  of  ten  shillings  to  be  paid  to  the  baron  ;  and  if  the  baron  did 
not  do  the  same  thing  to  the  lands  in  l^  possession,  he  should  pay  the  same  penalty  to 
the  king. 

214.  From  the  accession  of  Henry  VIL  in  1485,  to  nearly  the  middle  of  the  seventeenth 
century,  England  enjoyed  peace.  To  remove  die  effects  of  former  wars,  however, 
required  a  considerable  time.  The  high  price  of  labour,  and  the  conversion  of  so  mudi 
land  to  tillage,  gave  rise  to  different  impolitic  statutes,  prohibiting  the  exportation  of 
com ;  while  a  great  demand  was  created  for  wool  by  the  manufactures  of  the  Nether- 
lands, which  tended  to  enhance  the  value  of  pasture  lands,  and  depopulate  the  country. 
The  flocks  of  individuals,  in  these  times,  sometimes  exceeded  twenty  thousand,  and  an 
act  was  passed  by  Henry  VIII.,  restricting  them  to  a  tenth  of  that  number,  apporendy 
eluded  from  the  partial  exception  of  hereditary  opulence.  Had  the  restraints  imposed  on 
the  exportation  of  com  been  transferred  to  wool,  the  internal  consumption  would  have 
soon  regulated  the  respective  prices  of  those  articles ;  the  proportion  bc^een  arable  and 
pasture  lands  would  soon  have  been  adjusted ;  and  the  declining  cultivation  of  the  country 
restored.  An  improved  cultivation  was  reserved,  however,  for  a  future  period,  when 
persecution  extirpated  manufactures  from  the  Netherlands ;  tiien,  when  the  exportation  oF 
English  wool  had  subsided,  and  its  price  diminished,  the  farmer  or  landholder,  disap- 
])ointed  of  his  former  exuberant  profits,  discovered  the  necessity  of  resuming  the  plough, 
and  restoring  his  pastures  to  culture.   (Henry,  xii.  261.) 

215.  Of  the  stale  of  agriculture  in  Scotland  during  the  fifteenth  and  sixteenth  centuries 
littie  can  be  stated.  According  to  Major  (^Hisloria  Britannica,  Paris,  1526),  a  native  o£ 
Berwick,  <<  the  peasants  neither  enclosed  nor  planted,  nor  endeavoured  to  ameliorate  the 
sterility  of  the  soil."  According  to  Fynnis  Moryson,  tiie  produce  of  the  country  consisted 
chiefly  of  oats  and  bariey ;  but  it  would  iq)pear  from  Chahners  that  wheat  was  cultivated 
in  Scotland,  at  least  upon  the  church  lands,  so  early  as  the  thirteenth  century.  Different 
laws  were  enacted  for  planting  groves  and  hedges,  pruning  orchards  and  gardens,  and 
forming  parks  for  deer :  but  it  is  not  the  bairen  injunctions  of  statutes  that  will  excite  a 
spirit  of  improvement  in  a  country. 

Sdbsxct.  4.     History  of  Agriculture,  fiom  the  Time  of  Henry  VIIL  to  the  Bevolution 

in  1688. 

216.  Agriculture,  soon  after  the  beginning  qftlie  sixteenth  century,  partook  of  the  genc^ral 
improvement  which  followed  the  invention  of  the  art  of  printing,  the  revival  of  literature, 
and  the  more  setded  authority  of  government ;  and,  instead  of  the  occasional  notices  or 
historians,  we  can  now  refer  to  regular  treatises,  vmtten  by  men  who  engaged  eagerly  in 
this  neglected,  and  hitherto  degraded,  occupation. 

217.  The  culture  of  hops  was  either  introduced  or  revised  early  in  the  reign  of  Henry 
VIIL  ;  and  that  of  flax  was  attempted,  but  without  success,  though  enforced  by  law. 
(Holindiead,  p.  110,  111. ;  24  Hen.  8.  c.  4.)  The  legislature  at  that  time  endeavoured 
to  execute,  by  means  of  penalties,  those  rational  improvements  which  have  since  been 
fostered  and  cherislied  by  bounties ;  or,  what  is  better,  pursued  from  the  common  motive 
of  self-interest. 

218.  The  breeding  of  horses  was  now  much  encouraged.  To  the  passion  of  the  age, 
and  the  predilection  of  the  monarch  for  splendid  tournaments,  may  be  attributed  the 
attention  bestowed  on  a  breed  of  horses  of  a  strength  and  stature  adapted  to  the  wei^t 
of  the  complicated  panoply  with  which  the  knight  and  his  courser  were  both  invested. 
Statutes  of  a  singular  nature  were  enacted,  allotting  for  deer  parks  a  certain  propmr. 
tion  of  breeding  mares,  and  enjoining,  not  the  prelates  and  nobles  only,  but  those 
whose  wives  wore  velvet  bonnets,  to  have  stallions  of  a  certain  sze  for  their  saddle. 
The  legal  standard  was  fifteen  hands  in  horses,  thirteen  in  mares,  and  *'  unlikely  tits  *' 
were,  without  distinction,  consigned  to  execution.  (27  Hen,  8.  cap.  6.  ;  36  Hen,  8. 
cap.  13.  See  Barrington^s  Observations  on  the  Statutes,  p.  443.)  James  the  Fourth, 
of  Scotland,  with  more  propriety,  imported  horses  flrom  foreign  countries  in  order  to 
improve  the  degenerate  breed  of  his  own.  (Pitscottic,  p.  153.)  The  cultivation  of 
grasses  for  their  winter  provend^  ^vas  still  unknown  ;  nor  were  asses  propagated  in 
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Eogfand  tOl  •  nibseqacBt  period.  (HoHnskead,  p.  29a ;  Pofydore  Virgiij  p.  13. ;  Hennfy 
in.S68.) 

SI9L  ThefirU  EngUsk  treaHte  an  husbandly  nowappewed,  written  by  Sir  A.  Fitzheitcrt, 
joi^eaf  the  oammoii  pleas.  It  ia  entitled  The  Book  tf  Hutbcmdiy,  and  conUuna  directiona 
Ibr  dzaisin^  dearing,  and  cndoaing  a  fium ;  and  for  eniichxng  and  reducing  the  toil 
to  tilL^ge.  Lime,  mwi,  and  fidlowing  are  strongly  lecommended.  The  landlords  m 
advised  to  giant  leases  to  fiomen  who  will  surround  their  fanns,  and  divide  them  hj 
faedgei  into  proper  enclosures ;  by  which  opention,  he  says,  **  if  an  acre  of  land  be 
worth  sxpenoe  before  it  is  endosed,  it  will  be  worth  eightpence  when  it  is  enclosed,  by- 
icBsoB  of  the  tfumpobt  and  dunging  of  the  cattle.**  Another  reason  is,  that  it  will  pre- 
MTvc  the  oofn  without  the  expense  of  a  herdsman.  FVom  the  time  of  the  appcannoe  of 
thii  vmi,  in  1534>  Harte  dates  the  renval  of  husbandry  in  England. 

29a  Tht  Book  t^  Surveying  and  ImprovementSf  by  the  author  of  The  Book  ofHus-' 
&inidry,  appeared  in  1539.  In  the  former  treatise  we  have  a  dear  and  minute  description 
of  the  rural  practteea  of  that  period ;  and  from  the  latter  may  be  leaned  a  good  deal  of 
the  ecooomy  of  the  leudal  system  in  its  dedine.  Ihe  author  of  The  Book  of  Hutbandry 
vitei  finom  bis  own  experience  of  more  than  forty  years ;  and,  if  we  except  his  biblical 
alluaons,  and  some  vestiges  of  the  superstition  of  the  Roman  writers  about  the  influence 
of  the  moon,  there  ia  very  little  of  his  work  that  should  be  omitted,  and  not  a  great  deal 
of  sohsequent  science  that  need  be  added,  with  regard  to  the  culture  of  com,  in  a  manual 
of  bmbandry  adapted  to  the  present  time.  It  may  surprise  some  of  the  agriculturists  of 
the  pieMiul  d^,  an  eminent  agrioiltural  writer  remarks,  to  be  told  that,  after  the  lapse  of 
alawit  three  centuries,  Fltdierfaert's  practice,  in  some  material  branches,  has  not  been  im- 
proved upon ;  and  that  in  several  districts  abuses  still  exist,  which  were  as  clearly  pointed 
out  by  Um  at  that  eariy  period,  as  by  any  writer  of  the  present  age.  His  remarks  on 
ibeep  are  so  accurate,  that  one  might  imagine  they  came  from  a  storemaster  of  the  pre- 
■eot  day :  thoae  on  horses,  cattle,  &c.,  are  not  less  interesdng ;  and  there  is  a  very  good 
soooont  of  the  diseay^  of  each  spedes,  and  some  just  observations  on  the  advantage  of 
ndxiog  diffiarent  kinds  in  the  same  pasture.  Swine  and  bees  condude  this  branch  of  the 
wk.  He  tben  points  out  the  great  advantages  of  enclosures  ;  recommends  "  quyck- 
settjnge,  dycfaynge,  and  hedgyng  ;**  and  gives  particular  directions  about  the  sel/er,  and  the 
mcdaod  of  training  a  hedge,  as  wdl  aa  concerning  the  planting  and  management  of  trees. 
We  have  then  a  short  information  <*  for  a  yonge  gentylman  that  intendeth  to  thryve,"  and 
a  *'  prolouge  for  the  wive's  occupation,*'  in  some  instances,  rather  too  homdy  for  the  pre- 
WDttime,  Among  other  things,  she  is  to  *'  make  her  husband  and  herself  some  clothes ;" 
sod  «  she  may  have  the  lockes  of  the  shepe,  dther  to  make  blankettes  and  coverlettes,  or 
Ml."  This  is  not  so  mudi  amiss ;  but  what  follows  will  bring  our  learned  judge  into 
dscpnie,  even  with  our  most  industrious  housewives.  <*  It  is  a  wive's  occupation  to 
wynowe  all  mannfr  of  comes,  to  make  malte,  to  washe  and  wrynge,  to  make  heye,  shere 
come,  and,  in  time  of  nede,  to  hdpe  her  fausbande  to  fyll  the  muckewayne  or  donnge 
csrte^  drive  the  ploughe,  to  loade  heye,  come,  and  sucbe  other.  And  to  go  or  ride  to  the 
nsiket,  to  sd  butter,  chese,  mylke,  egges,  chekyns,  capons,  hennes,  pygges,  gese,  and  all 
nsnner  of  comes."  Hie  rest  of  the  book  contains  some  useful  adrices  about  diUigence 
sad  economy ;  and  concludes,  after  the  manner  of  the  age^  with  many  pious  exhortations. 
{Encyc.  BriL^  ait.  Agr.) 

221.  The  atate  qfagricuUure  in  England  in  the  eariy  part  of  the  sixteenth  century,  and 
probably  for  a  long  time  before,  is  thus  ascertained ;  for  FLtsherbert  no  where  spoiks  of 
die  practices  which  he  describes  or  recommends  as  of  recent  introduction.  The  Book  of 
Suneyinge  adds  considerably  to  our  knowledge  of  the  rural  economy  of  that  age. 
"  Four  maner  of  oommens"  are  described ;  several  kinds  of  mills  for  com,  and  other 
poiposcs,  and  abo  **  quemes  that  goo  with  hand ;"  different  orders  of  tenanto,  down  to 

the  '*bonndmeo,"  who  <'in  some  places  contynue  as  yet; and  many  tymes,    by 

cdor  thereof,  there  be  many  fineemen  taken  as  boundmen,  and  their  lands  and  goods  ia 
ttkea  from  them.*"  lime  and  marl  are  mentioned  as  common  manures ;  and  the  former 
was  sometimes  spread  on  the  surface  to  destroy  heath.  Both  draining  and  irrigation 
are  noticed;  though  the  latter  but  slighdy.  The  work  condudes  with  an  enquiry 
"How  to  make  a  township  that  is  worth  XX  merke  a  yere  worth  XX  li.  a  year  :** 
tUs  is  to  be  done  by  endosing,  by  which,  he  says,  live  stock  may  be  better  kept  and 
*idioot  herda ;  and  the  closes  or  fidds  altematdy  cropped  with  com,  and  *<  let  lye  '*  for  a 
time. 

S82.  4gnculture  had  attained  a  amdderaUe  degree  of  retpedabiHty  during  the  reign  of 
BtaAah,  According  to  Tuaser,  who  wrote  in  that  age,  and  whose  work  will  be  pre-* 
seody  noticed,  agriculture  was  best  understood  in  Essex  and  Suffolk ;  at  least  enclosures 
we  more  common  in  these  counties  than  in  any  other,  which  is  dways  a  proof  of 
'dnacement.  A  finmer,  according  to  Harrison  the  geographer,  **  will  thinke  his  gaines 
*oy  SBiall  towardes  the  end  of  his  terme  if  he  have  not  six  or  seven  years  rent  lidng  by 
^»  tiierewith  to  purchaae  a  new  lease ;  beside  a  fair  garnish  of  pewter  on  his  cupUwrd, 
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with  as  much  more  &i  odd  veHeb  going  about  the  house ;  three  or  four  fiesliier-bedi ;  ao 
many  coverlets,  and  carpets  of  bqpestrie ;  a  silver  salt ;  a  bowle  for  wine,  if  not  a  whole 
ncast;  and  a  doien  of  spooom  to  furnish  owte  ibe  sute."  (£iarri$an*M  J)e$cnpHon  qf 
England,  p.  188.) 

223.  The  condition  of  a  yeoman,  b^ore  or  aboui  E&tabeth^t  time,  is  exemplified  in  tlie 
case  of  Bishop  Latimer*s  firther.  *<  My  father,*'  says  Hugh  Latimer,  ^  was  a  yeoman, 
and  had  no  bmd  of  his  own ;  only  he  had  a  farm  of  three  or  four  pounds  by  the  year  at 
the  utmost ;  and  hereupon  he  tilled  so  much  as  kept  half  a  doien  men.  He  had  a  walk 
for  a  hundred  sheep ;  and  my  modier  milked  thirty  kine,  &c.  He  kept  his  son  at 
school  till  he  went  to  the  univenity,  and  maintained  him  there ;  he  married  his  dau^- 
ters  with  five  pounds,  or  twenty  nobles  apiece ;  he  kept  ho^itality  with  his  neighbouTB, 
and  some  alms  he  gave  to  the  poor ;  and  all  this  he  did  but  of  the  said  farm.**  {Gi^mi*s 
JJfe  ofLalimer.) 

224.  Caitle  were  not  plentiful  in  England  at  the  beginning  <f  Elianbeth^s  reign.  In  1563 
it  was  enacted  that  no  one  should  eat  fiesh  oji  Wednesdays  or  Fridays,  on  forfeiture  of 
three  pounds,  unless  in  case  of  sickness,  or  of  a  special  license,  neither  of  which  was  to 
extend  to  beef  or  veal.  {Stat.  5  EHx.  cap.  4.)  Great  pains  were  taken  in  the  act  to  prove 
that  it  was  a  political,  not  a  religious  measure. 

225.  The  vast  number  of  park*  in  the  kingdom  are  complained  of  by  Harrison.  *'  There 
are  not  less,**  he  says,  <<  than  an  hundred  in  Essex  alone,  where  almost  nothing  is  kept 
but  a  sorte  of  wilde  and  savage  beasts,  cherished  for  pleasure  and  delight. "  And  pursuing 
the  same  subject,  he  says,  '*  that  if  the  world  last  a  while  after  this  rate^  wheats  and  rie 
will  be  no  graine  for  poore  men  to  feed  on.**     (Description  ofBritainef  p.  168.) 

226.  In  Scotland  the  dvil  dissensions,  and  even  anarchy,  which  prevailed  until  a  late 
period  in  the  sixteenth  century,  operated  ta  a  harsh  check  on  every  improvement  in 
agriculture,  and  the  total  expulsion  of  ecclesiastical  landholders  increased  this  evil ; 
as  the  monks  were  easy  landlords,  and  frequently  not  uninstructed  in  georgical  know- 
ledge.  Thetillersof  the  earth  in  Scotland  had  at  least  their  full  share  of  their  country's 
mirfortuncs,  when  private  vengeance  for  private  wrongs  superseded  the  regular  but  timid 
proceedings  of  public  justice.  A  statute  was  then  formed  for  their  particular  benefit, 
whereby  (Stat,  lia  PAri.  7.  Jac  6.)  *'  the  slayers  and  houdiers  (hougfaers)  of  hones 
and  uther  cattel,"  with  their  employers  and  maintainers,  are  declared  **  to  have  incurved 
the  peine  of  death,  and  confiscation  of  alle  their  gudes  mowabil.*'  A  second  act  passed 
in  1587  for  the  further  protection  of  husbandmen,  declaring  all  such  as  destroyed  or 
maimed  hones,  oxen,  &c,  cut  or  destroyed  ploughs  or  plough-geen  (in  time  of  tilling), 
or  trees  and  com,  should  suffer  death.  (Stat.  8S.  Pari.  2.  Jac.  6.)  Seversl  acts  of  parlifr. 
ment  were  made  to  protect  the  fbrmen  irom  petulant  tithe-gatheren ;  the  proper  times  of 
notice  were  herein  pointed  out,  and  liberty  given  to  the  txUer  of  the  land  to  proceed  in 
his  work  if  this  notice  were  neglected.  The  hot  (Stat.  84.  ParL  2.  Jac.  6. )  confirmed  and 
explained  the  others.     (Andrew's  Continwttum  of  Henry* s  Hut*,  ii.  124.) 

227.  Great  attention  was  still  paid  to  the  breed  of  horses  in  England ;  but,  during  the 
reign  of  Elifabeth,  it  was  found  necessary  to  lower  the  standard  appointed  by  Heniy  VI 1 1, 
for  stallions,  fh)m  fourteen  hands  to  thirteen.  This  modification,  however,  was  only  to 
take  place  in  the  counties  of  Cambridge,  Huntingdon,  Northampton,  Lincoln,  Norfolk, 
and  Suffolk.  (18  Elix.  cap.  8.)  No  stallion  of  less  height  could  be  turned  out  on  com- 
mons, forests,  &c,  for  fear  of  deteriorating  the  breed.  Harrison  extols  the  height  and 
strength  of  the  English  dnught-horses ;  five  or  six  of  them,  he  says,  vrill  vrith  ease  draw 
three  thousand  w^^ht  of  the  greatest  tale  for  a  long  journey. 

228.  An  En^tish  traveller,  who  visited  Scotland  in  1598,  observed  a  great  abundance  of 
all  kind  of  cattle,  and  many  horses ;  not  large,  but  high-«pirited  and  patient  of  labour. 
(Moryson*s  Itin.,  part  iiL  p.  154.)  Great  care,  indeed,  was  taken  by  the  English,  while 
the  kingdoms  were  separate,  to  prevent  the  Soots  fitm  improving  their  breed  fay  southerr 
stalUons ;  it  was  even  made  felony  to  export  horses  thither  from  England.  (1  EHz. 
cap.  7.)  This  unneighbourly  prchiliition  was  answered  by  a  reciprood  restriction  in 
1567,  as  to  the  exportation  of  Scottish  horses  (Stat.  22.  Pari.  1.  Jac.  6.)  ;  but  France, 
rather  than  England,  seems  to  be  aimed  at  by  that  statute.  One  circumstance, 
pointed  out  by  a  curious  antiquary  (Paper  ap^  Transactions  of  Sc.  Ant.  Soc.,  vol.  i. 
p.  171.),  u  a  convincing  proof  of  the  modem  improvement  in  the  breed:  for  many 
yean  pot  eight  nails  have  been  used  to  each  hone's  shoe  in  the  north;  six  used  to  be  the 
number. 

229.  The  proper  seasons  fir  turning  horses  to  grau  was  thought  a  consideration  worth 
the  attention  of  the  Scottish  government,  avowedly  to  prevent  the  waste  of  com.  All 
horses  were,  therefore,  ordered  to  be  put  to  grass  from  May  15th  to  Oct.  15th,  on 
pain  of  forfeiting  each  bene,  or  its  value,  to  the  king.  Gentlemen  of  1000  marks, 
yeariy  rent,  and  all  upwards,  are  excepted.  (Stat.  122.  ParL  7.  Jac,  6.)  The  1st  of 
June  was  substituted  in  a  subsequent  act  (Stat.  56.  Pari.  2.  Jac.  6.)  for  the  15th  of 
May. 


Book  I.  AGRICULTURE  OF  THE  MIDDLE  AGES.  43 

29a  TV  tme  m  England  eontimted  to  be  ndtmatedfir  vine  ;  but  not  gehenlly,  Ibr 
the  nDeyank  of  the  Lonk  Cofaliam  and  WilKsms  of  Thames,  are  pointed  out  by  Barnabj 
Gooeh  m  eonnentlj  productiTe^  It  is  probable  this  branch  of  culture  dBclined  widi  the 
soppresBoo  of  the  mcknasteries,  and  the  more  general  culture  of  barley ;  as  larmcri  and 
ocfaen  vDuld  aoon  lind  that  good  beer  waa  a  chenper  and  better  drink,  than  any  wine  that 
could  be  made  in  this  country.  Hiottgh  in  1565,  in  this  reign,  the  potato  was  intro- 
dnced  from  Santa  F6  by  Capt.  Hawkins,  yet  it  did  not  come  into  general  use,  even  io 
gutttos,  tar  nearly  two  oentunes  afterwards. 

SSI.  The  prine^xU  agncuUurai  authors  rf EHMoieik'M  reigm  are,  Tusser,  Googe,  and 
Stf  Hu£^  Piatt.  TlwinaB  Tusser  was  bora  at  Rivenhall  in  Essex,  in  15Sr7.  Having 
a  fine  voice^  he  was  impressed  for  the  royal  chapel,  and  sang  in  St.  Pisul*s,  under  a 
eekfaiBted  mnsiciaa.  **  Afterwards  he  was  a  scholar  at  Eton,  and  next  a  student  at 
Cambridge.  He  next  became,  by  turns,  musician,  farmer,  grader,  and  poet ;  but 
always  onsuooeasliilly,  although  guilty  of  neither  vice  nor  extraragance.**  His  Five 
Slabbed  Pomis  ef  EuAaandry  was  published  in  1562,  and  has  been  recommended  by 
Lard  Molesworth  to  be  taught  in  schools.  {Same  Contiderations  fir  the  Promoting  of 
JgriaUlure  and  employing  the  Poor,  Dublin,  1723.)  It  is  written  in  hobbling  verse, 
sod  contains  some  useful  notices  conceniing  the  state  of  agriculture  in  different  parts  of 
England.  Hopa^  which  had  been  introduced  in  the  early  part  of  the  sixteenth  century, 
sod  on  the  culture  of  which  a  treatise  was  published  in  1574,  by  Reynolds  Scott,  are 
mcBtioned  as  a  well  known  crop.  Buck-wheat  was  sown  after  barley.  It  seems  to  hare 
been  the  practice  then,  in  some  places,  to  "geld  fillies"  as  well  as  colts.  Hemp  and  flax 
se  mentioaed  an  cnmmon  crops.  Enclosures  must  have  been  numerous  in  several 
coBBiies ;  and  ihere  is  a  very  good  **  compaiiaon  between  champion  (open  fields)  coun- 
tiy,  and  sevenll."  There  is  nothing  to  be  found  in  Tusser  about  eerfk  or  bondmen,  as  in 
Rtihabert^  'wotks.     {Encyc  Brit.9  art.  AgrietU.) 

93L  7W  aai  wrUer  it  Samabf  Oooee,  a  Limnlntkire  gtnilemam,  wboM  Whole  Art  qf  Biuhamdrjf  was 
piiated  is  I578L  It  is,  fbr  the  moat  part,  made  up  of  gteamnca  tnm  aU  the  aadcnt  wilten  ot  Greece  and 
MM.  vhoae  abaaiditlea  are  fii&thftulf  ictaiMd ;  with  bare  and  tbere  aofloe  daicripciao  oT  the  practioaa  of 
<be  u^  01  which  there  is  Uttle  novdtj  or  inportanoe.  Googe  mcntioiu  a  number  of  fiisuih  writeis 
vbo  fived  about  the  time  of  FItabcrtiert,  whose  works  have  not  Men  pceeervcd. 

JA  SrHtukPtairtJemintmmqfJrtmidNottirewuVtiatid  to  1591  It  is  ehleay  a  coapilatlon 
flna  otber  wnten.  The  author  appean  to  have  teen  a  lawyer  of  linooln'i  Inn.  but  he  bad  a  aest  la 
Ebex,  and  another  in  MirtdleaeT,  where  be  epent  great  part  of  bii  time  —The  itrv.  HVtiam  BarrUom. 
aeeolempoRry  of  Ftatt,  and  chaplain  to  Baron  Cobham,  wrote  a  description  of  Britain,  and  tmnalatcd 
Boechitt*^  HiitorgqfScatlamtL  In  the  former  woik  are  many  vahuhle  binU  on  the  progren  of  hua. 
bttdry  in  the  early  part  of  the  reign  of  Elisabeth.  Among  other  curious  thingi  be  a«erti  that  the 
SNiiih,  or  Merino  abeep,  was  origfaudly  derived  fkom  England. 

SS4.  TkemaenieeniheeniMryudutbng^idiedhy  mmieim^^ 
tare,  among  whicfa  are  the  intanoduction  of  doven  and  turnips  in  England ;  of  hedgea 
ia  Scntland  and  Irdand ;  and  the  execution  of  extensive  embankments  and  drainages. 
Some  useful  wiiten   also  appeared,  eqiedally  Nordeo,   Gabriel  Plattes,  Sir  Ric^ud 
Weston,  HaitlOh  and  Blythe,  to  wbam  may  be  added  Evelyn. 

S35.  For  the  mdoption  of  the  clover,  a$  an  agricultural  plant,  we  are  indebted  to  Sir 
Bicfaard  Weston,  wno,  in  1645,  gives  an  account  of  its  ciilture  in  Flanders,  where  he 
says  **  he  saw  it  cutting  near  Antwerp,  on  the  1st  of  June  1644,  being  then  two  feet 
loeg^  and  very  thick  ;  that  he  saw  it  cut  again  on  the  S9th  of  the  same  month,  being 
twenty  inches  long ;  and  a  third  time  in  August,  being  eighteen  inches  long."  Blythe, 
in  1653,  is  copious  in  bis  directions  for  its  cidtivation ;  and  Lisle  (Obs.  en  Hutbandry), 
IB  the  begimdng  of  the  eighteenth  century,  speaks  of  it  as  commonly  cultivated  in  Hamp. 
shhc,  WQtddre,  Gkraoestershire,  and  other  counties. 

236.  Twmpi  were  probably  introduced  as  a  field  crop  by  the  same  patriotic  author, 
dsRi^  they  may  probably  have  been  grown  in  the  gardens  of  the  church  establishments 
long  before.  Hiey  are  cultivated,  be  observes,  *<  for  feeding  kine  in  many  parts  of  England  ; 
but  dioe  is  as  much  difference  between  what  growetfa  in  Flanders  and  here,  as  is  between 
the  same  thing  which  groweth  in  a  garden  and  that  whicfa  groweth  wild  in  the  fields.**  It  is 
pnbaUe  the  FiUgliah  tumipo  he  alludes  to  were  rape,  which  is  mentioned  by  Googe  in 
1586 ;  but,  though  Gerarde,  in  1597,  and  Parkinson,  in  1 62^  mention  the  turnip  as  a  garden 
vegetable,  yet  neither  of  these  authota  gives  the  least  hint  of  their  field  culture :  be  that  as 
it  m^,  Bi^,  in  1686,  informs  us,  that  they  are  sown  every  where  in  fields  and  gardens, 
botii  in  England  and  abroad,  for  the  sake  of  their  roots.  Lisle  also,  in  1707,  mentions 
their  being  common  in  Norfolk,  Hampshire,  Berkshire,  and  various  counties.  The 
common  itofy,  therefor^  that  their  culture  was  first  introduced  by  Charles  Lord  Viscount 
Towasend,  cannot  bo  true ;  but  their  culture  was  probably  ^eatly  improved  by  him, 
vfaea  he  retned  from  public  business  to  Rainham  in  Norfolk,  in  1730. 

237,  Thejbrat  naUees  cfAup  being  fed  on  the  ground  with  turmpt,  is  given  in  Houghton^s 
CfBeetioiu  on  Butbandry  and  Trade,  a  periodical  work  begun  in  1681.  In  1684,  Wor- 
Hdge,  one  of  Houghton's  conespoodents,  observes,  **  abwp  fatten  very  well  on  turnips, 
^*^  prove  an  excellent  nourishment  for  them  in  hard  winters,  when  fodder  is  scarce ; 
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for  they  will  not  only  eat  the  greens,  but  feed  on  the  roots  io  the  ground,  and  scoop  tfaem 

hollow  even  to  the  very  skin Ten  acres,**  he  adds,  **  sown  with  dover,  turnips,  &c, 

will  feed  as  many  sh^  as  one  hundred  acres  thereof  would  before  have  done."  {Hough- 
ton's Collections,  vol.  iv.  p.  142—144.) 

238.  Potatoes,  fint  introduced  in  1565  (290. ),  were  at  this  time  beginning  to  attract 
notice.      "  The  potato,  **  says  Hou^^n,  «*  is  a  bacc^ow  herb,  with  esaderU  roots, 

bearing  winged  leaves,  and  a  bell  flower. This,  1  have  been  informed,  was  brought 

first  out  of  Virginia  by  Sir  Walter  Raleigh  s 
and  he  stopping  at  Ireland,  some  was 
planted  there,  where  it  thrived  very  well, 
and  to  good  purpose ;  for  in  their  succeed- 
ing wars,  when  all  the  com  above  ground 
was  destroyed,  this  supported  them;  fbr^ 
the  soldiers,  unless  they  had  duff  up  all  the 
ground  where  they  grew,  and  aunost  sifted 
it,  could  not  extirpate  them.  From  thence 
they  were  brought  to  Lancashire,  where  i 
they  are  very  numerous,  and  now  they  be-  * 
gan  to  spread  fHH  the  kingdom  over.  Tliey 
are  a  pleasant  food,  boiled  or  roasted,  and 
eaten  with  butter  and  sugar.  There  is  a 
sort  brought  from  Spain  that  are  of  a  longer 
form  (Conv61vulus  BatcUas)  (Jig.  30.),  snd 
are  more  luscious  than  ours ;  they  are  much 
set  by,  and  sold  for  sixpence  or  eightpence  the  pound."     {lb,,  vol.  ii.  p.  468.) 

239.  Embankments  were  made  on  the  eastward  of  England,  in  various  places,  by  the 
Romans,  when  in  possession  of  the  country,  and  afterwards  by  some  weidthy  religious 
houses,  and  by  the  government.  Considerable  exertions  were  made  at  Boston  during  the 
reign  of  Henry  VII.,  under  the  direction  of  Mayhave  Hake,  a  Flemish  engineer,  and 
fourteen  masons ;  but  the  principal  effort,  as  far  as  respects  gaining  land  for  agricultural 
purposes,  was  made  during  tlie  protectorate,  by  Col.  Vermuyden,  a  Fleming,  who 
served  in  Cromwell's  army.  Speaking  of  this  engineer's  exertions,  Harte  observes, "  if  my 
account  stands  right  (and  it  comes  from  the  best  authority  extant),  our  kingdom  in  the 
space  of  a  few  years,  till  the  year  1651  only,  had  recovered,  or  was  on  the  point  of 
recovering,  in  Ijncolnshire,  Cambridgeshire,  Huntingdonshire,  and  Kent,  425,000  acres 
of  fens  and  morasses,  which  were  advanced  in  general,  from  half  a  crown  an  acre  to 
twenty  and  thirty  shiUings.  So  that,  perhaps,  few  statesmen  and  generals  have  better 
deserved  a  statue  or  monument  from  this  country  than  Vermuyden,  the  principal  un- 
dertaker." 

240.  The  esportoHon  of  com  was  regulated  by  various  laws,  during  the  sixteenth  cen- 
tury ;  and  importation  was  not  restrained  even  in  plenty  and  cheapness.  In  1663  waa 
passed  the  first  statute  for  levying  tolls  at  turnpikes.  Enclosures  by  consent  and  by  act 
of  parliament  began  also  to  be  nuide  during  this  century. 

241.  I%e  agricuUure  of  Scotland  during  the  fifteenth  and  sixteenth  centuries  continued 
to  languish,  especially  upon  the  estates  of  the  barons,  where  the  profession  of  a  soldier 
was  regarded  as  of  greater  importance  than  that  of  a  cultivator  of  the  ground ;  but  the 
ecclesiastical  lands  were  considerably  improved,  and  the  tenants  of  them  were  generally 
much  more  comfortably  circumstanced  than  those  upon  the  estates  of  laymen,  llie 
reformation  of  religion,  beneficial  as  it  was  in  other  respects,  rather  checked  than  pro- 
moted agricultural  improvement ;  because  the  change  of  property,  which  then  occurred, 
occasioned  a  similar  change  of  tenantry,  and  almost  took  husbandry  out  of  the  hands  of  the 
monks,  the  only  class  of  people  by  whom  it  was  practised  upon  correct  principles.  The 
dissolution  of  the  monasteries  and  other  religious  houses  was  also  attended  widi  injurious 
consequences  in  the  first  instance ;  though  latterly  the  greatest  benefit  has  been  derived 
fhnn  tithes  and  church  lands  having  come  into  the  hands  of  laymen.  It  is  probable,  had 
not  these  circumstances  occurred,  that  the  tithe  system  woidd  have  still  remained  in  force, 
and  Scottish  husbandry  have  continued  under  a  burthen,  which  sinks  and  oppresses  the 
cultivator  of  England  and  Ireland.  But  tidies  having  got  into  the  hands  of  lay  titulars, 
or  impropriators,  were  in  general  collected  or  farmed  wiUi  such  severity  as  to  occasion  the 
most  grievous  complaints,  not  only  from  the  tenantry,  but  also  from  die  numerous  class 
of  proprietors,  who  had  not  been  so  fortunate  as  to  procure  a  share  of  the  general  spoil. 
Tills,  added  to  the  desire  shown  by  the  crown  to  resume  the  grants  made  ifriien  its  power 
was  comparatively  feeble,  occasioned  the  celebrated  submission  to  Charles  I.,  which  ended 
in  a  settlement,  that  in  modern  times  has  proved  highly  beneficial,  not  only  to  the  interest 
of  proprietors,  but  likewise  to  general  improvement.  Tithes,  in  fact,  are  a  burthen, 
which  operate  as  a  tax  upon  industry,  though  it  was  a  long  time  before  the  beneficial 
consequences  of  withdrawing  them  were  fully  understood.  (Edm*  Encyc,  art.  ^gr.) 
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942,  Of  ike  Hate  of  agriatUure  in  3eoiiand  during  the  greater  part  cf  the  seventeenth 
cenhtry  very  Sitie  is  known ;  no  professed  treatise  on  the  subject  appeared  till  after  tiia 
rendttdon.  Hie  soutb-eaatem  counties  were  the  earliest  improved,  and  yet,  in  1 660, 
tbetr  cooditioa  seems  to  have  been  very  wretched.  Ray,  w1m>  made  a  tour  along  the 
eastern  coast  in  that  year,  says,  *'  We  obserred  little  or  no  fallow  grounds  in  Scotland ; 
some  ley  ground  we  saw,  which  they  manured  with  sea  wreck.  Tbe  men  seemed  to  be 
very  lazy,  and  may  be  frequently  observed  to  plough  in  their  cloaks.  It  is  the  fashion  of 
Ifaem  to  wear  cloaks  when  they  go  abroad,  but  especially  on  Sundays.  They  have  neither 
good  bread,  cheese,  nor  drink.  They  cannot  make  them,  nor  will  they  learn.  Their 
batter  is  very  indifierent,  and  one  would  wonder  how  they  could  contrive  to  make  it  so 
bid.  They  use  much  pottage  made  of  cdewort,  which  they  call  kaiij  sometimes  broth 
of  decorticated  barley.  The  ordinary  country  houses  are  pitiful  cots,  built  of  stoae,  and 
covered  with  tur^  having  in  them  but  one  room,  many  of  them  no  chimneys,  the  win- 
dows very  small  holes,  and  not  glazed.  The  ground  in  the  vaUeys  and  plains  bean  very 
good  com,  but  especially  bears  barley  or  bigge  and  oats,  but  rarely  wheat  and  rye.*' 
[Sdect  Remains  of  John  Ray,     Land.  1760.) 

Sit  //  is  pnbaMe  thai  no  great  change  had  taken  place  in  Scotland  from  the  nut  qf  thenftrenth  ernturn^ 
auxpt  that  UtaanU  graduaUy  beeame  no«e«sed  of  ■  UtUe  stock  of  their  own,  instead  of  having  their 
bnni  stocked  by  the  UndlonL  **  Tbe  minority  of  Jamet  V.,  the  reign  of  Mary  Stewart,  the  infancy  of 
h«r  H>n,  and  tbe  civil  wan  oi  her  grandaon  Charles  I.,  were  all  periods  of  lasting  wakte.  The  very  laws 
vtitch  were  made  during  suecesave  rdgns,  for  protecting  the  Ullen  of  the  toil  from  spoil,  are  the  beat 
pcoo^  of  tbe  deplorable  iUte  of  the  huabandman.**  {Chaimerfa  Caiedonia,  vol.  iL  pl  73^. }  Encyc.  BrU., 

244.  The  accession  if  James  VL  to  the  crown  of  England  is  understood  to  have  been 
unfaTourable  to  the  agricultural  interest  of  Scotland  ;  inasmuch  as  the  nobles  and  gentry, 
btiog  by  that  event  led  into  great  expenses,  raised  the  rents  of  the  tenantry  considerably, 
whiiU  the  very  circumstance  whidi  occasioned  the  rise,  contributed  to  lessen  the  means 
of  tbe  tenant  for  fiilfilling  his  engagements.  Scotland,  however,  was  much  benefited  by 
tbe  soldiers  of  Crornvrell,  who  were  chiefly  English  yeomen,  not  only  well  acquainted 
with  husbandry,  but,  like  die  Romans  at  a  former  period,  studious  •also  to  improve  and 
mEgfaten  the  nation  which  diey  had  subdued.  The  soldiers  of  Cromwell's  army  were 
regularly  paid  at  die  rate  of  ei^btpenoe  per  day,  a  sum  equal  at  least  to  tlie  money  value 
of  two  duIHngs  of  our  currency  ;  and  as  this  army  lay  in  Scodand  fcnr  many  years,  there 
was  a  great  circulation  of  money  through  the  country.  Perhaps  the  low  country  district! 
were  at  that  time  in  a  higher  state  of  improvement  than  at  any  former  period.  In  the 
coonties  of  Lanark,  Renfrew,  Ayr,  and  Kirkcudbright,  the  rentals  of  various  estates 
were  greater  in  1660,  than  they  were  seventy  years  afterwards ;  and  the  causes  which 
bnmght  about  a  declension  in  value  are  ascertained  without  difficulty.  The  large  fines 
exacted  from  country  gentlemen  and  tenants  in  these  coundes,  during  the  reign  of 
Oaries  II.  and  his  brother  James,  were  almost  sufBdent  to  impoverish  both  proprietors 
and  cultivators,  had  they  even  been  as  vrealthy  na  they  are  at  the  present  day.  In  addi- 
tion to  those  fines,  the  dreadful  imprisonments,  and  other  oppressive  measures  pursued  by 
diose  in  power,  equally  oontraiy  to  sound  pc^cy  and  to  justice  and  humanity,  desolated 
large  tracts,  drove  the  oppressed  gentiy  and  many  of  their  vrealthy  tenants  into  foreign 
countries,  and  extinguisbed  the  spirit  of  indusfiy  iad  improvement  in  the  breasts  of  tbMe 
who  were  left  behind. 

S45.  Tet  in  the  seventeenth  century  were  those  laws  made  which  paved  the  way  fir  the 
present  isapraoed  system  of  agriculture  in  SctOland.  By  statute  1 633,  landholders  were 
enabled  to  have  their  tithes  vdued,  and  to  buy  them  ddier  at  nine  or  at  six  yevs*  pur- 
dnse,  according  to  the  nature  of  the  property.  Hie  statute  1685,  conferring  on  land^ 
lords  a  power  to  entail  their  estates,  was  indeed  of  a  very  difilerent  tendency,  in  regard  to 
ite  efiots  on  agriculture ;  but  the  two  acts  in  1695,  for  die  division  of  commons,  and 
Kpantlao  of  intennized  properties,  have  facilitated  in  an  eminent  degree  the  progress  of 
imptwement.  {Encyc.  Brit.,  art.  Jlgr.) 

246.  T%e  Sterary  history  of  agriculture,  during  the  seventeenth  century,  is  of  no  great 
intarest  till  about  the  middle  of  that  period.  For  more  than  fifty  years  after  the  appear- 
mce  of  Googe's  work,  there  are  no  systemadc  works  on  husbandry,  though  several  txea- 
tiacs  on  particular  departments  of  it.  From  these  it  is  evident,  that  all  die  different 
operttions  of  die  fiumer  were  performed  with  more  care  and  correctness  than  formerly ; 
Ihst  the  fidlows  were  better  worked ;  die  fields  kept  f^  of  weeds ;  and  much  more 
•ttentioa  paid  to  manures  of  every  kind.  A  few  of  the  writers  of  this  period  deserve  to 
be  ibordy  noticed. 

S47.  Sir  John  NordenU  Surveyor's  Dialogue,  printed  in  1607,  is  a  work  of  consider- 
iUe  merit.  Tbe  first  duree  books  of  it  relate  to  the  rights  of  the  lord  of  the  manor, 
nd  the  vanoos  tenm«s  by  vrfaidi  landed  property  was  £en  held,  and  the  obligations 
vbicfa  diey  imposed :  among  others,  we  fbd  tbe  Mngnlw  custom,  so  humorously  described 
ia  tbe  Speetatorf  about  the  incontinent  widow  tiding  upon  a  ram.  In  the  fifUi  book« 
ifaae  are  a  good  many  judicious  obsenrations  oQ  tbe  '*  di&rent  natures  of  grounds,  bow 
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they  may  be  employedl,  how  they  may  be  bettered,  reformed,  and  amended.**  The 
famous  meadows  near  Salisbury  are  mentioned ;  and  when  cattle  have  fed  their  fill,  hogs, 
it  is  pretended,  **  are  made  fiit  with  the  remnant,  namely,  with  tiie  knots  and  sappe  of 
the  grssse."  So  many  extravagant  assertions  have  been  made  about  these  meadows  by 
several  of  our  early  writers,  that  we  ought  to  receive  their  statements  with  some  d^ree 
of  scepticism,  whoever  they  seem  to  approadi  the  marvellous.  "  Clover  grass,  or  the 
grass  honeysuckle  **  (white  clover),  is  directed  to  be  sown  with  other  hay-seeds.  «  Car- 
rot^roolB  *'  were  then  raised  in  several  parts  of  England,  and  sometimes  by  &nnen.'* 
London  street-dung  and  stsble-dung  were  carnal  to  a  distance  by  water ;  though  it 
appears  from  later  writers  to  have  been  got  almost  for  the  trouble  of  removing.  And 
leases  of  twenty-one  years  are  recommended  for  persons  of  small  capitd,  as  better  than 
employing  it  in  purchasing  land ;  sn  opinion  that  prevails  veiy  generally  among  our 
present  fanners. 

248.  Bees  seem  to  have  been  great  &.vourites  with  these  early  writers ;  and  among  othen* 
there  is  a  treatise  by  Butler,  a  gentleman  of  Oxford,  called  the  Feminme  Monarckiet  or 
the  HUtory  cf  Beett  printed  in  1609,  full  of  all  manner  of  quaintness  and  pedantry. 

249.  Markham,  Matcall,  Gabrid  Platteh  Ifeston,  and  other  authors,  belonged  to  this 
period.  In  Sir  Richard  Weston's  Ditcoune  on  the  Husbandry  of  Brabant  and  Flanders, 
published  by  Hartlib,  in  1645,  we  may  mark  the  dawn  of  the  vast  improvements  which 
have  since  been  effected  in  Britain.  This  gentleman  was  ambassador  firam  England  to 
the  Elector  Palatine  and  King  of  Bohemia,  in  1619,  and  had  the  merit  of  being  the  first 
who  introduced  the  great  clover,  as  it  was  then  called,  into  English  agriculture,  about 
1645,  and  probably  turnips  also.  In  less  than  ten  years  after  its  introduction,  that  is, 
before  1655,  the  culture  of  clover,  exactly  according  to  the  present  method,  seems  to 
have  been  well  knovm  in  England,  and  had  made  its  way  even  to  Ireland. 

2250.  Ji  great  many  Vforks  on  agriculture  appeared  during  the  time  of  the  common'- 
wealth,  of  which  Blyidie*s  Improoer  improved  and  Hartlib*s  Legacy  are  the  most  valu- 
able. Hie  first  edition  of  the  former  was  published  in  1649,  and  of  the  latter  in  1650  ; 
and  both  of  them  were  enlaxged  in  subsequent  editions.  In  the  first  edition  of  the 
Improver  improved,  no  mention  is  made  of  clover,  nor  in  the  second  of  turnips ;  but,  in 
the  third»  published  in  1662,  clover  is  treated  of  at  some  lengdi ;  and  turnips  are  recom- 
mended as  an  excellent  cs^e  crop,  the  culture  of  which  £ould  be  extended  from  the 
kitchen-garden  to  the  field*  Sir  Richard  Weston  must  have  cultivated  turnips  before 
this ;  for  Blytbe  says,  that  «  Sir  Richard  aflinned  to  himself,  he  did  feed  his  swine  with 
them ;  they  were  first  given  boiled,  but  afterwards  the  swine  came  to  eat  them  raw,"  and 
«  would  run  after  the  carts  and  pull  them  forth  as  they  gathered  them  ;**  an  expression 
which  conveys  an  idea  of  their  bdng  cultivated  in  the  fieldi. 

26L  B^ke^t  book  i$  tke/rst  aytUmoHe  work  in  wkkh  there  are  some  tracet  qfike  eoMerUble  kaabamdr^, 
so  beneflcUUf  siUbUfbed  ilnoe,  tiy  Intanoting  clover  and  turnip  tMtween  culmiferoiu  cattpt.  He  is  a 
mat  enemy  to  oommaos  and  (Mmunon  fleldi ;  and  to  retaining  land  in  old  oMture^  unlcai  it  be  of  the 
belt  quality.  Hia  dcecriptian  of  diflferent  kinds  of  Roughs  it  intereaang ;  and  ne  Juatly  recomnends  rach 
M  were  drawn  by  two  bonei  (eoaae  eren  by  one  norse).  in  laefaence  to  the  wdgtaty  dumvy  macfainea 
which  required  tarn  hones  or  oxen,  or  more.  AlmoiC  all  the  manurai  now  used  leem  to  have  been  then 
wdi  known ;  and  he  brought  lime  nimadf  from  a  diatance  of  twenty  milea.  He  speaki  of  an  instrument 
which  ploughed,  sowed,  and  harrowed  at  tlie  same  time;  and  the  tet^i^ <^  com  was  then  a  subiieot  ot 
much  dlscusdoo.  **  It  was  not  many  years,'*  says  Blythe,  **  sinoe  the  Amous  city  of  London  petitioned 
the  parliament  of  Ehgland  against  two  anusancies  or  olftnsive  commodities,  which  were  likdy  to  oome 
into  great  use  and  esteem ;  and  that  was  Newcastle  coal,  In  regard  of  their  stench,  ft& ;  and  hops,  In 
reptrd  they  would  spovie  the  taste  of  drinck,  and  endanger  the  peoplel** 


BarlUb't  Legaig  Is  a  very  heterogeneous  performance,  containing  among  some  very  iudieloaa 

directions,  a  great  deal  of  rash  speculation.  Several  of  the  deflciencici  which  the  writer  IK.  ChiM) 
complains  of  in  Engttah  agriculture^  must  be  plaoed  to  the  account  of  our  climate,  and  never  have  lieen 
nor  can  besoppUad. 

253.  Houghi9n*s  vahtaUe  Collections  of  £ta6andfy  have  been  already  mentioned.  (237.) 

254.  Woridge*s  Afsthna  AgricuUHtra  was  published  in  1668 ;  it  treats  of  improve- 
ments in  general,  of  enclosing  meadows  and  pastures,  and  of  watering  and  draining 
them,  of  doverB,  vetches,  spurry,  Wiltshire  long-grass  (probably  that  of  the  meadows 
of  Salisbuxy),  honp,  flax,  rape,  turnips,  &c.  A  Persian  whed  was  made  by  his  direc- 
tion in  Wiltshire,  in  1665,  that  carried  water  in  good  quantity  above  twenty  feet  high^ 
for  watering  meadows,  and  another  near  Godalming  m  Surrey.  Sowing  clover  and 
odier  seeds  preserved  the  cattle  in  the  fetal  winter  of  1673,  in  the  southern  parts  of  Eng- 
land ;  whereas  in  the  western  and  northern,  through  defect  of  hay  and  pasture,  the 
greater  part  of  their  cattle  perished.  Hops  enough  were  not  planted,  but  we  imported 
them  from  the  Netheriands  of  a  quality  not  so  good  as  our  own.  The  authon  he  chiefly 
quotes  are  Weston,  Hartlib,  and  Blytfae. 

255.  Among  other  writers  rfthis  century  may  be  mentioned  Bacon,  who,  in  his  natural 
history,  has  some  curious  observations  on  agriculture ;  Ray,  the  botanist,  whose  works 
are  rich  in  fects ;  and  Evelyn,  a  great  encouiager  of  all  manner  of  improvements,  as 
weU  as  a  useful  writer  on  planting. 

256.  Somt  of  the  works  of  the  mxteenth  and  seventeenth  centuries  are  now  very  scarce. 
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and  most  ei  diem  Utde  known  to  agriculturist*  of  tbe  praent  day.  In  almost  all  of 
tbon  tiicre  is  much  that  is  now  uadcas,  and  not  a  little  that  is  trifling  and  Iboliah ;  yet  the 
IsiMiar  of  pcnisnl  is  not  altogetlier  fruitless.  He  who  wishes  to  ricw  the  condition  of  the 
great  bodj  of  tbe  people  duunng  this  period,  as  wdl  as  the  cultiyator  who  still  obstinately 
xcaais  evciy  new  practioe,  may,  each  of  them,  be  gratified  and  instructed,  in  trsdng  the 
giadnal  pfogieaa  of  improvatneBt,  both  in  agoymcat  and  uiefiil  industry.  {Enc^. 
BriU,Brt.jtgr.) 

SacT.  y.     Jiutory  cfJgrieyliwne  in  UUra-Eurppean  CoufOries  during  the  MuUOe  jign. 

i57.  7%g  general  ktUory  of  the  old  X7lttn~Buropean  amntrie$t  during  this  period,  is  not 
known  with  sofident  precasoa  and  defesil,  to  enable  us  to  give  a  progrcasiTe  account  of 
their  sgricfiltnr&  Thae  is  no  eridcnoe  of  any  improrement  baring  been  made  in  the 
sgricatenre  of  tbe  Indian  and  Cliinese  nations,  from  tbe  eariiest  period  of  their  known 
hisiory  to  tbe  puLJcm  time.  Hie  agriculture  of  Persia,  of  the  African  shores  of  the 
Meditenaneap  see,  and  of  all  the  oountrica  under  the  Turks,  seems,  if  any  diange  has 
taken  plaoc^  ntfacr  to  hapve  declined  than  adranced  during  the  latter  centuries  of  ttie 


S58.  The  kutory  iftke  new  UUra^Buropean  eemniriee  of  America  and  JuUraUuUh  only 
data  its  camoMDoeBient  (with  tbe  ezoqition  of  part  of  America)  from  the  latter  end  of 
the  period  under  notioe,  and  tfaeieKon  cannot  fumidli  sufficient  materials  for  any  useful 
aeeoont  of  tbeir  agriculture.  Under  these  circumstances  we  think  it  better  to  defer  an 
aoDooBt  of  the  origin  and  progieao  of  UHn^European  agriculture  till  the  succeeding 
ChspiR',  where  it  will  precede  scnne  account  of  its  present  state.  We  have  adopted  the 
one  plan  with  respect  to  tbe  agriculture  of  some  oi  the  northern  European  nations,  as 
Bmoa  and  Sweden,  and  alao  with  regard  to  that  of  Spain  and  Ireland* — ^ 


Chaf.  IV. 
iVesmr  Suae  of  Agriculture  in  Europe* 

S59.  AgrkuUure  beigan  to  be  ttudkdf  at  a  tderux^  in  tiie  principal  countries  of  Europe, 
aboQt  the  middle  of  die  ledi  century.  Tbe  works  of  Creooenzio  in  Italy,  Olirier  de 
Scncs  in  Fiance,  Hcreabadi  in  Germany,  Hencra  in  Spain,  and  Fitsherbert  in  Eng- 
land,  an  publiahed  about  that  period,  supplied  the  materials  of  study,  and  led  to  improYMl 
piactioes  among  the  reading  agriculturists.  Hie  art  reoetTed  a  second  impulse  in  the 
middle  of  the  century  following,  after  the  general  peace  of  Aix-hi^ChapeUe.  Iben,  as 
Havte  hss  obsenred  {Ena^  L  p.  62.),  **  ahnoat  all  the  European  nations,  by  a  satt  of 
tacit  consent,  applied  tbemadres  to  the  study  of  agriculture,  and  continued  to  do  bo» 
Bore  or  leas,  even  amidat  the  unireraal^oonfriaion  that  soon  succeeded.**  During  the 
18th  eentury,  ibe  mardi  of  agricukure  has  been  progreasive  throughout  Europe,  with 
htde  exception ;  and  it  has  attioned  to  a  i«ry  oonsidcrriile  degree  of  perfection,  in  some 
&bricti  of  Italy,  in  the  Netheriands,  and  in  Great  Ikitain.  In  Spain  it  has  been  least 
improved,  and  it  is  still  in  a  very  backward  stale  in  moat  parts  of  Hungary,  Poland,  and 
We  dial],  in  dw  following  aertiana,  give  such  nottcca  of  the  agriculture  of  these 
liiieotberooiintiice  of  Europe,  as  we  here  been  enabled  to  glean  from  the  very  scanty 
' 'iwUcb  exist  on  the  sttbiect.  Had  these  been  more  abundant,  this  part  of  our 
livk  would  have  been  much  more  instrucdTe,  Tbe  past  stale  of  agriculture  can  do 
liltle  more  than  gratify  dw  cnriosty,  but  its  present  state  is  calculated  both  to  excite  our 
cnrionQr  and  aflect  our  interests.  Independently  of  the  political  relations  which  may  be 
whiHidied  by  a  free  trade  in  com,  there  is  probably  no  European  country  that  does  not 
pones  sooie  animal  or  vegetable  production,  or  pursue  aome  inode  of  culture  or  manage- 
ment, diet  m^^  not  be  benefidaUy  introduced  into  Britain ;  bu^  with  the  exception  of 
nanden  and  some  parts  of  France  and  Italy,  there  are  as  yet  no  euffideait  data  for 
'    ;  ^  neccaaary  delBfls. 


.L  Of  tie  preaent  State  of  Agrieultwre  m  Jtafy. 
26a  ihd^  it  tke  meet  intetetting  eouniry  of  Europe  m  reapect  to  Ut  rural  economy.  Its 
Hiiiiali,  aoub,  rivcfs,  and  auifoee  are  so  vanoua,  as  to  have  given  rise  to  a  greater  variety 
of  cnhnre  tfaan  is  to  be  found  tfanmi^iottt  the  reat  of  Europe ;  while  the  number  of 
99iuuuieul8  and  petty  aCates  into  wfaidi  it  b  divided,  has  occasioned  an  almost  equally 
ff*ti  variety  in  die  tenure  of  land,  and  the  political  dreumatances  whidi  affect  the  cul- 
^tnt».  The  great  advantage  vriucfa  Italy  poaaeases  over  the  rest  of  Europe,  in  an  agricul- 
<Bnl  pomt  of  vicar,  is  its  climate ;  for  though,  as  the  learned  Sismondi  has  ahown  (Annalt 
^Affic,,ycLu)j  it  is,  in  point  of  heahb  and  agreeableness,  one  of  the  wont  in  the 
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world,  yet  the  cool  temperature  of  some  of  the  nortfaem  districts  admits  of  the  finest 
pastures,  while,  from  the  warmth  of  others,  the  rocky  sides  of  hills  are  as  productiTe  of 
grapes  and  oliyes  as  the  plains  are  in  com.  It  is  the  only  country  in  Europe,  with  the 
exception  of  some  parts  of  Spain,  where  com,  grass,  butcher's  meat,  cheese,  butter,  rice, 
silk,  cotton,  wine,  oil,  and  firuits  are  produced,  all  in  the  highest  degree  of  perfecdon. 
Only  a  fifUi  of  its  surface  is  considered  sterile ;  while  only  a  fifth  of  the  surfiice  of  FVance 
is  considered  fertile.  The  population  of  Italy  is  greater  in  proportion  to  the  surfiice^ 
than  that  of  either  France  or  Britain. 

261.  The  loriters  on  the  rural  ecvnomy'of  Italy  are,  Arthur  Young,  in  1788;  Sis> 
mondi,  in  1801 ;  and,  Chateauvieux,  in  1812.  From  the  works  <A  these  authors,  from 
those  of  Forsyth,  Wilson,  and  other  recent  tourists,  and  from  our  own  observations  in 
1819,  we  shaU  select  some  of  the  most  characteristic  traits  as  to  the  agriculture  of  Italy, 
adopting  the  division  of  Chateauvieux,  of  the  region  of  irrigation,  and  the  rotation  of 
crops,  in  Lombardy  ;  the  region  of  vines  and  olives,  exemplified  in  Tuscany  ;  the  region 
of  insalubrious  air,  or  the  states  of  the  church  ;  and  the  region  of  volcanic  ashes,  or  the 
Neapolitan  culture. 

SuBSBCT.  1.     Of  ike  AgrictUture  of  Lomhardy, 

262.  The  cHmate  of  Lombardy  is  less  irregular  than  that  of  some  other  districts.  It 
is  temperate  on  the  declivities  of  the  mountains  in  Piedmont,  where  the  richest  sheep 
pastures  are  situated  ;  subject  to  great  vicissitudes  and  to  severe  storms  at  the  base  of 
the  Alps ;  and  warm  and  humid  in  the  plain  of  the  Po.  In  some  parts  the  olive  and 
the  orange  endure  the  open  air  throughout  the  year,  as  in  the  islands  of  the  lakes ;  in 
other  places,  at  Milan  for  example,  they  require  nearly  as  much  protection  in  winter  as 
in  England. 

263.  The  nil  of  the  plain  of  the  Po  has  evidently  been  formed  by  the  recession  or 
deposition  of  water,  and  is  a  ridi  black  mould,  deep,  and  every  where  perfectly  level. 

264.  These  lands  are  every  where  enclosed,  either  with  hedges  and  ditches,  or  with  open 
water-courses  for  irrigation.  The  hedges,  however,  are  not  very  well  kept :  they  are  « 
mixture  of  different  plants ;  often  of  willows  chiefly,  occasionslly  of  the  mulberry  for 
feeding  Oie"  silkworms,  and  sometimes  of  reeds.  The  hedge-plants  of  the  country  are 
the  Christ's  thorn  (iHili&rus  austrilis,^.  31.),  common  hawthom,  and  pontegranate. 

265.  The  lands  are  generallyfinned  by  metayers 
(firom  meta,  one  half,  /ta/.)*  Ine  landlord  pays  the 
taxes,  and  repairs  the  buildings ;  the  tenant  provides 
cattle,  implements,  and  seed  ;  and  the  produce  is  di- 
vided. In  some  cases  the  landlord's  half  u  delivered  to 
him  in  kind ;  in  others  it  is  valued  annually  at  har- 
vest, and  paid  in  money,  or  partly  in  money  and 
partly  in  produce.  There  are  some  farmers  who  have  * 
leases,  generally  fbr  short  periods,  not  exceeding  nine  ^ 
years,  and  pay  fixed  rents.  Tbe  size  of  farms  is  from  \ 
ten  to  sixty  acres ;  but  there  are  a  few  of  two  or  three 
hundred  acres.  The  latter,  however,  are  chiefly  cul-  ^ 
tivated  by  the  proprietors.  Farm-houses  are  of  brick, 
sometimes  stuccted,  and  covered  with  tiles.  They  are  not  always  detached ;  but  two, 
three,  or  more,  finrmeries  are  often  grouped  together,  and  their  united  buildings  might  be 
mistaken  for  those  of  one  large  finrm.  One  side  of  a  square  contains  the  houses  of  the 
fiumcrs,  the  stables,  and  cattle-sheds;  and  the  three  others  are  sheds,  supported  by 
ooluinns,  and  open  on  all  sides,  for  implements  and  produce.  Hie  metayers  never  get 
rich,  and  are  seldom  totally  ruined ;  diey  are  not  often  changed ;  the  same  farm  passes 
fitm  fitther  to  son,  like  a  patrimonial  estate. 

266.  Jxmded  property  is  generally  managed  by  a  steward  or  fiurtor  (Jattore),  whose 
business  it  is  to  inspect  the  cultivation  of  the  lands,  to  direct  repairs,  pay  taxes  and  tidies, 
and  see  that  the  landlord  has  his  proper  share  of  the  produce.  Tithes  have  been  greatly 
lessened  bv  the  sale  of  a  great  part  of  the  church  lands  at  the  revolution  ;  but  are  stiU 
taken  in  land*  or  commuted  for,  in  order  to  support  the  parish  clergy. 

267.  The  irrigation  ofLombanfy  is  its  most  remarkable  feature.  Hie  antiquity  of  the 
practice  has  been  already  noticed  (180).  In  most  states  of  Italy,  the  right  and  property 
of  all  rivers,  and  in  some,  as  Venice,  even  of  springs  and  rain,  are  considered  as 
vested  in  the  king  or  government.  All  canals  taken  firom  rivers  are,  therefore,  puidiased 
fitm  the  state,  and  may  be  carried  through  any  person's  lands,  provided  they  do  not  pass 
through  a  garden,  or  within  a  certain  distence  of  a  mansion,  on  paying  the  value  of  the 
ground  occupied.  Such  canals,  indeed,  are  generally  considered  as  enhancing  the  value 
of  the  property  they  paM  through,  by  oiabling  them  to  purchase  water,  which  is  sold  by 
tiie  hoar,  half  hour,  or  quarter,  or  by  so  many  days*  run,  at  certain  fixed  times,  in  die 
year.     The  right  ta  water  from  such  canab  may  even  be  purdiased ;  and  Arthur  Young 
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tnentiops  ibtt  ibe  tee-mmflt  for  an  hour's  nin  per  week,  through  a  iluioe  of  a  certain 
dimemioa,  near  Turin,  was,  in  1788,  1500  liTres.  Tlie  water  is  not  only  uaed  tat  gnae- 
buids,  which,  wfaco  fiillj  watered,  are  mown  four,  and  ■ometimee  five,  times  a  year,  and  in 
aosne  caaes  (e.  g.Frato  Mardta)  as  early  as  March;  but  is  conducted  between  the  narrow 
ridlges  of  corn-lands,  in  the  hollows  between  drilled  crops,  among  vines,  or  to  flood,  a  foot 
or  more  in  depth,  lands  which  are  sown  with  rice.  It  is  also  used  for  combleh  or 
depositing  a  mftice  of  mud,  in  some  places  where  the  water  is  charged  with  that  mala- 
rial ;  and  this  b  done  somewhat  in  the  manner  of  what  we  call  warping.  The  detaili  of 
watering,  for  these  and  other  purposes,  are  given  in  various  works ;  and  collected  in  those 
of  Prt^essor  Re.  In  general,  watered  lands  let  at  one  third  higher  than  lands  unwatoed. 
268.  The  implements  and  cperatkm$  of  agriculture  in  Lombardy  are  very  imper- 
tact.  Hie  plouj^  b  of  very  rude  contrivance,  with  a  handle  thirteen  or  fourteen  feci 
ksig.  It  is  drawn  by  two  oxen  without  a  driver  or  reins,  the  ploughnum  using  a  long 
light  rod  or  goad.  The  names  given  to  the  difierent  parts 
of  die  plough  are  corruptions  or  variations  of  the  Roman 
terms  alreMly  mentioned.  (111.)  Com  is  generally  beaten 
out  by  a  wheel  or  large  &ited  cylinder  {Jig,  32.),  which 
b  turned  ina  drrular  track,  somewhat  in  the  manner  of  a 
bark-mill  in  £ngland* 

S69.  The  cattle  of  Piedmont  are,  in  some  cases,  fed  with  extraordinary  care.  They  are 
tied  up  in  staUs ;  then  bled  once  or  twice ;  cleaned  and  rubbed  with  oil ;  afterwards 
candied  and  faruabed  twice  a  day :  their  food  in  summer  b  clover,  or  other  green  herbage ; 
>  a  mixture  of  elm  leaves,  clover-hay,  and  pulverised  walnut-cake,  over  wluch 
poured,  and  bran  and  salt  added.  Where  grains  (pouture)  can  be 
procured,  tfaej  are  also  given.  In  a  short  time,  the  cattle  cast  their  hair,  grow  smooth, 
reand^  firt,  and  so  improved  as  to  double  their  value  to  the  butcher.  {Mem,  deUa  Soc.  Jgr., 
i^L  p,  75.) 

?7a  7%e  daaries  an  the  plain  of  the  Po,  near  Lodx,  produce  the  Parmesan  cheese.  The 
peeuSMT  qualitiea  of  this  cheese  depend  more  on  the  manner  of  making  than  on  any  thing 
die.  The  cows  are  «  mixed  breed,  between  the  red  Hungarian  or  Swiss  cow,  and 
iixse  afLombardv.  The  chit^  peculiarity  in  their  feeding  is,  that  they  are  allowed  to  eat 
fijgra-frre  houj^  ia  the  tweaty-faur ;  all  the  rest  of  the  time  they  are  stalled,  and  get 

bay.      Both  their  pasture  and  hay  are  chiefly  from  irri- 

gatx.  el  1  snds.    llie  cheeses  are  made  entirely  of  skimmed 

milk  ;  half  of  that  which  has  stood  sixteen  or  seventeen 

hour^,,  and  half  of  that  which  has  stood  only  six.    The 

milk  h  heated  and  coagulated  in  a  caldron  {fg,  33.), 

placed  in  a  very  ingenious  fire-place,  being  an  inverted 

semi-cone  in  Inickwork,  well  adapted  for  ]»eserving 

,  heat  and  for  the  use  of  wood  as  fuel.     Without  being 

taken  out  of  the  caldron,  the  curd  is  broken  very  small 

by  Aii  implement,  consisting  of  a  stick  with  cross  wires ; 

it  h  a.irain  heated,  or  rather  scalded,  till  the  curd,  now  a 

deptasjtion  from  the  whey,  has  attained  a  considerable 

dr grt>(^  of  fimmess ;  it  b  then  taken  out,  drained,  salted, 

and  pressed,  and  in  forty  days  is  fit  to  put  in  the  cheete> 

lof\.     Hie  peculiar  properties  of  this  cheese  seem  to 

depend  on  the  mode  of  scalding  the  curd ;  though  the 

dniryl  Is  pretend  that  it  also  depends  on  the  mode  of 

tt#£     tftt  cows.      "Wliere  o«ie  farmer  has  not  enough  of  cows  to  carry  on  the  process 

wZ^  it  U  «xnxnon  for  two  or  more  to  jom  and  keep  a  partnership  account,  as  in 

Z^bLT     Mo«  xninute  detaib  will  be  found  in  Book  IV.  Past  VIL 

^m  aao  €tre  ruft  common  in  Lombard^:  there  are  flocks  on  the  mountains,  but  in  the 

ijJta'i^W  few  are  kept,  in  Ae  manner  pigs  are  in  England,  to  eat  refuse  vegetables. 

TfeMerio breed  was  introduced,  and  found  not  to  succeed. 

272.  j^rctuiionsqfc^VP^^>^^'^^^^'^''^'^'^^^^^'lP^"^^ 

farsn  imme^b«te  return  of  profit.     The  produce  however  being  seldom  bulky,  the  object 

k  defeated.      As  exsonples,  we  may  mention,  1.  maize  drilled;   2,  3,  and  4.  wheat; 

5.  w»at-M>  drilled  •    6,  7»  «nd  8.  wheat.      Another  is,   1.  fallow ;  2,  3,  and  4.  rice ;  5. 

yUm  ♦  6.  wbe«t  and  clover,  &c     Hemp,  flax,  lupines,  rape,  millet,  panic,  rye,  and 

.^..^^^  ^y^4^^  with  other  crops,  enter  into  the  rotations.     Rice  is  reckoned  the  most 

Braitsble  crop  -   die  next,  wheat  and  millet.     The  rice-grounds  receive  but  one  plough- 

inc,  vkddi  is  ^ven  in  the  middle  of  March,  and  the  seed  is  sown  at  the  end  of  the  same 

moBfli  •  sometimes  in  water  up  to  the  seedsman's  knees,  but  more  frequently  the  water  is 

aot^et'oQ  till  the  rice  is  come  up.      The  water  is  then  admitted,  and  left  on  the  ground 

tin  ^bcmnning  of  June,  when  the  crop  is  weeded  by  band,  by  women  half  naked,  with 

tibn  p^^ifTm**  tucked  to  their  waists,  wading  in  the  water ;  and  they  make  so  droll  a 

R 
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figure,  that  parties  are  oAsn  made  at  that  season  to  go  and  view  the  rice^-grounds.  When 
the  weeding  is  finished,  the  water  is  drawn  off  for  eight  days ;  it  is  again  drawn  ofT 
when  the  ear  begins  to  form,  but  after  its  formation  is  let  in  again  till  the  rice  is  nearly 
ripe,  which  is  about  the  end  of  August  or  beginning  of  September.  The  produce  is  from 
ten  to  twenty  fold. 

273.  Among  the  herbage  crops  cuUwated,  may  be  mentioned  chicoory,  Tery  common  in 
the  watered  meadows,  rib-grass,  also  very  common,  oat-grass,  and  some  other  grasses ; 
but  not  near  the  variety  of  grasses  found  in  the  English  meadows  and  pastures  ;  fenu- 
greek (Trigon^lla  L.},  clovers,  lucerne,  saintfoin,  and  in  some  places  bumet  and  spurry. 

274.  Among  the  trees  groum,  by  t/te  farmer,  the  mulberry  predominates,  and  is  pollarded 
once  or  oftener  every  year  for  the  silkworm.  The  tree  is  common  in  the  hedge-rows,  and 
in  rows  along  with  vines  parallel  to  broad  ridges.  The  vine  is  generally  cultivated ; 
trained  or  ra&er  hung  on  mulberry,  maple,  or  flowering  ash  pollards,  or  climbing  up  tall 
elms,  or  in  the  hedges,  or  against  willow  poles  or  rude  espalier  ^  rails.  The  olive  u  not 
very  common,  but  is  planted  in  schistous  declivities  in  warm  situations ;  the  apple,  pear, 
and  green  gage  plum  are  common. 

275.  Though  the  agriculture  of  Lombard^  apj)ear8  to  be  practised  more  for  siubsistencef 
than  for  the  employment  of  capital  and  the  acquisition  of  richest  yet,  from  the  effect  €€ 
irrigation  in  producing  large  crops  of  grass,  the  profits  of  rearing  silk,  and  the  rigid 
economy  of  the  farmers,  it  is  thought  by  Chateauvieuz  that  it  sends  more  produce  to 
market  than  any  district  of  Italy.   (Italyf  let.  iv.) 

SuBSKCT.  2.     Of  the  AgruTulture  of  Tuscany. 

276.  The  picture  of  the  agriculture  of  Tuscany  given  by  SSsmondi,  a  distinguished  literary 
character  of  Geneva,  who  resided  five  years  as  a  cultivator  in  that  country,  is  well  known. 
Sismondi  arranges  die  rursl  economy  of  this  district  into  that  of  the  plains,  the  sl<^>es, 
and  the  mountains ;  and  we  shall  here  state  the  most  interesting  or  characteristic  drcum- 
stances  which  occur  in  his  work,  or  that  of  Chateauvieuz,  under  these  heads.  According 
to  Forsyth,  one  half  of  Tuscany  consists  of  mountains  which  produce  nothing  but  timber ; 
one  sixth  of  olive  and  vine  hills  ;  and  the  remaining  third  is  plain.  Hie  whole  is  dislri. 
buted  into  eighty  thousand  fattorie,  or  stewardships.  Each  fattoria  includes,  on  an  average, 
seven  farms.  Hiis  property  is  divided  among  forty  thousand  fsmilies  or  corporations. 
The  Riocardi,  the  Stooxzi,  the  Feroni,  and  the  Benedictines  rank  first  in  the  number. 
The  clergy  keep  the  farmers  well  disciplined  in  fidth,  and  through  the  terror  of  bad  cn^as, 
they  begin  to  extort  the  abolished  tithes.  Hiiswas  in  1802:  tithes  are  again  fully 
estsblished  under  the  Austrian  power. 

277.  The  dimate  of  Tuscany  is  esteemed  the  best  in  Italy,  with  the  exception  of  that 
of  its  marenmae^  or  pestilential  region  on  the  sea-coast.  The  great  heats  commence  at 
the  end  of  June,  and  diminish  in  the  middle  of  September ;  the  rest  of  the  year  is  a 
perpetual  spring,  and  vegetation  in  the  plains  is  only  interrupted  for  two  or  three  vreeks 
in  the  middle  of  winter.  On  the  mountains  there  is  snow  all  the  year ;  and  the  hilly 
districts  enjoy  a  temperate  but  irregular  weather  in  summer,  and  a  winter  of  from  one  to 
three  months. 

278.  The  soil  of  the  plains  is  either  sand  or  mud  of  **  inexpressible  fertility  ;**  some 
parts  were  marshy,  but  the  surface  is  now  comparatively  elevated  and  enriched  (as  was 
that  of  tiie  Delta)  by  combles  (cohnata),  or  warping,  a  process  ably  described  by 
Sismondi.   {Agr,  Tuscan.,  §  ii.) 

279.  Irrigation  in  the  plains  b  practised  in  all  die  different  modes  as  in  Lombardy,  but 
on  a  smaller  scale,  correspondent  with  their  extent. 

280.  The  plain  is  every  where  enclosed.  The  fields  are  pandlelograms,  generally  one 
hundred  feet  broad,  and  /our  or  five  hundred  feet  long,  surrounded  by  a  ditch  planted 
with  Lombardy  poplars  and  vines,  with  rows,  lengthwise,  of  mulberries,  maple,  or  the 
flowering  or  manna  ash,  also  interspersed  with  vines;  and  34 
often,  by  the  way-sides,  these  hang  in  festoons,  from  tall  elms. 
(Jig,  34.)  The  poplars  supply  leaves  for  feeding  heifers,  rods  ^ 
winch  are  sold  for  making  espaliers  for  vines,  and  spray  for 
fiieL  Every  now  and  then  a  few  are  cut  down  for  timbor,  as  , 
at  twenty  years  they  are  found  to  be  too  large  for  the  situation. 
The  top  of  die  ash  and  maple  is  used  for  fuel ;  the  timber  for 
implements  of  husbandry.  Tlie  mulberry  is  pollarded  every 
odier  year  for  the  leaves,  which  are  stripped  off  for  the  silk- 

wonns,  and  the  spray  used  as  fuel.     The  produce  of  raw  silk  -_  _. 

is  one  of  the  most  important  in  Tuscany,  and  is  almost  the  only  article  the  farmer  of  die 
plains  has  to  exchange  for  money.  He  has  wine  slso,  it  is  true,  but  that,  thou^  pro- 
duced in  abundance,  is  of  so  wretched  a  quality,  compared  with  diat  of  the  htlls,  that  it 
brings  but  litde.  Hedges  are  only  planted  on  the  road  sides  to  keep  off  begins  and 
thieves,  who  are  very  numerous,  and  who  steal  the  grapes  and  the  ears  of  maise.     Some- 
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tmies  the  grapes  next  the  road  are  sprinkled  witii  mod  or  lime-water  to  deter  them ;  at 
other  times  a  tonporary  dead  fence  of  thorns  isiiaed  during  the  ripening  leeacm  and  taken 
down  afiervvmnis.  The  hedge  phmts  are  the  hawthorn,  8loe»  bramble,  briar,  e¥ergrwu 
rose,  Hex,  sendee^  myrtle,  pomi^ranate,  bay,  laurel,  &c. 

281.  In  tke  arable  Umda  vf  the  plahu,  the  row  and  mostly  Ifae  raised  drill  cultoie  are 
geneiaUy  fiallowed,  or  the  land  is  pumg^ied  into  beds  of  three  or  four  feet  broad,  between 
viach  water  b  introduced  in  the  furrows.  Every  year  a  third  of  the  farm  is  turned  over 
with  a  ^ade  to  double  the  depth  of  die  plough,  so  as  to  bring  a  new  soil  to  the  surfiMe. 
The  sort  of  trenddng  which  effects  this  is  pofoimed  differently  from  that  of  any  odiar 
coonby ;  the  spade  being  thrust  in  horiaoxitally  or  obliquely,  aiad  the  trench  formed  by 
lakii^  off  successiTe  layers  from  the  top  of  the  firm  side,  and  turning  them  regulariy  orer 
in  the  trench.     In  this  way  the  surfece  is  completely  reversed. 

282.  3%e  roiixtion  oferap$  in  theplam  includes  a  period  of  three  or  five  year^  and  five 
or  seven  crops.  There  are^  for  a  three>yeaiB*  oouise  ;  1.  wheator  odier  grain,  and  lupines 
in  die  antninn ;  S.  com  of  some  sort,  and  turnips  or  clover  in  the  autumn ;  S.  maiae, 
panic  or  conunon  millet,  and  Indian  or  black  millet  (^61cus  SSrgkum).  Com  is  cut 
shoot  the  end  of  June  dose  to  the  earth,  left  to  dry  a  day  or  two,  and  then  tied  in  bundica 
(bottes),  and  put  in  cocks  for  a  week  or  two.  At  the  end  of  this  period  the  ears  are  cut 
off,  sod  beaten  out  on  a  smooth  prepared  piece  of  ground  in  the  farm-yard.  The  straw 
B  stacked,  and  the  com  cleaned  by  throwing  it  with  shovels,  &c  The  com  is  laid  up 
till  wanted  in  oival  excavations  in  dry  ground,  which  are  covered  with  tiled  roofs.  Tlie 
emisiioDs  are  lined  with  straw  ;  one  holds  fiom  twenty  to  a  hundred  sacks,  and  being 
covered  with  stnaw,  is  heaped  ower  with  earth.  In  this  way  it  is  kept  in  perfect  prfr. 
serrstioa  a  year  or  longer,  and  untouched  by  insects.  The  lupines  sown  after  wheat  are 
often  pkwghed  in  for  manure ;  sometimes  French  beans  are  substituted,  and  the  ripe 
seeds  used  as  food ;  or  turnips  are  sown  for  cattle.  They  have  few  sorts  of  turnips  that 
are  good;  and  Sismondi  complains  that  half  of  them  never  bulb.  Maiie  is  sown  in  drills, 
and  ionns  a  superb  crop  in  appearance,  and  no  less  important,  constituting  the  principal 
food  oftfae  lower  classes  in  every  part  of 
Italy  where  the  chestnut  does  not  abound. 
When  the  male  flowers  of  the  maise  be- 
pn  to  ftdei,  they  are  cut  off  by  degrees, 
»  as  not  to  iiguie  the  swelling  grain ; 
the  leaves  are  also  cut  off  about  diat 
tiBk%  cattle  being  remarkably  fond  of 
them.  In  die  plain  of  Bologna,  hemp, 
flax,  and  beans  enter  into  the  rotation. 

S8&  CatOe  m  tke  plaint  are  kept  ctm'^ 
stntiy  in  doae  warm  houses,  asid  fed 
widiweedi,  leaves,  or  whatever  can  be 
got  The  oxen  in  Tuscany  are  all  dove- 
coloared;  even  tiioae  which  are  im- 
ptRted  £ram  other  states,  are  said  to 
cfasngedieir  coat  here.  They  are  guided 
m  tiKtcam  by  reins  fixed  to  rings  wliidi 
are  inserted  in  their  nostrils ;  sometimes 
two  hooks,  jointed  like  pincers,  are  used 
fa  the  ssme  purpose.  In  general,  only 
one  crop  in  four  is  raised  £nr  the  fbod  of 
cattle,  so  that  these  are  not  numerous; 
it  may  thus  appear  that  manure  would 
be  scarce,  but  the  TViscan  ftrmers  are  as 
wndnooi  in  preaerving  every  particle 
UMfa  of  human  and  anixnal  manure  as  the 
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S84.  ne>farM.AottfBt  ^  <Ae  pfam  0^ 
TwKOH^  aeeosding  to  Lasteyrie  {OXL 
dr  ilodk.),  are  constructed  with  more  |t 
Me,  sotidi^,  and  convenience^  than 
IB  any  other  country  on  the  Continent.  \ 
Tlicy  are  bnQt  of  stones  generally,  in 
nibUe  work,  with  good  lime  and  sand, 
*kick  become  as  hard  as  stnoooi,  and 
^  are  oovered  with  red  pantiles. 
The  elevation  {Jig,  a5.)  presents  two 
de^  reeeaes,  the  one  a  porch  or  com- 
BQB  fasll  to  the  ground  floor,  or  hus- 


■S31 


£  2 


52  HISTORY  OF  AGRICULTURE.  Pamit  I. 

bandry  part  of  the  edifice  (a)  ;  and  the  other  above  it  to  the  dwelling  fiunily  apartments. 
The  ground  floor  conaasts  of  this  porch,  which  is  arched  over  (a),  a  workshop  (6),  a  harness 
and  tooUroom  (c))  pigsty  (d),  poultiy-house  («),  a  stove  (f),  staircase  (jg),  stable  (A), 
cow  or  ox  house  (i),  and  steep-house  (k).  The  dwelling  floor  consists  of  the  upper 
gallery  or  open  hall  U),  which  serves  as  a  sort  of  kitdien,  work-room,  or  scullery,  a  kitchen 
(m),  a  master  and  mistress's  room  (n),  a  girls'  room  (o),  a  boys'  room  ( /»),  a  store  room 
(q),  and  silkworm  room  (r).  ^ 

285.  The  peoianth  or  farmers,  of  the  plains  are  for  the  moat  part  metayers ;  their  fiuma 
are  from  five  to  ten  acres,  each  having  a  house  and  ofiioes,  like  that  just  described,  towards 
its  centre.  Some  pay  a  fixed  rent  on  short  leases ;  and  some  hold  farms  on  improving 
leases  which  extend  to  four  generations.  They  are  more  than  economical ;  never  tasting 
butcher's  meat  but  on  Sunday.  The  three  repasts  of  the  other  days  are  either  of  porridge 
of  maize  and  a  saUd ;  porridge  of  bread  and  French  beans,  seasoned  with  olive  oil ;  or 
of  some  sort  of  soup.  In  general  the  whole  family  remain  at  home,  and  aid  their  parents 
in  performing  the  labours  of  the  farm.  Seldom  any  but  the  oldest  son  marries ;  and 
when  the  father  dies  he  succeeds  in  his  turn,  and  lus  brothers  and  sisters  serve  1dm  aa 
they  did  thdr  father  till  they  die  off*,  and  are  replaced  by  their  nephews  and  nieces.  Sucfa 
is  -the  state  of  things  which,  as  Chateauvieux  has  observed,  is  the  result  of  early  dviliaation 
and  excessive  population. 

286.  The  culture  of  the  hiUs  and  dedwUies,  Chateauvieux  supposes  to  have  been  intri>. 
duced  from  Canaan  at  the  time  of  the  crusades :  but,  though  that  culture,  and  also  the 
irrigation  system,  have,  no  doubt,  been  originally  copied  from  that  country  and  Egypt, 
yet  some  tlunk  it  more  likely  to  have  been  imported  by  the  Romans  or  the  priests,  tlaii 
by  the  chivalric  adventurers  of  the  eleventh  and  twelfth  centuries. 

287.  The  soil  of  the  kills  is  in  general  either  schistous  or  calcareous,  on  a  pliable  rocky 
or  gravelly  bottom.  It  is  cut  into  horizontal  terraces,  of  different  widths  according  to  the 
steepness  of  the  declivity,  and  each  terrace  is  supported  by  a  wall  or  sloping  bank  of  turf 
or  stones.  Intercepting  gutters  are  formed  every  sixty  or  seventy  feet,  in  the  direction  of 
the  slope,  to  carry  off*  Sie  waters  which  do  not  sink  in  the  rainy  season.  Sismondi  con- 
siders the  turfed  terraces  of  the  hills  of  Nievole  the  most  elegant.  On  the  terraces  of  the 
most  rapid  and  least  favourably  exposed  slopes,  olives  are  planted ;  on  the  best  exposure^ 
vines.  Where  the  terrace  is  broad,  two  rows  of  mulberries,  and  sometimes  of  fig  trees, 
are  planted,  and  between  these,  where  the  soil  is  not  too  dry,  early  crops  of  grain  or 
legumes  are  taken.     Tlie  walls  of  turf  are  mown. 

288.  The  oUve  being  an  evergreen,  and  in  a  state  of  growth  all  the  year,  requires  a  more 
equable  climate  than  the  vine ;  but  it  will  grow  on  any  dry  soil,  and  in  an  inferior 
exposure,  because  the  fruit  never  ripens  till  the  hoar  frosts  have  commenced.  The  young 
plants  are  raised  from  cuttings  or  suckers  in  a  nursery,  and  in  the  same  manner  in 
which  it  was  during  the  time  of  the  Romans.  "An  old  tree  is  hewn  down,  and  the 
ceppo,  or  stock  (that  is,  the  collar  or  neck  between  the  root  and  the  trunk,  where  in  all 
plants  the  principle  of  life  more  eminently  resides),  is  cut  into  pieces  of  nearly  the  size 
and  shape  of  a  mushroom,  and  which  from  that  circumstance  are  called  novali ;  care  at 
the  same  time  is  taken  that  a  small  portion  of  bark  shall  belong  to  each  novalo ;  these^ 
after  having  been  dipped  in  manure,  are  put  into  the  earth,  soon  throw  up  shoots,  are 
transplanted  at  the  end  of  one  year,  and  in  three  years  are  fit  to  form  an  olive  yard." 
(Blunt*s  Vestiges,  216.)  lliey  are  planted  generally  fifteen  feet  apart  in  rows,  with  the 
same  distance  between  the  rows. 

289.  The  oUve  is  of  very  dow  growth  but  of  great  duration.  Some  plantations  exist,  widrii 
are  supposed  to  be  those  mentioned  by  PUny,  and  therefore  must  have  existed  nearly 
two  thousand  years,  if  not  more.  In  one  of  these,  which  we  have  seen  in  the  vale 
of  Marmora,  near  Term,  the  trunks  of  many  trees  have  rotted  at  the  core,  and  the 
circumference  has  split  open  and  formed  several  distinct  stems.  Though  in  ruins,  these 
trees  still  bear  abundant  crops.  Tbe  olive  requires  little  pruning,  and  is  seldom  otherwise 
manured  than  by  sowing  lupines  under  it,  and  digging  them  in.  Ibe  finiit  becomes 
black  in  November ;  is  gathered  in  the  course  of  that  and  the  diree  following  months  ; 
and  ground  in  a  stone  trough  by  a  stone  turned  by  a  water-wheel.  The  paste  formed  by 
the  firuit,  and  its  kernels,  is  then  put  in  a  hair  doth  and  pressed,  and  the  oil  drops  in  a  tub 
of  water  somewhat  warm,  fiom  which  it  is  skimmed  and  put  in  glass  bottles  for  sale, 
or  glazed  jars  for  home  consumption.  The  paste  is  moistened  and  pressed  a  second  and 
third  time  for  oib  of  inferior  quality.  The  crop  of  olives  is  very  uncertain ;  sometimes 
one  that  yields  a  profit  does  not  occur  for  six  or  eight  years  together,  as  in  the  culture  of 
wine  and  cider :  and  these  departments  of  culture  on  the  Continent  are  considered  as 
injurious  to  the  peasant,  beouise  in  the  year  of  plenty  he  consumes  his  superfluous  profitSy 
without  laying  any  thing  aside  to  meet  the  years  of  loss.  Hence  the  remark  common  in 
France  and  Italy,  that  wine  and  oU  farming  is  less  beneficial  than  that  of  com. 

290.  The  nne  on  the  hiUs  is  generally  raised  where  it  is  to  rentein,  by  planting  cuttings ; 
but  it  is  also  planted  with  roots  procured  by  layering :  in  eitlier  case,  it  seldom  bears  fruit 


Bm  I.  AGRICULTURE  IN  ITALY.  6S 


tin  dK  tttti  jew  lAar  planting.  It  b  tnined  od  tnei,  poles,  and  trelUied  roolb,  over 
ptfdn,  md  mffescnt  kinds  of  espalier  nils.  The  poles  are  of  baAad  cfaestnnt,  and  the 
kner  rods  used  are  genexallj  of,  xeeds ;  die  latter  forms  a  profitable  article  of  culture  on 
Ibe  brink  of  water-counee  for  this  purpose.  These  reeds  last  from  one  to  four  yean, 
ntwriling  to  their  aixe.  Tlie  ties  used  in  binding  the  vine  both  on  the  hills  and  plains  are 
of  wilknr,  QAen  ttie  yeUovr  or  golden  sort.  The  general  maxim  in  pruning  tlie  Tine  is  to 
leave  ss  much  wood  to  one  stool  as  possible,  in  order  to  prevent  two  shoots  firam  proceeding 
from  one  eye^  in  which  caae  both  are  generally  barren.  They  give  no  summer 
pnming ;  bi^  when  the  fruit  is  nearly  ripe,  they  cut  off  the  extremities  of  the 
dioois  for  the  sake  of  tbe  leaves  as  forage,  wad  to  admit  the  sun  and  air  more 
dfaccdy  to  the  fruit.  The  prumng-ho^  tliey  use  (Jig,  36.)  is  not  unlike  a 
hand  hedge-fatIL  Tlie  fruit  b  gathered  by  women,  and  put  into  baskets  and 
bsuipas ;  then  carried  to  a  tub  ordstem  of  masonry,  where  itlies  andfennents, 
bcii^  frequently  stined,  but  not  pressed  as  in  France  and  other  parts  of  Italy. 
The  management  of  the  wine  is  not  considered  good ;  and  there  are  but  few 
sorts  of  Tuscan  wine  that  will  keep  above  a  year. 

291.  The  poiaUh  little  known  in  Lombardy,  was  introduced  in  tbe  hills  of  Tuscany 
by  Sismondi,  but  was  little  cultivated  or  esteioned.  It  is  only  known,  he  says,  to  the 
ganknen  of  Florence  and  Leghorn.  If  not  taken  up  about  the  middle  of  July,  the 
toben  are  either  burned  and  rotted  by  the  heat,  or  they  germinate  at  every  bud.  An 
eaily  sort,  he  thinks,  might  be  introduced  both  in  tbe  plain  and  hill  culture  with  great 


S92.  The  kUt  farmerh  like  those  of  the  plains,  are  generally  metayers,  and  rent  their 
tanaa,  which  seldom  exceed  seven  or  eight  acres ;  and  the  most  general  conditions  of  their 
kaae  (boil),  according  to  M.  Sismondi,  are  the  following  :  —  1.  The  fanner  engages  to 
mlnvate  the  lands,  and  find  the  requisite  props  for  the  vines.  2.  To  advance  the  half  of 
tbe  seed,  and  tbe  half  of  the  dung  that  is  obliged  to  be  purchased.  3.  To  deliver  to 
the  proprietor  half  the  crop,  or  sell  it  for  his  account.  4.  To  diride  with  the  proprietor 
the  profit  made  on  cattle,  and  to  deliver  a  certain  number  of  eggs,  chickens,  and  capons 
in  lieu  of  that  on  poultry.  5.  To  wash  the  whole  or  a  part  of  the  proprietor's  linen, 
he  finding  soap.  Tbe  proprietor  on  his  part  engages  to  advance  the  other  half  of  the 
seed,  and  of  tbe  manure  which  must  be  purchased ;  to  be  at  tbe  expense  of  making  up 
new  grounds  and  other  radical  improvements,  to  effect  repairs,  &c.,  and  to  find  the  first 
props  for  newly  planted  vines.  Tbis  contract  goes  on  from  year  to  year,  and  can  only  be 
diwdved  by  a  year's  notice ;  changes,  however,  very  seldom  take  place.  The  conditions 
in  some  places  are  more  severe  for  the  fiurmer ;  and  on  oil  and  certain  other  articles  he 
only  noeives  a  third  of  the  profits. 

293.  Tie  culture  of  tbe  mountains  of  Tuscany  consists  of  the  harvesting  of  chestnuts, 
end  the  management  of  live  stock  and  of  forests,  llie  chestnut  trees,  Sismondi  is  of 
opinion,  have  been  originally  planted,  but  they  now  receive  no  other  care  than  that  of 
fcpladng  a  worn  out  tree  by  a  young  one,  and  cutdng  out  dead  wood,  which  is  done 
man  for  tbe  sake  of  fuel  than  any  thing  else.  The  fruit  is  gathered  in  November,  aAer 
it  drops  on  the  turf:  it  b  eaten  either  in  its  natural  state,  or  it  is  ground  into  meal 
snd  prepared  as  flour.  Such  as  are  to  bo  ground,  are  fint  kilndned ;  next,  tliey 
are  pot  into  small  bags,  which  bold  half  a  bushel  each,  and  these  are  beat  against 
the  ground  till  the  outer  husk  is  removed ;  they  are  then  taken  out,  the  outer  husks 
sspaiaied,  and  the  chestnuts  replaced,  and  beat  as  before  tiU  the  inner  husk  comes  off; 
Ihey  SR  dwtt  cleaned  in  the  wind,  and  sent  to  a  corn-mill  to  be  ground.  Hie  flour  tlicy 
produce  has  no  bran,  and  is  mild  and  sweet,  and  keeps  well.  Lands  covered  with 
are  valued,  not  by  their  extent,  but  by  the  number  of  sacks  of  fruit  annually 
Chestnut  flour  is  diiefly  used  in  the  form  of  porridge  or  pudding.  In  tlie 
es  of  Lucca,  Pesda,  and  Fistoja,  pat^  muffins,  tarts,  and  other  articles  are 
made  of  it,  and  are  considered  delicate. 

294.  The  management  of  sheep  in  the  mmmtaim  is  rude  and  improfitable,  and  so  little 
is  BBillon  esteemed  in  Tuscany  that  it  always  sells  at  two  or  three  sous  a  pound  under 
every  odier  meaL  The  sheep  are  pastured  all  the  smnmer  under  the  chestnut  trees  ;  but 
in  Octdber,  when  the  fruit  b^^  to  foU,  they  are  sent  to  the  maremmes,  where  they 
iCBuin  till  the  May  or  June  following,  at  the  cost  of  not  more  than  a  penny  a  head. 
A  wzeidied  cheese  is  made  from  the  milk ;  but,  bad  as  it  is,  it  is  better  than  what  is 
made  from  the  milk  of  goats  or  cows.  Hie  Tuscans,  indeed,  are  so  unwilling  to  believe 
fost  good  dieese  can  be  produced  fitim  the  latter  animals,  that  they  consider  the  Dutch 
sad  other  excdlent  foreign  dieeies  vriucfa  they  purchase  at  Leghorn,  as  all  made  from  the 
■iBtofdwep. 

295.  Forests  of  timber  trees  cover   the  highest  parts  of  the  mountains.      These  form 
toanes  of  profit  to  tbe  peasantry,  independently  of  the  sale  of  timber,  which  is  very  - 
^■atod,  owing  to  the  difficulty  of  carriage.     Hogs  are  pastured  there,  left  to  themselves 
Ibe  whole  year,  and  only  sought  for  when  wanted  for  the  butcher.     Their  Hesli  is  excellent, 
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and,  being  very  abundant  in  the  markets  of  most  parts  of  Italy,  is  not  dear.  Acorns 
are  collected  in  some  places,  and  sold  to  the  farmers  of  the  plains,  for  feeding  swine. 
The  cones  of  the  Pinus  Pinea  {fg.  37.)  are  "Va  >    ii  i 

collected,  and  the  seeds  taken  out :  these  are  ^^^  ^^iS^^\.  W  \  ^^ 
much  esteemed,  and  bear  a  high  price.  The  ^ 
same  thing  is,  in  some  places,  done  with  the  • 
cones  of  the  wild  pine,  commonly  but  erro- 
neously cslled  the  Scotch  fir  (Pinus  sylr^ 
tris  X.),  whose  seeds  are  equally  good,  though  • 
smaller.  Strawberries,  bramble-berries,  goose- 
berries, currants,  raspberries,  and  other  wild 
fruits,  are  collected,  and  either  sold  publicly 
in  the  markets  of  the  plains,  or  privately  to 
the  confectioners  for  flavouring  ices;  an  article 
in  great  demand  throughout  all  Italy.  Sismondi  seems  to  have  been  the  first  who  noticed 
that  the  black  mulberry  was  grown  in  die  mountains  for  its  leaves,  being  considered  as 
hardier  than  the  white.  Tlie  fruit  was  only  eaten  by  children.  In  die  plains  and  gardens 
of  Italy  the  mulberry  is  scarcely  known  as  a  fruit  tree,  though  the  white  species  is  every 
where  grown  for  the  silkworm. 

296.  The  mountain  farmer t  are  generally  proprietors  of  their  farms.  They  live  together 
in  villages,  which  are  very  numerous ;  many  of  them  hire  themselves  to  the  farmers  of  the 
maremmes,  where  there  is  a  scarcity  of  population,  to  assist  in  their  harvests ;  and  with  the 
money  saved  in  this  way,  and  by  sending  fruits,  collected  by  their  wives  and  children,  to 
the  towns  in  the  plains,  they  are  generally  better  off  than  the  fanners  of  the  hills,  or  of  the 
low  country. 

297.  The  agricultural  eitabHshment  of  Rotsore  may  be  mentioned  as  belonging  to 
Tuscany.  It  is  situated  at  the  gate  of  raa,  and  was  founded  by  the  family  of  Medici,  in 
the  time  of  the  crusades,  and  now  belongs  to  government.  A  league  square  of  ground, 
which  was  so  poor  and  sandy  as  to  be  unfit  for  culture,  was  surrounded  by  a  fence,  and, 
having- been  left  to  itself,  has  now  the  appearance  of  a  neglected  park.  A  building  was 
erected  in  its  centre  as  a  lodge,  and  the  grounds  were  interspersed  with  stables  and  sheep 
houses.  The  park  was  stocked  with  an  Arabian  stallion  and  a  few  mares,  and  some  Asiatic 
camels ;  and  these  were  left  to  breed  and  live  in  a  state  of  nature.  About  the  beginning 
of  the  present  century  a  flock  of  Merino  sheep  was  added.  T^ie  horses  have  formed 
themselves  into  distinct  tribes  or  troops,  each  of  fifteen  or  twenty  mares  governed  by 
a  stallion.  Tliese  tribes  never  mix  together,  each  has  its  quarter  of  pasture  which  they 
divide  among  themselves  without  the  interference  of  shepherds.  Tlie  shape  of  these 
horses  is  wretched,  and  the  spare  or  superfluous  ones  are  sold  only  to  fuel-drivers 
(coalmen,  carbonari)  and  the  post.  Tliere  are  more  than  two  hundred  camels  which 
associate  together,  and  multiply  at  pleasure.  Tliey  are  worked  in  the  plough  and  cait, 
and  the  spare  stock  supplies  all  the  mountebanks  of  Europe,  who  buy  them  at  the  low 
price  of  six  or  seven  louis  each.  The  next  feature  of  this  establishment  is  a  herd  of  1800 
wild  bulls  and  cows,  fierce  and  dangerous :  the  superfluous  stock  of  these  is  either  hunted 
and  killed  for  their  hides  and  flesh,  or  sold  alive  to  the  farmers  to  be  fed  or  worked.  The 
flock  of  Merinos  are  but  lately  introduced.  Such  are  the  chief  features  of  this  establish- 
ment, which  Chateauvieux  terms  a  specimen  of  Tatar  culture.  It  b  evident  it  has  no 
other  art  or  merit  than  that  of  allowing  the  powers  and  instincts  of  nature  to  operate  in 
their  own  way ;  and  it  forms  a  very  singular  contrast  to  the  highly  artificial  state  of  rural 
eccmomy  in  Tuscany. 

SuBSBCT.  3.     Of  the  AgricuUure  of  the  Maremmet,  or  the  District  rf  Pestilential  jtir. 

298.  The  extent  of  this  district  is  from  Leghorn  to  Terradna  in  length;  and  its 
widest  part  is  in  the  states  of  the  church ;  it  includes  Rome,  and  extends  to  the  base 
of  the  Apennines. 

299.  J^  cUmate  of  the  maremmes  is  so  mild  that  vegetadon  goes  on  during  the  whole 
of  the  winter ;  but  so  pestilential  that  there  are  scarcely  any  fixed  inhabitants  in  this 
immense  tract  of  country,  with  the  exception  of  those  of  the  towns  or  cities  on  its 
borders. 

300.  The  surface  is  flat  or  gendy  varied ;  and  the  soil  in  most  places  deep  and  rich. 
In  the^naremmes  of  Tuscany  it  is  in  some  places  a  blue  clay  abounding  in  sulphur  and 
alum,  and  produces  almost  nothing  but  coltsfoot  (  TussillLgo).' 

301.  The  estates  are  generally  extensive,  and  let  in  large  farms,  at  fixed  rents,  to  men 
of  capital.  The  maremmes  of  Rome,  forty  leagues  in  extent,  are  divided  into  a  few 
htmdred  estates  only,  and  let  to  not  more  than  eighty  farmers.  These  farmers  grow 
com,  and  pasture  oxen  of  their  own ;  and  in  winter  diey  graze  the  wandering  flocks  of 
die  mountains  of  Tuscany  and  other  states  at  so  much  a  head.  The  corn  grown  is 
chiefly  wheat,  which  is  reaped  by  peasants  from  the  mountains,  some  of  whom  also  stay 
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and  aaasl  in  Hming  the  focceeding  crop ;  after  which  the  whole  disappear,  and  the 
naremmes  remain  a  desert  with  a  few  men,  whom  Chateauvieux  designates  as  **  half 
sangcs,  who  run  orer  tlieae  solitudes  like  Tatars,  armed  with  long  lances,  and  covered 
with  coarse  woollens  and  untanned  skins.**  The  lance  they  use  in  hunting  down  the 
oxen  when  thej  are  to  be  caught  for  the  butcher,  or  to  be  broken  in  for  labour ;  and  tfae 
docfaing  alluded  to  has  been  recommended  by  the  medical  men  of  Rome,  ts  the  most 
Ekely  to  resist  the  attacks  of  the  malaria  (bad  air),  or  pestilence. 

90S.  Tke  agricultural  implemenii  and  operations  differ  little  fixnn  those  of  odier  parts 
of  Italy.  Ibe  plough,  or  araire,  of  Rome 
{fg,  38.)  is  a  rude  implement,  with  a  broad 
hi  share,  on  the  hinder  end  of  which  the 
pkmglmian  stands ;  and  thus  drawn  along, 
hii  weight  makes  a  deei>er  furrow.  Two 
strips  of  wood  (the  6tiur  aures  of  Virgil), 
about  eigfateoi  inches  long,  are  often  attached 
to  the  sbore,  diverging  a  little  from  each  other, 
and  these  serve  to  lay  open  the  furrow  like 
oar  moald4MMzd.     In  the  operation  of  propagating  the  vine,  cuttings  are  planted  in 

jl  trenches      four      feet 

L^-|-4[^XjJL.JLf       p        Jeep,  into  which  stones 
rrJ^     tfnrriJ    l^r.X     L  *>»^e   *>«"    previously 
^^^Jlrt^  lU       I'      |l^  thrown,  for  the  allc^ 
y' ly  ■  [!/1!y'''^^^^"\      '         purpose  of  encouraging 
^^^""'  moisture     about     the 

roots.  The  same  mode 
was  practised  in  Vir- 
gil's time.  (Georg.f  ii. 
346.)  The  conmion 
Roman  cart  (Jig.  39.) 
is  supposed  to  have 
been  originally  de- 
sgoedby  the  celetxrated  Michael  Angelo»  in  his  quality  of  engineer  and  wheeler.  (See 
LttgUyne,  CoL  da  Mack,) 

303.  The  farm  ofCampo  Morio  (field  of  death)  includes  the  whole  property  of  St  Peter's 
dnndi  in  Rome,  which  is  supported  from  its  sole  revenue.  Tliis  vast  estate  is  situated  in 
the  Pontine  maiishes,  and  the  following  outline  of  its  management  is  taken  from  a  letter 
of  ChateauTieax^  vrritten  in  July  1813  •  — 

SM.  Thtfanmery,  the  onlv  buflding  on  an  ettAte  of  man;  thounnd  acret,  contista  of  a  central  building 
and  two  aings  the  gToa]id.floor  of  t£e  central  part  consisti  of  an  immense  kitchen  and  five  large  rooma, 
the  litter  vithoot  vindowa,  and  unAimicbed.  Iiie  firtt  ctory  conticti  of  six  rooms,  used  as  coni -chambers, 
with  iYm  exception  of  one,  which  was  ftamiahed,  and  served  to  lodge  the  prlncinal  oflScera.  The  two  wings 
fnntiTied  large  vaalted  stables,  with  hay-lofts  over.  One  female  lived  In  the  nouse,  in  order  to  cook  for 
theoOccrs  or  upper  aervanU,  whose  wives  and  families  live  in  the  towns  as  do  those  of  the  shepherds. 
D>efe  was  no  garden,  nor  any  appearance  of  neatness  or  cleanliness,  and  not  a  fence  or  a  hedge,  and 
•caicdy  a  tree  on  the  whole  Curm. 

tJS.  ThefatUtrtj  or  sttmard,  was  an  educated  man,  and  a  citisen  of  Rome,  where  bia  fluaily  lived ;  be 
ad  aU  the  other  oOcers,  and  eren  shepherds,  always  went  out  mounted  and  armed. 

30&  Tke  reapers  were  at  work  in  a  distant  part  of  the  estate,  when  Chateauvieux  went  orer  it :  tbey 
were  an  immeose  band,  ranged  as  in  the  order  of  battle,  and  guarded  by  twelve  chieft  or  overseers  on 
boraeteck,  with  lances  in  ibeir  hands.  These  reapers  bad  lately  arrived  from  the  mountains;  half 
wpre  men  and  the  rest  women.  "  They  were  bathed  in  sweat ;  the  sun  was  intolerable ;  the  men  were 
food  fifures.  bat  the  women  were  frigbtllil.  They  had  been  some  days  firom  the  mountains,  and  the  foul 
atr  had  began  to  attack  them.  Two  only  bad  yet  taken  the  fever :  but  thev  told  me,  fVom  that  time  a 
treat  Domber  would  be  seiaed  every  day,  and  that  by  the  end  of  harvest  the  troop  would  be  reduced  at 
■mt  ooe  half.  What  then,  I  said,  becomes  of  these  unhappy  creatures?  They  give  them  a  morsel  of 
bread,  and  send  them  back.  But  whither  do  they  go  ?  They  take  the  way  to  the  mountains  ;  some  remain 
•a  tbe  road,  some  die,  but  oChen  arrive,  suffluing  under  misery  and  inanition,  to  oome again  the  following 
year." 

307.  TV  com  is  threshed  fifteen  days  after  being  cut :  the  grain  la  trodden  out  under  the  feet  of  horses, 
cleaaed,  and  carried  to  Rome  The  straw  was  formerly  suffh-ed  to  be  dispersed  by  the  wind ;  but  it  is 
Bow  coUectod  in  heaps  at  regular  distances  over  the  country,  and  always  on  eminences :  there  it  lies  ready 
to  be  boracd  on  the  appitiach  of  **  those  clouds  of  grasboppers  which  often  devastate  the  whole  of  this 


%6l  TV  Inr  stock  of  the  farm  consisted  of  a  hundred  working  oxen ;  several  hundreds  of  wild  cows  and 
bvdU,  kept  for  matntaining  the  stock,  and  for  the  sale  of  their  calves  and  heifers ;  two  thousand  swine, 
vhKh  are  fatted  uptm  nuts  and  acorns  in  the'forests  belonging  to  the  estate;  and  a  hundred  horses  Tor  the  use 
fifthe  becdnnen.  There  were  four  tliousand  sheep  on  the  Tow  grounds,  and  six  hundred  and  eighty  thou. 
Mad  on  the  mountains  twlonging  to  the  estate.  Of  the  latter,  eighty  thousand  were  of  the  Ne^retti  breed, 
vbow  vo(d  it  was  intended  to  have  manufactured  Into  the  dresses  of'^all  the  mendicant  monks  m  Italy,  and 
^^  the  great  coots  of  the  shepherds :  the  rest  were  of  the  Pouille  breed,  which  produces  a  white  wool, 
bat  oBly  atx  the  upper  part  of  the  body.  As  mutton  is  not  good  in  Italy,  and  but  little  eaten,  they  kill  most 
^  tbe  tnpJambs  a«  soon  sas  they  are  bom,  and  milk  the  ewes  to  make  cheese.  The  temporary  flocks  had 
aotanived  when  Chateauvieux  was  at  Campo  Morto,  the  fields  not  being  then  cleared  of  their  crops. 

809L  The  farmer  of  thit  extensive  domain  is  M.  Trucci,  who  pays  a  rent  for  it  of 
98|0QOpiHtres  (4950/.).  This,  said  M.  Trucci  to  Chateauvieux,  ^  supposes  an  extent 
of  three  thry^^  mbbi,  or  six  thousand  acres,  of  culturable  land.     I  have  nearly  as 
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mudi  that  is  not  fit  for  the  plough,  and  it  is  there  my  pigs  and  my  cows  principally  fbed. 
My  three  thousand  rubbi  are  diyided  into  nearly  nine  equal  parts  of  three  hundred  and 
thirty  rubbi  each :  one  of  these  is  in  fallow,  another  in  com,  and  the  seven  others  in 
pasture.  On  the  two  thousand  three  hundred  rubbi,  which  remain  in  grass,  I  support 
four  thousand  sheep,  four  hundred  horses,  and  two  hundred  oxen,  and  I  reserre  a  poitioii 
for  hay.  In  the  macchie  (bushy  places,  woody  wastes)  I  have  seven  hundred  cows, 
and  sometimes  nearly  two  thousand  pigs. 

810.  My  expetuet  *'  are  limited  to  paying  the  rent  of  the  fSum,  to  purchasing  bread  for 
the  workmen,  and  to  the  entire  maintenance  of  my  army  of  shepherds,  superintendents, 
and  the  &ttore ;  to  paying  for  the  work  of  the  day-labourers,  of  the  harvest-men,  &c  ; 
and,  in  short,  to  the  expense  of  moving  the  flocks,  and  to  whsdt,  in  large  farms,  are  called 
the  extra-charges,  the  amount  of  which  is  always  very  high.  There  must  also  be  deducted 
from  the  gross  profits  of  the  flock  about  one  tenth,  which  belongs,  in  difierent  proportions, 
to  my  chiefs  and  to  my  shepherds,  because  I  support  this  tenth  at  my  expense.  We  have 
also,  in  this  mode  of  culture,  to  sustain  great  losses  on  our  cattle,  notwithstanding  which 
I  must  acknowledge  that  our  (arming  is  profitable. 

SI  1.  Of  annual  profit  <*  I  average  above  five  thousand  piastres,  besides  five  per  cent 
on  the  capital  of  my  flocks.  Tou  see,  then,  that  the  lands  in  the  Campagna  of  Rome,  so 
despised,  and  in  such  a  state  of  wildness,  let  at  the  rate  of  eighteen  francs  (fifteen  shillings) 
the  Paris  acre :  there  is  an  immense  quantity  in  France  which  does  not  let  for  so  much. 
They  would,  doubtlessly,  let  for  more  if  they  were  divided  and  peopled,  but  not  in  the 
proportion  supposed :  for  the  secret  in  large  farms  consists  in  their  economy ;  and  nothing 
on  the  subject  of  agricultural  profit  is  so  deceptive  as  the  appearance  they  present  to  our 
view,  for  the  profit  depends  solely  on  the  amount  of  the  economical  combinations,  and  not 
on  the  richness  of  the  productions  displayed  to  the  eye.**  {Letters  on  Itali/.) 

SuBSECT.  4.     Of  Farming  in  the  NeapolUan  Territory,  or  the  Land  of  Atheu 

812.  The  farming  on  the  volcanic  soil,  in  the  ndghbourfaood  of  Vesuvius,  belongs 
to  the  valley  fanning  of  Tuscany ;  but,  as  it  varies  a  little,  and  as  the  farmers  are  much 
more  wret^ed,  we  shall  give  the  following  relation,  as  received  by  Chateauvieux  from  « 
Neiqwlitan  metayer :  — 

SIS.  fFe,  poor  metayers,  he  said,  "  occupy  only  so  much  land  as  we  can  cultivate  by 
our  own  families,  that  is  to  say,  four  or  five  acres.  Our  condition  is  not  a  good  one, 
since  we  get  for  our  trouble  only  a  third  of  the  produce,  two  thirds  belonging  to  the 
owner,  which  we  pay  in  kind  into  the  hands  of  the  steward.  We  have  no  ploughs,  and 
tile  whole  is  cultivated  by  the  spade.  It  is  true  that  the  soil,  being  mixed  with  ashes, 
is  easily  stirred ;  and  even  our  children  assist  us  in  this  work.  At  times  the  mountain, 
hence  named  Vesuvius,  pours  forth  showers  of  ashes,  which  spread  over  our  fields  and 
fertilise  them. 

514.  The  trees  which  you  see  on  tlie  land,  **  are  not  without  their  use ;  they  support 
the  vine,  and  give  us  fruit ;  we  also  carefully  gather  their  leaves :  it  is  the  last  autumnal 
crop,  and  serves  to  feed  our  cattle  in  the  winter.  We  cultivate,  in  succession,  melons, 
between  the  rows  of  elms,  wliich  we  carry  to  the  dty  to  sell ;  after  which  we  sow  wheat. 
When  the  wheat  crop  is  taken  off,  we  dig  in  the  stubble,  which  is  done  by  our  families, 
to  sow  beans  or  purple  clover.  During  six  months,  our  children  go  every  morning  to 
cut  a  quantity  of  it  with  the  sckle,  to  feed  the  cows.  We  prefer  the  females  of  the 
buffidoes,  as  they  give  most  milk.  We  have  also  goats,  and  sometimes  an  ass,  or  a  small 
horse,  to  go  to  the  city  and  carry  our  burthens ;  but  this  advantage  belongs  only  to  the 
richer  metayers. 

515.  fFe  plant  the  maisse  "  the  following  spring,  after  clover  or  beans.  We  manure 
tiie  land  at  this  time^  because  this  plant  is  to  support  our  families ;  this  crop,  tlierefore, 
interests  us  more  than  all  the  others,  and  the  day  in  which  it  is  harvested  is  a  day  of 
festivity  in  our  country.  All  the  villagers  assemble  together,  the  young  women  dsioce, 
and  the  rest  of  us  widk  slowly,  being  laden  with  our  tools :  arrived  at  our  dwellings, 
each  fiunily  goes  into  its  own ;  but  they  are  so  near  each  other,  that  we  can  stiU  converse 
together. 

816.  fFe  rfien  gather  seven  ears  from  one  stalk  ofmmxe^  "  and  many  of  them  are  three 
palms  long.  When  the  sun  is  high,  the  father  of  the  family  goes  into  the  acUoining  field 
Co  get  some  melons,  while  the  children  gather  fruit  from  the  surrounding  fig  trees.  The 
fruit  is  brought  under  an  elm  tree,  round  which  the  whole  ftmily^sits ;  after  this  repast 
the  work  be^ns  again,  and  does  not  cease  until  the  close  of  day.  Each  family  then  visits 
hwieighboiirB,  and  tells  of  the  rich  crop  the  season  has  bestowed  upon  them. 

817.  We  have  no  sooner  gotten  in  the  maize  than  the  earth  is  again  dug,  to  be  sown  once 
mare  vnth  wheat  j  after  tfiis  second  crop,  we  grow  in  the  fields  onJy  vegetables  of  difierent 
kinds.  Our  lands  thus  produce  wine  and  fruit,  com  and  vegetables,  and  leaves  and  grass 
for  the  cattle.     We  have  no  reason  to  complain  of  their  fertility  :  but  our  conditions  are 
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Ind,  Utde  bang  left  fbr  our  patns ;  and  if  the  BOMon  b  not  prophloaB,  the  met^rerfafle 
miKfatooompIainot'*    {Letim  on  Itafy.) 

31&  I%e  cotton  plant  (Gomypmm  haiAceam)  (Jig.  4a)  is  beginning  to  be  cultiTated 
in  die  ndghbouiiiood  of  VesuYius,  and  in  Sicily.  It  h  sown 
in  March,  in  lines  three  feet  distant,  and  the  plants  two 
ttei  apart  in  the  lines.  The  eartii  is  stirred  by  a  one-hone 
pkni^  or  by  hoes»  and  carefully  weeded.  As  soon  as  the 
ilovaing  season  is  over,  about  the  middle  of  September,  the 
ends  of  the  shoots  are  nipped  ofl^  to  determine  the  sap  to  the 
fruit  Hie  capsules  are  collected  as  they  ripen ;  a  tedious 
process,  lasting  two  monlh^ :  the  cotton  and  the  seeds  are  then 
wpsnted ;  an  operatioQ  still  more  tedious.  The  most  esj- 
tensve  cotton  fiumers  are  in  the  Tale  of  Sorento.  There  the 
lotstioQ  is,  1.  maiae;  2.  wheat,  followed  by  beans,  which 
ripen  next  March ;  3.  cotton ;  4.  wheat,  followed  by  clover ; 
5.  melonn,  followed  by  Fren^  or  common  beans.  Thus,  in 
five  jcars,  are  produced  eight  crops.  In  this  district,  whereyer 
water  csn  be  commanded,  it  is  distributed,  as  in  Tuscany  and 
LooAardy,  among  erery  kind  of  crop. 

'  319.  lie  tomatoj  or  love  apple  (Solinum  Lycop^rsicum  X.), 
so  extensTely  used  in  Italian  cookery,  forms  alio  an  article  of 
fidd  culture  near  Pompeii,  and  especially  in  Sicily,  whence  they  are  sent  to  Naples,  Rome, 
ad  several  towns  an  the  Mediterranean  sea.  It  is  treated  much  in  the  same  way  as  the 
cotton  plant. 

SSa  The  ort^nge,  lemon,  peach,  fig*  and  various  other  fruits,  are  grown  in  the  Nea- 
politBi  territory,  both  for  home  use  and  exportation :  but  their  culture  we  consider  to 
bdong  to  gaidniiiig. 

381.  7%e  NleapolUan  maremmes,  near  Salerno,  to  the  evils  of  those  of  Rome,  add 
Ihst  of  a  wretched  soiL  They  are  pastured  by  a  few  herds  of  buffaloes  and  oxen  ;  the 
bodsmen  of  whi<^  have  no  other  shelter  during  the  night  than  reed  huts ;  these  desert 
tTKts  being  without  either  houses  or  ruins.  The  plough  of  this  ancient  Greek  colony  is 
tfaoog^  to  be  die  nearest  to  that  of  Greece,  and  has  been  already  adverted  to  (31.). 

322.  The  manna,  a  concrete  juice,  forms  an  article  of  cultivation  in  Calabria.  This 
snhflanre  is  nothing  more  than  the  exsiccated  juice  of  the  flowering  ash  tree  ((Xmus 
lottmdifolia),  which  grows  there  wild  in  abundance.  In  April  or  May,  the  peasants 
BHke  one  or  two  incisions  in  the  trunk  of  the  tree  ivith  a  hatchet,  a  few  inches  deep ;  and 
insert  a  reed  in  each,  round  which  the  sap  trickles  down :  after  a  month  or  two  they  return, 
aod  find  this  reed  sheathed  with  manna.   The  use  of  manna,  in  medicine,  is  on  the  decline. 

323.  ThefilberU  and  chestnuts  of  the  Calabrian  Apennines  are  collected  by  tlie  farmers, 
aod  sold  in  Naples  for  exportation  or  consumption. 

324.  Tke  culture  ofimUfro  and  sugar  was  attempted  in  the  Neapolitan  territory,  under 
the  reign  of  Murat.  Tlie  indigo  succeeded ;  but  sufficient  time  had  not  elapsed  to  judge 
of  the  ragar  culture  when  it  was  abandoned,  llic  plants,  however,  grew  vigorously,  and 
(heir  remains  may  still  (1819)  be  seen  in  the  fields  near  Terracina. 

325     Oysters  have  been  bred  and  reared  in  the  kingdom  of  Naples  from  the  time  of  the 
The  subject  is  mentioned  by  Nonnius  {De  Reb,  Cib.,  1.  iii.  c  37.) ;  and  by 


Kay  {NaL  flirt.,  b.  rviii.  c.  54.).  Count  Lasteyrie  (Col.  des  Mach.)  describes  the  place 
nKo&Mied  by  the  latter  author,  as  it  now  exists  in  the  Lake  Facino,  at  Baia.  This  lake 
[Jg.  41.)  communicates  with  the  sea  by  a  narrow  passage.    On  tlie  water  near  its  margin^ 
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a  house  (c)  is  constructed  for  tlioee  who  take  care  of  the  oysten,  and  who  sell  them  to 
the  dealers  in  Naples,  or  to  those  who  come  and  eat  them  on  the  spot ;  and  adjoining 
the  house  is  a  covered  enclosure  (b),  where  the  oysters  are  kept  till  wanted.  Along  the 
margin  of  the  lake,  and  in  most  parts  of  it^  are  placed  circles  <^  reeds  (a),  with  their  sum- 
mits above  the  water.  The  spawn  of  the  oysters  attaches  itself  to  these  reeds,  and  grows 
tbere  till  of  an  edible  sise :  the  oysters  are  then  removed  to  the  reserve  (b),  and  kept  there 
till  wanted.  In  removing  them  the  reeds  are  pulled  up  one  by  one,  examined,  and  the 
full-grown  oysters  removed  and  put  in  baskets,  while  the  small-«ued  and  spawn  are  suffered 
to  remain,  and  the  reed  is  replaced  as  it  was.  The  baskets  are  then  placed  in  the  reserve, 
and  not  emptied  till  sold.  In  two  years  from  the  spaiitn,  Lasteyiie  observes,  the  oyster 
is  fully  grown. 

SiCT.  II«  Of  the  praent  State  qfJgricuUure  in  SwUsaerkmd* 
386.  The  agriculture  cf  SwUzerland  is  necessarily  of  a  peculiar  nature,  and  on  a  very 
confined  scale.  The  country  is  strictly  pastoral ;  little  com  is  produced,  and  the  crops  are 
scanty  and  precarious.  Cattle,  dieep,  and  goats  constitute  the  chief  riches  and 
dependence  of  tlie  inhabitants.  Each  proprietor  farms  his  own  small  portion  of  land ;  or 
the  mountainous  tracts  belonging  to  the  communities  are  pastured  in  common.  But, 
whether  private  or  common  property,  it  is  evident  thac  mounudnous  pastures  are  little 
susceptible  of  improvement.  (For.  Quart,  and  Continent*  MUcell.,  Jan.  1828.) 

827.  ITwugh  of  a  very  primitive  kind,  this  agriculture  b  not  without  interest,  from  the  nice 
attention  required  in  some  parts  of  its  operations.  The  surface,  soil,  and  climate  of  the 
oountiy,  are  so  extraordinarily  irregular  and  diversified,  that  in  some  places  grapes  ripen, 
and  in  many  othen  com  vrill  not  arrive  at  maturity ;  on  one  side  of  a  hill  the  inhabitants 
are  often  reaping,  while  they  are  sowing  on  tlie  other ;  or  they  are  obliged  to  feed  the 
cattle  on  its  summits  with  leaves  of  evergreens  while  they  are  making  bay  at  its  base.  A 
season  often  happens  in  which  rains  during  harvest  prevent  the  com  from  being  dried, 
and  it  germinates,  rots,  and  becomes  useless ;  in  others  it  is  destroyed  by  frost.  In  some 
cases  ttiere  is  no  com  to  reap,  ftom  the  effect  of  summer  storms.  In  no  country  is  so 
much  skill  required  in  harvesting  com  and  hay  as  Switzerland ;  and  no  better  school 
could  be  found  for  the  study  of  that  part  of  Scotch  and  Irish  farming.  After  noticing 
some  leading  features  of  the  culture  of  the  cantons  which  form  the  republic,  we  shall  cast 
our  eye  on  the  mountains  of  Savoy* 

SiTMKCT.  1.     Of  the  Agriculture  ef  the  Sumss  Cantons. 

328.  JgrieuUure  begtm  to  attract  public  attention  in  Switxerland  about  the  middle  of 
the  eighteenth  century.  In  1759,  a  society  for  the  promotion  of  rural  economy  esta- 
blishea  itself  at  Berne :  they  offered  premiums,  and  have  published  some  useful  papers  in 
several  volumes.  Long  before  that  period,  however,  the  Swiss  farmers  were  considered 
the  most  exact  in  Europe.  {8tanyan*s  Account  of  Sufitxeriand  in  1714.)  Chateauvieux 
attributes  the  progress  which  agriculture  has  made,  near  Vevay,  on  the  Lake  of  Geneva, 
to  the"  settlement  of  the  protestants,  who  emigrated  thither  from  fVance,  at  the  end  of  the 
seventeenth  century.  They  cut  the  hills  into  terraces,  and  planted  vines,  which  has  so 
much  increased  the  value  of  the  land,  that  what  was  before  worth  little,  now  sells  at 
10,000  francs  per  acre.  {Let*  xxi.)  Improvement  in  Switzerland  is  not  likely  to  be 
rapid ;  because  agriculture  there  is  limited  almost  entirely  to  procuring  the  means  of 
subsistence,  and  not  to  the  employment  of  capital  for  profit. 

329.  Landed  property  in  Switxerland  is  minutely  divided,  and  almost  always  farmed 
by  the  proprietora  and  &aj  families  :  or  it  is  in  immense  tracts  of  mountain  belonging 
to  the  bailiwicks,  and  pastured  in  common  :  every  proprietor  and  burgess  having  a  right 
according  to  the  extent  of  his  property.  Tliese  men  are,  perhaps,  the  most  frugal 
cultivators  in  Europe:  they  rear  numerous  fsmilies,  a  part  of  which  is  obliged  to 
emigrate,  because  there  are  few  manufactures ;  and  land  is  excessively  dear,  and  seldom 
in  the  market. 

330.  The  valleys  of  the  Alpine  regions  of  Switxerland  are  subject  to  very  peculiar  injuries 
fhnn  the  rivers,  mountain  rocks,  and  glaciers.  As  the  rivers  are  subject  to  vast  and 
sudden  inundations,  from  the  thawing  of  the  snow  on  the  mountains,  they  bring  down 
at  sudb  times  an  inunense  quantity  of  stones,  and  spread  them  over  the  bottoms  of  the 
valleys.  Many  a  stream,  which  appears  in  ordinary  times  Inconsiderable,  has  a  stony 
bed  of  half  a  mile  in  breadth,  in  various  parts  of  its  course ;  thus  a  portion  of  the  finest 
land  is  rendered  useless.  The  cultivated  slopes,  at  the  bases  of  the  mountains,  are  subject 
to  be  buried  under  Aoulemens,  when  the  rocks  above  fall  down,  and  sometimes  cover 
many  square  miles  with  their  ruins. 

SSI.  S'boulememt  (Tt.\  denotei  s  fslUng  down  of  a  mountaia  or  nuui  of  rock,  and  conaecuent  covering 
of  the  lower  geoundM  with  it*  (VagnieDt* ;  when  an  immenie  quantity  of  •tones  are  luddeoly  Drotu^t  down 
ttom  the  mountains  by  the  tveauiing  or  thawing  of  a  glacier,  it  is  also  called  an  (boulemienL  (Bakewell, 
vol  L  p.  11.)  Vast  Sbouiemem  are  every  year  fUling  ftom  tne  enormous  precipices  that  overhang  the 
vsUsy  of  the  Rhone :  many  of  these  are  recorded  which  have  destroyed  entire  villages^ 
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S3.  Ow  of  ike  mttt  caCMorriiMry  ewulMMiii  ewer  toiMM  WM  that  of  Moot  Orenler^  flvt  mite 
mth  or  ChoBbeffy.  A  put  of  this  mountain  fell  down  in  the  year  1948,  and  entirely  buried  flVe 
puidwi,  nA  the  town  and  chmxfa  of  8t  AndH.  The  ruin*  spread  orer  an  extent  of  about  nine 
ufun  wSkBM,  and  an  caUed  Le$  Akgma  4t»  Nyam$.  Aller  a  lapse  of  so  many  centuries,  they  ttiU 
pmest  a  sinsolar  aoeDe  of  desolatioo.  The  catastrophe  must  bare  been  most  avftil  when  seen  from  the 
TioBlty ;  Am- Mont  Gnnier  is  almost  isolated,  adTancing  into  a  narrow  pUin,  which  extends  to  the  ralley 

'theliere. 


of 

la  EdscOes,  with  which  it  is'cooneoici^lt  is  capped  with  an  immense  mass  of  limestone  strata,  not  Ices 
than  eOO  lieet  in  tfaidmeas,  which  presents  on  ereryside  the  appearance  of  a  walL  The  strata  dip  gently 
to  the  side  wfaioh  Ml  into  the  |4ain.  This  mass  of  limestone  rests  on  a  ftmndatkm  of  softer  strata. 
Under  this  molasse  are  distinctly  seen  thin  strata,  probably  of  limestone,  alteniatinf 


GrcMder  rises  very  abeuptly  opwanlB  of  4000  ftet  above  the  plain.    like  the  mountains  of 
"*      " "it  iscapf    -      -        •  


with  softs 


with  soft  strata.  There  can  be  little  doabt  that  the  catastrophe  was  caused  by  the  gradual  erosion  of  the 
soft  itrata  whidi  msdermioed  the  mam  of  limestone  abore,  and  prpjected  it  into  the  plain  ;  it  is  also  pro. 
baMe  that  the  part  which  ftU  had  Ibr  some  time  been  neatly  detached  from  the  mountain  by  a  shrinking 
of  the  sQuthexn  side,  as  there  is  at  nnesent  a  rent  at  this  end,  upwards  of  two  thousand  feet  deep,  which 
seems  to  hanre  cut  offa  large  section  from  the  eastern  end,  and  that  now  **  Hangs  in  doubtfUI  ruins  o'er 
Us  baie,**  aa  if  picpmred  to  renew  the  catastrophe  of  1848. 


33Il  JsifrffflnA's,  or  laUs  of  immense  masses  of  snow  from  the  mountains,  often  occasion  dreadfhl 
efibcts.  \'illages  are  orerwhdmed  by  them :  and  rivers  stopped  hi  their  course  by  them,  inundate  narrow 
fd^rs  to  a  ruinoas  extent    In  February  tSSO,  the  Tillage  of  Obergesteten,  with  eighty-eight  of  its  inha- 


ticsiiia,  was  overwhelmed  by  an  aTalancne 

I.  Jlerfeciers,  or  ice-bills,  or  ioe-heaps,  did  .  , 

I,  wfakA  produce  hffge  lakes ;  by  the  breaking  up  of  the  glacier,  these  lakes  are  sometimes  suddenly 


33Sl  JheHacitrs,  or  ice-bills,  or  ioe-heaps,  sHde  down  into  the  mountain  valleys,  and  fbrm  dams  across 


pooxed  into  the  lower  Talleys,  and  do  immense  mischief.  Man,  in  such  a  country,  as  Bakewell  has 
sbserred,  is  in  a  constant  state  of  warlhre  with  the  elements,  and  compelled  to  be  incessantly  on  his  guard 
agsxMt  the  powen  that  threaten  his  destruction.  This  constant  exposure  to  superhuman  dangers  is 
supposed  to  have  given  the  aged  hihabitants,  eqwciaUy  of  the  Vallais,  an  air  of  uncommon  scriousneu  and 
■wtancholy. 

536.  Tke  SmiMS  cottagef  are  generally  formed  of  wood,  with  projecting  roofs,  covered 
with  slatea,  tiles,  or  shingles.  A  few  small  enclosures  surround  or  are  contiguous 
to  ifacm,  sooie  of  which  are  watered  meadows,  others  dry  pasture ;  and  one  or  more 
always  devoted  to  die  raising  of  oats,  some  barley,  and  lye  ot  wheat,  for  the  family  con- 
smnptioo.  In  the  garden,  wluch  is  large  in  proportion  to  the  farm,  are  grown  hemp, 
fiax,  tobacco,  potatoes,  wldte  beet  to  be  used  as  spinach  and  asparagus,  Frendi  beans, 
csbbages,  and  tnmips.  "Die  whole  has  every  appearance  of  neatness  and  comforL  There 
are,  however,  some  &rmers  who  hire  lands  from  the  corporate  bodies  and  others  at  a  fixed 
rent,  or  on  the  metayer  system ;  and  in  some  cases  both  land  and  stock  are  hired  ;  and 
peaonts  are  found  who  faore  so  many  cows  and  their  keep,  during  a  certain  number  of 
months,  either  for  a  third  or  more  of  the  pivduce,  or  for  a  fixed  sum. 

537.  Tke  tiUages  of  SuntvtrUtnd  are  often  built  in  lofty  situations,  and  some  so  high 
as  5000  feet  above  the  level  of  the  sea.  "  In  a  country  where  land  is  much  divided,  and 
snail  pxoprietavs  cultivate  their  own  property  on  the  mountains,  it  is  absolutely  necessary 
thai  they  should  reside  near  it,  otherwise  a  great  part  of  their  time  and  strength  would 
be  exhauisted  in  ascending  axtA  descending,  aa  it  would  take  a  mountaineer  four  houra 
in  each  diy,  to  ascend  to  many  of  these  villages  and  return  to  the  valley.  In  building 
ttcb  booses  on  the  moontains,  they  place  them  together  in  villages,  when  it  can  be  done, 
and  at  a  modente  dfnTanCT*  from  t^eir  property,  to  have  the  ccmiforts  of  society,  and  be 
more  secure  fivxn  the  attack  of  w<^ves  Hid  other  vrild  animals.  Potat(K>s  and  bu-ley  can 
he  cultivated  at  the  height  of  4500  feet  in  Savoy,  and  these,  with  cheese  and  milk,  and 
a  little  maize  for  porridge,  form  the  principal  part  of  the  food  of  the  peasantry.     1h» 

is  over  in  the  plains  by  the  end  of  June,  and  in  the  mountains  by  the  end  of 
Several  of  the  mountain  villages,  with  the  white  spires  oi  their  churches, 
fbnn  pleasing  objects  in  the  landsciye,  but  on  entering  them  the  charm  vanishes,  and 
nedting  can  exceed  the  dirtiness  and  want  of  comfort  whi(^  they  present,  except  the  cabins 
of  Che  IririL"  {BakewdCt  Travds,  voL  i.  270.)  Yet  habit,  and  a  feeling  of  independence, 
wfaidi  Ifae  mountain  peasant  enjoys  under  almost  every  form  of  government,  make  him 
disr^ard  the  inconveniences  of  his  situation  and  abode.  Damsels  and  their  flocks  form 
pbanog  groups  at  a  distance ;  but  the  former,  viewed  near,  bear  no  more  resemblance  to 
tes  ber^res  des  Jipes  oi  the  poets,  than  a  female  Hottentot  to  the  Venus  de  Medicis. 

S38.  The  vine  is  cultivated  in  several  of  the  Swiss  cantons  on  a  small  scale ;  and  eitlier 
against  trellises,  or  kept  low  and  tied  to  short  stakes  as  in  France.  The  grapes,  which 
■aUorn  ripen  wdl,  produce  a  very  inferior  wine.  The  best  in  Switzerland  are  grown  in 
the  Pays  de  Vaud  round  Vevay.  They  are  white,  and,  Bakewell  says,  "  as  large  and 
fcie  flavoured  as  our  best  hot-house  grapes.  **  Tbe  physicians  at  Geneva  send  some  of  their 
patients  here  dining  the  vintage,  to  take  what  is  called  a  regular  course  of  grapes ;  that  is, 
to  sobsist  Ibr  three  weeks  entirely  on  this  fruit,  vrithout  taking  any  other  food  or  drink.  In 
a£nr  days  a  grape  diet  becomes  agreeable,  and  weak  persons,  and  also  the  insane,  have 
^Bood  neat  relief  from  subsisting  on  it  for  three  or  four  weeks.  (BakewelCs  Travels, 
5.306.) 

339.  Offruk  trees,  the. apple,  pear,  cherry,  plum,  and  walnut,  surround  the  small  field 
or  fields  of  every  peasant.  The  widnut  tree  also  lines  the  public  roads  in  many  places, 
aad  its  dropping  fruit  is  of^  the  only  food  of  the  mendicant  traveller. 

34a  The  management  tf  woods  and  foresU  forma  a  part  of  Swiss  culture.  The 
^'Bliage  is  pastor^  vrith  sheep  and  swine  as  in  Italy ;  the  copse  wood  and  lop  are  used 
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for  fuel,  as  in  all  eofuntriea ;  and  when  a  mode  of  oooT^yance  and  a  maiket  can  be  found 
the  timber  b  sold,  but  in  many  places  neidier  u  tbe  case.  A  singular  construction  waa 
erected  for  the  purpose  of  bringing  down  to  the  Lake  of  Lucerne  the  fine  pine  treca 
which  grow  upon  Mount  Filatus,  by  the  engineer  Rupp.  Hie  wood  was  purchased  bj 
a  company  for  SOOO^,  and  90002.  were  expended  in  constructing  the  slide.  The  length 
of  the  slide  is  about  44,000  English  feet,  or  about  eight  miles  and  two  furlongs ;  and 
the  difference  of  lerel  of  its  two  extremities  is  about  S600  feet.  It  u  a  wooden  trou^ 
about  five  feet  broad  and  four  deep,  the  bottom  of  which  consists  of  throe  trees,  the  middle 
one  being  a  littie  hollowed ;  and  small  rills  of  water  are  conducted  into  it,  for  the  pur- 
pose of  diminishing  the  friction.  Hie  declivity,  at  its  commencement,  is  about  22|^. 
The  large  pines,  with  their  branches  and  bouf^  cut  off,  are  placed  in  the  slide,  and 
descending  by  their  own  gravity,  they  acquire  such  an  impetus  by  their  descent  through 
the  first  part  of  the  slide,  that  they  perform  their  journey  of  eight  miles  and  a  quarter  in 
the  short  space  of  six  minutes ;  and,  under  favoiu^able  circumstances,  that  is,  in  wet 
weather,  in  three  minutes.  Only  one  tree  descends  at  a  time,  but,  by  means  of  signala 
placed  along  the  slide,  another  tree  is  launched  as  soon  as  its  predecessor  has  plunged 
into  the  lake.  Sometimes  the  moving  trees  spring  or  bolt  out  of  the  trough,  and  when 
this  happens,  they  have  been  known  to  cut  through  trees  in  the  neighbourhood,  as  if  it 
had  been  done  by  an  axe.  When  the  trees  reach  the  lake,  they  are  formed  into  rafb,  and 
floated  down  the  Reuss  into  the  Rhine. 

541.  Timber  it  alto  floated  down  mountain  torrentt  from  a  great  height.  Ilie  trees  are 
cut  down  during  summer  and  laid  in  the  then  dry  bed  of  the  stream :  with  the  first  heavy 
rains  in  autumn  they  are  set  in  motion,  and  go  thundering  down  among  the  rocks  to  the 
valleys,  where  what  arrives  sound  is  laid  aside  for  construction,  and  the  rest  is  used  as  fueL 

542.  The  chamoit  goatt  abound  in  some  of  the  4J| 
forests,  and  are  hunt«l  for  their  fat  and  flesh,  and 
for  their  skins,  which  are  valuable  as  glove  and 
breeches  leather.  They  herd  in  flocks,  led  by  a 
female ;  live  on  lichens,  and  on  the  young  shoots 
and  bark  of  pines ;  are  remarkably  fond  of  salt ;  and 
require  great  caution  in  hunting.  {Simond*t  Smt- 
xerland,  voL  i.  p.  245.)  The  common  goat  is  fre- 
quentiy  domesticated  for  the  sake  of  its  milk,  and 
may  be  seen  near  cottages,  curiously  harnessed 
(Jig.  42.)  to  prevent  its  breaking  through,  or 
jumping  over,  fences. 

S4S.   TAe  care  of  patturet  and  moving  ground*  ^^'^^, 
forms  an  important  part  of  the  agricultural  economy  *^^ 

of  Switzerland.  In  places  inaccessible  to  cattle,  the  peasant  sometimes  makes  hay  vrith 
cramps  on  his  feet.  Grass,  not  three  inches  high,  is  cut  in  some  places  three  times  a 
year ;  and,  in  the  valleys,  the  fields  are  seen  shaven  as  close  as  a  bowling-green,  and  all 
inequalities  cropped  as  vrith  a  pair  of  scissors.  In  Switzerland,  as  in  Norway,  a.nd  for 
the  same  reasons,  the  arts  of  mowing  and  hay-making  seem  to  be  carried  to  the 
highest  degree  of  perfection.  Harvesting  com  is  not  less  perfect ;  and  the  art  of  pro- 
curing fodder  for  catUe,  from  the  trees,  shrubs,  and  wild  plants,  and  applying  this  fodder 
with  economy,  is  pushed  as  far  as  it  ivill  go.  In  some  parts,  very  minute  attention  is 
paid  to  forming  and  collecting  manure,  especially  that  liquid  manure,  which,  in  the 
German  cantons,  is  known  under  the  name  of  Jauche  or  mitt-watter,  and  in  the  Canton 
de  Vaud,  of  mnffr.  {For,  Quart.  Rev.  and  Cont.  Mit.,  Jan.  1828.) 

S41  Cant,moait,  and  tkeep  constitute  the  wealth  of  the  Swiit  farmcn,  and  their  principal  means  of  sup. 
port ;  or,  to  dlacriminate  more  accurately,  the  goats,  in  a  great  measure,  support  the  poorer  class  j  and  the 
cows  sappW  the  cheese  from  which  the  richer  derive  their  little  wealth.    The  extent  of  a  pasture  U  csU- 


mated  by  the  number  of  cows  it  mainUins :  six  or  eight  goats  are  deemed  equal  to  a  cow,  as  are  four  caWea, 
Jjur  sheep^  or  four  hogs ;  but  a  horse  is  reckoned  eoual  to  fire  or  six  cows,  because  he  rooU  up  the  gnus. 
Tprousbout  the  high  Alps,  ther  are  of  ocrinion  that  sheep  are  destructive  to  the  pastures,  in  proportion  to 
their  devatlasi,  because  the  heibage,  which  they  eat  down  to  the  roots,  cannot,  in  such  a  cold  cUmate, 
!I?^J**.^H®"**'*  ^^  luxuriance.  The  mounUin  pastures  are  rented  at  so  much  per  cow's  feed,  from 
tne  I5tb  of  Btay  to  the  18th  of  October ;  and  the  cows  are  hired  from  the  peasants  for  the  same  period :  at 
tbe  end  of  it,  both  are  restored  to  their  owners.  In  other  parts,  the  proprietors  of  tbe  pastures  hire  the 
oow^  or  the  proprietors  of  the  cows  rent  the  land.  The  proceeds  of  a  cow  are  estimated  at  SI.  or  SL  10s., 
viz.  S5s.  in  summer ;  and.  during  the  time  they  are  kept  in  the  valleys  or  in  the  house,  at  9i.  Tbe  Grin, 
delwakl  Alps  feed  three  thousand  cows,  and  as  many  sheep  and  goats.  The  cattie  are  attended  on  the 
mountains  by  herdsmen  ;  when  the  weather  U  tempestuous  they  are  up  all  night  calling  to  them,  other.  . 
wise  they  would  take  fright  and  run  into  danger.  Chalets  are  built  for  the  use  of  tbe  herdsmen :  these 
are  lQg.houses  of  the  rudest  construction,  without  a  chimney,  having  a  pit  or  trench  dug  for  the  flre,  the 
aarth  thrown  up  forming  a  mound  around  it,  by  way  of  a  seat    To  those  chalets,  the  persms  whoee 


,  -  _nt  it  is  to  milk  the  cows,  and  to  make  cheese  and  butter,  ascend  in  the  summer  tima  When 
^^J^  **"*  ***  ™"'^  ****  <^®^*»  ■  portable  seat,  with  a  single  leg,  is  strapped  to  their  backs ;  at  the  hour  of 
milking,  the  cows  are  attracted  home  fttrni  the  most  distant  pastures  by  a  handfrtl  of  salt,  which  the  shep. 
herd  takes  from  a  leathern  pouch  hanging  over  his  shoulder.  During  the  milking,  the  Ranx  det  Fackes 
Is  frequentiy  sung.  {For.  Quart.  Rev.  and  Coni.  Misc.) 

345.  TV  Swiss  cents  yield  more  milk  than  those  of  Lombardy,  where  they  are  in  great  demand  ;  hut 
attar  the  third  generation  their  milk  falls  off    In  some  parts  of  Switzeriand  theyytcid,  on  an  average. 
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tvdre  Bi^M*  qtutts  a  day ;  and  with  iorty  cowi,  a  cheese  of  forty-flTe  pounds  can  be  made  daflr.  la 
the  Tidnity  of  Altdoif  ther  make,  in  the  course  of  a  hundred  days,  flrom  the  SOth  of  June,  two  «eesis 
dill  J,  of  twcntr-flve  pounda  each,  from  the  milk  of  eighteen  cows.  On  the  high  pastures  of  Scarla.  a  cow 
during  th«  best  season,  cnp^i^  near  sixty  pounds  of  skim-milk  cheese,  and  fortjr  pounds  of  butter. 
Rarkooing  twenty  pounds  of  milk,  observes  our  author,  equiralent  to  one  of  butter,  the  produce  in  milk 
win  be  eight  htuidred  pounds  for  ninety  days,  or  leas  than  nine  pounds  a  day.  This  small  supply  he 
Bfcribes  to  tike  great  deration  of  the  pastures,  and  the  bad  keep  of  the  cows  in  the  winter.  {F^r.  itiart. 
Ret.  emd  OmL  Miae.) 

SK.  Great  variety  qf  cheeae  i$  made  in  Sudtxerland.  The  most  celebrated  are  the  Schabxieger  and 
Gniy^Te ;  the  former  made  by  the  mountaineers  of  the  canton  of  Glarua,  and  the  latter  in  the  valley  of 
Gruy^e.  The  cheese  of  Switzertand  must  have  been  for  a  long  period  a  great  article  of  commerce :  for. 
Myc^mios,  of  Loc«me,  in  the  beginning  of  the  sixteenth  century,  in  a  commcntarv  on  a  poem  of  his  friend 
Glarianus,  expatiates  oo  the  large  quantities  of  butter  and  cheese  which  his  fellow.citizcns  aent  into 
BuTgandy,  Suabia,  and  Italy :  he  adds,  that  twenty  cows  would  bring  in,  aiinually,  a  net  sum  of  10()  crowns. 
In  13d%  a  Uw  was  passed  in  the  Upper  Engadine  to  guard  against  fraud  in  the  manufacture  of  cheese 
meant  for  sale.  Formerly,  the  depots  of  rich  cheese  were  principailv  near  Lake  Como ;  it  was  sup^x^ed 
that  the  exhalations,  at  once  warm  and  mobt,  ripened  the  cnee«c,  without  drying  it  too  much ;  at  present, 
boverer.  Oieae  depots  are  not  near  so  numerous.  In  the  Upix;r  Engadine,  cheese  loses,  by  drying,  a 
tvefl^ietb  part  ol  its  weight  in  the  first  ten  weeks ;  and  skim-milk  cheese  the  half  of  its  wcigtit  in  two  years. 
Of  the  quantity  of  cheeses  exported  firom  Switserland  we  hare  no  information  that  can  be  relied  upon  ;  but 
it  is  comafMted  that  thirty-thousand  hundred-weight  of  Gruyftre  cheese 

akne,'  fit  fin-  exportation,  is  annually  made :  and  that,  fhim  the  middle  .       ■.  j 

of  Jidy  to  October,  three  hundred  horses,  weekly,  are  employed  in  trans- 
pgctiagSwasdiceae  over  Mount  Orias.  {For.  Rew.  and  ConL  Misc.) 

Xi.  Tke  SAabMiegtr  dieeae  la  made  by  the  mountaineers  of  the  Can- 
tan  of  Glarus  akme ;  and,  in  its  greatest  perfection,  in  the  valley  of 
Kkxn.  It  ia  readilv  distinguished  by  its  marMed  appearance  and 
aroc^tic  Jlaroor,  both  produced  hf  the  bruised  leaves  of  the  mdikit. 
The  dairy  ts  built  near  a  stream  of  water;  the  vessds  coot^ning  the 
sulk  are  placed  on  cravel  or  stone  in  the  dairy,  and  the  water  con- 
tacted into  it  in  such  a  maaner  as  to  reach  thek  brim.  The  milk  is 
exposed  to  this  temperature  about  six  degrees  of  Reaumur  (forty-six 
de^ees  a(  Fahrenheit),  for  ove  or  six  days,  and  in  that  time  the  cream 
is  ccmpleC^  formed.  After  this  it  is  drained  off,  the  casoous  particles  are 
separated,  by  the  addition  of  some  sour  milk,  and  not  by  rennet    The 


curI  thus  obtained  is  pressed  strongly  in  bags,  on  which  stones  are  laid ;  .^^^ 
vheo  solBdeotly  ^«Med  and  dried,  it  is  poimd  to  powder  in  autumn,     -^^^^ 
salted,  and  ndxed  with  either  the  pressed  flowers  or  the  bruised  seeds  of 


the  melilot  trefoil  (Jlielil^tus  ofBcinklis).  {fig.  43.)  The  practice  of  mixing 
the  flowen  or  the  seeds  of  plants  with  cheese  was  common  among  the 
Rt^uua,  who  and  those  of  the  thyme  for  that  purpose.  The  entire  sepa. 
rat-sQ  of  the  cream  or  unctuousportlon  of  the  milk  is  indispensable  In  the 
nuQQfftcture  of  Scbab^egCT.  Tne  unprepared  curd  never  sells  for  more 
thaa  three  halft>ence  a  pound ;  whereas,  prepared  as  Schabiieger,  it  sells 
fa€  Bxpenoe  or  seven-pence.  {For.  Rev.  and  OnU.  W$c) 

348.  Tke  Grtu^  t^eete  of  SwUxerUmd  is  ao  named  after  a  valley,  where  the  best  of 
that  kind  is  made.  Its  merit  depends  chiefly  on  the  herbage  of  the  mountain  pastures, 
and  partly  on  the  custom  of  mixing  the  flowers  or  bruised  seeds  of  Afelilotus  officinalis 
with  the  curd,  before  it  is  pressed.  The  mountain  pastures  are  rented  at  so  much  per 
cow's  feed  from  the  15th  of  May  to  the  18th  of  October ;  and  the  cows  are  hired  from 
the  peasants,  at  so  much,  for  the  same  period.  On  the  precise  day  both  land  and  cows 
return  to  their  owners.  It  is  estimated  that  15,000  cows  are  so  graxed,  and  30,000  cwt. 
of  dieese  made  fit  for  exportation,  besides  what  is  reserved  for  home  use. 

349.  Ewe-mBk  chee*e  qf  SmUaeriand.  One  measure  of  ewe's  milk  is  added  to  three  measures  of  oow's 
ts3k  i  fattle  rennet  is  used,  and  no  a<^d.  The  best  Swiss  cheese  of  this  kind  is  made  by  the  Bergamesa 
■hwrmsitcw,  oo  Mount  Splugen.  {For.  Rew.  and  Cont,  Misc.) 

350.  Tke  establishment  at  Hofwyly  near  Berne,  may  be  considered  as  in  great  part 
belonging  to  agriculture,  and  deserves  to  be  noticed  in  this  outline.  It  was  projected  by, 
and  is  conducted  at  die  sole  expense  of,  M.  Fellenberg,  a  proprietor  and  agriculturist. 
His  object  was  to  apply  a  sounder  system  of  education  for  the  great  body  of  the  people, 
in  order  to  stop  the  progress  of  misery  and  crime.  Upwards  of  twelve  years  ago  he 
undertook  to  ^fstematise  domestic  education,  and  to  show,  on  a  large  scale,  how  the 
children  of  the  poor  mi^it  be  best  taught,  and  their  labour  at  the  same  time  most  pro- 
fitably qiplied ;  in  short,  bow  the  first  twenty  years  of  a  poor  man's  life  might  be  so 
employed  as  to  provide  both  for  his  support  and  his  education.  Tlie  peasants  in  his 
neigfabooifaood  were  at  first  rather  shy  of  trusting  their  children  for  a  new  experiment ; 
and  being  thus  obliged  to  take  his  pupils  where  be  could  find  them,  many  of  the  earliest 
woe  the  sons  of  vagrants,  and  literally  picked  up  on  the  highways :  diis  is  the  case  with 
one  or  two  of  the  most  distjngirished  pupils. 

351.  Their  treatmetU  is  n^y  that  of  children  under  the  paternal  roof.  They  go  out 
every  nunnxng  to  their  work  soon  after  sunrise,  having  first  breakfasted,  and  received  a 
kasoo  of  about  an  hour:  they  return  at  noon.  Dinner  takes  them  half  an  hour, 
a  leeoa  of  one  boor  follows ;  tlien  to  work  again  till  six  in  the  evening.  On  Stmday 
the  different  lessons  take  six  hours  instead  of  two ;  and  they  have  butcher's  meat  on  that 
^  only.  They  are  divided  into  three  classes,  according  to  age  and  strength  ;  an  entry 
is  made  in  a  book  every  nig|it  of  the  number  of  hours  each  class  has  worked,  specifying 
Ae  sort  of  labour  done,  in  order  that  it  may  be  charged  to  the  proper  account,  each  par- 
iKiilar  crop  having  an  acooimt  opened  for  it,  as  well  as  every  new  building,  the  live  stock, 
^marhiiws,  the  icboob  tfwmselTeg,  &c  &c.    In  winter,  and  whenever  there  is  not  out- 
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oMoors  work,  the  boys  plait  straw  for  dbBon,  make  baskets,  saw  logs  with  the  cross-saw 
and  split  them,  thrash  and  winnow  com,  grind  colours,  knit  stockings,  or  assist  the  wheel- 
wright and  other  artificers,  of  whom  there  are  many  employed  in  the  establishment.  For 
all  which  different  sorts  of  labour  an  adequate  salary  is  credited  to  each  boy*s  class. 

3SS.  T%e  boyn  never  iee  a  neumpaper,  and  tearceU/  a  book:  they  are  taught,  vivS  voce,  a  few  matten  of 
fact,  and  rules  of  practical  appUcatioD :  the  rest  of  their  education  confift*  cniefly  in  inculcating  hiri>ita  of 
induBtry,  frugality,  Teracity,  docility,  and  mutual  kindnen,  by  mean*  of  good  example,  rather  tiian  pre. 
oept* ;  and,  alMve  all,  by  the  absence  of  bad  examDl&  It  has  been  said  of  the  Bell  and  Lancaster  schools, 
that  the  good  they  do  is  mostly  negative :  they  take  children  out  of  the  streets,  employ  them  in  a  harm, 
less  sort  ot  mental  ^x>rt  two  or  three  hours  In  the  day,  exercise  their  understanding  goatly  and  pieasantly, 
and  accustom  them  to  order  and  rule,  without  compulsion.  Now,  what  these  schools  undertake  to  do 
for  a  few  hours  of  each  week,  during  one  or  two  years  of  a  boy's  life,  the  School  tf  hminutry  at  Hofwyl 
does  incessantly,  during  the  whole  course  of  bis  youth ;  providing,  at  the  same  time,  for  his  wholo 
physical  maintenance,  at  a  rate  which  must  be  deemed  excessively  cheap  fbr  any  but  the  very  lowest  of 
the  people 

S5S.  ThejfracticabUiti/  of  this  scheme  for  inculcating  individual  prudence  and  practical 
morality,  not  only  in  the  agricultural,  but  in  all  the  operative,  classes  of  society,  M. 
Simond  considers  as  demonstrated ;  and  it  only  remains  to  ascertain  the  extent  of  ita 
application.  Two  only  of  the  pupils  have  lefl  Hofn7l,  for  a  place,  before  the  end  of 
their  time ;  and  one,  with  M.  de  Fellenberg's  leave,  is  become  chief  manager  of  the 
imtriftngo  estates  of  Comte  Abafiy,  in  Hungary,  and  has,  it  is  said,  doubled  its  proceeds 
by  the  improved  method  of  husbandry  he  has  introduced.  This  young  man,  whose  name 
is  Madorly,  was  originally  a  beggar  boy,  and  not  particularly  distinguished  at  school. 
Another  directs  a  school  established  near  Zurich,  and  acquits  himself  to  the  entire 
satisfaction  of  his  employers.  M.  Fellenberg  has  besides  a  number  of  pupils  of  the 
fairer  classes,  some  of  whom  belong  to  the  first  families  of  Germany,  Russia,  and  Swit- 
serland.  Tliey  live  enfamiUe  with  their  master,  and  are  instructed  by  the  different  tutom 
in  the  theory  and  practice  of  agriculture,  and  in  the  arts  and  sciences  on  which  it  is 
founded.  (See  StmowCs  Account  of  SwUxerland,  vol.  i. ;  Ed.  Rev.  1819,  No.  64.  ;  Det 
Institutes  de  Hofwyl  de  par  Cte*  L.  de  V,  Paris,  1821.) 

SuBSBCT.  2.    Of  the  Jgriculture  of  the  Duchy  of  Savoy. 

S54.  Of  the  agriculture  of  Savoy,  which  naturally  belongs  to  Switzerland,  a  general 
view,  with  some  interesting  details,  is  given  by  Bakewell.  {Travels  in  the  Tarantaise,  &c., 
1820-22.)  Landed  property  there  is  divided  into  three  qualities,  and  rated  for  a  land- 
tax  accordingly,  lliere  is  an  oflSce  for  roistering  estates,  to  which  a  per  centage  is  paid 
on  each  transfer  or  additional  registering.  There  is  also  an  office  for  registering  all 
mortgages,  with  the  particulars ;  both  are  found  of  great  benefit  to  the  landed  interest 
and  the  public,  by  the  certainty  which  they  give  to  titles,  and  the  safety  both  to  borrowers 
and  lenders  on  land. 

355.  Land  in  Savov  is  divided  into  very  small  farms,  and  is  occupied  by  the  proprieton 
or  paysans,  who  live  m  an  exceedingly  finigal  manner,  and  cultivate  the  ground  with  the 
assistance  of  their  wives  and  children ;  for  in  Savoy,  as  in  many  other  parts  of  Europe, 
the  women  do  nearly  as  much  field  labour  as  the  men. 

S56.  T%e  lamb  belon^ftg  to  the  monasteries  were  sold  durins  the  French  revolution,  when  Savoy  was 
annexed  to  Fhince.  Tlie  gradual  abolition  of  the  monasteries  had  been  begun  by  the  old  government  of 
Sardinia  before  the  revolunon,  for  the  monks  were  prohibited  ftom  receiving  any  new  brethren  into  tbtir 


establishments,  in  order  that  the  estates  might  devolve  to  the  crown,  on  the  extinction  of  the  diAsent 

'   '  irnities.    This  measure,  though  wise  in  the  abstract,  was  not  unattended  with  tooonvenience,  and 

laps  we  may  add,  injustice.    The  poor,  who  had  been  accustomed  to  fly  to  the  monasteries  for  rdieT 


perha] 
mcasi 


ji  cases  of  distress,  were  left  without  any  support,  except  the  casual  charity  of  their  neighbours,  who  had 
little  to  spare  ttcm  their  own  absolute  neoesMtics.  The  situation  of  the  poor  is  rhercfbre  much  worse  in 
Savoy,  than  before  the  abolition  of  the  monasteries.  The  poor  in  England  sullied  in  the  same  manner, 
on  the  abolition  of  the  monasteries  In  the  reigns  of  Henry  VIII.  and  Elisabeth,  before  the  poor's  rates 
were  enacted.  The  charity  of  the  monks  of  Savoy  lost  mucn  of  its  useftilness  by  the  indiscriminate  manner 
in  which  it  was  generally  bestowed :  certain  days  and  hours  were  appointed  at  each  monastery,  for  the 
distribution  of  providons,  and  the  Indolent  were  thereby  enabled  to  support  themselves  during  the  whole 
week,  by  walking  to  the  dififerent  monasteries  on  the  days  of  donation.  This  was  oflfering  a  premium  to 
idleness,  and  was  the  means  of  increasing  the  number  of  mendicante,  which  will,  in  every  country,  tM 
prcnortlonate  to  the  ftcility  of  obtaining  food  without  labour. 

So?,  ne  peotantrff  in  Savon  are  very  poor,  but  they  cannot  be  catted  mUerable,  In  the  neigbbouihood 
of  towns,  their  situation  is  worse  than  at  a  distance ;  and  not  far  from  Chambery  may  be  seen  a  few 
flunilies  that  might  almost  vie  in  squalid  misery,  rags,  and  filth,  with  the  poor  of  Ireland  ;  but  the  general 
appearance  of  the  peasantry  is  reqiectable.  Having  loamt  the  price  of  labour  in  various  parts  ofSavoy, 
Bakewell  proposed  the  following  ouestion :  Is  it  possible  for  a  labourer,  with  a  family,  to  procure  a 
sufficient  quantity  of  wholesome  food  for  thdr  consumption  ?  One  of  the  answers  was,  *'  Cda  ett  trhs-fadie 
(It  is  very  easy}",  the  other  was,  **  The  bdwurer  lives  very  fhigally  {jtris-sobrementj.**  **  In  general 
he  eats  v«y  coarse,  but  wholesome,  bread,  and,  except  in  the  mountains,  he  eats  very  little  meat,  and 
rarely  drinks  wine,  but  he  has  a  great  resource  in  potatoes.** 

SS&  One  day^M  labour  of  a  forming  man  will  purchase  about  twelve  pounds  avoirdupois  of  wheat,  or  flrom 
four  to  five  pounds  of  beef,  veal,  or  mutton ;  but  these  are  dainties  which  he  rarely  taftes ;  potatoes,  ire. 
bread,  chestnuts,  and  milk,  form  the  principal  part  of  the  food  of  the  poor.  The  day-labourer  in  Savoy  warn 
to  deduct,  from  the  amount  of  his  labour,  about  seventy  days  in  the  year,  including  saint-dayi  and  Sundaj^ 
oo  which  he  receives  no  wages.  {BakevoelVs  Travds^  voL  I.  314.) 

S59.  There  are  four  modes  of  occupying  land  for  cuUioation  m  &woy :  by  the  pro^ 
prietors ;  by  &rmers ;  by  grangers ;  and  by  tacheurs. 

aeO.  Land  very  near  to  tovant  is  generally  cultivated  by  the  proprieton,  who  either  keep  cattle,  or  take 
them  in  to  graae  at  so  much  per  head. 
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961.  B^Mnmk^  imid^  is  imdentood,  lettlDgitataflsad  rnt^tobepaidaeoOKdlnt  wlbf  ▼■hwoT  Iht 
pntooe,  takeo  at  an  aTcrage  often  jeaxt. 

3rS.  S9grmt^en,m  renting  land  d  moHUJimU,  b  nndentood,  that  the  pranrietor  taket  half  of  aH  tb* 
liain  and  nmit,  half  the  produce  or  Inaeaie  of  the  com,  half  the  en*,  and,  in  ahort,  half  of  ertry  thing 
which  it  prodnctiTe.  _ 

SSS.  J^  taekemn^  ia  another  mode  of  cnltiTating  land,  in  the  immediate  Ticinity  of  towna.  The  pro. 
prition,  to  a-void  keeping  too  man/  wnranti  in  their  own  hotuet,  place  a  fiuber  of  a  fkmtly  in  the  home 
opoQ  the  &Tni.  Tliis  man  if  calted  te  taekemr.  He  take*  care  of  the  oowa,  for  half  their  produce :  he 
Bbiufhs  the  ground,  receiTing  for  every  pair  of  oxen  employed,  or  for  three  horw*,  from  lercnty  to  eighty 
Innaper  annum :  be  has  half  the  vine :  the  ihare  he  receives  of  the  wheat  and  grain  is  in  the  proportion 
oftvo  parts  for  every  nine  taken  by  ttie  proprietor.  The  latter  pays  all  the  taxes,  and  keeps  the  accounts. 
Thetscfaeur  may  be  chan^  eveir  year,  when  he  Is  employed  in  repairing  flnces,&c  he  is  paid  by  the 
^j;  thb  is  always  undertaken  when  hecnten  the  farm. 

364.  The  leases  granted  to  thejarmers  and  grangers  are  on  terms  of  three,  siz,  or 
nine  yean  ;  but  when  the  leases  are  for  six  or  nine  years,  a  reserration  is  always  made, 
that  at  the  expiiatioD  of  every  three  years  the  proprietor  may  revoke  the  lease,  by  giving 
three  months*  nodoe,  if  he  be  not  satisfied  with  the  tenant.  The  proprietor  always 
supplies  the  farmer  or  granger  widi  a  sum  of  money  without  interest,  called  chaptal 
(capital),  to  aid  him  in  buying  oxen  :  for  a  farm  of  two  oxen  it  is  generally  about  twenty 
kwus ;  Hot  a  fiurm  of  four  oxen,  forty  louis ;  and  so  on.  The  proprietor,  for  this  sum, 
hss  an  exclusive  right  to  seize  the  cattle  of  the  farmer,  should  he  sell  them  clandestinely. 
965.  The  mode  of  pasturage  in  Chamouny  will  apply,  with  little  variation,  to  all  the 
A^ane  cammunes*^in  Savoy.  Tlie  rich  peasants  in  the  Alps  possess  meadows,  and 
eva  habitatians,  at  difierent  heights.  In  winter  they  live  in  the  bottom  of  the  ^ley, 
bat  tibey  quit  it  in  qning,  and  aacend  gradually,  as  the  heat  pushes  out  vegetation.  In 
aotomn  they  descend  by  the  same  gradation.  Those  who  are  less  rich  have  a  resource 
ID  the  common  pastures,  to  which  tiliey  send  a  number  of  cows,  proportionate  to  their 
Ksoorces,  and  their  means  of  keeping  them  during  the  winter,  llie  poor,  who  have  no 
nifaduas  to  supply  fodder  for  die  winter,  cannot  avail  themselves  of  this  advantage. 
Eight  days  aAer  the  cows  have  been  driven  up  into  the  common  pasture,  all  the  owners 
sasemble,  and  the  quantity  of  milk  from  each  cow  ia  weighed.  The  same  operation  is 
icpested  one  day  in  the  middle  of  the  summer,  and  at  the  end  of  the  season,  the  quantity 
of  dieese  and  butter  is  divided,  aooording  to  die  quantity  of  milk  each  cow  yielded  on 
the  days  of  triaL  (iteiteipea.) 

SS.  Thert  art  dkaleU,  or  jmbUe  dairlet,  near  the  mountain  pastures  in  Savoy,  as  well  ai  In  Switserland ; 
penoBs  reside  in  these  chalets  during  the  summer  months,  to  make  cheese  and  butter.  In  many 
Atiutiaos  it  is  the  labour  of  a  day  to  ascend  to  these  chalets,  and  return  to  the  valleys  Immediately  below 
them.  There  are  also  pobUc  dairies  in  some  of  the  villages,  where  the  poorer  peasants  may  brinK  all  the 
BaDc  they  can  spare,  from  the  daily  consumption  of  their  families.  The  milk  is  measured,  and  an  account 
kept  of  it  i  and  at  the  end  of  the  season  the  due  portion  of  cheese  is  allotted  to  each,  after  a  small  daduc 
benlbr  the  expmse  of  making  (Jd.) 


home  every  evening,  and  are  sJmost  always  accompanied  by  a  goat,  a  cow,  a  pie,  or  ao  ass,  and  followed 
W  a  yomg  girl  spinning  with  a  discafC  As  they  wind  down  the  lower  slopes  of  tne  mountains,  they  form 
me  most  pieturesiiQe  groups  for  the  pencil  of  the  painter  j  and,  seen  at  a  distance,  carry  back  the  imagination 
ID  the  ages  of  paatflvtf  simpUdty,  sung  by  Theocritus  and  VirgiL  (/</.) 

S68.  The  vineyards  in  Savoy  are  cultivated  for  half  the  produce  of  the  wine.  The 
CBltivator  pays  the  whole  expense,  except  the  taxes,  which  are  paid  by  the  proprietor. 

369.  Walnut  trees^  of  immense  size  snd  great  beauty,  enrich  the  scenery  of  Savoy,  and 
supply  snflicient  oil  for  the  constmiption  of  the  inhabitants,  and  for  the  adjoining  canton 
of  Genefa.  Hie  walnut  has  been  called  the  olive  of  the  country.  The  trees  belong 
priodpaUy  to  the  larger  proprietors.  Tliey  are  planted  by  nature,  being  scattered  over 
the  Adds,  and  in  the  woods  and  hedge-rows,  intermixed  with  chestnuts  and  forest  trees 
of  various  kinds.  {BahewdL) 

370.  The  walnut  harvest  at  Chateau  Duing  commences  in  September.  "  They  are 
beaten  off  the  trees  with  long  poles ;  the  green  husks  are  taken^off  as  soon  as  they  begin 
to  decay ;  the  walnuts  are  then  laid  in  a  chamber  to  dry,  where  they  remain  till  November, 
vfaen  the  process  of  making  the  oil  commences.  The  first  operation  is  to  crack  the  nuts, 
od  take  out  the  kemeL  For  this  purpose  several  of  the  neighbouring  peasants,  with  their 
wives  and  elder  children,  assembled 'at  the  chateau  of  an  evening,  after  their  work  was 
dfne.  The  party  generslly  consisted  of  about  thirty  persons,  who  were  placed  around 
a  kmg  table  in  the  kitchen.  One  man  sat  at  each  end  of  the  table,  with  a  small  mallet  to 
cradt  tile  nuts  by  hitting  them  on  the  point :  as  fast  as  they  are  cracked,  they  are 
^fis^riboted  to  the  other  persons  around  the  table,  whp  take  the  kernels  out  of  the  shell, 
wd  remove  the  inner  part ;  but  they  are  not  peeled.  The  peasants  of  Savoy  are  naturally 
fivdy  and  loqaacioaa ;  and  they  enliven  their  labour  vrith  facetious  stories,  jokes,  and 
adsy  mirth.  About  ten  o'clock  the  table  is  cleared  to  make  room  for  the  goutS,  or  sup- 
per, cwHiiting  cf  dried  fruity  vegetables,  and  wine ;  and  the  remainder  of  the  evening 
II  spot  in  singing  and  dancing,  which  is  sometimes  continued  till  midnight.  In  a 
^VMrsble  season,  the  number  of  walnuts  from  the  Duing  estate  is  so  great,  that  the  party 
MBGoible  in  das  numner  every  evening  for  a  fortnight,  b^ore  all  the  walnuts  are  cracked  ; 
«d  die  poor  peofde  look  forward  to  these  meetings,  from  year  to  year,  as  a  kind  of 
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fesUVal.     They  do  not  receive  any  pay ;  the  gpfuU  and  the  amusement  of  the  eTening  are 
their  only  reward.**  {BaktwdL) 

371.  The  ufttlnut  kernels  are  laid  on  cloths  to  dry,  and  in  about  a  fortnight  are  carried  to  the  cnuhino. 
mill,  where  they  are  ground  into  a  naste :  this  is  put  into  cloths,  and  undergoes  the  operation  of  pressing 
to  extract  the  oil  The  best  oil,  which  is  used  for  salads  and  cooking,  is  pressed-coM ;  but  an  inferior 
oil  for  lamps  is  extracted  by  heating  the  paste.  Thirty  people  in  one  evening  will  crack  as  many  walnuta 
as  will  produce  sixty  pounds  of  paste;  this  yields  about  fifteen  wine-ouarts  of  oil.  The  walnut-shells  are 
not  lost  among  so  frugal  a  people  as  the  SaToyards,  but  are  burned  for  the  ashes,  which  are  used  for  washinc. 
Two  pounds  of  these  ashes  are  equal  in  strength  to  three  of  wood-ashes ;  but  the  alkali  is  so  caustic,  that 
it  ftvquentlT  injures  the  linen.  The  paste,  after  it  is  pressed,  is  dried  in  cakes,  called  paim  amerj  this  ia 
eaten  by  children  and  poor  people,  and  it  is  sold  in  the  shops  in  Savoy  and  Geneva. 

S72.  The  best  walnut  oU,  pressed  cold,  has  but  very  little  of  the  kemelly  taste ;  but  it  may  be  easily 
distinguished  ftom  the  best  olive  oil,  which  it  resembles  in  colour.  If  the  peel  were  taken  olt  the 
walnuts,  the  oil  would  probably  be  qiute  ft'ee  ftom  any  peculiar  flavour;  but  this  operation  would  be 
too  tedious.  {lb.) 

S7S.  Tobacco,  which  is  much  used  in  Savoy,  was  cultivated  with  success  in  the 
neighbouriiood  of  Ramilly ;  but  on  the  restoration  of  the  old  despotism,  its  culture  was 
prohibited,  and  the  implements  of  manufacture  seized. 

374.  The  culture  of  artificial  grasses  is  spreading  in  Savoy,  but  is  not  yet  very  generaL 
In  the  neighbouihooa  of  Aix,  Ramilly,  and  Annecy,  wheat  is  succeeded  by  rye.  The 
rye-harvest  being  over  in  June,  they  immediately  sow  the  land  with  buck-wheat  (sanrasin), 
which  is  cut  in  September ;  the  following  year  the  land  is  sown  with  spring  com. 

S75.  The  gmss-lands  are  always  mown  twice,  and  the  latter  mowing  is  sufficiently 
early  to  allow  a  good  pasturage  in  the  autumn.  Water-meadows  are  occasionally  found 
near  towns.  The  water  is  generally  let  down  from  mountain  streams ;  but  sometimes  it 
is  raised  from  rivers  by  a  sort  of  bucket-wheel  (Jig.  44. ),  which  is  called  the  Noria  of  the 


Alps.     Tliis  wheel  is  raised  or  lowered  by  means  of  a  loaded  lever  (a),  which  turns  on  a 
fulcrum  (6),  formed  by  a  piece  of  wood  with  its  end  inserted  in  the  river's  bank. 

376.  Agricultural  improvement  in  Savoy  must  be  in  a  very  low  state,  if  the  answers 
Bakewell  received  respecting  the  average  quantity  of  the  produce  are  correct  One  oif 
the  answers  stated  the  average  increase  of  wheat  to  be  from  three  to  five  on  the  quantity- 
sown,  and  near  the  towns  from  five  to  seven.  Another  agriculturist  stated  the  average 
increase  on  the  best  lands  to  be  nine,  and,  in  the  neighbourhood  of  Annecy,  thirteen,  fold. 
One  part  of  Savoy  is,  perhaps,  the  finest  corn-land  in  Europe ;  and  the  very  heavy  crops 
Bakewell  saw  in  the  neighbourhood  of  Aix  and  Annecy,  made  him  doubt  the  accuracy  of 
the  above  statements :  but,  on  referring  to  Arthur  Young's  account  of  the  agriculture  of 
France  before  the  revolution,  it  appears  that  four  and  a  half  was  regarded  as  the  average 
increase  in  that  country,  which  is  very  similar  in  climate  to  Savoy.  ( TraveiSy  i.  338. ) 

377.  The  salt-works  of  MoutierSt  in  the  valley  of  the  Isere,  in  the  Tarantaise,  are  parti- 
cularly deserving  attention,  being  perhaps  the  b^t  conducted  of  any  in  Europe,  with  respect 
to  economy.  Nearly  three  million  pounds  of  salt  are  extracted  annually  from  a  source  o£ 
water  whidi  woidd  scarcely  be  noticed,  except  for  medical  purposes,  in  any  other  country. 

S7a  The  springs  thai  sttpplff  the  salt-works  at  MouUers,  rise  at  the  bottom  of  a  nearly  perpendicular  rock 
of  limestone,  situated  on  the  south  side  of  a  deep  valley  or  gorge.  The  temperature  of  the  strongest 
spring  is  ninety.nine  Fahrenheit,  it  contains  1*83  per  cent  of  saline  matter.  It  may  seem  extraordinary 
that  the  waters  at  Moutiers,  which  have  only  half  the  strength  of  sea-water,  should  repay  the  expense 
of  evaporation }  but  the  process  by  which  it  is  'efftcted  is  both  simple  and  ingenious,  and  might  be 


8««l-  AGRICULTURE  IN  FRANCE.  OJ 

intnsdueed  vUh  great  advuktaae  on  many  parts  of  ( 


e  coalgimted  to  the  purpoee,  might  be  purchated  for  one  shilling  and  sixpence  per  ton.  In^rder  to 
— r*."2£?^^?**1^^5?»T***'  *'  Moutiers,  it  was  necemry  to  concentrate  it  by  natural  evaporation  ; 
aod  to  e&ct  this  speedily,  tt  waa  required  to  spread  the  surface  of  the  fluid  over  as  Urge  Tspace  m 
posriite,  the  raiio  of  evapontioa  being,  ctFi^rit  panbia.  in  proportion  to  the  extent  of  the  surface  expoMd 
to  the  actm  of  the  atmoapbeiCL  The  first  attempt  at  Moutiers  was  mode  in  1550.  by  arran»rinjr  prramids 
«r  rye  «nwm  op^  gaUeriea,  and  letting  the  water  trickle  through  the  straw  gradually  and  rneatedly 
This  was  ahndooed.  and  faggott  of  thorns  were  substituted :  these  faggoU  are  suspend^  on  frahuis.  the 
wAter  M  raned  to  their  height,  and  spread  by  channels  so  as  to  trickle  through  them  :  it  passes  throuah 
three  sqmte  seto  or  frames  of  thorns,  and  has  then  become  so  concentrated  as  to  contain  newly  28  per 
ont  of  salt :  it  is  then  boiled  in  nans  in  the  usual  manner.  ^^'       ^^ 

^^.  Eaaperwtiag  em  verticaT conU,  erected  in  a  house  open  on  all  sides.  Is  a  third  method,  which 
soopeeds  rren  better  than  the  node  by  thoma.  The  water,  by  rneatedly  pacing  over  the  cords,  b  found 
mforty-fiTe  dap  to  deposit  all  iU  salt  oo  them,  and  the  saline  cylinder  is  then  broken  off  The  cords  are 
rtaeved  once  m  twenty  or  thirty  years,  aod  the  faj<gots  once  in  seven  years.  Minute  deUils  of  these 
— -^  taut  very  ingenious  processes  wiU  be  found  in  the  very  scientific  Travctt  of  BakeweU  (voL  i.  230. U 


Sbct.  III.  Of  ^  present  State  of  AgncuUure  m  France, 
580.  Tkefint  agricyUund  survey  cf  France  was  made  in  1787,  8,  and  9.  by  the 
cdefacited  Aitinir  Young.  Since  that  period  no  similar  account  has  been  published  either 
in  France  or  England :  but  sereral  French  writers  have  given  the  statistics  and  culture  of 
diflcreot  districts,  as  the  Baron  de  la  Pejrouse,  Sinetti,  Cordier,  &c. ;  and  others  have 
given  general  views  of  the  whole  kingdom,  as  La  StatisHque  GMrale  de  la  France,  by 
Ptenchet ;  De  Vlndustrie  Fran^oise,  by  Chaptal ;  and  /.«  Forces  Productes  et  Commer- 
daiet  de  la  Francct  &c,  by  Dupin.  From  these  works,  some  recent  tours  of  Englishmen, 
and  oar  own  observations  in  1815,  1819,  and  1828,  we  have  drawn  the  following  outline 
of  the  ptogress  of  French  agriculture  since  the  middle  of  the  sixteenth  century,  and 
more  espeoally  since  the  time  of  L.ouis  XIV. ;  including  the  general  circumstances  of 
France  aa  to  agricnilture,  its  common  culture,  its  culture  of  vines  and  maize,  and  its 
coitare  of  <^ves  and  oranges. 

Scaacn.  \^     Cf  ike  Progress  of  Frendi  jigrieultnre,  from  the  Sixteenth  Century  to  the 

present  Time. 

381.  That  France  is  the  mostfavourahle  country  in  Europe  for  agricuUurey  is  tlie  opinion 
both  of  its  own  and  foreign  writers  on  the  subject.  For,  though  the  country  "  suffered 
deeply  fiom  the  wan  in  which  she  was  engaged,  first  by  a  hateful  conspiracy  of  kings,  and 
next,  by  the  mad  ambition  of  Bonaparte,  the  purifying  effects  of  the  revolution  have 
indemnified  her  ten  fold  for  all  the  losses  she  has  sustained.  She  has  come  out  of  the 
oomeat  with  a  debt  comparatively  light,  with  laws  greatly  amended,  many  old  abuses 
destroyed,  and  with  a  population  more  industrious,  moral,  enlightened,  and  liappy,  tlian 
she  ever  had  before.  The  fortunate  change  which  peace  has  made  in  her  situation,  has 
filled  her  with  a  healthy  activity,  which  is  carrying  her  forward  with  rapid  strides ;  she  has 
the  most  popular,  and  therefore  the  most  rational,  liberal,  and  beneficial,  system  of  govern- 
meot  of  any  state  in  Europe,  Britain  not  excepted ;  and,  altogether,  ^e  is  perhaps  in  a 
eoodition  of  more  sound  pro^>erity  than  any  other  state  in  the  old  world."  (^Scotsman, 
voL  xii.  No.  861.) 

382.  The  agriculture  of  France  at  present,  as  Mr.  Jacob  has  observed  {RepoH,  4|t., 
18^),  occupies  one  of  the  lowest  ranks  in  that  of  the  Northern  States  of  Europe; 
but  the  fertility  of  the  soil,  the  suitableness  of  the  subsoil  and  of  the  surface  for  aration, 
aod,  above  all,  the  excellence  of  the  climate,  are  such  as  are  not  united  to  an  equal  extent 
in  any  other  European  State.  When  we  consider  these  circumstances  in  connection 
with  the  extFBordiiiary  exertions  now  making  for  the  education  of  the  laborious  classes, 
and  the  no  leas  extraordinary  progress  that  baa  been  made  within  these  few  years  in 
B>Hiafictores  {For,  Rev.y  Jan.  1829,  art.  I.),  it  is  easy  to  see  that  in  a  few  years  the 
teniiarial  lidies  of  France  vrill  be  augmented  to  an  extraordinary  extent 

383.  OftJ^  agriculture  if  France,  previous  to  the  middle  of  the  sixteenth  century,  scarcely 
By  tinog  is  known.  Chopin,  who  it  appears  resided  in  the  neighbourhood  of  Paris, 
wnste  a  tzcatiae  on  the  Prioileges  of  LabourerSf  in  1574,  which,  M.  Gr^goire  remarks 
(tfitf.  of  Agr.  prefixed  to  edit,  of  Olivier  de  Serres,  pub.  in  1804),  is  calculated  rather 
tor  the  advantage  of  the  proprietor  than  of  the  farmer.  A  Code  Rural,  published  some 
tinae  after,  is  characterised  by  the  same  writer  as  a  Manual  of  Tyranny. 

384.  French  agricuiture  began  to  flourish  in  the  beginning  of  the  seventeenth  century, 
under  Henry  IV.,  and  ite  precepts  at  that  time  were  published  by  Olivier  de  Serres,  and 
Ckarles  Ti«*M*nn^-  In  1621,  great  quantities  of  com  were  exported  to  England,  in  con- 
nqoenoe  of  a  wise  ordinance  of  Sully,  passed  some  years  before,  permitting  a  free 
coimneroe  in  com.  In  1641,  the  draining  of  fens  and  bogs  was  encouraged;  and,  in 
1756,  the  knd-tax  taken  off  newly  broken  up  lands  for  the  space  of  twenty  years. 
Maaaria,  during  tiie  minority  of  Ixxiis  XIV.,  prohibited  the  exportation  of  com,  and 
riKcked  the  usugicas  of  its  coltore.     This  drcumstance,  and  the  wars  of  that  king,  greatly 
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dnominged  agriculture,  and  produced  several  dearths.  Fleuiy,  under  Louis  XV.,  was 
not  fayourable  to  agriculture ;  but,  in  1754,  an  act  was  passed  for  a  free  com  trade,  wtncb 
effected  its  revival*  Tlie  economists  of  this  time,  however  mistaken  in  their  views, 
inspired  a  taste  for  the  art ;  and  agricultural  societies  were  first  established  in  FWmce 
under  the  patronage  and  at  the  expense  of  government.  In  1761y  there  were  »iwrt*M»w 
such  societies  in  France,  and  nineteen  cooperating  societies.  Those  of  Paris,  Ljoosy 
Amiens,  and  Bourdeaux,  have  distinguished  themselves  by  their  published  Memairt,  At 
Tours  a  georgical  society  was  established  and  directed  by  the  Marquis  of  Tourbili,  a 
patriot  and  agricultural  writer.  Du  Hamel  and  Buffbn  gave  eclat  to  the  study  of  ninl 
economy,  and  many  other  writers  might  be  mentioned  as  having  contributed  to  its  ixn- 
provement.  M.  de  Trudaine  introduced  the  Merino  breed  of  sheep  in  1776,  and  Comte 
Lasteyrie  has  studied  that  breed  in  Spain,  and  written  a  valuable  work  on  the  subject  $ 
as  has  the  Baron  de  Mortemait  on  the  English  breeds,  some  of  which  he  has  introduced* 
S85.  The  agriculture  of  France  in  1819,  as  compared  vdth  what  it  wot  in  1789!y 
presents,  Chaptal  observes,  astonishing  improvements.  Crops  of  every  kind  cover 
the  soil;  numerous  and  robust  aninuls  are  employed  in  labouring  it,  and  they 
also  enrich  it  by  their  manure.  Hie  country  population  are  lodged  in  commodious 
habitations,  decently  dothed,  and  abundantly  nourished  with  wholesome  food.  The 
misery  which  existed  in  France  in  former  times,  when  properties  of  immense  ezteat 
suppcnted  little  more  than  a  single  family,  is  banished,  and  its  place  supplied  by  ease  aod 
liberty.  We  are  not  to  suppose,  however,  the  same  author  observes,  that  the  agriculture 
of  France  has  arrived  at  perfection ;  much  still  remains  to  be  done :  new  plans  of  im- 
provement should  be  more  generally  introduced ;  and  a  greater  quantity  of  live  stock  is 
wanted  for  every  province  of  France,  except  two  or  three  which  abound  in  natural  meadows. 
Few  domains  have  more  than  half  (lie  requisite  number  of  labouring  cattle ;  the  neoeasaiy 
result  of  which  is  a  deficiency  of  labour,  of  manure,  and  of  crop.  Tlie  only  mode  o£ 
remedying  these  evils  is  to  multiply  the  artificial  pastures,  and  increase  the  cultivation  «xf 
plants  of  fcrage.  Abundance  of  forage  is  indeed  the  foundation  of  every  good  system  of 
agriculture,  as  a  proper  succession  of  crops  is  the  foundation  of  abundance  of  forage. 
The  rich  inhabitants  of  France  have  already  adopted  these  principles ;  but  they  have  not 
yet  found  their  way  among  the  lowest  class  of  cultivators.  According  to  M.  Dupin, 
four  fifths  of  the  peasantry  of  France  are  proprietors  of  land,  which  they  cultivate  them- 
selves ;  and  though  they  are  at  present  very  ignorant,  yet  knowledge  of  every  kind  is 
rapidly  advancing.  The  wages  of  labourers  in  France,  cxmipared  with  the  price  of  oom, 
are  calculated  to  be  higher  than  the  wages  paid  to  labourers  in  England. 

SuBsiCT.  2.     Of  the  general  Circumttances  of  France,  in  respect  to  Agriculture' 

386.  The  surface  of  France  has  been  divided  by  geographers  into  what  are  called 
basins,  or  great  plains,  through  which  flow  the  principal  rivers,  and  which  basins  are 
separated  by  original  or  seconikry  ridges  of  mountains.  The  chief  basins  are  those  of  the 
Loire  (Jig.  45.  a),  of  the  Seine  ^6),  of  the  Garonne  (r),  and  of  the  Rhone  and  Saone  (d). 
(Journal  de  Physique,  torn,  xxx.) 

387.  The  soil  of  France  has  been  divided  by  Arthur  Young  into  the  mountainous  district 
of  Languedoc  and  Provence  (e)  ;  the  loamy  district  of  Limosin  (/)  ;  the  chalky  districts  of 
Champagne  and  Poitiers  (g) ;  the  gravelly  district  of  Bourbonnds  (A) ;  the  stony  district 
of  Lorraine  and  Franche  Comt£  (i) ;  the  rich  loam  of  Picardy  and  Guienne  (k) ;  and 
the  heathy  surface  on  gravel,  or  gravelly  sand,  of  Bretagne  and  Gasooigne  (/).  (.4g*^- 
France,  chap,  ii.) 

388.  The  c&male  tf  France  has  been  ingeniously  divided  by  the  same  author  into  that 
of  com  and  common  British  agriculture,  including  Picardy,  Normandy,  French  Flandera, 
Artois,  Hainault,  &c.  (Jig,  45.  /,  b,  k)  ;  that  of  vines,  mulberries,  and  common  culture 
(y>  a»  h,  g,  i)  ;  that  of  vines,  mulberries,  maize,  and  common  culture  (c,/,  d,  t) ;  that  of 
ouves,  vines,  mulberries,  maize,  oranges,  and  common  culture  (o, «).  It  is  singular  that 
these  sones  (mm^nn,  and  o  o)  do  not  run  parallel  to  the  degrees  of  latitude,  but  obliquely 
to  them  to  such  an  extent  that  the  climate  for  the  vines  leaves  off  at  46^  on  the  west  coast 
(y  m),  but  extends  to  49 J^  on  the  east  (r  m).  The  cause  is  to  be  found  chiefly  in  the  soil 
and  sur£M»  producing  a  more  favourable  climate  in  one  place  than  in  another ;  but  partly 
also  in  the  wants  of  cultivators.  The  vine  is  cultivated  in  Germany  in  situations  where 
it  would  not  be  cultivated  in  Fhmce,  because  wine  is  of  more  value  in  the  former  country 
than  in  the  latter.  The  northern  boundary  of  the  vine  culture  has  even  extended  in 
France  since  the  revolution,  from  the  natund  wish  of  small  proprietors  to  supply  them- 
selves with  wine  of  their  own  growth.  In  Germany  the  vine  is  cultivated  as  isr  north  as 
latitude  52^,  on  the  warm  sid»  of  dry  rocky  hills. 

389.  The  centnil  climate,  which  admits  vines  without  being  hot  enough  for  maize 
(y»  o»  A,  g,  0*  Young  considers  as  the  finest  in  the  world,  and  the  most  eligible  part  Ot 
Kance  or  of  Europe  as  to  soil.  *'  Here,**  he  says,  **  you  are  exempt  from  the  extreme 
humidity  which  gives  verdure  to  Normandy  and  England ;  and  yet  equally  free  from  the 
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bannng  hots  irfudi  turn  verdure  itself  into  a  russet  brown  :  no  ardent  r^ys  that  oppress 
vidi  their  fenrour  in  summer,  nor  pinching  tedious  firosts  that  chill  with  their  severity  in 
winter,  but  a  light,  pure,  elastic  air,  admirable  for  every  constitution  except  consumptive 
ones."  This  climate,  however,  has  its  drawbacks ;  and  is  so  subject  to  violent  storms  of 
tun  sod  hail,  that  '*  no  year  ever  passes  without  whole  parishes  suffering  to  a  degree  of 
vfaidi  we  in  Britain  have  no  cimception.**  It  has  been  calculated,  that  in  some  provinces 
die  damage  from  hail  amounts,  on  an  average  of  years,  to  one  tenth  of  the  whole  produce. 
Spring  frosts  are  sometimes  so  severe  as  to  kill*  the  broom  :  few  years  pass  that  they  do  not 
bbcken  the  firvt  leaves  of  the  walnut  trees ;  the  fig  trees  are  protected  with  straw. 

39a  Of  the  vine  and  fAaize  climate  (c,y,  d,  t)  some  account  is  given  by  M.  Picot,  Baron 
de  la  Peyrouse,  an  extensive  and  spirited  cultivator.  He  kept  an  accurate  account  of  the 
crops  and  seasons  in  his  district  for  twenty  years  from  1 800  ;  and  the  result  is,  twelve  years 
of  fair  average  crops,  four  years  most  abundant,  and  four  years  attended  with  total  loss. 

391.  In  ike  olive  climate  (o,  e)  insects  are  incredibly 
Bimeroas  and  troublesome,  and  the  locust  is  injurious  to 
com  crops ;  but  both  the  olive  and  maize  districts  have 
this  advantage,  that  two  crops  a  year,  or  at  least  three 
in  two  years,  may  be  obtained.  Tlie  orange  is  cultivated 
m  so  small  a  proportion  of  the  olive  climate  as  scarcely 
to  deserve  notice.  The  caper  (^pparis  spin6sa)  (f^,  46. ) 
and  die  fig  are  also  articles  of  field  culture  in  this  climate. 

392:  The  c&mate  cf  Picardy  and  Normandy  is  the 
^earttt  to  thai  of  England,  and  is  rather  superior. 
TV  great  agricultural  advantage  which  France  possesses 
ovtr  Britain,  in  r^ard  to  dinuUe,  is,  that,  by  means  of 
the  vine  and  dive,  as  valuable  produce  may  be  raised  on 
racky  wartes  as  on  rich  soils ;  and  that  in  all  soils  what- 
ever, root  weeds  may  be  easily  and  effectually  destroyed 
vithont  a  naked  fallow.  (  Yonng's  France,  ch.  iii. ) 

S9S.  The  lands  of  France  are  not  generally  enclosed  and  suhdrindcd  by  hedges  or  other 
Cenccs.  Some  fences  are  to  be  seen  near  towns,  and  in  the  northern  parts  of  tlie  kingdom 
Bote  especially :  but,  in  general,  the  whole  country  is  open  ;  the  boundaries  of  estates 
hcing  marked  by  slight  ditches  or  ridges,  with  occasional  stones  or  heaps  of  earth,  rows  of 
trees,  or  «K<T*?fyny^  trees.  Depredations  from  passengers  on  the  highways  are  prevented 
by^ardet  duxn^Arts^  which  are  established  diroughout  all  France.  Farms  are  sometimes 
GOBipact  and  distinct,  but  generally  scattered,  and  often  alternating  in  the  common  field 
Banner  of  England,  or  run-rig  of  Scotland.  The  farm-houses  of  large  farms  arc  gene- 
>iDy  placed  00  the  landa ;  those  of  smaller  ones  in  villages,  often  at  some  distance. 
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894.  The  value  of  landed  property  is  in  general  lower  than  in  En^and,  being  at  present 
(1829)  sold  at  from  twenty-two  to  twenty-six  years*  purchase. 

S95.  Thejarming  ofla^uU  in  France,  according  to  Professor  Tlioain,  naturally  divides 
itself  into  tliree  kinds :  1.  The  grand  culture,  in  which  from  two  to  twelve  plou^  are 
employed,  and  com  chiefly  cultivated ;  2.  Hie  middle  culture,  including  the  metayers, 
who  also  grow  com,  but  more  frequently  rear  live  stock,  maintsin  a  dairy,  or  produce 
silk,  wine,  cider,  or  oil,  according  to  the  climate  in  which  they  may  be  situated ;  and  3. 
The  minor  culture,  or  that  which  is  done  by  manual  labour,  and  into  which  live  stock  or 
corns  do  not  enter.  The  middle  culture  is  by  far  the  most  common.  There  are  very 
few  &rm8  of  six  or  eight  ploughs  in  France,  and  equally  few  farmers  who  do  not  Isbour 
in  person  at  all  times  of  the  year.  It  is  admowledged  by  Professor  Thouin>  that  escfa 
of  these  divisions  is  susceptible  of  very  great  improvement. 

SoBsxcT.  8.     Of  the  common  Fcerming  qf  France, 

396.  The  comfarmxng  in  Fratice  is  carried  on  in  the  best  manner  in  French  Flanders, 
Picardy,  and  Brie.  The  first  may  be  considered  as  equally  well  cultivated  with  Suffolk ; 
and  the  last  produces  three  crops  in  two  years,  or  five  in  three  years.  The  crops  of  these 
districts  are  wheat,  beans,  turnips,  maise,  and  buckwheat.  The  most  frequent  rotations 
are,  two  com  crops  and  a  fallow,  or  an  alternation  of  com  and  green  or  pulse  crops, 
without  a  naked  fidlow.  In  the  heath  district,  broom  enters  into  the  rotation  for  fuel, 
and  is  cut  the  fourth  year ;  buckwheat  is  also  extensively  sown,  and  rye  and  oats.  After 
lands  have  home  crops,  it  is  usual  to  let  them  rest  a  year  or  two,  during  which  they 
produce  nothing  but  grass  and  weeds,  and  they  are  afterwards  broken  up  with  a  naked 
fallow.  Potatoes  enter  more  or  less  into  the  field  culture  of  the  greater  part  of  France, 
and  especially  of  the  northern  districts ;  but  in  Provence,  and  some  parts  of  Languedoc, 
they  are  still  little  known.  Irrigation,  both  of  arable  and  grass  lands,  is  adopted  wbere- 
ever  it  is  practicable.  It  is  common  in  the  Vosges,  and  remarkably  well  conducted 
in  the  lands  round  Avignon,  formerly  for  many  miles  the  property  of  the  church. 

397.  J^e  meadows  ^  France  contain  nearly  the  same  herbage,  plants,  and  grasses  ss 
those  of  England ;  but  though  clovers  and  luoeme  are  cultivated  in  many  places,  yet  rye- 
grass and  other  grasses,  either  for  hay  crops  or  temporary  or  permanent  pasture,'  are  not 
generally  resort«i  to.  {Chaptal  de  V Industrie  Franqaise,  vol.  i.  p.  157.) 

398.  To  sheep  the  French  have  paid  considerable  attenHon  from  the  time  of  Colbert ; 
and  there  are  now  considerable  flocks  of  sbort-wooUed  and  Spanish  breeds  in  some 
places,  besides  several  national  flocks.  That  of  Rambouillet  (established  in  1786  by 
Louis  XVI.)  is  managed  by  M.  Tessier,  a  well  known  writer  on  agriculture,  and  when 
visited  by  Birkbeck,  in  1814,  was  in  excellent  order.  Sheep  are  housed,  and  kept  in 
folds  and  little  yards  or  enclosures,  much  more  than  in  England.  Great  part  of  the 
sheep  of  France  are  black.  (Birkbeck.)  Some  curious  attempts  have  lately  been  made  to 
inoculate  them  for  the  claveau  and  the  scab,  but  a  definite  result  has  not  yet  been  ascer- 
tained, at  least  as  to  the  latter  disease.  Birkbeck  considers  the  practice  of  housing  as  the 
cause  why  the  foot-rot  is  so  common  a  disease  among  sheep  in  France.  Where  flocks 
remain  out  all  night,  the  shepherd  sleeps  in  a  small  thatched  hut  or  portable  watchhouse, 
placed  on  wheels.  He  guides  the  flock  by  walking  before  them,  and  his  dog  guards  them 
from  the  wolves,  which  still  abound  even  in  Picardy.  During  summer,  in  the  hottest 
districts,  they  are  fed  in  the  night,  and  housed  in  the  heat  of  Uie  day.  H^  is  the 
general  winter  food;  and,  in  some  parts  of  the  Picardy  climate,  turnips.  In  1811, 
Bonaparte  monopolised  the  breeding  of  Merinos,  and  fhnn  that  time  to  the  passing 
of  an  act  for  the  exportation  of  wool  and  rams  in  1814  they  declined;  but  they  are 
now  greatly  on  the  increase.  Among  the  most  extensive  flocks,  are  those  of  the  cele- 
brated M.  Temaux. 

399.  The  beasts  of  labour  are  chiefly  the  ox  on  small  fimns,  and  the  horse  on  the  larger. 
Both  are  kept  unaer  cover  the  greater  part  of  the  year.  The  breeds  of  oxen  are  very 
various ;  tliey  are  generally  cream-coloured.  The  best  oxen  are  in  Auvei^e,  Poitiers, 
and  Languedoc.  Normandy  furnishes  the  best  breed  of  working  horses ;  as  Limosin 
does  of  those  for  the  saddle.  In  the  south  of  France  the  ass  and  mule  are  of  fi^uent  use 
in  husbandry.  There,  as  in  many  parts  of  Italy,  the  poor  people  collect  the  stolones  of 
^gr6Btis,  and  creeping  roots  of  couch,  and  sell  them  in  little  bundles  to  the  carrion  and 
others  who  keep  road  horses.  A  royal  stud  of  Arabians  has  been  kept  up  at  Aurillac  in 
lomoiin,  for  a  century ;  and  another  has  been  lately  formed  near  Nismes.  Studs  of 
English  horses  and  mixed  breeds  of  high  blood,  have  been  established  by  government 
in  several  departments. 

400.  The  best  dairies  are  in  Normandy ;  but  in  this  department  France  does  not  excd. 
In  the  southern  districts,  olive,  almond,  and  poppy  oil  supply  the  place  of  butter;  and 
goats*  milk  is  that  used  in  cookery. 

401.  The  goats  of  TMbet,  have  been  imported  by  M.  Temaux,  who  has  been  succesa- 
iiil  in  multiplying  them  and  in  manufacturing  their  liair. 


Book  I. 


AGRICULTURE  IN  FRANC£. 


69 


403.  Pomliry  is  mn  important  article  of  French  husbandry,  and  well  ufidentood  as  fiu* 
as  breeding  and  feeding.  Birkbeck  thinks  the  ooosompdon  of  poultrj  in  towns  may  be 
equal  to  that  of  mutton.  Tlie  smallest  cottage  owns  a  few  hens,  ^f^ 
which  often  roost  under  cover,  in  a  neat  little  structure  (Jig,  47. ), 
elevated  so  as  to  be  secure  from  dogs,  wolves,  and  foxes. 

403.  The  breed  cf  strine  is  in  general  bad ;  but  excellent  hams  are 
tent  from  Bretagne,  from  hogs  reared  on  acorns,  and  &tted  off 
with  maize.     Pigeoa4iouses  are  not  uncommon. 

4M.  Tie  mana^meta  ofJUh-ponds  is  well  understood  in  France, 
oving  to  fish  in  all  catholic  countries  being  an  article  of  necewity. 
In  titt  internal  district  there  are  many  large  artiBcial  ponds,  as  well 
as  natural  lakes,  where  the  eel,  carp,  pike,  and  a  few  other  species,  are 
reared,  separated,  and  fed,  as  In  the  Berkshire  ponds  in  England. 

405.  Tlu  impiemenls  and  operations  of  the  common  farms  of 
France  are  in  general  rude.  The  ploughs  of  Normandy  resemble 
tbe  large  wheel-ploughs  of  Kent,  lliose  farther  south  are  generally 
without  wheels  ;  often  without  coulters ;  and  an  iron  mould-board 
is  rare.  In  many  parts  of  the  south  the  ploughs  have  no  mould- 
board,  and  turn  the  earth  in  tbe  numner  of  the  simplest  form  of 
Roman  plough.  (110.)  Harrows  are  in  general  wholly  of  wood ;  and, 
instead  of  a  roller,  a  plank  is  for  the  most  part  used.  Large  farmers,  as  in  Normandy, 
ploo^  with  four  or  six  oxen  :  snudl  £armers  with  two,  or  even  one ;  or,  when  stiff 

soils  are  to  be  worked  out 

/of  season,  they  join  to- 
gether,  and  form  a  team  of 
fbur  or  six  cattle.  Their 
carts  are  narrow  and  long, 
with  low  wheels,  seldom 
shod  in  the  remote  parts 
of  the  country.  TTie  ^«'m- 
barde  of  the  Seine  and 
Oise   (fg.  48.)   is  a  light 

md  uaeftil  machine.     Coni  is  reaped  with  sickles,  hooks,  and  the  Brabant  and  cradle 

scythes.     (Jig.  49.)      Threshing,  in 

Normandy,  is  perfiormed  with  the  flail 

in  houses,    as    in  England;   in  the 

other  dimates,  in  tbe  open  air  with 

lails,  or  by  tbe  tread  of  horses.   There 

are  few  pennanent  threshing-floors; 

a  piece  of  ground  being  smoothed  in 

ti»  most  oonraiient  part  of  the  field  ' 

is  fiMmd  sufficiently  hard.     Farmers, 

ss  we  hare  already  obsenred,  perform 

most  of  their  operations  without  extra 

labourers ;  and  their  wives  and  daugh- 

los  reap,  duesh,  and  perform  almost  every  part  of  the  farm  and  garden  work  indifferently. 

Such  £wmflns  **  prefer  living  in  villages ;  society  and  the  evening  dance  being  nearly  as 

indispensable  to  them  as  their  daily  food.     If  the  farm  be  distant,  the  farmer  and  his 

sorants  of  all  descriptions  set  off  e^rly  in  the  morning  in  a  light  waggon,  carrying  with 

flicm  their  provisions  for  the  day."  (Nei/L)     Hence  it  is,  that  a  traveller  in  France  may 

pas  through  ten  or  twenty  miles  of  corn-fields,  without  seeing  a  single  fium-house. 

406.  Large  farm;h  which  are  extremely  rare,  have  generally  farmeries  on  the  lands ; 
sod  there  the  labotu-  is  in  great  part  performed  by  labourers,  who,  as  well  as  the  tradesmen 
employed,  are  frequently  paid  in  kind.  (BMcbeck.) 

407.  ^B  the  planU  ctdtwated  by  the  British  farmer  are  also  gprown  in  France ;  the 
tnrmp  not  generally,  and  in  the  warm  districts  scarcely  at  all,  as  it  does  not  bulb;  but 
it  it  questionable,  whether,  if  it  did  bulb,  it  would  be  so  valuable  in  these  districts  as  the 
lucerne,  or  ciover,  which  grow  all  the  winter ;  or  the  potato,  from  which  flour  is  now 
made  extensively  ;  or  the  field  beet,  which  may  be  used  either  as  food  for  cattle,  or  for. 
yidding  sugar.  Of  plants  not  ubually  cultivated  on  British  farms  may  be  mentioned, 
the  dnocory  for  green  food,  fuller's  thistle  for  its  heads,  fiirze  and  broom  for  green 
food,  madder,  tobacco,  poppies  for  oil,  rice  in  Dauphine  (but  now  dropped  as  pre- 
jodidal  to  health),  saffron  about  Angouleme,  Xiohyrus  sativus,  the  pois  Breton  or 
lentil  of  %)ain,  liithyrus  setifoHus,  Flcia  ^athyroldes  and  satlva,  Ocer  ariednum,  f  rvum 
Xias,  Ifdilotus  nblrica,  Coronilla  varia,  ITedysarum  coronkrium,  &c.  They  have  a  hardy 
red  wheat,  called  Pepeatitre  (spelt),  which  grows  in  the  worst  soil  and  climates,  and  is 

in  Alsace  and  Suabia.      They  grow  the  millet,  the  dura  or  douro  of  £gyi>t 
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(ir61cua  S&r^m  L.)>  in  the  nuuso  district  The  flower-stalks  and  wpiket  of  ihb  plant 
•re  sold  at  Marseilles  and  Leghorn,  for  making  chamber-besoms  and  dotfaes-bnutMs. 
The  hop  and  the  common  fruit  trees  are  cultivated ;  and  the  chestnut  Is  used  as  food  in 
some  places.  An  oil  used  as  food,  and  also  much  esteemed  by  painters,  is  made  from 
the  walnut.  The  other  fruits  of  field^«ulture,  as  the  almond,  fig,  vine,  caper,  oUve, 
and  orange,^  belong  to  the  fiuming  of  the  southern  districts, 

408.  Theforesi  culture  of  France  is  scientifically  conducted,  both  in  the  extensiTe 
national  forests,  and  on  private  estates.  '  Hie  chief  objects  are  fud,  charcoal,  and  baik  ; 
and  next,  timber  for  construction  :  but  in  some  districts  other  products  are  collected,  as 
acorns,  mast,  nuts,  resin,  &c  The  French  and  Germans  have  written  more  on  this 
department  of  rural  economy  than  the  English,  and  understand  it  better. 

40d.  ^  remarhable  feature  in  the  agriculture  of  France,  and  of  most  warm  countries, 
is  the  use  of  leaves  d  trees  as  food  for  cattle.  Not  only  are  mulberry,  olive,  poplar, 
vine,  and  other  leaves  gathered  in  autumn,  when  they  begin  to  change  colour,  and  aoquire 
a  sweetness  of  taste ;  but  spray  is  cut  green  in  July,  dried  in  the  sun  or  in  the  shade  €>f 
trees  in  woods,  faggoted,  and  stacked  for  ivinter  use.  During  that  season  they  are  given 
to  sheep  and  cattle  like  hay  ;  and  sometimes,  boiled  with  grains  or  bran,  to  cows.  The 
astringency  of  some  sorts  of  leaves,  as  the  oak,  is  esteemed  medidnal,  especially  for 
sheep.  Such  are  the  outlines  of  that  description  of  agriculture  which  is  practised  more  or 
less  throughout  Frvace,  but  chiefly  in  the  northern  and  middle  districts. 

SuBSxcT.  4.     0/  Farming  in  the  warmer  CUmates  of  France. 

410.  The  culture  pecuUar  to  the  vinet  maixe,  oHvet  ond  orange  cUmatet,  we  shall  extract 
from  the  very  interesting  work  of  Baron  de  la  Peyrouse.  The  estate  of  this  gentleman 
is  situated  in  the  maixe  district  at  Pepils,  near  Toulouse.  Its  extent  is  800  acres ;  and 
be  has,  since  the  year  1788,  been  engaged,  and  not  without  success,  in  introducing  a 
better  system  of  agriculture. 

411,  The  farm-houses  and  offices  m  the  warm  districts  are  generally  built  of  brick  ; 
fhmiework  fiUed  up  with  a  mixture  of  straw  and  clay ;  or,  en  pUS;  and  they  are  covered 
with  gutter-tiles.  Hie  vineyards  are  enclosed  by  hawthorn  hedges  or  mud  walls ;  the 
boun&ries  of  arable  farms  are  fonned  by  wide  ditches ;  and  those  of  grass  lands  by  fixed 
stones  or  vrild  quince  trees.  Implements  are  wretched,  operations  not  well  perfonned, 
and  labourers,  and  even  overseers,  paid  in  kind,  and 
allowed  to  sow  flax,  beans,  haricots,  &&,  for  them-^ 
selves.  The  old  plough  (fg.  50.)  resembles  that  used 
by  the  Arabs,  which  the  French  antiquarian,  Gouguet,  1. 
{Origine  des  Lois)  thinks,  in  all  probability,  the  same 
as  that  used  by  the  ancient  Egyptians.     They  have  also  a  light  one-handled  plough 

..  for  stirring  fallows,  called  the  araire, 

ifg*  51.)  A  plough  with  coulters 
was  first  employed  at  Pepils  ;  and 
a  Scotch  plough,  witli  a  cast-iron 
mould-board,  was  lately  sent  there, 
and  excited  the  wonder  of  the  whole 
district.  In  nothing  is  FVance  more 
deficient  than  in  suitable  agricultural 
implements. 

412.  Fallow,  wheaty  omf  fiuitv  eon- 
stitute  the  common  rotation  of  crops* 

413.  The  Hoe  stock  consists  chiefly  of  oxen  and  mules; 
the  latter  are  sold  to  the  Spaniards.  Some  flocks  of  sheep 
are  kept ;  but  it  is  calcukted  that  the  rot  destroys  them 
once  in  three  years.  Beans  are  the  grain  of  the  poor,  and 
are  mixed  with  wheat  for  bread.  The  chick  pea  (Ctoer 
arietinum)  (fg,  52.)  is  a  fiivourite  dish  vrith  the  Proven9als, 
and  much  cultivated.  Spelt  is  sown  on  newly  broken  up 
lands.  Potatoes  were  unknown  till  introduc^l  at  Pepils 
from  the  Pyrenees,  where  they  had  been  cultivated  for  fifty 
years.  In  the  neighbourhood  they  are  beginning  to  be 
cultivated.  Turnips  and  rutabaga  were  tried  ofWn  at 
Pepils,  but  did  not  succeed  once  in  ten  years.  Maise 
is  reckoned  a  clearing  crop,  and  its  grain  is  the  principal 
food  of  the  people. 

414.  The  vine  is  cultivated  in  France  in  fields,  and  on 
terraced  hills,  as  in  Italy,  but  taaxuiged  in  a  different 
manner  from  what  it  is  in  that  country.  Here  it  is  kept  low, 
and  treated  more  as  a  plantation  of  raspberries  or  currants 
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b  in  Fjighnd.     It  is  eitlier  planted  in  laige  pkHi,  in  rows  tfarae  or  four  feet  apart,  and 


tbe  plnili  two  or  time  feet  distent  in  tha  row ;  or  it  is  planted  in  doubla  or  angle 

rows  alternating  with  ridges  of  arable  land.     In  aooie  caeea,  alflo»  two  daae  rows  and  a 

ipKe  of  ax  or  seven  feet  alternate^  to  admit  a  airt  of  horae-faoeing  culture  in  the  wide 

inlervaL     Most  genemll  j,   plantatzons  are  made  by  dibbling  in  cuttings  of  two  feet  in 

leogth,  presnng  the  earth  finnly  to  their  lower  end ;  an  eswntial  part  of  the  operation, 

BodiDed  even  \jj  Xenophon.       In  pruning,  a  stem  or  stool  of  a  foot  or  more  is  left  above 

pound,  and  the  young  afaoota  are  every  year  cut  down  within  two  buds  of  this  stool. 

These  suidia  get  very  bulky  after  sixty  or  a  hundred  yean,  and  then  it  is  customary, 

in  some  pboes,  to  lay  down  branc^ies  from  them,  and  form  new  stools,  leaving  the  old  for 

a  tine,  wbich,  however,  soon  oeaae  to  produce  any  but  weak  shoots.    The  winter  pruning 

of  the  vine  generally  takes  place  in  Fefaruaiy :  a  bill  is  used  resembling  that  of  Italy 

O^.  36.) ;  the  women  foggcvt  tbe  branches,  and  their  value,  as  fuel,  is  expected  to  pay 

tte  dpcose  of  dressing.      In  aummer,  the  ground  is  twice  or  thiice  hoed,  and  the  young 

dmis  are  tied  to  short  stakes  with  ^wheat  or  rye  straw,  or  whatever  else  comes  cheapest 

The  dKMMs  are  stopped,  in  some  places,  after  the  blossom  has  expanded  ;  the  tops  are 

g^vca  to  eows.     In  some  plsuces,  also,  great  part  of  the  young  wood  is  cut  off*  before 

■WHsge  for  feed  fat  oovrs,  and  to  let  the  sun  directly  to  the  fruit.    The  sorts  cultivated  are 

shnost  ss  numerous  as  the  vineyards.      Fourteen  hundred  sorts  were  collected  from  all 

pam  of  Fiance,  by  order  of  the   Comte  CSiaptal,  and  are  now  in  the  nursery  of  the 

Ijuxembomg :  but  little  or  no  good  will  result  from  the  collection,  or  from  attempting  to 

describe  them ;  for  it  has  been  ascertained  that,  after  a  considerable  time,  tbe  fruit  of  the 

viae  tskes  a  particular  <±»racter  from  the  sml  in  which  it  is  planted  ;  so  that  fourteen 

hoadred  tarts,  planted  in  one  soil  and  garden,  would  in  time,  probably  in  less  than  half  a 

centuy,  be  reduced  to  two  or  three  sorts ;  and,  on  the  contrary,  two  or  three  sorts  planted 

in  fourteen  hundred  different  Tineyards,  would  soon  become  as  many  distinct  varieties. 

TheimAm  of  Burgogne,  and  the  auvtmat  of  Orleans,  are  esteemed  varieties ;  and  these^ 

aidk  wvecsl  others  grown  for  wine-making,  have  small  berries  and  branches  like  our 

Boigoody  grape.     Small  berries  and  a  hanh  flavour  are  univenally  preferred  for  wine- 

maknig,  bodi.in  France  and  Italy.     The  oldest  vines  invariably  give  the  best  grapes,  and 

prcduoe  the  best  wines.     The  Baron  de  la  Peyrouse  planted  a  vineyard  twenty  years  ago, 

wiacii,  though  in  full  hearing,  he  says,  b  still  too  vigorous  to  enable  him  to  judge  of  the 

I  and  quality  of  the  wine,  which  it  may  one  day  afford.     «  In  the  Chs  de  Vougeoi 

\  in  which  the  moet  celebrated  Burgundy  wine  is  produced,  new  vine  plants  have 

not  been  set  for  90O  years  :  the  vines  are  renewed  by  laying  (jtrovigner)  ;  but  the  root 

is  aefor  separated  finm  the  stock.     This  cdebrated  vineyard  is  never  manured.     Tlie 

extent  is  160  French  arpenta.      It  makes,  in  a  good  year,  from  160  to  200  hogsheads,  of 

Seo  bottles  each  hogshead.      Tbe  expense  of  labour  and  cooperage,  in  such  a  year,  baa 

■rism  to  33,000  fianca  ;  and  the  wine  sells  on  the  spot  at  five  francs  a  boUle.    ITie  vine- 

yani  is  of  the  pinean  grape.      Tbe  soil,  about  three  feet  deep,  is  a  limestone  gravel  on  a 

fiMttne  rode"  (^Peyrouse^  96.) 

4IS.  TV  wflffi  maiierrp  is  very  extendvely  cultivated  In  Fnaoe  flsr  feeding  the  tilkworm.  It  It  pUccd 
is  coracn,  rovs  »kmg  ituuis*  or  round  fields  or  faniu.  Tlie  trees  are  raised  from  acedi  in  nurwrica, 
sawtiawf  naAed  with  a  large-leafed  mt,  and  sold  generally  at  five  years,  wlicn  tliey  have  ttrong  stems. 
Hkt are  planted,  staked,  and  treated  as  poUardi.  Some  strip  tlie  leaves  ft>om  the  young  thoots,  others  cut 
tfeoe  off  twice  one  year,  sum!  only  once  the  next ;  others  pollard  tbe  tree  erery  second  year. 

il&  He  eme*  qf  Abe  Mit-^tnotM  iBotabjx  snuri)  are  batched  in  rooms  heated  by  means  of  stoves  to  IS^  of 
Krairamr  (7si^  Fab  ).  One  ounce  of  eggs  requires  one  hundred.wcight  of  leaves,  and  will  produce  from 
Kvei  to  nine  pmiods  of  law  silk.  Tbe  batching  commences  about  the  end  of  April,  and,  with  the  feeding, 
is  over  ia  aboota  montb.  Second  broods  are  procured  in  some  places.  The  silk  is  wound  off  the  coccoons, 
or  iinie  K»nf.  tvv  women  and  children.  This  operation  is  reserved  for  leisure  days  throughout  the  rest  of 
(ht  team,  n  j^ vc»  out  to  women  in  towns.  The  eggs  are  small  round  objects  •  the  caterpillar  attains  s 
TTfwH'fT»3*  sitt '  tbe  chrysalis  ia  ovate ;  and  the  male  and  female  are  readily  distinguishable.  * 

iJ7  The  cttwe  *at  wbicb  Cbe  most  luxuiiaatplantations  are  between  Aix  and  Nice,  is  treated  in 
Ttaace  ia  tbe  ame  way  as  In  Italy.  (888.)    The  Aruit  is  picked  green,  or,  when  ripe,  crushed  for  oil, 

"w.'^nlrJ?  tTal^Taited  in  tbe  oUve  dktriet  as  a  standard  tree ;  and  dried  for  winter  use,  and 
esaoitacioar^  At  Azacnteuil  it  ia  cultivated  in  the  gardening  manner  for  eating  green. 

41&  T!^  ajmfmti  is  cultivated  about  Lyons,  and  in  diflbrent  paru  in  the  deputment  of  the  Rhone,  as 
asdiDdud.  In  tbe  vlneyania.  As  it  biosMnis  early,  and  the  fruit  is  liable  to  injury  horn  fogs  and  rains,  it  is 
a  wry  preearious  artioe  of  cultnxeb  and  does  not  yield  a  good  crop  above  once  in  Ave,  ovt  according  to 


"Sl*%^»^  Is  an  article  of  Add  culture  about  Touhxi.  It  has  the  habit  of  a  bramble  bush,  and  la 
piMd  in  aqSree,  ten  or  twelve  feet  plant  from  plant  every  way.    Standard  flgs,  peaches,  sod  other  fruit 

'^'riiaraSmor  the  anmge  Is  very  limited;  it  Is  conducted  in  large  waUed  enclosures  at  Hieres  and 
fanririSoaSbml  Tbe  fruit.  Uke  that  of  Geneva  and  Naples,  li  very  Inferior  to  the  St  Michael's  and 
IfaS^mnnLaaiiBiMnted  to  Britain;  but  the  lemons  are  good. 


'wT'-nriminrfT  mricTT  la  cultivated  In  diilfcrent  parti  of  Provence  and  Tangnedoc,  and  esitecially  In  the 
Q^^SS^oimSe^     It  lonns  an  article ol^portatkm. 

488.  Forsoitf  dker/ruits  are  cultivated  hy  the  small  proprieton  in  all  the  districts  of 
frmetf  and  sold  in  Ctie  adjoimng  markets ;  but  this  department  of  nual  economy  belongs 
ladier  lo  e*»A*"^T>g  than  to  agriculture. 
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Sect.  IV.     Of  the  preteni  State  of  Agriculture  in  HoUand  and  the  Netherlmds, 

4*24.  Tfie  agriculture  of  the  Low  Countries,  and  especially  of  Flanders,  has  been  celebrated 
by  the  rest  of  Europe  for  upwards  of  600  years ;  that  of  Holland  for  its  pasturage,  and 
that  of  the  Netherlands  for  tillage.  We  shall  notice  a  part  of  the  agricultural  circum- 
stances of  the  two  countries. 

SuBSBCT.  1.     Of  the  present  Stale  of  Agriculture  in  HoUand. 

425.  The  climate  tf  HolUmd  is  cold  and  moist.  The  sui&ce  of  the  cotmtiy  towards 
the  sea  is  low  and  marshy,  and  that  of  the  interior  sandy  and  natundly  barren.  A 
considerable  part  of  Holland,  indeed  the  chief  part  of  the  seven  provinces  comprising  the 
country,  is  lower  than  the  sea,  and  is  secured  from  inundation  by  immense  embankments  ; 
while  the  internal  water  is  delivered  over  these  banks  into  the  canals  .and  drains  leading 
to  the  sea,  by  mills,  conmionly  impelled  by  wind.  In  the  province  of  Guelderlaod  and 
other  internal  parts,  the  waste  grounds  are  extensive ;  being  .overrun  with  broom  and 
heath,  and  the  soil  a  black  sand.  Hie  marshes,  morasses,  and  heaths,  which  are 
characteristic  of  the  diiTerent  provinces,  are,  however,  intermixed  with  cities,  towns, 
villages,  groves,  gardens,  and  meadows,  to  a  degree  only  equalled  in  England.  Tliere 
are  no  hUls,  but  only  gentle  elevations,  and  no  extensive  woods ;  but  almost  every 
where  an  intimate  combination  of  land,  water,  and  buildings.  The  soil  in  the  low 
districts  is  a  rich,  deep,  sandy  mud ;  sometimes  alluvial,  but  more  frequently  silioeousy 
and  mixed  with  rotten  shells.  In  a  few  places  there  are  beds  of  decayed  trees; 
but  no  where  rough  gravel  or  rocks.  The  soil  of  the  inland  provinces  is  in  general 
a  brown  or  black  sand,  naturally  poor,  and,  wherever  it  is  productive,  indebted  entirely 
to  art. 

426.  The  landed  property  (^Holland  is  in  moderate  or  rather  small  divisions  ;  and,  in  the 
richer  parts,  generally  in  farms  of  from  twenty  to  one  hundred  and  fifty  or  two  hundrad 
acres,  often  farmed  hy  the  proprietor.  In  the  interior  provinces,  both  estates  and  farms 
are  much  larger ;  and  instances  occur  of  farms  of  five  hundred  or  seven  hundred  acres, 
partly  in  tillage,  and  partly  in  wood  and  pasture. 

427.  The  agriculture  of  Holland  is  almost  entirely  confined  to  a  system  of  pastaxage 
and  dairy  management,  for  the  production  of  butter  and  cheese ;  the  latter  well  known 
in  every  part  of  the  world.  Almost  the  only  objects  of  tillage  are  some  .madder, 
tobacco,  and  heibage  plants  and  roots  for  stall-feeding  the  cattle.  The  pastures,  and 
especially  the  lower  meadovra,  produce  a  coarse  grass,  but  in  great  abundance.  The 
cows  are  allowed  to  graze  at  least  a  part  of  the  day  throughout  the  greater  part  of 
the  year,  but  are  generally  fed  in  sheds,  once  a  day  or  oftener,  with  nqpe  cake,  grains, 
and  a'  great  variety  of  other  preparations.  Their  manure  is  preserved  with  the 
greatest  care,  and  the  animals  themselves  are  k^t  perfectly  clean.  The  breed  is 
large,  small-legged,  generally  red  and  white,  with  long  slender  horns ;  they  are 
very  well  known  in  England  as  the  Dutch  breed.  The  fuel  used  in  Amsterdam 
and  most  of  the  towns  is  peat,  and  the  ashes  are  collected  and  sold  at  high  prices, 
chiefly  to  the  Flemings,  but  also  to  other  nations.  A  considerable  quantity  has  been 
imported  to  England ;  they  are  found  excellent  as  a  top  dressing  for  clovers  and  other 
green  crops,  and  sae  strongly  recommended  by  Sir  John  Sinclair  and  other  writers. 
Other  particulars  of  Dutch  culture  and  economy  correspond  with  the  practice  of  the 
Netherlands. 

428.  The  field  implements,  buildings,  and  operations  of  Holland,  are  more  ingeniously 
contrived  ana  better  executed  than  those  of  any  other  country  on  the  Continent.  The 
best  plough  in  the  world  (the  Scotch)  is  an  improvement  on  the  Rotheram  or  Dutch 
implement.  The  fiurmeries,  and  especially  the  cow-houses  and  stables,  are  remarkable 
for  arrangements  which  facilitate  and  economise  manual  labour,  and  insure  comfbtt  to  the 
animals  and  general  cleanliness.  Even 
the  fences  and  gates  are  generally  found 
in  a  better  state  than  in  most  other 
countries.  They  have  a  simple  field 
gate  (Jg.  55.)  constructed  with  few  rails, 
and  balanced  so  as  it  may  be  opened 
and  shut  without  straining  the  posts 
or  hinges,  which  deserves  imitation,  j^ 
Tbeir  bridges,  foot-planks,  and  other  ^^ 
mechanical  agents  of  culture,  are  in  general  indicative  of  more  art  and  inventioii  Aan  is 
usual  in  Continental  agriculture. 
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SuBsxcT.  2.      Oftkepresent  SUOe  of  Agrieidtwre  in  the  Netherlands, 

439.  The  Netheriand*  and  HoUand,  from  the  tenth  to  the  fifteenth  century,  were  the 
great  marts  of  manufactures  and  commerce  in  the  west  of  Europe ;  and,  at  the  same 
time,  made  distinguiahed  progress  in  other  arts.  Hie  particular  causes  which  first 
contributed  to  the  advancement  of  agriculture  are  not  exactly  known  at  this  distance  of 
time ;  but  it  is  certain  that  even  in  the  thirteenth  century  the  art  was  in  an  adranced 
state,  and,  erer  stnce,  the  culture  of  the  Low  Countries,  both  agricultural  and  horticul- 
tural, has  been  looked  up  to  by  the  rest  of  Europe. 

4da  ^bout  the  begmmng  ^  the  tevnUeenth  century^  according  to  Harte,  the  Flemings 
dealt  more  in  the  piactice  of  husbandry,  than  in  publishing  books  upon  the  subject :  so 
that,  questionless,  their  intention  was  to  carry  on  a  private  lucrative  trade  without 
instructing  their  neighbours ;  and  hence  it  happened,  that  whoerer  wanted  to  copy  their 
agriculture,  was  obliged  to  travel  into  their  country,  and  make  his  own  remarks ;  as 
Flattes,  Uartlib,  and  Sir  R.  Weston  actually  did. 

431.  To  make  a  farm  rexmhU  a  garden  as  nearfy  as  possible  was  their  principal 
idea  of  husbandry.  Such  an  excellent  principle,  at  first  setting  out,  led  them  of  course  to 
undertake  the  culture  of  small  estates  only,  which  they  kept  free  from  weeds,  continually 
taming  the  ground,  and  manuring  it  plentifully  and  judiciously.  Having  thus  brought 
the  9al  to  a  just  degree  of  cleanliness,  health,  and  sweetness,  they  ventured  chieifly 
upon  the  culture  of  the  more  delicate  grasses,  as  the  surest  means  of  acquiring  wealth  in 
husbandry,  upon,  a  small  scale,  without  the  expeqae  of  keeping 
many  dnugfat  horses  or  servants.  After  a  few  years'  experience, 
they  soon  found  that  ten  acres  of  the  b^  vegetables  for 
fseding  cattle,  properly  cultivated,  would  maintain  a  larger  stock 
of  graring  animals,  tlian  forty  acres  of  common  farm  grass:  and 
the  vegetables  they  chiefly  cultivated  for  this  purpose  were 
loceme,  ntntfoin,  trefoils  of  most  denominations,  sweet  fenu- 
greek (Trigon^lla),buck  and  cow  wheat  (Afelamp;^rum  prat^nse) 
(^.  54.),  field  turnips,  and  spurry  (Sp^rgula),  by  them  called 
Marian  grms. 

43S.  Hie  poNtical  secret  of  Flemish  husbandry  was,  the  letting 
hsma  on  improvement.  Add  to  this,  they  discovered  eight  or 
ten  new  sorts  of  manures.  Tbej  were  the  first  among  the 
muAaus,  who  ploughed  in  living  crops  for  the  sake  of  fertilising 
die  earth,  and  confined  their  sheep  at  night  in  large  sheds 
baih  on  purpose,  whose  floor  was  covered  vrith  sand,  or  earth, 
&c,  whidi  the  shepherd  carted  away  every  morning  to  the 
compost-dungfailL  Such  was  the  chief  mystery  of  the  Flemish 
hnshandry.  {Harte.) 

433.  The  present  state  of  agriculture  m  the  Netherlands  corresponds  entirely  with 
dae  outline  given  by  Harte,  and  it  has  probably  been  in  this  state  for  nearly  a  thousand 
years.  The  country  has  lately  been  visited  with  a  view  to  its  rural  economy  by  Sir  John 
Sfaidair,  and  minutely  examined  and  ably  depicted  by  the  Rev.  Thomas  Radcliff.  To 
sncfa  British  fermers  as  vrish  to  receive  a  most  valuable  lecture  on  the  importance  of 
a  imiper  frugality  and  economy  in  fiuming,  as  well  as  judicious  modes  of  culture,  we 
would  recommend  the  latter  work ;  all  that  we  can  do  here,  is  to  select  from  it  the  leading 
ftatuies  of  Flemish  fiurmlng. 

434.  The  ctimaie  of  Flanders  may  be  considered  the  same  as  that  of  Holland,  and  not 
materially  different  from  that  of  the  low  parts  of  the  opposite  coast  of  England. 

435.  The  surface  of  the  country  is  every  where  flat,  or  very  gently  elevated,  and  some 
extensive  trscts  have  been  recovered  from  the  sea.  llie  soil  is  for  the  most  part  poor, 
geooally  sandy ;  but  in  various  parts  of  a  loamy  or  clayey  nature.  '<  Flanders,'*  Radcliff 
observes,  "was  in  general  believed  to  be  a  soil  of  extreme  natural  richness ;  whereas  with 
the  exception  of  some  few  districts,  it  is  precisely  the  reverse."  He  found  the  strongest 
and  best  soil  near  Ostend ;  and  between  Bruges  and  Ghent  some  of  the  worst,  being  little 
better  than  a  pure  sand. 

436.  Front  cvnfmtnding  the  Dutch  NeUterlands  with  the  Flemish  Netherlands ,  a  good 
^esl  of  confusion  in  ideas  has  resulted.  Radcliff,  on  arriring  in  Flanders,  was  informed 
tfaot,  **  vrith  respect  to  culture,  not  only  the  English,  but  the  French,  confounded  under 
the  general  name  of  Brabant  or  Flanders,  all  the  provinces  of  the  Low  Countries,  however 
<fifRiTent  might  be  their  modes  of  cultivation ;  but  that  in  Flanders  itself  might  best  be 
aeea,  vrith  vrhat  skill  the  fiumer  cultivates  a  bad  soil  [un  sol  ingrat)y  which  he  forces  to 
return  to  Mm,  vrith  usury,  a  produce  that  the  richest  and  strongest  lands  of  the  neigh- 
booring  provinces  of  Holland  refuse  to  yield.**  The  districts  described  as  East  and  West 
Flanders,  are  bounded  on  the  east  by  Brabant  and  Hainault ;  on  the  west  by  the  German 
Ocean ;  on  the  north  by  the  Sea  of  Zeahuid  and  the  West  Scheldt ;  and  on  the  south  by 
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French  Flaoders.    It  is  about  ninety,  miles  long,  and  sixty  broad»  and  abounds  with  towns 
and  villages. 

437.  The  landed  property  of  Flanders  is  not  in  large  estates :  Teiy  few  amount  to 
SOOO  acres.  It  is  generally  6ediold»  or  the  property  of  religious  or  civil  coiponUioii&: 
When  the  proprietor  does  not  cultivate,  his  own  lands,  which,  however,  is  most  ftequently 
the  case,  he  lets  it  on  leases ;  generally  of  seven,  fourteen,  or  twenty-one  yean*  endurance^ 
at  a  fixed  money  rent,  and  sometimes  a  com  and  money  rent  combined*  The  occupier  is 
bound  to  live  on  the  premises,  pay  taxes,  effect  rspain,  preserve  timber,  not  sublet 
without  a  written  agreement,  and  to  give  the  usual  accommodarions  to  an  incoming 
tenant  at  the  end  of  the  lease.  Leases  o?  fourteen  or  twenty-one  years  are  most  common : 
there  are  scarcely  any  lands  held  from  year  to  year,  or  on  the  metayer  system.  Estates 
are  every  where  enclosed  with  hedges,  and  the  fields  are  generally  small. 

438.  Farmeries  are  convenient,  and  generally  more  ample  in  proportion  to  the  extent 
of  the  fkrm  than  in  England.  On  the  larger  forms  a  distillery,  oil  mill,  and  somrtimps 
a  flour  mill,  are  added  to  the  usual  accommodations.  The  buildinge  on  a  fium  of  150 
acres  of  strong  soil,  enumerated  by  Radcliff,  are :  —  1.  The  fium-house,  with  an  arched 
cellar  used  as  a  dairy,  an  apartment  for  churning,  with  an  adjoining  one  for  a  horse 
wheel  to  turn  the  churning  machinery.  2.  A  small  building  for  the  use  of  extra, 
labourers,  with  a  fire-place  for  cooking.  S.  The  grange  or  great  bam,  ISO  fiset  long,  by 
S5  fiset  wide.  The  ground  floor  of  this  structure,  besides  accommodating  by  its  divisions 
all  the  hones  and  cows  of  the  farm  in  comfortable  stables,  and  furnishing  two  threshing 
floon  for  the  flail,  is  sufficient  also  for  i^  considerable  depot  of  com  in  the  sheaf,  in  two 
extensive  compartments  to  the  height  of  twelve  feet,  at  which  elevation  an  open  floor  of 
joists,  supported  by  wooden  pillars,  is  extended  over  the  entire  area  of  the  bam,  and  is 
repeated  at  every  five  feet  in  height,  to  the  top.  Each  floor  is  braced  from  the  pillars,  and 
not  only  forms  a  connection  of  strength  throughout  the  whole,  but  separates  at  the  same 
time,  without  much  loss  of  space,  the  different  layen  of  com,  securing  them  from  damagey 
by  taking  off  the  pressure  of  the  great  mass.  4.  A  house  for  forming  implements,  with 
granary  over,  and  piggery  behind.  In  the  centre  is  the  dunghill ;  the  bottom  of  which  is 
rendered  impervious  to  moisture. 

439.  A  jtlan  of  a  Flemish  farmery,  is  given  by  Sir  John  Sinclair,  as  suited  to  a  fium 
of  300  acres :  it  is  executed  with  great  solidity  and  a  due  attention  to  salubrity,  being 
vaulted  and  well  aired.  Sir  John  mentions  that  he  saw,  in  some  places,  <*  a  mode  of 
making  floon  by  small  brick  arches,  from  one  beam  to  the  other,  instead  of  using  deals, 
and  then  making  the  floor  of  bricks,"  a  mode  generally  adopted  in  British  manufoc- 
tories,  where  the  beams  which  serve  as  abutments  are  of  cast-iron,  tied  together  with  trans- 
verse wrought-iron  rods. 

440.  The  accommodations  of  this  farmery  (Jig.  S5»)  are, 

CBtnOCC  of  tlM  BTfn*llOIIMb 


I,  TlM  vntlbale, 
t.  TlM  ban. 

5,  4, 6,  Clmets. 

6,  tllMdi  dcOliwd  ftr  dtfRanrnt  purmwi  but  Ukon  «|i»- 
dUU^.'for  clcvatliig  or  letting  down  gnin  nom  ttw  gnnariM.  bf 


14.15.  SiMda  for  carts. 
16,  Bun. 
S7»  Arw. 

m.  FlaslMm. 
89,  30,  8hc«i-l 
SI,  31,  Subfn 


8,  Waahlng-lMNiae. 

e,  ChamlMr  toK  fenulc  i 

10,  HalL 

11.  11,  CkMcto. 

13,  NeotMario. 

14,  Room  <br  the  nsdan 

15,  Sbcdfiarftiel. 

16, 16,  KltdieDRudcn. 
17,  HoKpiT. 


fcr  the  hana  and  Ibalfc 
~        ifertbehoRs. 

dcitbied  to  noelTO  Um  nfae  of  tbm 


18,  PouItn*]rnd. 

19, 10.  SubiM  Sir  oo««  «nd  odvea. 

11,  NeoeMuiet  fcr  the  aetranli,  oomMCted  with  tlw  eb- 


21. 13,  Sheep-fold*. 


33,34.35,36,  PImm fer the hoRS. 
87  and  38,  Ctstarm  *     ■    -  - 
cattle. 

40.'  Dnsw-pit,  e«nca«a  In  Om  ndddte. 
41.  Pool   terTlng  to  lecdve  the  wpi— - — 
«he  dita»«lt.  the  vecdlngi  of  tbe  itaidena,  Ac. 
41. 4f,  llowrriilri  to  leod^  the  waleta  of  the  fcn 

43,  Ehtrance  Ratevay  with  dovecot  over. 

44,  Bmalltnnchei.orfcuctcn. 

45,  45,  &bcd*  dotliiadliirGlovcr,  cot  rmd  1b  ■ 
dnr  in  winter. 

46,  ClMomferthewadiJioiiBib         _  _ 
47,47,  SItuMlamaf  tbeoocBrtMA^Inyainaf  ri 
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4aCMKdManwareftinnediDtbeildda,toraMhr*pureluMCdUquMmutm    but,  fbr  that  Hude  in 
Oe  fluxB-TazdygenenllT  in  the  yard,  or  nndar  the  ataUea.    In  the  latter  caae,  the  urine  la  conducted  from 


1  to  a'  fcmmnn  gntha^,  throng  whieh  tt  deacanda  taito  the  vault,  whence  it  ia  taken  op  by  a 
poap:  in  the  beat-regolated  ftrmeriea  there  ia  a  paititton  in  the  datem,  with  a  valre  to  admit  the  con. 
teati  of  the  fliat  naoe  into  the  aeoond,  to  bepreaerred  there  free  fttnn  the  mmrc  recimt  additions  age 
triffili^  it  eeBaSdenbir  more  efltcadoua.  Tnia  speciea  of  manure  ia  relied  on  beyond  any  other,  upon 
afl  the  fiibt  aoila  thxoughout  Flanders ;  and,  eren  upon  the  atrong  lands  (originally  so  rich  as  to  preclude 


443.  7%r  oraAl^lofiffto^JTiaiuiefviiidude  by  ftr  the  greater  part  of  th«i^^ 
couirtry.  The  crops  raised  are  the  same  as  thoae  in  Britain ;  but,  from  local  drcumatances, 
flu,  hemp,  cfaiococy,  npe^  ipuny,  madder,  woad,  tobacco^  and  lonie  otben,  enter  mora 
geneiaUy  into  rotations* 

Ma  /kBaiet,  according  to  Sb  John  fltaidair,  are  hi  a  great  maaaora  aholiahcd,  eren  on  atrong  Lmd ;  by 
meanof  vhich,  produce  is  incraaaed,  and  the  expense  of  cultiration,  on  the  crops  raised  in  the  course  of 
a  roCztioo,  necessarily  diminished ;  and  by  tiie  great  i«oflt  theyderire  from  their  flax  and  rape,  or  colsat, 
tber  can  aflbrd  to  aeo  all  their  cropa  of  grain  at  a  lower  rate.  The  Flemish  flirmers,  howerer,  understand 
theff  intocat  too  well,  to  aboliah  naked  ftUowa  on  strong  clayey  aoila  hi  a  humid  climate. 

444.  In  Ttgatrd  to  soil  and  cvUurey  Raddiff  arranges  Flanders  into  elcren  agricnltand 
divisions,  and  of  the  principal  d  these  we  shall  notice  the  soil  and  rotations,  and  some 
other  features  of  culture. 

445.  The  first  division  extends  along  the  North  Sea,  and  includes  Ostend.  This 
district  consists  of  the  strongest  and  heaviest  soil  which  Flanders  possesses,  and  a  similarity 
of  quality  prevails  generally  throughout,  with  some  occasional  exceptions.  It  may  be 
represented  as  a  day  loam  of  a  greyish  colour,  and  yields  the  various  produce  to  be 
expected  &om  a  strong  soil ;  rich  pasture,  wheat,  beans,  barley,  and  rape,  considered  as 
primaiy  crops ;  and,  as  secondary  ^or  such  as  are  not  so  generally  cultivated),  oats,  carrots, 
potatoes,  flax,  and  tares.  In  this  division,  however,  though  the  nature  of  the  soil  may  be 
staled  under  the  general  description  of  a  day  loam,  yet  there  are  of  this  three  degrees  of 
qoality,  not  to  be  marked  by  regular  limits,  but  to  be  found  throughout  the  whole,  in 
distinct  situations.  It  becomes  die  more  necessary  to  remark  this,  as  the  succession  of 
crops  depends  on  the  quality  of  the  soil ;  and  as  there  are  here  three  different  degrees  of 
qoality,  so  are  there  tlnee  di&rent  systems  of  rotatioo. 

446.  Upon  theHrst  auaSiy  <xf  soil,  the  succession  is  as  follows :  first  year,  barley ; 
Mcond,  beans ;  third,  wheat;  fourth,  oats ;  fifth,  fallow.  For  the  second  quality  of  soil, 
cbe  sncoeasion  is  as  follows :  first  year,  wheat ;  second,  beans  or  tares ;  third,  wheat  or 
eats ;  fourth,  fSaUow.  For  the  third  quality  of  soil,  the  succession  is  as  follows :  first 
year,  wheat;  second,  fidlow;  third,  wheat;  fourth,  fidlow.  Besides  these  three  qualities 
d  Strang  soil,  another  of  stiU  superior  fertility  prevails  in  thu  district  in  considerable 
extent,  known  by  the  denomination  of  Polders. 

447.  The  polders,  or  embanked  lands  of  Flanders,  are  certain  areas  of  land  reclaimed 
fiom  the  sea  by  embankment,  whose  sur&ce,  once  secured  from  the  influx  of  the  tide^ 

s  the  most  productive  soil,  without  requiring  the  assistance  of  any  description  of 
They  owe  their  origin  partly  to  the  collection  of  sand,  in  the  small  branches  of 
nvcfs,  graduallj  increasing,  so  as  naturally  to  embank  a  portion  of  land,  and  convert  it 
iolo  sn  arable  and  fertile  soSL  They  also  have  proceeded  from  the  contraction  of  the 
Rvo-  itaelf,  which,  by  the  efiect  of  the  tides,  is  diminished  in  one  place,  whilst  an  alluvial 
soil  IS  formed  in  another  by  its  overflow.  Hence  it  is,  that,  within  a  century,  entire 
poldeis  in  certain  situations  have  been  inundated,  whilst,  in  others,  new  and  ferdle  land 
kas  appeared,  aa  if  ftom  ihe  bosom  of  the  water.  These  operations  of  nature  pointed  out 
ftciliiics  many  centuries  back,  which  excited  the  industry  of  the  Low  Cotmtries,  an  industry 
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•which  has  been  rewarded  by  the  acquisition  of  their  richest  soiL  Tliese  newly-formed 
binds,  before  their  embankment,  are  called  tchorrei*  Tliey  9xe  flooded  at  every  tide  by  the 
water  of  the  sea,  and  are  augmented  by  mire,  bits  of  wood,  rushes,  sea- weeds,  and  other 
marine  plants  decayed  and  putrid,  also  by  shells  and  fishy  partides  which  the  ebb  always 
leaves  behind  in  considerable  quantity,  lliis  growing  soil  soon  produces  various  plants  and 
grasses,  and  improves  daily.  When  such  lands  have  acquired  a  crust  or  surface  of  black 
earth,  three  or  four  inches  deep,  they  may  be  embanked  and  fallowed.  Tliose  are  always 
the  most  productive  which  have  been  deepened  in  their  soil  by  the  augmentations  of  the 
sea ;  and  experience  proves  that  in  the  comers  and  hollows,  where,  from  an  obstructing 
boundary,  the  greatest  quantity  of  mire  has  been  deposited,  the  soil  is  doubly  rich  and 
good,  and  cannot  be  impoverished  by  the  crops  of  many  years.  In  some  instances,  the 
embankments  wxe  made  on  the  part  of  government;  in  others,  by  companies  or  individuals, 
under  a  grant  of  a  specific  tenure  (generally  twenty-one  years),  rent  free,  or,  according  to 
circumstances,  at  some  moderate  annual  payment. 

448.  The  polder  rf  SnaerskirkCt  near  Ostend,  contains  about  1300  acres.  It  is  of  late 
formation,  and  was  overflowed  by  a  creek  with  its  minor  branches  every  spring  tide.  B7 
constructing  two  banks  and  a  flood-gate  at  the  creek,  the  sea  is  excluded,  and  the  space 
subdivided  by  roads,  and  laid  out  in  fields  of  thirteen  acres  each,  surrounded  by  ditdiea. 
Tlie  bank  is  fifteen  feet  in  height,  thirty  feet  in  the  base,  and  ten  feet  across  the  top :  the 
land  which  has  been  reclaimed  by  it,  was  let  for  a  sheep  pasturage  at  600  francs  (25^)  per 
annum,  and  was  thrown  up  by  the  farmer  as  untenable.  Upon  being  dried  by  this  sum- 
mary improvement,  the  lots,  of  which  there  are  one  hundred  of  thirteen  acres  each,  were 
sold  by  auction  at  an  average  of  7000  francs  (291/.  13«.  4f/.)  a  lot,  and  would  now  bring 
nearly  double  that  rate.  They  are  let  to  the  occupying  farmers  at  36  guilders  the  nUnirey 
or  about  2/.  \St.  the  English  acre,  and  are  now  producing  superior  crops  of  rape;,  of 
sucrion  (winter  barley),  and  beans,  whidi  constitute  the  ususJ  rotation ;  tliis  however,  is 
varied  according  to  circumstances,  as  follows  :  —  1 .  oats,  or  rape ;  2.  winter  bariey,  or 
rape ;  S.  winter  barley  ;  4.  beans,  pease,  or  tares. 

449.  Other  examples  <f  reclaimed  lands  are  given.  One  called  the  Great  Moor,  recovered 
through  the  spirited  exertions  of  M.  Hyrwein,  contains  2400  acres.  Attempts  had  been 
made  to  recover  it  by  the  Spaniards,  in  1610,  but  without  success.  This  marsh  was 
seven  feet  below  the  level  of  the  surrounding  land ;  therefore,  to  drain  it,  the  following 
operations  became  necessary :  — 

45a  To  tmrround  the  whole  with  a  bank  of  eight  feet  in  height,  above  the  level  of  the  endoied  grmiod, 
formed  bv  the  excavation  of  a  Jbss^,  fifteen  feet  wide  and  ten  feet  deep,  which  serves  to  conduct  the 
water  to  the  navigable  canal  —  To  comtntct  mill*  to  throw  the  water  over  the  bank  into  the  foui.  -^  To 
intersect  the  interior  bj  numeroua  draina  from  eight  to  twdve  feet  wide,  with  a  fidl  to  the  respective  miUa, 
to  which  they  conduct  all  the  rain  water,  and  all  the  aoakage  water  which  ooses  through  the  banka. 

45) .  The  mills  in  use  for  raising  the  water,  are  of  a  simple  but  effectual  construction,  and 
are  driven  by  wind.  The  horizontal  shaft  above  works  an  upright  shaf\,  at  the  bottom  oT 
which  a  screw  bucket,  twenty-four  feet  in  length,  is  put  in  motion  by  a  beril  wheel,  at  such 
an  angle  as  to  give  a  perpendicular  height  of  eight  feet  from  the  level  of  the  interior  drain 
to  the  point  of  disgorgement,  whence  the  water  is  emptied  with  great  force  into  the  exterior 
canal.  With  full  wind,  eadi  mill  can  discharge  150  tonneavx  of  water  every  minute. 
The  height  of  the  building  from  the  foundation  is  about  fifty  feet,  one  half  of  it  above  the 
level  of  the  bank.  The  whole  is  executed  in  brickwork,  and  the  entire  cost  56,000  francs, 
about  15O0L  British.  It  is  judiciously  contrived  that  the  drains,  which  conduct  the  water 
to  the  mills,  constitute  the  divisions  and  subdivisions  of  the  land,  forming  it  into  regular 
oblong  fields  of  considerable  extent,  mariced  out  by  the  lines  of  osiers  which  ornament 
their  banks.      Roads  of  thirty  feet  wide  lead  through  the  whole  in  parallel  directions. 

452.  The  soil  of  this  tract,  whidi  has  been  formed  by  the  alluvial  deposit  of  ages,  is  a 
clay  loam,  strong  and  rich,  but  not  of  the  extraordinary  fertility  of  some  polders,  which  are 
cropped  independent  of  manure  for  many  years.  The  first  course  of  crops,  commencing 
with  rape,  is  obtained  widiout  manure,  aind  the  return  for  six  years  is  abundant ;  the 
second  commences  and  proceeds  as  follows  :  — 

5.  Clover. 

6.  BMOti 

7.  Oati. 

453.  The  second  division  adjcuns  French  Flanders,  but  does  not  extend  to  the  sea.  Tlie 
soil  may  be  described  as  a  good  loam  of  a  yellowif^  colour,  mixed  with  some  sand ;  but 
is  not  in  its  nature  as  strong  as  that  of  the  former  division.  Its  chief  produce  is  wheat, 
barley,  oats,  hops,  tobacco,  meadow,  rape-seed  and  flax,  as  primary  crops ;  and,  aa 
secondary,  buckwheat,  beans,  turnips,  potatoes,  carrots,  and  clover,  lliis  division,  unlike 
the  former  in  this  respect,  is  richly  woloded. 

454.  The  general  course  of  crops  in  this  division  is  asfillows  :  — 

1.  THicitviKaimatmndlUlow.  5.  Flux,  hlijMy  moiiond  with  ihIim  and  n^c  cake,  7     C  Pallov,  manuvd. 
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atMncraUy 


455.  In  amotker  part  of  tkU  dimdonj  where  hops  are  not  grown,  the  following  roCatioa 


9.  Wht^. 

10.  Ott*,       1  - 

11.  Tomlpi, /■■■"' 
IS.  P*lkni;WUlMala 

13.  B^ 

14.  ToteeoB,tklil7fl 
I5w  T-^^^^^^^ 


456.  In  addiAm  to  tkae  crops  in  §Qine  parts  of  the  district,  particularly  in  the  line 
between  Wooonen  and  Ypres,  magnificent  crops  of  rape  are  cultivated,  and  are  relied  on 
as  a  sore  and  profitable  return.  Flax  is  also  a  crop  upon  which  their  best  industry 
is  bestowed,  and  their  careful  preparation  of  the  soil  is  scarcely  to  be  surpassed  by  that  of 
the  neatest  gazden. 

457.  In  the  third  duisign  the  soil  is  a  good  sandy  loam,  of  a  light  colour,  and  b 
in  a  superior  state  of  cultivation ;  it  yields  a  produce  similar  to  that  of  the  foregoing 
dirisaoD,  with  the  same  quality  of  hay  ;  but  plantations  are  here  more  numerous.  The 
Boeccsaon  b  as  follows :  — 


10.  Cl0fv,«lihadMi,MMbMawiki 

11.  Ostet  vHhoat  niBiniK. 

12.  FUx,  with  urine  and  np*  eakfc 

13.  WhMt,  with  dome. 


fBnu,  with  donK- 

<L  B««,w^«rfnB.                      "         '  M.-^  BaM  root,  with  rmpe  eak«,  or 

7.  B^Mj^wfthnpecakeMdadBB.  (ToUcso,  with  fafwaakefaiRrMtqiuiitiilM. 

IT  rmniii  ■itli  limn  TWaip*  an  alw  grown,  bm  m  tikw  «•  tMoad  any  iter 

%  W^MU  wiifa  iiMHiini  Bf  dtm»  Mad».  nv%flu.wb«t,ari7fb 

456.  Paaikig  oper  the  other  dwisumt  to  the  eighth  and  ninth,  we  find  the  reporter  describes 
than  as  of  considerafale  eitent,  and,  in  the  poverty  of  their  soil  and  abundance  of  their 
piodnoe,  bearing  ample  testimony  to  the  skill  and  perseverance  of  the  Flemish  fannen. 
The  soil  consists  of  a  poor  light  sand,  in  the  fifteenth  century  eihibiting  barren  gravel  and 
hestfas.  The  ducf  produce  here  consists  of  rye,  flax,  potatoes,  oats,  buckw^at,  lape- 
seed,  and  wheat,  in  a  few  fiivourable  spots ;  clover,  carrots,  and  turnips  generally. 

459L  On  the  wettem  tide  of  these  dittricth  and  where  the  soil  b  capable  of  yielding 
wheat,  there  are  two  modes  of  rotation :  one  comprising  a  nine  years'  course,  in  which 
wheat  b  bat  once  introdnoed ;  and  the  other  a  ten  years'  course,  in  which  they  contrive 
to  prodnoe  that  crop  a  second  time;  but  in  neither  instance  vritbout  manure,  which, 
indeed,  b  never  omitted  in  these  divisions,  except  for  buckwheat,  and  occasionally  for 
xyb     The  first  coarse  alluded  to  above  b  as  follows  :  — 


L  JuHiriM  or CanMtM,  viCb ftor  ploagfalaei,  ■a^  twilvt  tooi  5.  Oat*  with  CUmr,  with  two  plouffhinn, 

of  ftnB-«aad  dang  per  Ai^lih  acra.  half  of  ferai-jard  dun^  per  Km.!  Uh  i 

t.  riRL  wtth  two  jdm^iitagi,  and  106  Winchetfs  bodMh  6.  Clew,  tofMlnaMd,  with  ll>6  WinchcM 

«f  aibai,  — d  48  bqga«nd»,  bar  nwwiut,  of  nilna  Dotrh  Hba  par  BnRlish  aci«. 


incticMer  Iwihrii  of  pact  or 


*a  B^tah  acn.  7.  Bfr,  with  on* 

S.  Wfcat.  ^^fca  two  yJaiMlihMi.  id  tan  tao  and  a  half  of  ofnLchtioil 

iaiM>  jaid  eang  par  BagpA  mam.  8.  Ont^  with  twoptoughtam,  and  M  hophaad»,  baar  uiaaaaiBb 
CBfvaadTBnrfpa,  wMatw«plaachiiMi.aid«BtaMand  of  niffht aoirand uiim. 

•  hatf«r&nB.7aMAaB«P«r«P&acfe.  9.  BucJtwhaat,  with  tmu  ptou^iinp,  a^  widwi  agy  maiww. 

46a  Of  the  Hemish  mode  of  cuUivaUng  tome  parlieular  crops  we  shall  give  a  few 
wamplei.  Tbe  drill  husbandry  has  never  been  generally  introducml  in  the  Low  Countries. 
It  has  been  tried  in  the  neighbourhood  of  Ostedd,  forty  acres  of  beans  against  forty  acres 
of  drilled  crop,  and  the  result  was  considered  to  be  in  favour  of  the  system.  But  lius  row 
ealtare,  ss  distinguished  from  the  rsised  drill  manner,  has  been  long  known  in  the  case  of 
tnhacco,  cabbages,  and  some  other  crops. 

461.  Wheat  b  not  aiiea  diseased  in  Flanders.  Most  farmers  change  their  seed,  and 
(Aex%  in  several  places  steep  it  in  salt  water  or  urine,  and  copperas  or  verdigrise.  The 
preportian  of  verdigrise  b  half  a  pound  to  every  six  bushels  of  seed ;  and  the  time  in 
vhidi  the  latter  remains  in  the  mixture  b  three  hours,  or  one  hour  if  cows'  urine  be  used, 
beomse  of  its  ammonia,  which  is  considered  injurious.  The  ripest  and  plumpest  seed  b 
idwayt  preferred. 

46S.  Rye  b  grown  both  as  a  bread  com,  and  for  the  distillery.  In  Flanders 
fivqoemly,  and  in  Brabant  very  generally,  the  farmer  upon  the  scale  of  from  one 
bmdred  to  two  hundred  acres  of  light  soil  is  also  a  distiller,  purely  for  the  improvement 
sf  the  bad  by  the  manure  of  the  Ixssts,  which  he  can  feed  upon  the  straw  of  the  rye,  and 
iie  gniiis  of  the  distillery. 

453.  Buckwheat  eaten  into  the  rotations  on  the  poorest  soils,  and  is  sown  on  lands 
>st  got  ready  in  time  for  other  grain.  The  chief  application  of  buckwheat  b  to  the 
Miog  of  swine  and  poultry,  for  which  it  is  preeminent ;  it  b  also  used  in  flour  as  a 
ytitront  in  the  liquid  nounshment  prepared  for  cattle  and  horses ;  and  bears  no  incon- 
■doable  share  in  the  diet  of  the  peasant.  Formed  into  a  cake,  without  yeast,  it  b  a  very 
*UcBDme^  and  not  a  disagreeable,  species  of  bread ;  but  it  b  necessary  to  use  it  while 
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fi«8hy  as,  if  kept,  it  w«afd  turn  four  sooner  than  bread  made  of  barley,  tye,  or  vrhetiten. 
flour.  Its  blossom  is  considsted  to  afford  the  best  food  for  bees.  If  cut  green,  it  yields 
good  forage,  and  if  ploughed  in  when  in  flower,  it  b  thought  one  of  the  best  vegetable 
manures  in  use.  It  is  also  said  to  be  used  in  distillation ;  but  this  is  not  generallT' 
admitted  to  be  the  cas«» 

464.  Aape  (colzof  eolmty  or  cok  teed ;  not  the  Aisaca  ^itpus  of  TiinnigHs,  but  the 
B.  campd^ris  of  HeCandoUe)  is  considered  an  important  article  of  Flemish  agriculture. 
It  is  sometimes  soim  broad-cast,  but  the  general  and  improved  method  is  by  transpUntingy 
which  they  allege,  «id  apparently  with  great  justice,  to  have  many  advantages :  one  is» 
that  the  seed-bed  occupies  but  a  small  space,  whilst  the  land  which  is  to  carry  the  general 
crop  is  bearing  com.  By  having  the  plants  growing,  they  have  time  to  harvest  their  com, 
to  plough  and  manure  the  stubble  intended  for  flie  rape,  which  they  put  in  widi  the  dibble 
or  the  plough,  from  the  latter  end  of  September  to  the  second  week  ot  November,  without 
apprehending  any  miscarriage. 

46S.  7^  seed-bed  ittomn  in  Aagiut,  and  even  to  the  middle  of  September.  In  October,  or  aooner.  the 
■tubUe  is  plougbed  over,  manured,  and  ploughed  again.  The  plants  are  dibbled  in  the  leams  or  tbm 
ploughing  (each  flirrow  dice  being  twelve  inches  broad),  and  are  set  out  at  twdve  inches'  distance  In  the 
rowK  Instead  of  dibbling  upon  the  second  ploughins,  in  manv  cases  th^  lay  the  plants  at  the  proper 
distances  across  the  ftirrow,  and  as  the  plough  goes  forward,  the  roots  are  covered,  and  a  woman  roilows 
to  set  them  a  little  vm,  and  to  give  them  a  «mness  in  the  ground  where  necessary.  Immcdiatdy  after 
the  ftost,  and  again  in  the  month  of  April,  the  intervals  are  weeded  and  hand-hoed,  and  the  earth  drawn 
up  to  the  plants,  which  is  the  last  operation  till  the  harvest  It  is  pulled  rather  green,  but  ripens  in  the 
•tack  i  and  is  threshed  without  anv  particuUr  management :  but  the  application  of  the  haulm,  or  straw, 
is  a  matter  of  new  and  profitable  discovery ;  it  is  burned  for  ashes,  as  manure,  which  are  found  to  be  so 
highly  valuable  beyond  all  other  sorts  which  have  been  tried,  that  they  bear  a  price  as  three  to  one  above 
the  other  kinds,  and  it  is  considered  that,  upon  dover,  a  dressing  of  one  third  less  of  these  Is  amply 
•uiBdent 

466.  The  seed  is  sMfor  cru^iing  ;  or,  as  is  frequently  the  case,  it  is  crashed  by  the 
farmer  himself;  an  oil  mill  beine  a  very  common  appendage  to  a  farmery. 

467.  The  oUeUe,  or  poppy  (Psplver  somniferam),  is  cultivated  in  some  parts,  and  yields 
a  very  flne  oil ;  in  many  instances,  of  so  good  a  quality  as  to  be  used  for  salad  oil.  The 
seed  requires  a  rich  and  well  manured  soil.  The  crop  is  generally  taken  after  rape,  for 
which  the  ground  has  been  plentifully  manured ;  and  for  the  oilettes  it  receives  a  dressiiig 
not  less  abundant.  The  seed  is  sown  at  the  rate  of  one  gallon  to  the  English  acre,  and 
b  lightly  covered  by  shovelling  the  furrows.  The  average  produce  is  about  thirty 
Winchester  busheb  to  the  English  acre.  The  seed  is  not  so  productive  as  rspe^  in  point 
of  quantity,  but  exceeds  it  in  price,  both  as  grain  and  as  oil,  by  at  least  one  sixth.  The 
measure  of  oil  produced  from  rape,  is  as  one  to  four  of  the  seed;  that  produced  from  the 
seed  of  the  oilettes,  is  as  one  to  five. 

468.  Poppy  seed  is  sown  both  in  spring  and  autumn,  but  the  latter  is  considered  the  best  season ;  great 
attention  Is  given  to  the  pulverisation  of  the  soil,  by  frequently  harrowing,  and  (if  the  weather  and  state 
of  the  soil  permit)  sufficient  rolling  to  reduce  all  the  clods. 

469.  The  harvesting  qf  the  poppy  is  performed  in  a  particular  manner,  and  requires  a  great  number  of 
hands.  The  labourers  work  in  a  row,  and  sheets  are  laid  along  the  line  of  the  standing  crop,  upon  which, 
bending  the  plants  gendy  forward,  they  shake  out  the  seed.  When  it  ceases  to  fall  from  the  capsulea, 
that  row  of  the  plants  is  pulled  up,  and  placed  upright  in  small  sheaves,  in  the  same,  or  an  atyoinix^g 
flekl,  in  order  to  ripen  such  as  reftised  to  yiela  their  seed  at  the  first  operatloa 

The  sheets  are  then  again  drawn  forward  to  the  standing  crop,  and  the  same  pro-  57 
oess  is  repeated,  till  all  the  plants  are  shaken,  pulled  up,  and  removed.  In  two  or 
three  days,  if  the  weather  has  been  very  flne,  tne  sheets  are  placed  before  the  rows  of 
the  sheaves,  which  are  shaken  upon  them,  as  the  plants  were  before ;  if  any  seed 
remains,  it  is  extracted  in  the  bam  by  the  flail :  and,  if  the  weather  is  unpromising, 
the  plants  are  not  left  in  the  field  after  the  first  operation,  but  are  placed  at  once 
under  some  cover  to  ripen ;  and  yidd  the  remainder  of  th^r  seed,  either  lay  being 
threshed  or  shaken. 

470.  The  red  dover  is  an  important  and  frequent  article  in  the 
Flemish  rotations.  The  quantity  of  seed  sown  does  not  exceed  six 
pounds  and'  a  quarter  to  the  English  acre.  The  soil  is  ploughed  deep 
and  well  prepared,  and  the  crop  kept  very  clear  of  weeds.  Their 
great  attention  to  prevent  weeds,  is  marked  by  the  perseverance  prac- 
tised to  get  rid  of  one,  which  occasionally  infests  the  clover  crop,  and 
is  indeed  most  difficult  to  be  exterminated.  The  Orobteche,  or  broom 
rape  (OroUoche  mAjor)  (^.  57.),  is  a  parasitical  plant  which  attaches 
itself  to  the  pea  tribe.  In  land  where  clover  has  been  too  fre- 
quently sown,  it  stations  itself  at  its  root,  and,  if  suflfered  to  arrive  at  its 
wonted  vigour,  vrill  spread  and  destroy  an  entire  crop.  The  frumer 
oonsiden  &e  mischief  half  done,  if  this  dangerous  plant  is  permitted 
to  appear  above  the  surftce ;  and  he  takes  the  precaution  to  inspect  his 
clover  in  the  early  spring.  The  moment  the  Orob^che  establishes 
ttelf  at  the  root,  the  stem  and  leaf  of  the  clover,  deprived  of  their 
drcttlating  juices,  frtde  to  a  sickly  hue,  which  the  farmer  recognises, 
and,  with  true  Flemish  industry,  roots  up  and  destroys  the  latent 
enemy.  If  dns  is  donein  time,  and  with  great  care,  the  crop  is  sa:ved ; 
if  noCy  the  infected  soil  nfittee  to  yield  dom  again  for  many  years. 
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471.  T%g  fvn^p  is  not  in  genenl  eohivstad  m  a  main  crop)  tmt  usually  after  rje  or 
npe,  or  some  crop  eaorly  removed.  The  taniip  is  sown  ImMd-OMt,  tfainned,  ud  hoed  with 
gmtcsie;  bttt  It  aflbrds  a  T«7  scanty  crop  of  gieen  food,  generally  eat  off  with  sheep  in 
September  or  later.  Tbe  Swediah  turnip  is  nnlmown ;  and  indeed  die  turnip  husbendiy, 
«  pnctised  in  Britain,  caonoC  be  oonsideved  as  known  in  Flanders. 

471  The  potato  waa  introdnoed  eariy  in  the  serenteendi  cntury,  hut  attracted  Uctla 
Bfltm  till  tbe  beginning  a£  the  eigtitaandi.  It  u  cuHinrted  with  great  eare.  The  ground 
k  tRfldbed  to  the  depCfa  of  nearly  two  ftet ;  and  small  square  boles  baring  been  fimned 
it  about  ci^itaen  indiea  finom  ^ch  other,  a  set  is  deposited  in  each,  the  hole  nearly 
fOcd  widi  dungp  and  the  earth  tfatofwn  back  over  all.  As  the  stalks  rise  they  are  eardied 
up  fioBi  the  imerralay  and  mannied  with  liquid  manure ;  and,  as  they  oontinne  to  rise, 
iej  noaan  a  aeeosid  earthing  round  each  distinct  plant,  which,  with  a  suitable  weeding, 
tenuDatas  die  labour.  ypCwitlwfiuiding  the  diataaoe  between  the  plants,  the  whole  surfiioe 
a  dosdy  covered  by  the  luxuriance  of  the  stems,  and  the  return  is  abundant.  If  the 
KsdisbrgeyitisoDt;  if  amally  itia  planlad  whole.  In  some  parts  of  the  Pqrs  da  Waea 
they  drop  the  potato  seta  in  tiie  furrow  as  the  plough  works,  sod  cross-hoe  them  as  they 
OK;  hot  the  mediod  first  mentioned  is  the  most  unial,  and  the  produoe  in  many  cases 
■BooBls  to  ten  tons  and  one  sixth,  by  tbe  English  acre. 

473.  Potatoes  are  the  chief  food  of  the  lower  dams.  They  are  prised  in  Fbmdeis, 
at  bong  both  wbaleaome  and  economical,  and  are  considered  there  so  essentia]  to  the 
■hMtence  of  a  denae  population,  that  at  one  time  it  was  in  serious  contemplation  to  erect 
a  Attue,  or  some  otbar  monument  of  the  country's  gratitude,  to  the  person  who  first 
hHiwhiced  amongst  them  so  Taluable  a  production.  They  are  also  very  much  used 
m  iiwding  cattle  and  swine  ;  but,  for  this  purpose,  a  particubur  sort,  much  resembling  our 
oipMble,  or  cattle  potato,  is  made  use  of,  and  the  produce  is  in  FUnders,  as  with  us, 
coB9dend>ly  greater  than  that  of  die  other  kinds  intended  for  the  table. 

474.  2%ff  eamt  is  a  much  valued  crop  in  sandy  loam.  The  culture  is  as  follows  :  •-» 
Ailcr  hsnrest  they  give  the  land  a  moderste  ploughing,  which  buries  the  stubble,  and 
desring  up  the  finrows  to  drain  off  the  watere,  they  let  the  field  lie  so  for  the  winter; 
early  in  spring  they  give  it  a  second  ploughing  very  deep  (firom  eleven  to  twelve  inches), 
asid  shortly  after  they  barrow  tbe  surfisoe  well,  and  spread  on  it  ninety-six  carts  of  manure 
to  the  boninier,  about  twenty-one  tons  to  the  English  acre*  Hiis  manure  is  in  general 
half  from  the  dunghill,  and  half  of  what  is  term^  merde,  or  a  collection  from  tlie  privies, 
whoch  being  plou^ied  in,  and  tbe  surface  made  smooth,  they  sow  the  seed  in  the  month 
of  April,  broad-cast,  and  cover  it  with  a  fasxrow.  lie  quantity  sown  is  estimated  at 
eleven  pounds  to  the  bonnier,  or  about  three  pounds  to  the  English  acre.  The  average 
paodnoe,  about  one  hundred  and  sixty  bushels  to  the  English  acre. 

475.  ne  emrroi,  a$  mmh  itivejbod  bothjdr  cattle  and  honet^  Is  a  crop  extremely  valuable.  In  Flandcn 
it  H  gtnaally  autntituted  in  tbe  room  of  hay,  and  a  moderate  qnantity  of  oato  b  also  flven.  To  each 
bone,  in  twcnty-fbur  hours,  a  measure  is  allotted,  which  weighs  about  twenty.flve  pounds.  This  appears 
a  peat  quantity,  but  it  makes  hay.feeding  altogether  unnecessary.  To  each  of  the  milch  cows,  a  similar 
nacasme  k  given,  mrfasding  tbe  tops,  and  this  ts  relied  on  fbr  good  butter,  both  as  to  quantity  and 

spafity. 

476.  The  white  beetf  or  mangoUt^wibrtd,  is  not  in  use  in  Flanders  as  food  for  cattle,  but 
waa  once  cultivated  very  extensively  for  the  production  cX  sugar.  At  the  time  the 
Freadi  government  encouraged  the  manufiKture  of  sugar  from  this  root,  experiraenta 
were  made  on  a  oonsidersble  scale,  and  vridi  great  success,  in  the  town  of  Bruges.  Hie 
inafhinwy  vtas  unexpensive,  and  die  remaining  cost  was  merely  that  of  the  manual 
lahour,  and  a  moderate  consumption  ct  fuel.  The  material  itself  came  at  a  very  low 
ratc^  about  ten  shillings  British  by  the  ton ;  and  to  this  circumstance  may  be  chiefly 
aaiOMited  the  cessation  of  the  manufacture.  Instead  of  encouraging  the  cultivator,  the 
govemujent  leaned  altogether  to  the  manufacturer,  and  made  it  imperative  on  every 
ftaaKT  to  give  ap  a  eertain  proportion  of  his  land  to  this  root,  without  securing  to  him 
a  Car  remnncratiosi.  The  consequence  was,  thai  the  manufacturers,  thus  supported, 
asid  Isktng  advantage  of  the  constrained  supply,  have  in  many  instances  been  known  to 
Rfbse  payment  even  of  the  carriage  of  a  pareel,  in  other  respects  sent  in  gratuitously ; 
asid  a  eonsequence  still  more  natural  was^  that  the  fiuiners,  wherever  tiiey  had  the 
oppiatuuily  of  shaking  off  so  profitless  a  crop,  converted  the  space  it  occupied  to  better 


C7.  To  tbe  mamtfattmrtr  ofheet  root  ntgar  the  profit  was  ample.  An  equal  quantity  of  sugar  with  that 
of  Ike  West  Indies,  which  at  that  time  sold  for  five  shillings  a  pound,  could  be  produced  on  the  spot  fVom 
MSMgaJd-worsei,  at  lew  than  one  shilling  by  the  pound :  and  to  such  perfection  had  the  sugar  thus  made 
Arir^  that  tbe  prefect,  mayor,  and  some  of  the  chief  persons  of  Bruges,  who  were  invited  by  a  manu. 
J^irer  to  witness  tbe  result  or  his  experiments,  allowed  the  specimens  which  he  produced  to  exceed 
AoK  of  tbe  ftee^  sugar. 

fit.  Tkeproeegt  of  mami^aeturmg  beef  root  nigart  as  then  in  use,  was  simple.  A  cylindrical  grater  of 
■Met4nB  WW  made  to  work  in  a  troogb,  prepared  at  one  side  in  tne  hopper  form,  to  receive  the  clean. 
vabiiliooU  of  tbe  beet,  which,  by  the  rotation  of  this  rough  cylinder,  were  reduced  to  a  pulp.  This  pulp, 
«aai  piseed  m  bags  of  osmd  or  hair^dotb,  aad  submitted  to  a  pressure  resembling  that  of  a  cider  press, 
TxUad  te  Bqaor  ia  ooswWersMc  quaotitr ;  which  being  botled  and  suMected  to  a  proportion  of  lime,  the 
— *^^- natter  was  precipitated.     The  Bqucr  betatg  then  got  rid  oi;  a  solotloQ  of  sulphuric  acid  was 
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added  to  the  precipitate,  which  being  boiled  egaia,  the  lime  was  diiengaged;  the  Moehariae  matter,  befnc 
then  fyeed  fhnn  the  liquor,  granulated,  and  was  ready  fbr  the  refiner,  liie  pulp  has  been  found  to  jielai 
upon  distillation,  a  wholesome  spirit,  very  inferior,  out  not  very  unlike,  to  geneva,  and  has  been  proved 
excellent  as  a  manure,  but  not  valuable  as  food  for  cattle,  beyond  the  first  or  second  day  from  the  preasi 
The  foregoing  process  required  but  a  fortnight  to  con^lete  it 

479.  Flax  is  cultivated  with  the  utniost  care.  The  field  intended  for  this  crop,  after 
two  or  three  ploughings  and  harrowings,  b  again  ploughed,  commencing  in  the  centre, 
and  ploughing  round  and  round  to  the  drcumferenoe,  so  as  to  leave  it  without  'any 
furrow.  Tlie  heavy  roller  is  drawn  across  the  ploughing  by  three  horses;  the  liquid 
manure  is  then  spread  equally  over  the  entire  surfiice,  and  when  well  harrowed  in  by 
eight  or  nine  strokes  of  the  harrow,  the  seed  is  sown,  which  is  also  harrowed  in  by  a  light 
haiTow,  with  wooden  pins  of  less  than  three  inches;  and  the  sar^ice,  to  conclude  the 
operation,  is  again  carefully  rolled.  Nothing  can  exceed  the  smoothness  and  cultivated 
appearance  of  fields  thus  accurately  prepared. 

480.  The  manure  ufdoersnOy  tued  for  the  Jhx  crop,  demands  particular  notice  :  it  is 
termed  liquid  manure,  and  consists  of  the  urine  of  cattle,  in  which  rape-ciske  has  been 
dissolved,  and  in  which  the  wdanges  conveyed  from  the  privies  of  the  adjoining  towns 
and  villages  have  also  been  blended.  This  manure  is  gradually  collected  in  subter- 
raneous vaults  of  brickwork,  at  the  verge  of  the  farm  next  to  die  nuun  road.  Those 
receptacles  are  generally  forty  feet  long,  by  fourteen  wide,  and  seven  or  eight  feet  de^, 
and  in  some  cases  are  contrived  with  die  crown  of  the  arch  so  much  below  the  surfiMX  of 
the  ground,  as  to  admit  the  plough  to  work  over  it.  An  aperture  is  left  in  the  side, 
through  which  the  manure  is  received  from  the  cart  by  means  of  a  shoot  or  trough,  and 
at  one  end  an  opening  is  left  to  bring  it  up  again,  by  means  of  a  temporary  pump,  which 
delivers  it  either  into  carts  or  tonneaus. 

481.  The  liquid  it  carried  to  the  fiM  in  sheets  or  barrels,  according  to  the  distance. 
TVhere  the  cart  plies,  the  manure  is  carried  in  a  great  sheet  called  a  wnU,  closed  at  the 
comers  by  running  strings,  and  secured  to  the  four  uprights  of  the  carts ;  and  two  men, 
standing  one  on  each  side  of  the  cart,  scatter  it  with  hollow  shovels  upon  the  rolled 
ground.  Where  the  tonneaus  are  made  use  of,  each  is  carried  by  two  men  with  poles, 
and  set  down  at  equal  intervals  across  the  field  in  the  line  of  the  rolling.  There  are  two 
sets  of  vessels,  which  enable  the  men,  who  deposit  the  loaded  ones,  to  bring  back  the 
others  empty.  One  man  to  each  vessel,  with  a  scoop,  or  rather  a  kind  of  bowl  with  a 
long  handle,  spreads  the  manure,  so  as  to  cover  a  certain  space ;  and  thus,  by  preserving 
the  intervals  correctly,  they  can  precisely  gauge  the  quantity  for  a  given  extent  of- 
surfiu^  For  the  flax  crop  they  are  profuse ;  and  of  this  liquid  mixture,  in  this  part  of 
the  country,  they  usually  allow  at  the  rate  of  2480  gallons,  beer  measure,  to  the 
English  acre. 

482.  Spurry  (Sp^rgula  arvdnsis)  {Jig,  58.)  is  cultivated 
on  the  poorest  soils.  It  is  so  quick  of  growth  and  short  of 
duration,  that  it  is  often  made  to  take  an  intermediate 
place  between  the  harvest  and  the  spring  sowing,  without 
any  strict  adherence  to  die  regularity  of  succession.     It 

is  sown  sometimes  in  the  spring,  but  in  general  in  the  ^^^IT     AiA  58 

autumn,  immediately  after  harvesting  the  corn  crops.  One 
light  ploughing  is  sufficient ;  and  as  the  grain  is  very 
small,  it  is  but  very  lightly  covered.  About  twenty- four 
pounds  of  seed  to  the  acre  is  the  usual  quantity.  Its  growth 
IS  so  rapid  that  in  five  or  six  weeks  it  acquires  its  full  ^ 
height,  which  seldom  exceeds  twelve  or  fourteen  inches.  ' 
The  crop  is  of  course  a  light  one,  but  is  considered  of  great  ' 
value,  both  as  supplying  a  certain  quantum  of  pr6vendcr  ^  ^ 
at  veiy  little  cost,  and  as.  being  the  best  food  for  milch  cows,"  to  improve' the  quality  of 
the  butter.  It  lasts  till  the  frost  sets  in,  and  is  usually  fed  off  by  milch  cows  tethered  on 
it,  but  is  sometimes  cut  and  carried  to  the  stalls. 

48S.  Where  spurry  is  toum  in  ^ning  the  crop  is  occasionally  made  into  hay ;  but  from* 
the  watery  nature  of  the  plant,  it  shrinks  very  much  in  bulk,  and  upon  the  whole  is  much 
more  advantageously  consumed  in  the  other  manner.  It  is  indigenous  in  Flanders ;  and, 
except  when  cultivated,  is  looked  on  as  a  weed,  as  in  this  country. 

484.  The  hop  is  cultivated  on  good  soils,  and  generally  after  wheat.  The  land  being 
four  times  ploughed,  Che  plants  are  put  in,  in  the  montii  of  May,  in  rows  with  intervals 
of  six  feet,  and  six  feet  distant  in  the  row.  In  the  month  of  October  they  raise  the 
earth  round  each  plant,  in  little  mounds  about  two  feet  and  a  half  high,  for  the  purpose 
of  encouraging  a  number  of  shoots,  and  of  preserving  them  from  the  frost.  When  all 
hanh  weather  has  disappeared,  about  the  beginning  of  April  in  the  second  year,  they 
level  those  litde  heaps,  and  take  away  all  superfluous  shoots  at  the  root,  leaving  but 
four  or  five  of  the  strongest.  They  then  spread  over  the  entire  surface,  at  the  rate 
of  twelve  carts  of  1500  lbs.  each,  by  the  English  acre,  of  dung,  either  of  cowa,  or  of  cows 
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and  twine  miied ;  bat  tfaey  sroid  the  hut  and  fennentadon  of  hone-dung.  Thb  dnh». 
mg  b  given  when  fhe  shoots  begin  to  appear ;  at  which  ttixie  also,  they  fix  in  the  earth, 
dose  to  each  faOl,  a  pole  of  dry  wood,  about  eif^teen  feet  in  length,  for  the  vines  to 
ding  by.  In  the  month  of  July,  they  give  the  saHace  another  dressing  with  urine,  at 
the  nte  of  lOOO  gallons  the  English  acre.  In  the  month  of  August,  the  crop  haa 
nearly  vriivd  at  its  full  growth,  and  flourishes  in  all  its  beauty. 

4BSL  Tkgenp  it  reatff  to  gaUker  at  Cikr  mim$k  qf  September,  when  they  cut  the  runiion  at  about  three 
feet  bam  the  gnMZQd,  and  in  Noveadier  they  cut  tbem  to  the  earth ;  thev  then  heap  up  the  aoU  about 
each  plant  at  befoce.  to  the  b«gfat  of  two  feet  and  a  half,  and  fbUow  prnnsely  the  taxxka  coune  «  abore. 
BwntMBH  each  year,  during  five,  which  is  the  usual  time  they  saiftr  the  plantation  to  continue,  and  at 
tbe  erpiratian  of  which  the  land  is  in  the  highest  condition,  and  suited  to  the  reception  of  any  other 
crop.  ^^ 

466L  MaideriM  sometimes  cultivated,  but  only  on  hmd  of  the  best  quality,  and  with 
pkraty  of  manure.  At  the  end  of  April  or  May,  accordingly  aa  the  young  plants  are 
large  enoo^  to  be  tran^lanted,  the  land  must  be  ploughed  in  beds  of  two  feet  and  two 
feet  and  a  half  wide  ;  the  beds  are  then  to  be  harrowed  and  raked,  and  the  young  suckeis 
of  the  mots  or  plants  are  to  be  put  down  in  rows,  at  intervals  of  a  foot  or  a  foot  and  a 
hal^  and  six  or  eight  inches  distant  in  the  row. 

«7.  Dm  vmg  tke  eniire  ntmrner  the  land  should  be  frequently  stirred,  and  kept  fVee  from  weeds.  In  the 
aenth  of  Korember,  when  the  leaves  are  faded,  the  pUnts  are  covered  with  two  inches  of  earth  by  a 
^ouzh,  haning  the  point  of  the  coulter  a  little  raised  or  rounded,  so  as  not  to  injure  the  young  plants. 

««.  /■  ike  foUmehtg  spring,  when  the  young  shoots  are  four  or  fire  inches  long,  they  are  gathered  or 
torn  oS;  and  planted  in  new  bells,  in  the  some  nuuuaer  as  has  been  pointed  out  above ;  and  thra  in  the 
awQth  cf  Sepcember  or  October,  after  the  fkded  leaves  have  been  removed,  the  old  rooU  arc  tolico  up. 

4991  Tie  madder  tkuM  taken  up  should  be  deposited  under  cover,  to  protect  it  from  the  rain  ;  and,  after 
lea  ortvelve  days,  plaoed  in  an  oven  moderately  heated  When  dried  sufficiently,  it  is  gently  beaten 
with  a  ftaiL  to  get  rid  of  any  clay  that  may  adhere  to  the  plants ;  and,  by  means  of  a  amall  windraiU,  is 
jEToand  and  lifted,  to  separate  it  from  any  remaining  earth  or  dirt  It  is  then  replaced  in  the  oven  for  a 
sb£«t  tiaae,  and  when  taken  out  is  spread  upcm  a  bair-^loth  to  cool ;  after  which  it  is  ground  and 
deooEd  onoe  more.  It  is  then  carried  to  a  bruising-mill,  and  reduced  to  a  fine  powder,  after  which  it  it 
padLed  ia  casks  or  barrels  2br  market 

490.  Tht  etdtwrt  of  wood,  though  not  general,  has  been  practised  in  FUmders.  It 
was  an  object  with  the  French  government  to  spread  the  cultiTation  of  it,  and  a  oon- 
sidenble  quantity  of  seed  was  sent  gratis  into  the  country  for  that  purpose. 

491.  Wood  thrives  only  on  giwoeUy  and  wndy  toils,  which  must  be  well  pulverised, 
msaur^  and  formed  into  beds,  as  in  the  case  of  madder  culture.  It  b  town  in  March 
or  April  in  rows,  or  broad-cast,  and  harrowed  or  covered  with  a  rake.  All  weeds  are 
cleared  away,  and  the  plants  thinned,  if  a  careful  culture  is  followed.  The  leaves  are  the 
part  of  the  plant  wfaidi  b  used  by  the  indigo  manufittturer.  They  should  be  gathered 
sQgiy,  like  those  of  spinach,  as  soon  as  they  begin  to  show  signs  of  maturity,  and  the 
mature  leaves  taken  off  from  time  to  time  as  they  grow.  Tins  operation  goes  on  from 
Juneto  Septexnber  in  the  first  year,  and  from  June  to  August  in  the  second ;  when  the 
pbnt  being  a  biennial,  shoots  into  flower  stems.  The  leaves  are  fermented,  and  the  dye 
predpitBted  from  the  liqtunr  and  dried,  &c,  in  a  manner  analogous  to  what  b  practised 
in  India  with  indigo ;  but  with  great  improvements,  made  at  the  instance  of  the  F^nch 
gaveiuuient,  which,  in  1810,  caUed  forth  the  process  described  in  a  French  work,  and 
trambted  in  the  appendix  to  RadcliflPs  report.  At  present  it  b  to  be  considered  more 
as  matter  of  carious  tustoricsl  information,  or  of  local  adoption,  than  of  general  utility ; 
because  no  mode  of  cultivating  or  preparing  woad  could  bring  it  into  competition,  either 
in  the  European  or  American  market,  with  indigo. 

492.  WiA  cuHnojy  vegetables  the  Flemish  markets  are  abundantlt/  supplied.  Moot  of 
these  are  grown  by  the  amall  farmers,  and  are  of  exceUent  quahty.  To  every  cottage 
in  Flanden  a  garden  of  sasne  description  b  attached ;  and  according  to  the  means,  the 
lebore,  and  the  skill  of  the  possessor,  b  rendered  more  or  less  productive.  The  general 
principles  of  management  with  all  are,  frequent  digging,  carefid  weeding,  ample  ma- 
During,  and  immediate  succession.  The  rotation  depends  on  circimistanccs.  Tlie 
chief  vegetables  in  common  use  are,  parsnep,  carrot,  turnip,  scorzonera,  savoy,  jettechou 
cabba^  (Bmaaeb  sprouts),  onions,  leeks,  peas,  beans,  and  all  kinds  of  saLsding,  with 
aaodfaer  vegetable  called  fioe  haricot,  a  huge  species  of  French  bean,  which  has  a  place 
in  the  Add  or  garden  of  almost  every  fiurmer,  and  being  sliced  down,  pod  and  seed,  b 
made  a  chief  ingredient  in  all  fium^-houae  .cookery. 

493.  The  treatment  <fasp€pragus  here,  and  g^ierally  in  Flanders,  differs  considerably 
from  oar  method.  In  fonning  their  beds,  they  are  not  by  any  means  particular  as  to 
very  deep  trenching,  or  a  profusion  of  manure ;  nor,  as  they  grow  up,  do  they  cover  ttic 
be^  with  litter  tat  the  winter,  nor  fork  and  dress  them  in  the  spring.  In  the  furrows 
they  ftim  a  rich  and  mellow  compost  of  earth  and  dung,  with  which,  before  winter 
sets  in,  they  dress  tip  the  beds  to  the  height  of  nearly  eighteen  inches  from  the  level  of 
the  crowns ;  and,  without  any  liirdier  operation  (except  supplying  the  furrows  again  for 
the  ensoing  year),  as  soon  as  the  buds  appear,  they  cut  them  nine  inches  under  the 
vn&ce,  by  which  means,  having  but  just  reached  the  light,  the  whole  of  tlie  stock  is 
UsKfaed. 

G 
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494.  The  fre^ent  manvrtngi  given  by  the  Flenusfi  farmer  astonish  a  stranger ;  tlie 
sources  whence  it  is  obtained  in  sufficient  quantity  form  the  difficulty,  and  this  can  only 
be  resolved  by  referring  to  the  practice  oftoUing ;  to  the  numerous  towns  and  villages  ;  and 
to  the  care  with  which  every  particle  of  vegetable  or  animal  refuse  u  saved  for  this 
purpose.  Manure  in  Flanders,  as  in  China,  is  an  article  of  trade.  The  selling  price 
of  each  description  is  easily  ascertained ;  the  towns  let  the  cleansing  o£  the  streets  and 
public  retiring  places  at  great  rents.  Chaptai  says  there  are  in  every  town  sworn  brokers, 
expressly  for  tiie  purpose  of  valuing  night  soil ;  and  that  these  brokers  know  the  exact  de- 
gree of  fermentation  in  that  manure  which  suits  every  kind  of  vegetable,  at  the  different 
periods  of  its  growth.     {Cktmie  appliqude  d  VAgnculturey  1.  137.) 

495.  Every  substance  tfiat  constitutes,  or  is  convertible  to,  manure,  is  sought  tifier  with 
axjidUy,  which  accounts  for  the  extreme  cleanliness  of  the  Flemish  towns  and  pavementSy 
hourly  resorted  to,  with  brooms  and  barrows,  as  a  source  of  profit  Even  the  chips 
which  accumulate  in  the  formation  of  the  wooden  shoes  worn  by  the  peasantry,  are  made 
to  constitute  a  part  of  the  compost  dung-heap  ;  and  trees  are  frequently  cultivated  in 
barren  lands,  merely  to  remain  till  their  deciduous  leaves  shall,  in  course  of  time,  have 
formed  an  artificial  surface  for  the  piu^ose  of  cultivation.  The  manures  in  general  use 
are,— 

496.  TV/orm-yonf  dustgj  which  is  a  mixture  of  every  xnatter  that  the  fMrnuyard  produces,  fanned  into 
a  compost,  which  consists  of  dung  and  Utter  Arom  the  stables,  chafT,  sweepings,  straw,  sludge,  and  rubblsb, 
all  coUected  in  a  hollow  part  of  the  yard,  so  prepared  as  to  prevent  the  juices  from  being  wasted ;  and  tbe 
value  of  this,  by  the  cart-load  of  1500  lbs.  of  Ghent,  is  estimated  at  five  flnmcs. 

4S7.  The  dung  of  sheep,  pigeons,  or  poultry,  by  the  same  cart-load,  five  francs  and  a  half. 

498.  SweepHtgs  (^streets  and  roads,  tsaaQ€i}3Mal&tj,iYaeettwacs. 

499.  Ashes  qf  peat  and  wood  mixed,  same  quantity,  eight  francs. 

500.  Privy  manure  and  urine,  same  quantity,  seven  francs. 

501.  Lime,  same  quantity,  twenty-four  francs. 
508.  Rape-cake,  per  hundred  cakes,  fifteen  francs. 

503.  Gypsum,  sea  mud,  and  the  sediment  of  the  canals,  have  been  all  tried  experhnentany,  and  with 
lair  results :  but  the  two  former  have  been  merdy  tried ;  the  latter  is  used  sucoeisAilly  in  the  vicinity  of 
Bruges. 

504.  Bone  manure  was  altogether  unknown  hi  Flanders  j  but,  at  the  suggestion  of  Bad  Ufl;  Is  now 
undn  experiment  in  that  country. 

505.  The  etgricultural  imjiiements  of  Flanders  are  by  no  means  such  as  the  exodlenoe 
of  the  Flemish  culture  would  lead  us  to  suspect.  They  are  in  general  of  rude  work- 
manship, but  constructed  with  attention  to  strength,  durability,  and  cheiq^neaa. 

506.  The  plough  has  a  rude  appearance,  but  works  easily,  and  makes  excellent  work  in 
loose  friable  soil ;  though  it  would  not  make  a  sharp  angled  furrow-slioe  in  breaking  up 
pastures.  It  is  never  drawn  by  more  than  two  horses,  and  on  light  sands  often  by  one^ 
or  by  a  single  ass. 

507.  The  binot,  or  Walloon  plough,  used  in  Brabant,  described  by  Sir  John  Sinclair,  is  a  ploogh  with  u. 
doublo  or  scuffler  share,  two  mould-boards,  but  no  coulter.  It  is  chiefly  used  for  breaking  up  loDdsi  If 
the  soil  is  foul,  they  employ  it  two  or  three  times,  for  the  purpose  of  cleaning  it  thorougmy.    The  land 


is  not  turned  met,  as  by  the  plough,  and  the  weeds  buried,  but  the  soil  is  elevated  into  small  ridaea,  by 
ineans  of  which  the  couch  and  other  root-weeds  are  not  only  cut,  but  they  are  exposed  to  the  mwt  in 
winter,  and  to  the  drought  of  spring ;  and  when  the  land  becomes  dry,  which  it  does  quickly  when  thus 


that  he  used  exactly  the  some  form,  as  when  a  double  mould-board  plough  was  ordered. 


508.  The  mouldebaert  (Jig.  59.)  is  a  curious  and  useful  implement.     It  resembles  » 
large  square  malt  or  cinder  shovel,  strongly  prepared  with  iron  on  tiie  catting  edge,  and 
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is  dnwn  by  a  pur  of  horses  with  swingle>trees.  It  is  used  to  lessen  inequalities  of 
sor&oe,  bj  renumng  a  part  of  the  8<nl  from  the  heights  to  the  hollows,  which  it  does 
in  tn  ea^  and  expeditious  manner.  The  driTer,  who  uses  long  reins,  by  pressing 
moderatdy  on  the  handle  (a)  as  the  horses  go  forward,  collects  and  transports  about  five 
hundred  weight  of  earth  to  the  place  where  it  is  to  be  deported  ;  which  is  effected  in  the 
mart  summary  manner  by  his  letting  go  the  handle :  this  causes  the  front,  or  edge  of 
the  madune,  (6)  to  dip,  and  catch  against  the  ground,  whereby  it  is  at  once  inverted  and 
emptied  of  its  load.  The  extremity  of  the  handle,  to  which  a  rope  (c)  is  affixed,  by  this 
inTi3son  strikes  against,  and  rests  upon  the  swingle-tree  bar,  and  in  this  manner  the 
monldeboert  is  drawn  along  towards  the  accumulated  earth,  when,  by  taking  up  the  rope, 
the  dmer  draws  back  the  handle,  collects  his  load  as  before,       ^^  50 

Iffocecds  to  the  spot  whidi  is  to  receive  it,  and  the  horses  are 
never  iar  a  moment  delayed.  Tlie  saving  of  time  and  labour,  in 
filling  and  emptyings  gives  this  implement  a  decided  superiority 
OTcr  the  cart ;  nor  is  the  ground  so  much  injured  by  this,  as  by 
wheds. 


5()o.  TV  HmsuaUt  tcgtke  {Jtg.  GOJ  u  the  general  reaoinp  instrument  both 
ka  ihc  Nctb^bads  and  in  French  Fumden.    The  hanoie  u  fourteen  inches, 
«^tb  a  ihidd  for  the  hand  of  foor  and  a  half  inches,  in  all  eighteen  and  a  half  > 
ECKJiei :  the  blade  ia  two  fiect  three  inches  in  length,  the  point  a  little  raised,^ 
s^  the  entire  edge  bevelled  upwards  so  as  to  avoid  the  surface  of  the  n-ound, 
as>i  the  frrqaoit  use  of  the  sharpening  stone.    The  handle  of  the  crook  being 

of  hard  vood,  is  used  as  a  scythe  board.     A  farther  account  of  the  mode  of  

Bi4s^  this  instrument,  and  of  a  series  of  trials  which  have  been  made  with  it  in  Scotland,  will  be  1 
ia  A  succeeding  part  of  this  work. 

Sill  The  great  Brabani  scythe  {fig.  6L)  diScrs  UtUe  fVom  the  British  Implement,  and  is  in  general  use 
fer  BBowmg  dorer. 

"^  511.  TSeiyfajsAnV,  to  which  RadclifT  seems  to  attach  unmerited  importance,  it 

"*        nothing  more  than  a  screen  for  freeing  grain  from  vermin,  dust^  or  amaU  seeds.     It 
resembles  a  gravel  screen,  and  \*  used  m  the  same  manner. 

512.  The  trenching  spade  consists  of  a  blade  of  iron  lirteen  inches  long,  and  a  han. 
die  of  two  feet  The  Labourer  btandinK  in  the  last  formed  trench,  with  his  left  hand  at 
the  bottom  of  the  handle,  and  hl&  right  near  the  top,  by  the  weight  of  his  body,  and 
without  the  assistance  of  his  foot,  sinks  the  spade  about  eighteen  inches,  and 
ctanding  sideways,  throws  off  the  soil  with  a  peculiar  sleight  and  turn  of  the  wrist, 
so  as  to  lodge  it  in  an  oblique  petition  in  the  trench,  and  against  the  preceding  lino 
of  work,  retiring  as  he  casts  it  from  the  sp-ide,  and  thereby  effecting  some  little  mix- 
tore  of  the  two  strata,  though  the  upper  surface  is  at  the  same  time  placed  below  th« 
other. 

513.  7^  pronged  hoe  has  a  pronged  blade  on  one  side,  and  a  common  plate  on  the 
other  ;  it  is  excwdingly  usefUl ;  one  side  may  be  used  for  cutting  weeds  where  they 

^  prevail,  and  the  c^er  for  stirring  a  surface  already  clean. 

I     514.  The  chariot f  or  great  cart  (Jig.  62.],  is  the  only  machine  of  the  Flemish  fkrmer 

which  appears  to  transgress  the  bounds  of  a  rigid  economy.    This,  as  it  is  not  only 

to  be  used  for  the  transport  of  grain,  but  of  the  farmer  and  his  family  occasionally. 

to  the  market.town,  is  more  ornamentally  finished  than  any  other,  and  is  painted 

f  eokmia.  chiefly  green  and  red ;  an  awning  also  is  very  ingeniously  contrived,  as  an  occasional 

i^ai^  toe  rain  and  sun.  From  the  natural  spring  of  so  long  a  perch,  the  centre  part  of  this  machine 


is  by  aokiBeaas  an  uneasy  conveyance ;  and  there  the  fiurmer  sits  in  all  strfemnlty,  whilst  a  well  appointed 
boor  acis  »  a  portiDoo,  and  hia  fine  and  spirited  pair  of  well-trained  horses  bring  him  home  from  market 
ctanpidtrot 

515.  JgriculturtU  operations  of  erery  kind  are  performed  with  particular  care  in 
Flanden.  The  most  remarkable  feature  in  the  operations  of  culture  consists  in  the  fre- 
quent ploughings  given  on  all  soils  ;  in  strong  soils  for  the  sake  of  pulverisation  as  well  as 
^eanlineas ;  in  the  lifter,  chiefly  for  the  destruction  of  weeds,  and  blending  the  manure 
*rith  the  9oiL  But,  considering  that  but  one  pair  of  horses  is  in  general  allowed  to  about 
thizty  acres,  it  is  surprising  bow  (with  the  execution  of  all  the  other  farming  work) 
time  can  be  found  for  the  number  of  ploughings  which  is  universally  given.  Very 
geocnllv,  the  number,  for  the  Tarious  crops,  respectively,  is  as  follows  :  — 
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For  TTkeat,  two  ploDRhlna,  vitta  two  hamwkiffi.       Poor  OUcMo,     two  or  three  flatuiftiingtt  wUtntwo 

J^yCf               Ivoor  thTeodltio*  ditto*  lUocoPf    fiHor                            dittoj 

<M«,              throe             dllto,  ditto.  If«np,       four                            ditto, 

/^nWoM,        foor              ditto,  ditto.  9^-^_   rtfuwM  a  iint  crop,  ditto, 

CamU,         Tour              ditto,  ditto.  '' 1  oBeasaMcandcropfdltto, 

Flax,            two              ditto,  ditto.  v.1.,^   fdireeatafixstcrap,  ditto« 

~    '    '    '     four             ditto,  ditto.  ^'*''^*laneacaMoaadaai>,ditto, 

thrae            dittos  ditto.  Bmama,       two                           dittos 

tfaice           ditto,  ditto.  Fattomtt   fcarorfive               ditto* 

516.  TrenMng  is  a  feature  almost  peculiar  to  Flemish  farming,  and  that  of  Tuscanjr. 
This  remarkable  practice  is  confined  to  the  lighter  soils,  and  u  not  used  where  the  strong 
clay  prevails.  In  the  districts  in  which  it  is  adopted,  the  depth  of  the  operation  Tsries 
with  that  of  the  soil ;  but  till  this  has  arrived  at  nearly  two  feet  of  mellow  surfaoe, 
a  little  is  added  to  it  at  each  trenching,  by  bringing  to  the  top  a  certain  proportion  oC 
the  under  stratum  ;  which,  being  exposed  to  the  action  of  the  atmosphere,  and  minutely 
mixed  with  a  soil  already  fertilised,  gradually  augments  the  staple  till  the  sought-for 
depth  be  required. 

517.  The  management  of  Hoe  slock  in  Flanders,  though  good,  is  not  so  eminently  ex- 
emplary as  their  tilhige  culture.  The  cattle  are  the  short-homed  Dutch  breed ;  the  colour 
generally  black,  or  black  and  white.  Little  attention  is  given  to  the  improvement  of  the 
form  by  selection.  Tlic  sheep  are  long-woolled  and  long-legged,  and  afford  a  coarse  fleece 
and  very  indifferent  mutton.  Tliey  are  housed  at  night,  and,  in  the  daytime,  foUow  the  shep- 
herd and  his  dog  through  pathways  and  along  the  verges  of  the  fields  and  roods,  pickin|^ 
up  a  mere  subsistence,  and  never  enjoying  the  range  of  a  sweet  and  wholesome  pasture.  In 
winter  they  are  let  out  but  ohce  a  day,  and  are  fed  in  the  sheep  houses  on  rye  and  hay. 
&c.  A  cross  vrith  the  Merino  breed  has  been  tried ;  but,  as  might  have  beem  predicted 
from  the  incongruous  parentage,  with  no  benefit.  The  swine  are  long-legged,  narrow, 
backed,  and  flat-ribbed ;  not  easily  fatted,  but,  when  well  fed  and  long  kept,  makin|f 
excellent  pork  and  bacon. 

5 1 B.  The  horse  is  the  animal  for  which  Flanders  has  long  been  noted,  with  regard  to  tbe 
excellence  of  its  working  breed ;  and  that  of  England  has  been  considerably  improved 
by  the  frequent  importation  thence  of  stallions  and  mares,  previous  to  the  French 
revolution.  Hie  Suffolk  punch  horse  comes  nearest  to  the  most  prevalent  variety  in 
Flanden ;  the  resemblance  is  strong,  not  only  in  colour,  but  in  some  of  the  'essential 
points  of  form  :  however,  though  the  prevailing  colour  is  chestnut  in  all  its  shades,  yet 
other  colours  are  likewise  to  be  met  with ;  and,  with  very  few  exceptions,  the  Flemish 
horses  are  of  superior  strength,  and  of  the  true  working  character.  Hie  chie^  indeed 
almost  the  only,  defects  to  be  observed  in  any  are,  a  want  of  depth  in  the  girth,  and  a 
dip  behind  the  withers  ;  for  symmetry,  perhaps  the  shoulder  also,  at  the  top,  should  be  a 
little  finer ;  but  in  all  other  respects  they  possess  the  best  shapes. 

519.  Ewry/arnter  breeds  lUs  oumvM>rkJkorses,  and  dispoaa  of  tiie  TedvmOaac^  Even  the  total  abseni^ 
of  pasture  is  not  suffered  to  prevent  it :  and  the  foals  are  found  to  thrive  remarkably  wdl  in  a  dose 
house.  For  this.purpose.  as  well  as  for  the  general  keep  of  the  stock,  a  resular  dietary  is  dburved.  Tbe 
manger  is  formoti  of^weli  cemented  brickwork.  In  summer  clover,  and  in  winter  carrots,  are  osuany 
given ;  hay  in  very  small  quantities,  but  in  all  cases  chopped  straw  mixed  with  com  or  beuia,  or  both, 
and  water  aired  by  keeping  in  the  stable,  and  whitened  with  a  pretty  strong  proportion  of  baricy-meaL 
With  every  symptom  of  suifident  spirit,  they  are  extremely  docile ;  antl,  besides  being  obedient  to  the 
word,  are  guided  m  intricate  cases»  in  a  manner  surprising  to  a  stranger,  tiy  a  sin^e  cord }  this  rein  is 
never  thick,  and,  in  some  instances,  is  as  small  as  a  stout  whipcord,  and  yet  in  the  deeper  tolls 
three  powerful  horses  abreast  (the  bridles  of  the  middle  and  off.side  horses  beins  connected  with 
that  upon  the  near-side  horse,  to  which  this  rein  is  affixed)  are  guided  by  it  at  all  the  tuminga,  the 
ploughman  holding  the  rein  in  one  hand,  and  his  single-handed  plough  in  the  other,  and  performing  his 
vrark  with  the  most  accurate  straightness  and  precision.  Of  com  to  market,  a  pair  of  horses  generally 
draw  two  tons  ;  of  manure  to  the  field,  one  ton  and  half;  and  on  the  pavement  in  the  towns,  three  ions, 
without  i^^aring  to  be  overloaded. 

520.  The  skodng  of  horses  in  Flanders  is  attended  to  with  particular  care,  and  in 
that  country  has  long  been  practised  the  mode  of  preserving  the  bars  of  the  hoof,  and  of 
letting  the  frog  come  in  contact  with  the  ground,  recommended  in  England  by  Freeman 
and  Professor  Colman.  Tlie  use  of  cockers,  or  turned  heels,  is,  except  in  part, 
entirely  abandoned.  In  two  respects,  however,  the  shoeing  in  Flanders  differs  from  any 
of  the  methods  in  use  with  us.  In  onet  that  to  prevent  ripping,  the  hoofs  of  the  fore- 
feet arc  pared  away  towards  the  toe,  and  the  shoes  so  fitted,  t^t  the  fore  part  shall  not 
touch  (vi-ithin  three  fourths  of  an  inch)  the  same  level  surface,  upon  which  the  heel  and 
middle  of  the  shoe  shall  rest. 

521.  T%is  preparation  qf  the  foot  is  in  general  use :  the  horses  are  not  thereby  in  any  degree  inlurcd. 
and  are  particularly  sure-footed.  The  other  point  of  difiteence  is,  that  the  shoe  is  nailed  on  flat  and  dose 
to  the  foot,  which,  in  depriving  the  iron  of  ail  spring,  and  all  unequal  pressure  against  the  nails,  may  be 
in  part  the  cause  of  the  durabifity  of  the  shoeing. 

£22.  For  shoeing  vicious  horses  every  precaution  is  taken  by  the  use  of  the  forge  machine,  a  common 
appendage  to  the  smithies  in  Flanders.  If  the  horse  is  not  altogether  immanageable,  his  hind  foot  la  tied 
to  a  cross  bar,  or  his  fore  leg  to  a  stilt  and  bracket ;  but  if  he  is  extremely  vicious  indeed,  he  can  be  raised 
fhmi  the  ground  in  a  minute,  by  means  of  a  cradle-sling  of  strong  girth  web,  hooked  to  the  upper  aide, 
rails,  which,  with  a  slight  handspike,  are  turned  in  the  blocks  that  support  them  (the  extremities  of  the 
sling  thereby  coUing  round  them),  till  the  horse  is  elevated  to  the  proper  heigh^  and  rendered  wholly 
powerless. 

523.  The  Flemish  and  Dutch  dairies  are  more  remarkable  for  the  abundance  than  tbe 
excellence  of  their  products ;  owing  to  the  inferiority  of  their  pastures,  and  tbe  cows 
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bo^epi  Ae  grater  pwt  of  the  winter  in  the  hotue.  In  summer  the  prindpel  wticle 
of  fbod  m  Flanders  is  dorer,  cut  and  carried  to  the  stall.  On  a  small  scale,  when 
^tarsge  IS  to  be  had,  they  are  left  at  liberty;  when  this  is  not  the  case,  each  cow  is  led 
I7  a  rope,  and  permitted  to  feed  round  the  com  fields,  the  giassy  bordera  of  which  are 
kn  shout  ten  feet  wide  for  this  purpose. 

f,^J*fi^dZ^^^.T  ff'^'^y  twenty-ikwr  hcnxt,  is  stnw,  eishteen  pounds;  tumipi,  ilzty 
Pf™-  _.™*  nnnani  bml  the  turnip*  for  them ;  others  give  them  rsw,  chopping  them  with  tbeimade : 
SL^J^tf^^*'^  ^  «»ceiM»y  to  obrlate  the  risk  of  the  snimal  being  choked,  whereto^ 
wbi^auaallythecMeja  Ftandexi,sieoftoosmaUaiise:  In  lieu  of  tumip«,lSiCatoei,  camU.  «3 
gran,  an  oocaiioaally  used.  Bean.jtnw  is  likewise  given,  and  unifonnlv  a  whitc^&lTprepared  bodi  for 
^SLSLat^S^^JS^^^i  of  water  in  which  some  oilcake  has  been  di«aolved,  whitened  with  ryemcal, 

525.  In  the  dakries  the  summer  feed  is  pasturage  day  and  night;  in  winter,  hay, 
tnniqK,  carrots,  grains  fnnn  the  breweries,  cakes  of  linseed,  rap^eed,  bean  and  other 
^^^^  <l>e  white  drink  before  mentioned.  For  the  sake  of  cleanlin^  the  taik 
ofdie  cows  are  tied  to  the  nxjf  of  the  cow-house  with  a  ccmi  during  the  time  of  milking. 
■He  cow^Jiousesy  both  in  Flanders  and  Holland,  are  kept  remarkably  dean  and  warm ;  so 
mnch  9(^  that  a  gendeman  «« spoke  (to  Radcliff)  of  haring  drunk  o^ee  with  a  cow- 
keeper,  in  the  general  stable,  in  winter,  without  the  annoyance  of  cold,  of  dirt,  or  of 
snyoffensTe  smelL**  The  Dutch  are  particularly  arerK  from  unfolding  the  secrets  of 
tfieir  <biry  management;  and,  notwithstanding  the  pointed  queries  of  Sir  John  Sinclair 
OQ  the  subiect,  no  satisfiu;tory  idea  was  given  him  of  their  mode  of  manufacturing 
hotter  or  cheese. 

526.  Tke  woodiands  of  Flanders  are  of  considerable  extent ;  but  more  remarkable  for 
tha  care  bestowed  on  them,  than  for  the  bulk  of  timber  grown.  To  this  purpose,  in- 
deed, the  soil  is  inadequate ;  most  of  these  woods  haTing  been  planted  or  sown  on  land 
^^— '-" — ^  too  poor  for  tillage. 


^.  HfarmiMg  art^tdal  plaiUations.  the  general  mode  is  to  plough  the  ground  three  or  Ibnr  times,  sad 
a  qqp  or  tMctwheat  r  afterwards  the  plants  or  seeds  are  inserted  and  Doed  for  a  year  or  two,  till  they 
rorertte  mr£^  For  the  Scotch  pine,  which  is  sometimes  sown  alone  on  the  poorest  soili^  the  most 
"***■* .™  ti»  simplest  mode  is  that  of  bumii^  the  surface,  for  which  process  its  heathy  quality  gives 
great  acffity.  The  ashes  being  sprcad,the  ground  u  formed  into  beds  from  six  to  fiiteen  feet  wide,  sccord. 
?^/°^  cigaimsrsncea ;  the  seed  sown  at  the  rate  of  six  pounds  to  the  English  acre,  and  covered  by  a 
^pc  saorefi^g  flpom  theftirrows,  which  are  sunk  about  two  feet,  not  only  to  simply  covering  to  the  beds, 
bat  as  dEsma  to  carry  off  the  surface  water.  ^^ 


528.  &ieHtwe  art^tdal  woods  have  been  created  in  this  manner,  oonrerting  a  barren 
■oOinto  a  state  of  productiveness,  the  least  expensire, very  profitable,  and  h^hly  oma- 


Of  six  years*  growth,  there  exist  flourishing  plantations  (treated  in  this  manner), 
fiamfivetonineleet  inheigltt.  At  about  ten  years  from  its  fonnation,  they  begin  to  thin 
Aewood,  and  conrintie  to  do  so  annually,  with  such  profit  by  the  sale,  as  at  the  end  of 
^rtf  years  to  hsire  it  dear  of  eirery  charge ;  a  spedfie  property  being  Uius  acquired,  by 
■obatiy  and  attention  merdy,  without  the  loss  of  any  capital. 

529.^i\we  woods  are  often  sown,  and  with  great  success,  without  the  labour  of  bumifig 
the  sorfree  ;  as  at  Vladdoo,  in  the  neighbourhood  of  Dixmude,  where  a  luxuriant  crop^ 
seven  feet  high,  though  of  but  five  years'  growth,  had  been  culdvated  by  Madame  de  Cleir, 
by  nerciy  plougliing  the  heathy  surface  into  beds  of  fifteen  feet,  harrowing,  sowing  at  the 
nie  of  six  pounds  to  the  English  acre,  raking  in  the  seed,  and  covering  the  beds  lightly 
uon  the  fkmowa,  which  are  sunk  about  eighteen  inches  deep. 

.Z^-***^  "«*^  9f  souring^  practised  by  the  Baron  dc  Serret,  In  the  vlctolty  of  Bruges,  was  productive 
SLl.^*^.'"*  **"  luxuriant,  merely  by  sowing  the  seed  upon  sand  (taken  from  the  excavation  for  a 
Bmifia|r>  which  w»s  spread  over  the  heathy  sur&ce,  the  seed  raked  in,  and  the  ftirrows  shoveled  up. 
^L  Tke  toKing^  nine  seed  in  many  cases  is  adopted  for  the  purpose  of  bringing  waste  land  Into  an 
«nHe  strte,  ^lich,  when  the  timber  has  been  disposed  of,  is  found  to  yield  admirable  crops,  from  a 
«™«  SOB  Anaod  by  the  aocumulatioa  of  the  leaves  which  have  (Ulen  for  so  many  years.  For  this 
popwe  aJMi,  the  facvom  is  Avqoently  sown  upon  waste  lands  of  a  similar  description,  and  at  the  end  of 
Hwr  ar  life  yesxs  b  polled  away,  leaving  the  soil  capable  of  yielding  crops  of  com. 

53S.  7A«  preservation  of  trees  is  attended  to  in  die  strictest  manner,  not  only  by 
l"°P»yrs,  but  by  the  gorermnent.  As  an  example  of  this,  Radcliff  mentions  that  at 
acatan  season  of  the  year,  when  the  caterpillars  commence. their  attack  upon  the  trees, 
every  &rmer  is  obliged  to  destroy  those  upon  his  own  premises,  to  the  satisfaction  of  the 
OB^ar  of  his  particular  commune,  or  to  pay  the  cost  oi  having  it  done  for  him.  As  a 
psoof  of  the  strictness  with  which  this  is  enforced,  the  gorcmor  sends  round  a  circular 
letter  aanually,  reminding  the  sub-intendants  and  mayors  of  the  obligations  and  penalties 
^nonperformance. 

5S3.  7%ere  are  a  number  of  royal  Joresis  in  Flanders ;  and,  besides  these,  all  the  trees 
oa  die  sdes  of  the  public  roads  belong  to  the  goTemment.  In  West  Flandera  there  are 
five,  aoaounting  together  to  nearly  lO,000  acres.  Tliey  are  superintended  by  eighteen 
Pdoos :  an  inspector,  resident  at  Bruges ;  a  deputy  inspector,  resident  at  Ypres ;  two 
garda  g^teratut,  and  fourteen  particuliers,  or  privates.  Tlie  inspector  is  answerable  for 
3<1 :  from  him  tiic  garde  gSatral  takes  liis  in.<»tructions,  and  sees  that  tliey  are  enforced  by 
^  loirates,  to  wbrnn  is  committed  the  regulation  of  Uie  necessary  labour. 
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5S4.  J%e  cuUina  take  place  periodiealhf  with  respect  to  imall  trees  and  fire- wood,  so  as  to  secure  an 
annual  produce ;  out  reservoi  are  always  left  to  become,  eventually,  large  and  ▼aluable  timber. 

635.  The  cutting  of  the  UulU*  or  coppice,  chiefly  used  as  fire. wood,  takes  place  erery  Seventh  year ; 
that  of  the  high  and  grosser  c(m>ioe,  every  tweaty.flfth  year ;  the  felling  oT  the  half-grown  forest  trees, 
every  sixtieth  year ;  and  that  of  the  Aill.gn3wn  forest  trees,  once  in  a  hundred  years. 

536.  In  tfie  management  ofcopjncet,  it  is  considered  essential  to  preserve  the  roots  from 
stagnant  water ;  the  trenches  originally  formed  for  that  purpose  are  from  time  US  time 
cl^red  out;  and  the  sediment  and  manure  from  the  falling  leaves,  which  have  accumulated 
in  them,  are  carefully  spread  upon  the  ridge,  or  rounded  set,  which  the  wood  occupies.  A 
second  branch  of  regular  attention  is  to  remove  all  brambles  and  briars ;  a  third,  to 
replace  the  old  and  foding  stocks  by  new  plantations ;  a  fourth,  to  thin  the  stems  with 
regularity  and  care. 

557.  The  torts  qf  treet  are  bbtrh,  oak,  service,  ash,  maple,  elm,  beech,  poplar,  aspen.  wUd  JP&ne,  Wey. 

mouth  pine,  plane,  lime,  larch,  Spanish  chestnut,  and  alaer.    A  variety  of  pine,  called  the  FiiStis  maci- 

tima,  but  not  the  pdant  of  that  namtf  which  is  known  on  the  coast  of  Italy  and  Greece,  has  been  tried  on 

the  sea.coast,  and  found  to  resist  the  sea-breeze.    It  is  said  extensive  pbmtations  have  been  made  of  this 

tree  on  the  coast  of  France,  at  Bourdeaux,  and  that  it  produces  excellent  timber ;  but  whether  it  is 

a  distinct  species,  or  a  variety  possessing  any  particular  qualities,  or  merely  the  common  wild  or  Scotch 

pine.  In  a  favourable  situation,  does  not  appear.    Most  probably  the  last  circumstance  is  the  case.    lite 

^  ,  phae  is  liable  to  the  attacks  of  the  B^stnchus  jsinip^rdus  0^.  6a), 

^'^       \t(U  on  the  wood  of  the  old  branches,  and  ofthe  larva  of  a  species  (tf  moth 

^jl^  jKg  on  the  leading  young  shoots.   The  moth  deposits  its  em  among  the 

"■BML  Jllf'  liuds  at  their  extremities :  the  turpentine  or  resin  whicn  ooses  itom 

'V         ^    the  buds,  protects  the  eggs  till  the  insect  is  brought  out  by  the 

warmth  or  the  atmosphere,  when  vegetation  OHnmenccsi  it  then 

Inserts  itsdf  into  one  of  the  young  shoots,  about  five  or  six  inches  below  the 

end  (Jig.  64i.  a),  and  works  upwards  till  it  finds  its  way  out  at  the  extremity  (&), 

which  at  this  time  begins  to  shoot,  and  lodging  itself  in  the  centre  of  it,  perforates 

the  young  shoot  up  and  down,  till  it  either  breaks  off,  or  withers. 

538.  The  domestic  drcunutances  of  the  Flemish  farmer  and  his  , 
servants  are  depicted  by  Radcliff  in  a  fiivourable  point  of  view. 
**  Nothing,**  he  says,  "  tends  more  to  the  uniform  advancement  of  goodv^ 
fiuming,  than  a  certain  degree  of  ease  and  comfort  in  those  who  occupy 
llie  soil,  and  in  the  labouring  classes  whom  they  employ.  Without  it, 
an  irregular,  speculative,  and  anticipatory  extraction  of  produce,  always 
followed  by  eventual  loss,  is  resorted  to,  in  order  to  meet  the  emergen- 
cies and  difficulties  of  the  moment ;  whereas,  under  different  circum- 
stances, the  successive  returns  of  a  well  regulated  course  become  the 

.  &rmer*s  object,  rather  than  the  forced  profit  c^  a  single  year ;  and  whilst 
he  himself  is  thus  intrinsically  served,  his  limdlord  b  secured,  and 
his  ground  ameliorated. 

539.  The  laborious  industry  of  the  Flemish  farmer  is  recruited  by  intervals  of  decent 
and  comfortuble  refreshment;  and  the  farm-servants  are  treated  with  kindness  and 
reqpect.  Theyunifi>rmly  dine  with  the  £uiner  and  his  fiunily,  at  a  clean  tablecloth,  well 
supplied  with  spoons,  with  four-pronged  forks,  and  every  thing  necessary  for  their 
convenience.  In  Flanders,  the  gentlemen  are  all  farmers ;  but  tlie  fanners  do  not  aspire 
to  be  gentlemen,  and  their  servants  feel  the  benefit.  They  partake  with  them  of  a  plen- 
tiful and  orderly  meal,  which  varies  according  to  circumstances.  One  standing  dish, 
however,  is  universal,  a  soup,  composed  of  buttermilk,  boiled  and  thickened  with  flour  or 
lye-bread.  Potatoes,  salt  pork,  salt  fish,  various  vegetables,  and  eggs  are  common ;  fresh 
meat  and  fresh  fish  occur  occasionally,  though  not  for  daily  consumption  :  add  to  these, 
a  plentiful  supply  of  butter,  or  rendered  lard,  which  is  sometimes  substituted ;  and  when 
it  is  recollected  that  these  articles  of  provision  are  always  made  palatable  by  very  tolerable 
cookery,  it  will  be  allowed  that  the  farmer's  table  is  comfortably  supplied.  The  potatoes 
are  always  peded,  and  are  generally  stewed  in  milk  ;  a  particular  kind  of  kidneybean, 
as  mentioned  before,  the  Jhe  haricot,  sliced  and  stew^ed  in  milk  also,  is  a  frequent  dish. 
No  farmer  is  without  a  well  cultivated  garden,  full  of  the  best  vegetables,  which  all 
^pear  at  his  own  table ;  and  apples  are  also  introduced  into  tlieir  cookery.  Tlie  great 
fhiit  and  v^^etable  markets  of  the  towns  are  supplied  by  gardeners  who  make  it  their 
means  of  subsistence ;  but  the  gardens  of  the  fanners,  unless  in  case  of  redundance,  arc 
cultivated  wholly  for  their  own  consumption." 

SVk  The  /armuerva$»tt  partake  of  their  master's  fare,  except  in  hU  refreshments  of  tea,  cofRie,  and 

641.  7%e  daifJabourerg  are  not  so  wdl  provided :  they  have,  however,  rye-bread,  poUtoes,  butthmnffi, 
and  occasionally  some  salt  pork.  The  UOwurer  is,  in  general,  very  well  able  to  support  hlmarif  bjr  hu 
work :  in  a  country  where  so  much  manual  labour  is  required  m  weeding,  the  labourer's  fiunily  is 
occupied  pretty  constanUy  in  summer ;  and  in  winter  they  spin.  Each  day-labourer  has,  in  most  cases,  a 
small  quanti^  of  land,  ftom  a  rood  to  half  an  acre,  for  his  own  cultivation.  ,       .  « 

548.  Beggars  in  common  times  are  scarcely  to  be  seen,  except  in  Uie  towns,  and  but  few  there,  in 
the  country,  habits  of  industry  ate  kept  up  till  healtii  fails ;  and  to  meet  the  inflrraitiea  of  age,  the  poor 
possess  a  revenue  fh>m  pious  donations,  regulated  by  the  government,  and  vested  by  them  in  coimnissions, 
of  which  the  mayors  of  the  diSbrent  communes  are  presidents,  respectively,  in  right  of  their  onice. 

543L  The  clothing  tf  the  peasantry  is  warm  and  comfortable,  good  shoes,  stockings,  and  frequently 
gaiters  of  leather  or  strong  linen,  which  are  sold  very  cheap ;  their  innate  frugality  leads  them,  howercr, 
to  economise  in  those  articles,  substituting  on  many  occastons  coarse  flannel  socks  and  wooden  sabots, 
both  of  which  arc  supplied  in  aU  the  public  markets  at  about  cightpence  cost.     Their  comforUble  supply 
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inittruOy  is  proportkn  to  the  rapply  b  the  postponement  of  the  waihinK,  which  caiuet  the  greater 
(fiifdaT,  aid  pBttmilniy  at  the  b^^ming  of  May,  which  is  a  chosen  season  for  this  purpnae.  Any 
drnixMtance  oooaected  with  the  deanbnev,  health,  and  comfort  of  the  lower  classes  is  interesting ;  and 
to  this  of  which  we  have  been  apeak  ing,  a  peculiar  degree  of  decency  is  attached.  If  the  labourer  u  com. 
ffttaUk  in  point  of  apparel,  the  Ihnner  is  still  more  sa  In  home-work,  the  fanner  generally  protects  hia 
cloches  by  a  ■nodufirock  of  blue  linen;  and  great  attention  to  deanlineisprcTallfl  throughout  his  operationa, 

544.  Wkk  retpeet  to  tke  Jarmr-house,  the  exterioris  for  the  most  part  onuunented  with 
cnepcTs  or  fruit  trees  trained  against  the  walls ;  and  within,  the  neatness  which  prevails 
is  quite  fawiiiating.  Etetj  article  of  furniture  is  polished ;  the  sendee  of  pewter  dis- 
plays a  rtnt^**  brightneas ;  and  the  tiled  floor  is  pnriiied  by  frequent  ablutions. 

545.  The  cottage  <f  ike  labourer,  though  not  so  well  furnished,  is,  however,  as  dean ; 
s  fiequent  and  periodical  use  of  water  and  the  broom  pervades  every  house,  great  and 
small,  in  the  eoontrj  and  in  towns;  originating,  peihaps,  in  the  necessity  of  cleanliness, 
and  the  public  enlbrcement  of  it,  when  Flanders  was  visited  by  the  pkgue. 

546;.  Tke  Flemiak  farmer  seUom  omastes  riches,  but  is  rarely  afBicted  by  poverty  :  in- 
dustry and  frugality  are  his  characteristics;  he  never  looks  beyond  the  enjoyment  of 
modoate  eomibrts ;  abstains  from  spirituous  liquors,  however  easily  to  be  procured ; 
never  exceeds  his  means ;  pays  his  rent  punctually ;  and,  in  caae  of  emergency,  has 
alvsjs  something  to  command,  beyond  his  necessary  disbursementa. 

&CT.  V.  OftkepremU  State  (f  AgricuUure  in  Germany. 
547.  Tke  agriculture  of  Germamf  is,  in  many  req)ects,  less  different  from  that  of  Britain 
tfaw  is  the  agiictdture  of  France  or  Italy.  It  is,  however,  but  very  imperfectly  known  in 
this  ooontry ;  partly  fr«n  the  niunerous  petty  states  into  which  the  German  empire  is 
dirided,  which  greatly  inoeases  the  variety  of  political  circumstances  affecting  agricul- 
ture; but  principally  from  the  German  langtiage  being  less  generally  cultivated  by 
Britons,  than  that  of  France  or  of  Italy.  Tlie  outline  which  we  submit  is  drawn  chiefly 
£ram  the  published  jotunals  of  recent  travellers,  eq»ecially  Jacobs  Hodgson,  and  Bright, 
and  from  our  own  observations  noade  in  181S,  1814,  and  1828.  llioae  who  desire  more 
copious  details  may  consult  Thaer's  AnnaU  der  LnndwirUcht^,  Hassel's  Erdebeadirribung, 
and  the  agricultural  vrritings  of  Hazxi,  Scfawarts,  and  Kninitx. 

SffBSBCT.  1.  General  Hew  of  tke  Agricultural  Grcumstancet  <f  Germany, 
548.  A  great  variety  ^  toiit  surface,  cSmatef  and  culture  must  necessarily  exist  in  a 
oomny  so  extensive  as  Germany.  From  the  south  of  Hungary  to  the  north  of  Den- 
bhA  aie  Included  upwards  of  twelve  degrees  of  latitude,  which  alone  is  calculated  to 
pndnee  a  diifierence  of  temperature  of  twenty  degrees :  and  the  effect  of  this  difference 
<tf  gaqgnpfaical  position  is  greatly  increased  by  the  variations  of  surface ;  the  immense 
li^es  of  mountains^  inlets  of  the  sea,  lakes  and  rivers,  and  extensive  plains.  The 
viotefls  in  Dcnmaik  and  Prussia  are  very  severe,  and  last  from  six  to  eight  months ;  the 
vinlers  in  the  south  of  Hungary  are  from  one  to  three  months.  The  south  and  south- 
cart  of  Geimany,  comprising  part  of  Bohemia,  Silesia,  and  Hungary,  are  the  most 
mwiiHaiiiuns :  and  the  north-east,  including  Prussia  and  part  of  Holstein  and  Hanover, 
presents  the  moat  level  surface.  The  richest  soil  is  included  in  the  interior  and  south* 
western  parts;  in  die  immense  plain  of  the  Danube,  from  Presburg  to  Belgrade,  an 
otcBt  of  three  hundred  miles ;  and  great  part  of  Swabia,  Franconia,  and  Westphalia. 
The  most  barren  parts  are  the  mountains  and  sandy  plains  and  heaths  of  the  north,  and 
opcrially  of  Fmsaia;  and  that  country,  and  part  of  Denmark  and  Holstein,  abound 
>ho  in  swamps  maisbes,  and  stagnant  lakes. 

549.  Lande4  nropertyt  throughout  Germany,  is  almost  universally  held  on  feudal 
tman,  and  stiicUy  entailed  on  the  eldest  son.  It  is  generally  in  estates  from  one  hun* 
drad  acres  upwards,  which  cannot  be  divided  or  increased.  Most  of  the  sovereigns  have 
laige  domains,  and  also  the  religious  and  civil  corporations. 

550.  Tke  farmers  of  Germamf  are  stiU  in  many  instances  metayers;  but  the  variety  of 
tins  mode  of  holding  is  miidi  greater  there  than  in  France  and  Italy.  In  some  cases  the 
bnm  does  not  even  find  stock ;  and  in  others,  more  particularly  in  Hungary,  he  and 
^  frmily  are  little  better  off  than  the  cultivators  of  Russia.  In  Brandenburg,  Saxony, 
and  part  of  Hanover,  the  flumers  hold  on  the  metayer  tenure,  or  that  of  paying  a  fixed  rent 
of  com  or  money,  imalterable  either  by  landlord  or  tenant.  In  Mecklenburg,  Fries- 
land,  Holstein,  Bavaria,  &&,  most  of  the  property  is  free,  as  in  Britain,  and  there 
*gricokare  is  carried  to  great  perfection.  Tithes  are  almost  universal  in  Germany ;  but 
■c  flat  felt  as  any  great  grievance.      Poor-rates  are  unknown. 

551.  Tke  coneequence  eftkeae  arrangements  of  landed  property  in  Grermany  is  a  com- 
paialifdy  fixed  state  of  society.     The  regulations  which  have  forbid  an  augmentation 
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of  rent,  or  a  union  of  farms,  and  which  liave  aocured  to  the  owner  the  full  cojoyment 
of  (he  use  of  the  land,  have  prevented  any  person,  except  the  sovereign,  from  amassing 
an  enormous  quantity,  and  have  preserved!,  among  the  inhabitants  a  spedes  of  equality  as 
to  property.  Hiere  are,  comparatively,  few  absolutely  destitute  labourers.  The  mass 
of  the  people  do  not  live  in  such  affluence  as  Englishmen ;  but  this  is  more  than  com- 
pensated to  them  by  all  being  in  some  measure  alike.  In  civilised  society,  it  is  not 
destitution,  but  the  craving  wants  which  the  splendour  of  other  persons  excites,  which  an* 
the  true  evils  of  poverty.  The  metayer  regulations  have  hindered  improvement ;  but  they 
have  also  hindered  absolute  destitution  and  enormous  accumulation.     {Hodgson.) 

552.  From  the  regulations  concerning  landed  property  in  Germat^,  it  has  resulted  that 
fewer  paupers  are  found  there  than  in  our  country.  Some  other  regulations  are  known, 
which  have  probably  assisted  in  protecting  Gennany  from  the  evil  of  pauperism  to  the 
same  extent  in  which  it  exists  with  us.  Hiere  is  no  legal  provision  for  paupers.  A 
law  of  the  guilds,  which  extended  to  most  trades,  forbade,  and  still  forbids^  where  guilds 
are  not  abolished,  journeying  mechanics  from  nuurying;  and,  in  most  countries  of 
Gennany,  people  are  obliged  to  have  the  permission  of  the  civil  magistrate,  before  it  is 
l^gal  for  the  clergyman  to  celebrate  a  maniage.  Hie  permission  seems  to  be  given  or 
withheld,  as  the  parties  soliciting  it  are  thought  by  the  magistrates  to  be  capable  of  main- 
taining  a  &mily.  At  least,  it  is  to  prevent  the  land  from  being  overrun  with  paupers, 
that  the  law  on  this  subject  has  been  made. 

553.  The  agriculiural  produce  of  Germany  is  for  the  greater  part  consumed  there  ; 
but  excellent  wines  are  exportea  from  Hungary  and  the  Rhine ;  and  also  wool,  flax, 
timber,  bark,  hams  salted  and  smoked,  geese,  gopsequills,  the  canary,  goldfinch,  and 
other  singing  birds,  silk,  &c. 

554.  The  culture  cf  the  mulberry  and  rearing  of  the  silkworm,  m  Germany^  are  canied 
on  as  far  north  as  Berlin ;  that  of  the  vine,  as  Dresden ;  and  that  of  the  peach,  aa  a 
standard  in  the  fields,  as  Vienna.  Tlie  maize  is  little  cidtivated  in  Germany ;  but  patches 
of  it  are  to  be  found  as  fiur  north  as  Augsburg,  in  Swabia.  Rice  is  cultivated  in  a  few 
places  in  Wes^>halia.  The  olive  is  not  planted,  because  to  it,  even  in  the  warmest  part 
of  Gennany,  the  winters  would  prove  fatal. 

555.  The  common  cultivation  includes  all  the  different  corns,  and  many  or  most  of 
the  legumes,  roots,  herbage,  and  grasses,  grown  in  Britain.  They  grow  excellent  hemp, 
iiax,  and  oats ;  and  lye  is  tfie  brrad-com  of  all  Gennany.  They  also  cultivate  turnips, 
rapeseed,  madder,  woed,  tobacco,  hops,  safiron,  teasel,  caraway ;  many  garden  vegetables^ 
such  as  white  beet,  FVench  beans,  cabbage,  carrots,  parsneps,  &c. ;  and  some  medicinal 
plants,  as  rhubarb,  lavender,  mint,  &c. ;  independently  of  their  garden  culture  of  fruits, 
culinary  vegetables,  and  herbs  for  apothecaries.  Tlie  most  conmion  rotation  in  Ger- 
many  is  two  com  crops  and  a  fallow;  or,  in  poor  lands,  one  or  two  com  crops,  and  two 
or  three  years'  rest;  but  in  rich  lands,  in  the  south-western  districts,  green  crops  or 
legumes  intervene  with  those  of  com. 

556.  The  best  ttattures  and  meadows  are  in  Holstein,  and  along  the  margin  of  the  Ger- 
man Ocean ;  ana  for  the  same  reasons  as  in  Holland  and  Britain,  viz.  the  mildness  and 
DUMsture  of  the  winters.  There  are  also  good  pastures  and  meadows  on  the  Danube,  in 
Hungary;  but  the  great  heats  of  summer  stimulate  the  plants  too  much  to  send  up 
flowers ;  and  the  culture  there  is  not  so  perfected  as  to  regulate  this  tendency  by  irrigation. 
Irrigation,  however,  is  very  scientifically  conducted  in  some  parts  of  Holstein,  and  on  tbe 
Rhine  and  Oder. 

557.  The  operations  and  implements  of  German  agriculture  vary  exceedingly.  They 
are  wretched  m  Hungary,  and  some  parts  of  Bohemia,  where  six  or  more  oxen  may  be 
seen  drawing  a  clumsy  plough,  entirely  of  wood,  and  without  a  mould-board.  In 
Denmark,  Hanover,  and  in  Frussia,  th^  use  much  better  ploughs,  some  of  whidi  have 
iron  mould-boards ;  and  in  many  plares  they  are  drawn  by  a  pair  of  oxen  or  horses. 
The  plough,  in  the  more  improved  districts,  has  a  straight  beam,  two  low  wheels,  a  shaiie, 
which  cuts  nearly  horizontally,  and  a  wooden  mould-lward  sometimes  partially  shod  widi 
iron  :  it  is  drawn  by  two  horses.  In  FriesUnd,  and  some  parts  of  Holstein,  the  Dutch 
swing-plough  is  used.   Tbe  common  waggon 

'  is  a  heavy  clumsy  machine  on  low  wh^s. 
(Jg-  65,)  The  theoretical  agriculturists  are 
well  acquainted  with  all  the  improved  im« 
plements  of  Britain,  and  some  of  them  have 
been  introduced,  espedaUy  in  Holstein,  ; 
Hanover,  and  Westphalia ;  but  these  are  \ 
nothing  in  a  general  view.  HorMs  are  the 
most  common  animals  of  labour  in  the  north 
and  west  of  Germany,  and  oxen  in  the  south.  Fallows  are  rarely  well  cultivated  ;  and 
nothing  cui  be  worse  than  the  mode  of  resting  lands,  and  leaving  them  to  be  covered  with 
weeds  during  two  or  three  years  in  siicccssion. 
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559/  Of  tie  Sve  Mock  of  Gemuuuft  the  best  breeds  of  woiUng  hones  Kid  of  cfien  are  in 
Holstem,  wad  some  diaCncts  between  Haanbuvg  and  Hanover.  Hie  best  saddle  horses  are 
reared  in  Htmgaiy.  There  axe  also  excellent  oxen  and  oows  reared  in  that  country,  and 
eiporced  Co  Italy  and  Turkey.  Hw  best  sheep  are  in  Saxony  and  Prusna,  where  the 
Spniiah  breed  tes  been  naturalised.  Swine  are  conunon ;  but  the  breed  is  eveiy  where 
foy  indiflerent.  Goats  are  reared  in  the  mountains ;  and  also  asses  and  mules.  The 
forests  sre  stocked  with  wild  deer,  boars,  stags,  hares,  and  other  game.  Fish  are  carefully 
bred  aodfrtteoed  in  aosne  places,  especially  in  Pkusaia';  and  poultry  is  ercry  where  attended 
to,  andcsined  to  a  hig^  d^^ree  of  luxury  at  Vienna.  Bees  are  attenided  to  in  ihe  neighbour- 
kood  of  Ifae  forests  ;  and  silkworms  in  the  southern  districts,  as  iiur  as  Presburg.  Canary 
ad  olfaer  singing  birds  ave  reared  in  Westphalia,  and  exported  to  most  parts  of  Europe. 

S5%  The  emiture  cffareaU  is  particularly  attended  to  in  Germany,  for  the  same  reasons 

as  in  France,  and  the  details  in  both  countries  are  nearly  the  same.     The  number 

of  Gcnnan  bocdu  on  Fartt-uAufenatkafi   is  astonishing,  and  most  of  the  writers  seem 

to  congder  woodlands  in  that  country  as  a  more  eligible  source  of  income  than  any  other. 

560    Tki  comjNon  agriculhtre  of  Germany  may  be  considered  as  every  where  in  a  state 

of  gradnal  improvement.     Both  goremments  and  indinduals  have  formed  institutions  for 

its  pramolion,  by  the  iiistructi«m  of  youth  in  its  principles  and  most  enlightened  practices ; 

sr  for  tiK  union  of  men  of  talent.    The  Imperial  Society  of  Vienna,  the  Georgical  Institu- 

taoQ  of  Presburg,  and  that  of  the  late  Professor  Hiaer,  in  Prussia,  may  be  mentioned 

as  recent  efibrts.     The  fiumers  in  Germany  are  particularly  deficient  in  the  breeding  and 

lesiing  of  horses,  cattle,  sheep,  and  swine.     Of  the  latter  two^  they  require  new  breeds 

ban.  joi&ioos   crosaea ;    and    the  former   require  selection,  and  much  mora  care  in 

naiing.     The  implements  of  bud>andry  also  require  to  be  improved,  and  the  importance 

of  vcddng  fiJlows  in  a  very  different  manner  finom  what  is  now  done  should  be  inculcated. 

If  peace  continue,  there  can  be  no  doubt  that  these,  and  all  other  ameliorations  will  go 

iipidly  forward ;  for  the  ^irit  of  agricultural  improvement  is  at  present,  perhaps,  more 

afire  in  Germany  than  in  any  other  country  of  Europe. 

561.  In  notiemg  some  trmte  of  agriculture  in  the  different  ttate$  of  Germany,  we  shall 
bqpn  wiifa  Denmiark  at  Ihe  most  northerly  extremity,  and  proceed,  in  the  order  of 
geographical  poation,  to  Hungary  in  the  south. 

SeisacT.  S.    jigrieuUvre  of  tie  Xingdom  (f  Denmarlh  ntdue&ng  Greenland  and  Iceland^ 

562.  Tie  improvement  cf  the  agriculture  of  Denmark  may  be  dated  from  1660,  when 
the  king  became  despotic,  and  was  enabled  to  carry  measures  of  national  benefit  into 
execution  wiAout  the  jarring  interference  of  councils.  Hie  slaves  of  the  crown  were 
hnrnedwitely  made  fiee,  and  the  example  followed  by  several  wealthy  proprietors.  Acts 
were  passed  for  uniting  and  consolidating  landed  property  by  equitable  exchanges,  and 
for  preventing  the  ri^it  of  free  way ;  both  which  led  to  enclosures,  draining,  and  irrigation. 
Ihere  are  now  better  meadows,  and  more  hedges  and  walls,  in  Denmairk,  than  in  any 
conaCry  of  Germany  of  die  seme  extent.  Various  institutions  for  instruction  and  reward 
were  foraicd,  and  among  others,  in  1686,  the  first  veterinary  school  founded  in  Germany. 
Anifidal  gi  Min.  .1  and  herbage  plants  enter  into  most  rotations,  and  rye-grsss  is  perhaps- 

"     ~"     "      ",     In  a  word,  considering 
_  _  i  more  advanced  state  than 

t  of  any  other  kingdom  of  Germany. 


more  sown  in  Holstein  than  any  where,  except  in  England.  In  i 
Ike  disadvantages  of  climate,  the  agriculture  of  Denmark  is  in  a  more 
that  of  any  other  kingdom  of  Germany. 

551  TV  i)AHU>brMJh<ww«  are  described  1»7  Dr.  Nesle,  In  1805,  ss«*gencran7bu^^  upon  the  i 
pb^hari^gcxtenisnytbe  appesnuce  of  larse  buns,  with  folding  doon  at  each  end,  and  of  luffi  '     ' 
to  adHBit  loaded  waggons;  on  one  hand  arc  the  aparUnentfl  occuiHed  by  the  (arme 
ether,  the  stable,  oow.houae,  dalrv,  and  pigaery :  In  the  centre,  a  large  vpace,  se 

'  *  mta  of  huibandry ;  and  overhead,  the  grai 

,  it  is  customary  to  drire  In  at  one  end : 


e  barns,  with  folding  doon  at  each  end,  and  of  luiRcicnt  lixe 

e  aparUnentfl  occuined  by  the  farmer  and  bii  family ;  on  the 

■    '"  '  "  ,  Bet  apart  for  the  waggans, 

jranary  and  hay-loft.  ••    As 

■  are  generallv  fiuinen,  it  is  customary  to  drire  In  at  one  end ;  change  homes,  and  then 

firireoat  at  the  other,  which  is  the  case  in  the  north  of  Oermsny  and  in  Poland,  and  mxae  or  leis  fo  in 
every  part  of  the  north  of  Europe: 

JCi  Of  Aefarmeft  famOf/^  the  same  acoompUsbed  traveller  obserrcs,  **  we  were  often  agreeably 
■Mjaiaed  at  finding  the  Uving-apartments  ftimbhod  with  a  degree  of  comfort  and  neatncM  bordering 
9en  hmiTf ;  every  article  was  substantially  good  in  itself,  and  was  preaenred  in  the  greatest  order  and 
csBonfiiifli.  Thus,  white  mnslin  curtains,  with  ftinges  and  draperies,  covered  the  windowa :  looking. 
tbuaes  and  cfaeata  of  drawers  were  plaoed  around ;  excellent  large  feather  beds,  and  a  profuaion  of  the 
bat  vdLblacbed  linen  di^ilayed  the  industry  of  the  good  housewives,  while  their  dinner  tables  were 
syaBy  well  supplied  with  «*J"»{»**r  doths,  and  snow-white  napkins ;  and  near  the  doors  of  the  dairies 
were  langed  quantities  of  laige,  singulariy  shaped,  brass  and  copper  vcsaela,  bright  as  mirrors.'* 

55&  nedimem»icmsqftonieiiftkeirbuadfngt^he»»yy         C^^  66 

**iiiapraaQg;  one  measured  110  yards  long,  resembling 
te  extent  the  area  of  Westminster  HalL    On  the  tops 
sf  their  rooA  are  seoeraOy  displayed  a  set  of  sutlers, 
sad  a  weatbercod: ;   on   others,   two  hones*   heads  . 
sse  carved  oat  in  wood,  and  annoujiee  the  rank  of  the^ 
■nhtbitsnta ;  die  antlers,  or  rather  bulls*  horns,  denot- 
tagthe hoaae of  a  tenant:  and  the  horses*  heads,  that 
sf  a  Icftded  peoprietor.    lliis  form  of  building  {Jig.  66.)  ^ 
secBa  to  have  been  adopted  from  the  earliest  agca 
■sseasst  the  labafaitaats  of  northern  Germany,"  as 
■sSar  flnes  are  described  by  Joannes  Lasicius  in  the 
—'^^  of  the  siztecntb  century.    ( Trarels  through  Germany,  Poland,  Sfc.  i; 
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see.  The  rural  economy  of  Greenland  and  Icdand  has  been  given,  the  former  by  Crantz, 
and  die  latter  by  Sir  6.  Bfllackenxie.  Only  a  small  pan  of  Greenland  produces  pasture, 
and  a  still  smaJler  part  grain.  The  culture  of  the  last,  however,  is  now  given  up. 
Cabbagea  and  turnips  grow  well  in  the  gardens,  and  there  are  some  oak  trees,  brambles, 
and  junipers  between  tbe  60^  and  65°  N.  lat.  Sir  G.  Mackenzie  thinks  potatoes  and 
barley  might  succeed  in  some  places'.  There  are  considerable  pasture  farms,  a  good  and 
hardy  breed  of  hones,  and  herds  and  flocks  of  cattle  and  sheep.  Farmers  have  no  leases, 
but  pay  rent  in  kind,  and  cannot  be  removed  from  the  land  unless  it  can  be  proved  that 
they  have  neglected  its  culture ;  that  is,  they  hold  on  the  metayer  system.  "Die  stock  of 
cattle  and  sheep  is  considered  as  belonging  to  the  soil  of  the  landlord.  A  tenant  may 
quit  his  fium  whenever  he  chooses,  but  must  leave  the  proper  amount  of  stock  to 
be  taken  by  hu  successor. 

SuBSECT.  3.     Of  the  Agriculture  of  the  Kingdom  of  Prussia. 

567.  The  agriculture  of  Prussia  was  considenbly  advanced  by  its  second  king, 
Frederic  li^llkm,  who  is  said  to  have  imported  16,000  men  from  Saltzburg,  and 
expended  25  millions  of  francs  in  building  villages  and  distributing  lands  among  them. 
His  successor,  Frederick  the  Great,  afrer  having  procured  a  peace,  made  exertions  in 
agriculture  as  extraordinary  as  in  war  and  architecture.  He  drained  and  brought  into 
cultivation  the  borders  of  the  lakes  of  the  Nets  and  the  Wasta,  and  established  3500 
families  c^  wblit  before  was  a  marsh.  He  drained  the  marsh  of  Fridburg,  and  established 
on  it  400  families.  He  made  extensive  drainages,  enclosures,  and  other  improvements 
in  Brandenburg,  and  in  Pomerania,  and  built  the  extensive  embankments  of  Dallaat,  in 
Friesland,  by  which,  by  degrees,  a  large  tract  of  land  was  recovered,  which  the  sea  sub- 
merged in  1 724.  He  formed  a  Coun<S  of  Woods  and  Waters  for  managing  the  narifmal 
forests,  and  regulating  rivers  and  lakes.  He  established  the  Royal  Economical  Society 
of  Potsdam,  and  other  societies,  and  cultivated  a  farm.  He  created  a  market  for  agri- 
cultural produce,  by  the  establishment  of  manufactures ;  and,  in  short,  he  left  nothing 
unattempted  that  might  benefit  his  kingdom.  The  successors  of  the  great  Frederic  have 
not  distinguished  themselves  as  encouragers  of  agriculture,  with  the  exception  of  the 
present  king,  Frederic  William  I. 

568.  The  surface  and  soil  of  a  couTitry  so  extensive  as  Prussia  are  necessarily  various; 
but,  nevertheless,  there  are  few  or  no  mountainous  or  hilly  districts,  or  fertile  plaii». 
The  prevailing  soil  is  sand,  and  almost  the  whole  of  the  country  is  in  aration. 

569.  J%e  soil  of  the  maritime  provinces  of  Prussia  ts  in  general  so  light,  that  it  may  be 
easily  ploughed  with  two  oxen,  and  those  of  diminished  sise,  and  no  great  strength. 
Jacobs  not  unfrequently  saw,  on  the  smaller  portions  of  land,  A  single  cow  drawing  the 
plough,  and  whilst  the  plough  was  guided  by  the  owner,  the  cow  was  led  by  his  wife. 
The  more  tenacious  soils,  on  the  banks  of  the  streams,  are  commonly  but  of  small  extent 
There  is,  indeed,  a  large  portion  of  land  in  the  delta,  formed  by  the  separation  of  the 
Nogat  firom  the  Vistula,  between  Derschau  and  Marienbui^,  whidi,  under  a  good 
aystem  of  management,  would  be  highly  productive,  and  which  requires  greater  strength 
to  plough ;  there  are  some  others,  especially  near  Tilsit,  of  less  extent ;  but  the  whole 
of  them,  if  compared  with  the  great  extent  of  the  surface  of  the  country,  are  merely  suffi- 
cient to  form  exceptions  to  the  general  classification  which  may  be  made  of  the .  soil. 
{Jacob  on  the  Trade  m  Com^  and  on  the  Agriculture  of  Northern  Europe^) 

570.  The  landed  estatCB  in  Prussia^  previously  to  the  year  1807,  were  large,  and  could 
only  be  held  by  such  as  were  of  noble  birth,  or  by  merchants,  manufacturers,  or  artisans, 
who  had  obtained  a  patent  of  nobility.  When  the  French  had  overrun  the  country,  in 
1807,  these  restrictions  were  removed;  and,  by  successive  measures,  personal  services 
have  been  abolished,  and  the  whole  of  the  enslaved  peasants  have  become  converted  into 
freemen  and  freeholders.  These  small  and  numerous  freeholders  are  the  occupiers  and 
principal  cultivators  of  the  soil ;  rent-paying  fanners  being  seldom  to  be  met  with,  except 
in  the  vicinity  of  large  towns,  and  on  the  domains  of  the  crown.  {Ibid*) 

571.^  The  general  course  of  cultivation  in  Prussia  is  to  fallow  every  third  year,  by 
ploughing  three  times  when  designed  for  rye,  or  five  times  if  intended  for  wheat,  and 
allowing  the  land  to  rest  without  any  crop  during  the  whole  of  the  year,  from  one  autumn 
to  the  next  Most  of  the  land  is  deemed  to  be  imfit  for  the  growth  of  wheat,  under  any 
circumstances.  Where  it  is  deemed  adapted  to  that  grain,  as  much  as  can  be  manured, 
from  their  scanty  supply  of  that  article,  is  sown  with  wheat,  and  the  remainder  of  tbe 
fallow-ground  with  rye.  Hie  portion  which  is  destined  for  wheat,  even  in  the  best  farms, 
is  thus  very  small ;  and,  as  on  many  none  is  sown,  the  whole  of  the  land  devoted  to  wheat 
does  not  amount  to  one  tenth  of  that  on  which  rye  is  grown.   (Ibid.) 

572.  The  live  stock,  in  proportion  to  the  surface,  is  very  deficient  According  to  a 
calculation  by  Mr.  Jacob,  tiie  proportion  of  animals  to  an  acre,  over  the  whole  of  East 
Prussia,  West  Prussia,  and  Pomerania,  is  less  than  one  third  of  what  it  is  in  England. 
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573.  l%e  tmpkmeiUM  cf  kuakandfy  are  quite  of  as  low  a  descnption  as  tbe  working 
csttle.  Tbe  plou^is  are  lU-constructed,  with  very  little  iron  on  them,  llie  harrows  are 
made  of  wood,  without  any  iroo,  even  for  the  tines  or  teeth.  Hie  waggons  are  mere 
pbdks,  laid  on  tbe  frame  loose,  and  resting  against  upright  stakes  fixed  into  its  sides. 
The  cattle  are  attadied  to  these  implements  by  ropes,  without  leatlier  in  any  part  of  the 
bamcsi.  Tbe  use  of  the  roller  is  scarcely  known,  and  the  clods,  in  preparing  the  fallow- 
ground,  are  commonly  broken  to  pieces  by  hand  with  wooden  mallets.  In  sowing,  the 
seed  is  carried  in  the  apron  or  the  akirta  of  the  frock  of  the  man  who  scatters  it  oo  the 
ground.  {IbidL.) 

SIA.  The  produce  of  the  Mail,  whether  in  com  or  cattle,  is  of  an  inferior  quality,  and 
bean  a  low  naoii^  pnoe.  Tbe  scale  of  linng  of  all  classes,  is  influenced  by  this  state  of 
lUnga.  The  working  classes,  including  both  those  who  work  for  daily  wages^  and  those 
who  cnltivate  their  own  little  portions  of  land,  live  in  dwellings  provided  with  few  con- 
venicDces,  on  the  lowest  and  coarsest  food ;  potatoes,  rye,  and  buckwheat  form  their  chief, 
and  frequently  tbeir  only,  food ;  linen,  from  flax  of  their  own  growth,  and  cloth  from 
wool  spun  by  their  own  hands,  both  coarse,  and  both  worn  as  long  as  they  will  hold 
togedier,  lornish  their  dress ;  whilst  an  earthen  pot  that  will  bear  fire,  forms  one  of  the 
most  valuable  artidea  of  thcdr  furniture.  {Ibid.) 

575.  The  impnmemeni  nf  the  agriculture  of  Prussia  is  ardently  desired  by  the  present 
goveimnent,  axd  in  consequence,  about  twenty-four  years  ago,  the  Agricultunl  Institution 
of  Moegeiin  on  tbe  Oder,  conducted  by  the  late  Von  Thaer,  justly  celebrated  in  Ger- 
many as  an  agricultural  writer,  was  founded.  Tbia  institution  waa  visited  by  Jacob 
in  1819  ;  and  from  bis  TraveU  we  shall  give  a  short  account  of  it. 

57&  Tie  ^picmtmrut  Latiiiution  qf  Moegeiin  \a  ■ttuatcd  in  the  eountry  or  march  of  Brandeolmrg,  about 
fifftr-fire  iBUes  ikom  Bcriin.  Tbe  chief  profeaaor,  Vod  Thaer,  was  formerly  a  medical  practitioner  at 
Cefle,  near  Loneburfc  in  the  kihgdom  or  Hanover ;  and  had  distinguished  himself  by  the  traiiHlatian 

'      '  works  from  the  French  and  Ekiglish«  and  by  editing  a  Magazine  <tf  Rurai 


LsuMburfc  in  the  kihgdom  o?  Hanover ;  and  had  distinguished  himself  by  Die  traiiHlatian 
SI  fmom»  anicultaral  works  fimn  the  French  and  Ekiglish«  and  by  editing  a  Magazine  <tf  Rurai 
Ecamamf.  About  18M,  the  King  of  Prussia  invited  him  to  settle  in  hu  dominions,  and  gave  him  the 
cstste  of  Moegeiin  to  improve  and  manage  as  a  pattern  Ikrm. 

577.  JlUM  estate  eonstti*  <tf  120O  acres.  Thaer  began  by  erecting  extensive  buildings  for  himself,  three 
pwfusOts,  a  variety  of  tradesmen,  the  requisite  agncultural  buikungs,  and  a  distillery.  Tbe  three  pro. 
Knots  are,  one  for  mathematics,  chemistnr,  and  gcoloey }  one  for  veterinjiry  knowledge ;  and  a  third  for 
iMiay  and  the  use  of  the  different  vegetable  productionB  in  the  Materia  Medica,  as  well  as  for 
eatonptogy.  Besides  these,  an  experienced  agriculturist  is  engaged,  whose  office  it  is  to  point  out  to 
the  popils  the  mode  of  ajpplyijig  the  sciences  to  the  practical  business  of  husbandry.  Tbe  <x>ursc  rom. 
■enoes  in  September.  During  the  winter  months,  the  time  is  occupied  in  mathematics,  and  the  first  six 
books  of  Eooid  are  stodied :  and  in  the  summer,  the  geometrical  knowledge  is  practically  applied  to  the 
■easoicmait  of  land,  timber,  buildings,  and  other  objects.  The  first  principles  of  chemistry  are 
BPWded.  By  a  good  but  economical  apparatus,  various  experiments  are  made,  both  on  a  Urge  and  small 
scale  For  tbe  larger  expeiiments,  the  brew-nouse  and  stULhouse  with  their  respective  fixtures  are 
famad  hiohly  useftiL 

ST8L  MuOi  atUMtton  is  paid  to  the  anaiysatton  <tf  various  soilt,  and  the  dUftrent  kinds,  with  the 
rdative  quantity  of  their  component  parts,  are  arranged  with  great  order  and  regularity,  llie  clAiwiflca. 
fion  is  made  with  neataeak  by  having  the  specimens  of  soil  arranged  in  order,  and  distinKuishetl  by 
£flerent  adonni  Thus,  foar  instance,  if  the  basis  of  tbe  soil  Is  sandy,  the  glass  has  a  cover  of  yellow 
paper;  if  tbe  next  predominating  earth  is  calcareous,  the  glass  has  a  white  ticket  on  its  side  ;  if  it  is 
led  day,  St  has  a  red  ticket:  if  blue  clay,  a  blue  one.  Over  these  tickets,  others,  of  a  smaller  size, 
mfioteby  tbdr  colour  the  third  greatest  quantity  of  the  particular  subsunce  conUined  in  the  suiL  This 
matter  niay  appear  to  many  more  ingenious  than  useAil,  and  savouring  too  much  of  the  German  habit  of 
gRKnfismg.  Tbe  daaslflcation  of  Von  Thaer  is,  however,  as  much  adopted,  and  as  commonly  used  on 
the  luw  estates  in  Germany,  where  exact  statistical  accounts  are  kept,  as  the  claiisitication  of  Linnaius  in 
Bttual  binary  Is  throughout  the  civilised  world. 

57S.  J%ere  is  a  large  botanic  garden,  arranged  on  the  system  of  the  Swedish  naturalist,  kept  in 
cxccBeat  ordor,  with  aU  the  plants  labelled^  and  the  Latin  as  well  as  Genruui  names.  A  herliarium, 
with  a  good  coHection  of  dried  plants  which  is  constantly  increasing,  is  open  to  the  cxaminution  of  the 
pupils,  as  wcil  as  skdctons  of  the  diffl>rent  animals,  and  casts  of  their  several  partd,  which  must  be  of 
fpeat  aw  la  veterinary  pursuits.  Models  of  agricultural  implements,  especially  or  ploughs,  arc  preserved 
m  a  wuiinnn,  which  is  stored  as  wcU  ^th  such  as  arc  common  in  Germany,  as  with  those  u^cd  in 


vor^iosis  im^ements  used  on  the  farm  are  all  made  by  smiths,  wheelers,  and  carpenters, 
iDond  the  institution;  the  workshops  are  open  to  the  {Hipil.s,  and  they  are  encouraged  by 
'  inapeetion,  to  become  masters  of  the  more  minute  branches  of  the  economy  of  an  cstite. 

XL  The  sum  paid  bf  each  yupil  is  four  hundred  rix^oUars  annually,  besides  which  they  provide  their 
ova  beds  and  heeak&sta.  In  this  country,  such  an  expense  precludes  the  admission  of  all  but  youths  of 
good  fcetune.  Each  has  a  separate  apartment  They  are  very  well  behaved  young  men,  and  their 
coBdnet  to  each  other,  and  to  tne  professors,  was  polite,  even  to  punctilia 

3&,  JaeBb*s  opnUom  qf  this  institution  is,  that  an  attempt  is  made  to  crowd  too  much  instruction  into 
too  that  a  compini,  for  manv  of  the  pupils  spend  but  one  year  in  the  institution;  and  thuR  only  the 
^wmatioa,  and  that  a  very  sbght  one,  can  be  laid  in  so  short  a  space  of  time.  It  Is,  however,  to  be 
gwuiPwi,  that  tbe  young  men  come  here  prepared  with  a  considerable  previous  knowledge,  as  they  are 
MMiy  between  the  ages  of  twenty  and  twenty.four,  and  some  few  appeared  to  be  still  older. 

SSI  The  farm  at  Maegdin  was  examined  by  Jacob  in  the  autumn.  The  soil  is  light  and  sandy,  and 
the  tftaate  eoU.  The  wheat  was  put  in  tlie  ground  with  a  drill  of  lliacr's  invention,  which  sows  and 
corcrnune  rows  at  once,  and  is  drawn  by  two  horses.  The  saving  of  seed  Thaer  considers  the  only 
diwiBislanfe  which  makes  drilling  preferable  to  sowing  broad.cast,  as  far  as  respects  wheat,  rve,  barley, 
lad  oats.  The  average  uroduce  of  wheat  is  sixteen  bushels  per  acre :  not  much  is  sown  in  {'ruesia,  as 
rye  is  the  bread  eom  of  that  country ;  it  produces,  with  Tliaer,  twcnty.two  buslu-ls  and  a  half  to  the 
aoe.  The  usual  rotation  of  crop*  is,  potatoes  or  peas,  rye,  clover,  and  wheat  Winter  tares  arc  killed 
h^  the  frosty  and  the  summer  species  come  to  nothing,  owing  to  the  dry  soil  and  drought  The  spurry 
^apfrgalj)  i«  tfaeiefoce  grown  for  the  winter  food  of  sheep :  it  is  sown  on  the  stubbles  immcdiatelv  after 
havest,  and  in  six  weeks  fluniahes  an  hertMge  of  which  the  sheep  are  very  fond,  and  which  is  said  to  be 
very  Bntritiona.  Potatoes  are  a  favourite  crop ;  and  tbe  smalLtubered  and  rather  glutinous  ilLflavoured 
Mit  eownon  in  France  and  Germany  i>  prererrod,  as  containing  more  starch  in  proportion  to  bulk,  than 
the  luft  Uoda  Thaer  "-fa»»*i««  that,  beyond  a  certain  liie,  the  Increase  of  the  potato  is  only  water  and 


93  HISTORY  OF  AGRICULTURE.  Paei  I. 

hot  nutrimeDt  The  produce  per  acre  is  900  bushels  or  five  tons,  which,  Thaer  contends,  cantain  more 
nutriment  than  twenty  tons  of  turnips,  l>eaiuse  the  proportion  of  starch  in  potatoes  to  that  in  tumipa  is 
more  than  four  to  one  The  soil  is  excellent  for  turnips,  tnit  the  long  series  of  dry  weather,  common  on 
the  Continent  in  the  beginning  of  summer,  renders  them  one  of  the  most  uncertain  of  crops. 

584  A  brewery  and  distillery  are  the  necessary  accompaniments  of  every  large  farming  establishment 
in  Oermany.  Tlie  result  of  many  experiments  in  the  latter  proved  that  the  same  auantiiv  of  alcohol  is 
produced  flcom  100  bushels  of  potatoes  as  from  twenty.four  bushels  of  wheat,  or  tnirty.tnree  of  baxiey. 
As  the  products  of  grain  or  of  potatoes  are  relativdy  greater,  the  distillery  is  regulated  by  that  ptopor. 
tion.  During  the  enforcement  of  the  Continental  system,  many  experiments  were  tried  in  making  sugar 
ftom  native  plants.  Yon  Thaer  found,  after  many  trials,  that  the  most  profitable  vegetable  ftom  which 
sugar  could  be  made  was  the  common  garden  turnip  (of  which  variety  Jacob  did  not  ascertain),  and 
that  whilst  suaar  was  sold  at  a  rix^ollar  the  pound,  it  was  very  profitable  to  extract  it  ftom  that  root 
The  samples  of  sugar  made  during  that  period  lYom  diffbrent  roots,  the  processes,  and  their  results,  are 
careftilly  preserved  hi  the  museum,  but  would  now  be  tedious  to  describe.  They  are  certainly  equal  in 
strength  of  sweetness,  and  those  refined,  in  oxAtnu  and  hardness,  to  any  produced  flrom  the  sugar-cane  oi 
of  the  tropics. 

585.  The  Hmrwemeni  of  Ihe  breed  qf  theep,  which  has  been  an  important  obiect  of  this  establiahment, 
as  for  as  the  dneness  of  the  wool  is  regarded,  has  admirably  succeeded.  By  various  crosses  ftom  select 
Merinos,  by  sedulously  excluding  fh>m  the  flock  every  ewe  that  had  coarse  wool,  and,  still  more,  bj 
keeping  them  in  a  warm  house  during  the  winter,  Von  Thaer  has  brought  the  wocA  of  his  sheep  to  great 
fineness,  fiir  greater  than  any  that  Is  clipped  in  Spain ;  but  the  improvement  of  the  carcass  baa  been 
nefflected,  so  that  hi^  like  aU  other  German  mutton,  is  very  indifffcrent 

SS&.  The  various  kinds  qf  wool  have  been  arranged  by  Voo  Thaer,  with  the  assistance  of  the  profeasocs 
of  the  institution,  on  cards ;  and  the  fineness  of  that  produced  flrom  diflbrent  races  of  sheep,  is  die 
criminated  with  geometrical  exactness.  The  finest  are  some  specimens  flrom  Saxony,  his  own  are  the 
next  The  fine  Spanish  wool  flrom  Leon  is  inferior  to  his,  in  the  proportion  of  eleven  to  sixteen.  The 
wool  ftom  Botany  Bay,  of  which  he  had  specimens,  is  inferior  to  the  Spanish.  He  had  arranged,  by  a 
similar  mode,  the  rdative  fineness  of  the  wools  produced  on  the  different  parts  of  the  body  of  the  sheepi. 
so  as  to  bring  under  the  eye,  at  one  view,  the  comparative  value  of  the  diffbrent  parts  of  the  fleeces  ; 
and  he  had,  also,  ascertained  the  proportionate  weight  of  those  diflbrent  ports.  The  application  of  optics 
and  geometry,  by  which  the  scales  that  accompany  the  specimens  are  constructed,  is  such  as  to  leave  no 
doubts  on  any  mind  of  the  accuracy  of  the  results.  The  scales,  indeed,  show  only  the  fineness,  and  not 
the  length  or  the  fibre :  which  is,  I  believe,  of  considerable  importance  in  the  process  of  spinntaig.  T1>e 
celebrity  of  the  MoegcUn  sheep  is  so  widely  diflUsed,  that  the  ewes  and  rams  are  sold  at  enormous  prices 
to  the  agriculturists  m  East  Prussia,  Poland,  and  as  for  as  Russia. 

587.  Inke  breeding  qf  cows  and  the  management  qf  a  dairy  are  secondary  objects,  as  for  as  the  mere 
forming  is  regarded^  but  it  is  attended  to  with  care,  for  the  sake  of  the  pupils,  who  thus  have  before  their  eyes 
that  branch  of  agricultural  practice,  which  may  be  beneficial  on  some  soils  though  not  adapted  to  this. 
The  cows  are  in  good  order,  of  an  excellent  breed ;  and,  considering  that  they  are.  like  the  sheep,  fed 
only  cm  potatoes  and  chopped  straw,  are  in  good  condition.  They  yield,  when  in  ftill  milk,  flrom  five  to 
six  pounds  of  butter  weekly.  The  custom  of  killtog  the  calves,  when  mlv  a  fortnight  or  three  weeks  old, 
prevails  here  as  well  az  elsewhere  in  Germany.  There  is  no  disputing  about  taste ;  but  thourii  veal  is  a 
nvourite  food  in  Germany  at  the  tables  of  the  rich,  it  always  seems  very  unpleasant  to  an  En^hman. 

588.  The  ploughs  at  Moegelin  arc  better  constructed  than  in  most  parts  of  Germany.  They  resemble 
our  common  swing-plough,  but  with  a  liroader  fin  at  the  point  of  the  share.  The  mould-board  is  con. 
structed  on  a  very  good  principle  and  with  great  skill ;  the  convexitv  of  its  fore-part  so  gradually 
chano^ng  into  concavity  at  the  hmder.part  as  to  turn  the  soil  completely  upside  down.  The  land  is 
cleanly  and  straiKhtly  ploughed,  to  the  depth  of  six  and  a  half  or  seven  inches,  with  a  pair  of  oxen, 
whose  usual  work  is  about  an  acre  and  a  quarter  each  day. 

589.  A  threshing-machine  is  rarely  used,  and  only  to  show  the  pupils  the  principle  on  which  it  is  con- 
structed, and  the  effbct  it  produces }  but  having  neither  wind  nor  water  machinery  to  work  it,  the  flail  is 
almost  exclusively  used,  the  threshers  receive  the  sixteenth  bushel  for  their  labour.  The  rate  of  wages 
to  the  labourers  is  four  groscbcn  a  day,  winter  and  summer,  besides  which,  they  are  provided  with 
habitations  and  ftieL  The  women  receive  fttnn  two  to  three  groschen,  according  to  their  strength  and 
akilL  They  live  on  rye-bread  or  potatoes,  thin  soup,  and  scarcely  anv  animal  food  but  bacon,  and  a  very 
small  porUon  even  of  that ;  yet  they  look  strong  and  healthy,  and  tolerably  clean. 

590.  The  culture  qf  the  vine  and  the  rearing  qf  the  silkworm  are  carried  on  in  tlie  more  southerly  oT 
the  recent  territorial  accessions  which  have  been  made  by  Prussia.  The  culture  of  culinanr  vegetaldes  is 
carried  on  round  Erflirth,and  other  towns  flimished  with  them  whose  nrighbourhoods  are  less  favourable 
for  their  growth.  Garden  seeds  arc  also  raised  at  Erfurth,  and  most  of  the  seedsmen  of  Germany 
supplied  with  them.  Anise,  canary,  coriander,  mustard,  and  poppy  seeds  are  grown  for  distillcn  and 
others,  and  woad,  madder,  teasel,  saifhni,  rhubart>,  Ac.,  for  dyers  and  druggists. 

5Q\.  The  present  king  qf  Prussia  has  done  much  for  agriculture,  and  is  said  to  design  more,  by  lessen- 
ing the  feudal  claims  of  the  lords ;  by  permitting  estates  even  of  knightlv  tenure  to  be  purchased  by 
burghers  and  non-noblcs ;  by  simplifying  the  'modes  of  conveyance  and  investiture ;  by  setting  an 
example  of  renouncing  most  of  the  feudal  dues  on  his  vast  patrimonial  estates ;  and  by  making  good 
communications  by  roads,  rivers,  and  canals,  through  his  extensive  territories.  {Jacob's  Travels,  I&) 

SuBssc*.  4.     Qfthe  Agriculture  qf  the  Xingdom  ^f  Hanover. 

592.  The  agriculture  qf  the  khigdom  of  Hanover  has  been  depicted  by  Hodgson  as  it 
appeared  in  1817.  The  territory  attached  to  the  free  town  of  Hanover,  previously  to  its 
elector  being  made  king  of  Britain,  was  very  trifling ;  but  so- many  dukedoms  and  other 
provinces  have  been  since  added,  that  it  now  contains  upwards  of  1 1,045  square  geo> 
graphical  miles,  and  1,314,104  inhabitants. 

593.  An  agricultural  tociely  was  founded  in  Hanover  in  1751,  by  Geo.  II.,  and 
about  the  same  time  one  at  Celle  in  Luneburg.  Hie  principal  business  of  the  latter 
was  to  superintend  and  conduct  a  general  endosiut*  of  all  the  common  lands ;  it  was 
conducted  by  Meyer,  who  wrote  a  large  work  on  the  subject,  llie  present  Hanove- 
rian ministry  are  following  up  the  plans  of  Meyer,  and,  according  to  Hodgson,  are 
'<  extremely  solicitous  to  promote  agriculture.** 

594.  The  landed  properly  of  Hanover  may  be  thus  arranged :  —  One  sixth  belongs  to 
the  sovereign,  possibly  three  sixths  to  the  nobles,  one  sixth  to  the  corporations  of  towns 
and  religious  bodies,  and  less  than  one  sixth  to  persons  not  noble.  ITie  crown  lands  are  let 
to  noblemen,  or  rather  favoured  persons,  at  very  moderate  rents,  who  either  farm  them  or 
sublet  them  to  farmers.  There  are  six  hundred  and  forty-four  noble  properties,  but 
few  of  tlicm  with  mansions,  the  proprietors  living  in  towns.      For  a  nobleman  to  live  in 
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the  caaniTf  witliGUt  being  a  magistnte,  or  without  holding  tome  ofBoe,  Is  looked  on 
38  d^radhig.  Hodgson  met  with  only  three  instances  of  nobles  cultivating  their  own 
estates,  and  then  they  lived  in  towns,  llie  fanners  of  these  estates  are  bauers  or 
pcsfisntsy  who  hold  from  ten  to  eighty  acres  each,  at  old  fixed  rents  and  senrices  long  since 
estibliabed,  which  the  landlord  Im  no  power  to  alter.  "  It  may  be  from  this  cause 
that  so  frw  Dobks  reside  in  the  country.  They  have  in  truth  no  land,  but  what  is  occu* 
pi«d  by  other  people.  The  use  of  these  smaU  portions  of  land  on  certain  conditions,  is 
the  property  of  the  occupier,  which  he  can  sell,  as  the  stipulated  rent  and  senrices  are  the 
property  of  the  landlord.  The  bauer  has  a  hereditary  right  to  the  use ;  the  landlord 
a  heredtesry  right  to  be  paid  for  that  use." 

595.  The  land  i>f  rdi^ous  corporatums  is  let  in  the  same  manner  as  the  crown  lands. 
Thai  of  towns  is  generally  divided  into  very  small  lots  of  twelve  or  ten  acres,  and  let  to 
tbe  toinmnen  as  gardens,  or  for  growing  potatoes  and  com  for  their  own  consumption. 
Almost  erery  fionily  of  tbe  middling  and  poorer  classes  in  towns,  as  well  as  in  the  country, 
has  a  nnall  portion  of  land.  Most  of  the  towns  and  villages  have  large  commons,  and 
the  inhabitants  have  certain  ri^ts  of  graiing  cows,  ftc 

596.  The  occupiers  if  land  may  be  divided  into  two  daases,  metayers  and  leibcif^eners. 
The  fint  occupy  from  eighty  to  twenty  acres,  and  pay  a  fixed  com  or  money  rent,  which 
the  kodloni  cannot  alter ;  nor  can  he  refuse  to  renew  the  lease,  on  the  death  of  tlie . 
occupier.  The  mooey  rent  paid  by  such  farmers  varies  from  seven  to  twelve  shillings 
per  acre.  Tbe  term  leibeigener  signifies  a  slave,  or  a  person  who  owns  his  own  body 
sod  no  moreb  He  also  holds  his  land  on  fixed  terms  independently  of  the  will  of  liis 
lord.  His  conditiofis  are  a  certain  number  of  days'  labour  at  the  difTerent  seasons  of 
sDving,  reaping,  &c,  bringing  home  his  lord*:}  fuel,  supplying  coach  or  cart  horses  when 
mated,  and  various  other  feudal  services.  The  stock  (^  the  leibeigener  is  generally  the 
property  of  the  landlord,  who  is  obliged  to  make  good  all  accidents  or  deaths  in  cattle, 
sod  to  supply  the  fimiily  with  food  when  the  crops  fiul.  This  wretched  tenure  the 
governments  of  Hanover,  Prussia,  and  Bavaria  are  endeavouring  to  mitigate^  or  do  away 
altogedifcr;  and  so  much  has  already  been  done  that  the  condition  of  tbe  peasants  is  said 
to  be  greatly  superior  to  what  it  was  a  century  back. 

597.  Tbsfree  landed  property  of  the  kingdom  of  Hanover  lies  principally  in  Frica- 
land  and  the  marsh  landiL  There  it  is  cultivated  in  large,  middling,  and  small  farms,  as 
in  Kngland,  and  the  agriculture  is  evidently  superior  to  that  of  the  other  provinces. 

59&»  The  large  Jarmers  of  Hanover  have  in  general  extensive  rights  of  pasturage ; 
keep  large  flocks  of  sheep,  grow  artificial  grasses,  turnips,  and  even  fiorin ;  and  have 
permanent  pastures  or  meadows.  Sometimes  a  brewery,  distillery,  or  public  house,  is 
united  with  tbe  farm. 

599.  The  f cam  of  Coldhigfin,  within  eight  miles  of  Hanover,  was  visited  by  Hodgson. 
It  contained  two  uousand  six  hundred  acres,  with  extensive  rights  of  pasturage:  it 
bdoDged  to  the  crown,  and  was  rented  by  an  amptman  or  magistrate.  The  soil  was  a 
free  brown  loam,  and  partly  in  meadow,  Uable  to  be  overflowed  by  a  river.  The  rota- 
tkm  on  one  part  of  the  arable  lands  was,  1.  drilled  green  crop;  2.  wheat  or  rye ; 
3.  dover ;  4.  wheat  or  rye ;  5.  barley  or  peas ;  and  6.  oats  or  rye.  On  another  portion, 
&lknr,  rape,  beans,  the  ciibbage  turnip  or  kohl-rabi,  flax,  and  oats  were  introduced. 
Seven  pair  of  horses  and  eight  pair  of  oxen  were  kept  as  working  cattle.  No  cattle 
Were  &tteoed ;  but  a  portion  of  the  land  was  sublet  for  feeding  cows 

SDQ.  (2r  jAmp  ttiere  were  two  thousand  two  hundred,  of  a  cross  between  the  Rhenish  or  Saxon  breed 
SDd  the  Jfferino.  No  attrition  was  paid  to  the  carcass,  but  only  to  the  wool  The  "  shephcnls  wore  all 
' 1  ia  kog  white  linen  coats,  and  white  linen  smallclothes,  and  wore  large  hats  cocked  u^  behind, 


aod  orBaaeoted  by  a  large  steel  buckle.  Ther  sU  looked  respmnable  and  clean.  They  were  pau\  in  pro- 
pRlSoo  to  the  sacccs«  of  the  flock,  and  had  thus  a  considerable  interest  in  watching  over  \U  impnive. 
Beot  They  receiTed  a  ninth  of  the  profits,  but  also  contributed  on  extraordinarv  occasions ;  such  as 
bcyiBf  eiksJce  far  winter  (bod,  when  it  was  necessary,  and  on  buying  new  stock,  a  ninth  of  the  expenses. 
The  head  tbepberd  had  two  ninths  of  the  profits.*' 
flOL  <y  fie  teorkmen  on  this  farm,  some  were  naid  in  proportion  to  their  labour.  The  thresher*,  for 
•   '  enth        --'---      .    .     ^-.      .  .    ...  ,     ,^. 


,  J,  were  paid  with  the  sixteenth  part  of  what  they  threshed.  Other  labourers  were  hiri>d  by  the 
day,  and  they  received  about  sevenpcnce.  In  harvest. time  they  may  make  eightpcnce.  Some  arc  paid 
by  die  laece,  and  then  receive  at  the  rate  of  two  shillings  for  cutting  and  binding  an  acre  of  corn. 

602.  The  farming  of  the  ctUtivaturs  of  free  lands  resembles  that  of  En^liuid,  and  is 
best  exemplified  on  the  Elbe,  in  the  neighbourhood  of  Hamburg.  A  distinguisliing 
doncteristic  is,  diat  the  farm-houses  are  not  collected  in  villages ;  but  each  is  built  on 
Ae  ground  its  owner  cultivates.  "  ITiis,"  Hodgson  observes,  "  is  a  most  reasonable 
plan,  and  marks  a  state  of  society  which,  in  its  early  stages,  was  diftercnt  from  that  of 
(he  lot  of  Germany,  when  all  the  vassals  crowded  round  the  castle  of  their  lord.  It  is 
an  esBblem  of  security,  and  is  of  itself  almost  a  proof  of  a  difibrcnt  origin  in  the  people, 
■Mi  of  an  origin  the  same  as  our  own.  So  far  as  I  am  acquainted,  tliis  mode  is  fol- 
Imd  only  in  Britain,  and  in  Holland,  on  the  sea-coast,  from  the  Ems  to  the  Elbe,  to  which 
Hohtein  may  be  added,  and  the  vale  of  Amo  in  Italy.  It  is  now  followed  in  America ; 
^  we  may  judge  that  this  reasonable  practice  is  the  result  of  men  thinking  for  tlicm- 
^Tes,  and  following  their  individual    interest."   (Travels,  vol,  i.  p.  247.)     We  may 
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add  that  it  is  also  follofwed  in  great  part  of  the  mountaiiious  regions  of  Norway,  Sweden, 
and  Switzerland.  (See  Clarke**  Scandinavia  and  BakewdTi  TarenUnte.) 

60S.  Maf^  prqimetor*  of  free  landt  near  Hamburg  also  farm  diem.  Speaking  of 
these  farmers,  Hodgson  obsenres,  "  compared  with  the  other  farmers  of  Germany,  they 
live  in  affluence  and  ^lendour.  They  eat  meat  three  or  four  times  a  day,  and  instead  ot 
being  clad  in  coarse  wooUen,  wiiicfa  has  been  made  by  their  wives,  they  wear  fine  English 
clothes,  and  look  like  gentleman,  llieir  sons  go  for  soldier  officers,  and  their  daughters 
are  said  to  study  the  Jaumat  dei  Mode*.  The  proprietors  ride  into  town  to  take  ttieir 
coffee  and  play  at  billiards,  and  hear  and  tell  the  news,  and  at  home  they  drink  liieir 
wine  out  (^  cut  glass,  or  tea  out  of  china.  Tlieir  houses  are  all  surrounded  by  lofty 
trees  and  handsomely  laid-out  gardens ;  the  floors  are  carpeted,  and  the  windows  of  plate 
glass.  Hie  dwelUng-iqMutments,  the  bams,  and  the  places  for  the  cattle,  are  all  covered 
with  one  immense  roof,  and  every  house  looks  something  like  a  palace  surrounded  with 
a  little  park.  The  proprietors  direct  the  agriculture,  without  working  a  great  deal  them- 
selves, and  resemble  much  in  their  hearty  manners  English  farmers." 

604.  In  FriesUtnd  they  use  a  swing  ^plough,  known  in  England  as  the  Dutch  plouf^ 
the  mediate  origin  of  the  Rotherfaam  plough,  and  remotely  of  Small's  Scotch  plough. 
Even  the  cottagers  who  rent  free  lands  are  totally  different  from,  the  bauers.  Hieir  cot- 
tages are  white-washed ;  and  they  have  gardens  neatly  enclosed,  planted  with  fruit  trees, 
and  carefully  cultivated.     Such  is  the  influence  of  liberty  and  security. 

605.  The  frirmng  of  the  batters,  like  that  of  the  metayers,  is  prescribed  by  the  leaae^ 
and  consists  of  two  crops  of  com  and  a  fallow.  "  Sometimes,**  Hodgson  observes,  <<  tfaey 
may  sow  a  little  clover,  lucerne,  or  spergel  (spurry)  ;  but  they  seldom  have  meadows, 
and  keep  no  more  cattle  than  is  necessary  for  their  work,  and  those  the  common  lands 
can  feed :  sheep  are  only  kept  where  there  are  extensive  heaths ;  one  or  two  long-legged 
swine  are  common ;  and  poultry.  The  large  farmers  sometimes  plough  with  two  oxen  ; 
but  the  iMuers,  except  in  the  sandy  districts,  invariably  use  horses.  When  tfaey  are  very 
poor,  and  have  no  horses,  tfaey  employ  their  cows.  Two  or  more  join  their  stock,  and, 
with  a  team  of  four  cows,  they  plough  very  well.  Sometimes  they  work  their  land  with 
the  spade.  The  houses  of  the  bauers  in  Hanover,  as  in  most  parts  of  Germany,  are 
built  of  whatever  materials  are  most  readily  come  at,  put  together  in  the  coarsest 
manner.  Tliey  are  seldom  either  painted  or  white-washed,  and  are  unaooompanied  by 
either  yards,  rails,  gates,  gardens,  or  other  enclosures.  Hicy  seem  to  be  so  much 
employed  in  providing  the  mere  necessaries  of  life,  that  they  have  no  time  to  attend 
to  its  luxuries.  A  savage  curiously  carves  the  head  of  his  war  spear,  or  the  handle 
of  his  hatchet,  or  he  cuts  his  own  fiice  and  head  into  pretty  devices ;  but  no  German 
bauer  ever  paints'  his  carts  or  his  plou£^  or  ornaments  his  agricultural  implements.*" 
(Vol.  i.  246.) 

606.  To  improve  the  agricuUure  of  Hanover,  Hodgson  justiy  observes,  "  the  simplest 
and  most  effecttud  way  would  be  for  government  to  sell  all  tfae  domains  by  auction 
in  good-sized  farms,  as  the  Prass^m  govemment  has  done  in  its  newly  acquired 
dominions."  Hiis  would  end  in  introducing  the  Northumberland  husbandry,  to  which, 
according  both  to  Jacobs  and  Hodgson,  tfae  soil  and  climate  are  well  adapted,  and  double 
tfae  present  produce  would  be  produced.  To  these  improvements  we  may  suggest 
another,  that  of  limiting  the  rank  of  noble  to  the  eldest  son,  so  tfaat  tfae  rest  might  witfaout 
disgrace  engage  in  agriculture  or  commerce.  This  last  improvement  is  equally  wanted 
for  the  whole  of  Germany. 

SuBsxcT.  5.     Of  thepretent  State  of  AgricuUure  m  Saxong/, 

607.  The  husbandry  and  state  of  landed  property  in  Saxony  have  so  much  in  conmion  with 
tfaat  of  Hanover  and  Fhissia,  tfaat  it  will  only  be  requisite  to  notice  tfae  few  features  in 
which  they  differ, 

608.  The  culture  of  the  vine  and  the  silkworm  are  carried  on  in  Saxony,  and  tfae  latter 
to  some  extent.  Tfae  vine  is  cfaiefly  cultivated  in  tfae  mai^gravate,  or  county,  of  Theisaen, 
and  entirely  in  tfae  French  manner.  (414.)  The  mulberry  is  more  generally  planted,  and 
chiefly  to  separate  properties  or  fields,  or  to  fill  up  odd  comers,  or  along  roods,  as  in  the 
■outhem  provinces  of  Prussia  and  Hanover,  and  in  France. 

609.  T7te  wool  of  Saxony  is  reckoned  tfae  finest  in  Germany.  There  are  three  sorts, 
that  from  the  native  short-wooUed  Saxon  sheep ;  that  from  the  produce  of  a  cross 
between  this  breed  and  the  Merino ;  and  tliat  from  the  pure  Merino.  In  1819,  Jacob 
inspected  a  flock  of  pure  Merinos,  which  produced  wool  that  he  was  told  was  surpassed 
by  none  in  fineness,  and  the  price  it  brought  at  market.  It  was  the  property  of  the  lord 
of  the  soil,  and  managed  by  tfae  amptman,  or  farmer  of  tfae  numoriid  and  other  rights. 
Till  tfae  year  181S,  it  consisted  of  1000  sfaeep ;  but  so  many  were  consumed  in  tfaat  year, 
first  by  the  French,  and  next  by  the  Swedes,  tfaat  they  have  not  been  able  to  replace  them 
furtfaer  than  to  650.  Hie  land  over  which  they  range  is  extensive  and  diy ;  not  good 
enough  to  grow  flax ;  but  a  course  of  1.  fallow,  2.  potatoes,  3.  rye  or  barley,  was  followed. 
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and  Ifae  stew  of  the  rye  and  borlej,  widi  die  potatoes,  coosCitated  the  wintor  food  of  die 
siieep.  (rnnWf,  p.265.) 

610.  The  gemerai  roiation  of  cropa  m  Stuony,  aceording  to  Jacob,  is  two  com  crops, 
and  a  Allow,  or  two  com  crops  and  peaae.  There  are  some  excepdona ;  and  cabbages, 
tomips,  and  koki-^roH  are  occaaonally  to  be  seen.  The  plough  has  two  wheels,  and  is 
drawn  bj  two  oxen ;  **  and  sometimes,  notwithstanding  the  Mosaic  prohibidon,  with  a 
bone  and  a  cow."  Hieie  are  some  fine  meadows  on  the  borders  of  the  brooks  near  the 
villageft;  but  they  are  in  general  much  neglected,  and  for  want  of  draining  yield  but 
cosne  and  rushy  grass.  The  houses  of  die  farmers  are  in  Tillages,  the  largest  for  the 
amptman,  and  die  next  for  the  metayers  and  leibeigeners.  **  The  whole  tract  of  land,  from 
MeisKn  to  within  two  English  miles  of  Leipsic,  is  a  sandy  loami  admirably  calculated 
for  our  Norfolk  four-course  system,  by  which  it  would  be  enabled  to  maintain  a  great 
qnandty  of  liTe-stock,  and  produce  double  or  treble  the  quandty  of  com  it  now  yields. 
In  the  whole  distance  from  Wurzen,  about  fifteen  miles,  I  saw  but  three  flocks  of  sheep ; 
two  were  small,  the  other,  which  I  examined,  consisting  of  about  one  thousand  ewes, 
weddo^s,  and  tags,  belonged  to  a  count,  whose  name  I  did  not  ascertain.  As  he  is  lord 
of  a  considerable  tract  of  country,  the  flock  has  the  range  of  many  thousand  acres  in  the 
summer,  and  in  the  winter  is  fed  with  diopped  straw  and  potatoes.  Upon  our  system,  which 
imgfat  be  advantageously  introduced,  the  same  quandty  of  land  would  maintain  ten  dmca 
as  many  sheep,  and  still  produce  much  more  com  than  it  does  at  present.**  {ML  301. ) 

6IL  7WaMe9MW'<i«9flb^»,  between  Meincn  and  l4>ip«ic,  were  numeromcoai^^ 
liot  geoeadlj  looked  poor.  **  As  I  saw,"  continues  Jacob,  '*  no  hay  or  com  sUcks  in  the  whole  diatancc, 
I  had  been  poisled  to  couceiTe  in  what  manner  their  cows  could  be  supported  through  the  winter.  Upon 
eiqairini^  1  learnt  a  mode  of  keeping  them,  which  was  quite  new  to  me,  but  which  1  cannot  coodentt. 
The  land  is  fercmrable  to  th«  growth  of  cablMcea.  and  abandaat  quantities  are  raised,  and  fbnn  a  material 
aitide  of  human  sustenance ;  the  surplus,  whicn  this  year  is  considerable,  is  made  mto  sour-krout,  with 
a  kss  ponkm  of  salt  than  is  nsplied  when  it  is  prepared  as  food  for  man.  This  is  found  to  be  very  good 
fx  oowi,  and  CavooraUe  to  the  increase  of  their  milk,  when  no  green  food,  nor  any  thing  bat  straw  caa 
be  obtaiBed.'*    [Traneis,  303.) 

63SL  The  land  teUkm  two  milet  qT  Leiptic  Is  almost  wholly  M  garden-cuiture.  and  is  TasCiy  prodnetlTe 
of  every  kind  of  culinary  Tegetable.  The  fruit  trees  and  orchards,  notwithstanding  many  of  them  showed 
Tcstigcs  of  the  war,  surprised  Jacob  by  their  abundance.  The  inhabitants  subsbt  much  less  oa  animal 
focd  than  we  do,  but  a  larger  quantity  of  flruit  and  vcgetatdes  is  consumed ;  and  hence  they  have  greater 
itdacanaits  to  improve  tneir  quality,  and  to  increaae  their  q[uantity,  than  exist  in  those  rural  (Usbrtda  of 
toeat  Bntain  whkA  are  removed  from  the  great  towns. 

€13.  Jacobus  opimcfn  of  the  agriculture  of  Saxony  is,  that  it  is  equal  to  that  of  Arusata. 
In  one  respect  be  thinks  it  superior,  as  no  portion  of  the  soil  is  wholly  widiout  some 
cnltivatian;  but  that  culdvation  is  fiur  below  what  the  land  requires,  and  tfaa  prodaca 
mncfa  leas  than  the  inhabitants  mtist  need  for  their  subsistence. 

SuasacT.  6.     Cfthe  pretent  Staie  of  AgneuUwre  m  Me  Kmgiiom  ofB^Mtriom 

614.  Baeariot  tSl  lat^i  was  one  tfihe  mMt  backward  counHea  of  Germany,  in  regard  to 
evoy  kind  of  improvement  A  l»goted  and  ignorant  priesdiood,  not  content  widi  possesa- 
i^  a  taJuaUe  pordon  of  the  lands  of  the  country,  had  insisted  on  the  expulsion  of  the 
RolwtantB,  and  on  the  strict  observance  of  the  endless  holidays  and  absurd  usages  which 
impede  the  piugrcss  of  industry  among  their  foUowers.  "  Hence  a  general  habit  of 
indolence  and  miserable  beckwardnesa  in  all  arts,  and  especially  in  agriculture ;  and  in 
point  of  learning,  a  complete  oontraat  to  the  north  of  Germany."  During  the  electorate 
of  Boraria,  one  of  its  electors,  contemporary  with  Joseph  II.  of  Austria,  desirous  of 
imtwdnring  improrements,  aboUsbed  mooasdc  orders  in  some  parts  of  his  dominions ;  but 
die  peopk  were  not  ripe  for  such  a  change,  notwithstanding  the  existence  of  masonic 
■Bciedes,  ignotandy  suppoaed  to  hare  rendered  them  ripe  for  any  sort  of  revolution. 

615.  Tke  agnaJiural  improvement  of  Baoaria  commenced  at  the  time  of  the  French 
KfofaitiaB,  when  die  cfaorch  lands  were  seised  by  die  government,  and  sold  to  the  people, 
and  a  system  of  acfaods  waa  established  in  every  canton  or  parish,  for  the  education  of  the 
lower  dasaea.  Soon  afterwards  agriculture  was  taught  in  these  schools  by  a  catechism, 
ia  die  same  wi^  aa  die  Quistian  rdigion  of  Scotland  is  taught  in  dw  schools  there.  In 
remrgncncc  of  this  state  of  diings  the  country  is  rapidly  improving  in  every  respect,  and 
arin  soon  be  equal  to  any  other  in  Germany.  Ihe  names  of  Monteglas  and  Hassi  should 
not  be  paaaed  over  in  dris  brief  statement;  nor  that  of  Eichthal,  who  spent  upwards  of  a  year 
IB  Britein,  and  dhieBy  in  Scotland,  to  study  its  agriculture,  which  he  has  introduced  on 
Ibb  estate  near  Munich  by  a  Sootdi  manager  and  a  Scotch  renUpaying  farmer. 

616.  T%e  nufaee  of  BaoaHa  is  momitainous  towards  the  soudi ;  the  grotmd  rising  in 
die  dbection  oif  die  Alp%  and  oontaining  a  number  of  lakes  and  marshes.  To  the 
nadiwHrd  are  extenatve  plains  and alao  wooded  mountains;  round  Nuremberg  is  a  tract 
ef  warm  aandy  soil,  and  along  die  Danube  are  occasional  plains  of  fertile  alluvion,  partly 
ia  meadow  and  pardy  under  com. 

617.  Tie  crops  cuUwated  are  the  usual  corns,  legumes,  and  roots ;  and  the  produce 
ef  com  and  turnips,  under  proper  culture,  is  equal  to  what  it  is  in  the  north  of  England,  or 
in  Hadcfingtonafane.     In  the  dry  wand  sand  around  Nuremberg  garden  seeds  are  raised 
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to  sudi  an  extent  as  to  supply  the  greater  part  of  Germanj  and  a  part  of  Fhmce,  and  llicj- 
are  even  sent  to  Holland  and  England. 

618.  The  forests  of  Bamaria  are  eztensiTe;  and,  in  consequence  of  a  law  of  the  state, 
all  the  public  roads  are  bordered  with  rows  of  fruit  trees,  chiefly  the  cherry  and  the  apple. 
These  trees  are  raised  in  nurseries  by  the  govemxnent,  and  sold  at  cost. 

SuBSXCT.  7.     Cftht  preterU  State  of  Jtgrictilture  in  the  Empire  qfjtustria* 

619.  Agriculture  is  in  a  very  backward  state  throughout  the  whole  of  the  Austrian 
dotmruons*  The  soil,  surface,  and  climate  are  almost  every  where  favourable  for  hus- 
bandry; but  the  political  circumstances  of  the  country,  and  the  ignorance  of  its 
inhabitants,  which  is  greater  than  in  niost  other  parts  of  Germany,  have  kept  it  in  nearly 
a  fixed  state  for  several  centuries.  Various  attempts  have  been  made  during  the  eighteenth 
century  to  improve  the  condition  of  the  peasantry,  and  simplify  the  laws  relating  to 
landed  property,  especially  by  Joseph  II. ;  but  they  have  produced  no  eflSict,  chiefly,  as 
it  i^ppears,  because  too  much  was  attempted  at  once.  There  are  agricultiu^  societies  at 
Vienna,  Pesth,  Prague,  and  other  places ;  and  a  very  complete  agricultural  school  haa 
been  established  at  Keszthely  in  Hungary,  by  the  patriotic  Graf  Festetits.  A  copious 
account  of  it  has  been  given  by  Dr.  Bright  (Trav^  in  Hungary,  in  1814,  S41.  et  seq.), 
by  which  it  appears  much  more  extensive  than  those  of  Hofwyl  or  Moegelin. 

620.  The  landed  properly  of  Austria  is  under  similar  circumstances  of  division  and 
occupation  with  that  ai  the  rest  oi  Germany.  Perhaps  the  number  of  large  esti|tes  is 
greater  in  proportion  to  the  small  properties.  In  Hungary  they  are  of  immense  extent, 
and  cultivated  alo^ost  entirely  by  dieir  proprietors.  <'  la,  considering  a  Hungarian  pro- 
perty,** Dr.  Bright  observes,  «  we  must  figure  to  ourselves  a  landed  proprietor  possessing 
ten,  twenty,  or  forty  estates,  distributed  in  different  parts  of  the  kingdom,  reckoning  his 
acres  by  hundreds  of  thousands,  and  the  peasants  upon  his  estates  by  numbers  almost  as 
great ;  and  remember  that  all  this  extent  of  land  is  cultivated,  not  by  farmers,  but  by  his 
own  stewards  and  officers,  who  have  not  only  to  take  care  of  the  agricultural  management 
of  the  land,  but  to  direct,  to  a  certain  extent,  the  administration  of  justice  amongst  the 
people :  and  we  must  further  bear  in  mind,  that  perhaps  one  third  of  this  extensive 
territory  consists  of  the  deepest  forests,  affording  a  retreat  and  shelter,  not  only  to  beasts 
of  prey,  but  to  many  lawless  and  desperate  characters,  who  oflen  defy,  for  a  great  length 

.  of  time,  the  vigilance  of  the  police.     We  shall  then  have  some  fiiint  conception  of  the 
situation  and  duties  of  a  Hungarian  magnate." 

621.  To  conduct  the  buuness  of  such  extensive  domains,  a  system  of  officers  is  formed, 
which  b  governed  by  a  court  of  directors ;  and  on  well  regulated  estates,  this  band  of 
managers  exhibit,  in  their  operations,  all  the  subordination  of  military,  and  the  accuracy 
of  mercantile,  concerns.  For  this  purpose  an  office  is  established  at  or  near  the  estate 
on  which  the  magnate  resides,  in  which  a  court  of  directors  is  held  at  stated  periods, 
usually  once  a  week,  lliis  court  consists  of  a  president  or  plenipotentiary,  a  director 
or  solicitor,  a  prefect,  auditor,  engineer  or  architect,  a  fiscal  for  law  affidrs,  the  keeper 
of  the  archives,  besides  a  secretary,  clerks,  &c.  Its  business  is  to  review  all  that  bas 
taken  place  on  the  different  estates,  whether  of  an  economical  or  judicial  nature,  to 
examine  accounts,  and  regulate  future  proceedings.  Hie  steward  of  each  separate  estate 
has  also  a  weekly  court  It  consists  of  the  fiscal  or  lawyer,  the  bailiff,  the  forert  master, 
the  engineer,  the  treasurer,  foreman  and  sub-foreman,  police  officers  to  guard  prisoners 
and  keep  them  at  work,  forest-keeper,  rangers,  and  a  gaoler.  Tlie  estates  of  Prince 
Esterhazy,  which  are  the  largest  in  Europe,  of  Graf  Festetits,  and  Prince  Ballhyani,  are 
examples  of  this  mode  of  government  and  culture ;  of  which  it  may  be  observed,  that,  like 
many  German  plans,  it  is  very  accurate  and  systematic,  but  very  unproductive  of  profit. 

622.  The  crown  has  immense  tracts  of  lands,  especially  in  Gallida;  and,  independently 
of  these,  the  personal  estates  of  the  reigning  family  amount  to  upwards  of  100,0OO£, 
sterling  a  year,  all  of  wliich  are  farmed  by  stewards.  In  the  Moravian,  Bohemian,  and 
Austrian  districts,  however,  where  the  estates  are  not  so  large  as  in  Hungary,  and  the 
people  in  ratlier  better  circumstances  as  to  property  and  knowledge,  they  are  firequently 
farmed  on  the  meyer  system. 

623.  Tlie  Austrian  dominions,  like  the  rest 
of  Germany,  are  unenclosed,  with  the  iisual 
exceptions ;  the  farm-houses  and  cottagn  are 
usually  built  of  wood,  and  thickly  covered 
with  thatch  or  with  shingles.  The  cottages 
are  remarkably  uniform  in  Hungary,  and  ril- 
lage  scenery  there,  according  to  Dr.  Bright,^ 
must  be  the  dullest  in  Europe.  Not  less  so 
are  their  cultivated  plains.  Speaking  of  a  plain  near  Presburg,  he  says,  "  The  peasants 
were  employed  in  ploughing  the  land,  and  my  driver  (Jig,  67.)  cheered  the  way  by  n 
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SdaTOokn  song.  But  let  no  one  be  induced,  by  these  expressions,  to  figure  to  his 
im^DatxNi  a  scene  of  rural  ddigfat.  Ilie  plain  is  unenlivened  by  trees,  unintorsected 
bv  hedges,  and  thinly  inhabited  by  human  beings;  a  waste  of  arable  land,  badly  culti- 
vated,  and  yielding  imperfect  crops  to  proprietors,  who  are  scarcely  conscious  of  the  extent 
of  tenitory  tfaey  possess.  It  is  for  some  branch  of  the  families  of  Esterhasy  or  BiUy, 
Lnown  to  them  only  by  name,  that  the  SclaTonian  peasants  who  inhabit  these  regions  an 
employed.  Their  appearance  bespeaks  no  fostering  care  from  the  superior,  no  independ* 
ent  respect,  yielded  with  free  satisfiuztion  from  the  inferior.  It  is  easy  to  perceive  that  all 
sdmolos  to  invention,  all  indtement  to  extraordinary  exertion,  are  wanting.  No  one  peasant 
has  proceeded  in  the  arts  of  life  and  civilisation  a  step  fiuther  than  his  neighbour.  When 
jou  have  seen  one,  you  have  seen  alL  From  the  same  little  hat,  covered  with  oQ,  falb 
the  same  matted  long  black  hair,  negligently  plaited,  or  tied  in  knots ;  and  over  the 
same  dirty  jacket  and  trowsers  is  wrapped  on  each  a  cloak  of  coarse  woollen  doth,  or 
§heep.akin  still  retaining  its  wooL  Wliether  it  be  winter  or  summer,  week-day  or 
sabbath,  the  Sdavonian  of  this  district  never  lays  aside  hb  doak,  nor  is  seen  but  in  heavy 
boots. 

624.  Tkeir  mMnanenis  of  agrieuUure  (Jig.  68.)  are  throughout  the  same ;  and  in  all 
^iBi  hahilattioDS  is  observed  a  peifect  uniformity  of  design.   A  wide  muddy  road  separates 

two  rows  of  cottages, 
which  constitute  a  viU 
lage.  From  amongst 
them,  there^is  no  po8si« 
bility  of  smcdng  the  best 
or  the  worst;  they  are 
absolutely  uniform.  In 
some  villages  the  cottages 
present  their  ends,  in 
others  their  sides,  to  the 
road ;  but  there  is  sel- 
dom this  variety  in  the 
same  village.  The  in- 
terior of  the  cottage  is  in 
genenl  divided  into  three  small  rooms  on  the  ground  floor,  and  a  little  space  in  the  roof 
iifiirined  far  Inmber.  The  roof  is  commonly  covered  with  a  very  thick  thatch ;  the  walls 
are  whitewashed,  and  pierced  towards  the  road  by  two  small  windows.  The  cottages 
are  usually  placed  a  few  yards  distant  from  each  other.  The  intervening  space,  defended 
by  a  rail  and  gate,  or  a  hedge  of  wicker-work  towards  the  road,  fornis  the  farm-yard, 
which  mns  back  some  way,  and  contains  a  shed  or  outhouse  for  the  cattle.  Such  is  the 
outwaid  appearance  of  the  peasant  and  his  habitation.  Hie  door  opens  in  the  side 
of  the  boose  into  the  middle  room,  or  kitchen,  in  which  is  an  oven,  constructed  of  day, 
well  calculated  for  baking  bread,  and  various  implements  for  household  purposes,  which 
gext^ally  occupy  this  apartment  fiilly.  On  each  side  of  the  room  is  a  door,  communicating 
on  one  hand  with  the  family  dormitory,  in  which  are  the  two  windows  that  look  into  the 
road.  This  chamber  is  usually  small,  but  well  arranged ;  the  beds  in  good  order,  piled 
upon  each  odicr,  to  be  spread  out  on  the  floor  at  ni^t ;  and  the  walls  covered  with  a 
multiptidty  of  pictures  and  images  of  our  Saviour,  together  with  dishes,  plates,  and  vessels 
of  C9ane  eaztbenvrare.  Hie  other  door  from  the  kitchen  leads  to  the  store-room,  the 
reyoMtory  of  the  greater  part  of  the  peasant's  riches,  consisting  of  bags  of  grain  of  various 
kinds,  both  for  consumption  and  for  seed,  bladders  of  tallow,  sausages,  and  other  articles 
of  pnmsioD,  in  <p2antities  which  it  would  astonish  us  to  find  in  an  English  cottage.  We 
■mat,  however,  keep  in  mind,  that  the  harvest  o£  the  Hungarian  peasant  antidpates  the 
iocone  of  the  whole  year  ;  and,  from  the  circumstances  in  which  he  is  placed,  he  should 
ntfaa  be  compared  with  our  liumer  than  our  labourer.  The  yards  or  folds  between  the 
houses  are  usually  much  ne^ected,  and  are  the  dirty  receptades  of  a  thousand  uncleanly 
<>^3^ett%.  li^  carts  and  ploughs  (Jig.  68.),  with  which  the  owner  performs  his  stated 
Isbonr,  his  meagre  cattle,  a  loose  rudely  formed  heap  of  hay,  and  half  a  dozen 
ngged  ddldren,  stand  there  in  mixed  confusion ;  over  which  three  or  four  noble  dogs, 
cf  a  peculiar  Ineed,  resembling  in  some  d^ree  the  Newfoundland  dog,  keep  fiuthful 
W3ldL"  (Trap,  m  Hung.,  19.) 

625.  TV  agricuUuraljrroduce  of  Austria  ismore  varied  than  that  of  anyother  part  of  Ger* 
a»ny.  Excdlent  wheat  is  cultivated  in  Gallida,  where  the  soil  is  chiefly  on  limestone,  and 
in  the  adjoining  province  of  Buckowine;  and,  from  both,  immense  quantities  are  sent  down 
the  Virtula  to  I>Bntzic.  Wheat,  rye,  and  all  the  other  corns,  are  grown  alike  in  every 
district,  and  the  quantity  mi^  be  greatly  increased  if  there  were  a  suffident  demand. 
yAaUe  is  culti%-ated  in  Hungary  and  Transylvania ;  millet  in  Hungary,  Sclavonia,  and 
Carintfaia;  and  rice  in  tiie  marshy  districts  of  Temeswar.  Tobacco  is  extensivdy 
caltiTCied  in  Hungary,  and  excdlent  hops  are  produced  in  Moravia  and  Bohemia.    It  is 
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eidmated  that  about  a  sixth  part  of  the  Austrian  dominioiis  is  under  tillage.     The  most 
common  rotation  is  two  com  crops,  and  fisdlow  or  resL 

626.  Tke  Austrian  ifrovince  of  Moravia  is  very  fertile ;  and,  with  the  exception  of  some 
districts  of  the  Netherlands,  scarcely  any  part  of  the  Continent  is  so  well  cultivated. 
It  bears  too,  a  larger  proportion  of  wheat  than  any  other  district  in  the  east  of  Europe. 
Of  the  winter  com,  wheat  is  estimated  at  one  fourth,  and  rye  at  three  fourths ;  whereosy 
in  the  adjoining  province  of  Silesia,  the  land  sown  with  rye  is  nearly  ten  times  that  sown 
with  wheat.  Moravia  u  defended  by  the  Carpathian  mountains  from  the  east  winds  ; 
and  the  harvest,  the  whole  way  from  Teschen  to  Olmuts,  and  indeed  to  Brunn,  is  nearly 
six  weeks  earlier  than  in  Silesia.  This  better  state  of  things  arose  from  the  circumstance 
of  Moravian  agriculture  finding  domestic  consumers.  It  is  the  chief  manufacturing 
province  of  the  Austrian  empire.  A  greater  proportion  of  the  population  can  afibrd  to 
uve  on  meat,  and  to  use  whc»ten  flour ;  and  hence  the  agriculturists  find  a  market  near 
home  for  their  productions.  The  demand  for  animal  food,  too,  being  greater,  a  greater 
stock  of  cattle  is  kept,  and  more  of  the  land  is  destined  to  clover  and  other  green  crops  ; 
ttid  it  may  thence  be  inferred,  that  the  growth  of  com  does  not  exhaust  the  land,  so  much 
as  the  cattle,  by  their  manure,  renew  its  prolific  qualities.  {Jacob  on  the  Trade  in  Com, 
and  on  the  Agriculture  of  northern  Europe.) 

627.  The  vine  is  cultivated  to  the  greatest  extent  in  Hungary.  The  well  known 
Tokay  is  raised  on  the  last  chain  of  ^e  Carpathian  hills,  in  the  neighbourhood  of  the 
town  of  Tokay.  The  district  extends  over  a  space  of  about  twenty  English  miles. 
**  Throughout  the  whole  of  this  country  it  is  the  custom  to  collect  the  grapes  which 
have  become  dry  and  sweet,  like  raisins,  whilst  hanging  on  the  trees.  They  are 
gathered  one  by  one ;  and  it  is  firom  them  alone  that  the  prime  Tokay,  or,  as  it  is  termed, 
Tokay  Ausbmch,  is  prepared,  which,  in  1807,  sold  for  100  florins  the  cask  of  ISO 
halbes  on  the  spot.  Hiey  are  first  put  together  in  a  cask,  in  the  bottom  of  which  holes 
are  bored  to  let  that  portion  of  the  juice  escape  which  will  mn  from  them  without  any- 
pressure.  This,  which  is  called  Tokav  essence,  is  generally  in  very  small  quantity,  and 
very  highly  prized.  The  grapes  are  then  put  into  a  vat,  and  trampled  with  the  bare 
feet,  no  greater  pressure  being  permitted.  To  the  squeezed  mass  is  next  added  an 
equal  quantity  of  good  wine,  which  is  allowed  to  stand  for  twenty-four  hours,  and 
is  then  strained.  Tins  juice,  without  further  preparation,  becomes  the  fSur-fiuned  wine  of 
Tokay,  which  is  difficult  to  be  obtained,  and  sells  in  Vienna  at  the  rate  of  12^  sterling 
per  dozen.  The  greater  part  of  these  vineyards  is  the  property  of  the  emperor; 
several,  however,  are  in  the  hands  of  nobles.**  {BrighCs  TraveU,) 

628.  Another  spedee  of  Hungarian  xoine,  called  M^neser,  is  said  to  equal  Tokay ;  next 
to  that  in  value  come  the  wines  of  (Edenburg,  Rusth,  St.  Gyorgy,  and  Ofen,  followed 
by  a  great  variety,  whose  names  are  as  various  as  the  hills  which  pi^uce  them.  Hie  grape 
which  is  preferred  for  making  the  Tokay  and  other  Hungarian  wines  of  that  character,  is 
a  small  black  or  blue  grape,  figured  and  described  by  Sickler  in  his  Garten  Magaxin  of 
1 804,  as  the  Hungarian  Blue. 

629.  Plums  are  cultivated,  or  rather  planted  and  left  to  themselves ;  and  an  exc^ent 
brandy  is  distilled  from  the  fermented  friiit. 

630.  The  culture  of  silk  is  in  the  least  flourishing  state  in  Hungary ;  but  succeeds  vrell 
in  Austria  and  Moravia;  that  of  cotton  was  tried,  but  left  off  chiefly  on  account  of  the 
unfiivourableness  of  the  autumns  for  ripening  the  capsules.  Tlie  mountain  rice  (Or^za 
mi^tica),  from  the  north  of  China,  was  cultivated  with  success,  but  neglected  duiing  the 
late  wars.  <*  ITie  greatest  advantages  which  it  r  y 
promised  arose  from  the  situations  in  which  it  ^ 
would  flourish,  and  the  fact  of  its  not  requiring  \^ 
marshy  lands,  which  are  so  destructive  to  the  i 
health  of  those  who  are  engaged  in  the  cultiva-  ' 
tion  of  common  rice.**  The  Bhds  CVStinus  is 
extensively  collected  from  the  wastes,  and  used 
as  a  taniung  plant,  especially  in  the  preparation  ' 
of  morocco  leather.  Woad  is  cultivated  as  a  \ 
substitute  for  indigo ;  the  C^pdms  escul^ntus  j 
{Jig.  69.  a),  and  the  ^str&galus  bce'ticus  (6), ; 
as  substitutes  for  coffee ;  the  seeds  of  the  latter,  ^ 
and  the  tubers  of  the  former,  being  the  parts  ' 
used.  The  ^cer  camp^stre,  ;>latanoldes,  and 
Fteikdo-pUtanus  have  been  tapped  for  sugar, 
and  the  A.  sacchar)num  extensively  cultivated 
for  the  same  purpose,  but  without  any  useful 
result:  it  was  found  cheaper  to  make  sugar 
from  the  grape.  The  culture  of  coffee,  olives, 
indigo,  and  other  exotics,  has  been  tried,  but  foiled. 
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GSl  TV  rtarmg  and  care  of  beet  were  much  attended  to  during  the  Utter  |Mrt  of 
the  eighteenth  ceiituiy  ;  with  a  Tiew  to  which  a  public  school  was  opened  at  Vienna,  and 
■one  in  die  pnmnoes ;  and  great  encouragement  was  given  to  such  as  kept  hives.  Some 
prapneton  in  Hungary  possessed  300  stock  hives.  It  is  customary  there  to  transport 
tfaemfirom  place  to  place,  preferring  sites  where  buckwheator  the  lime  tree  abounds.  The 
hoaej,  when  procured,  is  greatly  increased  in  value  by  exposure  to  the  open  air  for  some 
weeks  during  winter ;  it  then  becomes  hard  and  ss  white  as  snow,  and  is  sold  to  the  ma- 
nuJacimeis  of  liquon  at  a  high  price.  The  noted  Italian  liqueur,  rosogUot  made  also  in 
Dantiic,  is  nothing  more  than  this  honey  blanched  by  exposure  to  the  frost,  mixed  with  a 
quitoons  liquor :  though  the  honey  used  is  said  to  be  that  of  the  lime  tree,  which  is 
produced  only  in  the  forests  of  that  tree  near  Kowno  on  the  Niemen,  and  sells  at  mora 
tfaan  three  times  the  price  of  common  honey. 

632.  The  Hoe  sicck  of  AtoHa  consists  of  sheep,  cattle,  horses,  pigs,  and  poultry. 
Considenble  attentiao  has  lately  been  paid  to  the  breeding  of  sheqx,  and  the  Merino 

breed  has  been  introduced 
on  the  government  estates 
and  those  of  the  great  pro- 
prietors. The  original  Hun- 
garian sheep  (O'vis  strepsi- 
ceros)  (J^.  70.  )bears  upright 
spiral  horns,  and  is  covered 
with  a  very  coarse  wool. 
"  Improvement  on  this  stock 
by  crosses,"  Dr.  Bright  in- 
forms us,  "  is  become  so 
general,  that  a  flock  of  the 
native  race  is  seldom  to  be 
met  with,  except  on  the 
estates  of  religious  establish- 
ments.** Baron  Gieslcr  has 
long  cultivated  the  Merino 
breed  in  Moravia.  In  Hun- 
gary, Graf  Hunyadi  has 
paid  great  and  successful  attention  to  them  for  upwards  of  twenty  y'fears  His  flock, 
wben  Dr.  Bright  saw  it  in  1814,  amounted  to  17,000,  not  one  of  which  whose  family  he 
oould  not  trace  back  for  several  generations  by  reference  to  his  registers. 

633.  Tkt  homed  cattle  of  the  Austrian  dtminimis  are  of  various  breeds,  chiefly  Danisli 
■nd  Swbs.  The  native  Hungarian  breed  are  of  a  dirty  white  colour,  large,  vigorous, 
and  active,  with  horns  of  a  prodigious  length.  The  cow  is  deficient  in  milk ;  but  where 
dairies  are  estabb'shed,  as  in  some  parts  near  Vienna,  tlie  Swiss  breed  is  adopted. 

€34.  The  Hungarian  horset  have  long  been  celebrated,  and  considerable  attempts 
made  from  time  to  time  to  improve  them  by  crosses  with  Arabian,  English,  and  Spanish 
bneds ;  and,  lately,  races  have  been  established  for  this  purpose.  The  imperial  breeding 
Aed,  or  huras,  of  Mezoh^yes,  established  in  1783,  upon  four  commons,  is  the  most 
extcnsi^  thing  of  the  kind  in  Europe.  It  extends  over  nearly  50,000  acres ;  employs 
500  penons;  and  contains  nearly  1000  breeding  mares  of  Bessarabian,  Moldavian, 
Spamsh,  or  English  extraction. 

635.  T%e  breed  of  ncine  in  some  parts  of  Hungary  is  excellent 

636.  PouUry  are  extensively  reared  near  Vienna,  and  also  frogs  and  snails.  Townson 
has  described  at  length  the  method  of  treating  these,  and  of  feecUng  geese  for  theu*  livers. 
{Traeeis  m  Hungary  in  1796.) 

637.  T%e  land  tortoise  likewise  occurs  in 
great  numbers  in  various  parts  of  Hungary, 
BMve  particulariy  about  Fuses- Gyarmath, 
and  the  marches  of  the  river  Thdss ;  and, 
beii^  deemed  a  delicacy  for  the  table,  is 
CBB^  and  kept  in  preserves.  The  preserve 
of  Kesatbeley  encloses  about  an  acre  of  land, 
ialenected  by  trenches  and  ponds,  in  which 
the  atAmmU  leed  and  enjoy  themselves.  In 
one  comer  waa  a  space  separated  from  the 
Rat  by  baaida  two  feet  high,  forming  a  pen 
fiorsnaila.  Hie  upper  edge  of  the  boards  was  I 
wgBud  with  naila  an  inch  in  height,  and  at  1 
intervals  of  half  an  inch,  over  which  these  ^ 
aanak  never  attempt  to  make  their  way. 
Has  nail  (H^lix  pam^tia)  {Jig,  71.  a)  it  in 
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great  demand  in  Vienna,  where  sacks  of  tbem  are  regularly  eiposed  to  sale  in  the  market, 
alternating  with  sacks  of  beans,  lentils,  kidneybeans,  and  truffles,  {fig.  71.  6.) 

638.  The  implements  and  operations  of  the  agriculture  of  Austria  differ  little  from  those 
of  Saxony.  Dr.  Bright  has  given  figures  of  the  Hungarian  plough  and  cart  (Jig.  68.), 
and  blames  the  mode  of  depositing  the  com  in  holes  in  the  ground,  lined  with  straw,  by 
which  it  acquires  a  strong  mouldy  smell.  Vineyards  are  carefully  dug  and  hoed,  and 
the  shoots  c^  the  vines,  in  places  where  the  virinter  is  severe,  laid  down  and  covered  with 
earth  to  protect  them  from  the  frost.  Many  of  the  great  proprietors  are  introducing  the 
most  improved  British  implements  on  their  estates,  and  some  have  taken  ploughmen  from 
tliis  country  to  instruct  the  natives  in  their  use.  Prince  Esterfaaxy  has  EnglirJi  gardenere, 
bailiffs,  grooms,  and  other  servants. 

639.  The  forests  of  the  Atutrian  dominions  are  chiefly  in  Hungary,  and  on  the 
borders  of  Gallida,  on  the  Carpathian  mountains.  They  contain  all  the  varieties  of  needle 
or  pine-leaved,  and  broad-leaved  trees,  which  are  indigenous  north  of  the  Rhine.  The 
oaks  of  Hungary  are  perhaps  the  finest  in  Europe.  The  forest  of  Belevar  on  the 
Drave  was  visited  by  Dr.  Bright.  It  consists  chiefly  isf  different  spedes  of  oak,  the 
most  luxuriant  he  ever  beheld.  Thousands  measured,  at  several  feet  above  the  root, 
more  than  seven  feet  in  diameter ;  continue  almost  of  the  same  size,  without  throwing  out 
a  branch,  to  the  height  of  thurty,  forty,  and  fifty  feet,  and  are  still  in  the  most  flourishing 
and  healthy  condition.  Timber  there  is  o^  little  value,  except  for  the  buildings 
wanted  on  an  estate,  or  for  hoops  and  wine  barrels.  In  some  cases  the  baric  b  not  even 
taken  from  oak  trees ;  but  in  others  the  leaf  galls,  and  the  knoppem,  or  smaller  galls, 
which  grow  on  the  calyx  of  the  acorn,  are  collected  and  exported  for  the  use  of  tanners. 

640.  The  improvement  of  the  agriculture  of  Austria  seems  anxiously  desired  both  by 
tlie  government  and  the  great  proprietors.  Various  legislative  measures  are  acoordinglj' 
adopted  from  time  to  time,  societies  formed^  and  premiums  offered.  These  will  no 
doubt  have  a  certain  quantum  of  effect ;  but  the  radical  wants,  in  our  opinion,  are  inform- 
ation and  taste  for  comfortable  living  among  the  lower  classes ;  and  these  can  only  be 
remedied  by  the  general  di£Fusion  of  village  schools ;  and  by  establishing  easy  rates, 
at  which  every  peasant  mi^t  purehase  his  personal  liberty,  or  fireedom  from  thewfacdeor 
a  certain  part  of  the  services  he  is  now  bound  to  render  his  lord. 

Sect.  VI.     Of  the  present  State  of  Agriculture  m  the  Kingdom  of  Poland. 

641.  Poland  was  formerly  called  the  granary  of  Europe:  but  this  was  when  its 
boundaries  extended  from  the  Baltic  to  the  Black  Sea ;  and  when  the  Ukraine  and 
Lithuania  were  included.  At  present  its  limits  are  so  circumscribed,  and  its  arable 
surface  so  indifferently  cultivated,  or  naturally  so  infertile,  that  the  kingdom  of  Poland 
strictly  speaking,  or  what  is  called  Vice-re^  PoUuid,  furnishes  little  more  com  tfaso 
supplies  its  own  population.  The  immense  supplies  of  wheat  sent  to  Dantzic  are  chiefly 
from  the  republic  of  Cracow,  the  province  both  of  the  kingdom  and  republic  of  Gallicia, 
united  to  Austria,  and  from  Volhynia  and  Podolia,  now  belonging  to  Russia. 

64^.  The  landed  estates  are  almost  every  where  large,  and  either  belong  to  the  crown, 
to  the  nobles,  or  to  religious  corporations.  One  third  of  the  surface  of  Vice-regal  Poland 
belongs  to  the  crown.  Estates  are  fiumed  by  the  proprietors,  by  means  of  stewards ;  or 
let  out  in  small  portions  on  the  metayer  or  leibeigener  tenure.  There  are  scarcely  any 
rent-paying  fiumers.  The  nobles  have  generally  houses  on  their  estates,  which  they 
occupy,  at  least,  part  of  the  year;  at  other  periods  they  are  taken  care  of  by  the  stewards,  who 
are  always  admitted  at  the  table  of  their  lords,  being  themselves  what  is  called  of  noble  de- 
scent. Tb/b  estates  of  religious  houses  are  of  great  extent :  they  are  sometimes  let  to  nobles 
or  others  on  a  corn  rent,  who  generally  sublet  them ;  and  in  a  few  cases  they  are  fiumed 
by  the  corporation.  Hie  postmasters  on  the  different  main  roads  invariably  rent  a  con. 
siderable  portion  of  land  for  the  support  of  their  horses.  Many  of  these  are  metayen,  but 
some  pay  a  money  rent ;  and  there  are  one  or  two  initancm  of  nobles  fiuming  the  post. 


643.  Tkekomsesamdt;fficesqf^UsembUpo*iinastersUlg.*n.)sJlkKA^tt»  only  distant  rfiemMsnce  to  « 
British  fiviii.yard,  that  it  to  be  mat  with  m  Poland.    The  fkrnwhouie  and  ftnoory  of  the  peasant  poat. 
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|»a  u>  wiiicfa  they  lue  appuid,  m^  m  ^^^^^^^ehSiS^^^th^^''^:!'^^  '^^  ^^  "^^^  P"'- 


•oath jrf  PoiiDd  are  alm^  entiwly  wSSiS  5  J«Ji    ThSSSL  hl^  .^^"SlIllL^.P^***^^*'^'  '"  t*'^ 


=^^r.i?s5s?55?.ssss?^^.,?s^5i5r^ 


^^I^Av^ 


f  iwiiiaiitu  kiad  JttTg  iio\!faiTiiii^y«  nr  giflTt  T^qJS.  ^^  iMlenali  till  more  rude.  The 

6*».  TV  c&note  'if/^*'^  *«»«h  ^ere,  is  much  less  precarious  than  that  of  the 
^^^^T'l^  tlT^'y  A  ^"*«^  of  fitmi  five  to  l^ren  months,  durii^  S^ 
«d™m«imin«^ ;  and  these  are  foUowed  by  a  short  cold  wet  autumn.  Under  sich  a 
^^  ^^!^l^J!tl^^  ^'^^  *^  "P«^  '  ''"*  -^^^  ^">*^  i«  singularly 

^SftJ^L*^*^  ^-^  '*''  w«-«r^«/  kin^ihm.  of  Poland  is  almost  every  where  level. 
S2LJ^  -S"  ^S^*  ^  descent,  eicept  where  the  courses  of  tl4  rive«  havi 
&™rfA«jirfs  below  the  genend  level  of  the  country.  As  these  rivers,  though 
m«mtim«'  Aey  appear  sm^l  streams,  are  swoUen  by  the  rains  of  autumli/and  L 
^ta^the  snow  on  die  Carpathian  mountains  in  L  spring,  they  form  hii^dum! 
^i^^fr  T"^!^  ^^  **"•  f^^^^i  ^  their  deposit,  in  ma£y  parts, 
ZSl  T^ij^**  presents,  m  the  summer,  the  aspect  of  vWdant  and  luxi^t 
Mdowa.  In  other  parts  the  periodical  sweUings  of  the  streams  have  fonned  morasses, 
^^^fwT^"^"*  "T  *PP^*^1«  **>  ^y  -gricultural  purposes.  The  pldi^ 
^^^«te*d  ftom  ^hoT^  of  one  nver  to  another,  are  open  fields  with  scar Jy  any 

lbs  portion  of  woodknd  on  these  plains  is  very  extensive ;  but  they  are  in  large  maLs, 
l^^T^^"^^^  l«d  between  them.  ^Jacob^,  lUj^oH  m  the  Trade  in^ 
o^mtke  jtgneuUure  of  Northern  Europe,  1826,  p.  25.) 

646.  Tke  eoU  €f  Vice-regal  Polami  is  mostly  sandy,  with  an  occasional  mixture  of  a  sandy 
«S:.^"  ▼«y  ttun,  res^g  dnefly  on  a  bed  of  granite,  through  which  the  heavy  raiiu 
S»r??.P!f'^  ^**  *  ""^  "  *^y  ploughed;  sometimes  two  horses  or  two 
«^  and  not  unfiequently  two  cows,  perform  Uiis  and  the  otlier  operations  of  husbandry. 

^647.  The  mmihem  part  <f  the  afident  kingdom  of  Poland,  now  forming  the  republic 
!Lv!!Sl'  P'T"^  •  comparatively  varied  surface,  and  a  more  tenacious  and  fruitful 
«^  ^tach  produces  exceUent  wheat,  oats,  and  clover.  The  best  wheat  of  the  Dantzic 
■vkeC  cames  from  this  district. 

648.  ne  prt^vmee  ifGalUda,  a  part  of  the  ancient  kingdom  of  PoUnd,  but  now 
ttn^^^'^^  Austrian  empire,  in  surface,  soil,  and  products,  resembles 

«#^  ^  '"^  *^^  ^  Vice-r^  Poland  and  the  repubUc,  belonging  to  the  nobility 
W  ^^^^I^/^  eaoimouB  extent :  but,'owing  to  the  system  of  dividing  the 
anjfflwng  aU  the  children,  unless  a  special  entail  secures  a  nugorat  to  the  eldest  son 
{^^  M,  m  some  few  instances,  the  case),  much  of  it  is  possessed  in  allotments,  which  we 
««™dMmta^;  but  which,  on  account  of  their  low  value,  and  when  compared  with 
"W  or  a  few  odKTi,  are  not  so.  Of  these  secondary  classes  of  estates,  5  or  6,000  acres 
1^  be  deemed  smaD,  and  30  or  40,000  acres  large.  ITiere  are,  besides  these,  nume- 
fw»  snaU  propertiea,  some  of  a  few  acres,  which,  by  frequent  subdivisions,  have  descended 
»ywi«er  branches  of  noble  fkmiUes.  Ilie  present  owners  are  commonly  poor,  but  too 
P^flto  follow  any  profession  but  that  of  a  soldier,  and  prefer  to  labour  in  the  fields 
7™«iar  own  hands,  rather  tinn  to  engage  in  trade  of  any  kind.  As  tiUes  descended 
■•«*Bynn,  and  are  continued  tfaiaugh  all  the  successors,  the  nobility  have  naturally 
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become  very  numerous ;  but  since  the  Emperor  of  Russia  has  gained  the  dominion  orer 
Poland,  the  use  of  titles  has  been  restricted.  The  whole  of  the  lands  being  made  alien- 
able may  now  be  purchased  by  persons  of  any  rank,  and  are  actually  held  by  some  who 
are  burghers  or  peasants ;  the  Jews  alone  are  prohibited  from  becoming  proprietors  of  the 
soil,  though  they  have  very  numerous  mortgages  upon  it.  When  they  foreclose^  the 
lands  must  consequently  be  sold ;  and  as  these  Jews,  the  monied  capitalists,  cannot 
become  purchasers,  the  prices  they  yield  are  very  trifling.  (Ibid*) 

650.  The  cultivators  are  chiefly  peasants.  They  have  a  limited  property  in  the  lands 
yrhich  they  occupy,  and  the  cottages  in  which  they  liv^  under  the  condition  of  worlung  a 
stipulated  number  of  days  in  each  week,  on  their  lord's  demesne,  and  paying  specified 
quantities  of  produce,  such  as  poultry,  eggs,  yam,  and  other  things,  in  conformity  with 
ancient  usage.  The  extent  of  these  holdings  varies,  according  to  die  quality  of  the  land, 
and  the  quantity  of  duty-work,  or  of  payments  in  kind,  whidi  are  to  be  fulfilled.  Tlie 
peasi^try  of  Poland  were  declared  free  in  1791,  and  this  privilege  was  confirmed  to 
them  in  1815 ;  and  though  their  ignorance  and  poverty  have  hitherto  prevented  the  prac- 
tical effects  of  liberty  from  being  very  obvious  among  them,  yet  they  are  so  far  elevated 
in  sentiment,  at  least,  as  to  feel  their  superiority  to  the  peasantry  of  Russia.  {Ibid.) 

651.  The  arable  culture  of  Poland  is  abundantly  simple :  the  course  of  crops  is,  in 
most  places,  1st,  wheat,  barley,  or  rye  ^  2d,  oats ;  Sd,  fallow,  or  several  years*  rest  to 
conunence  with  fallow.  In  a  very  few  places  clover  is  sown,  and  also  beans  or  peas, 
but  only  in  small  quantities.  The  Digitlria  sanguini^lis  is  sown  as  a  plant  of  luxury  in 
a  few  places,  and  the  seeds  used  as  rice ;  the  buckwheat  is  also  sown,  and  the  seeds 
ground  and  used  as  meal.  Almost  every  farmer  sows  Unseed  or  hemp,  to  the  extent 
required  for  home  use,  and  some  for  sale.  Rye  is  the  bread  com  of  the  country. 
Potatoes  are  now  becoming  general,  and  succeed  well.  The  mangold,  or  white  beet, 
was  cultivated  in  many  places  in  1811  and  1812,  by  order  of  Bonaparte,  in  order  that 
the  natives  might  grow  their  own  sugar ;  but  that  is  now  left  off,  and  tlie  peasants  have 
not  even  learned  its  value  as  a  garden  plant,  producing  chard  and  spinach.  Turnips 
or  cabbages  are  rarely  seen  even  in  eardens ;  few  of  the  cottagers,  indeed,  have  any 
garden ;  those  who  have,  cultivate  chiefly  potatoes,  and  kohl  riibe.  Many  species  of 
mushrooms  grow  wild  in  the  woods  and  wastes,  and  most  of  these  are  careJfully  ga. 
thered,  and  cooked  in  a  variety  of  ways  as  in  Russia.  The  wastes  or  common  pastures 
are  left  entirely  to  nature.  There  are  some  tracts  of  indifferent  meadow  on  the  Vistula, 
at  Warsaw,  "Riom,  and  Cracovie,  and  some  on  the  tributary  streams,  which  afibrd  a 
tolerable  hay  in  summer,  and  would  be  gieatly  improved  by  draining. 

652.  The  imjflements  and  ojterations  are  incredibly  rude.  We  have  seen  lands  ploughed 
(after  their  manner)  by  one  cow,  tied  by  the  homs  to  the  tmnk  of  a  young  fir  tree,  one 
of  the  roots  sharpened  and  acting  as  a  share,  and  the  other  serving  the  ploughman  as  a 
handle.  In  other  instances  we  have  seen  _^  j^  74 
a  pair  of  oxen  dragging  a  wretched  imple- 
ment (Jig.  74. )  formed  by  the  peasant,  who 
u  in  all  cases  his  o^-n  plough  and  wheel 
wright,  as  well  as  house  carpenter  and 
builder.  Their  best  or  usual  plough  has 
no  mould -board ;  and  the  crop  is  in  many 
cases  more  indebted  to  the  excellence  of  t!ic 
soil,  and  the  preceding  winter's  frost,  than 
to  the  fanner.  Horses  are  their  general  beasts  of  labour ;  (heir  harness  is  very  rude, 
oflen  of  straw  ropes,  and  twisted  willow  shoots.^    The  body  of  their  best  market  carts, 

in  which  even  the  lesser  nobles  visit  each 

[other,  are  of  wicker-work  (Jig,  75.),  and 
the  axle  and  wheels  are  made  without  pny 
iron. 

653.  The  live  stock  of  Poland  is  very 
small  in  proportion  to  the  land.  Poultry 
iare  abundant,  and  swine;  but  the  latter 
of  the  yellow  long-legged  breed.  Tbe 
horses  are  very  hardy  animals,  and  of 
better  shapes  than  might  be  expected  from  their  treatment.  The  best-shaped  are  iu  the 
province  of  Lublin,  but  they  are  far  inferior  to  the  breed  of  Saxony.  The  cows  are 
a  small  race,  and  generally  kept  in  bad  condition  both  as  to  food  and  cleanliness. 
Warsaw  and  Cracow  are  supplied  with  beef  and  veai,  chiefly  fixrni  the  Ukraine.  Muttoo 
is  little  used. 

654.  The  extensive  foresU  of  Poland  are  little  attended  to,  except  on  the  banks  o£ 
the  principal  rivers,  and  where  oak  abounds,  from  which  bark  and  wheel  spokcp  Qiay  be 
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procured.  .Tliese  are  cut  orer  regukrly  at  intervals,  and  ttandards  left  in  tlie  usual 
waj.  The  wild  or  Scotch  pine  foresta  are  the  most  extenaiye ;  these  perpetuate  them- 
selves by  seminatioa ;  and  the  trees  are  often  so  crowded  as  to  be  of  little  use  but  aa 
fueL  llie  chief  proprietors  of  these  forests  are  the  crown  and  the  religious  corporations, 
wlics  whenever  they  can  find  purchasers,  are  glad  to  let  them  thin  out  the  best  trees  at  a 
certain  rate,  and  float  them,  down  the  nearest^stream,  to  the  Vistula,  Prcgel,  or  Nieroen. 
A  good  deal  has  been  said  about  the  importance  of  felling  timber  at  particular  seasons. 
In  Polwidy  the  operation  generally  takes  place  in  summer,  but  not,  as  fiu-  as  we  could 
learn,  from  any  regard  to  the  effect  on  the  timber.  The  trees  are  often  notched  half 
tbro^gfa  a  year  or  two  before,  in  order  to  obtain  rosin.  The  other  products  of  forests, 
as  fuel,  charcoal,  asbea,  hoops,  poles,  Ac.,  are  obtained  in  the  usual  manner.  Game  is 
shnndsnt  in  them ;  and  bears,  polecats,  Ac,  are  to  be  seen  in  some  places.  IW  woods 
bekMiging  to  the  crown  consist  of  upwards  of  two  millions  of  acres,  and  are  felled  in 
portions  annually,  so  as  to  cut  them  every  fifty  years. 

S5S.  The  management  of  bees  is  a  material  article  in  the  forest  culture  of  Poland. 
Thft  hooey  is  divided  into  tluee  classes,  namely  lipiec,  lessny,  and  stepowey  prassnymird, 
dins  described  by  How.  {Gen.  Rep.  Scot.  H^p.) 

6&  Lipiec  is  gathered  by  the  bees  flram  the  Ifaae  tree  alone,  and  it  coiuidered  on  the  Continent  most 
vahaMe,  not  culy  for  the  superiority  of  its  flavour,  but  also  for  the  estimation  in  which  it  is  held  as  an 
artssnzD  in  {mlznooary  complaints,  containins  very  little  wax.  and  being,  conseaucntly,  less  heating  in  its 
nature  i  it  a  as  white  as  milk,  and  is  only  to  be  met  with  in  the  Ume  forests  in  tfie  neighbourhood  of  the 
town  or  Kowno,  in  Lathuania.  The  great  demand  for  this  honey  occasions  it  to  bear  a  high  price,  inso^ 
much,  that  a  small  barrel,  containing  hardly  one  pound's  wdght,  has  t)een  luiown  to  sell  for  two  ducats  oo 
the  fpot.  This  species  of  the  lime.tree  is  peculiar  to  the  province  of  Lithuania:  and  is  (^u)tc  diflcrent 
fgam  all  the  rest  of  the  genus  7\lia,  and  is  called  Kamnenma  itpta^  or  stone  lime.  The  inhabitanU  liave  no 
r«^Lsr  beeuhrres  about  Kowno ;  every  peasant  who  is  desirous  of  rearing  beefl,  goe«  into  the  forest  and 
dl:^m<:t  belonging  to  his  master,  without  even  his  leave,  makes  a  longitudinal  hollow  aperture  or  aperture* 
in  the  trunk  of  a  tree,  or  in  the  collateral  branches,  about  three  feet  in  length,  one  foot  broad,  and  about 
a  foot  derp,  where  he  deposits  his  bees,  leaves  them  lome  food,  but  pays  very  little  Airther  attention  to 
than,  until  late  in  the  autumn ;  when,  after  cutting  out  some  of  their  honey,  and  leaving  some  for  their 
Tfttinrenance,  he  secures  the  aperture  properly  with  clay  and  straw  against  the  flrost  and  inclemency  of 
the  afiproaching  teasoo  :  the»e  tenements  (if  they  may  be  so  called),  with  their  inhabitants  and  the  pro. 
<iace  of  thdx  labour,  are  then  become  his  indisputable  property ;  he  may  tell  them,  transfer  them ;  in 
slKirt,  be  may  do  whatever  he  pleases  with  them ;  and  never  is  it  heard  that  any  depredation  is  com. 
VBaOtd  on  them  Cthose  of  the  bear  excepted).  In  Poland,  the  laws  are  particularly  severe  against  robbers 
flr  desauyeiB  of  this  property,  punishing  the  offender,  when  detected,  by  cutting  out  the  navei  and 
^»wl]»  out  h'tt  intestines  round  and  round  the  very  tree  which  be  has  robbed. 

657.  IFltm  spring  arrives^  the  proprietor  goes  again  to  the  forest,  examines  the  bees,  and  ascertains 
w^Mther  there  is  sufficient  food  left,  till  they  are  aUe  to  mainUin  themselves ;  •hould  there  not  be  a 
■iflrienr  quantity,  he  deposits  with  them  as  much  as  he  judges  necesMry  till  the  njriug  blossom  appears. 
If  he  obsenes  tliat  his  stock  has  not  decreased  by  mortality,  he  makes  more  of  these  apertures  in  the 
~  ~  lersl  branrbes,  or  in  the  trunk  of  the  tree,  that  in  case  the  bees  should  iwarm  in  hi>  absence,  they 
hare  a  ready  aayhma.  In  the  autumn  he  vidts  them  acain,  carries  the  June  and  July  work  away 
him,  which  is  the  lipiec,  and  leaves  only  that  part  for  their  food  which  was  gathered  by  them  before 
ine  romnenccmeot  and  after  the  decay  of  the  flowering  of  the  lime  tree. 

6S&.  Tke  ieaxMf.  tke  next  clou  qf  ktmep,  which  is  inftrior  in  a  great  degree  to  the  lipiec,  bein^  only  te 
theooBimon  me9iil,isthat  of  the  iHne  foreits ;  the  inhabitants  of  which  make  apertures  in  the  pine  trees, 
abmlar  to  those  near  Kowno,  and  pay  the  same  attention,  in  regard  to  the  security  of  the  bees,  and  their 
maiolesance  The  wax  '»  idso  much  inferior  in  ijuality ;  it  req|uires  more  trouble  in  the  bleaching,  and 
u  ody  made  use  of  in  the  churdiea. 

659.  Tlie  third  clan  qf  honey  is  the  stepoteey  proMmymird,  at  the  honey  fhmx  meadows  or  places  where 
tbere  is  an  abundance  of  perennial  plants,  and  hardly  any  wood.  The  province  of  Ukraine  produces  the 
▼cry  best,  and  also  the  very  best  wax.  in  that  province  the  peasanU  pay  particular  attention  to  this 
tacsneh  of  economy,  as  it  is  the  only  resource  they  have  to  enable  them  to  defray  the  taxes  levied  by 
Bas^ ;  and  they  cxmsidcr  the  produce  of  bees  equal  to  ready  money  ;  wheat,  and  other  species  of  com, 
bcsBc  so  very  floctuating  in  price,  some  years  it  being  of  so  little  value  that  it  is  not  worth  the  peasant's 
trmfalr  to  gather  it  in  (this  has  happened  in  the  Ukraine,  four  times  in  twelve  years)  :  but  honey  and 
wax  having  always  a  great  demand  all  over  Europe,  and  even  Turkey,  some  of  tlic  peasants  have  fVom 
towt  to  Ave  hundred  ule,  or  Ignks  of  wood  in  their  bee-gardens,  which  are  called  pasicka^  or  txH.>- hives  ; 
Ihew  hw  are  about  six  feet  high,  commonly  of  birch  wood  (the  bees  prefer  the  birch  to  any  otiier  wood), 
fcnttnwid  oat  ia  the  middle  for  about  five  feet :  several  lamina  or  thin  boards  are  nailed  before  the 
sfstwe,  and  but  a  snaall  bole  left  in  the  middle  of  one  of  them  for  the  entrance  of  the  bees.  As  the 
bees  are  often  capricious  at  the  beginning  of  their  work,  frequently  commencing  it  at  the  front  rather 
%am  the  back,  ti>e  peasants  covo*  the  aperture  with  a  number  of  these  thin  boards,  instead  aS  one  entire 
hsarJ,  Cor  ftaor  of^disturtiing  thcaoo,  should  they  have  begun  their  work  at  the  front  It  may  ap[>ear 
cxtnordhiary,  but  it  is  nevertheless  true,  that  in  some  favourable  seasons,  this  aperture  of  Ave  fct-t  in 
*—  -^ ,  and  a  foot  vride,  is  fbll  before  August ;  and  the  peasants  are  (^iged  to  take  the  produce  long 
the  usual  time,  with  the  view  of  giving  room  to  the  bees  to  continue  their  work,  so  favourable  is 
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«B0.  The  proeeu  qf  brewing  mead  in  Poland  is  very  simple  :  the  proportion  Is  three  parts  of  water  to 
am  «f  bnaey,  and  50  Dk  of  nnld  hops  to  163  gallons,  which  is  called  a  woar,  or  a  brewing.  When  the 
wMer  b  batiiiv,  both  the  honey  and  hops  are  Uirown  into  it,  and  it  is  kept  stirring  until  it  becomes  milk. 
**"^  -  it  ia  then  put  into  a  large  cask,  and  allowed  to  ferment  for  a  few  days ;  it  is  then  drawn  ofl'  into 
cask,  wherein  there  has  been  aqua-vitse,  or  whisky,  bunged  quite  close,  and  afterwards  taken  to 
"  -*    nd  cooL    This  mead  becwnes  good  in  three  years'  time ; 


— .»...«,,  whidi  in  this  country  are  excellent  and „ . 

ad,  by  keeping,  it  inynwes,  like  many  aorU  of  wine.  The  mead  for  immediate  drink  u  made  from  malt, 
kops,  and  hooey,  m  the  same  proportion,  and  undergoes  a  similar  process.  In  Hungary,  it  is  usual  to  put 
gmr  in  mead.  Tbeie  are  other  sorts  of  mead  in  Poland,  as  wisniak,  dereniak,  maliniak ;  they  are  made 
sT  Soaey,  wild  cherries,  berries  of  the  C6mus  miscula,  and  raspberries :  they  all  undergo  the  same 
peaeca^  and  are  most  excellent  and  wholesome  after  a  few  years*  keeping.  The  lipiec  is  made  in  the  saiae 
way,  bat  it  contains  the  honey  and  pure  water  only.  The  honey  gathered  by  the  bees  from  the  A  Ales 
fiwScn.  at  Oesakow.  and  in  Potesia  in  PoUnd,  U  of  an  intoxicafing  nature ;  it  produces  nausea,  and  Is 
used  Mdy  lea  me^kal  purposes,  chiefly  in  rheumatism,  icrophula,  and  eruption  of  the  skin,  in  which  com- 
finals  k  has  been  attend^with  great  success.  In  a  disease  among  the  hogs  called  weugru  (a  >ort  of 
Boog  these  animals)  a  doroction  of  the  leaves  and  buds  of  Azklea  is  given  with  the  greatest 
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eifect,  aiid  produce«  alaiJost  in«Untaneoiif  relief.  The  diieue  sttadu  the  bogi  with  a  twelUiig  of  their 
throat,  and  terminates  in  large  hard  knots,  not  unlike  the  plague,  on  wlilcn  the  deooctloa  acts  aa  » 
digestive,  abates  the  fever  directly  in  the  first  stage,  and  suppurates  the  knots.  It  is  used  in  Turkey,  with 
the  same  view,  in  the  cure  of  the  plague. 

661.  Suck  is  the  present  state  of  agriculture  m  Pohnd,  as  it  appeared  to  us  during  a 
residence  of  four  months  in  Warsaw  and  its  neighbourhood  in  1813,  and  the  details  in 
Mr.  Jacob's  Report  of  1826  (p.  25.  to  37.)  affbni  us  but  little  reason  for  altering  our 
opinion.  But  it  must  always  be  recollected,  that  the  above  view  does  not  include  either 
Lithuania  or  Gallicia,  the  agriculture  of  which  districts  is  of  a  much  superior  description* 
Since  the  middle  of  the  18th  century  some  of  the  principal  Polish  nobles  have  occa- 
sionally made  efforts  for  the  improvement  of  the  agricultifre  of  their  country ;  but  th^ 
have  not  been  designed  and  directed  in  the  best  manner,  and  what  b  much  worse, 
not  steadily  pursued.  Splendid  wooden  houses  and  villages  have  been  built,  and  foreign 
farmers  induced  to  settle  and  cultivate  the  lands.  In  the  first  heat  of  the  business,  all 
went  on  well ;  but  the  proprietors  soon  began  to  cool,  to  neglect  their  new  tenants,  and 
leave  them  to  the  mercy  of  their  stewards,  who,  in  Italy  and  Poland,  are  known  to  be 
the  most  corrupt  set  of  men  that  can  be  met  with.  The  oppression  of  these  stewards, 
and  the  total  disregard  of  their  nuisters  to  their  promises  and  agreements  made  to  and 
with  these  strangers,  have  either  forced  the  latter  to  return  home,  or  reduced  them  to  the 
necessity  of  becoming  servants  in  the  towns,  or  in  Germany ;  and  we  know  of  instances 
where  it  has  ruined  men  of  some  property.  Tliere  are  one  or  two  exceptions ;  but  we 
could  produce  names  and  dates  in  proof  of  the  general  truth  of  what  we  have  asserted. 
The  fidlure  of  a  dairy  establishment,  and  of  a  brewery,  both  established  before  the  com- 
mencement of  the  French  revolution,  is  attributable  to  thb  sort  of  conduct  in  the 
proprietors 

662.  The  efforts  to  introduce  a  better  culture  into  Poland,  since  Ike  jteace  ^  1 814,  have 
been  more  general,  and  conducted  on  more  moderate  and  rational  principles.  British 
implements  have  been  imported  in  considerable  nimibers,  and  an  iron-foundery  and 
manufactory  of  machinery  of  most  kinds  and  agricultural  implements  is  now  established 
in  Warsaw.  Improved  breeds  of  cattle  and  sheep  have  been  procured  from  Prussia  and 
Saxony ;  scientific  managers  are  obtained  from  the  German  agricultural  schools ;  and 
what  will  contribute  essentially  to  improvement,  encouragement  is  given  to  foreigners  to 
settle,  by  letting  or  selling  the  crown  lands  at  moderate  rates,  and  not  only  {re^  from  all 
feudid  services  for  ever,  but  for  a  certain  period  exempted*  from  government  taxes.  Add 
to  this,  that  the  leibeigeners  and  metayers  of  every  description  may  buy  up  the  services  which 
tfaej  now  render  their  lords,  at  very  easy  rates  established  by  law ;  and  thus,  according 
to  their  ambition  and  means,  render  themselves  partially  or  wholly  independent  men. 
In  short,  the  most  judicious  measures  have  been  taken,  by  the  new  government  of 
Poland,  for  the  improvement  of  the  country ;  and  they  have  been  followed  up  with  con. 
■tderable  vigour  by  the  proprietors.  These  proprietors  are  now  a  different  and  very 
superior  class  of  men  to  what  they  were  fifty  or  sixty  years  ago.  They  have  mostly 
been  ofiioers  in  the  French  army,  and  with  it  traversed  the  greater  part  of  Europe ; 
better  educated  than  many  of  the  French,  and  more  engaging  in  their  manners  than  the 
Germans,  they  may  be  considered  among  the  first  gentlemen  of  the  Continent.  The 
Polish  peasantry  are  naturally  a  much  more  lively  and  ingenious  race  than  those  df 
Russia,  and  since  they  have  been  rendered  free,  they  have  learned  to  feel  their  superiority, 
and  they  will  gradually  participate  in  the  improvement  of  tlicir  masters. 

Sect.  VII.     Of  the  present  State  of  Jgriculture  in  Russich 

663.  The  rural  economy  of  the  Russian  empire  was  first  described  by  Professor  FkdJbs 
in  his  travels  to  explore  that  country,  made  by  order  of  the  Empress  Catherine.  It  has 
also  been  incidentally  noticed  by  various  travellers,  as  Tooke,  Coxe,  Clarke,  and  aeveial 
French  and  Grerman  authors.  From  these  and  other  works,  and  a  parsonal  residmoe 
which  occupied  nearly  a  year  in  1813  and  1814,  we  shall  present  a  very  concise  state- 
ment of  the  agricultural  circimistances  of  that  semibarbarous  country. 

664.  The  territory  of  Russia  which  may  be  sutjected  to  aration  commences  at  tbe 
43°  and  ends  at  the  6^  of  north  latitude.  Farther  north,  the  sunmtiers  are  too  short  for 
ripening  even  barley,  and  the  climate  too  severe  for  the  growth  of  pasture  or  trees.  It 
is  a  black  waste,  productive  of  little  more  than  lichens,  and  supporting  a  few  reindeer. 
Hie  southern  extremity  of  Asiatic  Russia,  on  the  other  hand,  admits  the  culture  of  Italy, 
and  even  the  southern  parts  in  Europe,  that  of  the  maize  district  of  France. 

665.  The  cUmate  of  Russia  has  been  divided  into  four  regions,  the  very  cold,  cold, 
temperate,  and  hot.  Tbe  very  cold  extends  from  60*^  to  789  of  N.  latitude,  and  includes 
Ardiangel.  In  many  of  its  districts  there  is  scarcely  any  summer ;  the  spring  has  in 
general  much  fhMt,  snow,  and  rain ;  and  the  winter  is  always  severe.  In  this  region 
there  is  no  agriculture. 

666.  The  cold  dmate  extends  from  5SP  to  60^  N.  Utitude  and  includes  Cazan   Mob- 
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ooff,  FetersiNni^  and  Riga ;  the  smnnKr  is  short,  yet  in  many  districts  90  wann  and 
tbedays  so  long,  that  agricultaral  crops  usually  come  to  perfect  maturity  in  a  much 
sfaono-  spaxx  of  time  tlian  elsewhere.  The  winters  are  long  and  severe,  even  in  the 
arathem  parts  of  the  r^ion.  The  ground  round  Moscow  is  generally  coyered  with  snow 
for  six  moQtfas  in  the  year,  and  we  have  seen  it  covered  to  the  depth  of  aeversl  inches  in 
tiie  first  week  of  June. 

667.  Tile  moderaU  regipn  extends  from  50°  to  55^  and  includes  KioflT,  SarstoflT,  Wilna, 
aid  Smoleosko.  The  Siberian  port  of  thb  region  being  very  mountainous,  the  winters 
are  long  and  cold  ;  but  in  the  European  part  the  winter  is  short  and  tolerably  temperate, 
and  the  summer  warm  and  agreeable.  The  snow,  however,  generally  lies  from  one  to 
tinee  months,  even  at  KioflT  and  SaratoC 

668.  The  hot   region   reaches  from  43^  to  50°,  and  includes  the  Taurida,  Odessa, 

Astncan,  and  the  greater  part  of  Caucasus  and  the  district  of  KiofT.     Here  the  winter 

b  short  and  the  summer  warm,  hot,  and  very  dry.     Tlae  atmosphere  in  all  the  different 

cfimstes  is  in  general   salubrious,  both  during  the  intense  colds  of  the  north,  and  the 

excesiive  heats  of  tbe   southerly  regions.     The  most  remarkable  circumstance  is  the 

sbortnes  of  the  seasons  of  spring  and  autumn,  even  in  the  southern  regions ;  while  in 

the  very  cold  and  cold  regions  they  can  be  hardly  said  to  exist.     About  Moscow  the  ter- 

minadon  of  winter  and  the  commencement  of  summer  generally  take  place  about  the 

end  of  April.     Hiere  the  rivers,  covered  a  yard  in  thickness  with  ice,  break  up  at  once 

and  o>erflow  their  banks  to  a  great  extent ;  in  a  fortnight  the  snow  has  disappeared,  the 

Totten-like  blocks  of  ice  dissolved,  and  the  rivers  are  confined  to  their  limits.   A  crackling 

fixan  the  bursting  of  buds  is  heard  in  the  birch  forests ;  in  two  days  afterwards,  they  are 

taleaf ;  com  wluch  was  sown  as  soon  as  the  lands  were  sufficiently  dry  to  plough  is  now 

sprung  up,  and  wheat  and  rye  luxuriant.      Reaping  commences  in  the  government  of 

Moscow  in  September,  and  is  finished  by  the  middle  of  October.     Heavy  rains  and  sleet 

then  come  on,  and  by  the  beginning  of  November  tbe  ground  is  covered  with  snow,  which 

accumulates  generally  to  two  or  three  feet  in  thickness  before  the  middle  of  January,  and 

FBotaiBs  with  little  addition  till  it  dissolves  in  the  following  April  and  May.   The  climate 

of  Rusna,  therefore,  though  severe,  is  not  so^  uncertain  as  that  of  some  otlier  countries. 

From  the  middle  of  November  till  April  it  scarcely  ever  snows  or  rains ;  and  if  the  cold 

is  severe,  it  is  dry,  enlivening,  and  at  least  foreseen  and  prorided  for.     Its  greatest  evils 

are  violent  summer  rains,  boisterous  winds,  and  continued  autumnal  fogs.     Late  frosts 

are  more  injurious  than  long  droughts ;  though  there  are  instances  of  such  hot  and  dry 

summers,  tto  fidds  of  standing  com  and  forests  take  fire  and  fill  whole  provinces  with 

smoke.     {Tooke*$  View  cf  ike  Russian  Empire.) 

669.  The  naface  of  Russia  is  almost  every  where  flat,  like  that  of  Poland,  with  the 
exception  of  certain  ndges  of  mountains  which  separate  Siberia  from  the  other  provinces, 
and  which  also  occiur  in  Siberian  Russia.  In  travelling  from  Riga,  Petersburg,  Wilna, 
or  Brody,  to  Odessa,  the  traveller  scarcely  meets  with  an  inequality  sufficiently  great  to 
lie  termed  a  tull ;  but  he  will  meet  with  a  greater  proportion  of  forests,  steppes  or  immense 
plans  of  pasture,  sandy  wastes,  niarsliy  surfaces,  and  gulleys  or  temporary  water-courses, 
than  in  any  tAher  country  of  Europe. 

670.  Tke  soil  of  Russia  is  almost  every  where  a  soft  black  mould  of  great  depth,  and 
gracrally  on  a  sandy  bottom.  In  some  places  it  inclines  to  sand  or  gravel ;  in  many  it 
is  peaty  or  bc^gy  from  not  being  drained  :  but  only  in  Livonia  and  some  parts  of  Lithu- 
ania was  it  incUned  to  clay,  and  no  where  to  chalk.  The  most  fertile  provinces  are 
those  of  Yladimir  and  Riazane,  east  of  Moscow,  and  the  whole  country  of  the  Ukraine  on 
the  Black  Sea,  and  of  the  Cossacks  on  the  Don.  In  Vladimir  thirty-fold  is  often  pro- 
daced,  and  still  more  in  Riazane.  In  many  parts  of  the  Ukraine  no  manure  is  used ; 
the  straw  is  burned ;  successive  crops  of  wheat  are  taken  from  the  same  soil,  and  after  a 
angle  ploughing  each  time,  the  stalks  of  which  are  so  tall  and  thick  that  they  resemble 
xttds,  and  the  leaves  are  like  those  of  Indian  com. 

671.  Landed  property  in  Russia  is  ahnost  every  where  in  large  tracts,  and  is  either 
die  piupeily  of  the  emperor,  the  religious  or  civil  corporations,  or  the  nobles.  There 
are  a  few  free  natives  who  have  purchased  their  liberty,  and  some  foreigners,  especially 
Germans,  who  have  landed  estates ;  but  these  are  comparatively  of  no  account.  In  the 
Ukiatne,  within  the  last  thirty  years,  have  been  introduced  on  the  government  estates  a 
nnmhcr  of  foreigners  from  most  countries  of  Europe,  who  may  be  considered  as  pro^ 
prielors.  Ihese  occupy  the  lands  on  leases  of  a  hundred  years  or  upwards,  at  little  or  no 
Rnt,  00  condition  <^  peopling  and  cultivating  them  and  residing  there.  In  tbe  country 
parts  of  Rumaa,  there  is  no  middle  class  between  the  nobles,  including  the  priests,  and 
the  aiares.  Estates  are,  therefore,  either  cultivated  directly  by  the  proprietors,  acting  as 
ftor  own  stewards ;  or  indirectly,  by  letting  them  to  agents  or  factors,  as  in  Polandand 
Irdaad,  or  by  dividing  them  in  small  portions  among  the  peasantry.  In  general,  tha 
proprietor  is  hb  own  agent  and  fanner  for  a  great  part  of  his  estate ;  and  the  rest  he  Icte 
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to  his  siaycs  at  certain  rates  of  labour,  com,  personal  services,  and  somedmes  a  little  monej. 
These  slaves,  it  is  to  be  observed,  are  as  much  his  property  as  the  soil ;  and  in  seasons  of 
scarcity,  or  in  the  event  of  any  disaster,  the  lord  is  bound  to  provide  for  them,  and  indeed 
deeply  interested  in  doing  so,  in  order  at  least  to  maintain  the  population,  and,  if  pos- 
sible, to  obtain  a  surplus  for  sale  or  for  letting  out  to  the  towns.  As  in  Poland,  the  lands 
are  every  where  unenclosed. 

672.  Thefamurie*  attached  to  the  houses  of  noblemen,  and  the  cottages  of  die  peasants, 
resemble  those  of  Poland.  They  are  almost  every  where  constructed  of  timber ;  the 
stove  and  its  chimney  being  the  only  part  built  of  brick  or  of  mud  and  stones.  The 
noblemen  generally  reside  on  their  estates,  and  their  houses  are  surrounded  by  the  village 
which  contains  their  peasants.    These  villages  (Jig.  76.)  are  in  general  dull  and  miserable 


assemblages  of  log-houses  all  of  one  sixe  and  shape,  with  a  small  wooden  church. 
The  mansions  of  the  poorer  nobles  are  merely  cottages  on  a  larger  scale,  with  two  apart- 
ments ;  one  used  for  the  purposes  of  the  kitchen  and  other  domestic  offices,  and  the 
other  for  all  the  purposes  of  the  family  living-rooms :  the  more  wealthy  have  wooden 
or  brick  houses  stuccoed,  or  mudded,  and  whitewashed.  One  noblenuin  in  the  neigh- 
bourbood  of  Moscow  has  a  British  steward,  who  has  drained,  enclosed,  and  greatly 
improved  his  estate,  and  has  built  some  farmeries  {fg.  77.)  which  might  be  mistaken 
for  those  of  another  country. 


673.  The  agrkulhiral  products  of  Russia  may  be .  known  fit»n  its  climates.  Hie 
vegetables  of  fiie  most  northerly  region  are  limited  to  lichens,  some  coarse  grass,  and 
some  birch,  abele,  and  wild  pine  forests.  The  animals  there  are  the  reindeer,  bear,  fox, 
and  other  beasts  of  the  chase,  or  in  esteem  for  their  furs  or  skins.  Some  cows  and  sheep 
are  also  pastured  in  die  northern  parts  of  that  region  during  the  siunmer  months. 

674.  The/arming  crops  of  the  more  soiUhem  regions  are  the  same  as  in  similar  climates 
and  countries.  Winter  and  summer  rye  and  oats  are  cultivated  in  every  part  of  the 
empire  south  of  latitude  60°.;  winter  wheat  only  in  Russia  as  fiu-  as  the  Kama ;  summer 
wheat  both  in  Russia  and  Siberia ;  barley  and  spelt  plentifully  in  Russia.  Peas,  vetches, 
and  beans  are  not  cultivated  in  great  quantities :  but  buckwheat  is  extensively  grown, 
nod  there  is  a  large  variety,  called  the  Tartarian  millet ;  P4nicum  germ&nicum  and  maize 

ane  grown  in  Taurida.  Rice  is  cultivated  in  some  parts  of  Taurida,  and  what  is  called 
nanna  (  Festiica  fliiitans)  grows  wild  in  most  places  that  are  occasionally  overflown  witli 
srater,  particularly  in  the  governments  of  Novogorod,  Twer,  Polotsk,  and  Smolensk. 
But  the  grain  the  most  universally  cultivated  in  Russia  is  rye,  which  b  the  bread  com 
of  the  country ;  next  oats,  which  furnish  the  spirit  in  common  use :  and  then  wheat  and 
bariey. 

675.  I%e  culture  of  herbage  plants,  of  grasses,  clover,  turnips,  &c.,  is  rare  in  Russia. 
Hay  ia  Hiade  firom  the  banks  of  rivers  or  lakes ;  and  pasture  (Stained  fifom  the  steppes, 
liBKMts,  glass  lands  in  common,  or  arable  lands  at  rest. 
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^6:  For  doiiing  and  oHker  eeonomioal  purpo$ei  the  pUxnU  in  culdvadon  we  flax,  whidi 
is  cultnated  to  a  great  extent  on  the  Volga ;  and  hemp,  which  is  indigenous,  and  is  culti- 
valed  both  ibr  its  fiixre  and  its  seed.  From  the  latter  an  oil  is  expressed  much  used  as  food 
dnring  the  time  of  the  fasts.  Woad  is  abundantly  grown,  madder  and  cotton  luiTe  been 
tiied  in  Astracan  and  Taurida.  HofM  grow  wild  in  abundance  in  some  parts  of  Siberia, 
and  are  cultiTated  in  some  European  dutricts.  Tobacco  is  planted  in  great  abundance, 
and  the  fooduce  in  tiie  Ukraine  is  of  excellent  quality.  Tlie  potato  is  not  yet  in  general 
cultiTatian,  but  has  been  introduced  in  different  districts.  Water  melons,  cabbages, 
taniips,  and  a  Ywiety  of  garden  ▼egetables,  are  cultirated  in  the  Ukraine  and  Taurida. 
Asparagus  is  eJEtensively  cultivated  in  the  goTemment  of  Moscow  for  the  Petersburg 
market,  and  also  turnips^  onions,  and  carrots.  Mushrooms  are  found  in  great  plenty  in 
the  steppes  and  Ibrests.  About  thirty  species  are  eaten  by  the  peasants,  exclusive  of  our 
garden  mushroom,  which  is  neglected.  Their  names  and  habitats  are  given  by  Dr. 
LyalL  {History  (^Moscow,  1824.)  The  commoo  and  Siberian  nettle  are  found  wild  on 
the  Ural  mountains^  and  their  fibres  are  prepared  and  woven  into  linen  by  the  Baschkirs 
aod  Tatars.  Tbe  rearing  of  silkworms  has  been  tried  in  the  Ukraine,  and  found  to 
answer,  as  has  the  culture  of  tbe  caper  and  various  other  plants. 

677.  Hemp  amdjta*  are  extensivdj  cultiTsted,  sad  form  the  principal  article  of  exportation.  There 
k  Bfithtng  rery  peculiar  in  their  culture ;  the  soil  of  the  Ukraine  it  in  general  too  ricn  for  hemp,  until 
ledaced  1^  a  sencs  of  com  cropa.  Wheat,  r^e,  barley,  and  oat«  arc  succeeded  by  one  or  two  rro|M  of 
hoop,  and  that  br  a  crop  of  flax  ;  the  whole  without  anv  manure,  llie  time  of  sowing  is  from  ttic  :i:>xh 
of  Ma|  to  the  lOth  of  June,  and  that  of  reaping  flrom  the  end  of  August  to  the  end  of  S(i>ttinlx^r.  In 
fe&aal  the  flax  is  three,  and  the  hcnm  about  four,  months  in  a  state  of  vegetatimi.  The  pulling,  water- 
u^  drying,  and  other  proceaaea,  are  the  same  as  in  Britaia 

678.  Of  fruits  grown  on  a  large  Kale,  or  plentiful  in  a  wild  state  in  Russia,  may  be 
XBentkme^  the  raspberry,  currant,  strawberry,  and  bilberry.  Hie  hazel  Ls  so  plen- 
tiful  in  Kaaam,  that  an  oil  used  as  iood.  is  made  from  tbe  nuts.  Sugar,  musk,  and 
water  melons  thrive  in  the  open  air,  as  far  north  as  lat.  52°.  Pears  are  wild  almost  every 
where,  and  cherries  found  in  most  forests.  On  the  Oka  and  Volga  are  extensive 
ortfaards,  principally  of  these  fruits  and  apples.  Hie  apricot,  almond,  and  peach  suc- 
ceed as  standards  in  Taurida  and  Caucasus,  and  other  southern  districts.  Hie  quince  is 
wild  in  forests  on  the  Terek.  Chestnuts  are  found  singly  in  Taurida  and  districts 
adjacent.  The  walnut  abounds  in  most  southern  districts.  Figs  and  orange  trees 
grow  singly  in  Kitzliar  and  in  Taurida,  planted  no  doubt  by  tbe  Tatars  before  they 
were  driven  out  of  that  country.  Lemons,  oranges,  and  olives,  according  to  Palbs, 
woold  bear  the  winter  in  Taurida,  and  have  been  tried  by  Stevens,  the  director  of  a 
government  nursery  at  Nikitka,  in  that  country.  The  rine  is  cultivated  in  the  govern- 
nicnu  of  Caucasus,  Taurida,  Ekatorinoslaf,  and  other  places ;  and  it  is  calculated  that 
ncariy  one  fourth  part  of  the  empire  is  fit  for  the  culture  of  this  fruit  for  wine.  An 
account  of  the  producto  of  the  Crimea  is  given  by  Mary  Holdemess  {Notesj  1821), 
fram  which  it  appears  that  all  the  fruits  of  France  may  be  grown  in  the  open  air  there, 
aod  dial  many  of  our  culinary  vegetables  are  found  in  a  wild  state.  The  Tatar  inhabit* 
ants,  who  were  driven  out  by  tbe  ambitious  wan  of  Catherine,  had  formed  gardens  and 
orchards  itnmd  their  villages,  whidi  still  exist,  and  present  a  singular  combination  of 
beanty,  luxuriance,  and  ruin.  The  gardens  of  the  village  of  Karagoss  form  a  wilderness 
of  upwards  of  three  hundred  and  sixty  English  acres,  full  of  scenes  of  the  greatest 
beanty,  and  through  which,  she  says,  it  requires  a  little  experience  to  be  able  to  find 
one's  way.     {Notes,  125—136.) 

679.  The  live  ttodt  cf  the  Russian  farmer  consists  of  the  reindeer,  horse,  ox,  ass, 
mule,  and  camel,  as  beasts  of  labour ;  the  ox,  sheep,  and  swine,  and  in  some  places  the 
goat  and  rabbit,  as  beasts  of  clothing  and  nourishment.  Poultry  are  common,  and 
hoosed  with  the  family  to  promote  early  laying,  in  order  to  have  eggs  by  Easter,  a  great 
otgect  with  a  view  to  certain  ceremonies  in  the  Russian  religion.  Bees  are  much 
•WfnHfd  to  in  the  Ural,  in  some  parts  of  Lithuania,  and  in  the  southern  provinces.  The 
RoBsiatt  working  hones  are  rwnaAably  strong  and  hardy,  rather  small,  with  large  heads, 
ioog  flabby  ears,  not  handsome,  but  not  without  spirit :  the  best  saddle  horses  are  those 
of  the  Conacks  and  Tatan  in  the  Crimea.  Tbe  homed  cattle  of  the  native  breeds  are 
mall  and  brisk  ;  the  cows  give  but  little  nulk,  which  is  poor  and  thin :  a  Dutch  breed 
was  intnxiuced  by  Peter  tbe  Great,  near  Ardiangel,  and  do  not  degenerate.  Oxen  are 
mocfa  less  used  than  horses,  as  beasts  of  labour.  The  original  Russian  sheep  is  distin- 
gniafaed  by  a  short  tail  about  seven  inches  in  length :  the  Merinos,  and  other  breeds 
from  Gctnany,  have  been  introduced  in  a  few  places,  and  promise  success.  The  great 
gnaien  and  breeden  of  horses,  cattle,  and  sheep,  in  Russia,  are  the  Cossacks  of  the  Don, 
the  Kalmucks,  and  odier  nomadic  tribes.  These  supply  the  greater  part  of  the  towns 
bo«fa  of  Rnsna  and  Poland  with  butdier's  meat ;  and  with  the  hides  and  tallow  that 
fcm  so  material  an  article  of  export.  In  the  northern  districts  of  Russia  and  Siberia, 
te  chase  u  pursued  as  an  occupation  Ibr  a  livelihood  or  gain.     The  chief  object  is  to 
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entrap  by  dogk  and  snares  those  animala  whose  skins  are  used  as  furs,  and  especially  tlie 
sable.  Next  to  the  latter  animal,  the  grey  squirrel  is  the  most  valuable ;  but  foxes,  mar- 
tins,  fish,  otters,  bears,  wolves,  lynxes',  gluttons,  ferrets,  polecats,  and  a  variety  of  others, 
are  taken  for  their  skins  by  the  hunters,  who  pay  a  rent  or  tribute  to  government  in  sable 
skins,  or  in  other  furs  regulated  by  the  value  of  those. 

630.  The  forests  of  Russia  are  least  abundant  in  the  southern  districts ;  but  the  cold 
region  may,  like  Poland,  be  described  as  one  entire  forest  with  extensive  glades.  Forests 
of  pine-leaved  trees  (or  needle-leaved  trees,  as  the  German  expression  is)  are  chiefly 
indigenous  in  the  very  cold  and  cold  regions.  These  include  the  spruce  fir,  the  wild, 
and  black  pine,  and  the  Siberian  cedar  or  stone  pine  (l^nus  C^mbra),  llie  larch  grows 
on  most  of  the  Siberian  mountains.  Among  the  leafy  trees,  the  birch  is  the  most  com- 
mon, next  the  trembling  poplar,  willow,  lime,  and  ash.  The  oak  is  not  indigenous  in 
Siberia ;  the  beech,  elm,  maple,  and  poplar,  are  found  chiefly  in  the  southern  districts. 
Timber  for  construction,  fuel,  charcoal,  bark,  potashes,  barilla,  rosin,  tar,  pitch,  &c.,  are 
obtained  from  these  forests,  whidi  can  hardly  be  said  to  have  any  sort  of  culture  applied 
to  them. 

68L  Tar  is  extracted  from  the  roots  of  the  wild  pine  Theie  are  cut  into  short  pieces,  then  splic,  and 
put  into  an  iron  trailer  which  is  closely  covered.  Fire  being  applied  below,  the  tar  ooses  out  of  the  roots, 
and  collecting  in  the  bottom  of  the  boiler,  runs  off  by  a  pipe  into  a  cask,  which  when  closed  is  fit  for 
exportation.    When  pitch  is  wanted,  the  tar  is  returned  to  the  boiler,  and  boiled  a  second  time. 

w2.  Ashes  for  the  purposes  of  lijciviation  are  obtained  by  burning  every  sort  of  timber  incUscriminatelj. 
After  being  lixiviated  they  are  barreled  up  and  sold  for  exportation. 

683.  The  implements  and  oj)eratio7ts  of  Russian  husbandry  are  the  most  simple  and  art- 
less  tliat  can  well  be  imagined.  Pallas  has  given  figures  of  ploughs  and  other  articles  ; 
the  former  mere  crooked  sticks  pointed,  and  drawn  by  horses  attached  by  ropes  of  bark 
or  straw.  Speaking  of  the  operations,  he  says,  **  tlie  cultivator  sows  his  oats,  his  rye,  or 
his  millet,  in  wastes  which  have  never  been  dunged  ;  he  tlux>ws  down  the  seed  as  if  he 
meant  it  for  the  birds  to  pick  up ;  he  then  takes  a  plough  and  scratches  the  earth,  and 
a  second  horse  following  witli  a  harrow  terminates  the  work;  the  bounty  of  nature 
supplies  the  want  of  skill,  and  an  abundant  crop  is  produced.'*  This  applies  to  the 
greater  part  of  ancient  Russia  and  Siberia ;  but  in  Livonia  and  other  Baltic  provinces, 
and  also  in  some  parts  of  the  Polish  provinces  of  the  Ukraine,  the  culture  is  performed 
in  a  superior  manner,  with  implements  equal  to  the  78 

best  of  those  used  in  Gemumy.  The  most  improved 
form  of  their  carts  {fg  78.),  in  use  round  Peters- 
burg, is  evidently  copied  from  those  of  the  Dutch, 
and  was,  probably,  introduced  by  Peter  the  Great  - 
In  the  Ukraine  they  thresh  out  their  own  com 
by  dragging  boards  studded  with  flints  over  it.  and 
preserve  it  in  pits  in  dry  soil.  In  the  northern  provinces  it  is  often  dried  on  roofed 
frames  of  different  sorts  (Jig  79.),  as  in  Sweden ;  and  about  Riga  and  Mittau  it  is  even 
79  kiln-dried  in  the  sheaf  before  it  can  be  stacked  or  threshed.     Tlie 

manner  of  performing  tlie  operation  of  kiln-drying  in  the  sheaf,  as 
it  may  sometimes  be  applicable  in  North  Britain  or  Ireland  in 
very  late  and  wet  seasons,  we  sliall  afterwards  describe.  (  Part 
III.  Book  VI.  Ch.  II.) 

684.  In  no  jtart  of  Europe  are  thejield  operations  performed  toUh 
such  faeilUy  as  in  Russia,  not  only  from  the  light  nature  of  the 
soil,  but  from  the  severity  and  long  continuance  of  the  winters, 
which  both  pulverises  the  surface  and  destroys  weeds.  The  same 
reasons  prevent  grass  lands,  or  lands  neglected  or  left  to  rest,  from 
ever  acquiring  a  close  sward  or  tough  rooty  surface,  so  that  even 
these  are  broken  up  with  a  very  rude  plough  and  very  little  labour. 
In  short,  there  is  no  country  in  Europe  where  cotti  crops  may  be 
raised  at  so  little  expense  of  labour  as  in  Russia ;  and  as  no  more 
than  one  com  crop  can  be  got  in  the  year  in  almost  any  country,  so  Russia  may  be 
said  to  be,  and  actually  is,  even  with  her  imperfect  cultivation,  better  able  to  raise  im- 
mense quantities  of  com  than  any  part  of  the  world,  except,  perhaps,  similar  parts  of 
North  America. 

685.  The  improvement  of  Russian  agriculture  was  commenced  by  Peter  the  Great, 
and  continued  by  Catherine,  and  the  Ute  and  present  emperor.  The  peasants,  on  many- 
of  the  government  estates,  were  made  free ;  some  of  these  estates  were  let  or  sold  to 
freemen,  and  foreign  agriculturists  encouraged  to  settle  on  them.  Rewards  and  premiums 
were  given,  and  professorships  of  rural  economy  established  in  different  parts  of  the 
empire.  Some  of  the  principal  nobles  have  also  made  great  efforts  for  the  improvement 
of  agriculture.  Count  Romansow,  about  the  end  of  the  last  century,  proctxred  a  British 
fitfiner  (Rogers),  and  established  him  on  bis  estate  near  Moscow,  where  he  has  intXY>. 
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doccd  tbK  iznpnrved  Scotch  huabimdry,  dnuned  extensiyely,  iftfhUfflml  a  dairj,  n4 
introduced  die  potato  there  and  oa  other  esUtes  belonging  to  his  master.  Others  Imtv 
made  similar  efibrts.  and  seTeral  British  farm  bailiffs  are  now  settled  in  Russia.  Tba 
foreigiien,  xnercfaants  in  Petersburg,  or  Riga,  or  in  tlie  employ  of  government,  hare  also 
oontiibuted  to  the  improvement  of  agriculture.  Many  of  these,  intending  to  establish 
their  finnilies  in  Rossia»  purchase  estates,  and  some  receive  presents  in  land  from  the 
emperor.  On  these  they  in  general  introduce  the  culture  of  their  native  country,  which, 
if  only  in  the  superiority  of  the  live  stock  and  implements,  is  oertaio  of  being  bettor 
than  that  of  the  natiTes.  In  short,  from  these  circmnstances,  and  from  the  companUhefy 
ntioml  viewa  of  the  present  government,  there  can  be  no  doubt  of  the  rapid  increase  of 
agriculture  and  population  in  Russia. 

Sec*.  VIII.      Of  the  preteni  SitOe  if  Agriculture  in  Sweden  and  Norway, 

686.  Sweden  and  Norway  are  not  agricultural  countries ;  but  still  great  attention  has 
been  paid  to  perfect  such  culture  as  they  admit  of,  both  by  the  government  and  indi- 
riduok.  From  the  time  of  Charies  XI.,  in  the  end  of  the  seventeenth  century,  various 
laws  for  the  encouragement  of  agriculture  have  been  passed,  professorships  founded, 
rewards  distributed,  and  the  state  of  the  kingdom,  in  respect  to  its  agricultural  resources, 
examined  by  linnaus  and  other  eminent  men.  Norway,  till  lately  under  the  dominion 
of  Denmark,  is  chiefly  a  pastoral  country ;  but  its  live  sttfck  and  arable  culture  have 
been  much  improred  during  the  end  of  the  la^t,  and  beginning  of  the  present,  century, 
by  the  exertions  of  the  Patriotic  Society  established  in  that  country,  which  gives  pre- 
mimns  fi>r  the  best  improvements  and  instructions  in  every  part  of  farming.  Our  notices 
of  the  rural  economy  of  these  countries  are  drawn  from  Clarke,  Thomson,  James,  and 
€ur  own  memoranda,  made  there  in  1813. 

687.  The  cUmaU  if  Sweden  and  Norway  is  similar  to  that  of  the  cold  and  very  cold 
r^ioos  of  Russia,  but  rather  milder  in  its  southern  districts,  on  account  of  the  numer- 
ous inlets  of  the  sea.  The  lands  on  the  sea-coast  of  Norway  are  not,  on  this  account,  so 
cold  aa  their  latitude  would  lead  us  to  expect ;  still  the  winters  are  long,  cold,  and  dreary  ; 
aadtbe  Bunnneri  short  and  hot,  owing  to  the  length  of  the  day  and  tiie  reflection  of  the 
nwmntains.  So  great  is  the  difference  of  temperature,  that  at  Sideborg,  in  the  latitude  of 
Upsal,  in  June  or  July,  it  is  frequently  eighty  or  eighty-eight  degrees,  and  in  January 
at  forty  or  fiffy  below  the  freexing  point.  The  transition  from  sterility  to  luxuriant 
^ngataasKk  b  in.this,  as  it  b  in  sinuUir  climates,  sudden  and  rapid.  In  the  climate  of 
Upial,  the  snow  dinppeais  in  the  open  fields  from  the  6th  to  the  10th  of  May ;  barley 
b  sown  from  the  ISth  to  the  15th  of  that  month,  and  reaped  about  the  middle  of  August. 
la  mme  parts  of  Norway  com  b  aown  and  cut  within  the  short  period  of  six  or  seven 
weeks.  According  to  a  statement  published  in  the  Aman.  Acad.  vol.  iv.,  a  Lapland 
saamcr,  induding  also  what  in  other  countries  are  called  spring  and  autunm,  consista 
of  iftj-flbi  days,  as  follows  :— 


JneSSLoMwiBBta. 
Ady  Lmcnrgone 
9.ficUi      " 


n. pluts St  AiUcToirtiL 
S5.  plants  ia  ftiUblow. 


At^.  SL  fruit*  ripe. 

10.  planta  ihed  their  sccda 

18.  snow. 
From  thi«  time  to  June  23.  the  ground  is  every 
where  covered  with  snow,  and  the  waters  with  ice. 


In  such  a  climate  no  department  of  agriculture  can  be  expected  to  flourish.  Tbtt  cul- 
tme  of  com  b  only  prevalent  in  two  districts,  east  Gothland,  and  the  eastern  shores  of 
^  Gulf  of  Bothnia,  now  belcmging  to  Russia. 

688.  Tke  ntrface  of  Sweden  every  body  knows  to  be  exceedingly  rocky  and  hilly,  and 
to  abound  in  fir  and  pine  forests,  and  in  nanow  green  valleys,  often  containing  lakes  or 
streams.  **  Sweden,'*  Dr.  Clarke  observes,  <'  b  a  hilly,  but  not  a  mountainous  country, 
ocepting  in  its  boundary  firom  the  Norwegian  provinces.  It  has  been  remarked,  that  in 
all  CDcmtries,  the  abutment  of  the  broken  strata,  which  constitute  the  earth's  surface  every 
vhere,  causes  a  gradual  elevation  to  take  place  towards  the  north-west ;  hence,  in  all 
aomries,  the  more  level  districts  will  be  foimd  upon  the  eastern,  and  the  mountainous 
er  metalliferous  region  upon  the  western  side;  either  placed  aa  a  natural  boundary 
^nst  the  territory  occurring  next  in  succession  ;  or  tefmixwting  in  rocks  of  primary 
fiinnatioo  opposed  as  clifis  towards  the  sea.'*  {CMct^s  ScandSnada,)  Thb  b  precisely 
the  case  with  Sweden :  the  south-eastern  provinces  are  level  and  cultivated ;  a  ridge 
of  mountains  on  the  west  separates  it  fixmi  Norway;  and  the  intermediate  space,  fhwi 
Gothenberg  to  Tom^  may  be  considered  as  one  continued  forest,  varied  by  Idlls,  rocks, 
bkcs,  streams,  glades  of  pasture,  and  q;K>tB  of  com  culture.  Norway  may  be  consi- 
doed  as  aeontinuatton  of  the  central  country  of  Sweden,  terminated  by  diflb  opposed 
to  die  ocean.  **  The  tops  and  sloping  sides  of  the  mountains,'*  Dr.  Clarke  observes, 
"■n  cofemi  with  Ycrdme;  fiums  are  stetioned  on  s  series  of  tabular  eminences, 
■id  gnBogaromid  them  Ae  herds  of  cirttle  all  the  w»j  from  the  top  to  the  botteoo. 
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places  so  steep, 


^:^ 


that  we  wonder  how  they  could  find  a  foot- 
ing. In  some  places  the  deration  of 
these  farms  is  so  extraordinary,  that  the 
houses  and  flocksappear  above  the  doods, 
and  bordering  on  perpetual  snow,  and 
the  actual  site  of  them  is  hardly  to  be 
credited.  Every  hanging-meadow  is  pas- 
*  tured  by  cows  and  goats;  the  latter  often 
browsing  upon  jutties,  so  fearfully  placed, 
that  their  destruction  seems  to  be  inevit- 
able ;  below  is  seen  the  village  church 
with  its  spire,  the  whole  built  of  plank 
(Jig,  80.] ;  the  cheerful  bleatinga  of 
the  sheep,  mingled  at  intervals  with  the 
deep    tones    of    the    cow-herds*    luret 

{fg.  81.),  resounding  from  the  woods.     The  lure  is  a  long  trumpet  made  of  splinters  of 

wood,  bound  together  by  withy." 

689.  Of  Finland,  which  we  have  induded  with 
Sweden  and  Norway,  a  considerable  part  u  under 
com  culture;  the  forests  cleared,  the  lands  endosed, 
land  population  increased.  The  whole  country  ap- 
pears decked  with  farm-houses,  and  village  churches, 
rising  to  the  view  or  falling  from  it,  over  an  undulat- 
ing msfaict,  amidst  woods  and  water,  and  rocks,  and 
large  loose  masses  of  granite :  it  may  be  called 
Norway  in  miniature.  Farther  up  the  country, 
towards  the  north,  there  are  scenes  which  were  de- 
scribed to  Dr.  Clarke  as  unrivalled  in  the  world. 
Every  charm  which  the  effect  of  cultivation  can  give 
to  the  aspect  of  a  region  where  Nature's  wildest 
features — headlong  cataracts,  lakes,  miyestic  rivers, 
and  forests  —  are  combined,  may  there  be  seen.     {Scandinavia,  sect.  ii.  p.  459.) 

690.  The  ioU  of  the  valleys  is,  in  general,  good  friable  loam,  but  so  mixed  with  stones 
as  to  render  it  very  troublesome  to  plough  or  harrow ;  and  in  many  places  so  much  so, 
that  where  the  valleys  are  cultivated  it  is  chiefly  with  the  spade.  The  only  exception  to 
these  remarks  b  a  considerable  tract  of  comparativdy  even  surface  in  South  and  East 
Gothland,  where  the  soil  inclines  to  day  and  is  veell  cultivated,  and  is  as  prolific  in  com 
crops  as  any  in  Europe. 

691.  The  landed  jtroperty  of  Sweden 
is  generally  in  estates  of  a  moderate 
size;  in  many  cases  their  extent  in 
acres  is  unknown,  their  value  being 
estimated  by  the  number  of  stock 
grased  in  summer.  The  proprietors 
almost  constantly  farm  their  own 
estates,  or  let  them  out  at  fixed  rents, 
in  money  or  grain,  to  cottagers  or 
fiumers.  The  largest  arable  farms 
not  occupied  by  the  proprietors  are  in 
Gothland;  but  few  of  these  exceed 
two  hundred  acres.  The  farm-build- 
ings and  cottages  are  there  almost  al- 
ways built  of  timber  and  thatched,  on  account  of  the  warmth  of  these  materials,  though 
stone  is  abundant  in  most  places.  There  are  a  few  small  endosures  near  the  farm-yard; 
but  to  enclose  generally  could  be  of  no  use  in  a  country  where  the  83 
snow,  during  six  or  dght  months  in  the  year,  renders  them  nuga* 
tory  either  as  shelters  or  fences.  The  fence  in  universal  use  is 
made  of  splinters  of  deal,  set  up  in  a  sloping  position,  and  fiutened 
by  withies  to  upright  poles.  (Jig,  82^  This  is  the  only  fence  used 
in  Sweden,  Norway,  Lapland,  and  Finland ;  and  it  is  very  com- 
mon in  Poland,  Russia,  and  the  northern  parts  of  Germany. 

692.  The  Swedith  cottages  are  built  of  logs,  like  those  of 
Poland  (Jig,  83.),  but  they  are  roofed  in  a  different  manner. 
Above  die  usual  covering  of  boards  is  laid  birch  bark  in  the 
manner  of  tiles,  and  on  that  a  layer  of  turf,  so  thick  that  the 
•grass  grows  as  vigorously  as  on  a  natural  meadow.  The  walls 
are  often  painted   red.    They  are  very  small,  and  generally  very  dose   and   dirty 
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vitbin,  «t  least  in  winter.  Tliere  are  rmnouM  azeeptions,  bowcrer  as  to  deanlineas, 
espedallj  among  the  post-maBten,  who  are  all  fannen.  Tbe  po8t4iouae  at  Yfre, 
Dortli  of  Stockholm^  was  foand  by  Dr.  Clarke  and  bis  party  so  **  neat  and  con- 
fofftsfale,  and  erery  tldng  belonging  to  it  in  such  order,'*  tbat  they  resoJred  to  dina 
there.  **  The  women  were  spinning  wool,  weaving,  hfating  the  oven,  and  teadung 
children  to  read,  all  at  the  same  time.  The  daiiy  was  so  dean  and  cool,  that  wa 
preftrred  having  our  dinner  there  rather  than  in  the  parlour.  For  our  fiue  they  readily 
set  bcfixe  us  a  service  consisting  of  bacon,  eggs,  cream,  curd,  and  milk,  sugar,  breads 
butter,  &c ;  and  our  bill  of  fiire  for  the  whole  amounted  only  to  twenty  pence ; 
receiving  which  they  were  very  thankfuL  Qeankneas  in  this  fiumer's  fiunily  was  i|uita 
as  ooD^coous  as  in  any  part  of  Switxerland.  Tbe  tables,  chairs,  and  the  tubs  in  which 
they  kqit  their  provisions,  were  as  white  as  washing  could  make  them ;  and  the  most 
extraordinary  industry  had  been  exerted  in  clearing  the  land,  and  in  rendering  it  produe- 
tive.  They  were  at  this  time  employed  in  removing  rocks,  and  in  burning  them  far 
krigatian,  to  1^  die  earth  again  upon  the  soiL**     {SamtUnamot  secL  L  p.  179.) 

693.   7%e    cottaget   m  m 

Norway  ar«  formed  as 
m  Sweden,  covered  wiui 
birch,  bark,  and  turf.  On 
same  of  the  rools,  after 
the  htf  was  taken.  Dr. 
Clszke  fiiund  lambs  paa- 
tming;  and  on  one  house 
he  found  an  excellent 
crap  of  turnips.  The  gal* 
knes  about  tbeir  houses^ 
remind  the  ttaveUer  of  "^ 
Switaerland.  ^^ 

694.  The    cottages    <^ 
ike  Laplander*  are  round  huts  of  the  rudest  description.    (Jig,  84.) 

695.  J%e  agricultural  produce  of  Sweden  are  the  common  corns.     Wheat  and  rye  are 

chiefly  grown  in  South  and  East  Gothland;  oats 
are  the  bread  com  of  the  country;  and  big,  or 
Scotch  barley,  Ib  the  chief  com  of  Lapland  and 
the  north  of  Norway.  Tbe  bean  and  pea  are 
grown  in  Gothland,  and  potatoes,  flax,  and 
enough  of  tobacco  for  home  consumption,  by 
every  fumer  and  cottager.     Only  a  few  districta 

'  grow  Buffident  com  for  thdr  own  consumption, 

L^^  l^  and  annual  importations  are  reguUr. 

""^^       696.  rAe<>noii*j^ertiwgt/mmi,  or  reindeer  moss 

^(Jtg*  85.),  is  not  only  used  by  the  reindeer, 

but  also  as  fodder  for  cows  and  other  homed 

cattle.     It  adds  a  superior  richness  to  the  milk 

and  butter.     It  is  sometimes  eaten  by  the  inha- 

bttants ;  and  Dr.  Clarke,  having  tasted  it,  found 

it  crisp  and  agreeable. 

697.  Rocc^lla  tincMa  (Jig,  86.),  which  abounds 
near   Gottenburg  and  in  other  parts  of  Sweden, 
was  in  considerable  demand  in  the  early  part  of  last  war  as  a  scarlet  dye. 
ess,  TkeI^ctyiidamcomplanilium(fg.S6.)  BG  .i         .    i 

ii  employed  in  dyeing  their  woollen.      Even  .   L  1  &  I  i  i  /  LbS 

the  leeres,  as  Aey  611  from  the  trees,  are  care- 
ftJIy  raked  togetiier  and  preserred,  to  increase 
Ae  stock  of  fodder.  (Scandinaoia,  diap.  xviiL) 
699.  ToTf  in  Sweden,  is  chiefly  extracted  fixxm 
the  roots  of  the  sprace  fir,  and  the  more 
nanfay  tbe  finest  die  more  the  roots  are  said  to 
jidd.  Roots  or  billets  of  any  kind  are  packed 
dam  in  a  kiln,  made  like  our  limekiln^  in  ' 
tbe  fke  of  a  bank.  They  are  covered  with 
toif  and  earthy  as  in  burning  charcoal.  At 
Ike  bottom  of  the  kOn  is  an  iron  pan,  into 
atidi  the  tar  runs  dnring  the  smothered 
combartioo  of  the  wood.  A  spout  from  tbe  iron  pan  conveys  the  tar  at  onoa  into 
Ike  banda  in  which  it  anivca  in  this  country. 
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700.  The  native  trees  and  plants  afford  important  products  for  the  farmer.  "  The  industry 
of  the  Norwegians,**  Dr.  Clarke  observes,  *<  induces  them  to  appropriate  almost  every 
thing  to  some  useful  purpose.  Their  summum  bonum  seems  to 
consist  in  the  produce  of  the  fir  (t.  e.  the  wild  pine,  not  the 
spruce  fir).  This  tree  affords  materials  for  building  their 
houses,  churdies,  and  bridges;  for  every  article  of  their 
household  furniture;  for  constructing  sledges,  carts,  and 
boats ;  besides  fuel  for  their  hearths.  With  its  leaves  (here 
the  spruce  fir  is  alluded  to)  they  strew  their  floors,  and  after- 
wards bum  them  and  collect  the  ashes  fur  manure.  The 
birch  affords,  in  its  leaves  and  tender  twigs,  a  grateful  fodder 
for  their  cattle,  and  bark  for  covering  their  houses.  Tlie 
bark  of  the  elm,  in  powder,  is  boiled  up  with  other  food,  to 
fatten  hogs ;  sometimes,  but  rarely,  it  is  mixed  in  the  com- 
position of  their  bread.  The  flowers  of  the  hseg-ber  (OSmus 
miscula)  flavour  their  distilled  spirits.  The  moss,  as  a  sub- 
stitute for  mortar,  is  used  in  calking  the  interstices  between 
their  under  walls.     The  turf  covers  their  roofs. 

701.  The  berries  of  the  Cloud-berrt/  {Kulnis  Chamambrus) 

(fig.  88.)  are  used  in  Lapland  and  the  north  of  Sweden  and 

Norway  like  the  strawberry,  and  are  esteemed  as  wholesome  as  they  are  agree- 
able. Dr.  Clarke  was  cured  of  a 
bilious  fever  chiefly  from  eating  fhsely 
of  this  fruit.  They  are  used  as  a  sauce 
to  meat,  and  put  into  soup  even,  in 
Stockholm. 

702.  The  livestock  of  the  Swedish 
I  farmer  consists  chiefly  of  cows.  These 
r  are  treated  in  the  same  manner  as  in 
Switzerland.  About  the  middle  of 
kMay  they  are  turned  into  meadows; 
I  towards  the  middle  of  June  driven  to 
^the  heights,  or  to  the  forests,  where 
they  continue  till  autumn.  Tliey  are 
usually  attended  by  a  woman,  who 
inhabits  a  small  hut,  milks  them  twice  a  day,  and  makes  butter  and  cheese  on  the  spot. 
On  their  return,  the  cattle  are  again  pastured  in  the  meadows,  until  the  snow  sets  in 
about  the  middle  of  October,  when  they  are  removed  to  the  oow-houses,  and  fed  during 
winter  with  four  fifths  of  straw  and  one  of  hay.  In  some  places,  portions  of  salted 
fish  are  given  with  the  straw.  Hie  horses  are  the  chief  animals  of  labour ;  they  are  a  small, 
hardy,  spirited  race,  fed  with  hay  and  oat-straw  the  greater  part  of  the  year,  and  not 
littered,  which  b  thought  to  preserve  them  from  diseases.  Sheep  are  not  numerous,  requir- 
ing to  be  kept  under  cover  so  great  a  portion  of  the  year.    Figs  and  poultry  are  common. 

703.  The  implements  and 
operations  of  Swedish  agricul- 
ture are  simple,  and  in  many 
places  of  an  improved  descrip- 
tion. The  swing  plough,  with  an 
iron  mould-board,  is  general 
throughout  Gothland,  and  is 
drawn  by  two  horses.  The 
plough  of Osterobothnia  (^.89) 
is  drawn  by  a  single  hcnrse,  and 
sometimes  by  a  peasant,  and  called  to  Dr.  Clarke'smind  *<  the  old  Samnite  plough,  as  it  is 

Jl^_^  still  used  in  the  neighbourhood  of  Beneventum,  in  Italy  ; 
ij"ji)  where  a  peasant,  by  means  of  a  cord  passed  over  his  shoulcler, 
draws  the  plough,  vrhich  his  companion  guides,  it  only 
differs  from  the  most  ancient  plough  of  Egypt,  as  we  see 
it  represented  upon  images  of  Osiris  {fg,  90.),  in  having  a 
double  instead  of  a  single  coulter.*'     (ficaindinamay  ch.  xiii.) 

They  have   a    very  convenient   cradle-scythe   for  mowing  oats 

and  barley,  which  we  shall  afterwards  describe ;  a  smaller  scythe, 

not  unlike  that  of  Hainault,  for  cutting  grass  and  clovers ;  and, 

among  other  planting  instruments,  a  frame  of  dibblers  {Jig,  91.) 

for  planting  beans  and  peas  at  equal  distances. 

704.  Farming  operations  are,  in  general,  as  neatly  performed 
as  any  where  in  Britain.     The  humidity  of  the  climate  has  given 
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rise  to  Taiioos  tediocu  but  ingenious  prooeMes  fiir  making  hay  and  drying  corn.  Tlie 
latter  often  renuuns  in  the  fields  in  shocks  or  in  small 
ricks,  after  the  ground  b  covered  with  snow,  till  the 
dear  frosts  set  in,  when  it  becomes  dry,  and  may  be 
taken  home.  Besides  the  common  mode  of  placing 
the  sheaves  astride  with  the  ears  downwards  on  hori- 
xontal  fir  poles  {fg.  9S.)»  there  are  various  oCherv. 
In  some  places  young  fir  trees,  with  the  stumps  of  the 
branches  left  on,   are  fixed  in  the  ground,  and  the 

^  sheaves  bung  on  them,  like  flowers  on  a  maypole,  the 

iopmost  sheaf  serving  as  a  cap  or  finish  to  all  the  rest.  Sometimes  covered  rails  or  racks 
are  resorted  to  (J!g.  79.)  :  at  other  times  skeleton  rools  or  racks  are  formed,  and  the  sheaves 
distributed  over  them.  (Jig  9S.)  Often  in  Norway  the  com  is  obliged  to  be  cut  green, 
from  the  sudden  arrival  of  i^dnter.  Dr.  Clarke  found  it  in  this  state  in  October ;  and 
near  Oiri^ana  it  was  suspended  on  poles  and  racks  to  dry,  above  fields  covered  with 
ice  and  now.     Com  b  threshed  in  the  north  of  Sweden  by  passing  over  it  a  thiesUng- 


is  sometinies 
made  of  cast-iron,  and  has  twenty 
wheels,  and  sometimes  more. 
Ibe  sheaves  are  spread  on  A  floor 
of  boards,  and  A  week's  labotor  of 
one  carnage,  hone,  and  man  vrill 
Dottfatedi  morethaaatonof  com, 
because  the  crop  being  always  cut  '^ 
befiwe  it  b  fully  ripraed,  its  tex-  ^'■ 
tore  b  exceedingly  tough.  Ibe 
hay  b  sometimes  dried  in  the  same 


After  all,  they  are  ia  some  seasons  obliged  to  dry  both,  especially  the  com,  in 
sheds  or  bams  heated  by  stoves,  as  in  Russia.  ^683.)  In  mowing  hay  in  Lapland  the 
scytiie,  the  blade  of  which  b  not  larger  than  a  sickle,  b  swung  by  the  mower  to  the  right 
and  left,  turning  it  in  hb  hands  with  great  dexterity. 

705.  Ttke/orais  of  Sweden  are  chiefly  of  the  wild  pine  and  spruce  fir ;  the  latter 
supplies  the  ^mtb,  and  the  former  the  masts  and  building  timber  so  extensively  exported. 
Tbe  roads  in  Norway,  as  in  some  parts  of  Russia,  are  formed  of  young  trees  laid  across 
aod  covered  with  earth,  or  left  bare.  Turpentine  b  extracted  from  the  pine  :  the  outer  bark 
c€  the  beech  b  used  for  covering  houses,  and  the  inner  for  tanning.  The  birch  b  tapped 
for  wioe ;  and  the  spray  of  thb  tree,  azid  of  the  elm,  alder,  and  willow  is  dried  with  the 
leaves  on  in  summer,  and  fiigoted  and  stacked  for  winter  fodder.  The  young  wood  and 
timer  bark  of  the  pine,  fir,  and  elm,  are  powdered  and  mixed  with  meal  for  feeding  swine. 

706.  The  ckate  Is  pursued  as  a  profitiii)le  occupation  in  the  noithera  parts  of  Sweden, 
and  far  the  same  animals  as  in  Russia. 

707.  If  any  one,  says  Dr.  Clarke,  wishes  to  see  what  SngHsh  farmer*  once  were,  and 
how  they  £nred,  he  should  visit  Norway.  Immense  families,  all  sitting  down  toge- 
ther at  one  tabk^  from  the  highest  to  the  lowest.  If  but  a  bit  of  butter  be  called  for  in 
one  of  these  houses,  a  mass  b  brought  forth  weighing  six  or  eight  pounds  ;  and  so  highly 
ornamented,  being  turned  out  of  moulds,  with  the  shape  of  cathedrals,  set  off  with 
Godac  ipiies  and  various  other  devices,  that,  according  to  the  language  of  our  English 
^uraen*  wives,  we  should  deem  it  "almost  a  pity  to  cut."  (Scandinavia,  ch.  xvi.) 
Thej  do  not  live  in  villages,  as  in  most  other  countries,  but  every  one  on  his  farm, 
however  small.  They  have  in  consequence  little  intercourse  with  strangers,  except 
during  winter,  when  they  attend  fairs  at  immense  distances,  for  the  purpose  of  disposing 
of  produce,  and  purchasing  articles  of  dress.  <'  What  would  be  thought  in  England,^ 
Dr.  Oarke  asks,  *<  of  a  labouring  peasant,  or  the  occupier  of  a  snudl  farm,  making  a 
journey  of  nearly  700  miles  to  a  fair,  for  die  articles  of  their  home  consumption  ?  ** 
Tet  be  found  Finns  at  the  fair  at  Abo,  who  had  come  from  Tomeo,  a  dbtance  of  679 
ndks,  for  thb  purpose. 

706.  Wkk  respect  to  improvement  the  agriculture  of  Sweden  is,  perhaps,  susceptible  of 
lea  dian  that  of  any  of  the  countries  we  have  hitherto  examined ;  but  what  it  wants  will 
be  duly  and  steadily  ^iplied,  by  the  intelligence  and  industry  of  aU  ranks  in  that  country. 
It  Bust  not  be  fiargotten,  however,  that  it  b  a  country  of  forests  and  mines,  and  not  of 
agneoltnre. 

Sicr.  IX.  Of  the  present  State  of  AgncuUure  in  Spain  and  PortugaL 

709.  Spain,  when  a  Roman  province,  was  undoubtedly  as  far  advanced  in  agriculture 
IB  any  part  of  the  empire.  It  was  overrun  by  the  Vandab  and  Visigoths  in  the  be- 
gbong  of  die  fifth  century,  under  whom  it  continued  till  conquered  by  the  Moors  in 
the  begimiing  of  the  eighth  century.     Tbe  Moors  continued  the  chief  possessors  of  Spain 
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until  the  middle  of  the  thirteenth  century.  They  are  said  to  hare  materially  improved 
agriculture  during  this  period ;  to  have  introduced  various  new  plants  from  Africa, 
and  also  bucket-wheels  for  irrigation.  Professor  Hiouin  mentions  an  ancient  work  by 
£bn.4l-Awam  of  Seville,  of  which  a  translation  into  Spanish  was  made  by  Banquieri 
of  Madrid,  in  1802,  which  contains  some  curious  particulars  of  the  culture  of  the  Moora 
in  Spain.  The  Moors  and  Arabs  were  always  celebrated  for  their  knowledge  of  plants; 
and,  according  to  Harte,  one  fourth  of  the  names  of  the  useful  plants  of  Spain  are  of 
An^ian  extraction. 

710.  AgricuUure  formed  theprim^xd  and  most  konoumbU  occupation  among  the  Moon^ 
and  more  especially  in  Granada.  So  great  was  their  attention  to  manure,  that  it  was 
preserved  in  pits,  walled  round  with  rammed  earth  to  retain  moisture :  irrigation  was 
employed  in  erery  practicable  situation.  The  Moorish  or  Mohammedan  religion  fbibade 
them  to  sell  their  superflous  com  tp  the  surrounding  nations ;  but  in  years  of  plenty  it 
was  deposited  in  the  caverns  of  rocks  and  in  other  excavations,  some  of  which,  as  Jacob 
informs  us  (Travelt,  let.  xiii.),  are  still  to  be  seen  on  the  hilb  of  Granada.  Tliese  ex- 
cavations were  lined  with  straw,  and  are  said  (erroneously,  we  believe)  to  have  preserved 
the  com  for  such  a  length  of  time,  that,  when  a  child  was  bom,  a  cavern  was  filled  with 
com  which  was  destined  to  be  his  portion  when  arrived  at  maturity.  The  Moors  were 
particularly  attentive  to  the  culture  of  fruits,  of  which  they  introduced  all  the  best  kinds 
now  found  in  Spain,  besides  the  sugar  and  cotton.  Though  vrine  was  forbidden,  vines 
were  cultivated  to  a  great  extent ;  for  forbidden  pleasures  form  a  main  source  of  enjoy- 
ment in  every  country.  An  Arabian  author,  who  wrote  on  agriculture  about  the  year 
1 140,  and  who  quotes  another  author  of  his  nation,  who  wrote  in  1073,  gives  the  follow- 
ing direcfions  for  the  cultivation  of  the  sugar-cane :  — 


711.  Tike  eatut "  should  be  planted  in  the  month  of  March,  In  a  plain,  sheltered  from  the  east  wind,  and 

'     •'"  nd  watered  evenr  fourth  day,  till  the  iDooto 

mred  with  the  dung  of  sheep,  a 
every  night  and  day  til)  the  month  ot  October.    Jn  January,  v  ~ 

into  short  nieces  and  crushed  in  the  min.    The  Juice  should  I , ^. 

till  it  becomes  clarified;  it  should  then  beboUed  andn,  till  the  fourth  part  only  remahis,  when  it  should 


near  to  water :  they  should  be  well  manured  with  cow-dung,  and  watered  evenr  fourth  day,  till  the  iL 
are  one  padm  in  hdght.  when  they  should  be  duff  round,  manured  with  the  dung  of  sheep,  and  watered 
every  night  and  day  till  the  month  ot  October.  In  January,  whoi  the  canes  are  ripe,  they  should  be  cut 
. ,.    .. --^     ••      -    Mbe  boiled  In  iron  caMrona,  and  left  to  cooi 


be  put  into  vases  of  day,  of  a  conical  form,  andjolaoed  in  the  shade  to  thicaen ;  afterwards  the  s^ 
must  be  drawn  ftom  the  canes  and  left  to  oooL  Ine  canes,  after  the  juice  ia  expressed,  are  pseserred  fer 
the  horsoL  who  eat  them  greedily,  and  become  fot  by  feeding  on  thcsn.  (Bbm^-Awam,  ^  Jbmqtderi 
Madrid,  1801.  foL)  From  the  above  extract  it  is  evident  sugar  has  been  cultivated  in  Spain  upwards  of 
TOO  years,  and  probably  two  or  three  centuries  before; 

712.  About  the  end  of  the  Jjfteenth  century  the  Moors  were  driven  out  of  Spam,  and 
the  kingdom  united  under  one  monarchy.  Under  Charles  V.,  in  the  first  half  of  the 
sixteenth  century.  South  America  was  discovered;  and  the  prospect  of  making  fortunes, 
by  working  the  mines  of  that  country,  is  said  to  have  depressed  the  agriculture  of  Spain 
to  a  degree  that  it  has  never  been  able  to  surmount  {HeySn's  CoemographiO'  Lond.  1 657.) 
Albyterio,  a  Spanish  author  of  the  seventeenth  century,  observes,  **  that  die  people  who 
sailed  to  America,  in  order  to  return  laden  with  wealth,  would  have  done  their  country 
much  better  service  to  have  staid  at  home  and  guided  the  plough ;  for  more  persons 
were  employed  in  opening  mines  and  bringing  home  money,  than  the  money  in  effect 
proved  wordi :  "  thu  author  thinking  vrith  Montesquieu,  that  those  riches  were  of  a 
bad  kind  which  depend  on  accidental  circumstances,  and  not  on  industry  and  ap- 
plication. 

713.  The  earliest  l^pani^  work  on  agriculiure  generaOu  appeared  in  15€9»  by  Herrera: 
it  is  a  treatise  in  many  books,  and,  like  other  works  of  its  age,  is  made  up  of  extracts 
from  the  Roman  authors.  Hetrera,  however,  had  not  only  studied  the  andents,  but 
visited  Germany,  Italy,.and  part  of  France :  his  work  has  been  translated  into  sevenl 
languages ;  and  the  later  editions  contain  some  essays  and  memoirs  by  Augustin,  author 
of  Secrets  de  C Agriculture,  Gonzalo  de  bs  Cazas  on  the  silkworm^  and  Mendes  and 
others  on  bees. 

714^  The  agriculture  of  Spain  in  the  middle  of  the  eighteenth  century  was  in  a  very  neg- 
lected state.  According  to  Harte,  <<  the  inhabitants  of  Spain  were  dien  too  laxy  and  proud 
to  vrork.  Such  pride  and  indolence  are  death  to  agriculture  in  every  country.  Want  of 
good  roads  and  navigable  rivers  (or,  to  speak  more  properly,  the  want  of  noaking  rivers 
navigable)  has  helpkl  to  ruin  the  Spanish  husbandry.  To  which  we  may  add  another 
discouraging  circumstance,  namely,  '  that  the  sale  of  an  estate  vacates  the  lease :  VenS» 
deschaxe  renta.*  Nor  can  com  be  transported  from  one  province  to  another.  Ihe 
Spaniards  plant  no  timber,  and  make  few  or  no  enclosures.  With  abundance  of  ei- 
cellent  cows,  they  are  strangers  to  butter,  and  deal  so  little  in  covrs'  milk,  that,  at 
Madrid,  those  who  drink  milk  with  their  chocolate,  can  only  purchase  goats*  milk* 
What  would  Columella  say  (having  written  so  largely  on  the  Andalusian  dairies),  if  it 
were  possible  for  him  to  revisit  this  country?  For  certain  it  is  that  every  branch  of 
rural  economics,  in  the  time  of  him  and  his  unde,  was  carried  to  as  high  perfection  in 
Spain  as  in  any  part  of  the  Roman  empire.  Though  they  have  no  Ida  of  destroying 
weeds,  and  scratch  the  ground  instead  of  ploughing  it,  yet  nature  has  been  so  bounti- 
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lul  to  them,  Aat  tfaey  ttke  the  briglilest  and  finnest  whett  of  tny  in  Christendom.'* 
{BsMi^  i.) 

715.  ji  general  tpknUfor  inyfjrovement  teems  to  have  sprung  up  in  Spain  with  the  nine. 
tcentb  oentiuy,  thon^  dbeckcd  for  a  while  by  the  wars  against  Bonaparte ;  subsequently 
Tctankd  by  internal  discords;  and  again  bj  tfie  cruel  interference  of  the  French  in  1 828. 
In  the  miikt  of  these  troubles,  economical  sod^es  hare  been  established  at  Madrid,  Valen- 
cia, and  Saragossa.  That  of  the  latter  place  is  connected  with  a  charitable  bank  in  favour 
of  distrased  farmers.  Monej  is  advanced  to  defray  the  expenses  of  harvest,  and  two  yean 
allowed  for  returning  it.  It  oommenoed  its  operations  in  June  1801,  and  then  dis- 
tEibnted  45SL  2s.  to  one  hundred  and  ten  husbandmen.  In  the  August  following 
it  had  furnished  sixty-two  horses  to  as  many  indigent  fiumers.  The  Patriotic  Society 
of  Madrid  distinguished  itself  by  a  memoir  on  the  advancement  of  agriculture, 
and  on  agrarian  laws,  addressed  to  the  supreme  council  of  Castile,  in  1812.  It 
was  drawn  up  by  a  distinguished  member,  Don  G.  M.  JoveUanos,  who  recommends  the 
cndosure  of  lands,  the  enactment  of  laws  fkvourable  to  agriculturists,  the  prevention  of  the 
aceumulatioD  of  landed  property  in  mortmain  tenure ;  exposes  the  noxious  state  of  the 
estates  of  the  clergy,  of  various  taxes  on  agricultural  productions,  and  of  restrictions  on 
fnde  and  the  export  of  com.  His  whole  work  breadies  the  most  liberal,  enlightened, 
and  benevolent  spirit,  and  was  in  consequence  so  offensive  to  the  clergy,  that  they  pro- 
cured bis  oandenonalion  by  the  inquisidon.      (^Ed.  Rev.  /  Jacob*s  Travels.) 

716.  The  eUmate  of  Spam  is  considered  by  many  as  superior  to  that  of  any  country  in 
Enropcu  It  is  every  where  dry,  and  though  the  heat  in  some  provinces  is  very  great  in 
the  day,  it  is  tempered  during  the  night  by  breezes  from  the  sea,  or  from  the  ridges  of 
high  mountains  which  intersect  the  country  in  various  directions.  *  In  some  provinces 
the  heat  has  been  considered  insalubrious,  but  this  is  owing  to  the  undrained  marslies, 
ftxan  wMdi  malignant  effluvia  are  exhaled.  The  mean  temperature  of  the  elevated 
pUbs  of  Spain  is  59^ ;  that  of  the  coasts,  from  41°  to  S6°  of  latitude,  is  between 
63)^  and  68*,  and  is  thoefore  suitable  for  the  sugar-cane,  coffee,  banana,  and  all  plants 
cf  the  West  India  agriculture,  not  even  excepting  the  pine-apple.  Hie  latter  is  cultivated 
in  the  open  air  in  some  gardens  in  Valencia  and  at  Malaga. 

717.  The  naface  cf  Spain  is  more  irregular  and   varied  by  mountains,  than  that 
cidier  of  France  or  Germany.     These  intersect  the  country  at  various  distances  from 
cast  to  west,  and  are  separated  by  valleys  or  plains.     The  strata  of  the  mountains  are 
cfaieiy  granitic  or  calcareous;   but  many  are  argillaceous,  some  silidous,  and  Mont- 
•errat,  near  Cordova,  is  a  mass  of  rock  salt.     A  remarkable  feature  in  the  surface  of 
Spain  is  the  height  of  some  of  its  plains  above  the  level  of  the  sea.     According  to 
Humboldt,  the  plain  of  Madrid  is  the  highest  plain  in   Europe  that  occupies  any 
otent  of  country.     It  is  309]  fathoms  above  the  level  of  the  ocean,  which  is  fifteen 
times  higgler  than  Paris.     Tins  circumstance  both  aSects  the  climate  of  that  part  of  the 
country,  and  its  susceptibility  of  being  improved  by  canal  or  river  navigation.  The  rivers 
and  streams  of  Spain  are  numerous,  and  the  marshes  not  very  common.     Forusts,  or 
rather  futest  wastes,  downs,  and  Merino  sheep-walks  are  numerous,  and,  with  other  un- 
cultivated tracts  and  heaths,  are  said  to  amount  to  two-thirds  of  the  surface  of  the 
ORmtry.     Some  tracts  are  well  cultivated  in  the  vine  districts,  as  about  Malaga; 
and  others  in   the  com  countries,  as  about  Oriedo.     The  resemblance  between  the 
Astmiss  and  many  parts  of  England  is  very  striking.     The  same  is  the  aspect  of  the 
cmutry,  as  to  verdure,  enclosures,  live  hedges,   hedge-rows,   and   woods;    the   same 
Boxture  of  woodlands,  arable,  and  rich  pasture ;  the  same  kind  of  trees  and  crops,  and 
fruit,  sod  cattle.     Both  suffer  by  humidity  in  winter,  yet,  from  the  same  source,  find 
an  ample  recompense  in  summer ;  and  both  enjoy  a  temperate  climate,  yet,  with  this 
dificrenee,  that  as  to  humidity  and  heat,  the  scale  preponderates  on  the  side  of  the 
AAnias.     In  sheltered  spots,  and  not  far  distant  from  the  sea,  they  have  olives,  vines, 
adorsnges.     (TowHsefufs  Spahh  L  SIB,) 

flH.  T%g  soil  of  Spain  is  in  general  light,  and  either  sandy  or  calcareous,  reposing  on 
keds  of  gypsnm  or  granite,  llie  poorest  soil  is  a  ferrugineous  sand  on  sandstone  rock, 
ooly  to  be  rendered  of  any  value  by  irrigation.  The  mimshes,  and  also  the  best  meadow 
nih,  are  along  the  rivers. 

719.  The  landed  property  ot  Spain  till  the  late  revolution  was  similarly  circumstanced 
to  diat  ei  France  and  Germany ;  that  is,  in  the  possession  of  the  crown,  great  nobles, 
iod  leligioas  and  dvil  oorpoiations.  Tithes  were  more  rigidly  exacted  by  the  clergy 
flf  Spain,  than  by  those  of  any  other  country  of  Europe  (Jacob*s  Travels,  99.))  and  a 
oanpodtioa  in  lieu  of  tithes  was  unknown  in  most  provinces.  Great  part  of  the 
bads  of  the  reGgious  corporations  are  now  sold,  and  a  new  class  of  proprietors  are  ori- 
giaalaig,  as  in  Tnnce.  Some  of  these  estates  are  of  immense  extent.  The  monks  of 
Saot  Hieronymo  told  Jacob  that  they  could  travel  twenty-four  miles  from  Seville  on 
Mr  own  property,  which  is  rich  in  com,  oil,  and  wine.  Such  was  the  corruption 
of  dtt  eoDTcnt,  that,  notwithstaadiBg  all  their  riches,  they  were  deeply  in  debt.     Lands 
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were  and  are  cultivated  in  great  part  by  their  proprietors ;  and  eren  die 
held  large  tracts  in  hand  before  their  dissolution.  What  is  fumed,  is  let  out  in  small 
portions  of  arable  land,  with  large  tracts  of  pasture  or  waste,  and  a  fixed  rent  is  gene- 
rally paid,  chiefly  in  kind.  The  lands  are  open  every  where,  except  immediately  round 
towns  and  villages.  Many  persons  in  Granada  are  so  remote  from  the  farmeries,  that 
during  harvest  the  fanners  and  their  labourers  live  in  tents  on  the  spot,  both  when  they  are 
sowing  the  com,  and  when  cutting  and  threshing  it.  The  hedges  about  Cadiz  are  formed 
of  the  soccotrine  aloe  and  prickly  pear ;  the  latter  producing  at  the  same  time  an  agree- 
able fruit,  and  supporting  Uic  cochineal  insect.  Farm-houses  and  cottages  are  generally 
built  of  stone  or  brick,  and  ofVen  of  rammed  earth,  and  are  covered  with  tiles  or  thatch. 

720.  j1  bad  feature  in  the  policy  of  the  old  government,  considered  highly  injurious  to 
agriculture  and  the  improvement  of  landed  property,  deserves  to  be  mentioned.  This 
is,  the  right  which  the  corporation  of  the  mesta  or  merino  proprietors  possess,  to  drive 
their  sheep  over  all  the  estates  which  lie  in  their  route,  from  their  sununer  pasture  in  the 
north,  to  their^winter  pasture  in  the  south,  of  the  kingdom.  This  practice,  which  we 
shall  afterwards  describe  at  lensth,  must  of  course  prevent  or  retard  enclosing  and 
aration.  The  emfitentic  contract  is  another  bad  feature.  It  prevails  in  Catalonia,  and 
is  found  in  various  other  parts  of  the  kingdom'  By  the'emfiteutic  contract  the  great 
proprietor,  inheriting  more  land  than  he  can  cultivate  to  profit,  has  power  to  grant  any 
given  quantity  for  a  term  of  years ;  either  absolute  or  conditional ;  either  for  lives  or  in 
perpetuity ;  always  reserving  a  quit  rent,  like  our  copyhold,  with  a  relief  on  every  suc- 
cession, a  fine  on  the  alienation  of  the  land,  and  other  seignorial  rights  dependent  on  the 
custom  of  the  district ;  such  as  tithes,  mills,  public-houses,  the  obligation  to  plough  his 
land,  to  furnish  him  with  teams,  and  to  pay  hearth-money,  with  other  contributions,  by 
way  of  commutation  for  ancient  stipulated  services.  One  species  of  grant  for  unculti- 
vated land,  to  be  planted  with  vines,  admitted  foimerly  of  much  dispute.  The  tenant,"^ 
holding  hb  land  as  long  as  the  first  planted  vines  should  continue  to  bear  fruit,  in 
erder  to  prolong  this  term,  was  acou^omed  to  train  layers  from  the  original  stocks, 
and,  by  metaphysical  distinctions  between  idoitity  and  diversity,  to  plead  that  the  first 
planted  vines  were  not  exhausted,  claiming  thus  the  inheritance  in  perpetuity.  After 
various  litigations  and  inconsistent  decisions  of  the  judges,  it  was  finally  detenmned,  that 
this  species  of  grant  should  convey  a  right  to  the  possession  for  fifty  years,  unless  the 
plantation  itself  should  previously  ftil. 

721.  The  agricultural  products  of  Spain  include  all  those  of  the  rest  of  Europe,  and 
most  of  those  of  the  West  Indies ;  besides  all  the  grains,  for  the  production  of  which 
some  provinces  are  more  celebrated  than  others,  and  most  of  them  are  known  to  produce 
the  b^  wheat  in  Europe.  Boswell  of  Balmuto,  a  Scottish  landholder,  when  at  Xeres 
de  la  Frontdra,  in  the  winter  of  1809,  was  shown,  on  the  estate  of  Mr.  Gordon,  a  very 
beautifnl  crop  of  turnips,  with  drills  drawn  in  the  most  masterly  style.  The  drills  were  by 
a  ploughman  of  East  Lothian,  and  therefore  their  accuracy  was  not  to  be  wondered  at ;  but 
the  turnips  showed  what  the  soil  and  climate  were  capable  of  producing  under  judicious 
management.  Other  products  are  flax,  hemp,  esparto,  palmetto  (ChamsBVops  hiimilis), 
madder,  safiron,  aloe,  cork  tree  (Qu^rcus  ^ber) ;  the  kermes  grana,  a  species  of  coccus, 
whose  body  in  the  grub  state  yields  a  beautiful  scarlet  colour,  and  whidi  forms  its  nidus 
on  the  shrub  Qu^cus  cocdfera ;  soda  from  the  Salic6mia  and  other  plants  of  the  salt 
marshes ;  honey  from  the  forests  ;  dates  (Phoe'^x  dactylifera),  cofliee,  almonds,  filberlSy 
figs,  olives,  grapes,  peaches,  prickly  pears,  carob 
beans  (the  locust  trees  of  scripture,  C^eratonia 
siliqua),  oranges,  lemons,  pomegranates,  and 
other  fhiits. 

722.  The  esparto  rush  (S^  tenacissiina  L.) 
grows  wild  on  the  plains,  and  is  made  into  a 
variety  of  articles  for  common  use.     It  is  em- 
ployed  for  making  ropes  and  cables,  and  is  | 
particularly  calculated  fbr  the  latter  purpose, 
as  it  swims  on  the  water,  and  the  cables  formed 
of  it  are,  consequently,  not   so  liable  to  rub  ^ 
against  the  rocks  as  those  which  are  made  of  ^ 
hemp.     It  is  also  woven  into  floorcloths  and 
carpets,  and  made  into  baskets  or  panniers,  for  ^ 
carrying  produce  to  market,  or  manure  to  the  \ 
fields.      In  Pliny's  time  this  plant  was  used  by  ^ 
the  poor  for  beds,  by  the  shepherds  for  gar- 
ments, and  by  the  fishermen  for  nets ;  but  it  is  ^ 
now  superseded  for  these  and  various  other  ends 
by  the  hemp  and  flax. 

723.  lite  pUay  or  aloe  (^"loe  soccotorina,  Jig,  94.),  is  an  important  plant  in  the  bus- 
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imdrf  of  Spain.  It  grows  by  the  lea^  which  it  is  only  necessary  to  slip  off,  and  lay 
oo  the  ground  with  the  broad  end  inserted  a  little  way  in  the  soil :  it  makes  excellent 
fences ;  and  the  fibres,  separated  finom  the  mucilage,  have  been  twisted  into  ropes  And 
woren  into  doth.  Bowles,  the  best  Spanish  writer  on  natural  history,  says,  the  mucilage 
might  easily  be  made  into  brandy.  The  same  pUmt  is  used  as  the  boundary  fence  for 
Tillages  in  the  East  Indies,  and  is  found  a  powerful  obstacle  to  cavalry. 

724.  Tke  hinof  or  Indian  fig  (C5ictus  OpAntia,  fg.  94.  6),  is  cultivated  in  the  plains 
of  Seville  fin-  its  fruit,  and  also  for  raising  the  cochineal  insect.  It  is  either  grown  on 
rocky  places  or  as  hedges. 

735.  The  palmetto,  or  &n  palm  (Chamae^ps  hiimilis),  is  grown  near  Seville.  From 
the  footstalks  of  the  leaves,  brashes  and  brooms  of  various  kinds  are  formed  both  for 
home  use  and  exportation. 

7S6.  The  potato  is  grown,  but  not  in  large  quantities;  nor  so  good  as  in  England. 
The  Irish  merchants  of  the  sea-ports  import  them  for  themselves  and  friends.  Hm 
batatas,  or  sweet  potato  (Convolvulus  Batdlas),  turnips,  carrots,  cabbages,  broccoli, 
celery,  omons,  garlic,  melons,  pumpkii»,  cucumbers,  &c,  are  grown  in  large  quantities. 

727.  Though  the  oHve  is  grown  to  greater 
perfection  in  Spain  than  in  Italy,  yet  the 
oil  is  the  worst  in  Europe ;  because  the 
growers  are  thirled,  that  is  obliged  to  grind 
their  fruit  at  certain  mills.  To  such  mills 
( /^.  95.)  all  the  olives  of  a  district  ara 
obliged  to  be  carried ;  and,  as  they  cannot  all 
be  ground  alone,  they  are  put  into  lieaps  to 
wait  their  tnrn  :  these  heaps  heat  and  spoil, 

I     and  when  crushed,  produce  only  an  acrid 
"  rancid  oil. 

728.  The  mne  is  cultivated  in  every  pro- 
vince of  Spain,  and  chiefly  in  those  of  the 

east  and  south.  Hie  old  sherry  wine,  Xeret  aeco,  the  sherry  sack  of  Shakspeare,  is  pro- 
duced in  Valencia  and  Granada,  and  especially  near  Malaga.  On  the  hills  surrounding 
this  city  are  upwards  of  seven  thousand  rineyards,  cultivated  by  the  proprietors,  or  by 
pcttj  tenants  who  pay  their  rent  monthly  when  in  money,  or  during  harvest  when  in 
kind.  The  first  gathering  of  grapes  commences  in  the  month  of  June,  and  these  are 
dried  in  the  sun,  and  form  what  are  known  in  Europe  as  Malaga  raisins.  A  second 
crop  is  gathered  in  September,  and  a  wine  made  from  it  resembling  sherry  ;  and  a  third 
in  Ocui)eT  and  November,  which  furnishes  the  wine  known  on  the  Continent  as  Malaga, 
and  in  England  as  mountain.  In  Valencia  the  grapes  for  raisins  are  steeped  in  boiling 
water,  sharpened  vrith  a  ley  made  from  vine  stems,  and  then  exposed  in  the  air,  and  sus- 
pended in  the  sun  till  they  are  sufficiently  dry. 

729.  TV  sugar-cane  (Saccharum  offidndrum)  is  cultivated  to  a  considerable  extent  in 
3Ia]aga  and  other  places,  and  the  ground  is  irrigated  with  the  greatest  care.  The  sugar 
produced  resembles  that  of  Cuba,  and  comes  somewhat  cheaper  than  it  can  be  procured 
from  the  West  India  Tftlands.  Sugar  has  been  cultivated  in  Spain  upwards  of  seven 
hundred  years  ;  and  Jacob  is  of  opinion  that  capital  only  is  wanted  to  push  thb  branch 
of  cohure  to  a  considerable  extent. 

73a   The  white  mulberry  is  extensively  grown  for  rearing  the  silkworm,  etpedaliy 
m  Murria,  Valencia,  and  Gnnada.  The  sUk  is  manufactured 
into  ntuSh  and  ribands  in  Malaga. 

731.  Cjf  other /hats  cultivated  may  be  mentioned  the  6g, 
wfaiefa  is  grown  in  most  parts  of  Spain,  and  the  fruit  ukkI  as 
fsod,  and  dried  for  exportation.  The  gum  dstus  (Ci^tua 
kdanifewis,^.  96.)  grows  wild,  and  the  gum  which  exudes. 
from  it  is  eaten  by  the  coounon  people.  The  caper  ilu-yl) 
grovs  wild,  and  is  cultivated  in  some  places.  Tlie  otangv 
and  lemon  are  abundant,  and  also  the  pomegranate. 

732.  Other  productimUf  such  as  coffee,  cotton,  cocoa, 
indigo,  innaento!,  pepper,  banana,  plantain,  &c.,  were  ciilti- 
vaicd  in  Granada  for  many  ages  before  the  West  Indic!^  or 
America  was  discovered,  and  might  be  carried  to  such  an 
extent  as  to  sui^ly  the  whole  or  greater  part  of  Europe. 

798.   J%e  rotatioru  of  common  crops  vary  according  to 
the  nil  and  dimate.     In  some  parts  of  the  fertile  plains  of 
Mislaga,  wheat  and  barley  are    grown  alternately  without  ^ 
cither  fidlow  or  manure.     Tlie  common  course  of  crop^ 
about  Barcelona,  according  to  Townaend,  is,  1.  wheat,  which,  being  ripe  in  June,  is 
~     ^'  '  '    succeeded  by  S.   Indian  corn,  hemp,  millet,  cabbage,  kidneybeans,   or 
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lettuce.  In  the  second  year  the  same  crops  are  repeated ;  and  in  the  third,  the  place  of 
wheat  is  supplied  by  barley,  beans,  or  vetches  In  this  way  six  valuable  crops  are  obtuned 
in  three  years.  Wheat  produces  tenfold ;  in  rainy  seasons  fifteen,  and  in  some  places 
as  much  as  fifty,  for  one.  Near  Carthagena  the  course  u  wheat,  barley,  and  fallow.  For 
wheat  they  plough  thrice,  and  sow  from  the  middle  of  November  to  the  beginning  of 
December ;  and  in  July  they  reap  firomten  to  one  hundred  for  one,  as  the  season  happens 
to  be  dry  or  humid.  The  Huerta,  or  rich  vaTe  of  Alicant,  yields  a  perpetual  suc- 
cession of  crops.  Barley  is  sown  in  September,  and  reaped  in  April ;  succeeded  by 
maize,  reaped  in  September;  and  that  by  a  mixed  crop  of  esculents.  Wheat  is  sown 
in  November,  and  reaped  in  June ;  flax  sovm  in  September  is  pulled  in  May.  In  the 
vale  of  Valencia,  wheat  yields  firom  twenty  to  forty  fold ;  barley  firom  eighteen  to  twenty- 
four  fold  ;  oats  fix>m  twenty  to  thirty  fold ;  maize,  one  hundred  fold ;  rice,  forty  fold. 

734.  The  live  ilock  of  the  SjKmish  agricuUurist  consists  of  oxen,  asses,  and  mules,  as 
beasts  of  labour ;  sometimes,  also,  hones  are  used  on  the  farm,  but  these  ore  chiefly 
reared  for  the  saddle  and  the  army.  During  the  reign  of  FhOlp  II.  an  act  was  passed 
forbidding  their  use  even  in  coadies.  The  horses  of  Andalusia  are  celebrated  :  they 
are  deep-chested,  somewhat  short-backed ;  rather  heavy  about  the  legs,  but  with  a  good 
shoulder.  In  general  their  appearance  is  magnificent  when  accoutred  for  the  field. 
But  for  the  last  half  century  their  numbers  have  been  diminishing.  Hie  mules  and 
asses  are  large,  and  carry  heavy  loads.  The  Spanish  cows  are  an  esteemed  breed,  re- 
sembling  those  of  Devonshire.  They  are  used  chiefly  for  breeding,  there  being  little 
use  made  of  cow*8  milk  in  most  parts  of  Spain ;  they  are  sometunes  also  put  to  the 
plough  and  cart  Goats  are  common  about  most  towns,  and  furnish  tiie  milk  used  in 
cookery. 

7S5.  The  sheep  of  Spam  have  long  been  celebrated.  Pliny  relates,  that  in  his  time 
Spanish  clothes  were  of  an  excellent  texture,  and  much  usied  in  Rome.  For  manj 
centuries  the  wool  has  been  transported  to  Flanders,  for  the  supply  of  the  Flemish 
manufactories,  and  afterwards  to  England,  since  the  same  manufacture  was  introduced 
there.  By  far  the  greater  part  of  Spuiish  sheep  are  migratory,  and  belong  to  what  is  called 
the  mesta  or  merino  corporation ;  but  there  are  also  stationary  flodcs  belonging  to 
private  individuals  in  Andalusia,  whose  wool  is  of  equal  fineness  and  value.  The  carcaas 
of  the  sheep  in  Spain  is  held  in  no  estimation,  and  only  used  by  the  shepherds  and  poor. 

736.  The  term  meHa  (equivalent  to  meslin,  Eng.)  in  general  signifies  a  mixture  of 
grain ;  but  in  a  restricted  sense  a  union  of  flodu.  This  collection  is  fonned  by  an 
association  of  proprietors  of  lands,  and  originated  in  the  time  of  the  plague  in  1S50. 
The  few  persons  who  survived  thikt  destructive  calamity,  took  possession  of  the  lands 
which  had  been  vacated  by  the  death  of  their  former  occupiers ;  united  them  vrilh  their 
own ;  converted  nearly  the  whole  to  pasturage ;  and  confined  thdr  attention  principally 
to  the  care  and  increase  of  their  flocks.  Hence,  the  immense  pastures  of  EstremaduiB, 
Leon,  and  other  provinces ;  and  the  prodigious  quantity  of  uncultivated  lands  throughout 
the  kingdom.  Hence,  also,  the  singular  circumstance  of  many  proprietors  possessing 
extensive  estates  vritfaout  any  titles  to  them. 

737.  The  flocks  which  firm  the  mesta  usually  consist  of  about  10,000  sheep  each. 
Every  flock  is  under  the  care  of  a  directing  officer,  fifty  shepherds,  and  fiffy  dogs.  The 
whole  flocks,  composing  the  mesta,  consist  of  about  five  millions  of  sheep,  and  employ 
about  45  or  50,000  persons,  and  nearly  as  many  dogs.  Hie  flodcs  are  put  in  modon  in  the 
latter  end  of  April,  or  beginning  of  May,  leaving  the  plains  of  Estremadura,  Andalusia, 
Leon,  and  Old  and  New  Castile,  where  they  usually  winter,  and  they  repair  to  the  moun- 
tains of  the  two  latter  provinces,  and  those  of  Biscay,  Navarre,  and  Arragon.  Hie  sheep, 
while  feeding  on  tiie  mountains,  have  occasionally  administered  to  them  small  quantities 
of  salt.  It  is  laid  upon  flat  stones,  to  which  the  flocks  are  driven,  and  pennittad  to  eat 
what  quantity  they  please.  During  the  days  the  salt  is  administcared  the  sheep  are  not 
allow«l  to  depasture  on  a  calcareous  soil,  but  are  moved  to  argillaceous  lands,  where 
they  feed  voradously.     (  Townsend, ) 

738.  At  the  end  (^  July  the  ewes  are  pat  to  the  nuns,  after  Mpantian  has  been  made  of  thoie  airesdy 
with  lamb.    Six  or  MTcn  rams  are  oonudered  suffldent  for  one  hundred  ewes. 

739.  In  September  the  sheep  are  ochred.  their  backs  and  VAta  bdng  rubbed  with  red  ochre,  or  ruddle^ 
dlseotred  in  water.  This  prscUoe  is  founded  upon  on  ancient  cnstom,  the  reason  of  whidi  is  not  clearly 
ascertained.  Some  suppose  that  the  ochre,  uniting  with  the  oleaginous  matter  of  the  fleece,  fonns  a  kind 
of  varaish,  which  defends  the  animal  ftom  the  inclemency  of  the  weather ;  others  think  the  pondotMity 
of  this  earth  prevents  the  wool  growing  too  thick  and  long  in  the  staple :  but  the  more  ^gible  opinion  is^ 
that  the  earth  absoibs  the  superabundant  perspiratian,  whidi  would  otherwise  render  the  wodl  boUi 
harsh  and  coarse. 

74a  Toward$  theewAi^  September  the  flocks  recommence  their  march.  Descending  from  the  moon. 
tains,  they  travel  towards  the  warmer  parts  of  the  country,  and  again  repair  to  the  plains  of  Leon,  Bstre. 
madura,  and  Andalusia.  The  sheep  are  generally  conducted  to  ue  same  pastures  they  had  giasad  the 
preceding  year,  and  where  most  of  them  bad  been  yeaned :  there  they  are  kept  during  the  winter. 

741.  Sheejishearing  commences  in  the  beginning  of  May,  and  ia  performed  while  the 
sheep  are  on  their  summer  journey,  in  large  buildings  called  esquileas*  Those,  which  are 
placed  upon  the  road,  are  capable  of  containing  forty,  fifty,  and  some  sixty  thousand  shei^. 
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Hicf  sre  cneled  in  various  f»faioea  ;  but  the  principal  are  in  tbe  enTuonfl  of  S^gotim,  and 
tbe  most  odebnted  is  that  of  Ituarriaca.  Tlie  Aaanng  is  preceded  bj  a  pompoiui  prepa- 
mlion,  conducted  In  due  form,  and  the  interral  is  oonsdered  a  time  of  feasting  and  recr^ 
sdon.  One  hundred  and  twottj-l&ve  men  are  usually  employed  for  shearing  a  thousand 
eves  sad  two  hundred  for  a  thonaand  wethen.  Each  sheep  affords  four  kinds  of  wool, 
more  er  less  fine  according  to  the  parts  of  the  animal  whence  it  is  taken.  The  ewes  pro- 
dace  the  finest  fleeces,  and  the  wedwrsthe  faeanest :  three  wedier  fleeces  ordinarily  weigh 
on  die  average  twenty-five  pounds  ;  but  it  will  take  fire  ewe  fl  eces  to  amount  to  the  same 
weight, 

743.  Tkejtmm^  which  thejiocks  mate  in  their  peregrination  is  regulated  by  partico. 
hr  Uws,  and  immemorial  customs.  The  sheep  pass  unmolested  over  the  pastures  b^ 
loQ^Dg  to  the  Tillages  and  the  commons  which  lie  in  their  road,  and  haye  a  right  to  feed 
on  dwm.  They  are  not,  however,  allowed  to  pass  over  cultivated  lands ;  but  the  pr»- 
prieum  of  such  lands  are  obliged  to  leave  for  them  a  path  ninety  varss,  or  about  forty 
toises  (ri^ity.four  yards),  in  breadth.  When  they  trsTcne  the  commonable  pastures,  tfaer 
aekkm  tnvel  more  ^lan  two  leagues,  or  five  and  a  half  miles,  a  day ;  but  when  they  walk 
m  close  order  over  the  cultivated  fields,  often  more  than  six  vans^  or  nearly  seventeen  miles. 
The  whole  of  thdr  journey  is  usually  an  extent  of  one  hundred  and  twenty,  thirty,  or  forty 
l^gocs,  wtaxii  they  perf(»m  in  thirty  or  tfairty-fiye  days.  The  price  paid  for  depasturing 
the  lands  where  tfaiey  winter  is  equally  regulated  by  usage,  and  is  very  low ;  but  it  is  not 
in  die  power  of  the  landed  proprietors  to  make  die  smallest  advance. 

743.  The  wtata  has  Um  particular  lawh  and  a  tribunal  before  vriiich  are  cited  all  pcr« 
SODS  who  have  any  suit  or  diflferenoe  with  the  proprieton.  Tbe  public  opinion  in  Spain 
has  long  been  against  the  mesta,  on  account  of  the  number  of  people  it  employs,  tbe  ex- 
lent  of  land  it  keeps  uncultivated,  the  injury  done  to  the  pasture  snd  cultivated  lands  of 
infividnab,  and  the  tyranny  of  the  directors  and  shepherds.  These  have  been  grievances 
from  time  immemorial.  Government,  yielding  to  the  pressing  solicitations  of  the  people^ 
instituted  a  committee  to  enquire  into  them  about  the  middle  of  the  eighteenth  century ; 
but  it  did  no  good,  snd  it  was  not  till  the  revolution  of  1810,  that  the  powers  and  pri- 
vileges of  the  mesta  were  greatly  reduced. 

744.  T%e  inqdemenU  of  Spamsh  agriculture  are  very  simple. 

Castile  and  most  of  the  provinces  (^.  97.) 

is  supposed  to  be  as  old  as  tbe  time  of  the  ^ 

Bbmans.  Ititthusdescribedby  Townsend: 

"  Tbe  beam  is  about  three  feet  long,  curved,  ^ 

and  tapered  ai  one  en^  to  receive  an  addi- 
tional beam  of  about  five  feet,  fastened  to  it 

by  ihree  iron  ooUars  ;  the  other  end  of  the 

three4bot  beam  toudies  the  ground,  and  has 
a  mortise  to  receive  the  share,  tbe  handle, 
snd  a  wedge."  From  this  desoiption  it  is  evident  that  the  beam  itself  supplies  the  place 
of  the  sheath ;  the  share  has  no  fin,  and  instead  of  a  mould4M)ard,  there  are  two  wooden 
pim  fastened  near  the  heel  of  the  share.  As  in  this  plouj^  the  share,  flom  the  point  to 
its  inseftioo  in  the  beam,  is  two  leet  six  inches  long,  it  is  strengthened  by  a  retch.  Thatused 
near  Haiaga  is  described  by  Jacob  as  "  a  cross,  vrith  the  end  of  the  perpendicular 
pert  diod  widi  iron.     Jt  penetrates  about  nx  indies  into  the  ioO,  and  is  drawn  by  two 
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oxen  with  ropes  \ 
ed  to  die  horns.  The 
plough  of  Valencia,  on 
the  eastern  coast,  we 
have  already  given  (^. 
12.)  as  coming  the 
nearest  to  that  described 
by  Virgil.  There  are 
many  wheels  and  otiier 
contrivances  used  for 
raising  water ;  the  most 
generid,  as  well  as  the 
most  primitive,  is  the 
noria  (^.  98,),  or 
bucket  wheel,  intro- 
duced by  the  Moors, 
ihnn  which  our  chain 
pump  is  evidently  de- 
rived. A  vertical  wheel 
over  a  vrell  haa  a  series  of  esithen  jars,  fsstened  together  by  cords  of  esparto, 
into  the  water  and  fill  themselves ;  by  the  motion  of  the  wheel  they 
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rise  to  tlio  surface,  and  then  by  the  Hone  motion  empty  themselves  into  a  trough, 
from  which  tlie  water  is  conveyed  by  trenches  into  the  different  parts  of  the  garden 
or  field.  The  vertical  wheel  is  put  in  motion  by  a  horiiontal  one,  which  is  turned  by  a 
cow."  (Jacob* a  Ttxtvels,  152.)  The  construction  of  dung-pits  has  already  been  men- 
tioned, (710.)  as  introduced  by  the  Moors,  and  the  pracdce  of  preserving  the  dung  in 
that  manner  is  still  continued  in  Granada  and  Valencia.  Threshing-floors  are  made  in 
the  fields,  and  paved  widi  pebbles  or  other  stonee. 

745.  Few  of  Ute  operations  of  Spafds/i  agricuUure  afford  any  thing  characteristic.  No 
hay  is  made  in  Spain  ( Townsenit) ;  and  so  dry  and  brittle  is  the  straw  of  the  com  crops, 
that  in  the  process  of  treading  out,  which  is  generally  done  by  mares  and  oolts,  it  is  bro- 
jcen  to  pieces.  The  grain  being  separated,  the  straw  is  put  in  stacks,  and  preserved  for 
litter,  or  mixed  with  barley  as  food  for  cattle.  Irrigation  is  carefully  performed,  and  is  the 
only  effectual  mode  of  insuring  a  crop  of  grain,  or  any  sort  of  herbaceous  vegetable.  On 
some  farms  on  the  Vega  in  Malaga,  scarcely  any  attention  is  paid  to  stirring  the  soil,  but 
by  the  very  complete  irrigation  wh^di  can  be  there  given,  the  land  yields  fifty  bushek  per 
acre.  Where  the  soil  is  naturally  light,  situated  in  a  warm  dimate,  and  not  irrigated,  it  is 
remarkably  free  from  weeds ;  because  iVom  the  latter  end  of  May,  or  the  be^nning  of 
June,  when  the  crop  is  harvested,  till  October  or  November,  they  have  no  nun ;  and  the 
beat  of  the  sun  during  that  period  destroys  every  plant,  and  leaves  the  soQ  like  a  fidlow 
which  only  requires  the  seed  furrow.  In  effect  it  gets  no  more ;  and  thus,  under  such  dr- 
cumstances,  one  crop  a  year,  after  only  one  plouglung,  may  be  raised  for  an  endless  period. 
-—In  the  Asturias,  after  the  women  milk  the  sheep,  they  carry  the  milk  home  in  leather  bag% 
shaking  it  all  the  way»  till  by  the  time  of  their  ahival  butter  b  formed.  {ToumtewCs 
Travelst  i.  273.) 

746.  The  labouring  man  tf  Sjtahi  adopts  a  custom  whidi  might  be  useful  to  the 
reapers  and  haymakers  of  Britain,  in  many  situations.  The  labour  and  heat  of  hay  time 
^d  harvest  exdte  great  perspiration  and  consequent  thirst,  which  it  is  often  necessary 
to  quench  with  sun-warmed  water.  To  oool  such  water,  the  Spanish  reaper  puts  it  in 
a  porous  earthen  pitcher  (alcarraza)i  the  surfiu»  of  which  being  constantly  moist  vritb 
the  transudation  of  the  fluid,  its  evaporation  cools  the  water  within.  The  frequent  appli- 
cation of  wet  cloths  to  a  bottle  or  earthen  yessd,  and  exposure  to  the  sun  and  wind, 
effects  the  same  object,  but  with  more  trouble. 

747.  The  culture  rffirestt  h  very  little  attended  to  in  Spain.  The  best  charcoal  is 
made  from  heath,  chiefly  the  £rica  mediterrinea,  which  grows  to  the  size  of  a  small  tre^ 
and  of  which  there  are  immense  tracts  like  forests.  The  99 
cork  tree  (Qu^rcus  S^ber,  Jig,  99.)  afifords  the  most  valuable 
products.  The  bark  is  taken  off  for  the  first  time  when  the 
tree  is  about  fifteen  years  old ;  it  soon  grows  again,  and  may 
be  rebarked  three  times,  the  bark  improving  every  time,  till 
the  tree  attains  the  age  of  thirty  years.  It  .is  taken  off  in 
sheets  or  tables,  much  in  the  same  way  as  oak  or  larch  bark 
is  taken  fttnn  the  standing  trees  in  this  country.  After 
bdng  detached,  it  is  flattened  by  presenting  the  convex  side  I 
to  heat,  or  by  pressure.  In  dther  case  it  is  charred  on  both  | 
surfaces  to  close  the  transverse  pores  previously  to  its  bdng 
sold.  This  charring  may  be  seen  in  bungs  and  taps;  but 
not  in  corks,  which,  bein^  cut  in  the  long  way  of  the  wood, 
the  charring  is  taken  off  m  the  rounding. 

748.  The  exertions  that  have  been  made  for  the  improvement 
qf  the  agrictdture  of  Spain  we  have  already  noticed,  and  need 
qnly  add,  that  if  the  late  government  had  maintained  its 

power,  and  continued  in  the  same  spirit,  perhaps  every  thing  

would  have  been  effected  that  could  be  desired.  Time,  indeed,  would  have  been  requi- 
site ;  but  improvement  once  heartily  conunenced,  the  ratio  of  its  increase  is  astonishing. 
But  the  French  invasion  of  Spain,  first  under  Bonaparte,  and  again  under  the  Bourbons, 
has  spoiled  every  thing,  and  for  the  present  almost  annihilated  hope. 

749.  The  agricuUurai  circumstances  of  Portugal  have  so  much  in  oonunon  with  those 
of  Spain,  that  they  do  not  require  separate  consideration.  Tlie  two  countries  difller  in 
the  letter  having  a  more  limited  cultivation,  the  sugar-cane,  and  most  of  the  West 
India  plants  grovm  in  Spain,  requiring  a  warmer  chmate  than  that  of  Portugal.  The 
vine  and  orange  are  cultivated  to  great  perfection ;  but  common  agriculture  is  n^lected. 
The  breed  of  horses  is  inferior,  and  there  are  few  cows  or  sheep.  Swine  form  the  most 
abundant  live  stock,  and  fatten,  in  a  half  wild  state,  on  the  aooms  of  the  numeroos  oak 
forests  which  cover  the  mountains. 
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Skct.  X.      Preaeni  State  ff  Agriculture  in  European  Turkey. 

ISO,  The  TurkiMk  empU^  mehulet  a  variety  tf  cUmaiea  and  counlties,  of  moit  of  whidi 
» little  is  oonecdy  known,  that  we  can  give  no  mtig&etcuj  aecount  of  their  agriculture. 
Asaadc  Turkey  is  nearly  three  times  the  extent  of  the  European  part ;  but  the  latter  is 
better  cultivated  and  more  populous.  **  European  Turkey,**  Thornton  obsenres,  **  de- 
pends upon  no  Ibeeign  country  for  its  subsistence.  Hie  labour  of  its  inhabitants  produces, 
in  an  abundance  unequalled  in  the  other  countries  ctf  Europe,  all  the  alimentary  produc 
tions,  animal  and  vegetable,  whether  for  use  or  enjoyment.  Hie  com  countries,  in  spite 
of  the  impolitic  restzictions  of  the  government,  b^des  pouring  plenty  over  the  empire, 
secredy  export  their  superfluities  to  foreign  countries.  Their  agriculture,  therefore, 
though  neglected  and  discouraged,  is  still  above  their  wants.**  (Present  State  tf  Turkey^ 
voL  L  p.  66.) 

751.  The  eUmaie  and  teawont  ef  European  Turkey  vary  with  the  latitude  and  local 
circumstances  of  the  different  ptovmces,  from  the  Mores,  in  lat.  37^  and  surrounded  by 
the  Mediterranean  sea,  to  Moldavia,  between  Hungary  and  Russia,  in  lat.  48°.  The 
snr&ce  is  generally  mountainous,  with  plains  and  vales ;  some  rivers,  as  the  Danube  in 
Wallarhia,  and  numerous  gul6,  bays,  estuaries,  and  inlets  of  the  Adriatic,  the  Archi- 
pelago, the  Mediterranean,  and  the  Black  Seas.  The  soil  is  in  general  fertile,  alluvial  in  some 
of  the  richest  plains  of  Greece,  as  Tbessaly ;  and  calcareous  in  many  parts  of  Wallachia 
and  Moldavia.  These  provinces  produce  excellent  wheat  and  rich  pasture ;  while  fhose 
of  the  sooth  produce  maiae,  wheat,  and  rice.  The  vine  is  cultivated  in  most  provinces ; 
and  there  are  extensive  forests,  especially  in  the  north.  The  live  stock  conbi^ts  of  the 
hone,  ox,  camel,  sheep,  and  swine.  {Thornton.) 

753.  Some  traitt  of  the  agriculture  (f  the  Morea,  the  southernmost  province  of  European 
l>Bikcy,  have  been  given  by  Dr.  Pouqueville.  The  climate  holds  the  exact  medium 
between  the  searching  heat  of  Egypt  and  the  cold  of  more  northern  countries.  The 
winter  is  short,  but  stormy ;  and  the  summer  b  hot,  but  tempered  by  breezes  Aom  the 
mountains  or  the  sea.  The  soil  of  the  mountains  is  argillaceous ;  in  some  places  inclin- 
ing  to  mail,  and  in  others  to  peat  or  vegetable  earth :  the  richest  paru  are  Arcadia  and 
Argos.     The    plou^  consists  of   a  share,  a  c3-<.«.^  ^^ 

beam,  and  a  handle  {Jg,  100.);  the  share  is 
diaped  aomewfaat  like  ^  claw  of  an  anchor, 
and  the  edges  aarmed  with  iron.  In  some  cases 
if  has  two  wheeia.  It  is  drawn  by  one  h»se,  by 
two  aaiei^  or  by  oxen  or  buffidoes,  according  to 
ibe  nature  of  the  ioiL  Hie  com  grown  is  of 
fwyllent  quality,  though  no  attention  is  paid  to  telecdng  the  seed.  The  rice  of  Argolis 
ii  held  at  Coaatntinople  the  next  in  excdience  to  that  of  Damietta.  The  vine  is  suc- 
cBH&Uy  cnkivaiad ;  bat  at  Corinth,  «  sttoated  in  a  most  unwholesome  atmosphere,**  the 
lot       .    iiiii  J  culture  of  that  sort  which  produces  the  raisins  of  Corinth  is 

less  attended  to  than  formerly.  The  olive  trees  (  O^lea  europse V 
g.  101.)  are  the  finest  in  the  world ;  the  oil  of  Maina  is  the 
beat,  and  held  in  esteem  at  all  the  principal  markets  of  Eu- 
rope.  Use  white  mulberry  is  extensively  cultivated  for  the 
siqiport  of  the  silkworm.  Elis  yields  the  best  silk.  The 
cotton  is  cultivated  in  fields,  which  are  commonly  divided  by 
hedges  of  Nepal  or  Indian  fig,  which  is  eaten,  but  is  here 
more  v^id  than  in  Egypt. 

75S.   The  Jigs  of  the  Morea  **  are  perhaps  the  most  exquisite 

that  can  be  eaten."     Hie  tree  is  cultivated  with  particular 

care,  and  the  practice  of  caprification  adopted.     Hey  collect 

die  little  figs  whidi  have  fallen  from  the  trees  while  very 

young,  and  which  contain  numbers  of  the  eggs  of  the  gnat 

insect  f  C^ps).     Of  these  they  make  chaplets,  which  are 

Bospenoed  to  the  branches  of  the  trees.     Tlie  gnats  are  soon 

hatched,  and  spread  themselves  over  the  whole  tree.     The 

females,  in  order  to  provide  a  nidus  for  their  eggs,  pierce  the 

fint  wiifa  dvir  sdng,  and  then  deposit  them.     From  this  puncture  a  gummy  liquor 

oases;  and  after  this  the  figs  are  not  only  not  liable  to  fall,  but  grow  larger  and  finer 

tei  if  ifaey  had  not  undeigone  this  operation.     It  is  doubted  by  some  modern  physiolo- 

gisis  whether  this  process  is  of  any  real  use,  it  being  now  neglected  in  most  fig  countries 

where  it  was  fixmerly  peribnned.     Some  allege  that  it  is  merely  useful  as  fecundating 

tbeUoHoms,  which  most  people  are  aware  are  sltoated  inside  of  the  fruit ;  others  that  it 

F—wtet  preeodiy,  which  the  puncture  of  an  insect  will  do  ui  ny  fruity  and  which  any 

oae  may  have  obiemd  in  the  gOMebeiry,  apple,  or  pear. 
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754.  The  almond  tree  is  very  productive.  Hie  orange  tribe  abounds ;  and  the  pomegra- 
nates, peaches,  apricots,  grapes,  &c.,  are  of  the  finest  fliiyour.  The  banana  is  cultiTated  in 
the  ^urdetis,  as  are  melons,  dates,  and  many  other  fruits.  Carobs  (OenUonia),  quinces, 
medlars,  cherries,  &c  are  wild  in  abundance.  Bees  are  found  in  the  hollows  of  trees  ; 
and  their  excellent  white  honey  is  exported. 

755.  Th*  oxen  of  the  Morea  are  low,  and  have  longtwhite  hair.  The  most  fleshy  do  not 
weigh  more  than  from  300  to  400  pounds.  Tlie  cows  give  little  milk,  and  are  much  injured 
by  the  jackals,  who  tear  away  their  teats ;  and  by  large  serpents,  which  are  said  to  suck 
the  milk.  The  sheep  are  small,  and  have  large  horns;  their  wool  is  considered  of  the  second 
quality  of  the  wool  of  the  East.  Cheese  is  made  from  their  milk,  and  that  of  goats. 
The  horses  of  the  Morea  are  of  a  breed  between  the  Moravian  and  Hvadan :  their  form 
is  not  admired ;  but  they  are  full  of  fire  and  courage  ;  and  so  vigorous,  that  they  run 
with  a  firm  and  rapid  step  over  the  mountains  without  ever  stumbling.  The  asses  are 
miserable. 

756.  The  forests  qftke  Morea  produce  the  oorlutree ;  the  kermes  oak :  the  Qu^rou  ^muIus,  or  Velonia 
oak,  the  acorns  of  which  are  eaten,  and  their  cups  used  as  oak-galls,  in  preparing  Mack  dve  i  the 
axande,  plane,  larch,  wild  olive,  sweet  chestnut,  manna  ash ;  grains  d* Avignon  (ithAmnus  infec&ritts 
L.\  from  the  grains  or  seeds  of  which  a  fine  yellow  dye  is  pepared :  Lawsbn7a  in^rmis,  which  Aimishea 
a  fine  aurora  colour,  with  which  the  women  of  the  East  dye  their  nails ;  the  turpentine  treei,  barren 
date  trees,  silk  tree  (MimlMa  Juiibrissin)  with  iU  beautiAil  tufts,  pine  fir,  and  a  variety  of  others.  CbesU 
nuts  were  at  one  period  the  temporary  food  of  ncarlv  the  whole  country :  on  Mount  Phokie,  where  the 
peasants  are  half  savages,  they  form  the  principal  food  for  the  whole  year.  A  variety  of  plants  used  in 
the  arts  and  in  pharmacy  grow  wild  in  the  wastes,  and  there  are  venison  and  game  in  the  woods,  and 
fishes  in  the  rivers,  lakes,  and  the  surrounding  ocean.  The  Morea,  Dr.  PouqueviUe  concludes,  is  **  a  fine 
country :"  and  though  one  does  not  find  the  golden  age  here  renewed,  yet,  «*  under  a  better  order  oT 
things,  it  will  produce  abundantly  every  thhig  neoeMary  to  supply  the  wants  of  man."  (TVowfr. 
tratul.  by  A.  Plumtree,  p.  S06.) 

757.  Stme  notices  of  the  agricuUure  tf  Theuafy  and  Albania  have  been  given  by  Dr. 
Holland.    The  plain  of  Thes-  fO? 
saly  {Jig.  102.  )  is  an  immense 
tract  of  level  country,  with  afine 
alluvial    soil,  which   tradition 
and  external  appearance  concur 
in  testifying,  was  once  covered  [ 
with  water.     <*  The  capabili- 
ties,'*  Dr.   Holland  observes,  ^ 
<'  are    great    throughout  the  , 

whole  rf  this  fine  province;  '  _     _^_ 

and  it  would  not  be  easy  to  fix  a  limit  ti>  tliL?  amount  and  vant^'ty  of  produce  whicli  might 
be  raised  from  its  surface.  In  their  present  \\jxv^i  the  plaiti:^  of  Tliessoiy  form  one  of  the 
most  productiTe  districts  of  the  Grecian  peninsula,  and  their  annual  produce,  in  grain  of 
different  kinds,  cotton,  silk,  wool,  rice,  and  tobacco,  allows  a  very  large  amount  of  regular 
export  from  the  prorinoes.'*  Hie  cultivation  is  not  deficient  in  skill  or  neatness.  Hieir 
plough  is  of  a  primitive  form ;  and  their  carts  are  small  cars,  some  of  them,  as  Dr. 
Clarke  oboenres,  simple  enough  (Jig,  103.)  ;  both  are  drawn  by  oxen  or  bufiSdoes.    The 

wool  of  the  sheep  is  moderately  fine ;  the  mulberry  is 
grown  in  dwarf  pollards ;  and  the  cotton  in  drills,  well 
hoed.  The  men  are  a  stem-looking  race,  and  the  women  well 
3  made,  and  not  unlike  the  antique.  *<  Hie  circumstances 
by  which  the  amount  of  produce  might  be  increased,  are 
'  chiefly,  perhaps,  of  a  more  general  nature, — a  better  form 
of  government;  greater  security  to  private  property;  a 
more  uniibrm  distribution  of  the  inhabitants ;  and  the  prevention  of  those  monopolies 
in  the  export  of  grain,  which  have  hitherto  been  exercised  by  the  Turkish  ruleiB  of  the 
country.     {Traodh   2d.  edit.  p.  281.) 

758.  The  agricuUure  of  Albania  differs  in  no  essential  particular  from  that  of  Theasaly. 
The  common  tenure  on  which  land  is  let,  is  that  of  paying  to  the  landlord  half  the 
produce.  The  vale  of  Deropuli  is  the  most  fertile  and  populous  in  Albania.  The 
tilkge,  generally  speaking,  is  remarkable  for  its  neatness.  The  products  are  chiefly 
wheat,  maixe,  tobacco,  and  rice.  The  returns  afford  a  considerable  surplus  for  export- 
ation i  and  the  tobacco  is  esteemed  the  best  in  Albania.  Large  flocks  of  sheep  feed  on 
the  dedivity  of  the  mountains,  and  afiTord  much  coarse  wool  for  the  manufactures  of  the 
country. 

759.  The  agricuUure  of  MoUUwia  and  WallachUh  two  the  most  northerly  provinces 
of  European  Turkey,  has  been  given  by  various  authors,  as  Carra,  Bauer,  and  Thomtoo. 
The  climate  of  those  provinces  is  very  severe  in  winter.  Spring  begins  in  April ;  sam- 
mer  in  June ;  and  in  July  and  August  the  days  are  excessively  hot,  and  the  ni^ts  cold. 
Heavy  rains  begin  in  Sqitember,  and  snows  in  November.  The  surfi^e  is  generally 
mountainous :  but  the  valleys  are  dry  and  rich.    The  usual  grains  are  cultivated,  and  also 
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nuue.  Tbey  plough  deep  with  six  oxen,  and  never  employ  manure.  They  take  a  crop, 
and  leave  the  land  to  reai,  akamately.  The  com  is  trodden  out  by  horses,  and  then 
laid  np  in  pits.  Flax  and  hemp  are  sown  for  local  manufiictuie.  Newly  broken  up 
lands  are  planted  with  cabbages,  whidi  grow  to  a  great  size.  The  vine  is  cultivated  on 
tbesouthemdedintiesof  hills,  and  the  wine  is  said  to  equal  that  of  Hungary.  lliemuU 
beny  is  coltirated  for  the  silkworm ;  and  forests  are  extensive  on  the  mountains.  The 
common  fruit  trees  are  abundant,  and  an  excellent  variety  of  apple,  called  the  doiniasra, 
grows  wild.     The  olive  and  fig  are  too  delicate  for  the  climate. 

760.  .BM  xA^/«jfMrv^cmd!f  are  the  most  valuable  parts  of  these  provinces.  The  oxen  are 
large  and  fleshy,  and  so  numerous  that  they  form  a  principal  article  of  export  to  Russia, 
Poland,  and  Germany.  The  buffido  thrives  better  here  than  in  most  parts  of  Europe ; 
and  is  valued  for  its  strength  and  milk.  The  sheep  winter  on  the  Danube,  and  pass  the 
summer  on  die  Carpathian  mountains;  their  mutton  is  excellent,  and  the  annual  export- 
ation of  the  wool  into  Germany  is  very  considerable.  There  are  various  breeds  of 
hones ;  they  ore  brought  up  in  great  numbers,  for  the  Austrian  and  Prussian  cavalry. 
They  are  well  formed,  spirited,  docile,  and  remarkable  for  the  soundness  of  their  hoofs. 
The  carriage  and  draught  horses  are  small  but  active,  and  capable  of  resisting  fatigue. 
They  live  in  the  open  air  in  all  seasons,  though  in  winter  they  are  often  attacked  by  wolves. 
Domestic  fowls  and  game  abound,  especially  hares.  The  honey  and  wine  are  of  the  finest 
quality.  One  author  (Cam)  mentions  a  kind  of  green  wax,  which,  being  made  into 
tapers,  diffuses  an  excellent  perfume  when  lighted.  Many  of  the  cottages  partake  of  the 
Swiss  character,   and  are  more 


pictoresque  than  those  of  Hun- 
gary or  Russia.  (Jig.  104.) 

761.  T%e  poorest  agriculture 
in  European  Turkey  is  that  of 
Romelia,  including  the  coun- 
try nwnd  Constantinople.  The 
soxfoce  is  hilly,  and  tbe  soil  dry 
and  stony,  chiefly  in  pasture  or 
waste.  *<  Tlie  capital  of  the 
enptre,**  Thonitoo  observes, 
**  as  die  soQ  in  its  immediate 
vidnity  is  barren  and  ungrateful, 
receives  fitan  the  neighbouring 

villages,    and     from    the    sur-  

rounding  coasts  of  both  the  seas  which  it  commands,  all  Oie  culinary  herbs  and  fhiita  of 
excellent  flavour,  which  the  most  fastidious  appetites  can  require ;  uid  from  the  Asiatic 
coasts  of  the  Black  Sea,  all  yti^<>ri^U  necessary  for  fuel,  or  for  the  construction  of  ships 
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76S.  Having,  in  the  preceding  chapter,  brought  down  the  history  of  British 
sgricnltnre  to  the  revolution,  we  shall  resume  it  at  that  period,  and  continue  our  view  to 
the  present  time.  As  this  period  may  be  considered  the  most  interesting  of  the  whole 
series,  we  shaU,  for  die  sake  of  distinctness,  arrange  the  matter  under  the  separate  sec- 
tions of  the  political,  professional,  and  literary  history  of  agriculture  in  Britain,  and  sub- 
mit a  separate  view  of  the  progreaa  and  present  state  of  agriculture  in  Ireland. 


SscT.  I.     PkfUtieol  History  of  Agriculture  m  Britam,  from  the  Revolution  in  1668  to 

the  present  Time, 

763.  That  the  agriculture  and  general  prosperity  of  this  country  were  greatly  beneJUed  by 
the  revolution  is  an  undisputed  point.  That  prosperity,  as  far  as  respects  agriculture,  baa 
been  ascribed  to  die  com«laws  then  promulgated.  **  In  1670,**  a  masterly  vmter  on  the 
uA^bd  remarks,  ^  exportation  was  permitted,  whatever  the  price  might  be ;  and  im- 
portation was  virtually  prohibited,  by  a  duty  of  16«.  per  quarter,  when  wheat  did  not 
exceed  53s.  Ad,  ;  of  8s.  when  above  that,  and  not  exceeding  8O5. ;  and  when  above  8O5. 
the  duty  of  5s.  4d.,  imposed  by  the  act  of  1663,  continued  to  be  payable.  Still,  how- 
ever, as  dieie  was  a  duty  payable  on  exportation ;  and  as  importation,  from  some  defect 
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in  the  law  respecting  the  mode  of  ascertaining  the  prices  at  which  the  different  duties 
were  exigible,  still  continued  at  the  low  duty,  the  system  by  which  exportation  was 
encouraged,  and  importation  in  ordinary  cases  prohibited,  was  not  completely  established 
till  1688  and  1700.  In  the  former  of  these  years,  a  bounty  of  5s,  a  quarter  was  given  on 
exportation,  when  the  price  of  wheat  did  not  exceed  48s, ,  and  in  tiie  latter  the  duties 
on  exportation  were  wholly  repealed.  Under  these  laws,  not  only  was  the  excess  of 
exports  very  considerable,  but  the  prices  of  grain,  down  to  1765,  were  much  lower 
than  during  an  equal  nund>er  of  years  preceding  1688.  lliis  is  not  the  place  to  enquire 
how  far  these  laws  had  an  influence  in  producing  this  phenomenon ;  but  the  tacts 
themselves  are  indisputable.  Yet  the  mere  circumstance  of  large  exportations  of  grain 
does  by  no  means  prove  the  prosperity  of  agriculture  ;  fiu*  less  is  its  cheapness  in  the 
home  maricets  any  evidence  of  the  comfortable  subsistence  of  the  lower  orders.  Com 
seems  to  have  been  raised  in  such  abundance,  not  merely  because  the  market  was  ex- 
tended by  means  of  the  bounty,  but  because  there  was  littie  demand  for  other  products 
of  the  soil,  which  have,  since  that  time,  withdrawn  a  large  portion  of  the  best  arable 
land  from  the  growth  of  com.  And  the  price  was  low,  because  neither  the  number  nor 
wealth  of  the  consumers  had  increased  in  a  proportion  corresponding  to  the  supply. 
^  Before  the  accession  of  his  present  majesty,  the  number  of  acts  for  enclosure  was  only 
'  two  himdred  and  forty-four ;  a  clear  proof  that  agricultural  improvements  proceeded 
much  more  slowly  than  they  have  done  since.  And  it  cannot  be  disputed,  tluit,  owing 
to  the  imperfect  culture  of  that  period,  when  ameliorating  crops  did  not  enter  largely 
into  the  courses  of  management,  any  given  extent  of  land  did  not  produce  so  much  com 
as  under  the  improved  rotations  of  modem  husbandry." 

764.  The  exportation  of  wool  was  prohibited  in  1647,  in  1660,  and  in  1668  ;  and  tiie 
prohibition  strictiy  enforced  by  sul^^uent  statutes.  The  effect  of  this  on  its  price, 
and  the  state  of  the  wool  trade,  from  the  earliest  period  to, the  middle  of  last  century, 
are  distincdy  exhibited  by  the  learned  and  laborious  author  of  Memoirs  oti  ITooit 
printed  in  1747. 

765.  In  1765  the  eomJaws  established  in  theendqf^ke  seventeenth  eenhny  b^an  to  be  repealed,  and  ex. 
portation  was  prohibited,  and  importation  permitted  without  payment  of  duUes,  hj  annual  acta,  during 
the  seven  subiequent  years.  **  A  new  system  was  established  in  1773.  allowing  importation  when  tlie  price 
of  wheat  was  at  or  above  48s.  per  quarter,  at  the  low  duty  of  6d.  Exportation  was  prohibited  when  the 
price  was  44c ;  and  bdow  that  the  former  bounty  of  5s.  per  quarter  continued  to  be  payable.*' 

766.  £^  an  met  passed  in  1791,  the  bounty  on  exportation,  when  the  price  was  under  44«.  per  quarter, 
remained  unaltered :  but  *'  exportation  was  permitted  till  the  i»-ice  was  46a  Importation  was  virtually 
prohibited  by  high  duties  when  the  price  was  below  50s. ;  and  permitted,  on  payment  of  a  duty  of  6d!., 
when  at  or  above  54f.'* 

767.  In  1804,  **  the  oam-laws  were  altered  for  the  third  time,  and  the  bounty  on  exportation  was  paid 
tin  the  price  of  wheat  was  48s.  per  quarter ;  and  at  54«.  exportation  was  prohibited.  The  high  duty  of 
94s.  3d.  was  payable  on  importation  tUl  the  price  was  63s. ;  above  63s.  and  under  66t.  a  duty  of  Ss.  G&  ; 
and  above  fiSs.  the  low  duty  of  6dl  By  an  act  in  1805,  importation  into  any  part  of  Britain  is  to  be  regu. 
lated  by  the  aggregate  average  price  of  the  twelve  maritime  districts  of  England.  Importation  waa 
never  stopped  under  the  law  dr  1804,  till  Februarv  1815. 

768.  During  the  twentvMoo  years  preceding  18S1,  about  sixty  millions  of  pounds  sterling  have  been 
paid  for  forei^  grain.  ^  In  bad  seasons  the  prices  nave  been  enhanced  to  a  most  alarming  degree,  not. 
withstanding  large  bounties  have  been  paid  on  importation.  The  average  price  of  every  successive  period 
often  years,  ftom  1765  to  1814,  has  risen  considerably ;  and  since  179^  the  prioe  has  been  addamleaa 
than  double  the  avenge  of  the  first  sixty  years  of  the  last  century.** 

769.  The  corri'laws  since  1814  have  undergone  a  change  in  almost  every  session  of 
parliament  According  to  the  com  act  of  1828,  foreign  com  is  admitted  at  52a.  per 
imperial  quarter  for  a  duty  of  S4s.  Sd.  per  quarter,  and  from  52s,  to  7Ss.  at  a  graduated 
scale  of  duties,  being  admitted  at  the  latter  price  at  U.  per  quarter.  Barley  at  24f.  is 
admitted  on  adutyof  25«.  lOd.  per  quarter,  and  from-245.  to  4U.  on  a  graduated  scale  of 
duties ;  so  that  at  the  latter  price  it  is  admitted  at  Is.  per  quarter.  Oats  are  admitted  at 
185.  per  quarter,  at  a  duty  of  I9s.  9d.  per  quarter,  and  froon  IBs,  to  S!«.  on  a  graduated 
scale  of  duties ;  so  that  at  the  latter  prioe  the  duty  is  Is.  per  quarter.  In  like  manner 
rye,  peas,  and  beans,  when  at  29».  are  admitted  at  25«.  9d.  per  quarter,  and  when  at 
46s.  at  Is.     {Quar.  Jour,  of  Agriculture,  vol.  i.  p.  228.) 

770.  Agriculture  m  SeoUand  was  at  low  ebb  at  the  period  of  the  revolution.  **  The 
calamity  of  that  evil  had  so  oppressed  the  tenantry  of  Scotland,  that  many  fiffms  re- 
mained unoccupied.  Proprietors  were  then  as  eager  in  searching  after  tenants  who  were 
able  to  st^k  and  cultivate  the  ground,  as  fiirmers  were  assiduous  in  seeking  after  fiurms 
previously  to  the  late  general  peace.  Improvements  began  to  be  made  soon  after  the  union, 
especially  by  some  gentiemen  of  East  Lothian,  and  by  the  efforts  of  the  Agricultural 
Society  of  Scotiand,  established  in  1723.  It  was  now  found  beneficial  to  grant  long 
leases,  which  were  found  greatly  to  increase  the  skill  and  industry  of  the  tenants,  by 
rendering  them  secure  of  enjoying  the  benefit  of  their  improvements.  A  great  stimulus 
was  also  given  to  farmers  by  the  money  circulated  during  the  rebellion  of  1745,  which 
raised  prices,  and  increased  the  tenants*  capital  stock." 

771.  A  desire  to  improve  the  roads  of  Scotland  now  began  to  manifest  itself  among  the 
proprietors.  Hie  first  act  of  parliament  for  collecting  tolls  on  the  highways  in  Scotland, 
was  passed  in  17 SO,  tor  repairing  the  road  from  Dunglass  bridge  to  Haddington.     In 
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tenjeon  after,  aerenl  acts  followed  for  the  ocnmtiei  of  Edinbura^  and  Lanaik,  and  far 
nuUng  Um  roads  between  £dinbujqgh  and  Glasgow.  The  benefit  wbidi  agriculture  has 
deriTed  firom  good  roads  it  would  not  be  easy  to  estimate.  The  want  of  them  was  one 
great  cause  of  the  slow  progress  of  the  art  in  former  times.  At  present,  all  the  improre- 
meots  introdoced  by  M'Adaxn  in  the  constnictioo  and  preservation  of  the  roads  of 
Eng^iid,  are  spreading  with  equal  rapidity  and  good  effect  in  ScotbuML 

772.  IV  rekudng  of  tht  rigtrur  qfentmls,  and  abrogating  thefiudci  9y$Umt  greatly  bene- 
fited the  agricnkore  of  Scotland.  The  first  was  effected  by  an  act  in  1770,  which  re- 
laxed ^  rigour  of  strict  entails^  aoid  extended  the  powers  of  proprietors,  in  so  £u:  as 
regards  the  improvement  of  their  estates,  and  the  gnmtuig  of  leases. 

773.  BiU  ikt  gitnertU  progress  of  agrictdturt  m  Britaint  from  the  revolution  to  the 

middle  of  tbe  ei^teenth  century,   was  by  no  means  so  considerable  as  from  the  great 

apcstatioa  of  oom  we  should  be  led  to  imagine.    **  The  gradual  advance  in  tbe  price  of 

land  produce,  soon  alter  the  ye»r  1760,  occasioned  by  tbe  increase  of  population,  and 

of  irealth  derived  from  manufiKrtures  and  ccHmneroe,  has  given  a  more  powi^ul  stimulus 

to  rural  industry,  augmented  agricultural  capital  in  a  greater  degree,  and  called  forth 

aimre  skilful  and  enterprising  nux  of  cultivators,  than  all  the  laws  for  regulating  the 

coca  trade  could  ever  have  effected.      Most  of  the  inventions  for  increasing  produce  and 

ccQfDomising  labour  have  either  been  introduced,  or  improved  and  greatly  extended,  since 

ihal  time ;  and  by  means  of  both,  the  free  surplus  has  been  vastly  increased  for  tbe  supply 

of  te  general  consumption.     The  passing  of  more  than  three  thousand  bills  of  enclosure,  ^ 

in  the  late  reign,  is  a  proof  how  much  more  rapidly  the  cultivation  of  new  land  has 

]«oceeded  than  in  the  fomier  period  :  and  the  garden-like  appeanmce  of  the  country,  as 

well  as  the  striking  improvement  in  the  condition  of  all  classes  of  the  rural  population, 

display,  in  the  most  decided  manner,  the  skill  and  the  success  with  which  this  great 

fanmcfa  of  national  industry  is  now  followed  throu^iout  the  greater  part  of  Britain.** 

774.  Since  the  condusUm  of  the  American  war  in  1782,  ^  improvement  has  pro- 
ceeded  with  angular  rapidity  m  every  district ;  and  while  the  rental  rolls  of  proprietors 
faste  been  donbled,  tripled,  and  quadrupled,  the  condition  of  the  tenantry,  and  of  the 
lower  nmks,  has  been  amelioirated  almost  in  a  proportional  degree. **     (Ed.  Ency,  art. 

775.  Snoe  the  period  0/1815,  a^cuUure  hat  tuttained  a  severe  $hoch  from  tbe  fall  of 
prices,  occasaooedby  the  lessened  cuvulation  of  currency,  the  necessary  preliminary  to  a 
return  to  a  currency  of  the  precious  metals.    In  this  shock  many  hundreds  of  &rmers  lost 
all  their  capital,  and  vrere  obliged  to  become  operatives  to  others ;  while  some,  more  for- 
tunate, contrived  to  retain  as  mudi  of  the  wreck  of  their  property  as  enabled  them  to 
emigrate  to  other  countries.      Cleghom,  whose  pamphlet  on  the  depressed  state  of  agri- 
enltuie  was  honoured  with  tbe  prize  of  the  Highland  Society  of  Scotland,  thinks  this  loss 
cannot  have  been  less  than  one  year's  rental  of  the  whole  island.      "  Tbe  replies  sent  to 
tl»  dmilar  letter  of  the  Board  of  Agriculture,  regarding  the  agricultural  sUte  of  the 
kingdom,  in  February,  March,  and  April,  1816,  furnish  a  body  of  evidence  which  cannot 
be  controverted,  and  exhibit  a  picture  of  widely  spread  ruin  among  the  agricultural 
daases,  and  oi  distress  among  all  that  immediately  depend  upon  them,  to  which  there  is 
probably  no  parsUel.**     (See  Cleghom  on  the  Dqrressed  State  of  Agriculture,  1 822. )  After 
upwards  of  fimrteen  years'  severe  suffering,  both  by  landlords  and  tenants,  things  have  now 
aasmied  a  more  stationary  condition.     Kents  have  been  greatly  lowered  every  where  in 

^  proportioo  to  the  fall  of  prices  and  the  rise  of  parochial  burdens,  and  both  farmers  and 
bndkvdsare  beginning  gradually  to  recover  themselves. 

SiCT.  IL    Professional  History  of  Agricidture,  from  the  Revolulion  to  the 
yrcsent   Time. 

776.  In  England,  frwn  the  restoration  to  the  middle  of  the  eighteenth  century^  very  little 
Doprovement  took  place,  either  in  the  cultivation  of  the  soil,  or  in  the  management  of 
five  stock.  Even  clover  and  turnips  ^the  great  support  of  the  present  improved  system 
of  agriculture)  were  confined  to  a  few  districts,  and  at  the  close  tk  this  period  were  scarcely 
cnhivated  at  all  by  common  fiurmers  in  the  northern  parts  of  the  island.  From  the  Whole 
Art  efBufhandry,  published  by  Mortimer  in  1706,  a  work  of  considerable  merit,  it  docs 
aot  ^pear  that  any  improvement  was  made  on  his  practices  till  near  the  end  of  last  cen- 
tory.  lo  those  dittricts  vrliere  doTer  and  rye-grass  were  cultivated,  they  were  cut  green, 
nd  osed  for  soilingas  at  present.  Turnips  were  sown  broadcast,  hand-hoed,  and  used  for 
^fSag  sheep  and  catde,  as  they  were  used  in  Houghton's  time,  and  are  stiU  in  roost 
^Blrictaof  Rngl^^, 

777.  In  the  b^^mdng  of  the  eiMeenth  century,  a  considerable  unprovement  in  the  process 
of  culture  was  introduced  by  Jethro  TuU,  a  cultivator  of  Berkshire,  who  began  to  drill 
vlieat  and  other  cropa  about  the  year  1701,  and  whose  Horse-hoeing  Husbandry  was  pub- 
fi^Mdin  1781.    "  In  ghnng  a  abcvt  account  of  the  innovations  of  this  eccentric  vmter,  it  is 


126  HISTORY  OF  AGRICULTURE.  Part  I. 

not  meant  to  enter  into  any  discusdon  of  their  merits.  It  will  not  detract  much  from  his 
reputation  to  admit,  that,  lilce  most  other  men  who  leave  the  beaten  path,  he  was  some- 
times misled  by  inexperience,  and  sometimes  deceived  by  a  too  sanguine  imagination. 
Had  Tull  confined  his  recommendation  of  drill  husbandry  to  leguminous  and  bulbous- 
rooted  plants  generally,  and  to  the  cereal  gramina  only  in  particular  circumstances ;  and 
had  he,  without  puzzling  himself  about  the  food  of  plants,  been  contented  with  pointing 
out  the  great  advantage  of  pulverising  the  soil  in  most  cases,  and  extirpating  weeds  in  every 
case,  he  would  certainly  have  deserved  a  high  rank  among  the  bene&ctors  of  his  country. 
A  knowledge  of  his  doctrines  and  practice,  however,  will  serve  as  a  necessary  introductioQ 
to  the  present  approved  modes  of  culture.** 

778.  TulTs  theory  Is  promulgated  with  great  confidence ;  and  in  the  controveny  which  he  thought 
mjper  to  maintain  in  support  of  it,  he  scrupled  not  to  enmloy  ridicule  as  well  as  reasoning.  Besides  the 
Ronan  writers  de  Be  Ruttiea,  Virgil  in  particular,  whom  he  treats  with  high  disdain  j  he  is  almost  equally 
severe  on  Dr.  Woodwud,  Bradley,  and  other  writers  of  his  own  tima 

779.  TuU  beghu  by  showing  thai  the  root*  qf  plants  extended  much  ikrther  than  is  commonly  believed  ; 


and  this  can  be  done  more  completely  by  tillage.  It  is  tlierefore  necessary,  not  only  to  ptUverise  the  soQ 
by  repeated  plooghings  before  it  be  seeded ;  but,  as  it  becomes  gradually  more  and  mace  oompressed  after, 
wards,  recourse  must  be  had  to  tillage  or  horse-hoeing,  while  the  plants  are  growing  -,  which  alsodestroys 
the  weeds  that  would  deprive  the  plants  of  their  nourishment 

78a  The  leading  feaimre  qf  TuU*s  husbandry^  is  his  practice  of  laying  the  land  into  narrow  ridges  of 
live  or  six  feet,  and  upon  the  middle  of  these  drilling  one,  two,  or  three  rows ;  distant  firom  one  anottier 
about  seven  inches,  when  there  were  three ;  and  ten  inches,  when  only  twa  The  distance  of  the  plants 
on  one  ridge  fkxmi  those  on  the  contlgaous  one,  he  called  an  internals  the  dittanoe  between  the  rows  on 
the  same  nidge  a  jpff<»^cepartitlimi  the  former  was  stirred  repeatedly  by  the  hcne-hoe^  and  the  ktterbjr 
the  haodxhoe. 

78L  The  extraordinary  attention  TnUgave  to  Ms  mode  qf  culture  ^,  perhaps,  without  aparaOeL  **  I 
formerly  was  at  much  puns,*'  he  says,  "  and  at  some  charge,  in  improving  my  drills,  for  planting  the  rows 
at  very  near  distances ;  and  had  brought  them  to  such  perfection,  that  one  horse  would  draw  a  drill  with 
eleven  shares,  making  the  rows  at  three  inches  and  a  half  distant  from  one  another  ;  and,  It  the  same 
time,  sow  in  them  three  very  dlfl^rent  sorts  of  seeds,  which  did  not  mix  j  and  these  too  at  dUfkent  depths. 
As  the  barley  rows  were  seven  inches  asunder,  the  barley  lay  four  inches  deep.  A  little  more  than  three 
inches  above  that,  in  the  same  channels,  was  clover ;  betwixt  every  two  of  these  rows,  was  a  row  of  saint- 
foin,  covered  hau  an  inch  deep.  I  had  a  good  crop  of  barley  the  first  year;  the  next  year  two  craps  of 
broad  clover,  where  that  was  sown ;  and  whera  hop  clover  was  sown,  a  mixed  crop  of  that  and  saintfoin  ; 
but  I  am  since,  by  experience^  so  Ailly  convinced  of  the  folly  of  these,  or  any  other  mixed  craps,  and  more 
espedally  of  narrow  spaces,  that  I  have  demolished  these  mstruments  (in  their  foil  perfoctlon)  as  a  vain 
curiosity,  the  drift  and  use  of  them  being  contrary  to  the  true  princiides  and  practice  of  horseshoeing.** 
{HorseJtoeing  Husbandry,  y.  G8L  London,  1762.) 

78SL  i^  the  culture  <f  wheat  he  began  with  ridges  six  feet  broad,  or  eleven  on  a  breadth  of  slxtv..aixfoet  £ 
but  on  this  be  afterwards  had  fburteen  ridges.  After  trying  diflkent  numbers  of  rows  on  a  ridge,  be  at 
last  preferred  two,  with  an  intervening  space  of  about  ten  inches.  He  allowed  only  three  pecks  of  seed  for 
anacra  The  first  hoeing  was  performed  by  turning  a  flurow  from  the  row,  as  soon  as  toe  plant  had  put 
forth  four  or  five  leaves ;  so  thM  it  was  done  before,  or  at  the  beginning  o^  winter.  Hie  next  hoeing  was 
in  spring,  by  which  the  earth  was  returned  to  the  plants.  The  subsequent  operations  depended  upon  the 
drcumstances  and  condition  of  the  land,  and  the  state  of  the  weathor.  The  next  year's  crop  or  wheat 
was  sown  upon  the  intervals  which  had  been  unoccupied  the  former  year  j  but  this  he  does  not  seem  to 
think  was  a  matter  of  much  consequence.  **  My  field,^  he  observes,  **  whereon  is  now  the  thirteenth  crop 
of  wheat,  has  shown  that  the  rows  may  suocessAilly  stand  upon  any  part  of  the  ground.  Hie  ridges 
of  this  flod  were,  for  the  twelfth  crop,  changed  from  six  feet  to  four  feet  six  inches.  In  order  for  this  al. 
teration,  the  rid^  were  ploughed  down,  and  then  the  next  ridges  were  laid  out  the  same  way  as  the 

former,  but  one  foot  six  inches  narrower,  and  the  double  rows  drilled  on  their  tops :  whereby,  of  < 

qoenoe,  there  must  be  some  rows  standing  on  every  part  of  the  ground,  both  on  the  former  paititi^ 

on  every  part  of  the  intervals.    Notwithstanding  this,  there  was  no  manner  of  difibrence  in  the  £ 

of  the  rows ;  and  the  whole  field  was  in  every  part  of  it  equal,  and  the  best,  I  beUeve,  that  ever  grew 

OD  it    It  is  now  the  thirteenth  crop,  likely  to  be  good,  though  the  land  was  not  ploughed  cross  ways.** 

(iWa:,p.4fl4.) 

78S.  According  to  TuUt  a  rotation  qf  ctmm  ofdiferent  tpecia  W€U  altogether  unnecessary  g 
an4  he  ladbours  hard  to  prove,  against  Dr.  Woodward,  that  the  advantages  of  such  a  change, 
under  his  plan  of  tillage,  were  quite  chimerical ;  though  he  seems  to  admit  the  benefit  of 
a  change  of  the  seed  itself.  But  the  best  method  of  determining  the  question  would  have 
been,  to  have  stated  the  amount  of  his  crops  per  acre,  and  the  quality  of  the  grain,  instead 
of  resting  the  superiority  of  his  management  on  the  alleged  saving  of  expense,  when  com- 
pared with  the  common  broadcast  husbandry. 

781  0»<Affe«ltarvq^tt«tenM^,  both  his  principles  and  his  practice  are  much  more  correct  Theridges 
were  of  the  same  breadth  as  tot  wheat ;  but  only  one  row  was  driUed  on  each.  His  management,  while 
the  crop  was  growing^  diflbrs  very  little  from  the  present  practice  When  driUed  on  the  leveL  it  is  fanpos. 
slUe^  he  observes,  to  hoe.plougfa  them  so  weU  as  when  they  are  planted  upon  ridges.  But  the  seed  waa 
deposited  at  diflbrent  dmths,  the  half  about  four  inches  deep,  and  the  other  half  exactly  over  that,  at  the 
depth  of  half  an  Inch.  "  Thus  planted,  let  the  weather  be  never  so  dry,  the  deepest  seed  win  oome  up  : 
but  if  it  zaineth  immediately  after  plaoting,  the  shallow  will  come  up  first  We  also  nuke  it  oome  up  at 
four  times,  by  mixing  our  seed,  half  new  and  half  old,  the  new  oooung  up  a  day  quicker  than  the  old. 
These  four  oonangs  up  give  it  so  many  chances  for  escq>ing  the  fiy ;  it  behig  often  seen  that  the  aeed 
sown  over  night  viU  be  destroyed  by  the  fiy,  when  that  sown  the  next  morning  will  escape, and  atceaersd: 
or  you  may  boe.ploogh  them  when  the  flyis  like  to  devour  them;  this  will  bury  the  greatest  part  of  ttioae 
enemies  j  or  else  you  may  drill  in  another  row  ^tfaout  new  ploughing  the  land." 

785«  IhiUmg,  and  horse  and  htmd  hoeing,  seem  to  have  been  in  use  before  Ae  publi- 
cation of  Tuirs  book.  <<  Hoeing,*'  he  says,  *'  nuiy  be  divided  into  deep,  which  is  our 
bone-hodng;  and  shallow,  which  is  the  English  hand-hoeing;  and  also  the  shallow 
hone-hoeing  used  in  some  places  betwixt  rows,  where  the  intmals  are  very  narrow,  aa 
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uiteea  or  ffigfrtepn  indies.  Hiis  is  but  an  imitation  of  the  hand-boe,  or  a  Buccedaneum 
to  it,  and  can  neither  supply  the  use  of  dung,  nor  of  fallow,  and  may  be  properly  called 
scntcb4ioeing."  But  in  his  mode  of  forming  ridges,  his  practice  seems  to  have  bocn 
ordinal ;  his  implements  display  much  ingenuity  ;  and  his  claim  to  the  title  of  father  of 
the  present  borse-hoetng  hudnndry  of  Great  Britain  seems  indisputable.  A  translation  of 
TaU's  book  was  undertaken  at  one  and  the  same  time  in  France,  by  tliree  different  per- 
sons of  consideration,  without  the  privity  of  each  other.  Two  of  them  afterwards  put 
their  papers  into  the  hands  of  the  third,  M.  Du  Hameldn  Monccau,  of  the  Royal  Academy 
of  Sciences,  at  Paris,  who  published  a  treatisie  on  husbandry,  on  the  principles  of  Tull, 
a  few  years  after.  But  Tull  seems  to  have  had  very  few  followers  in  England  for  more 
than  thirty  yeazs.  The  present  method  of  drilling  and  horse-hoeing  turnips  was  not 
introduced  into  Northumberland  till  about  the  year  1780  {Xorthum.  Survey,  p.  100.); 
and  it  was  then  borrowed  from  Scotland,  the  farmers  of  which  had  tlie  merit  of  first 
adopting  Tull's  management  in  the  culture  of  this  root,  and  improving  on  it,  about 
1760,  and  from  them  it  has  since  made  its  way,  but  slowly,  in  the  southern  part  of  the 
island.  Tull  was  bom  in  Oxfordshire,  was  bred  a  barrister,  and  made  the  tour  of 
Europe.  He  commenced  hb  experiments  on  his  own  estate,  but  being  unsuccessful,  was 
obGged  to  sell  it.  He  afterwards  took  a  fium  in  Berkshire,  where  he  renewed  his  oper- 
ations. He  published  his  book  in  1731,  and  died  in  1740,  leaving  a  son,  an  officer  in 
the  army,  who  ruined  him^^lf  by  projects,  and  died  in  the  Fleet  prison  in  London  in  1 764. 

786.  In  the  live  st4>ck  of  BrUiah  agriculture,  very  little  improvement  had  been  made  pre- 
riottsly  to  die  middle  of  the  eighteenth  century,  or  later.  About  this  time,  the  best  breed 
of  cattle  and  sheep  were  about  IXmcaster,  in  Yorkshire,  and  in  Leicestershire,  and  the 
first  grand  and  successful  effort  to  improve  them  was  made  by  Robert  Bakewell,  of 
Didiley,  in  the  latter  county.  Bakewell  was  bora  about  1725  or  26 ;  and  soon  after 
arriving  at  the  yean  of  maturity,  took  an  interest  in  improving  the  breed  of  sheep.  His 
fidier  was  a  &rmer,  and  died  in  1760  ;  but  the  son  had  taken  an  active  management  of 
the  &rm  for  many  yean  before  that  time,  having  began,  about  the  year  1755,  that  course 
of  ezpeiiments  wldcfa  terminated  in  the  important  improvements  for  which  his  name  is 
cdebmted.  {Huni*s  Agricultural  Memoirs,  p*  35 ;  Fleming's  Farmer's  Journal,  August, 
18S8,  p.  919.) 

787.  By  Bahewdts  sid^  selection  at  first,  and  constant  care  afterwards,  to  breed  from 
the  best  animals,  without  any  regard  to  their  consanguinity,  he  at  last  obtained  a  variety 
of  sheep,  which,  fcur  early  maturity,  and  the  property  of  returning  a  great  produce  of 
mnthm  for  the  food  they  consume,  as  well  as  for  the  small  proportion  which  the  weight 
of  the  oflal  bears  to  that  of  the  four  quarters,  are  altogether  unequalled  either  in  this  or 
any  other  country.  The  Dishley  or  New  Leicester  sheep,  and  their  crosses,  are  now 
spread  over  the  principal  corn  districts  of  Britain ;  and  from  their  quiet  domesticated 
lahits,  are  probably  stiU  the  most  profitable  of  all  the  varieties  of  sheep,  on  farms  where 
tike  rearing  and  fitffening  of  live  stock  are  combined  with  the  best  courses  of  tillage 


788.  Hke  practiee  of  Bakewell  and  his  foUovoers  furnishes  an  instance  of  the  benefits 
of  a  £visian  of  labour,  in  a  department  ok  business  where  it  was  little  to  be  expected. 
Hieir  male  stock  was  let  out  every  year  to  breeders  from  all  parts  of  England  ;  and  thus, 
byjndidoudy  crossing  the  old  races,  all  the  valuable  properties  of  the  Dishley  variety 
descended,  ^ter  three  or  four  generations,  to  their  posteri^.  By  no  other  means  could 
this  new  breed  have  spread  so  rapidly,  nor  have  been  made  to  accommodate  itself  so  easily 
to  a  change  of  climate  and  pasture.  Another  recommendation  of  this  plan  was,  that  the 
ram-hirer  had  a  dwice  among  a  number  of  males,  of  somewhat  different  properties,  and 
in  a  more  or  \es&  advanced  stage  of  improvement ;  from  which  it  was  his  business  to  select 
nch  as  suited  his  particular  object.  These  were  reared  by  experienced  men,  who  gave 
their  principal  attention  to  this  branch  alone;  and  having  the  best  females  as  well  as  malesp 
they  were  able  to  furnish  the  necessary  supply  of  young  males  in  the  greatest  variety, 
to  duae  farmers  whose  time  was  occupied  with  other  pursuits.  The  prices  at  which 
Bakewell's  rams  were  hired  i^ipear  enormous,  ■r'  In  1789,  he  received  twelve  hundred 
gnbeas  fan  the  hire  of  three  brought  at  one  birth ;  two  thousand  for  seven ;  and,  for  his 
wiioie  letting,  ai  least  three  thousand  guineas.     {Encyc.  Brit.  art.  Agr,) 

?!B.  Mearg.  Matthew  and  George  (hdlef/  carried  the  imnrovements  of  Bakewell  into  Durham  and 
KertiniiBbcrlaiiiL  sod  popetoated  them  in  the  ncMth  of  England  and  south  of  Scotland.  Menri.  CuUey 
««R  poiiili  of  Mr.  BakeweD  in  1762  and  1763.  and  Mr.  George  Culley  loon  became  Mr.  BakeweU^s 
omnttai  tkieiid,  and  was  always  considered  his  ftrourite  disciple.  After  practising  their  improveb 
^^1  itar  a  mmber  of  jeaa  in  the  county  of  Durham,  they  removed,  in  1767,  to  Fenton  farm,  near 
WoQiv,  in  Narthnnaberiand,  containing  upwaids  of  1100  acres.  At  this  time,  the  sheep  flocks  that 
WBcksiit  <m  the  arsMe  and  gissing  districts  of  Northumberland  were  a  large,  slow.feeding,  long-woolled 
kBdjaad  a  mixed  breed,  between  thoae  long-woolled  sheep  and  the  Cheviot.  These  breeds  were  rarely 
fat  fioeoed  before  three  years  old ;  but  the  imivoved  Leicesters  (which  were  introduced  by  Messrs. 
9»flgy)  were  sold  fiit  at  little  more  than  a  year  old ;  and  though  they  met  with  much  opposition  at  their 
n'mtmdateaau,  tbae  is  now  ueaxoAj  a  flock  to  be  found  that  has  not  been  improved  by  them.  Their 
"*>'  of  dkflrt.honieiL  or  Teeswater,  csttie,  was  alio  a  great  acquisition  to  the  district ;  and  the  breed  of 
^nmbt  bonMs  was  coosidefahty  fanpcoved  bj  their  introducing  a  sUllion  of  Mr.  BakeweU's.    They  were 
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always  lUDongtt  the  fint  to  adopt  and  make  experiments  of  any  new  mode  of  culture,  new  Implement*  of 
hiubandry,  or  new  TarleUes  of  grain ;  and  they  practised  draining,  irrigation,  fencing,  and  other  improre- 
ments,  on  the  most  correct  principles.  Their  great  attention  to  minutic,  unremitting  industry,  and  supe- 
rior cultivation,  not  onlY  raised  a  spirit  of  exertion  and  emulation  in  the  suirounding  ndmhourhood, 
but  ffsined  them  such  celebrity  as  flrst-jate  breeders  and  agriculturists,  that  they  had  pupils  from  various 
parts  of  the  Island,  with  whom  they  received  considerable  premiums,  besides  being  amply  paid  for  their 
ooard  and  instruction.  To  aU  those  aoauirements,  they  added  strict  economv ;  the  oonsequenoe  of  whi<A 
was  a  great  accumulaU(m  of  wealth,  which  they  i^iplied  (as  occasions  offtreo)  to  increasing  their  fluming 
oonoems ;  and  this  to  such  an  extent,  that  for  several  yean  they  occupied  fiurms  to  the  amount  of  about 
800(V.  a  year.  The  large  capital  which  such  extensive  concerns  required,  applied  with  so  much  attention 
and  Judgment,  could  not  fiui  of  producing  the  most  lucrative  eflbcts.  The  result  is,  that;  flrom  a  small  original 
capital,  their  respective  fiunilies  are  now  enjoying  landed  piuuerty  to  the  amount  of  nearly  4000C  a  year 
each  ^besides  a  very  large  sum  invested  in  ftrming),  the  well  merited  reward  of  unremitting  Industrjr 
and  extensive  agricultural  knowledge.  In  1786,  Mr.  George  CuUey  published  his  {Uaervatiom  oa  Lipe 
Stock,  which  was  the  first  treatise  on  the  subject  that  attenqited  to  describe  the  domesticated  animals  of 
Britain,  and  the  principles  by  which  they  mav  be  improved.  Thegreat  merits  of  this  work  are  evinced 
by  the  number  of  editions  it  has  gone  through.  In  1793,  Mr.  O.  Culley,  in  con}unction  vrith  BCr.  Bailey 
of  Chillingham,  drew  up  the  AericuUural  Report*  for  Durham  amd  NortkitmderiaMdf  and  in  1815  he 
died  at  Fowberry  Tower,  the  seat  of  his  son,  in  the  79th  year  of  his  age.  (Hartiter's  Mag.  vol  xiv.  p.  974.) 

790.  Merino  theep  were  first  brought  into  England  in  1788,  idien  His  Majesty  procured 
a  snudl  flock  by  way  of  Portugal.  In  1791,  another  flock  wes  imported  from  Spain.  In 
1 804,  when  His  Majesty's  annual  sales  commenced,  this  nee  began  to  attract  mudi  notice. 
Dr.  Pftiry,  of  Bath,  has  crossed  the  Ryeland,  or  Herefordshire  sheep,  with  the  merinos, 
and  brought  the  wool  of  the  fourth  genecatioA  to  a  degree  of  fineness  not  excelled  by  diat 
of  the  pure  merino  itself;  while  the  carcass,  in  which  is  the  great  defect  of  the  merinos^ 
has  been  much  improved.  Lord  Somerville,  and  many  other  gentlemen,  have  done  them- 
■elves  much  honour  by  their  attention  to  this  race ;  but  it  does  not  appear  that  die 
climate  of  Britain,  the  rent  of  land,  and  the  love  of  good  mutton,  admit  of  substituting 
it  for  others  of  native  origin.     (^Encyc.  Brit.  art.  Agr.) 

791.  The  agricuUvre  o^  Scotland,  as  we  have  seen,  was  in  a  very  depressed  state  at 
die  revolution,  from  political  circumstances.  It  was  not  less  so  in  point  of  professional 
knowledge.  Lord  ILumes,  that  excellent  judge  of  mankind  and  sound  agriculturist, 
declares,  in  strong  terms,  that  the  tenantry  of  Scotland,  at  the  end  of  the  seventeenth  and 
beginning  of  the  eighteenth  century,  were  so  benumbed  with  oppression  or  poverty,  that 
the  most  able  instructor  in  husbandry  would  have  made  nothing  of  them.  Fletcher  of 
Saltoun,  who  lived  in  the  best  part  of  Scotland,  and  in  the  end  of  the  seventeenth  centuiy, 
describes  their  situation  as  truly  deplorable. 

792.  John  CodAum,  cf  Ormuton,  East  Lothian,  a  spirited  indwidual,  who  rose  at  this 
time,  and  to  whom  the  agriculture  of  Scotland  is  much  indebted,  deserves  to  be  men- 
tioned. He  was  bom  in  1685,  and  succeeded  to  the  family  estate  of  Ormiston  in  1714. 
He  saw  that  internal  improvement  could  only  be  effected  by  forming  and  extending  a 
middle  rank  of  society,  and  increasing  their  prosperity.  In  fiict,  as  an  able  writer,  Brown, 
the  founder  of  the  Farmer^s  Magasune,  has  remarked,  *<  the  middling  ranks  are  the 
strength  and  support  of  every  nadon."  In  former  times,  what  we  now  call  middling 
classes  were  not  known,  or  at  least  litde  known  in  Scotland,  where  the  feudal  system 
reigned  longer  than  in  Englsnd.  Afier  trade  was  introduced,  and  agriculture  improved, 
the  feudal  system  was  nccessttrily  overturned ;  and  proprietors,  like  other  men,  began  to 
be  estimated  according  to  their  respective  merits,  without  receiving  support  from  the  ad- 
ventitious circumstances  under  which  they  were  placed. 

793.  In  1723,  a  number  of  Umdholders,  at  the  instigation  of  Mr.  Cockbum,  formed 
themselves  into  a  Society  of  Improvers  in  the  KnowUdgR  of  Agriculture  in  Scotland.  The 
Earl  of  Stair,  one  of  their  most  active  members,  is  said  to  have  been  the  first  who  culti- 
vated turnips  in  that  country.  This  society  exerted  itself  in  a  very  laudable  nuumer, 
and  apparendy  willi  considerable  success,  in  introducing  cultivated  herbage  and  turnips, 
as  well  as  in  improring  on  die  former  methods  of  culture :  but  there  is  reason  to 
believe,  that  the  influence  of  the  example  of  its  members  did  not  extend  to  the  common 
tenantry,  who  are  always  unwilling  to  adopt  the  practices  of  those  who  are  placed  in  a 
hi^er  rank,  and  supposed  to  cultivate  land  for  pleasure,  rather  than  profit.  Though 
this  society,  the  earliest  in  the  united  kingdom,  soon  counted  upwards  of  three  hundred 
members,  it  existed  little  more  than  twenty  years.  Maxwell  ddivered  lectures  on  agri- 
culture for  one  or  two  sessions  at  Edinburgh,  which,  from  the  specimens  he  has  left, 
ought  to  have  been  encouraged. 

794.  Draining,  enclosing,  tummer^allowing  ;  sowing  flax,  hemp,  rape,  turnip,  and  grass 
seeds  ;  planting  cabbages  after  and  potatoes  with  the  plough,  in  fields  of  great  extent,  are 
practices  which  were  already  introduced :  and,  according  to  die  general  opinion,  more  corn 
was  now  grown  where  it  was  never  known  to  grow  before,  than,  perhaps,  a  sixth  of  all  diat 
the  kingdom  used  to  produce  at  any  former  period.  It  is  singular  that  though  the  prac- 
tice of  summer.fallowing  seems  to  have  prevailed  in  England  since  the  time  of  the 
Romans,  yet  it  was  neglected  in  Scotland  till  about  the  beginning  of  die  d^teenth 
century,  when  it  was  first  practised  by  John  Walker,  tenant  at  Beanston,  in  East  Lothian. 
Hie  bite  liord  Milton  oonsidered  dus  improvement  of  so  much  importance,  that  he  was 
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**  eager  to  prooire  tbe  erection  of  a  pillar  to  the  memory  of  Mr.  Walker."     {Farm, 
Mag.,  voL  i.  p.  164.) 

795.   TkefirU  notice  of  a  threshing  machine  is  given  by  Maxwell,  in  his  TranMtetions 

(f  the  Socaefy  rf  Tntprovers,  j;c.;  it  was  inyented  by  Michael  Menzies,  advocate,  wbo 

ditaiiied  a  potent  for  it.      Upon  a  representation  made  to  the  society,  that  it  was  to  be 

seal  at  wxvk  in  aeyeral  places,  they  appointed  two  of  their  number  to  inspect  it ;  and  in 

their  repon  tfaey  say  that  one  man  would  be  sufficient  to  manage  a  machine  which  would 

do  the  work  of  six.      One  of  the  machines  was  **  moved  by  a  great  water  wheel  and 

treddles;**    and  another,    *^  by  a  little  wheel  of  three  feet  in  diameter,  moved  by  a 

small  quantity  of  water."      This  machine  tbe  society  recommended  to  all  gentlemen  and 

iarmen.     {Encye.  BrU.  and  E(L  Encyc.  art.  Agr, ;  Brown*s  Treatue  on  Rural  Affairt, 

Iiaroduction,  4^^*) 


;,  of  Progdemjim  JUuimrglukirfy  is  a  man  to  whom  Scottish  agriculture  it  perhaps  more  in. 
<U;bC:^  than  to  any  cAher.  Findlatcr,  the  author  of  the  Smrety  qf  PeebU^tkirf^  one  of  the  Ix-st  judxt  s  termi 
him  the  "  father  of  the  improved  system  of  husbandry  in  Scotland."  Dawsou  was  born  at  llarpvrtan, 
in  Bervick^ire,  a  &nn  of  which  his  fothcr  was  tenant,  in  1734.  At  the  age  of  16  he  was  sent  to  a  fhrm 
in  the  neiKhbouriftood  of  Sheffield,  and  thence  into  Essex,  where  he  directed  his  attention  chiefly  to 
grazing.  He  afterwards  travelled  through  several  other  counties  of  England,  **  accurately  examming 
th?  l>^:^t  counes  of  hutluuMiry,  and  storins  up  for  his  own  use  whatever  seemed  likely  to  be  introdured 
with  adTantage  into  his  own  country.**  On  nis  return  to  Scotland  he  tried,  with  the  consent  of  his  father, 
tbe  cutture  of  tamipa  oa  the  fiuin  of  Haxperton,  but  he  did  not  commence  the  culture  of  this  root  upon 
a  IzTfe  icale  until  he  entered  on  the  farm  of  Frogden  on  his  own  account  in  1759.  Great  exertions  were 
required  in  enckmng,  draining,  Knung,  and  manuring  the  arable  part  of  this  fkrm ;  but  the  soil  being 
asndy,  tl»e  expense  was  ultimately  more  than  repaid.  It  was  here  that  Mr.  Dawson  perfected  the  dnlL 
t\iKjem  at  ruhivating  turnips,  bat  not  before  he  had  grown  them  for  several  years  in  the  broadcast  man. 
1^7.  Tbe  first  drills  were  dtrawn  in  the  year  1763,  and  the  extent  of  turnip  crop  was  about  lOO  acres 
annually.  In  a  few  3rears  the  success  which  attended  Mr.  Dawson's  management  enabled  him  first  to 
ra^t  two  contiguous  farms,  and  afterwards  to  purchase  and  improve,  in  Uiat  county,  the  estate  of  Graden, 
a  pnperty  of  eonsidtfrable  extent,  adjoining  Frocden.  On  tiicsc  lands  he  introduced  and  exemplified, 
for  the  fint  time  in  Scotland,  what  has  been  called  the  convertible  husbandry ;  i  e  the  growth  of  clover 
and  sown  grasses  for  three  or  more  years  in  socceanon,  alternately  with  com  crops  and  turnips. 

7?T.  ilr,  Daaescn  was  tkefirtt  to  introduce  to  Scotland  tht  practice  qf  plough  fngwit A  tiro  horses  abreast 
^rUikxt  the  aid  of  a  dr'ncr.  The  first  pk>ughman  who  effected  this  was  James  M'Dougal,  who,  after  being 
li  Tears  ovaaeer  to  Mr.  Dawson,  in  17^  took  a  farm  of  his  own  at  West  Linton,  in  Peeblesshire,  where  he 
died  ia  l^S,  ^cd  8i  years.  It  was  the  desire  of  Mr.  Dawson  that  justice  should  be  done  to  the  memory 
of  this  able  and  wtMtfay  man,  whose  example,  as  the  Rev.  Charles  Fmdlater  observes,  has  had  more 
ellert  is  £ff)iaQg  tbe  improved  system  of  nusbandry  than  all  the  premiums  ever  given  by  landlords. 
fiXvjfZas's  Smrv.  cf  iZasA.  ;  i'isrOT.  aiag.^  voL  xlii.  pi  512)  Ifr.  Dawson  spent  the  last  years  of  his  life  in 
Edlcliorgh,  where  he  (Ued  in  January,  1815,  In  his  8Ut  year,  leaving  a  numerous  family  in  prosperous 
cxreuiiutancesL 

7%  TV  rftflroctrr  qfDaufson  is  that  giren  by  his  biographer  in  the  Farmer's  Magazine^  and  may  well 
be  qurCed  here  as  a  model  (br  imitation.  **  He  was  cjcceedingly  regular  m  his  habits,  and  most  correct  and 
syrteraatKal  in  all  hia  Mricultuxal  operations,  which  were  not  only  well  conducted,  but  always  executed 
*t  the  proper  aeason.  Ha  {dans  were  tbe  result  of  an  enlightened  and  sober  calculation  ^  and  were  per- 
ugted  m,  m  mte  of  erery  dilBculty  and  discouragement,  tdl  they  were  reduced  to  practice.  Every  one 
w^  itnowa  tbe  obstacles  that  are  thrown  in  the  way  of  all  innovations  in  agriculture,  by  the  sneers  of 
prepudse  and  tbe  obstinacy  of  ignorance,  and  not  nnflrequently  by  the  evil  oflices  of  jealousy  and  male. 
vcJ»cc«  must  lie  aware,  that  none  bat  men  of  very  strong  minds,  and  of  unceasing  activity,  are  able  to 
SBTZBount  tfaem.  9acli  a  man  was  Mr.  Dawson ;  and  to  this  single  individual  may  be  justly  ascribed  the 
merit  of  producing  a  mostt  fisvourable  change  in  the  sentiments,  in  regard  to  the  trial  of  now  experiments, 
as  well  as  in  the jsactieev  of  the  Cumcrs  of  Scotland.    The  labouring  classes  were  not  less  indebted  to  this 


emir>«st  pezaon  mr  opening  up  a  source  of  employment,  which  has  given  bread  to  the  young  and  feeble  in 
almost  tbe  osily  branoies  of  labour  of  which  they  are  capable  in  merely  rural  districts.  Most  of  his  ser. 
vaj^s  ccntinoed  with  him  for  many  years }  and  such  as  nad  benefited  by  his  instructions  and  advice  were 
ci^rerty  engaged  to  introduce  their  master's  improvements  in  other  places.  This  benevolence,  which  often 
•o^ht  for  ub^rts  at  a  distance  that  were  not  personallv  known  to  him,  was  displayed,  not  only  in  pecu. 
axiTj  donatioaa,  while  the  giver  fkeauently  remained  unknown,  but  was  strikingly  evinced  in  the  attention 
which  he  psod  to  the  education  of  tne  chudren  of  his  labourers,  for  whom  he  maintained  teachers  at  his 
osra  expense:  If  finne  were  always  the  reward  of  ereat  and  useflil  talents,  there  arc  few  men  of  anv  age 
or  country  tiaat  would  live  loMer  in  the  gratefm  remembrance  of  posterity  than  the  subject  or  this 
awmnrr.*'    iTarm.  Mag^  roL  xvi.  p.  1GB.) 

799.  As  the  leading  features  of  practical  agricuUural  improvement  in  Britain  during  the 
eigkieentk  eemhayy  and  to  the  present  tune,  we  may  enumerate  the  following  : — llie  gra- 
d]»l  introdiictioo  of  a  better  system  of  rotation  since  the  publication  of  Tull's  HoraC' 
haehtg  Husbandry,  and  other  agricultural  works,  from  1700  to  1750 ;  the  improvement 
of  livestock  by  Bakewell,  about  1760;  the  raised  drill  system  of  growing  turnips,  tlie 
lae  of  lime  in  agricultore,  and  the  convertible  husbandry,  by  Pringle,  and  more  especially 
by  Dawsoo,  about  1765;  the  improved  swing  plough,  by  Small,  about  1790 ;  and  the 
improved  threshing  machine,  by  Meikle,  about  1795.  As  improvements  of  compara- 
tivdy  limited  application  mi^t  be  mentioned,  the  art  of  tapping  springs,  or  what  has 
been  called  EUdngton's  mode  of  draining,  which  seems  to  have  been  discovered  by  Dr. 
Anbrson,  from  principle,  and  Mr.  Elldngton,  by  accident,  about  1760,  or  later;  and  the 
leriva]  ai  the  art  of  irrigation,  by  Boswell,  about  1780.  The  field  culture  of  the  potato, 
shortly  after  1750 ;  the  introduction  of  the  Swedish  tiumip,  about  1790  ;  of  spring  wheat, 
shoot  1795 ;  of  summer  wheat,  about  1800;  and  of  mangold  wurtzel  more  recently, 
have,  with  tbe  introduction  of  other  improved  field  plants,  and  improved  breeds  of  animals, 
coDtriboted  to  increase  the  products  of  agriculture ;  as  the  enclosing  of  common  field  lands 
a&d  wastes,  and  tbe  improvements  of  mosses  and  marshes,  have  contributed  to  increase  the 
peoduoe  and  salubrity  of  tbe  general  surface  of  the  country. 
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800.  The  progress  (f  the  taste  fir  agrieuUurein  BritahiiiAown  by  ^Mi  gnat  i 
of  societies  that  have  been  lately  formed ;  one  or  more  in  almost  every  eounty,  for  (tie 
diffusion  of  knowledge,  and  the  encouragement  of  correct  operations  and  beneficial  di»- 
coveries.  Among  thoe,  the  Bath  and  West  of  England  Sodetjf,  established  in  1 777,  and  the 
Highland  Society  of  Scotland,  in  1 784,  hold  the  first  rank.  The  estabHsfament  of  the  Board 
of  Agricultoie,  ia  179S»  ought  to  have  formed  a  new  era  in  the  history  of  the  agricultore 
and  rural  economy  of  Britain ;  but  it  effected  little  beyond  the  publication  of  the  County- 
Agricultural  Surveys,  and,  to  a  certain  extent,  rendering  the  art  fashionable  among  the 


Sect.  III.   Of  the  Literature  of  British  JgricuUure  front  the  Revolution  to  ike 

present  Time. 

801 .  The  Sierature  of  English  agriculture  from  the  reoobUion  is  rich  in  ezceUent  works. 
We  have  already,  in  detailing  the  professional  improvements,  noticed  the  writings  of 
McM-timer  and  Tull.  To  these  we  now  add  the  numerous  works  of  Bradley,  whidi 
appeared  from  1717  to  his  death  in  1732.  They  are  all  compilations,  but  have  been  of 
very  considerable  service  in  spreading  a  knowledge  of  culture,  and  a  taste  for  rund 
improvement.  Stephen  Switzer,  a  seedsman  in  London,  in  1729 ;  Dr.  Blackwell,  in  1741 ; 
and  Hitt,  a  fow  years  afterwards,  published  tracts  reconunending  the  burning  of  day  as 
manure,  in  the  manner  recently  done  by  Governor  Beatson,  of  Suffolk;  Craig,  of  Cally 
in  Kircudbrightshire,  and  some  others.  Lisle*s  useful  Observations  on  Husbandry  were 
published  in  1757 ;  Stillingfleet's  Tracts,  in  which  he  shows  the  importance  of  a  selection 
of  grasses  for  laying  down  lands,  in  1759 ;  and  the  excellent  Essays  of  Harte,  canon  of 
Windsor,  in  17^.  The  celebrated  Arthur  Young's  first  publication  on  agriculture, 
entitled.  The  Farmer^ s  Letters  to  the  People  of  England,  &c.,  appeared  in  1767 ;  and 
was  followed  by  a  great  variety  of  excellent  works,  including  the  Tour  in  France,  and 
the  Annals  of  Agriculture,  till  his  pamphlet  on  the  utility  of  the  Board  of  Agriculture,  in 
1810.  Marshall's  numerous  and  most  superior  agricultural  works  commenced  with  his 
Minutes  ^Agriculture,  published  in  1787,  and  ended  with  his  Beview  of  the  Agricultural 
Beports,  m  1816.  Dr.  B.  W.  Dickson's  Practical  Agriculture  appeared  in  two  quarto 
volumes,  in  1806,  and  may  be  considered  as  giving  a  complete  view  of  the  present  state 
of  agriculture  at  the  time.  Tlie  last  general  work  we  shall  mention  is  the  Code  of  Agri- 
culture, by  Sir  John  Sinclair,  which  may  be  considered  as  a  comprehensive  epitome  of 
the  art  of  farming.  It  has  already  been  translated  into  several  foreign  languages^  and 
passed  through  more  than  one  edition  in  this  country.  In  this  sketch  a  great  number  of 
useful  and  ingenious  authors  are  necessarily  omitted ;  but  they  will  all  be  found  in  their 
places  in  the  Literature  of  British  Agriculture,  given  in  the  Fourth  Ftsrt  of  thb  wotk, 

80S.  The  Scottish  urriters  on  agriculture  conSrm  our  view  of  the  low  state  of  the  art 
in  that  country  in  the  beginning  of  the  eighteenth  century.  The  first  work,  written  by 
James  Donaldson,  was  printed  in  1697,  under  the  ^de  of  Husbandry  Anatomised;  or, 
an  Enquiry  into  the  present  Manner  of  TeiHng  and  Manuring  the  Ground  in  Scotland. 
It  appears  from  this  treatise  that  the  state  of  the  art  was  not  more  advanced  at  that  time 
in  North  Britain,  than  it  had  been  in  England  in  the  thne  of  Fitcherfoert.  Farms  were 
divided  into  ir^ield  and  outfield;  com  crops  followed  one  another,  without  the  interven- 
tion of  fallow,  cultivated  herbage,  or  turnips,  though  something  is  said  about  fallowing 
the  outfield ;  enclosures  were  very  rare ;  the  tenantry  had  not  begun  to  emerge  from  a 
state  of  great  poverty  and  depression ;  and  the  wages  of  labour,  compared  with  the  price 
of  com,  were  much  lower  than  at  present ;'  though  that  price,  at  least  in  ordinary  years, 
must  appear  extremely  moderate  in  our  times.  Leases  for  a  term  of  years,  faiowefer, 
were  not  uncommon  ;  but  the  want  of  capital  rendered  it  impoasible  for  the  tenantry  to 
attempt  any  spirited  improvements. 

803.  The  Ooumtryman^s  RuOhnents:  or,  an  Adeke  to  the  Farmers  in  Bast  Lothian  koto  to  labour  and 
improve  ikeir  Groarnds,  aidd  to  have  been  written  by  Lord  Bdharen,  about  the  time  ot  the  unim,  and 
rorinted  in  17S3,  is  the  next  wwk  on  the  husbandry  of  Scotland.  In  this  we  have  a  depkirable  picture 
or  the  state  of  agriculture,  in  what  is  now  the  most  highly  improved  county  in  Scotland.  Hia  Lordsh^ 
begins  with  a  very  high  encomium  on  his  own  performance.  **  I  dare  be  bdd  to  say,  there  never  was 
audi  a  good,  easy  method  of  husbandry  as  this,  so  succinct,  extenalTe,  and  methodical  in  all  its  parts^ 
published  before."  And  be  beqteaka  the  fkvour  of  those  to  whom  he  addresses  himself,  by  addiug^ 
^  neither  shall  I  aflHght  you  ^th  hedging,  ditching,  marling,  chalking,  paring  and  burning,  drainiug, 
watering,  and  such  like,  which  are  all  very  good  improvements  indeed,  and  very  aneeable  wrth  the  stti 
and  situation  of  East  Lothian ;  but  I  know  ye  cannot  bear  as  yet  such  a  crowd  of  in^NroTements.  this 
being  only  intended  to  initiate  you  in  the  true  method  and  principles  of  husbandry.'*  The  Arm  lands 
in  East  Lothian,  as  in  other  districts,  were  divided  into  infleld  and  outfield,  the  fonner  of  whidi  got  all 
the  dung.  **  The  infldd,  v^ere  wheat  is  sown,  is  senerally  divided  by  the  tenant  into  four  diviskma  or 
bredks,  as  they  call  them,  vis.  one  of  wheat,  one  ctf  barley,  one  of  peas,  and  one  of  oats;  sq  that  the 

wheat  is  sowed  aT      '*^ ^^'  '—' — '"—  *•--—•--'  — ^ -•- — ^-   -.— ^..-^--^        — ^^      .-  .. 

land  is  ordinarily 

dunged  by  their  si 

or  fallow  part  of  It  yearly."    Under  this  management,  the  produce  seems  to  have  been  three  times  the 

aeed;  "  and  yet,"  says  BQs  Lordship,  « if  in  fisst  Lothian  they  did  not  leave  a  higher  atubble  than  ia 

other  places  of  the  kingdom,  their  grounds  would  be  in  a  much  worse  condijUon  than  at  present  they 

are,  though  bad  enougit    A  good  crop  of  com  makes  a  good  stubble,  and  a  good  stubble  Is  the  equailest 
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^  .^....j^  ^^  improfv«iieti»  oT  tfaetr  voonw  cflunsj;  and  fchU  it  profltattle  boUi  for  niMb 

<*r  HmAa^  i)f  SeoUamd.  In  the  Imtt^r  ti«  lay*  it  down  w  a  rule,  that  it  \»  bad  husbandi^  to  £Ktw 
S2!!J?.?!2a-**^^**^^®*y«  ?'*»ich  nuurk*  a  cronsidenble  progreM  in  the  knowledge  of  modern  culture 
tho^  he  adib  that,  in  Scotland,  tbe  b««ft    husbandmen  after  a  fallow  take  a  o5p  rf  XaT  Xr  S 

•tiu  a  sottn  <^cooi]>iautt  The  ground  continued  to  be  cropped  to  long  as  It  produced  two  seedfl  fn 
S*,^J*5LS™"  ?^  contented  with  four  seed.  ll»one,:;!ES,  wa.  mSre  tha^HSc^nS  ^uS 
-  V^  ^  7V«»fae  on  Af^rieuitmre  vnvB,  pubUslied  by  the  Rev.  Adam  Dickson,  minister  of  Dunse  In  B« 
2?I?2STS?  '^flLff?**^^  the  b«t  work  «i  tillage  which  had  then  aegea;ed  in  the  SiS^n^aS 
*?^f  «^  ^  «n  c*wm  among  the  practical  rarmers  of  Scotland.  In  lYTLLord  Kairae.  publuhAi  f4 
V™"""  '?!5r^»>*^«  "»  "^^^P*  to  impro'ge  agncultiire  by  subjecting  it  to  the  te«t  ofrational  prin 
^Itt^ffis  LonlahiD  waa  a  native  of  B«srwick»hire  ;  and  had  been  accustomed  to  fiinn  in  that  rountr 
fcr  sei«al  feaia,  ana  afterwanb  at  Blair  r>rununond.  near  StirUng.  ThU  work  was  in  part  a  comSS 
^*  f^^  "**  *^  ^»  obaervation  ;  and  was^easential  scrrice  to  the  cause  of  a^ulture  n  siSJ 
^f^   }^yn^  iVPeued  Wight'.  ^^mrtU  SUMUrqf  Hutbandiy  m  ScoUand.    This  i«  a  vSuab  c  wof k     bu 


^mS^  ?!?L"???'?°f  ***'  **  ^!?*f?^^rt?-  «C."«»*  yf«» »'  '^M  of  »«•  benefit  than  might  have  beei 
«ierte«l  Inl783;  l5r.  Anderson  pablUbed  hi*  KBsajfsreiuting  to  Agriculture  and  rural  Aanirs  ■  «  wori 
rf  Ki-ce  and  ingenuity,  which  £dlinuch  good  both  in  Scotlandlnd  England.  In  Islofap^ar^^S 
mtffm^yScoUami,  and.  in  1815,  T%^  G^mfrai  B^part  of  the  AgricuuJai  State  and  Pc^iUcatOrcum 
tfoMor  «/$eoaamd,  both  by  Sir  John  Sinelair,  and  excellent  works.  The  Code  of  AgticulturrbTSL 
■-Kj^fatic  and'inde&tigabte  chancier,  haa  been  noticed  as  belonging  to  Engli^r|mbii«tIoi  « 

,  ^OS*  -^fgncuUural  Periodicals*  —  ^Hk^  Farmer* i  Magtxsine;  a  quarterly  work,  exclu* 
andj  devMEd  to  agriculture  aod  rural  afiain,  was  commenced  in  1800,  and  has  done 
nm  to  eaSgtaea  both  the  proprietors  and  tenantiy  of  Scotland  than  any  other  book 
jUdi  has  appeared.      It  was    at    first   conducted  jointly  by  Robert  Brown,  laraicr  oi 

MwUe;  and  Robert  Somerville,  M-  I>-  of  Haddington.  Afterwards,  on  Dr.  Somer. 
^nSk'wdeaAy  by  Brown  alone  ;  and  subsequently,  on  the  latter  gentleman's  declining  it, 
bf  Jmes  Che^om,  one  of  die  most  scaentific  agriculturists  of  Scotland,  llie  frequent 
Rcnrreoce  that  will  be  made  to  The  Feermert  Magazine  in  the  course  of  this  work,  will 
ikow  the  fai^  value  whidi  we  aet  on  it.  In  November  1825,  this  work  terminated  with 
Ae  2Stk  volume,  and  has  since  l>een  succeeded  by  The  Farmer's  Register  and  Monthly 
l^UBKV  and  The  Quartcrfy  Jaumed  of  ^gricuUure,  in  Scotland ;  and  by  The  British 
Tvme^t  ifagttxine  in  England.  The  Farmer's  Journal  u  the  first  agricultural  news- 
piper  wfakb  appeared  in  Britain  ;  it  was  commenced  in  1808,  and  is  still  continued. 
Wf  IriA  Farmer*s  Journal  waa  commenced  in  1812,  but  discontinued  for  want  of 
p«rena|ge  in  1827.  Tbe  names  and  writings  of  all  the  British  agricultural  authors, 
«itb  afaridged  bioftapliies  of  aU  such  as  could  be  procured,  will  be  found  in  chro- 
BQbgial  order  la  O119.  IV.    of  Book  L  of  Pi^t  IV.  of  this  work.    (See  Contents  oe 


ilSa,  aud  the  professor,  Ur.  .Anorew  ^.oTeniry,  is  weu  known  as  a  man  of  superior 
faiifictfioBS  for  fulfilling  ita  duties-  Professorships  of  agriculture,  and  even  of  hor- 
ticalture,  or  ratfier  <^  culttire  in  genCTal,  are  said  to  be  partly  provided  for,  and  partly  in 
oniHapialiKm,  botb  in  Oxford  and  Cambridge.  The  professor  of  botany  in  the  London 
Dmwiy,  John  ILindley,  in  tlio  I*toapertua  of  his  Lectures,  announces  "  the  application 
ofdKkws  of  V^ecable  £»liy«ology  to  the  arts  of  Agriculture  and  Horticulture." 

Stt?i.  IV.       OfiJk^  Jiise,  Frogrets,  and  present  State  ef  Agriculture  m  Ireland. 

mortke  agrtcttUtere  of  I^reland  very  Httle  is  known  up  to  a  recent  period.  With  a 
»a  siiinilviT  pToKflc  in  paature,  and  raAer  humid  for  the  easy  management  of  grain, 
it  is^nlofaable  diat  sbeep  ^inA  cattle  would  be  the  chief  rural  products  for  many  ceni 
taio.  In  the  twelftH  century  and  earlier,  various  religious  establishmenta  were 
fassM,  and  then  it  is  mo»t  provable  tiUage  on  something  Hke  the  Roman  mode  of 
odtoie  would  be  introduced.  T^  monks,  says  O^Connor,  fixed  their  habitations  in 
faaa,wiiUi  they  cultii«rted  with  their  own  hands,  and  rendered  them  the  most  delight. 
M  ^ots  in  the  kingdom. 
808,  Disrinx  the  ihu  iee»ah,fifurt^»nth,andMeenth  centuries,  the  English  were  obliged 
I  amnRsa  tbt   munerooa  rebellions  of  theur  Irish  subjects  by  war,  and  the  forfeited 


IB  mnaua  the  numeroua  «s»^*— ^^-^  j.*Tt"  *"■"  suojecis  oy  war,  and  the  forfeited 
cXttsoT  die  tebeU  wotild  in  part  be  divided  among  the  troops.  This  might  end  in 
ittmaocSng  some  agricultural  improvements;  but  there  is  no  evidence  that  such  was 
cfecicd  beCbre  the  dxne  of  EliMl^th,  when  the  enonnous  demesnes  of  the  Earl  of 
Damood  were  forfeited,  and  dmded  amongst  a  number  of  English  undertakers,  as  they 
wae  cs&ed,  who  entered  into  a  stipulation  to  plant  a  certain  number  of  English  familiw 
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on  their  estates,  in  proportion  to  the  number  of  acres.  Among  others  who  reodved 
portions  were,  Sr  Walter  Raleigh,  and  Spenser,  the  poet.  The  former  is  said  to  have 
then  introduced  the  potato. 

809.  The  reign  of  James  L  was  one  of  comparative  tranquillity  for  Ireland:  the  power 
of  the  judges,  and  of  the  English  government,  was  extensively  fixed ;  the  Irish  laws 
and  customs  were  abolished,  and  the  English  laws  were  established  in  all  cases  without 
exception,  through  the  whole  island.  Numerous  colonies  were  also  sent  from  England 
and  Scotland,  especially  the  latter,  to  occupy  the  forfeited  estates ;  and  seven  northern 
counties  were  wholly  allotted  to  undertakers.  This  was  called  the  '<  plantation  of 
Ulster,**  and  was  attended  by  the  introduction  of  an  improved  agriculture,  and  by  tiie 
linen  manufacture,  which  is  still  carried  on  by  tlie  descendants  of  the  first  colonista  in  the 
same  counties. 

810.  Tfie  city  of  London  jmrticipated  in  this  distrUmtion  of  land,  llie  corporation 
having  accepted  of  large  grants  in  the  county  of  Deny,  they  engaged  to  expend 
20,000^.  on  the  plantation  ;  to  build  the  cities  of  Deny  and  Colerain,  and  at  the  same 
time  stipulated  for  such  privileges  as  might  make  their  settlement  convenient  and  re- 
spectable. Under  a  pretence  of  protecting  this  infant  settlement,  or  perhaps  with  a 
view  of  raising  money,  the  king  instituted  the  order  of  Irish  baronets,  or  knights  of 
Ulster ;  from  each  of  whom,  as  was  done  in  Scotland  with  respect  to  the  knights  of  Nova 
Scotia,  he  exacted  a  certain  sum,  as  the  price  of  the  dignity  conferred.     (  WaMiekU) 

811.  Of  the  husbandry  of  Londonderrif  a  curious  account  was  published  about  a 
century  ago,  by  the  archbishop  of  Dublin.  He  states  that  there  was  Uttle  wheat  grown, 
and  that  of  very  inferior  quality  ;  the  soil  being  considered  as  imsuitable  to  its  production. 
Potatoes  remained  three  or  four  years  in  the  ground,  reproducing  a  crop,  which  at  the 
best  was  a  very  deficient  one.  Lime  was  procured  by  burning  sea  shells.  The  appli* 
cation  of  them  in  an  unbumt  state  arose  from  accident.  A  poor  curate,  destitute  of  the 
means  for  burning  the  sea  shells  whidi  he  had  collected,  more  with  a  view  to  remove  an 
evidence  of  his  poverty,  than  in  any  hope  of  benefit,  spread  them  on  his  ground.  The 
success  which  attended  the  experiment  occasioned  surprise,  and  insured  a  rapid  and 
general  adoption  of  the  practice.  (  Wak^fiekL  )  The  improvements  made  since  the  period 
of  which  the  archbishop  treats,  Curwen  remarks,  are  undoubtedly  very  considend>le : 
and  whilst  we  smile  at  the  very  subordinate  state  of  agriculture  at  that  time,  may  we  not 
on  reasonable  ground  expect  Uiat  equal  progress  will  at  least  be  made  in  this  century  as 
in  the  last?     {Letters  on  Ireland^  vol.  ii.  p.  246.) 

812.  A  ccftCdderabU  impulse  was  given  to  the  agriculture  oflrdand  after  the  rebellion  if 
1641,  which  was  quelled  by  Cromwell,  as  commander  of  the  parliamentary  anny  in  1652. 
Most  of  the  oflicers  of  this  army  were  yeomen,  or  the  sons  of  English  country  gentlemen  ; 
and  they  took  pleasure  in  instructing  the  natives  in  the  agricultural  practioes  to  which 
they  were  accustomed  at  home.  Afterwards,  when  Cromwell  assumed  the  protectonfaipy 
he  made  numerous  grants  to  his  soldiers,  many  of  whom  settled  in  Ireland ;  and  th^ 
descendants  have  beomie  men  of  consideration  in  the  country.  Happily  these  grants 
were  confirmed  at  the  restoration.  Some  account  of  the  state  of  culture  in  that  country 
at  this  time,  and  of  the  improvements  which  it  was  deemed  desiiable  to  introduce^  will 
be  found  in  Hartlib*s  Legacy. 

813.  The  estabUskment  of  the  Dublin  Society  m  1749  gave  the  next  stimulus  to  agri- 
culture and  general  industry  in  Ireland.  The  origin  of  the  Dublin  Society  may  be 
dated  from  1781,  when  a  number  of  gentlemen,  at  the  head  of  whom  vras  Prior  of  Ratli. 
downey.  Queen's  county,  associated  themselves  together  for  the  purpose  of  improving 
the  agriculture  and  husbandry  of  their  country.  In  1749,  Prior,  throu^  the  interest 
of  the  then  lord-lieutenant,  procured  a  grant  of  10,000^  per  annum,  for  the  better  pro- 
motion of  its  views.  Miss  Plumtree  considers  this  the  fint  association  ever  formed  in 
the  British  dominions  expressly  for  such  purposes ;  but  the  Edinbuigh  Agricultural 
Society,  as  we  have  seen  (793.),  was  founded  in  1723. 

814.  Arthur  Toun^s  Tour  in  Ireland  was  published  in  1780,  and  probaUy  did  more 
good  than  even  the  Dublin  Society.  In  this  work  he  pointed  out  the  folly  of  the  bounty 
on  the  inland  carriage  of  com.  His  recommendation  on  this  subject  was  adopted ;  and, 
according  to  Wakefield,  **  from  that  hour  may  be  dated  the  conmaencement  of  extended 
tillage  in  Ireland.'*     (  WakefleUes  StaHttical  Account ;  Curwen* s  Letters,) 

815.  The  state  of  agriculture  of  Ireland^  m  the  beginmng  oftheprewent  century,  is  given 
vrith  great  deamess  and  ability  m  the  supplement  to  the  JEi%cydapadia  Britannicai  and 
from  that  source  we  have  selected  the  following  condensed  account :  — 

816.  The  climate  qf  Ireland  is  considerably  more  mild  than  that  of  England,  and  the 
southern  and  western  part  of  the  island  greatly  more  so  than  the  northern.  The  difiference 
in  this  respect,  indeed,  is  greater  than  can  be  explained  by  the  difference  of  latitude  ; 
and  is  probably  owing  to  the  immediate  vicinity  of  the  western  ocean.  On  the  mountaina 
of  Kerry,  and  in  Bantry  Bay,  the  arbutus  and  some  other  shrubs  grow  in  great  luxu- 
riance, which  are  not  to  be  met  with  again  till  the  traveller  reaches  the  Alps  of  Italy.    The 
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now  in  these  parte  of  tlie  island  leldoai  lies  for  any  time,  and  frost  hardly  ever  continues 
beyond  a  lew  days,  and  while  it  laats  it  is  by  no  means  intense.  Hie  mildness  and  hu- 
nkiity  of  tlw  atraoqihcre  produce  a  luxuriance  and  rapidity  of  growth  in  vegetation,  to 
wfaicli  no  odwr  part  of  the  empire  can  afibid  any  pandlel ;  and  this  appears  in  the  most 
remarkable  mannpr  in  the  ivy,  and  other  evergreens,  with  which  the  kingdom  abounds. 
These  are  not  only  much  more  plentiful,  but  fiv  more  luxuriant,  and  of  much  quicker 
giowifa,  than  in  the  most  fitvoued  parts  of  Great  Britain.  To  those  who  are  accustomed 
to  the  dry  wcatfaer  of  this  island,  the  continued  rains  of  the  south  and  west  of  Ireland  are 
extremely  disagreeable ;  but  it  is  to  this  peculiarity  in  their  climate,  that  the  Irish  have 
to  attribiite  ifae  richness  of  their  pastun^e,  an  adTantage  which,  coupled  with  the  re- 
oariufale  dryness  and  fiiahility  of  the  soil,  points,  in  an  unequivocal  manner,  to  a  rotation 
of  crops,  in  which  grazing  should  occupy  a  principal  place. 

817.  l%e  terrkoriai  surface  cf  Ireland  affords  a  pleasing  variety,  consisting  in  some 
parts  of  rich  and  fertile  piains,  m  others  of  little  hills  and  acclivities,  which  succeed  one 
another  in  frequent  soccession.  The  most  elevated  ground  is  to  be  found  in  the  bog  of 
Allan.  Its  beigfat  above  the  sea  does  not  exceed  270  feet,  yet,  from  this  ridge,  the 
waters  of  the  rivers  run  to  the  dificrent  seas.  Hus  elevated  ground  is  connected  with  the 
principal  moontaina  of  Ireland,  diverging  in  the  north  from  the  hills  of  Tyrone,  and 
leading  in  the  sooth  to  those  of  Sleeve  Bloom  and  the  Galtees.  The  chains  of  moun- 
tains  are  neither  nnmeroos  nor  considerable ;  the  most  remarkable  are,  the  Kerry 
mnnntains,  those  of  Widdow,  the  Sleeve  Bloom  chain  between  the  King's  and  Queen's 
eoonty,  and  the  mountains  of  Moume,  in  the  south  of  the  province  of  Ulster. 

818.  7%e  mil  rf  Ireland  is,  generally  speaking,  a  fertile  loam,  with  a  rocky  sub> 
slncnm ;  aHfaoogfa  there  are  many  exceptions  to  this  description,  and  many  varieties. 
GcneiaUy  speaking,  it  is  rather  shallow;  to  which  cause  the  frequent  appearance  of 
racks  near  the  surface^  or  at  no  oonsidersble  depth,  is  to  be  attributed.  It  possesses  a  much 

r  praportion  of  fertile  land,  in  proportion  to  its  extent,  than  either  England  or  Soot- 
Not  only  is  the  island  blesaed  with  this  extent  of  cultivable  ground,  but  it  is 
t  an  of  soch  a  quality  as  to  yield  Inziuiant  crops,  with  little  or  no  cultivation.  Sand 
does  not  exist  except  on  the  sea  shore.  Tenacious  clay  is  unknown,  at  least  near  the 
sor6ce.  Great  part  of  the  land  of  Ircbnd  throws  up  a  luxuriant  herbage,  without  any 
depth  of  soil,  or  any  skill  on  the  part  of  the  husbandman.  The  county  of  Meath,  in 
partimlar,  is  distinguished  by  the  richness  and  fertility  of  its  soil ;  and,  in  Limerick  and 
Tippexary,  there  is  a  dark,  finable,  sandy  loamy  which,  if  preserved  in  a  clean  state,  will 
yidd  cnps  of  eom  several  years  in  succession.  It  u  equally  well  adapted  for  grazing  as 
fat  anUe  cxops,  and  sddom  experiences  either  a  winter  too  wet,  or  a  summer  too  dry. 
Titae  vales  in  many  of  the  bleakest  parts  of  the  kingdom,  as  Donegal  and  Tyrone,  are 
remarkable  Ibr  tfaeiriidniesB  of  soil  and  luxuriance  St  vegeution,  which  may  be  often 
aceoonted  for  by  the  deposition  of  the  calcareous  soil,  washed  down  by  the  rains  of 
winler,  whicfa  spreads  the  richest  manure  over  the  soil  below,  without  subjecting  the 
fiwncr  to  any  laboor.     {Wakefield,  i.  79,  80.) 

Bia.  Tke  bogSf  or  peal  motees,  qf  Ireland,  fonn  a  remarkable  feature  of  the  country, 
and  have  been  proved  by  the  parliamentary  commissioners  to  be  of  great  extent.  They 
ertwnaie  the  whc^  bogs  of  die  kingdom  at  2,330,000  acres,  English.  These  bogs,  for 
ike  most  part,  lie  together.  In  form,  they  resemble  a  great  broad  belt,  drawn  across  the 
ocotre  of  Ireland,  with  its  narrowest  end  nearest  to  the  capital,  and  gndually  extending 
in  fafcsdlh  as  it  approaches  the  western  ocean.  The  bog  of  Allan  is  not  one  contiguous 
morass,  bat  this  name  is  indiscriminately  applied  to  a  great  number  of  bogs,  detached 
from  each  other,  and  often  divided  by  ridges  of  dry  country.  These  bogs  are  not,  in 
^aeral,  level,  bat  most  commonly  of  an  uneven  surface,  swelling  into  hills,  and  di- 
vided by  valleys,  which  afibrd  the  greatest  facility  to  their  being  drained  and  improved. 
la  many  places,  particularly  in  the  district  of  Allan,  the  rivulets  which  these  inequalities 
sf  sarfiuae  produoe  have  vrom  tiieir  channels  through  the  substance  of  the  bog,  down  to 
Ihe  day  or  limestone  gravel  beneadi ;  dividing  the  bog  into  distinct  masses,  and  pre^ 
•eating,  in  themselves,  the  most  proper  situations  for  the  main  drains,  for  which  pur- 
pose^ with  the  aasistanoe  of  art,  they  may  be  rendered  effectual. 


SSL  Tie  cemmdMnomen  empb)^  hjf  gemertmumi  to  reaori  on  the  bogs  qf  Ireland  found  three  distinct 
BBwths  of  tiaater  famnened  Mow  three  dutinct  itnita  m  bog.  The  timber  wu  perfectly  »nund,  though 
vprtfcd  of  itc  bsrk,  which  ha»  conunanicatcd  its  antiputrcccentquality  to  the  water,  and  of  course  has 
BtiauiieJ  every  tfaii^  embedded  in  the  msM  ;  though,  as  Miaa  Plumtree  remarlu.  without  "  any  thing 
ue  a  pnocH  of  f^nF"^Tg  ever  taking  place:'*  The  bogs  of  Ireland  are  never  on  low  ground,  and  have 
ttcnftre  evUentlj  ori^nated  from  the  decay  of  woody  tracts    {Plumtree*t  Besidence  in  Ireland.) 

881.  Landed  property  in  Ireland  is  more  generally  in  large  estates  of  home  thousands 
cf  aoa^  than  in  small  ones ;  but  in  its  occupation  it  is  subdivided  in  a  degree  far  beyond 
any  thing  wfaidi  occurs  in  any  other  part  of  the  empire.  In  some  counties,  as  Mayo  for 
'  f  there  are  upwards  of  15,000  fi«diolders  on  properties  of  not  more  than  40$. 
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value,  and  who  are  perhaps  not  worth  ICW.  each.     These  are,  for  the  most  part,  tenants 
of  the  great  proprietors,  posseaang  a  life  interest  in  their  little  fann. 

822.  In  Ireland  there  are  no  manorial  righti  separable  from  the  right  to  the  soil,  as 
in  England,  nor  legal  poor  rates,  which  are  circumstances  materially  in  favour  of  the  for. 
mer  country.     (fFahefidd,  L  ^2.) 

823.  Leases  are  generally  of  long  endurance ;  and  three  lives,  or  thirty^one  years,  is  a 
common  rate.  The  price  ciS  land  yaries  in  different  parts  of  IreLuid.  In  the  neighbour- 
hood of  Belfast,  and  thence  to  Armagh,  it  brings  thirty  years*  purchase ;  in  the  greatest 
part  of  the  island  it  does  not  exceed  twenty ;  and,  in  the  richest  districts,  it  may  often 
be  bought  for  sixteen  or  eighteen.  The  exposure  of  landed  estates  to  public  sale  takes 
place  very  seldom,  which  is,  perhaps,  one  cause  of  their  not  bringing  so  high  a  price  as 
they  would  otherwise  do.     (  Wakefield, ) 

824.  Farming  in  Ireland  is,  generally  speaking,  in  a  very  backward  state.  With 
a  few  exceptions,  such  as  the  county  cMf  Meath,  and  some  other  well  cultivated  dis- 
tricts, the  formers  are  destitute  of  capital,  and  labour  small  crofts,  which  they  hold  of 
middlemen  interposed  between  them  and  the  landlord.  The  foct  that  in  Ireland 
the  landlord  never  lays  out  any  thing  upon  repairs  or  buildings,  coupled  with  the  general 
inability  of  the  former  to  do  either  in  a  substantial  maimer,  is  very  significBBt  as  to  the 
state  of  agriculture.  (Tighe's  Survey  of  Kilkenny t  412. ;  Wakefield,  L  244.)  But  the 
worst  features  of  the  rural  economy  of  this  island  are  the  entire  want  of  capital  in  the 
farmers,  and  the  complete  indifference  of  the  landlord  to  the  character,  wealth,  or  indus- 
try  of  his  tenant  "  Capital,'*  says  Wakefield,  *<  is  considered  of  so  little  importance  in 
Ireland,  that  advertisements  constantly  appear  in  the  newspapers,  in  which  it  is  stated, 
that  the  preference  will  certeinly  be  given  to  the  highest  bidder.  Bargains  are  oon- 
stantly  nuule  with  a  beggar,  as  a  new  tenant,  who,  offering  more  rent,  invariably  turns 
out  the  old  one,  however  industrious.** 

825.  The  rent  cfland  m  Ireland  from  these  causes,  coupled  with  the  excess  ve  eom- 
petition  of  the  peasantry  for  small  forms,  as  their  only  means  of  subsistence,  has  risen  to 
a  great  height.  (TownsewCs  Corky  218. ;   Wakefield,  i.  582.) 

826.  Ireland  is  divided,  by  Wakefield,  into  nine  agriculiural  dittricU,  in  eadi  of  which 
the  mode  of  culture  is  somewhat  different  from  what  it  is  in  the  others. 

8S7.  The  first  district  comprehends  the  flat  parts  of  Antrim ;  the  eastern  side  of  Tvroae.  Down,  Armagh, 
Monaghan,  and  Cavao.  Throughout  this  district,  the  fiurms  are  extremely  small,  and  the  land  ia  ge. 
neFally  dug  with  a  spade.  Potatoes,  flax,  and  oats  are  the  craps  usually  cultivated,  and  these  are  grown 
till  the  land  is  exhausted,  and  suffered  to  **  lie  at  rest,**  as  they  term  it,  till  its  strength  is  recruited  by 
the  cow,  the  goat,  two  or  three  sheep,  and  the  poultry  lying  upon  it  for  some  years.  The  ploughs  used  in 
this  district  are  or  the  rudest  structure,  and  perfonn  thar  work  in  the  most  slovenly  manner.  Tlnee  or 
four  neighbours  unite  their  strength  to  each  plough,  every  one  bringing  his  horse,  his  bullock,  or  his  cow. 
AU  the  other  operaUons  of  agriculture  are  performed  in  an  equally  slovenly  manner.  The  little  wheat 
that  U  raised  is  **  lashed,*'  as  they  call  it :  that  is,  the  grain  is  knocked  out  bystrikkig  the  sheaf  acroas  a 

beam  placed  above  a  cloth  :  it  ii  ^  "  .t— .--^  -..v  .  -_.t    y^ « c  .u_...__ 

usually  takes  place  in  the  highn 
a  pretty  strong    •-•-••• 
land  attached  t 


AU  the  other  operaUons  of  agriculture  are  performed  in  an  equally  slovenly  manner.  The  little  wheat 
that  U  raised  is  **  lashed,*'  as  they  call  it ;  that  is,  the  grain  is  knocked  out  bystrikkig  the  sheaf  acroas  a 
beam  placed  above  a  cloth  :  it  is,  however,  afterwards  threshed  with  a  flaa  The  operation  of  threshing 
..    .  .       ,_,_...  J  highway,  and  it  is  dressed  by  leUing  it  fall  flrom  a  kind  of  sieve,  which,  during 


a  pretty  strong  wind,  is  held  breast-high  by  a  woman.  Many  cottiers  in  this  district  have  a  cabin  with  no 
land  atUched  to  it  They  hire  an  acre  or  two,  for  grass  or  potato  land,  ftom  some  eottiflHr  in  their  vicinity. 
The  custom  of  hiring  labourers  is  unknown.    The  neighbours  all  assist  each  other  m  their  more  oon. 


siderable  occupations,  such  as  sowing  and  reaping.  The  dwellings  here  are  miserably  small ;  often  too 
ymaii  to  contain  the  numerous  families  that  issue  from  their  doors.  Land  is  every  where  divided  Into  the 
most  minute  portions     ( ITaA^W,  i.  36cJ. ;  DwAonrrffcw's  Doi«i,  Sa)         ^      ,      ,     , 

82&  Under  ike  second  district  may  be  comprised  the  Horthem  part  of  Antrim,  Londonderry,  the  north 
aiMl  west  of  Tyrone,  and  the  whole  of  PonegaL  Agriculture  here  U  in  a  worse  sUle  than  m  the  pww 
ceding  district.    There  U  no  clover,  and  hardly  any  wheat  ^    „      .^    , 

85Z9L  Tht  third  district  comprehends  the  northern  parU  of  Fermanagh.  Here  the  farms  are  much  larger 
than  In  the  fbrmcr,  and  the  agricultural  system  pursued  far  superior.  Thev  plant  potatoes  on  a  lea, 
twice  reversing  the  Unds:  and  flax,  oats,  and  weeds  constitute  the  course.  Some  wheat  is  grown,  but 
oats  still  form  the  prevalent  cropi     In  the  neighbourhood  of  Enniskillen,  the  ^rmers  are  so  rich  as  to  be 


able  to  eat  butcher's  meat  daUy,  and  drink  smuggled  wine.   ( Wakefield^  I  SJ%) 

—     -  *      *•         '"  '-ly,  Clare,  and  pi 

I  is  pursued :  but  In  goBersL  the  land  ia 
loscommon,  the  old  custom  or  yoking  the 


Galway,  Clare,  and  parts  of  RoBeommon,  and 


able  to  eat  butcher's  meat  daUy,  and  dnnk  smuggled  wme.   ( m 

83a  The  fourth  district  comprehends  Sligo,  Mayo,  Galway 
Longford.  In  some  parts  of  this  district  the  spade  culture  !«  inuauoui  ui...  ».  e»«<»>  -^.-w-*.  — 
cultivated  by  a  plough  drawn  by  four  horses  abreast  In  Roscommon,  the  old  custom  of  ycriung  the 
horses  by  the  tail  U  still  continued ;  although,  as  early  as  16S4,  an  act  of  parliament  was  passed  agsdnst 
thU  absurd  practice.  (Life  qt  the  Duke  qf  Ormand,  I  79.)  Oats  are  duefly  raised  in  this  district  and, 
along  the  coast,  barleyls  cumvated.  A  large  portion  of  the  rent  depends  on  the  ilkgal  dlstiUcrica, 
andmuch  of  the  district  Is  let  on  lease  to  several  persons  Jointly,  accordmg  to  the  village  system. 
I  nUtL   L  981 ) 

83l!  Jnthe&nh  district,  which  comprehends  Limerick,  Kerry,  the  south  side  and  northern  part  of 
Cork,  and  the  county  of  Waterford,  cultivation  is  in  a  very  rude  state  :  httle  com  is  grown  hwe,  with 
the  excepUoo  of  the  southern  part  of  Cork.  Land  is  extremely  divided^  «n<l  the  farms  very  smalL  The 
areater  part  is  a  graalng  country.    {Ibid,  L  387.)  

882.  TJktf  sixth  district  Inchides  the  southern  parts  of  Cork,  The  spade  culture  ishere  ahnortnni vasal, 
and  the  Arms  unusuaUy  small    Hogs  constitute  the  main  support  of  the  poor.    (T^vmsendTs  (k>rh,19i.) 

833.  The  seventh  district  includes  part  of  Tinperary,  with  Queen's  counfy  and  Ktag's  county.  '"»  b^ 
farming  in  Ireland  is  observable  in  thU  district ;  a  systematic  coutk  of  huAandry  bring  pursued,  yj 
which  the  land  U  kept  In  good  heart  Oxen  and  horses  are  used  in  the  plough,  and  hedgerows  and  good 
wheat  fiUlows  are  to  be  seen.  Near  Soscrea  the  cultivaUon  of  tumins  is  followed,  and  they  su^eed  weU. 
Ninety  acres  are  considered  a  large  ferm.    Leases  are  genendly  for  three  lives.    {Wakefield,  \,^) 

83*.  The  eighth  district  comprises  Wexford  and  a  part  of  Wfcklow.  Beans  «re  h«»  wmdtaws  intra, 
duced  Into  c3tlvatioo,  but  they  are  sown  broadcast,  and  never  hoed.  The  mode  of  ploughing  la  very 
awkward :  one  man  holds  the  plough,  another  leads  the  horse,  and  a  third  sits  on  It  to  keep  ttaowiu 
Notwithstanding  this  rude  cufciure,  however,  the  rents  axe  enormous,  owing  to  the  denwod  ftir  land 
created  by  an  excessive  population,  who,  if  they  had  not  a  portion  of  land  to  grow  potatoes  (gettlhc  no 
csnployment),  could  not  live.  {Ibid.,  I  407.) 
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^^i-l^^i^!l^^?''''''^^*^*'^J*^'''*'^'^  P^  "f  lUlkamy,  KlkUre.  the  cultirated  puU  oi 
^ertacatfa,  Vnth.  and  Louih.  Whcoit  here  cnten  into  the  $j$tem  oT  culture,  but  the  pnniiratorT 
ftikm  are  ▼try  tawL  Clover  hM  been  introduced  into  the  diitrict,  but  under  the  bwl  •yrtrni  ofK>ir.ni 
it  npon  iMid  ahJOMtcd,  and  covered  by  weeds.  Farmt  are  lai^e,  and  the  node  of  culture  iinilar  to  whJ 
Japanofid  hi  EBgiaad,  though  the  detail*  axe  executed  in  a  ilovenlymaanor.  (iUU;.  L  4ld) 

8S&  Tke  agriemiturat  m^tlemenU  and  operations  used  in  Irebmd  are  all  of  the  nideH 
cdon.  IW  plough,  the  spwfe,  the  flail,  the  car,  all  equally  partake  of  imper- 
landde&cla.  The  fiilowa  are  not  well  attended  to;  tlireeploughingsaiv  usually 
I  iwiflirwnt^  and,  fiom  the  imperfection  of  the  plough,  the  ground  at  the  end  ia 
generally  fiill  of  weeds.  Tkendnng  land  is  irefy  general ;  they  form  it  into  beds,  and 
shovel  out  a  deep  trench  between  them,  throwing  up  the  earth.  The  expense  of  this 
operation  is  about  eight  shillings  an  acre.  Wheat,  as  will  be  teen  from  the  preceding 
details,  is  not  by  any  means  generally  cultirated.  It  is  unknown  in  Monaghan,  Tyrone, 
Denjf  Donegal,  Sligo^  Mayo,  Leitiim,  and  Caran,  though  it  is  grown  to  a  consider. 
sUe  extent  in  Kilkenny,  Cariow,  Dublin,  Meath,  Lmith,  and  parts  of  Limerick, 
npperazT,  Clara,  and  Cork.  It  is  generally  sown  after  potatoes  or  fallow.  The  Irish 
wheat  is,  fin-  themost  part,  coarse  and  of  inferior  quality,  and  does  not  yield  so  much 
sKcfaarine  matter  by  twenty  per  cent,  as  the  English.     (/Md,  i.  42d.  443.) 

837.  Bariey  is  mare  generaUy  cuUivaied  in  Irtiand  than  wheat,  and  it  is  generally  sown 
after  potatoes.  Oats,  however,  constitute  the  species  of  grain  most  ezteosiyely  raised ; 
it  is  calculated  that,  throughout  the  whole  kingdom,  there  are  ten  acres  of  oats  sown  for 
one  of  any  otiwr  species  of  com.  The  Irish  oats,  however,  are  decidedly  inferior  to 
the  English. 

83S.  Tke  potatoes  of  Ireland  have  long  been  celebrated,  both  on  account  of  their 
quantity  and  excellent  qualities :  they  are  cultirated  on  erery  species  of  soil,  either  in 
drills  or  lasy  beds.  Potato  land  lets  from  six  pounds  six  shillings  to  ten  pounds  ten 
shillings  per  acre ;  and  the  expense  of  culture,  including  rent,  varies  ftom  thirteen 
pOTuids  to  sixteen  pounds  per  acre.  The  produce  is  from  eight  hundred  stone  to  one 
thtwwand  stone  the  acre,  at  twenty-one  pounds  to  the  stone;  that  is,  from  sixteen 
thousand  eight  hundred  to  twenty^one  thousand  pounds.     {Ibid.,  L  450.) 

8S9.  The  indigenoius  grasses  of  IreUmd  are  not  of  any  peculiar  excellence.  Notwith- 
■landing  all  that  has  been  said  of  the  florin  grsas,  its  excellence  and  utility  may  be  called 
in  qucstiuu.  Their  hay  is  seldom  from  sown  grasses,  generally  consisting  of  the  spon- 
taoeons  produce  of  the  soiL  Clover  is  almost  unknown.  Newenham  calculates  that 
diere  are  not  five  thmwand  acres  under  this  crop  in  the  whole  island.  (^ra«yiAam,  SI  4. ; 
Wohejiady  L  467.) 

840.  There  are  few  Use  hedges  m  Ireland  g  in  the  level  stone  districts,  stone  walls,  and 
in  odier  places  tnrf  banks,  are  the  usual  fences. 

841.  The  dim  is  the  most  odenuoe  and  the  best  managed  paH  of  Irish  husbandry. 
Kerry,  Coric,  Waterferd,  Cariow,  Meath,  Westmeath,  L<mgford,  and  Fermanagh,  as 
well  as  the  mountains  of  lidtrim  and  Sligo,  are  principally  occupied  by  dairy  farms. 
Batter  b  the  chief  produce.  The  arerage  number  of  cows  on  a  ddry  farm  amounts  to 
tlarty  or  forty ;  three  acres  of  land,  of  middling  quality,  are  deemed  necessary  for  the  sub- 
ststenoe  of  csMh  cow.  A  cow  produces  on  an  aTerage  eight  quarts  in  twenty-four  hours  in 
sommcr,  and  five  in  winter;  four  good  milkers  will  yield  a  quarter  of  a  cwt.  of  butter 
in  a  week.  The  best  butter  is  made  in  Cariow ;  the  worst  in  Limerick  and  Meath. 
Generally  speaking,  the  Irish  are  reiy  dcanly  in  making  this  article ;  and  it  is  exported 
to  Kngiand,  the  East  and  West  Indies,  and  Portugal.  {WakeflOd^  i.  925.  et  seq.)  The 
art  of  salting  batter,  Cbaptal  obsenres,  is  better  known  in  Ireland  than  in  any  other 
CDontry.  {Chimie  appHquS  <2  V Agriculture.)  Ihe  gradng  of  Ireland  is  not,  as  in 
Ei^iand,  a  part  of  the  regular  rotation  of  crops,  but  is  carried  on  in  a  country  exclusively 
devoted  to  the  breeding  of  cattle,  like  the  highlands  of  Sootknd.  Great  tracts  of  the 
conntry  also  ore  devoted  to  the  graxing  of  sheep.  Roscommon,  Galway,  Clare,  Limerick, 
sod  Upperary  are  the  chief  br^ding  counties  for  sheep ;  and  Galway,  Clare,  Roscom- 
aon,  TIpperary,  and  Meath  are  the  places  where  they  are  fettened.  Ihe  sheep  are  of 
the  kmg-wooUed  khid,  and  very  large :  they  are  never  kept  in  sheepfolds,  and  hardly 
ever  fed  on  turnips ;  whidi  is  chiefly  owing  to  the  very  limited  demand  for  mutton 
among  the  labonring  people.     {Ibid.,  i.  341.) 

842.  Tke  depressed  state  of  the  agriculture  of  Ireland  is  considered  as  proceeding  from 
the  depresMd  stale  of  the  people.  The  main  cause  of  their  sufferings  is  traced  by  mof>t 
writen  (Toung,  Dewar,  Newenham,  Wakefield,  Curwen,  &c.)  to  the  redundancy  of 
popoktion.  In  1791,  the  population  of  the  whole  kingdom  amounted  to  4,200,000  per- 
sons,  and  it  racreoies  at  the  rate  of  one  forty-sixtfa  part  per  annum ;  or,  in  other  words, 
it  doobies  itself  every  forfy-six  years.  As  might  be  expected  in  a  country  where  the 
inriiswL  in  the  number  of  mankind  has  so  fin:  outstripped  the  progress  of  its  wealth,  and 
<he  increase  of  its  indostiy,  Ae  conation  of  the  people  is  in  every  department  marked  by 
extreme  indigence.  {Dewar,  91. ;  Yourtg,  n.  123.)  The  houses  in  which  they  dwell, 
the  famitnre  in  their  interior,  their  clothing,  food,  and  general  way  of  life,  all  equally 
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indicate  the  poverty  of  the  country.  The  dress  of  the  people  is  so  wretched,  that,  to 
a  person  who  has  not  visited  the  country,  it  is  almost  inconceivaUe.  The  Irish  poor, 
indeed,  have  no  conception  of  the  comforts  of  life ;  and,  if  they  felt  their  full  value,  they 
could  not  afford  them,  for  though  necessaries  are  cheap,  oonveoienoes  of  all  sorts  are  very 
dear. 

843.  But  while  the  Irish  poor  are  in  general  destitute  of  all  the  accommodaiions,  they 
hardly  eoer^  except  in  years  (f  extraordinary  distress,  know  what  it  is  to  want  the  ahsoUOe 
necessariest  ofUfs.  l^e  unsparing  meal  of  potatoes,  at  which  the  beggar,  the  pig,  the 
dog,  the  poultry,  and  the  children  seem  equally  welcome,  seldom  fidls  the  Irish 
labourer. 

844.  Hence  the  laziness  of  the  lower  Irish.  Limited  as  their  wants  are  to  the  mere  sup- 
port of  animal  life,  they  do  not  engage  in  labour  with  that  persevering  industry  which 
artificial  desires  inspire ;  and  the  mode  in  which  they  are  often  paid,  that  is,  giving 
them  a  piece  of  potato  land  by  the  year,  at  once  furnishes  the  means  of  subsistence,  and 
takes  away  every  stimulus  to  farther  exertion.  The  farm-servants  of  the  English  or 
Scotch  fanners,  who  carry  on  agriculture  upon  the  improved  system,  are  constantly  em. 
ployed  in  some  species  of  labour ;  but,  after  the  potatoes  of  the  Irish  cottier  are  planted, 
there  is  hardly  any  thing  to  be  done  about  his  little  croft  till  the  season  of  digging  ar. 
rives.  During  a  great  portion  of  the  year  he  is  doomed  to  idleness,  and  the  habits  he 
acquires  during  the  long  periods  of  almost  total  inaction,  are  too  strong  to  be  overcome 
when  he  is  ttwisferred  to  a  more  regular  occupation.  Such  u  the  condition  of  the 
labouring  classes. 

845.  Ireland  exhibits  an  assemblage  of  the  most  contradictory  drcumslanoes.  It  is  a 
country  in  which,  under  the  most  disdressing  dreumstances,  population  has  advanced 
with  the  most  rapid  pace,  in  which  cultivation  has  advanced  without  wealth,  and  education 
without  diffusing  knowledge ;  where  the  peasantry  are  more  depressed,  and  yet  can  ob- 
tain subsistence  with  greater  facility,  than  in  any  other  country  of  Europe.  Their 
miserable  condition  wUl  not  appear  surprising,  when  the  numerous  oppressions  to  whicti 
they  are  subject  are  taken  into  consideration. 

846.  In  the  foremost  rank  of  their  many^  grievances^  the  general  prevalence  of  middle- 
men  must  be  placed.  It  is  difficult  to  estimate  the  extent  of  the  misery  which  the  system 
of  letting  and  subletting  land  has  brought  upon  the  Irish  cultivators.  Middlemen  have, 
in  every  country,  been  the  inseparable  attendants  of  absent  proprietors :  and  in  such  a 
country  as  Ireland,  where  there  are  numbers  of  disaffected  persons  in  every  quarter,  the 
vigilant  eye  of  a  superior  inspector  is  more  particularly  required. 

847.  The  system  of  under-letHng  lands  ^fien  proves  a  great  evil  in  Ireland^  By  the  law 
of  England,  the  landlord  is  entitled  to  mstrain  for  payment  of  rent,  not  only  the  stock 
which  belongs  to  his  immediate  tenant,  but  the  crop  or  stock  of  a  subtenant;  on  the 
principle  that  whatever  grows  on  the  soil  ought  to  be  a  security  to  the  landlord  for  hb  rent : 
and  in  Scotland  the  same  rule  holds  where  the  laodlord  has  not  authorised  the  subtack ; 
but  if  he  has,  the  subtenant  is  free  when  he  has  paid  to  the  principal  teniy^t.  There  is 
little  hardship  in  such  a  rule  in  England,  where  the  practice  of  subletting  is,  generallj 
speaking,  rare ;  but  when  applied  to  Ireland,  where  middlemen  are  universal,  it  becomes 
the  source  of  infinite  injustice ;  for  the  cultivator  being  liable  to  have  his  crop  and  stock 
distrained  on  account  of  the  tenant  from  whom  he  holds,  and  there  being  often  many 
tenants  interposed  between  him  and  the  landlord,  he  is  tlius  perpetually  liable  to  be  dis- 
trained for  arrears  not  his  own.  The  tenant,  in  a  word,  can  never  be  secure,  though  he  has 
faithfully  paid  his  rent  to  his  immediate  superior ;  because  be  is  still  liable  to  have  every 
thing  which  he  has  in  the  world  swept  off  by  an  execution  for  arrears  due  by  any  of  the 
many  leaseholders,  who  may  be  interposed  between  him  and  tlie  landlord.  It  is  obvious 
that  such  a  system  must  prevent  the  growth  of  agricultural  capital :  this,  joined  to  the 
exactions  of  the  middlemen,  has  been  the  true  cause  of  the  universal  prevalence  of  the 
cottage  system,  and  the  minute  subdivision  of  farms. 

848.  The  tithes  in  Ireland  have  long  been  coUected  with  a  severity  of  which  hardly 
any  European  state  furnishes  an  example.  This  has  arisen  from  the  w^th  and  influence 
of  the  clergy,  joined  to  the  destitute  situation  of  their  parishioners.  They  fell,  by  the 
law  of  that  country,  only  on  the  tiUage  land ;  the  greater  part  of  whidi  is  hdd  by  cottier 
tenants ;  and  thus  the  rich  are  exempted  from  bearing  their  share  of  the  burden. 

849.  Another  grievance,  though  not  so  extensive,  is  the  fine  imposed  upon  a  township,  for 
having  had  the  misfortune  to  have  a  seizure  for  illicit  distillation  made  within  its  bounds. 

850.  These  evils  have  been  attended  with  the  usual  depressing  ejfecU  of  oppression.  They 
have  prevented  the  growth  of  any  artificial  wants,  or  any  desire  of  bettering  their  con- 
dition,  among  the  mass  of  the  people.  Despised  by  their  superiors,  and  oppressed  by  all 
to  whom  tliey  might  naturally  have  looked  for  protection,  Uie  Iridi  have  felt  only  the 
natural  instincts  of  their  being.  Among  the  Presbyterians  of  the  north,  and  the  pea^ 
santry  in  the  vicinity  of  manufactiuing  towns,  who  are  to  a  certain  extent  educi^ed, 
higher  notions  of  comfort  may  have  imposed  some  restraint  on  the  principle  of  popu- 
lation ;  but  the  humiliated  poor  of  other  parts,  enjoying  no  respectability  ex  consideration 
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in  aoaaj,  fasve  sou^  only  the  means  of  subsistence ;  and  finding,  without  diiBcuhj, 
poTstoes,  milk,  and  a  hovel,  haye  overspread  the  land  with  a  wretched  offspring. 

B31.  To  tkete  cauaes  of  a  redundant  population,  of  which  the  goremment  of  the 
tomtrj  is,  directly  or  indirectly,  the  source,  are  to  be  added  others  of  a  different  kind. 

^S,  Thtjint  it  tke  i^fmemee  <tf  tke  parish  prietU^  who  encourage  marriage,  in  order  to  IncresM  their 
ovn  iiiwliiiMiHi,  and  the  nperstttioo  of  Che  people,  who  regard  it  as  a  religioua  duty. 

^Sk  TibrjKOMfoaaisr  if,  the  general  ignorance  of  the  people. 

ast.  Oa  £fc?  injfuenee  qf  edmcation,  in  reatrahung  the  tendency  to  early  and  isBpradent  SMrriace.  It 
wnddbeaapertaouainthisplaoetoenlaise. 

855.  KoTWus  olher  drcumttaneet  have  combined  to  multiply  to  a  great  degree  the 
fiKihties  of  population,  and  to  expand,  in  this  country,  beyond  almost  any  other,  the 
means  of  subsistence. 

BS6.  Tke^^rtSity^  tfihg  anaHry  may  be  mentioned  as  one  is^  the  most  obrious  of  these 
cirnm»tance&  The  soil  of  Ireland  is  in  general  so  rich,  that  it  will  yield  an  alternate 
crop  of  wheat  and  potatoes  for  ever,  without  any  very  great  Ubour,  and  with  little  manure. 
The  introduction  of  the  potato,  and  its  singular  adaptation  to  the  soil  and  climate  of 
Ireland,  are  other  concurring  causes.  An  acre  of  potatoes,  according  to  Newenham,  will 
yield  four  times  as  much  nourishment  as  one  of  wheat.  By  thus  expanding  the  means 
of  human  subsistence,  the  potato  has  greatly  promoted  the  population  of  Ireland ;  but 
ss  the  able  writer,  from  wiiom  we  have  selected  the  above  remarks,  observes,  **  unless 
the  people  are  predisposed,  from  other  causes,  to  press  upon  the  means  of  subsistence, 
it  has  no  tendency  to  augment  their  redundance.  Under  the  government  and  political 
inslitutioos  of  the  Irish,  the  population  of  the  country  would  have  been  equally  redundani, 
though  much  smaller  that  it  now  is,  if  they  had  lived  on  oats  or  wheaten  bread.  The 
introduction  of  the  potato  may  be  die  cause  why  the  population  is  now  six  in  place  of 
three  millioiis :  but  it  is  not  the  cause  why,  during  the  whole  period  of  this  increase, 
the  nmnbers  of  the  people  have  been  greater  than,  under  existing  circumstances^  could 
be  comfunablr  maintained.**     {Sup»  Encyc.  Brit.,  art  Ireland,) 

SSI.  That  agriettlhire  has  made  condderaHe  progress  in  Ireland  since  the  above  was 
written,  nearly  twenty  years  ago,  is  obrious  from  the  increased  exports  of  wheat  and 
odier  grain  fhim  her  ports ;  but  it  may  be  questioned  whether  during  this  period  any 
advance  has  taken  place  in  Uie  comforts  of  the  general  mass  of  Iier  population.  It  is  a 
remaricaUe  fact,  thai  in  the  year  1823,  when  great  numbers  of  the  labouring  class  in 
Ireland  were  starving  from  a  fidlure  in  the  potato  crop,  and  when  large  subscriptions 
were  raisng  in  Kngland,  and  even  on  the  Continent,  for  their  relief,  the  exportation  of 
grain  was  going  on  from  Cork  and  other  Irish  ports,  as  if  nothing  had  happaMRL  Be- 
fixv  much  improvement  can  take  place  in  the  condition  of  the  mass  at  Irish  population, 
it  b  necessary  that  they  should  possess  sudi  a  taste  for  die  comforts  of  life  as  will  restrain 
die  prindple  of  population,  by  lessening  the  number  of  early  marriages,  or  inducing 
that  degree  of  restraint  rendered  expedient  by  a  prudent  foresight.  At  present  nothing 
more  is  necessary  for  the  happiness  of  an  Irish  country  labourer  and  his  family  than  straw 
and  potatoes :  if  these  fail  him  he  is  lost,  because  he  can  fall  no  lower ;  if  any  thing  is  su- 
peradded to  his  means,  it  only  increases  the  desire  for  these  necessaries,  produces  a  greater 
rannber  of  children,  and  creates  an  additional  demand  for  straw  and  potatoes.  It  is  gratify- 
ing, however,  to  be  able  to  state  that  the  time  seems  arrived  for  the  introduction  of  doa>estic 
improvement  among  the  peasantry  of  Ireland.  At  no  former  period  has  the  British 
government  manifested  so  much  anxiety  to  discover  the  real  cauaes  of  the  miseries  which 
sffict  that  country,  and  in  every  session  of  parliament  some  enactments  are  made  for  its 
aBK&rs&on.  Tbe  enlightened  principles  of  political  economy  which  are  now  acted  on 
by  mimsten,  and  the  knowledge  of  this  science  which  within  these  few  years  has  spread 
aaooDg  all  classes,  cannot  fail  to  bring  Ireland  rapidly  forward  in  civilisation  and  refine- 
ment; and  we  wish  it  may  be  to  such  a  degree,  as  in  a  very  few  years  to  render  the 
aoDDont  wiricfa  we  have  above  given  mere  matter  of  history.  No  one  can  desire  this 
Jcnit  mote  ardently  than  we  do. 


CHAr.  VI. 

Of  tke  present  Stale  of  Agriculture  in  UUra-European  Countries, 

'  858.  In  this  department  of  our  history  the  reader  will  not  expect  morethan  a  very  rlight 
outline  ;  noc  only  from  our  limited  space  and  the  comparative  scarcity  of  materials,  but 
because  the  subject  is  less  interesting  to  general  readers.  We  shall  notice  in  succession 
dK  principal  countries  of  Asia,  Africa,  Australia,  and  America. 


138  HISTORY  OF  AORICULTURE.  Part  I 


SiCT.  I.     Qfthepreteni  State  cfjtgricuUure  m  Ana, 

859.  Tht  a^patltwrt  <f  Ana  is  of  a  veiy  difierent  character  from  that  of  Europe, 
owing  chiefly  to  the  great  difference  of  dimate,  and  partly  to  the  difierence  of  ciTili- 
sation.  The  culture  of  this  division  of  the  globe  is  duefly  of  two  kinds,  water  culture 
and  pasturage.  Vety  little  can  be  done  without  artificial  watering,  except  in  the 
northern  and  mountsinous  parts,  where  the  climate  resembles  that  of  Europe.  Even 
the  palm  and  other  fruit  trees  are  watered  in  some  parts  of  Persia  and  Arabia,  and 
several  finiit  trees  are  regularly  irrigated  in  India.  Tlie  grand  bread  com  of  Asia  is  rioe, 
a  watered  grain  ;  and  the  most  valuable  fruits,  those  of  the  palm  family ;  the  most 
usefiil  agriculturd  labourer  is  the  ox,  and  his  species  are  also  the  most  valuable  as  pastur- 
age aniiTiylf- 

SoBSBCT.  1.   Cf  the  present  State  of  Agriculture  in  Asiatic  Tttrkey. 

860.  Asiatic  jTurfoy  extends  from  the  Archipelago  1050  miles  to  Ararat  in  Persia  on 
the  east,  and  from  the  Euphrates  1100  miles  to  the  Caucasian  mountains  on  the  north. 
It  contains  a  number  of  provinces  di^ring  materially  from  each  other  in  natural  drcum- 
stances,  and  artificial  culture ;  but,  unfortunately  for  us,  very  little  is  known  of  their 
agriculture.  In  genersl,  die  Asiatic  Turks  are  to  be  considered  as  a  wandering  and  pas- 
toral people,  cultivating  no  more  com  than  wliat  b  suffident  for  Ibeir  own  maintenance  ; 
and  scarcely  half  dvilised. 

861.  The  cHmate  of  Asia  Minor  has  been  always  considered  excdlent.  The  heat  of 
thesummeristemperedbynumerouschainsof  hi^  mountains,  some  of  wUdi  are  covered 
constantly  with  snow.  The  aspect  of  Asiatic  Tiirkey  is  mountainous,  intermingled  with 
sparious  and  beautiful  plains,  which  afibrd  pasture  to  the  numerous  flocks  and  herds  of 
the  Turkomans,  llie  soil  is  varied;  but  the  chief  agricultural  products  are  wheat, 
barley,  and  doura  (millet).  It  abounds  also  with  grapes,  olives,  and  dates.  In  Syria,  the 
agriculture  is  deplorable,  and  die  peasants  are  in  a  wretched  condition,  bdng  sold,  as  in 

,  Poland,  with  the  soil,  and  thdr  constant  five  being  barley  bread,  onions,  and  water. 

862.  The  numerous  mauntaixis  of  Askitic  Turkey  are  frequently  clothed  with  immense 
forests  of  pines,  oaks,  beeches,  elms,  and  other  trees ;  and  die  southern  shores  of  the  Black 
Sea  present  many  gloomy  forests  of  great  extent.  The  inhabitants  are  hence  supplied  wilii 
abundance  of  fuel,  in  defect  of  pit-coal^  which  has  not  been  explored  in  any  part  of 
Asiatic  Turkey.  Sudden  conflagrations  arise  from  the  heed- 
less waste  of  the  caravans,  which,  instead  of  cutting  off  a  fiew 
branches,  often  set  fire  to  a  standing  tree.  Hie  extensive 
-provinces  of  Natolia,  Syria,  and  Mesopotamia  have  been  litde 
accessible  to  European  curiosity,  since  their  reduction  under 
the  Turkish  yoke.  In  Pinkolon's  Geography  we  have  a 
catalogue  of  those  plants  and  trees  that  have  been  found  wild 
in  the  Asiatic  part  of  the  Ottoman  territory.  Severs!  dydng 
drugs  and  articles  of  the  materia  medica  are  imported  from 
the  Levant,  among  whidi  are  madder,  and  a  variety  called  • 
alisan,  which  grows  about  Smyrna,  and  affords  a  much  finer 
red  dye  than  the  European  kind  ;  jali^  scammony,  sebesten, 
the  ridnus  (Itidnus  commiknis,  J^.  105.)  yielding  by  exprea-  ^ 
don  castor  oil,  squirting  cucumber,  coloquintida,  opium 
poppy,  and  spikenard.  Hie  best  horses  in  Asiatic  Turkey 
are  of  Arabian  extraction ;  but  mules  and  asses  are  more  gene- 
rally used,  llie  beef  is  scarce  and  bad,  the  mutton  superior, 
and  the  kid  a  &vourite  repast  Other  animals  are  the  bear, 
tiger,  hyaena,  wild  boar,  jackal,  and  dogs  in  great  abundance.  On  ^  tummits  of  Caa- 
casus  is  found  the  ibex,  or  rodugoat ;  at  Angora,  singular  goats  and  cats ;  the  gaiel, 
deer,  and  hares  in  great  abundance,  are  found  in  Asia  Minor,  llie  partridges  are  gene- 
rally of  the  red-legged  kind,  larger  than  the  European ;  fish  is  plentiAil  and  excellent. 

SussxGT.  2.  Of  the  present  State  of  Agriculture  in  Persia. 

863.  The  dimate  of  Persia  b  various  in  different  parts ;  depending  less  on  difierence 
of  latitude  than  on  the  nature  and  devation  of  the  country,  so  tiiat  it  b  said  to  be  the 
country  of  three  climates.  The  northern  provinces  on  the  Caspian  are  oomparativdy  cold 
and  moist :  in  the  centre  of  the  kingdom,  as  Chardin  observes,  the  winter  begins  in 
November  and  continues  till  March,  commonly  severe,  with  ice  and  snow,  the  latter 
fUling  dbiefly  on  the  mountains,  and  remaining  on  those  tiiree  days'  journey  west  of 
Ispalukn  for  eight  months  in  the  year.  From  March  to  May  high  vrinds  are  frequent ; 
but  from  May  to  September  the  air  is  serene,  refreshed  by  breeses  in  the  night.    Hie  heat. 
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bowew,  is  dming  tfab  period  exooBre  in  the  low  countiiei  bordering  on  the  Indian 
Ocean  and  Peroan  Gtilf,  in  Chnaislan,  tiie  deaerts  of  Kennan,  and  also  in  some  parts  of 
tbeiDteriory  particiilaiiy  at  Teiman,  the  capttaL  FVtim  September  to  Norcmber  the  winds 
agun  prevaiL  In  the  eentre  and  sooth  the  air  is  generally  dry ;  thunder  and  lightning 
are  immmrnnon,  and  a  rainbow  is  sddom  seen ;  earthquakes  ire  afanost  unknown ;  but 
hesi  is  often  destractiTe  in  the  spring.  Near  the  Peraan  Gulf  the  hot  wind,  called 
"  samielv"  aometiniea  suflfocates  the  nnwarj  trardler.  The  surnmers  are,  in  general, 
very  mild,  after  asceiHliug  the  mountains.  To  the  north  of  Shiras  tlie  winters  are  aerere, 
iuaonnxfa  that,  in  the  ricinity  of  Tefaraun  and  Tabrecs,  all  communication  Is  cut  off  ibr 
sereial  wmic*  waive  wodcs  between  these  cities  and  the  adjoining  villages.  The  climate, 
natwiAstanding  tins  sudden  transition  from  beat  to  cold,  is  singularly  heahhy,  with  the 
aoeption  of  the  provinoes  of  Gfailan,  and  Maaandcram.  The  air  is  dry ;  the  dews  not 
iBsalnbrioos.  'Die  atmosphere  is  always  clear,  and  at  night  the  planets  shine  with  a 
degree  of  faistre  unknown  in  Europe ;  and  as  it  seldom  rains,  here  are  none  of  those 
damps  or  pestiferoaa  erhalations  so  common  in  the  woody  parts  of  Hindustan. 

864.  T%e  sterface  of  Perna  is  di^nguiwhed  by  a  deficiency  of  rivers  and  a  multitude 
of  mountains  ;  its  plams,  where  they  occur,  are  generally  desert.  So  that  Persia  may  be 
divided  into  two  parts  by  deserts  and  mountains;  and  this  division,  it  is  said,  has  generally 
mflnrmfd  its  faiaikory  and  destinies  in  all  ages.  It  is  every  where  open,  and  no  where 
piiLsmts  a  ttkriring  populous  appearance.  Even  the  cities  and  their  environs  have  some- 
iIbi^  of  desolation  and  decay  in  their  aspect,  and  many  of  them  are  actually  ruined  or 
negtectedy  of  which  Buschire  and  its  territory  {fg,  106.)  is  an  example.  The  i 
tile  and  thriving  prorinoes  are  those  on  tiie  north. 


865.  The  ioS  may  be  regarded  as  imftrtil^  and,  aocoiding  to  Cbardin,  not  more  than 
one  tenth  part  was  cultfvalad  in  hb  time.  Hie  mountains  of  this  country,  which  are  Ibr 
the  most  part  rocky,  without  wood  or  plants,  are  interspersed  with  valleys,  some  of  which 
are  stony  and  sandy,  and  some  conajsting  of  a  hard  dry  day,  which  requires  continual 
watering;  and  hence  Ae  Fenian  cultivator  is  much  empliqrad  in  irrigation.  In  general 
die  sail  of  Peraia  is  light  and  sandy  in-tfie  south  and  eaat ;  hard  and  gravelly  in  the  west, 
sod  rich  and  loamy  on  the  borders  of  (he  Caspian  Sea. 

466.  Tim  landed  property  of  Pertia,  like  that  of  other  despotic  countries,  is  considered 
as  wfaoUy  tiie  prupqi^  of  tihe  sovereign ;  and  held  by  the  proprietors  and  occupiers  on 
certain  conditions  of  military  service,  and  supplies  of  men  and  provisions  in  time  of  war. 
867.  The  agrieuliural  products  of  Pertia  are  as  various  as  the  climate  and  soils,  llie 
wheat  is  excelknt,  and  is  the  common  grain  used  In  bread-making.  Rice,  whicli  is  in 
naive  universal  use,  is  produced  in  great  perfection  in  the  northern  provinces,  vriiich  are 
well  watered.  Barley  and  millet  are  sown,  but  oats  are  little  ailtivated :  in  Armenia 
thoc  is  some  rye.  The  vine  is  generally  cultivated ;  but  in  the  north-west  countries  they 
«e  obliged  to  bury  the  shoots  to  protect  diem  from  the  frost.  The  silkworm  is  culti- 
lalod  in  most  parts  of  the  country ;  cotton  and  indigo  are  also  grown ;  and  no  country  in 
the  worid  equals  Penia  in  tlie  number  and  excellence  of  its  fruits. 

8$8.  The  date  tree  is  grovm  in  plantations  in  the  proportion  of  fifty  females  to  two 
■alss.  The  natives  begin  to  impr^^nate  the  females  with  the  blossoms  of  the  male  in 
Haith  and  April,  idlfging  diat  their  proximity  is  not  sufficient  to  insure  the  produce  of 
fiuit:  this  practice  has  been  earried  on  among  them  from  the  earliest  ages.  {Scot  Waring* t 
IVras,  du^  xxix.) 

809.  Tke  moet  esteemed  of  ike  cuUivated  fruUs  of  Europe  are  indigenous  in  Perna,  and 
hnre  pnohshiy  been  hence  difiuaedover  the  w^estera  world.  These  are  the  fig,  the  pome- 
^aoate,  the  mulberry,  the  almond,  peach,  and  apricot.  Orange  trees  of  an  enormous 
size  are  fimnd  in  tiie  sheltered  secessesof  the  mountains,  and  the  deep  warm  sand 
« the  timre  of  tiie  Gaqnan  is  peculiarly  ihveurable  to  the  culture  of  the  citron  and  the 
^e^sBBDoag  fixnta.  Apfdes,  pears,  cherries,  walnuts,  melons,  besides  the  fruits  already 
ACBtionadf  are  every  wfane  to  be  precMred  at  very  low  prices ;  tiie  quinoesof  Ispahan  are 
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the  finest  in  the  East ;  and  no  g^pe  is  more  delicious  than  that  of  Shiraz.  In  the  pro- 
vinces  bordering  on  the  Caspian  Sea  and  Mount  Caucasus,  the  air  is  perfumed  with  roses 
and  other  sweet-scented  flowers.  Among  the  vegetable  productions  we  may  enumerate 
cabbages,  cucumbers,  turnips,  carrots,  peas,  and  beans ;  and  the  potato,  which  has  been 
lately  introduced,  thrives  remarkably  well.  Poppies,  from  which  an  excellent  opium  is 
extracted,  senna,  rhubarb,  saffron,  and  assafoetida  are  produced  in  many  parts  of  the  king- 
dom.  The  vine  grows  here  luxuriantly,  and  further  to  the  south  cotton  and  sugar  are 
articles  of  common  cultivation.  Poplars,  large  and  beautiful,  and  the  weeping  willow, 
border  the  courses  of  the  streams,  and  the  marshy  tracts  abound  with  tlie  kind  of  rush  that 
serves  for  the  Persian  matting.  Ornamental  shrubs  or  herbaceous  plants  are  little  known  ; 
but  the  jasmine  and  the  blue  and  scarlet  anemone  in  the  thickets,  and  the  tulip  and  ra* 
nunculus  in  the  pastures,  are  abundant  and  beautiful,  and  give  an  air  of  elegance  to 
the  country. 

870.  TVitf  saline  deserts  of  Persia  are  for  the  most  part  destitute  of  trees,  and  support 
hardly  any  plants  except  such  as  are  also  found  on  the  sea-shore.  On  the  high  moun- 
tains they  are  much  the  same  as  those  observed  on  the  alps  of  Switzerland  and  Italy. 
The  plants  on  the  hills  and  plains  adjoining  the  Caspian  are  better  known. 

871.  The  live  stock  of  Persia  is  the  same  as  in  European  countries  with  some  addi- 
tions. According  to  Chardin,  the  Persian  horses  are  the  most  beautiful  in  the  East ; 
but  they  yield  in  speed,  and,  as  some  say,  in  beauty  also,  to  the  Arabian ;  however,  thej 
are  larger,  more  powerful,  and,  all  things  considered,  better  calculated  for  cavalry  than 
those  of  Arabia.  Tbere  are  several  breeds  of  horses,  but  the  most  valuable  is  that  called 
the  Turkoram ;  these  are  so  hardy  that  they  have  been  known  to  travel  nine  hundred 
miles  in  eleven  successive  days.  The  Arabian  blood  has  been  introduced  into  this 
country.  Their  usual  food  is  chopped  straw  and  barley ;  their  bed  is  made  of  dung, 
dried  and  pulverised,  and  every  morning  regularly  exposed  to  the  sun.  They  are  clothed 
with  the  greatest  attention,  according  to  the  climate  and  season  of  the  year ;  and  during 
the  warm  weather  are  kept  in  the  stable  all  day,  and  taken  out  at  night 

872.  Mules  are  also  here  in  considerable  request,  and  the  ass  resembles  the  Euro- 
pean ;  but  a  breed  of  this  animal  has  been  brought  from  Arabia,  of  an  excellent  kind, 
the  hidr  being  smooth,  the  head  high,  and  the  motion  spirited  and  agile.  Although  the 
mules  are  small,  they  are  fairly  proportioned,  carry  a  great  weight,  and  those  that  are 
intended  for  the  saddle  are  taught  a  fine  amble,  which  carries  the  rider  at  the  rate  of  five 
or  six  miles  an  hour.  The  camel  (Jig,  107.)  is  also  common ;  and  the  animals  which 
are  exported  firom  }q» 
Persia  to  Turkey 
have,  as  Chardin 
says,  only  one 
hunch,  while  those 
of  India  and  Ar 

bia  have  two.  The  

Persian  cattle  in       ^JWSi/    UP-Afitfertfef^-^^ST^  "^1 

general    resemble  ^ 

the       European.  ^__  .-^lVfci^fe->4K^r:^rT  *^  ^    i^-^v.^^ 
Swine  are  scarce,  :rri?ir=^"^S  *^*'"  ~^  Mfcjg^  "Lji,  WJ  "fc"      V"^^: 

exc^t      in      the      -t^^I^^jgi^Sjgte^:^^ 
north-west     pro-  — "- — ^-^e-- 

vinces.  The  flocks  of  sheep,  among  which  are  those  with  large  tails,  are  most  nume- 
rous in  the  northern  provinces  of  Erivan,  or  the  Persian  part  of  Armenia  and  Balk. 
The  few  forests  abound  with  deer  and  antelopes  ;  and  the  mountains  supply  wild  goats, 
and  probably  the  ibex,  or  rock  goat.  Hares  are  common.  The  ferocious  animals  are 
chiefly  concealed  in  the  forests,  such  as  the  bear  and  boar,  the  lion  in  the  western  parts, 
the  leopwd,  and,  as  some  say,  the  small  or  common  tiger.  Seals  occur  on  the  rocks  of 
the  Caspian.  Tbe  hyaena  and  jackal  belong  to  the  southern  provinces.  'Hie  seas 
abound  with  fish  of  various  descriptions ;  the  Caspian  afibrds  sturgeon  and  delicious 
carp.  The  most  common  river  fish  is  the  barbel.  The  same  sorts  of  wild  and  tame 
fowl  are  common  in  Persia  and  in  Europe,  with  the  exception  of  the  turkey,  whose 
nature  does  not  seem  to  be  congenial  to  this  climate.  Pigeons  are  numerous,  and  par- 
108  ^  /T  bridges  are  large  and  excellent,  llie  bul-bul,  or  Oriental 
nightingale,  enlivens  the  spring  with  his  varied  song. 
The  Persians  have  been  long  accustomed  to  tame  beasts 
of  prey  and  even  to  hunt  with  lions,  tigers,  leopards, 
?  panthers,  and  ounces. 

873.  TV  Tertian*  ktmi  the  gtu^  in  a  curiom*  manner,  {fig.  lOB.) 

They  stick  two  poke  in  their  girdle,  upon  which  they  phice  either 

their  outer  oosL  or  a  pair  of  trownen,  and  these  at  a  distance  are 

es=.JBb-->,^>-— ^^ -^-^-^^^^^  intended  to  look  like  the  horns  of  an  animal;  they  then  with  a 

i  prowl  aboot  the  flel^,  and  the  quail,  seeing  a  form  more  Uke  a  beast  than  a  man,  permits  It  to 
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874-  Of  the  imjdemerUt  and  operaiitmi  of  Persian  agricul- 
ture little  is  known  with  precision,  llie  plough  is  said  to  be 
small,  and  drawn  by  lean  cattle,  so  that  it  merely  scratches  the 
groDiid.  The  plough  of  Erzerum  (Jig.  109  )  is  a  clumsy 
nnplement,  on  the  share  of  which  the  dJriver  stands,  both  for 
tbe  sake  of  being  carried  along  and  of  pressing  down  the 
wedge.  After  the  plough  and  harrow  the  tpnde  is  used  for 
forming  tbe  ground  into  squares,  with  ledges  or  little  banks  to  retain  the  water.  The 
dmig  used  is  chiefly  human,  and  that  of  pigeons,  mingled  with  earth  and  presenred  for 
two  years  to  diminish  its  heat. 

875.  The  dung  of 
^  jntieons  is  so  highly 

prized  in  Persia  that 
many  pigeoo-houses 
(^.  110.)  ve  erect- 
mL  at  a  diiktance  from 
habitations,  for  tha 
sole  purpose  of  col~ 
lecting  their  ma- 
nure. They  art 
large  round  towers, 
rather  broader  at 
the  bottom  than  at 
the  top,and  crowned 

by  conical  spiracles  through  which  the  pigeons  descend.  Their  interior  resembles  a 
faaneycomb,  forming  thousands  of  holes  for  nests ;  and  the  outsides  are  painted  and 
ornamented.  The  dung  is  applied  almost  entirely  to  the  rearing  of  melons,  a  fruit  indis- 
penssble  to  the  natires  of  warm  countries  during  the  great  heats  of  summer,  and  also  the 
most  rapidly  raised  in  seasons  of  scarcity  ;  and  hence  the  reason  that  during  the  famine 
of  Samaria  a  cab  of  dove's  dung  was  sold  for  6ve  pieces  of  silver.  (2  JTingSf  vi.  25.)  In 
Fosa  are  grown  the  finest  melons  in  Asia.  The  nobles  pride  themselves  in  excelling 
in  this  fruit,  and  some  are  said  to  keep  pigeons  to  the  extent  of  10,000,  and  upwards, 
soleiy  Cor  their  dung,  as  a  manure  for  this  fruit,  the  pigeon  not  being  eaten  by  Persians. 
{Mmers  Second  Journey^  141.) 

876.  A^  ortMe  culture  is  carried  on  in  Persia  without  artificial  watering ;  and  yarious 

nodes  are  adopted  for  raising  the  element  from  wells  and  rivers  for  this  purpose.     Hie 

Persian  wheel  is  well  known.     The  deficiency  of  rivers  in  Persia  has  obliged  the  natives 

to  torn  all  their  ingenuity  to  the  discovery  of  springs,  and  to  the  bringing  of  their  streams 

to  the  sar&ee  of  the  earth.    To  e£fect  this,  when  a  spring  has  been  discovered,  they  dig  a 

well  ozttil  they  meet  with  the  water ;  and  if  they  find  that  its  quantity  is  sufficient  to 

repay  them  £or  proceeding  with  the  work,  they  dig  a  second  weU,  so  distant  from  the 

o^er  as  to  allow  a  subterranean  communication  between  both.     They  then  ascertain  the 

Clearest  line  of  communication  with  the  level  of  the  plain  upon  which  the  water  is  to  be 

bcDugbt  into  use,  and  dig  a  succession  of  wells,  vrith  subterranean  communications 

between  tbe  whole  suite  of  them,  untO  the  water  at 

length  comes  to  the  snrftce,  vrhen  it  is  conducted  by 

baoked-up  channds  into  the  fields  to  be  irrigated.    The  , 

extent  of  country  throu^  whidi  such   streams   are 

soBMtiiiics  conducted  is  quite  extraordinary.  In  making  ^ 

the  wdk  (fig.  1 1 1.)  a  shaft  is  first  dug,  then  a  wooden  = 

handle  is  placed  aver  it,  from  which  is  suspended  a  j 

katfaem  bucket,  which  is  filled  with   the  excavated 

matter  by  a  man  below,  and  wound  up  by  another  above.     Where  the  soil  is  against  the 

BKMith  of  the  vrells,  tliey  are  secured  by  masonry.     This  mode  of  procuring  water  ia 

eooBiion  to  the  whole  of  Persia,  and  has  the  great  defect  of  being  easily  destroyed  by  an 

aeny.     (Moritr's  Second  Joumeu,  164.) 

877.  Tkeforetis  of  Persia  are  few,  and  chiefly  in  the  mountains  of  Mazanderam  and 

Q^iiaa,  aad  tfaoee  towards  Kurdistan.     The  trees  are  several  kinds  of  pines,  the  cedar 

ttd  cypiiMs,  limes,  oaks,  acacias,  and  chestnuts ;  the  sumach  is  abundant,  and  used  for 

tBuang;  matinit  is  procuied  fitnn  the  jFrizinus  (Xmus.     Very  little  fuel  is  consumed 

in  PenU,  and  timber  is  seldom  used ;  in  the  castles  and  principal  houses,  arches  are 

aapbfyed  instead  of  timber  fioon. 
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SoBSBCT.  3.     Of  the  present  State  (f  Agriculture  in  Independent  Tatary. 

878.  The  extent  of  Independent  Tatary  can  hardly  be  considered  as  well  defined  ; 
but  Pinkeiton  measures  it  from  the  Caspian  Sea  on  the  west  to  tlie  mountains  of  Belus 
on  the  east,  a  space  of  870  miles ;  and  from  the  mountains  of  Gaur  to  the  Russian  boun« 
daries  on  the  north  of  the  desert  o€  Issim,  a  distance  of  1500  miles.  It  is  occupied  by 
the  Buchanan,  Tungusian,  Kirgusian,  and  other  Tatar  hordes ;  and  is  a  celebrated  and 
interesting  country,  as  being  the  probable  seat  of  the  most  ancient  Persian  kingdoms^ 
and  as  having  given  birth  to  Zoroaster  and  other  men  eminent  in  Oriental  literature. 
Modem  travellers  represent  the  more  civilised  of  this  nation  as  indolent,  but  good- 
natured,     lliey  are  easily  recognised  among  other  varieties  of  man. 

879.  The  climate  of  this  extensive  country  appears  to  be  excellent,  the  heat  even  of 
the  southern  provinces  being  tempered  by  the  high  mountains  capped  with  perpetual 
snow ;  and  though  situated  in  the  parallel  of  Spain,  Greece,  and  Asiatic  Turkey,  the 
proximity  of  the  Siberian  deserts  and  the  lofty  alps  render  the  summer  more  temperate. 

880.  The  gurfaee  of  the  country  presents  a  great  variety ;  and  there  are  numerous 
livers,  hills,  and  mountains. 

881.  The  soil  near  the  rivers  is  very  productive,  so  that  the  grass  exceeds  the  height  of 
a  man.  In  any  other  hands  but  those  of  the  Tatars,  this  country  miglit  rival  any  Euro- 
pean region. 

882.  All  that  is  known  of  the  tillage  of  the  Tatars  is,  that  rice  and  other  grains  are  cul- 
tivated near  tlie  towns,  but  that  the  great  dependence  of  the  people  is  upon  their  flocks 
and  herds.  Bucharia  is  the  richest  country,  both  in  com  and  cattle.  TThere  they  have 
horses,  camels,  oxen,  sheep,  and  goats,  which  some  individuals  reckon  by  thousands,  and 
make  large  sales,  especially  of  horses,  to  the  Persians  and  Turks.  They  have  also 
dromedaries,  whidi  furnish  a  considerable  quantity  of  woolly  hair,  which  they  clip  oflT 
periodically  and  sell  to  the  Russians.  The  lambskins  are  celebrated,  being  damasked,  as 
it  were,  by  clothing  the  little  animal  in  coarse  linen  ;  but  the  wool  of  the  sheep  is  coarse, 
and  only  used  in  domestic  consumption  for  felts  and  thick  cloths.  The  steppes,  which 
are  of  immense  extent,  supply  them  with  objects  of  the  .  i  J.  ^ 
dtmce,  wolves,  foxes,  badgers,  antelopes,  ermines,  wea- 
sels,  marmots,  &c  In  the  southern  and  eastern 
mountains  are  found  wild  sheep  (0\is  J/iksimon),  the 
ox  of  Thibet  (B&b  griinniens,  fg,  112.)  which  seems  j 
to  delight  in  snowy  alps,  chamois,  tigers,  and  wild  : 
asses.  There  seems  throughout  the  whole  of  Tatary  \ 
to  be  a  deficiency  of  wood ;  and  the  botany  of  this  im-  - 
mense  region  is  aa  little  known  as  its  agriculture. 

SuBSXCT.  4.     Of  the  present  State  of  Agriculture  in  Arabia* 

883.  The  extent  of  Arabia  is  somewhat  greater  than  that  of  Independent  Tatary.  The 
climate  is  hot,  but  mere  is  a  regular  rainy  season,  from  the  middle  of  June  to  the  end  of 
September,  in  some  mountainous  district,  and  from  November  till  Fdiruary  in  others. 
Ilie  remaining  months  are  perfectly  dry  ;  so  that  the  year  in  Arabia  consists  only  of  two» 
seasons,  the  dry  and  the  rainy.  In  the  plains,  rain  is  sometimes  unknown  for  a  whole 
year.  It  sometimes  freezes  in  the  mountains,  while  the  thermometer  is  at  86"  in  the 
plains,  and  hence  at  a  small  distance  are  foimd  fruits  and  animals  which  might  indicate 
remote  countries. 

884.  The  general  surface  presents  a  central  desert  of  great  extent,  with  a  few  fertile 
oases  or  isles,  and  some  ridges  of  moimtains,  chiefly  barren  and  unwooded.  The  flou- 
rishing provinces  are  those  situated  on  the  shares  of  the  Red  and  Persian  Seas,  the  interior 
of  the  country  being  sterile  for  want  of  rivers,  Ukes^  and  perennial  streams.  The  soil  is 
in  general  sandy,  and  in  the  deserts  is  blown  about  by  the  winds. 

885.  The  agricultural  /wvducjf  are  wheat,  maize,  doura  or  millet,  bariey,  beans,  lentils, 
and  rape,  with  the  sugar-cane,  tobacco,  and  cotton.  Rice  seems  unknown  in  Yemen, 
and  oats  throughout  Arabia;  the  horses  being  fed  with  barley,  and  the  asses  with 
beans.  They  dbo  cultivate  *<  uars,**  a  plant  which  dyes  yellow,  and  is  exported  in  great 
quantities  from  Mocha  to  Oman ;  and  **  fua,**  used  in  dyeing  red ;  likewise  indigo. 
The  wheat,  in  the  environs  of  Maskat,  yields  little  more  than  ten  for  one;  and  in  the  best 
cultivated  districts  of  Tomen,  fifty  for  one ;  but 
the  doura  sometimes  much  exceeds  this  ratio, 
yielding  in  the  highlands  140,  and  in  the  Te- 
hama, or  plain,  from  200  to  400.  By  their 
mode  of  sowing  and  watering  this  grain,  the 
inhabitants  of  Tehama  reap  three  successive 
crops  from  the  same  field  in  the  same  year. 
The  plough  {fig,  113.)  is  simple,  and  the  pick  is  used  instead  of  the  spade. 
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836.  Tike  mUgenoust  or  partialfy  cuUtpated,  pUmU  and  trees  of  Arabim  are  numeroua, 
and  several  of  tibem  furnish  important  articles  oT  ooonnerce.  The  ▼egetablcs  of  the  dry 
\HRen  d&dbicts,  exposed  to  the  vertical  sun,  and  refreshed  merely  by  nightly  dews,  belong 
far  ^  most  part  to  the  genera  d  J^iott  Mesembryioithemum,  £uph6rbia,  Stapelio,  and 
Salsola.  On  the  western  side  iii  the  Arabian  desert,  numerous  rivulets,  descending  into 
the  Red  Sea,  diffuse  verdure  ;  and  on  the  mountains  from  which  they  nm  vegetation  is 
more  abundant.  Hither  many  Indian  and  Persian  plants,  distinguished  for  their  beauty 
oruse,  have  been  transported  in  former  ages,  and  are  now  found  in  a  truly  indigenous 
state :  such  is  the  case  probably  with  the  tamarind,  the  cotton  tree  (inferior  to  the  Indian), 
the  poowgranate,  the  banyan  tree  or  Indian  fig,  the  sugar-cane,  and  many  species  of 
melons  and  gourds.  Arabia  Fdix  may  peculiarly  boast  of  two  valuable  trees,  namely, 
(he  coffee  {Coffea  arWca),  found  both  cultivated  and  wild ;  and  the  .^fmyris  Opobdlsamum, 
which  yields  the  balm  of  Mecca.  Of  the  palms,  Arabia  possesses  the  date,  the  cocoa-nut, 
sod  the  great  fiuvpalm.  It  has  also  the  sycamore  fig,  the  plantain,  the  almond,  the  apricot, 
the  peach,  the  papaw,  the  bead  tree,  the  Mimosa  nilotica  and  aensitlva,  and  the  orange. 
Among  its  shrubs  and  herbaceous  plants  may  be  enumerated  the  ridnus,  the  liquorice, 
and  the  senna,  used  in  medicine  ;  and  the  balsam,  the  globe  amaranth,  the  white  lily, 
and  the  greater  pancratium,  distinguished  for  their  beauty  and  fragrance. 

887.  The  Uce  stock  of  Arabia  is  what  constitutes  its  principal  riches,  and  the  most 
Tsloable  are  those  species  of  animals  that  require  only  succulent  herbs  for  their  nourish- 
ment. The  cow  here  yields  but  little  milk ;  and  the  fiesh  of  the  ox  is  insipid  and  juice- 
less.  The  vrool  and  mutton  of  the  sheep  are  coarse.  The  bezoar  goat  is  found  in  the 
mountains.    The  bufialo  1 1 1 

is  unknown;  but  the 
camel  and  dromedary 
{fg.  114.)arebotfainuse 
as  beasts  ofburdm.  Hie 
civet  cat,  musk  rat,  and 


are  vahiaUe  in  commerce. 

Fbeaaant5,partridges,and 

common  poultry  abound  < 

in  Yemen;  andthereare 

BDmerous  ferocious  animah,  birds  of  prey,  and  pestiferous  insects. 

888.  Bvt  the  hone  is  of  ail  the  animisls  of  Arabia  the  most  valuable.  This  animal  is  said 
to  he  foand  vrild  in  the  extensive  deserts  on  the  north  of  Hadramant :  this  might  have  been 
iht  case  in  ancient  times,  unless  it  should  be  thought  more  probable,  that  the  wild  horse 
of  Tatary  has  passed  through  Fersia,  and  has  been  only  perfected  in  Arabia.  The  horses 
here  are  distributed  into  two  classes,  viz.  the  kadiichi,  or  common  kind,  whose  genealogy 
has  not  been  preserved,  and  the  kochlanij  or  noble  horses,  whose  breed  has  been  ascertained 
for  2000  years,  proceeding,  as  their  fobles  assert,  from  the  stud  of  Solomon.  They 
an  reared  by  the  Bedouins,  in  the  northern  deserts  between  Baasora,  Merdin,  and  the 
frontiers  of  Syria ;  and  tfaou^  they  are  ndtber  large  nor  beautiful,  their  race  and  here- 
ditary qualities  bdng  the  only  objects  of  estimation,  the  preservation  of  their  breed  is 
Gae£]Ily  and  authentically  witnessed,  and  the  oi&pring  d  a  kochlani  stallion  with  an 
ignoble  race  is  reputed  kadischu  These  will  bear  the  greatest  fatigues,  and  pass  whole 
^ys  without  food,  living,  according  to  the  Arabian  metaphor,  on  air.  They  are  said  to 
nish  on  a  foe  with  impetuosity ;  and  it  is  asserted  that  some  of  them,  when  wounded  in 
battle,  wiU  withdraw  to  a  spot  where  dieir  master  may  be  secure ;  and  if  he  fall,  they  will 
Bogfa  fior  assistance;  accordingly,  their  value  is  derived  from  their  singular  agility, 
ettnme  docility,  and  uncommon  attachment  to  their  master.  The  Arabian  steeds  are 
tonetimes  bought  at  excessive  rates  by  the  English  at  Mocha.  The  Duke  of  Newcastle 
aaerts  that  the  ordinary  price  of  an  Arabian  horse  is  lOOCV.,  2000/.,  or  even  3000/. ;  and 
diat  die  Arabs  are  as  careful  in  preserving  the  genealogy  of  their  horses,  as  princes  in  re- 
oonfiog  that  iji  dieir  fomilies.  The  grooms  are  very  exact  in  registering  the  names  of  the 
nes  and  dams  of  these  animals ;  and  some  of  these  pedigrees  ore  of  very  ancient  date. 
It  is  affirmed  that  Arabian  colts  are  brou^it  up  with  camels'  milk. 

889.  OfUte  agricultural  impitmenU  and  operations  of  Arabia  almost  nothing  is  known. 
IWir  plough,  aa  we  ha;ve  seen,  is  a  poor  implement,  and  instead  of  a  spade  they  use  the 
pBck.  The  principal  exertion  of  the  husbandman's  industry  is  to  water  the  lands  from 
die  rivulets  and  wells,  or  by  conducting  the  rains.  Barley  is  reaped  near  Sana  in  the 
saddle  of  July ;  but  the  season  depends  on  the  situation.  At  Maakat,  wheat  and  barley 
««  sown  in  December,  and  reaped  in  Bdarch;  but  doura  (the  great  millet)  is  sown  in 
Almost,  and  reaped  in  the  end  of  November.  The  Arabians  pull  up  their  ripe  com  by 
the  mots;  but  the  green  com  and  grass,  aa  forage  for  their  cattle,  are  cut  with  the  sickle. 
In  tfnsfaing  their  com,  they  lay  the  sheaves  down  in  a  certain  order,  and  dien  lead  over 
dKm  two  oxen  dragging  a  large  stone. 
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SaasxcT.  5.     €f  tkepreteni  Slate  tf  Agriculture  in  Hinduttim, 

890.  The  cUnuxie  and  seasons  of  this  extensTe  region  ore  considenbly  diversified  by 
difTerence  of  latitude  and  local  situation ;  nevertheless,  throughout  the  wide  regions  of 
Hindustan  there  is  some  similarity  of  climate.  Although  in  Thibet  the  winter  nearly 
corresponds  with  that  of  Swit£erland  and  other  parts  of  Europe,  in  the  whole  extent  of 
Hindustan,  except  in  Cashmere,  there  can  hardly  be  said  to  be  a  vestige  of  winter,  except 
the  thick  fogs  similar  to  those  of  our  November ;  and  excessive  runs,  or  excessive  heats, 
form  the  chief  varieties  of  the  year. 

891.  The  surface  of  the  country  is  much  diversified ;  but  there  are  no  mountsins  of 
any  very  great  height ;  the  ghauts  not  being  estimated  at  above  three  thousand  feet  The 
vast  extent  of  Hindustan  consists  chiefly  of  large  plains,  fertilised  by  numerous  rivers  and 
streams,  and  interspersed  with  a  few  ranges  of  hills.  The  periodical  rains  and  intense 
heats  produce  a  luxuriance  of  vegetation  almost  unknown  to  any  other  country  on  the 
globe ;  and  the  variety  and  richness  of  the  vegetable  creation  delight  the  eye  of  every  spec- 
tator. Bengal  is  a  low,  flat  country,  like  Lower  Egypt,  watered  and  fertilised  by  the 
Ganges,  as  the  latter  country  is  by  the  NDc ;  and,  like  the  Nile,  the  Ganges  forms  an 
immense  delta  before  it  falls  into  Uie  sea.  The  interior  of  the  country  is  so  flat,  that  the 
water  runs  only  at  the  rate  of  three  miles  an  hour ;  and  the  ground  rises  from  the  sea 
towards  the  interior,  at  not  more  than  four  inches  in  a  mile. 

892.  The  soil  varies,  but  is  in  most  places  light  and  rich :  that  of  Bengal  is  a  stratum 
of  black  vegetable  mould,  rich  and  loamy,  extending  to  die  depth  of  six  fieet,  and  in 
some  places  fourteen,  and  even  twenty  feet ;  lying  on  a  deep  sand,  and  interspersed  with 
shelb  and  rotten  wood,  which  indicate  the  land  to  have  been  overflowed,  and  to  have  been 
formed  of  materials  deposited  by  the  rivers.  It  is  easily  cultivated  without  manure,  and 
bad  harvests  seldom  occur.  In  this  country  they  have  two  harvests ;  one  in  April,  called 
the  **  little  harvest,"  which  consists  of  the  smaller  grains,  as  millet;  and  the  second,  called 
the  "  grand  harvest,**  is  only  of  rice. 

893.  Landed  propertu  in  Hindustan,  as  in  all  the  countries  of  Asia,  is  held  to  be  the 
absolute  right  of  the  king.  The  HindA  laws  declare  the  king  to  be  the  lord  and  pro- 
prietor of  the  soil.  All  proprietors,  therefore,  paid  a  quitrent  or  military  services  to  the 
king  or  rajah,  except  some  few,  to  whom  it  would  i^pear  absolute  grants  were  made. 
In  general,  the  tenure  was  military ;  but  some  lands  were  appropriated  to  the  church  and 
to  <£aritable  purposes,  and  in  many  places  commons  were  attached  to  villages  as  in  Europe. 
Lands  in  Hindustan,  and  in  Bengal  more  especially,  are  very  much  divided,  and  cmti* 
vated  in  small  portion^  by  the  ryots,  or  peasants,  who  pay  rent  to  subordinate  proprietors* 
who  hold  of  others  who  hold  of  the  rajah.  The  actual  cultivators  have  hardly  any  secure 
leases ;  they  are  allowed  a  certain  portion  of  the  crop  for  the  maintenance  of  their  families 
and  their  catde ;  but  they  are  not  entrusted  with  the  seed,  which  is  furnished  by  the 
proprietor  or  superior  holder.  Ibe  ryot,  or  cultivator,  is  universally  poor ;  his  house* 
cloChinK,  and  implements  of  every  kind,  do  not  amount  to  the  value  of  a  pound  sterling  ; 
and  he  is  considered  as  a  sort  of  appendage  to  the  land,  and  sold  along  with  it,  like  his 
cattle.  So  littie  attention  is  paid  to  any  agreement  made  with  him,  that  in  a  good  weanon. 
Dr.  Tennant  informs  us,  the  semindar,  or  superior  holder,  raises  his  demands  to  a  fourth 
more  than  the  rent  agreed  on.  Custom  has  rendered  this  evil  so  common,  that  tibe 
miserable  ryot  lias  no  more  idea  of  obtaining  redress  finom  it  than  from  the  ravages  of  the 
elements.  Since  Bengal  was  conquered  by  the  British,  the  government  is,  prop^lj 
speaking,  the  proprietor  of  all  the  lands ;  and  Teimant  accordingly  observes,  that  "  nine 
tenths  of  all  the  rent  of  Bengal  and  the  provinces  constitute  the  revenue  of  the  company, 
who  are,  in  room  of  the  Mogul  emperor,  the  true  proprietors  of  the  sdl.**  {Beer,  ii.  184.) 

894.  The  agricultural  products  of  Hindustan  are  very 
various.  Rice,  wheat,  and  maize  are  the  conmion  grains ; 
but  barley,  peas,  a  species  of  tare  or  cytisus  called  dM,  and 
millet,  are  also  cultivated.  Next  to  them  the  cotton  plant 
and  the  sugar-cane  are  most  extensively  grown.  To  these 
may  be  added,  indigo,  silk,  hemp,  poppy  for  opium,  palma 
Christi,  sesamum,  mustard ;  the  cocoa-nut,  which  supplies 
a  manufiurture  of  cordage,  and  also  a  liquor  called  toddy; 
guavas,  plantains,  bananas,  pompelos,  limes,  oranges,  and  a 
great  variety  of  other  fruits,  brides  what  are  cultivated  in 
gardens,  where  the  settiers  have  all  the  vegetables  of  Eu- 
ropean horticulture.  The  potato  has  been  introduced,  and 
though  it  does  not  attain  the  same  size  as  in  Europe,  is  yet  of 
good  quality.  It  b  not  disliked  by  the  natives,  but  cannot 
be  brought  to  market  at  so  low  a  price  as  rice. 

88S.  TXeMMM-^cone  {Sieckarmm  qMemiHrum)  {Jig.  115.)  is  cultivated 
~*  that  may  be  flooded.    Hie  ground  being  cleaned  and  pulverised  by  one  or  twoyeara* 
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bkm  is  j^HT&rA  witb  enttiao  of  two  or  fhfee  Inidi,  in  nnra  fixir  feet  apurt  and  eighteen  inches 
vvie  in  tae  row  ;  ■•  they  gnm,  each  stool,  consisting  of  three  shoots  or  more,  is  tied  to  a  tisinboo  reed 
«^t  01  ten  feet  Vons,  the  lower  IcsTes  of  each  cane  being  flrrt  careAilly  wrapt  round  it,  so  as  to  cover 
even  ^ait,  and  psefcnt  the  son  ftwn  cracking  it,  or  side  shoots  from  breaking  out  Watering  and 
flooAag  in  the  day  amsfwi.  ami  keeping  open  the  surface  drains  during  the  periodical  rains,  are  carefully 
Stte-aiied  to.  Niae  t'WT"^'**  ftom  the  time  of  planting,  the  canes  are  ten  feet  high,  and  readj  to  cut 
The  process  of  sngacmaluns,  like  all  otbers  in  this  countxy,  is  eaoeedinglY  simple.  A  stone  mortar  and 
voodcn  pesde  t^imwt  by  two  small  boIlockB  express  the  Juice,  which  is  boiled  in  pots  of  earthenware 
nok  ia  tiie  graoodL  and  heated  by  a  flue  which  paasea  booeath  and  anNind  thcno^  and  by  which  no  heat 
iiloCL 

896.  T%e  mdigo  {Indig6fera  imcihna,Jig.  116.)  it  <nie  of  the  most  profitablo  articles  of 
cslture  in  Hindustan ;  because  an  immense  extent  of  land  is  required  to  produce  hut  a 
moderate  balk  of  the  dye ;  because  labour  and  land  here  are  cbeapcr  tban  any  where  dae^ 
and  beeaiae  the  nuaiiBg  of  the  plant  and  its  manuftrtnre  maj 
be  carried  oo  without  eren  the  aid  of  a  house.  The  first  step 
in  the  adtore  of  the  plant  is  to  render  the  ground,  which 
sfaodd  be  finable  and  rich,  perfectly  Dree  fiom  weeds  and  djy» 
if  DataraUy  moist.  Tbe  seeds  are  then  sown  in  shallow  drills 
aboat  a  &at  apart.  The  rainy  season  must  be  chosen  for 
sowing  otherwise,  if  the  seed  is  deposited  in  dry  soil,  it  heats,  , 
corrupts,  and  is  lost.  The  crop  being  kept  dear  of  weeds  is 
iit  fiir  cytimg  in  two  or  three  months,  and  this  may  be  re- 
peated in  rainy  seasons  every  six  weeks.  The  plants  must  not 
be  allowed  to  oome  into  flower,  as  the  leaves  in  that  case 
become  dry  and  hard,  and  the  indigo  produced  is  of  lees 
safaie ;  nor  moat  they  be  cut  in  dry  weather,  as  they  would 
not  spring  again.  A  crop  generally  lasts  two  years.  Being 
cat,  the  herb  is  first  steeped  in  a  vat  till  it  has  become  maoe- 
n2ed,andfaas  parted  with  Its  colouring  matter;  then  the  liquor 
b  let  off  into  another,  in  which  it  undergoes  the  peculiar 
process  of  beating,  to  cause  the  fecula  to  separate  from  the 
water.  This  fecula  b  let  off  into  a  third  vat,  where  it  remains  some  time,  and  is  then 
strained  through  cloth  bags,  and  evaporated  in  shallow  wooden  boxes  placed  in  the  shade. 
Before  it  is  perfectly  dry  it  is  cut  in  small  pieces  of  an  inch  square ;  it  is  then  packed  in 
barrels,  or  sowed  up  in  sacks,  for  sale.  Indigo  was  not  extensivdy  cultivated  in  India 
befiace  the  British  settleroents  were  formed  there ;  its  profits  were  at  first  so  considerable, 
that,  as  in  similar  cases,  its  culture  was  carried  too  far,  and  the  market  glutted  with  the 
commodity.  The  indigo  is  one  of  the  most  precarious  of  Oriental  crops ;  J>eing  liable  lo 
be  destroyed  by  hail  storms,  whidi  do  comparatively  little  injury  to  the  sugar-cane  and 
other  plants. 

897.  The  jaaBn'iiji  ia  cultivated  in  a  different  manner  flnom  what  it  is  In  Europe  It  is  raised  from  cut. 
tiofif  eight  or  tea  of  which  are  planted  together  in  one  pit,  and  the  pits  are  distributed  over  the  field  at 
the  d&stance  of  two  or  three  feet  every  way.  These  cuttings  being  well  finned  at  the  lower  ends  soon 
fiBrm  itoob  sboot  the  height  of  a  raspberry  bush,  and  from  these  the  leaves  are  gathered.  The  stools  are 
eat  ova  ooce  a  year  to  encourage  the  production  of  vigorous  shoots  from  the  roots.  ^ 

s^.  Tkepopftjf  iTap*irer  somnfferum}  is  cultivated  on  the  best  soil,  well  manured.  The  land  sometimes 
BBceTa  as  manv  as  fifteen  stirrings,  and  the  seed  is  then  dropped  into  shallow  drilb  about  two  feet 
apart.  Dazing  the  growth  of  the  plants  the  soil  is  stirred,  well  watered,  and  sometimes  top.dressed.  In 
two  sagoths  from  the  time  of  sowing,  the  capsules  are  ready  for  incisiim,  which  process  goes  on  for  two  or 
tkm  weeks;  several  horizontal  cuts  being  made  in  the  capsule  on  one  day,  on  the  next  the  milky  juice 
"^hieh  bad  oosed  out,  being  congealed.  Is  scraped  oft  This  operation  is  generally  repeated  three  tiroes  oa 
gch  capsule,  and  then  the  capsules  are  coMected  for  tbeir  seed.  The  raw  juice  is  kneaded  with  water, 
cvapocsted  in  the  son,  mixed  with  a  little  poppy  oiL  and,  lastly,  formed  into  cakes,  which  are  covered  with 
ieaT«9  of  poppy,  and  packed  in  chests  widi  poppy  husks  and  leaves. 

s^-  Tobacco  in  Hindustan  is  cuJtivatad  In  toe  same  manner  as  in  Eurapfc  Tlie  soil  must  be  rich  and 
'««£  pulveriaedy  the  plants  trans{4anted,  and  the  earth  stirred  during  their  growth  ;  the  main  stems  are 
ferokcD  off,  and  Uie  taeves  are  dried  by  being  suspoidcd  on  beds  of  withered  grass  by  means  of  ropes,  and 
•haded  Am  tbe  son  and  protected  from  nightly  dews.  The  leaves  afibrd  a  much  weaker  odour  than 
those  of  the  tolMCCo  of  Eiuope  or  AmericiL 

900.  The  mustard,  Sisamum  orienidlej  fUa,  paltna  Christi,  and  some  other  plants, 
ve  grown  tat  their  seeds,  which  are  crushed  for  oil.  The  use  of  the  fiax,  as  a  clothing 
plant,  is  not  understood  in  India,  hemp  supplying  its  place.  The  mustard  and  sesaraum 
are  sown  on  the  sand  left  by  the  overflowings  of  the  rivers,  without  any  other  preparation 
or  odtute  than  tfiat  of  drawing  a  bush  aver  the  seeds  to  cover  them.  The  palma  Christi 
Ksm  in  psftdKs  three  or  four  feet  apart,  grows  to  the  size  of  a  little  tree,  and  is  cut 
down  with  an  axe  when  the  seeds  are  to  be  gathered.  The  mill  for  bruising  the  seeds 
^  ^ae  plants  is  simply  a  thick  trunk  of  a  tree  hollowed  into  a  mortar,  in  which  is 
placed  the  pestle,  turned  by  oxen. 

901.  Palm  trees  of  several  species  are  in  general  cultivation  in  Hindustan.  Tht 
»ort  useful  is  ihe  ooooa-nut  tree  (C^t  nucifera,  Jig,  117.),  which  grows  ahnost  per- 
^^<%  strsigfat  to  the  height  of  forty  or  fifty  feet,  and  is  nearly  one  foot  in  diameter. 
It  Ins  no  branches,  but  about  a  down  leaves  spring  immediately  from  the  top :  these 
w  about  ten  feet  long,  and  nearly  a  yard  in  breadth  towards  the  bottom,  l^e  leaves 
are  employed  to  cover  the  bouaea  of  the  natives  ;  and  to  make  mats  either  for  sitting  or 
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lying  upon.     Hie  leaf  when  reduced  to  fine  fibres  is  the  material  of  which  a  beaatiful 
and  costly  carpeting  is  fiduricated   fi»r  those  in   the  higher  ntnks ;   the  coarser  fibres 

',  are  made  into  brooms.  After  these  useful  mate- 
rials are  taken  firom  the  leaf,  the  stalk  still  remains, 
which  is  about  the  thickness  of  the  ande,  and  fiur- 
nishes  firewood. 

902.  Tht  toood  Qf  this  pabn^  when  fretb  cut,  b  spoagr  $ 

Imt  beooniei  hard,  after  being  tesaooed,  and  anumei  a  dartu 

brown  colour.    On  the  top  or  the  tree  a  laorse  riioot  it  mou 

duoed,  which  when  btdlea  reaemblei  broocoh,  but  it  laid  to 

be  of  a  more  delicate  taste;  and,  though  much  liked,  ia 

iddom  used  bjr  the  nativet ;  becauae  on  catting  it  off  the 

^  U  enoMd,  and  the  tree  diet.    BcCwecB  this  cab^ 

bageJlke  shoot  and  the  leave*  fprinn  several  buds,  from 

which,  on  making  an  hicision,  distus  a  Juice  dlAring 

little  nom  water,  either  in  colour  or  oonaisteDce.    It  is  the 

employment  of  a  certain  class  of  men  to  climb  to  the  tops 

of  the  trees  in  the  evening,  nith  earthen  pots  tied  to  thor 

waists,  these  thejr  fix  at  the  top  to  receive  the  juice,  iriiich 

is  regulaiiy  carried  away  befinne  the  sun  has  any  infiucnos 

upon  it    This  liqwnr  is  sold  at  the  basaars  by  the  natlTes^ 

under  the  name  of  toddy.    It  Is  used  for  yoC,  and  fonaa 

an  ezceUent  substitute     In  this  state  it  is  drsnk  with 

avidity,  tx)th  by  the  low  Europeans  and  the  natives j  and  It  la 

reckoned  a  cooling  and  agreeable  beverage.    After  being 

kept  a  few  hours,  it  begins  to  ftrment,  aoquirvs  a  sharp 

By  boUing  it,  a  coarse  kind  of  sufnr  is  obtained;  and  by  diatiL 

*  *  and  at  a  low  pnoe,  constitutes 
.. ^^^^  ^ 


taste,  and  a  slightly  intoxicating  quality. 


lation  it  yidds  a  strong  ardent  ^Irit,  which  beinff  everywhere  sdd,  and  at  a  k 
one  of  the  most  destructive  bevtarages  to  our  solmen.  The  name  i^ven  to  this 
Europeans  is  pariah  arrack,  from  the  supposition  that  it  is  only  drank  by  the  park 
have  no  rank. 

903.  Tkeiree$/nim  which  the  toddw it  drawn  do  not  bear  anv  fruit,  on  account  of  the  destruction  of 
the  buds ;  but  if  the  buds  be  left  entune,  thev  produce  dusters  of  the  cocoa-nut  This  nut,  in  the  husk,  is 
as  hutte  as  a  man's  head :  and  when  ripe  faUs  with  the  least  whid.  If  oathered  fresh,  it  is  green  on  the 
outside }  the  husk  and  tne  shdl  are  tender.  The  shell,  when  divested  of  the  husk,  may  be  i£oat  the  Aae 
of  an  ostrich's  egg,  and  is  lined  with  a  white  pulpy  substance,  which  contidns  about  a  pint  and  a  half  of 
liquor  like  water ;  and,  though  the  taste  be  sweet  and  agreeable,  it  is  diffluent  from  that  of  the  toddy. 

90*.  In  proportion  at  the  Jttut  growt  oid,  the  sheU  hardens,  and  the  liquor  diminishes  till  it  is  at  laaC 
entirely  absoroed  by  the  white  milky  substance ;  which  graduauy  acquires  the  hardness  of  the  kernel  of 
the  almond,  and  is  almost  as  ea^y  detached  from  the  aheU.  The  naaves  use  this  nut  ia  th^  victnals  { 
and  tma  It  they  also  express  a  considerable  qiumtity  of  the  purest  and  best  lamp  <dL  The  substance 
which  remains  after  this  operation  supplies  an  excellent  food  for  poultry  and  hogs.  Cups  and  a  variety 
of  excellent  utensils  are  made  of  the  sbelL 

905.  The  hutk  of  the  eocoa-nut  is  nearly  an  inch  thick,  and  is,  perhaps,  the  most  valuable  part  of  the 
tarec ;  for  it  consists  of  a  number  of  strong  fibres,  easily  separably  which  frimlsh  the  material  for  the 
greatest  part  of  the  Indian  cordage;  but  is  by  no  means  the  only  substitute  which  the  country  afibcds 
for  hemp.    This  the  natives  work  up  with  much  skilL 


906.  The  palmynh  a  spedes  of  C6rypha,  is  taller  than  the  cocoa  tree ;  and  a£fbrds  still 
greater  supplies  of  toddy  ;  because  its  fruit  is  in  little  request,  from  the  smallnww  of  ita 
siae;  the  produce  of  the  tree  is  therefore  generally  drawn  ofi^  in  the  liquid  state.  .Tliia 
tree,  like  the  cocoa,  has  no  branches ;  and,  like  it  too,  sends  forth  from  the  top  a  number 
of  large  leaves,  which  are  employed  in  thatching  houses,  and  in  the  manufacture  of  mats 
and  umbrellas.     Tlie  timber  of  the  tree  is  much  used  in  building. 

907.  The  date  tree  (Phce'nix  dactylifera),  being  smaller,  does  not  make  so  conspicuoos 
a  figure  in  the  Indian  finest  as  the  two  last  described.  Its  fruit  never  arrives  at  maturity 
in  India,  owing  to  the  heat :  toddy  is  drawn  from  it,  but  not  in  such  quantity,  nor  of  so 
good  a  mudity,  as  that  which  is  produced  by  the  other  species  of  the  same  genus. 

908.  7%«  bamboo  (Bambiisa  Tundindcea)  is,  peihaps,  one  of  the  most  imiversally  useful 
trees  in  the  world ;  at  all  events  it  is  so  in  the  tropical  regions.  Hiere  are  above  fifty 
varieties,  all  of  which  are  of  the  most  rapid  growth,  rising  fimn  fifty  to  eighty  feet  the  first 
year,  and  the  second  perfecting  its  timber  in  hardness  and  elasticity.  It  grows  in  stools» 
which  are  cut  over  every  two  years,  and  thus  the  quantity  of  timber  furnished  by  an  acre 
of  bamboos  is  immense.  Its  uses  are  almost  witlwut  end.  In  building  it  forms  entire' 
houses  for  the  lower  orders,  and  enters  both  into  the  construction  and  f^imiture  of  those 
of  the  higher  classes.  Bridges,  boats,  masts,  rigsing,  agricultural  and  other  implement% 
and  machinery,  carts,  baskets,  ropes,  nets,  saildotfa,  cups,  pitchers,  troughs,  pipes  for 
conveying  water,  pumps,  fences  for  ^rdens  and  fields,  &c,  are  made  of  it.  Macerated 
in  water  it  forms  paper ;  the  leaves  are  generally  put  round  the  tea  sent  to  Europe  ;  the 
thick  inspissated  juice  is  a  favourite  medicine,  is  said  to  be  indestructible  by  fire,  to  resist 
adds,  and  by  fusion  with  alkali  to  form  a  transparent  permanent  glass. 

909.  Thejhdts  of  Hindustan  may  be  said  to  indude  all  those  in  cultivmtioD ;  since 
die  hardier  fruits  of  Europe,  as  the  stmwberry,  gooseberry,  apple,  &c,  are  not  only 
grown  by  the  European  settlers  in  cool  situations,  hut  even  by  the  native  shahs.  The 
tadigenous  sorts  indude  the  mango,  the  mangoetan,  and  the  duiion,  the  noblest  of  known 
fruits  next  to  the  pine-apple. 

910.  The  natunU  pastures  of  Hindustan  are  every  where  bad,  thin,  and  coarse,  and 
mere  is  no  such  thing  as  artificial  heibage  plants.  In  Bengal,  where  the  soil  is  loamj 
to  the  depth  of  nine  and  ten  feet,  a  coarse  bent,  or  spedes  of  jKiuicua,  firings  up  both  in 
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the  pMhire  and  anUe  kmds,  whkfa  gready  delarkmrtgi  tha  Ibmwr  as  food  for  cattle, 
and  unfits  the  latter  for  being  ploughed.  This  Jilincus,  Tennant  observes,  puahoi  up 
a  sfaigle  seed  stem,  which  ia  aa  bavd  as  a  reed,  and  is  never  touched  by  cattle  so  long  as 
tnj  other  vegetable  can  be  had.  Other  grasaes  of  a  better  quality  are  sometimes  inter- 
mixed with  this  unpalatable  food ;  but,  during  the  rain,  their  growth  is  so  rapid  that  their 
jdces  most  be  ill  fitted  fix-  nutrition.  In  Upper  Hindustan,  during  die  dry  season,  and 
man  paitiailarly  during  the  prevalence  of  the  hot  winds,  every  thing  like  veidure  disap- 
pears; so  that  on  examining  «  herd  of  cattl^  and  their  pasture,  you  are  not  so  much  sur- 
pdsedat  dieir  leanness  as  that  they  are  alive.  The  grass-cutters,  a  class  of  servants  kept  by 
Emopcaas  fiir  procuring  food  for  their  hones,  will  bring  provender  from  a  field  where 
giaas  b  hardly  viaibie.  They  use  a  sharp  instrument,  like  a  trowel,  with  which  they  cut 
the  nxits  hdow  the  surfiax.  These  roots,  when  cleared  of  earth  by  washing,  afibrd  the 
only  green  fi»od  which  it  is  here  possible  to  procure. 

911.  J%c  Sdc  stock  of  Hindustan  consists  chiefly  at  beasts  of  labour,  as  the  natives  are 
bjtbexrrdigion  prohibited  the  use  of  animal  food.  The  horses  are  chiefly  of  Persian  or 
Anbian  extraction.  The  Bengal  native  bone  is  thin  and  ill-ahaped,  and  never  equala  the 
Wekh  or  Hi^iknd  pony,  either  in  figure  or  usefulness.  The  bufTalo  is  common,  both 
tme  and  wild,  and  generally  jet  black,  with  semicircular  horns  laid  backwards  upon  the 
osdc  They  are  preferred  to  the  ox  for  carrying  goods,  and  kept  in  herds  for  die  sake 
of  their  nalkt  from  wfaidi  ghee,  a  umversal  article  of  Hindoo  diet,  is  made. 

91^  Tke  comumon  ox  c€  Hindustan  is  white,  and  distinguished  by  a  protuberance  on 
the  shoulder,  on  which  the  yoke  rests.  Those  kept  fiir  tnvelling-ooaches  are  capable  of 
paforming  long  joameys  nearly  in  the  same  time  as  horses ;  those  kept  by  the  poor 
jyocs  work  patiently  in  the  yoke,  beneath  the  vertical  sun,  for  many  hours,  and  upon  the 
most  wretched  food,  chaff  or  dried  strew.  Cow's  milk  b  used  pretty  generally  in  India ; 
bat  bn&lo's  milk,  or  goat's  milk,  is  reckoned  sweeter  and  finer  than  cow's  milk,  and 
prefiaied  at  the  braali&at  table  even  by  the  English.  Goat's  milk  is  decidedly  the  best 
fir  tea. 

913.  Tke  akeep  ia  small,  lank,  and  thin ;  and  the  wool  chiefly  bbck  or  dark  grey. 
The  ficeee  is  hsnfa,  thin,  and  haiiy,  and  only  used  for  a  kind  of  coarse  wrappers  or 
blanketing.  A  somewhat  better  breed  is  fouiid  in  the  province  of  Bengal.  The  mut- 
toB  of  India  b  generally  good ;  at  Poona,  and  in  the  Mahratra  country,  and  in  Bengal, 
it  is  as  fime  as  any  In  the  world. 

914.  The  goat  is  kept  for  its  milk,  which  is  commonly  used  at  the  breakfast  table;  and 
also  fiir  the  fledi  of  the  kids,  whidi  is  by  some  preferred  to  the  mutton. 

915.  Sieme  are  pretty  common  except  among  Mohanunedans.  They  might  be  reared 
in  abondanee  ;  but  oidy  Europeans  and  the  low  Hindoos  eat  pork.  Wild  hogs  are 
abundant,  and  do  so  mndi  injury  to  the  rice  fields  that  it  is  a  material  part  of  the 
ryot's  bosineas  to  watch  them,  which  he  does  night  and  day,  on  a  raised  platfiirm  of 


916.  The  depkaU  is  uaed  aa  a  beast  of  burden,  but  is  also  kept  by  a  few  European 
gendemen,  fiar  hunting  or  show.  He  is  taken  by  stratagem,  and  by  feeding  and  gentle 
wage  soon  beoomes  tune,  dodle,  and  even  attached  to  his  keeper  ;  but  does  not  breed 
fiedy  in  a  domestacatad  state.  The  leaves  and  smaller  branches  of  trees,  and  an  allow- 
nee  of  grain,  constitute  Us  food.  It  is  a  singular  deviation  firom  general  nature^  that 
a  old  aiephanft  ia  eaaicr  tamed  than  one  taken  young. 

917.  Tki  camel  ia  used  chiefly  as  a  beast  of  burden,  and  is  valued  for  h»  unconmion 
pimv  of  abslincooe  fiom  drink.  He  is  also  patient  of  fotigue,  hunger,  and  watching^  to 
aa  iocredible  degree.  These  qualities  have  recommended  the  camel,  as  an  auxiliary  to 
^Ba&h  officers  tar  carying  their  baggage ;  and  fivm  time  immemorial,  he  has  been  used 
Wf  nerdianls  fisr  conveying  goods  otzt  extensive  tracts  of  country. 

918.  The  predatory  animals  are  nmneroua.  Of  Ug 
4aeaelfae>dwl  g^.  118.)  Is  the  moat  remarkable. 
He  ealen  at  mght  eveiy  fiyrmyard,  vilUge,  and 
tewn,  aad  tiawerwia  eren  the  whole  of  Calcutta. 
Ks  vondty  is  indiscriminate^  and  he  acta  aa  a  aca- 
^OigKr  in  the  towna ;  but,  in  the  fimnyards  he  is 
desGroctive  to  poultry,  if  he  can  getat  thdr  rooeU ; 
and  m  the  fields  the  hare  aad  the  wild  pig  some- 
liBMs  became  his  prey.  The  numewyus  village 
Aoga,  vfaidi  in  general  are  mangy,  are  ahnost  aa  ' 
tnmbUsomettthejackaL  Apes  of  different  kinds 
baoat  hooaea,  and  ^Ifier  food  and  fruita.  The  crow,  kite,  mino,  and  spanow  bop  about 
the  dveOings  of  man  with  a  fiuniKarity  unknown  in  Europe,  and  pilfer  from  the  dishes 
of  neat,  even  as  tbey  are  carried  firaim  the  kitchen  to  the  eating-room.  The  stork  is 
conaBott ;  and  toads,  serpents^  lixaids,  and  other  reptiles  and  insects,  are  greatly  kept 
o^dar  by  him  and  othar  birds. 
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919.  The  impiementi  and  optratumi  of  Hindniitanfe  •gricalture  are  as  simple  as  can 
well  be  imagined.     ITie  %\    ^.^^^^  Xi9  ^^^         // 
plough,  of  which  Oenenl               Vy  ^^^^^.^^                      ^^^"^^^  I  I 
Beetaon  has  given  several                ^        ^^^^>.    ^^-^^^^'^                 I  I 
forms  (^.  119.),  is  little    V^.^   \\             ^^^O^  /i^             I 
better  than  a  painted  sdfik,    Vx^^^^m  ^^^^^^'''^^^^^^/^^'^               I  I 
and  is  carried  to  the  field      \\       jSx^^^^             yx^^N^     In  I 
on  the  shoulder  like  the       \\      ^^  \^\^           /^  ^^"^^AI II 
spade.     It  scratches  the        \\         W^/^^^****-^/^^^               ^nr  /s->^        / 
sandy  uplands,  or  the  mud         j\  V          Vs^^w^^^O^                    //M^ — ^i 
left  by  the  riven,  in  a  to-        ji  M  _^,-"-^^S^                       J^  fl 

lerable  manner;  but  the      ^  y^^^"^^^' * U 

strong  lands  of  Bengal,      ^l   V  /^^ 

that  send  up  the  J&ncus         ^sX  /y^^^^ 

already    mentioned,    ap- -^ ^- 

pear  as  green  after  one  ploughing  as  before ;  «  only  a  few  scratches  are  perceptible  here 
and  there,  more  resembling  the  digging  of  a  mole  than  the  work  of  the  plough.*'  To 
accompli^  the  work  of  pulverisation,  the  ploughman  repeaU  the  operation  fixmi  fire 
to  fifteen  times,  and  at  last  succeeds  in  raising  mould  enough  to  cover  the  seed :  one 
plough  and  pair  is  allowed  to  five  acres.  From  this  mode  of  repeatedly  going  over  tlie 
same  sur&ce  and  effecting  a  little  each  time,  General  Beatson  has  drawn  some  inge- 
nious arguments  in  favour  of  the  use  of  the  cultivator  in  this  country,  vrfaich  will  be 
afterwaxds  notioed* 

920.  The  cart,  at  hackery,  has  two  wheels,  and  is  drawn  by  two  bullocks.  The  ^^leela 
are  under  three  feet  in  diameter,  and  the  body  of  the  carriage  consists  of  two  bambooc, 
united  by  a  few  cross-bars,  also  of  bamboo,  and  approaching  each  other  the  whole  length 
of  the  machine,  till  they  meet  at  a  point  between  the  necks  of  the  cattle,  where  they  are 
supported  by  a  bar  projecting  sideways  over  the  shoulders  of  both.  By  this  the  oxen  or 
buf&loes  are  often  galled  in  a  shocking  manner,  and  the  suppurHtion  which  takes  place 
in  consequence  is,  perhaps,  not  perfectly  cured  during  the  whole  life  of  the  animal ;  the 
evil  being  aggravated  by  the  crows,  which  set  upon  him  as  soon  as  he  is  relieved  ftom  Uie 
yoke. 

921.  jts  no  departmeni  of  aration  can  be  carried  on  without  artificial  watering,  that 
operation  becomes  very  expensive  and  troublesome  in  elevated  districts.  In  the  Mon> 
^eer  district  of  Bengal,  a  deep  well  is  dug  in  the  highest  part  of  the  field.  The  fields, 
aftesb  being  ploughed,  are  divided  into  little  square  plots,  resembling  the  checkers  of  a 
backgammon  table.  Each  square  b  surrounded  with  a  shelving  border,  about  four 
inches  high,  capable  of  containing  water.  Between  the  square  checkers  thus  constructed 
small  dykes  are  formed  for  conveying  a  rivulet  over  the  whole  field.  As  soon  as  the  water 
has  stood  a  sufficient  time  in  one  square  for  that  portion  to  imbibe  moisture,  it  is  let  off  into 
Hat  adjoining  one,  by  opening  a  small  outlet  through  the  surrounding  dyke,  llius  one 
square  after  another  is  saturated,  till  the  whole  field,  of  whatever  extent,  is  gone  over. 

922.  The  water  is  raised  in  large  leathern  bags,  puUed  up  by  two  bullodcs  yoked  to  a 
rope.  Tbe  cattle  are  not  driven  in  a  gin  as  ours,  but  retire  away  firom  the  well,  and  re- 
turn to  its  mouth,  accordingly  as  the  bag  b  meant  to  be  raised  or  to  descend.  When 
rusing  the  filled  skin  they  walk  down  hill  away  firom  the  well,  and  they  ascend  back- 
wards as  the  emptied  skin  redescends  into  the  vrater.  The  earth  is  artificially  raised 
to  suit  this  process.  Tbe  rope  is  kept  perpendicular  in  the  pit,  by  a  pulley,  over  wfaidk 
it  runs.  Vnm  the  mouth  of  the  well  thus  placed,  the  rivulets  are  formed  to  every  part 
of  a  field 

923.  In  the  district  of  Patna  the  wells  are  not  so  deep.  Here  the  leathern  bags  aiw 
raised  by  long  bamboo  levers,  as  buckets  are  in  seversl  parts  of  tfiis  country.  In  a  few 
places  lice  is  transplanted,  which  is  done  vrith  pointed  sticks,  and  the  crop  is  found  to  be 
better  than  what  is  sown  broadcast. 

924.  In  the  hilfy  districts  they  neither  plough  nor  sow;  what  gndn  they  raise  is 
introduced  into  small  holes,  made  with  a  peg  and  mallet,  in  a  soil  untouched  b7 
the  plough,  llie  only  preparation  given  to  it  is  the  turning  avray  of  the  jungle. 
In  the  vicinity  of  Rajamahl  there  are  many  tribes  of  peasants,  who  subsist  partly  b7 
digging  roots,  and  by  killing  birds  and  noisome  reptiles.  In  these  savage  districts 
ninety  villages  have  been  taxed  for  two  hundred  rupees ;  and  yet  this  paltry  sum  could 
only  be  made  up  by  fiuits  peculiar  to  the  situation.  The  wretched  state  of  ^ese  peasants. 
Dr.  Tennant  observes,  outdoes  every  thing  which  a  European  can  imagine. 

925.  Marvests  are  gathered  in  «t  different  seasons  of  the  year ;  and  as  often  as  a 
particular  crop  is  collected,  the  ryot  sends  for  the  brahmin,  or  parish  priest,  who  bums 
ghee  and  says  prayers  over  the  coUected  heap,  and  receives  one  measure  of  grain  for  his 
tnmble. 

920*   I%e  selections  we  have  now  submitted  vrill  give  some  idea  of  the  aboriginal  •giL' 
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Goluire  of  HlmhwtMi ;  not  in  its  detula,  but  as  to  its  peculiar  fesCoKfl.  It  ■■  evidently 
vreCcfaed,  mod  calniliitied  far  little  mare  than  the  bare  sustenanoe  of  an  extensve  popul** 
tion :  ior  tfaoo^  the  revenue  of  the  state  is  in  fact  the  land  rent,  that  revenue,  notwitl^ 
standing  the  immmvp  tract  of  country  fiom  which  it  is  collected,  is  known  to  be  very 
anaU.  The  stale  of  agriculture,  however*  both  politically  and  profeasioiudly,  is  capable 
of  grest  impruf  ement ;  and  it  is  believed  that  the  present  government  has  already  eflfecled 
matcftal  benrtits,  both  for  the  natives  and  lor  itselh  Wherever  the  British  w»Hy^tMT  is 
,  there  Europeans  settle  and  introduce  improvements ;  and  even  the  more  in- 
isstics  find  themselves  in  g 
wtnaxitj.  The  Chinese  are  known  to  bt^ 
lenarkably  industrious  people,  and  many  of 
Ihem  have  established  themselves  in  British-  * 
■ports.  Wathen(royc^,  j-c.,1814) 
«  Gom-mill,  comlnning  a  bake- 
house, both  on  a  Inrge  scale  and  driven  by  a 

povcfful  stream  of  water,  as  having  been  cs- 

tsb&hed  at  Penong,  in  the  island  of  that  name, 

by  Amee,  a  Chineae  miller*    The  building  le ' 

m  the  Chinese  taste, and  forms  a  very  pic- 

turesque  groap  in  a  romantic  spot.  ( /^.  1 20. )  \ 

About  sixty  people  are  employeo;  though i 

great  part  of  the  labour  is  done  by  madunery, 

and  smong  other  things  the  kneading  of  the  douglL     The  shipping  is  the  chief  aooree  of 


SuBSXCT.  6.     Of  the  Agricukure  of  the  Island  of  Ceylon. 

927.  The  agrieuUure  of  Ceylon  is  noticed  at  some  length  by  Dr.  Davy,  who  Hyt  tfa» 
art  is  much  respected  by  the  Sugalese.  The  climate  of  that  country  ia  without  seasons^ 
sad  diflers  little  throuf^iout  the  year  in  any  thing  but  m  the  direction  of  the  wind,  or 
the  presence  or  absence  of  rain.     Sowing  and  reaping  go  on  in  every  month. 

938.  The  sod  (f  Ceylon  is  generally  sUicious,  seldom  with  more  than  from  one  to  three 
per  cent  of  v^etable  matter.  Dr.  Dayy  (Accounii  j-c.)  found  the  cinnamon  tree  in  a 
state  of  successful  culture  in  quartz  sand,  as  white  as  snow  on  the  surface,  somewhat  grey 
bdow ;  containing  one  part  in  one  hundred  of  vegetable  matter,  five  tenths  of  water,  and 
tiK  remainder  silicious  sand.  He  supposes  the  growth  of  the  trees  may  be  owing  in  a 
considerable  degree  to  the  situation  being  low  and  moist. 

929.  The  euUication  in  the  interior  of  Ceylon  is  almost  exclusively  of  two  kinds  ;  the 
dry  and  wet.  The  former  consists  of  grubbing  up  woods  on  the  sides  of  hills,  and  sow. 
iag  a  particular  variety  of  rice  and  Indian  corn ;  the  latter  is  carried  on  in  low  flat  sur- 
Ckbs,  which  may  be  flooded  with  water.  Rice  is  the  only  grain  sown.  The  ground  is 
flooded  previously  to  commencing  the  operation  of  ploughing^  and  is  kept  under  water 


vlaile  two  furrows  are  given;  tiie  water  is  then  let  off,  and  the  rice,  being  prevkmsly 
wattr  till  it  begins  to  germinate,  is  sown  broadcast.    When  the  seed  has  taken 
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root,  and  before  the  mud  has  had  time  to  diy^  the  water  is  re-admitted :  wiian  the  plaiits 
are  two  or  three  inches  l^gh,  the  ground  is  weeded,  and  any  thin  parts  made  good  by 
transplanting  from  such  as  are  too  thick.  Tbe  water  remains  on  die  field-till  the  rioe 
begins  to  ripen,  which  is  commonly  in  seiven  months :  it  is  then  let  off  and  the  crop  cut 
down  with  reaping  hooks,  and  carried  to  the  threshing  floor,  where  it  is  trod  out  by 
buffaloes.  ^ 

930.  The  agricultural  vmpUm/ftUt  of  the  Singalete  are  few  and  simple ;  tbey  consist  of 
jungle  hooks  (Jig;  121.  a),  for  cutting  doMm  trees  and  underwood ;  an  axe  (6) ;  a  sort  of 
French  spade  or  bSche  (c)  ;  a  plough  of  the  lightest  kind  (d),  which  the  ploughman  holds 
with  one  hand,  the  beam  being  attached  to  a  pair  of  buffidoes,  by  a  yoke  (c),  and  with 
the  other,  he  carries  a  long  goi2l  ( /),  with  which,  and  his  TDice,  he  directs  and  stimu- 
lates tlie  animals.  A  sort  of  level  {g)  is  used 
for  levelling  the  ground  after  ploughing,  which, 
like  the  plough,  is  drawn  by  a  pair  of  buffidoes, 
the  driver  sitting  on  it  to  give  it  momentum. 
For  smoothing  the  surface  of  the  mud  pre- 
paratory to  sowings  a  sort  of  light  scraper  (k) 
is  employed.  Hie  reaping  hook  (t)  is  similar 
to  ours;  their  winnow  {k)  u  composed  of 
strong  matting,  and  a  frsme  of  rough  twigs. 
The  threshing  floor  is  made  of  beaten  day ; 
and  previously  to  commencing  the  operation  of 
treading  out,  a  charm  {Jig,  122. 1)  is  drawn  on 
the  middle  <^  the  floor.  A  forked  stick  (m)  is  ^ 
used  to  gather  and  sdr  up  the  straw  under  the 
buffidoes'  feet.  {Davy*s  CeyUm,  278.) 

931.  A  Smgaiese  farmyard  bears  some  resemblance  to  one  of  this  eoontry  {fg.  ISS.)  ; 
but  fewer  buildings  are  required,  and  no  bam. 
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9S2.  An  emhankment,  or  retaining  mound,  by  which  an  artificial  lake  of  three  or  four 
miles  in  circumference  is  dammed  up,  is  described  by  Dr.  Davy.  It  is  nearly  a  straight 
line  across  the  valley,  twenty  feet  high,  and  150  or  200  feet  wide ;  the  side  next  the  water 
forming  an  angle  o£  45°,  and  faced  with  laige  stones,  in  the  manner  of  steps.  This 
must  have  been  a  work  of  great  labour  to  so  rude  and  simple  a  people. 

SuBSECT.  7.     Of  the  present  StaU  of  AgrvcvUure  m  the  Birtnan  Empire,  m  Java,  Maiaccm, 
Siamt  Cochin-China,  Tonquin,  Japan,  {-c. 

933.  The  agriculture  of  these  countries,  and  of  others  of  minor  note  adjoining  them,  diflfers 
little,  as  fer  as  it  is  known,  finom  that  of  Hindustan.  In  all  of  them  the  sovereign  is  the 
lord  of  the  soil ;  the  operative  occupier  is  wretchedly  poor  and  oppressed.  The  chief  pro- 
duct is  rice;  the  duef  animal  of  labour  the  buffidoor  ox  ;'^the  chief  manure,  water;  and 
the  chief  material  for  buildings  and  implements,  the  bamboo. 

934.  The  Birman  empire  is  disdnguisbed  for  the  salubrity  of  its  climate,  and  the  health 
and  vigour  of  the  natives.  In  this  respect  they  possess  a  decided  preeminence  over  the 
enervated  natives  of  the  East ;  nor  are  the  inlwbitants  of  any  country  capable  of  greater 
bodily  exertions  than  the  Birmans. 

935.  The  seasons  of  this  country  are  regular,  and  the  extremes  of  heat  and  cold  are 
seldom  experienced ;  at  least,  the  duration  of  that  intense  heat,  which  immediately  pre- 
cedes  the  commencement  of  the  rainy  season,  is  so  short  that  its  inconvem'ence  is  very 
little  felt.  The  forests,  however,  like  some  other  woody  and  uncultivated  parts  of  India, 
are  extremely  pestiferous;  and  an  inhabitant  of  the  champaign  country  considers 
a  journey  thither  as  inevitable  destruction.  The  wood-cutters,  who  are  a  particular 
class  of  men,  bom  and  bred  in  the  hills,  are  said  to  be  unhealthy,  and  seldom 
longevity. 
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9S6L  Tke  «a0  flf  dw  ■qmhctn  praviaocs  of  die  Binnan  empire  b  icmArkebty  fertile, 
end  produces  ae  hunmant  crops  of  rice  as  are  to  be  found  in  the  fineat  paits  of  BengaL 
Tomds  llie  north,  the  tact  of  the  oountrjr  is  irregular  and  mountainous,  with  headlong 
tonents  sad  rivers  in  3Fawning  cfaams,  aoiwed  1^  astoniahing  bridges :  but  the  phuns 
sad  valleys  tt«  ezoeedinglj  fruitful ;  thej  yield  good  wheat  and  Tarious  kinds  of  noall 
gcnn  which  grow  in  Hiindn^tan,  together  with  moit  of  the  esculent  legumes  and 
vegetables  of  India.  Sngar-eanes,  tobacco  of  a  superior  quality,  indigo,  cotton,  and 
the  diflerent  tropical  frmts  in  perfection,  are  all  indigenous  products  at  this  country. 
Bendes  the  teak  tree  {Tiettma  grindis),  which  grows  in  many  parts  of  the  Birman 
cmpiic,  as  wdl  to  the  north  of  Ummenqtoora,  as  in  the  soathem  country,  then  is 
afanost  every  diMciiptiiMi  of  timber  that  is  known  in  India. 

937.  7Vcatt2f  used  in  some  parts  of  the  country  for  tillage  and  draught  are  remarkably 
good ;  they  put  only  a  pair  of  them  to  the  plough,  whim  is  little  different  from  the 
ploo^  of  India,  and  turns  up  Iht  soil  Tory  superiictally.  In  their  large  carts  they  yoke 
ibor  stout  oxen,  which  proceed  with  the  q»eed  of  a  hand  gallop,  and  are  driven  by  a 
coiffitiy  girl,  standing  up  in  her  vehicle^  who  manages  the  reins  and  a  long  wfaip 
with  ease  and  dexterity.  Many  of  Iht  rising  grounds  are  planted  with  indigo ;  but  the 
Dstrres  soffiar  the  hills  for  the  most  part  to  remain  uncoltiiBted,  and  only  plough  the 
rich  levds.  Hiey  every  where  bum  the  rank  grass  once  a  yeer  to  improve  the  pasture 
Hk  Birmans  will  not  take  much  pains ;  tibey  leave  half  the  work  to  nature,  which  has 
been  veiy  bountiful  to  them.  In  tbe  nrigfabotuhood  of  Loonghe  many  fields  are  planted 
with  cotton,  which  thrives  well ;  opssmiim  is  also  cultivated  in  this  soil,  and  is  found  to 
answer  better  than  ricei,  which  is  moat  productive  in  low  and  moist  grounds.  In  the 
subinbs  of  Fagahm,  there  are  at  least  two  hundred  mills  employed  in  expressing  oil 
ftam  the  sfsamnm  seed.  In  this  operation  the  grain  is  put  into  a  deep  wooden  trcmgb, 
and  pressed  by  an  tqiright  timber  fixed  in  a  finame;  the  fiorce  is  increased  by  a  hmg 
leter,  on  the  extreoiity  of  whidi  a  man  sits  and  guides  a  bullock  that  moves  in  a drde; 
Ifaos  txundnf^  and  pressing  the  seed  at  the  same  tuie.  The  marhine  is  ompley  and  yat 
e&ctoally  anawen  the  purpose. 

9S8.  jimong  the  vegetable  productions  of  this  eoumiry,  we  may  enumerale  the  white 

ssadal-trB^  sboI  tiae  AJo^xylon  virum,  producing  the  true  iet-black  ebony  wood ;  the 

sycsmore  ttg,  Indian  fig,  nod  banyan  tree;  the  Bigndnta  mdica,  Natidea  orientilis; 

Corypha  rotundifolia,  one  of  the  loftiest  of  the  palm  trees;  and  Exccciria  cochinrfaJnAMJa, 

remarkable  finr  the  crunaon  under-surfiice  of  its  leaves.     To  the  dsaa  of  plants  used  in 

Birficine  and  the  arts,  we  may  refer  the  ginger  and  cardamom,  found  wild  on  the  sides 

of  rivers,  and  culdvsted  in  great  abundance ;  the  turmeric^  used  by  the  natives  of  the 

coast  to  tinge  and  flavour  thor  rice  and  other  food ;  the  betel  pepper,  Fagdra  Piperita, 

and  three  or  four  kinds  of  Cipsicum ;  the  Justicia  tinctdria,  yielding  a  beautiful  green 

dngc ;  Morinda  umbellkta,  gamboge,  and  C&rthafnuSf  furnishing  ydlow  dyes ;  the  red 

wood  of  the  I^wsdms  qnn^  and  CaxMlidnia  iS^/ypan;  and  the  indigo.     The  bark  of  the 

ASbium  antidysent^ca  called  codagapiJa,  and  that  of  the  /A^rus  CtUUdbani  the  fhiit 

of  the  Sbydmos  n&x.  vomica,  tilie  ciasia  fistula,  the  temarind,  and  the  C^ton  Tigiium  ; 

ihc  ixapisaated  juice  of  the  aloe,  the  resin  of  the  camphor  tree^  and  the  oil  of  the  J{i- 

anus,  are  occasionally  imported  from  this  country  for  the  European  dispensaries.     The 

onasaBon  laurel,  sometimes   accompanied  by  the  nutmeg,  sugar  cane,  bamboo,  and 

spikenard,  is  found  dnoughout  the  whole  country;  the  last  on  dry  hills,  and  the 

bsmbao  and  sugar  cane  in  rich  swamps.     The  sweet  potato,  Iponua^a  tuberdsa,  mad 

apple  and  love^ple  fiblknum  Mel6Dgena  and  LycopMcon),  iVymplueV  Nelumbiumf 

gtNnds,  melons,  water  melons,  and  various  other  esculent  plants,  enrich  tlds  country  by 

euMntfion ;  and  the  plantain,  cocoa-nut^  and  sago  palm,  are  produced  spontaneously.  Hie 

vine  grows  wild  in  the  forests,  but  its  fruit  is  inferior,  from  want  of  cultivation  and  ^vough 

oceas  of  heat,  to  that  of  the  south  of  Europe ;  but  this  country  is  amply  supplied  with 

the  znaago,  ]nne>apple,  Sapindus  edidis,  mangostan  plum,  Averrhda  Carambdiat  custard* 

^pi^  papaw-fig,  orange,  lemon,  lime,  and  many  other  exqnisito  fruits. 

93&  T%g  ammiOU  ^  the  Birman  empire  correspond  to  thoae  of  Hindustan.  The 
wild  rifphants  of  Pegu  are  very  numerous;  and,  allured  by  the  early  crops  of  rica^ 
conmat  great  devastation  among  the  plantations  that  are  exposed  to  their  nvages.  Hie 
Iriag  is  the  proprietor  of  these  animals ;  and  one  of  his  Birman  majesty's  titles  is  <*  lord 
of  die  white  d^shants  and  of  all  the  elephants  in  the  world."  Hie  forests  sbound  with 
tigen.  The  hones  are  small,  but  handsome  and  spirited,  hardy  and  active ;  and  are 
fteqocntly  exported  in  timber-ships  boond  for  Madras  and  other  parte  of  the  coast,  where 
Aey  are  disposed  of  to  considerable  advantage.  Their  cows  are  diminutive,  resembling 
the  breed  on  the  coast  of  Coromandel ;  but  their  buffidote  are  noble  animals,  miidi 
sepaior  to  those  of  India,  and  are  used  for  draught  and  agriculture :  some  of  them  are  of 
a  fight  cream  colour,  and  are  almost  as  fierce  as  tigers,  who  dare  not  molest  them.  The 
i^nenmon,  or  mt  of  Phanob,  called  by  the  natives  ounbaii,  is  found  in  this  country : 
«i  dKre  is  no  such  animal  as  the  jackal  in  the  Ava  dominiotts,  though  they  are  very 
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numerous  in  the  Myoining  country.  Among  the  birdB,  irhidtk  are  the  same  with  those 
q(  other  parts  of  India,  is  one  called  the  henza,  the  symbol  of  the  Birman  nation,  as  the 
eagle  was  of  the  Roman  empire.  It  is  a  species  of  wild  fowl,  called  in  India  the 
Bnmin  goose ;  but  the  natives  of  Ava  do  not  deify  this  bixd. 

940.  2%e  agriculture  of  Java  has  been  noticed  by  Thunbeig,  and  more  fully  described 
by  Sir  Stamfonl  RidBies.  I%e  elimatet  like  tliat  of  other  countries  situated  within  about 
ten  degrees  of  the  equator,  presents  a  perpetual  spring,  summer,  and  harvest.  The 
distinction  of  weather  is  into  wet  and  dry,  never  hot  and  cold,  and  rain  d^ends  on  the 
winds.  The  surface  of  the  cmmtry  is  low  towards  the  coast,  but  hilly  in  the  interior  ; 
unhealthy  about  Batavia,  but  in  most  otlier  parts  as  salubrious  as  any  other  tropical 
country.  The  soil  is  for  the  most  part  rich,  and  remarkable  for  its  depth ;  probably,  as 
Governor  Raffles  conjectures,  owing  to  its  volcanic  origin. 

941.  Landed  propertif  in  Java  is  almost  exclusively  vested  in  the  king,  between  whom 
and  the  cultivator  Uiere  are  no  Intermediate  holders ;  and  the  cultivator  is  without  lease 
or  right  beyond  the  will  of  the  sovereign.  The  manner  in  which  the  king  draws  his 
income  from  the  whole  surface  of  the  country  is  by  burdening  certain  « villages  cir 
estates  with  the  salaries  of  particular  officers,  allotting  others  for  the  support  of  his 
relatives  or  favourites,  or  granting  them  for  the  use  of  particular  charitable  institutions ;  in 
^  same  manner  as  before  the  consolidation  act  in  Britain,  the  interest  of  particular  looisi 
was  paid  upon  the  produce  of  specific  imports."  TVadesmen,  government  officers, 
priests,  and  the  government,  are  all  alike  paid  in  kind.    « 

942.  7%tf  crops  raised  by  the  Jhrmerjor  home  consumption  are  diiefly  rice  and  maise, 
some  wheat  is  also  grown ;  but  the  staple  article  is  rice,  of  which  one  pound  and  a  haK 
per  day  are  considered  sufficient  nourishment  for  an  adult.    •. 

943.  The  crops  raised  by  the  colonists  are  coffee,  sugar,  cotton,  tobacco,  and  a  variety  of 
other  productions  of  the  East.  One  of  the  principal  articles  is  coffee.  The  coffee  plants 
are  first  raised  in  seed-beds,  then  transplanted  under  an  open  shed  for  the  sake  of  shade, 
and  then  in  about  eighteen  months  removed  into  the  garden  or  plantation,  where  they  are 
destined  to  yield  their  fruit.  A  plantation  is  laid  out  in  squares,  the  distance  of  plant 
from  plant  bong  commonly  about  six  feet,  and  in  the  centre  of  eadi  four  trees  is  placed  a 
dadap  trect  for  the  purpose  of  affording  shade,  which  in  Java  seems  neceasary  to  the 
health  of  the  plants.  They  are  never  pruned,  grow  to  the  height  of  uxteen  feet,  and 
will  bear  for  twenty  years ;  but  a  plantation  in  Java  b  seldom  continued  more  than  ten 
years.     In  general  three  crops  of  berries  are  produced  in  a  season. 

944.  The  live  stock  of  the  Java  fanner  consists  of  the  ox  and  bu£Bdo,  used  in  plough- 
ing,  and  the  horse  for  burden  :  they  have  a  few  sheep,  and  goats  and  poultry. 

945.  The  imjUements  are  the  plough,  of  which  diey  have  a  common  or  rice  ground 
sort,  a  dry-soil  plough,  and  a  garden  or  plantation  plough,  all  of  which  are  yoked  to  a 
pair  of  buffiJoes,  or  oxen,  in  the  same  manner.     The  harrow  (Jig,  124.  a),  on  which  the 


driver  aits,  is  a  sort  of  rake  ;  and  they  have  a  sort  of  strong  hoe,  which  they  use  as  a 
substitute  for  a  spade  (6),  and  a  lighter  one,  used  as  a  draw  hoe  (c).  llieir  knives  for 
weeding,  pruning,  and  reaping 
(Jig.  1 25.ato/),are  very  curious; 
one  of  them  (g)  is  used  both 
as  an  axe  and  bill,  and  another 
(h)  as  a  thrust  hoe  and  prun- 
ing hook.  It  is  observed  by  Go- 
vernor Raffles,  that  in  reaping 
they  crop  off  **  each  separate 
ear  along  with  a  few  indies  of 
the  straw  ;**an  <<  operose  process'  * 
which  he  was  informed  had  its 
origin  in  some  religious  notions. 
Crops  arc  generally  dibbled  or 
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tnaapliirted ;  no  mtaxare  is  eren  required  or  given  in  Java  except  walar.  fn 
pioogfaiBg  for  lictf  ihe  land  is  conTeited  into  a  semifluid  mire,  in  which  the  planti  are 
inseited.  A  carious  mode  is  made  use  of  to  scare  the  birds  from  ripening  crops.  An 
elcTBied  shed  is  raised  in  the  middle  of  the  plantation  or  field,  within  which  a  child  on 
the  watch  toucbes  fiom  time  to  time  a  aeries  of  cords,  extending  from  the  shed  te  the 
otiamties  of  the  field  like  the  radii  of  a  circle,  and  thua  prerents  the  ravages  of 
fends.  Hie  nadve  cast  of  Java  is  a  clumsy  conjunction  of  boards,  running  on  two 
niid  wheds  frotn  five  to  six  feet  in  diameter,  and  only  from  one  inch  to  two  inches  brandy 
on  a  revolving  axle.      It  is  drawn  by  two  buffidoes. 

946.  The  upas,  or  poison  tree  {Antians  toxicdria),  has  been  said  to  be  a  native  of,  and 
pecufiar  to^  Java  ;  but  Dr.  Hotsfield  and  other  botanists  have  ascertained  that  there  is  no 
nee  in  the  island  answering  its  description  :  there  are  two  trees  used  for  poisoning  war- 
fike  insCruxnentSy  but  neither  is  so  powerful  as  to  be  used  alone ;  and,  indeed,  they  are 
in  no  way  remarkable  either  as  poison  plants  or  trees.  The  Raffldsia  Am6ldi,  the  most 
extraoKdinarj  parasitic  plant  known  to  botanists,  is  believed  to  be  a  native  of  this  island 
m  well  as  of  Sumatra,  where  it  was  originally  found. 

947.  The  roads  tf  Jamt,  Sir  Stamford  Raffles  observes,  are  of  a  greater  extent  and 

of  a  better  description  than  in  most  countries.     A  high  road,  passable  for  carriages  at  all 

seasons  of  the  year,  runs  from  the  western  to  the  eastern  extremity  of  the  island,  a 

&tanee  of  not  less  than  eight  hundred  English  miles,  with  post  stations  and  relays  of 

bones  every  five  ndles.      The  greater  part  oT  it  is  so  level  that  a  canal  might  be  cut 

ilong  its  side.     There  is  another  high  road  which  crosses  the  island  ftom  north  to  south, 

■d  many  intersecting  cross  roads.     The  main  roads  were  chiefly  formed  by  the  Dutdi 

m  militsiy  roads,  and  "  so  flu*,*'  Governor  Raffles  continues,  **  from  contributing  to  the 

tssitfaooe  of  the  agriculture  or  trade  of  Java,  their  construction  has,  on  the  contrary,  in 

Bsay  instances  been  destructive  to  whole  districts.     The  peasant  who  completed  them  by 

his  own  labour,  at  the  sacrifice  of  the  lives  of  his  cattle^  was  debarred  from  their 

use,  and  not  permitted  to  drive  his  cattle  along  them,  while  he  saw  the  advantages  they 

•    woe  capable  of  jrielding  reserved  for  his  European  masters,  who  thus  became  enabled 
to  hold  a  more  secure  possession  of  his  country."     {History  cfJasfOi  i.  198.) 

948.  Cf  the  pefunsula  of  Malacca  rerj  little  is  known.  Agriculture  is  carried  on  in 
the  margmal  districts  of  the  countrj ;  but  the  central  parts  are  covered  with  unexplored 
fivesla,  which  swarm  with  lemtus,  monkeys,  tigers,  wild  boars,  elephants,  and  other 
animals.  The  chief  grain  cultivated  is  rice ;  and  the  chief  exports  are,  pepper,  ginger, 
gnoi,  and  other  spices,  ndsins,  and  woods.  Game  and  fruits  abound.  **  The  lands,** 
Le  Fouvre  observes,  *<  are  of  a  superior  quality ;  and  covered  with  odoriferous  woods ; 
bat  the  culture  of  tibe  soil  abandoned  to  daves  is  fallen  into  contempt.  These  wretched 
labomers,  dragged  incessantly  firom  their  rustic  employments  by  their  restless  masters 
who  deEg^  in  war  and  maritime  enterprises,  have  raidj  time^  and  never  resolution,  to 
give  the  necessary  attention  to  the  labouring  of  their  grounds.'* 

949.  I%e  kingdom  of  Siam  may  be  described  as  a  wide  vale  between  two  hig^  ridges 
of  raoontains ;  but  compared  with  the  Binnan  empire,  tiie  culltmted  land  is  not  above 
half  the  extent  either  in  breadth  or  length. 

95a  The  agricuUtare  tf  tke  Skmeu  does  not  extend  far  from  the  banks  of  the  river  or 
Us  btxnches ;  so  that  towards  the  mountains  there  are  vast  aboriginal  forests  filled  with 
wOd  animals,  whence  they  obtain  the  sfeins  which  are  exported.  The  rocky  and  varie- 
gtfed  dnres  of  the  noble  Gulf  of  Siam,  and  the  size  and  inundations  of  the  Meinam, 
caoi|Bre  with  the  rich  and  picturesque  vegetation  of  the  forests,  illumined  at  night  by 
Gcowik  of  brilliant  fire-flies,  to  impress  strangers  with  admiration  and  delight 

951.  ne  9oU  towards  the  mountains  is  parched  and  infertile ;  but,  on  the  shores  of  the 
river,  consists,  Hke  that  of  Egypt,  of  a  very  rich  and  pure  mould,  in  which  a.pebble  can 
Kaicdy  be  found ;  and  the  country  would  be  a  terrestrial  paradise  if  its  government  were 
not  so  deqiotic  as  to  be  justiy  reckoned  fiu-  inferior  to  that  of  their  neighbours  the 
BniBaas  Rice  of  excellent  quality  is  the  chief  product  of  their  agriculture ;  wheat  is 
not  onknown  ;  peas  and  other  vegetables  abound ;  and  maize  is  confined  to  their  gardens. 
The  fertility  of  Siam  depends  in  a  great  degree,  like  that  of  Egypt  on  the  Nile,  on  its 
gnad  river  Meinam  and  its  tributary  streams. 

95S.  The  kmgdom  of  Laos  borders  on  China,  and  is  surrounded  by  forests  and  deserts, 
ao  as  tB  be  of  difiicult  access  to  strangers,  l^e  climate  is  so  temperate,  and  the  air  so 
pve,  diat  men  are  said  to  retain  their  health  and  vigour,  in  some  instances,  to  the  age  of 
one  bmdred  years.  The  flat  part  of  the  country  resembles  Siam.  The  soil  on  the  east 
bnk  of  die  river  is  more  fertile  than  that  on  the  west.  The  rice  is  preferred  to  that  of 
ote*  (Mental  countries.  Excellent  wax  and  honey  are  produced  in  abundance,  and 
the  poppy,  ginger,  pepper,  and  other  useful  plants  are  cultivated,  and  their  producte 
Odaaged  with  the  Cannese  for  doths. 

95db  Camhodkh  like  Siam,  is  enclosed  by  mountains  on  the  east  and  west;  and 
^"tilited  by  an  overflowing  river.     The  climate  is  so  hot  that  the  inhabitants  arc  under 
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the  neceaaity  of  reading  on  the  banks  of  the  rivers  and  lakes,  where  they  are  tormented 
by  musquitos.  The  soil  is  fertile,  and  produces  abundance  of  com,  rice,  excellent 
legumes,  sugar,  indigo,  opium,  camphor  and  various  jnedidnal  drugs.  The  most  pecu- 
liar product  is  the  gamboge  gum  (Stalagmitis  cambogicfides),  which  yields  a  fine  yellow 
tint.  Ivory,  also,  and  silk  are  very  plentiful,  and  of  little  value.  Cattle,  porticulariy  oi 
the  cow  kind,  are  numerous  and  cheap.  Elephants »  lions,  ttgers,  and  almost  all  the 
animals  of  the  deserts  of  Africa  are  found  in  Cambodia.  It  has  several  precious  woods, 
among  which  are  the  sandal  and  eagle  wood,  and  a  particular  tree,  in  the  juice  of  wliidi 
they  dip  their  arrows ;  and  it  is  sai^  that  though  a  wound  from  one  of  the  arrows  proves 
fatal,  the  juice  itself  nay  be  drank  without  danger.  The  country,  though  fertile,  is  very 
thinly  peopled. 

954.  Cochin-Oima  presents  an  extensive  range  of  coast,  but  few  nuurks  at  tillage. 
Besides  rice  and  other  grains,  sugar,  silk,  cotton,  tobacco,  yams,  sweet  potatoes,  pumpkins, 
melons,  and  other  culinary  vegetables,  are  cultivated ;  and  cinnamon,  pepper,  ginger, 
cardamom,  silk,  cotton,  sugar,  aula  wood,  Japan  wood,  Columbo,  and  other  woods  and 
spice  plants,  abound  in  the  forests  and  copses.  Hie  horses  are  small  but  active ;  and 
they  have  the  ox,  buffalo,  mules,  asses,  sheep,  swine,  and  goats.  Tigers,  elephants,  and 
monkeys  abound  in  the  forests,  and  on  the  shores  are  found  the  edible  swallows*  nesta, 
esteemed  a  luxury  in  the  East  and  especially  in  China.  These  nests,  according  to 
some,  are  formed  of  the  Pikcus  tichenc^des ;  according  to  others,  of  the  spawn  of  fish.  A 
good  account  of  them  will  be  found  in  the  Farmer^  Majaxine  (vol.  xx.),  vmtten  by  a 
gentleman  who  had  resided  some  years  on  Prince  of  Wales^s  Island.  Almost  every  kind 
of  domestic  animal,  except  sheep,  appears  to  be  very  plentiful.  In  Cochin-China  they 
have  bullocks,  goats,  swine,  bufiUoes,  elephants,  camels,  and  horses.  In  the  woods  are 
found  the  wild  boar,  tiger,  rhinoceros,  and  plenty  of  deer.  Ibey  account  the  flesh  of  the 
elephant  a  great  dahity,  and  their  poultry  b  excellent.  They  pay  little  attention  to  the 
breeding  of  bullocks,  as  the  tillage  is  performed  by  bufiyoes,  and  bullock's  fleah 
is  not  esteemed  as  food.  The  sea,  as  well  as  the  land,  is  a  never4ailing  source  of  sus- 
tenance to  those  who  dwell  on  the  coast  Most  of  the  marine  worms  distinguished  by 
the  name  of  Molliisca,  are  used  as  articles  of  food  by  the  Cochin-Chinese.  AU  the 
gelatinous  substances  derived  from  the  sea,  whether  ammal  or  vegetable,  are  considered 
by  them  the  most  nutritious  of  all  aliments;  and  on  this  principle  various  kinds  of 
sea^weeds,  particularly  the  Fdd  and  jflgm,  are  included  in  their  list  of  edible  plants. 
ITiey  likewise  collect  many  of  the  small  succulent,  or  fleshy,  plants,  which  ate 
nsuidly  produced  on  salt  and  sandy  marshes ;  these  they  dther  boil  in  their  soups,  or  eet 
in  a  raw  state,  to  give  sapidity  to  their  rice^  which  with  them  is  the  grand  support  of 
existence.  In  CocUn-China  they  are  almost  certain  of  two  plentiful  crops  of  rice  every 
year,  one  of  which  is  reaped  in  April,  the  other  in  October.  Fruits  of  various  kinda^  aa 
oranges,  bananas,  figs,  pine-apples,  pomegranates,  and  others  of  inferior  note,  are 
abundandy  produced  in  all  parts  of  the  country.  They  have  very  fine  yams,  and  plen^ 
of  sweet  potatoes.  Hieir  jsmall  breed  of  cattle  does  not  appear  to  furnish  them  with 
much  milk ;  but  of  this  article  they  make  a  sparing  use,  even  with  regard  to  their  young 
children. 

955.  Tongtdnf  in  regard  to  surface,  may  be  dirided  into  two  portions,  the  moun- 
tainous and  the  plain.  Hie  mountains  are  neither  rocky  nor  precipitous,  and  are  partly 
covered  with  forests.  Hie  plain  is  flat  like  Holland,  being  intersected  by  canals  and 
dykes,  and  varied  by  lakes  and  rivers.  The  chief  agricultural  product  is  rice,  of  wbicfa 
there  are  two  harvests  annually  in  the  low  countiy,  but  in  the  high  lands  only  one. 
Wheat  and  wine  are  unknown.  The  mulberry  tree  is  common ;  and  the  sugar  cane  is 
indigenous ;  but  the  art  of  refining  the  juice  is  unknown.  Hie  live  stock  are  chiefly 
oxen,  buffiiloes,  and  horses ;  swine  abound,  and  there  are  a  few  goats,  but  asses  and 
sheep  are  unknown.  Dogs,  cats,  and  rats  are  eaten.  Poultry,  ducks,  and  geese  abound, 
and  are  found  wild  in  the  forests.  The  eggs  of  dudis  are  bnted  in  ovens,  and  produce 
young,  which  swarm  on  the  canals  and  pond&  The  forests  contain  deer,  boars,  peacocks, 
e  peculiar  kind  of  partridge,  and  quails.  The  tigers  are  large  and  dMtructive ;  one  of 
them  is  said  to  have  entered  a  town,  and  to  have  destroyed  eighty-five  people.  Hie  wild 
elephants  are  also  very  dangerous.  Apes  are  found  in  these  fivests,  and  some  of  them  of 
large  size:  these  and  the  parrots  are  not  a  little  destructive  to  the  rice  and  fruits. 
The  Tonquin  plough  consbta  of  three  pieces  of  wood,  a  pole,  a  handle,  and  a  third 
piece,  almost  at  right  angles  with  the  last,  for  opening  the  ground ;  and  they  are  simply 
fixed  with  stmps  ait  leather:  this  plough  is  drawn  by  oxen  or  bufibloes. 

956.  TA«  agrieuliwre  rf  Japtm  is  superior  to  that  of  most  Eastern  countries.  Hie 
climate  is  variable.  In  summer  the  heat  is  violent ;  and,  if  it  were  not  moderated  by 
sea  breeaes,  would  be  intolerable.  The  cold  in  winter  is  severe.  The  fUls  of  rain  com- 
mence at  midsummer,  and  to  these  Japan  owes  its  fertility,  and  also  its  high  state  of 
population.  Hiunder  is  not  unfrequent:  tempests,  hurricanes,  and  earthquakes  are 
very  common.    From  Hiunberg's  theimometncal  observations  it  appears  that  the  greatest 
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degree  of  beat  at  Nt^ganki  was  98^  in  August,  and  tba  Mrvat  oold  in  J»aauy,  85^. 
The  &ce  of  die  country  presents  some  extensive  plains*  but  more  generally  naountains, 
billi^  sad  TsUeys ;  the  coast  being  mostly  rocky  and  precipitoas,  and  inrcsted  with  a 
tiabiiknt  se^     it  is  also  diversified  with  riyen  and  rivulets,  and  many  spades  of 


957.  The  sou  of  Japan,  tfwugh  banen,  is  rendered  produedve  by  fettilising  showen, 
by  msniue,  snd  by  the  opcvation  of  agricultural  indnstiy. 

958.  JgrieuUmrey  Tkunberg  u^ornu  u$t  is  Mere  vM  vndenloodt  and  the  whole  country, 
eftQ  to  tbe  tops  of  the  hills,  is  cultivated.  Free  £nom  all  feudal  and  ecderissdcal  un- 
prdimfnts,  the  fiumcr  applies  himself  to  the  culture  of  the  soil  with  diligence  and  vigour. 
Here  sre  no  commons  ;  and  it  k  a  singulsr  circumstance,  that,  if  any  pottion  be  left 
unculdvUsd,  it  may  be  seised  by  a  more  industrious  neighbour.  The  Japanese  mode 
ofmsnnriBg  is  to  form  a  mixture  of  all  kinds  of  excremente  with  kitchen  refuse,  wHich 
is  CBried  in  pails  into  the  fidd,  and  poured  with  a  ladle  upon  the  plants,  whan  they 
baic  sfetsined  the  height  of  about  six  inches ;  so  that  they  thus  instantly  receive  the  whole 
bepft  They  are  also  very  attentive  to  weeding.  Hie  sides  of  the  hills  are  culti- 
naed  fay  Biesos  of  stone  walla,  supporting  broad  plots,  sown  with  rice  or  esculent  roots. 
B|pe  is  the  chief  grain  ;  budnwheat,  rye,  barley,  and  wheat  being  little  used.  A  kind 
cf  lost,  used  as  the  potato  (Oanv61vulus  edulis),  is  abundant,  with  several  sorts  of 
bsms,  pess,  turnips,  cabbages,  &c.  From  tbe  seed  of  a  kind  of  cabbage,  lamp  oil  is 
OfRaed;  snd  aevcnl  plants  are  cultivated  for  dyeing,  with  the  cotton  shrubs,  and 
nnlbeny  trees  lor  the  £bod  of  silkworms.  The  varnish  and  csmphire  trees,  the  vine, 
the  oedsr,  the  tea  tree,  and  the  bamboo  reed,  mt  only  grow  wild  but  are  planted  £or 

959.  lis  rtweet  to  the  stock,  there  are  neither  sheep  nor  goats  in  the  whcde  empire  of 
Jtfm ;  and,  m  general,  there  are  but  few  quadrupeds.  The  food  of  the  Japanese  coo- 
B9ti  sfanost  entirely  of  iish  and  fowl  with  vegetables.  Some  few  dogs  are  kept  fiom 
motiTcs  cf  superstition ;  and  cats  are  fitvouriies  with  the  ladies.  Hens  and  conanon 
ducks  STB  domeaticated  fiar  the  sake  of  dieir  eggs. 

SnsBCT.  8.     Of  the  present  Stote  qfJgricuUure  in  the  Chinese  Empire, 

96a  AgricuUnral  improvemeni  in  China  has,  in  sll  sges,  been  encouraged  and 
hmnreA,  Hk  husbandman  is  considered  an  honoursble,  as  well  ss  a  useful,  member  of 
sodetj ;  he  ranks  next  to  men  of  letters  or  officers  of  state,  of  whom  he  is  frequently 
die  progenitor.  The  soldier,  in  China,  cultivates  the  ground,  l^e  priesU  also  are 
sgrkohurists,  whenever  dieir  convents  are  endowed  with  land.  Notwithstanding  all 
dkese  ^vantages,  however,  the  Chinese  empire  is  by  no  means  so  generally  cultivated 
Si  Dd  Halde  and  other  esrly  traveUers  asserted.  Some  districts  are  almost  entirely 
ander  cohivation ;  but  in  many  there  are  extensive  wastes. 

961.  Dr,  Abd  is  (fomitm  that  in  that  part  of  China  passed  through  by  Lord  Am- 
herst's embassy,  the  land  **  very  feebly  productive  in  food  for  man  fully  equalled  that 
vlsdi  affixded  it  in  abundant  quantity.'*  He  never  found  extensive  tracts  of  land  in 
fcneral  cultivation,  but  often  greet  industry  and  ingenuity  on  small  spots ;  and  concludes 
dat  «  SB  horticulturists  the  Chinese  may  perhaps  be  sJlowed  a  considerable  share  of 
BKrit ;  but,  on  the  great  scale  of  agriculture,  they  are  not  to  be  mentioned  with  any  £u- 
(Narrative,  127.) 


rwJMifniit,  an  intelligent  resident  in  Cbina,  obsenres,  *'  Tbe  sUtcment  in  the  EneydoptHia 
KKtf/that  *  Chineae  ai^ciilture  is  diitinguiihed  and  encouraged  bj  the  court  beyond  all  other 


,  since  It  is  unquestionably  subordinate  to  literature;  and  it  may  be  well  doubted 

vhedwr  k  ought  to  lie  oonsidcied  as  boktiag  among  tbe  Chinese  the  rank  of  a  tcience ;  for,  inde^ 
padotiy  of  tfaat  routine  which  baa  been  foilowed,  with  little  variation,  from  a  venr  high  antiouity,  they 
SRB  to  be  entirely  ignorant  of  all  the  principles  by  which  it  could  have  been  placed  on  a  Kicntitic  found. 
«in."   CBBrl7V«ML,v.46L) 

963.  The  cGmate  of  China  is  in  general  reckoned  moderate,  though  it  extends  from 
die  SOlh  to  the  21st  degree  of  south  latitude,  and  includes  three  climates.  The  northern 
psits  are  liable  to  all  tbe  rigours  of  a  European  winter.  Even  at  Pekin,  at  Chat  season, 
the  sversge  of  the  thermometer  is  under  200  during  the  night,  and  in  the  day  consi- 
dersbly  below  the  freezing  point.  The  heat  of  those  parts  which  lie  under  the  tropics 
h  Bxxierated  by  the  winds  from  the  mountains  of  Tatary.  In  the  southern  parts  there 
is  nether  frost  nor  snow,  but  storms  are  very  frequent,  especially  about  the  time 
cf  die  equinoxes ;  all  the  rest  of  the  year  the  sky  is  serene,  and  the  earth  covered  with 
widure. 

964.  The  surface  ^fhe  caumtry,  though  in  general  flat,  is  much  diversified  by  chains 
of  giamle  mountains,  hills,  rivers,  canals,  and  savage  and  uncultivated  districts,  towns 
nunoaersble,  villages,  and  cottages  covered  with  thatch,  reed,  or  pidm  leaves,  and  in 
some  places  widi  tfadr  gardens,  or  fore-courts,  fenced  with  rude  pales,  as  in  England. 
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{fig,  196.)  CblnA,  Dr.  Abel  obierres,  from  the  great  extent  of  latitude  contained  in  its 
boundaries,  and  from  its  eztensiTe  plains  and  \6ftj  mountains,  partakes  of  the  advan- 
tages and  defects  of  many  climates,  and  displays  a  country  of  features  infinitely  varied 
by  nature.  Ereiy  thing  artificial,  however,  has  nearly  the  same  characters  in  every 
province. 


965.  Xlk  tdU  varies  exceedingly :  it  is  in  m^Jiy  parts  not  naturaUy  fertile ;  but  has 
•loHMt  every  where  been  rendered  so  by  the  applicatioo'of  culture  and  manure  lbr<  suc- 
cessive ages. 

966.  Hu  landed  property  of  China  is  considered  as  the  absolute  right  of  the  emperor : 
but  the  sub-proprietor,  or  first  holder,  is  never  turned  out  of  possession  as  long  as  he 
continues  to  pay  about  the  tenth  part  of  what  his  farm  is  supposed  capable  of  yielding ; 
and,  though  the  holder  of  lands  is  only  considered  as  a  tenant  at  will,  it  is  his  own 
fitult  if  he  is  dispossessed.  If  any  one  happens  to  hold  more  than  his  family  can  con- 
veniently cultivate,  he  lets  it  to  another,  on  condition  of  receiving  half  the  produce, 
out  of  which  he  pays  the  whole  of  the  emperor's  taxes.  The  greater  part  of  the  poor 
peasantry  cultivate  Und  on  these  terms.  In  China  there  are  no  immense  estates,  no 
fisheries  are  let  out  to  farm.  Every  subject  is  equally  entitled  to  the  free  and  uninter- 
rupted enjoyment  of  the  sea,  of  the  coasts,  of  the  estuaries,  of  the  lakes  and  rivers. 
There  are  no  manor  lords  with  exclusive  privileges,  nor  any  game  laws. 

967.  The  agricultural  products  of  China  extend  to  every  iiseful  vegetable.  Tliere 
is  scarcely  a  grain,  a  fruit,  a  tree,  or  &  culinary  vegetable  of  Europe,  or  the  rest  of  the 
world,  that  diey  do  not  cultivate;  and  they  have  a  number  peculiar  to  themselves. 
Fowl  and  fish  are  not  extensively  reared,  as  the  chief  articles  of  diet  are  vegetables. 
Rice  is  the  common  grain  of  the  country ;  a  species  of  cabbage,  the  universal  culinary 
▼ej^etable  ;  swine,  the  roost  abundant  live  stock ;  and  tea,  the  cMef  plant  of  export. 

968.  The  tea  districts  of  China  extend  froM-  the  27th  to  the  31st  degree  of  latitude. 
According  to  the  missionaries,  it  thrives  in  the  more  oorthem  provinces;  and  from 
'Kirtnpfer  it  appears  to  be  cultivated  in  Japan  as  far  north  as  lat  45^.  It  seems,  according 
to  Di>  Abel's  observation,  to  succeed  best  on  the  sides  of  mountains,  where  there  can  be 
but  little  accumulation  of  vegetable  mould.'  The  sofl^  from  which  he  collected  tiie 
best  specimens  consisted  chiefly  of  sandstone,  schistus,  or  granite.  The  land  fbnning 
the  Cape  of  Good  Hope  consisting  of  the  same  rocks,  and  its  geographical  position 
corresponding  to  that  of  the  tea  districts  of  China,  Dr.  Abel  considers  it  might  be 
grown  there,  if  desirable,  to  such  an  extent  as  to  supersede  the  necessity  of  procuring  it 
from  China.  It  grows  well  in  St.  Helena  and  Rio  Janeiro»  and  will  grow  any  where  in 
a  meagre  soil  and  moderate  temperature. 

969.  The  culture  of  the  tea  plant  in  China  has  been  given  by  various  authors,  ft  b 
raised  from  seeds  sown  where  the  plants  are  to  remain.  Three  or  more  are  dropped  into 
a  hole  four  or  five  inches  deep;  these  come  up  without  further  trouble,  and  require 
little  culture,  except  that  of  removing  weeds,  till  the  plants  are  three  years  old.  The 
more  carefbl  stir  the  soil,  and  some  manure  it ;  but  the  latter  practice  is  seldom  adopted. 
Hie  third  year  the  leaves  are  gathered,  at  three  successive  gatherings,  in  February, 
April,  and  June,  and  so  on  tm  the  bushes  become  stinted  or  tardy  in  thei^  growth, 
which  generally  happens  in  from  six  to  ten  years.  They  are  then  cut'jn  to  encourage 
the  production  of  fW»h  shoots.  '"  '       '•     -  <       i      :^'       *-    , 
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97a  The  ^tkermg  ^  tke  leaves  k  petfonned  with  care  and  Klectaon.  The  IcaTes 
are  plucked  oS  one  hj  one :  at  the  first  gathering  only  the  unezpapded  and  tender  are 
taken ;  at  the  second*  dioee  that  are  full  grown ;  and  at  the  third,  the  coarMst.  The 
fint  forms  what  is  called  in  Europe  imperial  tea ;  but  of  this  and  other  names  by  which 
tea  is  designated,  the  Oiineee  know  nothing ;  and  the  compounds  and  names  are  sup- 
posed to  be  made  and  given  by  the  merchants  at  Canton,  who,  from  the  great  number  of 
Tariecies  brought  to  them,  have  an  ample  opportunity  of  doing  so.  These  varieties^ 
duogfa  munerous,  and  some  of  dwm  very  diflerent,  are  yet  not  more  so  than  the  dif- 
ferent varieties  of  the  grape ;  they  are  now  generally  considered  as  belonging  to  one 
spcdcs ;  dx  Thia  Bokieh  now  Cam^llus  Boh^  [fig.  127.  a\  of  botanista.  Formerly  it  was 
thought  tlttt  green  tea  was  gathered  exdu-  , 
avdy  from  Cam^ltn  vSridis ;  but  that  is  now 
doubtful,  though  it  is  certain  there  is  what 
iscalled  the  green  tea  district,  and  the  black 
tea  district ;  and  the  varieties  grown  in  the  4 
one  district  cfifier  from  those  grown  in  the 
other.  Dr.  Abel  could  not  satisfy  him- 
sdf  as  to  there  being  two  species  or  one ; 
but  thinks  there  are  two  species.  He  was 
uid  by  competent  persons  that  either  of  the 
twopjimts  will  affiard  the  black  or  green  teal 
of  the  shops  hut  that  the  broad  thin-leaved 
pkuit(C  viridis)  is preliencd  for  making  the  ^ 
greea  tea. 

971.  The  tea  leaves  being  gathered  are 
cared  in  houses  which  contain  from  five  to 
ten  or  twenty  small  furnaces,  about  three 
feet  high,  each  having  at  the  top  a  large  flat  iron  pan.  There  is  also  a  long  low  table 
oorered  with  mats,  on  which  the  leaves  are  laid,  and  rolled  by  workmen,  who  sit  round 
it :  the  iron  pan  being  heated  to  a  certain  degree  by  a  little  fire  made  in  the  furnace 
underneath,  a  few  pounds  of  the  fresh-gathered  leaves  are  put  upon  the  pan  ;  the  tnsh 
and  juicy  leaves  crack  whea.  they  touch  the  pan,  and  it  is  the  business  of  the  operator  to 
daft  them  as  quickly  as  possible  with  his  bare  hands,  till  they  become  too  hot  to  be  easily 
endured.  At  this  instant  he  takes  off  the  leaves  with  a  kind  of  shovel  resembling  a  fan, 
and  pours  them  on  the  mats  before  the  rollers,  who,  taking  small  quantities  at  a  time, 
RiO  them  in  the  palms  of  their  hands  in  one  direction,  while  others  are  fanning  them,  that 
they  may  cool  die  more  speedily  and  retain  their  curl  the  longer.  This  process  is 
repeated  two  or  three  times  or  ofWner,  before  the  tea  is  put  into  die  stores,  in  order  that 
all  the  moisture  of  the  leaves  may  be  thoroughly  dissipated,  and  their  curl  more  conw 
pWtdy  preserved.  On  every  repetidon  the  pan  is  less  heated,  and  the  operation  performed 
more  slowly  and  cautiously.  The  tea  is  then  separated  into  the  diJOferent  kinds,  and 
deporited  in  the  store  for  domestic  use  or  exportation. 

972.  The  different  sorts  of  black  and  green  are  not  merely  ftom  soil,  situadon,  and  age 
of  the  leaf:  but,  after  winnowing  the  tea,  the  leaves  are  taken  up  in  succession  as  they 
M ;  thoK  nearest  the  machine,  being  the  heaviest,  form  the  gunpowder  tea ;  the 
fight  dost  the  wont,  being  chiefly  used  by  the  lower  classes.  That  which  is  brought 
down  to  Canton  undergoes  there  a  second  roasting,  wimuming,  packing,  &c,  and 
BHoy  hnBdred  women  are  employed  for  these  purposes. 


774.'  At  tmbstitwtea  for  tea,  used  by  the  Chinese,  may  be  mentioned  a  •pecics  of  moM  common  to  the 
■ountaiw  of  Shan.4ung :  an  inftasion  of  f^rm  of  diArent  wnts,  and.  Dr.  Abel  thinlu,  the  leavci  of  the 


n  caiMUia  *«*<  otl  camellia  may  he  f^A^. 
Cbmoe  axe  noc  to  be  contidered  af  the  true  tea  plant ;  and  Ksmpfer  anerts  that  in  Japim  a  species  of 


Du  Halde  observes  that  all  the  plants  called  tea  by  the 

plant;  and  Ksmpfer  '       ' 

CamSlM,  at  well  aa  the  (Tlea  frftgrana,  it  used  to  give  It  a  high  flavour. 

975.  The  oU-hearmg  tea  plant  {CamMM,  oleifera)  is  culdvated  for  its  seeds,  from  which 
an  ofl  is  expressed,  in  very  general  use  in  the  domestic  economy  of  China.  It  grows 
best  in  a  red  sandy  soil ;  attaining  the  height  of  six  or  eight  feet,  and  producing  a  pro- 
fuaon  of  white  blossoms  and  seeds.  These  seeds  are  reduced  to  a  coarse  powder,  either 
in  a  mortar  by  a  pesde  acted  on  by  the  cogs  of  a 
valer.wheel  (fig.  128.),  or  by  a  horizontal  wheel,  128 

baring  small  perpendicular  wheels,  shod  with  iron, 
fixed  to  its  circumference,  and  acting  in  a  groove 
Eocd  with   the  same   metaL     The   seeds,   when 

Snund,  are  stewed  or  boiled  in  bags,  and  then 

P^xd,  when  the  oil  is  yielded,     liie  press  is  a  hollow  cylinder,  vrith  a  piaton  presitd 
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agminst  one  end,  by  driving  wedges  at  tbe  tide ;  it  is  very  simple  end  yet  powerful. 
{Dr,  Abets  Nar.,  176.)  An  oil  used  as  a  varnish  is  extracted  fixnn  another  variety  of 
the  Camellia,  or  tea  plant  (the  Dry^dra  cordAta  of  Tbunb.),  which  is  used  as  a  varnish 
for  their  boats,  and  coarser  articles  of  furniture. 

976.  The  taliow  tree  (Crdton  aeHfenim)  resembles  the  oak  in  the  height  of  its  stem  and 
the  spread  of  its  brandies,  and  its  fbli^  has  the  green  and  lustre  of  the  laurel ;  its 
flowers  are  small  and  yellow,  and  its  seeds  white.  The  latter  are.  crushed  either  as  the 
camellia  seeds,  or  in  a  hollow  trunk  of  a  tree,  lined  with  iron,  by  means  of  a  wheel  laden 
widi  a  heavy  weight  (Jig.  129.)*  and  suspended  ..obk 
from  a  beam.  The  bruised  matter  next 
undergoes  nearly  the  same  process  as  the 
camellia  seeds,  and  the  oily  matter  is  found  to 
have  all  the  properties  of  animal  tallow.  It  is 
mixed  with  vegetable  oil  and  wax,  to  give 
it  consistence,  and  then  made  into  canoUes, 
which  bum  with  great  flame,  emit  much 
smoke,  and  quickly  consume. 

977.  The  wax  tree,  or  Pe-4a,  '^  •  term  which 
is  not  applicable  to  any  one  species  of  tree, 
but  to  such  as  are  attacked  by  a  small  worm, 

which  runs  up,  and  fiutens  to  their  leaves,  

covering  them  %rith  combs.  When  these  worms  are  once  used  to  Uie  trees  of  any  district, 
they  never  leave  them,  unless  something  extraordinary  drives  them  away.  The  wax  pro- 
duced is  hard,  shining,  and  considerably  dearer  than  that  of  bees. 

9ta  The  Sdtamum  oriaUdie  'and  the  Ridintff  oommknit,  or  castor.^  phmt,  are  cultivated  for  the 
esculent  oils  extracted  fhm  their  seedii  They  ^ipear  to  have  some  method  of  depriTlng  tiie  castor  oU 
of  its  purgative  qualities,  but  Dr.  Abel  thinks  not  completely. 

97a  The  camakire  tree  (Launu  Camphbra)  grows  to  the  sise  of  our  elms  or  oaks.  The  camphire  Sa 
procured  by  boiling  the  fresh-gathered  branches  of  tbe  tree,  and  stirring  the  whole  with  a  stick,  till  the 
gum  begins  to  adhere  to  it  in  the  form  of  a  white  jelly.  The  fluid  is  then  poured  off  into  a  glased  vess<d« 
and  left  to  concrete.  **  The  crude  camphire  is  then  purified  in  the  following  manner.  A  quantity  of  the 
finely  powdered  materials  of  some  old  wall,  built  of  earth,  is  put  as  a  first  layer  at  the  bottom  of  a  copper 
basin ;  on  this  is  placed  a  byer  of  camphire,  and  then  another  of  earth,  and  so  on  till  the  vessd  is  nearly 
filled :  the  series  being  terminated  with  a  byer  of  earth :  over  this  is  laid  a  corering  of  the  leaves  of  the 
plant  Po-tio,  perhaps  a  species  of  Mentha.  A  second  basin  is  now  inverted  over  the  first,  and  luted  on. 
The  whole  thus  prepared  is  put  over  a  regulated  fire,  and  submitted  to  its  action  for  a  certain  length  of 
time:  it  is  tiien  removed  and  suffered  to  cooL  The  camphire  is  found  to  have  sublimed,  and  to  be 
attacned  to  the  upper  basin,  and  is  Airtber  refined  by  repetitions  of  the  same  process.**  iNmrratipe^ 
^.,  ITSL) 

90a  The  oaki»u  much  prised  In  China  as  in  other  countries,  and  Is  styled  the  tree  of  inheritance. 


There  are  several  species  in  general  use  for  building,  dyeing,  and  AmI  ;  and  the  aooms  are  ground  into 
a  paste,  which  mixed  with  the  flour  of  com  is  made  into  cakes. 

96L  The  maidenhair  tree  (SaZb6&na  adiantifbUa)  Is  grown  for  its  fhiit,  which  Dr.  Abel  saw  exposed 
in  quantities ;  but  whether  as  a  table  fruit,  a  culinary  vegetable^  or  a  medidDe,  he  could  not  ascertain. 
Kaonpfor  says,  the  flruit  assists  digestioa 

982.  ne  cordage  plant  (Slda  XHiaJhlia)  is  extensively  cultivated  for  the  manufiicture  of  oocdage  from 
Its  fibres.  The  common  hemp  is  used  for  the  same  purpose,  but  the  51da  is  preferred.  A  species  of  Milaa 
is  also  grown  in  some  places,  and  its  fibres  used  for  rope  and  other  purposes. 

983b  The  common  cotton^  and  alto  a  varietv  bearing  a  ydilow  down,  from  which,  without  any 
djrring  process,  the  nankeen  cloths  are  formed,  are  grown  in  dilftrent  places.  The  muibanry  is  grown 
in  a  dwarf  state,  as  in  Hindustan. 

964.  The  grottnd  nut  {A'raekU  kjmogm'a),  the  eatable  arum  (iTrum  escal^ntum).  theTr4pa  bic6raia. 
the  Scirpus  tubertMus,  and  NelumWmm^  all  producing  edible  tubers,  are  cuMvatea  in  lakea,  tanks,  or 
marshyblaoes. 

98S.  The  Nelumbhun,  Dr.  Abd  observes,  with  its  pink  and  yeDow  blossoms,  and  bn»d  green  leaves, 
gives  a  charm  and  productivenees  to  marshes,  otherwise  unsightly  and  bazrea  The  leaves  of  the  plant 
are  watered  in  the  summer,  and  cut  down  dose  to  the  roots 
on  the  approach  of  winter.  The  seeds,  which  are  in  sise  and 
form  like  a  small  acorn  without  its  cup.  are  eaten  green,  or 
dried  as  nuts,  and  are  often  preserved  in  sweetmeats ;  they 
have  a  nut-like  flavour.  Its  roots  are  sometimes  as  thick  as 
the  arm,  of  a  pale  green  without,  and  whitish  within }  in  a 
raw  state  they  are  eaten  as  fruit,  being  Juicy  and  of  a 
sweetish  and  refreshing  flavour ;  and  when  boiled  are  served 
as  vegetables. 

98&  The  Setrpus  tuberbeut,  or  water  chestnut  {Jig.  ISa), 
is  a  stoloniferous  rush,  almost  without  leaves,  and  the 
tubers  are  produced  on  the  stolones.  It  grows  in  tanks, 
which  are  manured  for  its  reception  about  the  end  of  March. 
A  tank  being  drained  of  its  water,  smaO  pits  are  dug  in  its 
bottom ;  they  are  filled  with  human  manure,  and  exposed 
to  the  sun  for  a  fortni^t ;  their  contents  are  next  intimately 
blended  with  the  slimy  bottom  of  the  tank,  and  slips  of  tbe 
plant  inserted.  The  water  is  now  returned  to  the  tank,  and 
the  first  crop  of  tubers  comes  to  perfection  in  six  months. 
{Rom.  CoromandeL) 

967.  The  millet  (iWeus)  is  grown  on  the  banks  of  rivers, 
and  attains  the  height  of  sixteen  feet  It  Is  sown  in  rows, 
and  after  it  comes  up  P&nicum  is  sown  between,  which 
comes  to  perfection  after  the  other  Is  cut  down. 

988.  Among  the  fnany  etculent  vegetables  cul- 
tivated in  China,  the  petsai,  a  species  of  white  cabbage,  is  in  moat  general  vae.     Tlw 
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quamit>  conwimwi  of  it  ater  the  whole  empbe  it,  aceordiiig  to  all  anthon,  immeiise ; 
and.  Dr.  AM  tfaiiiks,  it  may  be  considered  to  the  Chinese  what  the  potato  is  to  the 
Irish.  It  is  cohivaCad  with  great  care,  and  requires  abundant  manuring,  like  its 
uaigmeu  of  the  Ihiasica  tribe.  Boiled»  it  haa  the  flayour  of  aspangus ;  and  raw,  it 
eats  like  lettuce  and  is  not  inferior.  It  often  weighs  from  fifteen  to  twenty  pounds, 
and  rMrhfi  the  height  of  two  or  tree  feet.  It  is  presenred  fiesh  during  winter  by 
bmying  in  the  earth ;  and  it  n  pickled  with  salt  and  vinegar. 

989.  Aimoat  every  vegetable  ^  vie,  at  food,  m  iht  ans,  or  at  medicme,  huwn  to  the 
rat  of  ike  werU,  is  cuUiooted  in  Ckma,  with,  peihaps,  a  very  few  exceptions  of  equatorial 
pbma.  The  hamhoo  and  cocoa-nut  tree,  as  in  Hindustui,  are  in  uniTersal  use :  in- 
digo B  extamknAf  cnltiTated;  sugar  also  in  the  southern  provinces,  but  it  is  rather 
a  inxuiy  Ana  an  arlide  of  common  consumption.  It  is  used  mostly  in  a  coane 
gnnuialed  Ibnn;  but  for  exportation,  and  for  the  upper  classes,  it  is  reduced  to  its 
aystsUised  state.  Tobacco  is  every  where  cultivated,  and  in  univerMl  use,  by  all  ages, 
md  both  sexes.  F^idtsof  every  khad  abound,  but  they  are  mostly  bad,  except  the  orange 
and  liie  iee-4tAee  fDimodffpns  LOchX),  both  of  which  are  probably  indigenous.  The  art 
of  grafting  is  well  known,  having  been  introduced  by  the  missionaries ;  but  they  do  not 


sppcar  t»  have  taken  advantage  of  this  knowled^  for  the  improvement  of  their  fruits. 
They  have  also  an  art  which  enables  them  to  take  off  bearing  branches  of  fruit,  par- 
tieofariy  of  the  orange  and  peach,  and  transfer  them,  in  a  growing  state,  to  pots,  for 
their  artificial  rocks  and  grottos,  and  summer-bouses.  It  is  simply  by  removing  a  ring 
of  the  baik,  plastering  round  it  a  ball  of  earth,  and  suspending  a  vessel  of  water  to  drop 
i^en  it,  until  the  upper  edge  of  the  incision  has  thrown  out  roots  into  the  earth. 

990i  l%e  Bve  stock  ef  Chinese  agricuUure  u  neither  abundant  nor  various.  The 
gicater  part  «f  their  culture  being  on  a  small  scale,  and  performed  by  manual  operations, 
does  not  lemiUe  many  beasts  of  labour :  their  canals  and  boats  supply  the  place  of  beasts 
of  barden :  and  their  general  abstemiousness  renders  animals  for  the  butcher  less  neces- 
aaiy.  They  rear,  however,  though  in  comparatively  small  number,  all  the  domestic 
animala  of  Europe  ;  the  horse,  the  ass^  the  ox,  the  bi^alo,  the  dog.  the  cat,  the  pig ;  but 
aies  are  small  and  iU-formed.  The  camels  of  China  are  often  no  larger  than  our 
the  other  breeds  are  good,  and  particularly  that  of  pigs.  The  kind  of  dog  most 
n  in  the  south,  from  Canton  to  Tong-chin-tcheu,  is  the  spaniel  with  straight  ears. 
More  to  the  nortb,  as  fer  as  Pekin,  the  (k>g8  have  generally  hanging  ears  and  slender 
tails. 

991.  The  Oanese  are  exceedingly  sparing  in  the  use  of  ammtd  food.  The  broad-tailed 
dtaep  are  kepi  in  the  hilly  parts  of  the  country,  and  brought  down  to  the  plains  ;  but 
the  two  animals  most  esteemed,  because  they  contribute  most  to  their  own  subsistence 
and  are  kept  at  the  cheapest  rate,  are  the  hog  and  the  duck.  Whole  Bwarms  of  the 
btter  are  bred  in  large  barges,  surrounded  with  projecting  stages  covered  with  coops 
for  the  reception  of  these  birds,  which  are  taught,  by  the  sound  of  the  whistle,  to  jump 
into  the  rivers  and  canals  in  search  of  food,  and  by  another  call  to  return  to  their  lodg- 
ii^B.  They  are  usually  hatdied  by  placing  their  eggs,  aa  the  ancient  Egyptians  were 
wont  to  do,  in  amall  ovens,  or  sandbaths,  in  order  that  the  same  female  may  continue  to 
lay  egga  throu^ioot  the  year,  which  would  not  be  the  case  if  she  had  a  young  brood  to 
attend.  The  ducks,  when  killed,  are  usually  split  open,  salted,  and  dried  in  the  sun ;  in 
whidi  state  they  affivd  an  excellent  relish  to  rice  or  other  vegetables. 

992.  The  w3d  atumais  are  numerous.  Elephants  are  common  in  the  south  of  China, 
and  extaid  aa  fer  as  the  thirtieth  decree  of  north  latitude  in  the  pnmnce  of  Kiangnau  and 
oi  Tnn>naa.  The  unicorn  rhinoceros  lives  on  the  sides  of  the  marshes  in  the  provinces 
of  Tun-nau  and  Quan-si.  The  Hon,  according  to  Du  Halde  and  Trigault,  is  a  stranger 
to  China;  but  the  animal  figured  by  Neuboff,  under  the  name  of  the  tiger,  seems  to  be 
the  maneless  fion  known  to  the  ancients,  described  by  Oppian,  and  seen  by  M.  Olivier  on 
the  Euphrates.  Mareo  Poloaaw  lions  in  Fo-kien :  there  were  some  at  the  court  of  Kublai 
Khan.  The  true  tiger  probably  shows  himself  in  the  most  southerly  provinces,  where 
Acre  are  also  vaikms  kinds  of  monkeys ;  the  long-armed  gibbou  or  Simim  longimhnus ;  the 
Aaia  iafioens,  or  uf^  baboon ;  and  the  ^irnia  Sylvlaiu«,  which  mimics  the  gestures  and 
even  theiaa^tfer  of  men*  The  musk  animal,  which  seems  peculiar  to  the  central  plateau 
cf  Asia,  somesinBPagDasdosm  into  the  western  prorinces  of  China.  The  deer,  the  boar, 
tlie  tax,  sad  other  imimal%  some  of  which  are  little  known,  are  found  in  the  forests. 

993.  Seeercl  of  the  birds  of  the  country  are  distinguished  for  beauty  of  form  and  bril- 
liaacy  of  colour ;  such  as  the  gold  and  nlver  pheasants,  which  we  see  often  painted  on 
dw  Qoneae  papoiy  and  which  have  been  brought  to  this  country  to  adorn  our  aviaries ; 
afao  the  Cfaiaese  teal,  remaricable  for  its  two  beautiful  orange  crests.  The  insects  and 
botterfibs  are  equally  dCstinguished  for  tiicir  xmcommon  beauty,  ffilkworms  are  common, 
od  seem  to  be  indigenous  in  the  country.  From  drawings  made  in  China,  it  appears 
to  possess  almost  all  the  cammon  fishes  of  Europe ;  and  M.  Bloch,  and  M.  de  Lacepede 
we  made  us  acquaineed  with  several  species  peculiar  to  it.     The  Chinese  gold-fish 
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(CypnauA  auimtos),  which,  in  that  country,  as  with  us,  is  kept  in  basins  as  an  ornament, 
is  a  native  of  a  lake  at  the  foot  of  the  high  mountain  of  Tein-king,  near  the  dtj  of 
Tchang-hoo,  in  the  province  of  Tcb^-kiang.  From  that  place  it  has  been  taken  to  all  the 
other  provinces  of  the  empire  and  to  Japan.  It  was  in  161 1  that  it  was  first  brought  to 
England. 

994.  TheJUherie*  of  Chinas  as  already  noticed,  are  free  to  all ;  there  are  no  restrictiona 
on  any  of  the  great  lakes,  the  rivers,  or  canals.  Hie  subject  is  not  once  mentioned  in 
the  Leuriee ;  but  the  heavy  duties  on  salt  render  the  use  of  salt-fish  in  China  almost 
unknown.  Besides  the  net,  the  line,  and  the  spear,  the  Chinese  have  several  ingenioua 
methods  of  catching  fish.  In  the  middle  parts  of  the  empire,  the  fishing  corvorant 
(Pelicinus  piscitor)  is  almost  universally  in  use ;  in  other  parts  they  catch  than  by  torcb- 
ligfat;  and  a  very  common  practice  is,  to  place  a  board  painted  white  along  the  edge  of 
the  boat,  which,  reflecting  the  moon*s  rays  into  the  water,  induces  the  fish  to  spring 
towards  it,  supposing  it  to  be  a  moving  slieet  of  water,  when  they  fall  into  the  boat. 

995.  The  implemetUs  of  Chinese  agriculture  are  few  and  simple.  The  plough  has  one 
handle,  but  no  coulter ;  there  are  different  forms :  some  may  be  drawn  by  women,  (^fig, 
131.  a),  otliers  are  for  stirring  the  soil  under  water  (6),  and  the  largest  is  drawn  by  a 
single  bufialo  or  ox  (c).     Horses  are  never  employed  for  that  purpose,     "^le  carts  are 

low,  narrow,  and  the  ^dieels  so  diminutive  aa 
often  to  be  made  without  spokes.  A  large 
cylinder  is  sometimes  used  to  separate  the  grain 
from  the  ear,  and  they  have  a  winnowing  nw- 
chine  similar  to  that  which  was  invented  in 
Europe  about  a  century  ago.  Hie  most 
ingenious  machines  are  those  for  raising  water 
for  the  purposes  of  irrigation.  A  very  ingenious 
wheel  for  this  purpose  has  been  figured  by 
Sir  George  Staunton:  but  the  most  univer- 
sally used  engine  is  the  chain-pump,  worked  in 
various  ways  by  oxen,  by  walking  in  a  wheel, 
or  by  the  hand ;  and  next  to  it  buckets  worked 
by  long  levers  (Jig.  132.),  as  in  the  gardens 
round  London,  Paris,  Constantinople,  and  most  large  cities  of  Europe.  For  pounding 
oleiferous  seeds  they  have  also  very  simple  and  economical  machines,  in  which  pestles  on 
the  ends  of  levers  are  worked  by  a  horizontal  shaft  put  in  motion  by  a  water-wheeL 
(Jig*  133.)  The  chief  thing  to  admire  in  the  implements  and  machines  of  India  and 
China  is  their  simplicity,  and  the  ease  and  little  expense  with  which  they  may  be 
constructed. 

996.  The  operations  of  Chinese  agriculture  are  numerous, 
and  some  of  them  curious.  Two  great  objects  to  be  pro- 
cured are  water  and  manure.  Tlie  former  is  raised  from 
rivers  or  wells  by  the  machines  already  mentioned,  and  dis- 
tribute over  the  cultivated  suHace  in  the  usual  manner,  and 
the  latter  b  cAitained  from  every  conceivable  source. 

997.  The  ohiect  qf  their  tillage,-  Livingstone  obierves,  **  appears  to  be,  in 
the  first  instance,  to  expose  the  soil  as  extensively  as  posMble ;  and  this  is 
best  eflfected  by  throwing  it  up  in  large  masses.  In  which  state  it  to  allowed 
to  MBoain  till  it  is  finally  prepared  for  planting.  When  sufficient  ratal  has  fidlcn  to  allow  the  hi 
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to  flood  his  fields,  they  are  Uid  under  water,  in  which  sUte  they  are  cominoQlv  ploughed  again,  in  the 
same  nuuuer  as  (br  fkllow,  and  then  a  rake,  or  rather  a  sort  of  barrow,  about  three  feet  deep  and  fbor 
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feet  «yc,  vtA  a  ^'^f^  ^^"^  ^  teeth,  U  drawn,  by  the  ume  animal  that  drawi  their  plough,  pcrpondicii. 
hrlTdmw^  the  acAf  to  break,  the  lumps,  and  to  convert  it  into  a  kind  of  ooze;  and  si»  thi>  tcith  ui  ti  if 
nke  or  harrow  are  not  *e%  more  than  frum  two  to  three  inches  apart,  it  tcrve*,  at  the  same  tune,  vci^ 
efiKtoaBr  to  remove  roota  and  otherwise  to  dean  the  ground.  For  mme  purposes,  the  ground  thuK  pre. 
pared  is  aJkiwed  to  dry  ;  it  ia  then  formed  into  beda  or  trenches ;  the  bed*  are  made  of  a  convcnieiit  »iae 
k^  watering  and  laying  on  manure.  The  intermediate  trenches  are  cf)ranionIy  about  nine  incht's  deep, 
and  of  tt»  nececaary  breadth  to  give  to  the  beds  the  required  elevation  ;  but  when  the  trinrheK  are 
vaated  far  the  cultivation  of  water  plants,  some  part  of  the  soil  is  removed,  so  that  a  trench  may  be 
fenoed  of  th«  proper  dintenaiona. 

99H  Fsr  thest  Kfprratians  they  use  a  hoe,  commonly  ten  inches  «J«T.  and  five  inches  broad,  made  dt 
troo,  or  of  wood  with  an  iron  border,  and  for  some  purpose*  it  is  divided  into  four  or  five  prongs.  By 
crostsal  practice  the  Chinese  have  acquired  such  dexterous  use  of  this  simple  instrument,  that  thi'v  form 
LSeu- beds  and  trenehe*  with  astonishing  neatness  and  regularity.  With  ii  they  rai>e  the  ground  whuh 
ba»  »<  been  ploughed,  fttnn  the  bed$  and  trenches,  by  only  changing  it  fVom  a  vertical  to  a  horizontal 
dimtso,  or  employing  its  ed^e.  It  is  also  used  for  digging,  plantiug,  and  in  general  for  every  purpose 
vfexi  a  Chioese  h'uabaiMlman  has  to  accomplish. 

'j^.  TV  nditcUvn  of  m^nare  i«  an  object  of  so  much  attention  with  the  Chinese,  that  a  prodiRious 
Eu::^beT  of  <id  men,  women,  and  children,  incapable  of  much  other  labour,  are  constantly  eninloyttl  about 
the  streets,  (mt^tc  roads,  and  banks  of  canals  and  rivers,  with  baskets  tied  before  theni.  and  holding  in 
tfc*dr  hiivi*  small  wooden  rakes,  to  pick  up  the  dun^  of  animals,  and  oflaU  of  any  kind  that  may  answei 
Mi*  purjsTjie  t»f  manure:  this  is  mixed  sparingly  with  a  portion  of  rtiJl'  loamy  earth,  and  fonii'-d  into 
ciiK5i,dned  aiierwards  in  the  sun.  It  sometimes  becomes  an  object  of  commerce,  and  is  wild  to  fanners, 
wh^i  uerer  etnpJny  it  in  a  conapact  state.  Their  first  care  is  to  conhtruct  very  large  cisterns,  for  containing, 
hecgies  tJi-v**  cake*  and  dung  of  every  kind,  all  sorts  of  vegetable  matter,  as  leaves,  rof)t*.  or  sten»«  of  j)laMt»i, 
v:th  mud  from  the  canals,  and  offals  of  animals,  even  to  the  shaving<«  coUectetl  by  b;irberit.  With  all  ihi>»e 
tbey  mix  as  much  animal  water  as  can  be  prttcured,  or  common  water  sutlirient  to  dilute  the  whole  i 
isd,  m  thb  state,  generally  in  the  act  of  putrid  fermentation,  they  apply  it  to  the  plcjughttl  rarth.  In 
Vinous  parts  of  a  farm,  and  near  the  paths  and  roads,  large  earthen  ve«»ci»  are  burictl  to  the  eilge  in  the 
rt«inil,for  the  aecoramodation  of  the  labourer  or  passenger  who  may  have  occasion  to  use  Lhrin.  In 
s:eail  retiring.bouse*,  built  also  upon  the  brink  of  the  roads,  and  in  the  neighbourhood  of  vilhigrs,  re«er. 
voiTf  zrs  coii^trurtsd  of  compact  materials,  to  prevent  the  absorption  of  whatever  they  receive,  and  straw 
IS  carefully  thrown  over  the  surface  from  time  to  time,  to  prevent  evaporation.  Sui  h  a  value  is  set  ujkhi 
r*K?  pcinritrd  ingredient,  called  ta.feu,  for  manure,  that  the  oldest  and  most  hel|)less  persons  are  not 
•i^-rjPil  whoUv  useless  to  the  familv  by  which  they  are  supported.  The  quantity  of  manure  collected  by 
every  rr,f^ns.  u  still  inadequate  to  tlie  demand. 

lOOa  Vegetable  or  wood  nshes,  according  to  Livingstone,  are  esteemed  the  very  best 
manure  by  the  Chinese.  The  weeds  which  were  separated  from  the  land  by  the  harrow, 
with  ydmt  they  otherwise  are  able  to  collect,  are  carefully  burnt,  and  the  aslies  spread. 
The  part  of  the  field  where  this  has  been  done  is  easily  i)erceived  by  the  most  careless 
observer.  Indeed  the  vigour  of  the  productions  of  those  parts  of  their  land  where  tiie 
a>hes  have  been  applied  is  evident,  as  long  as  the  crop  continues  on  the  ground.  The 
ashes  rf  burnt  ▼egetables  are  also  mixed  with  a  great  variety  of  other  matters  in  forming 
tl^  <»mpo6]tioos  which  are  spread  on  the  fields,  or  applied  to  individual  plants. 

h.ri.  TV  piaster  cfold  kitchens  is  much  esteemed  as  a  manure :  so  that  a  farmer  will  replaster  a  cook. 
h*X3E>€  Ibr  the  old  plaster,  that  he  may  employ  it  to  fertilise  his  rields. 

lUAL  Ofnsfht-Mul  ita-feui,  the  Chinese  have  a  high  notion:  and  its  collection  and  formation  into  cakes, 
by  m^aas  of  a  little  clay,  clay  and  lime,  or  similar  substances,  give  emiiloyment  to  a  gi'i^at  number  of  mdi. 
vtdaik  They  transport  these  cakes  to  a  great  distance  This  manure  in  its  recent  state  is  appUed  to  tlie 
rx3c«ts  uf  eauliScFwers,  cabbages,  and  similar  plants,  with  the  greatest  advantage. 

lit  ci  TV  dtrag  and  urine  of  tUl  antmais  are  collected  with  great  care ;  they  are  used  both  mixed  and 
s'.-parat.Jy.  The  mixture  is  less  valuable  than  the  dung,  and  this  for  general  purpo:»es  is  the  better  the 
•uiie-r  it  IS.  Horns  and  bones  reduced  to  powder,  the  cakes  left  after  expressing  several  oils,  such  ;is  of  the 
35Toii sd-nut,  bemp.seed,  and  the  like,  rank  also  as  manures.  Small  crabs,  the  leathers  of  fowls  and  ducks, 
s>jc  t.'^fe  sweepings  of  streets,  and  the  stagnant  contents  of  common  sewers,  are  often  thought  suiliciently 
valaaii?  to  he  taken  to  a  great  distance,  especially  when  water  carriage  can  l)e  obtained. 

VtA  Ltmr  is  employed  chiefly  for  the  purpose  of  destroying  insects ;  but  the  Chinese  are  also  aware  of 
its  fertilising  properties. 

1  J/V  Tie  Cktne*c  <^em  manure  the  pUmi  raiker  than  the  toil.  The  nature  of  the  climate  in  the  southern 
part  c<  the  emjnTe  seems  to  justify  fully  this  very  laborious  but  economical  practice.  Kain  commonly  falls  in 
*'jch  <^u2SitrtJres  aiMl  with  such  fame  as  to  wash  away  all  the  soluble  part  of  the  soil,  and  the  manure  on  which 
^•*  f-fcrtilitT  u  supposed  to  depend :  and  this  Often  appears  to  be  so  etrectually  done,  that  nothing  meets  the 
ere  bot  »a£d  and  email  stones.  It  is  therefore  proper  that  the  Chinese  hu8l>andman  should  rt^erve  the 
i^er^^tzry  nourishment  oS  the  plant  to  be^pplied  at  the  proper  time.  For  this  purjiose  reservoirs  of  the 
le^i&Site  dusensioctf  are  coostnicted  at  the  comer  oi every  field,  or  other  convenient  places. 

1006.  Wkk  the  teed  or  young  plant  its  proper  manure  is  invariably  applied.  It  is  then 
caerefully  watered  in  dry  weather  night  and  morning,  very  often  with  the  black  stagnant 
C'laxtents  of  tbe  common  aewer ;  as  the  plants  advance  in  growth  the  manure  is  changed, 
ia  MXDe  instances  more  than  once,  till  their  advance  towards  maturity  makes  any  furtlier 
apfriicatioD  umieceasary. 

1007.  The  public  rettring-kouses  are  described  by  Dr.  Abel,  as  rather  constructed  for 
opoHire  dnn  coooealment,  being  merely  open  sheds  with  a  rail  or  spar  laid  over  the 


1008.  7%e  mixtvre  oftoUt  is  said  to  be  a  common  practice  as  a  substitute  for  manure : 
"  ^Kj  are  constantly  changing  earth  from  one  piece  of  ground  to  another  ;  mixing  sand 
^iA.  tiiat  wlikfa  appeare  to  be  too  at&esivc,  and  loam  where  the  soil  appears  to  be  too 
looBe,'-&c 

1009.  The  terrace  eultwation  is  mentioned  by  Du  Halde  and  others,  as  carried  to  great 
perfeetioQ  in  Qnna :  but  the  observations  of  subsequent  travellers  seem  to  render  this 
dmibtfiJ.  Lord  Amherst's  embassy  passed  through  a  hilly  and  mountainous  country  for 
many  weeks  together :  but  Dr.  Abel,  who  looked  eagerly  for  examples  of  that  system  of 
cttlthataoD,  saw  none  that  ansvrered  to  the  description  given  by  authors.  Du  Halde*s 
descriptioo,  he  says,  may  apply  to  aome  particular  cases :    but  the  instance;  which  he 
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obwrved  lead  him  to  conclude  that  terraoe  cultivation  is  in  a  great  measure  confined  to 
their  ravines,  undulations,  and  gentlest  declivities. 

1010.  Rowt,  or  drills,  are  almost  always  adopted  in  planting  or  sowing ;  and  for  this 
purpose  the  lands  are  laid  flat,  and  not  nused  into  ridges  with  intervening  fuirows.  They 
are  said  to  be  particular  in  having  the  direction  of  their  rows  from,  north  to  south,  which, 
other  circumstances  being  suitable,  is  certainly  a  desirable  practice.  Before  sowing,  seeds 
are  generally  kept  in  liquid  manure  till  they  germinate.  Barrow  frequently  saw  in  the 
province  of  Keang-see  a  woman  drawing  a  light  plough  with  a  single  handle  {Jig»  131.  a), 
through  ground  previously  prepared ;  while  a  man  held  the  plough  with  one  hand,  and 
with  Sie  other  cast  the  seed  into  the  drills. 

1011.  Forests  of  immense  extent  exist  on  the  mountains  of  the  western  districts  of 
Qiina,  and  abound  in  almost  every  spedcs  of  tree  known  in  Europe,  and  many  others 
unknown.  Besides  timber  and  fuel,  these  forests  supply  many  valuable  products,  as 
barks,  gums,  oils,  and  resins,  used  in  the  arts.  Rose  wood,  ebony,  sandal  wood,  iron  wood, 
and  a  great  variety  of  others  are  sent  to  Europe  for  cabinet  work.  The  Chinese  aloe  has 
the  height  and  figure  of  an  olive  tree.  It  contains  within  the  bark  three  sorts  of  wood ;  the 
first,  black,  compact,  and  heavy,  is  called  eagle-wood ;  it  is  scarce ;  the  second,  called 
cakunbooc,  is  light  like  rotten  wood ;  the  thind,  near  the  centre,  is  called  calamba  wood, 
and  sells  in  India  for  its  weight  in  gold ;  its  smell  is  exquisite,  and  it  b  an  excellent  cordial 
in  cases  of  fidnting  or  of  palsy. 

1012.  The  national  agriculturalfSte  of  the  Chinese  deserves  to  be  noticed.  Every  year 
on  the  fifteenth  day  of  die  first  moon,  which  generally  corresponds  to  some  day  in  the 
beginning  of  our  March,  the  emperor  in  person  goes  through  the  ceremony  of  opening 
the  ground ;  he  repairs  in  great  state  to  the  field  appointed  for  this  ceremony.  The 
princes  of  the  imperial  family,  the  presidents  of  the  five  great  tribunals,  and  an  immense 
number  of  mandarins  attend  him.  Two  sides  of  the  field  are  lined  wiih  the  ofiScers  of 
the  emperor's  house,  the  third  is  occupied  by  different  mandarins ;  the  fourth  is  reserved 
for  all  the  labourers  of  the  province,  who  repair  thither  to  see  their  art  honoured  and  prac- 
tised by  the  head  of  the  empire.  The  emperor  enters  the  field  alone,  prostrates  himself, 
and  touches  the  ground  nine  times  with  tiis  head  in  adoration  of  Tien^  the  God  of  heaven. 
He  pronounces  with  a  loud  voice  a  prayer  prepared  by  the  court  of  ceremonies,  in  which 
he  invokes  the  blessing  of  the  Great  Being  on  his  labour,  and  on  that  of  his  whole  people. 
Hien,  in  the  capacity  of  chief  priest  of  the  empire,  he  sacrifices  an  ox,  in  homage  to 
heaven  as  the  fountain  of  all  good.  While  the  victim  is  offered  on  the  altar,  a  plough  is 
brought  to  the  emperor,  to  which  is  yoked  a  pair  of  oxen,  ornamented  in  a  most  mag- 
nificent style,  llie  prince  lays  aside  his  imperial  robes,  lays  hold  of  the  liandle  of  the 
plough  with  the  right  hand,  and  opens  several  furrows  in  the  direction  of  north  and 
south  ;  then  gives  the  plough  into  the  hands  of  the  chief  mandarins,  who»  labouring  in 
succession,  display  their  comparative  dexterity.  The  ceremony  concludes  with  a  distri- 
bution of  money  and  pieces  of  cloth,  as  presents  among  the  labourers ;  the  ablest  of  whom 
execute  the  rest  of  the  work  in  presence  of  the  emperor.  Afber  the  field  has  received  all 
the  necessary  work  and  manure,  the  emperor  returns  to  commence  the  sowing  with 
similar  ceremony,  and  in  presence  of  the  labourera.  These  ceremonies  are  performed  on 
the  same  day  by  the  viceroys  of  all  the  provinces. 

SiTBSxcT.  9.     Of  the  present  State  of  Agriculture  in  Chinese  Taiary,  Tkibett  and  Boatasu 

1013.  Chinese  Tatary  is  an  extensive  region,  diversified  with  all  the  grand  features  of 
nature,  and  remarkable  for  its  vast  elevated  plain,  supported  like  a  table  by  the  moun- 
tains of  Thibet  in  the  south,  and  AUusian  chain  in  the  north.  Tliis  prodigious  plain  is 
little  known ;  its  climate  is  supposed  to  be  eolder  than  that  of  France ;  its  deserts  to 
consist  chiefly  of  a  black  sand ;  and  its  agriculture  to  be  very  limited  and  imperfect. 
Wheat,  however,  is  said  to  be  grown  among  the  southern  IVIandshurs. 

1014.  Thibet  or  Tibet  is  an  immense  tract  of  country  little  known.  It  consists  of  two 
divisions,  Thibet  and  Bootan.  The  climate  of  Thibet  is  extremely  cold  and  bleak  to- 
wards the  south,  for  though  on  the  confines  of  the  torrid  sone  it  vies  in  this  respect  with 
that  of  the  Alps  of  Italy.  That  of  Bootan  is  more  temperate  ;  and  the  seasons  of  both 
divisions  are  severe  compared  to  those  of  Bengal. 

1015.  ffith  reipect  to  surface,  BooUm  and  Thibet  exhibit  a  very  remarkable  contrast. 
Bootan  presents  to  the  view  nothing  but  the  most  misshapen  irregularities ;  mountains 
covered  with  eternal  verdure,  and  rich  with  abundant  forests  of  large  and  lofty  trees. 
Almost  every  fiivourable  aspect  of  them,  coated  with  the  smallest  quantity  of  soil,  is  cleared 
and  adapted  to  cultivation,  by  being  shelved  into  horizontal  beds :  not  a  slope  or  narrow 
slip  of  land  between  the  ridgra  lies  unimproved.  Hiere  is  scarcely  a  mountain  whose  bme 
is  not  washed  by  some  rapid  torrent,  and  many  of  the  loftiest  bear  populous  villages, 
amidst  orchards  and  other  plantations,  on  their  summits  and  on  their  sid^  It  combines 
in  its  extent  the  most  extravagant  traits  of  rude  nature  and  laborious  art. 
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101&  TUbeit  CB  tbe  otfacr  hiad,  HfikM  a  tnrcBer,  aft  flnft  fUht,  at  one  of  the  lout  fkroiired  oountrin 
Boder  hcsren,  and  ^ipem  to  be  in  a  great  meacure  incapable  «  culture.  It  exhibits  onlv  low  rocky 
falk,  witbcat  any  visible  Tegetabon,  or  extenfive  arid  plainf,  both  of  the  most  item  and  stubboni  upccl, 
fniui^  ftiB  aa  liltie  as  th«]r  produce 

1017.  The  agrieuihtre  of  Thibet  has  many  obstacles  to  contend  with.  Its  common 
prodnds  are  wheat,  peaa,  and  bariey.  Rice  grows  only  in  the  southern  parts.  Turnips, 
pompkins,  and  racuxnbers  are  abundant.  The  greater  part  of  the  plants  which  travellers 
have  noticed  are  such  as  are  met  with  also  in  Europe  and  in  Bengal.  At  the  foot  of  the 
ukHUitaiua  are  forests  of  bamboos,  bananas,  aspens,  birches,  cypresses,  and  yew  trees.  The 
ifh  ((Xrnus  floribunda)  is  remarkably  large  and  beautiful,  but  the  firs  small  and  stunted. 
Ob  the  snow-dad  mountains  grows  the  Rhdum  imduUtum,  which  the  natives  use  for 
medidQal  purposes.  The  country  contains,  both  in  a  wild  and  cultivated  state,  peaches 
and  apricots,  apples,  pears,  oranges,  and  pomegranates.  The  (TacMia  saraccnica  serves 
for  the  mana&Mre  of  cAong,  a  spirituous  and  slightly  acid  liquor. 

1018.  7*kibet  abounds  m  animaU,  partly  in  herds  and  flocks ;  but  chiefly  in  a  wild  state. 
IW  tane  horses  are  small,  but  fiill  of  spirit  and  restive.  The  cattle  are  only  of  middling 
bdgfat.  There  are  numerous  flocks  of  sheep,  generally  of  small  breed ;  their  head 
■od  legs  are  black,  their  wool  fine  and  soft,  and  their  mutton  excellent ;  it  is  eaten  in  a 
Esw  stale,  after  haring  been  dried  in  the  cold  air,  and  seasoned  with  garlic  and  spices. 
Tlie  goats  are  numonous,  and  celebrated  for  their  fine  hair,  which  is  used  in  the  manu- 
fiKtnre  of  shawls ;  this  grows  under  the  coarser  hair.  The  yak,  or  grunting  ox,  fur- 
nished with  long  and  thick  hair,  and  a  tail  fdngular  for  its  silky  lustre  and  undulating 
form,  fbrmshes  an  article  of  luxury  common  in  all  the  countries  of  the  East.  Tlie  musk 
OS,  the  ounce,  a  species  of  tiger,  the  wild  horse,  and  the  lion,  are  among  the  animals  of 
the  ooanliy. 

1019.  Tkat  eUgani  ^)ectmens  of  civil  arcfd'  ^ 
tectuft,  both  in  tbe  construction  of  mansions 

{Jig,  1S4.),  or  palaces,  and  in  bridges  and 
other  public  works,  should  be  found  in  such 
a  country  is  ratho*  singular.  In  Turner's 
jooniey  tfarough  this  mountainous  region,  he 
foond  bridges  of  various  descriptions  gene- 
rally of  timber.  Over  broad  streams,  a  triple 
or  qoadruple  depth  of  stretching  timbers  pro- 
ject one  over  tbe  other,  their  ends  inserted 
into  ibe  rock.  Piers  are  almost  totally  ex-  ' 
cioded,  on  account  of  the  extreme  rapidity 
of  ii»  rivers.  The  vridest  river  has  an  iron 
bridge,  conasting  of  a  number  of  iron  chains  which  support  a  matted  platform,  and  two 
chains  are  stretched  above  parallel  with  the  sides,  to  allow  of  a  nmtted  border  for  the 
safety  of  tbe  passenger.  Horses  are  permitted  to  go  over  this  bridge,  one  at  a  time. 
There  is  anodier  bridge  of  a  more  simple  construction,  formed  of  two  parallel  chains, 
TovnA  wliicfa  cieepeib  are  loosely  tvristed,  sinking  very  much  in  the  middle,  where  suitable 
piaiaks  are  placed  for  a  path.  Another  mode  of  passing  rivers  is  by  two  ropes  of  rattan 
or  stout  osier,  stretched  from  one  mountain  to  another,  and  encircled  by  a  hoop  of  the 
«*nt»e.  The  passenger  places  himself  between  them,  sitting  in  the  hoop,  and  seizing  a 
rofK  in  each  hand,  slides  himself  along  vrith  facility  and  speed  over  an  abyss  tremendous 
to  behold.  Chain  and  wire  bridges,  constructed  like  those  of  Thibet,  arc  now  becoming 
in  Britain ;  and  it  is  singular,  that  one  is  described  in  Hutchinson's  Durham 
1785)  as  having  been  erected  over  the  Tees.    - 

SvMKCT.  10.      Of  the  pretefU  State  of  Jgrundture  in  the  Asiatic  Islands, 

lOaa  The  islands  of  Ada  form  a  considerable  part  of  our  globe ;  and  seem  well 
adapted  by  nature  for  tbe  support  of  civilised  man,  though  at  present  they  are  mostly 
peopled  by  nvages.  We  slttU  nodce  these  isknds  in  the  order  of  Sumatra,  Borneo,  the 
jfanflhs,  tbe  Celebes,  the  Loochoo  Isles,  and  the  Moluccas. 

1021.  SunuUra  is  an  island  of  great  extent,  with  a  climate  more  temperate  than  that  of 
Bengsl,  a  soziaoe  of  moimtains  and  plains,  one  third  of  which  is  covered  with  impenrious 
fi>rcsta,  and  a  soil  consisting  of  a  stratum  of  red  clay,  covered  vrith  a  layer  of  black  mould. 
Tbe  iBoat  important  agricultural  product  is  rice,  which  is  grown  both  for  home  consump- 
tion and  export.  Next  may  be  mentioned  the  cocoa.nut,  the  areca  palm,  or  betel-nut 
tree,  and  the  pepper.  Cotton  and  coflfee  are  also  cultivated ;  and  the  native  trees  afibrd 
the  rcBD  benaotn,  cassia  or  wild  cinnamon,  rattans  or  small  canes  {ArixnAo  R6tavff\  canes 
for  walkingsticks,  turpentine,  and  gums ;  besides  ebony,  pine,  sandal,  teak,  manchineel, 
iron  wood,  banyan,  aloe,  and  other  woods. 
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1022.   The  pepper  picmi  (PiSper  ftigntinhjig,  1 35.  a)  is  a  slender  climbing  shrub,  which  also 

roots  at  the  joints.  It  is  extensively  cultivated 
at  Sumatra,  and  the  berries  exported  to  every 
part  of  the  world.  According  to  Marsden 
f  Hut.  ofSumaira),  the  ground  chosen  by  the 
Sumatrans  for  a  peppet-garden  is  marked 
out  into  regular  squares  of  six  feet,  the  in- 
tended distance  of  the  plants,  of  which  there 
are  usually  a  thousand  in  each  garden.  The 
next  business  is  to  plant  the  chinkareens, 
which  serve  as  props  to  the  pepper-vines, 
and  are  cuttings  of  a  tree  of  that  name,  which 
is  of  quick  growth.  When  the  chinkareen 
^  has  been  some  months  planted,  the  most 
promising  perpendicular  shoot  is  reserved  for 
growth,  and  the  others  lopped  off:  this 
shoot,  after  it  has  acquired  two  fathoms  in 
height,  is  deemed  sufficiently  high,  and  its  top 
is  cut  off.  Two  pepper-vines  are  usually  planted  to  one  chinkareen,  round  which  the 
vines  twist  for  support ;  and  afW  being  suffered  to  grow  three  years  (by  which  time 
they  acquire  eight  or  twelve  feet  in  height),  they  are  cut  off  about  three  feet  from  the 
ground,  and  being  loosened  from  the  prop,  are  bent  into  tlie  earth  in  such  a  manner 
that  the  upper  end  is  %«tumed  to  the  root.  This  operation  gives  fresh  vigour  to  the 
plants,  and  they  bear  fruit  plentifully  the  ensuing  season,  llie  fruit,  which  is  pro- 
duced in  long  spikes,  is  four  or  five  months  in  coming  to  maturity :  the  berries  are  at 
first  green,  turn  to  a  bright  red  when  ripe  and  in  perfection,  and  soon  fall  off  if  not 
gathered  in  proper  time.  As  the  whole  cluster  does  not  ripen  at  the  same  time,  part  of 
the  berries  would  be  lost  in  waiting  for  the  latter  ones ;  the  Sumatrans,  therefore, 
pluck  the  bunches  as  soon  as  any  of  the  berries  ripen,  and  spread  them  to  dry  upon  mats, 
or  upon  the  ground ;  by  drying  they  become  black,  and  more  or  less  shrivelled,  accordin^^ 
to  their  degree  of  maturity.     These  are  imported  here  under  the  name  of  Uack  pepper. 

loss.  White  pepper  consists  of  the  ripe  and  perfect  berries  of  the  same  species  stripped  of  their  outer  ooata. 

Forthlsp " — ' *      " .       . 

burst ; 


2a  White  pepper  consists  of  the  ripe  and  perfect  berries  of  the  same  species  stripped  of  their  outer  ooata. 
this  mirpoce  the  berries  are  steeped  for  about  a  fortnight  in  water,  till,  by  swelling,  their  outer  coverings 
t ;  after  which  they  are  easily  separated,  and  the  pepper  is  carefUUy  dried  by  exposure  to  the  sun  ; 


...  , .^epper  is  carefUUy  dried  by  exposure  to  the  sun  ; 

or  the  berries  are  fVeed  from  their  outer  coats  by  means  of  a  preparation  of  lime  and  mustard^l,  called 
**  cbinam,"  applied  before  it  is  dried.  Pepper,  which  has  ftllen  to  the  ground  over-ripe,  loses  its  outer 
coat,  and  is  sold  as  an  inferior  sort  of  white  pepper. 


1024.  The  betd  leaf  {Viper  Betle,^.  1 35.  6)  is  also  cultivated  to  a  considerable  extent. 
It  is  a  slender-stemmed  climbing  or  trailing  plant,  like  the  black  pepper,  with  smooth 
pointed  leaves.  Tliese  leaves  serve  to  enclose  a  few  slices  of  the  nut  of  the  areca  palm 
erroneously  called  the  betd  nut.  The  areca  being  wrapped  up  in  the  leaf,  the  whole  is 
covered  with  a  little  chunam  or  shell-lime  to  retain  the  flavour.  The  preparation  has  the 
name  of  betel,  and  is  chewed  by  the  better  sort  of  southern  Asiatics  to  sweeten  the  breath 
and  strengthen  the  stomach ;  and  by  the  lower  classes  for  the  same  reasons  as  ours  do 
tobacco.     The  consumption  is  very  extensive. 

1025.  The  areca  palm  ( Ar^ca  Citechu)  grows  to  the  height  of  forty  or  fifVy  feet  with  a 
straight  trunk,  and  is  cultivated  in  the  margins  of  fields  for  its  nut  or  fruit,  which  is  aold 
to  be  prepared  as  betel. 

1026.  Three  sorts  of  cotton  are  ciiUivated,  including  the  silk  cotton  (B6mbax  CV£6a),  a 
handsome  tree,  which  has  been  compared  by  some  to  a  dumb  waiter,  ftpm  the  regularity 
of  its  branches. 

1 027.  Tfie  live  stock j^  Sumatra  consists  of  horses,  cows,  buffaloes,  sheep,  and  swine.  They 
are  all  diminutive.  'Die  horse  is  chiefly  used  for  the  saddle,  and  the  buffalo  for  labour. 
The  wild  animals  are  numerous,  and  include  the  dvet  cat,  monkey,  argus  pheasant,  the 
jungle  or  wild  fowl,  and  the  small  breed  of  poultry  found  also  at  Bantam  on  the  west 
of  Java,  and  well  known  in  Britain  by  that  name. 

1028.  Borneo  is  the  largest  island  in  the  world  next  to  New  Holland.  It  is  low  and 
marshy  towards  the  shore,  and  in  this  respect  and  in  its  climate,  is  similar  to  Java. 
The  soil  is  naturally  fertile;  but  agriculture  is  neglected,  the  inhabitants  occupying 
themselves  in  aearclung  for  gold,  which  they  exchange  with  the  Japanese  for  the  neces  • 
saries  of  life. 

1029.  The  ava,  or  intoxicating  jiepper  {Viper  meth^sticum),  is  cultivated  here.  It  is  a 
shrub  with  a  forked  stem  and  oblong  leaves,  bearing  a  spike  of  berries,  and  having  tliiciL 
roots.  The  root  of  this  plant,  bruised  or  chewed  in  Uie  mouth,  and  mixed  with  the  saliva, 
yields  that  nauseous,  hot,  intoxicating  juice,  which  is  so  acceptable  to  the  natives  of  the 
South  Sea  islands,  and  which  is  spoken  of  with  so  much  just  detestation  by  voyagers.  A 
similar  drink  is  made  in  Peru  from  the  meal  of  the  maize.  They  pour  the  liquor  of  the 
cocoa-nut,  or  a  little  water,  on  tlie  bruised  or  masticated  matter,  and  then  a  sm^  quantity 
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I  snd  sleep.     AAer  the  use  of  it  for  flome  lime,  it  prodocet  in 

inatioB,  lepraus  ulcers,  and  oonsixmptioii.     It  is  ciiltivsted  in  all  the  South  Sea  islnndst 

dcept  Ike  New  Hebrides  and  New  Caledonia.     (S^rixs  TraveU,) 
lOSO.   Tke  Mamllas,  or  BhilUpine  Islands,  are  a  numerous  group,  genenlly  fruitful  in 

ike,  oottoDy  the  sugar  cane,  and  cocoa.  The  bread-fruit  also  begins  to  be  cultinttedbere. 
1031.   Tke  Celeiesisn  Islands  are  little  known.     They  are  said  to  abound  in  poisonous 

fbott;  and  the  inhahifginbt  cultivate  great  quantities  of  rice. 

1033.  IV  ^ricWhca«^iAtfXiOodbo/4fes,  as  fiw  as  it  is  known,  resembles  that  of  Qiina. 
Tht  dimate  and  ami  of  the  principal  island  seem  to  be  among  the  most  favourable  for 
laiii  on  Ifae  fiK«  of  the  globe.  The  sea  breezes,  which,  from  its  situation  in  the  midst  of 
an  immense  ocean,  blow  cooCinually  over  it,  preserre  it  from  the  extremes  of  heat  and 
coU ;  while  its  oonfiguratioo,  rising  in  the  centre  into  considerable  eminences,  supplies 
it  with  rivos  and  streamlets  of  excellent  water.  The  verdant  lawns  and  romantic 
xxnerj  of  Imian  and  Juan  Fernandez  are  displayed  here  in  higher  perfection  ;  cultiva- 
tioa  being  added  to  the  beauties  of  nature.  The  fruits  and  vegetable  productions  are 
excellent,  and  those  of  distant  regions  are  found  flourishing  together;  The  orange  and 
tile  lime,  the  banyan  of  India  and  the  Norwegian  fir,  all  thrive  in  Loochoo.  "Die  chief 
object  of  cultivation  is  rice,  the  fields  of  which  are  kept  extremely  neat,  and  the  furrows 
xegukrly  arranged  by  a  plough  of  a  simple  construction  :  irrigation  is  practised.  They 
ham  also  a  very  nourishing  variety  of  sweet  potato.  The  animal  creation  is  generally 
of  ifimioutive  sixe,  their  bullocks  seldom  weighing  more  than  350  lbs.,  though  plump 
and  well  oonditioraed,  and  the  beef  excellent ;  their  goats  and  hogs  are  also  diminutive, 
bat  the  poultry  large  and  excellent.  The  bull  is  dhiefly  used  in  agriculture.  These 
isianda  are  not  infested  by  any  wild  animals.  The  inhabitants  seem  to  be  gifted  with  a 
satural  politeness,  good- breeding,  and  kindness,  analogous  to  their  climate  and  the  pri». 
ductioos  of  their  country.     (Hall  in  Edin»  Gax.,  vol.  iv.) 

loss.  Tke  Moluccas,  or  Spice  Inlands,  are  small,  but  fertile  in  agricultural  products. 
In  scene  the  bread«fruit  is  cultivated,  also  the  sago  palm,  with  cloves  and  nutmegs. 
The  nutmeg-tree  (Myristica  moschata)  grows  to  the  size  of  a  pear  tree,  with  laurel-like 
leavei ;  it  bean  fruit  from  the  age  of  ten  to  one  hundred  years.  The  fruit  is  about  the 
iixt  oi  an  apricot,  and  when  ripe  nearly  of  a  similar  colour.  It  opens  and  discovers  the 
ta^cK  of  a  deep  red,  growing  over,  and  in  part  covering,  the  thin  shell  of  the  nutmeg, 
«lud]  i«  black.  The  tree  yields  three  crops  annually ;  the  first  in  April,  which  is  tlNs 
best;  the  siecond,  in  August;  and  the  third,  in  December;  yet  the  fruit  requires  nine 
nuMiths  to  ripirn  it.  Ij^lien  it  is  gathered,  the  outer  coriaceous  covering  is  first  stripped 
off;  and  then  the  inner  carefully  separated  and  dried  in  the  sun.  The  nutmegs  in  the 
shell  are  exposed  to  heat  and  smoke  for  three  months,  then  broken,  and  the  kernels 
thrown  into  a  strong  mixture  of  lime  and  water,  which  is  supposed  to  be  necessary  for 
their  preservation,  after  which  they  are  cleaned  and  packed  up ;  and  with  the  same  in- 
tention the  mace  is  sprinkled  with  salt  water. 

Sbct.  II.   Of  the  present  State  of  Agriculture  in  the  AustraJian  Isles* 

1034.  Tke  Islands  of  Australia  form  a  most  extensive  part  of  the  territorial  surface 
of  our  globe,  and  the  more  interesting  to  Britons  as  they  arc  likely  one  day  to  be  over- 
qsread  by  their  d^cendants  and  language.  The  important  colonies  of  New  Holland 
and  Van  Diemen's  Land  are  increasing  in  a  ratio  which,  if  it  continue,  will  at  no  very 
dutant  iMTiod  spread  civilisation  over  the  whole  of  the  islands  composing  this  large  di- 
▼isioD  oi  the  earth.  The  immense  population,  territorial  riches  and  beauty,  commerce, 
naval  power,  intellect  and  refinement,  which  may  then  exist  in  these  scarcely  known 
regioiis  an  too  vast  and  various  for  the  grasp  of  the  imagination.  Their  rapid  progress 
to  lias  state,  however,  is  unquestionable ;  being  founded  on  those  grand  requisites,  tem- 
perate climate,  culturable  soil,  ample  water  intercommunication ;  and,  to  take  advan- 
tage of  all  these,  an  advanced  state  of  civilisation  in  the  settlers. 

1035.  T%e  jnindpal  Australian  Isles  are  New  HolUnd,  Van  Diemen's  Land,  New 
Guinea,  New  Britain,  and  New  Zealand. 

J0S6.  New  Holland  and  Fan  ^^iemen*s  Land  are  not  rich  in  mines,  sugar  canes, 
cortrineal,  or  cottons ;  but  they  are  blessed  with  a  climate  which,  though  difiercnt  in 
diffinrent  places,  is  yet,  on  the  whole,  favourable  to  the  health,  comfort,  and  industry  of 
Eoropeans ;  they  exhibit  an  almost  endless  extent  of  surface,  various  as  to  aspect  and 
capabOitj,  but,  taken  together,  suited  in  an  extraordinary  degree  to  the  numerous 
porpoees  of  rural  economy,  the  plough  and  spade,  the  dairy  and  sheep-walk.  The 
emignuit  has  not  to  wage  hopeless  and  ruinous  war  with  interminable  forests  and 
hnpr^nable  jungle^  as  he  finds  extensive  plains  prepared  by  the  hand  of  nature,  ready 
for  tile  ploogfashare,  and  capable  of  repaying  manifold  in  the  first  season.  He  is  not 
'  by  pestiferous  swamps,  nor  frightened  from  his  purpose  by  beasts  of  prey  and 
i  reptiles ;  be  is  not  diilled  by  hyperborean  cold,  nor  scorched  and  enfeebled  by 
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tropical  beat ;  and  he  is  not  separated  from  his  kind,  nor  hardened  in  his  heart,  by  the 
debasing  influence  of  open  or  concealed  slavery.  It  is  true,  that  he  is  surrounded  by 
those  who  hare  the  brand  of  crime  and  punishment  upon  them,  and  who  are,  tfaerefine^ 
to  a  certain  extent  infamous ;  but  he  has  the  satisfiiction  of  knowing  that  it  is  his  dutjr 
and  interest  to  improve,  not  contribute  to  the  farther  degradation  of,  these  fidlen  beings. 
{Widowson's  Pre$ent  State  of  Van  Diemens  Land,  1829.) 

1037.  New  Holland,  Notaria,  or  what  may  be  called  the  continent  of  Australia,  is 
of  a  size  nearly  equal  to  the  whole  of  Europe.  So  extended  a  surftoe  naturally 
presents  different  characters  of  climate,  elevation,  and  soiL  But  the  dimate  is  said  to 
be  every  where  temperate  and  salubrious ;  to  the  north  it  may  be  considered  semftropica], 
to  the  south  not  materially  different  from  that  of  England.  The  whole  country  bein^^ 
south  of  the  equator,  the  seasons  are  like  those  of  the  southern  parts  of  Africa  and 
America,  and  consequently  the  reverse  of  those  of  Europe.  The  surface  of  the  country 
is  in  general  low  and  level ;  far  northward  it  is  hilly,  and  a  chain  of  mountains  b  said  to 
run  north  and  south,  very  lofty  and  irregular.  Hills  and  mountains,  however,  form  but 
a  small  part  of  this  extensive  country.  Lakes  aod  rivers  are  not  veiy  frequent ;  but  in 
the  interior  there  are  extensive  marshes  and  savannas,  covered  with  luxuriant  grasses. 
In  some  places  &e  country  is  highly  beautiful.  Mr.  Evans,  who  made  a  journey  of  SOO 
miles  into  the  interior,  in  1818,  states  that "  the  farther  he  advanced  the  more  beautiful 
the  scenery  became ;  both  hill  and  dale  were  clothed  with  fine  grass,  the  whole  appear- 
ing at  a  little  distance  as  if  laid  out  into  fields  divided  by  hedge-rows.  Tlvough  every 
valley  meandered  trickling  streams  of  fine  water.  Many  of  the  hills  are  capped  with 
forest  trees,  chiefly  of  the  eucalyptus ;  and  clumps  of  these,  mixed  with  mimosas  and  the 
cassuarina,  were  interspersed  along  the  declivities  of  the  hills,  and  in  the  valleys,  so  as  to 
wear  the  appearance  of  a  succession  of  gentlemen's  parks.** 

1038.  The  mineral  productions  include  coal,  limestone,  slate,  granite,  quarts,  sand- 
stone, freestone,  and  iron,  the  last  in  great  abundance.  The  coal  is  of  the  best  quality, 
often  found  in  bills,  and  worked  from  the  side  like  a  stone  quarry  without  expenaive 
drainage. 

1039.  The  soil  towards  the  south  is  frequently  sandy,  and  many  of  die  lawns  or 
savannas  are  rocky  and  barren.  In  general  the  soil  towards  the  sea  coast  is  naturally 
more  fertile  than  in  the  interior ;  but  almost  every  where  it  may  be  brought  into  cultiva- 
tion with  little  labour  and  abundant  success.  Hie  colony  of  New  South  Wales 
possesses  every  variety  of  soil,  from  the  sandy  heath  and  the  cold  hungry  day,  to  the 
fertile  loam,  and  the  deep  vegetable  mould.  Hie  prevailing  soil  hitherto  subjected  to 
agriculture  is  a  thin  black  earth  resting  on  a  stratum  of  yellow  day,  which  is  again 
supported  by  a  deep  bed  of  schistus. 

1040.  The  productions  of  nature  in  New  Holland  present  a  remarkable  sameness 
among  themselves,  and  a  no  less  remarkable  difference  from  those  of  the  rest  of  the 
world.  This  applies  more  particularly  to  the  animal  and  vegetable  kingdoms.  The 
rocks,  mountains,  and  earths,  resemble  nearly  the  inorganic  substances  which  are  met 
with  in  other  parts  of  the  world ;  biit  the  animals  and  plants  are  deddedly  peculiar. 
Hie  natives  are  copper-coloured  savages  of  the  very  lowest  description.  The  quadru- 
peds are  all  of  the  kangaroo  or  opossum  tribe,  or  resemble  these,  with  one  or  two 
exceptions,  among  which  is  the  Omithorh^chus  parad6xiis,  a  quadruped  with  the  beak  of 
a  bird.  The  fish  are  for  the  most  part  like  sharks.  Among  the  birds  are  black  swans 
and  white  eagles,  and  the  emu,  supposed  to  be  the  tallest  and  loftiest  bird  that  exists  ; 
many  of  them  standing  full  seven  feet  high.  Every  one  acquainted  in  the  slightest  degree 
with  the  plants  in  our  green-houses  is  aware  of  the  very  peculiar  appearance  of  those  of 
Australia,  and  there  is  scarcely  a  gardener  who  cannot  tell  their  native  country  at 
first  sight.  Mr.  Brown,  who  is  better  acquainted  with  these  plants  than  any  other  botanist, 
observes  that  the  Jc^da.  and  Eucal^tus,  of  each  of  which  genera  there  are  upwards  of 
one  hundred  spcdes,  when  taken  together,  and  considered  with  respect  to  the  mass  of 
vegetable  matter  which  tliey  contain,  calculated  from  the  size  as  well  as  from  the  number 
of  individuals,' are,  perhaps,  nearly  equal  to  all  the  other  plants  of  that  country.  (^/>p.  to 
Flinders* s  Voyage,) 

1041.  There  is  no  indigenous  agriculture  in  any  part  of  New  Holland  i  but  the  colony 
of  New  South  Wales,  which  was  established  in  1788,  has  appropriated  extensive  tracts 
of  country  in  that  quarter  of  the  island,  and  subjected  them  to  the  fidd  and  garden  cul- 
tivation of  Europe.  Every  thing  that  can  be  cultivated  in  the  open  air  in  England  can 
be  cultivated  in  New  South  Wales ;  the  fruits  of  Italy  and  Spain  come  to  {greater  per- 
fection there  than  here,  with  the  single  exception  of  the  orange,  which  reqmres  a  slight 
protection  in  winter.  Pine-apples  will  grow  under  glass  without  artifldal  heat;  the 
apple  and  the  gooseberry  are  the  only  fruits  which  are  found  somewhat  inferior  to  those 
produced  in  Britain.  But  the  great  advantage  of  this  colony  to  the  agriculturi^  is,  that 
it  is  particularly  suited  to  maize  and  sheep :  maize,  it  is  wdl  known,  produces  a  greater 
return  in  proportion  to  the  seed  and  labour  than  any  other  bread-corn  ;  and  the  wool  of 
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the  sheep  ci  New  South  Wales  is  equal  to  the  bMt  of  that  produced  in  fiaxcmx,  and  can 
be  sent  to  tiie  Britiafa  market  for  about  the  same  expense  of  transport.  Thb  wool  forms  the 
grand  article  of  agricultural  export  from  New  Holland.  According  to  a  calculation  made 
bj  3fr.  Kingdom  in  1  S'X}{BritiMhCoioniai  p.  282. ),  <  <  making  the  most  liberal  allowance  for 
sll  kind  of  expenses,  casualtiesy  and  deteriorations,  money  sunk  in  the  rearing  of  sheep 
in  this  cokmj  will,  in  the  conise  of  three  yean»  double  itself  besides  paying  an  interest  of 
75  per  cent.'* 

](H£.  As  a  country  fir  an  agriculturiti  to  emigrate  tOt  New  Sooth  Wales  is  perhaps 
«oe  of  the  best  in  the  world,  and  its  advantages  are  yearly  increasing  by  the  great  num. 
ber  of  independent  settlen  who  amve  there  from  Britain.  Settlers,  on  arrival  at  New 
South  Wales  and  Van  IHeinen*s  Land,  have  a  grant  of  land  allotted  to  them  pro- 
pordooate  to  their  powers  of  making  prv^per  use  of  it,  with  a  certain  number  of  convicts 
as  labouren,  who  with  their  fiuniKps  are  victualed  from  the  public  stores  for  six  months, 
(fu^si,  p.  311.)  Xlie  country  seems  fully  adeqpiate  to  support  itself  with  evciy 
Dccessaiy,  and  almofit  every  luxury,  requisite  to  the  present  state  of  human  refinement ; 
in  this  respect  it  has  the  advantage  over  France,  in  being  able  to  bring  to  perfection  the 
esoon  plait.  **  As  a  criterion  of  the  luxuries  enjqjed  by  the  inhabitants  in  fruit,  one 
garden,  bekmging  to  a  gentleman  a  frw  miles  from  Sydney,  contains  the  following 
exttnsive  variety :  —  viz.  oranges,  dtrons,  lemons,  pomegranates,  loquatts,  gtiavas,  the 
oiire,  grapes  of  every  variety,  pine>apples,  peaches,  nectarines,  apricots,  apples,  pear^ 
plums,  figs ;  Cnglish,  Cape,  and  China  mulberries ;  walnuts,  Spanish  chestnuts,  almonds, 
nKdlan,  raspberries,  strawberries,  melons,  quinces  and  the  caper,  with  others  of  minor 
value;  and  such  is  the  abundance  of  peaches,  that  the  swine  of  the  settlers  are  fed  with 
tbem."  (JTingvioim,  p.  308.)  In  the  Gardener**  Magazine,  vol.  v.  p.  280»,  Mr.  Fraser, 
the  Cdooial  botanist,  has  given  a  catalogue  of  upwards  of  100  species  and  varieties  of 
fruit  under  his  care  in  the  open  garden  at  Sydney,  including  the  pine-apple,  the  date^ 
the  plantain,  the  cocoa,  and  the  mango. 

1(H3.  jfn  Autiratian  Agricultural  Society  was  established,  in  the  year  1823,  for  "  tha 
prooiotiao  both  of  field  and  garden  cultivation ;  **  and,  besides  newspi^ers,  there  is  a 
qoajterly  publication  entitled  the  Australasian  Magazine  of  AgrictUtural  and  Commercial 
iRf/ratation.  In  June  1824,  an  Act  of  Parliament  was  passed  creating  an  **  Australian 
Agricultural  Company,  for  the  Cultivation  and  Improvement  of  waste  Land,  in  the 
Colony  of  New  South  Wales.*'  Hiis  company  have  an  establishment  in  London,  fbr 
the  purpose  of  raising  a  capital  of  one  million  of  pounds  sterling,  in  shares  of  1002.  each. 

1044.  Van  Ihemen's  Island  is  about  as  large  as  Ireland,  and  it  enjoys  a  temperate 
climate  resembling  that  of  England,  but  less  subject  to  riolent  changes.  According  to 
£tsns,  the  deputy  surveyor  of  the  colony,  the  climate  is  more  congenial  to  the  European 
rorwritution  than  any  other  on  the  globe.  That  of  New  Holland  has  been  commended 
fior  its  salubrity,  but  the  north>west  winds  whidi  prevail  there  are  unknown  at  Van 
Diancn*s  Land.  Neither  the  summers  nor  winters  are  subject  to  any  great  extremes  of 
heat  or  cold ;  for  thoo^  the  sununits  of  the  mountains  are  covered  during  the  greater 
part  of  the  year  with  snow,  yet  in  the  valleys  it  never  remains  on  the  ground  more  than 
a  feK^  hours.  The  mean  difference  of  temperature  between  Van  Diemen^s  Land  and 
New  South  Wales  is  ten  degrees,  the  mean  temperature  of  the  whole  island  may  be 
reckoned  at  about  60^,  and  the  extremes  at  from  36^  to  80°.  The  spring  commences 
cariy  in  September ;  the  summer  in  December ;  the  autumn  in  April ;  and  the  winter, 
the  severity  of  which  continues  about  seven  weeks,  in  June. 

1045.  Tke  sttrface  of  the  country  is  richly  variegated,  diversified  by  ranges  of  moderate 
hill«  and  broad  valleys,  and  towards  the  western  part  of  the  island  there  is  a  range  of 
BKxmtains,  in  hei^it  S500  feet ;  on  their  summit  is  a  large  lake,  the  source  of  several 
rivex  But  though  there  are  hills  in  various  other  parts  of  the  island,  there  are  not  above 
three  or  four  of  them  that  can  be  considered  mountains.  The  hills,  the  ridges  or  sky 
outlines  of  which  form  irregular  curves,  are  for  the  greater  part  wooded ;  and  from  their 
summits  are  to  be  seen  levels  of  good  pasture  land,  thinly  interspersed  with  trees,  below 
which  is  a  luxuriant  grassy  surfiice.  These  beautiful  plains  are  generally  of  the  extent 
of  8000  or  10,000  acres,  and,  Evans  observes,  are  common  throughout  the  whole  island. 

1046.  Tke  MaUf  as  in  New  Holland,  is  greatly  diver^fied ;  but  in  proportion  to  the 
surface  of  the  two  countries,  this  one  contains  comparatively  much  less  of  an  indifferent 
qoality.  Many  fine  tracts  of  land  are  found  upon  the  very  borders  of  the  sea ;  and  the 
plaifls  and  valleys  in  the  interior  are  composed  of  rich  loamy  clay  and  vegetable  mould. 

1047.  Tke  animal  <md  vegetable  kingdoms  are  the  same  as  those  of  New  HolUnd. 
The  native  dog,  the  agriculturist's  grtat  enemy  in  that  country,  is  unknown  here  ;  but 
there  is  an  animal  of  the  panther  family  in  its  stead,  which  conomits  as  great  havoc  among 
the  fiocka,  as  tfie  wolf  did  fcmnerly  in  Britain.  It  is  very  cowardly,  and  by  no  meana 
fiamidaUe  to  man.  The  native  savages  are,  if  possible,  more  uncirilised  than  those  of 
Kew  HcJland  ;  they  subsist  entirely  by  hunting,  and  though  the  corntry  has  the  finest 
xTvcn,  they  have  no  knowledge  whatever  of  the  art  of  fishing.    They  bear  great  animosity 
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to  the  colonists,  haviiig  been  fired  upon  by  them  soon  after  their  first  settlement,  hf  wbtcfa 
numbers  were  killed.  Fortunately,  faowerer,  the  natives  seldom  act  on  the  oiTensiTe^  and 
two  persons  with  muskets  may  traverse  the  island  from  one  end  to  the  other  in  perfect 
safety. 

104S.  The  agricuUurai  Jacilitks  of  Van  Diemejis  Land  are  still  greater  than  those  of 
New  South  Wales.  Large  tracts  of  land,  perfectly  free  from  timber  or  underwood, 
and  covered  with  the  most  luxuriant  heibage,  are  to  be  found  in  all  directions,  but  more 
particularly  in  the  environs  of  Port  Dalrymple.  These  tracts  of  land  are  invariably  €f 
the  very  best  description,  and  millions  of  acres,  which  are  capable  of  being  instantly  con- 
verted to  all  the  purposes  of  husbandry,  still  remain  unappropriated.  Here  the  colonist 
has  no  expense  to  incur  in  clearing  his  farm :  he  is  not  compelled  to  a  great  preliminavy 
outlay  of  capital,  before  he  can  expect  a  considerable  return.  He  has  only  to  set  fire  to 
the  grass  to  prepare  his  land  for  the  immediate  reception  of  the  ploughshare  ;  insomuch 
that,  if  he  but  possesses  a  good  team  of  horses  or  oxen,  with  a  set  of  harness  and  a  couple 
of  substantial  ploughs,  he  has  the  main  requisites  for  commencing  an  agricultural  estab- 
lishment, and  for  insuring  a  comfortable  subsistence  for  himself  and  fiunily. 

1049.  To  this  great  superiority  ^l^ch  these  soutliem  settlements  may  claim  over  the 
parent  colony,  may  be  superadded  two  advantages,  which  are  perhaps  of  equal  magnitude 
and  importance.  In  the  first  place,  the  rivers  here  have  a  sufficient  fidl  to  prevent  any 
excessive  accumulation  of  water  from  violent  or  continued  rains,  and  are,  consequently, 
free  from  those  awful  and  destructive  inundations  to  which  tlie  rivers  of  New  South 
Wales  are  perpetually  subject.  Here,  therefore,  the  industrious  colonist  may  settle  <m 
the  bank  of  a  navigable  river,  and  enjoy  all  the  advantages  of  sending  his  produce  to 
market  by  water,  without  running  the  constant  liazard  of  having  the  fruits  of  his  labour, 
the  golden  promise  of  the  year,  swept  away  in  an  hour  by  a  capricious  and  domineerixig 
element.  Secondly,  the  seasons  are  more  regular  and  defined,  and  those  great  droughts, 
which  have  been  so  frequent  in  Port  Jackson,  are  altogether  unknown.  In  the  yean 
1813,  1814,  and  1815,  when  the  whole  face  of  the  country  was  there  literally  burnt  up, 
and  vegetation  completely  at  a  stand  still  from  the  want  of  rain,  an  abundant  supply  of 
it  fell  here,  and  the  harvests,  in  consequence,  were  never  more  productive.  Indeed, 
since  these  settlements  were  first  established,  the  crops  have  never  sustained  any  serious 
detriment  from  an  insufficiency  of  rain ;  whereas,  in  the  parent  colony,  there  have  been, 
since  its  foundation,  I  may  venture  to  say,  half  a  dozen  dearths  occasioned  by  droughts, 
and  at  least  as  many  arising  from  floods. 

1050.  The  system  of  farming  in  Van  Diemen*s  Land  consists  principally  of  growing 
one  crop  year  after  year.  There  are  a  few  enterprising  individuab  who  grow  the  various 
descriptions  of  grain ;  but  wheat  is  what  the  old  settler  grew  first,  and  from  that  he  can- 
not depart  It  is  not  many  years  since,  when  the  plough  might  be  said  to  be  unknown 
in  tlic  island,  the  ground  was  then  broken  up  wiUi  a  hoe,  similar  to  those  used  in  the 
West  Indies,  and  the  com  brushed  in  with  thorns.  This  rude  system  is  now  abolished, 
a  pair  of  bullocks  and  a  plough  being  within  the  reach  of  die  smallest  landholder.  New 
and  old  land  are  generally  broken  up  at  the  same  season  of  the  year.  Once  ploughed,  it 
is  sown  and  harrowed,  and  never  again  interfered  with  until  the  crop  is  cut  down. 
Wheat,  barley,  and  oats  may  be  sown  at  the  same  season,  namely,  about  the  beginning 
of  August,  although  wheat  is  sometimes  sown  late  in  November,  and  a  good  crop  reaped 
in  the  early  part  of  March,  lliere  is  no  fear  of  injuring  the  grain  by  sowing  early  ;  I 
have  seen  seed  sown  in  the  beginning  of  winter,  and  flourish  surprisingly.  From  ten 
to  fifteen  crops  of  wheat  have  been  taken  in  succession,  until  the  land  has  been  com- 
pletely exhausted.  It  is  then  abandoned,  and  a  new  piece  broken  up.  The  exhausted 
land  generally  becomes  covered  with  young  mimosas  (acadas).     (fVidowson.) 

1051.  jIs  a  country  to  emigrate  to,  the  circumstance  of  Van  I)iemen*s  Land  being 
exempt  from  those  calamitous  consequences  which  are  so  frequent  in  New  Holland, 
from  a  superabundance  of  rain  on  the  one  hand,  and  a  deficiency  of  it  on  the  other,  is  a 
most  important  point  of  consideration  for  all  such  as  hesiute  in  their  choice  between  the 
two  countries.  In  the  system  of  agriculture  pursued  in  the  two  colonies  there  ia  not 
any  difi*erence,  save  that  the  Indian  com,  or  maize,  is  not  cultivated  here,  because  the 
climate  is  too  cold  to  bring  that  grain  to  nuiturity.  Barley  and  oats,  however,  arrive  at 
much  greater  perfection,  and  aflbrd  the  inhabitants  a  substitute,  although  by  no  means 
an  equivalent,  for  this  highly  valuable  product.  Tlie  wheat,  also,  which  is  raised  here  is 
of  a  much  superior  description  to  the  wheat  grown  in  any  of  the  districts  of  Port  Jade- 
son,  and  will  always  command,  in  the  Sydney  market,  a  difference  of  price  sufficiently 
great  to  pay  for  the  additional  cost  of  transport.  The  average  produce,  also,  of  the  land 
is  greater,  although  it  does  not  exceed,  nor  perhaps  equal,  that  of  the  rich  flooded  lands  on 
the  banks  of  the  Hawkcsbury  and  Nepean.  The  produce  of  both  colonies,  it  is  stated, 
would  be  double  what  it  is,  if  the  operations  of  agriculture  were  as  well  performed  as 
in  Britain.  At  present,  however,  this  can  only  be  the  case  when  a  settler  is  so  fortunate 
as  to  get  what  are  called  country  convicts,  that  is,  Irishmen  who  have  been  employed  as 
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•^ncultuxal  laboureis  at  home.  Tbe  system  of  rearing  and  fattening  cattle  is  pcffectly 
analogous  to  ^lat  which  is  pursued  at  Port  Jackson.  Tlie  natural  grasses  afford  an 
abonduKe  of  pasturage  at  all  seasons  of  the  year,  and  no  prorision  of  winter  prorender, 
in  tbe  shape  either  of  hay  or  artificial  food,  is  made  by  the  settler  for  liis  ottle ;  yet, 
nutvxthstanding  this  palpable  omission,  and  the  greater  length  and  severity  of  the  winters, 
all  descriptions  of  stock  attain  here  a  much  larger  size  than  at  Port  Jackson.  Wool  has 
every  promise  of  becoming  a  staple  commodity  of  Van  Dienien*s  L4md.  It  was  at  firrt 
thffogbt  that  the  climate  was  more  favourable  for  the  production  of  carcass  than  of  fleece; 
bat  it  has  been  found  since  the  introduction  of  merinos,  that  wool  can  be  produced  in 
every  respect  as  good  as  that  of  New  South  Wales.  In  1822,  upwards  of  300,000  lbs. 
of  wnd  were  consigned  to  London,  which  sold  there  at  prices  equal  to  those  given  for 
tbe  vool  of  New  South  Wales  and  Saxony.  Those  who  are  desirous  of  more  ample 
inlbmiation  respecting  this  colony,  which  certainly  ranks  as  the  first  in  the  world  for  a 
British  emigrant,  may  consult  Kingdanis  British  Colonies,  1 820 ;  Evans's  Van  Dirmen's 
Land  J  182-1;  Godiehts  Emigrant's  Guide  to  Van  Diemtn^s  Landt  1823;  fVidowsons 
Van  Diemens  Land,  1829. 

1052.  New  Britain^  New  Ireland,  the  Solomon  Isles,  New 
Caledimvi,  and  the  New  Hebrides,  are  little  known.     They  are 
mountainous  and   woody,    with  fertile  vales  and  beautiful    ^ 
tfieams.     The  nutm^  cocoa,  yam,  ginger,  pepper,  plantains  ^<^^ 
(Jg.  136.),   sugar  canes,    and   other   fruit   and  spice  trees,       ^m^^ 
aboond.  /^    ^ 

1053.  Papua,  or  New  Guinea,  partakes  of  the  opulence  of  £r 
the  Moluccas  ( 1 033. ),  and  their  singular  varieties  of  plants  and 
animals.  The  coasts  are  lofty,  and  abound  with  oocoa  trees.  In 
tbe  interior,  mountain  rises  above  mountain,  richly  clothed . 
widi  woods  of  great  variety  of  species,  and  abounding  in  wild 
swine.  Birds  of  paradise  and  elegant  parrots  abound :  they  are 
ahot  with  blunt  arrows,  or  caught  with  birdlime  or  nooses.  The 
bowels  and  breast  being  extracted,  they  are  dried  with  smoke 
and  sulphur,  and  sold  for  nails  or  bits  of  iron  to  such  navigators  as  touch  at  the  island. 

1054.  New  Zealand  has  scarcely  any  agriculture,  except  plantations  of  yam,  cocoa,  and 
sweet  potato.  There  is  only  one  shrub  or  tree  in  this  country  which  produces  fruit, 
and  thik  is  a  kind  of  a  berry  almost  tasteless  ;  but  they  have  a  plant  (/^iiSrmium  t^nax) 
which  answers  all  the  uses  of  hemp  and  flax.  There  are  two  kinds  of  this  plant,  the 
kares  of  one  of  which  are  yellow,  those  of  the  other  deep  red,  and  both  resembling  the 
leaves  of  flags.  Of  these  leaves  they  make  lines  and  cordage  much  stronger  than  any 
thing  of  the  kind  in  Europe ;  they  likewise  split  them  into  breadths,  and  tying  the 
slips  tc^ether  form  their  fishing>nets.  Their  common  apparel,  by  a  simple  process, 
is  made  from  these  leaves ;  and  their  finer,  by  another  preparation,  is  made  from  the 
fibres.  This  plant  is  found  both  on  high  and  low  ground,  in  dry  mould  and  deep 
bogs ;  bat  as  it  grows  largest  in  the  latter,  that  seems  to  be  its  proper  soil.  It  has  lately 
heeo  found  to  prosper  in  the  south  of  Ireland,  but  not  to  such  an  extent  as  to  determine 
itivahie. 

Sect.  III.     Of  the  present  Slate  of  jlf-riculture  in  Polynesia. 

1055.  This  sixth  great  divisum  of  the  earth^s  surface  consists  of  a  number  of  islands  in 
the  noethem  and  southern  hemispheres,  which,  though  at  present  chiefly  inhabited  by 
»v^es,  are  yet,  from  their  climate  and  other  circumstances,  singularly  adipted,  for  cul- 
ture and  dvOiaalian.  The  principal  are  the  Pellew  Isles,  the  I.«adrone  Isles,  the  Sand- 
'vrich  Isles,  in  tbe  northern  hemisphere ;  and  the  Friendly  Isles,  the  Navigator's  Isles, 
die  Society  Isles,  the  Georgian  Isles,  and  the  Marquesas,  in  the  southern  hemisphere. 

1056.  The  PeUew  Isles  are  covered  with  wood,  and  encircled  by  a  coral  reef.  None 
ef  these  islands  has  any  sort  of  grain  or  quadruped ;  but  they  are  rich  in  the  most 
vahabie  fruit  and  spice  trees,  including  the  cabbage  tree  [Arica  olerAcea)  {J{g.  137.), 
OKoa,  plantain,  and  orange;  and  abound  witii  wild  cocks  and  hens,  and  many  other  birds. 
Tbe  culture  of  the  natives  only  extends  to  yams  and  cocoa-nuts. 

1057.  The  Ijtdrones  are  a  numerous  collection  of  rocky  fragments,  little  adapted  to 
agrkuitnre.  The  isles  of  Guam  and  Tinian  are  exceptions.  The  latter  abounds  in 
estile  and  fruits,  the  bread-fruit,  and  orange,  but  is  without  agriculture. 

\05^.  The  Martpusas  are  in  general  rocky  and  mountainous,  and  include  very  few 
vpots  fit  for  cultivation.  The  inhabitants  are  savages,  but  rudely  cultivate  the  yam 
in  some  pbces.  They  have,  however,  the  ava,  or  intoxicating  pepper  (1029.)  ;  and 
faticure  also  a  strong  liquor  from  the  root  of  ginger,  for  tlie  same  general  purpose 
d  aeonnulating  enjoyment,  forgetting  care,  and  sinking  into  profound  sleep. 

1059.  The  Sandwich  I$ie$  resemble  those  of  the  West  Indies  in  clinUtte,  and  the  rest 
of  the  South   Sea  islands    in   vegetable  productions.       The  bread-fruit  tree  attains 
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great  perfection.  Sugar  canes  grow  to  an  unusual  use,  one  being  brought  to  Captain 
Cook  eleyen  inches  and  a  quarter  in  circumference,  and  having  fourteen  feet  eatable. 
Oogs*  hogs,  and  rats  are  the  only  native  qua- 
drupeds of  these  islands,  in  common  with  all 
others  that  have  been  discovered  in  the  Soudi 
Sea.  The  king  of  these  islands  visited  Eng- 
land in  the  time  of  Geo.  II.,  and  again  in  1824. 

1060.  TkeFriendlj/ IdandsBie inmosltrespecta 
similar  to  Otaheite  ( 1 06 1 .  )•  Tongataboo  appears 
to  be  a  flat  countiy,  widi  a  fine  climate,  and 
universally  cultivated.  The  whole  of  this  island 
is  said  to  consist  of  enclosures,  with  reed  fences 
about  six  feet  high,  intersected  with  innumer- 
able roads.  The  articles  cultivated  are  bread- 
fruit, plantains,  cocoa-nuts,  and  yams.  In  the 
other  islands,  plantains  and  yams  engage  most 
of  their  attention ;  the  cocoa-nut  and  bread- 
fruit trees  are  dispersed  about  in  less  order  than 
the  former,  and  seem  to  give  them  no  trouble. 
Their  implements  of  culture  consist  of  pointed 
sticks  of  different  lengths  and  degrees  of 
strength. 

1061.  The  island  of  OtaheUe  is  the  principal 
of  the  Georgian  Islands.  It  is  surrounded  by 
a  reef  of  coral  rocks.  The  surface  of  the 
country,  except  that  part  of  it  which  borders 
upon  the  sea,  is  very  uneven ;  it  rises  in  ridges 
that  run  up  into  the  middle  of  the  island,  and 
there  form  mountains  which  may  be  seen  at 
the  distance  of  sixty  miles.  Between  the  foot  of 
these  ridges  and  the  sea  is  a  border  of  low  land, 
surrounding  the  whole  island,  except  in  a  few 
places  where  the  ridges  rise  directly  from  the 
sea.  This  border  is  of  different  breadths  in 
different  parts,  but  no  where  more  than  a  mile 
and  a  half. 

1062.  The  ton  of  OtaheUe^  except  on  the  very 
tops  of  the  ridges,  is  extremely  rich  and  fertile, 

watered  by  a  great  number  of  rivulets  of  excellent  water,  and  covered  with  fruit  I 
of  various  kinds.  Hie  low  land  that  lies  between  the  foot  of  the  ridges  and  the  sea, 
and  some  of  the  valleys,  are  the  only  parts  of  the  island  that  are  inhabited,  and  here  it  is 
populous :  the  houses  do  not  form  villages  or  towns,  but  are  ranged  along  the  whole 
border,  at  the  distance  of  about  fifty  yards  from  each  other,  with  litde  plantations  of 
plantains,  the  tree  which  furnishes  them  with  doth. 

1063.  The  produce  of  OtaheUe  is  the  bread-fruit  ( ArtocArpus  integrifSlia),  cocoa-nuts, 
bananas  of  thirteen  sorts,  plantains;  a  fruit  not  unlike  an  apple,  whidi,  when  ripe,  is 
very  pleasant ;  sweet  potatoes,  yams,  cocoas  {A\van  ColociUia,  and  Caltidium  escuUntum, 
both  propagated  by  the  leaves) ;  a  fruit  known  here  by  the  name  of  jambu,  and  reckoned 
most  deUcious ;  sugar  cane,  which  the  inhabitants  eat  raw  ;  a  root  of  the  saloop  kind, 
which  ttib  inhabitants  call  pea ;  a  plant  called  ethee,  of  which  the  root  only  is  eaten  ;  a 
fruit  that  grows  in  a  pod,  like  that  of  a  large  kidneybean,  which,  when  it  is  roasted, 
eats  very  much  like  a  chestnut,  by  the  natives  called  whee  ;  a  tree  here  called  whana,  but 
in  the  East  Indies  pandanus,  which  produces  fruit  something  like  the  pine-apple  ;  a 
shrub  called  nono ;  the  morinda,  which  also  produces  fruit;  a  species  of  fern,  of  which 
the  root  is  eaten,  and  sometimes  the  leaves ;  and  a  plant  called  theve,  of  which  the  root 
also  is  eaten :  but  the  fruits  of  the  nono,  the  fern,  and  the  theve,  are  eaten  only  by  the 
inferior  people,  and  in  times  of  scarcity.  All  these,  which  serve  the  inhabitants  for  food, 
the  earth  produces  spontaneously,  or  with  little  culture.  They  had  no  European  fhiit, 
garden  stuff,  pulse,  or  legumes,  nor  grain  of  any  kind,  till  some  seeds  of  melons  and  other 
vegetables  were  given  them  by  Captain  Cook. 

1064.  Of  tame  animals,  the  Otaheitans  have  only  hogs,  dogs,  and  poultry ;  ndtlier  is 
there  a  wild  animal  on  the  island,  except  ducks,  pigeons,  parroquets,  with  a  few  other 
birds,  and  rats,  there  being  no  other  quadruped,  nor  any  serpent.  But  the  sea  supplies 
them  with  great  variety  of  most  excellent  fish,  to  eat  which  is  theur  chief  luxury,  ami  to 
catch  it  their  principal  labour. 

1065.  7%£  r«$naining  Polynesian  Islands  of  the  sotUhem  hemisphere  are,  fat  the  tnost 
part,  inhabited  by  savages,  and  are  without  agriculture. 
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SwT.  IV.     qftkepntenimaUefJgricuUurtmjf/nca. 

106&  Tke  anUinemi  ofAfneth  >n  point  of  agricultunl  m  of  political  and  ethical  es- 
dnnrinn,  ia  tbe  meanest  of  the  great  diTisions  of  the  earth ;  though  in  one  comer  of  it 
(Egypt)  agrkultaie  is  suppoeed  to  bare  originated.  The  climate  is  every  where  hot, 
and  intensrlj  so  in  the  nordieni  parts.  Tlie  central  parts,  as  far  as  known,  consist  of 
ridges  flf  mnnntains  and  immfnsp  deserts  of  red  sand.  There  are  very  few  rivers,  inland 
fakes,  or  aeaa,  and  indeed  fully  one  half  of  this  continent  may  be  considered  as  either 
desert  or  unknown.  Some  of  the  Afitican  islands  are  fertile  and  important,  e^>ecially 
Madagascar,  BouiiMm,  Mauritius,  Ac  We  shall  take  the  countries  of  Africa  in  the 
order  of  Abyssima,  Egypt,  Mohammedan  states  of  the  north,  western  coast.  Cape  of 
Good  Hope^  eastern  coast,  Madagascar  and  other  islea. 

Soasxcr.  1.     Qf  theprt$etU  State  cfAgricuUwre  in  A^jfutmcu 

1067.  The  dimate  tf  Abusmia^  though  exceedingly  various  in  different  parts,  is  m 
geoeial  lempcinte  and  faealtfay.  The  sttrfmcx  of  the  country  is  generally  rugged  and 
oMOBCainoas  ;  it  abounds  with  forests  and  morasses ;  and  it  is  also  interspersed  with 
BHoy  fartile  valleys  and  plains  adapted  both  to  pastoire  and  tillage.  The  rivers  are 
■mnenms  asid  large,  and  oontifl>ute  much  to  general  fiertility.  The  soil  is  not  natu- 
rally goodi,  being  in  general  thin  and  sandy ;  but  it  is  rendered  fgrtile  and  productive  by 
iirigatioa  and  the  periodical  raina. 

\OS&,  The  agricuUwtal  prodmcU  are  wheat,  barley,  millet,  and  other  grains.  They 
ctthhate  the  vine^  pestffa,  posnegranate,  sugar  cane,  almonds,  lemons,  citrons,  and 
oi<uiges ;  and  tfaey  Iwve  many  roots  and  herbs  which  grow  qpontaneously,  and  their  soil, 
if  pr^erly  managed,  would  produce  many  more.  However,  they  make  little  wine,  but 
oooteot  themselves  with  tibe  liquor  which  they  draw  from  the  sugar  cane,  and  their 
hooey,  which  is  excellent  and  abundant.  They  have  the  coffee  tree,  and  a  plant  called 
casete,  which  produces  an  eatable  nourishing  fruit.  The  country  also  produces  many 
other  plants  and  fruits  adapted  both  for  domestic  and  medicinal  uses.  Here  is  plenty 
of  cotton,  which  grows  on  shrubs  like  that  of  India.  The  forests  abound  vrith  trees 
of  various  descriptions,  particularly  the  rock,  baobob,  cedar,  sycamore,  Ac. 

1069.  Tke  Iwe  9t9ck  o£  Abyssinia  includes  horses,  some  of  which  are  of  a  very  fine 
breed,  mules,  eases,  camels,  dromedaries,  oxen  of  different  kinds  (Jig,  138.),  cows, 
sheep,  aad  goats;  and  these  constitute  the 
priiKxpal  wealth  of  the  inhabitants.  Amongst 
tlie  wild  animals,  we  may  reckon  the  ante- 
Ispcv  the  bufblo,  the  vrild  tMoar,  the  jackal,  // 
die  elephant,  the  rfainooeros,  the  lion,  the  I ' 

Woinid,  the  hyasna,  the  lynx  ;  the  ape  and  [ 

baboon  wldcfa,  as  well  as  the  common  rat,  y^ 

are  very  destructive  to  the  fields  of  millet; 

the  aeooia,  or  wild  mule,  and  the  wild  ass ; 

the  jesboa,  the  fiennic,  ashkoko,  hare,  Ac. 

TW  haie^  as  well  aa  the  wild  boar,  is  deemed 

narlfsni  and  not  used  as  food.     Bruce  saw 

no  sparrows,  magpies,  nor  bats ;  nor  many  -^ 

«ater-fi9wl,norany  geese,  except  the  golden  4. 

gDose^  or  goose  of  the  Nile,  which  is  com- 
mon m  every  part  of  Africa;  but  there  are  snipes  in  the  marshes.     The  locusts  of  this 

^^'^'Akj  are  very  destructive ;  they  have  also  species  of  ants  that  are  ligurious ;  but 

fioB  their  bees  they  derive  a  rich  supply. 
107a   Tki  agricuUure  ofAfysdnia  is  of  far  less  use  to  the  inhabitants  than  it  might  be, 

tm  want  of  application  and  exertion.     There  are  two,  and  often  three,  harvesU  in  the 

ynr;  aad  where  they  have  a  supply  of  water,  they  may  sow  in  all  seasons;  many  of 
their  trees  and  plants  retain  their  verdure,  and  yield  fruit  or  flowers  throughout  the  year ; 
the  west  side  of  the  tree  blossoms  first  and  bears  fruit,  then  the  south  side,  next  the  north 
ndc,  and  iaat  of  all  the  east  side  goes  through  the  same  process  towards  the  beginning  of 
^  rainy  saaaoos.  Their  pastures  are  covered  with  flocks  and  herds.  They  have  grass 
m  aboadano^  but  they  neglect  to  make  hay  of  it;  and  therefore  they  are  obliged  to  supply 
tfais  de&ct  by  feeding  their  cattle  with  barley,  or  some  other  grain.  Notwithstanding 
die  pleotf  and  frequent  return  of  their  crops,  they  are  sometimes  reduced  ahnost  to 
fraiiqe^  either  by  the  devastations  of  the  locusts  or  grasshoppers  which  infest  the  country, 
or  by  the  more  destructive  ravages  of  their  own  armies,  and  those  of  their  < 
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SuBSBCT.  2.     Of  the  preteni  State  ofJgricuUure  in  Sgjfpt. 

1071 .  The  climate  tf  Egypt  has  a  peculiar  character  fnnn  the  circumstance  of  rain  being 
▼ery  uncommon.  The  heat  is  also  extreme,  particularly  from  March  to  November; 
while  the  cool  season,  or  a  kind  of  spring,  extends  through  the  other  months. 

1072.  The  surface  of  the  country  is  varied  in  some  regions,  but  is  otherwiae  flat  and 
uniform.  Far  the  greater  part  presents  a  narrow  fertile  vide,  pervaded  by  the  Nile,  and 
bounded  on  either  side  by  barren  rodcs  and  mountains.  T\»  soil  of  Egypt  has  been 
variously  described  by  -different  travellers,  some  representing  it  as  barren  sand,  only 
rendered  fertile  by  watering,  and  others  as  <*  a  pure  black  mould,  free  from  stones,  of  a 
very  tenacious  and  unctuous  nature,  and  so  rich  as  to  require  no  manure.'*  llie  Utter 
appears  to  prevail  only  in  the  Delta. 

1073.  ThefertUky'i^  Egypt  has  been  generally  ascribed  to  the  inundations  of  the  Nile, 
but  this  is  applicable  in  a  strict  sense  only  to  parts  of-  the  Delta ;  whereas,  in  other  dis- 
tricts there  are  canals,  and  the  adjacent  lands  are  generally  watered  by  machines.  Gray's 
description  of  Egypt,  as  immersed  under  the  influx  of  the  Nile,  though  exquisitely 
poetical,  is  far  from  being  just.  In  Upper  Egypt  the  river  is  confined  by  high  banks, 
which  prevent  any  inundation  into  the  adjacent  country.  This  is  also  the  case  in  Lower 
Egypt,  except  at  the  extremities  of  the  Delta,  where  the  Nile  is  never  more  than  a  few 
feet  below  the  surface  of  the  ground,  and  where  of  course  inundation  takes  place.  But 
the  country,  as  we  may  imagine,  is  without  habitations.  The  fertility  of  Egypt,  ac- 
cording to  Browne,  an  intelligent  traveller,  arises  from  human  art  The  lands  near  the 
river  are  watered  by  machines ;  and  if  they  extend  to  any  width,  canab  have  been  cut 
The  soil  in  general  is  so  rich  as  to  require  no  manure  ;  it  is  a  pure  black  mould,  free 
from  stones,  and  of  a  very  tenacious  unctuous  nature.  When  left  uncultivated,  fissures 
have  been  observed,  arising  from  extreme  heat,  of  such  depth  that  a  spear  of  six  feet 
Could  not  reach  the  bottom. 

1074.  The  limits  ofcuUvvated  Egyjrt  are  encroached  upon  annually,  and  barren  sand  it 
accumulating  from  all  parts.  In  1517,  the  era  of  the  Turkish  conquest.  Lake  Mareods 
was  at  no  distance  from  the  walb  of  Alexandria,  and  &e  canal  which  conveyed  the  waters 
into  tlie  city  was  still  navigable.  At  this  day,  the  lake  has  disappeared,  and  the  lands 
watered  by  it,  which,  according  to  historians,  produced  abundance  of  com,  wine,  and 
various  fruits,  are  changed  into  deserts,  in  whidi  are  found  neither  shrub,  nor  plant,  nor 
verdure.  The  canal  itself,  the  work  of  Alexander,  necessary  to  the  subsistence  of  the 
inhabitants  of  the  city  which  he  built,  is  nearly  choked  up,  and  preserves  the  waters  only 
when  the  inundation  is  at  its  greatest  height,  and  for  a  short  time.  About  half  a  century 
ago,  part  of  the  mud  deposited  by  the  river  was  cleared  out  of  it,  and  it  retained  the 
water  three  months  longer.  Schemes  have  lately  been  adopted  for  opening  and  per- 
fecting  this  canal.  The  Pelusiac  branch,  which  discharges  itself  into  the  eastern  part  of 
the  Lake  of  Tanais,  or  Menzal^,  is  utterly  destroyed.  With  it  perished  the  beautiful 
province  which  it  fertilised,  and  the  famous  canal  begun  by  Necos,  and  finished  by 
Ptolemy  Philadelphus.  The  famous  works,  executed  by  kings  who  sought  their  glory 
and  happiness  in  the  prosperity  of  the  people,  have  not  been  able  to  resist  the  ravages  rf 
conquerors,  and  that  despotism  which  destroys  every  thing,  till  it  buries  itself  under  the 
wreck  of  the  kingdoms  whose  foundations  it  has  sapped.  The  last  of  the  great  works 
of  Egypt,  the  canal  of  Amrou,  which  formed  a  communication  between  Fostat  sod 
Colzoum,  reaches  at  present  no  farther  than  about  four  leagues  beyond  Cairo,  and  loses 
itself  in  the  Lake  of  Pilgrims.  Upon  the  whole,  it  may  be  confidently  affirmed  that 
upwards  of  one  third  of  the  lands  formerly  in  cultivation  is  metamorphosed  into  dreary 
deserts. 

1075.  Landed  property  m  Egypt  is  for  the  most  part  to  be  considered  as  divided  between 
the  government  and  the  religious  bodies  who  perform  the  service  of  the  mosques,  and 
luivc  obtained  possession  of  what  they  hold  by  the  munificence  of  princes  and  rich  men, 
or  by  the  measures 'taken  by  individuals  for  the  benefit  of  their  posterity.  Hence,  a  large 
proportion  of  the  tenants  and  cultivators  hold  either  of  the  government  or  the  procurators 
of  the  mosques.  But  there  is  one  circumstance  common  to  both,  viz.  that  their  lands,  when 
they  become  unoccupied,  are  never  let  but  upon  terms  ruinous  to  the  tenants.  Besides  the 
property  and  influence  of  the  beys,  of  the  Mamelukes,  and  of  the  professors  of  the  law,  are 
so  extensive,  and  so  absolute,  as  to  enable  them  to  engross  into  their  own  hands  a  very  consi- 
derable part:  the  number  of  the  other  proprietors  is  extremely  small,  and  their  property 
liable  to  a  thousand  impositions.  Every  moment  some  contribution  is  to  be  paid,  or 
some  damage  repaired  ;  there  is  no  right  of  succes^on  or  inheritance  for  real  property, 
except  for  that  called  "  wakf,**  which  is  the  property  of  the  mo^jues ;  every  thing  returns 
to  government,  from  which-  every  thing  must  be  repurchased.  According  to  Volney, 
the  peasants  are  hired  labourers,  to  whom  no  more  is  left  than  what  is  barely  sufficient  to 
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sostihi  life  ;  but  Browne  sacys,  that  tfaew  tenns  can  be  yroperiy  applied  to  rrrj  few  of 

1076.  7%e  occupier  of  the  land,  assisted  by  his  Auniily,  is  the  cultirator;  and  in 
the  opcmbons  of  husbandry  scarcely  requires  any  other  aid.  He  commonly  holds 
DO  more  fhaii  be  and  tfaey  can  cultiTate,  and  gather  the  produce  of.  When,  indeed, 
tbe  Nik  rises,  those  who  are  employed  to  water  the  fields  are  commonly  hired 
yxMircTs.  The  rice  and  com  they  gather  are  carried  to  their  masters,  and  nothing  is 
roened  for  tfaem  but  dourra,  or  Indian  millet,  of  which  they  make  a  coarse  and  taste- 
kft  bread  without  learen  ;  this,  with  water  and  raw  onions,  is  their  only  food  through- 
ooi  the  year ;  and  they  think  themselves  happy  if  they  can  sometimes  procure  a  little 
boQcy,  dieese,  sour  milk,  and  dates.  Their  whole  clothing  consiste  of  a  shirt  of  coarse 
blue  linen  and  a  black   cloak.     Their  head-dress  is  a  sort  of  cloth  bonnet,  over  which 

they  roU  a  long  bandkerc:hief  of  red  woollen.     Hieir 

anns,  legs,  and  breasts  are  ruiked,  and  some  of  them  do  '  "^ 

not  even  wear  drawers.      Their  habitations  {fg,  139.) 

se  mnd-walled  huts,  in  which  they  are  suffocated  with 

hnt  ami  smoke,  and  in  which,  besides  the  experience 

of  other  inoooTeniences,  they  are  perpetually  distressed 

vith  the  dread  of  the  robberies  of  the  Arabs,  and  the 

extortions  of  tbe  Mamelukes,  fiunily  feuds,  and  all  the  ' 

cilamities  of  a  perpetual  civil  war. 

1077.  The  agriettUural  ftroducis  of  Egypt  consist  of  grain  of  most  sorts,  and  particularly 
rice.  Barley  is  grown  for  the  horses,  but  no  oats  are  seen.  In  the  Delta  a  crop  of  rice 
and  a  crop  of  barley  are  obtained  within  the  year  on  the  same  ground.  Sometimes,  instead 
of  barley,  a  fine  variety  of  clover  ( TVifoliimi  alexandriiium  ForskalU)  is  sown  wittiout 
Roughing  or  harrowing.  The  seed  sinks  to  a  sufficient  depth  in  the  moist  soil,  and  pro. 
doees  three  cuttings  before  the  time  for  again  sowing  the  rice. 

1078.  Sice  U  snrn  from  the  month  of  March  to  that  of  May ;  and  is  generally  six  moDths  in  comiiiK  to 
aaturity.  In  reapinf ,  it  is  most  commonly  pulled  up  by  the  rooU.  As  the  use  of  the  flail  i«  unknown 
in  E:«ypt,  the  rice  planti  are  spread  in  thick  layers  on  floors  formed  of  earth  and  piKeons  duiiK,  whirh  are 
wrf!  beaten  and  very  clean  :  and  then,  in  order  to  separate  the  grain  from  the  straw,  they  make  u*e  of  a 
■art  of  carta,  constructed  like  our  tledges  with  two  pieces  of  wood  joined  toKtther  by  two  iros*  bars. 
Between  tbe  longer  sides  of  this  bledge  arc  fixed,  transversely,  three  rows  of  Binall  whrol.«,  lojwtf  of  «»lid 

i  off  toward*  their  circumference ;  and  on  the  fore  part  \%  Hxt-d  a  high  wat,  .hi  which  a 
purpo«e  of  driving  two  oxen  that  are  harnessed  to  the  marlunc,  thus  moving  it  in  a 


iron,  and  narrowed  off  towards  their  circumference ;  and  on  the  fore  pari  \%  Hxt-d  a  high  wat,  .hi  which  a 
man  sU,  for  the  purpo«e  of  driving  two  oxen  that  are  harnessed  to  the  marliinc,  thus  moving  it  in  a 
ejtrtitar  dtrertion  over  erery  part  of  the  heap  of  rice,  till  the  grain  is  completely  ii(]tarat€««l  from  the  iitraw ; 
Ike  grain  i«  then  spread  in  the  air  to  be  dried.     The  dried  rice  is  carried  to  tile  mill,  where  it  ik  stripped 


of  Its  chaff  or  husL  This  mill  consnits  of  a  wheel  turned  by  oxen,  which  set*  several  levers  in  me<tion  ; 
and  at  their  extremity  is  an  iron  cylinder,  about  a  foot  long,  and  hollow  underneath  ;  these  rylindcrs 
tnra  in  troufhs  which  contain  the  grain :  and  at  the  side  of  each  trough  there  stands  a  man,  whW-  bu- 
ns^n  it  is  to  place  the  rice  under  the  cylinders.  The  next  operation  i*  to  sift  the  nee  in  the  ojkmj  air,  by 
filing  a  aiian  siere,  which  a  man  lilts  orer  his  head,  and  thus  let*  fall,  with  his  face  turniil  to  the  wind, 
wkich  biowB  away  the  small  chaff  or  dust  This  cleaned  rice  is  put  a  second  time  into  the  null,  in  order 
to  Uearh  it ;  it  u  afterwards  mixed  up  in  troughs  with  some  salt,  which  contributes  very  much  to  ita 
whiteness  and  also  to  its  preservation,  and  in  this  state  it  is  sold.  Rice  is  furnished  in  great  quantities 
la  the  iJelta ;  and  that  which  is  grown  in  the  environs  of  RosetU  is  more  esteemed,  on  account  (jf  iti*  pre- 
paration, than  that  which  is  produced  in  the  vicinity  of  Damietta.  The  produce  of  the  one  and  the  other 
u  e«iBaliy  wooderful  In  a  good  season,  that  is,  when  the  rise  of  the  Nile  occasions  a  great  expansion  of 
^  waters,  the  profit  of  the  proprietors  of  rice  fields  is  estimated  at  fifty  per  cent,  clear  of  all  expciuea. 
Sarary  nys  that  it  produces  eighty  bushels  for  one 

1079,  Whemt  is  aown  as  soon  as  the  waters  of  the  Nile  have  retired  fWmi  the  lands  appropriated  to  it ; 
me  seed  time  varies  with  the  latitude,  and  also  the  harvest,  which  is  earlier  in  Upm'r  than  in  Lower 
Egypc  Hear  to  Svene  they  sow  the  barley  and  the  com  in  October,  and  reap  it  in  January.  Towards 
Ooge  tbev  cut  in  February :  and  in  the  month  of  March,  in  the  vicinitv  of  Cairo.  This  is  the  usual  pro- 
gress 0^  the  harvest  in  the  Said.  There  is  also  a  number  of  partial  ItafVests  as  the  lands  are  nearer  to, 
or  at  a  greater  disUnce  from,  the  river,  lower  or  more  elevated.  In  Lower  Egy^it  thcv  are  sowing  and 
rewng  aB  tbe  year.  Where  the  waters  ai  the  river  can  be  procured  the  earth  is  never  idle,  and  fur- 
Ri»b«  three  crops  anDuaUy.  In  descending  fhmi  the  cataracts  in  Januarv,  the  corn  is  seen  almost  ripe : 
imrer  down  it  is  in  ear :  and,  advancing  fUriher,  the  plains  are  covered  with  verdure.  The  cultivator,  in 
ppqal,  merely  casts  the  seed  upon  the  moistened  earth  ;  the  corn  soon  springs  up  from  the  mud  ita 
ngetacxm  i«  ra|ad,  and  four  months  after  it  is  sown  it  is  fit  to  be  reafied.  In  performing  this  operation, 
"*"*'«  n«t  heing  used,  the  sUlks  are  pulled  up  by  the  roots,  and  carried  to  large  floors,  like  those 
whicfaare  uaed  far  treadins  out  rice ;  and  bjr  a  similar  operation  the  corn  is  separated  from  the  ear. 
Civile  «n  of  com  are  dried  and  slackly  baked  in  an  oven ;  and  being  afterwards  bruised  and  boiled  with 
■cat,  uxm.  a  foawmon  dish  in  Lower  EfeTpt,  called  **  ferik." 

1080.  Flax  has  been  ctiltivated  in  Egypt  from  the  most  remote  period,  and  is  still 
pown  in  considerable  quantities.  Indigo  is  also  grown  for  dyeing  it,  the  colour  of  the 
rfart  in  this  country  being  uniyersally  blue. 

1061.  From  the  hempf  which  is  abundantly  cultivated  in  this  country,  the  inhabitants 
pRpaie  intoxicating  liquors ;  and  also  by  pounding  the  fruit  into  a  paste,  which  when 
fcnncsted  answers  a  similar  purpose ;  and  they  mix  the  capsules  with  tobacco  for 
■naldog. 

1082.  The  tygar  cane  is  also  one  of  the  valuable  productions  of  Egypt.  The  common 
people  do  not  wait  for  the  extraction  of  tbe  sugar,  but  cut  the  canes  green,  which  are 
loid  in  bundles  in  all  the  towns.  They  begin  to  ripen  in  October,  but  are  not,  in  general, 
^  to  be  cot  tall  November  or  December.  The  skill  of  the  sugar-refiners  is  in  a  very 
BBperfect  state. 
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lOBa  IVtAfrvctofwrfcNwqNdlMftboaiidiiithlaoQOiidT.  Among  tiMiew«BMTnelEoa  the  ottvetiec^ 
flg  tree*  whld)  Tida  figt  of  an  exqukite  fl«Tour.  sod  the  date  tree  which  ii  to  be  Ibund  erery  irtwie  in 
the  Thebais  and  in  the  Delta,  In  the  sands  as  well  as  in  the  culUvated  districts,  requiring  Uttle  or  ifo  cuL 
ture,  and  yiddlng  a  very  considerable  profit,  on  aooount  of  the  immense  consumiitlan  of  its  fruit  The 
species  of  palm  tree  that  ftimishes  dates  jrodnecs  also  a  bark  which,  together  with  Its  leaves  and  the 
rind  of  its  fhiit,  aflbrda  filaments  from  wmdi  are  manuActured  rapes  and  sails  for  boats.  The  leaves  are 
also  used  fiv  making  baskets  and  other  aitides.  The  verv  long  rib  of  the  branclMs  Is  employed,  on  ac 
count  of  its  U^toess  and  soUdity,  by  the  Maadukes,  in  their  military  exercises,  as  javelins,  which  they 
throw  at  each  other  from  their  horses  when  at  Aill  speed.  A  species  of  Cyp^rua,  which  produces  a  friui 
resembling  the  earth-nut,  but  of  a  mudi  more  agreeable  flavour,  is  cultivated  in  the  environs  of  Sosetta ; 
and  the  small  tubercles  are  sent  to  Constantinople  and  other  towns  of  the  Levant,  where  they  are  much 

■     '     ~     ~       ■  -       -.  f  deem  pectoral  and  emolUeot;  and 

The  banana  trees,  thouofa  not  na. 

-—  -  fy    Tbepapaw, 

I  a  fruit  equaOy 

„       .    „         I  plants,  the  roots  M 

which  are  refreshed  by  the  water  that  is  conveved  to  them  bv  little  trenches ;  each  epoosure  having  Us 

wdl  or  reservoir,  from  which  the  water  is  distributed  by  a  wheel  turned 

by  oxen.    Tlie  mallow  (3f41va  rotundifblia)  grows  here  in  abundance :  it 

is  dressed  with  meat,  and  is  one  of  those  herbs  that  are  most  generally 

consumed  in  the  kitchens  of  Lower  Egvpt    Two  other  plants  used  aa 

food,  are  the  garden  Jew*s  mallow,  and  the  esculent  ffibfscua.    Another 

tree,  which  appears  to  be  Indigenous  in  this  country,  U  the  *'  atle,**  a 

species  of  laiger  tamarisk  (T&marix  oricntiJis  FomkaU^.    The  wood  of 


and  the  small  tubercles  are  sent  to  Constantinople  and  other  towns  of  the  Levant,  where  they  s 
valued.    The  Egyptians  express  from  them  a  milky  juice,  which  they  deem  pectoral  and  emoiUi 

gve  them  to  nurso,  in  order  to  increase  the  quantity  of  thor  mUk.    The  banana  trees,  thouol 
res  of  the  soil  of  Egypt,  are  nevertheless  cultivated  in  the  northern  parts  of  that  country, 
or  cuttard-apple  tree  (AtiAna),  is  also  transplanted  into  the  gardens  of  E^gypt,  and  yiddt  a 
gratifying  to  the  taste  and  smdL    In  the  shade  of  the  orchards  are  cultivated  various  planti 


tnis  tree  serves  for  various  purposes ;  and,  among  others,  for  diarcoal.  It 
is  the  only  wood  that  is  common  in  E^ypt,  either  for  niel  or  fbr  manu- 
fhctures.   Fenu-greek  is  cultivated  fbr  fodder,  though  for  this  use  a  plant 


called  barsim  is  preferred.  The  plant  called  "  hdbe  **  b  cried  about  for 
sale,  in  Noveml>er,  In  the  streets  of  the  towns :  and  it  is  purchased  and 
eaten  with  incredible  avidity,  without  any  kind  of  seasoning.  It  is  pre- 
tended that  it  is  an  excellent  stomachic,  a  specific  against  worms  and 
the  dvsentery,  and,  in  short*  a  preservative  against  a  great  number  of 
disorders.  Lentils  form  a  condaerable  article  of  food  to  the  inhabitants 
of  Upper  Egypt,  who  rarely  enjoy  the  luxury  of  rice  The  Egyptian 
onions  are  remarkably  mild,  more  so  than  the  Spanish,  but  not  so  large. 
They  are  of  the  purest  white,  and  the  huninc  are  of  a  softer  and  looser 
contexture  than  those  of  any  other  species.  They  deteriorate  by  trans- 
plantation ;  so  that  much  must  depend  on  the  soil  and  climate.  They 
remain  a  fkvourite  article  of  fbod  with  all  classes :  and  it  is  usual  to  put 
a  layer  or  two  of  them,  and  of  meat,  on  a  spit  or  wewer.  and  thus  roast 
them  over  a  charcoal  fire.  We  need  not  wonder  at  the  desire  of  the 
Israelites  for  the  onions  of  Egypt  Leeks  are  also  cultivated  and  eaten 
in  this  country;  and  almost  all  the  species  of  European  vegetables 
abound  in  the  gardens  of  Rosetta.  Millet  and  Turkey  com,  the  vine,  the  henn^  or  Egyptiaa  privet,  and 
the  water-melon  are  cultivated  in  Egypt ;  and  the  country  fUrnishes  a  variety  of  medicinal  plante,  as 
CarthamuM  tinctbrius  {fig,  14a},  senna,  ooloquintida,  &c.  Of  late  yean  the  cotton  has  been  grown  on 
an  extensive  scale  under  the  care  of  £uropean  and  American  cultivators,  and  the  raw  produce  in  part 
manu&ctured  by  machinery  sent  fh>m  Britain,  and  hi  part  exported  to  Europe. 

1084.  The  live  stock  of  Egyptian  agriculture  principally  consists  of  the  ox,  buffido, 
horse,  aas,  mule,  and  camd.  llie  oxen  of  Egypt  are  employed  in  tillage,  and  in  giring 
motion  to  a  variety  of  hydraulic  machines ;  and  as  they  are  harnessed  so  as  to  draw  from 
the  pitch  of  the  shoulder,  their  withers  are  higher  than  those  of  our  country ;  and,  indeed, 
they  have  naturally  some  resemblance  to  the  bison  (J76s  f^rus),  or  hunched  ox.  It  has 
been  said  that  the  cows  of  Egypt  bring  forth  two  calves  at  a  time ;  an  instance  of  fe> 
cundity  which  sometimes  happens,  but  is  not  reckoned  very  common.  Their  calves 
are  reared  to  maturity,  veal,  which  is  forbidden  by  the  law  of  the  Mohammedans,  and 
from  which  die  Copts  also  abstain,  not  being  eaten  in  Egypt. 

1085.  The  buffalo  is  more  abundant  than  the  ox,  and  is  equally  domestic.  It  is 
easily  distinguishable  by  the  constantly  uniform  colour  of  the  hair,  and  still  more  by  a 
remnant  of  ferocity  and  intractability  of  disposition,  and  a  wild  lowering  aq>ect,  the 
characteristics  of  all  half-tamed  animals.  Tha  females  are  reared  fbr  the  sake  of  the 
milk,  and  the  males  to  be  slaughtered  and  eaten.  The  flesh  is  somewhat  red,  hard,  and 
dry  ;  and  has  also  a  musky  smell,  which  is  rather  unpleasant. 

1086.  The  hortes  <f£gypt  rank  next  to  those  of  the  Arabians,  and  are  remarkable  for 
their  valuable  qualities.  Here,  as  in  most  countries  of  the  East,  they  are  not  castrsted 
either  for  domestic  use  or  for  the  cavalry. 

1087.  The  attes  of  Egypt  have  no  less  a  claim  to  distinction  than  the  horses;  and 
these,  as  well  as  those  of  Arabia,  are  esteemed  for  vigour  and  beauty  the  finest  in 
the  world.  Hiey  are  sometimes  sold  for  a  higher  price  than  even  the  horses,  as  they 
are  more  hardy,  less  difficult  as  to  the  quality  and  quantity  of  their  food,  and  therefore 
preferred  in  traversing  the  deserts.  The  handsomest  asses  seen  at  Cairo  are  brou|^  from 
Upper  Egypt  and  Nubia.  On  ascending  the  Nile,  the  influence  of  climate  is  per- 
ceptible in  these  animals,  which  are  most  beautiful  in  the  Said,  but  are  in  every  respect 
inferior  towards  the  Delta.  With  the  most  distinguished  race  of  horses  and  asses, 
Egypt  possesses  also  the  finest  mules ;  some  of  which,  at  Cairo»  exceed  in  price  the  most 
beiutiful  horses. 

1088.  The  camel  and  dromedary,  as  every  body  knows,  are  the  beasts  of  burden  in 
Egypt,  and  not  only  answer  all  the  purposes  of  our  waggons  and  public  conveyances, 
but  bear  the  vehicles  (fig,  141 .)  in  which  the  females  of  the  higher  classes  pay  their  visits 
on  extTMrdinary  occasions. 
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10€9.    The  agricuUural  impltments  ^  Eg^  are  simple ;  but  some  of  them,  P^<^"Jf  Jx 
tbc  coBtriv«noB  for  raismg  water,  Tcry  ingenious.     The  plough  is  of  the  rudest  kind, 

*^ro«X  Tk^operaticns  of  threshing  and  sowing  have  been  already  described  (1078, 
1079.)  •  that  of  urigatioii  is  performed  as  in  other  countries.  At  present  there  are  eighty 
canals  bi  use  for  this  purpose,  some  of  them  twenty,  tliirty,  and  forty  leagues  in  length. 
The  lands  near  the  river,  as  the  Delta,  are  watered  directly  from  it :  the  water  is  raised 
bf  wheds  in  the  dry  season  ;  and,  when  the  inundation  takes  place,  it  is  retained  on  the 
Dj  wi]K»s  u-  /  ,         ,  ^^j  j^  ^^^  ^  certain  tome  by 

^^^  small    embankmenU    made 

round  them. 

1 09 1 .  Kuhiaj  the  Ethiopia 
of  tlie  ancients,  U  a  miserable 
country  or  desert,  thinly  in- 
habited by  a  wretched  people, 
who  live  chiefly  on  millet, 
I  and  dwell  in  groups  of  mud 
huU.  (Jg.  142.) 


Sc 


_^ 3.   Pre$tnt  Stale  of  Jgriculture  in  Ike  Mohammedan  States  of  the  North  of  Africa, 

^CM  Th^  ««  TrtDofi.  Tunis,  Algiers,  and  Morocco,  territories  chiefly  on  the 
J^  ^  riJi^tenZiZ ;  rich  a^id  celebrated  in  the  ages  of  antiquity,  but 
at  presoit  depressed  by  the  barbiffiam  and  fanaticism  of  their  rulers,  who  are  m  general 

"^^cm  ^iTneiBlly  distinguished  into  maritime  and  inland.  In  neither  U  there 
mTnJ^l^X  the  fnhabiSSTof  countries  on  the  "-^  1«- ^^^^»>^  ^^^1% 
and  n»rv  and  those  of  the  inland  parts  on  plunder  and  robbery.  There  are  a  tew 
^^^r^^r^roand  the'^ital,  Sate  palms,  olives,  -d  w^^»  "11^  t^ 

J^  I^L^  marine  it  and  nitre,  and  springs  of  fresh  water  are 

^Z^^ihcJ^U  But  the  Tunisians  are  much  more  agriculturists  than  their 
«d«hb«in  either  of  TCpoU  or  Algiers.  The  «>uthern  parts  of  the  country  «ue  sandy, 
bSm^  parched  by  Tbuming  sun :  the  northern  parts  enjoy  a  better  soil  and  tem- 
^^^^.r^mak  under  cStiration:  near  the  sea,  the  «,untry  is  nch  in  olive 
S«rL  western  part  abounds  in  mountains  and  hiUs,  and  is  watered  by  numerous 
fimlets ;  it  is  extremely  fertile,  and  produces  the  finest  and  most  abundant  crops.  The 
fo^  mi»  commonly  laU  in  September,  and  then  the  farmers  brai  up  the  ground,  sow 
S^^Sir«rrW^^  be«».,  Iwtils,  and  garvancos.  By  May  foflowing  harvest  com- 
loacSTwU  we  may  judge  of  its  productWenese  by  what  the  Carthagimans  expenenced 
rfdi'  iSe  ox  aid  lS  buffiOo  are  the  principal  beasts  of  Ubour,  and  next  the  ass, 
male,  and  horse.  The  zebu,  or  humped  ox  (Jig.  143.), 
coosidcred  by  maay  naturalists  as  a  distinct  species,  is 
coBUBon  bodi  in  this  and  other  kingdoms  of  northern 

A&ie^  .11 

1095.  The  territory  of  utigien,  in  an  agricultural 
potot  of  view,  is  chiefly  distinguished  by  the  fertole 
]^«B  of  Mettijiah,  a  vast  country  which  stretches  fifty 
miles  in  length,  and  twenty  in  breadth,  to  the  foot  of 
one  of  die  brandies  of  Mount  Atks.  This  plain  is 
watefcd  by  sevend  streanw,  the  soU  is  light  and  fertile, 
and  it  is  better  cuUivated  than  any  other  district  of  the 
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kingdom.  The  country-seats  and  masharcas,  as  the  call  the  farms  of  the  principal  in 
tants  of  Algiers,  are  found  in  this  plain ;  and  it  is  chiefly  from  it  that  the  metropolis  is 
supplied  with  provisions.  Flax,  alhenna,  roots,  potherbs,  rice,  fruit,  and  grain  of  all 
kinds  are  produced  here  to  such  perfection,  that  the  Metdjiah  may  be  justly  reckoned 
the  garden  of  the  whole  kingdom. 

1096.  In  the  inUmd  pnwinces  are  immense  tracts  of  country  wholly  uninhabited  and 
uncultivated.  There  are  ali»o  extensive  tracts  of  brushwood,  and  some  timber  forests. 
The  fertility  of  the  soil  decreases  in  approaching  Sahara  or  the  Desert,  although  in  its 
borders,  and  even  in  the  desert  itself  there  are  some  districts  which  are  capable  of  culti- 
vation, and  which  produce  com,  figs,  and  datCK.  These  regions  are  inhabited  by  no- 
madical  tribes,  who,  valuing  themselves  on  their  independence,  endure  with  fortitude  and 
resignation  the  inconveniences  attending  their  condition,  and  scarcely  regret  the  want  of 
those  advantages  and  comforts  that  pertain  to  a  civilised  state  of  society. 

1097.  The  aeed-dme  here,  as  in  Tunis,  is  during  the  months  of  October  and  November, 
when  wheat,  barley,  rice,  Indian  com,  millet,  and  various  kinds  of  pulse,  are  sown.  In 
nz  months  the  crops  are  harvested,  trodden  out  by  oxen  or  horses,  winnowed  by  throwin^^ 
with  a  shovel  against  the  wind,  and  then  lodged  in  subterraneous  magazines. 

1098.  The  empire  of  Morocco  is  an  extensive  territory  of  mountains  and  plains,  and 
chiefly  an  agricultural  country.  The  mountains  con»st  of  limestone  or  clay,  or  a  mix- 
ture of  both,  and  no  vestiges  appear  of  granite,  on  which  tliey  are  supposed  to  rest.  Hie 
climate  is  temperate  and  salubrious,  and  not  so  hot  as  the  situation  would  lead  us  to 
suppose.  The  rains  are  regular  in  November,  though  the  atmosphere  is  not  loaded  with 
clouds :  January  is  summer ;  and  in  March  barley  harvest  commences.  The  soil  consists 
either  of  pure  sand  oflen  passing  into  quicksand,  or  of  pure  clay ;  and  is  often  so 
abundantly  mixed  with  iron  ochre,  that  agricultural  productions,  such  as  wax,  gum, 
wool,  &C.,  are  distinguished  by  a  reddish  tint,  which,  in  the  wool,  cannot  be  removed 
by  washing  or  bleaching.  Cultivation,  in  this  country,  requires  little  labour,  and,  in 
general,  no  manure ;  all  weeds  and  herbaceous  plants,  not  irrigated,  are,  at  a  certain 
season,  burnt  up  by  the  sun,  as  in  some  parts  of  Spain  (745.) ;  the  ground,  bcin^ 
then  perfectly  clean  and  dry,  is  rendered  friable  and  easily  pulverised  by  the  rains ;  and 
one  rude  stirring  suflices  both  for  preparing  the  soil  and  covering  the  seed.  The  pro- 
duce in  wheat,  rice,  millet,  maize,  barley,  and  chick-peas  (Clcerarietinum),  is  often  sixty 
fold ;  thirty  fold  is  held  to  be  an  indifferent  harvest. 

1099.  In  general  they  make  use  o(  no  manure  except  that  which  is  left  on  (lie  fields  by- 
their  flocks  and  herds.  But  the  people  who  inhabit  places  near  forests  and  woods 
avail  themselves  of  another  method  to  render  the  soil  productive.  A  month  or  two 
before  the  rains  commence,  the  farmer  sets  fire  to  the  underwood,  and  by  this  confla- 
gration clears  as  much  land  as  he  intends  to  cultivate.  The  soil,  immediately  after  this 
treatment,  if  carefully  ploughed,  acquires  considerable  fertility,  but  is  liable  soon  to  b(s- 
come  barren,  unless  annually  assisted  by  proper  manure.  This  system  of  burning  down 
the  woods  for  the  sake  of  obtaining  arable  land,  though  not  generally  permitted  in  states 
differently  regulated  from  this,  is  allowable  in  a  country,  the  population  of  which  bears 
so  small  a  proportion  to  the  fertility  of  the  soil,  and  in  which  the  most  beautiful  tnu:ts 
are  suffered  to  remain  unproductive  from  want  of  hands  to  cultivate  them.  In  this 
manner  the  nomadic  Arab  proceeds  in  his  conflagrations,  till  the  whole  neighbourhood 
around  him  b  exhausted ;  he  then  packs  up  1ms  tents  and  travels  in  search  of  another 
fertile  place  where  to  fix  his  abode,  till  hunger  again  obliges  him  to  continue  his  migra- 
tion. Thus  it  is  computed,  that  at  one  and  the  same  time  no  more  than  a  third  part  of 
the  whole  country  is  in  a  state  of  cultivation. 

1100.  The  live  slock  of  Morocco  consists  of  numerous  flocks  and  herds.  Oxeu 
of  a  small  breed  are  plentiful,  and  also  camels ;  the  latter  animal  being  used  in 
agriculture,  for  travelling,  and  for  food,  llie  horses  are  formed  for  fleetness  and  activity, 
and  taught  to  endure  fatigue,  heat,  cold,  hunger,  and  thirst.  Mules  are  much  used,  azid 
the  breed  is  encourag^.  Poultry  is  abundant  in  Morocco  ;  pigeons  are  excellent ;  par- 
tridges are  plentiful ;  woodcocks  are  scarce,  but  snipes  are  numerous  in  the  season ;  tbe 
ostrich  is  hunted  both  for  sport  and  for  profit,  as  its  feathers  are  a  considerabte  article  of 
traffic ;  hares  are  good,  but  rabbits  are  confined  to  the  northern  part  of  the  empire,  fiom 
Saracha  to  Tetuan.  Fallow  deer,  the  roebuck,  the  antelope,  foxes,  and  other  animals  of 
Europe,  are  not  very  abundant  in  Morocco ;  lions  and  tigers  are  not  uncommon  in  some 
parts  of  the  empire ;  of  all  the  species  of  ferocious  animals  found  in  this  empire,  the  wild 
boar  is  the  most  common :  the  sow  has  several  litters  in  the  year,  and  her  young,  which 
are  numerous,  serve  as  food  for  the  lion. 

1101.  The  nomadic  agriculturists  form  themselves  into  encampments,  called  douhais 
(fig,  144.),  composed  of  numerous  tents,  which  form  a  circle  or  crescent,  and  tbetr 
nocks  and  herds  returning  from  pasture  occupy  the  centre.  Each  douhar  has  a  cluef, 
who  is  invested  with  authority  for  superintending  and  governing  a  number  of  these  en- 
ounpments ;  and  many  of  the  lesser  subdivisions  are  again  reunited  under  the  govon- 
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mem  of  A  bashaw ;  some  of  whom  hare  1000  douhars  under  their  command.  Tlieir 
trats,  of  a  cx»KiicaI  form,  about  ei^t  or  ten  feet  high  in  the  centre,  and  from  twenty 
to  tw«ntj-fiTe  in  length,  are  made  of  twine  composed  of  goats'  hair,  camels*  wool,  and 
the  learei  of  the  wild  palm,  ao  that  they  keep  out  water ;  but,  being  black,  their  appear- 
aacx  at  a  distance  is  not  agreeable.  In  camp  the  Moors  lire  in  the  utmost  simplicity, 
and  present  a  faithful  picture  of  the  earth's  inhabitants  in  the  first  ages.  In  tlie  milk  and 
wool  of  tfadr  flocks,  they  find  erery  thing  necessary  for  their  food  and  clothing.  It  is 
tbdr  custom  to  hare  several  wives,  who  are  employed  in  all  domestic  affairs.  Beneath 
their  ill-secured  tents  they  milk  their  cows  and  make  butter;  they  sort  and  sift  their  wheat 
sz»l  barley ;  prepare  y^etables ;  and  grind  flour  with  a  mill  composed  of  two  round  stones, 
eighteen  inches  in  diameter,  in  the  upper  one  of  which  is  fixed  a  handle  by  which  it  is 
made  to  turn  upon  an  axle.  Tliey  daily  make  bread*  which  they  bake  between  two 
earthen  j^aiea,  anid  very  often  on  the  ground  heated  by  fire. 

1 103.  Ab  alteration  in  the  agriculture  of  Morocco  seems  to  have  taken  place  for  several 
centuries,  owing  to  the  insecurity  of  its  government ;  every  thing  being  despotic ;  and 
property  in  land,  as  well  as  the  person  and  life,  being  subject  to  the  caprice  of  the 
soveroguy  and  to  the  laws  oi  the  moment. 
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4.     Of  the  present  State  of  Agriculture  on  the  Western  Coast  of  Africa. 


1 103.  Of  the  innumerabie  tribes  which  occujyy  the  western  coast  of  Africa,  the  principal  are 
the  Jale^  and  Foulahs,  and  of  the  former  little  is  known.  The  remaining  part  of  the 
country  mnsJ^Ta  of  the  territories  of  Benin,  Loango,  and 
Congo. 

IK«.  TUmoU  qf  the  PouiaA  eountrv  U  fertile.  The  inhabiUnt« are 
■aid  to  be  diligent  as  Cumers  and  graziers,  and  to  raise  millet,  rice,  to- 
IstxvK,  CDCion,  pos,  carob beans  (Ceratonia  atliqua)  {Jig.  145.),  roots,  and 
frL5ti  tfl  aUibdaoce.  Their  live  stock,  however,  constitutes  their  chief 
v^ahJs,  and,  accordingly,  pursuing  a  kind  of  wandering  life,  they  roam, 
b'^^a  a«id  to  Aeid  ami  firom  country  to  country,  with  large  droves  of 
CTf^rs,  ibeep,  goats,  and  horvcs ;  removing,  as  the  wet  and  dry  seasons 
reqaice,  frtsa  the  tow  to  the  high  lands,  and  continue  no  longer  in  one 
pioc*  than  Uje  parture  for  their  cattle  will  allow.  The  inconvenience 
^rd  iafaour  of  this  ronring  life  are  augmented  bv  the  dcrencc  they  are 
t.t^^'x^  to  provide  against  the  depredations  of  the  fierce  animals  with 
vhxh  the  cffimtry  abounds ;  as  they  are  molested  by  lions,  tigers,  and 
ci*T*aBt«,  from  the  land,  and  crocod'iles  from  the  rivers.  At  night  they 
et'lkrct  tbor  herds  and  flocks  within  a  circle  of  huts  and  tents  in  whicn 
rhe?  Kre,  and  where  they  light  fires  in  order  to  deter  these  animals  from 
appPMrfjsog  them.  During  the  day  they  often  place  their  children  on 
*s^ueA  platfi^rms  of  reeda  [Jig.  146.)  for  securitv  from  wild  beasts,  while 
t^^7  are  Duating  or  poisain^  other  labours.  Tne  elephants  are  so  nu. 
i^TiHs,  that  they  apficar  in  droves  of  200  together,  plucking  up  the 
Bu]l  trees,  aztd  destroying  whd«  fields  of  com ;  so  that  they  have 
ROiune  to  hunring,  not  nwrdy  as  a  pastime,  but  as  the  means  of  self. 


1105.  The  English  settlement  of  Sierra  Leone  is 
situated  to  the  west  of  the  country  of  the  Foulahs, 
on  the  river  Senegal.  It  was  formed  in  1787,  for 
the  benevolent  purpose  of  promoting  African  civil- 
isation. A  tract  of  land  was  purchased  firom  the 
prince  of  the  country,  and  a  plantation  established, 
in  which  are  cultivated  rice^  cotton,  sugar,  pep- 
per, tobacco,  and  other  products.  Gum  arabic 
(Mimosa  nilotica)  (Jig,  147.)  and  other  valuable 
articles  are  procured  from  the  native  woods.  In 
these  woods  the  pine-apple  grows  wild  in  the  greatest 
abundance  and  luxuriance.  The  fruit  is  large  and 
highly  flavoured,  and,  when  in  season,  may  be  pur . 
chased  by  strangers  at  less  than  a  halfpenny  each. 
A  meal  in  common  use  by  the  natives  is  made  from 
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die  pounded  roots  of  the  manioca  (J&trophs 
Mdnihot).  Hiis  meal,  after  being  first  ground 
from  the  root,  is  made  into  a  pulp  and  pressed 
to  get  rid  of  a  poisonous  juice.  It  is  then 
redried  and  constitutes  a  wholesome  farina, 
which  forms  almost  the  entire  food  of  the 
slaves. 


147 


1106.  Se$Un  if  an  extenslTe  country,  werj  producUTC 
of  ftiilts,  trees,  and  pUnts,  including  the  orange,  cocoa, 
cotton,  &c :  and  abounding  in  animaia,  among  which  are 
enumerated  civet  cat*,  and  a  sort  of  hairv  sheep.  Ani- 
culture.  however,  is  little  attended  to^  the  chief  ohject 
being  the  commerce  of  slaves^ 

1107.  7^  titkabUamtB  qf  Loango,  instead  of  cultiratiDC 
the  land,  content  themselves  witn  bread  and  fish,  and 
such  fruits,  greens,  and  pulse,  as  the  soil  naturallv  pro. 
ducesL  Cocoas,  oranges,  or  lemons  are  not  much  coL 
tivated;  but  sugar.canoB,  cassia,  and  tobacco,  as  well 
as  the  palm,  banana,  cotton,  and  pimento  trees,  grow 
here  plentifully.  They  have  also  a  great  Taiietv  of  roots, 
herbs,  fruits,  grain,  and  other  vegetables,  of  which  they 
make  bread,  or  which  they  use  for  food.    Tbev  have 

few  quadrupeds  for  domestic  use,  except  goats  and  hogs ;       ^'  >.   it  -  ^ 

but  poultry  and  various  sorts  of  game  are  abundant    Among  the  wild  beasts  they  have  the  adsa,  and  a 
great  numlier  of  elephant^  whose  teeth  they  exchange  with  the  Europeans  for  iron. 

1 108.  Cmgo  is  an  extensive  and  very  fertile  country ;  but  the  inhabitants  are  mdolent,  and  neglect  its 
culture.  The  operations  of  digging,  sowing,  reaping,  cutting  wood,  ninding  corn,  and  fetdiing  water, 
they  leave  to  their  wires  and  slaves.  Under  their  management,  several  sorts  of  grain  and  pulse  are  culti. 
vated,  especially  maise,  of  which  they  have  two  crom  in  a  year :  but  such  is  the  heat  of  the  cUmate,  that 
wheat  wul  not  produce  plump  seeds ;  it  shoots  rapidly  up  into  the  straw  and  ear,  the  former  high  cnougfa 
to  hide  a  man  on  honeback,  and  the  latter  unfilled  Grass  grows  to  a  great  height,  and  afflirds  sheltoiBg 
places  for  a  number  of  wild  animals  and  noisome  reptiles  and  insects.  The  Portuguese  have  introduced  a 
variety  of  palm  and  other  fruit  trees,  which  are  adapted  for  producing  human  food  in  such  a  dimate. 

1109.  Tke  baobab  {AOansbniA  dieitdid)  is  a  native  of  Congo.  This  tree,  discovered  by  the  celebrated 
French  botanist,  Adanson,  is  oonsldered  the  largest  in  the  world :  several,  measured  by  thisgcntlenian, 
were  from  sixty.five  to  seventy-eight  feet  in  circumference,  but  not  extraordinarily  high.  The  tninksu 
at  the  hdcht  of  from  twelve  to  fifteen  feet,  divided  into  many  horisontal  branches,  which  touched 
the  ground  at  their  extremities ;  theM  were  from  forty.flve  to  fifty-five  feet  long,  and  were  so  lai^e  that 
each  branch  was  equal  to  a  monstrous  tree ;  and  where  the  water  of  a  neighbouring  river  had  washed 
away  the  earth  so  as  to  leave  the  roots  of  one  of  these  trees  bare  and  open  to  the  sightT  they  measurad  one 
hundred  and  ten  feet  long,  without  includhig  those  parts  of  the  roots  which  remained  covered.  It  yielda 
a  fruit  which  resembles  a  gourd,  and  which  serves  for  vessek  of  various  uses :  the  bark  Aimishes  tbem 
with  a  coarse  thread  which  they  fimn  into  ropes,  and  into  a  cloth  with  which  the  natives  cover  their 
middle  from  the  gbdle  to  the  knees :  and  the  small  leaves  supply  them 
with  food  in  a  time  of  scarcity,  while  the  Urge  ones  are  used  for  cover, 
ing  their  houses,  or  are  by  burning  manuftctured  into  good  soap.  At 
Scnra  Leone^  this  tree  does  not  grow  larger  than  an  orchard  apple- 
tree. 

Ilia  Of  tke  bark  <if  tke  Htfamda  tree,  and  also  of  the  mulemba,  re. 
lemUing  in  many  reqiects  our  laurd,  thev  form  a  kind  of  stuff  or  cloth, 
which  is  fine,  and  used  for  cloaks  and  girues  by  persons  of  the  highest 
rank.  The  butter  tree  ifig.  148.)  aflbrds  an  exceUent  substitute  for  that 
European  luxury,    imth  the  moss  that  ffrows  about  the  trunk,  the  rich 


f  stuff  their  (Allows ;  and  the  Oiagas  ^iply  it  to  their  wounds 
with  good  efibct:  with  the  leaves  the  Moors  cover  their  houses,  and 
they  draw  flrom  these  trees,  bv  Incisioo,  a  pleasant  liquor  like  wln^ 
which,  however,  turns  sour  In  five  or  six  days. 

1111.  Afmmg  otker  firutt»  amd  root*,  they  have  the  vine,  which  was 
brought  thither  flranvCandia,  and  yields  grapes  twice  a  year. 
Ills.  Tke  live  stock  common  to  other  agricultural  countries  are  here 
h  nei^iected }  but  the  Portuguese  settlers  have  directed  their  atten. 
to  cows,  sheep,  and  goati^  chiefly  on  account  of  their  milk. 


most  puts  of  AftioLthls  country  swarms  with  wild  animals. 


Like 
Among 


these,  the  lebra,  buflUo,  and  wild  ass  are  hunted,  and  made  uscAil  as 
food  or  In  oommeroe.    The  dante,  a  kind  of  ox,  the  skin  of  which  is 
scot  into  Germany  to  be  tanned  and  made  into  targets  called  dantes,  ^htwiwlft 
great  vacieCy  of  monkeys,  and  all  the  sorts  ot  domestic  poultry  and  game. 


SuBSBCT.  5.     OfthepreterU  State  of  Agriculture  at  the  Cape  of  Good  Hope, 

Ills.  The  Dutch  coUmited  the  Cape  of  Good  Hope  in  1660,  and  the  English  obtained 
'    I  of  it  in  1795. 


1 1 14.  The  cHmate  ofthu  Caoe  is  not  unfriendly  to  vegetation ;  but  it  is  so  situated, 
within  die  influence  of  periodical  winds,  that  the  rains  are  very  unequal,  deaoending  in 
toiTents  during  the  cold  season,  thou^  hardly  a  shower  falls  to  refresh  the  earth  in  the 
hot  summer  months,  when  the  dry  south-east  winds  prevail.  These  winds  blast  the 
foliage,  blossom,  and  fruit,  of  all  those  trees  that  are  not  well  sheltered ;  nor  is  the  human 
constitution  secure  against  their  injurious  influence.  As  a  protection  from  these  winds, 
the  colonists  who  inhabit  the  nearest  aide  of  the  first  chain  of  mountains,  beyond  which 
their  effect  does  not  very  sen^bly  extend,  divide  that  portion  of  their  ground  which 
is  appropriated  to  fruit  groves,  vineyards,  and  gardens,  by  oak  screens ;  but  they  leave 
their  com  lands  altogether  open.  The  temperature  of  the  climate  at  the  Cape  is  re* 
markably  affected  by  local  circum.stances.     In  summer  the  thermometer  is  generally 
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between  70P  and  80^,  mmI  aometiines  between  80''  and  90^,  but  acarcely  erer  eioecda 
93*. 

1115.  Tke  sujrfiMce  of  the  country  consists  of  some  mountains  and  eitensive  barren- 
looidng  plains.  The  upper  r^ions  of  all  the  cbains  of  mountains  aie  naked  mninm  of 
sand-stone  ;  the  Talleys  beneath  them  are  dothed  with  grass,  with  thickets,  and  in  some 
easa  with  impenetrate  forests.  The  inferior  hills  or  knolls,  whose  surfaces  are  generaflj 
axnpoaed  of  loose  fragmenta  of  sandstone,  as  well  as  the  wide  sandy  plains  that  connect 
them,  are  thinly  strewed  over  with  heaths  and  other  shrubby  plants,  exhibiting  to  the 
eye  a  umlbrm  and  dreary  appearance.  In  the  lowest  part  of  these  plains,  where  the 
watefs  sobade,  and,  filtering  through  the  sand,  break  out  in  springs  upon  the  surfiicc, 
vegetation  is  somewhat  more  luxuriant.  In  such  situations  the  fium-houses  are  generally 
0Ked;  and  the  patches  of  coltiTated  ground  contiguous  to  them,  like  the  oases  in 
the  sandy  deserts,  may  be  considered  as  so  many  verdant  islands  in  the  midst  of  a  bouad- 


1116.  SaUs,  in  this  tract  of  country,  are  generally  either  a  stiff  cky,  impenetrable  by 
tile  plough  tiU  they  are  aoaked  by  much  rain  ;  or  light  and  sandy,  tinged  with  red,  and 
abounding  with  small  round  quartzose  pebbles.  A  black  vegetable  mould  seldom  ap- 
pears, eicept  in  patches  of  garden-ground,  vineyards,  and  orchards,  that  surround  the 
hatatatkins,  where,  by  king  culture,  manure,  and  the  fertilising  influence  of  springs  or 
riih  of  water,  the  soil  is  so  fiur  mellowed  as  to  admit  the  spade  at  all  seasons  of  the  year. 
The  extensile  plains,  known  in  the  colony  by  the  Hottentot  name  of  karroo,  which 
ar«  interspersed  between  the  great  chains  of  mountains,  exhibit  a  more  dismal  appearance 
dian  the  lower  plains,  which  are  chequered  with  patches  of  cultivated  ground  ;  and  their 
hard  surfaces  of  clay,  glistening  with  small  crystals  of  quartz,  and  condemned  to  per- 
petual drought  and  aridity,  are  ill  adapted  to  vegetation.  The  hills  that  break  these 
bamn  plains  are  chiefly  composed  of  fragments  of  blue  slate,  or  masses  of  felspar,  and 
angiUaobous  limestone.  However,  in  th<»e  karroo  plains  that  are  tinged  with  iron,  and 
an  capable  &t  being  watered,  the  soil  is  extremely  productive.  In  such  aituadona, 
more  especially  in  the  vicinity  of  the  Cape,  they  have  the  best  grapes,  and  the  best  fhiit 
of  every  sort.  The  great  scarcity  of  water  in  summer  is  much  more  unlayoufahle  to  an 
extended  cultivation  than  either  the  soil  or  the  climate. 

1117.     Laneled  property  was  held  by  the  original  Dutch  from  the  government  of  the 

Cape  on  fimr  different  tenures.     The  first  tenure  was  that  of  a  yearly  lease  renewable 

ftr  efcr,  on  conditioa  of  payment  of  a  certain  rent,  not  in  general  exceeding  eiglit  tenths 

of  a  lardung  per  acre ;  the  second  tenure,  a  sort  of  perpetual  holding  subject  to  a  small 

rest ;  the  third,  a  holding  on  fifteen  years'  leases  at  a  quit-rent,  renewable ;  and  tha 

latf  V3S  that  oi  real  estate  or  fireefaold,  the  settler  having  purchased  his  farm  at  once  for 

a  certain  sum.      The  second  tenure  is  the  most  common  in  the  colony.     The  lands  wert 

oi^inaOy  measured  out  and   allotted  in  the  following  manner :  a  stake  was  stuck  as 

near  the  centre  ot  the  future  estate  as  could  be  guessed,  and  a  man,  starting  thence, 

talked  /or  half  an  hour  in  a  straight  line,  to  each  of  the  four  points  of  the  compass; 

pnng  thus  the  radii  o€  a  circle  that  comprised  a  space  of  about  6000  acres. 

i  118.  Of  these  extensive  farms^  the  greater  port  is,  of  course,  mere  sheep  and  cattle 
walks.  They  break  up  tor  tillage,  patches  here  and  there,  where  the  plough  can  be 
dbccted  with  the  least  difficulty,  or  the  soil  is  most  inviting  for  the  purpose.  A  slight 
tattering  of  manure  is  sometimes  used,  but  more  frequently  none  at  all;  and  it  is 
■**^frfirnjr  to  see  the  crops  this  soil,  and  even  the  lightest  sands,  will  produce  with  so 
imie  artificial  stimulus.  Seventeen  succesfiive  crops  of  wheat  without  any  manure  have 
faeea  f%y*i,  When  the  land  is  somewhat  exhausted  by  a  succession  of  crops,  they  break 
Bp  fmh  grottod,  and  the  old  is  suffered  to  lie  fidlow,  as  they  term  it,  for  many  years ; 
tlot  a,  it  is  permitted  to  throw  up  plentiful  crops  of  huge  bushes  and  heath  till  its  turn 
cooes  roand  agmm^  which  may  be  in  about  seven  years,  when  there  is  the  trouble  of 
breaking  it  up  anew.  The  sheep  and  catde  are  permiUed  to  stray  at  pleasure,  or  are, 
po^C  intrusted  to  the  care  of  a  Hottentot. 

1119.  Tke  agricuUuriU  products  of  the  Cape  farmers  are  chiefly  wheat  and  other  grains, 
pnUf^  i^ioe,  and  bsandy,  wool,  hides,  and  skins,  dried  fruits,  aloes,  and  tobacco.  The 
Ktams  of  ccrain  and  pulae  are  froin  ten  to  seventy,  according  to  the  nature  of  the  soil 
aad  the  aorolT  of  water.  Barley,  i.  e.  here  or  bigg,  is  very  productive,  and  is  used  only 
far  fc^Sig  bones.  Rye  and  oats  run  much  to  straw,  and  are  chiedSy  used  m  green 
U^^Indian  com  thrives  well,  and  is  very  productive ;  and  various  kinds  of  millet^ 
VuliiyuiwjM^  and  other  pulse^  are  extensively  cultivated.  The  wheat  is  generally  heavier, 
jB^  «ie|ffa  a  finer  ^msr^  than  that  of  England.  It  is  all  spring  wheat,  ^ing  sown  from 
the  i*iT—<«  of  April  to  June.  The  returns  are  very  various  in  the  different  soils ;  some 
fanaen  dcdare  diat  they  have  reaped  sixty  and  eighty  for  one ;  the  average  may  be  from 
tveatv  to  tlnxty  ;  bvt  it  ia  impossible  to  come  to  a  true  estimate  upon  this  point,  as  no 
famers  can  tcU  you  the  exact  quantity  sown  upon  a  given  quantity  of  acres.  The  crops 
t— 1  to  he  lenttiltEkbly  precarious,  fiuling  sometimes  for  three  or  four  yean  in  succession. 
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1 190.  The  vine,  howercr,  to  the  most  profitable,  and  what  may  be  conddered  the  staple  article  of  ailtiir& 
Better  grapes  are  not  produced  in  any  part  of  the  trorld ;  but  the  urt  of  making  wine  and  tx-andy  inm 
them  admit*  of  much  unprovemeot  Ten  or  twelve  difierent  kinds  of  wine  are  at  present  manufiictured, 
having  a  distinct  flavour  and  quality,  aooording  to  the  fimns  on  which  they  are  produced. 

1 121.  The  celebrated  Constantia  urine  is  made  on  two  fiurms  of  that  name,  close  under  the  mountains 
between  Tftble  Bay  and  False  Bay.  The  white  wine  of  that  name  is  made  on  the  farm  called  Little  Con- 
sUntia,  and  the  other  produces  the  red.  The  grape  is  the  muscadel,  ainl  the  rich  ouality  of  the  wine  is 
owing  partly  to  the  situation  and  soil  of  the  vineyards,  and  partly  to  the  care  taken  m  manuActuring  the 
wine.  MO  stalks,  nor  any  berries  but  such  as  are  Ailly  ripe,  are  sufibred  to  go  under  the  press ;  precauticns 
rarely  taken  by  the  other  farmers  of  the  Cape.  The  muscadel  grape  grows  on  every  Ann  j  and  on  some 
fiiTms  in  Drakenstcin  the  wine  pressed  from  it  Is  as  good  as  the  Constantia,  if  not  superior  to  it,  though 
sold,  on  account  of  the  name  of  the  latter,  at  one  sixth  part  of  the  price.  When  they  find  that  the  wine 
is  to  be  sent  abroad,  they  adulterate  it  with  some  other  wine :  for,  according  to  their  own  returns,  the 
quantity  exported  and  consumed  in  Cape  Town,  as  in  the  case  of  Madeira  wine,  greatly  exceeds  the 
quantity  manufkcturcd. 


118S.  The  almond  is  a  very  productive  tree  at  the  Cape ;  the  tree  thrives  in  the  driest  and  wont  soil, 
und  the  ftuit.  though  small,  is  of  excellent  quality.  Dried  peaches,  apricots,  pears,  and  ^les,  are  not 
only  pIcntiiUi,  but  good  of  their  kind  -,  dried  grapes,  or  raisins,  are  not  so  well  managed.    Potash  is  pro. 


cured  from  a  species  of  Salsftla  which  grows  on  the  deserts ;  and  with  this  and  the  fat  of  sheeps*  tails  the 
farmers  make  their  soaoi  The  berries  of  the  candleberry  mvrtie  (Myrlca  cerifera)  supply  a  vegetable 
wax  sold  at  Cape  Town  in  large  green  cakes,  from  which  odoruerous  candles  are  made. 

llS23y  The  A^loe  toccotrlna  and  pejfoliita  cover  large  tracts  of  ground,  and  these  alibcd  the  inqdssated 
juice  or  resin  of  the  apothecaries.  The  leaves  of  the  plant  are  cut  off  one  by  one,  and,  m  they  are  cut, 
thrown  into  tubs.  In  a  day  or  two  after  they  are  thrown  in.  the  iuice  will  have  ran  out  of  itseU;  when 
the  leaves  are  taken  out  and  used  as  manure.  The  Juice  is  then  either  clarified  in  the  sun  or  by  boiling, 
and  when  dry,  cut  into  cakes  and  packed  up  for  sale 

1124.  TTke  tobacco  grown  at  the  C^>e  is  said  to  be  as  good  as  that  of  Viiiginia.  Bnough  is  grown  fbr 
home  consumption,  which  is  considerably  but  none  for  exportation. 

1 1 25.  The  live  stock  of  the  Cape  fanners  chiefly  consists  of  oxen,  horses,  sheep,  swine,  and 
poultry.  There  ore  only  some  districts  adapted  to  grazing ;  and  the  fanners  who  follow 
this  department  are  in  a  much  less  civilised  state  than  the  others.  The  flocks  and  herds 
wander  over  immense  tracts,  for  the  use  of  which  a  rent  or  tax  according  to  the  number 
of  beasts  is  paid.  At  night  they  are  brought  home  to  folds  or  kraals,  which  are  close  to 
the  huts  of  the  farmers,  and  are  represented  as  places  of  intolerable  filth  and  stench. 

1 126.  The  natwe  cattie  of  the  Cape  are  hardy,  long-legged,  bony  animals,  more  in  the 
coach-horse  line  than  fitted  for  the  shambles.  They  are  bed  mUkers,  probably  from  the 
bad  quality  and  scanty  supplies  of  forage. 

1U7.  The  sheep  are  wretched  beasts,  more  resembling  goats,  with  wool  that  might  be  taken  for  frinly 
hidr,  and  is  in  net  only  used  for  stuffing  chairs,  or  for  fike  purposes :  the  otho:  parts  of  the  body  seem 
drained  to  supply  the  accumulation  of  fat  upon  the  tail  which  weighs  from  six  to  twdve  pounds. 

11£8.  The  Mermoi,  of  which  there  are  a  few  flocks,  do  very  welT:  they  are  much  degenerated  for  want 
of  changing,  and  a  proper  selection  ot  rams. 

1 1S9.  The  RyeUmd,  or  Southdown  sheep,  would  be  a  great  acquisition  here}  for  the  Cape  mutton  forms 
a  detestable  food. 

llda  The  Cape  hone,  which  is  not  indigenous,  but  was  introduced  originally  from  Java,  is  a  small, 
active,  spirited  animal :  a  mixture  of  the  Spanish  and  Arabian,  capable  of  undergoing  great  fatigae ;  and, 
as  a  saddle-horse,  exceUentiy  adapted  to  the  countnr.  As  a  draugnt-horse  fbr  the  fiurmer  he  is  too  small ; 
and  the  introduction  of  a  few  of  the  Suflblk  punch  breed  would  be  a  real  benefit  to  the  oolonx,  as  well  as 
a  source  of  profit  to  the  importer. 

1131.  P^9  are  scarce  in  the  colony  amongst  the  farmers ;  it  is  difficult  to  say  whv,  except  that  there 
is  more  trouble  in  feeding  them,  and  they  cannot  be  turned  to  grace  like  sheep.  Poultry  is,  for  the  same 
reason,  neglected.    Indeed,  bad  mutton  may  be  said  to  be  the  only  food  of  the  colonists 

1 132.  The  agricultural  implefnents  and  operationi  of  the  Cape  fanners  are  said  to  be 
performed  in  the  rudest  manner,  and  their  crops  are  thought  to  depend  principally  on 
the  goodness  of  the  soil  and  climate.  The  plough  of  the  Dutoh  fanners  is  a  couple 
of  heavy  boards  nailed  together,  and  aimed  with  a  clumsy  share,  which  it  requires  a 
dozen  oxen  to  work.  Their  harrow,  if  they  use  any  at  all,  is  composed  of  a  few  brambles. 
Their  waggons  (which  will  carry  about  thirty  Winchester  bushels,  or  a  ton-weight,  and 
are  generaUy  drawn  by  sixteen  and  sometimes  twenty  oxen)  are  well  constructed  to  go 
tilting  up  and  down  the  precipitous  paoaes  of  the  klooifii  with  safety ;  but  tfaey  have  no 
variety  for  the  different  roads.  Burchell  has  given  a  {Kntrait  of  one  of  tfaeae  impoong 
xpachines.  (Jig,  149.)     Their  method  of  besdng  out  tlie  com  is  well  known ;  the  cleaves 


are  spread  on  a  circular  floor,  surrounded  by  a  low  wall*  with  which  every  farm  is 
supplied.  The  farmer's  whole  stock  of  brood  maret  and  oolts  are  then  turned  in,  and 
a  black  man,  standing  in  tlie  centre,  with  a  long  whip  to  enforce  his  autfaority,  the 
whole  herd  are  compelled  to  Vrisk  and  canter  round  till  the  com  is  trampled  out  of 
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the  ear.     lliis  is  termed  tt^antphig  out.      The  wiiijiowing  is  performed  by  tossing  Uie 
trampkd  grain  and  dun^  in  the  air  with  shovels,  or  by  exposing  it  to  the  wiod  in  a 

USS.  The  agncuUure  of  the  Cape  appears  capable  of  much  improvement,  were  tJie 
£srm£rs  less  indolent,  and  more  ambitious  of  enjoying  the  comforts  and  luxuries  of  exist- 
ence. Barrow  is  of  opinion  thai  there  might  be  produced  an  abundance  of  com,  cattle, 
ud  wine,  for  exportation ;  but  that,  to  effect  this,  **  it  will  be  necessary  to  procure  a  new 
race  of  inhabitants,  or  to  change  the  nature  of  the  old  ones."  At  the  suggestion  of 
thb  writo-,  an  attempt  was  recently  made  by  govemment  to  settle  a  number  of  British 
Eunilies  in  the  district  of  the  Albany,  an  immense  plain  60  or  70  miles  lung,  by  about 
30  brasd ;  but  after  remaining  there  a  year,  the  greater  number  of  tiiem  were  obliged  to 
kare  that  district  on  account  of  its  unsuitablen^  for  arable  culture.  A  considerable 
port  returned  to  England,  others  remained  and  became  servants  in  tlie  colony,  aiid  a 
1^  who  had  some  property  left,  took  land  in  more  favourable  situations.  Pringle,  who 
has  given  an  account  of  this  settlement  (1824),  describes  the  deplorable  situation  of  the 
greater  number  of  5000  individuals  who  had  fixed  themselves  there,  and  ascribes  tlieir 
calfiDities  more  to  the  nature  of  their  situation  than  to  any  other  cause.  Other  districts, 
he  cootends,  might  have  been  chosen  much  better  adapted  for  the  plough  and  the  spade, 
vhile  the  low  and  fertile  region  of  Albany  might  have  been  usefully  occupied  as  a 
^nesf  pasture.  With  all  the  deficiencies  of  the  country  and  climate,  he  says,  if  things 
are  ^-operly  managed,  the  Cape  is  not  a  worse  land  to  live  in  than  any  oilier  English 
colony.  Comparing  his  own  account,  however,  with  the  description  of  other  colonies, 
especially  Van  Diemen's  Land  and  New  South  Wales,  we  should  be  disposed  to  diller 
fr«an  him  in  opinion,  and  to  prefer  the  latter  setdements.  {Pringle' $  Present  State  of 
JlbuH^,  South  Africa',  12mo,  1824.) 

II :M.  /«  the  interior  of  the  country  are  many  tribes  of  whom  little  or  notliing  is 
krMJwn;  but  some  of  which  are  every  now  and  then  brought  into  notice  by  modem 
travellers.  Some  have  been  visited,  for  the  first  time,  by  the  missionary  Campbell  j 
3xtd  the  account  he  gives  of  their  agriculture,  noanufactures,  and  customs  is  often  very 
curious-      It  is  astonishing  how  J^V         WV       ^^ 

ingecious  he  found  some  tribes  !■  j^    ^^^\J^^^ 

ia  cuilCTy  and  pottery  ;  and  the       Vv^N^Ciaa^^^  ^a  ^^      J^'^^ 

luatn^   and   n^ularity   of  *^^^pr  „     ^  "Vil^  n_J — --SrTTfcs  HTl  1_ 
booses  of  others  are  equally  re-  Hfl^Hl^ 

mari^le.      In    one    place    the  ^''^    '^mMS^Si^     — »g^^.-.  *^  . 
iuHs^KS  were  even  tasteful ;  they  ^r^^ 

were  conical,  and  enclosed  by    ^^^^^^»^^-.  4j-   f   --    ^---s-  ». 
Urge  circular  fences  {fg,  150.)  ;     ^^^■^fe^:^-«SAi^~:^:i  '--^^  -  «ti4.t^ 
aiid  Ik-  found  than  threshing  out  the  com  on  raised  circular  threshing-floors  (a),  with 
fiails,  much  in  the  same  manner  as  we  do. 

1 1 35.  The  unimprowd  Hotten- 
tots form  Uieir  huts  {Ji>i.  151.)  of 
mats  bound  on  a  skeleton  of  poles 
or  strong  hoops.  (y<>.  15*2.)  Their 
form  is  hemispherical ;  they  are 
entered  by  a  low  door,  which  has 
a  mat  shutter,  and  they  are  sur- 
rounded by  a  reed  or  mat  fence 
to  exclude  wild  animals  and  re- 
tain fuel  and  cattle.  Attcmpli 
to  introduce  European  forms  of 
cottages  liave  been  made  by  the 
missionaries  whitli,  with  a  know- 
ledge of  tlie  more  useful  arts, 
win  no  doubt  in  time  humanise  and  refine  them.  The  missionary  Kiishe  conducted 
EuTcheil  along  the  valley  of  Genadendal,  __^^»iwri'j  iiiij^>^_  \f\i 

to  exhibit  the  progress  which  the  Hotten- 
tot under  his  instruction,  had  made  in 
horticulture  and  domestic  order.  The  val- 
ky  is  a  continued  maze  of  gardens  and 
fnrit  trees.  «  The  huts  {fg,  153.),  un- 
file those  of  Hottentot  construction,  are  a 
rade  imitation  of  the  quadrangular  build- 
iniss  of  the  colonist.  They  are  generally 
fesn  ten  to  fifteen  feet  long,  and  from  eight  to  ten  wide,  having  an  earthen  fl«»or  and 
walk   white-washed  on    their   inside,  composed  of  rough    urdiewn    poles,    filled    up 
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between  with  reedi    and  rushes  plastered  with  mud,  and  the  whole  covered  with  a 

153  roof  of  thatch.  The 

-^  -^^^~   '"  ui-:=^<rffc,  «fifr^&  eaves  being  in  ge- 

neral not  higher 
from  the  ground 
I  than  four  or  six 
feet,  the  doors  could 
I  not  be  entered  with- 
I  out  stooping.  ■  A 
small  unglazedwin- 
dow  admitted  light,, 
but  there  was  nei- 
ther chimney  nor  any  other  opening  in  the  roof  by  which  the  smoke  might  cbo^. 
(BurcheU*s  TraveU,  l  112.) 

1 136.  The  cattle  of  all  the  Hottentot  and  other  tribes  are  kept  in  circular  folds  during 
night ;  and  it  is  remarkable  that  these  folds  are  the  only  burial  pUces  known  to  be  in 
use  among  that  people.  <<  Com  is  preserved  in  what  may  be  termed  large  jars,  of 
various  dimensions,  but  most  conunonly  between  four  and  five  feet  high  and  three  wide. 
The  shape  of  these  com  jars  is  nearly  that  of  an  egg  shell,  having  its  upper  end  cut  off: 
sometimes  their  mouth  is  contracted  in  a  manner  which  gives  them  a  great  resemblance 
to  a  European  oil-jar.  They  are  formed  with  stakes  and  branches  fixed  into  the 
ground  and  interwoven  with  twigs ;  this  frame-work  being  afterwards  plastered  within 
and  without  with  loam  and  cow-^ung.  Frequently,  the  bottoms  of  these  jars  are  raised 
about  six  inches  or  a  foot  above  the  ground ;  and  the  lower  part  of  the  stakes,  bdng  then 
uncovered,  gives  them  the  appearance  of  standing  on  short  legs.  Their  contents  are 
usually  protected  by  a  covering  of  skin  or  straw.'*  This  mode  of  keeping  their  com 
and  beans,  Burchell  observes,  shows  a  degree  of  ingenuity  equal  to  that  which  is  dis- 
played  in  the  construction  of  their  houses,  and  is  to  be  admired  for  its  simplicity  and 
perfect  adequateness  to  the  purpose.  In  the  dwellings  of  the  richer  inhabitants,  the 
back  part  of  the  houses  is  completely  filled  with  jars  of  this  kind.  (Travels,  iL  520.) 

1137.  The  natives  of  the  South  of  Africa  live  much  on  bulbous  roots,  of  which  their 
country  is  naturally  more  productive  than  any  154 
other.     Burchell  has  enumerated  a  considerable 
number  which   he  saw  them  use.     One  of  tlie 
most  remarkable  grows  on  the  mountains  of  Graf- 
reynet,  and  is  called  Hottentot's  bread  (T&rous  ele« 
ph&ntipes  J9mr.,Testudinaria  elephdntipes  Burch.\ 
(Jig.  154.)    Its  bulb  stands  entirely  above  ground, 
and  grows  to  an  enormous  size,  frequently  three  feet  f'^ 
in  height  and  diameter.    It  is  closely  studded  with 
angular  ligneous  protuberances,  which  give  it  some 
resemblance  to  the  shell  of  a  tortoise.     Hie  inside  . 
is  a  fleshy  substance,  which  may  be  compared  to  a 
turnip,  both  in  substance  and  colour.    From  the  top 
of  this  bulb  arise  several  annual  stems,  the  branches 
of  which  have  a  disposition  to  twine  round  any 
shmb  within   reach.     The  taste  of  this  bulb  is 
thought  to  resemble  that  of  the  yam  of  tlie  East 
Indies,  the  plant  being  closely  allied  to  the  genus 
Dioscorea.  (Burchell* s  Travels,  ii.  147.) 

1 138.  The  Bachapins  are  a  people  of  the  interior 
of  South  Africa,  who  were  visited  by  Burchell. 
Their  agriculture,  he  says,  is  extremely  simple  and  artless.     It  is  performed  entirely 

155  /7  by  women.  To  prepare  the  ground  for  sowing,  they  pick  it  up  to  the  depth 
of  about  four  inches,  with  a  kind  of  hoe  or  mattock,  which  differs  in  nothing 
from  a  carpenter's  adze  but  in  being  twice  or  thrice  as  large.  The  com 
they  sow  is  the  Cafire  com  or  Guinea  com,  a  variety  of  millet  (i?61cus  Sorghum 
Cafirdrum).  They  cultivate  also  a  kind  of  kidneybean,  and  eat  the  ripe  seeds  ; 
they  likewise  raise  water-melons,  pumpkins,  and.  the  calabash  gourd  for  the  use 
of  its  shell  as  a  domestic  vessel  for  drinking  and  other  purposes.  They  are  in« 
ordinate  smokers  of  tobacco,  but  they  do  not  cultivate  the  plant.  Burchell 
gave  them  some  potatoes  and  peach  stones  to  cultivate,  which  pleased  them 
exceedingly,  and  for  which  they  were  very  thankful.  (TVotWs,  ii.  518.) 

1139.  The  Busknum  spade  {/if.  155.)  If  a  pointed  itick  about  three  feet  lonc^  to  which 
thtn  if  affixed,  about  the  middle,  a  Btooe  to  increase  it*  power  in  digging  up  biilbous  roota. 
This  stone  is  about  five  inches  In  ^ameter,  and  is  cut  or  ground  vov  regularly  to  a  round 
form,  and  perforated  with  a  hole  large  enough  to  receive  the  stick  and  a  wedge  by  which  it 
is  fixed  to  Its  place.  {BureheW*  TtaceU^  il  JO.) 
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SvHEcr.  6.    Of  the  prexnt  SUUe  of  ^gricuUure  on  the  EaMern  CoaU  of  jt/iica,  amd  w 

African  Islands, 

1 140.  Of  tke  various  countries  on  the  eastern  coast  of  Africa  the  chief  is  Mocannga, 
tbe  agriculture  of  wliicfa  may  be  considered  as  a  spedmen  of  that  of  the  sarage  tribes  of 
the  other  stat«.  The  climate  is  temperate,  though  the  mountains  called  Supata,  or  the 
spme  of  the  world,  forming  a  great  chain  from  north  to  south,  are  perpetually  covered 
with  SDow  i  the  air  clear  and  salubrious ;  and  the  soil  fertile  and  well  watered,  so  that  its 
ps^ures  feed  a  great  number  of  cattle,  more  valued  by  the  inhabitants  than  their  gold. 
Thtt  inkod  parts  of  the  country,  however,  are  sandy,  dry,  and  barren.  The  products  of 
the  eoontnr  on  the  coast,  are  rice,  millet,  and  maize,  but  no  wheat ;  sugar  canes  and 
cotton  are  found  both  wild  and  cultivated.  They  are  without  the  ox  and  horse,  but 
dephants,  ostriches,  and  a  great  variety  of  wild  animals  abound  in  the  forests.  Accord- 
ing to  the  doubtful  accounts  of  this  country,  the  king,  on  days  of  ceremony,  wears  a  little 
spade  hanging  by  his  side  as  an  emblem  of  cultivation. 

1141.  Tke  Island  of  Mad^gnscar  is  celebrated  for  its  fertility,  and  the  variety  of  its 
prodoctioiis.  Its  climate  is  mOd  and  agreeable;  and  the  surJSue  of  the  country  is 
diTidel  into  the  eastern  and  western  provinces  by  a  range  of  mountains.  The  summits 
of  these  mountains  otq  crowned  with  lofty  trees  of  long  duration,  and  the  low  grounds 
are  watered  fay  torrents,  rivers,  and  rivulets,  which  flow  from  them.  The  agricultural 
products  sr^  rice,  cotton,  indigo,  sugar,  pulse,  the  yam,  banana,  cocoa,  pepper,  ginger, 
tunneric,  and  a  variety  of  other  fruits  and  spices.  There  are  a  great  number  of  rare 
fruits  and  esculent  plants,  and  many  curious  woods.  Oxen  and  flocks  of  sheep  abound ; 
but  there  are  no  horses,  el^hants,  lions,  or  tigers.  The  culture  is  very  imperfect,  the 
soil  and  the  excellence  of  the  seasons  supplying  the  place  of  labour  and  skill. 

1142.  Tke  Mauritius,  or  Isle  of  France,  is  a  productive  island,  chiefly  indebted  to  the 
industry  of  the  French,  who  have  introduced  there  most  of  the  grains,  roots,  and  fruits 
of  other  parts  of  the  world,  aU  of  which  seem  to  thrive.  The  climate  is  excellent,  and 
nnilar  to  that  of  tbe  Bourbon  and  Canary  Islands.  The  surface  is  mountainous  towards 
the  tea  coast,  but  widiin  land  there  are  many  spots  both  level  and  fertile.  Hie  soil  is, 
generally  speaking,  red  and  stony.  Tbe  agricultural  products  are  numerous.  A  crop 
of  mane,  succeeded  by  one  of  wheat,  is  procured  in  one  season  from  the  same  field.  The 
yvoe  of  Cochin  Oiina  b  extensively  cultivated ;  the  manioc,  or  cassava  ( Jatro]^  M&nikot) 
of  Braal ;  sugar,  which  is  the  chief  product  for  export ;  cinnamon,  clove,  and  nutmeg 
trees,  &c  Oranges,  citrons,  and  guavas  aboimd;  and  pine-apples  are  said  to  grow 
^wotancoualy.  Many  valuable  kinds  of  woods  are  found  in  the  forests ;  and  on  the 
banks  of  the  rivers  are  fed  the  flocks  and  herds  of  the  country. 

1 143.  J%e  Ide  ^  Bourbon  differs  little  in  its  natural  and  agricultural  drcumataoces 
from  daat  of  the  Auturitius. 

1 144.  Si.  Helena  is  a  rugged,  but  beautiful  island,  occupied  by  a  few  farmers,  chiefly 
English.  Their  chief  productions  are  cattle,  hogs,  and  poultry ;  and  when  the  India 
iiups  arrive  every  house  becomes  a  tavern. 

1145.  Tke  Cape  Verd  Islands  are,  in  general,  hot  and  unhealdiy  aa  to  climate,  and 
tSony  and  barren  as  to  soil.  Some,  however,  produce  rice,  maixe,  bananas,  oranges, 
coctoo,  and  sugar-canes,  with  abundance  of  poultry. 

1 146.  Tbe  Canary  Islands  having  been  subject  to  Spain  for  many  centuries,  the  agri- 
cahare  of  the  parent  country  prevails  throughout.  The  climate  u  temperate,  and  the  soil 
geneaUy  rich.  The  stock  of  the  farm  belongs  to  the  pro-  ^  ^ ,  \ 
prietor  of  the  soil,  who  lends  it  to  the  cultivator,  on 
confition  of  getting  half  of  the  produce.  The  products 
are,  wbeit,  barley,  rice,  oats,  flax,  anise  seeds,  coriander,  . 
the  molberry,  grape,  cotton,  sugar-cane,  dragonVblood  tree 
( Dracs'na),  and  a  variety  of  esculent  plants  and  fruits.  ^ 
Tbe  celebrated  Canary  wine  is  made  chiefly  in  the  islands 
of  Teneriffe  and  Canary.  Potatoes  have  been  introduced 
ur^tan  tbe  last  fifly  years,  and  now  constitute  the  chief 
€»d  of  the  inhabitants.  Tbe  archil  {Rocc^Ua  tinctoria) 
C^-  ^S6,  a),  a  moss  used  in  dyeing,  grows  wild  on  all  the 
rocki ;  and  kali  Salsola  I^^i)  {Jig.  156.  6).  from  which  soda 
is  extracted,  is  found  wild  on  the  sea^-shore.  The  roots  of  the 
inak  fern  ( Pteris  aquillna)  are,  in  times  of  scarcity,  ground 
into  flour,  and  used  as  food.  The  live  stock  of  the 
Canaries  consists  of  cattle,  sheep,  horses,  and  asses ;  and 
the  wdl.known  Canary  birds,  with  a  great  variety  of  others, 
afaeond  in  the  woods.  { 

1147.  Tke  Island  cf  Madeira  is  chiefly  celebrated  for  its  wim.      Ii  h  the  boa^t  of  tlic 
,  that  their  countrv  produces  the  best  wheat,  the  purest  sugar,  and  the  finest 
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wines  in  the  world,  besides  being  blest  with  the  clearest  water,  the  most  salubrious  «r, 
and  a  freedom  from  all  noxious  reptiles.  Hie  first  view  of  the  island  is  particularly 
magnificent ;  the  country  rising  in  lofty  hills  from  every  part  of  the  coast,  so  steep  as  to 
bring  very  distant  objects  into  the  foreground.  The  aides  of  these  hills  are  clothed  with 
vines  as  hi^  as  the  temperature  will  adnut ;  above  this  they  are  clothed  with  woods  or 
verdure  to  their  summits,  as  high  as  the  sight  can  distinguish ;  except  those  columnar 
peaks,  the  soil  of  which  has  been  washed  away  by  the  violent  rains  to  which  those  lati- 
tudes, and  especially  such  elevated  parts,  are  liable.  Deep  ravines  or  valleys  descend 
tram  the  hills  to  the  sea,  and  in  die  hollow  of  most  of  them  flows  a  small  river,  which 
in  general  is  rapid  and  shallow.  The  soil  is  clay  on  the  surface ;  and  large  masses  of 
it,  as  hard  as  brick,  are  found  underneath.  Tlie  island,  it  is  said,  when  discovered  by 
the  Portuguese,  was  covered  with  wood ;  and  the  first  step  taken  by  the  new  settlers  was 
to  set  fire  to  the  wood.  This  conflagration  is  said  to  have  lasted  seven  yean,  and  to  have 
been  the  chief  cause  of  the  fertility  of  the  soil ;  but  whatever  may  have  been  the  effect  at 
first,  this  fertility  could  not  have  lasted  for  three  centuries. 

1 148.  The  lands  of  Madeira  are  cultivated  on  the  metai/er  ^stem  ;  in  entailed  estates 
leases  cannot  be  granted  for  a  longer  period  than  nine  years ;  but  in  no  case  can  the 
tenant  be  dismissed  till  he  b  paid  the  full  value  of  his  improvements. 

1140.  The  vine  it  cultivated  chleflv  In  the  French,  but  partly  in  the  Italian,  manner.  In  the  low  grounds 
it  is  sufilnred  to  grow  to  a  considerable  hdght,  and  tied  to  trees,  poles,  or  trelliset ;  on  the  sidet  of  the  hills 
the  terrace  culture  if  adopted,  and  there  the  plants  are  kept  lower,  and  tied  to  single  stakes  or  low  treHiaoa. 
The  variety  of  grape  cultivated  is  what  in  France  is  called  the  Rhenish,  a  stMrt  of  small  black  cluster :  but  its 
character  is  greatly  altered  since  its  transplantation  to  Madeira.  The  grape  ttam  which  the  Malmsey 
Madeira  wine  is  made  is  the  Ciotat  of  the  French,  or  parsley-leaved  muscadine  with  a  white  berry.  The 
quantity  of  genuine  malmsey  produced  annually  is  very  small ;  and  of  that  a  good  deal  is  supposed  to  be 
manufactured  with  refined  sugar.  The  quality  of  the  wine  here,  as  every  where  else,  dcpeniu  more  on 
the  aq)ect  and  soil  than  on  the  kind  of  grape.  The  best  is  grown  on  the  south  side  of  the  island,  on  the 
lower  declivities  which  point  towards  the  south-east:  the  west  being  always  cooled  by  the  sea  brecz& 

1150L  Wkeat  is  grown  on  lands  previously  prepared  by  the  culture  of  common  broom..  This  is  cut  fiir 
fUel,  and,  after  a  time,  grubbed  up  and' burnt  on  the  soil.  By  these  means,  a  crop  of  wheat  is  insured  fbr 
a  succession  of  years,  more  or  less,  according  to  the  soil ;  after  which  the  same  process  is  again  resorted  to. 
For  this  purpose,  the  seeds  of  the  broom  are  collected,  and  generally  bear  the  same  price  by  measure  as 
wheat 

1151.  The  live  stock  are  not  numerous.  Animals  of  all  sorts,  as  in  most  mountainous 
countries,  are  small.  The  beef  and  mutton  appear  to  a  Briton  lean  and  tastdeas  ; 
common  poultry  are  small ;  but  ducks  and  turkeys  equal  those  of  England.  Pork  is 
rare,  but  excellent  when  well  fed. 

1152.  The  tropical  Jhdts  are  not  readily  produced  here.  In  the  villages  are  found 
guavas,  bananas,  oranges,  and  shaddocks.  Rne-apples  are  reared  with  great  difficulty  ; 
but  neither  the  granadiUa  nor  the  alligator  pear,  though  they  grow  vigorously,  produces 
fruit. 

SxcT.  V.     Of  the  present  State  (f  AgricuUure  in  North  America, 

1 1 53.  The  cBnaie  of  this  region,  which  extends  from  the  vicinity  of  the  equator  to  the 
arctic  circle,  is  necessarily  extremely  various.  In  general,  the  heat  of  summer  and  the 
cold  of  winter  are  more  intense  than  in  most  parts  of  the  ancient  continent.  Hie  middle 
provinces  are  remarkable  for  the  unsteadiness  of  the  weather.  Snow  fiiOs  plentifully  in 
Virginia,  but  seldom  lies  above  a  day  or  two.  Carolina  and  Florida  are  subject  to  in« 
suflerable  heat,  furidus  whirlwinds,  hurricanes,  tremendous  thunder,  and  fatal  lightnings. 
The  climate  of  the  western  parts  is  least  known ;  that  of  California  seems  to  be  in  general 
moderate  and  pleasant. 

1 1 54.  The  surface  of  North  America  is  nobly  diversified  witli  rivers,  lakes,  mountains, 
and  extensive  plains,  covered  in  many  places  with  forests.  Its  shores  are,  in  general, 
low,  irregular,  with  many  bays  and  creeks ;  and  the  central  parts  seem  to  present  a  vast 
fiertile  plain,  watered  by  die  Missouri  and  its  auxiliary  streams.  New  Mexico  in  sur&ce 
is  an  alpine  country,  resembling  Norway  and  Greenland  ;  Labrador,  and  the  countries 
round  the  Hudson  Sea,  present  irreguUur  masses  of  mountain  covered  with  eternal  snow. 
In.  general,  all  the  natural  features  of  America  are  on  a  laxger  scale  than  those  of  the  old 
world.     (Darby* s  View  of  the  United  States,  1826.) 

1 155.  The  agriculture  of  North  America  is  chiefly  that  of  the  north  of  Europe :  but 
in  the  provinces  near  the  equator  the  culture  of  the  southern  parts  of  Europe  prevuls  ; 
and  in  ihe  West  India  Islands  that  of  the  wannest  climates  is  followed ;  there  being  no 
production  of  any  part  of  the  world  which  may  not  be  there  brought  to  perfection. 
—After  this  gen^«l  outline  of  the  agricultural  circumstances  of  North  America,  we  ahaU 
select  some  notices  of  the  agriculture  of  the  United  States,  the  Spanish  dominions  in 
North  America,  British  possessions,  unconquered  countries,  and  North  American 
Islands  or  West  Indies. 

SuBsxcT.  1.     Of  the  present  State  of  Agriculture  in  the  United  States, 

1 156.  The  climate  of  the  United  Slates  must  necessarily  vary  in  its  different  parts,  ~  In 
the  north-east  the  winters  are  very  cold  and  the  summers  hot,  changing  as  you  proceed 
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scDthwsrd.  In  the  soutb-esst,  and  along  tlic  Gulf  of  Alexico,  the  summers  are  rery  hot, 
and  the  winters  mild  and  |:leasant.  Among  the  mountains  it  is  cold  towards  the  nortli, 
and  temperate  in  the  south.  Beyond  the  moimtains,  in  the  rich  valleys  of  Ohio,  Mis- 
assippi,  and  Missouri,  the  climate  is  temperate  and  delightful,  till  we  approach  the 
Rocky  Mountains,  when  it  is  subject  to  extremes,  the  winters  being  yery  cold.  The 
climate  must  be  chilled  among  mountains  constantly  covered  with  snow.  West  of  these 
mountains,  tiae  cKmate  changes,  until  we  reach  the  shores  of  the  Pacific  Ocean,  where  it 
resembles  that  of  the  western  parts  of  Europe.  The  prevailing  winds  are  from  the  west, 
and,  as  they  pass  over  a  wide  expanse  of  water,  they  cool  the  air  in  summer,  and  in  win- 
ter deluge  the  country  with  frequent  rain. 

1 1 57.  J%e  acasoru  generally  correspond  with  those  in  Europe,  but  not  with  the  equality 
to  be  expected  on  a  continent,  as  even  during  the  summer  heats  single  days  will  occur 
which  require  the  warmth  of  a  fire.  The  latitude  of  Labrador  corresponds  with  that  of 
Stockholm,  and  that  of  Canada  with  France,  but  the  climates  of  those  places  are  widely 
diderent.  It  would  appear  frcnn  Humboldt,  that  the  difference  of  temperature  In'tween 
tbe  old  and  new  continents,  in  the  same  latitude,  is  between  4°  and  5"^  in  favour  of  the 
former. 

1158.  The  wrface  of  the  country  in  the  United  States  presents  every  variety.  The 
Dorth-eastcm  part  of  the  coast  b  broken  and  hilly  ;  and  is  remarkably  indented  with 
numerous  bays  and  inlets.  Towards  the  south,  and  along  the  Gulf  o{  Mexico,  the  land  is 
lerel  and  sandy,  interspersed  with  many  swamps  and  numerous  islands  and  inlets.  At 
the  outlets  of  many  of  the  rivers,  there  is  a  large  portion  of  alluvial  land,  which  is  par. 
ticulsrly  the  case  along  tlie  Mississippi.  Beyond  the  head  of  tide-waters,  there  is  a 
tolerably  rich  and  agreeably  uneven  country,  which  extends  to  the  motnitains.  The 
mountainous  district,  on  the  Atlantic  side  of  the  country,  is  aliout  150  milcr>  in  breadth, 
and  1200  miles  in  length.  It  extends  in  large  ridges,  from  north-east  to  soutli-west, 
aod  \s  known  as  the  Alleghany  Mountains.  Beyond  these  the  great  valley  of  the  Mis- 
na&ippi  presents  a  surfi&ce  of  the  finest  land  in  the  world.  To  the  westward  of  this  val- 
Wv  are  the  mountains  of  Louisiana,  and  beyond  these  the  bold  shores  of  the  Pacific  Ocean. 

1159.  Tkt  soil  of  the  Utiited  States,  though  of  various  descriptions,  is  generally  fertile; 
often,  oQ  the  east  of  the  Blue  Mountains,  in  Virginia,  a  rich,  brown,  loamy  earth  ;  some- 
times a  yellowish  clay,  which  becomes  more  and  more  sandy  towards  the  sea.  I'lierc 
are  considerable  marshes  and  salt-meadows,  sandy  barrens  producing  only  a  few  ))ines, 
aod  sometimes  entirely  destitute  of  wood.  On  the  west  of  tlie  Apalochian  Mountains 
tbe  sot]  is  also  generally  excellent ;  and  in  Kentucky  some  spots  are  deemed  too  rich  for 
vbeat,  but  the  product  may  amount  to  sixty  bushels  per  acre.  About  six  feet  btluw 
the  suHace  there  is  commonly  a  bed  of  limestone. 

1160.  The  landed  jfroperty  of  the  United  State*  is  almost  universally  freehold,  having 
been  purchased  or  conquered  by  the  different  states,  or  by  the  general  govenunent,  from 
the  native  savages  ;  and  either  lotted  out  to  the  conquering  army,  or  reserved  and  sold 
afierwards  according  to  the  demand. 

DSL  Tie  mode  (tf  dividtng  and  BeOfng  landi  in  the  United  State*  is  thus  described  by  Rirkbock.  "  The 
tract  of  countrr  which  is  to  oe  dUpasedof  is  sunreyed.  and  laid  out  in  sectiout*  of  a  mile  Kquarp,  rorUain. 
ing  MX  hundred  and  Anty  acres,  and  these  are  subdirided  into  quartern,  and,  in  particular  situations,  h.ilf 
quarten.  The  country  is  also  laid  out  in  coiuities  of  about  twenty  miles  sqimre,  and  towushijm  of  kix  miles 
«raare  m  wjme  instances,  and  in  others  of  eight  The  townships  are  nufnlx'rcd  in  rauKc*,  irom  n«rth  to 
•with,  and  tbe  raises  are  ninnbered  from  west  to  east:  and,  lastly,  the  stftionii  in  i>arh  tour)«h)p  are 
BjTked  DUBoencally.  All  these  lines  are  well  defined  in  the  woods,  by  marks  on  the  treea.  This  ilcme,  at 
*  ptfriod  of  which  niblic  notice  is  given^  the  lands  in  qucstiim  are  put  up  to  aiuiion,  except  the  six. 
teroth  sectkn,  whidi  is  near  the  centre,  in  every  township,  which  is  rc8er\ed  for  the  support  of  srhfx.ls, 
sad  far  the  maintenance  of  the  poor.  There  are  also  sundry  reserves  of  entire  townKhii»,  aii  ftindu  for  the 
rappnrt  of  seminaries  on  a  more  extensive  scale,  and  sometimes  for  other  pun>ost'.H  of  general  interest. 
^«  (Boremmcnt  lands  are  sold  under  two  dollars  per  acre :  and  I  believe  they  arc  put  up  at  this  price  in 
garter  lectioos  at  the  auction,  and  if  there  is  no  bidding  they  pass  on.  The  boKt  Landii  and  most 
m «iraUe  »itiiatioos  are  somrtunes  run  up  to  ten  or  twelve  dollars,  and  in  some  late  instances  much 
h«|l»«.  The  lots  which  remain  unsold  are  tnm  that  time  open  to  the  public,  at  the  price  of  two  dollars 
per  acre;  ooe  fMirth  to  \x  paid  down,  and  the  remaining  three  fourths  to  Ik?  |>aid  by  instalments  in  /ivc 
jtm;  at  which  time,  if  the  payments  are  not  completed,  the  lands  revert  to  the  state,  and  the  prior 
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I  are  forfeited.  When  a  purchaser  has  made  his  election  of  one,  or  any  numlwr,  of  the  vacant 
losrten,  be  repairs  to  the  land-officc^  pays  eighty  dollars,  or  as  many  times  that  f  um  as  he  purchases 
9urten,and  receives  a  certificate,  which  u  the  basis  of  the  complete  titJe,  which  will  be  given  him  when 
■<  psTi  all ;  this  be  may  do  immediately,  and  receive  eight  per  cent  interest  for  prompt  p,ivment  'ihe 
xstjocs  thus  sold  are  marked  immediately  on  the  general  plan,  which  is  always  open  at  the  land-ottice 
to  p(iibc  in«pection,  with  the  letters  A.  P.,  L  e  advance  paid.  There  is  a  rtxeiver  and  a  reKi>ter  at  each 
nad-oflSce,  who  are  checks  on  each  other,  and  are  remunerated  by  a  per  centage  on  the  receipu." 

1 162.  The  price  aflaivd,  though  low  when  not  cleared,  rises  rapidly  in  value  al>er  a  very 
flight  occupation  and  improvement.  Instances  are  frequent  of  a  rise  of  1000  per  cent, 
in  about  ten  years.  Cobbett,  who  resided  in  1817  in  I^ng  Island,  which  may  Ix?  con- 
adered  the  middle  climate  of  tbe  United  States,  gives  the  price  of  a  cultivated  farm  in 
that  part  of  the  country.  «  A  fium,  on  this  ishind,"  he  says,  "  any  where  not  nearer 
tlan  thirty  miles  off,  and  not  more  distant  than  sixty  miles  from  New  York,  with  a  good 
farm^use,  bam,  stables,  sheds,  and  sties ;  the  land  fenced  into  fields  with  posts  and 
rail^.  the  wood-land  being  in  the  proportion  of  one  to  ten  of  the  arable  land,  and  there 
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bong  on  the  fiuin  «  preCtj  good  orchard ;  such  a  fiurm,  if  the  land  be  in  a  good  state, 
and  of  an  average  quality,  is  worth  sixty  dollars  an  acre,  or  tkirt§en  poundt  sterling ;  of 
course,  a  farm  of  a  hundred  acres  would  cost  ISOOf.  The  rich  lands  on  the  necks  and 
bays,  where  there  are  meadows  and  surprisingly  productive  orchards,  and  where  there  is 
water  carriage,  are  worth,  in  some  cases,  three  times  this  price.  But  what  I  have  said 
will  be  sufficient  to  enable  the  reader  to  form  a  pretty  correct  judgment  on  the  subject. 
In  New  Jersey,  in  Pennsylvania,  every  where  the  price  differs  with  the  circumstances  of 
vrater-carriage,  quality  of  land,  and  distance  from  market When  I  say  a  good  farm- 
house, I  mean  a  house  a  great  deal  better  than  the  general  run  of  farm-houses  in  Eng- 
land ;  more  neatly  furnished  on  the  inside ;  more  in,  a  parlour  sort  of  style;  though  round 
aboi^t  the  house,  things  do  not  look  so  neat  and  tight  as  in  England.*' 

1163.  The  agiiculture  of  the  United  Slates  may  be  consid^ed  as  entirely  European, 
and  chiefly  British.  Not  only  is  the  climate  better  adapted  for  the  British  agriculture, 
but  the  great  majority  of  the  inhabitants  are  of  British  origin.  To  enter  into  details  of 
the  products  and  processes  of  North  American  agriculture  would  therefore  be  superfluous 
in  a  woric  principally  devoted  to  British  agriculture.  All  we  shall  attempt  is,  to  notice 
some  of  the  leading  peculiarities  of  North  American  agriculture,  as  resulting  from  na- 
tional, political  and  civil  circumstances. 

1164.  The  natural  circumstances  of  lands  not  under  culture  chiefly  effect  the  com- 
mencement of  fiuming  operations.  In  general,  the  lands  purchased  by  settlers,  are 
miderwood,  which  must  be  felled  or  burned,  and  the  roots  grubbed  up ;  a  laborious 
operation,  which,  however,  leaves  the  soil  in  so  rich  a  state,  that  it  will  bear  heavy  crops 
of  gnin,  potatoes,  and  tobacco,  with  very  little  culture  and  no  manure,  for  several  yean. 
Sometimes  they  are  under  grass,  or  partially  covered  with  brushwood,  in  which  the 
operation  of  clearing  is  easier.  In  either  case,  the  occupier  has  to  drain  where  neces- 
sary; to  enclose  vrith  a  ring  fence,  if  he  wishes  to  be  compact;  to  lay  out  and  make  the  &rm 


road ;  and  to  build  a  house  and  farmery.  The  latter  he  constructs  of  timbez*  sometimes 
plastered  with  neatness  and  taste,  as  in  England  (Jig.  151.),  but  generally  with  logs  and 
mud,  as  in  Poland  and  Russia  (fig.  158.).  With  timber  he  generally  forms  also  his 
fences,  though  thorn  and  other  hve  hedges  are  planted  in  some  of  158 

the  earlier-cultivated  districts. 

1165.  Tkt  usuai  practice  of  lettlen  with  capiUl  may  be  very  well  exemplified  in  I 
the  case  of  Birkbeck.    Thii  gentleman  having  purchased  an  estate  of  1440  acres,  < 
in  the  Illinois,  and  fixed  on  that  part  of  it  whioh  he  intended  as  his  ftiture 
residence  and  farm,  **  the  first  act  was  building  a  cabin,  about  two  hundred 
yards  fhmi  the  spot  where  the  house  was  to  stand.    This  cabin  is  built  of  round        »,  „  ■   ■  fm# 
straight  logs,  about  a  foot  in  diameter,  lying  upon  each  other,  and  notched  in  at  -^Ir-sr— "-«; 

the  comers,  forming  a  room  eighteen  feet  long,  by  sixteen ;  the  intervals  between    "^^    ' 

the  loss  *  chunked,*  that  is,  filled  in  with  slips  of  wood ;  and  *  mudded,'  that  is,  daubed  with  a  plaster 
of  mud :  a  spacious  chimney,  built  also  of  logs,  stands  like  a  bastion  at  one  end :  the  roof  is  weU  covered 
with  four  hundred  clap  boards  of  cleft  oak,  very  much  like  the  pales  used  in  England  for  fencing  parks. 
A  hole  is  cut  through  the  side,  called,  very  properly,  the  '  door  (the  throueh),*  for  which  there  is  a 
*  shutter,'  made  also  of  cleft  oak.  and  hung  on  wooden  hinges.  All  this  has  been  executed  by  contract, 
and  well  executed,  ibr  twenty  dollars.  I  have  since  added  ten  dollars  to  the  cost,  for  the  luxury  of  a  floor 
and  ceiling  of  sawn  boards,  and  it  is  now  a  comfortable  habitation." 

11G&  An  example  vfa  icttler  trko  began  trith  capital  oniy  tt^lrient  to  pt^  the  first  instalment  of  eighty 
doDars  of  the  piice  of  160  acres  of  land  is  given  by  the  same  author,  who  had  the  information  flrom  the 
settler  hlmselr  Fourteen  years  ago,  he  ''^unloaded  his  fiunily  under  a  tree,"  on  bis  present  estate ; 
where  he  has  now  two  hundred  acres  of  excellent  land,  cleared  and  in  good  cultivation,  capable  of  pro. 
dudng  flrom  eighty  to  one  hundred  bushels  of  Indian  com  per  acre.  The  poor  emigrant,  having  collected 
the  eighty  dollars,  repaired  to  the  land-offlce,  and  entered  his  quarter  section,  then  worked  his  way,  with, 
out  another  rent  in  his  pocket,  to  the  solitary  spot  which  was  to  be  his  Aiturc  abode,  in  a  two-horsc 
waggon,  containing  his  family  and  his  little  all,  connisting  of  a  few  blankets,  a  skillet,  his  nfie.  and  his  axe. 
Anived  In  the  spring,  after  putting  up  a  little  log  cabin,  he  proceeded  to  clear,  with  intense  labour,  a  plot 
of  ground  for  Indian  com,  which  was  to  be  their  next  year's  support;  but  for  the  present,  bc4ng  without 
means  of  obtaining  a  supply  of  flour,  he  depended  on  hi«  pun  for  »ub9i«tcncc.    In  pursuit  of  the  game,  he 
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,afta'blidk7^woik,to«adctlmiachtheeT<ailiif  de«vi»aptotfaewaiflt  ia  long  graaiar 

bodic* :  aad^Rtnniing;  iiBund  nothing  to  He  on  but «  bear's  skin  on  the  cold  ground,  expoeed  to  erery  bbuC 
tbrougfa  the  ode^  and  every  ibowcT  through  the  open  roof  of  hia  wretched  dvelling,  which  he  did  not 
evoi  Mnaapt  to  ckMe,  tlB  the  approach  of  winter,  and  often  not  then.  Under  nich  dUtrease*  of  extreme 
toil  and  enwaaie,4iBbaned  from  every  canibet,  many  raluable  lives  hare  sunk,  which  have  been  charged 
to  the  cftmatr.  The  individual  whose  case  is  here  induded  had  to  carry  the  little  grain  he  could  procure 
twrive  miles  to  be  ground,  and  remembers  once  seeing  at  the  mill  a  man  who  had  brought  hia  corn  aixty 
■ules,  and  was  oonqiellad  to  wait  three  days  for  hia  torn.  Such  are  the  diflkultiea  which  theae  pioneers 
have  to  encoamer  ;  but  tbey  dintadah  as  settlements  approach  each  other,  and  are  only  heard  of  by  their 

1167.  Tke  peStkol  dreumMoMcea  of  the  United  Slaia  affect  the  egriculturist  both  as  to 
the  cott  of  production  and  the  value  of  produce.  It  is  evident  that  the  want  of  popula- 
tion most  render  the  price  of  labour  high,  and  the  produce  of  land  low.  In  this 
ftifcinson,  Birkbeckt  Cobbett,  and  all  who  have  written  on  the  agricidture  of  America, 
agree.  **  The  simple  produce  of  the  soil,**  Birkbeck  obserres,  **  that  is  to  say,  grain, 
is  cheap  in  America ;  but  every  other  article  of  necessity  and  convenience  is  dmr  in 
couipariaon*  Every  service  perf<nrmed  for  one  man  by  another  must  be  purchased  at  a 
bigfa  mte,  much  higher  than  in  England."  The  cheapness  of  land  affords  the  posses- 
son  of  independence  and  comfort  at  so  easy  a  nte,  that  strong  inducements  of  profit  are 
required  to  detain  men  in  the  condition  of  servitude.  Hence  the  high  price  of  all  com- 
modities, not  simply  agricultural ;  of  the  labour  of  mechanics  of  every  description ; 
sad  hence  also  the  want  of  local  markets  for  grain,  because  where  three  fourths  of  the 
popolation  raise  their  own  grain  (which  is  the  calculation),  the  remaining  fourth  will 
use  but  a  moderate  proportion  of  the  spare  produce.  The  low  rate  of  Umd  and  taxes 
and  this  want  of  home  markets  form  the  reason  why  the  American  farmer,  notwith- 
atatwl^tig  the  price  of  labour,  affords  his  grain  so  cheap  for  exportation.  Although  the 
fate  of  fvoduce  is  low,  the  profits  of  the  American  farmers  are  high,  on  account  of  the 
onall  capital  required.  With  20CXY.  Birkbeck  calculates  that  a  farm  of  640  acres,  in  the 
lUinos,  may  be  purchased,  stocked,  and  cultivated,  so  as  to  return,  after  deducting  all 
expenses,  twenty-two  per  cent,  besides  the  value  of  the  improvements  made  on  the  land, 
that  is,  its  increased  vislue,  which,  as  has  already  been  stated  (1 164.)>  is  incredible,  in  a 
very  ibort  time. 

1168.  Tke  agricuUural  products  tf  the  United  Stales  include  all  those  of  Britain  and 
Fiance.  The  Brittsh  grains,  herbage,  plants,  and  fruits  are  grown  in  every  district.  What 
appears  at  first  sight  very  remarkable  is,  that  in  America  the  native  pastures  (except 
en  the  banks  of  the  rivers)  consist  entirely  of  annuals ;  and  that  is  the  reason  why  the 
eoontiy  is  genendly  bare  and  black  in  winter ;  but  perennial  grasses,  when  sown  in  the 
*p»»**i^,  are  found  to  thrive  in  many  situations.  The  greatest  quantity  of  wheat  is 
gmwn  in  Pennsylvania  and  New  England.  Maize  ripens  in  all  the  districts,  except 
some  of  the  most  northerly.  Rice  is  cultivated  in  Virginia,  and  on  the  Ohio ;  and  the 
vine  is  indigenous  in  these  and  other  provinces,  though  its  culture  has  not  yet  been 
mudi  attempted.  Some  French  cultivators  are  of  opinion  that  the  American  soil  and 
climate  are  imfavouiable ;  this,  however,  is  not  likely  to  be  the  case,  it  being  a  native 
of  die  ooontry.  The  government  have  established  a  Swiss  colony  for  its  culture,  at 
Vev^,  in  InJuma ;  and  another  in  Louisiana,  for  the  culture  of  the  olive.  The  mul- 
bcxiy,  the  cotton,  and  the  sugar-cane  are  cultivated  in  Virginia,  but  not  extensively. 
Sn^  is  ptocnred  plentifully  in  the  woody  districts,  by  tapping  different  species  of  ^cer, 
especially  the  saccharinum,  in  spring ;  boiling  the  juice  till  it  thickens ;  and  then  granulat- 
ing it  by  letting  it  stand  and  drain  in  a  tub,  the  bottom  of  which  is  pierced  with  small 
ht^es.     The  sugar  obtained  does  little  more  than  pay  for  the  labour. 

1169.  Of  the  lice  stock  of  ike  United  States,  the  breed  of  horses  of  English  extraction  is, 
in  genera],  good,  as  are  the  cows  and  hogs.  In  many  cases  there  is  no  limit  to  the 
mnnbcr  of  these  that  may  be  grazed  in  the  unoccupied  woods  :  all  that  the  farmer  has 
to  do  is,  to  protect  them  from  bears  and  wolves  at  particular  seasons,  and  to  keep  them 
tnne,  as  in  Russia  and  Switzerland,  by  giving  them  salt.  Sheep  are  totally  unfit  for 
tte  climate  and  state  of  the  country,  though  a  number  of  proprietors  have  been  at  great 
pains  in  attempting  to  introduce  the  merinos.  Mutton,  Birkbeck  observes,  is  almost 
as  afabaRcnt  from  an  American  palate  or  fancy,  as  the  ficsfa  of  swine  from  an  Israelite ; 
and  the  state  of  the  manufactures  does  not  give  great  encouragemeqt  to  the  growth  of 
vool  of  any  kind,  of  merino  wool  less,  perhaps,  than  any  other.  Mutton  is  sold  in 
thenaikets  of  Philadelphia  at  about  half  the  price  of  beef;  and  the  Kentuckian,  who 
weald  have  given  a  thousand  dollars  for  a  merino  ram,  would  dine  upon  dry  bread  rather 
than  taste  hn  own  mutton.  A  few  sheep  on  every  farm,  to  supply  coarse  wool  for 
dotaesdc  manufacture,  seems  to  be  all  that  ought  at  present  to  be  attempted  in  any  part 
af  America  that  I  have  yet  seen.  Deep  woods  are  not  the  proper  abodes  of  sheep. 
^fhen  America  shaU  have  cleared  away  her  forests,  and  opened  her  uplands  to  the 
keeies,  tbey  will  soon  be  covered  i^-ith  fine  turf,  and  flocks  will  be  seen  ranging  oyrer 
tiKm  here,  as  in  other  parts  of  the  world. 

117a  Jgncultnral  oj*ertttions  in  Jmrricu  are  skilfully  performed  by  the  fanners  of 
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capital,  who  have  all  the  best  implements  of  Europe ;  by  the  poorest  aeCtlers  this  is  not 
the  case,  from  want  of  stock ;  and  by  the  native  American  farmers,  from  indolence,  which, 
according  to  all  accounts,  is  their  general  defect.  An  American  labourer  is  most  expert 
at  the  use  of  the  axe  and  the  scythe ;  the  spade  he  handles  in  a  very  awkward  manner, 
and  has  no  idea  of  banking,  hedging,  clipping  or  cutting  hedges,  and  many  other  oper> 
ations  known  to  every  labourer  in  a  highly  cultivated  and  enclosed  country  like  Britain. 
But  the  versatility  of  talent  of  an  American  labourer  amply  compensates  for  his  inex- 
perience in  these  (^rations,  and  is  more  useful  in  his  circumstances.  In  handling  the 
saw,  the  hammer,  and  even  the  trowel,  the  British  labourer  has  no  chance  with  him. 
Most  of  them  can  build  a  house,  mend  a  plough  or  waggon  and  even  the  hoyn^***,  and 
kill  and  dress  sheep  and  pigs. 

1171.  Field  labours  in  America  require  to  be  performed  with  much  greater  expedition 
than  in  England.  The  winter  is  long  and  severe,  and  the  transition  to  spring  is  sudden ; 
this  season  in  many  provinces  only  lasts  a  few  weeks,  when  simmier  commences,  and  the 
ground  becomes  too  hard  and  dry  for  the  operations  of  tillage.  The  operations  of  seed- 
time must  therefore  be  performed  with  the  greatest  rapidity.  The  climate  of  New  York 
may  be  reckoned  one  of  the  best  in  North  America.  Hiere  the  ground  is  covered  with 
snow,  or  rendered  black  by  frost,  in  the  beginning  of  December,  and  continues  without 
a  speck  of  green  till  May.  Ploughing  generally  begins  in  the  last  week  of  April ;  oats 
are  sown  in  that  month ;  and  maize  and  potatoes  about  the  middle  of  May.  By  the  end 
of  May  the  wheat  and  rye  which  has  stood  the  winter,  the  spring-sown  com,  the  grass, 
and  the  fruit  trees  appear  as  forward  as  they  are  at  the  same  period  in  England.  There 
is  very  little  rain  during  June,  July,  and  August.  Cherries  ripen  in  the  last  week  of 
June;  by  the  middle  of  July  the  harvest  of 
wheat,  rye,  oats,  and  barley,  is  half  over ;  "^ 
pears  ripen  in  the  beginning  of  August ;  maize 
(Jig.  159.),  rye,  and  wheat  are  sown  during  the 
whole  of  October ;  com  is  cut  in  the  first  week 
of  September ;  peaches  and  apples  are  ripe  by  the 
end  of  the  month ;  the  general  crop  of  potatoes 
is  dug  up  in  the  beginning  of  November ;  and 
also  tiunips  and  other  roots  taken  up  and  housed ; 
a  good  d&d  of  rain  falls  in  September,  October, 
and  November,  and  severe  frosts  commence  in  ; 
the  first  week  of  December,  and,  as  above  stated,  \ 
continue  till  the  last  week  of  April.  Such  is  the  ! 
agricultural  year  in  the  country  of  New  York. 
Live  stock  require  particular  attention  during 
the  long  winter ;  and  unless  a  good  stock  of 
Swedish  turnip,  carrot,  or  other  roots,  has  been 
laid  up  for  them,  they  will  generally  be  found 
in  a  very  wretched  state  in  April  and  May. 

1 172.  The  civil  circumttances  of  the  United  States  are  unfavourable  to  the  domestic 
enjoyments  of  a  British  fiumer  emigrating  thither.  Many  privations  must  be  suffered  at 
first,  and  some,  probably,  for  one  or  two  generations  to  come.  The  want  of  society  seems 
an  obvious  drawback ;  but  this  Birkbeck  has  shown  not  to  be  so  great  as  might  be  imagined. 
When  an  emigrant  settles  among  Am'erican  farmers,  he  will  generally  find  them  a  lazy 
ignorant  people,  priding  themselves  in  their  freedom,  and  making  little  use  of  their 
privileges ;  but,  when  he  settles  among  other  emigrants,  he  meets  at  least  with  people  who 
have  seen  a  good  deal  of  the  world  and  of  life  ;  and  who  display  often  great  energy  of 
character.  These  cannot  be  considered  as  uninteresting,  whatever  may  be  their  drcum- 
stances  as  to  fortune  ;  and,  when  there  is  something  like  a  parity  in  this  respect  and  in 
intellectual  circumstances,  the  social  bond  will  be  complete.  It  must  be  considered 
that  one  powerfully  operating  circumstance  must  exist,  whatever  be  the  difference 
of  circiunstances  or  intellect;  and  that  is,  an  agreement  in  politics  both  as  to  the 
country  left  and  that  adopted.  For  the  rest,  tlie  want  of  society  may  be,  to  a 
certain  degree,  supplied  by  the  press ;  there  being  a  regular  post  in  every  part  of  the 
United  States,  and  numerous  American  and  European  newspapers  and  periodical  works 
circulated  there.  Burkbeck  mentions  that  the  Edinburgh  and  Quarterly  Reviews,  the 
Monthly  and  other  Magazines,  and  the  London  newspapers  are  an  regularly  read  by  him 
at  the  prairie  in  Illinois,  as  they  were  at  his  farm  of  Wanborough  in  Suffolk ;  and  that 
all  the  diS*erence  is,  that  they  arrive  at  the  prairie  three  months  later  than  they  did  at 
his  British  residence.  We  have  seen  sketches  of  the  houses  erected  by  this  gentleman, 
and  by  some  others  who  have  settled  around  him,  and  we  consider  them  as  by  no  means 
deficient  either  in  apparent  commodiousness  or  effect.  They  remind  us  of  some  of 
the  best  houses  of  Switzerland  and  Norway.  {Jig.  160.)  Birkbeck  and  part  of  his 
family  were  drowned  in  crossing  the  Wabash  in  1825,  an  e\-ent  which  must  be  deeply 
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lamented  by  all  who  knew  any  thing  of  this  intelligent,  enterprising,  and  benevolent 
character. 

1 1 73-  Tke  vant  of  domestic  ser- 
vants is  a  considerable  drawback  in 
most  ports  of  the  United  States ; 
but  e^ieciallj  in  the  new  settle- 
ments. Families  who  remove  into 
Weston  America,  Birkbeck  ob- 
serves, should  bring  with  them  tlie 
pon^er  and  the  inclination  to  dis- 
pense, in  a  great  degree,  vrith  ser- 
Tacts.  To  be  easy  and  comfort- 
able there,  a  man  should  know  how 
to  wait  upon  himself,  and  practise 
it  In  other  respects,  this  gentle- 
Don  and  his  friends  hope  to  live 
on  their  estates  at  the  prairie,  *<  much  as  tliey  were  accustomed  to  live  in  England.** 
An  interesting  account  of  tiie  house,  garden,  and  domestic  economy  of  Mr.  Hall  of 
Wanborougfa,  a  neighbour  of  Mr.  Birkbeck 's,  will  be  found  in  the  Gordentr'a  Magazine, 
ToL  i.  p*  327.  and  vol.  iv.  p.  1 55. 

1 174.  As  a  couTilryfor  a  British  farmer  to  emigrate  to,  we  consider  the  United  Sutes  as 
superiin-  to  every  other,  in  two  respects :  —  first,  on  account  of  its  form  of  government ; 
by  which  property  is  secure,  and  personal  liberty  greater  than  any  where  else,  consistently 
with  public  safety,  and  both  maintained  at  less  expense  than  under  any  government  in 
^e  world :  secondly,  on  account  of  the  stock  of  people  being  generally  Bridsh,  and 
speaking  the  English  language.  The  only  objection  we  have  to  America  is  the  climate 
—  the  long  and  severe  winter,  and  the  rapid  and  hot  spring  and  summer.  Land  equally 
good,  and  neariy  as  cheap,  may  be  had  in  the  south  of  Russia  and  in  Poland ;  but 
who  that  knows  any  thing  of  the  governments  of  these  countries,  would  voluntarily  put 
himi>elf  in  ibdr  power  while  the  United  States  were  accessible  ? 

SinsECT.  2.      Cf  the  present  State  of  Agriculture  in  Mexico, 

1175w  The  cHmale  of  this  extensive  and  recently  revolutionised  country  is  singularly 
tfiverdfied,  between  the  tropical  seasons  and  rains,  and  the  temperature  of  the  southern 
wsad  even  middle  (xiuntries  of  Europe.  The  nuiritime  districts  of  Mexico  are  hot  and 
unhealthy,  so  as  to  occasion  much  perspiration  even  in  January  ;  the  inland  mountains, 
on  the  other  hand,  present  snow  and  ice  in  the  dog-days.  In  other  inland  regions, 
however,  the  climate  is  mild  and  benign,  with  some  snow  of  short  duradon  in  winter ; 
but  no  artificial  warmth  is  necessary,  and  animals  sleep  all  the  year  imder  the  open 
sky.  From  AprU  to  September  there  are  plentiful  rains,  generally  after  noon ;  hail 
stmms  are  not  unknown ;  thunder  b  frequent ;  and  earthquakes  and  volcanoes  occ»- 
socally  ocTur.  The  climate  of  the  capital,  in  lat.  19°  25^  differs  much  from  that  of 
the  parts  of  Aaa  and  Africa  under  the  same  parallel ;  which  difference  seems  to  arise 
chkfly  £rom  the  superior  height  of  the  ground.  Humboldt  found  that  the  vale  of 
Mexico  is  about  6960  feet  above  the  level  of  the  sea,  and  that  even  the  inland  plains  are 
genexally  as  high  as  Mount  Vesuvius,  or  about  3600  feet.  This  superior  elevadon 
tempers  the  diznate  with  a  greater  degree  of  cold ;  upon  the  whole,  therefore,  it  cannot 
be  r^arded  as  unhealthy. 

1176.  T%e  surface  of  the  country  is  diversified  by  grand  ridges  of  mountains,  nume- 
voQs  volcanoes  some  of  which  are  covered  with  perpetual  snow,  cataracts  worthy  of 
the  pencfl  of  Rosa,  delicious  vales,  fertile  plains,  picturesque  lakes  and  rivers,  romantic 
cities  and  villages,  and  a  union  of  the  trees  and  vegetables  of  Eiux>pe  and  Ainerica. 

1 1 77.  The  soil  is  often  deep  clay,  surprisingly  fertile  and  requiring  no  stimulus  except 
ivngation.  In  some  places  it  is  boggy  or  composed  of  a  soft  black  earth,  and  there  are 
barren  sands  and  stony  8<»ls  in  the  elevated  r^ons. 

1178.  Of  the  agriculiure  of  Mexico  some  account  is  given  by  the  Abb^  Clavigero  and 
the  Baron  de  Humboldt.  According  to  tlie  first  author,  agriculture  was  from  time 
iromeniorial  exercised  by  the  Mexicans,  and  almost  all  the  people  of  Anahuac  The 
T<^tecan  nation  employed  themselves  diligently  in  it,  and  taught  it  to  the  Hiechemecan 
hnntoa.  With  respect  to  the  Mexicans,  during  the  whole  of  their  peregrination,  from 
their  oadve  country  Atzlan,  unto  the  liUce  where  they  founded  Mexico,  diey  are  said  to 
have  cultivated  the  earth  in  all  the  places  where  tliey  made  any  considerable  stop,  and 
to  have  lived  upon  the  produce  of  their  labour.  When  they  were  brought  under  subjec- 
tion to  the  CoDman  and  Tepanecan  nations,  and  confined  to  the  miserable  little  islands 
on  the  lake,  they  ceased  for  some  years  to  cultivate  the  land,  because  they  had  none,  until 
necenty  and  industry  together  taught  them  to  form  movable  fields  and  gardens,  which 
Bcaied  on  the  vraters  of  the  lake. 
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1179.  The  meikod  qf  Jbrmimg  JloaUmg  JleU$,  which  they  ■CiU  pneOae,  If  extxeoMlT  ■Imple;  They 
plait  and  twiat  toaeCher  wiUowi  and  root*  of  marab  plants,  or  other  material!  whidi  are  light,  but 
capable  of  supporting  the  earth  of  the  field  firmly  united.  Upon  thia  foundatioa  they  hiy  the  light 
bushes  which  float  on  the  lake,  and,  over  all,  the  mud  and  dirt  which  they  draw  up  Arom  the  bottom 
of  the  same  lake,  llieir  reguUr  figure  Is  quadrangular ;  thrir  length  and  breadth  various ;  but  In 
general,  they  are  about  eight  perches  long,  and  not  more  than  three  in  breadth,  and  have  less  than  a 
foot  of  elevation  above  the  surface  of  the  water.  There  were  the  first  fields  which  the  Mexicans  owned 
after  the  foundation  of  Mexico ;  there  they  first  cultivated  the  maiie,  great  pepper,  and  other  planta, 
necessarv  Ibr  their  support  In  progress  of  time  as  those  fields  grew  numerous  Arom  the  industry  of  tfaoee 
people,  there  were  among  them  gardens  of  flowers  and  odoriferous  plants,  which  were  employed  In  the 
worship  of  their  gods,  and  served  for  the  recreation  of  the  nobles.  At  present  they  cultivate  flowers,  and 
every  sort  of  garden  herbs  upon  them.  Every  day  of  the  year,  at  sun-rise,  innumerable  vessds  loaded 
with  various  kbids  of  flowers  and  herbs,  which  are  cultivated  in  those  fields  and  gardens,  are  seen  arriving 
by  the  canal,  at  the  great  market-place  of  that  capital  All  plants  thrive  there  surpriamgly :  the  mud  of 
the  Uke  is  an  extremely  fertile  soil,  and  requires  no  water  ftom  the  clouds.  In  the  largest  islands  there 
is  commonly  a  littie  tree,  and  even  a  little  nut  to  shelter  the  cultivator,  and  defend  him  ftom  rain  or  the 
ran.  When  the  owno:  of  an  island,  or  the  ckfnampa,  as  he  is  usually  called,  wishes  to  change  his  dtua. 
tion,  to  remove  from  a  disagreeable  neighbour,  or  to  come  nearer  to  his  own  family,  he  ^ts  into  his 
little  vessel,  and  by  his  own  strength  alone,  if  the  garden  is  small,  or  with  the  aasistance  of  others,  if  It  te 
largot  be  tows  it  after  him,  and  conducts  it  wherever  he  pleases  with  the  little  tree  and  hut  upon  It. 
Tliat  part  of  the  lake  where  those  fioatingflelds  are  is  a  place  of  infinite  recreation,  where  the  senses 
reenve  the  highest  possible  gratification.  These  floating  fields,  Humboldt  informs  us,  still  exist :  they  aie 
of  nro  sorts :  the  one  mobile  and  blown  here  and  there  by  the  winds,  and  the  others  fixed  and  united  to 
the  shore  The  former  alone  merit  the  appellation  of  floating,  and  they  are  diminishing  day  by  day. 
He  assigns  to  them  the  same  origin  as  the  Abb6  Clavigero :  but  thinks  it  probable  that  nature  also  mnw 
have  suggested  the  first  Idea,  and  gives  instances  of  small  pieces  of  the  sur£»ce,  netted  with  roots  and 
covered  with  plants,  bdng  detached  from  the  marshy  shores  of  other  American  lakes,  and  floattaig  about 
in  the  water.  The  bean,  pea,  apple,  artichoke,  cauliflower,  and  a  great  variety  of  otner  culinary  piants^ 
are  cultivated  on  them. 

1180.  A  JhaUng  island,  in  a  imall  lake  im  Haverhill,  In  New  Enjdand,  is  mentioned  bv  Dr.  Dwl^t. 
It  has,  he  was  inrormed,  Immemorially  floated  from  one  shore  to  another,  whenever  it  was  tmpdied  by  i 


violent  wind.  Latelv  it  has  adhered  for  a  considerable  time  to  a  single  spot ;  and  may  perhaps  be  ao 
firmly  fixed  on  the  snelving  bottom,  as  to  move  no  more  hereafter.  Several  trees  and  shrubs  grow  on  its 
•urfhce,  and  it  is  covered  by  a  fresh  verdure.  (TVove/s,  vol.  i.  pL  571.) 

1181.  Having  neither  plomgkM  nor  oxen,  nor  any  other  animals  proper  to  be  employed  in  the  culture  of 
the  earth,  the  Mexicans,  when  they  had  shaken  off  the  Tepanecan  yoke,  supplied  toe  want  of  them  trj 
labour,  and  other  more  simple  instruments.  To  hoe  and  dig  the  grouna  they  made  use  of  the  coaU,  or 
eoa,  which  is  an  instrument  made  of  copper,  with  a  wooden  handle,  but  dlflbrent  ttam  a  spade  or  mattock. 
They  made  use  of  an  axe  to  cut  trees,  which  was  also  made  of  copper,  and  was  of  the  same  form  with 
those  of  modem  times,  except  that  we  put  the  handle  in  the  eye  of  the  axe,  whereas  they  pot  the  axe 
into  an  eye  in  the  handle:  They  had  several  other  instruments  of  agriculture :  but  the  negligcnoe  of 
ancient  writers  on  this  subject  has  not  left  in  our  power  to  attempt  their  descriptioa. 

1189L  ne^  irrigated  their  fields  with  the  water  or  rivers  and  small  torrents  which  came  flrom  the  moun. 
tains,  raising  daras  to  collect  them,  and  forming  canals  to  conduct  theoL  Lands  which  were  hlg^  or  oa 
the  oeelivity  of  mountains,  were  not  sown  every  year,  but  allowed  to  lie  fallow  until  they  were  over-nia 
with  bushes,  which  they  burned,  to  repair  by  their  ashes  the  salt  which  rains  had  washed  away.  They 
surrounded  their  fields  with  stone  enclosures,  or  hedges  made  of  the  penniin,  which  makes  an  excellent 
fienoe ;  and  In  the  month  Panquetsalixtli,  which  began  on  the  thtard  of  December,  they  were  repaired 
If  necessary. 

1I8&  In  the  sowing  <ff  maite,  the  method  they  observed,  and  which  they  stiU  practise  in  some  piaoeB» 
Is  this :  the  sower  makes  a  small  hdLt  in  the  earth  with  a  stick,  or  drill  probably,  the  point  of  which  in 
hardened  by  fire:  into  this  hole  he  droos  one  or  two  of  the  grains  of  maise  ftom  a  basket  which  hangs  flrom 
his  shoulder,  and  covers  them  with  a  littie  earth  by  moans  of  his  fbot ;  he  then  passes  forward  to  a  oer. 
tain  distance,  which  is  greater  or  less  according  to  the  quality  of  the  soil,  opens  another  hole,  and  oon. 
tinues  so  in  a  straight  line  to  the  end  of  the  field ;  thence  he  returns,  formine  another  line  paralU  to 
Che  first  The  rows  of  plants  by  these  means  are  as  straight  as  if  a  line  were  made  use  of,  and  at  as  equal 
distances  from  each  other  as  If  the  maces  between  were  measured.  This  method  of  sowing,  which  is  now 
uaed  by  a  few  of  the  Indians  only,  though  more  slow,  is,  however,  of  some  advantage,  as  they  can  more 
exactly  proportion  the  quantity  of  seed  to  the  itrength  of  the  soU :  besides  that  there  Is  almost  none  of 
the  seed  lost  which  Is  sown :  In  consequence  of  this,  the  crops  of  the  fields  which  are  thus  cultivated 
are  usually  more  plentifriL  When  the  malae  springs  up  to  a  certain  height,  they  cover  the  fbot  of 
the  plant  round  witii  earth,  that  it  may  be  better  nourished,  and  more  able  to  withstand  sudden  guata 
of  wind. 

UH.  In  the  labtmrs  qf  the  JleU  men  were  assisted  bv  the  women.  It  was  the  business  of  the  men  to 
dig  and  hoe  the  ground,  to  sow,  to  heap  the  earth  about  the  plants,  and  to  reap:  to  the  women  It  bdonged 
to  stripoff  the  leaves  from  the  ears,  and  to  clear  the  grain  j  to  weed  and  to  sbdl  it  formed  the  employment 

118&  Tlbey  had  places  tthe  farmJiMrds,  where  they  stripped  off  the  leaves  and  shelled  the  ears,  and 
granaries  to  preserve  the  grain.  Their  granaries  were  built  in  a  square  form,  and  generally  of  wood. 
They  made  use  of  the  ofameth  for  this  purpose,  which  is  a  very  lofty  tree,  with  but  a  few  and  slender 
bnuMBhes,  and  a  thin  smooth  bark ;  the  wood  Is  extremelv  pliant,  dlflicuit  to  break  and  slow  to  rot. 
Tliese  granaries  were  formed  by  placing  the  round  and  equal  trunks  of  the  (riasneth  in  a  square,  one  upon 
the  other,  without  any  labour  except  that  ot  making  a  small  notch  towaros  their  extremities,  to  adjuet 
and  unite  them  so  perfectiy  as  not  to  allow  any  passage  to  the  light  When  the  structure  was  raised  to  a 
rafllcient  height,  tney  covered  it  with  another  set  of  cross-beams,  and  over  these  the  roof  was  laid  Co 
defend  the  grain  ftom  rainsi  These  granaries  had  no  other  door  or  outlet  than  two  whsdows;  one  below, 
which  was  small,  and  another  above  somewhat  wider.  Some  of  them  were  so  large  as  to  contain  five  or 
six  thousand,  or  sometimes  more,  /anegas  of  maia&  There  are  some  of  this  sort  of  granaries  to  be  met 
with  in  a  few  places  at  a  distance  from  the  capital,  and  amongst  them  some  so  very  ancient,  that  th^ 
appear  to  have  been  built  beAve  the  conquest ;  and.  according  to  information  had  from  persons  of  inldlL. 
gence,  they  piesetve  the  grain  better  than  those  which  are  constructed  by  the  Europeans. 

1186.  A  little  towerqftoood,  branches,  and  mats,  they  commonly  erected  dose  to  fields  which  were  sown, 
in  which  a  man,  defended  flnom  the  sun  and  imfai,  kept  watch,  and  drove  away  the  birds  which  came  in 
flocks  to  oonsome  the  young  grain.  These  little  towers  are  still  made  use  oi,  even  hi  the  fields  of  the 
Spaniard^  on  account  of  the  excesdve  number  of  birds. 

1187.  3V  tdoodf  which  rappUed  them  with  ftid  to  bum,  timber  to  boOd,  and  game  for  the  diveisioB  ot 
the  king,  were  careftilly  preserved.  The  woods  of  King  Montesuma  were  extensive,  and  the  hiws  of  King 
NeaahualoQloti  oonoemmg  the  cutting  of  them  particular  and  severe  in  their  penaltiesL  It  would  be  ol 
advantage  to  that  kingdom,  says  Clavigero,  that  those  laws  were  still  in  force,  or  at  least  that  there  was 
not  io  mudi  liberty  gnmted  in  cutting  without  an  obligation  to  plant  a  certain  number  of  trees ;  as  many 
people,  preferring  thefar  private  Interest  and  convenicnoe  to  the  public  weUhre,  destroy  the  wood  tnordor 
to  enlarge  their  posaeaaiooi. 
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1188.  The  breeding  oftanmah  w»b  not  neglected  bj  the  Mexicans :  tbougli  there  were 
BO  sheep,  tfaej  bred  np  innumersble  species  of  animals  unknown  in  Europe.  Bullock 
(Tnweis,  1824)  informs  us,  that  they  are  very  curious  in  rearing  and  feeding  swine ;  and 
that  an  essential  requisite  in  a  Mexican  swineherd  is  an  agrenble  voice ;  in  order  that 
he  may  sing  or  charm  the  ^winnJit  into  peace  when  they  quarrel  and  fight,  and  lull  them 
to  sleep  at  proper  times  to  promote  their  fatting.  Wind  and  sounds  of  every  kind  have 
been  long  known  to  have  a  powerful  effect  on  this  genus  of  animals.  Private  persona 
bioaght  up  Udddds  (quadrupeds  similar  to  little  dogs),  turkeys,  quails,  geese,  ducks, 
and  otho'  kinds  <d  fowl ;  in  the  territories  of  the  lords  were  bred  fish,  deer,  rabbits,  and 
a  variety  of  birds ;  and  at  the  royal  residences,  almost  aU  the  species  of  quadrupeds  and 
winged  »nmrM»1«  of  those  countries,  and  a  prodigious  number  of  water  animals  and 
reptiles.  We  may  say  that  in  this  kind  of  magnificence  Montesuma  II.  surpassed  all 
the  kings  of  the  world,  and  that  there  never  has  been  a  nation  equal  in  skill  to  the 
Mexicans  m  the  care  of  so  many  different  species  of  animal  fs  which  had  so  much  know- 
ledge of  their  dispositions,  of  the  food  which  was  most  proper  for  each,  and  of  all  the 
means  necessary  for  their  preservation  and  increase. 

1  laa  The  Mexican  eochineai^  wo  greatlr  valued  in  Europe  on  account  of  it*  dyes  of  scarlet  and  crimson, 
ikwanri^  a  great  deal  more  care  nrom  the  breeder  than  u  ncceMarv  tot  the  silkwonn.  Rain,  cold,  and 
Htjvng  vinds  destroy  it :  birds,  mice,  and  worms  penccate  it  furiouslr,  and  devour  it :  hence  it  is  ni-ces. 
tary  to  keep  the  rows  of  Op6ntia,  or  nopal,  where  those  insects  are  tnred,  always  clean :  to  attend  constantly 
lo  drive  away  the  biida,  whirh  are  destructive  to  them ;  to  make  nests  of  hay  ror  them  among  the 
Opuntia,  by  the  juice  of  which  they  are  nourished ;  and  when  the  season  of  rain  approaches,  to  raise  them 
With  a  part  of  the  plants,  and  guard  them  in  houses.  Before  the  females  are  delivered  they  cast  their 
skin,  to  obtain  which  spoil,  the  breeders  make  use  of  the  tail  of  the  rabbit,  brushing  most  gently  with  it 
th^t  thev  maj  not  deCath  the  insects  from  the  plants,  or  do  them  any  hurt  On  every  lobe  they  make  three 
iwsti,  azid  in  every  nest  they  lay  about  fifteen  cochineals.  Every  year  they  make  three  gatherings,  reserv. 
iS;:,  hcverer,  each  time,  a  certain  number  for  ihe  Aiture  generation ;  but  the  laitt  gathering  is  least 
vaiued,  the  cochineals  being  smaller  then,  and  mixed  with  the  prickles  of  the  Op6ntia.  They  kill  the 
ct>rh  o«al  most  commonly  with  hot  water.  On  the  manner  of  drying  it  afterwards  the  quality  of  the 
cvfeur  which  is  obtained  tcxaa  it  chiefly  depends.  The  best  is  that  which  is  dried  in  the  sun.  Some  dry 
it  to  the  <0eKtUi,  or  pan,  in  which  they  bake  their  bread  of  maise;  and  others  in  the  temazcaUi,  a  sot  of 
even.    [^Oatagfra,  voL  L  p.  357.  to  SSL) 

1 190.  Tke  Jiruii*  {f  Alezico  are  very  niunerous.  The  banana  and  granadilla  are  very 
common ;  the  bread-fruit  and  cocoa  are  extensively  cultivated  ;  and  a  niunber  of  sorts 
of  anooa,  or  custard  apple,  and  especially  the  cherimoyer  {A,  Cherimolia),  which  is  much 
esteemed.  In  short,  all  the  fruits  of  Etuope,  and  most  of  those  of  both  Indies,  are  to  be 
found  in  the  gardens  of  the  nobles  and  the  priests. 

SmsBCT.  3.     PreteiU  SuUe  cfJgncuUwre  m  the  BritUh  Posseuhnt  of  North  America. 

1 191.  7%e  prmapal  British  jtrovinces  in  America  are  Canada,  New  Brunswick,  Nova 
Scoda,  Cape  Breton,  and  the  adjacent  islands  of  Newfoundland  and  the  Bermudas. 

1192.  Canada  is  an  extensive  cotmtry,  and  the  only  British  province  in  which  agri* 
culture  is  generally  piusued.  The  climate  of  this  country  is  extremely  irregtdar ;  in 
July  and  August,  the  heat  is  often  96^  while  in  winter  the  mercivy  freezes.  The 
ground  is  covered  with  snow  from  November  till  May,  when  it  thaws  suddenly,  and 
vegetalian  ia  instantaneous.  The  stu-fiice  of  the  coimtiy  is  generally  moimtainous  and 
woiMly  ;  b«xt  there  are  savannas  and  plains  of  great  beauty  towards  Upper  Canada. 

1 1 93  The  soil  consists  principally  of  a  loose  daik-coLoured  earth,  ten  or  twelve  inches 
deep,  lying  on  a  bed  c€  cold  day.  This  thin  mould,  however,  is  very  fertile,  and  yields 
plentifBl  crops,  although  it  is  worked  every  year  by  the  French  Canadians,  without 
being  ever  manured.  The  manures  chiefly  used,  since  the  practice  of  manuring  has 
been  introduced,  by  Uioae  who  are  the  best  fiumers,  are  marl  and  gypsiun,  the  former  is 
fotmd  in  great  quantities  in  many  places  along  the  shores  of  the  river  St.  Lawrence. 

1 194.  fTUh  respect  to  the  products  of  Canada,  the  low  country  is  peculiarly  adapted  to 
the  growth  of  small  grain.  Tobacco  also  thrives  well  in  it,  but  the  culture  is  neglected, 
except  for  private  use ;  and  more  than  half  of  what  is  used  is  imported.  The  snuff  pro- 
duced from  the  Canadian  tobacco  ia  held  in  great  estimation.  Culinary  vegetables  arrive 
et,  great  perfection  in  Canada,  which  is  also  the  case  with  most  of  the  European  fruits. 
The  cmnnts  gooseberries,  and  raspberries  are  very  fine ;  the  latter  are  indigenous,  and 
an  fimnd  very  abundantly  in  the  woods.  A  kind  of  vine  is  also  indigenous ;  but  the 
grapes  produced  by  it  in  its  tmcultivated  state  are  very  poor  and  sour,  and  not  much 
Iar]ger  than  fine  currants.  In  the  forest  there  is  a  great  variety  of  trees ;  such  as  beech, 
oak,  cfan,  ash,  pine,  sycamore^  chestnut,  and  walnut;  and  the  sugar-maple  tree  is  found 
in  almost  every  part  of  the  country.  Of  this  tree  there  are  two  kinds :  the  one  called 
the  swamp  maple,  being  generally  found  on  low  lands ;  and  the  other,  the  wimmfann  or 
onled  m^le,  from  its  growing  upon  high  dry  ground,  and  fhim  the  grain  of  its  wood 
bcug  beautifiilly  varie^tfed  with  little  stripes  and  curls.  The  former  yields  more  sap 
tiaa  the  latter,  but  its  sap  affords  less  sugar.  A  poimd  of  sugar  is  frequently  procured 
fzera  two  or  three  gallons  of  the  sap  of  the  curled  maple,  whereas  no  more  than  tl^  same 
tpantity  can  be  had  from  six  or  seven  gallons  of  that  of  the  swamp  tree.     The  maple 


192  HISTORY  OF  AGRICULTURE.  Part  I. 

sugar  is  the  only  sort  of  raw  sugar  used  in  the  country  ports  of  Canada,  and  it  is  also 
very  generally  used  in  the  towns. 

1 195.  Ntno  Brunswick  and  Nova  Scotia  are  intensely  cold  countries,  and  only  partially 
civilised.  The  vale  of  St.  John's  river  is  the  principal  scene  of  cultivation  in  New 
Brunswick.  The  upland  parts  of  the  country  are  chiefly  covered  with  forests  of  pines, 
hemlock  and  spruce  fir,  beech,  birch,  maple,  and  some  oak.  The  pines  of  St.  John's 
river  are  the  largest  in  British  America,  and  afford  a  considerable  supply  of  ma&ts  for 
the  royal  navy.  Nova  Scotia  produces  little  grain ;  supplies  being  sent  from  England, 
llie  soil  is  thin  and  barren,  except  on  the  biuiks  of  the  river,  where  it  produces  grass, 
hemp,  and  flax.  A  great  improvement,  however,  in  the  agriculture  of  Nova  Scotia  is  said 
to  have  taken  place,  in  consequence  of  certain  letters  written  on  the  subject,  which 
first  appeared  under  the  name  of  Agricola,  in  the  Acadian  Recorder,  a  Halifiuc  news- 
paper.  These  letters  are  by  John  Young,  secretary  to  the  provincial  agricultural  board, 
and  have  since  been  collected  and  published  in  a  separate  volume.  Some  account  of 
them,  accompanied  by  extracts,  will  be  found  in  the  Farmer* s  Magaane,  vol.  xxiv.  p.  81. 

11 96.  In  the  isUnd  of  Cape  Breton  the  soil  is  mere  moss,  and  has  been  found  unfit  for 
agriculture.  Newfoundland  seems  to  be  rather  liilly  than  mountainous,  with  woods  of 
birch,  pine,  and  fir,  munerous  ponds  and  morasscj,  and  some  dry  barreais.  The  chief 
produce  of  these  islands,  as  well  as  of  the  other  British  possessions  in  America,  consists 
of  furs  and  skins;  and  the  same  remark  will  apply  to  the  Bermudas  and  the  unconquered 
countries,  which  need  not  be  further  noticed. 

SuBSBCT.  4.     Of  the  jtreteni  State  of  Agrieidhire  in  the  West  India  Islands. 

1197.  The  principal  West  India  Islands  are  Cuba,  St  Domingo,  Jamaica,  and  Porto 
Rico ;  and,  next,  the  Windward  Islands,  Trinidad,  the  Leeward  Islands  of  the  Spaniah, 
and  the  Bahamas. 

1 1 98.  Cuba  is  an  extensive  and  naturally  fertile  island;  but,  from  the  indolence  of  the 
Spaniards,  not  above  a  himdredth  part  of  it  is  cleared  and  cultivated.  Like  most  islands 
in  the  West  Indies  it  is  subject  to  storms,  but  the  climate  is,  upon  the  whole,  healthy, 
and  even  temperate  ;  for,  though  in  this  latitude  there  is  no  winter,  the  air  is  refreshed 
with  rains  and  cooling  breezes.  The  rainy  months  are  July  and  August ;  the  rest  of  the 
year  is  hot.  A  chain  of  mountains  extends  the  whole  length  of  the  island  from  east  to 
west,  and  divided  it  into  two  parts ;  but  the  land  near  the  sea 
is  in  general  level,  and  flooded  in  the  rainy  season.  The  soil 
is  equal  in  fertility  to  any  in  America,  producing  ginger,  long 
pepper,  and  other  spices ;  aloes,  mastidi,  cassia  fistula,  manioc,  ^ 
maize,  cocoa,  &c.  Tobacco  is  one  of  its  principal  productions, 
and  it  is  supposed  to  have  the  most  delicate  flavour  of  any  pro- 
duced in  the  new  world.  The  cultivation  of  sugar  has  lately  ^ 
been  introduced ;  but  the  indolence  of  the  inhabitants  renders 
it  in  every  respect  much  less  productive  than  it  otherwise 
might  be.  The  quantity  of  cofiee  is  inconsiderable ;  the  chief 
pluttations  are  in  the  plains,  and  are  cultivated  by  about  ^ 
85,000  slaves.  Among  the  trees  are  oaks,  firs,  palms, 
cotton  trees,  ebony,  and  mahogany  (Swiet^nia  Mah&gom). 
(fig.  161.)  In  1 763  bees  were  introduced  by  some  emigrants  \ 
finom  Florida,  and  they  multiplied  so  mudi  in  the  hollows 
of  old  trees,  that  they  soon  obtained  honey  enough  for  their 
annual  consumption.  In  1777  they  exported  honey  to  the  ^ 
amount  of  715,000  pounds.  The  idand  abounds  with 
mules,  horses,  sheep,  wild  boon,  hogs,  and  fine  black  cattle.  The  homed  cattle  have 
increued  so  much  that  the  forests  are  filled  with  droves  of  them,  which  run  wild,  aad 
are  hxmted  and  killed  for  their  hides  and  tallow.  The  chief  birds  are  paroquets,  turtle 
doves,  and  partridges ;  water-fowl  are  numerous ;  and  on  the  coast  turtles  are  abun- 
dant ;  mullets  and  shads  are  the  principal  fish. 

1 1 99.  Jamaica  has  been  in  possession  of  the  English  ance  the  middle  of  the  seventeenth 
century.  The  climate  is  extremely  hot  throughout  the  year,  though  mitigated  by  various 
causes.  The  surface  of  the  country  is  very  irregular :  a  ridge  of  mountains  from  east  to 
west  divides  it  into  two  parts.  At  a  small  distance  from  the  shore  it  rises  into  hills  with 
gentle  acclivity,  which  are  separated  from  each  other  by  spacious  vales  and  romantic  in> 
equalities.  On  the  southern  side  of  the  island  there  are  precipices  and  inaccesuble  cliflfa, 
amidst  which  are  vast  plains  covered  with  extensive  cane  fields.  To  the  inequalities  of 
surfSMe  that  distinguish  this  island  it  is  owing,  that,  although  the  soil  in  many  parts  of 
the  island  is  deep  and  very  fertile,  yet  the  productive  land  is  but  of  small  extent  in  pro- 
portion  to  the  wlurie.  That  which  is  actually  cultivated  is  of  a  middling  quality,  and 
requires  bbour  and  manure  to  make  it  yield  liberally. 
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tSOO,  Lamied property  te  Jmmaiea  Is  in  genenl  flre^old  without  manoruU  righU,  and  U  chiefly  in  the 
cnioTiBent  of  tadi-nduau,  though  there  u  Mmc  govenuncnt  and  corporation  territory.  Flutes  are 
geE»aDj  amall,  fern  exceeding  1000  acre* :  ftnrmerly  they  were  managed  by  resident  proprietors  ;  but  at 
pRMBly  and  for  mne  time  pMt,  by  fkr  tiie  greater  number  have  been  managed  by  agents  or  attorneys, 
vfao  aze  represented  by  Roughley  aa  a  lelnah,  grasping,  unprincipled  set  of  men,  "  too  ignorant  to  be 
plutaa,  and  too  ostentatious,  proud,  and  supuie,  to  contribute  to  the  good  of  their  constituent*." 
(Ftamter's  Gnidt,  pi  8.)  They  often  contrive,  by  gating  estates  in  del>t  and  mortgaging  them,  ultimately 
to  becoaie  the  proprietors  themaelveB.  Some  proprietors  are  so  over.careful  as  to  have  what  is  railed  a 
ffanring  attorney,  and  a  meixamtile  attorney,  toe  latter  for  the  sale  of  produce,  and  the  purchase  of  im. 
potai  Steves  for  the  slaves.  Besides  these  there  are  travelling  agents  who  visit  different  estates,  and 
BsaLe  annual  or  bicainial  voyages  to  Europe  to  the  proprietors ;  an  overseer  for  each  estate,  who  hai  both 
free  white  mea  and  slaves  under  him ;  a  head  driver,  a  slave ;  the  head  cattle  and  mule  man  ;  the  head 
boiier  or  manufacturer  of  sugar ;  hesd  carpenters,  coopers,  masons,  coppersmiths,  and  watchmen ;  a 
bot^oose  or  hospital  doctor  or  doctrcss  midwife  ;  the  great  gang  of  able  men  and  women  ;  the  second 
gac^  of  rather  weaUy  habits ;  and  the  third,  or  weeding  gang,  composed  of  children ;  cattle  and  mule  boys, 
watchmen,  invalids,  and  superannuated^  and  young  children  and  infants.  The  qualifications,  duties, 
and  treacneatof  all  these  dosses  are  discussed  at  length  by  Roughley,  who  gives  a  picture  ot  culture 
sBd  management  very  diflbrent  bom  any  thing  belonging  to  the  management  of  landed  property,  or  the 
culture  of  £trm  landst,  in  Britain. 

lS£rL  The  o^trtetVy  who  is  generally  known  by  his  hat  and  pipe  {fig.  \^y^  should  be  a  man  of  intelli* 
BBce,  tempered  with  experience,  naturally  humane,  steadfast  in  well-devised  pursuits,  of  settled  sober 
whiti,  not  given  to  keeping  indiscriminate  company,  or,  suffering  his  subor.  — 

iaaaiat  white  people  to  do  so,  thereby  vitiating  their  manners ;  presenting  a  gen. 
rirmsB-Bke  an>earance;  keeping  a  regular,  weU-supplied,  comfortable  table, 
witfagut  praftuton,  not  only  Ibr  hunaelf  and  the  white  people  under  him,  but  for 
the  benefit  of  such  sick  and  convalescent  slaves  as  require  salutary  and  rcstor. 
icg  KMriafasDcnt.  His  business  hours  will  be  AUly  occimied  by  the  concerns  of 
the  estate,  his  l^ure  ones  in  the  innocent  enjoyment  or  some  domestic  amuse. 
wax.  He  must  be  kind  and  courteous  to  the  young  men  under  him,  but  giving 
er  allowing  tbem  no  ocporttuiity  to  treat  htm  with  disrespect  \  attentive  and 
hoqatafate  to  respectaUe  strangers)  cautious  and  wary  how  he  suffers  strollers 
to  teaq«  his  benevolence.  He  must  not  capriciously  or  suddenly  discharge  his 
white  people  (as  is  very  often  the  case),  taking  care  that  no  envious  or  icalous 
srwHmewt  or  idea  arises  in  his  mind,  if  his  young  men  have  merit  on  their  side, 
•ran  caressed  by  their  soperioni  He  must  keep  the  slaves  strictly  to  their 
werk,  yet  not  imposing  on  them  unusual  hours,  or  inflicting  punishment  for  * 
every  triffing  oOlence ;  out.  when  punishment  for  crimes  is  necessary,  tempering 
it  with  prudent  mercy.  I&  must  be  attentive  to  their  real  wants,  not  suabring  4 
them  to  tease  him  with  their  trifling  complaints,  or  tamper  with  him  by  their 
arts,  but  promptly  satisfying  them,  by  enquiring  into  their  serious  grievances.  Above  all  things,  he  must 
not  encourage  the  nirit  of  Obea  in  them  (which  is  horrible),  nor  dishearten  them  by  cohabiting  with  their 
whrea,  aneullii^  tner^  their  domestic  felicities.  He  must  not  su£Fbr  their  provision.grouuds  to  be 
n^lectad,  trcspaased  on,  or  ruined,  nor  their  houses  to  be  out  of  repair  or  uncomfortable ;  for  it  very  often 
hapfiens,  that  w^Ldisposed  slaves,  by  such  freedoms  taken  with  their  wives,  their  well-established 
freoads  rained  by  thieves  or  cattle,  their  domestic  quiet  and  comfort  intruded  upon,  or  their  houses  ren. 
dcred  oninhafaitabie  by  rtorm  or  other  casualty,  become  runaways.  Their  conduct  influences  others,  till 
at  last  tte  strength  of  the  estate  Tanishes,  the  evil  becomes  notorious,  and  the  plantation,  of  course,  be. 
coaacs  nci^ectetL  The  magistrates  are  then  obliged  to  take  this  growing  evil  into  serious  consideration. 
Rumii^  parues  are  sent  out  (perhaps  with  little  success)  to  bring  in  the  fugitives  ;  martial  law  is  at  last 
proclaimed  throughout  the  diseased  district;  all  sorts  of  people  are  harassed  j  public  trials  are  instituted  i 
soBEie  of  the  runaways  are  never  canght ;  others  who  are  brought  in  undergo  trial,  and  are  convicted  ana 
sestenod  to  death  or  transportation  for  life.     {Jioughlty,  40.  43.) 

13J6L  The  head  drimtr  is  seen  carrying  with  him  the  emblems  of  his  rank  and  dignity,  a  polished  stafT 
or  wand,  widi  prongy  books  on  it  to  lean  on,  and  a  short-handled  flexible  whip:  his  oflicc  combining 
within  itself  a  power,  derived  principally  ftom  the  overseer,  of  directing  all  conditions  of  slaves,  relative 
to  the  precise  work  be  wishes  each  fping  or  mechanic  to  undergo  or  execute.  The  great  gang  is  comprised 
«f  the  most  powerfiil  field  negroes,  and  Is  always  under  his  charge.  These  form  the  strength  with  which 
prindpally  to  carry  into  eflfect  the  main  work  m  the  field,  and  to  manufacture  the  sugar  and  rum.  There 
are  so  many  points  to  torn  to^  so  many  occasions  for  his  skill,  vigilance,  steadiness,  and  tru8t.worthiness, 
that  the  sdectioo  of  a  man,  fit  for  such  a  place,  requires  circumspection,  and  an  intimate  knowledge 
of  his  talents  and  capacity.  A  had  or  IndifTercnt  head  driver  sets  almost  every  thing  at  variance ;  injures 
the  aegroes,  and  the  culture  of  the  laqdL  He  is  like  a  cruel  blast  that  pervades  every  thing,  and  spares 
■ochiag ;  bat  when  he  is  wclUdisposed,  intelligent,  clever,  and  active,  he  is  the  life  and  soul  of  an  estate. 
He  vtrv  often  is  an  elderly  or  middle^iaed  negro,  who  has  long  been  so  employed.  If  it  should  be  so 
ordered,  that  a  new  bead  driver  is  requisite  to  be  out  in  commission,  I  must  beg  leave  to  lay  before  my 
Racers  ay  opinion  of  the  proper  choice  of  one.  I  may  err,  but  I  hope  not  irretrievably.  He  should,  in 
By^idgiaent,  be  an  athletic  man  ;  sound  and  hardy  in  constitution  ;  of  well.earned  and  reputed  good 
rhsrscter;  m  an  i^,  and,  if  possible,  an  appearance,  to  carry  respect :  perhaps  about  thirty. Ave  years 
Aid ;  ckao  hi  his  persoo  and  aH>arel ;  if  possible,  a  native  or  Creole  of  the  isUnd,  long  used  to  field  work, 
sd  mazted  fiir  his  sobriety,  readiness,  and  putting  his  work  well  out  of  his  hands.  His  civility  should 
be  prcdaauBanf;  bis  patience  apparent,  his  mode  of  inflicting  punishment  mild.  He  should  be  respectful 
^  vtite  people;  soaring  no  freedoms  f^om  those  under  him,  by  conversation  or  trifling  puerile  conduct. 
k  is  ore,  indeed,  to  find  this  mass  of  perfection  in  a  negro ;  but  you  may  obtain  a  combination  of  most  of 
^^»e  virtues ;  «iyi,  as  to  petty  vices,  always  Inherent  in  some  measure  in  human  nature,  they  must  be 
l*oUd  over,  when  not  too  fbll  of  evil.  The  Junior  drivers  likewise,  if  possible,  should  be  men  of  this 
«*— TBifioo ;  but  having  a  good  master  over  them  in  the  head  driver,  they  will  be  induced  to  behave 
i*«Wy.    (Ji^  7a  82L) 

I^  The  labomrert  <m  a  Jamaica  »uge^  ettaie  consist  almost  entirely  of  slaves,  Creoles,  natives,  or 
f^fnam^  with  some  tne  blacks  and  men  of  colour  or  mixed  progeny.  The  overseers  are  almost  always 
vh^  snd  sonetzmea  also  the  bead  drivers. 

i^  The  kmSdinta  required  fbr  a  tugar  planUUfon  are  numerous  and  extensive.  In  a  central 
^iBatkn,  by  a  stream  or  other  supply  of  water,  an  extensive  set  of  works,  including  an  overseer's  house, 
hoBitaj  or  hoLhome  milLhouse,  large  mill-yard,  mule  stable,  trash  or  Aiel  house,  cooper  and  carpenter's 
ifefW,  boiliqg  and  curing  house*.  A  distilling  house,  tanks,  cisterns,  &a,  should  be  built,  and  so  arranged 
»5to  be  seen  l^tmi  the  overseer's  house 

isas  Tke  oeerseer**  htrtue.  it  would  appear,  must  be  both  a  comfbrtabic  and  elegant  building.  It  should 
be  boflt  ooBKact  and  coorenieot,  not  aver  roomy ;  and  raised  suflnciently  high  fVom  the  foundation,  witli 
food  fMsonii  woii:  to  admit  of  suitable  stores  underneath,  to  keep  all  the  plantation  stores  and  supplies 
a^It  shoold  be  to'placed  that  all  the  works  can  be  seen  ftom  it,  and  not  far  fVom  the  boilin||.houBc. 
Iltt racaH  skoold  be  all  on  the  aame  floor,  and  closely  boarded  with  seasoned  stuff*.  Each  white  man 
"  "1  have  a  -»m>h  bed-room  to  himsclO  with  a  gUaed  sash  window  on  hinges,  and  a  shutter  to  it.  The 
1  >Kr«M  >%m.  •UiVMt  feet  by  nine  each,  of  which  five  should  be  in  every  overseer's  house  on  a  sugar 


otite,  leaviiw  th«  overseer's  room  somewhat  largei   than  the  iKwk.keeper's.     A  large  welUcovcred 


194 


HISTORY  OF  AGRICULTURE. 


Pakt  I. 


plana,  with  comfortable  glased  windows  (to  rite  and  fall  oocaiionally),  wiU  answer  all  the  puTpoact  ot  a 
dining  and  breakfiut  hall,  and  for  walking  in.  Large  centre  halls  in  such  houses  are  of  very  little  uae, 
take  up  a  great  deal  of  room,  are  very  expensive,  and  make  the  house  large,  without  any  real  conTenienoe. 
A  small  back  piaua,  made  comfortable  by  moving  blinds  with  stops,  would  be  proper  for  the  servants. 
I  think  every  dwelling-house  on  a  plantation  should  have  a  small  fire-place  in  it,  with  a  weU-raised 
chimney,  for  fire  to  be  made  in  occasionally  in  damp  weather ;  it  will  be  wholesome  and  preservative.  The 
fire-place  should  be  in  an  extreme  angle  of  the  dining  plana,  and  the  overseer's  cooking-room.  washing, 
room,  fta,  should  be  apart  from  the  house,  though  not  far  off,  conveniently  fitted  up,  and  of  moderate 
site.  The  little  appendages  of  a  hog-sty,  fowUhouse,  Sec,  to  raise  small  stock  in,  are  eanly  built  at  a 
small  expense.    iRovgUey^  184. 185.) 

1906.  A  ItmeJctln  w  an  essential  building  for  a  sugar  estate,  a  considerable  quantity  of  lime  being  wanted 
to  neutralise  the  add  of  the  expressed  Juice  of  the  cana  A  fixed  kiln  at  the  works  is  best,  as  what  lime 
Is  wanted  can  then  be  burnt  at  any  time ;  but  it  often  happens  that  temporary  kilns,  composed  of  layers 
of  stones  and  wood,  with  a  Ainnel  in  the  centre,  are  made  In  the  woods,  lighted  and  burnt,  and  the  pro- 
duce  carried  home.  Such  a  kiln,  twenty  feet  in  diameter,  and  ten  or  twdve  feet  high,  will  produce  uiDe 
enough  to  make  sixteen  hogsheads  of  sugar.    [Jb..  314; 

1S07.  Tke  houses  qfthe  slaves  are  grouped  t<^etner  on  some  estates,  and  scattered  in  diflfbrent  places  In 
others,  generally  on  the  outskirts  of  the  estate.  They  arc  low  cottages  of  one  or  two  ^wrtments,  with 
open  sheds,  and  pieces  of  garden  ground  of  from  one  eighth  to  one  quarter  of  an  acre  attached  to  each, 
and  some  of  them  are  kept  neat,  and  have  a  clean,  not  uncomfortame,  appearance ;  they  are  gcnenlly 
built  with  stone,  and  covered  with  shingles. 

120a  Every  buiiding.composing  tke  works  qf  a  smgar  estate  shoukl  be  formed  of  the  most  snbttantial 
materials,  durable,  hard,  welLsouoned  timber,  wdlput  together,  and  supported  by  the  best  mason 
work.  They  should  be  shingled  instead  of  being  thatched,  and  kept  flree  from  the  hungry  destructi-ve 
ant,  who,  by  his  mightv  though  diminutive  efibrts,  will  level  a  substantial  building  to  the  ground 
In  tt  short  time  Poisoning  by  arsenic  is  the  most  expedient  mode  of  getting  rid  of  them,  as  the  living 
will  feed  on  the  dead,  so  that  the  whole  nest  (by  devouring  one  another)  are  thus  killed.    (/&,  191) 


1909.  The  live  stock  of  a  stigar  estate  consists  chiefly  of  oxen,  spayed  heifers,  and  mules,  as  beasts  i 


191) 
ofubour: 


the  overseer  generally  keeps  a  riding  horse,  as  doM  the  resident  agent  or  proprietor,  if  there  are  sucli  ; 
and  there  are  pigs  and  poultry,  with  some  sheep  for  consumption.  The  cattle  and  mules  are  kept  on  the 
savannas  or  open  waste  pastures,  and  on  Guinea  grass  (P&nicum)  and  Scotch  grass  (/*4nicum  hirt^um) 
ifig.  162.  a),  on  which  they  are  folded,  tethered,  or  soiled.  Mares  and  Spanish  or  Maltese  jackasses  re 
kept  for  breeding  the  mules ;  and  the  cattle  are  in  general  reared  on  the  estate.  A  |ack  should  be  ttosn 
ten  to  twdve  hands  high,  and  either  stubbled  or  put  mto  a  close  pasture,  with  high  firm  walls  and  gates 
to  it  He  should  be  regiilarly  corned  oncea  day  at  least ;  should  have  pure  water  to  drink,  and  should  not 
be  suffered  to  cover  more  than  one  mare  daily.  The  mares  should  be  put  to  him  in  season,  and  attended  by 
an  experienced  groom.  A  proper  covering  pit  should  be  made  for  the  mare  to  stand  in,  with  a  sur- 
mounting stage  for  the  Jack  to  stand  on.  They  should  be  daily  led  out  to  exercise,  kept  well  deaned» 
and  by  no  means  allowed  to  stay  out  in  bad  weather,  but  be  comfortably  stabled,  foddered,  and  Uttered. 
{lb.,  141, 148.) 

1210.  The  agrieuItunU  operations  of  Jamaica  are  for  the  most  part  performed  by  the 
manual  labour  of  indigenous  slaves ;  but  there  are  also  free  servants,  and  the  period,  it  ia 
to  be  hoped,  is  rapidly  approaching  when  the  whole  population  will  be  emancipated. 
The  soil  is  seldom  either  ploughed  or  dug,  but  generally  worked  with  the  hoe-pick. 
The  spade  the  negroes  are  awkward  at  using ;  and  they  are  not  more  expert  at  the  ploug^h. 
White  ploughmen  have  been  imported  by  some  cultivators ;  but  the  prejudices  of  the 
overseers,  the  awkwardness  of  the  oxen  and  negro  drivers,  and  the  effects  of  the  climate 
in  wearing  out  the  spirits  of  the  ploughman,  are  said  to  have  discouraged  its  use.  Lon^, 
in  1774,  Dr.  Stokes  {Youngs  Annals  of  Agr,y  xviii.  148.),  and  others,  have  tried  the 
plough,  and  strongly  rteommend  it,  as  doing  the  work  better  and  lessening  the  neceaity 
of  having  so  many  slaves.  Roughl^y,  however, 
who  was  **  nearly  twenty  years  a  sugar  planter 
in  Jamaica*'  {Jamaica  Planter's  Guide,  1823),  is 
decidedly  against  it,  whether  drawn  by  negroes 
or  cattle ;  both  because  it  does  not  do  the  work 
io  well  as  the  hoe,  and  because  of  the  difficulty 
of  getting  ploughmen  and  properly  trained  beasts. 
It  is  probable,  however,  that  necessity  may  ulti> 
mately  lead  to  the  use  of  the  plough  drawn  byV 
oxen,  and  tliat  the  operative  man  in  the  West  In-  \ 
dia  Islands  will  in  time  assiune  the  saiike  attitude  ^ 
as  in  Europe. 

1211.  The  agricultural  productions  of  Jamaica 
of  the  greatest  importance  are  sugar,  indigo, 
coffee,  and  cotton.  The  several  species  of  grain 
cultivated  in  this  island  are  maize,  or  Guinea 
com,  yielding  from  thirty  to  sixty  bushels  an 
acre;  various  kinds  of  calavances,  a  species 
of  pea ;  and  rice,  but  in  no  great  quantity.  The 
island  abounds  also  with  different  kinds  of  grass 
of  excellent  quality :  the  artificial  grass,  called 
"  Scots  grass*'  (Pinicumhirt^llum)  (fg,  163.  a), 
grows  spontaneously  in  most  of  the  swamps 
and  morasses  of  the  West  Indies ;  and  it  is  so 
productive,  that  a  single  acre  of  it  will  main- 
tain  five  horses  for  a  whole  year.  Tlie  "  Guinea^ 

grass**  (P.  pol^gamum)  (Jig,  163.  b)  is  next  in  ^  ^  ,^„,^ 

importance  to  the  sugar-cane,  as  the  grazing  and  brteding  fiiniirare"hh?fiy  Mrpported 


Boot  I.  AOaiCULTURE  IN  NORTH  AMERICA.  293 

by  it   Hence  asiaes  the  plenty  of  homed  csttle,  both  for  the  butcher  and  planter ;  which 

is  nidi,  thai  few  markets  in  Europe  furnish  beef  of  better  quality,  and  at  a  cheaper 

Tate,  tinn  that  of  Jamaica.      Mutton  also  is  cheap  and  good.     The  seeds  of  the  Guinea 

gns&  vere  brought  from  the  coast  of  Guinea,  as  food  for  some  birds  which  were  pre^ 

seated  to  Ellis,  chief  justice  of  the  islands.     The  several  kinds  of  kitchen.garden  pro- 

dndioQs,  that  are  knowm  in  Europe,  thrive  in  the  mountains  of  this  island ;  and  the 

maikels  of  Kingston  and  Spanish  Town  are  supplied  with  cabbages,  lettuces,  carrots, 

turnips,  parsneps,  artichokes,  kidneybeans,  green  peas,  asparagus,  and  various  sorts  of 

Ean^iean  heihs,  in  the  greatest  abundance.     Other  indigenous  productions,  that  may 

be  dassed  among  the  esculent   vegetables,   are   plantains,  bananas,   yams  of  sevend 

nrieties,  coQaloo   (a  species  of  ^rum  used  as  spinach),  eddoes  (A^m  and  CcUatUum), 

casavi,  and  sweet  potatoes.      Among  the  more  elegant  fruits  of  the  island  we  may 

reckcm  the   ananas,   or  pine-apple,  tamarind,  paftaw,  guava,  sweet  sop,  cashew  apple, 

costard  apple,  Akee  tree,   cocoa  nut,  star  apple,  grenadilla,  avocado  pear,  hog  plum, 

naoberry,  mammee  sapota,   Spanish  gooseberry,  prickly  pear,  anchovy  pear,  and  some 

othen,  for  which  Jamaica  is  probably  indebted  to  the  bounty  of  nature.     For  the 

annge,  the  lemon,  lime,    shaddock,   vine,  melon,   fig,  and   pomegranate,   the    West 

India  Islands  axe  perhaps  obliged  to  their  Spanish  invaders.     The  cinnamon  has  been 

latdy  introduced,  ukL  the  mango  is  become  almost  as  common  as  the  orange.     The 

moantaitts  are  generally  covered  with  extensive  woods,  containing  excellent  timber ; 

SQcfa  as  the  lignum  vitxe,  logwood,  iron  wood,  pigeon  wood,  green-heart  braziletto,  and 

boDy  trees ;  aQ  of  which  are  to  a  great  degree  heavy,  as  well  as  compact  and  impene- 

tnfale.     Of  softer  kinds,  for  boards  and  shingles,  the  species  are  innumerable ;  and  there 

are  many  beautiful  varieties  for  cabinet-work  ;  and  among  these  we  may  enumerate  the 

bread  nut,  the  wild  lemon,  and  the  well-known  mahogany. 

ISIS.  TV  cmltmre  qf  the  iagar-ca$ie  in  Jamaica  in  fome  respects  reccmble*  that  of  the  hop  in  this 
ecHstrf.  The  ground  being  cleared  and  worked  a  foot  or  more  in  depth,  the  aets  or  cutting*  of 
case,  wiaA  are  the  tofrn  of  the  shoots  cut  off*  about  a  foot  long,  arc  planted  in  rows,  generally  five 
fieet  distBat,  and  frcan  two  to  five  feet  apart  in  the  row.  according  to  the  aualtty  of  the  soil ; 
BKire  plzots  being  alloved  for  poor  soil  than  neb.  The  grouncl  is  kept  clear  of  weeds,  frequently  stirred, 
sod  some  earth  drawn  up  to  the  plants.  From  each  nill  a  number  of  shoots  arc  .produced  :  in  six 
■K»ths  «>  more  these  will  generally  be  from  seven  to  ten  feet  high  ;  the  skin  smooth,  dry,  and  brittle, 
besry  wkh  a  grey  or  tirown  pith,  and  sweet  glutinous  juice.  In  this  state  the  canes  are  cut,  tied  in  bun. 
dks  or  sbcavea,  ami  taken  to  ihe  mill  to  be  divested  of  their  leaves  and  decayed  parts,  and  then  passed 
thrsugh  roUers  to  express  their  juice.  &c.  Cane  plantations  are  made  either  in  May  and  June,  or  in 
Dere^b^  and  January,  these  being  the  rainy  seasons.  I'he  first  cutting  of  the  canes  often  does  not  take 
place  uU  a  year  after  pilanting ;  but  an  established  plantation  is  cut  over  every  six  months.  In  good  soil 
the  f^Bts  win  last  twenty  years :  in  inferior  soils  not  more  than  half  itie  time.  {Letter  to  a  Young 
Fiaaur,  Londcm,  17S5 ;  MariiiCs  EsMoy  cm  Plantershtp,  in  Young's  AnnaU,  xviii.  pi  2.'3&  ;  Rougkicy's 
iastaiea  Riantrr't  Guhte,  18^1) 

iSXS.  Tkc  cotton  plant  cultivated  in  Jamaica  is  a  dlfTercnt  species  from  that  grown  In  Italy,  Malta,  and 
tbe  Levant  It  is  the  Gouf  pium  barliad^nse  Linn.,  a  suflrutico^e  biennial,  growing  frum  six  to  fifteen 
feet  in  height,  with  lobed  leaves  and  yellow  flowers.  It  is  pro|)agated  by  the  ^eed,  which  is  set  in  rows, 
J^not  five  feet  asunder,  at  the  end  of  September  or  beginnuig  of  October  ;  at  first  but  slightly  covered, 
hut,  after  it  is  grown  up,  tbe  root  is  well  moulded.  '1  he  seed  is  subject  to  decay,  when  it  is  set  too  deep, 
eipcdzUy  m  wet  weather.  The  soil  should  not  be  stiff  nor  shallow,  as  this  plant  has  a  tap-root.  The 
g3^iuBd  IS  hoed  frequently,  and  kept  very  clean  about  the  young  plants,  until  they  rise  to  a  moderate 
height ;  othermve  they  are  apt  to  be  destroyed  by  caterpillars.  It  grows  fVom  four  to  six  feet  high,  and 
pradiKcs  two  crops  annually :  the  first  in  eight  montns  from  the  time  of  sowing  the  seed  ;  the  second 
witbin  four  months  after  the  first ;  and  the  produce  of  each  plant  is  reckoned  about  one  pound's  weight 
Tbe  batkdhes  are  pruned  and  trimmed  after  the  first  gathering  ;  and  if  the  growth  is  over-luxuriant,  this 
AcaUL  be  dooe  soooer.  When  great  part  of  the  pods  arc  expanded,  the  wi>ol  is  picked,  «nd  afterwards 
cleared  from  the  seeds  by  a  machine  called  a  gin,  composcil  of  two  or  three  smooth  wooden  rollers  of  about 
<ne  iDcfa  in  diamrto',  ranged  horizontally,  close  and  parallel  to  earh  other,  in  a  frame  ;  at  each  extremity 
they  are  toothed  or  channelled  longitudinally,  corresponding  cne  with  the  other ;  and  the  central  roller, 
besBf  moved  with  a  treadle  or  fijot-lathe,  resembling  that  ot  a  knife-grinder,  makes  the  two  utiiers  revolve 
ia  cootrvy  dircctkna.  The  cotton  is  laid,  in  small  quantities  at  a  time,  upon  these  rollers,  whilst  they 
are  si  aotkn,  and,  readily  passing  between  them,  drops  into  a  sack  placed  undenicath  to  receive  it,  Icav. 
i*ns  the  seeda,  wbicb  are  too  large  to  pass  with  it,  behind,  llie  cotton  thus  discharged  from  the  seeds,  is 
ritcTwards  hand-picked,  and  cleansed  thoroughly  from  any  little  particles  of  the  ptxls  or  other  substances 
whvrh  may  be  adhering  to  it  It  is  then  stow«!d  in  large  bags,  in  which  it  is  well  trod  down,  that  it  mav  lie 
dose  and  eonpact :  and  the  t)etter  to  answer  this  purpose,  some  water  is  every  now  and  then  sprinkled 
Ufoa  tbe  ootsl^  of  the  Itag,  the  marketable  weight  of  which  is  usually  three  hundred  pounds.  An  acre 
aay  be  expected  to  produce  from  two  hundred  and  forty  pounds  to  that  quantity,  or  two  itundred  and 
seventy  nwtiTMls  on  an  average     (Long's  Jam.,  vol.  iii.  p.  lio6,  et  scq. ;  and  Broviw.) 

H1-Il  The  indigo  cultivated  in  tkcnesi  Indies  is  the  same  species  as  that  groun  in  the  East  Indies  and 
other  pLaees  (Indig<Sfeta  tinct5ria),  though  there  are  various  species  and  vatietieb  which  aftord  a  similar 
^e.  Ittligo  thrives  best  in  a  free  rich  soil,  and  a  warm  situation,  frequently  refreshed  with  moisture. 
HaviaagfifatduMenaproperpieceof  ground,  and  cleared  it,  hoe  it  iiitolittletrenches,  not  above  two  inches, 
or  two  aacbes  and  a  halfl  in  depth,  nor  more  than  fourteen  or  fifteen  inches  asunder.  In  the  bottom  of 
tbeK,  ttaay  scasoo  of  the  year,  strew  the  seeds  pretty  thick,  and  immediately  cover  them.  As  the  plants 
shoot,  they  ihoold  be  frequently  weeded,  amd  kept  constantly  clean,  until  they  spread  sutijciently  to  cover 
^e  gtound.  Those  who  cultivate  great  quantities,  only  strew  the  seeds  pretty  thick  in  little  shallow  pits, 
l^'^ed  up  irregularly,  but  generally  within  four,  five,  or  six  inches  of  one  another,  and  covered  as  before. , 
Plants  nb^  in  this  manner  are  observed  to  answer  as  well  as  the  others,  or  rather  better :  but  they 
'^^■l^uTeiinreearein  the  weeding.  They  grow  to  fUlI  perfection  in  two  or  three  months,  and  are  observed  to 
2«weT  best  when  cut  in  ftill  blossom.  The  plants  are  cut  with  reaping  hooks,  a  few  inches  above  the  root, 
fi-j  ._  i^j-  carried  to  the  works,  and  laid  bv  strata  in  the  stee|>er.    Seventeen  negroes  are  sutticient  to 


<aTisgc  twenty  acres  of  indigo ;  and  one  acre  o'f  rich  land,  well  planted,  will,  with  bo«hI  seasons  and  proper 
T— iiifctiuuit^  yield  fire  hundred  pounds  of  indigo  in  twelve  months ;  for  the  plant  ratoons  (stools,  stoles, 
<w  t^kn,  I  e  it  sends  out  stolones,  or  new  growths),  and  gives  lour  or  five  creps  a  year,  but  must  be 


stolones,  or  new  growths), 

"1*«Ei€d  aOerwaida.    {Browne.) 
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ms,  Tht  et^ee  tree  {Jig.  161)  to  less  cultivated  in  Jamaica  than  in  Bar. 
badoes,  Domingo,  and  Bome  other  ialands :  the  richncu  of  the  soil  it  found 
to  lewei)  the  flavour  of  the  berry,  when  conqMired  with  thoee  produced  in 
the  Randj,  dry.  hot  soil,  and  arid  climate  of  Arabia.  In  a  rich  loil  and 
cool  situation  in  Jamaica,  Browne  infbmu  u«  that  it  nroduce«  ao  great  a 
quantity  of  flruit,  that  the  branches  can  hardly  sustain  the  weight :  the 
fhiit  large  and  succulont,  and  the  berries  lax  and  cl4.mmy.  Some  affirm, 
that  by  keei^ng  these,  and  other  West  India  berries,  for  ten  or  fourteen 
years,  they  wUl  become  equal  to  the  best  now  brought  from  Turkey. 
SmalUgrained  cofffae,  or  that  which  is  produced  in  a  dry  soil  and  warm 
situation,  will  in  about  three  years  be  as  good  as  that  in  general  use  in 
Jxmdon. 

1216.  7»  culiivaiiag  the  cqffte,  the  berries  are  sown  immediately  after 
being  gathered,  as  They  are  found  to  retain  their  vegetative  quality 
only  a  few  weeks.    In  three  months  they  are  fit  to  transplant,  either  to  a 
nursery  or  to  a  final  plantation.    In  the  low  lands  they  are  planted  five 
feet  apart,  and  in  the  mountains  ten  feet  or  more.    In  three  years  the 
plants  will  produce  a  crop,  and  continue  bearing  for  a  number  of  years. 
The  berries  are  gathered  when  they  are  Juf  t  about  to  drop ;  and  are  Imme- 
diately carried  to  sheds,  where  they  are  dried  upon  cloths  or  mats,  till  the  j 
husk  shrivels.    Thev  are  then  passed  through  between  wooden  rollers  I 
turned  by  a  mule,  which  separates  the  husk,  after  which  they  are  win.  ^ 
nowed,  suted,  cleaned,  exposed  to  the  sim  for  a  few  days,  and  then  bar. 
relied  up  for  sale.    The  produce  of  a  good  tree  is  from  one  pound  and  a 
half  to  two  pounds*  weight    {Brcvme*s  Hiit.  cf  Jam,,  p.  161.) 

1917.  ne  cocoa-root  or  eddoe  {K'rum  eteulMum)  and  alsoca  qiecies of  CialMiMN  produce  a  root  some> 
thing  like  the  Indian  yam  (JDioscbrea  sat^va)  Ukl- 1^)*  l>ut  difibr  froih  them  In  lasting  for  several  years. 
t,  ^— .  -'-^r  .  f       Both  the  cocoa-root,  and^am  are  cultivated  mud)  in  the 

same  way  as  our  potata 
cocoas  and  country  cocoa 
yams  have  a  stake  driven  i 


on  after  the  manner  of  hops. 
1S1&   The  plmtaiH  {mn 


lot,  and  yam  are  cultivated  much  in  the 
oUta  lliey  have  what  they  caUBouiboo 
f  cocoas,  and  Negro  and  white  yaass ;  the 
driven  in  at  each  hill  liar  the  vines  to  twine 


\aed)  la  cultivated  m 


rows  ten  feet  apart,  and  the  planU  seven  feet  asunder  In  the 
row.  The  following  account  of  the  manner  of  planting  and 
managing  will  give  some  idea  of  the  mode  in  which  agnGuL 
tural  operations  are  carried  on  by  a  slave  population,  and 
how  they  are  described  by  a  writer  who  has  been  *'  nearlr 
twenty  years  **  at  the  businessL  '*  The  ground  being  all 
cleared  from  grass,  bushes,  and  weeds,  and  lined  out  and 
pegged  every  seven  feet,  the  great  gang  should  be  put  In  with 
noes  to  dig  the  plantain  holes  at  every  pe«,  a  Negro  to  each 
row.  The  holes  should  be  dug  deep,  two  flet  long  by  sixteen 
inches  broad,  to  give  room  for  the  large  ponderous  plantain 
sucker  to  be  placed  in  them.  The  mould  must  be  haukd 
up  to  the  edge  of  the  hole,  and  broken  if  too  large.  The 
plantain  suckers  being  ready  and  trimmed,  each  negro 
should  take  some,  and  place  one  good  sucker  at  every  hole 
in  Che  piece,  and  b^n  to  plant  them,  by  taking  a  sucker,  and 

g lacing  it  with  the  but,  or  rooty  end.  in  the  bottom  of  the 
ole  i  make  the  sucker  lie  in  a  leaning,  reclining,  or  half- 
horizontal  position  in  the  hole,  with  the  small,  or  sucker, 
end  of  the  plant  a  little  above  the  ground ;  and  when  tlius  placed,  draw  the  mould  fttnn  the  bank,  and 
cover  the  plant  wcU  with  it,  leaving  a  little  of  the  plant  above  the  ground.  In  this  manner  the  plantain 
walk  should  be  formed.  In  a  few  weeks  (if  the  weather  is  fhvour^le)  the  young  plantain  shoot  will  be 
seen  rearing  its  perpendicular  head,  perhaps  three  or  four  growing  from  the  same  stock.  They  ahoold 
then  be  careftiUy  moulded,  and  cleared  of  grass  and  weeds  when  they  are  a  few  inches  hi^  No 
cavities,  or  water-logging  holes,  should  be  near  them.  The  banks  must  be  levdled  about  them,  the  boles 
filled  and  properly  dosed  up,  and  some  fine  mould  given  them  to  encourage  thdr  grovrth.  There  will  be 
no  occasion  to  give  them  more  than  two  mouldings  till  they  are  established  ;  but  they  must  be  care- 
Ailly  kept  dear  from  weeds  or  grass ;  and  when  any  dry  traw  happens  to  be  hanging  about  them,  it 
should  be  gently  cut  off"  with  a  knife,  and  pUced  about  their  roots,  to  keep  them  free  from  either  too 
much  sun  or  chiU.  A  plantain  walk  well  taken  care  of  will  be  in  bearing  in  twdve  months  after 
it  is  planted,  amply  remying  fnr  the  labour  and  trouble  of  planting  It,  and  ^ving  an  almost 
inexhaustible  supply  of  fine  provisions,  if  the  vicissitudes  of  hurricanes  or  storms  (which  this  climate 
is  unhappily  sup}ect  to)  do  not  destroy  it,  whidi  no  human  foresight  or  care  can  prevent 
When  a  phmtain  walk  is  made,  there  may  be  a  row  of  cocats  (1217.)  in  the  middle  of  the  ten  feet 
spaces,  which  will  yield  a  crop  by  the  time  the  plantain  walk  bears  fruit,  but  they  must  then  be  pulled 
up.  A  few  banana  (Miisa  sapl^ntum)  suckers  can  be  planted  in  the  plantain  row,  instead  of  piantun 
suckers;  sometimes  they  are  much  in  request,  as  a  luscious  wholesome  fruit,  and  for  the  strong  fine- 
flavoured  vinegar  which  is  produced  from  them.  After  this  piece  of  ground  is  thus  planted,  the  wnde  of 
It  may  l>e  sown  with  corn  (malse).  ^ich  will  not  lEyure  the  plantam  suckers  or  trees.  If  it  be  not  too 
close  or  thick.  **    ( Roughley,  pi  413, 41&) 

1S19.  The  Indian  arrow-root  {Mardni*  arundMeea)  Ip  cultivated,  and  yiddsan  annual  supply  of  roots, 
which,  bdng  washed,  bruised,  and  compressed,  yield  a  sUrch  esteemed  as  a  very  light  wholesome  food 
for  invalida 

122a  OtktrpianiSt  in  great  variety,  are  cultivated  both  for  culinary  and  medicinal  purposes,  and  in  the 
gardens  of  the  overseers  and  agents  ahnost  every  fruit  in  the  world  may  be  raised. 

1221.  Thepingutn  {BrotnHiM.  Pinguin)  is  grown  on  the  tops  of  ditches,  and  forms  an  imnenetraUe  fbuoi 

1222.  Matze  is  grown  among  the  canes,  and  In  fields  by  Itself  In  rows  four  feet  and  a  half  apart,  and  the 
com  dibbled  or  set  in  patches  of  four  seeds  in  a  space  of  six  inches  square. 

1223.  Guinea  grass  {Fdnicum  poipgmnum)  {Jig.  163.  b)  and  Scotch  grass  {Jig.  163.  a)  are  the  dorcn  or 
artificial  herbage  plants  of  Jamaica.  They  are  perennial,  and  grow  in  small  enclosures,  whldi  are  either 
eaten  down  or  mown.  Cane  t<^»,  the  leaves  of  maiye,  millet,  and  a  variety  of  other  herbage,  are  given  to 
the  muks  and  cattle. 

1 224.  RaiSt  antSf  and  other  vermin,  greatly  injure  the  canes ;  ticks  (Icarus)  of  dif- 
ferent kinds  and  flies  very  much  annoy  the  cattle ;  and  a  great  variety  of  evil  propensities 
and.  diseases  assail  the  negroes  and  their  children,  among  others  Obea,  and  what  Rough- 
ley  calls  "  eating  dirt,"  which  he  thus  characterises :  —  "  Too  much  tenderness  gives  the 
child  a  fretful  longing  for  the  mother,  and  her  scanty  milk  engendering  disuse,  and, 
what  is  worse  than  all,  often  (though  secretly)  giving  it  a  growing  liking  for  the  hateful 
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&d  hibit  d^  eatiii^  <lirt,  than  which  nothing  is  more  horribly  diaguttingj  nothing  more 
to  be  dreaded  ;  nothing  exhibiting  a  more  heart-rending  ghastly  spectacle,  than  a  negro 
cfaOd  poMcased  of  this  mahuly.      Such  is  the  craTing  appetite  for  tUs  abominable  cus- 
tom, that  few,  either  childreo  or  adults,  can  be  broken  of  it»  when  once  they  begin 
to  taste  and  swallow  its  inaiclioas  alow  poison.     For,  if  by  incessant  care,  watchfulness, 
or  keeping  them  about  the  dwelling-house,  giving  them  abundance  of  the  best  nou- 
mhii^  food,  stomachic  medicine^  and  kind  treatment,  it  is  possible  to  counteract  the 
electa  and  habit  of  it  for  same  time,  the  creature  will  be  found  wistfully  and  irresistibly 
t!o  itcal  an  opportunity  of  procuring  and  swallowing  the  deadly  substance.     The  symp- 
tons  ariang  from  it  are  a  ahortness  of  breathing,  almost  perpetual  languor,  irregular 
throbbing,  weak  pulse,  a  horrid  cadaTerous  aspect,  the  lips  and  whites  of  the  eyes  a  deadly 
pak  (the  sure  agns  of  noalady  in  the  Negro),  the  tongue  thickly  covered  with  scurf, 
nolfBt  palpHadon  of  the  heart,  inordinately  swelled  belly,  the  legs  and  arms  reduced  in 
9se  and  mnsde,  the  whole  appearance  of  the  body  becoming  a  dirty  yellow,  the  flesh  a 
qairenng  pellucid  jelly.      The  creature  sinks  into  total  indifference,  insensible  to  every 
tUb^  aroimd  him,  till  death  at  last  declares  his  victory  in  his  dissolution.     This  is  no 
euggetated  account  of  the  effects  and  termination  of  this  vile  propensity.   (/6. ,  1 1 8.  1 20. ) 
1235.  The  agriculture  of  the  other  West  India  Islands  may  be  considered  as  similar  to 
tbat  of  Jamala.     So  many  different  kinds  of  East  India  fruits  have  not  yet  been  intro- 
Aned  in  them  ;  but  the  great  articles  of  sugar,  coffee,  cotton,  indigo,  pepper,  &c.,  are 
007  where  cultivated       One  of  the  richest  of  these  islands  is  St.  Domingo,  now  inde- 
peadatt,  and  known  by  its  original  name  of  Hayti. 

Sic*.  VI.  Of  the  present  Slate  of  Jgriculture  in  South  America* 
1326.  The  d&mat€  of  South  America  combines  the  most  opposite  extremes.  The 
•ootbcm  parts  axe  sul^ect  to  all  the  horron  of  the  antarctic  frosts ;  Terrs  del  Fuego 
hong  aab|ect  to  the  almost  perpetual  winter  of  Greenland.  Even  under  tlie  torrid  lone 
die  cotd  is  extreme  on  the  Andes,  and  the  heat  and  moisture  equally  extraordinary  in  the 
phins.  The  surface  of  the  country  is  remarkably  irregular :  these  are  immense  chains 
of  mountains  which  stretch  along  the  western  coast  from  the  one  extremity  of  the  country 
to  the  other.  Many  parts  of  the  interior  are  still  obscure ;  wide  regions  on  the  great 
Bver  Mangnon  bcsng  covered  with  impenetrable  forests,  and  others  flooded  by  the 
ianndations.  In  the  south  there  are  vast  saline  plains,  and  small  sandy  deserts  and  savan- 
xaa^  This  country  being,  or  having  been,  almost  entirely  under  the  Spaniards  and 
Bartngucae,  the  cultivated  parts  display  a  slovenly  agriculture^  something  like  that  of 
S^aaa ;  the  varied  and  abundant  products  of  the  soil  depending  more  on  nature,  than  on 
HBD.  Indeed  minerals  have  always  been  more  the  objects  of  European  nations  in  Soutli 
Aaurica  than  vq^etables.  —  After  this  general  outline  we  shall,  without  regard  to  the 
BBoeot  political  changes,  offer  such  slight  notices  of  South  American  agriculture  as  we 
have  been  able  to  collect,  tmder  the  divisions  of  Terra  Hrma,  Peru,  Chile,  Paraguay, 
finiil,  Cayenne,  Colombia,  Surinam,  Amazonia,  and  Patagonia. 

12S7.  The  climate  tf  Terra  Firma  is  extremely  hot  throughout  the  year.  From  the 
moBtth  of  May  to  the  end  of  November,  the  season  called  winter  by  the  inhabitants,  is 
afanost  a  contrntial  succession  of  thunder,  rain,  and  tempests ;  tlie  clouds  precipitating 
die  rain  with  such  impetuosity,  that  the  low  lands  exhibit  the  appearance  of  an  ocean. 
Great  part  of  the  country  is  in  consequence  almost  continually  flooded  ;  and  this,  toge- 
ther with  the  excessive  heat,  so  impregnates  the  air  with  vapours,  that  in  many  of  the  pro- 
vhaces,  particularly  about  Papayan  and  Portobello,  it  is  extremely  unwholesome.  The 
ao3  of  tfab  country  is  very  d^rent,  the  inland  parts  being  exceedingly  rich  and  fertile, 
wiole  the  coasts  are  sandy  and  barren.  It  is  impossible  to  view,  without  admiration,  the 
ptrpetaal  verdure  of  the  woods,  the  luxuriance  of  the  plains,  and  the  towering  height  of 
the  mountains.  This  country  produces  com,  sugar,  tobacco,  and  fruits  of  all  kinds :  the 
most  lemaikable  b  that  of  the  manzanillo  tree ;  it  bears  a  fruit  resembling  an  apple,  but 
'vliicfa,  under  this  appearance,  contains  a  most  subtile  poison.  The  bean  of  Carthagena 
is  shoot  the  bigness  of  a  common  bean,  and  is  an  excellent  remedy  for  the  bite  of  the 
most  venomous  serpents,  which  are  very  frequent  all  over  this  country. 

1S28.  /h  Feru  the  soil  is  dry  ^md  has  no  rain,  vegetation  being  supported  by  immense 
^ews.  The  only  q>ot8  capable  of  cultivation  are  the  banks  of  the  rivers,  and  other  places 
siBceptible  of  being  artificially  irrigated.  The  improvement  of  Uie  mines  is,  or  ought  to 
he,  the  first  object  of  attention  in  this  singular  country. 

1229.  Oaie  is  an  extensive,  rich,  and  fertile  country.  The  climate  is  the  most  delf- 
cioQs  in  the  new  world,  and  is  hardly  equalled  by  that  of  any  region  on  the  fu'e  of  the 
csrth.  Though  bordering  on  the  torrid  zone,  it  never  feels  extreme  heat,  being  screened 
<«  the  cast  by  the  Andes,  and  refreshed  on  the  west  by  cooling  sea-breezes.  The  tern- 
POture  of  the  air  is  so  mild  and  equable,  that  the  Spaniards  give  it  the  preference  to  that 
«f  the  southern  provinces  of  their  native  country.  Tlie  fertility  of  the  soil  corresponds 
*itb  the  benignity  of  the  climate,  and  it  is  wonderfully  accommodated  to  European 
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productions.  The  most  yaluable  of  these,  corn,  wine,  and  oil,  abound  in  Chile,  as  it 
they  had  been  native  to  the  country.  The  soil,  even  that  part  of  it  which  has  been  long 
in  tillage,  is  so  little  degenerated  by  producing  successive  crops,  that  no  manure  b  neces- 
sary. The  grain,  as  some  say,  yields  from  100  to  150 ;  but  by  a  more  moderate  and  just 
estimate,  as  it  is  stated  botli  by  Molina  and  in  Peyrousc's  Voyage^  from  60  to  70  in  the 
midland  country,  and  in  the  maritime  40  or  50. 

1230.  Mtmy  qftheplanU  qf  Chile  are  the  same  vnth  those 
of  Enrope^  and  almott  all  the  potherbs  and  ft-uitf  of  our 
Continent  flourish  there.  The  northern  provinces  produce 
the  sugar,  cane,  the  sweet  potato,  and  other  tropical  plants. 
Maize  ts  comraon  and  abundant ;  the  magu  is  a  kind  of 
rice,  and  the  tuca  a  species  of  barley,  both  of  which  were 
cultivated  before  the  arrival  of  the  Spaniards.  Peas  and 
potatoes  were  also  well  known  to  the  Chilese.  Of  the  latter 
they  have  thirty  diffVrait  kinds:  and  it  is  even  conjectured 
that  this  valuable  root  was  first  brought  into  Europe  fhnn 
this  country.  The  large  white  strawberry  of  Chile  is  well 
known  in  English  gardens.  Many  of  its  plants  are  valuable 
as  dyes,  and  others  as  medicinal    The  vira-vira  expels  the 

Xe }  the  payco  is  excellent  for  indigestion.  Wild  tobacco 
unds  in  QiUe.and  also  the  annotto(A<jra  OreUdna).  {Jig. 
1G6l)  The  beauufUl  flowers  and  shrubs  are  infinite.  In. 
cense,  not  inferior  to  that  of  Arabia,  is  produced  by  a  shrub, 
distilling  tears  of  a  whitish  yellow,  and  of  a  bitter  aromatic 
taste.  The  trunk  of  the  puvl  supplies  excellent  cork ;  the 
Salsbla  /Td/t  is  plentiful  on  the  shores ;  and  Chile  produces  seven  kinds  of  bcautiftil  myrtles,  one  of  whid) 
yields  an  excellent  stomachic  wine,  preferred  by  strangers  to  any  muscatel  The  crelon  mmlsbes  a  tes, 
which  Is  known  as  a  vermiAige.  An  acacia  of  the  province  of  Quillota  yidds  a  balsam,  which  is  used  in  the 
cure  of  wounds ;  and  the  palqui  is  esteemed,  as  a  febriAigc,  superior  to  the  Perurian  bark.  The  C&sna 
S4nna  grows  on  the  banks  of  the  rivers  Maypo  and  Salvia.  Of  ninety^seven  kinds  of  trees  that  diversify 
the  beautiful  forests  of  Chile,  only  thirteen  lose  their  leaves  in  winter.  Cypresses,  pines,  and  red  and 
white  cedars  grow  in  the  valleys  of  the  Andes ;  the  red  cedars,  particularlv  in  the  Isle  of  Chikw^  are 
of  an  enormous  size,  so  that  fW>m  700  to  800  planks,  twenty  feet  long,  may  be  cut  ttam.  one  tree.  The 
cinnamon  tree,  which  yields  what  is  called  Winter's  bark,  is  regarded  as  sacred  by  the  Araucans,  who  pre. 
sent  It  as  a  token  of  peace.  BeautifUl  woods  of  various  colours  are  suralied  bv  the  Chilese  forests.  Vines, 
though  none  appear  to  be  natives,  flourish  admirably  well :  they  are  round  in  the  forests,  aridng  ttwa 
seeds  deposited  by  the  birds  :  on  the  confines  of  the  river  Mauli  they  are  three  or  fbur  feet  hign,  and 
supported  by  stakes ;  but  Airther  to  the  south  they  are  left  loose  on  the  sides  of  the  hills.  The  best  wine 
is  that  which  is  obtained  fh>m  the  banks  of  the  river  lUti.  and  Is  commonly  called  wine  of  Conception; 
it  is  rpd,  generous,  of  an  excellent  flavour,  and  equal  to  the  best  in  Europe.  Muscatd  wines  are  also 
excdlent  The  vintage  is  in  April  and  May.  All  the  other  European  fVults  attain  the  greatest  perfbctioa 
Most  of  the  European  animals  have  improved  in  this  delicious  climate  and  fiertile  country.  The  oele. 
brated  Spanish  sheep  have  not  lost  any  of  their  distinguished  qualities :  the  homed  cattle  are  larger  than 
those  of  Stoaln ;  and  the  breed  of  horses  surpasses  both  in  beauty  and  spirit  the  famous  Andaludan  Face 
fhKn  which  they  spring. 

ISSl.  Paixig}iay  is  a  fertile  province,  and  singularly  prolific  in  native  vegetables.  The 
climate  is  extremely  hot :  the  surface  of  the  country  consists  generally  of  extensive  plains ; 
but  some  tracts  are  very  mountainous.  The  soil  is  every  where  rich  and  deep ;  and  the 
native  pastures  so  excellent,  that  the  immense  herds  of  wild  oxen  which  feed  on  them  axe 
only  valued  for  their  skins ;  the  flesh  being  left  to  be  consumed  by  ravenous  beasts  and 
birds.  Among  the  agricultural  products  may  be  mentioned  the  potato,  of  vrfaich  Uiey 
have  several  sorts  of  a  large  size ;  red,  white,  and  yellow  cotton  ;  maize,  wheat,  and  the 
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Tine.  The  last  is  greatly  injured  by  the  ants ;  but  where  that 
insect  is  kept  under,  the  wine  of  Paraguay  is  excellent.  Tlie 
bean,  pea,  melon,  cucumber,  lettuce,  turnip,  mustard,  cress,  leek, 
onion,  asparagus,  and  other  European  vegetables,  are  found  wild 
in  the  plains.  Hie  forests  abound  in  the  most  valuable  trees, 
among  which  is  the  Cinchona,  or  Jesuits*  bark,  so  called  because 
the  Society  of  Jesus  settled  there  had  originally  the  monopoly  of 
this  medicine;  the  sarsaparilla,  sassafras,  guaiacum,  dragon's 
blood,  nux  vomica,  vanilla ;  Theobroma,  or  chocolate  plant  (Jig» 
167.) ;  and  several  species  of  the  Oeratonia,  the  seeds  of  which  are 
ground  and  made  into  bread.  Palms,  figs,  peadies,  pome- 
granates, lemons,  and  oranges  are  cultivated ;  and  the  jujube,  mul- 
berry, granadilla,  banana,  pine-apple,  and  a  great  variety  of 
other  firuits,  are  found  in  a  wild  state.  Of  the  live  stock,  the 
most  abundant  are  the  ox  and  the  camel ;  but  there 
are  horses,  asses,  sheep,  many  wild  swine  {fig,  168.), 
and  poultry.  The  bear,  elk,  deer,  ostrich,  and  others, 
are  in  a  wild  state. 

1232.  Brazil  is  the  most  extensive  empire  in 
South  America,  rivalling  Europe  in  size,  while  its 
prorinces  may  be  compared  to  the  territories  of  European  sovereigns.  It  enjoys  a 
climate  but  little  inferior  in  salubrity  to  that  of  Chile,  but  less  variable,  as  the  interior 
is  not  traversed  by  chains  of  lofly  mountains.  The  climate  of  the  Scrtoens  (a 
general  name  for  the  inland  country)  is  colder  in  winter,  and  warmer  in  summer,  than 
that  of  the  maritime  parts.  The  first  of  these  peculiarities  is  caused  by  its  greater 
deration ;  and  the  second,  by  its  sandy  arid  nature,  and  by  the  air  not  being  cooled  by 
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the  ddidoiis  tea  biceaes  of  the  const.  Duzing  the  niny  aeMOo  (which  is  the  trapical 
winter)  the  nigbts  axe  sometimes  chilly ;  and,  although  the  thermometer  is  seldom  lower 
tfan  68°  or  65°t  the  warmth  of  a  fire  b  found  desirable.  Hiis  coldness  is  principally  felt 
in  HinaB  Geraes  (the  most  mountainous  part  in  Braxil),  and  in  the  other  proTinces  beyond 
Rio  de  Janeiro.  In  comparison  of  the  extent  of  the  country,  the  rirers  are  very  few ; 
sod  nearly  throughout  the  interior  there  is  a  general  deficiency  of  water,  eren  for  the 
purposes  of  life.  During  the  dry  or  summer  season  the  heat  is  excessiye,  yet  it  is 
neither  unhealthy  nor  rery  oppresstve,  being  mitigated  by  the  sea  breexe,  which  usually 
KU  in  about  half  past  seren  or  eight  o'clock  in  the  morning,  and  continues  until  sunset. 
1233.  J%e  vegetahie  production*  of  BraxU  are  numerous  and  important.  The 
eztensiTe  cultiratioa  of  the  sugar-cane  and  cotton  plant  has,  of  late  years,  given  an 
importance  to  its  commerce  far  greater  than  that  of  any  other  neighbouring  state.  The 
sogir  plantations  are  confined  to  a  short  distance  from  the  coast,  on  account  of  the 
sDpeiior  quality  of  the  soil  (a  red  clayey  loam),  and  the  difficulty  of  conveyance  in  a 
coontry  where  regular  carriage  roads  do  not  exist.  Cotton  thrives  best  on  those 
poor,  ssndy,  and  dry  lands,  which  are  met  with  at  a  distance  from  the  sea ;  it  is,  there- 
fine,  cultivated  only  in  the  interior,  and  is  brought  to  the  coast  on  the  backs  of  mules  and 
hones,  frequently  from  a  distance  of  150  miles.  Coffee  has  not  yet  been  cultivated 
very  eztensiTdy,  although  it  thrives  remarkably  well,  partictdarly  near  Rio  de  Janeiro ; 
vfacat  u  only  produced  in  the  milder  provinces  of  the  South,  and  even  there  but  spar- 
ingly. Ind»d,  the  **  staff  of  life,"  throughout  the  greatest  part  of  Brazil  is  the  man- 
dinxa,  known  in  the  West  Indies  by  the  name  of  cassava ;  the  root,  being  divested  of 
its  poisonous  juices  by  pressure,  is  rasped  or  ground  so  as  to  resemble  sago ;  and,  being 
hoiled,  fiinns  the  principal  sustenance  of  the  great  mass  of  the  people.  The  cultivation 
of  the  plant  is  easy  ;  it  will  thrive  both  in  the  richest  and  poorest  soil,  and  vast  quantities 
are  grown  in  the  sandy  (or  tabulara)  tracts  of  Paraiba,  Maranham,  and  Peniambuoo. 
As  we  approach  the  southern  provinces,  the  mandiocca  in  some  measure  gives  place  to 
the  msise  or  Indian  com,  which,  although  less  nutritious,  is  much  esteemed  both  by 
msa  and  beast :  its  culture  however  is  more  confined,  as  it  requires  a  good  soil  and 
fieqnent  moisture,  liice  is  grown  but  sparingly,  and  not  in  sufilcient  quantities  to 
nake  it  an  article  of  commerce.  Besides  these  esculent  vegetables,  there  are  many 
etfaeis,  either  indigenous,  or  introduced  by  the  Portuguese  f!n>m  their  African  posses- 
■oos;  smong  these  may  be  reckoned  the  ochro,  the  difierent  species  of  Qipsicum,  yams, 
and  lore  apples.  I  believe  the  potato  is  unknown  in  Brazil ;  several  attempts  were 
made  in  1817  by  the  English  residents  of  Pemambuco  and  Bahia,  to  cultivate  tiiis  root 
fiom  the  English  stock  ;  but  they  were  completely  unsuccessfril.  The  tobacco  of  Brazil 
it  wdl  known :  very  extensive  tracts  in  the  vicinity  of  Bahia  are  entirely  covered  with 
this  plant,  which  flourishes  best  in  a  light  sandy  soil ;  although  great  attention  is  paid  to 
its  cuhiTation,  the  leaves  are  dried  in  a  careless  way,  and  the  subsequent  operations 
oondocted  in  a  most  slovenly  manner.  The  fruits  are  in  great  variety  :  besides  those 
oommon  to  the  West  India  Islands,  and  other  parts  of  tropical  America,  as  the  cocoa  nut, 
piae-apple^  plantain,  banana,  mango,  jack,  custard  apple,  oruige,  and  citron,  there 
are  Kvoral  others  peculiar  to  this  country,  and  only  known  by  Indian  names.  Those 
above  ennmersted  are  only  to^  be  met  with  near  the  coast ;  but  the  cashew  tree,  so  valu- 
able for  the  astringent  qualities  of  its  fruit,  covers  extensive  tracts  in  the  interior  of 
Pcnamboco  and  Paraiba,  where  the  soil  is  loose,  sandy,  and  arid.  In  similar  situations 
sre  abo  to  be  seen  many  kinds  of  guava.  While  the  fruit  of  the  larger  species  of  passion 
flower  (Paasifiore)  is  much  esteemed  for  the  coolness  and  delicacy  of  its  pulp,  the 
Eoropean  frints,  which  thrive  so  well  on  the  table  land  of  Mexico,  and  on  the  sides  of 
die  Cordilleras  of  Chile,  wither  and  die  beneath  the  fervour  of  a  Brazilian  sun.  Hie 
rise,  indeed,  is  sometimes  seen  in  the  gardens  of  the  rich  ;  and  there  is  no  doubt  but 
that  it  might  be  cultivated  with  complete  success  in  the  southern  provinces ;  but  this 
has  been  hitherto  prevented  by  that  short-sighted  policy  of  the  mother  country,  which 
prohibited  both  the  vine  and  the  olive  from  being  planted  in  any  of  the  colonies. 
Agricnltare  and  gardening,  in  short,  are  here  in  their  infancy.  There  is,  indeed,  a  botanical 
gaiden  both  at  Bio  de  Janeiro  and  Pemambuco ;  but  the  first  is  neglected,  and  the 
last,  existing  (in  1816)  only  in  name,  is  a  wilderness.  The  private  gardens  of  the 
higher  classes  usually  consist  of  orange,  dtron,  and  lime  trees,  planted  in  rows, 
iatennized  with  a  few  heaTy  earthen  pots  of  China-asters,  pinks,  and  other  common 
plants  of  Europe,  hen  esteemed  because  they  are  exotic  ;  while,  as  in  other  countries, 
the  moA  lorety  creepers  and  flowering  slmibs  grow  in  the  tliickets  and  fences, 
totally  disregarded.  The  woods  and  forests  abound  with  innumerable  medicinal 
plaiits  es  the  castor,  two  species  of  contrayerva  (Dorstenio  rotundifolia  and  pemam- 
hocanaof  Arruda),  the  pinao,  the  angelim  [Skoiembra  pemambuc(''nsis  Arru.)^  and  many 
otliers  the  names  and  qualities  of  which,  the  Brazilians,  from  some  unaccountable  fancy, 
studiously  conceal  from  Europeans,  although  they  vrillingly  administer  them  as  pre- 
pared medicaments  when  applied  to.    The  most  valuable  dyeing  wood  is  that  bearing  tlie 
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name  of  the  country :  the  monopoly  which  the  crown  assumed,  of  cutting  and  export- 
ing it,  was  so  arbitrary  and  vexatious,  that  it  has  been  used  as  fire-wood  by  many  of 
the  planters,  to  conceal  from  the  revenue  officers  that  it  was  found  on  their  lands.  Its 
produce  has  long  been  gradually  diminishing,  and  unless  some  judicious  measures  are 
adopted,  this  valuable  wood  will  be  totally  lost  in  a  few  years.  Tliere  are  many  other 
beautiful  woods  fit  for  ornamental  furniture,  but  none  are  so  well  known  as  the  rose 
wood  (said  to  be  a  species  of  Jacaranda),  which  of  late  years  has  become  so  £uhional>le 
in  this  country.  Numerous  species  of  laurel  and  myitle  abound  in  the  forests ;  the 
Mimosa  sensitiva,  or  sensitive  plant,  will  sometimes  form  impenetrable  thickets  on  the 
sides  of  the  ponds  and  rivers ;  while  the  various  species  of  Amaryllis,  as  also  the  crimson 
passion  flower,  are  more  particularly  natives  of  the  southern  provinces. 

1234.  The  botanitts  qf  Europe  have  long  been  unacqnaiiUed  with  the  plant  which  produces  the  true 
Ipecacuana  ;  and  even  those  who  have  recently  travelled  in  Brazil  appear  to  have  fallen  into  •  .---»-- 


on  this  subject  In  foct,  there  are  two  plants  essentially  very  diflbrent,  but  which,  tronx  posussing  the 
same  medicinal  qualities,  have  long  passed  under  the  same  name,  even  in  Brazil  The  opinion  of  the 
accurate  Arruda,  whose  name  as  a  botanist  may  rank  with  the  first  in  Europe,  but  who  lived  and 
died  in  Brazil,  may  be  considered,  on  this  question,  as  decisive.  He  considers  the  true  ipecacuana.  or 
Ipecacuanha  preta  of  the  natives,  as  belonging  to  a  new  genus.    This  plant  he  calls  Ipecacnitna  officinalis 


{Cent.  Plant.)  i  it  grows  in  the  southern  provinces,  and  requires  shade  The  other,  called  by  the  Bra. 
silians  the  white  sort  (/.  Branca),  is  the  PombiUto  IpecacKonha  of  Vandd :  this  is  found  in  condderabte 
abundance  in  the  sandy  tracts  of  Pemambuco  and  Paraiba,  and  its  root,  when  dried  and  pounded,  is 


much  used  in  these  provinces  as  a  gentle  purgative;  it  likewise  promotes  perspiration,  and  i 
stimulant  qualities.  {Stpainson*t  MSS!) 

1235.  7%<r  pot  tree  {Licutkis  oliiria)  is  one  of  the  greatest  ornaments  of  the  woods ;  its  immense  stem 
Is  above  a  hundred  feet  high,  and  spreads  into  a  msjestic  and  vaulted  crown,  which  is  extremely  beauti. 
All  in  the  spring  when  the  rose-coloured  leaves  shoot  out.  and  in  the  flowering  season  flrom  the  large  white 
blossoms.  The  nuts,  which  have  a  thick  shell,  are  of  the  size  of  a  child's  head,  with  a  M  which  is  locae 
all  round,  and  which  at  length,  when  the  weight  of  the  flruit  turns  it  downwards,  separates,  and  lets  the 
seed  fSiU  out  In  a  high  wind  It  is  dangerous  to  remain  in  the  woods  on  account  of  these  heavy  nuta 
foiling  fh>m  so  great  a  heisht  The  seeds  are  collected  in  great  quantities  bv  the  Indians,  who  aurc 
extremely  fond  of  them,  and  either  eat  them  raw,  or  preserve  them  roasted  and  pounded,  in  pot%  and 
the  shells  themselves  are  used  as  drinking  cups.  {Spix,  vol.  iL  p.  8SS.) 

1236.  Dr.  Arruda  has  described  several  qf  the  most  valuable  o/  those  indigenous  plants  whose  fibres  are 
adapted  for  economic  purposes.  The  most  important  of  these  ore,— 1.  The  caroft  (BromUf'a  varieg^ta  Ar.\ 
fbund  in  great  abundance  in  the  Sertoens  of  Paraiba  and  of  the  northern  provinoei :  the  fibres  of  the 
leaves  are  of  two  kinds }  flrora  one,  a  very  strong  cordage  is  made,  while  the  other  is  manufoctured  bj 
the  fishermen  into  nets,  and  sometimes  into  a  coarse  cloth,  when  care  is  taken  in  preparing  the  thread. 
SL  The  Crauata  de  Rode  (Bromilm  sagen&ria  Jr.)  is  confined  to  the  maritime  parts  of  Pemambuco  and 
Paruba :  the  leaves  are  from  six  to  nine  feet  long,  and  the  fibres  so  strong,  and  at  the  same  time  so  fine, 
that  cables  made  flrom  them  are  much  superior  in  strength  to  those  of  Eurof^e^  while  they  are  equally 
well  adapted  for  suLcloth  or  stockings.  The  most  delicate  fibres,  however,  are  those  procured  ftom 
the  leaves  of  the  ananas  (Bram^fa  Andnas),  as  they  are  capable  of  being  manufoctured  into  doth  of 
a  superior  quality.  Other  plants  possess  the  same  qualities,  though  in  an  inferior  denee.  The  Bra. 
zilian   government  has  hitherto  paid  little  attention  to  these  matters.    {Sicainson*s  MSS.) 

12S7.  Brazil  likewise  produces  a  species  qf  croton,  the" leaves  of  which  are  sometimes  used  as  a  subatittate 
fbr  the  tea  of  China.  Some  years  ago,  the  government  evinced  a  great  desire  to  introduce  and  cultivate 
the  genuine  tea  plant,  and  actually  mduccd  several  Chinese  to  settle  near  Rio  de  Janeiro,  for  the  purpoae 
of  superintending  Its  culture :  the  plan,  however,  firom  some  jealousy  or  mismanagement,  was  abandoned 
before  it  had  received  a  fair  trial  A  similar  project  was  formed  for  hitrodudng  the  cochineal  insert, 
but  which,  from  simihur  causes,  proved  equally  abortive.  There  is  every  reason  to  believe,  however,  that 
both  would  have  succeeded  under  proper  management  {Swainson's  MSS.) 

1 238.  The  live  stock  qf  Brazil  chiefly  consists  of  homed  cattle,  which  are  pasttired  in  great 
numbers  in  the  interior  of  the  southern  provinces.  The  hides  are  sent  ta  Europe :  and 
the  flesh,  after  being  cut  into  long  stripes  and  dried  in  the  sun,  becomes  an  article  of 
considerable  internal  commerce.  Paraiba  and  Rio  Grande  are  particularly  celebrated 
for  this  traffic.  Fresh  meat,  even  in  maritime  towns,  cannot  always  be  had,  and  is  at  all 
times  dear.     Swine  are  good,  but  sheep  and  goats  are  almost  unknown. 

1239.  Cavies  o/differetU  speaes,  porcujdnest  armadillos,  and  other  wild  animals,  abound 
in  some  of  the  forests;  most,  if  not  all,  are  eaten  by  the  native  Indians  and  the  Bra- 
zilians: the  former  do  not  even 
reject  the  monkeys.  In  some  parts  l'^^ 
of  the  interior  are  small  ounces, 
but  they  seldom  show  themselves 
by  day.  Hammocks  made  of  net- 
work are  universally  preferred  to 
beds ;  and  firom  being  of  little  va- 
lue, Uiey  are  generally  possessed  by 
the  poorest  natives,  who  suspend 
them  between  beams  in  the  house, 
or  trees  in  the  open  air.  (Jig,  169.) 
ilb.) 

1240.  Cayenne  or  French  Guiana,  ^ 
is  a  fertile  country,  and  has  been  ' 
long  well  cultivated  by  the  colonists.  The  climate  is  salubrious ;  the  surface  of  the 
country  is  not  mountainous,  but  abounds  in  hills  and  forests ;  the  soil  is  in  general 
uncommonly  fertile,  and  the  productions  it  yields  are  of  excellent  quality.  The  Cayenne 
pepper  (Cdpsicum  innuum,  and  other  species)  is  a  noted  produce  of  this  country,  and, 
with  sugar,  cocoa,  coffee,  indigo,  maize,  cassia,  and  vanilla,  forms  the  chief  article  of  its 
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Tbe  interior  parts,  thougfa  mucfa  Delected,  and  remaining  otwfnicted  by 
thick  fwesto  and  undenrood,  feed,  nev«rthele«y  a  great  number  of  bones,  sbeep,  goate^ 
and  cattle!,  wkdth  xoam  at  pleasure :  tbe  beef  ud  mutton  are  reckoned  eiceilent. 
(J^sum  Rmatifue  de  Onfenne,  Paris,  176S.) 

1-241.  ColoiUAa  b  a  fertile  tract  of  country,  witb  an  incgular  suHlue  and  wann 
(filiate.  An  aaaodation  was  fonned  in  London  some  years  ago  to  send  emigrants  thitber. 
A  naDiott  of  acres  were  granted  to  it,  besides  several  important  exemptions,  by  tbe 
Coiomfaiao  goresnmient.  A  bundred  and  ninety-one  persons  left  Scotland  to  settle 
there  in  18S5;  but,  according  to  tbe  superintendent,  tbey  were  socb  a  set  of  people, 
with  a  very  lew  exceptions,  as  could  not  have  been  procunNd  in  any  country.  They  had 
every  advantaige,  but  acted  as  if  resolved  to  avail  themselves  of  none.  Yet,  1^  the 
lurgeon's  report,  tbe  most  sickly  months  in  the  year  were  passed  over  by  a  population 
of  drunken  adnhs,  and  a  large  proportion  of  children,  with  a  mortality  of  about  one 
fifth  kas  tban  that  of  the  most  healthy  parts  of  Europe.-  Mr.  Powles  is  perfectly 
justified  in  his  declaration,  that  tbe  defaulters  in  this  transaction  are  tbe  settlers  tbem- 
<eiTes.  They  are  tbe  parties  who  have  not  performed  their  agreement ;  and  who»  by 
iLdr  own  misconduct,  have  brought  a  very  heavy  loss  upon  the  association  ;  and  what  is 
TOOK  to  be  r^retted,  have  greatly  retarded  the  progress  of  an  undertaking  calculated  to 
produce  tiie  most  extensive  advantages  both  to  Colombia  and  Great  Britain.  We  trust 
tbe  mcoeas  of  this  wise  and  benevolent  experiment  is  retarded  only.  Tbe  million  of 
acres  granted  to  this  company  present  a  very  diflTerent  prospect  and  security  from  those 
golden  bobbles  wbidi  the  Reports  of  Messrs.  Head,  Andrews,  and  Beaumont  have  by 
ifais  time  blown  away.     {Ed,  Reis,  Jan.  1828.) 

1242.  Surinam  is  a  low  moist  country,  which  has  been  in  part  studded  witb  wooden 
biRises  (fg.  17a),  -.Q 

sod  ndl  cultivated  '       ^'^ 

bytbe  Dutch.  Tbe 
djaaale  is  hot*  and    .=^ 
is   tbe  most    un> 
beahby  and  pesti. 
'     '  '    m    Sooth 


the  neat  m 
wM^wiry  is  tem- 
pered by  tbe  aea  breexe.  Tbp  surface  of  the  country  is  little  varied  by  inequalities. 
Tbe  uncultivated  parts  are  covered  with  immense  forests,  rocks,  and  mountains,  some 
of  tbe  latter  enridied  witb  a  great  variety  of  mineral  substances ;  and  the  whole  country 
is  inlefsccted  by  very  deep  marshes  or  swamps,  and  by  extensive  heatlis  or  savannas. 
The  sofl  is,  in  general,  very  fertile ;  and  its  fertility  may  be  ascribed,  not  only  to  the 
nias  and  wmrmth  of  this  climate,  but  also  to  the  low  and  marshy  situation  of  the  country, 
wfaidt  prevents  tbe  intense  heats  from  destroying  vegetation,  and  to  the  extreme  ridiness 
of  the  soil,  particularly  in  those  parts  that  are  cultivated  by  European  industry. 

124S.  Tie  prmc^fol  products  of  Surinam  are  tobacco^  sugar,  coffee,  cocoa,  cotton,  and 
iaSgOm  Tbe  quaasia  tree,  or  bitter  drug,  used  by  the  porter  brewers,  grows  wild  in  the 
voods,  and  was  first  exposed  for  sale  by  a  native  called 

Qpaso,  after  whom  the  tree  is  named.     The  cabbage 

tree  is  abundant ;  and  under  the  rind  of  tbe  palms  is 

finad  tbe  Oirculio  jjahn>mm  Lin.  (fig.  171.  a),  the 

fawa  of  wfakh  {b)  u  eaten  by  the  natives  as  a  luxury. 

A  very  interesting  account  of  this  colony  is  given  by 

G^tain  Stedman  (Jbumo/,  2  toIs.  4to»  1794),  who  filled 

SD  important  military  situation  there  for  several  years. 

Has  gentleman,  in  the  midst  of  tbe  most  arduous  duties, 

contrived  to  make  himself  tolerably  comfortable.     He 

built  s  oountrr  boose  there  (  Hg.  172.^  kept  a  wife, 

children  and 


boilt  s  ooontiy  boose  there  {Jig.  172.);  kept  a 
pigs,  bees,  sheep,  and  cattle,  and  bad  childrei 
■bvcs.    He  lived  by  turns  with  his  femUy  in  a  1 


bouse^ 
aad  with  strange  women  in  the  vroods,  where  be 
dept  in  hammocks  {Jig.  173.)  and  adopted  many 
of^  practices  of  the  natives.  He  made  many  sketches^  and  kept  a  journal ;  and 
^t*  many  years  full  of  interesting  adventures  with  the  rebellious  natives,  and  of  endearing 
accnes  with  Joanna  his  local  wife,  be  came  home  and  wrote  a  very  entertaining  account 
of  what  he  had  seen  and  done.    (See  StedmatCs  Surinam,  2  vols.  4to,  1794.) 

1244.  Amaaoma  is  an  extensive,  unconquered,  or  at  least  uncivilised,  country.  In  so 
^  ai  it  is  known,  its  climate  is  more  temperate  than  might  be  expected  from  its  geogra- 
P^Boi  position.      Tbe  surface   of  the  country  is  clothed,  in  most  places,  by  inter- 
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minable  foresti,  and  its 
immense  river  is  well 
known.  The  soil  of  s 
small  settlement  formed 
by  the  Portuguese  is 
very  fertile,  and  pro- 
duces com,  grain;  and 
all  kinds  ot  tropical 
fruits ;  besides  a  variety 
of  timber,  as  cedar,  braail 
wood,  oak,  ebony,  iron 
wood,  lo^ood,  and  ' 
other  dyeing  woods ;  < 
and  also  cocoa,  toliacco, 
sugar  canes,  cotton,  cassava  root,  potatoes,  yams,  sarsaparilia,  gums,  raisins,  balsams  of 
various  sorts,  pine-apples,  guavas,  bananas,  &c.     The  forests  abound  with  wild  boncy. 


and  also  with  tigers,  wild  boars,  buffaloes,  and  cavies ;  while  the  true  Amazonian  parrot. 


with  a  green  plumage  and  pale  yellow  front  {fg,  174.),  is  found  in  vast  flocks,  and 

The  rivers  and 


174 


annually  exported  to  all  parts  of  Europe, 
lakes  afford  an  ample  supply  of  fish,  manattas,  and  mud- 
tortoises  ;  but  the  alligators  and  water  serpents  render  fishing 
a  dangerous  employment.     The  trees,  fields,  and  pUnts  are 
verdant  throughout  the  year. 

1 245.  Patagonia  consists  mostly  of  open  deserts  and  savannas, 
with  a  few  willows  on  the  rivers.  It  seems  to  enjoy  a  tem- 
perate but  rather  cool  climate ;  but,  separated  in  the  middle  by 
the  vast  mountains  of  the  Andes,  one  part  of  it  differs  widely 
from  the  other.  Northward  of  La  Plata,,  this  part  of  South 
America  is  covered  with  wood,  and  stored  with  an  inexhaustible 
fund  of  large  timber:  but,  southward  of  that  river,  there  is 
scarcely  a  tree  or  shrub  fit  for  any  mechanical  purpose ;  yet 
even  this  seemingly  barren  counti^  has  some  good  pastures. 
Hiere  are  numerous  droves  of  wild  homed  cattle,  and  abun- 
dance of  horses,  both  originally  introduced  by  the  SfMiniards. 

1 246.  Of  the  South  American  islartds,  that  of  Juan  Femandes  abounds  in  pasture,  cattle, 
and  woods ;  and  Terra  del  Fuego,  amidst  its  horrible  snows,  exhibits  a  variety  of  plante. 
Tlie  Falkland  Islands  contain  number  of  fowls  and  plants,  somewhat  resembling  those 
of  Canada.  Georgia  is  a  field  of  ice,  in  which,  or  in  any. of  the  other  islands,  there  is  no 
cultivation  whatever. 
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CiaCUMSTANCSS. 

1 247.  jigricuUuret  considered  with  regard  to  climate,  territorial ntrfacey  and  society,  presents 
some  features  which  it  may  be  instructive  to  contemplate.  Whoever  has  perused  with 
attention  the  outline  which  we  have  now  concluded  of  the  field  culture  of  the  different 
nations  of  the  world,  must  have  a  general  and  enlarged  >'iew  of  tliat  art ;  and  must  ne- 
cessarily have  observed  that  there  are  different  species  of  territorial  culture,  founded  on 
difference  of  geographical  position  or  climate,  difference  of  physical  circumstances  or 
surface,  and  difference  of  civilisation  or  human  wants.  Tlic  object  of  the  present  Book 
is  to  characterise  these  different  species,  and  to  refer  to  them  the  proper  districts  through- 
out the  world. 
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Chap.  I. 
AgrieuUurg  at  ht/iuenced  by  Grographkal  Circumstancet. 

ZS48.  The  mfhunce  of  cUmate  extends  not  only  to  the  kind  of  plants  and  animala 
to  be  reared,  but  alao  to  the  mode  of  rearing.  A  few  useful  plants  are  uniyersal,  and  but 
a  frir.  Of  those  belonging  to  agriculture,  we  may  enumerste  most  of  the  annual 
psstuie  or  bay  grasses,  and,  of  the  cereal  grssses,  the  wheat,  rye,  and  barley.  The 
oat,  the  pea,  bean,  turnip,  potato,  and  the  perennial  pasture  grasses,  will  neither  thriye 
m  Tery  hot  nor  in  very  cold  Himates ;  the  maize,  millet,  and  rice  can  only  be  grown  in 
wam  coimtries,  and  the  oat  in  temperate  regions.  The  roots  and  fruits  of  what  ara 
denominated  hot  climates,  as  the  yam,  plantain,  bread-fruit,  &c.,  are  limited  to  them ; 
sod  equally  so  the  timber  trees  of  temperate  and  torrid  regions,  as  the  oak  and  pine,  the 
mshogany  and  teak  tree. 

1249.  Anhnab  as  weU  <u  piantt  are  afiected  by  climate.  Some  animals  are  unirer- 
ssl,  as  &e  ox  and  swine,  which  are  found  in  every  latitude  ;  others  are  limited  in  their 
ranges  as  the  ron-deer,  camel,  elephant,  and,  considered  as  a  domesticated  animal,  the 
iheqiu  Hie  horse  and  ass  are  nearly  universal,  but  cannot  be  substituted  for  the  rein- 
deer. Hie  sheep  will  exist  in  India  and  also  in  Greenland,  but  loses  its  'useful  charac- 
ter in  both  countries ;  in  Greenland  it  requires  protection  during  nine  months  of  the 

ir,  and  in  India  the  wool  is  changed  to  hair,  and  the  carcass  is  too  lean  for  the 


lS5a  Thematutgement  required  for  both  plants  and  animals  depends  materially  on  cli- 
mate. It  is  DOC  easy  for  a  person  who  has  niever  been  out  of  Britain  to  conceive  a  just 
idea  of  die  aquatic  culture  even  of  Italy  or  Spain.  In  these  countries  tliough  most  crops, 
whcdier  of  grain  or  roots,  require  watering,  yet  some  in  the  rainy  season  may  be  obtained 
B  the  usual  way,  as  mdons  in  Italy  and  onions  in  Spain.  But  in  Arabia,  Persia,  and 
In£a  no  culture  can  be  undertaken  without  water,  except  in  the  upper  regions  of 
moantalns.  The  fundamental  process  of  culture  in  these  countries  is  to  prepare  the 
sor&ce  for  the  reception  of  water,  and  its  circulation  in  trenches  and  gutterH,  and  to 
procure  the  water  by  raising  it  from  wells  or  rivers  by  machinery.  Wherever  the  surface 
cannot  be  irrigated,  no  regular  culture  need  be  attempted  nor  com  crop  expected.  Nature 
in  such  situations  paroduoes  periodical  crops  of  annual  succulents  or  bulbous- rooted  plants ; 
and  man  might,  perhaps,  to  a  certain  extent,  turn  this  circumstance  of  climate  to  account, 
by  changing  the  sorts  of  annual  bulbs,  &c.,  from  such  as  are  useless,  to  nuch  as  arc 
naeluL  The  onion  or  edible  crocus  or  cyperus  might,  perhaps,  be  substituted  for  the 
ixia  of  the  Cape ;  the  sesamum,  or  some  rapid  annual,  furnishing  useful  seeds  or 
herbage,  for  numerous  annual  weeds ;  and  the  cochineal  cactus  for  the  showy  but  useless 
oicaembryanthemums  and  stapelias  of  the  African  wastes.     These,  however,  are  only 


1251.  Cullure  m  the  north  of  Europe  depends  for  the  most  part  more  on  draining  lands 

of  their  soperfluous  water,  than  on  artifidal  supplies  of  that  element.     When  irrigation 

is  applied  it  b  limited  entirely  to  grass  lands  ;  and  that  not  for  the  purpose  of  suppl>'ing 

sodi  lands  with  moisture,  but  for  stimulating  by  manure  held  in  solution  by  the  water, 

aod  fat  increasing  or  nunntaining  heat.     The  greatest  care  is  requisite  to  prevent  this 

mode  of  watering  from  proving  more  injurious  than  useful ;  but  little  danger  results 

from  the  application  of  water  in  hot  countries,  and  there  it  is  valuable  by  moderating 

rather  than  increasing  the  temperature  of  the  soiL     Water  in  the  nortli  of  Europe  is 

generally  supplied  in  more  than  sufficient  quantity  by  the  atmosphere ;  and,  therefore,  one 

great  object  of  the  cultivator  is  to  keep  the  soil  thoroughly  drained  by  surface  gutters 

and  subterraneous  conductors ;  to  keep  it  pulverised  for  the  moisture  to  pass  through, 

and  for  the  roots  to  extend  themselves ;  well  stocked  with  manure  to  supply  nourishment ; 

freed  from  weeds,  to  prevent  any  of  this  nourishment  from  being  wasted ;   and  to 

admit  the  %ht,  air,  and  weather  to  the  useful  plants.     In  the  hot  countries  keeping  the 

•oil  free  from  weeds  is  generally  a  duty  eanly  performed,  and  often  rendered  un- 

iKceaiary;  lor  whenever  water  is  withheld,  even  in  the  south  of  Spain  (745. )>  every 

fivmg  plffiit  is  burned  up  with  droogfat.     It  is  remarkable  that  in  the  most  northerly 

parts  of  Europe  and  America  the  same  effect,  especially  as  to  fibrous-rooted  perennials, 

»  produced  by  cold ;  and  in  Russia  and  New  England,  where  there  is  scarcely  any 

qning,  the  agriculturist  has  only  to  plough  once,  and  sow  in  the  same  way  as  in  the 

hot  valleys  of  the  south  of  Spain,  and  in  South  America,  where  vegetation  is  as  rapid 

finm  the  accession  of  moisture,  as  it  is  in  the  cold  plains  of  Russia  from  the  influence  of 

the  Sim  during  the  long  days  of  a  northern  summer.     In  hot  coimtries,  putrescent 

ntsnores  are  not  altogether  neglected,  but  they  are  much  less  necessary  than  in  cold 

ciKuUries,  and  can  be  done  without  where  there  is  abimdance  of  water ;  there,  water. 
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intense  heat,  and  light,  a  consequently  moist  atmosphere,  and  •  soil  well  pulTeriaed  by  art, 
supply  every  thing  necessary  for  luxuriant  vegetation. 

1 252.  Hence  U  is  that  agriculture  considered  g^graphicalfy  admUt  o/^  two  grand  dknsioni  .- 
that  of  the  cold  climates,  which  may  be  called  agriculture  by  druning  and  manures  ; 
and  that  of  the  hot  climates,  which  may  be  called  agriculture  by  irrigation.  To  the 
former  belong  the  greater  part  of  Europe,  the  nortli  of  Asia,  the  north  of  America, 
and  part  of  the  Australian  isles;  to  the  latter,  Egypt,  Persia,  India,  China,  Africa, 
great  part  of  the  south  of  America,  and  part  of  Australia.  As  intermediate  between 
agriculture  by  watering,  and  agriculture  by  draining,  may  be  mentioned  that  mised  culture 
by  watering  and  manuring  which  prevails  in  the  soutli  of  France,  Spain,  and  Italy  ;  and 
as  opposed  to  the  aquatic  culture  of  the  torrid  zone,  may  be  placed  the  rural  economy  of 
the  arctic  circle,  wliich,  from  the  prevalence  of  cold  and  ice,  precludes  all  culture  of  the 
soil,  admits  little  else  than  the  growtli  of  mosses  and  lichens,  and  is  therefore  limited  to 
fishery  and  the  chase. 

1 253.  These  leading  diddons  of  culture  are  by  no  means  so  absolute  as  to  be  determinable 
by  degrees  of  latitude,  so  much  depending  on  physical  circumstances,  as  elevation,  soil, 
aspect,  island  or  continent,  &c. ;  but  as  an  approximation  which  may  impress  sooDe 
general  ideas  on  the  mind  of  the  practical  agriculturist,  we  submit  the  following :  — 

1254.  Tfte  agriculture  of  irrigation  may  be  considered  as  extending  thirty-five  degrees 
on  each  side  of  the  equator. 

1255.  The  agriculture  of  manures  and  irrigation  from  the  thirty-fifth  to  tbe  forty-fifUi 
degree  north  and  south  of  the  equator. 

1256.  The  agriculture  of  draining  and  manures  from  the  forty-fifth  degree,  north  and 
south  of  the  equator,  to  the  sixty-seventh  degree  or  polar  circle. 

1257.  The  arts  of  fishing  and  hunting,  as  the  only  means  of  subsistence^  from  the  sixty- 
seventh  degree,  or  polar  circle,  to  the  pole. 


Chap.  II. 

jigriculture  as  influenced  by  Physical  Circumstances- 

1 258.  The  physical  circumstances  which  prindpoUy  effect  agriculture  are  tempenture^ 
light,  elevation,  moisture,  and  soil. 

1259.  Temperature  and  Ught  have  the  most  powerful  influence  both  on  the  culture  of 
plants  and  rearing  of  animals.  Elevation,  when  not  considerable,  admits  of  being  reo» 
dered  subservient  to  the  processes  of  culture,  and  to  the  habits  of  different  plants  and 
animals ;  moisture  may  be  moderated  or  increased,  soil  improved,  but  temperature  and 
light  are  in  a  great  measure  beyond  human  control.  Hence  it  is  that  the  plants  and  ani- 
mals  under  the  management  of  the  husbandman  do  not  altogether  depend  on  his  skill  or 
choice,  but  on  his  local  situation.  Not  only  the  maize,  rice  and  millet,  which  are  such 
valuable  crops  in  Asia  and  Africa,  are  incapable  of  cultivation  in  the  north  of  Europe  ; 
but  even  within  the  extent  of  the  British  isles,  some  kinds  of  grain,  pulse,  and  roots  can> 
not  be  grown  to  such  perfection  in  certain  districts  as  in  others.  Thus  the  Angus  variety 
of  oat  will  not  come  to  the  same  perfection,  south  of  London,  that  it  does  north  of  York  ; 
and,  of  different  varieties,  the  Dutch,  Polish,  and  potato  oat  will  succeed  better  in  a  warm 
climate,  than  the  Angus,  black,  or  moorland  oat,  which  answer  best  for  cold,  moist,  and 
elevated  districts.  The  turnip  arrives  at  a  greater  size  in  Lancashire,  Berwickshire,  and 
Ayrshire,  than  it  does  in  Kent,  Surrey,  or  Sussex,  even  admitting  the  best  possible  manage- 
ment in  both  districts.  The  pea  requires  a  dry  soil  and  climate*  and  more  heat  than  the 
bean,  and  consequently  thrives  much  better  in  the  south  of  England,  in  Kent,  and  Hamp- 
shire, than  in  S«>tland  or  Ireland.  Hops  cannot  be  cultivated  advantageously  in  Scotland, 
nor  clover  seeds,  except,  perhaps,  in  a  few  very  &vourable  situations.  Even  wheat  does 
not  come  to  maturity  in  many  parts  of  that  country  in  ordinary  seasons.  It  is  certain 
that  the  perennial  grasses  thrive  best  where  the  temperature  and  light  are  moderate  through- 
out the  year,  as  on  the  sea-coast  in  various  countries,  where  mildness  is  obtained  from 
the  influence  of  the  sea,  and  light  from  the  absence  of  a  covering  of  snow ;  and  also  in  the 
south  of  England,  where  the  snow  seldom  lies,  and  where  the  temperature  is  moderate, 
and  the  nights  not  so  long  as  they  are  farther  north.  It  is  equally  certain  tliat  in 
America  and  Russia,  where  the  cold  is  intense  during  winter,  and  the  plants  on  the  sur- 
face of  the  ground  are  deprived  of  light  for  six  or  seven  months  together  by  a  covering 
of  snow,  all  herbaceous  vegetation  is  destroyed.  Contrasted  with  these  &cts  may  be 
mentioned,  as  equally  well  ascertained,  that  annual  plants  in  general  attain  a  greater 
size,  and  a  higher  degree  of  perfoetion,  where  the  winters  are  long,  and  the  sunmiers  hot 
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ad  I%lrt ;  the  reason  of  which  seems  to  be  that  the  alternate  action  of  heat  and  cold, 
run  and  ice,  meliofates  the  soil  and  prepares  it  better  for  the  nourishment  of  annuals 
dan  it  can  well  be  in  countries  where  the  soil  is  not  only  harder  naturally  (for  all  coun- 
tries  that  have  long  winters  have  soft  soils),  but  more  or  less  occupied  by  perennial  weeds, 
insects,  and  vermin.  In  cold  countries  the  insects  are  generally  of  that  kind  whose  eggs 
go  thnmgh  the  processes  of  the  larva  and  chrysalis  state  under  water,  and  land  reptiles 
are  generally  rare. 

1260.  Elantionj  when  considerable,  has  an  absolute  influence  on  agriculture.  The 
BBort  obTioos  effect  is  that  of  obliging  the  agriculturist  to  isolate  his  dwelling  from 
thcNe  of  other  cultivators  or  Tillagers  in  the  plains,  and  to  reside  on  his  farm.  This  is 
vdl  exemplified  in  Switxerland  and  Norway.  We  have  already  noticed  the  judicious 
reflectiotts  of  Bakewell  on  the  subject  as  referable  to  the  former  country  (337.),  and 
hare  abo  referred  to  those  of  Dr.  Clarke  respecting  Norway  (60S.).  The  latter  author 
has  depicted  these  alpine  farms,  both  with  his  ele^nt  pen  and  skilful  pencil  (Jig.  175). 


The  finmaries  are  generally  built  with  fir  planks,  and  covered  with  birch  bark  and  turf. 

The  inhabitants  chiefly  live  by  the  dairy,  and  seldom  see  their  neighbours  or  any  human 

bdng  beyond  their  own  fire-side,  except  on  the  Sunday  mornings  when  they  go  to 

cbiTch,  and  on  the  Sunday  afternoons  in  summer  xrhen  they  meet  to  dance  (Jig.  176.) 

and  amuse  themselves. 

1S61.  A$  devotion  is  known  to  Uuen 

temjteratiKre   in    regular    gradation    ac- 

eording  to  the  altitude  above  the  sea, 

its  influence  on  plants  and  animals  must ) 

correspond,      lliree    hundred    feet    in 

loigfat  are  oooBidered  nearly  equal   to 

half  a  degree  of  latitude,  and  occasion 

a  cBffixence  of  temperature  of  neariy 

twdve  d^rees  of  Fahrenheit.     Hence 

it  is  that  the  agriculture  of  the  temperate,  - 

may  sometimes  be  adopted  in  the  torrid, 

>0De ;  and  that  some  of  the  mountains  of  ^ 

hsaaaoL  wiU  produce,  between  their  base 

ad  summit,  almost  all  the  plants  of  the  world.     Hence,  also,  that  even  in  the  limited 

extent  of  the  island  of  Britain,  a  given  elevation  on  mountains  in  Devonshire  will  be 

adapted  lor  an  agriculture  different  fitnn  that  required  by  the  same  elevation  on  the 

Cheviot,  Grampian,  or  Sutherland  mountains ;  and  while  wheat  ripens  at  six  hundred  feet 

above  the  level  of  the  sea  in  Cornwall,  oats  vrill  hardly  ripen  at  that  height  in  the  Western 

Iiies. 

1^2.  Eieeaiion  aapases  plants  and  animals  to  the  power/tU  operation  of  wind,  and  in 
this  respect  must  influence  the  disposition  of  the  fields,  fences,  plantationB,  and  buildings 
of  the  agriculturist,  as  weU  as  the  plants  and  animals  on  tlie  farm.  It  has  some  influence 
abo  on  the  density  of  the  air  and  the  supplies  of  water  and  vapour,  and  even  in  tliese 
aspects  must  affect  the  character  of  the  agriculture.  In  SwitserUnd  and  Norway  tlie 
i2]^Mr  mofintatn-ianns  are  completely  above  the  more  dense  strata  of  clouds,  and  their 
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occupiers  are  often  for  weeks  together  without  getting  •  view  of  the  plains  or  valleja 
below. 

1263.  That  soil  must  influence  the  agriculture  of  a  country  appears  at  first  sight  very 
obvious ;  though,  if  climate  is  fiiyourable,  time  and  art  will  render  the  soil  fit  for  any 
spedes  of  culture.  .Naturally,  however,  soil  has  a  powerful  influence  ;  and  the  period, 
under  ordinary  management,  will  be  considerable,  befcM«  strong  deep  days  on  a  flat 
surface  can  be  rendered  equally  fit  for  the  turnip  or  potato^  with  fiiable  loams,  or  more 
gravelly  or  sandy  soils. 

1264.  The  infliterux  of  moisture  on  the  state  of  lands  is  naturally  very  consideraUe  ; 
and  though  draining  or  irrigation  can  effectually  remove  excesses  or  supply  defidency,  yet 
fen  lands  and  chalk  hills,  such  as  we  find  in  Huntingdonshire,  Surrey,  and  other  counties, 
will  ever  have  a  peculiar  character  of  agriculture ;  the  marsh  perennial  hay  grssaes  will 
be  the  characteristic  plants  of  the  former,  and  saintfoin  of  the  latter. 

1265.  As  the  general  retuU  of  this  outline  of  the  influence  of  physical  drcumstances  cm 
agriculture,  we  may  form  a  classification  of  that  of  any  particular  country  to  whichever 
of  the  four  universal  divisions  (1254.  to  1257.)  it  bdongs.     We  submit  the  following :  — 

1266.  The  agriculture  of  water-fed  lands,  including  fens,  marshes,  and  marah 
meadows. 

1267.  The  agriculture  of  sunrbumt  lands,  including  chalk,  gravel,  and  sandy  hills, 
wheie  vegetation  is  annually  more  or  less  burned  up  during  two  or  more  of  the  summer 
months. 

1268.  The  agriculture  of  mountains,  in  which  the  fiiurmery  is  placed  on  the  farm,  as 
distinguished  from  those  cases  in  which  the  whole  or  a  part  of  the  mountain  lands  is  ap- 
pended  to  lands  on  the  plain. 

1269.  Common  agricuUure,  or  that  of  the  plains,  valleys,  and  hills  of  a  country,  in  which 
all  the  crops  and  all  the  animals  suitable  to  the  climate  may  be  profitably  cultivated  and 
reared* 


Chap.  III. 

Agriculture  as  affiscted  by  Ctvil,  Political,  and  Religious  Circumstances. 

1 270.  The  influence  of  the  state  of  society  and  government  on  agriculture  must,  as  well  as 
the  climate  and  situation,  obviously  be  very  considerable ;  for  it  will  signify  little  what  a 
country  is  capable  of  producing,  if  the  inhabitants  are  too  barbarous  to  desire,  too  igno- 
rant to  know,  or  too  much  oppressed  to  attain,  these  products.  Some  of  the  finest  lands 
in  the  world,  capable  of  produdng  wheat,  maise,  rice,  and  tlie  grape,  are  inhakHted  by 
savages,  who  live  on  game,  wild  fruits,  or  native  roots ;  or  by  half-dvilised  tribes  who 
cultivate  maize  and  yams,  or  some  other  local  root  Even  in  Ireland,  where  the  soil  is 
better  than  in  Britain,  and  with  very  moderate  culture  will  produce  excellent  wheat  and 
other  corns,  with  beef,  mutton,  and  wool,  the  greater  part  of  the  inhabitants,  from  igno- 
rance, oppression,  and  in  part,  as  we  have  seen  (852. ),  religious  slavery,  content  themselves 
vrith  roots  and  rags,  the  latter  often  the  cast  off  refuse  of  other  countries. 

1 27 1 .  The  state  of  civilisation  and  refinement  of  a  people  not  only  influences  agricttltui« 
by  the  nature  of  the  products  such  a  state  requires,  but  also  by  the  means  of  production  it 
affords ;  by  the  superior  ease  with  wliich  information  on  every  subject  may  be  attained ;  and 
by  the  existing  state  of  knowledge,  for  example,  in  mechanics,  chemistry,  and  physiology, 
by  which  the  implements  and  machines  are  improved,  the  operations  of  soils  and  manures 

^  regulated,  the  influence  of  water,  the  atmosphere,  and  the  functions  of  plants  and  animals 
understood.  The  difference  in  the  means  taken  to  effect  the  same  end  in  a  poor  but  yet 
ingenious  country,  and  in  one  rich  and  enlightened,  is  exemplified  in  China  and  India,  as 
compared  with  Britain.  Wealth  and  ignorance,  as  contrasted  with  poverty  and  ingenuity, 
may  also  be  exemplified  in  comparing  tlie  farmer  of  Hindustan  with  the  English  farmer. 
The  latter,  to  stir  the  soil,  employs  an  unwieldy  implement  drawn  by  several  oxen  or 
horses ;  the  former  uses  a  small  light  implement  drawn  by  one  ox  or  buffido,  but  effecta  his 
object  by  repeating  the  operation  many  times.  The  Englishman  effects  it  at  once,  often 
in  spite  of  the  worst  means,  by  main  force.  The  processes  of  Chinese  manufacture  are 
exceedingly  curious  and  ingenious,  and  form  a  remarkable  contrast  to  the  rapid  and  set* 
entific  processes  of  Britain.  There  are  many  curious  practices  in  France  and  Germany^ 
the  result  of  poverty  and  ingenuity.  In  Brittany  the  whin  is  used  as  hone  provender : 
to  bruise  the  spines  one  man  operates  on  a  simple  but  ingenious  machine  (Hg,  177.), 
and  effects  his  purpose  completely.  Here  the  same  thing  is  done  by  a  couple  of  iron 
rollers  turned  by  a  horse  or  by  water :  but  the  farmer  of  Brittany,  who  would  purchase 
a  pair  of  whin-bruising  rollers,  must  first  sell  the  greater  part  of  his  stock  and  crop. 
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127S.  Tke  poUHeai  siaie  of  a  counirtf  will 
powerful]/  affibct  its  agricultuie.  Whm  se- 
oiritj,  the  greatest  object  of  govemment,  is  pro- 
cnred  at  too  higfa  a  rate,  the  taxes  will  depress 
the  coltiTatory  and  not  only  consume  his  profits, 
but  infiinge  oo  his  capital ;  where  security, 
eitfaer  rdatiTdy  to  external  orcumstances  or 
imenal  laws,  is  incomplete,  there  the  farmer 
vho  has  capital  will  be  unwilling  to  risk  it : 
in  other  case,  few  who  have  capital  will  engage 
in  tlist  profession  ;  and  if  any  find  it  profiuble, 
the  faear  of  exposing  himself  to  exactions  from 
gofmaaent  or  from  his  landlord,  will  prevent 
bim  from  making  a  proper  use  of  his  profits 
other  in  ^  way  of  employment  or  of  consump- 
tioD.  Many  in^ances  of  this  state  of  things  are 
to  be  fi>und  in  the  foregoing  history.  Wherever 
the  metayer  system  orthat  of  short  leases  prevails, 
■bslwei  may  be  the  nature  or  practice  of  the 
gtyverament,  these  remarks  will  apply.  Security 
and  liberty  at  a  moderate  price  are  essential  to 
the  prosperity  of  agriculture,  even  more  so 
ibsn  tothatof  manuftu:ture8  or  commerce. 

1^3.  JUSgion  may  be  thought  to  have  very  little  influence  on  agriculture  :  but  in  a 
Csthotic  or  Mohammedan  country,  where  the  religion  enjoins  a  frequent  abstinence  firom 
aoimal  food,  and  long  periodical  fasts  from  even  the  produce  of  the  cow,  surely  the  rear- 
ing and  feeding  of  stock  for  the  shambles  or  the  dairy  cannot  prosper  to  the  same  extent 
as  in  a  country  leas  enslaved  by  prejudice,  or  whose  religious  opinions  do  not  interfere 
with  their  cookery.      The  number  of  holidays  is  also  a  great  grievance. 

1374.  The  naiurai  character  cf  a  people  may  even  bive  some  influence  on  their  agri- 
cnlture,  independently  of  all  the  other  circumstances  mentioned.  The  essential  character 
of  a  people  is  fiirnied  by  the  climate  and  country  in  which  they  live,  and  their  factitious 
or  acddoital  character  by  their  government  and  religion  for  the  time  being.  The  latter 
may  alter,  but  the  original  or  native  character  remains.  Thus  the  French  appear  to  be 
the  same  gay  people  that  they  were  in  the  time  of  Julius  CsKar ;  and,  as  far  as  history 
enables  us  to  judge,  the  Greeks  and  Romans  have  only  lost  their  accidental  character. 

1275.  Tke  af^ricuiture  of  the  world,  m  regard  to  the  Mate  <f  society,  may  perhaps  admit  of 
the  following  divisions :  — 

1276.  Tke  agriculiure  of  science,  or  modem  farming,  in  which  the  cultivator  is  secure 
in  bis  property  or  possession,  both  with  relation  to  the  government  and  to  the  landlord 
lie  Kres  under,  as  generally  in  Britain  and  North  America. 

1277.  Tke  agriculture  of  habit,  or  feudal  culture,  in  which  the  cultivator  is  a  metayer, 
or  a  tenant  at  mil,  or  on  a  tbmt  lease,  or  has  covenanted  to  pursue  a  certain  fixed  system 
of  culture. 

1278.  Bmrbarusn  agriculture,  or  that  of  a  semi-barbarous  people  who  cultivate  at  ran- 
dom, and  oo  land  to  which  they  have  no  defined  right  of  possession,  roots  or  grain, 
vithout  regard  to  rotation,  order,  or  permanent  advantage. 

1279.  The  econonuf  cf  savages,  such  as  hunting,  fishing,  gathering  fruits,  or  digging 
op  nuts. 


Chap.  IV. 

Of  the  Agriculture  of  Britain. 

1980.  To  which  of  these  geographical,  physical,  and  social  divisions  of  agriculture  that  of 
tbe  British  ides  may  be  referred,  is  the  next  object  to  be  determined,  and  we  submit  the 
WWiDg  as  its  classification  :  — 

1281.  Geagrapkicalfy  it  is  the  agriculture  of  draining  and  manures. 

1282.  TkyticaUy,  those  of  water-fed  and  sun-burnt  lands,  mountains,  and  variable 
pbiu. 

1283.  SodaUy  considered,  it  is  the  agriculture  of  science. 

1284.  TkefaUowtng  Parts  of  this  work,  therefore,  are  to  be  considered  as  treating  of  a 
^'od  of  agriculture  so  characterised ;  that  is,  of  the  agriculture  €f  our  own  country.  Who* 
ever  has  paid  a  due  attention  to  what  has  preceded,  can  scarcely  fail  to  have  formed  an 
^^  of  the  agriculture  of  every  other  part  of  the  world. 
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PART  IL 

AGRICULTURE  CONSIDERED  AS  A  SCIENCE. 

285.  Alt  knowledge  is  founded  on  experience ;  in  the  infancy  of  any  art,  ezperienoe 
is  confined  and  knowledge  limited  to  a  feur  particulars ;  but  as  arts  are  improved  and 
extended,  a  great  number  of  facts  become  known,  and  the  generalisation  of  these,  or  the 
arrangement  of  them  according  to  some  leading  principle,  constitutes  the  theory,  sdenoey 
or  law  of  an  art 

1286.  Agriculture,  m  common  with  other  arts,  may  be  practised  without  any  knowledge 
of  its  theory ;  that  is,  established  practices  may  be  imitated  :  but  in  this  case  it  must  ever 
remain  stationary.  The  mere  routine  practitioner  cannot  advance  beyond  the  limits  of 
his  own  particular  experience,  and  can  neither  derive  instruction  from  such  accidents  as 
are  favourable  to  his  object,  nor  guard  agiunst  the  recurrence  of  such  as  are  unfavourable. 
He  can  have  no  resource  for  unforeseen  events  but  ordinary  expedients ;  while  the  man 
of  science  resorts  to  general  principles,  refers  events  to  their  true  causes,  and  adapts  his 
measures  to  meet  every  case. 

1287.  The  object  of  the  art  tf  agriculture  is  to  increase  the  quantity  and  improve  the 
quality  of  such  vegetable  and  animal  productions  of  the  earth  as  are  used  by  civilised 
man ;  and  the  object  of  the  agriculturist  is  to  do  this  with  the  least  expenditure  of  means, 
or,  in  other  words,  with  profit.  The  result  of  the  experience  of  mankind  as  to  other 
objects  may  be  conveyed  to  an  enquiring  mind  in  two  ways :  he  may  be  instructed  in 
the  practical  operations  of  the  art,  and  their'  theory,  or  the  reasons  on  which  they  aie 
founded,  laid  down  and  explained  to  him  as  he  goes  along ;  or  he  may  be  first  instructed 
in  general  principles,  and  then  in  the  practices  which  flow  from  them.  The  former 
mode  is  the  natural  and  actual  mode  in  which  every  art  is  acquired  (in  so  far  as  acquire- 
ment is  made)  by  such  as  have  no  recourse  to  books,  and  may  be  compared  to  the  natoral 
mode  of  acquiring  a  language  without  the  study  of  its  grammar.  The  latter  mode  is  by 
much  the  more  correct  and  effectual,  and  is  calculated  to  enable  an  instructed  agricul- 
turist to  proceed  with  the  same  kind  of  confidence  and  satisfaction  in  his  practice  that  a 
grammarian  does  in  the  use  of  language. 

1288.  In  adopting  what  we  consider  as  the  preferable  mode  of  agricultural  instructwoTit 
we  shall,  as  its  grammar  or  science,  endeavour  to  convey  a  general  idea  of  the  nature 
of  vegetables,  animals,  minerals,  mixed  bodies,  and  the  atmosphere,  as  connected  with 
agriculture ;  of  agricultural  implements  and  other  mechanical  agents  ;  and  of  agricul- 
tural operations  and  processes. 

1289.  The  ttudy  of  the  science  of  agriculture  may  be  considered  as  implying  a  regular 
education  in  the  student,  who  ought  to  be  well  acquainted  with  arithmetic  and  mensur- 
ation ;  and  to  have  acquired  the  art  of  sketching  objects,  whether  animals,  vegetables,  or 
general  scenery,  of  taking  off  and  laying  down  geometrical  plans ;  but  especially  he  o«^ghe 
to  have  studied  chemistry,  hydraulics,  and  something  of  carpentry,  smithery,  and  the  other 
building  arts ;  and,  as  Professor  Von  Thaer  observes,  he  ought  to  have  some  knowledge 
of  all  those  manufactures  to  which  his  art  furnishes  the  raw  materials. 


BOOK  L 

OF  THK   STUDT  OF   THX   VXOXTABLK   KINGDOM   WITH   A   VISW   TO   AOEICITLTVaK. 

1290.  The  various  objects  with  which  we  are  surrouiided  are  either  organised,  having 
several  constituent  parts  which  united  form  a  whole  capable  of  increase  by  nourishment ; 
or  they  are  unorganised,  and  only  increased  by  additions  to  their  external  parts.  To  the 
first  (^vision  belong  the  animal  and  vegetable  kingdoms,  and  their  study  is  founded 
chiefly  on  observation  :  to  the  second  belongs  the  mineral  kingdom,  the  study  of  which 
in  masses,  or  geology  and  mineralogy,  is  also  founded  chiefly  on  observation ;  and,  with 
regard  to  compo&ition  and  elements,  on  experiment  or  chemistry. 

1291.  Vegetables  are  distinguished  from  animals  in  not  being  endowed  with  sentiment^ 
or  a  consciousness  of  existence.  Their  study  has  employed  the  attention  of  mankind  from 
a  very  early  period ;  and  has  been  carried  to  a  high  degree  of  perfection  within  the  last 


Bom  I.  THE  STUDY  OF  SYSTEMATtC  BOTANY.  209 

^^^u  I.T^     Sf°"*7'  P5y»°l"Ky'  P«h<»>ogy.  «*  dUtiibution  of  TcgcLbirl^d 
^S?^T2^^!^,^«^''  P^y^o'-fSy .'  •»«»  «^°"8h  Ac  liSu  of  thi.  wortfS; 


Chap.  I. 

q^tA*  ^/urfy  ^  Systematic  Botany. 


era.    Bouny  haVing  to  d0.cribe  an  muncS?nui^lf^in«  iSid^S  S7?^l'Si^  *  k^  "["^^  ''*^*^ 

«*1  aitfce  rel«tiTewcuaMtanc£^  whS  enter  mtoJh'-S«.'if.?  wZ       /  with  their  mcxiificatioM, 
httralmetiom.  to  R^Z^t^  jdm/Mt  •*.«  i«^«»  «™^  •TTE-  .iL-^!*"^  -.  '^*^  reader  may  oon*ult  Smith'a 


K  iHQien  or  giotnlogy,  or  tfte  study  of  the  languajre  of  botany     ^'h^  roV;;"     '  "  *^    "' .    ^""'** 

IS  «2Bn]ties  exuting  among  certain  indiriduaU  or  natural  Smilks^Z- ,n?3h^    *°**^» 
ry.  and  U  waa  then  deemed  requisite  to  Rive  such  coS^flT'^'^l'^^f'^'^^?^..^.^  •«» 


aadtbeotmooa  i 


r--^-.  ..»»ua  <;^iMUiK  sojuug  cvTuin  inoiTidualfl  or  natural  familitH;  K^m»  ,n.^»v,^  " —    '» 

t»o  wof*  only,  the  one  the  geneHc  or  iSiluyMS.  Md  the  the  .i^fi?^     hen.  eiorth  toiitUt  of 

or^iWTtam  cfa^acter  or  character,  found  Tn  all  tbeVuSta  wMTS^^^ft^  prmutive,  but  expre-ire 
^    ,'.  J^fPPV*^  names  to  pUnUa,  three  rules  are  laid  down  bv  botanisU  •  l«t  Thnt  tho  i-««  .  v 

?bo«Jd  be  fixed  anS  uni veraal,  as  the  Greek  and  Latia  S^^lCtX^  LiSae«  Vhrm^iT^^^^^^  ^^"^ 
■iff  to  the  general  laws  of  grammar,  and  compound  words  alwavs  comw^^rnSf»K«  ^  "*'"**  ■"^'**- 
*11*^*''*  words  &c     Sd,  TTu^t'the  first  S^i-Wrs  a  Su^^^rSSS^^^^  •'I 

aatore  has  the  ri^ht  of  giving  it  a  name;  and  that  that  name  Sight  to  bf^^SiU  -^?    /''  ?f  "f  w*** 
■•toJat.,  unle»  fc  belong*  to  a  being  already  existing,  or  ^«T^th^rS[vI^fZ^t!^?,T^'^'^^^t  ^^ 
«e rhodmxnrers  a  neir  plant  may  not  be  ibie  to eS^egistcr  ?I^„g  toiJSL  Uw^^^^^^ 
fe»aorjg*ittogiveitaname:  but  the  botanist  who  en iwisters  it/«ad  who  uTS  Sl?A  ^il  ^^*'*' *^"* 
«*j  pre  it  the  name  propoeed  by  the  finder,  if  he  choos^  *  °  "  "*  '~"*  ^**®  discoverer, 

hSS.  TV  triia^  regrtahle  kirtgdom  i$  dim'ded  into  ciasscs,  order*  amnt^m   ^m^^^.  ^  j        .^.        .     . 
i.  efetifip,iri,ed  by  «Jbi«  charaS?r  which  U  conmum  to  iSnT nSntf  ^ oVrf!^^  /  r^  '^''/^^''^  ^  *^'*" 
•«e  cJiawctcr  limited  to  a  few  planU  belonging  to  a  d«s  ?i  Jtfn  SiJ>i  h^iSS^  rn  n*.''f  "''^*^  by  having 
P2U, ;  and  «ch  indiriduaJ  of  a  g^us,  whicS  cSnanuesTnchMTged^JTen  rafs^S  ^«"JiU"te.  a 

c^    A  variety  i,  formed  by  an  accidental  dcvUtion  ttomthim^n^c^^r^^T^:  '1  "^i^  *  "Pf- 
ttdtothe  particular  epeae»  from  which  it  arorie.  ^^  "*^  character,  and  easily  returns  by 

rl^.^  ^J^'T^l  '^  r«»rrf/iV  and  communiaOing  botanical  knowledge  plants  arc  descrilMvl .  -«^ 
tJn-  U  done  either  by  the  um  of  language  alone,  or  by  language  and  fiirurcrmodeS  or  Hr!^7i  .  '  "*** 
P^l  The  deKrip&»  oi  plants  may  be  either  abridged  Sc  ^^ete  lie  sK»S  m/Li  n?^  P^  V**'  "^ 
u  that  «^4oyed  in  toSnicJaStaloguea,  as  in  tho«sTDonnor  of  sWm?  Afmost  ««?J  h^^^T*'"* 
wdafiri^t  wxthoutAe^^  or  a  herbarium.  HencetheadvantaLof^nirabfo  to?i«.n^w  descriptions 
M™*  dried  coiS^ioo.  of  them.  Most  pUnts  dry  witt  ftSimy  bSween  tLTeS^^^^^ 
bemaJXets  of  paper,  the  amoother  the  better.  If  there  is  plenty  ofimSthevoftLn  SL?^^i»  **' 
|^;^bg^e'SSmen.  arc  cn,wded,  they  must  be  tak^^^^^^^^ 

J3aa  «<•  iiBVwv?  <*'"'^25L'?*fK***  '^^^  **l*T®  methods,  analogous  to  those  bv  which  romn,«, 
tafags,  are  aeqoind.  The  flrat  la  the  natural  method,  which  begins  wHh  the  gr^and  obSu?SK 
rfT(f«site,  and  diatin»BdalMS«  trees,  grasses,  &a  next  individuals  among  th^L^i^lS^l^^J^^^ 
P^  «r  ocnoa :  thia  knorwledge  is  acquired  insensibly,  as  we  acauir*  nnr  n  .»?„«.  ^^^  tJ^*' 
2-»tfcSSficial  meebad,SSrbegin.  with  the  parts  o?V£»tI^  a.  tZ l?av?s"^^  V  Ic'^'IS^^^^^ 
•WttKtaxre  and  daaaiOcation,  and  la  aajmred  by  narticular  stul^r,  aided  by  iS^ksTinsfruS^™  i^L^ 
«^a  de«l  or  fbrnffn  laivu*ga  ^  metho/i^  the  fittest  Vor  such  L  wUh  to  rt4?n1^S'o^??h 
k«wk*e  of  ptanCB.  ao  aa  to  be  aWe  to  describe  them  j  the  other  mode  \l  Mj^rr  ,mj  *if«T^  ♦  Ihorouah 
SSS.  wSJS^ect  doe.  not  go  beyond  that  of  uUrsSJi^^Sei;  d^eriuU  and^rudt^^h*^' 
Ibjwfciy,  biatarTTnd  aiipUcation.  A  rery  good  method,  for  a  pmon  at  rSnrn  frn™  lU.  '^^^  .*  ^^^^^ 
grSfcctiS^  dried  Secimen.  of  an  the  plant,  of^ich  hllHS^e."  to\towThV;ri^';2^^^^^  ilS 
tiha  to  the  eoratar  of  the  nesuest  botanic  garden,  requesting  him  to  write  the  name  h^wl-  ««;k  ^^** 
««»,«id  to  refer  to  aome  work  easily  procured,  sucras  Lindley's  F J«ya,S  or  Witheri^-  -  *^' 
^rt^s^mtrnt  ^BriHah  PlasUt,  In  which  are  given  iu  descripUob.  us«.  hStoJl  Ac  w?  k«  ^^^  " 
r!*iB  whiA  an  attempc  haa  been  made  to  comprehend  w  muchVMTthcorrtir^  «J5°^  ^T  "*? 
t«tey.»  ia  eonniaed  In  «ar  BmagOcp^edia  qf  PlamU  ;  and  to  tho^  S«XS  wh^^S  «S?JJ*iI''** 
J^C^y^^fol^aCSSTtor  who-  convenience  it  U  SJTeJ^SSSJ^Sten?^  ft^J 


810  SCIENCE  OF  AGRICULTURE.  Pa»*  II. 

1301.  Taxtmomy,  or  the  dtun/teation  qfphnts,  is  the  but  port  of  the  study  of  tedmo- 
logical  botany,  it  U  very  evident,  that,  without  aome  anrangement,  the  mind  of  man 
would  be  unequal  to  the  task  of  acquiring  even  an  imperfect  knowledge  of  the  various 
objects  of  nature.  Accordingly,  in  every  sdenoe,  attempts  have  been  made  to  classify 
the  different  objects  that  it  embraces,  and  these  attempts  have  been  founded  on  various 
principles  :  some  have  adopted  artificial  characters  ;  others  have  endeavoured  to  delect 
the  natural  relations  of  the  beings  to  be  arranged,  and  thus  to  ascertain  a  connection  by 
which  the  whole  may  be  associated.  In  the  progress  of  zoology  and  botany,  the  fun- 
damental organs  on  which  to  found  a  systematic  arrangement  have  been  finally  agreed  on. 
In  both,  tliose  which  are  essential,  and  which  discover  the  greatest  variety,  form  the  basis 
of  classification.  Animals  are  found  to  differ  most  from  each  other  in  the  organs  of  nu- 
trition, plants  in  the  organs  of  reproduction. 

190S.  Ttpo  methods  qf  arranging  vegetabUa  have  been  dictinguUbed  hj  botanists,  the  natural  and 
the  artificial.  A  natural  method  is  that  which,  in  its  distribution,  retains  all  the  natural  classes ;  that 
is,  groups  into  which  no  plants  enter  which  are  not  connected  by  numerous  relations,  or  which  can  be  dia. 
joined  without  doing  a  manifest  violence  to  nature.    An  artificial  method  is  that  whose  classes  are  not 


natural,  because  they  collect  together  several  genera  of  plants  which  are  not  connected  by  numerous 
relations,  although  they  agree  in  the  characteristic  maric  or  marks  assigned  to  that  partictuar  class  or 
assemblage  to  which  they  belong.    An  artificial  method  is  easier  than  the  natural,  as  in  the  latter  It  is 


nature,  in  the  former  the  writer,  who  prescribes  to  plants  the  rules  and  order  to  be  observed  in  their  dis- 
tribution. Hence,  likewise,  as  nature  is  ever  uniform,  there  can  be  only  one  natural  method ;  whoeas 
artificial  methods  may  be  multiplied  almost  ad  if^finiium,  according  to  the  different  relatioas  under  whiob 
bodies  are  viewed. 

1303.  The  oJ^eet  cfthe  natural  meOukl  is  to  promote  our  knowledge  of  the  vegetable  kingdom  by  gene, 
ralislng  ftcts  and  ideas ;  the  oUect  of  the  artificial  method  is  to  facilitate  the  knowledge  of  plants  as  indi- 
vidual oUects.  The  meriti  of  the  former  method  consist  in  the  perfection  with  which  plants  are  grouped 
together  in  natural  families  w  orders,  and  these  fiimilies  grouped  among  themselves ;  the  merits  of  the 
latter  consist  in  the  perfection  with  which  they  are  arranged  according  to  cerUin  marks  by  which  their 
names  may  t>e  discovered.  Plants  arranged  acceding  to  the  natural  method  may  be  compared  to  words 
arranged  according  to  their  roots  or  derivations ;  arranged  according  to  an  artificial  method  tbey  may  be 
compared  to  words  in  a  dictionary.  The  success  attending  attempts  at  botanical  arrangement,  both 
natural  and  artificial,  has  been  singularly  striking.  Linnseus  has  given  the  most  bcautiftil  artificial 
system  that  has  ever  been  bestowed  by  genius  on  mankind :  and  Jussieu  has,  with  unrivaOed  abUltj, 
exhibited  the  natural  affinities  of  the  vegetable  kingdom.  For  the  study  of  this  department  we  xefinr  to 
the  works  of  Smith,  lindley,  Decandolle,  and  Gray,  But  especially  to  the  Eneifdoprndia  qf  PImmia. 


Chap.  II. 

Vegetable  Anatomjft  or  the  Structure  and  OrganistUion  ^Pbmts^ 

1 304.  Vegetables  fnay  be  clotted  fir  the  study  of  their  anatomy  and  pfuftiologyf  acoordiiigly 
as  they  are  (tistinguished  by  a  structure  or  organisation  more  complicated  or  more  Bumple. 
The  former  vriU  constitute  what  may  be  denominated  perfect  plants,  and  will  form  a  daas 
comprehending  the  principal  mass  of  the  vegetable  kingdom  ;  the  latter  will  constitute 
what  may  be  ^nominated  imperfect  plants,  and  will  form  a  class  comprehending  all  sucii 
vegetables  as  are  not  included  in  the  foregoing  class.  We  shall  first  consider  their 
external,  and  next  their  internal,  organisation. 

Sbct.  I.     Of  the  External  Structure  of  Perfect  Plants* 

1S05.  I%e  parts  of  peHect  plants  may  be  distributed  into  conservative  and  reproduc- 
tive, as  corresponding  to  meir  respective  functions  in  the  economy  of  vegetation. 

1309.  The  conservative  organs  are  such  as  are  absolutely  necessary  to  the  growtti  and 
preservation  of  the  plant,  and  include  the  root,  trunk,  brandi,  leaf,  and  frond. 

1307.  Therooiia  that  part  of  the  pbmt  by  which  it  attaches  itself  to  the  soil  in  which  it  grows,  or  to  tbe 
substance  on  which  it  Iteeds,  and  is  the  principal  organ  of  nutrition. 

130a  TV  trunk  is  that  part  of  the  plant  which,  springmg  immediately  from  the  root,  ascends  in  a  ver- 
tical posiUon  above  the  surfiue  of  the  soil,  and  constitutes  the  principal  bulk  of  the  individual. 

ISOa  The  brancMet  are  the  divisions  of  the  trunk,  originating  generally  bx  the  upper  extremity,  bat 
often  also  along  the  sides. 

13ia  The  leaf,  which  is  a  temporary  part  of  the  plant,  b  a  thin  and  flat  substance  of  a  green  oolour, 
issuing  generally  tram  numerous  pointB  towards  the  extremities  of  the  branches,  but  sometimes  also  imme. 
diately  from  the  stem  or  root,  and  tlistinguishable  by  the  sight  or  touch  into  an  upper  and  under  auiteccw 
a  base  a^apex,  with  a  midrib  and  lateral  veins  or  nerves. 


1311.  lf%e  firond.  which  is  to  be  rcnarded  as  a  oompound  of  several  of  thejparts  alreadv  d 
dsti  of  a  union  or  incorporation  of  the  leaf,  leaf-stalk,  and  branch  or  stem,  svming,  as  It  were,  but  one 
osgan,  of  which  the  constituent  parts  do  not  separate  spontaneously  from  one  another  by  means  at  the 
fracture  of  any  natural  Joint,  as  In  the  case  of  plants  in  general,  but  adhere  together  even  In  ttuAx  decay. 
It  is  found  in  pahns  and  ferns. 

1312.  The  conservatioe  appendages  are  such  accessory  or  supernumerary  parts  as  are 
found  to  accompany  the  conservative  organs  occasionally,  but  not  invariably.  Tliey  are 
permanent  in  whatever  species  they  are  found  to  exist,  some  being  peculiar  to  one 
species,  and  some  to  another ;  but  they  are  never  found  to  be  all  united  in  the  same 
species,  and  are  not  necessarily  included  in  the  general  idea  of  the  plant.  They  are  de- 
nominated gems,  glands,  tendrils,  stipuls,  ramenta,  armature,  pubeseence^  and  c 
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ISIS.  Ctmt  or  teO*  are  oggiitocd  mbrtancw  iaufaif  flram  the  nirfkce  of  the  plant,  and  containins  tha 
radiments  of  new  and  additional  parts  vhich  they  protrude ;  or  Uie  rudiments  of  new  individuals,  wnU-h 
the?  ccaatitate  by  detariiing  tbcmsehres  ulUmately  fVom  the  parent  plant,  and  fixing  themselves  in  the 

1  Jli.  Giaads  are  small  and  minute  snbstances  of  various  fbrms,  found  chiefly  on  the  surrace  of  the 
kaf  and  petk^,  but  (rflea  also  on  the  other  parts  of  the  plant,  and  supposed  to  be  the  organs  of  secretion. 

l^li.  j%£  tendril  is  a  thread-shaped  and  generally  spiral  process  issuing  from  the  stem,  branch,  or 
pcTide,  and  sometimes  even  ttom.  the  expansion  of  the  leaf  itself,  being  an  organ  by  which  plajits  of 
veak  md  cfimbing  stems  attach  themselves  to  other  plants  or  other  subsunces  for  support ;  for  which 
purpose  it  seems  to  be  weil  fitted  by  nature^  the  tendril  being  much  stronger  than  a  branch  of  the  same 
Lie 

UI&  Tkc  uipvl*  are  small  fbliaceous  appendages  accompanying  the  real  leaves,  and  assuming  the 
apffa ranee  of  leaves  in  miniature 

IjIT.  Reme^ta  are  thin,  oblong,  and  strap-shapcd  appendages,  of  a  brownish  colour,  issuing  from  the  sur. 
Ciee  of  the  plant,  and  Kmiewhat  resembling  the  stipuue,  but  not  necessarily  accompanying  the  leaves 

IJH.  Thf  armahtre  coosbts  of  such  accessory  and  auxiliary  parts  as  seem  to  have  been  intended  by 
Datare  to  dcmid  the  plant  against  the  attacks  of  animala 

11]^  The  fiabcBctwex  is  a  general  term,  including  under  It  all  sorts  of  vegetable  down  or  hairiness,  with 
Ths^h  the  surface  of  the  plant  may  be  coveted,  finer  or  less  formidable  than  the  armature 

1  J3.t. -iKwntf/trj-TTjere  |-g  ,  -. 

are  sererai  other  ai^ten-  ' 

dsses  prciper  to  ctmser- 
ntiTc  organs,  wh^h  are 
K>  ti^^T  cfiflerent  from 
2ll  the    fbrcgtang;,  that  ( 
ther  cannot  be  class 
vTth  ssy  of  them;  ai 
ic  Terr  etrcmoKiibed  in 
ib?ir    oceurrenee,    that 
rf  >r5  do  DoC  yet  seem  to 
tia%  e  been  deatgnated  by 
32?  peculiar  aimellatkm. 

Th«  first  anaaLaIy,aiftct>  ^   in.     v    i,  ^^  \\iVIV  \    M 

!n^  the  eoi»emttive  apw  I       \v  r     4  w  \iilr  \   ffl 

??34a|>e*,  occurs  in  Dio- 
ac^^a  musciiBula.  Venu«*a 
Si-tiap.(j^.  iTSLal  A 
Kcsod  is  t&at  which  oc. 
C4T%  in  Ssrra£^BS0  pur. 
poxeacr  purple  side-^sa^ 

cik-.fla«er  6  .  A  third,  whidi  Is  still  more  singular,  occurs  in  ^ep^nthes  distillatdna  (c).  The  last  anomaly 
td  a  eaail  fln»w»biT  axA  membranaceous  bag,  attached  as  an  appendage  to  the  roots  and  leaves  of  some  of 
the  aquatics.  It  is  confined  to  a  few  genera,  but  it  is  to  be  seen  in  great  abundance  on  the  roots  or 
U^it^ac^the  n^veral  species  of  Utricul4ria  inhabiting  the  |>onds  and  ditches  of  tiiia  country  \  and  on  the 
k:iiv»  of  ALdrovanda  vcsiculbsa,  an  inhabitant  of  the  marshes  of  Italy.  In  Utricularia  vulgfiris  this 
an»isiage  b  pear-shaped,  compressed,  with  an  open  border  at  the  small  end,  funiishcd  with  several 
^•^  Jct  tibrei  originating  in  the  margin,  and  containing  a  tranoparent  and  watery  fluid  and  a  small  bubble 
of  air,  by  means  of  which  it  seems  to  acquire  a  buoyancy  that  suspends  it  in  the  water. 

1321 .  The  reprodrtdvoe  organs  are  such  parts  of  the  plant  as  arc  essential  to  its  propaga* 
tion,  whose  dbjject  is  the  reproduction  of  the  species,  terminating  the  old  individual,  and 
banning  the  new.  It  includes  the  flower,  with  its  immediate  accompaniments  or 
pecofiarities,  the  flower-stalk,  receptacle,  and  inflorescence,  together  with  the  ovary  or 
&uit. 

IS2  Tkefiomer,  Uke  the  leaf,  is  a  temporary  pert  of  the  plant,  issuing  generally  from  the  extremity  of 
the  taaorhes  but  sometimes  also  firom  tne  root,  stem,  and  even  leaf,  being  the  apparatus  destined  by 
&2t!ire  for  the  productioa  of  the  fkiilt,  and  being  also  mstinguishablc,  for  the  most  part,  by  the  brilliancy 
cf  iti  coif  firing  or  the  sweetness  of  its  smell 

1^^  Tke  py^er-staik  is  a  partial  trunk  or  stem,  supporting  one  or  more  flowers,  if  the  flowers  are  not 
■euik,  and  issuing  from  the  root,  stem,  branch,  or  petiole,  and  sometimes  even  from  the  leaf. 

1  lik.  The  reeef4acle  is  the  seat  of  the  flower,  and  point  of  union  between  the  different  parts  of  the  flower, 
cr  between  the  ftower  and  the  plant,  whether  immediate  and  sessile,  or  mediate  and  supported  upon  a 
Scrver..stalk. 

I12S.  TV  t^fioreteepee^  mode  of  flowering,  is  the  pectiUar  mode  of  aggregation  In  which  flowers  are 
arranged  or  distributed  upon  the  plant 

^:!i6.  ThefrnM  is  the  npened  ovary,  or  seed-vessel  which  succeeds  the  flower.  In  popular  language  the 
tens  is  ccHiJined  chiefly  to  such  fruits  aa  are  esculent,  as  the  apple,  the  peach,  and  the  cherry  \  but  with 
tfee  botankt  the  malund  owy  of  every  flower,  with  the  parts  contained,  constitutes  the  fruit 

1327.  Appendages.  The  reproductive  organs,  Uke  the  conservative  organs,  are  often 
foond  to  be  furnished  with  various  additional  and  supernumerary  parts,  not  at  all  essential 
to  their  constitution,  because  not  always  present,  and  hence  denominated  appendages. 
Many  of  than  are  precisely  of  the  same  character  with  that  of  the  conservative  appen- 
images,  except  that  they  are  of  a  finer  and  more  delicate  texture ;  such  are  the  glands, 
f^n,  pub^cence,  hairs,  thorns,  or  prickles,  with  one  or  other  of  which  the  parts  of  the 
froctificatian  are  occasJonally  furnished  :  but  others  are  idtogether  peculiar  to  tha  repro- 
ductxre  organs,  and  are  to  be  regarded  as  constituting,  in  the  strict  acceptation  of  the 
^cnn,  true  reproductive  iq>pendag^  Some  of  them'  are  found  to  be  proper  to  tlie  flower, 
» the  involucre,  spathe,  bractea,  &c  ;  and  others  to  the  fruit,  as  the  persisting  calyx, 
amplified  in  the  pomegranate. 


SacT.  II.     Of  the  MxUmal  Stmctwrt  of  Imperfect  PlarUs. 

1328.  Ramts  apparenibf  d^ectioe  in  one  or  other  of  the  more  conspicuous  parts  or 
orgau,  whether  conservative  or  reproductive,  are  denominated  imperfect.     The  moat 
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generally  adopted  division  of  imperfect  plants  is  that  by  which  they  are  distributed  into 
JPilices,  J^quisetkceie,  Lycopodlnca?,  Jfusci,  Hcpdticsc,  A^lgae,  Zichdnes,  and  JYingi. 

1329.  Tk^  FiticeSf  "EjtUtetdcat,  and  l^copodineie  are  for  the  most  part  kerbaceouSf  and  die  down  to  the 
ground  in  the  winter ;  but  they  are  Aimished  with  a  perennial  root,  tnan  which  there  annuaUy  isauea  a 
flrond  l>earing  the  fhictiflcation.  The  favourite  halntations  of  many  of  them  are  heaths  and  uncultivated 
grounds,  where  they  are  found  intermixed  with  ftine  and  brambles ;  but  the  habitations  of  such  as  are 
the  most  luxuriant  in  their  growth  are  moist  and  fertile  spots,  in  shady  and  retired  situations,  as  on 
mossy  dripping  rocks,  or  bv  fountains  and  rills  of  water.  Some  of  them  will  thrive  even  on  the  arj  and 
barren  rocK,  or  in  the  chinks  and  fissures  of  walls ;  and  others  only  in  wet  and  marshy  situattoiis  where 
they  are  half  Immersed  in  water. 

ISdO.  The  MAMci  [Jig.  179.  a  b)  Jbrm  a  tribe  qf  impeffect  plants  of  a  diminutive  size,  often  consisting 
merely  of  a  root,  surmounted  with  a  tuft  of  minute  leaves,  fh>m  the  centre  of  which  the  fhictificatiati 
springs ;  but  ftimished  for  the  most  part  with  astern  and  branches,  on  which  the  leaves  are  closely  loobri. 
cated,  and  the  ft-uctiflcation  terminal  or  lateral  They  are  perennials  and  herbaceous,  approachiiig  to 
shruU>y ;  or  annuals,  though  rarely  ao»  and  wh(dly  herbaceous,  the  perennials  being  also  evergreens. 


1331.  The  Hep&tioB  {, 
chiefly  with  fh>ndoBe  h( 


lortH  a  tribe  of  small  herbaceous  ptaiUs  resembling  He  msenet,  but 
ducing  thdr  fhut  in  a  capsule  that  splits  into  longitudinal  valves. 


In  their  habitations,  they  a&»ct  for  ihe  most  part  the  same  sort  of  situations  as  the  mosses,  being  fbund 
chiefly  in  wet  and  shady  spots,  by  the  sides  of  springs  and  ditches,  on  the  shelving  brinks  of  rivulets, 
or  on  the  tnmks  of  trees.  Like  the  mosses»  they  thrive  best  also  in  cold  and  damp  weather,  and  recover 
their  verdure  though  dried,  if  moistened  again  Trith  water. 


1332.  T^c  A^ig^t  or  sea-weeds,  include  not  merely  marine  and  many  other  submersed  plants,  but  also  a 
great  variety  of  plants  that  are  not  even  aquatics.  All  the  A1^  agree  in  the  common  character  of  having 
their  herbage  firondose,  m  but  rarely  admitting  of  the  distinction  of  root,  stem,  and  lea£ 


1333.  The  utiHii/  of  the  Aflga  is  obviously  very  considerable,  whether  we  r^jard  them  i 
furnishing  an  article  of  animal  food,  or  as  appli- 
cable to  medicine  and  the  arts.     The  Laminiria 
sacchaiina  {fg,  1 80  a),  Ilalym^nia  palmata(6)  and 
edillis  (c),  and  several  other  F^ci,  are  eaten,  and  I 
much  relished  by  many  people,  whether  raw  or  I 
dressed ;  and  it  is  likely  that  some  of  them  are  fed  \ 
upon  by  various  species  of  fish.     The  Jtlcus  /i-»  1 
chenoides  {Turnery  c  1 18.)  is  now  believed  to  be  < 
the  chief  material  of  the  edible  nests  of  the  East 
India  swallows,  which  are  so  much  esteemed  for 
soups,  that  they  sell  in  China  for  their  weight  in 
silver.  (^Far,  Mag.,  vol.  xz.)    When  disengaged 
from  their  place  of  g^wth  and  thrown  upon  the 
se»-shore,  liie  European  jflgw  are  often  collected 
by  the  farmer  and  used  as  manure.     Tliey  are 
also  often  employed  in  the  preparation  of  dyes, 
as  well  as  in  the  lucrative  manufacture  of  kelp,  a 
commodity  of  ^e  most  indispensable  utility  in 
the  important  arts  of  making  soap  and  glass. 

1 334.  The  utility  of  the  Lichknes  is  also  worthy  of  notice.  The  Xlcfaen  rangiferinus  forms 
the  principal  nouridoment  of  the  reindeer  during  the  cold  months  of  winter,  when  all 
other  herbage  fails.  Tlie  Ziehen  isldndicus  is  eaten  by  the  Icelanders  instead  of  bread, 
ot  t/sed  in  &e  preparation  of  broths ;  and,  like  the  Z\chen  pulmonirius,  has  been  lately 
found  to  be  b«ieficial  in  consumptive  affections.  Many  of  them  are  also  employed  in 
the  piMkution  of  some  of  our  finest  dyes  or  pigments ;  and  it  is  from  the  Lecanora  par^- 
la  that  ^  chemical  analyst  obtains  his  litmus.  The  lichens  and  the  mosses  seem  in. 
stituted  by  nature  to  provide  for  the  universal  diffusion  of  vegetable  life  over  the  whole 
surface  of  the  terrestrial  globe.  Hie  powdery  and  tuberculous  lichens  attach  tfaemaelvcs 
even  to  the  bare  and  solid  rock.  Having  reached  the  maturity  of  their  species,  they  die 
and  are  converted  into  a  fine  earth,  which  forms  a  soil  for  the  leathery  lichens.  These 
again  decay  and  moulder  into  dust  in  their  turn ;  and  the  depth  of  soil,  which  is  thus 
augmented,  is  now  capable  of  nourishing  and  supporting  other  tribes  of  vegetables.  The 
seeds  of  the  .mosses  lodge  in  it,  and  spring  up  into  plants,  augmenting  also  by  dieir  decay 
the  quantity  of  soil,  and  preparing  it  for  &  support  of  plants  of  a  more  luxuriant  growth. 


Book  I. 


INTERNAL  STRUCTURE  OF  PLANTS. 


21:1 


lotfaat,  in  tbererolatkmof  ages,  even  the  surfiboeof  the  tMiren  rock  is  coTened  with  •  soil 
capable  of  supporting  the  lofti»t  trees. 

l;tS5L  Tke  Fimgi/drm  m  tribe  qf  pUmt*  tpko$e  kerbmge  ii  afinmlqfajleskff  or  pmlpff  tutwrt^  quick  in  iti 
grtnrth  sod  fuf^cious  in  its  duratioa,  and 
bcahag  Kcdi  or  genM  in  an  appropriate 
and  expond  menafanne,  or  ooataining  them 
mterapcmd  throughout  iu  man.  This 
iMfTriMige  of  iriants  may  be  regarded 
la  tfcc  lovcit  in  the  Tegetable  acale,  ex. 
hilRtiag  a  coDiiderahle  rrwmM^pce  to 
the  trae  of  aoc^ites,  and  thus  forming 
the  cuunettiue  link  between  the  regetahle 
aad  anoBai  u^doma.  The  habitations 
Us^  ^WacX  are  very  Tarious,  man  j  of  them 
Tcpu^iiig  oD  the  waxUxx  of  the  earth 
{^g.  UL  «),  and  •ome  of  them  even  buried 
Esder  it ;  otbefs  on  stumps  and  trunks  of 
rotti<n  trees  (6) ;  others  on  decayed  fruit ; 
oth-fl  csi  damp  and  wet  walls ;  and  others 
OB  tfumal  onfure. 

1336.  U»atftheTu7tgL  Thepow- 
der  of  the  lycoperdons  is  said  to  be 
an  ezeeUent  stjrptic ;  and  is  remarkable  also  for  its  property  of  strongly  repelling  moisture. 
If  a  basin  be  filled  with  water,  and  a  little  of  the  powder  strewed  upon  the  surface  so  as  to 
corer  it  only,  the  band  may  be  plunged  into  it  and  thrust  down  to  the  bottom  without 
bong  wetted  with  a  single  drop  of  water.  Several  of  the  boleti,  when  dried,  afford 
s  very  aseful  tinder  ;  and  several  of  the  agarics  and  tubers  are  used  as  articles  of  food, 
or  as  ingredients  in  the  preparation  of  seasoning.  The  truffle  is  much  esteemed  for  the 
rich  and  delicate  flavour  which  it  imparts  to  soups  and  sauces ;  and  the  mushroom  and 
mcrel  for  their  esculent  property,  and  their  utility  in  the  preparation  of  catsup. 


Sect.  III.      OftAe  IiUemal  Structure  of  PiarUs. 

IdS7.  The  organs  of  pUmU  ditcooerabU  hy  extemai  examination  are  themselves  reducible 
into  oomposient  organs,  which  are  again  resolvable  into  constituent  and  primary  organs. 
Thoe  are  called  the  decomposite,  the  composite,  and  the  elementary. 

SuBSscT.  1.     Decomposite  Organs. 

\39S.  The  decomposite  organs  are  distingiu'shable  on  eitemal  examination,  and  con- 
stitute the  vegetable  individual ;  to  the  dissection  of  which  we  will  now  proceed,  in 
the  order  of  the  seed,  pericarp,  flower,  leaf,  gem,  and  caudex,  with  their  decomposite 
^ipendages. 

1 33.  like  MvdL  The  mass  of  the  seed  consists  of  two  principal  parts,  dbtinguishabk!  without  much  diffl. 
ndry ;  iLzmety,  the  integuments  and  nucleus,  or  embryo  ana  its  envelopes. 

UVX.  Tkc  imtegumenU  proper  to  the  seed  are  two  in  number,  an  exterior  integument  and  an  interior 
iotefumenL 

l^LTV  exterior  intef^ument,  or  testa,  is  the  original  cuticle  of  the  nucleun,  not  detachable  in  the  early 
ii^es  of  it<  growth,  but  detachable  at  the  period  of  the  maturitv  of  the  fruit,  when  it  is  generally  of  a 
EHskraeaceous  or  leathery  texture ;  though  sometimes  soft  anci  fleshy,  and  sometimes  cru»tac(H>us  and 
booy.  It  may  be  very  easily  distinguished  in  the  transverse  or  longitudinal  section  of  the  garden  bean  or 
a&y  other  large  seed. 

1:H2.  The  trntertor  inlegumentj  or  membrana,  lines  the  exterior  integument,  or  testa,  and  immediately 
~    '  ipes  the  nucleus.     Like  the  testa,  to  which  indeed  it  adheres,  it  may  be  easily  dlstinsuished  in  the 
&  bear  (Jig.  ISSL),  or  in  a  ripe  wataiut ;  in  which  latter  it  is  a  flne  transparent  and  netUke  membrane 

1343.  ne  nuetetu  is  that  part  of  the  seed  which  is 

contained  within  the  proper  integuments,  consi«tine 

//  ^\      of  the  albumen  with  the  vitellus,  when  present,  and 

\       1344.  The  atbunien  U  an  organ  resembling  in  iU 
i\  consistence  the  white  of  an  egg,  and  forming,  in  most 
i|  cases,  the  exterior  portion  of  the  nucleus,  but  always 
^1  separable  from  the  interior  or  remaining  portion. 
^/      1545.  Tke  viUlhu  is  an  organ  of  a  fleshy  but  firm 
f/  contexture,  situated,  when  present,  between  the  aU 
y   bumen    and  embryo;  to  the  former  of  which  it  is 
/     attached  only  by  adhesion,  Imt  to  the  latter  by  Inocu'. 
poration  of  substance,  so  as  to  be  inseparable  from  it, 
except  by  force.  ^ 

1316.  The  embryo,  which  is  the  last  andJnit  essen. 
'     ■    '  tial  part  of  the  sewi,  and  the  final  object  oj  fnc  fructi- 

ic^Soi,  as  bring  the  germ  of  the  future  plant,  is  a  small  and  often  very  minute  organ,  enclosM  within  the 
■ftieiiuii  md  occupying  the  centre  of  the  seed. 

19f7.  TV  etSgledoek,  orseed.lobe  (6),  is  that  portion  ot  the  embryo  that  encloses  and  orotects  the  planU 
"*—'-'  *    '  '  ^rmination  into  what  is  usually  denominatetl  the  seminal  leafl 


kt,  aod  springs  up  dm 
if  dMlabe  is  solitary; 
iittid  to  be  mooocot 


during  the  process  o^  ^en 

—  or  seminal  leaves,  if  there  are  more  lobes  than  one. 


1  the  former  case  the  seed 


polycdtyledooous  seeds,  and  are  exemplified  in  the  case  of  X,ep)dlum  latlvum  or  common 
in  which  the  lobes  are  six  in  number;  as  in  that  also  of  the  different  species  of  the  genus 


they  vary  from  throe  to  twelve. 
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1518.  Th4  plumule  (a),  the  Aiture  plant  in  miniature,  ia  the  interior  and  eMentialportkui  of  the  c       , 
and  seat  of  vegetable  life.    In  aome  aeedi  it  if  w  minute  as  to  be  Karoely  perceptible  i  while  in  others  it 
is  so  Urge  ai  to  be  divisible  into  distinct  parts,  as  in  the  garden  bean. 

1S49L  T%e  pericarp^  which  in  diffbrent  species  of  fruit  ■ssimiM  so  many  varieties  of  contexture,  acqiurea 
its  several  aspects,  not  so  much  from  a  diversity  <^  substance  as  of  modification. 


1350.  T1»e  valves  of  the  capsule,  but  particularly  the  partitions  by  which  it  is  divided  into  cdls,  are  com. 
posed  of  a  thin  and  slcinny  membrane,  or  of  an  epidermis  covering  a  pulp  more  or  less  indurated,  and 
interspersed  with  longitudinal  fibres.  The  capsule  of  the  mosses  is  composed  of  a  double  and  netlike 
membrane,  enclosed  within  a  fine  epidermis. 

1351.  ne  pome  is  composed  of  a  fine  but  double  eiMermis,  or,  according  to  Knight,  of  two  skins,  endoa. 
ing  a  soft  knd  fieshy  pulp,  with  bundles  of  longitudinal  fibres  passing  through  it,  contiguous  to,  and  in  the 
direction  of,  its  longitudinal  axis. 

1352.  The  valves  qf  the  legume  are  composed  of  an  epidermis  enclosing  a  firm  but  fieshy  pulp  lined  for 
the  mostpart  with  a  sliinny  membrane,  and  of  bundles  of  longitudinal  fibres  forming  the  seam. 

1353.  jne  nutshell^  whether  hard  and  bonv,  or  fiexible  and  leathery,  is  composed  of  a  pulp  more  or  leas 
hiffhly  indurated,  interspersed  with  longitudinal  fibres,  and  covered  with  an  nidermis. 

1351  The  drupe  is  composed  of  an  epidermis  enclosing  a  fieshy  pulp,  which  is  sometimes  so  interwoven 
with  a  multiplicity  of  longitudinal  fibres  as  to  seem  to  consist  whoUy  of  threads,  as  in  the  ooooa.nut. 

1355.  TV  berrif  is  coo^osed  of  a  very  fine  a>idennis  enclosing  a  soft  and  Juicy  pulp. 

1356.  The  scales  qf  the  strobOe  are  composed  of  a  tough  and  leathery  epidermis,  enclosing  a  spongy  but 
often  highly  induraied  pulp  interspersed  with  longitudinal  fibres  that  pervade  also  the  axis. 

1357.  The  ftowerMalk,  or  peduncle  supporting  the  fiower,  which  is  a  prolongation  of  the  stem  or  branch, 
or  rather  a  partial  stem  attached  to  it,  if  careftilly  dissected  with  the  assistance  of  a  good  glass,  will  be 
found  to  consist  of  the  following  parts :  —  1st,  An  epidermis,  or  external  envelope  •  Sdly,  A  pareiw 
chyma,  or  soft  and  pulpy  mass ;  3dly,  Bundles  of  longitudinal  threads  or  fibres,  originatmg  in  the  stem  or 
branch,  and  passing  throughout  the  whole  extent  of  the  parenchyma.  The  several  organs  of  the  flower 
are  merely  prolongations  of  the  component  parts  of  the  flower.4talk,  though  each  organ  does  not  always 
contain  the  whole  of  such  component  parts,  or  at  least  not  under  the  same  modifications.  The  epidennia, 
however,  and  parenchyma  are  common  to  them  all ;  but  the  longitudinal  threads  or  fibres  are  seldom,  if 
ever,  to  be  found,  except  in  the  calyx  or  corolla. 

1358.  The  let^-McUk,  or  petiole  supporting  the  lea(;  which  is  a  prolongation  of  the  branch  or  stem,  or 
rather  a  partial  stem  attached  to  it,  exhibits  upon  dissection  the  same  sort  of  structure  as  the  peduncle, 
namely,  an  epidermis,  a  pulp  or  pajrcnchyma,  and  bundles  of  longitudinal  threads  or  fibres. 

1359.  Gems.  There  exist  among  the  different  tribes  of  vegetables  four  distinct  species  of  gems,  two 
peculiar  to  perfect  plants,  the  bud  and  bulb,  and  two  peculiar  to  imperfect  plants,  the  propago  and  gongylusj 
the  latter  being  denominated  simple  gems,  because  Aimished  with  a  single  envelope  only ;  and  the  former 
being  denominated  compowid  gems,  because  Aimished  with  more  than  a  single  env<dop& 


,  Bmd$  m  oaaipoMd  cztamaa  j  of  •  number  of  ■poon- 

■calei,  OTcrUppUiK  ooa  ■ixMhOT  and  conTvnfaif  towards 

in  the  apex,  and  often  ocmcntad  toaether  b^  maans  of  a 

r  mocUaglnoa!!  mibctanea  ending  ttat    '*^' '~ 

« tcata  ai«itiip|icdofrand  diMected  u 

Ytj  will  be  found  to  oomitt,  tike  the  l« 

calTXfOf  an  epidarnis  cncksina  a  pulp 

ith  a  network  orribre»,l>ut  unacoompanied  with  lon^tadinal 


BdtoMther., 

ttttinous  or  mucilaglnon!!  mibctanea  ending  from  their  tos' 
noe.  if  thC)ieKalaareitrlp|icdofran'  " 
crowope,  iSbttj  will  be  fbuna  to  oontii  . 
ilonsortliecalTx,of  aBepidorniscnckKinfiapulp  intenpcrsed 
with  a  network  ofribretibut  unacoompanied  with  loncitadinf ' 
threads.  Iftlieioaletof  a  leaf-bud  are  taken  and  ■trippedofl 
and  the  remaining  part  carefully  opened  up.  It  will  be  laundt 
ooiKlrt  of  the  rudiments  of  a  younc  bcanidi  terminated  by  a 
bunch .'  ..'V  . 


1361.  BmO*.  which  are  either  radieal  or  cnann?,  coMbH  In 
thctr  eztenuU  structure,  or  in  a  part  of  their  internal  scructKiw 
that  U  easily  detected,  sereral  dltfinct  Tailetias,  soim  beinc 
Bolid«  some  ooated,  and  tome  icaly ;  but  all  protruding  in  tbm 
moooa  of'  vmatatkn  the  stem,  leaf,  and  fl«««r>  pecuUar  to 

136?7»«  pniMte,  wMch  li  a  simple  gem,  peodtar  to  aaeM 
■enera  of  IrapeHbct  plants,  and  exemplified  by  Gartner  In 
the  lichens,  coMlsts  of  a  small  and  pulpy  mass  fivrrolnc  a  |ct»- 


detcnnla 


or  the  rudiments  or  a  younc  bcancn  terminated  by  a 
of  Incipient  leavai  embedded  in  a  white  and  cottony 
being  minute  but  oomptete  tai  all  their  parts  and  pro* 
a,  and  folded  or  rolled  up  in  the  bod  in  a  peculiar  and 


nule  of  no  i«Kular  shape,  lometinies  naked,  and  so 
ooverad  with  an  enrelope,  which  is  a  fine  epidermis. 

1363.  Th*  gongj/ImM,  which  is  also  a  simple  ccm  peculiar  to 
some  ffeaera  V  &p«iKt  plants,  and  excmpuled  hf  Gmtaer 
In  the  Aid,  consisto  ofa  lUghUy  Indurated  pulp  mwilded  koMoM 
and  slobnlar  crumle  of  a  Ann  and  scUd  onmrtimer,  and 
>ed  with  an  eiHdcTmis. 


1364.  T%e  caudex  includes  the  whole  mass  or  body  both  of  the  trunk  and 
root ;  its  internal  structure,  like  its  external  aq^ect  or  habit,  is  materially  dif. 
ferent  in  dif!brent  tribes  of  plants. 

1365.  The  first  general  mode  t^  tite  internal  structure  qf  the  caudex  i»QiaX\n 
which  an  epidermis  encloses  merely  a  homogeneous  mats  of  pulp  or  slender  < 
fibre.    This  is  the  simplest  mode  of  internal  structure  existing  among  vege.  t 
tables :  it  is  exemi^iflol  in  the  lower  orders  of  imperfect  plants,  particularly  1 
the  illgse  and  iTOngi.  | 

1366.  The  second  general  mode  qf  internal  structure  qf  the  saudex  is  that  in  I 
which  an  epidermis  encloses  two  or  more  substances,  or  assemblages  of  sub.  1 
stances,  totally  heterogeneous  in  their  character.     A  very  common  variety  of  ' 
this  mode  Is  that  in  which  an  epidermis  or  bark  encloses  a  sqfi  and  pulpy  mass. 
Interspersed  with  a  number  or  longitudinal  nerves  or  fibres,  or  bundles  of 
fibres,  extending  from  the  base  to  the  apex,  and  disposed  in  a  peculiarity  of 

l^A  manner  characteristic  of  a  tribe  or  genus.    This  mode  prevails  chiefiy  in  herttaceoua 

and  annual  or  biennial  plants,  {fig,  183.)  A  second  variety  of  this  mode  is  that  in 
which  a  strong  and  often  thick  bark  encloses  a  circular  layer  of  kmgitudinal  fibttea,  or 
several  such  circular  and  (A>ncentric  layers,  interwoven  with  thin  transverse  and  diver, 
gent  layers  of  pulp,  so  as  to  form  a  firm  and  compact  cylinder,  in  the  centre  of  which  is 
lodged  a  pulp  or  pith.  This  mode  is  best  exemplified  in  trees  and  shniba  {fig.  184^), 
thotigh  it  is  also  applicable  to  many  plants  whose  texture  is  chiefly  or  almost  whoOy 
herbaceous,  forming  as  it  were  the  connecting  link  between  such  plants  as  are  purely 
beihaceotis  on  the  one  hand,  and  such  as  are  purelv  woody  on  the  other  In  the  latter 
case  the  wood  is  perfect ;  in  the  former  case  it  is  imperfect  The  wood  being  imper^ 
feet  in  the  root  ot  the  bc«t,  the  common  bramble,  ana  burdock ;  and  perfect  in  the  oak. 
or  alder. 

1367.  T%e  appendages  of  the  plant,  whether  conservative  or  repnxluctive,  exhibit 
nothing  in  their  internal  structure  that  is  at  all  essentially  different  from  that  of  the 
organs  that  have  been  already  described. 


SussBCT.  2.     CompotUe  Organs, 

1368.  The  composite  orgam  are  the  epidermis,  pulp,  pith,  cortical  layers,  ligneous 
layers,  and  vegetable  fibre,  which  may  be  further  analysed,  as  being  still  compound,  with 
a  view  to  reach  the  ultimate  and  elementary  organs  of  the  vegetable  subject. 

1369.  Structure  qf  the  vegetable  epidermis.  The  epidermis  of  the  v^etable,  which,  tram  its  reccmblanre 
to  that  of  the  animal,  has  been  designated  by  the  same  name,  is  the  external  envelope  or  integument  ot 
the  plant,  extending  over  the  whole  surface,  and  covering  the  root,  stem,  branches,  leaves,  flower,  and 
fruit,  with  their  appendages ;  the  summit  of  the  pistil  only  excited.  But  although  it  is  extended  over 
the  whole  surface  of  the  plant,  it  is  not  of  equal  consistence  throughout    In  the  root  and  trunk  it  is  a 
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toagh  and  Vta&erj  mesabraae.  or  tt  b  a  cniit  of  considerable  thlckncM,  Ibnnlnc  a  notable  portion  of  th« 
boifc,  and  afsmniinf  loine  pemltar  abade  of  colour ;  while  in  the  lea  vet,  flower*,  and  tender  «hoot«.  it  it  a 
fine,  cokMRiaa,  and  traniparent  fihn,  when  detached ;  and  when  adherent,  it  i«  always  tinged  with  Kime 
perulm-  shade,  which  it  borrowa  from  the  parts  immediately  beneath  it 

U70.  T%e  fmip  is  a  soft  and  Juicy  subgtance,  constituting  the  principal  mass  of  succulent  plants,  and  a 
WKtakAe  propiattion  of  many  parts  eren  of  woody  plants.  It  constitutes  the  principal  mass  of  msnv 
of  the  f^ngi  and  Fba,  and  of  berbaccoua  plants  in  general  Mirbel  compares  it  to  diuters  of  small 
hexagonal  ceDs  or  bladders,  containing  for  the  most  part  a  coloured  juice,  and  ftarmed  apparently  of  the 
fiddmgs  and  doublings  of  a  fine  and  delicate  membrane,  in  which  no  traces  of  organisation  are  to  be 


V 


IJ7i.  TV-  pUk  is  a  soft  and  spongy,  but  often  succulent,  subetanoe,  occupying  the 
mttre  of  the  root,  stem,  and  branches,  and  extending  in  the  direction  of  their  longitu. 
died  axis,  in  which  it  is  enclosed  as  in  a  tube.  The  structure  of  the  pith  is  precisely 
SEQBlar  to  that  of  the  pulpL  being  composed  of  an  assemblage  of  hexagonal  cells  oon- 
tzining  a  watery  and  ootourlets  juice,  or  of  cellular  ti^ue  and  a  parenchyma. 

U72.  The  cortical  layers^  or  Ulterior  and  concentric  layers,  constituting  the  mass  of 
Ihc  baifc,  are  situated  immediately  under  the  cellular  integument,  where  such  integu. 
BMOt  exists,  and  where  not,  immediately  under  the  epidermis ;  or  they  are  themselves 
extentaL  Tliey  are  distinguishable  chiefly  in  the  bark  of  woody  plants,  but  particularly 
la  that  of  tte  lime  tree.  They  are  composed  of  two  elementary  parts ;  bundles  of  I 
lonfitufiatf  fibws  constituting  a  network  {Jig.  IS5.},  and  a  mass  of  pulp  more  or  less  | 
indurated  fiHinf  up  the  meshes.  The  innermost  of  the  layers  is  denominated  the 
Ebcr,  and  was  used  by  the  ancients  to  write  on  before  the  invention  of  paper.  It  is 
tiic  floest  and  most  delicate  of  them  all,  and  often  mmt  beautifUUy  reticulated 
{JS§.]i&. »)  and  raxied  by  bundles  of  loitgitudinal  fibre  b).  But  the  liber  of  Diphne  LagHto  is  remarkable 

beyond  that  of  all  other  plants  for  the  beauty  and  delicacy  of  iu  network, 

which  is  not  inferior  to  that  of  the  finest  lace,  and  at  the  same  time  so  very 
soft  and  flexible  that,  in  countries  of  which  the  tree  is  a  native,  the  lace  of  the 
liber  is  often  made  to  supply  the  place  of  a  neckcloth.  If  the  cortical  la  vert 
are  ii^ured  or  destroyed  by  accident,  the  part  destroyed  is  again  rejrenera'tetl, 
and  the  wound  healoti  up  without  a  scar ;  out  if  the  wound  penetrates  lx>yond 
the  liber,  the  part  destroyed  is  no  longer  regenerated.  Or  if  a  tree  is  bent  %f)  as 
tobr^k  part  of  the  cortical  fibres,  and  then  prop|>ed  up  in  its  former  jx^^ition, 
the  fractured  fibres  will  again  unite.  Or  if  a  portion  of  the  stem  u  entirely 
dcc^nticatod  and  covered  with  a  piece  of  bark,  even  from  another  tree,  the  two 
diflercnt  barks  will  unite.  Hence  the  practicability  of  ascertaining  how  far 
the  liber  extends ;  and  hence  also  the  origin  of  grafting,  which  u  always 
efiTocted  by  a  union  of  the  liber  of  the  graft  and  stiick. 

1573.  iXe  Itgnrotu  Unfcrs,  or  layers  couttituting  the  wood,  occupy  the 
intermediate  portion  of  the  stem  between  the  tiark  and  pith  ;  and  are 
distinguithable    into   two  sorts,    ooncentric    layers   and   divergent    layers. 

1J74.  11^  concentric  lauert^  which  constitute  by  far  the  greater  part  of  the 
_;.  — i^ .  "  mass  of  the  wood,  arc  suniciently  conspicuous  for  the  puqMiM.' of  exempli fica- 
6eD  OB  the  furftce  of  a  horizontal  section  of  most  trunks  or  branches,  as  on  that  of  the  oak  and  elm. 
Bat  though  they  are  generally  described  as  being  concentric,  they  are  not  always  strictly  so.  For  thev  are 
oAa  fimnd  to  extend  more  on  the  one  side  of  the  axis  of  the  stem  or  branch,  than  on  the  other.  Some 
aaSlMrs  say  the  excess  is  on  the  north  side,  but  others  sav  it  is  on  the  south  »ide.  'I'he  former  account 
far  if  by  teCUng  ns  it  is  because  the  north  side  is  sheltered  flrora  the  sun ;  and  the  latter  by  telling  uii  it  is 
because  the  south  side  is  sheltered  tttsm  the  cold  ;  and  thus  from  the  operation  of  contrary  causes  allc}^ng 
the  lame  eflfecl,  which  has  been  also  thought  to  be  sufficiently  striking  and  uniform  to  serve  as  a  sort  ^ 
CDaapaia,  bf  which  the  bewildered  trareller  might  safely  steer  his  course,  even  in  the  recesses  of  the  most 
exteimre  forest.  But  Du  Hamel  has  exposed  the  fUtiUty  of  this  notion,  by  showing  that  the  exci>t8  is 
•cmciimes  <»  the  one  side  of  the  axis,  and  sometimes  on  the  other,  according  to  the  accidental  situation 
of  Che  great  roots  and  branches :  a  thick  root  or  branch  producing  a  proportionably  thick  layer  of  wood  on 
the  side  of  the  stem  from  which  it  issues.  The  layers  are  indeed  sometimes  more  in  number  on  the  one 
Bde  than  on  the  other,  as  well  as  thicker ;  but  this  Is  the  exception,  and  not  the  rule,  lliey  are  thickest, 
however,  mj  the  side  on  which  they  are  fewest,  though  not  of  the  same  thickness  throughout  Du 
Hamel,  after  oiunting  twenty  layers  on  the  one  side  of  the  transverse  section  of  the  trunk  of  an  oak, 
fcoad  only  fourteen  on  the  other ;  but  the  fourteen  exceeded  the  twenty  in  thickness  by  one  fourth 
part  But  the  layers  thus  discoverable  on  the  horiiontal  section  of  the  trunk  arc  not  at  all  of  an  e<]ua] 
ena^stence  throughout,  there  being  an  evident  diminution  in  their  degree  of  solidity  tVom  the  centre, 
•bete  they  are  hardest,  to  the  circumference,  where  they  are  softest  The  outennokt  layer,  which  is  the 
softest  of  an,  is  denominated  the  alburnum,  perhaps  from  its  being  of  a  brighter  u  hite  than  any  of  the 
<Aher  layers,  either  of  wood  or  bark ;  b^  which  character,  as  well  as  by  its  softer  texture,  it  is  also 
easily  dt^inguished.  It  does  not  acquire  its  utmost  degree  of  solidity  till  after  a  number  of  years  ;  but  if 
a  tree  is  barked  a  year  before  it  is  cut  down,  then  the  alburnum  is  converted  into  wood  in  the  course  of 
that  year. 

137S.  Tke  divergetU  layer*,  which  intersect  the  concentric  layers  in  a  transverse  direction,  constitute  also 
aoonaiderat^  proportion  of  the  wood,  as  may  be  seen  in  a  horizontal  section  of  the  fir  or  birch,  or  of 
atawst  any  woody  plant,  on  the  sur£scc  of  which  they  present  an  appearance  like  that  of  the  radii  of  a 
ciide. 

137&  The  atructvre  qf  the  anteeniric  letper*  will  be  found  to  consist  of  several  smaller  and  component 
laym,  which  are  themselves  composed  of  layers  smaller  still,  till  at  last  they  are  incapable  of  tarllier 
drristea.  The  concentric  layers  are  composed  of  longitudinal  fibres,  generally  forming  a  network  ;  and 
the  divergent  layers,  of  parallel  threads  or  fibres  of  cellular  tissue,  extending  in  a  transverse  direction, 
and  fiffixjg  up  the  interstices  of  the  network. 

1X7.  the  $ttm.tmeo/tke  stem,  As  plants  that  arepurefy  herbaceous,  and  in  the  herbaceous  parts  cf  woody 
pbota,  is  distin(Qiahed  by  a  number  of  notable  and  often  insulateil  fibres  passing  longitudinally  throughout 
■s  vbote  extent,  as  in  the  stipe  of  Aspldium  Fllxx-vaia  or  in  the  leaf.sUlk  of  the  alder.  These  fibres, 
V'heD  viewed  superficially,  appear  to  be  merely  individuals,  but  when  inspectcfl  minutely,  and  under 
^aueroscope,  they  prove  to  be  groups  or  bundles  of  fibres  smaller  and  minuter  still,  firmly  cemented 
tpfKher,  and  forming  in  the  agaregate  a  strong  and  elastic  thread,  but  capable  of  rx>ing  cpiit  into  a 
r  of  ooo^ionent  fibres,  tiO  at  last  you  can  divide  them  no  lonecr.  If  the  fibres  of  the  bark  are 
'~^  by  toe  deatractton  of  a  part,  Uie  part  is  again  rMfenerated,  and  the  fibres  are  again  united, 
'iving  behind  them  any  traces  of  a  wound :  but.  if  Uie  fibres  of  the  wood  are  separated  by  the 
1  of  a  part,  the  part  ia  never  regenerated,  and  the  fibres  are  never  united. 


SuBciCT.  S.     EUmenUuryt  or  Vatcular,  Organs. 

1378.  JFiIre,  eeOukar  Hitue  toUh  or  wUhoui  pttrenchyma,  and  reti  ulated  membrane  are 
r  organs  of  which  the  whole  mass  of  the  plant  is  composed. 
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If  it  be  asked  of  what  arc  the  elementary  organs  themselves  composed,  the  reply  is,  they 
are  composed,  as  it  appears  from  the  same  analysis,  of  a  fine,  colourless,  and  transpaxent 
membrane,  in  which  the  eye,  aided  by  the  assistance  even  of  the  best  glasses,  can  discover 
no  traces  whatever  of  organisation  ;  which  membrane  we  must  also  regard  as  constituting 
the  ultimate  and  fundamental  fabric  of  the  elementary  organs  themselves,  and,  by  conse- 
quence, of  the  whole  of  the  vegetable  body.  It  has  been  asked  by  some  phytologists 
whether  or  not  plants  are  furnished  with  vessels  analogous  to  tlic  blood-vessels  of  the 
animal  system.  But  if  it  be  admitted  that  plants  contain  fluids  in  motion,  which  cannot 
possibly  be  denied,  it  will  follow,  as  an  unavoidable  consequence,  that  they  are  furnished 
with  vessels  conducting  or  containing  such  fluids.  If  the  stem  of  a  plant  of  marigold  is 
divided  by  means  of  a  transverse  section,  the  divided  extremities  of  the  longitudinal  fibres, 
arranged  in  a  circular  row  immediately  within  the  burk,  will  be  distincUy  perceived,  and 
their  tubular  structure  demonstrated  by  means  of  the  orifices  which  they  present,  particu- 
larly when  the  stem  has  begun  to  wither.  Regarding  it,  therefore,  as  certain,  that  plants 
are  furnished  with  longitudinal  tubes,  as  well  as  with  cells  or  utricles  for  the  purpose  of 
conveying  or  containing  their  alimentary  juices,  we  proceed  to  the  specific  illustration  of 
both,  together  witli  their  peculiarities  and  appendages. 

1379.  7%tf  utricle*  are  the  fine  and  membranous  vetBeUi  constituting  the  ccHular  tiwue  of  the  pith  and 
pulp  already  deicribed,  whether  of  the  plant,  flower,  or  flruit  IndiTiduaJly  they  resemble  obloog  bUdders 
mflated  in  the  middle,  a<  in  the  case  of  some  plants  ;  cur  circular  or  hexagonal  cells,  as  in  the  case  of 
others.  Collectively  they  have  been  compared  to  an  assemblage  of  threads  of  contiguous  bladders,  or 
vesicles,  or  to  the  bubbles  that  are  found  on  the  surface  of  liquor  in  a  state  of  fermentation. 

1380.  The  tubeg  are  the  vessels  formed  by  the  cavities  of  the  longitudinal  fibres,  whether  as  occurring  in 
the  stem  of  herbaceous  plants,  or  in  the  foot-stalk  of  the  leaf  and  flower,  or  in  the  composition  of 
the  cortical  and  ligneous  layers,  or  by  longitudinal  openings  pervading  the  pulp  itself,  as  in  the  case  of 
the  vine. 


1381.  Tht  lam  bAu  m  tab«  dirthvtnbhable  by 
tfM  npoiar  vidth  of  Um  diunetor  which  Uicj  pKMot 
on  Um  bortmoul  aecUon  of  Um  wrrcnl  parta  of  the 

^  1388.  SimpU  tyhtt  ifig.  187.)  tat  the  larKCrt  of  aU 
larsc  tubsh  and  uv  formed  of  a  thin  and  entire  mon- 
bnoc,  without  anv  perceptible  fUsuption  of  con- 
dniiitjr.  Thejrare  ibund  chlefljln  thebark.thoasfa 
not  confined  to  it,  a«  they  are  to  be  met  with  alao In 
the  albumum  and  matured  wood,  as  well  a«  in  the 
fibece  of  herbaircoiu  planti. 

1383.  fVmwa  t-bet  rewmble  the  dmple  tnbet  in  Owh- 
general  aspect;  but  differ  from  them  in  being  pierced 
with  small  holes  or  pores,  which  arc  often  distributed 
In  Ttgular  and  parallel  rows.  Thcv  are  found  in 
moit  abundance  in  woody  plants,  and  particularly  hi 
wood  that  is  Arm  and  compact,  like  that  of  the  oak  : 
but  they  do  not,  Uke  the  simple  tubes,  seem  destined 
to  contain  anr  oUy  or  resinous  Juice. 

1384.  apirai  tubrt  are  fine,  transparent,  and  thread- 
like substancea  occasionally  intensperscd  with  the 
other  tnbeaof  the  plant,  but  dtstinifuiawd  frotn  them 


by  bdnK  twisted  from  ri^t  to  left,  or  from  tail  to 
rviht,  in  the  fimn  oTa  carksemr.  They  etewr  la 
most  abundance  in  hert>aceous  plants,  paxticulaxtj 
Inaquatice- 

ISto.  FnUt  firul  imba  aretnbes  appaxcnUy  nteal 
on  a  slU^t  inspection,  but  which,  upon  minuto 
emaroinaaon,  are  found  to  ileriTe  their  appeal  ai>c« 
merely  from  their  betod  cut  transTcneiy  by  parallel 


13S6.  MUtd  htbet  are  tnbes  combining  to  one  In- 
dividual  two  or  more^of  the  foregotaiK  vaiteCMa. 
Mlrbel  exemplifies  them  in  the  caiie  at  the  Bntooms 
urobelUnu,  In  which  the  porous  tubes,  wpixtl  tobaa. 
and  &1m  spbai  tubes,  are  ofVen  to  be  nict  withanitad 
inane. 

1387.  Tht  amall  ttibet  are  tabes  compoaed  of  a  iuo« 
eettlon  of  elongated  cells  united,  like  tboee  of  tlae 
cellular  tissue.  Individually  they  may  be  cmupaiad 
to  the  stem  of  the  fti  ssi  ■,  which  is  fiiiiiied  ofseraal 
intcmodla,  separated  by  transTsese  dlmhragms;  and 
coUcctiTdy  to  a  united  assamblage  at  panikl  and 
collateral  reeds. 


*  -  1S88.  Pores  arc  small  and  minute  openings  of  various  shapes  and  dimensions,  that  seem  to  be  destined 
to  the  absorption,  transmission,  or  exalutiou  of  fluids.  They  are  dbtinguishable  into  perceptible  pores 
and  imperceptible  poresi 

1389.  Gapi,  according  to  Mirbd,  are  empty,  but  often  regular  and  symmetrical,  spaces  formed  in  the 
interior  of  the  plant  by  means  of  a  partial  disruption  of  the  membrane  constituUng  the  tubes  or  utricle*. 
In  the  leaves  of  hertMceous  plants  the  gaps  are  often  interrupted  by  transverse  diaphragms  formed  of  a 

ertion  of  the  cellular  tissue  which  still  remains  entire,  as  may  be  seen  in  the  transparent  structure  of  the 
ives  of  T^pha  and  many  other  plants.  Transverse  gaps  are  said  to  be  observable  also  in  the  bark  of  some 
plants,  though  very  rarely. 

1390.  nere  are  varUnu  appendages  connected  with  the  elementary  organs,  such  as  internal  giUnds. 
iotenud  pubescence,  ftc. :  the  latter  occurs  in  dissecting  the  leaf  or  fiower-stalk  of  ^phar  Ittea. 


Chap.  III. 

Vegetable  Chemistry,  or  Primary  Principles  of  Plants. 

1391.  As  plants  are  not  merely  organised  beings,  but  beings  endowed  with  a  sjtedes  <f 
Hfe,  absorbing  nourishment  from  the  soil  in  which  they  g^w,  and  assimilating  it  to  their 
own  substance  by  means  of  the  functions  and  operations  of  their  different  organs,  it  is 
plain  that  no  progress  can  be  made  in  the  explication  of  the  phenomena  of  vegetable  life, 
and  no  distinct  conception  formed  of  the  rationale  of  vegetation,  without  some  specific 
knowledge  of  the  primary  principles  of  vegetables,  and  of  their  mutual  action  upon  one 
another.  Hie  latter  requisite  presupposes  a  competent  acquaintance  with  the  dements 
of  chemistry  ;  and  the  former  points  out  the  necessity  of  a  strict  and  scrupulous  analysis 
of  the  several  compound  ingredients  constituting  tiie  fabric  of  the  plant,  or  contained 
within  it.  If  the  object  of  the  experimenter  is  merely  that  of  extracting  such  compound 
ingredients  as  may  be  known  to  exist  in  the  plant,  the  necessary  apparatus  u  simple, 
and  the  process  easy  :  but  if  it  be  that  of  ascertaining  the  primary  and  radical  principles 
of  which  the  compound  ingredients  are  themselves  composed,  the  apparatus  is  then 
complicated,  and  the  process  extremely  difficult,  requiring  much  time  and  lubour,  and 
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much  prerious  pncdce  in  analytical  research.  But  whatever  may  be  the  object  of 
analysis,  or  the  particuLur  view  of  the  experimenter,  the  processes  which  he  employs  are 
dther  mechanical  or  ^lemicaL 

1J9S.  T%e  meekamical  procases  are  such  as  are  efflKted  by  the  agency  of  mechanical  (lOvers,  and  are 
(^en  indeed  the  operation  of  natural  causes ;  hence  the  origin  of  gums  and  other  tpontancous  exudutions. 
But  the  fubstaoces  thus  ofacainod  do  not  always  flow  sufficiently  fast  to  satisfy  the  wants  or  ncci'e'sitii>ii  of 
cun ;  and  men  have  consequently  contrived  to  accelerate  the  operations  of  nature  by  mraiiK  ui  ;.rti(irial 
ai«i  ia  the  appUcatkn  of  the  wimble  or  axe,  widening  the  passages  which  the  exira\-a»ate(l  fluid  \\m 
feroed,  or  (^»tng  up  new  onca.  It  mtve  frequently  hapjiens,  however,  that  the  i»r(»tt'*«  euiploycd  u 
Mhidij  artificial,  and  altogether  eflbcted  without  the  operation  of  natural  cau«c>Sw  When  the  juk  i-%  are 
eickiied in  vesicles  lodged  in  parts  that  are  isolated  or  may  easily  be  isolated,  the  vesi* les  may  b<>  o|hiu^ 
by  meansof  rasps  or  gratera,  and  the  juices  expressed  by  the  hand,  or  by  some  otiier  flt  in^truIlll■tlt. 
'fbus  the  vfdatile  oU  may  be  obtained  that  is  lodged  in  the  rind  of  the  lemon.  When  the  i>iii>»>taii(  o  to  lie 
extracted  bes  more  deeply  concealed  in  the  plant,  or  in  parts  which  cannot  he  eaMly  dctat  hnl  from  tlie 
rest.  It  nay  then  become  necessary  to  pound  or  bruise  the  whole  or  a  great  part  ot  the  plant,  and  to 
*ub»ect  it,  thus  modified,  to  the  action  of  the  press.  In  this  manner  needs  are  »ometnne!>  trratcti  to 
expreas  thor  essential  oiia.  if,  by  the  action  of  bruising  or  preying,  hetcroj^eneouii  iii^'redKnt*  have 
beea  mixed  together,  they  may  generaUy  be  separated  with  considerable  accuracy  by  means  of  dixatit. 
atton.  wtwQ  the  substances  held  in  suspension  have  been  precipitated.  Thuc  \\\e  acid  of  leutoni, 
(ranges,  gooseberries,  and  other  fruits,  may  be  obtained  in  considerable  purity,  when  the  mucilage 
that  was  mixel  with  them  has  subsided. 

13^  TV  chewactd processes  are  such  as  arc  efflected  by  the  agency  of  chemical  poweni,  and  may  be 
mioccd  to  the  following:  distillation,  combustion,  tlie  action  of  water,  the  action  of  aluU  and  alkaluM, 
Che  actum  of  oils  and  aJcobols,  and  lastly  fermentation.  They  are  much  more  intricate  in  their  nature 
Lhaj]  the  mechanical  processes,  aa  well  as  more  difficult  in  their  application, 

13?*.  Of  the  products  qf  vegctabU  analyns^  as  obtained  by  the  foregoing  processes,  some  conitist  of  several 
k«<rogeneoua  substances,  and  are  consequently  compound^  as  beinj;  cap.ible  of  tarther  diionip<Mtion  ; 
sad  Ksae  consist  of  one  individual  substance  only,  and  are  confctjucntly  simple,  as  being  :ncct;Mblc  uf 
fiotbcr  <f '*'• — 


Sect.  I.      Compound  ProducU* 

1395.  TTfctf  compound  products  of  analt/sis  are  very  numerous  in  themselves,  and  much 
£venified  in  their  qualities.  They  are  gum,  sugar,  starch,  ghiten,  albumen,  fibrine, 
extract,  tannin,  colouring  matter,  bitter  principle,  narcotic  principle,  acids,  oils  wax, 
resins,  gum  resins,  balvuns,  camphor,  caoutchouc,  cork,  woody  fibre,  sap,  proper  juice, 
rhjircoaly  ashes,  alkalies,  earths,  and  metallic  oxides. 

I39S.  Gnm  is  an  exudation  that  issues  spontaneouslv  from  the  surface  of  a  variety  of  plants,  in  the 
sl^e  of  a  dear,  viscid,  and  tasteless  fluid,  that  gradually  hardens  upon  being  exposed  to  the  action  of 
t^  at!no»pbcTe,  and  condenses  into  a  solid  mass.  It  issues  copiouidy  from  many  fruit  treeii,  but  e«}H'<  lally 
frcra  such  as  produce  stone-fruit,  as  plum  and  cherry  trees.  From  plants  or  partK  of  plants  containing 
it,  tRa  not  discharging  it  by  spontaneous  exudation,  it  may  be  obtained  by  the  process  of  maceration  iu 
water. 

V&i.  The  man  cfgum  are  considerable.  In  all  its  varieties  it  is  capable  of  being  used  as  an  article  of 
food,  and  is  highly  nutritive,  though  not  very  palatable.  It  is  also  employed  in  the  arts,  particularly  in 
caTieixpriBting,  in  which  the  printer  makes  choice  of  it  to  give  consistence  to  his  colours,  and  to  prevent 
them  mxn  spreading.  The  botanist  often  uses  it  to  fix  his  specimens  u^ton  paper,  for  which  purpose  it  is 
very  well  adapted.  It  forms  likewise  an  ingredient  in  ink  ;  and  in  medicine  it  forms  the  basis  of  many 
aixtarcs,  in  which  its  influence  is  sedative  and  emollient 

U^  Suffn'  is  the  produce  of  the  Sdccharum  ofhcinknmi.  The  canes  or  stems  of  the  plant,  when  ripe, 
are  bndaed  between  the  rollers  of  a  mill,  and  the  expressed  juice  is  collected  and  put  into  large  boilers,  in 
vhich  it  is  mixed  with  a  small  quantity  of  quicklime,  or  strong  ley  of  ashes,  to  neutralise  iu  acid,  and  Is 
thai  made  to  boil ;  the  scum,  which  gathers  on  the  top  during  the  process  of  boiling,  being  carefYilly  cleared 
avxy.  When  the  juice  has  been  boiled  down  to  the  consistence  of  a  syrup,  it  is  drawn  ofi'and  allowed  to 
ct>]<  ID  vessels  which  are  placed  above  a  cistern,  and  are  perforated  with  small  holes  through  which  the 
^pore  and  liquid  part,  known  by  the  name  of  mc^asses,  escapes ;  while  the  remaining  part  is  converted 
Btoa  mass  of  small  and  hard  granules  of  a  brownish  or  whitish  colour,  known  by  the  designation  of  raw 
Bisar,  wbidi  when  irnimted  mto  Europe  is  ftirther  purified  by  an  additional  process,  and  converted  by 
saratiao  or  crystalliaation  into  what  u  called  loaf  sugar,  refined  sugar,  or  candied  sugar.  The  iuice  of 
^^^  vTcer  saochax^num,  or  American  maple,  yields  sugar  in  such  considerable  abundance  as  to  make  it  an 
•M^st  with  the  North  American  fiumer  to  manufacture  it  for  his  own  use.  A  hole  is  bored  in  the  trunk 
*^  Che  vegetating  tree  eariy  in  the  spring,  for  the  purpose  of  extracting  the  sap ;  of  which  a  tree  of  ordi- 
^sry  Use,  that  la,  of  from  two  to  three  feet  in  cliameter,  will  yield  from  one  hundred  and  fifty  to  two 
^^dxed  pints  and  upwanis,  in  a  good  season.  The  sap,  when  thus  obtained  and  neutralised  by  lime, 
aqwitB,  by  evaporation,  crptals  of  sugar  in  the  proprntion  of  about  a  pound  of  sugar  to  forty  pints  of 
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tooflgh  it  ia  not  ao  sweet  or  agreeable  to  the  taste.  Tlie  root  of  i?dU  vulgiris,  or  common  beet,  yields 
Sffio,  by  bnling  and  evaporation,  a  sugar  which  is  distinguished  by  a  peculiar  and  slightly  bitter  taste, 
cwa^  perhaps  to  the  inresence  of  a  bitter  extractive  matter  which  has  been  found  to  be  one  of  the  con- 
tituents  of  the  beet  Sugar  has  been  extracted  tttan  the  f(dlowing  vegetables  also,  or  fVom  their  produc 
t:<s» :  from  the  sap  of  the  birch,  sycamore,  bamboo,  maixe,  parsnep,  cow.parsnep,  American  aloe,  dulse, 
*^lBat  tree,  and  cocoa-nut  tree  ;  from  the  fruit  of  the  common  arbutus,  and  otner  swcet-tastcd  fruits ; 
tnsa  the  nxMsof  die  turnip,  carrot,  and  parsley ;  from  the  flower  of  the  Euxine  rhododendron ;  and  from 
toe  nectarr  of  nKwt  other  flowers. 

1399.  The  utility  qftH^ar,  as  an  aliment,  is  well  known  ;  and  it  is  as  much  relished  by  many  animals 
jB  t:^  1BAL  By  bees  it  is  sipped  fkxmi  the  flowers  of  plants,  under  the  modification  of  nectar,  and  con. 
yoted  into  hooey ;  and  also  seems  to  be  relished  by  many  insects,  even  in  its  concrete  state  ;  as  it  is  also 
^  Bsoy  birds.  By  man  it  is  now  regarded  as  being  altogether  indispensable,  and  though  used  chiefly  to 
pTtawfiah  or  seasoning  to  food,  is  itself  highly  nutritive.  It  is  also  of  much  utility  in  medicine,  and 
^jf^y*d  finr  its  anodyne  and  antiseptic  quaUties,  as  wdl  as  thought  to  be  peculiarly  efficacious  in  pre- 
*^tBV  dtwaaes  by  worms. 
^Wl  Umrck.    If  a  quantity  of  wheaten  flour  is  made  into  a  paste  with  water,  and  kneaded  and 

».wi  — 1^  11^  aetioo  of  a  jet,  till  the  water  runs  oflT  colourless,  part  of  it  will  be  found  to  have  been 


cdttB  op  and  to  be  still  bdd  in  sunension  by  the  water,  which  will,  by  and  by,  deposit  a  sediment  that 
^  be  separated  by  decantation.  This  sediment  is  starch,  which  may  be  obtained  also  immediately  from 
t«|nhi  itself  by  means  of  a  nrocess  well  known  to  the  manufkcturer,  who  renders  it  finally  fit  lor  the 
^■■oci^inihiiv  and  edulcorating  it  with  water,  and  afterwards  drying  it  by  a  inoderate  heat    Starch, 
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when  thfown  upoo  red.hot  Iron,  bunu  with  a  kind  of  ^plorioa,  and  teavet  scarcelT  any  retlduum  behind. 
It  hat  been  found,  by  the  analysU  of  Oay  Luimc  and  Thenard,  to  be  composed  of  carbon  4355 ;  oxtgen 
49-68 ;  hydrogen  6*77 ;  total  loa    TtiiB  result  is  not  Tery  irUlely  diiftrent  ttxm  that  of  the  analysis  of 


oxygen. 
Perhaps 


n,  and  evolves  a  miantity  of  caitKmk  acid ;  and  accordingly  part  of  it  is  converted  into  sugar, 
baps  it  is  exemplitied  also  in  the  case  of  the  freexing  of  potatoes,  which  acquire  in  conaequenoe  a  sweet 
and  sugary  taste,  and  are  known  to  contain  a  great  deal  of  starch,  which  may  lie  obtained  as  follows.  Let 
the  potatoes  be  taken  and  grated  down  to  a  pulp,  and  the  pulp  placed  upon  a  fine  sieve,  and  water  made 
to  pass  through  it :  the  water  will  be  fimnd  to  have  carried  off  with  it  an  infinite  number  of  particlea, 
which  it  will  afterwards  deposit  in  the  form  of  a  fine  powder,  separable  by  decantation  :  which  powder  ia 
starch,  possessing  all  the  essential  properties  of  wheaten  starch.  It  may  be  obtained  fVom  the  pith  of 
several  species  or  palms  growing  in  the  Moluccas  and  several  other  East  India  islands,  by  the  folknTing 
process  :  the  stem,  being  first  cut  into  pieces  of  five  or  six  feet  in  length,  is  mlit  longitudinally  so  aa  to 
expose  the  pith,  which  is  now  taken  out  and  pounded,  and  mixed  with  cokf  water,  which,  after  be' 
wtil  stirred  up,  deposits  at  length  a  sediment  that  is  separated  by  decantatkn,  and  is  the  starch  wh 
the  pith  contained,  or  the  sago  of  the  shops. 

1401.  SnUm  is  alto  a  species  <^  starch  that  is  prepared,  in  the  countries  of  the  East,  from  the  root  of  the 
O'rchis  murfo,  m&scula,  bifblia,  and  pyramidklfs :  and,  in  the  Isle  of  Portland,  from  the  iTrum  macuUituniL 
So  also  is  cassava,  which  is  prepared  flrom  the  root  of  Jdnipka  Mdnikotj  a  native  of  America,  the 
expressed  Juice  of  which  is  a  deadly  poison  used  by  the  Indians  to  poison  their  arrows :  but  the  sediment 
which  it  deposits  is  a  starch  that  is  manufkctured  into  bread,  retaining  nothing  of  the  deleterious  pfro. 
perty  of  the  juice.  So  also  is  sowans,  which  is  prepared  fhnn  tho  husk  of  oats,  aa  obtahied  in  the  process 
of  grinding. 

1402.  Stardk  nutu  be  e^radedfram  a  wnmber  ofjpkmU  ;  aa  if'rctium  LCppa,  A'tropa  JXeiZMf Amo,  Polf gou. 
num  bisturta,  A-ybnia  fllia,  Colchicum  autumnsile,  5pins\i  Fllip^ndula,  AanAnculus  bulbbsus,  Scro]  * 
Ikrla  nodbsa,  Sambdcus  JSHmlus  and  nigra,  O'rchis  mbrio  and  misrnla,  Imperatteia  OstrtLthl 
tfyosc^amus  nlger,  itamex  obstusifSilius,  aciitus,  and  aqu&ticus,  iTrum  maculktum,  i^tis  Psead&canis 
foetidlssima,  O'robus  tuberusus,  and  ifanium  Bulboc&stanum.  It  is  found  also  in  the  following  aecda  i 
wheat,  barley,  04ts,  rice,  maize,  millet  seed,  chestnut,  hMscchcstnut.  peas,  beans,  and  acorns. 

1403.  Starch  is  an  estremefy  nuiritioe  suhstance,  and  forms  one  of  the  principal  ingredients  in  almost  all 
articles  of  vegetable  food  used  by.  man  or  by  the  inferior  animala.  The  latter  feed  upon  it  in  the 
state  in  which  nature  presents  it :  but  man  prepares  and  purifies  it  so  as  to  r«ider  it  pleasing  to  his  taste, 
and  uses  it  under  the  various  nuxufications  of  bread,  pastry,  and  confectionary.  Its  utility  is  also  consider, 
able  in  medicine  and  in  the  arts :  in  the  preparation  of  anodyne  and  strengthening  medicaments ;  in 
the  composition  of  cements ;  in  tne  clearing  and  stifitoing  of  linen ;  and  in  the  manufacture  of  hair. 
powder. 

1404.  Gluten  is  that  part  of  the  paste  formed  from  the  flour  of  wheat,  which  remains  unaffbcted  by  the 
water,  after  all  the  starch  contained  in  it  has  been  washed  off  It  is  a  tough  and  elastic  substance,  of  a 
dull  white  colour,  without  taste,  but  of  a  very  peculiar  smelL  It  is  soluble  m  the  acids  and  alkalies,  but 
insoluble  in  water  and  in  alcohol  Gluten  has  been  detected,  under  one  modification  or  other,  in  a  very 
considerable  number  of  vegetables  or  vegetable  substances,  as  well  as  in  the  fiour  of  wheaL 

1405.  Gluten  is  one  Qfthe  most  important  qfall  vegetable  substances,  as  being  the  principle  that  renders 
the  fiour  of  wheat  to  fit  for  forming  bread,  by  its  occasioning  tlie  panary  ftrmentation,  and  making  the 
bread  light  and  porous.  It  Is  used  also  as  a  cement,  and  is  capable  of  being  used  as  a  varnish  and  a  groond 
for  paint 

1406L  AOumen,  which  is  a  thick,  glairy,  and  tasteless  fluid,  resembling  the  white  of  an  imbolledegg,  la 
a  substance  that  has  been  but  lately  proved  to  exist  in  the  vegetable  Kingdom.  Its  existence  wasnrvt 
announced  by  Fourrroy,  and  finally  demonstrated  by  the  experiments  of  Vauquelin  on  the  dried  juioe  of 
the  papaw  tree.    It  is  nearly  related  to  animal  gluten. 

1407.  Ftbrine  is  a  peculiar  substance  which  chemists  extract  fttim  ti)e  blood  and  muscles  of  animals.  Thia 
substance  constitutes  the  fibrous  parts  of  the  muscles,  and  resembles  gluten  in  its  appearance  and  daati. 


dty.    A  substance  possossing  the  same  pn^ierties  has  been  detected  by  Vauquelin  in  the  Juice  of  the 
pjmaw  tree,  which  is  called  vegetable  flbrine. 
1406.  Extract.    When  veseCable  substances  are  macerated  in  water,  a  considerable  portion  of  them  is 


dissolved ;  and  if  the  water  Is  again  evaporated,  the  substance  held  in  solution  may  be  obtained  in  a  •  _ 
rate  state.  This  substance  is  denominated  extract  But  it  is  evident  that  extract  thus  obtained  will  not 
be  precisely  the  same  principle  in  every  different  plant,  but  will  vary  in  its  character  according  to  the 
species  producing  it,  or  the  soil  in  which  the  plant  has  grown,  or  some  other  accidental  cause.  Its  dis- 
tfnguishing  properties  are  the  following :  —  It  is  s<riuble  in  water  as  it  is  obtained  from  the  vegetable,  but 
berames  afterwards  Insoluble  in  consequence  of  the  absorption  of  oxygen  from  the  atmonhere  It  Is  solu. 
ble  in  alcohol :  and  it  unites  with  alkalies,  and  forms  compounds  which  are  soluble  in  water.  When 
distilled  it  yields  an  acid  fluid  impregnated  with  ammonia,  and  seems  to  be  composed  iMrincipally  ofhydrik. 
gen,  oxygen,  carbon,  and  a  little  nitrogen.  Extract,  or  the  extractive  principle,  is  found  in  a  greater 
or  less  proportion  in  almost  all  plants  whatever,  and  is  very  generallv  an  ingrement  of  the  sap  and  bark, 
particularly  in  barks  of  an  astringent  taste ;  but  still  it  is  not  exactly  the  same  in  all  individual  plants, 
even  when  separated  as  much  as  possible  from  extraneous  substances.  It  may  therefore  be  regarded  as 
constituting  several  species,  of  which  the  following  are  the  most  remarkaUe :  — 

1409.  Brtrad^etUekm.    Thboctnet  li  obtained  from  aa  14il.  BJitrmH  tf  fmifirfiM.    ThUestrsct  vw  flbtaJDeA  b^ 

tadurion  of  tha  vood  or  powder  of  calioehu  in  oold  water.    Its  Poarcrm,  by  cvaporaans  a  deooctkm  of  the  bark  of  daa  qnfta- 

oolour  is  pale  brown;  and  Its  taste  sUf^l}j  aatringMt.    It  Is  qtiina  of   Rt.  Domingo  In  water,  and  a||Bin  dissolHng  ft  la 

mcdplttted  from  lu  kolotion  bj  nitnte  of  lead,  and  yields  by  alcahol,  which  Anatly  depodtcd  by  vraporatien  tbe  peeoliar 

ahtiltatlnn  eaibonic  and  earbmetted  hydrofen  ||>h  taavteg  •  extracUvc.  It  is  Insohible  In  oold  waiv,  but  very  ntable  in 

pMNMis  charcoal.  boillTW  water;  its  coUwr  it  brown,  and  its  ta«e  Mtaer.    It  ia 


boillTW  water;  its  c.  _ 

1410.  BMniet  of  mam.  This  extract  is  obtained  from  an  in-  pteci^taUd  from  its  sointian  by  Hme  water,  ia  tbe  Iben  vt  a 

ftaion  of  the  dried  leaves  of  Ctfsda  Mum  in  alcohol.    Theco-  red  powder ;  and  when  diy  it  is  Uack  and  brttUe,  baMkSns 

loor  of  the  influifln  Is  bfrownlah,  the  taste  tUghtiy  bitter,  and  with  a  p«Ushed  fractme. 

the  smell  aiomatlc.    It  Is  precipitated  from  its  solatlon  by  the  U\2.  Ejrtrad  ^  mfgnm.    This  extract  ta  obtained  ia  preat 

moilatie  and  osyravrlaHc  acids;  and,  wlien  thrown  on  borntng  abondanoe  from  the  aunmitB  of  the  pletllB  of  CMcim  ■aUvai, 

coals,  consumes  with  a  thick  smoke  and  aranaticodouf,  leaving  whidi  are  alnwst  wholly  solnbte  in  waanr. 
behind  a  spongy  charcoal. 

14ia  Extracts  were  formerty  m«dk  employed  in  medicine  ;  though  their  efficacv  seems  to  have  been 
overrated.  But  a  circumstance  of  much  more  importance  to  society  is  that  of  their  utility  In  the  art  oT 
dyeing.  By  far  the  greater  part  of  cotonriPiised  m  dyeing  arc  obtained  from  vegetable  extracts,  whi^ 
have  a  strong  afllnity  to  the  fibres  of  cotton  or  linen,  with  which  they  enter  into  a  combination  that  Is 
rendered  still  stronger  by  the  intervention  of  mordants. 

1414.  Colouring  matter.  The  beauty  and  varietv  of  the  colouring  of  veeetables,  chemists  have  ascribed  to 
the  modifications  of  a  peculiar  substance  which  tney  denominate  the  colouring  principle,  and  which  they 
have  accordingly  endeavoured  to  isolate  and  extract ;  first,  by  means  of  maceratitm  or  boiling  in  water, 
and  then  by  precipitating  it  fhmi  its  solution.  The  chemical  properties  of  colouring  matter  seem  to  be  aa 
yet  but  hnperfectly  known,  thouah  they  have  been  considerably  eluciilated  by  the  investigatioBS  of 
Berthollet,  Chaptal,  and  others.  Its  afllnities  to  oxygen,  alkalies,  earths,  metallic  oxidea,  and  doChs 
ftibrlcated  of  antmal  or  Tcgetable  substances,  such  as  wool  or  flax,  seem  to  be  among  Its  moat  strikihv 
.ehancterittica.   llut  Its  aJBiilty  to  animal  iidMtanoeitastningtr  than  Ma  slltailCy  to  TigkiMtanli^^ 
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asA  h«ncr  wocrf  aad  ntt:  asnime  a  deeper  dye,  and  retain  It  longer,  than  cotton  or  Itnen.  Colourinf 
matter  exhibits  a  great  rartety  of  Unto,  as  it  oocxirs  in  diflbrent  specie*  of  plants  ;  and  ai  it  combines 
vitb  ox3nrep,  which  it  absortM  fttxn  the  atmoi^ere,  it  assumes  a  deeper  shade  ;  but  it  loses  at  thp  same 
time  a  Bc»rti<»i  of  its  hydrogen,  and  becomes  msoluble  in  water;  and  thus  it  indicates  its  relation  to  px. 
trart  Foofcroy  reduced  coiours  to  the  four  following  sorts  :  extractive  colours,  oxygenated  colours,  cartm. 
loted  cobxirs,  and  bydrogmated colours ;  the  first  being  soluble  in  water,  and  requiring  the  aid  of  Mlinc  or 
mstallkr  mofdants  to  fix  tbem  upon  doth ;  the  second  being  insoluble  in  water,  as  altered  by  the  atworp. 
tico  of  oxTgen,  and  requiring  no  mordant  to  fix  tbem  upon  cloth  ;  the  third  containing  in  their  covayor 
Btioo  a  great  proportioo  of  carbon,  but  soluble  in  alkalies ;  and  the  fourth  containing  a  great  pro|>ortion 
of  nain,  bat  MluLle  in  oils  and  alcofaoL  But  the  simplest  mode  of  arrangement  is  that  by  which  the  dif. 
fersfit  species  of  ccdouring  matter  are  classed  according  to  their  effect  in  the  art  of  dyeing.  The  principal 
aiHl  fuodaraoital  colours  in  this  art  are  the  blue,  the  red,  the  yellow,  and  the  brown. 

HIV  TJxfarMtftU  iri^iSaMi  fcftw»  to  flit  which  bknotmby       br  tlM  action  of  the  mtnKM|>hcT«.    The  bla«  ra4oar  of  indi||o, 
the  Maaw  sf  i&di<3.   It  is  the  produce  of  the  Indi^ftra  Unctoiia       tnwefuif,  b  owing  to  it*  tumhinall-^ti  with  onip-n. 
Lit^%  fctjTii)   -.hirh    U  ctUti'rated    in   Mexico   wrA  the    Ea*t  XW^.Tht  yrinti^xil  rr./ f.V....r.  are  forh  «.»  an- f..und  lo  ciij« 

l3>ij(9  fer  th*  <ake  of  the  dye  it  affbrda.  The  plant  raichet  In  the  root.ttf^n.or  nowpT.afthc  tivr  r»lI<>wiTiir  plAnt- .  /<uU« 
mtrsrss  m  tincmX  iu  swailu,  vhen  in  laa«ei  are  ^thered  titirtoraiu,/it>rci-jXi  tiru-tona.  Ix^  MiwrA  |mr>  IM.' urf't^jwixj  uik- 
aad  i^oBwA  ia  «»i(«l->  fitted  vith  vmter  tlU  fermeiitatioa  t6nui,  C«>^AlplnJa  i-n»ta,  aiul  tln-iuat>'X.\luii  i.iinpei-fij.'tiiurn. 
ai»  ptAce-    The  wxtrr  ttwn  beokities  opa-{tie  and  green,  ex-  H17.  >V/<i'.c,  whlih  l^  a  loluur  of  *fr>  frequent  frrumtiee 

bkisac  B  tdssr  Likr  (bar  of  rol.ajlealkxM.  ande^oivinK  bubbles  anions  Te)n>ta>*lt.-<i,  ami  the-  tiKot  {<erTiini'i<^iit  .iiiioiitf  tlii«i-r»,  b 
«rf  ^slbocJc  arid  ffas.  \'.  h-m  the  frrmentpoon  has  been  coo-  otnuieil  fur  the  |.uri-«».'  of  djrii  jf,  froin  a  vamti  i.f  i^UntA. 
Tsasi  )m^  eaoaeh,  the  liqaui  it  decanted  and  pat  faito other  It  it  extrai-ttd  frum  iiic  R<e-^\\'i.  Lulec>l.i  /,<■.,  b>  the  Um o  u.m 
i««i<is,  wbiv  it  BE  ai^tated  till  blue  fMUA  be^  to  appear.  of  its  dried  steii^u  The  lolinirini;  iljiIUt  is  jireri)  itntrd  \r% 
Wsisr  ii  -anti  pivnd  >n.  and  flakes  are  precipitated  ui  the  DM^an*  of  alum,  and  i  •  .11.  Ii  uMHi  in  rlxiMg  w<>i|,  vilk,  ana 
fena  d  a  itee  [xmfUry  sediment,  wtuch  is  outaine-l  by  dc-  cotton.  It  b  aIjo  olx.  ir,»-!l  tr.m  ti.e  Wi  ni-  tiiutcriA,  /)ixa 
rwm'nr  :  aad  vhiirb,  after  bexnc  made  up  into  aroalt  luinp«  OrtUnoit  or  ai^ioit.i,  >crr.iiiil.t  tincioria,  (teiuiiia  tim-iona, 
•Md  4ned  in  the  <hade.  i&  tJ>e  indijTO  of^  the  tfiopa.  It  is  in>ola-  JIhtu  f'tStitius,  Alumnu.  Inli.  t.rius  ard  (,>u<  n  ut  t^nctnria, 
^  m  •rssa.  ts-^t^  fJielili}  Mriubie  in  alcohol;  but  iLi  true  or  <{uertitr'in.  the  l>ark  r>f  wM^b  U.t  atlunlk  a  rich  and  pcr- 
iu.T«fl(  L*  >alpte_ric  »CK^,  with  vhicb  it  funi.*  a  fine  blue  dy«,        mant-ni  >flluw  at  \<t<^<  nt  nni<  (1  in  ur*-. 

fca«r»B  bj  the  asiue  of  t^qujd  blue.      It  aXTi'idi  bj  di:.tillalioo  14 IH.  iVfr^f..>r<i  fiJ»«iri/i(i.- >'"j//m/i<k.-''"'"/ei  l»  renr  abundant, 

<art««sc'4rid  c<ifr,  water,  amnKsnia,  aonte  ojIv  and  acid  mat-  particuUrl;  in  aotnn({L-nt  |<laiiTj>.  It  i^  ibiAiiteti  fr<>m  the  root 
Wr,  Bad  aav^  riyArtxitl  :  whence  its  cutuitituent  pnnci|>tet  of  the  w.ilnijt  trt-e,  and  rind  t.f  the  wali.ui ;  and  .>l-<>  from  the 
Kt.  EB«w  p7E>isifej  c.».rN.in,  h]dru$;en,  ox}fcen.  and  rutrcnten.  Miniai-h  aiid  ji1iJ«t,  but  i  iuctU  fiLiu  rut  nail-,  »lii.  h  are  ex- 
biinr -a*j  be  t^Qcured  adjo  from  Mrverai '.Hher  )>lanu  bevides  crv^tTicei  fomiu-d  ii|.>:i  the  Un%e>  uf  »  vi>»i  lo  of  v^if-riu*, 
t^.faa' tja-fa  Ti«,  and  particuLiirU  fr-m*  /«JiU<  tinct/iTla  or  Indigeiwiu*  t.»  thc«nnhof  l.uru|H-,in  i«/i)«-«|uiiH-eof  the|>unc- 
•tsad.  a  }itant  indiprtuos  1»  Hritain,  and  thought  to  be  the  tare  uf  ln«*^-i'>.  ilie  he^t  in  '|iiulit)  arr  )>rinit;l>t  frt^ii  the 
Jfcfet  BTth  Jvjutce  '■4  which  the  an.  i«nt  Brit  in*  Malned  tJieir  Levant.  'lh».<f  an  -linrji  .nd  l-iticr  to  tin-  l.ivte,  141  d  rxtrnneiy 
mU»=:  b:je'»%,  ^-J  make  ih«iu  look  terrible  to  their  eneniie*.  If  «!Aiit>|iFi>t ;  And  ^V.labl.-  in  *.:Ili  l>>  d»>  -.iim  ■*h,i\  kti-ui  d  «ir 
Ua.  ptaet  ii  dl^oted  in  aic>:ii£4,  and  the  saluticm  rvaixiratC'd,  ^.ited  to  n  |Ki«der.  llxe  dt-vKtiuti  Ntnkc,  *  Ith  tiie  wlutiofi 
^\ia-  cryv^xllK-e  irntirvs.  somewhat  resembling  starch,  wilt  be  uf  iron,  a  dee]>  IiI/icIl,  that  firin^  Li«  basi*  uC  ink ,  and  U  ni<uat 
Idt  ta&ad;  «-l.H:h  srain*  ara  ladigo,  baccnoing  {cradualiy  blue       dark  colours  lued  in  dveiiitf  cloth*. 

14:9.  roAs/aL  If  a  quantity  of  pounded  nut-galls,  or  bruised  »eo<i!«  of  the  grajK",  is  taken  and  dissnivrd 
in  ctW  water,  and  the  dilution  evaporated  to  dryness,  there  will  be  left  bi-hiiul  a  brittle  aiid  jeliouinh  »ub. 
stance  of  a  highly  sistringent  ta^te,  which  substance  is  tannin,  or  the  tannitisr  princiule.  It  is  soluble  l)oth 
in  water  and  alc<^ol,  but  insoluble  in  ether.  >f\ith  the  »»alt«  of  iron  it  strikes  a  bbick  ;  nud  when  a  m>. 
latMH  of  gel2ttnc  b  mixed  with  an  at^ueous  solution  of  tannin,  the  tannin  anti  Rclatnic  fall  down  in  ccm- 
bis^ioa,  and  form  an  in&oluble  precipitate.  When  tannin  i«  subjected  to  the  pr«ui !»«  of  dihtillation,  it 
yiddi  charcoal,  carix-nic  acid,  arid  inflammable  gases,  with  a  minute  (|uantity  of  volatile  alkali,  and  K^-ins 
sccprdingiy  to  con>irt  of  the  same  elements  with  extract,  fVom  which,  however,  it  is  flistiiiRui.Hhcd  by  the 
pertriiar  property  of  it*  action  upon  gelatine.  Tannin  may  be  obtained  from  a  gre.it  varietv  of  (»thcr  vejje- 
ta^A  aUo,  as  well  as  those  already  enumerated,  but  chiefly  from  their  bark  ;  and  of  bark»,  chiefly  from 
tbcK  that  are  astringent  to  the  taste  The  fcrilowiiiK  table  exhibits  a  general  view  of  the  relative  value 
cfdiSirrsitEpecies  of  bark,  as  ascertained  by  Sir  Huiiijihry  Davy.  It  gives  the  average  obuined  from 
4^1  Am.  cf  the  entire  bark  of  a  middle-sixcd  tree  of  the  different  species,  taken  in  the  iipring,  when  the 
<IvaEUy  of  tannin  is  the  largest :  — 


)    ' 


A. 

m. 

10 

Blarkthom 

'       16 

9 

Cnp|.lr«  oak 

-       3« 

11 

Inner  rind  of  oak  hot      • 

-        72 

15 

Oak  cut  in  autumn 

-        SI 

8 

Ltt-ch  cut  in  autumn 

8 

HorMchertBot 

Hjcamore  •  * 

Ixunbaxdy  poplar 

Birch  ... 

Hazel 

]4£a  TamUn  isqf  the  very  first  uiilitv  in  it$  application  to  medicine  and  the  arts  ;  being  regarded  by 
cbemuts  ag  the  general  principle  of  astnngency.  The  medical  virtues  of  Peruvian  Ijark,  m  celel>rattHi  as 
a  frtsrifuge  and  antis«»ptic,  are  supposed  to  depend  upon  the  quantity  and  quality  of  its  tannin.  In  coll^e- 
^uenceof  its  pectiiiar  property  of  forming  an  insoluble  comjwund  with  gelatine,  the  hides  of  anintals  are 
cx»Terted  into  leather,  by  the  important  art  of  tamiing.  Tnebark  of  the  oak  tree,  which  contains  tannin 
fc  great  abuiKlance,  is  that  which  is  most  generally  used  by  the  tanner.  The  hides  to  be  Unnetl  are  nre. 
lared  for  the  process  by  steeping  them  in  lime  water,  and  scraping  off  the  hair  and  cuticle,  'i  hey  are  then 
soaked,  tx^  in  weaker  and  afterwards  in  stronger  infusions  of  the  bark,  till  at  laat  they  are  completely  im. 
p^piated.  This  process  requires  a  period  of  from  ten  to  eighteen  months,  if  the  hides  arc  thick  j  and 
four  Of  gre  pounds  of  bark  are  neccsaary  on  an  average  to  form  one  pound  of  leather. 

l^L  Bitier  primciple.  The  taste  of  many  vegetables,  such  as  those  eraploytni  in  medicine,  is  extremely 
bttter.  The  quassia  of  the  shops,  the  roots  of  the  common  gentian,  the  bark  and  wood  of  common  broom, 
the  calyx  and  floral  leaves  of  the  hop,  and  the  leaves  and  flowers  of  chamomile,  may  be  quoted  as  ex- 
*aiptes.  Thi«  bitter  tafte  has  been  thought  to  be  owing  to  the  prcbence  of  a  peculiar  sulwtance,  diflerent 
firott  every  other  vegetable  substance,  and  has  been  distinguished  by  the  name  of  the  bitter  principle. 
When  water  has  been  digested  for  some  time  over  quassia,  its  colour  becomes  yellow,  and  its  taste  in- 
tensrlT  litter;  and  if  it  i»  evaporated  to  dryness,  it  leaves  behind  a  substance  of  a  brownish  yellow,  with 
a  sErtt  decree  of  transparency,  that  continues  for  a  time  ductile,  but  becomes  aftcrwartls  brittle.  This 
>9hitaa»  &,  Thompson  regards  as  the  bitter  principle  in  a  state  of  puritv.  It  is  soluble  in  water  and  in 
Akx^cl ;  hut  the  solution  is  not  much  affected  oy  reagents.  Nitrate  of  silver  and  acetate  of  lead  are  the 
only  two  that  occasion  a  precipitate.  The  bitter  principle  is  of  great  imix>rtance,  not  only  in  the  practice 
of  sedidne,  but  also  in  the  art  of  brewing;  its  influence  being  that  of  checking  fermentation,  preserving 
the  fenoented  liqutH-,  and  when  the  bitter  of  the  hop  is  used,  communicating  a  peculiar  and  agreeable 
^Baraor.  llie  bitter  principle  appears  to  consist  principally  of  carbon,  hydrogen,  and  oxygen,  witli  a  little 
tatrugoL 

1*2S.  "Sarcotic  primciple.  There  is  a  species  of  medical  preparations  known  by  the  name  of  narcotics, 
•^licb  have  the  property  of  inducing  sleep;  and,  if  administered  in  large  doses,  of  occasioning  death. 
They  are  obtained  ttom.  the  milky  and  proper  juices  of  some  vegetables,  and  from  the  infusion  of  the 
i««ws  or  Item  trf"  tAhen,  all  which  have  been  supposed  to  contain  in  their  composition  some  common  in- 
Sndieiit,  which  chemists  have  agreed  to  designate  by  the  name  of  the  narcotic  principle  It  exists  in 
peat  abundance  in  opium,  which  is  the  concrete  juice  of  Papkver  Bomniferum  var.  Album,  or  the  white 
pappy>  fron  vhich  it  is  obtained  pure,  in  the  form  of  white  crystels.  It  is  soluble  In  boiling  water  and  in 
aieolwl,  «s  wcO  as  in  all  acid  menstrua;  and  it  appears  that  the  action  (^  opium  on  the  animal  subject 
^epods  OB  this  princiirie.  When  distilled  it  emits  white  vapours,  which  are  condensed  into  a  yellow  oil : 
■OK  vater  and  caztwnate  of  ammonia  pass  into  a  receiver:  and  at  last  carbonic  acid  gas,  ammonia,  and 
("rtmetted  hydnvcB  are  disengaged,  and  •  bulky  charcoal  left  behind.    Many  other  vegetable  substance! 
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betfdotopluin  pon«M  narcotic qualitte*  though  they  bavenot  yet  been  minatdyanalyaed.  TlieftiUoiiringare 
Ihe  most  remarkable :— The  in«pi«Mted  Juice  of  lettuce,  which  retemblet  opium  much  in  itt  appearance:,  U 
obtained  by  the  same  means,  and  poaseasef  the  same  medicai  virtues :  the  leaves  of  A'tropa  BeUad6mma. 
or  deadly  nightshade,  and  indeed  the  whole  plant;  the  leaves  of  Digit&lis  purpilrea,  or  foxglove:  and 
lastly,  the  fcAlowing  plants,  /fyosc^amus  n^ger,  Cbnium  macul&tum.  Daikra  StramMiumt  and  jLeduxn 
palustr^  with  many  others  belonging  to  the  linncan  natural  order  of  L&ridc. 

14S3b  Ae/ds.    Acids  are  a  daas  of  substances  that  may  be  distinguished  by  thar  exciting  on  the  palate 
the  sensation  of  soumessi    They  exist  not  only  in  the  animal  and  mineral,  but  also  in  the  vegetable. 


oamph^c,  and  suberic,  which  do  not  exist  ready  formed  in  the' plant,  and  are' hence  denominated  artiOl 
flcial,  »cids.    They  are  consequently  not  within  the  scope  of  the  object  of  the  present  work. 

li%i.  OimHe  nU-  irth* enraaMd Juloe  oftheO'ulli Acdo.  bines.    It  la  whalile both  In  valcr  and  aloohol :  and  b  dl«l». 

■#lt«  U  1«ft  to  crapontt  dowfyy  it  dqwilts  nnaU  cfjttals  of  a  ffulibcd  by  lit  propotj  ct  eommnnicaiinK  to  nlotioas  of  fton 

j^lowlah  ooiour  and  nitiah  tote,  which  art  known  by  the  a  deep  parple  eoloar.    When  eapowd  to  a  Rentle  beat  It  cbI>- 

aama  of  tba  addnlum  d  Hnd,  that  is»  a  lalt  with  escem  ot  limct  wlihout  altcnukn,  bot  a  stracw  beat  dacorapoMa  it. 

•ddr'fromwhlch  the  add  ma;  be  obtained  jnin  by  pnweaai  Nttile  add  eonvati  It  Into  the  malic  aiSl  ouUc  acids.    It  is  of 

wfD  known  to  the  chemist.    It  Is  not  used  bi  medicine  or  great  utility  bi  the  art  of  dyeing*  and  items  the  baab  ef  nU 

Oie  arts,  csccpt  In  its  state  of  addulum.  In  which  it  it  em>  bbu:k  e<4oan»  and  ofeolaun  with  a  dark  greond.  It  Asms  alao 

■loyed  to  make  a  sort  of  lemonade,  and  to  diKbane  stains  of  the  basis  of  ink;  and  chemisiB  ase  it  as  a  tart  to  detect  cb» 

Ink.   IthasbeeaCgnnda)eolnO'xaUseanilcaUta,PeiaiKtaIam  pswenee  of  toon. 

dddam.  In  the  aerccal  spades  of  JKantes,  and  bi  the  pvbas-         14«9.  Tkurtmriemdd.  If  wine  is  kept  Ibr  a  kMdi  oftinia  In  a 

C«noearcioerazlctinam.  cask  or  other  close  vessri,  a  sediment  b  pretSpHatad  which 

Ulib.  Aettie  acid.  The  aeetle  add.  or  Ttnegar,  which  is  go-  adheres  to  the  sides  or  bottom,  and  fbrms  a  cnist  known  by  tiaa 

anally  manolhctured  from  wine  in  a  certain  stage  of  ftrmtfU-  name  of  tartar,  which  Is  a  combination  of  potass  and  a  pac«- 

atlQii,  has  been  found  also  ready  formed  in  the  tap  of  sevcnl  liar  add  in  ecceas.    The  compoand  is  twtrate  ef  potass,  ud 

trees,  as  analyMd  by  Vauquelln ;   and  alao  In  the  add  Juice  the  add.  In  Itt  state  of  purity.  Is  the  tartaric  add.    It  is  cla»> 

ef  the  Clccr  arlctimim,  ef  which  It  forms  a  constitiient  part,  racterbed  by  Ite  uiouettj  or  fbrmlng  with  potaat  a  salt  that 

It  was  obtained  by  Sdiede  from  the  sap  of  the  SamMicos  b  soluble  with  dlAculn'    It  has  been  fiBODad  to  the  ttiOamfnif 

Blmra;  and  b  oonseqnentl/  to  be  reBarded  as  a  native  vegetable  vcaeuUe  substances  also :  in  the  pulp  of  tamarinds,  in  ibe 

add.    It  b  dbtingubbed  from  oUtcr  vegetable  acids  by  Itt  Juice  of  the  grape,  and  muIbcRiet,  sorrel,  and  sumach,  and 

fivming  sdnble  salts  with  the  alkalies  and  varths.  the  roots  of  Aurop^m  rfepens  and  Ledntodon  Ttatoawm.   It 

1496.  atrieaeid.  Citric  addbtheadd  which  ezisb in  the Juloe  b  not  much  used  except  among  chembtss  but  the  tartrate, 

^  lemon.  -Its  taste  b  verr  soar  In  a  state  of jnuity,  but  ex-  from  which  It  b  usually  obtained,  bwdl  known  te  hs  aaadlcai 

Mdmgly  pleasant  when  dllnted  with  water.    Byandheatlt  vlitaesnnderthenameof  cream  of  tartar. 


jMds  carbonic  add  gas  and  osrbonated  hydroaen  gas,  and  b  1430.Bmaa<ceeM.  Ftomthelft^Tax  0aM6<n|facrecnidaBai«. 

ndnoed  to  a  eharoQaft  nitric  add  oonverta  It  into  oxalic  and  alnoos  substance,  known  in  the  sliops  by  the  name  ef  benaoia, 

acetic  add,  and  with  lime  it  fcrms  a  salt  Inioluble  In  water,  and  to  which  the  benxde  add  b  contained.   It  b  disUiwnfaliad 

Ik  has  bean  frond  unmixed  with  other  edds  hi  the  frUowlng      from  Ihe  other  adds  by  lu  aromr^    '" '  -^ '-" 

vtgetabh  sabstanoet ;  In  the  Juice  of  oeanget  and  lemons,  and  lity.    It  has  been  obtaLicd  also  fk — 

la  the  henries  of  Oxycdccus  pabbtils,  Facdnlum  Kltb  IdsBV^  slarax ;  and  b  used  la  pharmacy,  la  tl 

CirasosPbdns,  Softnum  Dnlcam>ra,and  H^ea canina.    Ithas  and cleetaailes. 

been  ftaund  also  In  many  other  frnib,  mixed  with  other  adds.  1431.  Frmmie  aeid.    The  praaric  add  b  genanUy  c 

1427.  JCsMe  acU.  Matte  add  b  Ibund  chiefly  to  the  Juice  of  amonf  the  anhnal  adds,  became  It  b  obtained  hi  the  |p«Bbac 

vnripe  wplc^  whence  Itderives  lb  name;  but  Itb  found  also  abowUnee  from  animal  nbsianoes.    Bat  It  has  been  pio*«d 

In  thejuioe  of  barberries,  alderbeniesyfoonbenlas,  plums,  and  to  exist  to  vcgcttble  snbttanoas  also,  and  it  b  nmcured  by  daa- 


vcgcttble  snbstHioas  also,  and  It  b  procured  by  daa- 

i«l leaves,  or  the  kemds  of  the  peacb  and  dmy,  or 

149.  OsCHeocML  Gallic  add,  as  Ubobtafated  hi  the  gnatcec  Mttar  abnonds.  When  pa*.  It  edats  in  &  fern  of  cahmrtaaa 
Mmdano^  so  it  derivat  lb  name,  from  the  nat-ofi,  from  fluld,widi  an  odour  rsaembling  that  of  peach  tree  blomana.  It 
hidiU  may  be  CKlxaeted  by  exnosiqg  a  quantity  of  the  powder  docs  not  rsddcn  vegetable  blna ;  but  it  b  chnactcrlsed  fay  its 
• — '  — **-  ' "* •— — » ■ -      theacid      proporty  of  fiarmiiy  a  blubh-green  predpltBte,  when  b   ia 


of  nut-aaOstoamodantoheatinaMilastrctorti  whentheacid  proparty  of  fiormliut  a  blubh-green  predpltt 
will  snhUme  and  fbnn  oystab  of  an  octahedral  flguro.  lb  poimd,  with  a  Uttle  alkali  added  to  It,  into  aobD 
laMt  b  ansMco  and  astrii«ani.    It  strongly  reddens  vegeuddc     boa. 

1492:  AU  wegetaUe  adds  contain  carbon,  o^gen,  and  kjfdrogen,  in  one  proporHom  or  other  i  and  the 
tmiisic  add  containa  also  a  portion  of  nitrogea  The  gallic  acid  contains  more  of  carbon  than  any  other 
rc^getable  acid,  and  the  oxalic  more  of  oxygen. 

1433.  VegeiaMe  oUs  are  of  two  kinda,  the  fixed  aod  the  volatile.  The  former  are  not 
suddenly  afifected  by  the  iq)plication  of  heat ;  the  latter  are  very  inflammable. 

1434l  Ftxed  oils.  Fixed  oils  are  but  seldom  found,  except  in  the  seeds  of  plants,  and  chiefly  in  such  an 
are  dicotyledonous.  They  are  found  also,  tliough  rarely,  in  the  pulp  of  fleshy  fruits,  as  in  that  ^  the  olive, 
which  yields  the  most  abundant  and  valuable  species  of  all  fixed  oils.  But  diootvledonous  seeds,  which 
contain  oil,  contain  alao  at  the  same  time  a  quantity  of  mucilage  and  fecula,  and  form,  when  bruised  in 
water,  a  mild  and  milky  fluid,  known  by  the  name  of  emulsion ;  and  on  this  account  they  are  sometimca  ' 
denominated  emulsive  seeds.  Some  seeds  yield  their  oil  merely  by  means  of  pressure,  though  it  is  often 
necessary  to  reduce  them  first  of  all  to  a  sort  of  pulp,  by  means  of  pounding  them  in  a  mortar :  others 
require  to  be  exposed  to  the  action  of  heat  (which  is  applied  to  them  by  means  of  pressure  between  warm 
plates  of  tin,}  or  of  the  vauoour  of  boiling  water,  or  of  roasting,  before  they  are  sufa|ected  to  the  press.  Fixed 
oil,  when  pure,  is  generally  a  thick  and  viscous  fluid,  of  a  mild  or  insipid  taste,  and  without  smdl ;  bat  it 
U  never  entirely  without  some  ooiour,  which  is  for  tne  most  part  green  or  yellow.  Its  specific  gravity  ia 
to  water  as  9403  or  ItXXl  It  U  insoluble  in  water ;  it  is  decompoMd  in  the  acids,  but  with  the  alkaliea  it 
Ibrms  soap.  When  exposed  to  the  atmosphere  It  becomes  inspissated  and  opaque,  and  assumes  a  white 
ooiour  and  a  resembUnce  to  fkt  This  is  in  consequence  of  the  absorption  of  oxygen :  but  owing  to  the 
Kypearance  ot  a  auantity  of  water  in  oil  that  is  expoecd  to  the  action  of  the  air,  it  has  been  thought  that 
the  oxygen  absorbed  by  it  U  not  yet  perhaps  assimilated  to  its  substance.  When  exposed  to  cold  it  coo. 
seals  and  crystallises,  or  assumes  a  solid  and  granular  form ;  but  not  till  the  thermometer  has  indicated  a 
degree  considerably  below  the  fireecing  point  When  exposed  to  the  action  of  heat  it  is  not  volatilised  till 
It  begins  to  boil,  which  U  at  600''  of  Fahrenheit  By  distillation  it  b  converted  into  water,  cartmnic  add, 
and  caxburetted  hydrogen  gas,  and  charcoal :  the  product  of  its  combustion  Is  nearly  the  same;  and  henoe 
it  is  a  compound  of  carbon,  oxygen,  and  hytlrogen.  Fixed  oib  are  generaUy  divided  into  two  sorU,  fat 
nib  and  drying  oils.  The  former  are  readily  inspissated  by  the  action  of  the  air,  and  converted  into  a  sort 
of  ftt  The  Utter  are  capable  of  being  dried  by  tne  action  of  the  air,  and  converted  into  a  firm  and  tram, 
parent  tubstanca 

1435.  The  prkia'pal  species  qffat  oOr  are  the  following :  — 

I486.  Offofstf.whldib  eXRCtsed  from  the  pulpy  part  of  the  pounded  In  mortan  of  maiUe  bito  a  pssle,  which  b  sAerwanfc 

raitoftneaenropate.  The  frnitbflnt  broken  In  a  mill,  and  su!i)ected  to  Ihe  actien  of  the  pscst;   and  the  ell  b  new  ob- 

ledocsdtoasortcf  paste.    It  b  dicn  subjected  to  the  action  ef  talned  as  to  the  olive. 

a  prais,  and  the  oU,  which  b  now  easil*  separated,  swtans  on  the         inn  lliijiiwnf<iif  elihlil abiin llu  Bt1M»  i  ybiiaa 

bqi  of  the  water  to  the  vessel  baknlh.    It  b  manufbctnvsd  and  camp<«tTis.    It  b  lea  fixed  and  lass  liable  to  become  na- 

durily  to  IVance  and  to  Italy,  and  b  much  used  thnw(^Mmt  dd  than  the  two  preceding,  and  b  manuhrtured  chiefly  bn 

■uuM  instead  of  butter,  and  to  give  a  seesontaig  to  fbod.  Flanden. 

1437   Oil  4r«bMHirf«,  which  bestracted  from  the  fruit  of  the  1439.  Ofl  fTMbii,  which  b  eBtraetad  from  the  frait  tftb« 

'~"'-"~*               ""■      r  common  almond.    The  almonds  are  Mortmfra  ptet j K«»p6riua,  common  to  topt  and  Afrtea.  It  h aat 

k  to  a  coarse  bag  or  sack,  to  leparate  a  to  become  rancid ;  but  te  b  wbhoat  odenr,  aad  b  an  tbb  ac- 

van  thdr  epidennis.    They  an  then  count  mnch  ummI  to  petfiiaienr* 

1440.  TV  prhietpai  species  qf  dr^ng  oils  are  Unseed  oil,  nut  oil,  poppy  oil,  and  bempsecd  oil 
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IML  £cMW««faabtitaaifi«iB«heHediariIaK.«hk>iw«  1445.f\>fp9off  bfxtractcd  from  ifMWvdtarPBpkTvr  •omnf. 

frvnIW  reaonl  b«<av  ttwr  are  nhjected  to  any  other  proces*,  ftrani,  wh.ch  U  caltivatcd  tn  Pnnce  and  Holland  fat  thH  |ivr< 

fer  t^  uoqjuie  ^  <lr?^^  "P  tlieir  mocila^  and  aepanting  P*>w.    It  U  deer  and  traniparmt,  arol  ilric-;  rr  ulii^  ;  and  vhtA 

aagrmi.                          '  pw  it  U  without  La«t«  or  odcnir.     It  k«  iKcii  r.>r  thr  k*iiir  par- 

Ifi^f.  .VW«3i>csTncfiedfraai  thcflvltarCdnliuwlTvU^na,  p»«r4  m  the  oUv«  dl.for  whirh  It  i*  iftm  <>u:d,  and  pcMnac* 

cr  J-*f.»as  rfifia-    The  kernel  ia  fii««  diffbtU  roMtfd.  and  the  nothing  of  t h**  narcotic  propertit^  of  the  H-^ppj- 

«<:  ekfs  cxpccMod.    It  ia  med  in  p«intin«ti  Of  a  coArscr  sort ;  14t-t.  Hnnp*t*d  M  U  cxrrarted  frvui  ihr  >*«<l  uf  u\t  h«tnp. 

B!^  afft)  ia  tlie  wmiii^  of  fbod.  by  man;  of  the  lotubHanta  gf  It  hv  a  banh  and  diaaftreeabJe  \m>U:,  .ind  u  usv<t  t;  ]>aiiticn  la 

I  of  n«aoe;  boK  it  ia  ape  to  baooow  tltk  oooMiy,  and  vei;  cstcnaiTdy  for  food  In  Kiuala. 

lUSL  FotatHe  <Mb.  Volatile  oilf ,  whidi  are  known  also  by  the  name  of  essential  oili,  are  of  Tcry  commort 
wxurrcsiee  in  the  regctable  kingdom,  and  are  found  in  almost  all  the  diffbrent  organs  of  the  plant  JTiey 
are  fouod  in  manj  roots,  to  which  they  conmiunicate  a  ft-agraat  and  aromatic  odour,  with  a  ta»tc  somewhat 
arrid.  The  roots  of  Corriartiia  Heitaimm,  Genista  canariensis,  and  various  other  plants,  contain  essential 
oibL  Tb^  are  found  also  in  the  bark  of  Clnnambmum  v^rum,  of  I,a<inu  Sassafras^  and  of  Pmus ;  and  in 
the  iesves  of  labiate  plants,  such  as  mint,  rosemary,  maijoram :  of  the  odorous  Umbel  It  ferae,  such  as  chervil, 
fiBBsd,  anirt^ca ;  and  of  pLuits  which  compound  flowers,  such  as  wormwood.  They  are  found  also  in  the 
Umn  itself;  as  ia  the  flowers  of  chamomile,  and  the  rose;  in  the  fruit,  as  in  that  of  pepper  and  ginger; 
1^  in  tbe  external  integuments  of  many  seeds,  but  never  in  the  cotyledon.  They  are  extracted  by  m(>ans 
of  eKpresam  or  distiOation,  and  are  extremelynumerous ;  and  perhaps  every  plant  possessing  a  peculiar 
oikur  poaseacs  abo  a  pectil'iar  and  Tolatile  oil  The  aroma  of  plants,  therefore,  or  the  substance  from  w  h  ich 
tlicy  dntre  their  odour,  and  which  is  cognisable  only  to  the  sense  of  smell,  is  perhaps  merely  the  more 
vodtik  and  evaxwrable  part  of  their  volatile  oil,  disengaging  itself  from  its  combinations.  Volatile  oils 
are  characterised  by  their  strong  and  aromatic  odour,  and  rather  acrid  taste.  They  are  soluble  in  alcohol, 
bat  are  not  readily  ctmverted  into  soaps  by  alkalies.  They  are  very  inflammable,  and  are  volatilised  by  a 
SmtJe  heaL  like  fixed  oils,  their  specific  gravity  is  generally  less  than  that  of  water,  on  the  surface  of 
vbch  thev  will  float:  though  in  9<nne  cases  it  is  found  to  be  greater  than  that  of  water,  in  which  they 
G3!ii«queBUy  Btok.  llsey  are  much  in  request  on  account  of  their  agreeable  taste  and  odour,  and  are  pre- 
]ared  and  sold  by  apothecaries  and  perfiuncrs,  under  the  name  of  distilled  waters  or  essences ;  as  well  as 
i^pi'^yed  also  in  the  manufacture  of  varnishes  and  pigments. 

1^^  Wax.  On  the  upper  surface  of  the  leaves  of  many  trees  there  may  often  be  observed  a  sort  of  var. 
&i^  vbieh,  whca  separated  by  certain  chemical  processes,  is  found  to  possess  all  the  properties  of  bees* 
wu.  and  t»  consequently  a  vegetable  wax.  It  exudes,  however,  from  several  other  parts  of  the  plant 
be<idt<:i  t^  leaf,  and  assumes  a  more  waxy  and  concrete  Torm,  as  fhmi  the  catkins  of  the  poplar,  the  alder, 
u^  ibt>  6r  -  f^om  the  fruit  of  the  J/yrlca  cerifera  and  Stilllngia  sebifera ;  but  particularly  fVom  the  anth^ras 
of  the  iowers,  f^om  which  it  is  probable  that  the  bees  extract  it  unaltered.  It  was  the  opinion  of  Reaumur, 
^ovevtT,  chat  the  pollen  undergoes  a  digestive  process  in  the  stomach  of  the  bee  before  it  is  converted  into 
wxs,  though  a  late  writer  on  the  subject  endeavours  to  prove  that  the  wax  is  elaborated  fVom  the  honev 
extracted  by  the  bee,  and  not  from  the  pollen.  It  is  found  also  in  the  interior  of  many  seeds,  f^om  which 
it  is  extracts,  by  means  of  pounding  them  and  boiling  them  in  water.  The  wax  is  melted  and  swims  on 
tbe  lofL  Wax,  when  p^ire,  la  of  a  whitish  colour,  but  without  taste  and  without  smell.  The  smell  of 
be>es'  wax  i^  indeed  somewhat  aromatic,  and  its  colour  yellow :  but  this  it  evidently  owing  to  some  foreign 
Kibb^aoce  with  which  it  is  mixed  ;  because  it  loses  its  smell  and  colour  by  means  of  bleaching,  and  becomes 
pc  rfectlv  white.  This  is  done  merely  by  drawing  it  out  into  thin  stripes,  and  exposing  it  for  some  time  to 
ti^nr  ataihtphrre.  Bleached  wax  is  not  aflbcted  by  the  air.  Its  specific  gravity  is  01WJ(J.  It  is  insoluble  in 
MtXPT  :ind  m  jlcofaoL  It  combines  with  the  fixed  oils,  and  forms  with  them  a  composition  known  by  the 
nusp  of  trera.te.  It  combines  also  with  the  fixed  alkalies,  and  forms  with  them  a  coni|)ouiid  possessing 
th>^  p-rr^peTii«^  of  ccmunon  soap.  The  acids  have  but  little  action  on  it,  and  for  this  reason  it  is  useful  as  a 
htf  tu  ir«.Qr!e  them,  or  to  prevent  them  from  Injuring  cork.  When  heat  is  applied  to  wax  it  becomes 
K/t,  ina  aiciu  at  the  temperature  of  \ASP  if  unbleached,  and  of  155°  if  bleached,  into  a  colourless  and  trans. 
puent  £uk1,  which,  as  the  temperature  diminishes,  concretes  again  and  resumes  it«  former  appearance. 
At  a  hi;;h<?r  temperature  it  boils  and  evaporates,  and  the  vapour  may  be  set  on  fire  by  the  application  of  red 
beat  -  betiee  its  utility  in  making  candles,  and  hence  an  explication  of  the  singular  phenomenon  ob. 
tenstin'  in  tlie  Dirtamnu:}  Fraxinrlla.  This  plant  is  fragrant,  and  the  odour  which  it  diff\i»es  around  forms 
a  partial  and  temp<»^u7'  atmosphere,  which  is  inflammable  \  for  if  a  lighted  candle  or  other  ignited  body 
U  brought  near  to  the  plant,  especially  in  the  time  of  drought,  its  atmosphere  immediately  takes  fire. 
This  (^jr&omcnoo  was  first  obsierved  by  the  daughter  of  the  celebrated  Linnsus,  and  is  explained  by  sup. 
P>^.ri$  tbe  inxtial  and  temporary  atmosphere  to  contain  a  proportion  of  wax  exuded  fVom  the  plant,  and 
aiVr*Mrd»  reduced  to  vapour  bv  the  action  of  the  sun.  The  result  of  its  combustion  in  oxygen  gas  was. 
sccorcing  to  Lavoisier,  carbonic  acid  and  water,  in  such  proportion  as  to  lead  him  to  conclude  that  100 
parts  of  wax  are  composed  of  8S-28  of  cartMn  and  1112  of  hydrogen  ;  but,  owing  to  the  little  action  of 
adds  upon  it,  thtaie  seems  reason  to  believe  that  it  contains  also  oxygen  as  an  ingredient 

14C7.  Wax  potMcssct  ail  the  usential  properties  qf  a  fixed  oil;  and  fixed  oils  have  the  property  of  becom. 
■qr  ctaicrete,  and  of  assnmlng  a  waxy  appearance  when  long  exposed  to  the  air,  in  consequence,  as  it  seems, 
of  tke  absorption  of  oxygen.  Wax  therefore  may  be  considered  as  a  fixed  oil  renderecl  concrete,  perhaps 
by  the  Amarpdan  of  oxygen  during  the  progress  of  vegetation.  But  if  this  theory  is  just,  the  wax  may  be 
expected  to  occur  in  a  considerable  variety  of  states  according  to  its  degrees  of  oxygenation  ;  and  this  is 
accorduwly  the  case.  Sometimes  it  has  the  consistency  of  butter,  and  is  denominated  butter  of  wax,  as 
btixtcr  aieoam,  butter  of  galam.  Sometimes  its  consistency  is  greater,  and  then  it  is  denominated  tallow, 
astaUow  of  CTOton  ;  and  when  it  has  assumed  Its  last  degree  of  consistency,  it  then  takes  the  appellation 
sf  wax.  The  following  are  its  principal  species :  butter  of  cacao,  butter  of  cocoa,  butter  of  nutmeg,  tallo# 
,  and  wax  of  myrtle. 


UU.  ne  htagr  $f  AMM  ia  wm  acted  tnok  fha  Mcds  of  tb«  14.5a  BvHer  ef  tudmtfr  h   obtained  firom  the  Neds  cl  tb* 

C^K»»  orehoqoiate  pfamt,  either  by^boiUng  *b«^bi       M^rrtMlca  offlcin^,or^nutmcstrce. 


«Ms^.  «r  bf  Rdi>je<-tlnK  them  to  Che  action  of  the  prcai  after  I4.')I .  Tailor,-  of  cmt/m  Ii  obtained  firom  the  fhdt  of  tha 

fc— i ■ -^    —   --    ..    ,., Stilhn«iii  wbifer- 

JTjTka  ooifim. 


^  I  ij*iiii  J  them  to  the  vspaar  of  bodinpr  water.  Stilhnto'a  Mebifera. 

IH^  MSrr  ^  oxm  ia  tMad  In  the  fruit  dt  CbcM  noelfen  at         lidt.  The  nxut  if  mjftiU  is  obtained  fkxtm  Che  bwrj  of  tha 


vbcn  in  a  Ooid  ctatc,  aa  cnam 

lioi.  Reams,  Resins  are  volatile  (His  rendered  concrete  by  means  of  the  absorption  of  oxygen,  or 
tither  perhaps  bv  the  abstraction  of  part  of  their  hydrogen.  They  have  a  slight  degree  of  transparency, 
aed  tlMir  ooloar  is  generally  yellowisn.  Their  taste  is  somewhat  acrid  ;  but  they  are  without  smell  when 
F»t  Their  spedflc  gravity  varies  firom  1-0180  to  1*32^.  They  are  non-conductors  of  electricity,  and 
vboi  excited  t^  ftiction  tbar  electricity  is  negative.    The  qiecies  of  resins  are  numerous. 

_V*^'  ■•*■  ii  a  mdea  of  reiia,  of  vfaieh  then  are  wveral      la  mixed  with  it  while  ;et  fluid,  and  bicorpo"><«d  by  tloIeiK 
*"^t«-    Fpom  daeiem  fpeciet  of  the  pine,  larch,  and  fir      witaiion,  the  re&iduuni  i«  .yW/orr  rutin.    The  jellov  roain  Is 
*■•  ^Krr  cxadH  a Jak*  wh  ch  eooerttet  in  the  farm  of  teara.       the  moM  ductile,  and  the  most  f^eneraUT  need  In  the  vU. 
ika&KaOoaB  gmamBjaUtdbymemu  of  incbiona,  and  it  H56.P</cA<md/ar  are  manufactured  from  the  reainonsjuiess 

*«ai^  &knat  aspcUaaona,  aeeofdfaic  to  the  speciea  fhxn  of  the  fir.  The  trunk  i«  cut  or  cleft  into  piecea  of  a  conw- 
jy^  '"■  ^  nbtaliiwL  If  It  b  obtadned  tnm  the  nniis  sjl'  nlent  die,  which  are  piled  together  In  heapa,  and  corerad 
^^^^b  ia  ilwiiiBdiiwlui  caeewa  Imrptntim  :  tnm  Lkrix  with  tuif.  The;  are  then  let  on  fire,  and  the  reainooa  juloe 
^ria  toxileTa, telMnn  ^  Ce.      which  to  thoa  extricated,  being  prercntcd  from  eacapine;  In  a 

' Tolatile  aute  by  meana  of  the  turf,  is  prcciptuted  and  oelleeSBd 

in  a  Teael  beneath.  It  Is  parUy  conTcrted  into  an  « 
matic  oil,  and  ia  now  tar,  whldi,  bj  b-^-  *—  -— 
Ise 
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14M.  M4HlMbcKtnwtBSftamilMFbliwtaZ«nlte«*  lif  tint*  Mifl  iif  ■Imwt  ■!?  nuiflilM    Tt  h  hmihiMa  In  ■  aim, 

1467.  aamJmvek  to  obt«ln>d  flrom  tlw  Amtofta  OBinintofa,  tet  wliibl*  &  •Icohol.    Wbca  tsntad  vMi  nymariaik  aeM* 

bv  flnrntaoflooB  cxndirtioii.  it  Mnmwi  the  eolowr  of  a  wtthcrad  laaC  «Hi  dhlUli  the  ra- 

14JM.  EUmi  to  eztnctad  from  the  if  mtrte  dcmArm.  rinras  propertlea  more  dtodnctlr* 

MM.  raMmiac  to  the  pradnoe  of  the  fi^fitra  oot<ndia  nd  14«7.  Copmi  to  the  pmdacc  oT  the  JtbAi  oeptfafaoin,  •  trm 

Mpuha  betoanatfoR*.  which  to  fimnd  in  North  America. 

UW.  LaUMMRtoohtafaMdftomtheOtolaierMeiii.  14».  Anim^,  to  obtained  *nm  the  H;naWla  CatfrtmiT,  or 

U6\.Oaabmtmwmm,orbalmqfGUmd.wbidttbmtmntotaaat  laenet  tne,  a  natlTe  of  North  America. 

hmedforlu  medical  Tirtuef.  to  the  pndooe  of  the  Batoamodte-  1469.  I«r  to  the  pnduoe  of  Ow  Alanrttca  laoeHn,  a  iwcie* 


n|ileadto«e,aahnibwM^_graininJudeaandln  Arabia;      of  the  Eart  Indiei. 

It  to  fo  much  valued  bT  the  l&ka  that  italmportatlan  to  MO-         147a  aiooHt.    Upi , 

hiblted.    Thto  to  the  balm  of  Gilewi  to  mwA  eatobrated  tat      cartato  opedm  of  i<ant» there  tombefbimda 


but  It  to  fo  much  valued  bj  the  l^ha  that  talmpoitatlan  to  MO-         147a  OiooNt.    Upon  the  ciildennto  of  the  leavct  and  ftnit  of 

-.    Thto  to  the  balm  of  Gilewi  to  mwA  eatobratad  tak  eartahi  ^padm  of  ]*mta.  there  to  te  be  fbond  a  One,  iBA,  and 

m.    Pliny  nar*  it  vat  lint  breni^t  fee  Roeae  by  the  alaacaas  powder.    It  to  pertlculailj  obaerrable  npoa  rahhagm 

„ e  of  VeqMdan.    It  to  obtained  In  a  liquid  state  from  In-  Imth,  and  npoa  plums,  to  which  It  commonlcatai  a  peca- 

ctolont  made  in  the  bark,  and  to  Mmewhat  bAtcr  to  die  taett.  Har  ihade.    It  to  known  to  nanlenen  by  the  name  of  blomn. 

l*ei.  Cafoiva,  or  baltam  qf  eofalm  to  obtained  from  theCo-  It  to  eadly  nbbed  off  by  the  AnKen ;  end  when  viewed  an- 

paltea  offldnlUto.  dcr  the  micraicope  laema  to  be  compond  of  email  opaima 

1463.  i>r^«aa'«Uo«2  to  obtabiad  from  the  DmcaHiaAhook  and  nnpoltobed  nmmle^  eomewfaat  dmilar  to  the  powder  <f 
PlerocArpoe  dthao,  and  Cflamus  JtMoi^.  atardi}  hot  with  ahLihmajpiUyiiy  power  It  appeawtraMpaient. 

1464.  OMrfoc  to  the  prodnoe  of  the  Owraeum  offiebikle.  Whm  nibbod  offTn  <»  agrin  rcpnadncied,  tboogh  ciowly.     It 
1466.  Botow  Bay  retim,  the  prodneeof  the  Eueaiyptne  mint-  netola  the  action  of  dew*  and  raini,  and  to  conMoucmly  tawo- 

ftm,  a  native  of  New  Holland,  and  fbond  In  graat  ahmidanre  hibto  in  water;  but  It  to  eolnble  hi  eptrita  of  wlzw;  ftaan 

aboot  Botany  Bear.  which  ebcumatanoe  it  h«  been  aaiveeted.  with  mme  vvo- 

1466.  OroM  fMfaioautltatasthecolaatlim  matter  ortfaelcsrai  bablUty,  to  be  a  raeln. 

1471.  Tke  tue  ^frerins  in  the  arts  is  wcj  oonndenble ;  but  their  medical  yirtnet  are  not  quite  io  great 
as  has  been  generally  wippoaed.  They  are  employed  In  the  arts  of  painting,  varnishing,  embalming,  and 
perAimery  j  and  they  Aimish  us  with  two  of  the  most  important  or  all  materials  to  a  naval  (tower,  pitch 
and  tar. 

1472.  Qmn-rethtu.  Tliis  term  is  employed  to  denote  a  dass  of  vegetate  substances,  which  have  been 
regarded  by  chemists  as  consisting  of  gum  and  resin.  Thev  are  geoentll v  contained  in  the  proper  vmspIs 
of  the  plant,  whether  in  the  root,  stem,  branches,  leaves,  flowers,  or  fhiit  But  tliere  is  this  remarkable 
diiftrence  between  resins  and  gum-rerins,  that  the  latter  have  never  been  known,  like  the  Ibnncr,  to  ex. 
ude  spontaneously  from  the  plant  They  are  obtained  by  means  of  bruising  the  parts  containing  them. 
and  expressing  the  juice,  which  is  always  tai  the  state  of  an  emulsion,  generally  white,  but  sometimes  of  a 
diflbrent  colour  ;  or  they  are  obtained  by  means  of  incisions  from  which  the  juice  flows.  This  Juice,  which 
is  the  proper  juice  ot  the  plant,  is  then  exposed  to  the  action  of  the  sun,  Yrj  which,  in  warm  climates,  it  ia 
condensed  and  inspissated,  and  converted  into  the  gum-resin  of  commerce.  Ounwresins,  in  their  solid 
state,  are  brittle,  and  less  transparent  than  resins.  They  have  oenenlly  a  strong  smell,  which  is  some, 
times  alliaceous,  and  a  Utter  and  nauseous  taste.  Tliey  are  partially  soluble  both  bi  water  and  in  alcohol. 
When  heated,  they  do  not  melt  like  the  reshis,  nor  are  they  so  cond>ustil>le ;  but  they  swell  and  soAen 
by  hea^  and  at  last  bum  away  with  a  flame  Bv  distillatinn  thev  yidd  voUtile  oiL  ammonia  combined 
with  an  acid,  and  have  a  bulky  charooaL  The  principai  ^edes  of  gum-rerins  whicn  have  been  hitherto 
applied  to  any  uteAxl  piupose  are :  — 

147S.  neflaiiaai,  ebtafawd  from  the  atam  cf  €bm  Bbben  gal- 


1474.  Jiiiaaiirfaf.bnmiAtftwnAl 

taan;  ttia  plaaTwhiah  yWda  it  to  thooRht  to  he  a  ipaelai  of 


1476.  

1470.  OpopoMftr,  obtained  from  the  ftatlnbcA  optfpenax.  1499.  AuaacHdaf  a  eubttanoe  which  to  well  known  Ibr  Iti 

1477.  AqKorMiim,  the  prodnoe  of  UieAiphtfrtSaofflclnk"-       -^ '^' '   —  ■     -  '^~-  —    -— -• -l_.— 

"      ■ttooamiderBdMapatoaa,batto« 

a  to  obcahwd  from  the  Boaw Alia  ecnku,  which 


bmn  Aftloa,  n  flie  ftsfin  of  email 

__  , ^_fla  it  to  thenfiht  to  he  a  gpadae  of     

atranR  bot  ageeable,  and  ita  taete  Utlert  H  to  mip»qped  te 
fioawwuy,  the  pfodnce  of  the  ContdlTolue  Scammftnla.      medldne,  and  to  eeteamed  an  eseeOant  elomaehlc. 
OpopoMftr,  obtained  from  the  ftitinbcii  optfpenax.  _  1499.  Auttfktidaf  a  eubttuioe  which  to  well  .known  Ibr  Iti 

Ito  taitebeawtie;  It 
elonally  employed  la  m 

1478.  OtJiMMimbobI       _, 

Red  Sea.  o^er  portion  to  cut  off,  and  mora  jolce  eitxioBted.    The  P*o- 

from  In-  eeei  to  oontimud  till  the  root  to  eihanated.    Thejnioewhlelk 

■baattha  haa  been  oollected  toon  ceuaete^ and  cenatltinei  eiiafctnaa. 

, It  to  beouaiit  fee  Enrape  ia  email  aototinaied  craint  of  dlf- 

1479.  gegiaii  in— i  to  enppeaed  to  he  dbtalned  from  the  Jttrnla  fierent  ctdoor^  white,  red.  yellow.  Itto  hard,  bat  briala.  Ita 
pdrriea.  taste  to  Uttor,  and  ito  emdl  Inaofltarahly  faOd;  the  ladlem 

14M.  Oamkffe,  or  gamcaO^  the  ptodnoe  ef  the  0«Rtais  aee  it  m  a  saaaanlnK  fir  their  fcod,  and  eaU  It  the  fcid  «r 
OewMaia  **'*R^    In  Buiope»  to  to  need  to  madidne  m  m  eeiitojaa 

1485.  Baltams.  The  substances  known  by  the  name  of  balsams  are  resins  united  to  the  bensoic  acid. 
They  are  obtained  by  means  of  incisions  made  in  the  bark,  from  which  a  viscous  juice  exudes,  which  ia 
afterwards  inspissated  by  the  action  of  the  Are  or  air,  or  they  are  olitainod  by  means  of  boiling  the  part 
that  contains  tnem.  They  are  thick  and  viscid  juices,  but  liecomc  readily  concrete  Their  colour  b  brown 
or  red :  their  smell  aromatic  when  rubbed  ;  their  taste  acrid  :  their  specific  gravity  1'090.  They  are  un. 
alterable  in  the  air  after  becoming  concrete  They  are  insoluble  in  water,  but  boiling  water  abitracts  part 
of  their  acid ;  they  are  solulde  in  the  alkalies  and  nitric  acid.  When  heated  thev  melt  and  swell,  evoir. 
ing  a  white  and  odorous  smoke  The  principal  of  the  bakams  are  the  following :  bens(4n,  storax,  styrax^ 
balsam  of  tdu,  and  balsam  of  Peru. 

1484.  BmaaiatothepRMhioeeftheat)r«KBnnWn.  1487.  Ilefieiii  ^  We  to  ebtaJaed  from  the  Tolafltaa  aflaa. 

1486.  Store*  to  ^AA't-^  from  the  Bmax  «ffii««Me-  mnm. 

1486.  Sl)ynutoaeemi-fhAlJaice,tliepNdnoeflfatreaMid  1488.  Batoem  qf  l^ww  to  obtafaMd  from  the  MyrcspAinam 
to  be  cnlttrated  in  Azabla.  .    pemllbnun. 

1489.  Camphor,  The  substance  known  by  the  name  of  camphor  is  obtained  from  the  root  and  stem  of 
the  lA<x  rus  Cdmphmra  and  I>ryob41anops  Campkora^  by  distillation.  When  pure  it  is  a  white  brittle  sub> 
stance,  forming  octagonal  crystals  or  square  {dates.  Its  taste  is  hot  and  acrid ;  its  odour  strong  but 
aromatic  :  its  specific  gravity  0*9887.  When  broken  into  small  fragments  and  put  into  water,  on  the 
surface  of  which  it  swims,  a  singuUr  phenomenon  ensues.  The  water  surrounding  the  fragmenU  is 
immediately  put  into  commotion,  advancing  and  rettring  In  little  waves,  and  attacking  the  fragments  with 
violence.  The  minuter  fragments  are  driven  backwards  and  forwards  upon  the  surftce  as  if  impelled  by 
contrary  winds.  If  a  drop  of  oil  is  let  fhll  on  the  surftce  of  the  water  it  produces  an  immediate  calm. 
This  phenomenon  has  l>een  attributed  to  electricity.  Fourcroythinks  it  is  merely  the  effect  of  the  afilnitie* 
of  the  camphor,  water,  and  air,  entering  into  comtnnation.  Though  camphor  is  obuined  chiefly  from  the 
X>a6rus  CSmpkora.  yet  it  is  known  to  exist  in  a  great  many  other  plants,  particularlv  labiate  plants,  and 
has  been  extracted  from  the  roots  of  lodoary,  sassafras,  thyme,  rosemary,  and  lavender. 

149a  Caouldboue.  The  substance  denominatedtfaoutchoue  was  flrst  introduced  into  Europe  about  the 
beginning  of  the  ^ghteenth  century ;  but,  from  a  use  to  which  it  is  very  generally  applied  of  rubbing  oat 
the  marks  made  upon  paper  by  a  black-lead  pencil,  it  is  better  known  to  most  people  in  thb  oount^  br 
the  name  of  Indian  rubber.  It  is  obtained  chiefly  from  Slnhbnla  CaJ^chu^  a  tree  indigenous  to  South 
America;  but  it  has  been  obtained  also  from  several  trees  which  crow  in  ttie  East  Indies,  such  as  Hcttt 
Indica  and  eUstica,  Artoefirpus  integrilblia,  and  UrcMa  cUstica.  If  an  incision  is  made  into  the  bark  of 
any  of  these  plants  a  milky  Juice  exudes,  which,  when  exposed  to  the  air,  concretes  and  fbrma  caoutchouc. 
As  the  oUoct  of  the  natives  in  collecting  it  had  been  originally  to  form  it  into  vessels  for  their  own  use^  it 
u  mnendly  made  to  concrete  in  the  form  of  bags  or  bottles.  This  is  done  by  applying  the  juice,  when 
fluid,  in  thin  layers  to  a  moiHd  of  dry  day,  and  then  leaving  it  to  concrete  in  the  sun  (v  by  the  fire,  A 
•coond  Um  U  added  to  the  flrst,  and  others  in  succession,  lu  the  vessel  aoqubres  the  thickness  that  is 
wanted,   llie  mouU  is  then  broken  and  the  vessel  fit  for  use,  and  in  thisstate  it  UgcneraUy  brought 
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lotoBnope.    lihHbe0abni«iit,ho^MTcr,««m  to  toniIkyMato,tavb<«iif  ooaflaadflmn  Ifaea^ 

thcjJr.  If  the  naity  juice  b  expowd  to  Uw  ai^^  an  datic  prilicle  b  fenned  on  the  Burfkce.  Ifltifcon. 
fined  hs  a  f«Md  mnfaining  oxygen  gaa,  the  pdlicle  is  formed  sooner.  If  ox  jmuriatic  actd  it  poured  into 
the  milkr  hiire,  the  caoufraooc  ptectpitatei  immediately.  Thic  renders  it  protoble  that  the  formation  of 
tbc  caoatchoue  is  owing  to  the  afasoration  of  oxygen.  Caoutchouc,  when  pure,  is  of  a  white  colour,  with- 
out ti»te  and  without  oneil.  The  black  colour  of  the  caoutcb<Nic  of  oonunerce  is  owing  to  the  method  of 
dr7iQ^  the  diflbfeot  layers  upon  the  moulds  on  which  they  are  qnread.  They  are  dried  by  being  exposed 
to  (iDoiLe.  The  Uack  colour  of  the  caoutchouc,  therefore,  b  owing  to  the  smoke  or  soot  alternating  with 
its  diabrent  layers.  It  b  soft  and  pUatde  like  leather,  and  extremely  elastic,  so  that  it  may  be  stretched 
to  a  Tcrr  great  length,  and  rtiU  recorer  its  former  siae:  Its  specific  gravity  is  011335.  Gough,  of  Man. 
Chester,  has  made  some  curious  and  important  experiments  on  the  connection  between  the  ti'mperature 
cf  caoutchouc  and  its  elasticity,  ftom  which  it  results  that  ductility  as  well  as  fluidity  is  owing  to  latent 
SieaL  Cacutchooc  b  not  altered  by  exposure  to  the  air.  It  is  perfectly  insoluble  in  water  ;  but  if  Unled 
:a  water  for  some  time  its  edges  becosne  so  soft  that  they  will  cement,  if  pressed  and  kept  for  a  while  cUjse 
tugethcT.  It  b  inaolnMe  in  alcohol,  hot  soluble  in  ether.  It  b  soluble  also  in  volatile  oiU  and  in  alka- 
lies And  ftnm  the  action  operated  upon  by  acids  it  b  thought  to  be  coni[>06ed  of  carbon,  hydrr>gen, 
oxffen,  and  axote.  It  seems  to  exbt  in  a  great  variety  of  plants  combinotl  with  other  ingn-dients.  It 
suT  be  sepoiated  Anom  resins  by  alcoh<d.  It  may  be  separated  from  the  berries  of  the  mii>tli'toe  tiy  means 
id  Titer,  and  from  other  regetahle  substances  by  other  processes.  It  is  said  to  be  contained  both  in  opium 
and  ia  maAic;  but  from  these  substances  it  cannot  be  extracted  in  sutficii-nt  quantities  to  uuike  it  worth 
th-c  Isbour.  It  U  applied  to  a  great  many  useful  purposes  both  in  medicine  and  the  arts,  to  which,  from 
:ts  grrat  pilabtlity  and  elasticity,  it  b  uncommonly  well  adapted.  In  the  countries  where  it  is  produced 
the  n^ves  make  boots  and  shoes  of  it,  and  olten  use  it  by  way  ot  candle. 

14eiil.  Cark.  Tbe  subrtance  known  by  the  name  of  cork  is  the  outer  and  exfoliated  bark  of  the  tiu^rcua 
flixr  ca*  cork  tree,  a  species  of  oak  that  grows  in  great  abundance  in  France,  Sfuiin,  and  Italy:  but  to 

Kvmt  its  natural  exfoliation,  which  b  always  irregular,  and  to  disengage  it  iu  convenient  |iortions,  a 
jntodinal  tncbion  b  made  in  tbe  bark  from  the  root  to  the  top  of  the  stem  ;  and  a  transverse  and  cir- 
cular (Dft»ioa  at  ead)  extremity.  The  outer  layer,  which  in  cora,  is  then  stripped  off,  and  to  flatten  and 
reduce  it  to  sheets  it  b  put  into  water  and  loaded  with  weights.  I'he  tree  continues  to  thrive,  though  it 
k  L^os  stripped  of  its  cork  once  in  two  cur  three  vears.  Cork  is  a  light,  soft,  and  elutic  suUtance,  dis- 
tlzigui»hed  by  the  ibUowing  properties :  —  Its  colour  b  a  sort  of  light  tan.  It  is  very  inHanimable,  and 
bums  with  a  bright  white  flame,  leaving  a  black  and  bulky  charcoal  behind.  When  dititilled  it  vieUia  a 
fiC^I  quantity  of  amnxmia.  Nitric  arid  corrodes  and  dissolves  it,  changing  its  colour  to  yellow ;  and  finally 
cwasfKJises  it,  casTerting  it  partly  into  an  acid,  and  partly  into  a  soft  6ub<itance  rci*oinbling  wax  or  reun. 
Tbe  ac»l  which  b  thus  formed  b  denominated  the  suberic  acid,  and  has  been  proved  by  the  experiments 
tjf  Lagrai^e  to  be  an  acid  of  a  peculiar  nature.  It  seems  probable  that  cork  exists  in  the  bars  of  Ktime 
ether  trees,  as  well  as  that  of  the  4{uercus  .9uber.  The  bark  of  the  L'^mus  suberbsa  asuumes  something 
f^  the  external  appearance  of  cork,  which  it  resembles  in  its  thickness^  softness,  and  elasticity,  and  in  its 
koae  aod  porous  texture,  aM  well  as  also  in  its  chemical  properties,  r  ourcroy  seems,  indeed,  to  regard 
the  cpsdetmb  of  all  trees  wfaatcrer  to  be  a  sort  of  cork,  but  docs  not  say  on  what  grounds  hb  opinion  b 
foanded. 

1^>2.  Woo^JIbrt.  The  principal  body  of  the  root,  stem,  and  branches  of  trees,  b  designated  by  the 
tfprib&m  of  wood ;  but  the  term  b  too  general  for  the  purpose  of  analytical  distinction,  as  the  part 
defcijoaated  by  it  often  includes  the  greater  part  of  the  substances  that  have  been  already  enumerated.  It 
rrcuins,  therefore,  to  be  ascertained  whether  there  exbts  In  the  plant  any  individual  substance  diflbrent 
from  those  aireadj  described,  and  constituting  more  immediately  the  fabric  of  the  wood.  If  a  piece  of 
wood  U  well  dried  and  digested,  first  in  water  and  then  in  alcohol,  or  such  other  solvent  as  shall  produc* 
DO  riobnt  effocts  upon  the  hisoinble  narta :  and  if  the  digestion  b  continued  till  the  liquid  is  no  longer 
oioiired,  and  dissolves  no  more  of  the  substance  of  the  planL  there  remains  behind  a  sort  of  vegetable 
skrietoo,  which  eonstxtotes  the  basts  of  the  wood,  and  which  has  been  denominated  woody  fibre.  It  b 
romposed  of  bandies  of  longituiUnal  threads,  which  are  divbible  into  others  still  nnaller.  It  is  somewhat 
tranipsrent  It  b  without  taste  and  smell,  and  b  not  altered  by  exposure  to  the  atmosphere.  It  is  inso- 
h^ble  IB  water  and  tiechti ;  but  the  fixed  alkalies  decompose  it  with  the  assistance  of  heat  When  heated 
m  the  open  ab-  it  blackens  without  melting  or  irothina,  and  exhales  a  thick  smoke  and  pungent  odour, 
feavinf  a  ehaxcoal  that  retains  the  finm  ofthe  ori^nal  mass.  When  dbtilled  in  a  retort  it  yields  an  em. 
pvTeuoatic  oil,  carburetted  hydrogen  gas,  carbonic  acid,  and  a  portion  of  ammonia,  according  to  Four- 
crof,  indicating  the  presence  of  nitrogen  as  constituting  one  orbits  elementary  principles  ;  and  yet  thb 
imradient  does  not  appear  in  the  result  of  the  Uter  analysb  of  Gay  Lussac  and  Thcnard,  which  is,  car. 
bcni,  5^Si ;  oxymv4178 ;  hydrogen,  5*69  ;  total  lOa 

ll»x  ChmreoM.  when  wood  b  bomt  with  a  smothered  flame,  the  volatile  parts  are  driven  off*  by 
the  beat,  and  there  remains  behind  a  substance  exhibiting  the  exact  form,  and  even  the  several  byers  of 
the  onginal  mass.  Thb  process  b  denominated  charring,  and  the  substance  obtained  charcoal.  As  it  b 
the  woody  fibre  alone  whu^  resists  the  action  of  heat,  while  the  other  parts  of  the  plants  arc  dissipateil,  it 
is  pUin  that  charcoal  must  be  the  residuum  of  woody  fibre,  and  that  the  quantity  of  the  one  must  de|)end 
tEpGQ  the  quantity  of  the  other,  if  they  are  not  rather  to  be  considered  as  the  same.  Charcoal  may  be  ob. 
tajied  frian  almost  all  parts  of  the  plants,  whether  solid  or  fluid.  It  often  escapes,  however,  during  com. 
butien,  under  tbe  form  of  carbonic  acid,  of  which  it  constitutes  one  of  the  elements.  From  a  variety  of 
apetiBBents  made  on  diflTerent  plants  and  on  their  diff'erent  parts,  it  appears  that  the  green  parts  contain 
a  greafter  proportion  of  charcoal  than  the  rest ;  but  thb  proportion  is  found  to  diminish  in  autumn,  when 
tbe  green  parts  begin  to  be  deprived  of  their  glutinous  and  extractive  juice  The  wood  contains  more 
charcoal  than  the  albunrain,  the  bark  more  than  both ;  but  this  bst  result  is  not  constant  in  all  plants  ; 
because  the  bark  b  not  a  homogeneous  substance,  the  outer  parts  being  aflbctcd  by  the  air  and  the  inner 
parts  not  The  wood  of  the  Qu^rcus  Abbur,  separated  ftom  the  alburnum,  yielded  from  i(X)  uaru  of  its 
dned  substance  19-75  of  charcoal ;  the  alburnum,  17*5  ;  the  bark,  26:  leaves  gathered  in  May,  80  ;  in 
September,  961  But  the  quantity  of  charcoal  difibrs  also  in  diflbrent  plants,  as  well  as  in  diflerent  pluX* 
Qfthesiae.    Accofding  to  tbe  experiments  of  Mushet,  100  paru of  the  following  trees  aflR>rded  as 

....  lo-s  I    Norwaj  flr        -        •        •        •  19'2 

xsr%    I    Holly       ....  19-9  I    8aUow          ....  18-4 

M-5    I    Bmcb        ....  19-0    |    Aih 17-9 

ty^    I    Amorican  mspb       •        -      -  19*9        Birch 17-4 

tit-6        Bm ig'A  Scotch  pliis      •          .        .       .  l6-« 

MBt  Tlepivpertietqfdkmrooal  are  Insolubility  in  water,  of  which,  however,  It  absorbs  a  portion  when 
v«ly  Bade,  as  also  of  atmospheric  air.  It  b  incapable  of  putrefiu:tion.  It  is  not  altered  by  the  most 
^nat  heat  that  can  be  applied,  if  aU  air  and  moisture  are  excluded  ;  but  when  heated  to  about  800  it 
y—  ia  atfiaisfflieiic  air  or  oxygen  gaa,  and  if  pure,  without  leavtaig  any  residuum.  It  b  regarded  by 
^caite  as  being  a  trii^  compound,  of  which  the  ingredients  are  carbon,  hydrogen,  and  oxygen, 
^^^'^nosl  b  of  ^eat  utility  both  to  the  chemist  and  artist  as  a  ftiel  for  heating  Aimaces,  as  well  as  for  a 
^J^tJ  flf  other  purposes.  It  b  an  excellent  filter  for  purifying  water.  It  is  a  very  good  tooth-powder : 
nd  is  alw  an  indisnensabte  ingredient  in  the  important  manufacture  of  gunpowder. 

145.  TV  MM.  IT  the  brandb  of  a  viae  b  cut  asunder  early  in  the  spring,  before  the  leaves  have  began 
tottpiaa,adear  aiideoionrkM  ankiwiU  bane  from  the  wound,  which  gaidencw  dgnwninatethcteais  of 
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the  Tine.  It  to  merdy,  however,  the  aKendingiap^  asd  may  be  procured  ftom  afanoit  any  other  pfaut  by 
the  tame  or  similar  meant,  and  at  the  tame  Maion :  but  particularly  fhmi  the  maple,  biivh,  and  walnut 
tree,  by  means  of  boring  a  hole  in  the  trunk.  It  issues  chiefly  Arom  the  porous  and  mixed  tubes  of  the 
alburnum ;  though  sometimes  It  does  not  flow  freely  till  the  bore  is  carried  to  the  centra  A  small  branch 
of  a  vine  has  been  known  to  yield  flrom  twelve  to  sixteen  ounces,  in  the  space  of  twenty-four  hour*.  A 
maple  tree  of  moderate  size  yields  about  200  pints  in  a  season,  as  has  been  aheody  stated ;  and  a  trirch 
tree  has  been  known  to  yield,  in  the  course  of  the  bleeding  season,  a  quantity  equal  to  its  own  weight  In 
the  sap  of  Agus  syhr4tica  Vauquelin  found  the  following  ingredients  :  —  ^Vater,  acetate  of  lime  with  ex. 
ooss  or  acid,  acetate  of  potaa,  mllic  acid,  tannin,  mucous  and  extractive  matter,  and  acetate  of  alumina. 
In  1039  parts  of  the  tap  of  the  iTlmus  camp^tris  he  found  lOfi?  parts  of  water  and  TolatUe  matter,  9^40  of 
acetate  of  potass,  1-060  of  TegeUble  matter,  0796  of  carbonate  of  lime,  besides  some  slight  indications  of 
the  presence  of  sulphuric  and  muriatic  acids ;  and  at  a  later  period  or  the  season  he  found  the  yegeCaUe 
matter  increased,  and  the  carbonate  of  lime  and  acetate  of  potass  diminished.  From  the  above  experi- 
ments therefore,  as  well  as  firom  those  of  other  chemists.  It  Is  plain  that  the  sap  consists  of  a  great 
▼ariety  of  mgredients,  diflhring  in  dilftrent  species  of  plants ;  thou^  there  is  too  little  known  conoeniiiis 
It  to  warrant  the  deduction  of  any  geQeral  oooclusions,  as  the  number  of  plants  whose  sap  has  been  hitherto 
analysed  is  but  rery  limited.  It  is  the  grand  and  principal  source  of  vegetable  aliment,  and  may  be 
regarded  as  behag  somewhat  analogous  to  the  blood  (rf"  animals.  It  is  not  made  use  of  by  man.  atlrast  in 
its  natural  state :  but  there  are  trees,  such  as  the  birch,  whose  sap  may  be  manuikctured  mto  a  very 
pleasant  wine ;  and  it  is  well  known  that  the  sap  of  the  American  maple  tree  yidda  a  ooosidenfale 
quantity  of  sugar. 

149&  The  prtmer  Juice.  When  the  sap  haa  received  its  last  degree  of  elaboration  from  the  difllfefent  or. 
gans  through  which  it  has  to  pass,  it  is  converted  into  a  peculiar  fluid,  called  the  proper  Juioe.  Hils  fluid 
may  be  distinguished  from  the  sap  by  means  of  its  colour,  which  is  generally  green,  as  in  periwinkle ;  or 
red,  as  in  logwood :  or  white,  as  in  spurge  }  or  yellow,  as  in  ceUndine ;  from  the  last  two  of  which  it  may 
readily  be  obtained  bv  breaking  the  stem  asundier,  as  it  will  then  exude  from  the  fracture.  Its  principal 
seat  is  in  the  bark,  where  it  occupies  the  simple  tubes ;  but  sometimes  it  is  situated  between  the  bark  and 
wood,  as  in  tiie  Juniper  tree :  or  m  the  leaf,  as  in  the  greater  parts  of  herbs  ;  or  it  is  dlflKjued  throughout 
the  whole  plant,  as  in  the  flr  and  hemlock  ;  in  which  case,  either  the  proper  juice  mixes  with  the  sap^  or 
the  vessels  containing  it  have  ramifications  so  fine  as  to  be  altogether  impcrccptibla  It  is  not,  however, 
the  same  in  all  plants,  nor  even  in  the  different  parts  of  the  same  plant  In  the  cherry  tree  it  is  mucilau 
glnous ;  in  the  pine  it  is  resinous ;  in  spurge  and  celandine  it  is  caustic,  though  resembling  in  appearance 
an  emulsion.  In  many  plants  the  proper  fuice  of  the  bark  is  diflbrent  from  that  of  the  flower ;  and  the 
proper  Juice  of  the  fruit  diflbrent  fromboth.  Its  appearance  under  the  microscope,  according  toSenebler« 
is  that  of  an  assemblage  of  small  globules  connectea  by  small  and  prisnushaped  substances  placed  between 
them.  If  this  Juice  could  be  obtained  in  a  state  of  purity,  its  analysis  would  throw  a  considerable  degree 
of  light  upon  the  subject  of  vegetation ;  but  it  seems  impracticable  to  extract  it  without  a  mixtuie  of 
sap.  Senebier  analysed  the  milky  Juice  of  £uph6r1i/a  (^rparlssias,  of  which,  though  its  pungency  waa 
so  great  as  to  occasion  an  inflammation  of  the  eyes  to  the  person  employed  to  procure  it,  he  had  obtained 
a  small  ouantity  considerably  pure:  It  mixed  readily  with  water,  to  which  it  communicated  its  colour. 
When  left  exprned  to  the  air,  a  slight  precipitation  ensued ;  and,  when  allowed  to  evaporate,  a  thin  and 
opaque  crust  remained  behind.  Alcohol  coarulated  it  into  small  rlobules.  Ether  dissolved  it  entirely,  aa 
did  also  oil  of  turpentine.  Sulphuric  acid  cnanged  its  colour  to  black  ;  nitric  acid  to  green.  The  most 
accurate  experiments  on  the  subject  are  those  of  ChaptaL  When  oxymuriatic  acid  waa  poured  into  the 
peculiar  juice  of  £uph<irbi'a,  a  very  copious  white  precipitate  fell  down,  which,  when  washed  and  dried, 
had  the  appearance  of  starch,  and  was  not  altered  by  keeping.  Alcohol,  aided  by  heat,  dissolved  two 
thirds  of  it,  which  Uie  addition  of  water  ag^n  precipitated.  They  had  all  the  properties  of  resin.  The 
remaining  tiilrd  part  possessed  the  properties  of  woody  fibre  The  same  experiment  was  tried  on  the  Juice 
of  a  variety  of  other  plants,  and  the  result  uniformly  was  that  oxymuriatic  acid  precipitated  from  them 
woody  filire. 


1497.  The  virtuet  qftOanti  have  generallp  been  thought  to  reside  in  their  proper  JukeSt  and  the  opinion 
eems  indeed  to  be  well  founded.  It  is  at  least  proved  by  experiment  in  the  poppy,  spurge,  and  flg.  The 
iuice  of  the  first  is  narcotic,  of  the  last  two  corrosive.    The  diuretic  and  balsamic  virtues  or  the  fir  reside 


in  its  turpentine,  and  the  purgative  property  of  jalap  in  its  resin.  If  sugar  is  obtained  from  the  sap  of  the 
sugar-cane  and  mairfe,  it  is  only  because  it  has  been  mixed  with  a  quantity  of  proper  Juioa  Hie  bartc 
ootainly  contains  ft  in  greatest  abundance,  as  may  be  exemplified  in  cintumon  anci  quinquina.  But  the 
peach  tree  furnishes  an  exception  to  this  rule  :  its  flowers  are  purgative,  ai^d  the  whole  plant  aromatic  ; 
out  its  gum  is  without  any  distinguished  virtues.  Malpighi  regarded  the  proper  juioe  as  the  principle 
of  nourishment,  and  compared  It  to  the  blood  of  animab  ;  but  this  analogy  does  not  hold  very  dosoy. 
The  sap  is  perhaps  more  analogous  to  the  blood,  from  which  the  proper  juice  is  rather  a  secretioiL  u& 
one  reqiect.  however,  the  analogy  holds  good,  that  is,  with  regard  to  extravasated  blood  and  peculiar 
juices.    If  the  Mood  escapes  from  the  vessels  it  forms  neither  flesh  nor  bones,  but  tumours :  and  ixthe  pro^ 

S juices  escape  from  the  vessels  containing  them,  they  form  neither  wood  nor  bark,  but  a  lump  or 
Dtit  of  inspissated  fluid.  To  the  sap  or  to  the  proper  juice,  or  rather  to  a  mixture  of  both,  we  moat 
r  such  substances  as  are  obtained  from  plants  under  the  name  of  expressed  juices,  because  it  is  evident 
that  they  can  come  from  no  other  source.  In  this  state  they  are  generally  obtained  in  the  first  instanoe» 
whether  with  a  view  to  their  use  in  medicine  or  their  application  to  the  arts.    It  is  the  business  of  the 


chemist  or  artist  to  separate  and  purify  them  afterwards,  according  to  the  peculiar  object  he  may  happen 
to  have  in  view,  and  the  use  to  which  he  purposes  to  i^ly  them.  They  contain,  like  the  sap,  aoetate  of 
potaa  or  of  lime,  and  assume  a  deeper  shade  of  colour  when  exposed  to  the  fire  or  air.    The  oxymuriatic 


acid  precipitates  from  them  a  coloured  and  flaky  substance  as  from  the  sap,  and  they  yield  by  evaporation 
a  quantity  of  extract :  but  they  difibr  from  the  sap  in  exhibiting  no  traces  of  tannin  or  gallic  acid,  and 
but  rarely  of  the  saccharine  principle. 

149B.  Ashes.  When  vegetables  are  burnt  in  the  open  air  the  greatest  part  of  th^  substance  is  evuo. 
rated  durinr  the  process  of  combustion  ;  but  ultimately  there  remains  a  portion  which  la  altaeeucr 
incombustible,  and  incapable  of  being  volatilised  by  the  action  of  fire.  This  residuum  ia  known  by  the 
name  of  ashes.  Herlwceous  plants,  after  being  (med,  yield  more  ashes  than  woody  plants ;  the  leaves 
more  than  the  branches }  and  the  branches  more  than  the  trunk.  The  alburnum  yielos  also  more  aahea 
than  the  wood ;  and  putrefied  vegetables  yield  more  ashes  than  the  same  vegetablea  in  a  fresh  state,  if  the 
putrefaction  haa  not  taken  place  m  a  current  of  water.  The  result  of  Saussure*s  experimenta  on  1000  parts 
of  di Arent  planta  was  as  follows :  — 


OaObfrafl«ir<iQbdztedlaMMortlMO*k SSfmUqfmikm, 

fTMnlnmortheook  .  .18 

dried  IMVM  of  the  Jaiadodtfndnn                •      •  BO 

dxtadlMVMartlie.A'MalniHJnpoGMuiiiiB       •  7S 

trunk  sad  bnnolMB  vt^aaOm  HlppocirtaanB  85 

OaUUfti  fa  SeptmAtr,  dried  !««>«  rf  th«  JTiculii*  HI|i|Mm<thmBni  86 

driadtcavwoftiwoiik      -        -        -       .  55 

fr*«ail«av«iof  dMoak                  .       .       .  M 

OaUfwW  mktm  tmjomtr,  l«aT—  of  Jn«un  Marmn       .          .          .  M 

fkdkendn**mimfnM,lmymvltPimm*aAvvm                   •        •  81 

iMYWorFkbkVBlliarit  -to 

OaM«rWH»ncwiiltVfa|pJbiTCr,tlielw«etortteMtaTalikds  16 

Oiil(,tti«drisdlMik6Q,ths«niiiniiiin«,w«od      .       .       -       .  8 
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M9BL  Tke  ii||inr  qf  Aemtketoi^mi^  with  •  yjew  to  the  dlwxwury  of tlie  inM»edlfWtt  of  wMih  thty 
are  conpoHd,  pcodnoet  alluliea,  eorihs,  axid  metak,  which  muit  therefore  be  oonndered  as  Ingredkiititai 
the  cgmpoMtka  of  the  Tcget^ble.  But  TCgotable  asbct  contain  al«o  a  vaiietx  ^  other  prlnciplM,  occur- 
hac  bovcTcr,  in  inch  niMll  proportiou  aa  generally  to  eacape  obaenration.  PerhaiM  they  contain  alao 
fobttaacea  not  c^aMc  of  betag  Toiariltaed  br  the  action  of  fire. 

lioa  JJkaHts.  The  alkaliea  are  a  peculiar  daaa  of  tubatancea,  diitinguUhed  by  a  cauatie  tiate  and 
the  yavyatj  ofihaMJag  vegetable  bhica  to  green.  They  are  genermllr  regarded  aa  being  three  In  num. 
ber,  potaag*  aoda,  and  ampimia,  of  which  the  two  fofrmer  only  are  found  in  the  aahea  of  vecMablai.  Am. 
moua  la.  indeed,  often  obtained  ftom  vegetable  aubatancca  by  meant  of  distillation,  but  then  it  ti  alwayi 
formed  ttmag  the  paoccaiL  If  the  aahea  of  land  TCseCablea,  burnt  in  the  open  air,  are  repeatedly  waahed 
in  vater.  and  the  water  filtexed  and  eraporated  to  m-yneaa,  potaaa  is  left  behind.  The  potass  of  cOnuneroi 
is  mannractured  in  thia  Bnanner,  thoush  it  ia  not  quite  pure :  but  it  may  be  purified  by  diaaolrlng  it  In 
spthts  of  wine,  and  evaporating  the  aoTution  to  dryneaa  inasilver  veaaeL  When  pure  it  is  white  and  leml. 
triiupareftt.  aad  ia  extremely  rauatic  and  deliqueaoenL  It  diasolvca  all  soft  aniuuu  subatances,  and  changes 
vcfctsble  bhiea  into  green.  It  disaolvea  alumina,  and  also  a  small  quantity  of  silex,  with  which  it  Aisea 
iBio  gijbai  by  the  aid  of  fire  it  had  been  long  auspected  by  chemista  to  be  a  compound  substance :  and 
Bccordiag  to  the  DoCable  discovery  by  Sir  H.  Davv,  its  component  parts  are  at  laat  ascertained  to  btf 
oxjgai  aad  a  highly  infiammable  metal,  which  he  denominatea  potassium,  one  proportion  of  each.  Soda 
'^fcuad  chiefly  in  marine  plants,  from  the  a  '        '    ' 


i  chiefly  in  marine  plants,  from  the  aahea  of  which  it  is  obtained  by  meaos  or  lixiriation.    It  exista 
C  abundance  in  Sala51a  Sdda,  Zoat^ra  maritima,  and  varioua  species  of  Piici.     It  is  • 
otxaiaed  in  the  state  of  a  carbonate,  but  is  purified  in  the  same  manner  aa  potaaa,  to  which  it  ia  simll 


ia  freat  abundance  in  Sala51a  Sdda,  Zoat^ra  maritima,  and  varioua  species  of  Piici.     It  is  generally 
-.     _.. ..  .^    stateof  a  carbonate,  but  is  purified  in  the  same  manner  aa  potaaa,  to  which  it  ia  similar  in  ita 
t  froiB  which  it  ia  easily  diiitinguiahed  Irf  ita  fixming  a  hard  soap  with  ml,  while  potass  forma 


a  soft  soap.  It  cooeiata,  according  to  Sir  H.  Davy,  of  one  proportion  of  a  metal  which  he  denominatea 
■odtaaa,  and  two  propoitiooa  of  oxyvrn.  Such  are  the  only  veeetable  aHudiea,  and  the  modes  of  obtaininc 
''titm.  IV7  are  Rmnd generally  in  Ukt  state  of  carbonatea,  suiphatea.  or  muriates,  salta  which  form,  beyond 
Q  conanaoB,  the  noel  abundant  ingredient  in  the  aahea  of  green  herbaceous  plants  whose  parta  are  in  a 
Meofvegetatk         —       ^        -.^ . .    


■odtaaa,  and  two  propoitiooa  of  oxyvrn.  Such  are  the  only  v( 
tlieBL  IV7  are  RNind  generally  in  uteatate  of  carbonates,  8ui| 
afleonariaoB,  the  noel  abundant  ingredient  in  the  aahea  of  i 

f  veaelBiloo.    Tbeaaheaof  the  golden  rod,  growing  in 

ad  wheat,  were  fimnd  by  Sauaaure  to  contain  at  leaat  three  fourths  of  their  Weight  of  allialine  talta. 


The  aahea  of  the  golden  rod,  growing  in  an  uncultivated  soil,  and  of  the  bean,  turn. 
'  nnd  by  Sauaaure  to  contain  at  leaat  three  fourths  of  their  weight  of  allialine  talta. 
e  alao  with  the  leaves  of  trees  Just  bunting  from  the  bud.  But  the  proportion  of 
aikaMae  tatts  it  ftmnd  to  diminish,  rather  than  to  augment,  aa  the  parta  of  the  plant  are  developed. 
The  aAci  of  the  kavca  of  the  oak,  gathered  in  Bfay,  yielded  «7parU  in  the  100  of  alkaline  salUj  and,  ia 
Skptcsritefy  only  17. 

liOL  Tie  mtUilf/  vftke  mOaUa,  as  obtained  from  vegetablea,  is  of  the  utmoat  importance  In  the  art*, 
pavticaiaily  in  the  fonnation  of  gUas  and  of  aoapa.  If  a  mixture  of  soda,  or  potass,  and  silex,  or  sand,  in 
■'         ' -^    .         .  -    I  Jj^n  I,  -     -  •     - 


sciafliaai 


.  ia  exposed  to  a  violent  heat,  the  ingredients  are  melted  down  into  a  fluid  mass,  which 
atate  of  f^mon.  In  thia  state  it  may  be  moulded  into  almost  any  form,  at  the  pleasure  of  the 
ly,  we  find  that  it  ia  manufactured  into  a  great  variety  of  utensils  and  instruments. 
It  glaaa,  crown  glaaa,  bottle  glaaa.  Bottle  glass  is  the  coarsest ;  it  ia  formed  of  soda 
1  ia  uaed  in  the  manufacture  of  the  coarser  sort  of  bottles.  Crown  glass  is  composed 
'  c/  loda  asMl  fine  sand :  it  ia  moulded  into  large  plates  for  the  purpose  of  forming  window.glaases  and 
'"'~'~  'aaaea.  Flint  ^aaa  la  the  fineat  and  most  transparent  or  all :  that  which  is  of  the  best  quality  ia 
of  19)  parta  of  white  ailicioua  sand,  40  parta  of  pearUash,  36  of  red  oxide  of  lead,  13  of  nitrate  of 
piitua,  aad  S5  of  blade  oxide  of  manganeae  It  is  known  also  by  the  name  of  crystal,  and  may  be  cut  and 
poijjdied  ao  aa  to  aerve  fbr  a  variety  of  ornamental  purposes,  as  well  as  for  the  more  important  and  more 
Btefol  purpuae  of  forming  optical  inatrumenta,  of  which  the  discoveries  made  with  the  telescc^  and  the 
Bacroseope  are  the  curiooa  or  aubKme  resolta.  If  a  quantity  of  oil  is  mixed  with  half  its  weight  of  a  strong 
Kiotiau  of  aoda  or  potaaa,  a  combination  takes  place  which  is  rendered  more  complete  by  means  of  boiling. 
Tb-e  new  coapouad  is  aoep.  The  union  of  oil  with  potass  forms  a  soft  suap,  and  with  soda  hard  soap :  tub. 
KJaeci  of  the  greatest  dBcacy  a»  detergenta,  and  of  the  greatest  utility  in  the  washing  and  bleaching  of 
fiaa.  The  alkaliea  are  uaed  alao  in  medicine,  and  found  to  be  peculiarly  efficacious  in  the  reduction  of 
uziaavy  cakuh. 

1503.  Eofiks.  The  only  euths  which  have  hitherto  been  found  in  plants  are  the 
ii^lowing:  lime,  silica,  magnesia^  smd  •lumina. 

UO.  iMu  is  by  ftr  the  moat  abundant  earth.  It  is  generally  combined  with  a  portion  of  phosphoric, 
cartreeoc,  or  snIphurSc  acid,  fbhning  phosphates,  or  carbonates,  or  sulphates  of  lime.  I'he  phosphate  of 
lime  ia,  next  to  the  alkaline  salt,  the  most  abundant  ingredient  in  the  aahea  of  green  herbaceous  planta 
«hcae  paru  are  aU  in  a  state  of  vegetation.  The  leaf  of  a  tree,  bursting  from  the  bud,  cuntains  in  iU  ashea 
a  gmcer  portiim  of  earthy  phosphate  than  at  any  other  period :  100  parta  of  the  ashes  of  the  leaves  of 
tlH^  oatL,  gathered  in  May,  nirmshed  24  parts  of  earthy  phosphate ;  in  September,  only  18'25.  In  annual 
pu^sti  the  pnpovtion  of  earthy  phosphate  diminishes  from  the  period  of  their  germination  to  that  of  their 
Cr:?««riag.  planta  of  the  bean,  before  flowering,  gave  14*5  parts  of  earthy  phosphate ;  in  flower,  only  IJ  2L 
Caittceate  of  Inne  ia,  next  to  phosphate  of  lime,  the  moat  abundant  of  the  earthy  salts  that  are  found  in 
Tffci^jtes.  But  if  the  kavea  ot  planta  are  washed  in  water  the  proportion  of  carbonate  is  augmented. 
Ttii  is  ovu^  to  the  subtraction  of  their  alkaline  salts  and  phosphates  in  a  greater  proportion  than  their 
QS3e  In  gmn  herbaceoua  plants  whose  parts  are  In  a  state  of  increase,  there  is  but  little  carbonate  oS 
IiBi> ;  but  the  a^es  of  the  bark  of  trees  contain  an  enormous  quantity  of  carbonate  of  lime,  and  much 
acre  tiian  tbe  aBmmum,  as  do  alao  the  ashea  of  the  wood,  llie  ashes  of  most  seeds  contain  no  carbonate 
(i  LsK  ,  but  tb^y  abound  in  phosphate  of  potass.  Hence  the  ashes  of  planta,  at  the  period  of  the  maturity 
ef  the  firu^  yidda  leas  caibonate  of  lime  tnan  at  any  previous  period. 

I5(.4.  SaUca  is  not  found  to  exist  in  a  great  proportion  in  the  ashes  of  vegetables,  unless  they  have  been 
pi^^vioesly  deprived  of  their  salts  and  pinnmhates  by  waahing ;  but,  when  the  plants  are  washed  in  water, 
t^  P*<opQrtioo  of  that  silica  augmcnta.  Tne  ashes  of  the  leaves  of  the  haael,  gathered  in  May,  yielded 
-0  perti  of  silica  in  lOa  The  same  leaves,  washed,  yielded  four  parts  in  100.  Young  plants,  and  leaves 
^nuag  ttaaa.  tbe  bod,  contain  but  little  of  silica  in  their  ashes  ;  but  the  proportion  of  silica  augments  as 
CB«  parts  tat  developed.  Periiaps  this  ia  owing  to  the  diminution  of  the  alkaline  salts.  The  a»hes  of 
aoiK  sulks  of  wheat  gathered  a  month  before  the  time  of  flowering,  and  having  some  of  the  radical  leavca 
v^ttbofd,  contained  li!  parta  of  silica  and  65  of  alkaline  salts  in  lUX  At  the  period  of  their  flowering,  and 
«ha  more  of  their  leaves  were  withered,  the  aahes  contained  32  parts  of  silica  and  54  of  alkaline  salts. 
^«cdi  <&Teated  of  their  external  covering,  contain  less  silica  than  the  stem  furnished  with  its  leaves  \  and 
it  a  wwwwhst  remarkable  that  there  are  trees  of  which  the  bsrk,  alburnum,  and  wood  conUin  scarcely 
07  dio.  and  the  leaves  a  crest  deal,  particularly  in  autumn.  71)is  is  a  phenomenon  that  seems  inexpli. 
^^  Tbegmtef  part  of  ue  Basses  contain  a  very  considerable  proportion  of  silica,  as  do  also  the  pUnts 
**  ^  ffnas  runiswimi  Sir  fi.  Davy  has  discovered  that  it  forms  a  part  of  the  epidermis  of  these  plants, 
ol  ia  some  of  them  the  principal  port  From  100  parts  of  the  epidermis  of  the  following  plants  the  pro^ 
porboos  of  dies  were,  in  bonnet  cane,  90 ;  bamboo,  71 '4 :  common  roed,  481  \  stalks  of  corn,  tkV5.  Owing 
to  tte  aBea  contained  ia  the  epidermis,  the  i^ants  in  which  it  is  found  are  sometimes  used  to  give  a  polish 
to  aenrfiee  of  safatanoes  where  smoothness  is  required.  The  Dutch  rush  (£quis^tum  hyemile),  a  plant 
«  au  kind,  Imsed  to  polish  evenbraasL 

^^  M^putim  docs  not  exist  so  abundantly  In  the  vegetable  kingdom,  as  the  two  preceding  earths.  It 
■M  Bm  fgond,  boveecr,  in  several  of  the  marine  planU,  particularly  the  fuci ;  but  Salsbla  Slda  contains 
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more  of  magncfU  than  tnj  other  plant  yet  examined.    Aooovding  to  Vauquelin,  100  urti  of  It  mnfain 
17-9»ofMagneiia.  -,«,,,- 

1506.  Aiumkui  ha«  been  detected  in  aeveral  plants,  but  never  exoqit  in  very  amall  quantities 

1507.  MetaUie  oxides.  Amongthe  substance!  found  in  the  ashes  of  vegetables,  we  must  cbssaho  i 


They  occur,  however,  only  in  small  quantities^  and  are  not  to  be  detected  except  by  the  most  'i^TM-^y 
expmments.  The  metals  hitherto  discovered  m  plants  are  iron,  manganese,  and  perhaps  gold.  Of  these 
iron  is  by  for  the  mostoommon.  It  occurs  in  the  state  of  an  oxide ;  and  the  ashesor  hard  and  woodyplaafta, 
such  as  ttie  oalc,  are  said  to  contain  nearly  one  twdfth  of  their  own  weif^t  of  this  oxide.  The  ashes  of 
Salibla  contain  also  a  considerable  auantity.  The  oxide  of  manganese  was  first  detected  in  the  asbee  of 
v^petables  by  Scheele,  and  afterwaros  found  by  Proust  in  the  ashes  of  the  pine,  calendula,  vine,  green  oak, 
and  fig  tree.  Beocher,  Kunckel,  and  Sage,  together  with  some  other  chemists,  contend  auo  for  the 
existence  of  gold  in  the  ashes  of  certain  plants ;  but  the  very  minute  portion  which  they  foond.  seems  nacre 
likdy  to  have  proceeded  from  the  lead  employed  in  the  process,  than  from  the  ashes  of  the  plant  It  has 
been  observed  by  Saussure,  that  the  proportion  of  the  oxides  of  iron  and  of  manganese  augments  in  the 
ashes  of  phmts  as  their  vegetation  advances.  The  leaves  of  trees  ftimish  more  of  these  prindplea  in 
autumn  tnan  in  spring,  as  do  those  of  annual  plants.  Seeds  contain  metals  in  less  abundance  than  the  stem  ; 
andif  plants  are  washed  in  water,  the  propotti «■-•--= --»•• •-• --^ 


tions  of  thdr  metallic  oxides  are  augmented. 

1508.*  Smck  are  the  principal  itigredSents  that  enter  into  the  vegetable  composition.  Hiey  are  indeed 
numerous,  though  some  of  them,  such  as  the  metallic  oxides,  occur  in  such  small  pn^ortions  as  to  render 
it  doubtfril  whether  they  are  in  realitv  vegetable  productions  or  not  The  same  thing  may  be  said  of  some 
of  the  other  ingredients  that  have  been  found  m  the  ashes  of  plants,  which  it  is  probable  have  been 
absort)ed  ready  formed  by  the  root,  and  deposited  unaltered,  so  that  they  can  scarcely  be  at  all  regarded  as 
being  the  genubie  products  of  vegetation. 

1508L  Other  substances.  Besides  the  substances  above  enumerated,  there  are  also  several  others  which  have 
been  supposed  to  constitute  distinct  and  peculiar  genera  of  vegetable  productions,  and  which  mi^t  have 
been  introduced  under  such  a  character ;  such  as  the  mucus,  jelly,  sarcocol,  asparagin,  inulin,  and  ulmin, 
of  Dr.  Th<»nson.  as  described  in  his  well  known  System  (^  Chemistry ;  but  as  there  seems  to  be  aorae 
difference  of  opinion  among  chemists  with  recard  to  them,  and  a  belief  entertained  that  they  are  but 
Tarieties  of  one  or  other  of  the  foregoina  ingredients,  it  is  sufficient  for  the  purposes  of  this  work  to  have 
merely  mentioned  their  names.  Several  other  substances,  of  a  distinct  and  peculiar  character,  have  been 
suspected  to  exist  in  vegetable  productions :  such  as  the  febrifrige  principle  of  Seguin,  as  discovering  itself 
in  Peruvian  bark ;  the  principle  of  causticity  or  acridity  of  Senebier,  as  discovenng  itself  in  the  roots  of 
AanAncttlus  bulbosas,  SciUa  maritima,  Arybniailba,  and  ^Trum.  macuiaitum,  in  the  leaves  of  Digitldia  pur. 
ptirea,  in  the  bark  of  Diphne  Afes^reon,  uid  in  the  Juice  of  the  spurges :  to  which  may  be  added  the  fluid 
exuded  from  the  sUng  or  the  common  nettle,  the  poisons  inherent  in  some  plants,  and  the  medical  vixtoes 
Inherent  in  others :  together  with  such  peculiar  principles  as  may  be  presumed  to  exist  m  such  regions 
of  the  vegetable  kingoom  as  remiun  yet  unexplored.  The  important  discoveries  which  have  alieadv 
resulted  from  the  chemical  analysis  of  vegetable  substances  encourage  the  hope  that  ftirther  discoveries  will 
be  the  result  of  frirtber  experiment;  and,  ftom  the  seal  and  ability  of  such  chemists  as  are  now  dixectii^g 
their  attention  to  the  subject,  every  thing  is  to  be  expected. 

SzCT.  II.     Simple  Products. 

1510.  A  very  few  contiituent  and  uncompounded  dements  include  all  the  compound 
ingredients  of  vegetables.  The  most  essential  of  such  compounds  consist  of  caiboa* 
oxygen,  and  hydrogen ;  a  small  proportion  of  nitrogen  is  said  to  be  found  only  in  cruci* 
form  plants.  Tlie  remaining  elementary  principles  which  plants  have  been  found  to 
contain,  although  they  may  be  necessary  in  the  vegetable  economy,  yet  they  are  by  no 
means  principles  of  tbe  first  importance,  as  oocuning  only  in  small  proportions,  and  be- 
ing dependent  in  a  great  measure  on  soil  and  situation ;  whereas  the  elements  of  carbon* 
oxygen,  and  hjrdrogen  form  as  it  were  the  very  essence  of  the  vegetable  subject,  and 
constitute  by  tbeir  modifications  the  peculiar  character  of  the  properties  of  ^  plant. 
This  is  conspicuously  exemplified  in  tiie  result  of  the  investigations  of  Gay  Lussac,  and 
Thenard,  who  have  deduced  from  a  series  of  tbe  most  minute  and  delicate  experiments 
the  three  following  propositions,  which  they  have  dignified  by  the  name  of  Laws  of  Ve- 
getable Nature  {Trait^de  Chenu  Element.,  torn.  iii.  chi^.  iii.)  :  — 1st,  Vegetable  sub. 
stances  are  always  acid,  when  the  oxygen  they  contain  is  to  the  hydrogen  in  a  greater 
proportion  than  in  water ;  2dly,  Vegetable  substances  are  always  resinous,  or  oily,  or 
spirituous,  when  the  oxygen  they  contain  is  to  the  hydrogen  in  a  smaller  proportion  than 
in  water ;  Sdly,  Vegetable  substances  are  neither  add  nor  resinous,  but  saccbarine,  or 
mucilaginous,  or  analogous  to  woody  fibre  or  starch,  when  the  oxygen  and  hydrogen  iixty 
contain  are  in  tbe  same  proportion  as  in  water.  (See  Dr.  Thornton's  System  of  Ckemiutry,y 


Chap.  IV. 

Functions  of  Vegetables. 

1511.  The  lifct  growth,  and  propagation  of  plants  necessarily  involve  the  several 
following  topics :  germination,  nutriment,  digestion,  growth  and  developement  of  parts, 
anomalies  of  vegetable  developement,  sexwdlty  of  vegetables,  impr^nation  of  the 
vegetable  germen,  changes  consequent  upon  impregnation,  propagation  and  diapenioit 
of  tbe  species,  causes  limiting  the  dispersion  of  the  spedes,  evidence  and  <*aTf|ffy  cf 
vegetable  vitality. 
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Skct.  I.     Gemunatian  of  the  Seed. 

1512.  GernuMMon  is  that  act  or  operation  of  the  vegetative  principle,  by  which  the 
cnlifTo  is  extricated  from  its  envelopes,  and  converted  into  a  plant,  lliis  is  univer- 
sally the  first  part  of  Ihe  process  of  vegetation ;  for  it  may  be  regarded  as  an  indu- 
bitid>le  fiKt,  that  all  plants  spring  originally  from  seed.  The  conditions  necessary  to 
gennination  relate  either  to  the  internal  state  of  the  seed  itself,  or  to  tlie  circumstance* 
ia  wfaidb  it  is  placed  with  regard  to  surrounding  substances. 

1513.  TheSnt  condition  necessary  to  ^ermmatkm  is^  that  the  seed  must  have  reached  maturity.  Un. 
ripe  seeib  teMosn  germinate,  bt^cause  their  parts  are  not  yet  prepared  to  form  the  chemiral  conibi nations 
ac  vhicfa  gennina.tioa  depends.  There  are  some  seeds,  however,  whose  germination  is  ».iJd  to  ronimtuce 
in  the  Tciy  teed-reasel,  even  before  the  ftuit  is  ripe,  and  while  it  is  yet  attaclii>d  to  the  parent  plant 
Sudi  are  t&ose  of  the  Tangrk'Mi  o(  Adanson,  and  Agiive  vivipara  of  East  Florida,  as  vit  II  us  th(»e  of  the 
CfanoM  yeiumdo  of  Sir  J.  E.  Smith,  or  sacred  bean  of  India  ;  to  which  may  be  added  the  ^ei-d^  of  the  conu 
cera  gardes  radish,  pea,  Icroon,  &c  But  these  are  examples  of  rare  occurrence ;  though  it  is  sometimes 
»rf«.sarT  to  sow  or  pUnt  the  seed  almoet  as  soon  as  it  is  Ailly  ripe,  as  in  the  ca»c  of  the  a)f1'ec.U'an ; 
nhxb  wifl  not  germinate  unless  it  ia  sown  within  five  or  six  weeks  after  it  ha*  btvn  gathered.  Most 
•feds,  bowcrer,  if  guarded  from  external  injury,  will  retain  their  germinating  faculty  for  a  ixridd  of  many 
ytats.  Thia  ha?  been  proved  by  the  experiment  of  sowing  seeds  which  have  been  long  co  keot ;  as  well  aa 
t^  tiie  deep  i^ou^ing  up  of  fidda  which  have  been  long  left  witiiout  cultivation.  A  tivU\  which  waii  thua 
pkooshed  up,  near  IHi&keld,  in  Scotland,  after  a  period  of  forty  yeaw*  rest,  yielded  a  considerable  blade  of 
Qiack  oats  vitboat  aowing.  Thia  could  have  only  been  by  the'  plough's  bringing  up  to  the  surface  seeds 
vhjch  had  been  formerly  too  deeply  lodged  for  germinatioiL 

1514.  TV  tcetmd  condition  is^  that  the  aeeds  sown  must  be  dejended  from  the  action  qf  the  rays  qf  li'gkt. 
This  has  no  doubt  been  long  known  to  be  a  necessary  condition  of  germination,  If  we  regard  the  practice 
rftbe  harroving  or  raking  in  of  the  grains  or  seeds  sown  by  the  farmer  or  gardener  as  being  founded 

1515.  A  tkhd  eo$MlUiom  necessary  to  germination  is  the  access  qf  heat.  No  seed  has  ever  been  known 
tD  genaiaate  at  or  Ik>1ow  the  freesing  point.  Hence  seeds  do  not  germinate  in  winter,  even  though 
lo^ed  ia  their  proper  soil:  iMjt  the  vital  principle  is  not  necessarily  destroyed  in  consequence  of  this 


fTfismm  tar  the  aeed  will  germinate  still,  on  the  return  of  spring,  when  the  ground  has  been  again 
tkawed,  and  the  temperature  raised  to  tne  proper  degree  This  degree  varies  considerably  in  dif- 
^eot  ^wcies  of  seeds,  as  is  obvious  from  observing  the  times  of  their  germination,  whether  in  the  same 


dbaateor  in  diilbTOt  ones :  for  if  seeds,  which  naturally  sow  themselves,  germinate  in  difT'crent  climates  at 
tite  saae  period,  or  in  the  same  climate  at  fliffbrent  periods,  the  temperature  necessary  to  their  gcrmi. 
BaooB  must  of  cottfequence  be  different  Now  these  cases  are  constantly  occurring  and  presenting  them. 
sdrei  to  our  notire ;  and  have  alao  been  made  the  subject  of  particular  obser\-ation.  Adanson  found 
thsc  seeds  which  win  germinate  in  the  space  of  twelve  hours  in  an  ordinary  degree  of  heat,  may  be  made 
Is  genzdoate  in  ibe  space  of  three  hours  by  exposing  them  to  a  greater  degree  of  heat ;  and  that  seeds 
truaparted  ftrmn  the  climate  of  Paris  to  that  of  Senegal,  have  their  periods  of  germination  accelerated 
fecaa  cne  to  three  days.  {FamiUcs  des  Plantes,  voL  L  p.  84.)  Upon  the  same  princ-iple,  scfds  transported 
frns  a  wanner  to  a  colder  climate,  have  their  periods  of  germination  protracted  till  the  temperature  of  the 
latter  is  raiaed  to  that  of  the  ibriDer.  This  is  well  exemplified  in  tne  case  of  green.house  and  hot-house 
pbsti,  ftaca  which  it  is  also  obvious  that  the  temperature  must  not  be  raised  beyond  a  certain  degree 
cthervise  the  vital  pftnciple  b  totally  destroyed. 

lild  A  fomrtk  condition  necessary  to  germination  is  the  acceu  qf  moisture.  Seeds  will  not  germinate 
if  they  are  kept  perfectly  dry.  Water,  therefore,  or  some  liquid  equivalent  to  it.  is  essential  to  germi. 
ascioaL  Hence  rain  is  always  acceptable  to  the  farmer  or  gardener,  immediately  after  he  haji  sown  his 
seeds;  and,  if  no  rain  fiiOs,  recourse  must  be  had,  if  possible,  to  artificial  watering.  But  the  quantity  of 
w«er  9P&ed  is  not  a  matter  of  indiflftaence.  There  may  be  too  little  or  there  may  be  too  much.  I  f  there 
be  loo  Enle,  the  seed  dies  for  want  of  nuMsture ;  if  there  be  too  much,  it  then  rots.  The  case  is  not  the 
snae,  however,  with  all  seeds.  Some  can  bear  but  little  moisture,  though  others  will  germinate  even 
whca  paftisUy  inmersed ;  as  was  proved  by  an  experiment  of  Du  Hamel's,  at  least  in  the  case  of  peas, 
which  be  placed  metely  upon  a  piece  of  wet  sponge,  so  as  to  immerse  them  bv  nearly  the  one  half,  ana 
wlxkfa  ^enninated  as  if  placed  in  the  s<mL  But  this  was  found  to  be  the  most  ttiey  could  bear :  for  when 
Ma&y  maneraed  in  the  water  they  rotted.  There  arc  some  seeds,  however,which  will  germinate  even 
«tai  wholly  sidsmersed.  The  seeds  of  aquatics  must  of  necessity  germinate  under  water ;  and  pcaa  have 
been  known  to  do  so  under  certain  conditions. 

XSn.  A  J^ftk  condition  necessary  to  germination  is  the  acceu  qf  aimospkeric  air.  Seeds  will  not  germi. 
Base  if  placed  in  a  vacuum.  Ray  introduced  some  grains  of  lettuce-seed  into  the  receiver  of  an  air.pump, 
whkb  be  then  exhausted.  Hie  seeds  did  not  germinate.  But  they  germinated  upon  the  readniission  of 
the  air,  whrch  is  thus  proved  by  consequence  to  be  necessary  to  their  germination.  Achard  proved  that 
BO  s*ee  will  germinate  in  nitrogen  gas,  or  caibonic  acid  gas,  or  hydrogen  gas,  except  when  mixed  with  a 


B  propornoa  of  oxygen  gas ;  and  hence  concluded  that  oxygen  gas  is  necessary  to  the  germination 
cf  aO  seexb,  and  the  only  constituent  part  of  the  atmospheric  air  which  is  absolutely  necessary.  Hum. 
Mdt  found  that  the  process  of  germmation  is  accelerated  by  means  of  previously  steeping  the  seed  in 
^Jda  laomregBated  with  oxymuriatic  acid.  Cress-seed  treated  in  this  manner  germinated  m  the  space 
cf  three  boius,  though  its  ordinary  period  of  germination  is  not  less  than  thirty-two  hours. 

1518.  The  period  necessary  to  complete  the  process  qf  germmation  is  not  the  same  in  all 
Kcds,  even  when  all  the  necessary  conditions  have  been  furnished.  Some  species  require 
a  diorter,  and  others  a  longer  period.  The  grasses  are  among  the  number  of  those  plants 
^diose  seeds  are  of  the  most  rapid  germination ;  then  perhaps  cruciform  plants ;  tlien 
IcgBKanous  plants ;  then  labiate  plimts ;  then  umbelliferous  plants ;  and  in  the  last 
otdEf  rmaceous  plants,  whose  seeds  germinate  the  slowest.  The  following  table  in- 
dicates the  periods  of  the  germination  of  a  considerable  variety  of  seeds,  as  observed 
bjr   '  ' 


9        I        Barteyfknn  4to7 

.       .       4         1        Orache  ....         ft 

Cmsl        .         I        Purelane       ....         9 


Dats. 
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Piinley         -  -       -       Hi  at  W 

Almond,  Chwlnul.  Peach      I  year 
KoBC,  llawUioin.  Filbert       V  ;»ra. 
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[SI 9.  Pkydetd  phenomena.     When  a  seed  is  committed  to  the  soil  tinder  the  conditions 
^tiich  have  been  jost  specified,  the  first  infallible  symptom  of  gennination  is  to  be  deduced 
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from  the  prolongation  of  the  radicle  (Jig.  188.  a), 
bunting  throu^  its  proper  integuments,  and  direct- 
ing its  extremity  downwards  into  the  soil.  The  next 
step  in  the  process  of  germination  is  the  evolution  of 
the  cotyledon  or  cotyledons  (c),  unless  the  seed  is  al- 
together  aootyledonous,  or  the  cotyledons  hypogean, 
as  in  the  oak  (6).  The  next  step,  in  the  caseof  seeds 
furnished  with  cotyledons,  is  that  of  the  extrication 
of  the  plumelet  (c),  or  first  real  leaf,  from  within  the 
cotyledon  or  from  between  the  cotyledons,  and  its 
expansion  in  the  open  air.  The  deydopcment  of  the 
rudiments  of  a  stem(d),  if  the  species  is  furnished 
with  one,  is  the  last  and  concluding  step,  and  the 
plant  is  complete.  Whatever  way  tiie  seed  may  be 
deposited,  the  invincible  tendency  of  the  radicle  is  to 
descend  and  fix  itself  in  the  eardi ;  and  of  the  plumelet,  to  ascend  into  the  air.  Many 
conjectures  have  been  offered  to  account  for  this.  Knight  accounts  for  it  on  the  old 
but  revived  principle  of  gravitation.  Keith  coigectures  that  it  takes  place  from  a  power 
inherent  in  the  v^etable  subject,  analogous  to  what  we  call  instinct  in  the  animal  sub- 
ject, infidlibly  directing  it  to  the  situation  best  suited  to  the  acquisition  of  nutriment  and 
consequent  developement  of  its  parts. 

dtemiedl  phenomena  at  germination  oontitt  diiefly  in  the  changes 
iMtlned  fbr  the  iupport  and  developement  of  the  aobrro  till  it  I 

ent  either  paaaei  through  the  cotyledons,  or  is  contained  in  them ; 

when  they  are  prematurdy  cut  off!  But  the  fiurinaceous  substance  of  the  ootyledtms,  at  least  in  exal. 
buminous  seeds,  is  a  proof  that  they  themsdves  contain  the  nutriment  They  are  to  be  regarded,  tfacreftHe, 
as  rnositories  of  the  Ibod  destined  for  the  simpoit  of  the  embryo  in  its  germinating  state ; .  and,  if  the 
seed  IS  ftimished  with  a  distinct  and  separate  alimmen,  then  is  the  aHwmifn  to  be  lefsrded  as  the  repo. 
sltory  of  food,  and  the  cotyledon  or  cotyledons  as  its  channd  of  conveyanoa  But  the  fiwd  thus  contained 
in  the  albumen  or  cotyledons  is  not  yet  fitted  for  the  immediate  nourislunent  of  the  cnbryo :  some 
prerious  preparation  is  necessary;  some  change  must  be  eflbcted  in  its  propecties.  This  diange  is 
eflbcted  by  the  intervention  of  chemical  agency.  The  moisture  imbibed  by  a  seed  placed  in  the  earth  is 
immediately  abaoibed  by  the  cotyledons  or  albumen,  which  it  readily  penetrates,  and  on  which  H  imme- 
diately  begbs  to  operate  a  chemical  GhaQa&  dissolving  part  of  their  ftrina,  or  mixing  with  their  oily 
particles,  and  foroaiiM  a  sort  of  emuUve  Jmoe.    The  consequence  of  this  change  is  a  slight  degree  of 


159a  The 
nutriment  destined 
This  nutriment 


which  are  eActed  in  the 
is  converted  into  a  plant 
because  the  embryo  dies 


^ ^  ,  , „         isliaht     . 

llBrmentation.  induced^  perhaps,  by  the  mixture  of  the  starch  and  gluten  of  the  cotyledons  in  the  water 
which  they  have  absocbed,  uta  indicated  bv  the  extraction  of  a  quantity  of  carbooJc  add  gas,  as  wdl  as 
by  the  smeQ  and  taste  of  the  seed.  This  is  the  commencement  of  the  process  of  genninatiou,  which 
takes  place  even  thougji  no  oxygen  gas  is  present  But  if  no  oxygen  gas  is  present,  then  the  process 
stops ;  which  shows  that  the  agency  of  oxygen  gas  is  indii^ensable  to  germination.  Accordingly,  when 
"'         ""   inhaled  by  the  seed :  and  the  fiuina  of  the  cotyledons  is  Amnd  to 


oxygen  gas  is  present,  it  is  gradually  i  .  , 

have  chuiged  its  savour.    Sometimes  it  becomes  add,  but  generally  sweet,  resembling  the  taste  of  sugar . 
luently  converted  into  sugar  or  some  siibstanoe  analogous  to  it    This  is  a  ftirther  proof  that 

1;  because  the  result  is  predsdy  the  same  in  the  prooeas  of  Uie 

e  of  the  saccharine  fennentation ; 
1  a  tendency  to  germination  tndi- 

tofoxygen,thereft>re^IntheFfooes8,isthatofoonverting 

the  fiuina  of  the  alwnnen  or  cotyledons  into  a  mild  igoid  saccharine  food,  fit  for  the  nourishment  of  the 
iBlknt  plant  by  diminishing  the  proportion  of  its  carbon,  and  in  augmenting,  by  consequence,  that  of  iu 
oaygen  and  hydrogen.  The  radicle  gives  the  first  indications  of  Uf^  expanding  and  bursting  Its  integu. 
ments,  and  at  length  fixing  itself  in  the  soil :  the  piumdet  next  unfirids  its  parts,  developinc  the  rudi- 
ments of  leaf,  branch,  and  trunk :  and.  finally,  the  seminal  leaves  decay  and  drop  off;  and  the  embrvo 
has  been  converted  into  a  plant,  capaole  of  abstracting  immediatdy  mm  the  soil  or  atmotfhen  the 
IT  to  its  ftiture  growth. 


ftrmentation  of  barley  when  converted  into  malt,  as  known  by  the  name  i 
in  which  oxygen  gas  is  absorbed,  heat  and  carbonic  add  evolved,  and  i 
Gated  by  the  shootiM  of  the  radide.  Hie  efibct  of  oxygen,  therefore^  in  t 
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1521.  I%e  tubiianeet  which  plants  abttraajrom  the  iott  or  atnuupheref  or  the  food  of  the 
vegetating  plant,  have  long  occupied  the  phytological  enquirer.  What  then  are  the  com- 
ponent principles  of  the  soil  and  atuKMphere  ?  Ttno  investigations  and  discoveries  of 
modem  chemists  have  done  much  to  eluddate  this  dark  and  intricate  8ul:ject.  Soil,  in 
general,  may  be  regarded  as  consisting  of  earths,  water,  vegetable  mould,  decayed  anhnal 
substances,  salts,  ores,  alkalies,  gases,  perhaps  in  a  proportion  corresponding  to  the  order 
in  which  they  are  now  enumerated ;  which  is  at  any  rate  the  fitict  with  regard  to  the  first 
three,  though  their  relative  proportions  are  by  no  means  unifionn.  The  atmosphere  has 
been  also  found  to  consist  of  at  least  four  species  of  elastic  matter,  nitrogen,  oxygen, 
carbonic  add  gas,  and  vapour ;  together  with  a  multitude  of  minute  partidei  detadied 
from  the  solid  bodies  occupying  the  surfiuw  of  the  earth,  and  wsfted  upon  the  windk. 
The  two  former  ingredients  exist  in  the  proportion  of  about  four  to  one ;  caibonic  acid 
gas  in  the  proportion  of  about  one  part  in  100;  and  vapour  in  proportion  atill  less. 
Such  then  are  die  component  principles  of  the  soil  and  atmosphere,  and  the  {ouroea  of  vege- 
table nourishment.  But  the  whole  of  the  ingredients  of  the  soil  and  atmosphere  are  not 
taken  up  indiscriminately  by  the  plant  and  converted  into  vegetable  food,  because  plants 
do  not  thrive  indiscriminately  in  all  varieties  of  soiL  Part  mily  ot  the  ingredientB  are 
selected,  and  in  certain  proportions :  as  is  evident  from  the  anaMs  of  the  vegetable  sub- 
stance given  in  the  foregoing  chapter,  in  which  it  was  found  that  catbon,  hydrogen, 
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oxygen,  and  mtrogoiy  are  tlia  principal  jngvedienfa  of  phats ;  wliil«  the  other  ingredienU 
caaiuatd  in  them  occur  bat  in  mrj  noaU  proportioaa.  It  does  not  howcTcr  follow,  that 
these  ingredieota  eoler  the  fdaot  in  an  uncombined  and  iniulated  state,  because  they  do 
not  always  so  enat  in  the  anl  and  atmoaphere ;  it  follows  only  that  they  are  inhaled  or 
sbMstcd  by  the  Tcgetaling  plant,  under  one  modification  or  another.  The  plant  then  does 
not  select  such  principles  as  are  the  most  abundant  in  the  soil  and  atmosphere ;  nor  in 
the  pwportinns  in  whicfa  they  exist ;  nor  in  an  uncombined  and  insulated  state.  But 
what  are  the  sabatancea  actaally  selected ;  in  what  state  are  they  taken  up ;  and  in  what 
propcfftioas?  In  order  to  give  airaogement  and  elucidation  to  the  sul^ect,  it  shall  be 
oooaidacd  under  the  IbUoinng  heads :  Water,  Gases,  Vegetable  Eitracts,  Salts,  Earths, 


1522.  WtUer.  As  water  is  neceaiary  to  the  commencement  of  Tegetadon,  so  also  is  it 
iifrfBiji  to  ita  progress.  Flanta  will  not  continue  to  vegetate  imleas  their  roots  ba 
supplied  with  water ;  and  if  they  be  kept  long  without  it,  the  leaves  will  droop  and 
become  fiaodd,  and  aasume  a  withered  appearsnoe.  Now  this  b  evidently  owing  to  the 
loi§  of  water  ;  fer  if  the  roots  be  again  well  siqyplied  with  water,  the  weight  of  the  plant 
h  inoeased.  and  its  finesfaness  restond.  But  many  plants  wiU  grow,  and  thrive,  and 
tSott  the  developement  of  all  their  parts,  if  the  root  be  mere^  immersed  in  water, 
though  not  fixed  in  the  soil.  Tulips,  hyacinths,  and  a  variety  of  plants  with  bulbous 
roots,  may  be  so  reared,  and  are  ottea  to  be  met  with  so  vegetating ;  ^and  many  phmte 
viU  abo  T^etate  though  wholly  immersed.  Most  of  the  marine  phmts  are  of  this  da. 
acriptian.  it  can  scarcely  be  doubled,  therefore,  that  water  serves  for  the  purpose  of  a 
vegetsfale  afiment,  But,  if  plants  cannot  be  made  to  vegetate  without  water ;  and  if 
they  will  ffgrtale,  some  when  partly  immersed  without  the  assistance  of  soil,  and  soma 
erm  when  totally  immersed,  so  as  that  no  othar  food  seems  to  have  access  to  them ;  does 
it  not  ioOtom  that  water  is  the  sole  food  of  plants,  the  soil  being  merely  the  basis  on 
vbkh  they  rest,  and  the  reoeptade  of  their  Ibod  ?  Th»  opinion  has  had  many  advo- 
catas;  and  the  argumente  and  experiments  adduced  in  support  of  it  were,  at  one  tima^ 
Amght  to  have  oonqdelely  established  its  truth.  It  was  indeed  the  prevailing  opinion 
of  &e  serenteendi  oentuiy,  and  was  embrsced  by  several  philosophers  even  of  the 
nj^iUwuah  century  ;  but  ite  ablest  and  most  sealons  advocates  were  Van  Helmont, 
Boyle,  Dtt  Uamel,  and  Bonnet,  who  contended  that  water,  by  virtue  of  the  vital  €Dergj 
of  the  plant,  was  sufficient  to  fann.  all  the  diffinent  substances  contained  in  vegetsblca. 
Du  HsBsd  reared  in  the  above  manner  plants  of  the  horsechestnut  and  almond  to  some 
omademble  siae,  and  an  oak  till  it  was  eight  years  old.  But  though  he  informs  us 
that  they  £ed  at  last  only  from  neglect  of  watering,  yet  it  seems  extremely  doubtful 
vbetfaar  diey  would  have  continued  to  vegetate  much  longer,  even  if  they  had  been 
wstered  ever  so  regulariy  :  for  he  admits,  in  the  fint  place,  that  they  made  less  and  less 
progress  every  year ;  and,  in  the  second  place,  that  their  roots  were  found  to  be  in  a 
very  bad  state.  Tfcie  result  of  a  great  variety  of  experiments  is,  that  water  is  not  the 
lole  find  of  plants,  and  is  not  convertible  into  the  whole  of  the  ingredients  of  the  vege- 
table substance,  even  with  the  aid  of  the  vitd  energy ;  though  plants  vegetadng  merely 
in  water  do  yet  augment  the  quantity  of  their  carbon. 

liSS.  Geaes.  When  water  was  found  to  be  insufficient  to  constitute  the  sole  food 
of  pleats  recourse  was  next  had  to  the  assistance  of  the  atmospheric  air;  and  the 
ritsl  energy  of  the  plant  was  believed  to  be  at  leaat  capable  of  furnishing  all  the  dif- 
fbeit  tngrediente  of  the  vegetable  substance^  by  means  of  decomposing  and  combining, 
m  dilfaent  vrays,  atmospheric  air  and  water.  But  as  this  extravagant  conjecture  is 
£nmded  on  no  proof,  it  is  consequently  of  no  value.  It  must  be  confessed,  however, 
dttt  atmospheric  air  is  indispensably  necesaaiy  to  the  health  and  vigour  of  the  phmt^ 
ss  may  be  seen  by  looking  at  the  different  aspects  of  plants  exposed  to  a  free  circulation 
of  sir,  sod  plante  deprived  of  it;  the  former  are  vigorous  and  luxuriant;  the  latter 
vmk  and  stmited.  It  may  be  seen  also  by  means  of  experiment  even  upon  a  small 
•cafe.  If  a  plant  be  placed  undera  glass  to  which  no  new  supply  of  air  has  sccess,  itsoon 
begins  to  kngniab,  «id  at  length  withers  and  diea :  but  particularly  if  it  be  placed  under 
the  eihaurtpd  receiver  of  an  air-pump ;  as  migbt  indeed  be  expected  fh>m  the  failure  of 
the  germination  of  the  seed  in  amilar  circvmstancea.  Hie  result  of  experiments  on  this 
nh^Kt  is,  Ifast  atmospheric  air  and  water  are  not  the  only  principles  constituting  the 
feed  of  plaota.  But  as  in  germination,  so  also  in  the  progress  of  vegetation,  it  is  part 
oely  of  the  eomponent  prindples  of  the  atmospheric  air  that  are  adapted  to  the  purposes 
«f  vegelMe  nutrition,  and  selected  by  tlie  plant  as  a  food.  Let  us  take  them  in  the 
Oder  of  their  reversed  proportiona. 

ISl  The^ghiqftke  empUeaHom  ^carbomk  aeidgat  was  flnmd  to  be  altogether  pr«judicUI  in  thepro- 
*— ^  tbc  ffenaioattoo  of  the  seed :  but  in  the  procew  of  nibnquent  vegeution  iu  applicsUon  ha«  been 
""BM.aii  ibe  ooatmry,  to  be  eztremchr  bcneficUL  PUnti  will  not  indeed  vegcUte  in  an  atmosphere  of 
^»  enlioak  ackl,  as  was  first  ascertained  by  Dr.  Priestley,  who  found  that  sprigs  of  mint  growing  in 
^■a^aad  plaeed  over  wort  in  a  state  of  fermentaUoii,  aenieraUy  became  dead  in  the  space  of  a  day, 
""^  <M  sat  ewa  noovcr  when  pot  Into  an  stmoathere  or  common  air.  Of  a  number  of  ezperimenU  the 
"■as  ae:  Is^ThatoBrbonic  add  aas  is  of  great  utility  to  the  growth  of  plants  vegetating  in  the  sun,  as 

Q3 
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rapliod  to  the  kaves  and  branches,  and  whatever  iocreaiei  (be  prapoition  of  thSa  gaa  in  their  aenic 
sphere,  at  least  within  a  given  decree,  forwards  vegetation ;  9d,  liiat,  as  applied  to  the  leaves  sun 
liranches  of  plants,  it  is  prc^iuliciai  to  vegetation  in  the  shade,  if  administered  in  a  proportion  beyon 
that  in  which  it  exists  in  atmospheric  air ;  3d,  That  caitMnlc  acid  gas,  as  ^iplied  to  the  roots  of  plants^  i 
alao  beneficial  to  their  growth,  at  least  in  the  more  advanced  stages  of  vegetation. 

1555.  As  oxygen  is  essential  to  the  commencement  and  progress  of  germination,  so  also  it  Is  essential  t^ 
the  progress  of  vc^retation.  It  is  obvious,  then,  that  the  experiment  proves  that  it  is  beneflcial  to  ttn 
srowth  of  the  vegetable  as  allied  to  the  root ;  necessary  to  the  developement  of  the  leaves  ;  and  to  tin 
developemcnt  of  the  flower  and  fruit.  The  flower.bud  will  not  expand  if  confined  in  an  atmoapffierc 
deprived  of  oxygen,  nor  will  the  fhiit  ripen.  Flower-buds  confined  in  an  atmosphere  of  pure  nitrogen 
laded  without  expanding.  A  bunch  of  unripe  grapes  introduced  into  a  globe  of  glass  which  was  luted  bji 
its  orifice  to  the  bough,  and  exposed  to  the  sun,  ripened  without  effectine  any  material  alteration  in  its 
atmosphere :  but  when  a  bunch  was  placed  in  the  same  drcumstances,  vnth  the  addition  of  a  qnantitv  ol 
lime,  the  atmosphere  was  contaminated,  and  the  grapes  did  not  ripen.  Oxygen,  therefore.  Is  essential  Co 
the  developement  of  the  v^etating  plant,  and  is  inhaled  during  the  night 

1556.  Though  nitrogen  gas  constitutes  by  fiu  the  greater  psit  of  the  mass  of  atmospheric  air,  it  does  not 
seem  capable  of  aflbrding  nutriment  to  plants ;  for  as  seeds  will  not  germinate,  so  neither  will  plants 
vegetate,  in  it,  but  for  a  very  limited  time,  with  the  exception  of  the  Hnca  minor,  Lf  thrum  Salic&ria, 
FnuLa.  dyscnterica,  Epil^tbium  hirsCitum,  and  Polygonum  Persickria,  which  seem  to  succeed  equally  well 
in  an  atmosphere  of  nitrogen  gas  as  in  an  atmosphere  of  common  air.  Nitrogen  is  found  in  silmost  all 
vegetables,  particularly  in  the  wood,  in  extract,  and  in  their  green  parts,  derived,  no  doubt,  from  the 
extractive  prbiciple  of  vegetable  mould. 

1527.  Hudroeen  gas.  A  plant  of  the  Epilbbium  hirsiltum,  which  was  confined  by  Priestley  in  a  reoeiT«r 
fiUed  with  inflammable  air  or  hydrogen,  consumed  one  third  of  its  atmosphere  and  was  stni  green. 
Hence  Priestley  inferred,  that  it  serves  as  a  vegetable  food,  and  constitutes  even  the  true  and  proper 
pabulum  of  the  plant  But  the  experiments  of  utter  phytoloffists  do  not  at  all  countenance  thia  opinion. 
The  conclusion  ftom  various  experiments  is,  that  hydn^en  is  unfavourable  to  vegetation,  and  does  not 
serve  as  the  food  of  plants.  But  hydrogen  is  contained  in  plants,  as  is  evident  from  their  analysis :  and  if 
they  reAise  it  when  presented  to  them  in  a  gaseous  state,  in  what  state  do  they  then  acquire  it  f  To  this 
question  it  is  sufficient  for  the  present  to  reply,  that  if  plants  do  not  acquire  their  hydrogen  in  the  state  of 
gas.  they  may  at  least  acquire  it  in  the  state  of  water,  which  is  indisputably  a  vegetable  food,  and  of 
which  hydrogen  constitutes  one  of  the  component  parts. 

1528.    J^egetaUe  extract*     When  it  was  found  that  atmospheric  air  and  water  are  not, 
even  conjointly,  capable  of  furnishing  the  whole  of  the  aliment  necessary  to  the   de^ 
▼elopement  of  the  plant,  it  was  then  ^eged  that,  with  the  exception  of  water,  all  sub* 
stances  constituting  a  vegetable  food  must  at  least  be  administered  to  the  plant  in  a 
gaseous  state.     But  this  also  is  a  conjecture  unsupported  by  proof;  for  even   with 
regard  to  such  plants  as  grow  upon  a  barren  rock,  or  in  pure  sand,  it  cannot  be  said  that 
they  receive  no  nourishment  wimtever  besides  vrater,  except  in  a  gaseous  state.     Many  of 
the  particles  of  decayed  animal  and  vegetable  substances,  which  float  on  die  atmosphere 
and  attach  themselves  to  the  leaves,  must  be  supposed  to  enter  the  plant  in  solution  with 
the  moisture  which  the  leaves  imbibe ;  and  so  also  similar  substances  contained  in  the 
soil  must  be  supposed  to  enter  it  by  the  root :  but  these  substances  may  certainly  con- 
tain vegetable  nourishment;  and  they  will  perhaps  be  found  to  be  taken  up  by  tlie 
plant  in  proportion  to  tbeir  degree  of  solubility  in  water,  and  to  the  quantity  in  which 
they  exist  in  the  soil.     Now  one  of  the  most  important  of  these  substances  is  vegetable 
extract.     When  plants  have  attained  to  the  maturity  of  their  species,  the  principles  of 
decay  begin  gradiudly  to  operate  upon  them,  till  they  at  length  die  and  are  converted 
into  dust  or  vegetable  mould,  which,  as  might  be  expected,  constitutes  a  considerable 
proportion  of  the  soil.     The  chance  then  is,  that  it  is  again  converted  into  vegetable 
nourishment,  and  aoain  enters  the  plant.     But  it  cannot  wholly  enter  the  plant,  because 
it  is  not  wholly  swuble  in  water.     Part  of  it,  however,  is  soluble,  and  consequently 
capable  of  being  absoibed  by  the  root,  and  that  is  the  substance  which  has  been  denomi- 
nated extract. 

15891  Stnusure  filled  a  large  vessel  with  pure  mould  of  turf,  and  moistened  it  with  distilled  or  raia 
water,  till  it  was  saturated.  At  the  end  of  flve  davs.  when  it  was  sut^ected  to  the  action  of  the  pnas, 
10,000  parts  in  weight  of  the  expressed  and  filtered  fluid  vielded,  by  ereporation  to  dryness,  26  psrts  or 
extract  In  a  similar  experiment  upon  the  mould  of  a  kitcben-garden  which  had  been  manured  with  duQjr, 
10.000  parts  of  a  fluid  yidded  10  of  extract :  and,  in  a  similar  experiment  upon  mould  taken  ftom  a  wefi. 
cultivated  com  field.  10,000  parU  of  fluid  yielded  4  parts  of  extract  Such]  was  the  result  in  these  par. 
ticular  cases.  But  the  quantity  of  extract  which  may  be  separated  fkom  the  common  soil  is  not  in  genieral 
very  considerable.  After  twelve  decoctions,  all  that  could  be  separated  was  about  one  eleventh  of  its 
wdght ;  and  yet  this  seems  to  be  more  than  sufficient  for  the  purposes  of  vegetation  :  for  a  sdl  contsining 
this  quantity  was  found  by  experiment  to  be  less  fertile,  at  least  for  peas  and  beans,  than  a  soil  containing 
only  one  half  or  two  thirds  of  the  quantity.  But  if  the  quantiU  of  extract  must  not  be  too  much,  neither 
must  it  be  too  little  Plants  that  were  put  to  vegetate  in  soil  deprived  of  its  extract,  as  far  as  rqieated 
decoctions  could  deprive  it,  were  found  to  be  much  leas  visorous  and  luxuriant  than  pdams  vegetating  in 
soil  not  deprived  otlts  extract :  and  yet  the  only  perceptime  difiVrenoe  between  them  is,  that  the  fonno- 
can  imbibe  and  retain  a  much  greater  quantity  of  water  than  the  latter.  From  thb  last  experiment,  as 
well  as  flrom  the  great  proportion  in  which  it  exists  in  the  living  pUnt,  it  evidoitly  follows  that  extract 
constitutes  a  vegetable  food.  But  extract  contains  nitrogen ;  for  it  yidds  by  distillation  a  fluid  impregnated 
with  ammonia.  The  difficulty;  therefore,  of  accounting  for  the  introduction  of  nitrogen  into  the  vegeta. 
ting  plant,  as  well  as  for  its  existence  in  the  mature  vegetable  nibstance,  is  done  away;  for,  although  the 
plant  reAises  it  when  presented  in  a  gaseous  state,  it  is  plain  that  it  must  admit  it  along  with  the  extract 
It  seems  also  probable  that  a  small  quantity  of  carbonic  acid  gas  enters  the  plant  along  with  theextractive 
principle,  as  It  is  known  to  contain  this  gas  alsa 

15S0.  SaltSf  in  a  certain  proportion,  are  found  in  most  plants,  such  as  nitrate,  muriate, 
and  sulphate  of  potass  or  soda,  as  has  been  already  shown.  These  salts  are  known  to 
exist  in  the  soil,  and  the  root  is  supposed  to  absorb  them  in  solution  with  the  water  by 
which  the  plant  is  nourished.  It  is  at  least  certain  that  plants  may  be  made  to  take  up 
by  the  roots  a  considerable  proportion  of  salts  in  a  state  of  artificial  solution.    But  if 


Book  L  FOOD  OP  THE  VEGETATING  PLANT.  231 

nhs  are  thus  taken  up  by  the  root  of  the  vegetating  plant,  docs  it  appear  tliat  they  are 
tak«9i  up  as  a  food  ?  Some  plants,  it  must  be  confessed,  are  injured  by  the  application  of 
salts,  as  is  erident  from  the  experiments  of  Sauasure ;  but  others  are  as  evidently  benefited 
bv  it.  Trefoil  and  lucerne  have  their  growth  much  accelerated  by  the  application  of  suJ- 
phsfee  of  hme,  though  many  other  planta  are  not  at  all  influenced  by  its  action.  The 
parietaria,  nettle,  and  borage  will  not  thrive,  except  in  such  soils  as  contain  nitrate  of  lime, 
or  oitzate  of  potass  ;  and  planta  inhabiting  the  wa-coast,  as  was  observed  by  Du  Hamely 
will  not  thrive  in  a  soil  that  does  not  contain  muriate  of  soda.  It  has  been  thought,  how- 
ever, dist  the  sahs  are  not  actually  taken  up  by  the  root,  though  converted  to  purposes  of 
utility,  by  acting  as  astringcnta  or  corrosives  in  stopping  up  the  orifices  of  the  vessels  of  the 
pbot,  and  preventing  the  admission  of  too  much  water :  but  it  is  to  be  recollected  that 
tlie  sslis  in  question  are  found  by  analysis  in  the  very  substance  of  the  plant,  and  must 
coDsequendy  have  entered  in  solution.  It  has  been  also  thought  that  salts  are  fiivourable 
to  Tegetatioo,  only  in  proportion  as  they  hasten  the  putrefaction  of  vegetable  substances 
ooDtsinsd  in  the  soil,  or  attract  the  humidity  of  the  atmosphere.  But  sulphate  of  lime  is 
not  ddiqueKent ;  and  if  ita  action  consista  merely  in  accelerating  putrefaction,  why  is  ita 
beneficial  eilect  confined  but  to  a  small  number  of  plants  ?  Grisenthwaite  ( AVw  Theory 
*f  JghctUture,  1819,  p.  111.)  answers  this  question  by  stating,  that  as  in  the  principal 
grain  crops  which  interest  the  agriculturist,  there  exists  a  particular  saline  substance 
peculiar  to  each,  so,  if  we  turn  our  attention  to  the  cloven  and  turnips,  we  shall  still  find 
die  same  discriinination  ■  Seintfoin,  clover,  and  lucerne  have  long  been  known  to  con- 
tain a  Dotritle  quantity  of  gypsum  (sulphate  of  lime)  ;  but  such  knowledge,  very  strange 
to  idate,  never  led  to  the  adoption  of  gypsum  as  a  manure  for  these  crops,  any  more  than 
flat  of  phmphate  of  lime  for  wheat,  or  nitrate  of  soda  or  potaasa  for  barley.  It  is  true 
libt  gypsum  has  been  long,  and  in  various  places,  recommended  as  a  manure,  but  its  uses 
not  being  understood,  it  was  recommended  without  any  reference  to  crop,  or  indeed  to 
tbe  aoooraplishment  of  any  fixed  object.  It  is  very  well  known  that  some  particular  ingre- 
dient may  be  eiyaenrial  to  the  composition  of  a  body,  and  yet  constitute  but  a  very  small 
prapartion  of  ita  maaa.  Atmospheric  air  contains  only  about  one  part  in  the  100  of 
CBbonic  add  ;  and  yet  no  one  will  venture  to  affirm  that  carbonic  acid  gas  is  merely  an 
Mbemitioas  amd  acodental  element  existing  by  chance  in  the  air  of  the  atmosphere,  and 
nx  sn  fwnntisl  ingredient  in  ita  composition.  Phosphate  of  lime  constitutes  but  a  yrery 
ttisll  proportion  of  animal  bodies,  perhiqis  not  one  part  in  500 ;  and  yet  no  one  doubta 
tint  it  is  essential  to  the  composition  of  the  bones.  But  the  same  salt  is  found  in  the 
ashes  of  all  vegetables  ;  and  who  will  say  that  is  not  essential  to  their  perfection. 

15:il.  JBartks.  As  most  planta  have  been  found  by  analysis  to  contain  a  portion  of 
alkaline  or  earthy  salts,  so  moat  planta  have  been  found  to  contain  also  a  portion  of 
earths :  and  as  the  two  substances  are  so  nearly  related,  and  so  foreign  in  their  character 
from  Tegetalde  substances  in  general,  the  same  enquiry  has  consequently  been  made  with 
'vjnrd  to  tfietr  origin.  Whence  are  the  earths  derived  that  have  been  found  to  exist  in 
phmts?  Chiefly  from  the  soil.  But  in  what  peculiar  state  of  combination  do  they  enter 
the  vcskIs  of  tbe  plant?  The  state  most  likely  to  facilitate  their  absorption  is  that  of  their 
whfiion  in  water,  in  which  all  the  earths  hitherto  found  in  planta  are  known  to  be  in  a 
«hght  degree  soluble.  If  it  be  said  that  the  proportion  in  which  they  are  soluble  is  so 
▼cry  small  that  it  scarcely  deserves  to  be  taken  into  the  account,  it  is  to  be  recollected 
tlist  the  quantity  of  water  absorbed  by  the  plant  is  great,  while  that  of  the  earth 
seccsnry  to  ita  health  is  but  little,  so  that  it  may  easily  be  acquired  in  the  progress  of 
^^egctation.  Such  is  the  maimer  in  which  their  absorption  seems  practicable ;  and 
Woodward's  expoimento  afford  a  presumption  that  they  are  actually  absorbed  by  the 
not. 

ISXL  Tie  propmHam  qf  earths  eomiaifted  in  the  athet  of  vegetables  dependi  upon  the  nature  of  the  aoil  in 
vbkh  they  grov.  The  aahei  of  tbe  leaves  of  tbe  i^hododemlroo  ferrugincum,  growing  on  Mount  Jura,  s 
o^^uvow  BMmitsin,  Yielded  43^  parts  of  earthy  carbonate,  and  only  0  75  of  iihca:  but  the  ashes  of 
Be  Icavea  of  a  plant  or  the  laiae  species,  growing  on  Mount  Brevcn,  a  granitic  mountain,  yielded  two  parts 
«f  ■ififca.amd  only  1675  of  earthy  cartxioste.  It  is  probable,  however,  that  plants  are  not  indebted  merely  to 
«««a  far  tbe  earthy  particles  which  they  may  contain.  They  may  acquire  them  partly  from  the  atmo. 
^pbcR.  Maxgny  has  shown  that  rain-water  contains  silica  in  the  proportion  of  a  grain  to  a  pound  ;  which,  if 
'(.•jwdd  not  reach  tbe  root,  may  possibly  be  absorbed  along  with  the  water  that  adheres  to  the  leaves.  But 
utBougfa  th«  earths  are  thus  to  be  regarded  suk  constituting  a  small  proportion  of  vegetable  food,  they  are 
b<  of  UMOBsdves  fuflScient  to  support  the  plant,  even  with  the  assisUnce  of  water.  Giobert  mixed 
Uxretbcr  lisae,  alumincL  silica,  and  magnesia,  in  such  proportions  as  are  generally  to  be  met  with  in  fertile 
K^aadmotstcned  them  with  water.  Several  diffbrent  grains  were  then  sown  in  this  artificial  soil, 
whKft  germinated  indeed,  but  did  not  thrive ;  and  perished  when  the  nourishment  of  the  cotyledons  was 
'"aarted.  It  is  plain,  therefore,  that  the  earths,  though  beneficial  to  the  growth  of  some  vegetables, 
sod  perhaps  necessary  to  the  health  of  others,  are  by  no  means  capable  of  affording  any  considerable  de. 
gne  «f  BooriahaieDt  to  the  planL 

1533.  Supf^  of  food  by  manures  and  culture.  With  regard  to  the  food  of  planta  deriyed 
from  the  atmosphere,  the  supply  is  pretty  regular,  at  least,  in  as  far  as  tlie  ga&es  are  con- 
C'Qned ;  for  th^  are  not  found  to  vary  materially  in  their  proportions  on  any  part  of  the 
snftce  of  the  globe :  but  the  quantity  of  moisture  contained  in  the  atmosphere  is  con- 
hflnslly  varying,  so  that  in  the  same  season  you  have  not  always  the  same  quantity, 

Q4 
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though  in  the  course  of  the  year  the  deficiency  is  perhaps  made  up.  Fkom  the  atoiA- 
sphere,  therefore,  there  is  a  regular  supply  of  vegetable  food  kept  up  by  nature  for  th^ 
support  of  vegetable  life,  independent  of  the  aid  of  man :  and  if  human  aid  were  evei& 
wanted,  it  does  not  appear  that  it  could  be  of  much  avail.  But  this  is  by  no  means  the 
case  with  regard  to  soils ;  for  if  soils  are  less  regular  in  tbdr  composition,  they  are  st 
least  more  within  the  reach  of  human  managemenL  Hie  supply  of  food  may  be  la. 
creased  by  altering  the  mechanical  or  chemiad  constitution  of  soils ;  and  by  die  addi- 
tion of  food  in  the  form  of  numures.  The  mechanical  constitution  of  soils  may  be 
altered  by  pulverisation,  consolidation,  draining,  and  watering ;  their  chemical  propeitice 
by  aeration  and  torrification ;  both  mechanical  and  chemical  properties,  by  the  additkxs 
of  earths  or  other  substsnces ;  and  manures,  either  liquid  or  solid,  are  supplied  by  the 
distribution  of  prepared  fluids,  dungs,  and  other  nourishing  matters,  widi  or  widioii^ 
tfieir  interment.     (See  Book  IIL) 

1534.  SoiUm  a  state  of  ctdturef  though  condtting  onginaSy  of  Ae  due proportian  of 
ingre(Sefas,  mcuf  yet  become  exhausted  of  the  principle  offiffiUty  6y  means  rf  too  fitfuesU 
cropping ;  whether  by  repetition  of  the  same,  or  rotation  -of  different,  crops.  In  tii» 
case,  it  should  be  the  object  of  the  phytologist,  as  well  as  of  the  practiol  cultivator^ 
to  ascertain  by  what  means  fertility  is  to  be  restored  to  an  exhausted  soil,  or  commu- 
nicated to  a  new  one.  In  the  breaking  up  of  new  soils,  if  the  ground  has  been  wet  or 
marshy,  as  is  fiaequently  the  case,  it  b  often  sufficient  to  prepare  it  merely  by  means  oT 
draining  off  tlie  superfluous  and  stagnant  water,  and  of  paring  and  burning  the  turf  upon 
the  8urfiM».  If  ^  soil  has  been  exhausted  by  too  frequent  a  repetition  of  the  same 
crop,  it  often  happens  that  a  change  of  crop  will  answer  the  purpose  of  the  cultivator  ; 
for,  although  a  sijil  may  be  exhausted  for  oncj  sort  of  grain,  it  does  not  neceBsarily  follow 
that  it  is  also  exhausted  for  another.  Accordingly,  the  practice  of  the  former  ia  to 
aow  his  crops  in  rotation,  having  in  the  same  field  a  crop,  perhiqis,  of  wheat,  hoAey^ 
beans,  and  tares  in  succession ;  each  species  selecting  in  its  turn  some  peculiar  nutriment, 
or  requiring,  perfa^w,  a  smaller  supply  than  the  crop  which  has  preceded  it.  But  even 
upon  the  plan  of  rotation,  the  soil  becomes  at  length  exhausted,  and  the  cultivator  is  obliged 
to  have  recourse  to  other  means  of  restoring  its  fertility.  In  this  case,  ao  interval  of  re» 
pose  is  considerably  efficacious,  as  may  be  seen  from  the  increased  foitility  of  fields  that 
have  not  been  ploughed  up  for  many  years,  such  as  those  used  for  pasture ;  or  even  from 
that  of  the  walks  and  paths  in  gardens  when  they  are  again  broken  up.  Henoe  also  the 
practice  of  following,  and  of  trenching,  or  deep  ploughing  which  in  some  cases  has  ncprlj 
the  same  effect  as  trenching. 

1535.  The  fertilUy  ^  a  soil  is  restored,  in  the  case  of  draining,  by  means  of  its 
carrying  off  aU  such  superfluous  moisture  as  may  be  lodged  in  the  soil,  which  is  well 
known  to  be  prejudicial  to  plants  not  naturally  aquadcs,  as  well  as  by  its  rendering  the 
soil  more  firm  and  compact.  In  the  case  of  burning,  the  ameUoration  is  eflfected  by 
means  of  the  decomposition  of  the  vegetable  substances  contained  in  the  turf,  and  sub-. 
jected  to  the  action  of  the  fire,  which  disperses  part  also  of  the  superfluous  moisture^  but 
leaves  a  residue  of  ashes  fovourable  to  future  vegetation.  In  the  case  of  the  rotatiou  of 
crops,  the  fertility  is  not  so  much  restored,  as  more  oomfdetely  developed  and  brought  into 
action ;  because  the  soU,  though  exhausted  for  one  species  of  grain,  is  yet  found  to  be 
sufficiently  fortile  for  another,  the  food  necessary  to  each  being  different,  or  required  in 
less  abundance.  In  the  case  of  the  repose  of  the  soil,  the  restored  fertility  may  be  owing  to 
the  decay  of  vegetable  substances  which  are  not  now  carried  off  in  the  annual  crop,  but  left  to 
augment  tiie  proportion  of  vegetable  mould ;  or  to  the  accumulation  of  fertilising  particles 
conveyed  to  Uie  soU  by  rains ;  or  to  the  continued  abstraction  of  oxygen  foom  the  atxm^ 
sphere.  In  the  case  of  fallows,  it  is  owing  undoubtedly  to  the  action  of  the  atmospheric 
air  upon  the  soU,  whether  in  rendering  it  more  friable,  or  in  hastening  the  putrefoction 
of  noxious  plants ;  or  it  is  owing  to  the  abstraction  and  accumulation  of  oxygen.  In 
the  case  of  trenching,  or  deep  ploughing,  it  is  owing  to  the  increased  fecility  with  which 
the  roots  can  now  penetrate  to  the  proper  depth,  by  which  their  sphere  of  nourishment  is 
increased.  But  it  often  hi^pens  that  the  soU  can  no  longer  be  ameliorated  by  any  of  the 
foregoing  means,  or  not  at  least  with  sufficient  rapidity  for  the  purposes  of  the  cultivator  ; 
and  in  this  case  there  must  be  a  direct  and  actual  application  made  to  it  of  such  sub- 
stances as  are  fitted  to  restore  its  fertility.  Hence  the  indispensable  necessity  of  manures^ 
which  consist  chiefly  of  animal  and  vegetable  remains  that  are  buried  and  finally  decom- 
posed in  the  soil,  from  which  they  are  afterwards  absorbed  by  the  root  of  the  plant,  in  a 
state  of  solution. 

1536.  But  as  carbon  is  the  principal  ingredient  fixmished  by  manures,  as  contributing  to 
the  nourishment  of  the  plant,  and  is  not  itself  soluble  in  water,  nor  even  disengjaged  by 
fermentation  in  a  state  of  purity ;  under  what  state  of  chemical  combination  is  its  solu- 
tion effected?  Is  it  effected  in  the  state  of  charcoal?  It  has  been  tiiought,  indeed,  that 
carbon  in  the  state  of  charcoal  is  soluble  in  water ;  because  water  from  a  dunghill,  when 
evaporated,  constantly  leaves  a  residuum  of  charcoal,  as  was  first  ascertained  by  the  ex- 
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E  nf  Haasenfrati.  But  tiine  Mem  to  be  KMons  for  doubting  the  legitiiiiacj  of  Um 
n  dmt  hn  been  dimwn  fitxn  it ;  for  Senebier  found  that  plants  whose  roots  weie 
I  in  water  took  up  less  of  tbe  fluid  in  proportion  as  it  was  ndied  with  water  from 
a  dmigMll-  FoiispB  then  the  cfaarooal  of  water  from  a  dunghill  is  held  merely  in  sut- 
poaon,  and  cnten  the  plant  under  some  other  modification.  But  if  cart>on  is  not 
solafafe  in  water  in  the  state  of  cfaarooaly  in  what  othar  state  is  it  soluble  ?  It  is  soluble 
in  tfaeststeof  catbooic  add  gm.  But  is  this  the  state  in  which  it  actually  entert  the 
mot  ?  Ob  tfab  sobfect  phytologista  hatre  been  somewhat  diyided  in  opinion.  SenelNer 
endeaioufs  to  pvoTe  that  carbonic  add  gas,  dissolved  in  water,  supplies  the  roots  of  plants 
MWk  afanoat  aB  their  eaibon,  and  fiRmda  his  arguments  upon  the  following  hett : —  In  tlie 
fint  place,  it  is  icnown  that  caibonic  add  gas  is  soluble  in  water ;  in  the  second  place,  it 
m  known  to  be  contained  in  the  soil,  and  genesaled  by  the  lamentation  of  the  materials 
cemiwwing  manures ;  and,  in  the  next  place,  it  is  known  to  be  beneficial  to  vegetation 
when  applifld  artificially  to  the  roots,  at  least  in  a  certain  degree.  This  is  evident  from 
the  foilowing  experiment  of  Ruckert,  as  well  as  from  several  experiments  of  Saussure's 
pieiiuusly  related.  Rudiert  planted  two  beans  in  pots  of  equal  dimensions,  filled  with 
I  mould ;  the  one  was  moistened  with  distilled  water,  and  the  other  with  water  im- 
l  with  carbonic  add  gas.  But  the  latter  appeared  above  ground  nine  days 
r  Ihsm  the  farmer,  and  produced  twenty-five  beans ;  while  the  former  produced  only 
iftecB.  Now  the  result  of  this  experiment,  as  well  as  the  preceding  facte,  b  evidently 
jwwuable  to  the  presumption  of  Senebier,  and  shows  that  if  carbonic  add  is  not  tlie  state 
m  wfaidi  carbon  enlcn  the  plant,  it  is  at  least  a  state  preparatory  to  it ;  and  there  are 
otter  drmuiBlaaces  trading  to  corroborate  the  opinion,  resulting  from  the  analysis  of  the 
■fWMBng  cap  of  planta.  The  tears  of  the  vine,  when  analysed  by  Senebier,  yielded  a 
poitian  of  caiboaic  add  and  earth ;  and  as  the  ascending  sap  could  not  be  supposed  to 
have  yet  ondergone  much  alteration,  the  carbonic  add,  like  the  earth,  was  probably  taken 
up  finm  tbe  soO.  But  this  opinion,  which  seema  to  be  so  firmly  established  upon  the 
katis  of  experiment,  Hassenfiatz  strenuously  oontroverto.  According  to  experiments 
which  be  fanid  instituted  with  an  express  view  to  tbe  investigation  of  this  subject,  plants 
wkidi  wc9«  raised  in  water  impregiMtcd  with  caiboaic  add  diflTered  in  no  respect  from 
nch  as  grew  in  pure  water,  ami  contained  no  carbon  that  did  not  previously  exist  in  the 
seed.  Now  if  this  were  the  ftct,  it  would  be  decisive  of  the  pdnt  in  question.  But  it 
m  plaiB  fipom  the  experiments  of  Saussure,  as  related  in  the  preceding  section,  that  Has. 
■aofiaa  auiat  have  been  mistaken,  both  with  regard  to  the  utility  of  carbonic  add  gas  as 
i^iinislBng  Ji  v^etable  aliment,  and  with  rq^ard  to  the  augmentation  of  carbon  in  the 
plant.  Tlie  opinion  of  Senebier,  therefore,  may  still  be  correct.  It  must  be  acknow- 
bdged,  bowew,  that  the  subject  is  not  yet  altogether  satisfactorily  cleared  up  ;  and  that 
cvboa  maj  certainly  enter  the  plant  in  some  state  different  from  that  either  of  charcoal 
a  sofaiiioii,  or  of  caibonic  add  gas.  Is  not  carbonic  add  of  the  sdl  decomposed  before 
oMerin^  the  plant?  This  is  a  conjecture  of  Dr.  Thomson's,  founded  upon  the  fol- 
lowing lacts :  —  Tbe  green  oxide  of  iron  is  capable  of  decomposing  carbonic  add  ;  and 
■May  soib  contain  that  oxide.  Most  soils,  indeed,  contain  iron,  either  in  the  state  of  the 
hown  or  green  oxide,  and  it  has  been  found  that  dls  convert  the  brown  oxide  into 
But  dung  and  rich  soils  contain  a  quantity  of  oily  substance.  One  effect  of 
therefore,  may  be  Aat  of  redudng  the  brown  oxide  of  iron  to  the  green,  thus 
;  it  capaUe  of  decomposing  carbonic  add  gas,  so  as  to  prepare  it  for  some  new 
ion,  in  which  it  may  serve  as  an  aliment  for  plants.  All  this,  however,  is 
t  a  eonjeettne ;  and  it  is  more  probable  that  the  carbonic  add  of  the  soil  enters  the 
~    I  with  some  other  substance,  and  is  afterwards  decomposed  within  the 
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1557.  Ffanis  art  ncurished  in  a  manner  in  some  degree  analogous  to  that  in  which  animals 
me  writgwrf.  The  food  of  plants,  whether  lodged  in  the  soil,  or  wafted  through  the  atmo- 
ifkere,  is  taken  up  by  introsusception  in  the  form  of  gases  or  other  fluids  ;  it  is  then  known 
as  their  sap:  tfab  sap  ascends  to  the  leaves,  where  it  is  elaborated  as  the  blood  of  animals  is 
in  the  lungs  ;  it  thai  enters  into  the  general  circulation  of  the  plant,  and  promotes  its 
givvlh. 

1558.  hOrosuaceptkn,  As  plants  have  no  organ  analogous  to  the  mouth  of  animals, 
(key  art  enabled  to  take  up  the  nourishment  necessary  to  their  support  only  by  absorp- 
tion or  inhalation,  as  the  Aj\e  into  the  animal  lacteals,  or  the  air  into  the  lungs.  The 
^Kmet  term  is  iqpplied  to  llie  introsusception  of  non-elastic  fluids  ;  the  latter  to  that  of 
gHBoos  fluids.  Hie  absorption  of  non-elastic  fluids  by  the  epidermis  of  plants  does  not 
>Ant  of  a  doubt.  It  Is  proved  indisputably,  that  the  leaves  not  only  contain  air,  but  do 
actually  inhale  it.  It  was  the  opinion  of  Friesdey  that  they  inhale  it  chiefly  by  the  upper 
■B6ee ;  sod  it  has  been  shown  by  Sainsure  that  their  inhaling  power  depends  entirely 

It  has  been  a  question,  however,  among  phytologists,  whether 
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h  is  not  also  effected  by  the  epidennis  of  the  other  parts  of  the  plant.  We  can  scarcely 
suppose  it  to  be  effected  by  the  dry  and  indurate  epidermis  of  the  bark  of  aged  tnink^ 
of  which  the  original  organisation  is  obliterated ;  nor  by  that  of  the  larger  and  more  aged 
branches.  But  it  has  been  thought  that  there  are  even  some  of  the  soft  and  succulent  parte 
of  the  plant  by  which  it  cannot  be  effected,  because  no  pores  are  visible  in  their  epidermia. 
DecandoUe  found  no  pores  in  the  epidermis  of  fleshy  fruits,  such  as  pears,  peaches,  and 
gooseberries ;  nor  in  that  of  roots,  or  scales  of  bulbs ;  nor  in  any  part  not  exposed  to 
the  influence  of  air  and  light.  It  is  known,  however,  that  fruits  will  not  ripen,  and  that 
roots  will  not  thrive,  if  wholly  deprived  of  air ;  and  hence  it  is  probable  that  they  inhale 
it  by  their  epidermis,  though  the  pores  by  w^hich  it  enters  should  not  be  visible.  In  die 
root,  indeed,  it  may  possibly  enter  in  combination  with  the  moisture  of  the  soil ;  but  in 
the  other  parts  of  the  plant  it  enters  no  doubt  in  the  state  of  gas.  Herbs,  therefore,  and 
the  soft  parts  of  woody  plants,  absorb  moisture  and  inhale  gases  from  the  soil  or  atmo- 
sphere  by  means  of  the  pores  of  their  epidermis,  and  thus  the  plant  effects  the  intro- 
susception  of  its  food. 

15S9.  Ascent  of  the  tap:  The  means  by  which  the  plant  effects  the  introsuseepticMi 
of  its  food,  is  chiefly  that  of  absorption  by  the  root.  But  the  fluids  existing  in  the  aoU 
when  absorbed  by  the  root,  are  designated  by  the  appellation  of  sap  or  lymph ;  which, 
before  it  can  be  rendered  subservient  to  the  purposes  of  vegetable  nutrition,  must  either 
be  intermediately  conveyed  to  some  viscus  proper  to  give  it  elaboration,  or  immediately 
distributed  throughout  the  whole  body  of  the  plant.  Our  present  object,  therefore,  is 
that  of  tracing  out  the  progress  of  its  distribution  or  ascent.  The  sap  is  in  motion  in 
one  direction  or  other,  if  not  all  the  year,  at  least  at  occasional  periods,  as  the  bleeding  of 
plants  in  spring  and  autumn  sufficiently  illustrates.  The  plant  always  bleeds  most  freely 
about  the  time  of  the  opening  of  the  bud  ;  for  in  proportion  as  the  leaves  expand  the  sap 
flows  less  copiously,  and  when  they  are  fully  expanded  it  entirely  ceases.  But  this  sus- 
pension is  only  temporary,  for  the  plant  may  be  made  to  bleed  again  in  the  end  of  the 
autumn,  at  least  under  certain  conditions.  If  an  incision  is  now  made  into  the  body 
€/[  the  tree,  after  the  occurrence  of  a  short  but  sharp  frost,  when  the  heat  of  the  sun  or 
mildness  of  the  air  begins  to  produce  a  thaw,  the  sap  will  again  flow.  It  will  flow 
even  where  the  tree  has  been  but  partially  thawed,  which  sometimes  happens  on  the  south 
side  of  a  tree,  when  the  heat  of  the  sun  is  strong  and  tlie  wind  northerly.  At  the  seascms 
now  specified,  therefore,  the  sap  is  evidently  in  motion ;  but  the  plant  will  not  bleed 
at  any  other  season  of  the  year.  It  has  been  the  opinion  of  some  phytologists,  that  the 
motion  of  the  sap  is  wholly  suspended  during  tlie  winter.  But  though  the  great  cold  of 
winter,  as  well  as  the  great  heat  of  summer,  is  by  no  means  so  favourable  to  vegetation  9a 
the  mild^  though  more  changeable  temperature  of  spring  and  autumn,  yet  it  does  not 
wholly  suspend  the  movement  of  the  sap.  Palms  may  be  made  to  bleed  at  any  season  of 
the  year ;  and  although  this  is  not  the  case  with  plants  in  general,  yet  there  is  proof  suf- 
ficient that  the  colds  aS  winter  do  not,  even  in  this  climate,  entirely  prevent  the  sap  from 
flowing.  Buds  exhibit  a  gradual  developement  of  parts  throughout  the  whole  of  the 
winter,  as  may  be  seen  by  dissecting  them  at  different  periods.  So  also  do  roots.  Ever- 
greens retain  their  leaves ;  and  many  of  them,  such  as  the  arbutus,  laurustinus,  and  the 
beautiful  tribe  of  the  mosses,  protrude  also  their  blossoms,  even  in  spite  of  the  rigour  of  the 
season.  But  all  this  could  not  possibly  be  accomplished,  if  the  motion  of  the  sap  were 
wholly  suspended. 

1540.  Thu»  the  tap  ii  in  perpetual  motion^  vith  a  more  accelerated  or  more  duninisked 
velocity f  throughout  the  whole  of  the  year ;  but  still  there  is  no  decided  indication  exhibited 
in  the  mere  circumstance  of  the  plant's  bleeding,  of  the  direction  in  which  the  ^xp  is 
moving  at  the  time ;  for  the  result  might  be  the  same  whether  it  was  passing  from  (he 
root  to  the  branches,  or  from  the  brandies  to  the  root.  But  as  the  great  influx  of  the 
sap  is  efiected  by  means  of  the  pores  of  the  epidermis  of  the  root,  it  follows  that  its  mo- 
tion must,  at  least  in  the  first  place,  be  that  of  ascent ;  and  such  is  its  direction  at  the 
season  of  the  plant*s  bleeding,  as  may  be  proved  by  the  following  experiment :  —  If  the 
bore  or  incision  that  has  been  made  in  the  trunk  is  minutely  inspected  while  the  plant  yet 
bleeds,  the  sap  will  be  found  to  issue  almost  wholly  from  the  inferior  side.  If  aevcnl 
bores  are  made  in  the  same  trunk,  one  above  another,  the  sap  will  begin  to  flow  first  from 
the  lower  bore,  and  then  fVom  those  above  it.  If  a  branch  of  a  vine  be  lopped,  the  sap 
will  issue  copiously  from  the  section  terminating  the  part  that  remains  yet  attached  to  the 
plant ;  but  not  from  the  section  terminating  the  part  that  has  been  lopped  oft  This 
proves  indubitably  that  the  direction  of  the  sap's  motion,  during  the  season  of  the  plant's 
bleeding,  b  that  of  ascent.  But  if  the  sap  flows  so  copiously  during  the  season  of  bleed- 
ing, it  follows  that  it  must  ascend  with  a  very  considerable  force ;  whidi  force  has  accord- 
ingly been  made  the  subject  of  calculation.  To  the  stem  of  a  vine  cut  off* about  two  feet 
and  a  half  from  the  ground.  Hales  fixed  a  mercurial  gauge  wluch  he  luted  with  mastic; 
the  gauge  was  in  the  form  of  a  siphon,  so  contrived  that  the  mercury  might  be  made  to 
rise  in  proportion  to  the  pressure  of  the  ascending  sf^.     The  mercury  rose  accordingly. 
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wad  rracbed,  at  its  nMzimum,  to  a  beigfat  of  thirty-eight  inches.  But  this  was  eqiiiTalent 
Id  a  oolumn  of  water  to  the  height  of  forty-three  feet  three  and  one  third  inches ;  demon- 
ftnting  a  force  in  the  motion  of  the  flap  that,  without  the  crideoce  of  experiment,  would 
]B[fe  sermfd  altogether  incredibie. 

1541.  T%ta  the  tap,  in  ascending  from  the  lower  to  the  upper  extremity  of  the  piant,  is 
fropeBed  wOk  a  very  eonstdenMefhrce,  at  least  in  the  bleeding  seaaon.  But  is  the  as- 
cending sap  propeUed  indiscrimmately  tfarou|^out  the  whole  c?  the  tubular  apparatus,  or 
is  it  ooofined  in  ita  course  to  any  particular  channel  ?  Before  the  anatomy  of  plants  had 
been  *^*^'*t>A  with  much  accuracy,  there  was  a  considerable  diversity  of  opinion  on  the 
subject.  Some  thought  it  ascended  by  the  bark ;  others  thouglit  it  ascended  by  the 
bark,  wood,  and  pith,  inditrriminafriy ;  and  others  thought  it  ascended  between  the  bark 
and  wood.  The  first  opinion  was  maintained  and  supported  by  Malpighi ;  and  Grew 
ooDsadered  that  the  sap  ascends  by  the  bark,  wood,  and  pith,  indiscriminately.  Du  Hamel 
stripped  sevenl  trees  of  their  bark  entirely,  which  continued,  notwithstanding,  to  live  for 
many  years,  protruding  new  leaves  and  new  branches  as  before.  Knight  stripped  the  trunks 
of  a  number  of  young  crab  trees  of  a  ring  of  bark  half  an  inch  in  breadth ;  but  the  leaves 
were  protruded,  sad  the  branches  elongated,  as  if  the  operation  had  not  been  performed. 
Dn  Petit  Thouars  removed  the  central  wood  and  pith  from  the  stems  of  several  young 
^camore  trees,  leaving  the  upper  part  to  be  supported  only  by  four  pillars  of  bark  :  in 
others  he  removed  the  bark,  liber,  and  alburnum,  leaving  the  upper  part  of  the  tree  to  be 
ssppofted  soldy  by  the  central  wood.  In  each  case  the  tree  lived,  so  tliat  he  concludes 
tiat  both  the  bark  and  wood  are  competent  to  act  as  conductors  to  tlie^sap.  {Hist,  dCun 
M&neau  de  Bais^  Bart.  Taur,  481.) 

1.S4S.  That  the  sap  does  not  ascend  exclussDefy  by  the  bark  is  thus  rendered  sufficiently 
evident.  But  it  is  equally  evident  that  it  does  not  ascend  by  the  pith,  at  least  afVer  the 
first  year ;  for  then,  even  upon  Grew's  ovm  supposition,  it  becomes  either  juiceless 
or  wholly  extinct :  and  even  during  the  first  year  it  is  not  absolutely  necessary,  if  at  all 
subservient  to  the  ascent  of  the  s^,  as  is  proved  by  an  experiment  of  Knight's.  Having 
eoalrived  to  abstract  from  some  annual  shoots  a  portion  of  tlieir  pith,  so  as  to  interrupt 
its  continuity,  but  not  otherwise  materially  to  injure  the  fabric  of  the  shoot.  Knight  found 
^Bt  the  growth  o£  the  shoots  which  had  been  made  the  subject  of  experiment  was  not  at 
an  afiected  by  iL 

1543.  7%e  sap  ascends  neither  by  the  bark  nor  pith,  but  by  the  wood  only.  But  the 
whole  mass  of  the  wood  thiou^iout  is  not  equally  well  adapted  for  the  purpose  of  con- 
veying iL  The  interior  and  central  part,  or  that  which  has  acquired  its  last  degree  of 
solidity,  does  not  in  genersl  afford  it  a  passage.  Tliis  is  proved  by  what  is  called  the 
girdHng  of  trees,  which  consists  in  making  a  circular  gap  or  incision  quite  round  the  stem, 
and  to  the  dqith  of  two  or  three  inches,  so  as  to  cut  through  both  the  bark  and  alburnum. 
An  oak  tr^e  on  which  Knight  had  performed  this  operation,  with  a  view  to  ascertain  the 
Hnwnw4  of  the  si^*s  ascent,  exhibited  not  the  slightest  mark  of  vegetation  in  the  spring 
fiiliowing.  The  sap  then  does  not  ascend  through  the  channel  of  the  matured  wood. 
But  if  the  sap  ascends  neither  through  the  cliannel  of  the  bark,  nor  pith,  nor  matured 
wood,  thfougb  what  other  channel  does  it  actually  ascend  ?  The  only  remaining  channel 
through  which  it  can  possibly  ascend  is  that  of  the  alburnum.  In  passing  through  the 
danod  of  the  alburnum,  does  the  sap  ascend  promiscuously  by  the  whole  of  the 
tubes  composing  it,  or  is  it  confined  in  its  passage  to  any  peculiar  set  ?  The  earliest 
eosgectores  recorded  on  this  subject  are  those  of  Grew  and  Malpighi,  who,  though  they 
maintained  tiatt  the  sap  ascends  chiefly  by  the  bark,  did  not  yet  deny  that  it  ascends  also 
partly  by  the  aOwmum  or  wood.  It  occurred  to  succeeding  phytologists  that  the 
progress  ai  the  sap,  and  the  vessels  through  which  it  passes,  might  be  tmced  or  ascer- 
tained by  means  of  making  plants  vegetate  in  coloured  infusions.  Du  Hamel  steeped 
the  extremities  of  branch^  of  the  fig,  elder,  honeysuckle,  and  filbert  in  conmion  ink. 
In  examining  the  two  former,  after  being  steeped  for  several  days,  the  part  immersed 
was  ibond  to  be  black  throughout,  but  the  upper  part  was  tinged  only  in  the  wood,  which 
was  coloured  for  the  length  of  a  foot,  but  more  faintly  and  partially  in  proportion  to  the 
heiglA  Hie  pith,  indeed,  exhibited  some  traces  of  ink,  but  the  bark  and  buds  none. 
In  some  other  examples  the  external  layers  of  the  wood  oiily  were  tinged.  In  the  lioney- 
sndkle  the  deepest  shade  vras  about  the  middle  of  the  woody  layers ;  and  in  the  filbert  there 
was  also  observed  a  coloured  circle  surrounding  the  pith,  but  none  in  the  pith  itself,  nor 
in  the  baric. 

1544.  Thus  ii  is  proved  that  the  sap  ascends  through  the  vessels  of  the  longitudinal  fibre 
eompodng  the  alburnum  of  woody  plants,  and  through  the  vessels  of  the  several  bundles  of 
^^gisw&nal fibre  constituting  the  woody  part  of  herbaceous  plants.  But  it  has  been  already 
shown  that  the  vessels  composing  the  woody  fibre  are  not  all  of  the  same  species.  There 
we  anq»le  tubes^,  porous  tubes,  spiral  tubes,  mixed  tubes,  and  interrupted  tubes.  Hurough 
^^idi  of  these,  therefore,  does  the  sap  pass  in  its  ascent  ?  The  best  reply  to  this  enquiry 
*           I  furnished  by  Knight  and  Mirbd.     Knight  prepared  some  annual  shoots  of  the 
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apple  and  liorsaclieftnut,  by  mcana  of  dreolar  incuionB,  ao  as  to  leave  detedied  rings  otf 
bark  with  insulated  leayes  remaining  on  the  stem.     He  then  placed  them  in  oolourecft 
infusions  obtained  by  macerating  the  skins  of  very  black  gnpes  in  water  ;  and,  oik 
examining  the  transverse  section  at  the  end  of  the  experiment,  it  was  found  thait  the 
infusion  bad  ascended  by  the  wood  beyond  his  indsioos,  and  also  into  the  insulateil 
leaves,  but  had  not  coloured  the  pith  nor  bark,  nor  the  sap  between  the  bark  and  wood. 
From  the  above  experiment,  Knight  concludes  that  the  sap  ascends  through  vrhat  sure 
called  the  common  tubes  of  the  wood  and  alburnum,  at  least  till  it  readies  the  leaves. 
Hius  the  sap  18  conveyed  to  the  summit  of  the  albumunu     But  Knight's  next  ol>- 
ject  was  to  trace  the  vessels  by  which  it  is  conveyed  into  the  leaf.     Hie  apple  tree  and 
horsechestnut  were  still  his  subjects  of  experiment.     In  the  former  the  leaves  ere 
attached  to  the  plants  by  three  strong  fibres,  or  rather  bundles  of  tubes,  one  in  the 
middleof  the  Ieaf.6talk,  and  one  on  each  side.     In  the  latter  they  are  attached  by  mesuns 
of  aevend  such  bundles.     Now  the  coloured  fluid  was  found  in  each  case  to  have  passed 
through  the  centre  of  the  several  bundles,  and  through  the  centre  only,  tinging  the  tubes 
throughout  almost  the  whole  length  of  the  leafstalk.    In  tradng  their  direction  from  the 
leaf-stalk  upwards,  they  were  found  to  extend  to  the  extremity  of  the  leaves ;  and   in 
tradng  their  direction  from  the  leaf-stalk  downwards,  diey  were  found  to  penetrate 
the  bark  and  alburnum,  the  tubes  of  which  they  join,  descending  obliquely  till  tfaey 
reach  the  pith  which  they  surround.     From  thdr  position  Knight  calls  them  central 
tubes,  thus  distinguishing  them  from  the  common  tubes  of  the  wood  and  alburnum,  and 
from  the  spiral  tubes  wiUi  which  they  were  every  where  accompanied  as  iqipendages,  as 
well  as  from  a  set  of  other  tubes  which  surrounded  them,  but  were  not  c^oured,  and 
which  he  designates  by  the  appellation  of  external  tubes.     Tlie  experiment  was  now 
transferred  to  the  flower-stalk,  and  fruit-stalk,  which  was  done  by  placing  branches 
of  the  apple,  pear,  and  vine,  furnished  with  flowers  not  yet  expanded,  in  a  decoctian 
of  logwood.     The  central  vessels  were  rendered  apparent  as  in  the  leaf-stalk.     When 
the  fruit  of  the  two  former  was  fully  formed,  the  experiment  was  then  made  upon  the 
fruit-stalk,  in  which  the  central  vessels  were  detected  as  before ;  but  the  colouring  matter 
was  found  to  have  penetrated  into  the  fruit  also»  diverging  round  tiie  core,  approachfaig 
again  in  the  eye  of  the  fruit,  and  terminating  at  last  in  the  stamens.     This  was  effected  by 
means  of  a  prolongation  of  the  central  vessek,  which  did  not  however  appear  to  be  accom- 
panied by  the  spiral  tubes  beyond  the  fruit-stalk.     Such  then  are  the  parts  of  die  plant 
through  which  the  sap  ascends,  and  the  vessels  by  which  it  is  conveyed.    Entering  by  the 
pores  of  the  epidermis,  it  is  reodved  into  the  longitudinal  vessels  of  the  root  by  which  it 
is  conducted  to  the  collar.  Thence  it  is  conveyed  by  the  longitudinal  vessels  of  the  albur- 
num,  to  the  base  of  the  leaf-stalk,  and  peduncle ;  from  which  it  is  frirtiier  transmitted 
to  the  extremity  of  the  leaves,  flower,  and  frruit.     There  remains  a  question  to  be 
asked  intimately  connected  with  the  sap*s  ascent     Do  the  vessels  conducting  the  sap 
communicate  with  one  another  by  inosculation  or  otherwise,  so  as  that  a  portion  of  their 
contents  may  be  conveyed  in  a  lateral  direction,  and,  consequently,  to  any  part  of  the  phmt ; 
or  do  tfaey  form  distinct  channds  throughout  the  whole  of  their  extent,  having  no  sort  €£ 
communication  with  any  other  set  of  tubes,  or  with  one  another  ?     Each  of  the  two 
opinions  implied  in  the  question  has  had  its  advocates  and  defenders :  but  Du  Hamel  and 
Knight  have  shown  that  a  branch  will  still  continue  to  live,  though  the  tubes  leading 
directly  to  it  are  cut  in  the  trunk  ;  from  whidi  it  follows  that  the  sap,  though  ikming 
the  most  copiously  in  the  direct  line  of  ascent,  is  at  the  same  time  also  diffused  in  a  tnms- 
verse  direction. 

1545.  Cautet  if  the  iap*$  atcent.  By  what  power  is  the  s^>  propelled  ?  Grew  states 
two  hypotheses :  its  volatile  nature  and  magnetic  tendency,  aided  by  the  agency  of  ferment- 
ation.  Mal|Hghi  was  of  opinion  that  the  sap  ascends  by  means  of  the  contraction  and 
dilatation  of  the  dr  contdned  in  the  air-vesscds.  M.  De  la  Hire  attempted  to  account  for 
tlie  phenomenon  by  combining  together  the  theories  of  Grew  and  Malpighi  ;  and  Borelli, 
who  endeavoured  to  render  their  theory  more  perfect,  by  bringing  to  its  dd  the  influence 
of  the  condensation  and  rsrelaction  of  the  dr  and  juices  of  the  plant. 


164&  Jgtne^  ^  heaL  Du  Hamel  directed  hlf  eflbrts  to  the  tolution  of  the  difficulty,  by  endesvoorinf 
jd  account  for  the  phcmomenon  from  the  agency  of  heat,  and  chiefly  on  the  foUowlng  grounds :  becauM 
the  sap  begins  to  flow  more  copioudy  as  the  warmth  of  cnring  returns ;  because  the  sap  Is  sooaettroes  fi 


to  flow  oo  the  south  side  of  a  tree  belbre  it  flows  on  the  north  side,  that  is,  oo  the  side  exposed  to  the 
influence  of  the  sun*s  heat  sooner  than  on  the  side  deprived  of  it ;  because  plants  may  be  made  to  vegetate, 
even  in  the  winter,  lyy  means  of  forcing  them  in  a  hothouse ;  and  because  plants  raised  in  a  hot-house 
produce  their  fruit  earlier  than  such  as  vegeUte  In  the  open  air.  Tliere  can  be  no  doubt  of  the  great 
utility  of  heat  in  forwarding  the  progress  of  vegcCaUon  ;  but  it  wiU  not  tfaereftwe  follow  that  the  motion 


and  ascent  of  the  sap  are  to  tie  attilbuted  to  its  agency.    On  the  contrary,  it  is  very  wdll  known  that  if 
'  ,  it  becomes  ttien  prejudicial  both  to  the  ascent  of  the  sap  and 

._   .  ^ found  that  the  sap  flows  less  rapidly  at  midAy  than  u  the 

morning :  and  everv  body  knows  that  vegetation  is  less  luxunant  at  midsummer  than  in  the  spring.   So 


the  tempoature  exceeds  a  certain  degree,  it  becomes  men  prejudicial  both  to  the  ascent  of  Oie  sni 


also  to  the  growth  of  the  plant  Hales  found  that  the  sap  flows  less  rapidly  at  mid^day  than  m  the 
morning :  and  every  body  knows  that  vegetation  is  less  luxunant  at  midsummer  than  in  the  spring.  So 
also,  in  the  case  of  fordug,  it  happens  but  too  often  that  the  produce  of  the  hothouse  is  totally  des&oyed 
by  the  unskiUUI  application  of  beat  If  heat  ia  actually  the  cause  of  the  sap's  ascent  bow  comes  itthat  the 
degree  necessary  to  produce  the  effbct  is  so  very  variable,  even  in  the  same  climate?  For  there  are  many 
plants,  such  as  the  arbutus,  laurustlnus,  and  the  mosses,  which  wiU  continue  not  only  to  vegetsts^ 
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bat  toaralnidB  their  Uoaont  and  BMinn  their  ftiiit,CTcn  in  the  iBU0t«f  winter,  wb^  thttcnperatv* 
i»  at  t5e  kmert ;  and.  in  the  caae  of  •ubraarine  pliuiti,  the  lempentare  can  nercr  be  very  high :  m 
that,  tHiwwigh  hent  Am  bo  doobt  Ibfflitete  the  ascsent  of  the  np  bj  Its  tendency  to  make  the  Tcvelc 
expuid,  yet  it  caimai  be  regfu^eA  m  the  eflidewt  came,  since  the  sap  it  proved  to  be  In  motion  eren 
tbrcjqglKnt  the  whole  of  the  winter.  Du  Uamel  endeavoun,  howercr,  to  iCrengthen  the  operation  of 
beat  \3j  BMana  of  the  influence  of  humidity,  as  being  also  powerfVU  in  promotiDg  the  aaceot  of  the  sap^ 
vbechcr  as  leiatiTe  to  the  aeaaoo  of  the  year  or  time  of  the  day.  The  influence  of  the  humidity  of  the 
BiiiHiihffe  cannot  be  coocexTed  to  operate  as  a  propriling  eauac,  though  it  may  caaily  be  conceived  to 
cperate  »  aflbnfing  a  iarility  to  the  ascent  of  the  sap  in  one  way  or  other ;  which  under  certain  circua^ 
gtaoea  a  cnaMe  of  moat  extraoidinary  accderation,  but  particularly  in  that  state  of  the  atmocphere 
vhjch  Ibifaodga  or  precedea  a  storaL  In  such  a  state  a  stalk  of  wheat  was  observed  by  Du  Hamel  to  grow 
thrae  incbea  in  three  days  i  a  stalk  of  barley  six  inches,  and  a  shoot  of  a  vine  ahnost  two  feet ;  but  this 
Is  a  state  that  oecsrs  but  seMom,  and  cannot  be  of  much  service  in  the  general  propulsion  of  the  sap. 
On  this  intricate  hot  isoportant  suhiect  Linmras  appears  to  have  embraced  the  onnion  of  Du  Hamel,  or 
an  opiaiao  vcrr  nearly  allied  to  it :  but  docs  not  seem  to  have  strengthened  it  by  any  new  accesnon  of 
aignaoit ;  ao  Uiat  none  of  the  hitherto  alleged  causes  can  be  regarded  »  adequate  to  the  production  of 
OeeAct 
1517.  iijaa*i7r%.  Ferfaana  the  only  adequate  canae  ever  suggestad,  prior  to  the  hypoChesto  of 
^  -    •    "^  -   legtd  by  Sauasure     According  to  Saussure  tJie  cause  of  the  r — 


Dotroehct,  is  that  aOeiged  by  Saussure.     According  to  Saussure  tJie  cause  of  the  sap's  ascent  Is  to 
he  fiMwd  m  a  peniTiar  speoes  of  irritabiUtr  inherent  in  the  sap-vesseis  themselves,  and  dependent  u 
vcgeti^ble  life  ;  in  oosisequence  of  which  they  are  randcred  capable  of  a  certain  degree  of  oontrartj 


1  m  a  rtT"^**'''  ^cdes  of  irritabiUtr  inherent  in  the  sap.vesseis  themselves,  and  dependent  upon 

ke  life ;  in  oosisequence  of  which  they  are  rendered  capable  of  a  certain  degree  of  oontrartion, 

aoToding  to  the  afikctioa  of  the  internal  suiftce  l>j  the  a^^icatioo  of  stimuli,  as  wdl  as  of  subsequent 


&iatatkxi  according  to  the  aubsidence  of  the  action  of  the  stimulus ;  thus  admitting  and  propelling  the  sap 
by  akcmate  dilatation  and  contraction.  In  order  to  give  elucidation  to  the  subject,  let  the  tube  be  supposed 
to  ooiwit  of  an  indefinite  number  of  hoUow  cylinders  united  one  to  another,  and  let  the  sap  be  supposed 
to  snser  the  flrat  cyiinder  by  capillary  attraction,  or  by  any  other  adequate  means ;  then  the  first  cykiider 
he^  excited  by  the  attnmlua  of  the  sa|s  begins  gnduaUy  to  contract,  and  to  propel  the  contained  fluid 
IMS  tibe  c|Bndei  faBmed&afely  above  It  But  the  cylinder  immediately  atwve  it,  when  acted  on  in  the  same 
■^T-,  is  F<%ii^  in  the  same  manner ;  and  thus  the  fluid  is  propdled  tttm  cylinder  to  cyUnder  till  it 
leaches  the  f  wi"tf  of  the  planL  So  also  when  the  first  cylindn-  has  discharged  its  contents  into  tl>e 
SKODd,  and  is  no  longer  actea  upon  by  the  stimulus  of  the  sap«  it  begins  again  to  be  dilated  to  its  original 
e^seirr,  and  prepared  lor  the  hotrosusception  of  a  new  portion  of  fluid.  Thus  a  supply  U  consUntly  kept 
}m,  aai  the  aap  continnes  to  flow.  The  above  is  by  fiv  the  amplest  as  well  as  most  satisfactory  of  all 
meoiics  acconwting  tor  the  ascent  of  the  sap. 


ISA  QMtraetion  asstf  diUUaikm,  Knight  has  presented  us  with  a  theory  which,  whatever  mav  be  its 
led  vabie,  merits  at  least  onr  particular  notice,  as  coming  from  an  author  who  stands  deservedly  high  ia 
the  fist  of  pfaytiriflgical  writers.  This  theory  rests  upon  the  principle  fi^  the  contraction  and  dilatation,  not 
of  the  sap-vcsads  themaclves,  as  in  the  theory  of  haussure,  but  of  what  Knight  denominates  the  uitvar 
mns,  sMirtid  perhaps  by  beat  and  humidity  expanding  or  condensing  tbe  fluids.  {Phil.  Trans  .  IS()1.) 
Ketb  oonsidas  this  theory  of  Knight  as  beset  with  many  difllculties,  and  the  agency  of  the  allied  cause 
as  totally  inadequate  to  the  production  of  the  eflbct  to  be  accomplished. 

L5«St.  SecttsOg  (E^  OH  equUibrimm  Jn  tkt  ptamL  Du  Petit  Thouars  attributes  the  motion  of  the  lap  to  an 
''^  rent  power,  with  which  nature  has  been  pleased  to  endow  vegetables.  But  the  cause  of  the  renewal 
I  moQOQ  in  the  spring,  after  remaining  m  a  quiescent  state  for  several  months,  he  ascribes  to  the 
isity  of  maintaining  a  perfect  equilibrium  in  the  system  of  a  plant  So  that,  if  a  consuinptiun  of  sap 
Isprodixnl  at  any  given  point,  the  necessity  of  making  good  the  space  so  occasioned  consequently  throws 
SB  tte  paniiles  of  sap  into  motion ;  and  the  same  effect  will  continue  to  operate  as  long  as  any 
oxisampticr*  of  sap  tues  place.  The  first  cause  of  this  consumption  of  sap  he  declares  to  he  the  deve- 
lopuMuA  or  the  boda,  and  already  ftvmed  young  leaves,  by  the  stimuUting  action  of  light  and  heat,  but 
psiticulariy  of  the  latter.  As  soon  aa  this  developement  occurs,  an  assimilation  and  absorption  of  sap  is 
ecragoped  fa-  the  support  of  the  young  leaves,  a  vacancy  in  the  immediate  vicinity  oc  the  leaves  Is 
frodiHred,  and  a  motion  hnmediately  Ukes  place.    {London  Encyc,  art  Bo/.) 

lioOi  Eledriciisf.  The  jooA  satisiactory  hypothesis  for  the  ascent  of  the  sap  Is  that  of  M.  Dutrochet 
this  phihiaopber,  by  careftil  examination  with  a  microscopy  found  that  the  minute  conical  termination 
af  the  ra&de  was  fomished  with  other  proiecting  bodies,  like  sponges,  which  perform  the  office  of  the 
piston  of  a  syringe,  and  have  the  power  of  introducing  into  their  cavity,  and  through  their  sides,  the 
waser  whkh  comes  in  contact  with  the  exterior  surface,  and  which  spongides  oppose,  at  the  same  time, 
the  exit  ti  any  flvdd  which  they  may  imbibe.  The  motions  of  the  sap  and  juice  in  plants  take  place, 
acoarfinf  to  tbia  author,  in  consequence  of  the  operations  of  two  distinct  currenU  of  electricity  :  the 
one  negative,  by  which  the  vessels  have  the  power  of  absorption,  which  M.  Dutrochet  calls  endosmose, 
aad  by  whicb  the  vessels  beoome  tuzgid ;  and  the  other  positive,  bv  which  the  vessels  exude  mr  secrete, 
whKh  power  M.  Dutrochet  calls  exosmoae.  {Gcardener^g  Mag.,  vol  ill.  a  78. :  DutrocJtci,  Agent  Jmmetliai 
*  wnaermnrf  vitai,  Pluia,  9n,  188&) 

1551.  Eiaborathn  of  the  tap^  The  moisture  of  the  soil  is  no  sooner  absorbed  into  the 
fbut  tfam  h  begins  to  undergo  a  cbange.  This  is  proved  by  the  experiment  of  making 
a  bore  or  inriiaon  in  tfae  trunk  of  a  tree  dtiring  the  season  of  bleeding ;  the  sap  that  issues 
finm  tfae  wound  possesses  properties  very  Afferent  from  the  mere  moisture  of  the  soil, 
ai  ia  indirafyd  by  means  of  chemical  analysis  and  sometimes  also  by  means  of  a  peculiar 
taste  or  favour,  as  in  the  case  of  the  birch  tree.  Hence  the  sap  has  already  undergone  a 
eertam  degree  of  elaboration  ;  either  in  passing  through  the  gkmds  of  the  cellular  tissue, 
vhkh  it  readies  tfaroogfa  the  medium  of  a  lateral  communication,  or  in  mingling  with 
Ifae  jokes  contained  in  tbe  cells,  and  thus  carrying  off  a  portion  of  them ;  in  the  same 
BHDDer,  we  maty  siqppose,  that  water,  by  filtering  through  a  mineral  vein,  becomes  im- 
yngnattd  with  tfae  mineral  through  which  it  passes.  But  this  primary  and  incipient 
atsge  of  the  process  of  elaboration  must  always  of  necessity  remain  a  mystery  to  the 
phytoiogist,  as  being  vrfaolly  effected  in  the  interior  of  the  plant,  and  consequently  beyond 
the  readi  &f  observation.  All  he  can  do,  therefore^  is  to  trace  out  its  future  progress, 
aad  to  watch  its  succeeding  dianges,  in  which  the  radarwle  of  the  process  of  ehdx>ration 
■ay  be  more  evident. 

ISS.  Tkepneeas  ^  tUbonUim  U  eMc%  operaUd  te  Ifte  Uof:  in  the  sap  no  sooner  reaches  the  leaf, 
ttsB  pait  of  ft  is  isinediaSdy  carried  oltbf  means  of  perspiration,  perceptible  or  imperceptible  ;  eflbcting 
a  ehaage  ia  tfae  proportion  of  its  component  parts,  and  by  consequence  a  change  in  its  properties. 

1551  Bmk*  fared  a  san.flower  in  a  pot  of  earth  tiU  it  grew  to  the  height  of  three  feet  and  a  half;  he 
C^  eascfed  tfae  saouth  of  the  pot  with  a  plate  of  lead,  which  he  cemented  so  as  to  prevent  all  evaporation 


^^.^^.^.^  in  it    In  this  plate  he  fixed  two  tubes,  the  one  nine  inches  in  length  and  of  but 
r,  left  open  to  serve  as  a  medium  of  communication  with  the  external  air ;  the  other  two 
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inebei  In  length  and  one  in  diameter,  ftnr  the  purpoce  of  Introducing  a  supply  of  water,  but  kept  alwnys 
•hut  except  at  the  time  of  watering.  The  holes  at  the  bottom  of  the  pot  were  alao  shut,  and  the  pot  And 
plant  weighed  for  fifteen  successive  days  in  the  months  of  July  and  August :  hence  he  ascertained  not  only 
the  Act  of  transpiration  by  the  leaves,  ftom  a  comparison  of  the  supply  and  waste  ;  but  also  the  quantity  of 
mmsture  transpired  in  a  given  time,  bv  subtracting  from  the  total  waste  the  amount  of  evapontioa  ft-am 
the  pot  The  Anal  result  proved  that  the  absorbing  power  of  the  root  is  greater  than  the  transpiring  power 
of  the  leaves,  in  the  proportion  of  flvo  to  two.  Similar  experiments  were  also  made  upon  some  spedea  of 
cabbage,  whose  mean  tranqiiration  was  found  to  be  1  lb.  3  oa.  per  day ;  and  on  some  species  of  evcrgreena, 
which  were  found,  however,  to  transpire  less  than  other  plants.  The  same  is  the  case  also  with  succulent 
plants,  which  transpire  but  little  in  proportion  to  their  mass,  and  which  as  they  become  more  firm  tran- 
spire less.    It  is  known,  however,  that  they  absorb  a  groat  deal  of  mmature,  though  they  give  it  out  thus 


^arin^y ;  which  seems  intended  by  nature  for  the  purpose  of  resistinK  the  great  droughts  to  which  they 
are  generally  exposed,  inhabiting,  as  they  do  for  the  most  part,  the  sandy  desert  or  the  sunny  rock.  Akmg 
with  his  own  experiments  Hales  relates  aUo  some  others  that  were  made  by  Miller  of  Chelsea ;  the  result 


of  whi<Ui  was  that,  other  circumstances  being  the  same,  transpiration  is  in  proportion  to  the  transpiring 
aurlkce,  and  is  aflbcted  by  the  temperature  of  the  air ;  sunshine  or  drought  promoting  it,  and  cold  and 
wet  diminishing  or  suppressing  it  entirely.  It  is  also  greatest  fhmi  six  o'clock  in  the  morning  till  noon, 
and  is  least  during  the  night  But  when  transpiration  beoomes  too  abundant,  owing  to  excess  of  beat  or 
drought,  the  plant  immediately  sufltrs  and  b^ns  to  languish ;  and  henoe  the  leaves  droop  during  the 
day,  though  they  are  again  revived  during  the  night  For  the  same  or  for  a  similar  rcasiMi,  transpiration 
has  been  found  also  to  increase  as  the  heat  of  summer  advances ;  being  more  abundant  in  July  than  in  June, 
and  still  more  in  August  than  in  either  of  the  preceding  months  from  which  last  period  it  b^ins  again  to 
decrease. 

1554.  A  Jluid  little  different  from  common  ivater  is  exhaled,  according  to  the  experi- 
ments of  Hales  and  Guettard ;  in  some  cases  it  had  the  odour  of  the  plant ;  but  Du 
Hamel  found  that  it  became  sooner  putrid  than  water.  Such  then  are  the  facts  that  have 
been  ascertained  with  regard  to  the  imperceptible  perspiration  of  plants,  from  which  it 
unavoidably  follows  tliat  the  sap  undergoes  a  very  considerable  modification  in  its  passage 
through  the  leaf. 

1555.  Perceptible  pertpiralian,  which  is  an  exudation  of  sap  too  gross  or  too  abundant 
to  be  dissipated  inunediately,  and  which  hence  accumulates  on  the  surface  of  the  leaf,  is 
the  cause  of  its  further  modification.  It  is  very  generally  to  be  met  with,  in  the  course  of 
the  summer,  on  the  leaves  of  the  maple,  poplar,  and  lime  tree ;  but  particularly  on  the 
surfiice  exposed  to  the  sun,  which  it  sometimes  wholly  covers. 

1556.  Tike  phyHeal  a*  tcvtf  aa  cMenu'eal  qudtUie»  qfnergpired  tnaUer  are  very  lUlftrent  in  difibrent  wpetiem 
of  plants  i  so  that  it  is  not  always  merely  an  exudation  of  sap,  but  of  sap  in  a  high  state  of  elaboration,  or 
ndngled  with  the  peculiar  Juices  or  secretions  of  the  plant  Sometimes  It  is  a  dear  and  watery  fluid  cm. 
glomerating  into  large  drops,  such  as  are  said  to  have  been  observed  by  Miller,  exuding  from  the  leaves 
of  the  Mbsa  paradisiaca,  or  plantain  tree ;  and  such  as  are  sometimes  to  be  seen  in  hot  and  calm  weather 
exuding  from  the  loaves  of  the  poplar  or  willow,  and  trickling  down  in  siich  abundance  as  to  resemble  a 
alight  shower.  This  phenmnenon  was  observed  by  Sir  J.  £.  Smith,  under  a  grove  of  willows  in  Italy,  and 
Is  said  to  have  occurred  even  in  England  Sometimes  it  is  glutinous,  as  on  the  leaf  of  the  lime  tree  ; 
sometimes  it  waxy,  as  on  the  leaves  of  rosemary :  sometimes  it  is  saccharine,  as  on  the  orange  leaf;  or 
resinous,  as  on  the  leaves  of  the  Cistus  crfiticus.  The  cause  of  this  excess  of  penpbration  has  not  yet  been 
altogether  satisfactorily  ascertained ;  though  it  seems  to  be  merely  an  effbirt  and  instituti(m  of  nature  to 
throw  off  all  such  redundant  juices  as  may  nave  been  absoibed,  or  secretions  as  may  have  been  fonned, 
beyond  what  are  necessary  to  the  due  nourishment  or  composition  of  the  plant,  or  beyond  what  tiie  plant 
is  capable  of  assimilating  at  the  time.  Hence  the  watery  exudation  is  peihaps  nothing  more  than  a  re- 
dunoancy  of  the  fluid  thrown  off  by  imperceptible  perniiration,  and  the  waxy  and  resinous  exudatkma 
nothing  more  than  a  redundancy  or  secreted  Juices ;  all  which  nuy  be  still  perfoctiv  consistent  with  a 
healthy  state  of  the  plant  But  there  are  cases  in  which  the  exudation  is  to  be  reganMd  as  an  indlcatloo 
of  disease,  particularly  in  that  of  the  exudation  known  by  the  name  of  honey ^ew,  a  sweet  and  viscid 
substance  covering  the  leaves  like  a  varnish,  and  sometimes  occasionhig  their  decay.  Such  at  least  seema 
to  be  the  foct  with  regard  to  the  honey^ew  of  the  hop^  which,  according  to  the  observations  of  Linncua, 
is  the  consequence  of  the  attacks  of  the  caterpillar  of  the  ghost-moth  injuring  the  root ;  and  such  aepms 
also  to  be  the  ftct  with  regard  to  the  honey-dew  of  the  beech  tree,  and  perhaps  also  the  honey-dew  of  the 
oalL  The  sap  then,  in  the  progress  of  its  ascent  fttnn  the  extremity  of  the  root  to  the  extremity  of  the 
leaf,  undeigoes  a  oonsideraUe  change,  first  in  its  mixing  with  the  Juices  already  contacted  in  the  plant, 
and  then  in  its  throwing  off  a  portion  at  the  lea£ 

1557.  The  sap  is  further  effected  by  means  of  the  gases  entering  into  the  root  along  with 
the  moisture  of  the  soil,  but  certainly,  by  means  of  the  gases  inhaled  into  the  leaf ;  the 
action  and  elaboration  of  which  shall  now  be  elucidated. 

1566.  ElaboroHoH  of  carbonic  add.  The  utility  of  caibonic  add  gas,  as  a  vegetable  food-  has  been  aL 
ready  shown ;  plants  being  found  not  only  to  absoib  it  by  the  root  along  with  the  mtdsture  or  the  sc^  but 
also  to  inhale  it  by  the  leaves,  at  least  when  vegetating  in  the  sun  or  during  the  day.    But  how  is  the  da- 


boration  of  this  gas  ellfeoted  ?  Is  it  assimilated  to  the  veeetable  substance  unmediatdy  upon  entering  the 
plant,  or  is  its  assimilation  eflbcted  by  means  of  intermediate  steps  ?  Hie  gas  thus  inhaled  or  absoibed  is 
not  assimilated  immediately,  or  at  least  not  wholly  :  for  it  b  known  that  plants  do  also  evolve  carbonic 
add  gas  when  vegetating  in  the  shade,  or  during  the  night  Priestley  ascertained  that  plants  vegetating  in 
confined  atmospheres  evolve  cartxmic  acid  gas  in  the  shade,  or  during  the  night,  and  that  the  vitiated 
state  of  their  atmospheres  after  experiment  is  owing  to  that  evolution ;  and  Saussure  that  the  daboration 
of  carbonic  acid  gas  is  essential  to  vegetation  in  the  sun  ;  and.  finally,  Senebier  and  Saussure  proved  that 
the  cartxmic  add  gas  contained  In  water  is  abstracted  and  uihaled  by  the  leaf,  and  immediately  decom. 
posed  ;  the  carbon  bdng  assimilated  to  the  substance  of  the  plant,  and  the  oxygen  in  part  evolved  and 
in  part  also  assimilated.  The  decomposition  of  carbonic  acid  gas  takes  place  only  during  the  light  of  day, 
though  Saussure  has  made  it  also  probable  that  plants  decompose  a  part  of  the  cartxmic  add  gas^  which 
they  form  with  the  surrounding  oxygen,  even  In  the  dark.  But  the  effect  is  operated  chiefly  by  means  of 
the  leaves  and  other  green  parts  of  vegetables,  that  is,  chiefly  by  the  parenchyma ;  the  wood,  roots,  petals, 
and  leaves  that  have  lost  thdr  green  colour,  not  being  found  to  exhale  oxygen  gas.  It  may  be  obaerved, 
however,  that  the  green  colour  is  not  an  absolutdy  essential  character  of  the  parts  decomposing  cartMnIc 
add ;  because  .the  leaves  of  a  peculiar  variety  of  the  il'triplex  hort^nsis,  in  which  all  the  green  parts  change 
to  red,  do  still  exhale  oxygen  gas. 


confined  atmospheres,  at  least  when  placed  in  the  shade,  though  they  do  not  inhale  all  the  oxygen  that 
disappears ;  and  it  has  been  Airther  proved,  from  experiment,  that  tne  leaves  of  plants  do  alao  evolve  a 
gas  m  the  sun.    From  a  great  variety  of  cxpieriments  relative  to  the  action  and  influence  of  oxygen  on  the 
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piant,  and  the  eaoknij,  the  fDiloving  is  the  sum  of  the  results : —The  green  parts  of  pUnts,  but  ecpcriallf 
the  lesTes,  when  exposed  in  atxnospheric  air  to  tlie  successive  influence  of  liKht  and  shade,  inhair  and 
erolre  altenutelv  a  portion  of  oxygen  gas  mixed  with  carbonic  acid.  But  the  oxygon  is  not  iinm(Hliatilv 
awimilated  to  the  regetable  substance ;  it  is  first  converted  into  carbonic  acid  bv  means  of  combining  with 
tbccartwn  of  the  phuit,  which  withers  if  this  proce&s  is  prevented  bj  the  application  of  lime  or  p».t.i»s. 
The  ieavci  of  aqu^jttics,  succulent  plants,  and  e»ergrt?ens  consume,  in  equal  circumstances  k***  owgfn 
than  the  lea^-es  of  other  pbnta.  ITie  roots,  wo«!,  and  petals,  and  in  short  all  part*  not  green,  m  ith'  the 
exreptioa  of  socne  coloured  leaves,  do  not  efl'ett  the  successive  and  alternate  inhalation  and  extrication  of 
axTf«i ;  the  inhale  it  indtn-d,  though  thev  do  not  again  give  it  out,  or  assimilate  it  immwliateiy,  l>ut  con- 
rey  a.  un^ier  the  form  of  cartxjnic  acid  to  the  leaves,  where  it  is  decomposed.  Oxvgen  is  indc«I  a.Mimilated 
to  the  plajic  but  do«  directly,  and  only  by  means  of  the  decomposition  of  carbonic  acid  ;  when  part  of  it, 
tfeoc^  in  a  very  small  proportion,  is  retained  also  and  assimilated  along  with  the  carlwn.  Hence  the  mo§t 
obvKHis  influence  of  oxygen,  as  applied  to  the  leaves,  is  that  of  fonning  carbonic  acid  gas,  and  thu'*  pro. 
seHtiHf  to  the  plants  elements  which  it  may  assimilate  ;  and  perhaps  the  cartx>n  of  the  extractive  juices 
sbsorted  even  by  the  root,  is  not  assimilated  to  the  plant  till  it  is  converted  by  means  of  oxygen  into  car- 
hcaiic  «3d.  But  as  anatmo«phere  composed  of  nitrogen  and  carbonic  acid  gas  only  is  not  favourable  to 
reifetation,  it  b  probable  that  oxygen  performs  also  some  other  function  beyond  that  of  merely  prr^entirjg 
to  tte  plant,  under  the  moditication  of  carbonic  acid,  elements  wliich  it  may  assimilate.  It  mav  atfoct  also 
the  di>eig{agsn«Jt  of  caloric  by  its  union  with  the  cartwn  of  the  vegetable,  wliich  ik  the  ncct'ssarv  nnult 
rfsuch  umrjn.  But  oxygen  is  also  beneficial  to  the  plant  from  its  action  on  the  soil ;  for  when  the  ex- 
trartrre  jutres  nmtained  in  the  soil  have  become  exhausted,  the  oxygen  of  the  atmosphere,  by  penetrating 
isti  the  earth  and  abstracting  from  it  a  portion  of  its  cartwn,  forms  a  new  extract  to  replace  the  tir«t. 
Heare  we  may  account  for  a  number  of  facts  observed  by  the  earlier  phytologists,  but  not  well  explained. 
Dq  Hamel  remarked  that  the  lateral  roots  of  plants  are  always  the  more  vigorous  the  nearer  they  are 
to  the  surface  :  but  it  now  appears  that  they  are  the  most  vigorous  at  the  surface  because  they  have  there 
the  tasteA  access  to  the  oxygen  of  the  atmosphere,  or  to  tlie  extract  which  it  may  form.  It  wai  observed, 
afei,  by  the  same  phytologist,  that  perpendicular  roots  do  not  thrive  so  well,  other  circumstances  being  the 
saoe,  m  a  stiffand  wet  soil  as  in  a  friable  ami  dry  soil  ;  while  nbnts  with  slender  and  divided  root*  thrive 
«jtuliy  well  in  both  :  but  thU  ia,  no  doubt,  owing  to  the  obstacles  that  present  themselves  to  the  passage  of 
oe  oxygen  in  the  former  case,  on  account  of  the  greater  depth  and  smaller  surface  of  the  root  It  was 
further  observed,  that  roots  which  penetrate  into  dung  or  into  pipes  conducting  water,  divide  into  immense 
naafaers  of  fibres,  and  form  what  is  called  the  fox.Uil  root ;  but  it  is  because  they  cannot  continue  to 
▼ef«tate,  except  try  increasing  their  pointa  of  contact,  with  the  small  quantity  of  oxygen  found  in  such 
»SmBs.  Lastly,  it  was  obsenred  that  plants,  whose  roots  arc  suddenly  overflowed  with  water  remaining 
afterwds  stagnant,  sufTer  sooner  than  if  the  accident  had  happened  by  means  of  a  continued  current.  It 
is  because  in  the  fMmer  case  the  oxygen  contained  in  the  water  is  soon  exhausted,  while  in  the  latter  it  is 
pet  exhausted  at  alL  Hence  also  we  may  account  for  the  phenomenon  exhibited  by  plants  vegetating 
m  daulkd  water  under  a  receiver  filled  with  atmospheric  air,  which,  having  no  proper  soil  to  suppiv  the 
Ttwt  with  Doorishment,  effect  the  derelcqiement  of^  their  parts  only  at  the  expense  of  their  own  prcjier 
»»^«taDce ;  the  interior  of  the  stem,  or  a  portion  of  the  root,  or  the  lower  leaves,  decaying  and  giving  up 
their  extractive  juices  to  the  other  parts.  —  Thus  it  appears  that  oxygen  gas,  or  that  conntituent  part  of  the 
^oyheric  air  which  has  been  found  to  be  indispensable  to  the  life  of  animals,  is  also  indispensable  to  the 
CTe  of  Tcgetables.  But,  althou^  the  presence  and  action  of  oxygen  are  absolutely  necessarv  to  the  process 
wvegfKatwti,  ^aintB  do  nc<  thrive  so  wefl  in  an  atmosphere  of  pure  oxygen,  as  in  an  atmosphere  of  pure  or 
coMsoo  air.  This  was  proved  by  an  experiment  of  Saussure's,  who,  havmg  introduced  some  plants  of 
£aRjm  saCvom,  that  were  but  just  issuing  ft-om  the  seed,  into  a  receiver  containing  pure  oxygen  gas, 
fcwd  that  bi  the  spsoe  of  six  days  they  had  acquired  only  half  the  weight  of  such  as  were  introduced  at 
the  saae  time  into  a  receiver  containing  common  air.  Whence  it  follows  that  oxygen,  though  the 
priacipil  agent  in  the  procev  of  vegetation,  is  not  yet  the  only  agent  necessary  to  the  health  and  growth  of 
the  piant,  and  that  the  proportion  of  the  cooatituent  parts  of  the  atmospheric  air  b  well  adapted  for  the 
pQiposes  both  of  vegetable  and  animal  life. 


15^  Decomposition  of  water.  Although  the  opinion  was  proved  to  be  groundless 
*7_^**^  ^«tw  had  been  supposed  to  be  convertible  into  all  the  different  ingredients  cn- 
taing  into  the  cooaposition  of  the  vegetable  substance,  by  means  of  the  action  of  the  viul 
«»gy  of  the  plant ;  yet  when  water  was  ultimately  proved  to  be  a  chemical  compound. 
It  was  by  do  means  absurd  to  suppose  that  plants  may  possess  the  power  of  decomposing 
P«t,  at  least,  of  what  they  absorb  by  the  root,  and  thus  acquire  the  hydrogen  as  well  as  a 
pwtiM  of  the  oxygen  which,  by  analysis,  they  are  found  to  contain.  This  opinion  was, 
acuMiLogly,  pretty  generally  adopted,  but  was  not  yet  proved  by  any  direct  experiment. 
Saiebier  pointed  out  several  phenomena  from  which  he  thought  it  was  to  be  inferred,  but 
pnticulariy  that  of  the  germination  of  some  seeds  moisten^  merely  with  water,  and  so 
«a«ted  as  to  have  no  apparent  contact  vrith  oxygen.  The  decomposition  of  water  was 
fflfcrred  also  by  Ingenhouz,  from  the  amelioration  of  an  atmosphere  of  common  air  into 
^fiath  he  bad  introduced  some  succulent  plants  vegetating  in  pure  water.  Saussure  having 
gtffacred  a  munbtf  of  plants,  of  the  same  spedes,  as  nearly  alike  as  possible  in  all  drcum- 
itwxes  likely  to  be  affected  by  the  experiment,  dried  part  of  them  to  the  temperature  of 
4e  atmosphere,  and  ascertained  their  weight ;  the  rest  he  nuule  to  vegetate  in  pure  water, 
aid  in  an  atmosphere  of  pturc  oxygen  for  a  given  period  of  time,  at  the  end  of  which  he 
"ied  them  as  before,  and  asoertuned  their  weight  also,  which  it  was  thus  only  necessary 
to  eoopare  with  the  weight  of  the  former,  in  order  to  know  whether  the  plants  had  in- 
a««ed  in  solid  vegetable  substance  or  not.  But  after  many  experiments  on  a  variety  of 
P»nt»,  the  residt  idways  was,  that  plants  when  made  to  vegetate  in  pure  water  only,  and 
J"w  atmosphere  of  pure  oxygen,  or  of  common  air  deprived  of  its  carbonic  acid,  scarcely 
■nded  any  thing  at  all  to  their  weight  in  a  dried  state ;  or  if  they  did,  the  quantity  was  too 
™il  to  be  appreciated.  But  from  a  similar  experiment,  in  which  carbonic  acid  gas  was 
Bttied  with  common  air,  the  decomposition  and  fixation  of  water  by  the  vegetating  plant 
are  legitimately  inferred.  It  does  not  appear,  however,  that  plants  do  in  any  case 
J^M^ose  water  directly ;  that  is,  by  appropriating  its  hydrogen  and  at  the  same  time 
^B>0^'ng  its  oxygen  in  the  form  of  gas,  which  ia  extricated  only  by  the  decomposition 
w  OHhonic  add. 

1^1.  Descent  of  the  proper  Juice*     When  the  sap  has  been  duty  elaborated  in  the  leaf 
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by  means  of  the  fle?enl  prooeata  that  have  just  been  deMribed,  it  assumes  the  appel- 
lation of  the  cambiunh  or  proper  juice  of  the  plant.  In  this  ultimate  state  of  elaboration 
it  is  found  chiefly  in  the  bark,  or  rather  between  the  bark  and  wood,  and  may  very  often 
be  distinguished  by  a  peculiar  colour,  being  sometimes  white,  as  in  the  several  species  of 
spuige,  end  sometimes  yellow,  as  in  celandine.  It  is  said  to  be  the  principal  seat  of  the 
medical  virtues  of  plants ;  and  was  regarded  by  Malpighi  as  being  to  the  plant  what  the 
blood  is  to  the  animal  body,  the  immediate  principle  of  nourishment  and  grand  support 
of  life ;  which  opinions  he  endeavours  to  establish  by  the  following  analogies :  if  the  blood 
escapes  from  the  vessels  of  the  animal  body,  it  forms  neither  flesh  nor  bone,  but  tumours  ; 
if  the  proper  juices  of  the  plant  are  eztiavasated,  they  form  neither  bark  nor  wood,  but  a 
lump  of  gum,  resin,  or  inspLssated  juice.  The  disruption  of  the  blood-vessels,  and  conse- 
quent loss  of  blood,  iigure  and  often  prove  fatal  to  the  animal ;  the  extravasation  of 
the  proper  juice  injures  and  often  proves  ftttal  to  vegetables,  unless  the  evil  is  prevented 
by  the  skill  and  management  of  the  gardener.  Whatever  may  be  the  value  of  these  re- 
marks as  tending  to  establish  the  analogy  in  question,  it  cannot  be  doubted  that  the  cam^ 
Hum,  or  proper  juice,  constitutes  at  least  the  grand  principle  of  vegetable  oiganisalion  ; 
generating  and  developing  in  succession  the  several  organs  of  die  plant,  or  furnishing  the 
vital  principle  with  the  immediate  materials  of  aasimiiation. 

1568.  T%e  proper  Juke  ia  coiwyerf  to  tke  several  parit  </  tkejOmU  hjf  an  aprnvpriaU  wet  i^'BOsels,  One 
of  the  ourlieit  and  most  utlsfacCory  experimenta  on  this  niMect.  at  leait  as  far  as  regards  the  return  of 
the  proper  Juice  throush  the  leaf  and  leaf-^talk,  is  that  of  Dr.  Darwin,  which  was  conducted  as  ftallowa : 
a  stalli  of  the  Suphdma  heli(Mc(>p>a,  fUmished  with  its  leaves  and  seed-vessels,  was  placed  in  a  dcrortiou 
of  madder.root,  so  as  that  the  lower  portion  of  the  stem  and  two  of  the  inferior  leaves  were  immemd  in 


it  After  remaining  so  for  several  days  the  colour  of  the  decoction  was  distinctly  discerned  passing  along 
the  midrib  of  each  les£  On  the  upper  side  of  the  leaf  many  of  the  ramifications,  going  from  the  midrib 
towards  the  drctunference,  were  observed  to  be  tinged  with  red ;  but  on  the  under  sGle  there  was  ob. 


served  a  system  of  branchins  ves8dS|  originating  in  the  extremities  of  the  leaf,  and  carrying  not  a  red  Imt 
a  pale  milky  fluid,  which,  alter  uniting  in  two  sets,  one  on  each  side  the  midrib,  descended  along  with  It 
into  the  leafstalk.  These  were  the  vessels  returning  the  elaborated  s^x  The  vesseb  obtervabte  on  the 
upper  surfkce  Darwin  calls  arteries,  and  those  on  the  under  surface  he  odls  veins.  To  this  may  be  added 
the  more  recent  discoveries  of  Knight,  who,  in  his  experiments  instituted  with  a  view  to  asoert^n  tiie 
course  of  the  sap^  detected  in  the  ifaff  stslk,  not  only  the  vessels  which  he  calls  central  tubea,  through 
which  the  coloured  infVision  ascended,  together  with  their  appendages,  the  spiral  tubes  ;  but  also  another 
set  of  vessels  surrounding  the  central  tubes,  which  he  distinguishes  by  the  appdlation  of  external  tubea, 
and  which  appeared  to  be  conveving  in  one  direction  or  other  a  fluid  which  was  not  coloured,  but  which 
proved,  upon  fUrther  investigatfon,  to  be  the  descending  proper  Juice  In  tracing  them  upwards  they 
were  found  to  extend  to  the  siunmit  of  the  leaf,  and  In  tracing  them  downwarda  they  were  fauad 
to  extend  to  the  base  of  the  lea£«talk,  and  to  penetrate  even  into  the  inner  bark.  Aoeontti^ 
to  Knight,  then,  there  are  three  sets  of  vessels  in  leaves,  the  central  tubes,  the  niral  tubes,  and  the 
external  tube&  But  by  what  means  is  the  proper  Juice  conducted  tnm  the  base  of^tbe  leaf.4talk  to  the 
extremity  of  the  root?  This  was  the  chief  oUect  of  the  enquiry  of  the  earlier  phvtoilogists  who  had  not 
yet  begun  to  trace  its  progress  In  the  leaf  and  leaf-stalk ;  but  who  were  acquainted  with  fhcts  indicatli« 
at  least  the  descent  of  a  fluid  in  the  trunk.  Du  Hamd  stript  sixty  trees  of  their  bark  in  the  course  of  the 
qiring,  laying  them  bare  fkom  the  upper  extremity  of  the  trunk  and  branches  to  the  root ;  the  experiment 
moved  Indeed  fktal  to  them,  as  tfiey  all  died  In  the  course  of  three  or  four  yearn  But  many  of  them 
had  made  new  productions  both  of  wood  and  bark  flrom  the  buds  downwards,  extending  In  some  cases  to 
the  lenoth  of  a  fbot  j  thousfa  very  fbw  of  tiiem  had  made  any  new  productions  ftam  the  root  upwards. 
Hence  It  is  that  the  proper  Juice  not  only  descends  from  the  extremity  of  the  leaf  to  the  extrsmitv  of  the 
root,  but  nnerates  also  In  its  descent  new  and  additional  parta  The  experiments  of  Knight  on  this  aub. 
Ject  are,  if  possible,  more  convincing  than  even  those  of  Du  HameL  From  the  trunks  of  a  number  of 
young  crab  trees  he  detached  a  ring  of  bark  of  half  an  inch  in  breadth.  The  sap  rose  in  them,  and  the 
portion  of  the  trunk  above  the  ring  augmented  as  in  the  other  subjects  that  were  not  so  treated,  while  the 

-  ^      "  •       •"  .  led  at  alL    The  upper  lips  of  ('  *  *  '" 

made  scarcely  any  ai 
t  arising  tnm  it  allowed  to  rems    ,  . 

bud  began  immediatdy  to  augment  in  sise,  while  the  portion  between  the  Imd  and  incidoo  remained 


dy  augmented  at  alL    The  upper  lips  of  the  wounds  made  oonsidcnbie 

. ..elowerUps  made  scarcely  any  advances  upwards;  but  if  abud  were  protruded 

under  the  ring,  and  ue  shoot  arislog  tnm  it  allowed  to  remain,  then  tht  nortioa  of  the  trunk  below  that 


nearly  as  before.    When  two  circidar  incisions  were  made  in  the  trunk  so  as  to  leave  k  ring  of  bark  be. 
twoen  them  with  a  leaf  growing  from  it,  the  portion  above  the  leaf  died,  while  the  portion  below  the  leaf 


1  when  the  upper  part  of  a  branch  was  stripped  of  its  leaves  the  bark  withered  as  ftr  as  it  waa 

stript    Whence  it  Is  evident  that  the  sap  which  has  been  eteborated  in  the  leaves  and  converted  into 

~iper  Juice,  descends  through  the  channel  of  tfie  bark,  or  rather  between  the  bark  and  albumum  to 

t  extremity  of  the  root,  elftctlng  the  devdopement  of  new  and  additional  psrta.     But  not  only  la 

...... .._  .  .^, .   ..    "le  diannd  of  the  descent  of  the  proper  Juice  after  enf   "       ""    *       "^ 


the  bark  thus  ascertained  to  be  the  diannd  of  the  descent  of  the  proper  Juice  after  entering  the  trunk  ; 
the  oeculiar  vessels  throu^  which  it  immediately  passes  have  been  ascertained  alsa  In  the  language 
of  Knlaht  they  are  merriy  a  continuation  of  the  external  tubes  already  noticed,  which  after  ouittinc  the 


base  of  the  foot-stalk  he  describes  as  not  onlf  penetrating 
'        '  "^  extremity  of  t 

^ in  the  bark  of  woody  p 

toit;  and  so  well  adapted  by  the  width  of  their  diameter  to  aflbrd  a 


and  oonducttn|  the  proper  Juice  to  ttie  very  extremity  t 


the  large  or  rawer  simple  tubes  so  abundant  in  the  bark  of  wood; 


1563.  Cautet  of  ducent.  The  proper  juice  then,  or  sap  elaborated  in  the  leaf,  de- 
scends by  the  returning  vessels  of  the  leaf  stalk,  and  by  the  longitudinal  vessels  of  the 
inner  bark,  the  large  tubes  of  Miibel  and  external  tubea  of  Knight,  down  to  the  extre- 
mity of  the  root 

1564.  Tke  deiomiqf  ike  proper Jmieewu  regarded  by  the  earlier  phytologisu  as  resulting  fhmi  theaaeney 
of  gravitation,  owing  perhaps  more  to  the  readiness  with  which  the  conjecture  suggests  itself  than  lb  the 
satlsftction  which  it  givea  But  the  Insaflteiency  of  this  cause  was  clearly  pointed  out  by  Du  Hame^ 
who  observed  in  his  experimenta  with  ligatures  that  the  tumour  was  always  formed  on  the  side  next  to 
the  leaves,  even  when  the  branch  was  bent  down,  whether  by  nature  or  art,  so  as  to  point  to  the  earth.  In 
which  case  the  power  propelling  the  proper  Juice  is  acting  not  only  in  oppodtion  to  that  of  gravitatibii, 
but  with  such  fbroe  as  to  overoone  it  This  is  an  unansweraUe  argument ;  and  yet  it  sesnis  to  have 
been  altogether  overlooked,  or  at  least  undervalued  in  its  importance,  by  Knight,  who  endeavours  to 
aocount  for  the  efftct  by  ascribing  It  to  the  Joint  operation  of  gravitation,  capillary  attraction,  tfie  waviiv 
motion  of  the  tree,  and  the  sttnoture  of  the  eendnctiag  veassls ;  but  the  greatest  of  these  causes  isgm. 
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▼TtatJoa  Certain  H  is  that  grsritation  has  consadenble  influence  in  preventing  the  de<oent  of  the  tap  in 
y.mnf  *hecta  of  trees  vhich  havegrovn  upright;  the«e,  when  bent  down  after  being  fullv  K"iwn,  fonn 
lan^pr  maii,  and  often  bloseom  in<^ad  of  leafbudii  This  practice,  with  a  \iew  to  the  production  ofhlos. 
sombiidA,  is  fmjuently  adc^ed  by  gardeners  {Hori.  Trans.  L  i)7.)  in  trainirjg  fruit  trees.  —  These  causes 
are  eaeh,  po-haps,  of  soane  efficacy ;  and  yet  even  when  taken  altogether  they  are  not  adequate  to  the  pro- 
durtioc  w  the  effect.  The  greatest  stress  is  laid  upon  gravitation  ;  but  its  agencv  is  obvjouilv  over-rated, 
at  i«  evidrtit  from  the  case  of  the  pendent  shooO  of  the  weeping  willow  ;  and' if  gravitation  is  so  very 
effir;arirai«  m  fsnlitating  the  descent  of  the  proper  juice,  how  comes  its  influence  to  l>e  su*j>ended  in  the 
case  of  the  asccxiding  sap  ♦  The  action  of  the  silver  grain  will  scarcely  be  sufl!icient  to  overcome  it ;  and 
if  it  ifea^jki  be  said  that  the  sap  ascends  through  the  tubes  of  the  alburnum  by  means  of  the  agency  of  ihe 
vital  pnrwr.ple,  why  may  not  the  same  vital  principle  conduct  also  the  proper  juice  through  the  returning 
▼«i^:«  of  the  ix^rkf  In  short,  if,  with  Saussure,  we  admit  the  existence  of  a  contracting  i»ower  in  the 
farmtr  ci»c  sufficient  to  propel  the  sap  firom  ring  to  ring,  it  will  be  absolutely  neccMary  to  admit  it  alito  in 
til*-  lifter.  Thus  we  a»ign  a  cause  adequate  to  the  production  of  the  effV-ct,  and  avoid  at  the  same  time 
Lhe  tr.^«fns5i«i  of  that  most  fundamental  principle  of  all  sound  philosophy  which  forbids  u«  to  multiply 
ea(Ma<  without  aecessity.    M.  Dutrochet's  hypothesis  (1560.)  for  the  ascent  of  the  sap  accounts  equally  for 

iSrdckCfeDt. 

Sect.  IV.     Process  of  Vegetable  DevelojJemeni, 

1565.  Hie  production  of  the  iUffereni  jtarts  and  organ*  of  plants  is  effected  by  the  as&i- 
mlladoa  of  the  propar  jiuce.  The  next  object  of  our  enquiry,  therefore,  will  be  that  of 
traciag  out  the  ordifr  of  tfie  derelopement  of  the  several  parts,  together  with  the  peculiar 
ukod^  of  operation  adopted  by  the  vital  principle.  But  this  mode  of  operation  is  not 
exactly  the  same  in  herbaceous  and  annual  plants  as  in  woody  and  perennial  plants.  In 
the  Conner,  the  process  of  derelopement  comprises  as  it  were  but  one  act  of  the  vital  prin- 
dpie,  the  parts  being  all  unfolded  in  immediate  succession,  and  without  any  perceptible 
iaterupdoa  till  the  plant  is  complete.  In  tlie  latter,  the  process  is  carried  on  by  gradual 
and  de6xute  stages  easily  cognisable  to  the  senses,  commencing  with  the  approach  of 
^[jrin^,  and  terminating  with  the  approach  of  winter ;  during  which,  the  functions  of  the 
vital  principle  seem  to  be  altogether  suspended,  till  it  is  aroused  again  into  action  by  the 
warmth  of  the  succeeding  spring.  The  illustration  of  the  latter,  however,  involves  also 
thai  id  the  fornix;  because  the  growth  of  the  first  year  exemplifies  at  ihe  same  time  the 
growth  of  annuals,  while  the  growth  of  succeeding  years  exemplifies  whatever  is  peculiar 
tu  pemniahu 

1566.  EUwtentary  organs.  If  the  embryo,  on  its  escape  from  the  seed  and  conversion 
into  a  plant,  is  taken  and  minutely  inspected,  it  will  be  found  to  consist  of  a  root,  plume- 
let^ and  incipient  stem,  which  have  been  developed  in  consecutive  order ;  and  if  the 
piam  is  taken  and  dissected  at  this  period  of  its  growth,  it  will  be  found  to  be  composed 
nserc'ly  of  an  epidermis  enveloping  a  soft  and  pulpy  substance,  that  forms  tlic  mass  of 
the  individual ;  or  it  may  be  furnished  also  with  a  central  and  longitudinal  fibre  ;  or  with 
buwiles  of  longitudinal  fibres  giving  tenacity  to  the  whole.  These  parts  have  been  de- 
vekjped,  no  doubt,  by  means  of  the  agency  of  the  vital  principle  operating  on  the  proper 
juice  ;  but  what  hsve  been  the  several  steps  of  operation  ? 

LJo7.  So  aiisfacttfry  explication  of  this  ohenomenon  has  yet  been  t^red.  It  is  likely,  however,  that  the 
r^-irasenu  cf  ail  the  uirti  of  the  plant  do  already  exist  in  the  embryo  in  such  specific  order  of  arrange. 
SKCt  as  shall  beet  fit  them  for  future  developement,  bv  the  introsusception  of  new  and  additional 
partick<.  The  peliicle  constituting  the  vegetable  epidermu  has  generally  been  regarded  as  a  membrane 
eiKiestiaQT  distinct  from  the  parts  which  it  covers,  and  as  generated  with  a  view  to  the  discharge  of  Humc 
parUcnJar  function.  Some  phytologists,  however,  have  viewed  it  in  a  light  altogether  ditl'erent,  and  have 
refs-ied  it  as  being  merely  the  effect  of  accident,  and  nothing  more  than  a  scurf  formed  on  the  exterior 
asii  pii^py  dorfoce  of  the  parenchyma  indurated  by  the  action  of  the  air.  It  is  more  probably,  however, 
farmeii  by  the  agency  of  tne  vital  principle,  even  while  the  plant  is  yet  in  embryo,  for  the  very  purpose  of 
prrxertiag  it  from  injury  when  it  shall  nave  been  exposed  to  the  air  in  the  process  of  vegetation.  There 
*se  sereni  respects  in  which  an  analogy  between  the  animal  and  vegetable  epidermis  is  suflRciently 
•trikiog:  they  are  both  capable  of  great  expansion  in  the  growth  of  the  subject;  they  are  both  easily 
rcfsserated  when  injured  (except  in  the  case  of  indiu-ation},  and  seemingly  in  the  same  manner;  they 
axe  iMtAh  sutgect,  in  certain  caaes,  to  a  constant  decay  and  repair;  and  they  both  protect  fl-om  injury  the 
porisendaed. 

1568.  CamposUe  organs.  The  elucidation  of  the  developement  of  the  composite 
organs  involves  the  discussion  of  the  two  following  topics  :  —  the  foiraation  of  the  annual 
pUat,  and  of  the  original  shoot  of  the  perennial ;  and  the  formation  of  the  subsequent 
layers  that  are  annually  added  to  the  perennial. 

1569.  Annvals  and  annual  shoots.  If  a  perennial  of  a  year's  growth  is  taken  up  in 
^e  beginning  of  winter,  when  the  leaves,  which  are  only  temporary  organs,  have  fallen, 
it  will  be  found  to  consist  of  a  root  and  trunk,  surmounted  by  one  bud  or  more.  The 
root  b  the  radicle  expanded  into  the  form  peculiar  to  tlie  species,  but  the  trunk  and  buds 
'lafve  been  generated  in  the  process  of  vegetation. 

l??o.  The  root  or  trmmk,  if  taken  and  cut  into  two  by  means  of  a  transverse  section,  will  be  found 
to  caeasi  alraidy  of  bark,  wood,  and  pith.  Here,  then,  is  the  termination  of  the  growth  of  the  annual, 
*)d  of  the  finft  stage  of  the  growth  of  the  perennial :  how  have  their  several  parts  or  organs  been 

l3'  L  TkepUk  Kems  only  a  modificatum  of  the  original  pulp,  and  the  same  hypothesis  that  accounts  for 
th?  6naatkn  of  the  one  will  account  alao  for  the  formation  of  the  other;  but  the  pith  and  pul|*,  or 
P^^^schrma,  are  ultimately  converted  into  organs  essentially  distinct  ft-om  one  another,  though 
ptr7t<4c$ijits  hare  bcm  much  puzsled  to  assign  to  each  its  resiiective  functions.  In  the  ages  in  which 
t^T^eM^pol  o^iooM  were  formed  without  enquiry,  one  of  the  vulgar  errors  of  the  time  seems  to  have 
w^  that  the  functioo  of  the  i^th  was  that  of  generating  the  stone  of  friiit,  and  that  a  tree  deprived  of  iu 
?ath  would  n-oduce  fruit  without  a  stone  (PAf*.  des  Arb.^  liv.  i.  chap.  3.)  :  but  this  opinion  is  bv  much  too 
atwud  Co  raoit  a  serious  reftitation.  Another  early  opinion,  exhibiting,  however,  indications  of  legitimate 

K 
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enquiry,  was,  that  the  pith  was  analogous  to  the  heart  «id  brain  of  animals,  as  related  bv  M aliri^l ;  who 


did  not  himself  adopt  it,  but  Iwlieved  the  pith  to  be,  like  the  cellular  tissue  the  ▼isoera  in  wblcfi  the  sap 
was  elaborated  for  the  nourishment  of  the  t^ant,  and  for  the  protrusion  of  future  budsi  Bfagnol  thought 
that  it  produced  the  flower  and  fruit,  but  not  the  wood.  Du  Hamd  regarded  it  as  being  merely  an  exten- 
sion of  the  pulp  or  cellular  tissue,  without  being  destined  to  perform  any  important  Ainction  in  the  proceaa 
of  vegetati(».  But  Linraeus  was  of  opinion  that  it  produces  even  the  wood ;  re»arding  it  not  only  as  the 
source  of  yegetable  nourishment,  but  as  being  also  to  the  Tn^etable  what  the  brain  and  qilnal  marrow 
are  to  animals— the  source  and  seat  of  lifie.  In  these  opinions  there  may  be  something  of  truth,  bat 
they  have  all  the  common  fkult  of  ascrilring  to  the  pith  dther  too  little  or  too  much.  Mr.  Lindsay  of 
Jamaica  suggested  a  new  opinion  on  the  subfect,  regarding  it  as  bong  the  seat  of  the  Initaldlity  of  the 
leaves  of  theMimiwa;  and  »r  J.  E.  Smith  says,  he  can  see  nothing  to  invalidate  the  arguments  on  which 
this  opinion  is  founded.  Plenck  and  Knight  regard  it  as  destined  by  Nature  to  be  a  reservirir  of  moisture  to 
supply  the  leaves  when  exhausted  by  excess  of  perspiration.  Hence  it  appears  that  the  peculiar  ftinction 
of  the  pith  has  not  yet  been  altogether  satisfoctorily  ascertained ;  and  the  difficulty  of  ascertaining  it  haa 
been  thought  to  be  increased  from  the  circumstance  of  its  seeming  to  be  only  of  a  temporary  use  in  the 
process  of  vegetation,  by  its  disappearing  in  the  aged  trunk.  But  although  it  is  thus  only  temporary 
as  relative  to  the  body  of  the  trunk,  yet  it  is  by  no  means  temporary  as  rdative  to  the  process  of 
vegetation,  the  central  part  of  the  aged  trunk  being  now  no  longer  in  a  vegetating  state,  and  the 
pith  being  always  present  in  one  shape  or  other  in  the  annual  plant,  or  in  the  new  additions  that  are 
annually  made  to  perennials.  The  pith,  then,  is  essential  to  vegetation  in  all  its  stages :  and  from  the 
analogy  of  its  structure  to  that  of  the  pulp,  or  parenchyma,  which  is  known,  as  in  the  leaf,  to  be  an  organ 
of  elaboration,  the  ftinction  of  the  pith  is  most  probably  that  of  giving  some  peculiar  elaboration  to 
the  sap. 

1572.  7%«  generation  qfthe  layer  of  wood  M  woody  plants,  or  of  the  parts  analogoos  to  wood  in  the  case 
of  herbaceous  plants,  has  been  hitherto  but  little  attended  to.  If  we  suppose  the  rudiments  of  the 
diffbrent  parts  to  exist  already  in  the  embryo,  then  we  have  only  to  account  for  their  developement  by 
means  of^the  introsusception  and  assimilation  of  sap  and  proper  Juice:  but  if  we  suppose  them  to  be 
generated  in  the  course  of  vegetation,  then  the  difficulty  of  the  case  Is  augmented;  and,  at  the  best,  we 
can  only  state  the  result  of  operations  that  have  been  so  long  continued  as  to  present  an  eflbct  cognisable 
to  the  sense  of  sight,  though  the  detail  of  the  process  is  often  so  very  minute  as  to  escape  even  the  nicest 
observation.  AU,  then,  that  can  be  said  on  the  subject  is  merely,  that  the  tubes,  however  formed,  do,  by 
virtue  of  the  agency  of  the  vital  principle  operating  on  the  proper  Juice,  always  make  their  appearance  at 
last  in  a  uniform  and  determinate  manner,  accorang  to  the  tribe  or  species  to  which  the  plant  beloags, 
uniting  and  coalescing  so  as  to  form  either  a  circular  layer  investing  the  pith,  as  in  woody  plants ;  a 
number  of  divergent  layers  intersecting  the  pith,  as  in  some  herbaceous  plants ;  or  bundles  of  longitudinal 
and  woody  fibre  interspersed  throughout  the  pith,  as  in  others.  In  the  same  manner  we  may  account  for 
the  formation  of  the  layer  of  bark. 

1573.  PerenrUaU  and  their  anntuU  layer  If  a  perennial  is  taken  at  the  end  of  tlie 
second  year  and  dissected,  as  in  the  example  of  the  first  year,  it  will  be  found  to  bare 
increased  in  height  by  the  addition  of  a  perpendicular  shoot,  consisting  of  bark,  wood, 
and  pith,  as  in  £e  shoot  of  the  former  year ;  and  in  diameter  by  the  addition  of  a  new 
layer  of  wood  and  of  bark,  generated  between  the  wood  and  bark  of  the  former  year,  and 
coyering  the  original  cone  of  wood,  like  the  paper  that  covers  a  sugar-loaf :  this  is  the 
fact  of  the  mode  of  augmentation  about  which  phytologists  have  not  differed,  tfaotigh 
they  have  differed  widely  with  regard  to  the  origin  of  the  additional  layer  by  which  die 
trunk  is  increased  in  diiuneter.  Malpighi  was  of  opinion  that  the  new  layer  of  wood  ia 
formed  from  the  liber  of  the  former  year. 

1574.  The  new  layer  qfteood  linnaus  considered  as  formed  fnm  the  pith,  which  is  absurd,  becanae  ttie 
ofnnion  goes  to  the  inversion  of  the  very  order  in  which  the  layer  is  fbrmed,  the  new  layer  being  always 
exterior  to  the  old  one:  But,  according  to  the  most  general  opinion,  the  layer  was  thought  to  be  formed 
from  a  substance  oozing  out  of  the  wood  or  bark— first  a  limpid  fluid,  then  a  viscid  puip.  and  then  a  thin 
layer  attaching  itself  to  the  former;  the  substance  thus  exuding  from  the  wood  or  baric  was  gencxaUy 
regarded  as  being  merelv  an  extravasated  mucilage,  which  was  somehow  or  other  converted  into  wood 
and  bark :  but  Du  Hamel  regarded  it  as  being  already  an  organised  substance,  consisting  of  both  odlular 
and  tubular  tissue,  which  he  designated  by  the  appellation  or  the  cambium,  or  proper  juice 

ISIS.  Knight  hae  thrown  the  highest  degree  qf  elucidation  on  this,  one  qf  the  most  obscure  and  intri- 
cate processes  <a  the  vegetable  economy,  in  having  shown  that  the  sap  is  elaborated,  so  as  to  render  It  fit 
for  the  formation  of  new  parts,  in  the  leaf  only.  If  a  leaf  or  branch  of  the  vine  is  grafted  even  on  the 
fruit-stalk  or  tendril,  the  graft  will  still  succeed :  but  if  the  upper  part  of  a  branch  is  stripped  of  its  leaves, 
the  bark  will  wither  as  fiir  as  it  is  stripped ;  and  if  a  portion  of  bark  ftimished  mth  a  leaf  is  insulated  by 
means  of  detaching  a  ring  of  bark  above  and  below  it.  the  wood  of  the  insulated  portion  that  is  above  the 
leaf  is  not  augmented :  this  shows  evidently  that  the  leaf  gives  the  elaboration  necessary  to  ttie  formation 
of  new  parts,  and  that  without  the  agency  of  the  leaf  no  new  part  is  generated :  —  Such  then  is  the  mode 
of  the  augmentation  of  the  plant  in  the  second  year  of  its  growth.  It  extends  in  width  by  a  new  layer 
of  wood  and  of  bark  insinuated  between  the  wood  and  bark  of  the  farmer  year;  and  in  height  by 
the  addition  of  a  perpendicular  shoot  or  of  branches,  generated  as  in  the  shoot  of  the  first  year. 
But  if  the  plant  is  taken  and  dissected  at  the  end  of  the  third  year,  it  will  be  flnind  to  have  augmented  in 
the  same  manner ;  and  so  also  at  the  end  of  the  succeeding  year,  as  long  as  it  shall  continue  to  IItc  ;  so 
that  the  outermost  layer  of  bark,  and  innermost  layer  of  wood,  must  have  been  originally  taifgent  ia  the 
first  year  of  the  plant's  growth ;  the  second  layer  of  bark,  and  second  layer  of  woocL  in  the  second  year  ; 
and  so  on  in  the  order  ofsucoession  till  you  come  to  the  layer  of  the  present  year,  which  will  in  like  man- 
ner divide  into  two  portions,  the  outer  forming  one  layer  or  more  of  bark,  and  the  inner  forming  one 
layer  or  more  of  wood.  And  hence  the  origin  of  the  concentric  layers  of  wood  and  of  bark  ia  the  trunk. 
But  how  are  we  to  account  for  the  formation  of  the  divergent  layers,  which  Du  Hamel  erroneously  au|». 
posed  to  proceed  from  the  pith  ?  The  true  solution  of  the  difficulty  nas  been  Aimished  by  Knight,  who^ 
In  tracing  the  result  of  the  operation  of  budding,  observed,  that  the  wood  formed  under  tne  bark  of  the 
inserted  bud  unites  indeed  conftuedly  with  the  stock,  though  stiU  possessing  the  character  and  prqpertiea 
of  the  wood  flnom  which  it  was  taken,  and  exhibiting  divergent  layers  of  new  formation  which  originate 
evidently  in  the  bark,  and  terminate  at  the  line  of  union  between  the  graft  and  stock. 

157&  But  how  is  the  formation  qfthe  wood  that  now  occupies  the  place  qfthe  pith  to  be  accounted  for  ? 
It  appears  that  the  tubes  of  which  the  medullary  sheath  is  composed  do,  in  the  process  of  vegetation, 
deposit  a  cambium,  which  forms  an  interior  layer  that  is  afterwards  converted  into  wood  for  the  purpose 
of  filling  up  the  medullary  canaL 

1577.  Opinion  qf  Darwin  and  Du  Petit  Thenars.  AcconUng  to  these  philosophers,  (and  the  hypothesis, 
we  believe,  was  originally  proposed  by  Dr.  Darwin,)  **  the  phenomena  which  took  place  at  the  poiod  of 
germination  are  renewed  by  every  leaf  which  successively  unfolds  itselC  The  cotyledons  were  the  source 
of  the  fibres  which  were  sent  down  into  the  earth  through  the  root ;  in  like  manner  every  leaf  is  f^aMwl 
to  maintain  a  communication  between  itsdf  and  the  soil,  by  the  means  of  fibres.  Hence  arises  another 
kind  of  increase,  of  which  no  notice  has  yet  been  taken— the  increase  in  thickness.    A  stem,  which  at  the 
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hear  oT  iti  biitb  was  no  tbkkcr  than  a  pin,  in  a  ftw  months  acquires  the  diameter  of  an  inch,  or  more. 
TIlu  arises  from  the  successive  superposition  of  the  bundles  of  fibres  which  arc  created  upon  the  develope- 
atfot  a(  each  leaf,  and  of  ererr  leaf-.bod.  The  latter  makes  its  first  appearance  under  the  Turni  of  a  green 
potat,  vhicb  originates  fiom  the  inner  layers  of  the  ligneous  body,  which  it  traverses,  and  penetrate*^  into 
the  baxk.  A  short  time  after  its  first  appearance,  it  may  be  perceived  that  the  bud  is  lurroundcii  by  a 
ponjon  of  woody  fibre,  which  passes  downwards,  covers  over  the  wood  orevioufly  formed,  and  thus  forms 
a  new  layer.  TTie  existence  of  this  it  is  easy  to  demonstrate ;  for  the  nbres  of  the  leaves  separate  easily 
tmm  the  wood,  but  the  leafJMds.  when  broken  ofl;  evidently  arise  fhnn  the  interior  of  the  wood.  All  the 
oev  pans  ibrmed  by  the  leaf.bod  soon  become  so  completely  identified  with  the  old  wood,  that,  after  a 
sfatftperkd,  no  marks  of  separation  remain.  **    {Londom  Encyclopirdia,  art.  Botany.) 

L'>TS.  Comierrkm  qf  the  tihmrtuan  into  perfect  wood.  In  conseouence  of  the  increase  of  the  trunk  bj 
means  of  the  regular  and  gradual  addition  of  an  annual  layer,  the  Laycn,  whether  of  wood  or  of  bark,  are 
Mcesttrily  of  diSKoit  degrees  of  solidity  in  proportion  to  their  age,  the  inner  layer  of  bark  and  the 
oQt£T  layer  of  wood  being  the  softest ;  and  the  other  layers  increasing  in  their  degree  of  solidity  till  you 
reach  the  oentze  on  the  one  hand,  and  the  circumference  on  the  other,  where  they  are  rcsj»eclively  the 
faardeo,  forming  perfect  wood  or  highly  indurated  hark,  which  bark  sloughs  or  splits  into  chinks,  and  rails 
off  m  thick  eruats,  as  in  the  plane  tree,  fir,  and  birch.  V>'bat  length  of  time,  then,  is  requisite  to  convert 
the  afisumum  into  perfect  wood,  or  the  liber  into  indurated  bark  ;  and  by  what  means  are  they  so  con. 
verted?  There  is  no  fixed  and  definite  period  of  time  that  can  be  positively  a&signetl  as  iieres«,iry  to  the 
complete  induratjoo  of  the  wood  or  bark,  though  it  seems  to  require  a  period  of  a  good  many  years  before 
any  particular  layer  b  converted  from  the  state  of  alburnum  to  that  of  perfect  wooil :  and  porhapi^  no  layer 
has  recerred  its  final  d^ree  of  induration  till  such  time  as  the  tree  has  arrived  at  its  full  growth.  The  indu. 
raiion  of  the  alburnum,  and  its  consequent  durability,  are  attributed  by  many  to  the  Iom  of  tap  whiih  tha 
layer  suMdins  after  the  period  of  its  complete  developement,  when  the  supply  from  the  root  diminishes, 
aad  the  waste  by  evaporation  or  oth<^rwisc  is  still  kept  up,  inducing  a  contraction  or  rondonsatiun  of  its 
etexEsestary  principles  which  augments  the  solidity  of  the  layer,  in  tiie  first  degree,  and  Ixgiii*  the  process 
that  hiture  years  finish.  But  iCnight  tielieves  the  induration  of  the  alburnum,  as  distingmsii'ible  in  the 
vntttr,  to  be  owing  rather  to  some  substance  deposited  in  it  in  the  course  of  the  preceding  summer,  which 
he  regards  as  being  the  proper  juice  in  a  concrete  or  inspissated  state,  tmt  which  is  carried  off  again  by  the 
siy  as  it  aaeends  in  the  spring. 

1579.  Orcvlation  of  vegetable  juices.  After  the  discovery  of  the  circuUtioa  of  the 
blood  of  animals,  phytologists,  who  were  fond  of  tracing  analogies  between  the  animal 
aad  vegetable  kingdoms,  began  to  think  that  there  perhaps  existed  in  plants  al.so  a  drcu- 
latioD  of  fluida.  The  sap  was  supposed  to  be  elaborated  in  the  rooL  The  vessels  in 
which  it  was  propelled  to  the  summit  of  the  plant  were  denominated  arteries ;  and  the 
vesaek  in  wfaicfa  it  was  again  returned  to  the  root  were  denominated  veins.  Du  Hamel, 
while  he  admits  the  ascent  of  the  sap,  and  descent  o^  the  proper  juice,  each  in  peculiar 
and  ai^Hopriate  vessels,  does  not,  however,  admit  the  doctrine  of  a  circulation,  which 
seems,  about  the  middle  of  die  last  century,  to  have  fallen  into  disrepute.  For  Hales,  who 
cxMitended  for  an  alternate  ascent  and  descent  of  fluids  in  the  day  and  night,  and  in  the 
same  vessela,  or  for  a  sort  of  vibratory  motion,  as  he  also  describes  it,  gave  no  countenance 
whatever  to  the  doctrine  of  a  circulation  of  juices.  But  the  doctrine,  as  it  appears,  has 
been  again  revived,  and  has  met  with  the  support  of  some  o{  the  most  distinguished  of 
randcm  phytologists.  Hedwig  is  said  to  have  declared  himself  to  be  of  opinion,  that  plants 
have  a  circulation  of  fluids  similar  to  that  of  animals.  Corti  is  said  to  have  discovered  a 
spedes  of  circullion  in  the  stem  of  the  Chara,  but  confined,  it  is  believed,  wittiin 
the  limits  of  the  intemodia.  Willdenow  has  also  introduced  the  subject,  and  de- 
fended the  doctrine  {Principles  cf  B(Aany<,  p.  85)  ;  but  only  by  saying  he  believes  a  cir- 
mlarioo  to  exist,  and  that  it  is  impossible  for  the  leafless  tree  to  resist  the  cold  if  there  is 
not  a  drculatioin  of  fluids.  Knight  has  given  his  reasons  somewhat  in  detail ;  and 
though  his  doctrine  of  a  circulation  should  be  false,  yet  the  account  which  he  gives  of  the 
{Bogress  and  agency  of  the  sap  and  proper  jtiice,  short  of  circulation,  may  be  true.  The 
sum  of  the  account  is  as  fc^ows :  —  When  the  seed  is  deposited  in  the  ground  under 
proper  conditions,  moisture  is  absorbed  and  modified  by  the  cotyledons,  and  conducted 
directly  to  the  radicle,  which  is  by  consequence  first  developed.  But  the  fluid  which  has 
been  thus  conducted  to  the  radide,  mingling  no  doubt  with  the  fluid  which  is  now  also 
absOThed  from  the  soil,  ascends  afterwards  to  the  plumelet  through  the  medium  of  the 
ti^Ks  of  the  alburnum.  The  plimielet  now  expands  and  gives  the  due  preparation  to  th 
ascending  sap,  returning  it  in  its  elaborated  state  to  the  tubes  of  the  bark,  through 
which  it  again  descends  to  the  extremity  of  the  root,  forming  in  its  progress  new  bark  and 
new  alburnum ;  but  mixing  also,  as  be  thinks,  with  the  alburnum  of  the  former  year, 
where  such  albumum  exists,  and  so  completing  the  drculation. 

1580.  DecomposUe  organs.  To  Uie  above  brief  sketch  of  the  agency  of  the  vital 
priadple  in  the  generation  or  growth  of  the  elementary  and  composite  organs,  there  now 
recnins  to  be  added  that  of  the  progress  and  mode  of  the  growth- of  the  decomposite  or- 
piH,  or  organs  inunediately  constituting  the  plant,  as  finishing  tlie  process  of  the  vege- 
tiUe  devel<^>ement.  This  will  include  the  phenomena  of  the  ultimate  developement  of 
the  root,  stem,  branch,  bud,  leaf,  flower,  and  fruit. 

19B1.  The  root  From  the  foregoing  observations  and  experiments,  it  appears  that  the  roots  of  plants 
srai  least  of  woody  plants,  are  aagmented  in  their  width  by  the  addition  or  an  annual  layer,  and  in  their 
I^fth  by  the  addition  of  an  annual  shoot,  bursUng  firom  the  terminating  fibre  But  how  is  the  develope- 
^ffA  of  the  shoot  eflfectcd  t  Is  it  by  the  introsusception  of  additional  particles  throughout  the  whole  of 
its  extent;  or  only  by  additions  depositad  at  the  extremity?  In  order  to  ascertain  the  fact,  with  regard 
IB  the  ebogatioa  of  the  root,  Du  Hamel  instituted  the  following  experiment :  —  Having  ^lassed  several 
(hreadi  of  ahrer  traasveraely  through  the  root  of  a  plant,  and  noted  the  distances,  he  then  immersed  the 
"M  ia  water.  The  upper  threads  retidned  always  their  relative  and  original  situation,  and  the  lowest 
tknad,  wbicfa  was  placed  within  a  few  lines  of  the  end,  was  the  only  one  that  was  carried  down.  Henca 
*^         '   '  '  '  U  tteroot  is  dongaied  merdy  by  the  extremity.    Knight,  who  from  a  similar  experiment 
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obtained  the  came  result,  deduced  from  it  also  tlie  tame  conclusion.  We  van  regard  it,  then,  at  certain, 
that  the  mode  of  the  elongation  of  the  root  it  such  at  it  here  represented,  though  in  the  progreat  of  ito 
dcvelopement.  It  may  afPect  a  variety  of  directions.  The  original  direction  of  the  root  it  generally  perpen. 
diculor,  in  which  it  descends  to  a  considerable  depth  if  not  interrupted  by  some  obstacle.  In  taking  up 
some  young  oak  trees  that  had  been  planted  in  a  poor  soil,  Du  Uamel  found  that  the  root  had  detceiKlea 
almost  four  feet,  while  the  height  of  the  trunk  was  not  more  than  tix  inches.  If  the  root  meets  with  an 
obstacle,  it  then  takes  a  horisontal  direction,  not  by  the  bending  of  the  original  shoot,  but  by  the  sendiDg 
out  of  lateral  shoots.  The  same  eflfect  also  follows  if  the  extremity  of  the  root  it  cut  oflT,  but  not  always  ^ 
for  it  it  a  common  thing  in  nursery  gardens  to  cut  off  the  tap.roots  of  drills  of  seedling  oaks,  without 
removing  them,  by  a  sharp  tpode,  and  these  generally  uuih  out  uew  tap-roott,  though  not  to  strong  as  the 
former.  When  a  root  ceases  of  its  own  accord  to  elongate,  it  sends  out  lateral  fibres  which  oeeone 
branches,  and  are  always  the  more  vigorous  the  nearer  they  are  to  the  trunk ;  but  the  lateral  branches  of 
horizontal  roots  are  the  lest  vigorout  the  nearer  they  are  to  the  end  next  the  trunk.  In  the  former  case, 
the  increated  luxuriance  is  perhaps  owing  to  the  easy  access  of  oxygen  in  the  upper  divisions ;  but,  in  the 
latter  case,  the  increased  luxuriance  of  the  more  distant  divisions  is  not  so  easily  accounted  for,  if  it  is  not 
to  be  attributed  to  the  more  ample  supply  of  nutriment  which  the  fibres  meet  with  as  they  recede  trota 
the  trunk,  particulariy  if  you  suppose  a  number  of  them  lying  horizontally,  and  diverging  like  tlie  radii  of 
a  circle  But  the  direction  of  rooU  is  so  liable  to  be  aflteted  by  accidental  causes,  tliat  there  is  often  twit 
little  uniformity  even  in  roots  of  the  same  species.  If  plants  were  to  be  sown  in  a  soil  of  the  same  density 
throughout,  perhaps  there  might  be  at  least  as  much  uniformity  in  the  figure  and  direction  of  their  roots, 
a»  in  those  or  their  branches ;  but  this  will  seldom  happen.  For  if  the  root  is  injured  by  the  attacks  of 
insects,  or  interrupted  by  stones,  or  earth  of  too  dense  a  quality,  it  then  sends  out  lateral  branches,  as  in 
the  above  cases ;  sometimes  extending  in  length,  by  following  the  direction  of  the  obstacle,  and  some. 
times  ceasing  to  elongate,  and  forming  a  knot  at  the  extremity.  But  where  the  soil  has  been  loosened  by 
digging  or  G^herwise,  the  root  generally  extends  itself  to  an  unusual  length  ;  and  where  it  it  both 
loosened  and  enriched,  it  divides  into  a  multiplicity  of  fibres.  This  it  alto  the  case  with  the  roots  of 
plants  vegetating  in  pots,  or  near  a  river,  but  apeciallv  in  water.  Where  roots  faa\e  some  oontiderable 
obttaclc  to  overcome,  they  will  often  acquire  a  atrensth  proportioned  to  the  difficulty :  sometimes  they 
will  penetrate  through  the  hardest  toil  to  get  at  a  soil  more  nutritive:  and  sometimes  they  will  insinuate 
their  fibres  into  the  crevices  even  of  walls  and  rocks,  which  they  will  burst  or  overturn.    This  of  course 

Suiret  much  time,  and  doei  much  injury  to  the  plant  Roott  consequently  thrive  best  in  a  toil  that  is 
ther  too  loose  nor  too  dense}  but  at  the  nourishment  which  the  root  abioriis  is  chiefly  taken  up  by 
the  extremity,  to  the  toil  it  often  more  exhautted  at  tome  distance  from  the  trunk  than  immediately 
around  it  Uu  Uamd  regards  the  small  fibres  of  the  root,  which  absorb  the  moisture  o€  the  soil,  as  being 
analogous  to  the  lactealt  of  the  animal  lyitem.  which  absort)  the  food  digested  bv  the  ttomach :  but  the 
root  it  rather  to  be  resided  at  the  mouth  or  the  plant,  lelecting  what  it  userul  to  nourishment,  and 
renting  what  is  yet  in  a  crude  and  indigestible  state  -,  the  larger  portions  of  it  serving  also  to  fix  the 
plant  in  the  soil,  and  to  convey  to  the  trunk  the  nourishment  absorbed  by  the  smaller  fibres,  which, 
ascending  by  the  tubes  of  the  alburnum,  is  thus  conveyed  to  the  leaves,  the  digestive  organs  of  plantsL 
Du  Hamel  thinks  that  the  roots  of  plants  are  fUmished  with  prcuorganised  germs,  by  which  they  are 
enabled  to  tend  out  lateral  branchet  when  cut,  though  the  existence  of  such  germs  is  not  proved ;  and 
affirms,  that  the  extremities  of  the  fibres  of  the  root  die  annually,  like  the  leaves  of  the  trunk  and 
branches,  and  are  again  annually  renewed ;  which  last  peculiarity  Professor  WiUdctiow  affirms  also  to  be 
the  fact,  but  without  adducing  any  evidence  by  which  it  appears  to  be  satisfactorilv  substantiated.  On 
the  contrary.  Knight,  who  has  also  made  some  observations  on  this  subject,  says,  it  doet  not  appear  that 
the  terminatins  fibres  of  the  roots  of  woody  plants  die  annually,  though  those  of  bulbous  roott  are  fimnd 
to  do  to :  but  the  fibret  of  creeping  plants,  at  the  common  crowfoot  and  strawberry,  certainly  die  snnu- 
ally,  at  do  those  of  the  vine. 

1582.  Tke  stem.  The  stem,  like  the  root,  or  at  least  the  stem  of  woody  plants,  is  also  augmented  in 
width  by  the  addition  of  an  annual  layer,  and  in  length,  by  the  addition  of  an  annual  shoot  bursting  from 
the  terminating  bud.  Is  the  dcvelopement  of  the  shoot  issuing  fkom  the  stem  efiteted  in  the  tame  man. 
ner  also?  The  developemeot  of  the  shoot  ttam  the  stem  is  not  effected  in  the  same  manner  as  the 
developement  of  that  horn  the  root,  bv  additions  to  the  extremity  only,  but  by  the  taitrosuaccpcion  of 
additional  particles  throughout  its  wndle  extent,  at  least  In  its  soft  and  succulent  state :  the  lonntudinal 
extension  diminishing  in  proportion  at  the  shoot  acquires  solidity,  and  ceasing  entirely  when  the  wood 
U  perfectly  formed,  though  often  continuing  at  the  summit  after  it  hat  ceaaed  at  the  base.  Hie  exten. 
sion  of  the  shoot  is  inversdy  at  iti  induration,  rapid  while  it  rcmaint  herbaceous,  but  tlow  in  proportion 
as  it  it  converted  bito  wood.  Hence  moitture  and  shade  are  the  most  favourable  to  its  dimgation,  because 
they  prevent  or  retard  its  induration ;  and  hence  the  small  cone  of  wood  which  is  formed  during  the 
first  year  of  the  plant's  growth  increatet  no  more  after  the  approach  of  winter,  either  In  beidit  or  thick, 
nets.  Such  it  the  mode  of  the  growth  and  developement  of  the  trunk  of  perennial  and  woodv  plants,  to 
which  there  exittt  a  striking  exception  in  the  growth  of  the  trunk  of  palms.  Their  internal  structure 
hat  been  ahready  taken  notice  of  at  postesting  no  concentric  or  divereent  layen,  and  no  medullary  canal, 
but  merely  an  aasemblage  of  large  and  woody  fibres.  Interspersed  without  order  in  a  pulp  or  parenchyma, 
softer  at  the  centre,  and  gradually  becoming  harder  as  It  approaches  the  drcumrerence.  When  the 
seed  of  the  pahn  tree  germinates,  it  protrudes  a  circular  row  of  leaves,  or  of  fronds,  which  crowns  the 
radicle,  ukfia  succeeded  in  the  following  year  by  a  similar  row  issuing  fh>m  the  centre  or  bosom  of  the 
former  leaves,  which  ultimatdy  die  down  to  the  base.  This  prooeos  u  continued  for  four  or  five  years 
successively,  without  exhibiting  at  yet  any  appearance  of  a  ttem,  the  remaining  bates  of  the  leaves  or 
flrood  forming  by  their  union  merelv  a  sort  or  knob  or  bulh  At  last,  however,  thev  constitute  by  their 
union  an  indpient  stem,  as  thick  the  first  year  at  it  ever  is  after  s  which  in  the  following  year  u  aus- 
mcnted  in  heighth  as  before,  and  to  in  tuccession  at  lata  at  the  plant  llvet,  the  leaves  alwavt  issuing 
flrom  the  tummit  and  crowning  the  tlem,  which  it  a  regular  column,  but  decaying  at  the  end  of  the  year, 
and  leaving  circular  marks  at  the  pointt  of  insotion,  which  flirrow  the  surface  or  the  plant,  and  indicate 
the  years  of  its  growth. 

1^  The  branckeM.  In  their  mode  of  growth  and  developement,  exhibit  nearly  the  same  appearances 
as  the  trunk  fhxn  which  they  issue.  They  oridnate  in  a  bud.  and  form  also  a  cone  which  consbb  of  pith, 
wood,  and  bark ;  or  rather  they  form  a  double  cone:  for  the  insertion  of  the  branch  into  the  trunk 
resembles  also  a  cone  whose  base  is  at  the  drcumference,  and  whose  apex  is  at  the  centre,  at  least  if  it  is 
formed  in  the  first  year  of  the  plant*s  srowth,  or  on  the  shoot  of  the  present  year ;  but  fUling  short  of  the 
centre  in  proportion  to  the  latenett  of  Tti  fbrmation,  and  number  of  hitervenlng  layers.  Branches  in  their 
devdopement  assume  almost  all  varieties  of  position,  fhim  the  refiected  to  the  horisontal  and  upridttt; 
but  the  lower  branches  of  trees  are  fbund  to  be  generally  paralld  to  the  surface  of  the  soil  on  which  they 
grow,  even  though  that  surface  should  be  the  sloping  side  of  a  hill,  owhig,  as  some  have  thought,  to  the 
•vdution  of  a  greater  number  of  buds  on  the  side  that  forms  the  obtuse  angle  with  the  soil,  in  onnssi 
quence  of  its  being  exposed  to  the  sction  of  a  greater  mass  of  air. 

1584  Tke  bud.  which  in  the  beginning  of  spring  is  so  very  conqilcuous  on  the  trees  of  this  country  as  to 
be  obvious  to  the  most  cardess  observer,  is  by  no  means  conunon  to  all  plants,  nor  to  plants  of  all 
climates;  shrubs  in  generd,  and  annuals  universally,  as  well  as  all  plants  whatever  growlne  within 
the  trofncs,  are  destitute  of  buds,  the  leaf  being  in  them  immediatelv  protruded  Arom  the  bark.  It  is  only 
in  the  woody  plants  of  cdd  climates,  therefore,  that  we  are  to  look  for  budt ;  and  in  them  no  new  part  Is 
added,  whether  proper  to  the  leaf  or  fiower,  without  the  Intervention  of  a  bud.  For  when  the  youi^ 
•hoot  IS  produced,  it  is  at  the  same  time  fUniished  with  new  budt,  which  arc  again  extended  Into  iie« 
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•booti  is  the  faOoviDf  iptlne  *  '*^  tbw  the  bud  b  tobe  regarded  at  ftinnfnf ,  not  only  the  cradle,  but  also 
tti  Tinter  qoarters  of  the  ahoot,  for  which  iU  coat  of  tiled  and  glutinoiu  icales  •e<>rmi  admirably  a<iaptrd. 
It  a  founi  chiefly  ia  the  extremity,  or  oa  the  aor&ce  of  the  young  shoot  or  branch,  and  but  ranly  on  the 
itif3,  exec^  it  be  at  the  collar  wiiere  it  produces  suckers.  It  is  alM  generated  for  the  mo«t  part  in  the 
uik  of  the  leavea,  as  may  be  seen  by  inspecting  the  annual  shoot  of  almost  any  tree  at  random  :  but  it  is 
Dot  uniTioitaUy  so ;  for  to  this  rule  there  exists  a  curious  and  singular  exceirtion  in  the  bud  of  tht*  PIa. 
tsuai,  vbich  is  genemted  in  the  very  centre  of  the  base  of  the  foot..stalk,  and  is  not  di-^covcrable  till  after 
th?  taS  or  the  leaf.  But  how  arc  the  buda  fimrmed  which  are  thus  deveinped  ?  Malpiirhi  thought  they 
wtrre  torraed  from  the  pith  or  cellular  tisaue,  which  Grew  regarded  as  viscera  destined  lor  the  elaboration 
of  the  sap  a^l  pocmsioo  of  Aiture  bada.     Du  Hamel  thinks  the  exterior  scales   of  the  bud  orifrinate 


in  the  interioT  part  of  the  bark,  and  Knigfat  relates  an  experiment  fttmi  which  he  thinks  it  follows  that 

'      •  '  '  '        But  1  •  ■ 

lace  ex 

^'— *-*»    —-•*■*••  **^n    v^«.&a   ^  s«a*^t#a  »»^.^*    aa*   %«««    ■«r«B««^a  %^m    ua  «;^.^r%aill^   DUOa^  aaaa^a   vasmiBi«a«a^    ssi    %sivo«.    ^^a     bsi^    pi«aijivic%. 

a*  the  Toung  bud  does  not  make  its  appearance  till  the  leaves  of  the  preceding  buds  have  expanded,  and 


hcEl,  it  a  erkkmt  that  its  developement  does  not  take  place  except  through  the  medium  of  trie  proper 
jcioe,  Thicfa  has  been  daborated  in  the  leaves  of  preceding  buds,  and  originally  in  those  of  the  plumelet. 


thr  bods  are  formed  ftom  the  deacending  proper  Juice,     but  whatever  may  be  the  actual  onum  of  the 
"~^    -         ••     - -•    t  its  developement  does  not  take  place  except  through  the 
I  daborated  in  the  leaves  of  preceding  buds,  and  originally  i 
s  not  make  its  appearance  till  the  leaves  of  the  preceding  bi 
mE  rsn  ultimately  succeed  if  deprived  of  them  too  soon. 

\3i5.  The  b^k,  it  is  probable,  perfomwthe  same  functions  as  the  leaves  in  the  early  state  of  the  buds,  and 
ocrojiitxidlT  m  all  states.  Otherwise  it  would  not  be  easy  to  account  for  the  growth  of  caetu»e9,  euphor- 
bux,  •^ne  apocyneous  ptanta,  &c.,  which  are  all  destitute  of  leaves.  In  fine,  the  bark  may  be  compared 
Ci>  1  uxuTer&d  leaf,  with  one  surface  only.     {LondoH  Enrp.  art  B(A.) 

lievi  Bulbs  are  so  very  similar  to  buds  both  iu  their  origin  and  developement,  as  to  require  no  specific 
inTfjtigation. 

lisT.  The  beaf.  When  the  lonres  bunt  from  the  expanding  bud,  and  even  long  before  that  period,  as 
Bar  be  seen  by  the  disMCtion  of  the  kMid  in  the  winter,  they  are  complete  in  all  their  uarts.  Ilence  it  is 
<*bTa>us  that  the  leaf,  like  the  young  shoot,  etTects  its  final  developement  by  means  of  the  mtrosu-srtqition 
«' Q?Y  partides  throughout  the  whole  of  its  dimensions ;  and  yet  this  law  of  developement  is  not  common 
to  all  leaves  whatever,  for  the  leaves  c^  liliaceous  plants  extend  chiefly  at  the  point  of  their  junction  with 
the  bufli  The  effect,  perhaps,  of  their  peculiarity  of  structure,  in  being  formed  of  parallel  tubes  which 
extHti  throoghottt  their  whole  length,  without  those  transverse  and  branching  fibres  that  constitute  what 
arv  e£fied  the  nerves  of  the  leaves  of  woody  plants. 

Ijpfe^  Tbejlaiietr  amdfmit.  When  the  flower  bursts  fkom  the  expanding  bud,  and  even  long  before  that 
period,  it  is  already  complete  in  all  its  parts,  as  may  he  seen  also  by  the  dissection  of  the  bud  in 
vintei.  UnmNM  represents  th«  pistil  as  originating  in  the  pith,  the  stamens  in  the  wood,  and  the 
ciTuilaaad  calyx  in  the  inner  and  outer  bark  respectively  :  but  this  account  of  their  origin,  though  ex. 
tmrsdy  pUusibie  at  first  sight,  will  not  bear  the  test  of  minute  examination,  being  contradicted  by  the  ana. 
tcsT  cf  the  parts  themselves  ;  particularly  in  the  case  of  compound  flowers.  KnighL  in  investigating  the 
cepaiaauoo  of  the  apple  and  piear,  endeavoured  to  astsrtain  the  origin  of  the  several  parts  by  tracing  the 
orzuu  of  the  fruit-stJiilk  to  their  termination.  In  the  frutt-stalk  he  thought  he  ccmld  discover  the  pith,  the 
cETitnl  tubes,  spir&I  tubes, and  tubes  of  the  bark,  together  with  its  epidermis :  and  in  tracing  them  to  their 
tmaiiutvra,  he  thought  the  pith  seemed  to  end  in  the  pistils;  the  central  vessels  in  the  stamens,  after 
<^Tergnif  round  the  core  and  approaching  again  in  the  eye  of  the  fVuit ;  and  the  bark  and  epidermis 
IP  the  two  external  skin-i.  Hence  he  infers  that  the  flower  is  a  prolongation  of  the  pith,  wood,  and 
hark    A.  question  of  some  considerable  importance  has  arisen  out  of  this  subject :   does  the  flower  or 


fruit  ebborate  sap  for  its  own  devel<^)ement,  or  is  it  supplied  with  nourishment  from  the  leaf  J-    Bv 

"^tfflnsg  ffli:all  i^anches  of  the  apple,  pear,  and  vine,  with  blossoms  not  exiianded,  in  a  decoction  of  logwood, 

^Qixkt  bund  that  the  central  vessels  were  coloured  by  the  decoction.     By  means  of  a  similar  experiment 


g«n5g 

oc  the  same  sufagects  alter  the  fruit  was  formed,  the  colouring  matter  was  traced  through  the  mass  of  the 
fmst  to  the  base  of  the  stamina.  And  hence  it  appears  that  the  flower  and  fVuit  do  possess  the  power 
r/riaborating  sap  for  their  own  developement  Knight  infers  f^om  the  foregoing  data,  that  the  blossom 
b  n<Miiiahed  from  the  albumuni,  by  means  of  the  mingling  of  the  proper  Juice,  which  the  alburnum  may 
be  imposed  to  mnt*fn,  with  the  si^  in  its  ascent 

SxcTw  V.     Anomalies  </  Vegetable  Developemeta. 

15S9.  ji  devialion  Jrom  the  general  lawt  ef  developemerU  is  occasioned  by  the  interren- 
^oa  of  some  accidental  cause ;  or  of  some  cause  operating  pennancntly  in  certain  sub- 
jecta.  Hence  the  anomaly  may  regard  the  developement  either  of  an  individual  or  a 
spedes,  and  may  occiur  either  in  the  root,  stem,  branch,  leaf,  bud,  flower,  or  fruit,  ac- 
rcfrding  to  tbe  circumstances  in  which  it  is  placed ;  or  it  may  affect  the  habit,  duration, 
or  physcal  virtues  of  the  plant. 

IS90,  The  root.  According  to  the  general  laws  of  vegetable  developement,  plants  of 
^  sme  species  are  furnished  with  the  same  species  oi  root,  not  producing  at  one  time 
a  woody  or  fibrous  root,  and  at  another  time  a  bulbous  root :  and  yet  it  is  found  that 
tbere  are  cases  in  which  changes  of  this  kind  do  occur.  If  part  of  the  root  of  a  tree, 
planted  by  a  pond  ot  river,  protrudes  beyond  tlie  bcmk  so  as  to  be 
partially  immened,  it  divides  at  the  eitremity  into  innumerable 
ramifications,  or  sends  out  innumerable  fibres  from  the  surface, 
vl^cfa  become  again  subdivided  into  fibres  still  more  minute,  and 
^>e  to  the  whole  an  appearance  something  resembling  that  of  the 
tail  of  a  fox  ;  and  it  has  accordingly  been  denominated  by  Du 
Hansel  the  fox-tail  root.  {Jig.  189.) 

15L'L  The  root  of  the  Thleum  prathue,  when  growing  in  a  moist  soil,  which 
tt  saturaJiy  affects,  is  uniformly  fibrous :  but  when  growing  in  a  dry  soil,  where 
a  :i  i»i«»  often  to  be  found,  it  is  furnished  with  a  bulbous  root  The  same  is 
lifs  i!ase  witf,  the  ^looecorus  geniculitus ;  which,  when  growing  in  its  native 
^^n^sbo,  protrudes  a  fibrous  root,  though,  when  growing  in  a  very  dry  situation, 
3*  ca  ihf  t<4>  of  a  dry  wall,  it  is  found  to  be  furnished  with  an  ovate  and  juicy 
P^  This  anomaly  also  seocns  to  be  merely  the  result  of  a  provision  of  nature 
b?  viiich  tbe  plant  is  endowed  with  the  capacity  of  collecting  a  supply  of 
^Bo^xm  suited  to  existing  circumstances,  and  hence  of  adapting  itself  to  the 
"aiiawhithitgrxmfc 

Jjjt  Tht  TOQU  cf  Utricvlhria  iwmor,  which  consist  of  a  number  of  slender  > 
«« roir-Bke  filamenU.  exhibit  the  singular  anomaly  of  being  Atmished  with  a 
B^tutude  of  small  and  membranous  uadders,  each  containing  a  transparent 
ud  v«£fj  ^oaA^  and  a  small  bubble  of  air,  by  means  of  which  the  plant  is  kept  floating  in  the  water. 
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1S93.  The  descending  root,  an  anomaly  which  attends  MMnepereDniaby  b  at  flat  ipiodle^aped  and  p<r> 
pendicular,  sending  out  some  lateral  fibres,  but  dies  at  the  lower  extremity  in  the  course  of  the  suooced. 
ing  winter,  and  protrudes  new  fibres  from  the  remaining  portion,  and  even  from  the  lower  portion  of  the 
stem,  in  the  course^ of  the  following  spring,  which,  by  descending  into  the  soil,  draw  down  the  |dant  with 
them,  80  that  port  of  what  was  formerly  stem  is  now  converted  into  root  This  process  is  repeated  evexj 
year,  and  by  consequence  a  portion  of  the  stem  is  made  to  descend  every  year  into  the  earth.  The 
anomaly  may  be  exemplified  in  the  roots  of  Faieridna  didca,  Tanac^um  vulg^re,  and  O'xalis  Acetcs^Ella ; 
and  vriU  also  account  for  the  bitten  and  truncated  appearance  of  Scabibsa  succln,  or  devil's  bit 

1594<.  Migratory  roots  depend  on  a  principle  similar  to  the  foregoing.  If  the  stem  of  a  descending  loot 
happens  to  oe  creeping  or  procumbent  instead  of  being  erect,  then  ttie  lateral  shoots  from  above  are  carried 
forward  in  the  direction  of  that  procumbency,  so  that  in  the  course  of  a  few  years  the  plant  has  actually 
changed  its  place  by  so  much  as  the  stem  has  been  converted  into  a  root  This  is  wdl  exenq»lified  in  the 
genus  /Ms,  a  plant  of  which,  as  it  enlarges  in  circumferenoej  dies  in  the  centre,  and  presents  a  rin^  of 
plants  instead  of  a  solitarv  one  In  the  case  of  some  aquatics,  which  float  about  on  tne  surCsce  of  the 
water  as  they  happen  to  be  driven  by  the  winds,  the  whole  (dant  may  be  said  to  be  migratory,  as  in  the 
genus  Ir^mna,  and  some  marine  plants. 

1595.  T^  beet-rootf  if  dissectea  when  alMnit  a  year  old,  presents  the  singular  anomaly  of  being  already 
flimished  with  from  five  to  eight  distinct  and  concentric  circles  of  longitudinal  txibes  or  sap. vessels,  im- 
bedded at  regular  intervals  in  its  pulp;  whereas  other  biennial  roots  form  only  an  individual  circle  each 
year,  and  are,  consequently,  at  no  time  furnished  with  more  than  twa 

1596.  Roots  changed  to  branches  and  branches  to  roots.  If  the  stem  of  a  young  plum  or  cherry  tree,  but 
particularly  of  a  wulow,  is  taken  in  the  autumn,  and  bent  so  as  that  one  half  of  the  top  may  be  laid  in  the 
earth,  one  half  of  the  root  being  at  the  same  time  taken  careAilIy  out,  but  sheltered  at  first  from  the  cold 
and  then  gradually  exposed  to  it,  and  the  remaining  part  of  the  top  and  root  subjected  to  the  same  proccaa 
in  the  following  year,  the  branches  of  the  top  wm  become  roots,  and  the  ramifications  of  the  root  will 
become  branches,  protruding  leaves,  flowers,  and  fruit  in  due  season. 

1597.  The  stem.  If  the  stem  of  a  tree  planted  by  a  pond  or  river  is  so  bent  in  its 
growth  as  to  come  near  to  the  surface  of  die  water  and  to  be  occasionally  immersed  in  it, 
it  will  sometimes  send  out  from  the  under  surface  a  multitude  of  shoots  that  will  descend 
into  the  water,  and  devclope  themselves  in  the  manner  of  the  fox-tail  root.  Sometimes 
it  happens  that  a  stem,  instead  of  assuming  the  cylindrical  form  common  to  the  species, 
assumes  a  compressed  and  flattened  form  similar  to  the  herbage  of  the  C&ctus,  as  in  the 
fir  tribe,  ash,  &c. 

tsga.  The  anomaly  of  the  flattened  stem  {flg- 190)  i*  accounted  for  by  Du 
Hamel,  by  supmosing  that  an  unnatural  junction  must  have  taken  place  in  the 
leaf-tiud  i  aiMi  so  united  shoots  that  would  otherwise  have  been  distinct 
Sometimes  the  stem  is  disfigured  by  accidental  tumours  or  bunches  projecting 
from  the  surfoce,  and  forming  ultimately  what  are  called  knots  in  the  wood. 
They  are  very  common  in  the  oal:  and  elm,  and  are  produced,  perhaps,  by 
means  of  some  obstruction  in  M.c  channel  of  the  sap's  motion,  by  which  the 
vessels  become  convoluted  and  bwell  up  into  a  bunck 

1599.  But  bunches  are  also  to  be  met  with  on  the  stems  of  herbaceous  plants, 
as  on  that  of  the  Cirduus  prat^nsis;  of  which  you  will  often  find  a  portion 
near  the  top  swollen  out  into  an  ^gg.shaped  or  egg-oblong  bunch,  extending 
fima  an  inch  to  two  Inches  in  length,  and  about  an  inch  across.  If  this 
bunch  is  cut  open  in  the  month  of  August,  it  will  be  found  to  contain  several 
large  and  white  maggots.  It  has  consequently  been  occasioned  by  the 
puncture  of  the  parent  insect  depositing  its  egos.  It  does  not  seem  to  aStet 
the  general  health  of  a  vigorous  plant,  though  it  might  prove  Seriously  in. 
jurlous  to  a  weak  on& 

160a  Bundled  stem.  Sometimes  two  or  more  contiguous  stems,  extending 
in  the  process  of  their  growth  till  they  meet  and  press  against  one  another, 
become  incorporated  at  length  into  one,  and  form  a  sort  of  bundle.  This  is 
what  may  be  termed  a  natural  graft,  in  opposition  to  an  artificial  graft,  of 
which  it  is  the  model  and  prototype  The  natural  graft  is  always  effbcted 
by  means  of  the  union  of  the  liber  of  the  respective  stems  competing  it ;  so 
that  the  perfection  of  the  art  of  grafting  consists  in  applying  the  liber  of  the 
^ft  and  stock  together,  in  such  a  manner  as  shall  most  fkdtitate  their 
mrorporation. 

1 601 .    The  branch.     If  the  branch  of  a  tree  is  situated,  as  in  the  foregoing  case  of  the 
stem,  so  as  to  be  partially  or  periodically  immersed  in  water,  it  will  send  out  also  the 
same  sort  of  brush-like  shoots. 
1G02.  Bunches  or  knot$,exhibitingapiejnu  qfifoung  shoots  (Jig.  19L  a)  iasoingfirom  nearly  the  same  point. 


crossing  in  all  directions,  and  finally  incorporating  together  by  means  of  a  sort  of  natural  graft,  fi^uentlv 
disflgurethe  branch.  These  bunches  are  ft^uently  to  be  met  with  on  the  branches  of  the  birch  tree,  and  arc 
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kmnrn  aaoof  the  pcMBBtry  of  Seodand  by  the  bmm  of  witcbet*  kaoCa    Hicy  are  occasioned,  like  the 

bundieoftlte  steni,  by  gome  obstructSon  in  the  cliaaDel  of  the  sap  or  proper  juice.    A  |>eiuliar  $ort  of  knot 

(ftundi  a  aboforBMd  on  tbe  branches  of  the  dog.roae    The 

iKKkus,  vbkli  »  generalljr  fttmi  an  inch  to  an  inch  and  a  half 

ia  duuBMto-,  it  oorered  with  a  loQg  and  winged  >hag,  first  of  a 

frfcn  and  then  of  a  purple  ocdour,  presenting  the  appearance 

of  a  Old  bunch  of  moBi.    CAp.  192.)     It  has  been  oocaaioned, 

^e  that  of  the  stem  of  the  thistle,  bj  the  puncture  of  an  ( 

mstei  depositing  its  eggs  in  the  toidier  shoot  j  for  if  it  is  cut^ 


^FB  abcwx  the  month   of  August,   it   contains   maggots. 

'niae  a«MBafies  rnnind  OS  alwaTs    ' 

the  buataa  fpecies,  the  Pltea  pdoni 


e  a«MBafies  rnnind  us  alwars  of  that  singnlar  diseasr  in 


1G03.  The  bud.  The  regular  derelopement  of 
the  bod  is  also  often  prerented  bj  means  of  the 
puoctore  of  insects,  and  converted  into  a  large 
globular  tumonr. 

I^il  TheygtumqurM  very  often  effected  by  a  species  of 
CfTopt,  vbiA  driTct  its  piercer  into  the  heart  of  the  bud  while 
jet  leader,  and  penetrates  with  its  saw  into  the  very  pith ;  in- 
jettiQg  at  the  tame  time  a  drop  of  the  c<MToding  liquor  eon. 
tiaKd  m  its  hag.  and  then  laying  iu  eggs.  The  bud  being  thus  wounded,  and  the  juices  corrupted  Ixy 
the  injected  powon,  the  cirruUtion  is  not  only  impeded,  but  a  fermentation  is  induced  which  bums  the 
ccotijuoia  parts  and  changes  their  colour.  The  extrsTasated  juice  flows  round  the  egg,  and  it  there  accu. 
KcUted  and  conrened  into  a  sort  of  spongy  lump,  which  vegeUtM  and  augments  till  it  forrn«  what  is 
ciiiftd  a  gau.  The  gall  thus  formed  aflbrda  both  shelter  and  nourishment  to  the  young  maggot,  whu  h, 
tfter  beinf  conrerted  into  a  fly,  pierces  iU  enclosure  and  launches  into  the  open  air.  The  most  remark- 
4i^  of  such  fan*  are  those  produced  on  the  oak  tree,  and  known  in  this  country  by  the  vulgar  n.^mc  of 
osi-appte*.  1^.  191.  *)  The  bud  of  the  willow,  particularly  S4Ux  i^ljx,  is  apt  to  be  punctured  by  i  n*cTts 
ioA  converted  mto  a  gall :  but  the  conversion  is  not  always  complete ;  and  in  this  case  the  shoot  remains 
«t»ir&h,  and  the  leaves,  which  are  now  protruded  firom  nearly  the  same  point,  assume  something  of  the 
fgiae  of  a  rose.  Henoe  it  has  obtained  the  common  name  of  the  rose-willow.  The  galls  of  the  .Silvia 
panifrra,  formad  m  the  above  manner,  are  said  to  be  of  a  very  pleasant  flavour,  and  are  esteemed  a 
greit  ddkacy  in  Eartem  countries. 

1605.  The  leaves.  These,  like  the  buds,  are  also  frequently  chosen  for  the  nidus  of 
insects  and  disfigured  with  galls  or  excrescences.  But  the  most  remarkable  gall 
produced  on  the  leaf,  and  indeed  the  most  remarkable  and  important  of  all  galls, 
is  tliat  which  is  so  extremely  useful  in  the  arts  of  dyeing  and  making  ink,  the  nut-gall 
oftbe^bops. 

W'fi  TV  mtt-foa  is  generated  on  the  leaf  of  a  species  of  oak  that  grows  plentifully  in  the  Levant,  and 
a  so  »dl  kiKNm  m  commeTce  as  to  require  no  particular  description.  It  is  occasioned  by  the  puncture  of 
the  f  Jnjps  ^nercifblli,  which  deposits  its  egg  in  the  substance  of  the  leaf  by  making  a  small  |XTf«»ration 
on  Ux  ooder  snrlace.  Galls  and  tumours  are  to  be  found  on  the  leaves  of  manv  plants ;  ami  indeed!  almost 
all  >xTt%  are  UaMe  to  dcfiurmities,  giving  them  a  blistered,  wrinkled,  or  curled  appearance,  and  often  pro. 
dad  1^  disease. 

U3h.  Tkeeictu  or  d^fictenof  cf  Uaeet  protruded  In  a  group  sometiaci  constitutes  the  anomaly,  as  in 
tbe  C2W  of  the  trefbilsL 

Mft.  Sometimes  it  is  found  in  the  natmral  figurt  of  the  leaf  itself,  as  In  ifsp&ragus  offlcinMis,  where 
t^  are  brisUe-shaped :  Salsbla  ITd//,  awLshaped ;  and  ^'llium  Cfcpa,  m  which  they  arc  tubular,  tapering 
to  a  point  But  cne  of  the  most  remarkable  anomalies  of  flgurc  is  that  which  occurs  in  the  genu«  Sar. 
i^iuti,  the  lower  portion  of  the  leaves  of  which  is  tubular,  ascending,  and  approaching  to  funnel-shaped, 
or  rather  pttcher-anaped  reversed,  with  a  flattened  and  concave  limb  attached  by  the  one  side  to  theonJice 
of  the  tube,  and  constituting  the  upper  portion  of  the  leaf.  Linnsus,  who  was  acquainted  with  this 
"JOfalantT  of  stnictare,  accounted  for  it  by  supposing  that  it  was  an  institution  of  Nature,  meant  for  the 
pirpose  of  furnishing  the  plant  with  a  supply  of  water,  which  it  could  thus  catch  and  retain  in  the  leaf: 
bat  i»  Kwie  species  of  the  genusdo  not  readily  admit  water,  notwithsUnding  their  capacity  to  retain  it,  this 
brpothess  is  regarded  by  Sir  J.  E.  Smith  as  being  extremely  doubtful,  who  accordinglv  oHers  a  diftbrent 
riaiioo.  foooded  upon  the  f<^owing  facts.  An  insect,  of  the  5pbex  or  /chneiimon  kind,  had  been  observed 
by  ea>e  of  the  gardeoen  of  the  botanic  garden  at  Liverpool  to  drag  several  large  flies  to  a  leaf  of  Sarrac^nia 
adut^ra,  ami  tx>  force  them  into  the  tubular  part  of  it  On  examination  the  leaf  was  found  to  l)e  about  half 
Med  with  water,  in  which  the  flies  were  now  struggling ;  the  other  leaves  were  also  exammed,  and  were 
foitei  crammed  with  dead  or  drowning  flies.  The  leaves  of  Sarrac^niVi  purpurea  are  said  to  exhibit  also 
tte  larae  phenomena,  and  seem  peculiarly  well  adapted  to  entrap  and  confine  flies,  by  having  the  margin 
beset  »ith  inverted  h^rs,  which  render  the  escape  of  such  insects  as  may  have  accidentally  fallen  into  the 
«ery  tube,  or  are  intentionally  forced  into  it,  impracticable ;  so  that  the  putrid  exhalation  from  the  dead 
inaecta  contained  in  the  leaf  often  offends  the  nostrils,  even  in  passing  near  the  plant  Hence  Sir  J.  E. 
&silh  infers,  that  the  erowth  of  the  plant  is  perhaps  benefited  by  means  of  the  air  evolved  by  the  dead 
fties,  which  the  water  has  been  intended  to  tempt,  and  the  leaves  to  entrap  and  retain.  This  ingenious 
Oje^ectuTe  is,  no  doubt,  sufficiently  plausible  as  far  as  the  plant  may  be  aflk:tcd  ;  but  cannot  be  regarded 
^  quite  »tisfactory  till  such  time  as  it  shall  have  been  shown  that  the  health  of  the  pUnt  is  injured  when 


\9B.  Tbg  SfpeutAes  dittilUubria  exhibits  also  an  anomaly  similar  to  that  of  Sarrac^nia,  in  holding  an 
MD^or  two  of  a  fluid  which  ajppears  to  be  secreted  flrom  the  leaf,  and  to  be  intended  as  a  lure  to 
(^BKts,  which  gain  admission  either  by  the  spmitaneous  opening  of  the  lid,  or  by  forcibly  raising  it  them- 
^es.  The  consequence  is  that  they  All  into  the  fluid  and  are  drowned,  no  insect  being  capable  of  living 
«  It  except  a  certain  small  squilla  mr  shrimp,  with  a  protuberant  back,  which,  according  to  Rumphius, 
•"betimes  crawls  into  it  and  can  live  there.  To  thb  phenomenon  Sir  J.  E.  Smith  applies  the  same  expli- 
ot««  as  linonte,  which  is  of  course  liable  to  the  same  objection. 

l€ia.  The  figure  t^tke  latf.  however  stngnlar,  is  generally  the  same  ihroughcmi  the  same  individual^  ex. 
^t  ia  the  case  of  accidental  deformity,  and  yet  there  are  exceptions  even  to  this  rule  ;  for  sometimes 
™e  lower  leaves  of  a  plant  are  enUre  while  the  upper  leaves  are  divided,  as  occurs  in  a  variety  of  moun. 
*2wp8a  plants,  such  as  bumet,  saxiA-age,  anise,  coriander ;  and  sometimes  the  lower  leaves  are  divided 
»R'-le  the  upfjer  leaves  are  entire,  as  in  the  case  of  a  variety  of  aquatics,  particularly  /Jandnculus  aquati- 
tWt  ID  which  the  lower  leaves  are  capillary  and  immersed,  and  the  upper  leaves  flat  and  circular,  floating 
« the  iutfsee  of  the  water.  But  sometimes  the  dissimilitude  of  the  leaves  is  still  more  remarkable :  the 
>?.'°**  autoerry,  a  Botany  Bay  tree,  has  not  two  leaves  alike  in  form  on  the  whole  plant  And,  lastly, 
«««  are  wme  t^ants,  as  in  the  case  of  the  F6ngi,  that  are  wholly  destitute  of  leaves,  and  heucc  called 
^PojQotti;  while  there  axe  others,  as  in  the  case  of  the  FCici,  that  seem  to  be  wholly  leaf. 

1<>1I.  1%e  flower.  The  principal  anomaly  of  the  flower  is  that  by  which  one  of  its 
pots  is  miduiy  aogmented,  to  the  exclusion  or  diminution  of  some  of  the  rest.     Tlie 
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flower  is  then  said  to  be  luxuriant ;  and  comprises  the  three  following  varieties :  the  mul- 
tiplicate,  the  full,  and  the  proliferous  flower. 

1612.  The  mulHplicate  flower  is  •omeCimcs,  though  rarely,  oocaiiooed  by  an  umuaal  multiplication  of 
the  divisiom  of  the  calyx,  as  in  Di4nihiu  Caryophf  llus,  and  some  of  the  alpne  gnusea  But  the  anomal  j 
moft  geoerally  consists  in  the  undue  multiplication  of  the  diTisicHu  of  the  coitdla,  by  theoonverdon  of  part 
of  the  stamens  into  petals,  which  is  occasionally  to  be  met « th  both  in  monopetalous  and  polypeUioua 
fiowera  It  occurs  Imt  seldom,  however,  in  flowers  Rowing  in  their  oatural  state  and  habit,  though  now 
and  then  a  double  flower  is  met  with  even  in  such  arcumstanoes. 

1613.  ThefuUflautcr  is  generally  described  to  be  that  in  which  the  divisions  of  the  ooirolla  are  so  mul- 
tiplied as  to  exclude  the  stamens  and  pistils  wholly  by  means  of  their  conversion  into  petals ;  which  oon- 
▼ersion  is  most  readilvefl^ted  in  polypetalous  flowers,  such  as  the  tulip,  poppy,  pink,  and  ranunculus ;  m<». 
nopetalous  flowers  seldom  being  found  full  This  complete  metamorphosis  is  always  either  the  efllBct  of 
cultivation,  or  of  some  concurrence  of  natural  circumstances  analogous  to  it,  and  is  indeed  one  of  the 
principal  oqects  of  the  art  of  the  florist;  the  heauty  of  the  flower,  according  to  general  estimaUon,  being 
thus  much  augmented.  In  the  ftill  flower  the  stamens  are  almost  always  converted  into  petals,  whence  we 
should  perhaps  infler  their  identity  of  origin.  But  the  pistil  is  often  converted  into  a  leaf,  as  may  be  seen 
by  inspecting  the  flower  of  the  double-blossomed  cherry,  which  generally  protrudes  Arom  the  centre  a  leaf 
in  miniature.  But  a  flower  may  become  Aill  also  by  the  multiplication  of  the  parts  of  the  nectary,  aa  is 
sometimes  the  case  in  the  genus  Aquil^gia.  which  produces  ftill 

flowers  In  three  diffbreot  ways :  by  the  multiplication  of  the  petals  i  qo 

to  the  exclusion  of  the  nectaries ;  by  the  multiplication  of  the  ^^ 

nectaries  to  tlie  exclusion  of  the  petals :  and  by  the  multiplication 
of  the  nectaries  while  the  proper  petab  remain.  There  are  also 
some  peculiarities  in  the  manner  in  which  compound  flowers 
become  AiUL  Radiated  flowers  become  fUll  sometimes  by  the 
multiplication  of  the  floscules  of  the  ray  to  the  exclusion  of 
the  floscules  of  the  disk,  as  in  Heli&nthus,  il'nthemia.  and  Cen-  ' 
taurto :  and  someUmes  by  the  multiplication  of  the  floscules  of  \ 
the  disk  to  the  exduaion  of  those  of  toe  ray,  as  in  Matriciria  and 
^fllis. 

1614  The  proUferoui  flower  (fig.  19S.)  is  that  out  of  which 
another  flower  or  another  shoot  is  produced.  It  is  seldom 
found  but  in  tiowcn  already  ftili:  ftom  the  centre  of  which, 
that  is,  ftom  the  ovary  or  pistil,  it  sometimes  happens  that  a 
new  flower  and  foot-stalk  is  produced,  if  the  flower  is  simple,  aa 
in  the  ranunculus,  anemone,  and  pink  }  or  several  flowers  and 
foot.stalks  issuing  ftom  the  common  calyx,  if  the  flower  is  com. 
pound,  as  in  the  daisy,  hawkweed,  and  marigold ;  or  a  new 
umbel  issuing  ftom  the  centre  of  the  original  umbel,  if  the 
flower  is  umbellate,  as  In  C6mus. 

1615.  Farious  onomaUeM.  Sometimes  the  proliferous  issue  of  the  Aill  flower  Is  not  itself  a  flower,  but  a 
shoot  Airaished  with  leaves,  as  has  been  sometimes,  though  rarely,  observed  in  the  case  of  the  anemone 
and  rose.  Such  are  the  several  varieties  of  luxuriant  flowers,  constituting  anomalies  of  excess :  but  it 
sometimes  happens  that  there  is  also  in  the  flower  an  anomaly  of  defect  in  the  absence  of  one  of  its  paxts. 
Exam^a  of  this  sort  are  occasionally  to  be  met  with  in  the  flowers  of  Cheirinthus  Clhrirt,  Campanula 
pentagbnia,  and  TussiUigo  aii&ndria,  in  which  the  corolla  is  altogether  wanting,  though  proper  to  the 
species ;  and  in  this  case  the  flower  is  said  to  be  mutilated.  Sometimes  the  anomaly  oonstsu  in  the  siCua. 
tion  of  the  flower,  which  is  generally  protruded  ttcaa  the  extremity  or  sides  of  the  branches ;  but  the  flower 
of  the  Rdscwt  is  protruded  from  the  surface  of  the  leaf  Or  it  may  consist  in  the  relaUve  situation  of  the 
several  parts  of  the  flower.  In  simple  flowers,  the  pistil  is  invariablv  central  with  regard  to  the  stamens  ; 
but  in  compound  flowers  the  pistils  are  often  situated  in  the  circumference  and  the  stamens  in  the  centre. 
This  seems  to  be  the  case,  also,  with  some  moncecious  idants,  having  their  flowers  on  the  same  peduncle^ 
as  in  the  example  of  the  Hirex  and  /Trum,  in  which  the  stamens  are  more  central  than  the  pistila.  Soaie> 
times  the  anomaly  consists  in  the  color  of  the  corolla,  which  will  often  deviate  even  in  the  same  species^ 
The  general  colour  of  the  common  cowslip  (Primula  v^ris)  is  a  bright  yellow ;  but  an  individual  is  ooca. 
alonally  to  be  met  with,  though  very  rarely,  in  which  the  limb  or  expansion  of  the  corolla  is  purple  with  a 
line  of  yellow  around  tne  border.  Sometimes  the  anomaly  consists  in  the  time  of  flowering.  The  seoaoo 
proper  for  the  flowering  of  the  apple  and  pear  tree  is  the  numth  of  May:  but  trees  of  that  sort  have  been 
known  to  protrude  both  buds  and  blossoms  even  in  the  month  of  November.  Some  planu,  however,  blow 
only  in  the  winter,  as  in  the  case  of  the  laurustinus  and  iTrbutus  l/nMo;  while  others  Mow  only  in  the 
night,  and  refuse  to  expand  their  petals  to  the  liaht  of  thQ  sun.  Such  is  the  case  of  the  C&ctus  grandifltira, 
that  produces  one  of  the  most  magnificent  of  flowers,  but  blows  only  in  the  night ;  and  is  hence  known 


also  by  the  appellation  of  the  night-blowing  oereus.    Some  plants,    ^^i^^^ma*^^^  i  qa 
such  as  the  if'lgae,  and  J^nsi,  are  altogether  destitute  of  con-  -^Ti^"^^*^^!''* 
spicuous  flowers;   and  are  nence   called  CryjOogattunu.     The 
flower  of  the  fig  is  perhaps  one  of  the  most  singular  in  respec"    ' 
concealment  The  flowers  of  perfect  plants,  which,  in  other  a 


flower  of  the  fig  is  perhaps  one  of  the  most  singular  in  respect  of 
concealment  The  flowers  of  perfect  plants,  which,  in  other  cases, 
uniformly    precede    the    fhiit,   are    in    this  case    concealed 


within  what  is  generally  denominated  the  fruit  j  as  may  be 
proved  by  cutting  open  a  green  flg(;tg.  194w)  by  means  of  a  Ion. 
gitudinal  section  passing  through  iU  axis.  Great  numbers  of 
flowers  are  then  discovered  lining  a  sort  of  cavity  in  the  axis  of 
the  ihiit }  and  hence  what  is  called  the  fhiit  or  fig,  in  common 

languaae,  is  rather  the  receptacle  of  the  flower  than  any  thing  _ 

else.  Most  plants  have  th^r  flowers  Aimished  both  with  stamens  and  plstiU,  and  are  hence  bermaphro. 
ditec  But  there  are  also  many  genera  that  have  the  stamens  in  one  flower  and  the  pistils'in  another,  both 
on  the  same  individual :  these  are  denominated  Moneeciou*  plants,  and  are  exemplified  in  the  oak  and 
haxeL  Other  genera  have  the  flowers  with  stamens  on  one  plant,  and  the  flowers  with  pistils  on  anotb^ : 
these  are  denominated  DteBdota,  and  are  exemplified  in  the  hop  and  willow.  Others  have  unisexual 
flowers  of  each  kind  on  one  and  the  same  plant,  as  in  Honoeda ;  on  separate  plants,  as  In  Difleda ;  and 
on  others  mixed  with  those  which  are  hermaphrodite :  these  are  Renominated  PohfgamaUy  and  are  ex. 
amplified  in  the  genus  if  triplex.  In  a  species  of  Eut^rp^,  found  on  the  island  of  Bourbon,  the  flowers  are 
visible  eight  years  before  they  are  expanded.  The  summit  is  formed  of  twelve  leaves,  each  saFf>Ued  with 
a  bunch  of  flowers  in  its  axilla.  Three  leaves  only  expand  each  year,  so  that  fbur  years  will  have  elapsed 
between  the  expansion  of  the  first  flowers  and  of  the  last,  although  even  the  former  were  discoverable 
fbur,  and  the  latter  eight,  years  previously.    (London  Eftcyc.,  art  Botany.) 

1616.  Thefnal,  Tlie  anomalies  of  the  fruit  may  affect  either  its  number,  figure, 
colour,  or  appendages. 

1617.  The  common  haseUnut  produces  in  general  but  one  kernel  in  one  shell ;  but  in  the  course  ot 
opening  a  considerate  number,  you  will  now  and  then  meet  with  one  containing  two  or  three  kernels  in 
a  shell.  This  is,  perhaps,  best  accounted  for  by  supposing,  with  Du  Hamel,  that  it  is  the  result  of  an  un- 
natural graa  efibcted  in  the  bud ;  though  some  think  that  the  shell  does  always  contain  the  rudimenta  of 


B.IOI  I. 


SEXUALITY  OF  VEGETABLES. 


2A9 


»»  ohserred  by  linnacu*,  wa 


e  kernels,  aMMach  U  rarely  happens  that  more  than  one  is  derelmjcd.  But  if  two  applM  or 
pear*  are  developed  in  an  incorporated  tUte,  which  i«  a  ca»e  that  now  and 
then  occurs,  it  ia  no  doubt  be>t  accuunted  for  by  the  gr^ft  of  Du  HameL 
Soroetimes  the  anomally  consist  in  the  figure  of  the  fruit,  which  is  de. 
fonned  by  tumours  or  excrescencet,  in  consequence  o(  the  bite  of  insects, 
or  injuries  of  weather  producing  warts,  mole*,  or  specks.  Sometimes  it 
eon»»ta  in  the  colour,  producing  green  melons  ami  white  cucumberc 
SomeCiRies  it  connsts  in  an  ai^pcndage  of  leaves.     {Jig.  19J.) 

1618.    Habk.     The  anomalies  of  habit  are  prindpally  oc- 
<»&ioiiedl  by  soil  and  cultivation. 

1619.  Sttfrte  plants,  which,  when  placed  in  a  rich  soil,  grow  to  a  great 
height,  and  alTbct  the  habit  of  a  tree,  are,  when  placed  in  a  p(x>r  soil, 
cron  verted  into  dwarfish  shrubs.  T!)is  may  be  exemplified  in  the  cjise  of 
the  box-tree  ;  it  also  occurs  in  the  case  of  herbaceous  plants  j  as  in  that 
of  >/y<>a{>tis  which  in  dry  situations  is  but  short  and  cfuarfiih,  while  in 
moi:!-t  situations  it  grows  t/»  such  a  size  as  to  seem  Xn  \k  slto^etlier  a  ilifier. 
erit  plar»t.  The  habit  of  the  plant  is  sometimes  totally  altcrctl  by  mians 
of  cultivation  :  the  FfxMM  safiva,  when  growing  m  a  wiid  and  unc  ulti- 
vated  state,  is  furnished  with  strong  thorns;  but  when  tran»ffirod  to  a 
rich  and  cultivated  soil  the  thorns  disappear.  This  phenomenon,  wlnrh 
vaa  reifarded  as  being  equivalent  to  the  taming  of  anlmaU  :  but  thm  cxplua. 
. ,  like  9c»e  others  of  the  aame  great  botanist,  much  more  plausible  than  profound,  in  place  of  u  liich 
Prr/giaorWilkteRow substitutes  the  following;  the  thorns  protruded  in  theuncultivatp<l  state  of  the  plant, 
wiods  r«ndered  abortive  from  want  of  nourishment,  which  when  suppUed  with  a  sufficiency  of  nourish. 
Cffit^reooQF0ted  into  leaves  and  branches. 

le-KX.     Physical  viHues.      When  planU  are  rcmored  from  their  natire  soil  anrl  taken 
isto  a  state  of  culture,  it  alters  not  only  their  habit  but  their  physical  rirtues.      'J'lius  the 
sour  grvpe  xa  rendered  sweet  ;  the  bitter  pear,  pleasant ;  the  dry  apricot,  pulpy  ;  the  prickly 
kttoce,  snooth ;  and  the  acrid  celery,  wholesome.    Potherbs  also  are  rendered  more  tender, 
by  tneais  of  culuvation,  and  better  fitted  for  the  use  of  man  ;  and  so  are  all  our  fine  fruits. 
1621.     Dimihon.      Plants  are  either  annuals,  biennials,  or  perennials,  and  the  spicies 
"tsg^eially  of  the  same  duration  in  every  climate.     But  it  has  been  found  that  some 
pkats,  vluch  are  annuals  in  a  cold  climate,  such  as  that  of  Sweden,  will  become  peren- 
nials in  a  bot  climate,  such  as  that  of  the  West  Indies ;  this  anonudy  has  been  exemplified 
iaTro^^olum,  beet  root  and  3fAlva  arborea:  and,  on  the  contrary,  some  pIant^  which 
VK  perconials  in  hot  climates,  are  reduced  to  annuals  when  transplanted  into  a  cold 
climate ;  this  has  been  exemplified  in  the  climbing  kidneybeans. 
Skct.  VI.      Cfthe  Sexuality  of  VegetabUu 
1622.     The  doctrine  that  plants  are  of  different  sexesy  and  which  constitutes  the  found- 
ad<m  of  the  Linnean  system,  though  but  lately  esUblished  upon  the  basis  of  logical  in- 
ductMMi,  is  by  no  means  a   novel  doctrine.      It  appears  to  have  been  entertained  even 
among  the  original  Greeks,  from  the  antiquity  of  their  mode  of  cultivating  figs  and  palms. 
Anitode  and   Theophrastus  maintained  the  doctrine  of  the  sexuality   of  vegetables ; 
and  PUdv,  Dioscorides,  and  Galen  adopted  the  division  by  which  plants  were  then  dis- 
txiboted  uito  male  and  female ;  but   chiefly  upon  the  erroneous  principle  of  habit  or 
aspect,  and  without  any  reference  to  a  distinction  absolutely  sexual.      Pliny  seems  to 
■Anit  the  distinction  of  sex  in  all  plants  whatever,  and  quotes  the  case  of  a  palm  tree  as 
esMbiting  the  most  striking  example. 

]''n  iJmnem  reriewing  with  his  usual  sagacity  the  evidence  on  which  the  doctrine  rested,  and  per. 
CRTTOf  that  it  was  supported  by  a  multiplicity  of  the  mort  incontrovertible  facts,  rew.lvod  to  devote  his 
UbouTs  peculiarly  to  the  inTestigation  of  the  subject,  and  to  prosecute  his  enquiries  throughout  the  whole 
extent  of  t^e  vegeUble  kingdom  ;  which  great  and  arduous  enterprise  he  not  only  undertcK>k,  but  accoin- 
pisshed  vith  a  succesa  equal  to  the  unexampled  industry  with  which  he  pursued  it  So  that  by  collecting 
tBto  floebody  all  the  evidence  of  former  discovery  or  experiment,  and  by  adding  much  that  was  oriKinal  of 
his  o«B,|»  found  himself  at  length  authorised  to  draw  the  important  conclusion,  that  no  seed  is  perfected 
without  Mctt  i^evious  agency  of  the  pollen,  and  that  the  doctrine  of  the  scxet  of  plant*  is  consequently 
fiuooded  in  fact.  „ 

Ty54.  Pnw/s  frtmt  the  eamamy  qf  the  aquatics.  Many 
I^aots  of  thb  class  which  vegeUte  for  the  mort  part  whoUy 
isssiened  ui  water,  and  often  at  a  consideraWe  depth, 
gradaally  begin  to  elevate  their  stems  as  the  season  of 
Sewering  advances,  when  they  at  last  rear  their  heads 
aiwve  the  surface  of  the  water,  and  present  their  opening 
fctewHBs  to  the  sun,  till  the  petals  have  begun  to  flule,  after 
whxfa  they  again  gradually  sink  down  to  the  bottom  to 
rtpen  and  to  sow  their  seeds.  Thia  very  peculiar  economy 
Bay  be  exnnpljfied  in  the  case  of  J26ppia  marttima,  and 
■everal  species  of  Potunogcton  common  in  our  ponds 
a^  dttchea.  From  this  we  may  fairly  infer,  that  the 
iowers  rise  thus  to  the  surface  merely  to  give  the  pollen 
»a  opportunity  of  reaching  the  sdKma  uninjured.  But 
the  lovt  remarkable  example  (»f  thi«  kind  is  the  VaU 
Bsttftria  sctr41is  (Jig  I9fi),  a  plant  which  grows  in  the 
^Hctm  of  Italy.  "Hte  plant  ia  of  the  class  Dice  Via,  pro. 
A^ng  its  fertile  flowers  on  the  extremity  of  a  long  and 
«i«der  stalk  (a!  twisted  spirallj  like  a  corkscrew,  which 
^Bccaiine  of  iu  own  accord,  about  the  time  of  the  open- 
i^  of  the  biovom,  elevates  the  flowera  to  the  surface  of 
the  wafer,  and  leaves  them  to  expand  in  the  open  air. 
The  barren  flowen  f  6^  are  produced  in  great  numbers  upon 
>h<<»t  upright  stalks  inuing  from  a  difl)*rent  root,  from 
«b«di  thev  detach  tbenuSvcs    about  the  time  of  the 
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of  Barringtbnte,  the  830  of  Tkia,  and  the  80  of  the  Caryophf  Uui  fecundate  ooJy  two  or  three 


Sbct.   IX.      The  Propagation  of  the  Sf)eciet, 

1639.  jit  the  life  of  the  vegetable,  like  that  of  the  animcU,  is  limited  to  a  definite  period^ 
and  as  a  continued  supply  of  vegetables  is  always  wanted  for  the  support  of  animals, 
what  we  call  art,  or  nature  operating  by  means  of  the  aninud  man,  has  taken  care  to 
institute  such  means  as  shall  secure  the  multiplying  and  perpetuating  of  the  species  in 
all  possible  cases. 

1640.  Equivocal  genfration.  It  wa»  long  a  vulgar  error,  countenanced  even  by  the  philoaophy  oTthe 
times,  that  vegetables  do  often  spring  up  from  the  accidental  mixture  of  earth  and  putrid  water,  or  other 


-B,   U _„ _  .  «        . 

trid  substances,  in  the  manner  of  what  was  called  the  equivocal  generation  of  animals ;  or,  at  the  very 
.  ist,  that  the  earth  contains  the  principle  of  vegetable  life  in  itself,  which,  in  order  to  deveknie.  It  is  only 
necessary  to  expose  to  the  action  of  the  air.    The  former  alternative  of  the  error  has  been  long  ago  re- 
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least,  that  the  earth  contains  the  principle  of  vegetable  life  in  itself,  which,  in  order  to  devel 
necessary  to  expose  to  the  action  of  the  air.    The  former  alternative  of  the  error  has  been       _    _ 
futed  ;  the  latter  has  lost  its  hold,  having  been  reftited  by  Malpighi,  who  proved  that  the  earth  produ 
no  plant  without  the  intervention  of  a  seed,  or  of  some  other  species  of  vegetable  germ  deposited  In  it  by 
nature  or  by  art 

Xe^l.Vroitagationhtf  seeds.  When  the  seed  has  reached  maturity  in  the  due  and 
regular  course  of  tlie  developement  of  its  several  parts,  it  detaches  itself  sooner  or  later 
from  the  parent  plant,  either  singly  or  along  with  its  pericarp,  and  drops  into  the  soil, 
where  it  again  germinates  and  takes  root,  and  springs  up  into  a  new  individual.  Such 
is  the  grand  means  instituted  by  nature  for  the  replenishing  and  perpetuating  of  the 
vegetable  kingdom. 

1649.  Dispersion  qf  seed.  If  seeds  were  to  fall  into  the  soil  merely  by  dropoing  down  from  the  plaot, 
then  the  gre.it  mass  of  them,  instead  of  germinating  and  springing  up  into  diatinct  plants,  would  grow  up 
only  to  putrefy  and  decay;  to  prevent  which  consequence 
nature  has  adopted  a  vancty  of^  the  most  efficacious  contri. 
▼ances,  all  tending  to  the  dispersion  of  the  seed.  The  first 
means  to  be  mentioned  is  that  of  the  elasticity  of  the  peri- 
carp of  many  fruits,  by  which  it  opens  when  ripe,  with  a  sort 
of  sudden  spring,  ejecting  the  seed  with  violence^d  throw- 
ing it  some  considerable  distance  fVom  the  plant  This  may  be 
exemplified  in  a  variety  of  cases ;  the  seeds  of  oats  when  ripe 
are  projected  firom  the  calyx  with  such  violence,  that  in  a  fine 


and  dry  day  you  may  even  hear  them  thrown  out  with  a 
alight  and  sudden  snap,  in  passing  through  a  field  that  is  ripe. 
The  pericarp  of  the  dorsiferous  ferns  ifig.  Iff?.)  is  fVimlshed 


with  a  sort  of  peculiar  elastic  ring,  intended,  as  it  would 

appear,  for  the  very  purpose  of  projecting  the  seeds.    The 

capsules  of  the  squirting  cucumber,  geranium,  and  Fraxin^lla, 

discharge  their  seeds  also  when  ripe  with  an  elastic  jerk.  But 

the  pericarp  of  Impktiens,  which  consists  of  five  cells  with 

five  valves,  exhibits  perhaps  one  of  the  best  examples  of  this 

mode  of  dispersion.     1  f  it  be  accidentally  touched  when  ripe 

it  will  immediately  burst  open,  while  the  valvea,  coiling 

themselves  up  in  a  spiral  form,  and  springing  nrom  the  stem, 

discharge  the  contained  seeds,  and  scatter  them  all  around. 

The  bursting  of  the  pericarp  of  some  species  of  pines  is  also 

worthy  of  notice.    The  pericarp,  which  is  a  cone,  remains 

on  the  tree  till  the  summer  succeeding  that  on  which  it  was 

produced,  the  scales  being  still  closed :   but  when  the  hot 

weather  has  commenced  and  continued  fbr  some  time,  so  as 

to  dry  the  cone  thoroughly,  the  scales  open  of  their  own 

accord  with  a  sudden  jerk,  ejecting  the  conuined  seeds :  and  if  a  number  of  them  happen  to  burst  together. 

which  is  often  the  case,  the  noise  U  such  as  to  be  heard  at  some  considerable  distance.    The  twisted  awn  of 

AviM  fatua  {Jig.  19S.)  or  wild  oat,  as  well  as  that  of  Erbdium  cicutkrium,  and  some  others,  seems  to  have 

been  intended  particularly  for  the  purpoM  of  aiding  the  further  dispersion  of  the  seed,  after  being  diacharged 

flt>m  the  plant  or  pericarpi  This  spiral  awn  or  sprinc;, 
which  is  beset  with  a  multitude  of  fine  and  minute  nairs, 
possesses  the  property  of  contracting  by  means  of  drought, 
^  and  of  expanmng  by  means  of  m<risture.  Hence  it  remains 
of  necessity  in  a  pe^ietual  state  of  contraction  or  dilatatioo, 
dependent  upon  change  of  weather^  ftom  which,  as  well  aa 
fk-om  theadditionalaid  of  the  finehairs,  which  act  as  so  many 
fulcra,  and  dins  to  whatever  object  they  meet,  the  seed  to 
which  it  is  attached  is  kept  in  continual  motion  till  it  either 
germinates  or  is  destroyed.  The  awn  of  barley,  which  is 
beset  with  a  mulUtude  of  UtUe  teeth  aU  pointing  to  its 
upper  extremity^  presents  also  similar  phenomena.  For 
when  the  seed  with  its  awn  fklU  flrom  the  Mr  and  lies  flat 
upon  the  ground,  it  is  necessarily  extended  in  its  dimenaiona 
by  the  moisture  of  the  night,  and  contracted  by  the  drought 
of  the  day  :  but  as  the  teeth  prevent  it  fh>m  receding  in 
the  direction  of  the  point,  it  is  consequently  made  to  ad. 
vance  in  the  direction  of  the  base  of  the  seed,  which  is  thus 
often  carried  to  the  distance  of  many  feet  fVom  the  stalk  on 
which  It  grew.  If  any  one  is  yet  sceptical  with  regard  to 
the  travelling  capacity  of  the  awn,  let  him  only  introduce 
an  awn  of  barley  with  the  seed  uppermost  between  his  coat 
and  shirt  sleeve  at  the  wrist,  when  he  walks  out  in  the  mom. 
ing,  and  by  the  time  he  returns  to  breakfast,  if  he  has 
walked  to  any  great  distance,  he  will  find  it  up  at  his  arm. 
pit  I'his  journey  has  been  elftcted  by  means  of  the  ooo. 
tinned  motion  of  the  arm,  and  consequently  of  the  teeth 
of  the  awn  acting  as  feet  to  carry  it  forward. 
,      .      ,.    ^       ^  1615.     fVAere  dittattceqf  dispersion  it  nqaired^nsitureiM 

also  ftirnishcd  with  a  resource.    One  of  the  most  common  modet  by  which  seeds  are  conveyed  to  a  dia. 

tance  from  their  place  of  growth  is  that  of  the  instrumentality  of  animals.    Many  seeds  are  thus  carried  to 
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a  dsstanee  ftoa  tbeir  fbee  of  gnmth,  meretf  by  their  attaching  thenMchrefl  to  the  bodie*  of  nirh  animals 
a»  OUT  bai^ien  arcidentallr  to  come  in  contact  with  the  plant,  in  their  search  after  food  ■,  the  h(M»kt  or  hain 
Tith  which  one  part  or  other  of  the  fructitication  is  often  furnished,  terving  as  the  medium  of  att  irhmeiit, 
and  the  seed  t>eing  thus  carried  about  with  the  animal  till  it  if  again  detached  by  some  acculcntal  rause.  and 
at  ta^  etaamitted  to  the  soil  Thia  may  be  exemplified  in  the  caae  of  the  Bidens  and  .l/yo>^lia.  in  whirh 
t^e  iMxtka  or  prickles  are  attached  to  the  «eed  iUsc'lf;  or  in  the  case  of  Galium  Sparine  and  c>ther»,  m  wltuh 
titter  are  attached  to  the  pericarp;  or  in  the  caae  of  the  thistle  and  the  burdock,  in  which  they  ari*atta«  hfd 
to  the  general  calrx.  Many  seeds  are  dispersed  by  animals  in  consequence  of  their  pericarps  bcm^  used 
as  food.  This  is  ofttn  the  case  with  the  seeds  of  the  drupe,  as  cherries  and  sloea,  and  with  the  bfrnes  of 
the-  hawthorn,  which  binis  often  carry  away  till  they  meet  with  some  convenient  place  for  devouring  the 
jMiipy  pencarp,  anl  then  drt^  the  stone  mto  the  soiL  And  so  also  fruit  is  dispersed  that  has  been  hoarded 
far  the  winter,  though  e»en  with  the  riew  of  feeding  on  the  seed  itself,  as  in  the  caae  of  nuU  hoarded  up 
by  squirrefe,  which  are  often  dispoc^essed  by  some  other  animal,  which,  not  caring  for  the  h<».ird,  scattrrs 
and  di«perBes  it.  Sometimes  the  hoard  is  deposited  in  the  ground  itself,  in  which  ca*e  j»art  of  it  i»  gent  r.;lly 
ftxiod  to  take  root  and  to  sftfing  up  into  plants ;  though  it  has  been  obaerved  tliat  the  ground  Mjuirrcl  often 
depriTcs  the  kernel  of  its  germ  before  it  deposits  the  firuit  it  collects.  Rooks  have  been  al.v)  c>l»^crv  iti  to 
Lay  op  acuras  and  other  seeds  in  the  holes  of  fence-posts,  which  being  either  forgot  or  accidenully  thru*t 
«jt,  UU  altimatelT  into  the  earth  and  germinate.  But  sometimes  the  seed  is  even  taken  into  the  »ti>marh 
of  the  antmaL,  and  afterwards  depm-.ted  in  the  soil,  having  passed  through  it  unhurt  'Ihis  is  often  the 
cai«  with  the  seed  of  many  species  of  berry,  such  as  the  mistletoe,  which  the  thrush  swallows  and 
afterwards  deposits  upon  the  btmghs  of  such  trees  as  it  may  happen  to  alight  upon.  The  seetl*  of  the  I>o. 
r^^schos  amencknua,  another  parasitical  plant,  are  said  to  tie  deposited  in  like  manner  on  the  brant  hes  of 
tile  Cocojloba  grandifltkra  and  other  lofty  trees  ;  as  also  the  seeds  of  Phytolacca  decAndra,  the  berries  of 
vksfa  are  <Atenby  the  rolMn,  thrush,  arid  wild  pigeon.  And  so  also  the  seeils  of  currants  or  roans  are 
"■  '        '"    '    after  ha  '  


I  deposited,  after  having  b^en  swallow^ed  by  blackbirds  or  other  birds,  as  may  be  s4-eii  by  oh- 
•ervm^  a  currant  bu«h  or  young  roan  tree  growing  out  of  the  cleft  of  another  tree,  where  the  seed  ha»  been 
kA,  and  where  there  may  happen  to  have  Lteen  a  little  dust  collected  by  way  of  soil ;  or  where  a  natural 
graft  may  hare  been  effected  by  the  insinuation  of  the  radicle  into  some  chink  or  cleft.  It  seems  indeed 
sarpvtsiDg  that  anv  seeds  sho«ild  able  to  resist  the  heat  and  digestive  action  of  the  stomach  of  animals ; 
tot  it  is  undoubtedly  the  fact.  Some  seeds  seem  even  to  require  it  The  seeds  of  Magm  I/a  glabra,  which 
have  been  tnroapfat  to  this  country,  are  said  generally  to  have  refused  to  vegetate  till  alter  undergoing  this 
process,  and  it  is  known  that  some  seeds  will  bear  a  still  greater  de^ee  of  heat  without  anv  injury.  NpaU 
lanxanj  nwotaons  some  seeds  that  germinated  after  having  been  boiled  in  water  :  and  Du  llaniel  given  an 
nxxAist  of  some  others  that  germinated  even  alter  having  been  exposed  to  a  degree  of  heat  nu-asurmg 
i^icf^  of  Fahrenheit  In  addition  to  the  instnnnentalityof  tnxite  animals  in  thedispcrcion  of  the  secil  might 
be  added  &Uo  that  of  man,  who,  for  purposes  of  utility  or  of  ornament,  not  only  transfers  to  his  native  toil 
seeds  indigenous  to  the  most  distant  regions,  hut  sows  and  cultivates  them  with  care.  **  A  farmer  in  the 
vest  <rf  Scotland  has  been  in  the  practice,  for  some  rears,  of  feeding  his  cows  upon  potato-apples,  and 
aeiag  tbeir  dimg,  and  rabing  seedling  plants  fk>om  it  tne  seeds ;  having  passed  through  the  stomach  of  the 
ecm,  without  having  undergone  such  a  change  as  to  prevent  them  trcm  vegetating. "  ^SaU  of  Mr.  CUehom, 
Li.  f^tkf  Edmbmrgk  Farm.  Mag.) 

1644.  Tkt  agncjfofrciauU  is  one  of  the  most  effbctive  modes  of  dispersion  instituted  by  nature.  Some 
lee^  an  fittnl  for  this  mode  of  dispersion  from  their  extreme  minuteness,  such  as  those  of  the  mo»^os, 
tjcheas  and  Fungi,  which  float  invisibly  on  the  air,  and  vegetate  wherever  they  hapi>cn  to  met>t  with  a 
Biitai^soiL  Others  are  fitted  for  it  by  means  of  an  attached  wing,  as  in  the  ca*e  of  the  fir  tree  and 
Urtooeodron  tulipifera,  so  that  the  seed,  in  falUng  from  the  cone  or  capsule,  is  immediately  caught  Ity  the 
wind«  and  carried  to  a  distance  Others  are  peculiarly  fitted  for  it  by  means  of  their  being  (uriu»h(>«l  with 
an  aigrette  or  down,  as  in  the  case  of  the  dandelion,  goat's-beard,  and  thistle,  as  well  as  most  plunt^i  of  the 
class  Sjngen^sia;  the  down  of  which  is  so  large  and  light  in  proportion  to  the  seed  it  supimrts,  that  it  iy 
wafted  <»  the  most  gentle  breeie,  and  often  seen  floating  through  the  atmosphere  in  great  abundance  at 
the  time  tbe  seed  is  ripe.  Some  have  a  tail,  as  in  Clematis  VitAlba.  Others  are  fittetl  for  this  mode  of 
du^ersioQ  by  means  of  the  structure  of  the  pericarp,  which  is  also  wafted  along  with  them,  as  in  the  case  of 
Su^ri^a  tjiflilia,  the  inflated  capsule  of  which  seems  as  if  obviously  intended  thus  to  aid  the  di.spersion 
of  the  ccotainedsecd,  by  its  exposing  to  the  wind  a  large  and  distended  surface  with  but  little  weight ;  and 
w  aiso  in  the  case  of  the  maple,  elm,  and  ash,  the  capsules  of  which  are  furnished,  like  some  seeds,  with 
a  Qei^>rancMu  wing,  which  when  they  separate  from  the  plant  the  wind  immediately  lays  hold  of  and 
dhva  belbre  it 

1643.  The  mMtrmmetUal^  ofsirraTns,  rivers^  and  currents  qf  the  ocean,  ii  a  ftirther  means  adopted  by 
Batnrefce  the  dispersion  of  the  seeds  of  vegetables.  The  mountain-stream  or  torrent  washes  down  to 
the  valley  the  seeds  which  may  accidentally  fall  into  it,  or  which  it  may  happen  to  sweep  from  its  banks 
when  it  suddenly  oTerflows  them.  The  broad  and  majestic  river,  winding  siong  the  extensive  plain,  and 
trarexstng  the  continents  of  the  world,  conveys  to  the  distance  of  many  hundreds  of  miles  the  tteeds  that 
Buy  have  vegetated  at  its  source.  Thus  the  southern  shorn  of  the  Baltic  are  visited  by  seeils  which  grew 
IB  the  interknt  of  Germany,  and  the  western  shores  of  the  Atlantic  by  seeds  that  have  been  generatetl  in 
tte  mterior  of  America.  But  fhiits  indigenous  to  America  and  the  West  Indies  have  sometimes  l>een 
found  to  be  swept  along  by  the  currents  of  the  ocean  to  the  western  shores  of  Europe,  and  even  on  the 
coasts  c^ Orkney  and  Zetland.  Fruits  of  Mim5sa  scindens,  Stizoloblum  pruriens,  Guilandlim  Bdnduc^ 
and  AnKintium  oocident^le,  or  cashew-nut,  have  been  thus  known  to  be  driven  across  the  Atlantic 
to  a  distance  irf*  upwards  of  SOOO  miles :  and  although  the  fruits  now  adduced  as  examples  are  not  such 
as  asild  vegetate  on  the  coast  on  which  they  were  thrown,  owing  to  soil  or  climate,  yet  it  is  to  be 
bsK-red  that  fruits  may  have  been  aiien  thus  transported  to  climates  or  countries  favourable  to  their 
▼^getatioB. 

1646i  PropagaUtm  bjf  gems.  Though  plants  are  for  the  most  part  propagated  by  means  of  seeds,  yet 
suay  of  them  are  props^ted  also  by  means  of  gems ;  that  is,  bulbs  and  buds. 

^7.  Tke  etaitinarw  bulb  is  often  the  means  of  the  propagation  of  the  species :  it 


jr  buib  is  often  the  means  of  the  propagation  of  the  species :  it  generally  appears  in 

the  axils  of  the  leaves,  as  in  Dentiria  bulbifera  and  LUium  bulbtferum ;  or  between  the  spoke:*  of  their 
B^^xls,  as  in  ^IHlium  canadfose;  or  in  the  midst  of  the  spike  of  flower*,  as  in  Polygonum  vivipanim  and 
i^alpna.  At  plants  of  this  last  kind  are  mostly  alpine,  it  has  been  thought  to  be  an  Institution  or 
iBKwrce  of  nature,  to  secure  the  propagation  of  the  species  in  situations  where  the  seed  may  fail  to  ripen. 

IfiKL  The  badf  though  it  does  not  spontaneously  detach  iuelf  f^om  the  plant  and  form  a  new  individual, 
*iB  yts  sometimes  strike  root  and  develope  its  parU  ifcarefUlly  separated  by  art  and  planted  in  the  earth  : 
hot  this  is  to  be  understood  of  the  lea£.bud  only,  for  the  flower-bud,  according  to  Mirbcl,  if  so  treated, 
»*^»y»  perishesi 

I^ISl  Rropaaatioa  bjf  tie  lanes.  The  spedes  may  sometimes  be  propagated  even  by  means  of  the  leaves. 
» ID  tbeatoe,  Xybpb^na,  aca-onion,  and  some  species  of  A\nm ;  which  if  carefully  depositetl  in  the  soil 
wffl  grow  op  mto  new  jdants,  by  virtue,  no  doutA,  of  some  latent  gem  contained  in  them.  The  /Vingi  and 
B^Bs,  aeeordiDg  to  Gartner,  are  all  gemmiferous,  having  no  sexual  organs,  and  no  pollen  impregnating 
a  gam.  In  the  genus  Lycoperdon,  the  gelatinous  substance  that  pervades  the  cellular  tissue  is  converted 
lata  a  proliftrous  powder ;  In  Clavio-ia,  the  fluid  contained  in  the  cavities  of  the  plant  is  converted  into  a 
^^f^^enns  powder  also ;  and  in  the  agarics,  //^pnum,  and  jffolHus,  vesicles  containing  soboliferous 
e^VK^  sre  found  within  the  lamellse,  pores,  or  tubes.  Hedwig,  on  the  contrary,  ascribes  to  the  Ffmgi  a 
^^XBilqvsntus,  and  maintains  that  the  pollen  is  lodged  in  the  volva :  but  here  it  is  to  be  recollected,  as 
m  tbecasesof  the  scuteU*  of  the  litcbens,  that  all  Fungi  are  not  ftirnished  with  a  volva,  and  consequently 
Mt  ffanusbed  with  poOeQ.    The  Cotdirtm  and  (/^rv,  together  with  the  genera  Blks'ta  and  Riccia  are 
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also,  accoitting  to  G«ertner,  propBgated  only  by  gems ;  whUe  MMXchintbt,  Anth6oem,  Jangaa^nia,  and 
Lyom^rdon,  are  laid  to  be  propagated  both  by  genu  and  weda 

16501  Runnera  are  young  shoots  issuing  from  the  collar  or  summit  of  the  root,  and  creeping  along  the 
surface  of  the  soil ;  but  producing  a  new  root  and  leaves  at  the  extremity,  and  fonning  a  new  individual, 
by  the  decay  of  the  connecting  link,  as  in  the  strawberry. 

l^L  Slfp9.  The  process  of  raisine  perennials  by  slips  is  well  known  to  gardeners,  and  should,  perhaps, 
be  regarded  as  an  extension  of  the  old  plant,  rather  than  as  the  generation  of  a  new  one ;  though  it  eerres 
the  purpose  of  the  cultivator  equally  well  as  a  plant  raised  from  seed,  with  the  additional  advantage  of 
bearing  fruit  much  sooner.  But  how  is  the  root  generated  which  the  slip  thus  produces  f  If  the  trunk  of 
a  tree  is  lopped,  and  all  its  existing  buds  destroyed,  then  there  will  be  protruded  from  between  the  wood 
and  bark  a  sort  of  protuberant  lip  or  ring  formed  from  the  proper  Juice,  and  fttmi  which  there  will  spring 
a  number  of  young  shoots.  The  formation  of  the  root,  in  the  case  of  the  dip.  is  effbcted  in  the  same  num. 
ner,  the  moisture  of  the  aoU  encouraging  the  protrusion  of  buds  at  and  near  the  section ;  and  the  bud  that 
would  have  been  converted  into  a  branch  above  ground  is  converted  into  a  root  below. 

16C2.  LauerM.  The  mode  of  propagation  by  layers  is  practised  upon  trees  that  are  delicate,  and  which 
cannot  readily  be  propagated  by  means  of  slips ;  in  which  case  the  root  is  generated  nearly  as  in  the  former 
case,  the  soil  stimulating  the  protrusion  of  buds  which  are  converted  into  roota  In  many  plantiL  such  as 
the  currant  and  laurel,  Uiis  is  altogether  a  natural  process,  eflteted  by  the  spontaneous  bendiog  down  of  a 
branch  to  the  surface  of  the  soil 

1653b  Siiekera  or  qffkeU.  Many  plants  protrude  annually  ttcm  the  ooUar  a  numbor  of  young  shoots, 
encircling  the  principal  stom  and  depriving  it  of  a  portion  of  its  nourishment,  as  in  the  case  of  most 
fruit  trees.  Others  send  out  a  horizontal  root  from  which  there  at  last  issues  a  bud  that  ascends  above  the 
soil,  and  is  converted  into  a  little  stem,  as  in  the  case  of  the  elm  tree  and  S^frbtga.  Others  send  out  a  hori. 
xontal  shoot  from  the  collar  or  its  neignbourhood ;  or  a  shoot  that  ultimately  bends  down  by  its  own  weight 
till  it  reaches  the  ground,  in  which  It  strikes  root,  and  again  s«mIs  up  a  stem  as  in  the  currant  bush  and 
laurel  The  two  former  are  called  auckera  or  qffhets,  though  the  term  oi&et  should^perfaaps, be  restricted 
to  the  young  bulbs  that  issue  and  detach  themselves  annually  from  bulbous  roota  The  latter  is  not  desig- 
nated by  any  particular  name,  but  may  be  regarded  as  a  sort  of  natural  layer,  resemUing  also,  in  some 
respects,  the  runner ;  from  which,  however,  it  is  distinguished  in  that  it  never  detaches  itself  spon. 
taneously  from  the  parent  plant,  as  is  the  case  also  with  the  two  ibrmer :  but  if  rtther  of  them  is  arti. 
flcially  detached,  together  with  a  portion  of  root  or  a  slice  of  the  collar  adhering  to  i1^  the  detached  part 
will  now  bear  transplanting,  and  will  constitute  a  distinct  plant 

1654.  Grafting  and  budding.  The  species  is  also  often  propagated,  or  at  least  the  variety  is  multiplied, 
by  means  oigrq/Ungj  which  is  an  aztlflcial  application  of  a  portion  of  the  shoot  or  root  of  one  tree  or 
plant  to  the  stem,  snoot,  branch,  or  root  of  another,  so  that  the  two  shall  coalesce  together  and  form  but 
one  plant  The  shoot  which  is  to  form  the  summit  of  the  new  individual  is  called  the  scion ;  the  stem  to 
whicli  it  is  affixed  is  called  the  stock ;  and  the  operation,  when  eflfbcted,  the  graft  As  the  graft  is  merdy 
an  extension  of  the  parent  plant  from  which  the  scion  came,  and  not  properly  speaking  a  new  individual, 
so  it  is  found  to  be  the  best  method  of  propagating  approved  varieties  of  ftiut  trees  without  any  danger 
of  altering  the  quality  of  the  fruit,  which  is  always  apt  to  be  incurred  in  propagaUon  from  seed,  put 
never  in  propagating  from  the  scion.  The  scion  will  also  bear  fruit  much  sooner  than  the  tree  that  is 
raised  from  seed ;  and,  if  effected  on  a  proper  stock,  will  be  much  more  hardy  and  vigorous  than  if  left  on 
the  parent  plant  Hence  the  sreat  utility  of  grafting  in  the  practice  of  gardening,  nil  lately,  grafting 
was  confined  to  the  ligneous  plants,  but  it  is  now  suocessftilly  practised  on  the  roots  and  shoots  of  her. 
baceous  vegetables ;  and  the  dahlia  is  grafted  by  the  root;  the  melon  on  the  gourd ;  the  love-apple  on  the 
potato ;  the  cauliflower  on  the  cabbage,  ftc,  by  the  shoot  A  very  ingenious  tract  has  been  publisned-on  this 
subiect,  entitled,  Essai  sur  la  Greffe  de  VHerbe  de$  Pkmtes  et  de$  Arbra,  par  Montr,  le  Baron  de 
Ttchowfy,  Bourgeois  de  Gtaris.    ntris,  18ia 

SzcT.  X.     Causes  UmUing  the  Propagation  of  the  Species* 

1655.  Tfiough  plants  are  controlled  chiejly  by  animals^  yet  they  also  control  one  another. 
From  the  various  sources  of  vegetable  reproduction,  but  particularly  from  the  fertility 
and  dispersion  of  the  seed,  the  earth  would  soon  be  overrun  with  plants  of  the  most  pro- 
lific species,  and  converted  again  into  a  desert,  if  it  were  not  that  nature  has  set  bounds 
to  their  propagation  by  subjecting  them  to  the  control  of  man,  and  to  the  depredations 
of  the  great  mass  of  animals ;  as  well  as  by  confining  the  germination  of  their  seeds  to 
certain  and  peculiar  habitations  arising  from  soil,  climate,  altitude,  and  other  drcum- 
stances.  In  order  to  form  an  idea  of  the  manner  in  which  the  latter  act  upon  vegeta- 
tion, imagine  that  every  year  an  enormous  quantity  of  seeds,  produced  by  the  existing 
vegetables,  are  spread  over  the  surface  of  the  globe,  by  the  winds  and  other  causes  already 
mentioned ;  all  of  these  seeds  which  fall  in  places  suitable  for  their  vegetation,  and  are 
not  destroyed  by  animals,  germinate  and  proiduce  plants ;  and  then  among  these  plants, 
the  strongest,  and  largest,  and  those  to  which  the  soil  is  best  suited,  develope  themselves 
in  number  and  magnitude  so  as  to  choke  the  others.  Such  is  the  general  progress  of 
nature,  and  among  plants,  as  among  animals,  the  strong  flourish  at  the  expense  of  the 
weak.*  These  causes  have  operated  for  such  a  length  of  time,  that  the  greater  number 
of  species  are  now  fixed  in,  and  considered  as  belonging  to,  certain  soils,  atuations,  and 
climates,  beyond  which  they  seldom  propagate,  otherwise  than  by  the  hands  of  man. 

Sect.  XI.     Evidence  and  Character  of  Vegetable  Vitality, 

1656.  The  power  of  counteracting  the  laws  of  chemical  affinity  is  reckoned  the  best  and 
most  satisfactory  evidence  of  the  presence  and  agency  of  a  vital  principle,  as  inherent  in 
any  subject.  This  principle,  which  seems  first  to  have  been  instituted  by  Humboldt,  is 
obviously  applicable  to  the  case  of  animals,  as  is  proved  by  the  process  of  the  digestion 
of  the  food,  and  its  conversion  into  chyle  and  blood ;  as  well  as  from  the  various 
secretions  and  excretions  effected  by  the  several  organs,  and  causing  the  growth  and 
developement  of  the  individual,  in  direct  opposition  to  the  acknowledged  laws  of 
chemical  aflinity,  which,  as  soon  as  the  vital  principle  u  extinct,  begin  iimnediately  to 
give  evidence  of  their  action,  in  the  incipient  symptoms  of  the  putrefaction  of  the  dead 
body.     But  the  rule  is  also  applicable  to  the  case  of  vegetables,  as  is  proved  by  the 
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introsusception,  digestion,  and  aarimilation  of  the  food  necesMry  to  their  derelopement ; 
all  indicating  the  agency  of  a  principle  capable  of  counteracting  the  laws  of  chemical 
affinity,  which,  at  the  period  of  what  is  usually  called  the  death  of  the  plant,  begin  also 
immediately  to  act,  and  to  gi^e  evidence  of  their  action  in  the  incipient  symptoms  of  the 
putre&ction  of  the  vegetable.  V^petables  are  therefore  obviously  endowed  with  a  species 
of  vitality.  But,  admitting  the  presence  and  agency  of  a  vital  principle  inherent  in 
the  v^etable  subject,  what  are  the  peculiar  properties  by  which  this  principle  is  cha- 
racterised? 

1657.  ExdtaAiliiy.  One  of  the  mcMt  diftingnUshable  prcnerties  of  the  ▼ital  principle  of  vcgetAblv*  if 
that  of  its  excit3biut7,  or  capacity  of  being  acted  upon  by  the  application  of  natural  ctimuli,  iin|>elling  it 
to  the  exertion  of  its  Tegetative  powers :  the  natural  stimuli  thus  impelling  it  being  light  and  heat 

1658w  The  stimitlaiimg  ii^lmenee  <tf b'gkt  upon  the  vital  principle  or  the  plant  is  discoverable,  whether 
in  the  stem,  leaf,  or  flower.  The  direction  of  the  stem  is  influenced  by  the  action  of  light,  as  well  as 
the  colour  of  the  leaveSi  Distance  fhun  direct  ravs  of  light  or  weak  light  produces  etiolation,  and  its 
absence  blanch in&  Tlie  luxuriance  of  branches  depends  on  the  presence  and  action  of  light,  as  is  par. 
ticularly  <4McrvabIe  in  the  case  of  hot.house  plants,  the  branches  of  which  are  not  lo  consjiiruously 
directed,  either  to  the  flue  in  quert  of  heat,  or  to  the  door  or  open  sash  in  quest  of  air,  as  to  the  aun 
in  quest  of  liffhL  Hence  abo  the  branches  of  plants  are  often  more  luxuriant  on  the  south,  than  on 
the  north,  side ;  or  at  least  on  the  side  that  is  nest  exposed  to  li^ht.  The  position  of  the  leaf  is  also 
strongly  a^cted  by  the  action  of  light,  to  which  it  uniformly  turns  its  upper  surface  This  may  be  readily 
perceived  in  the  case  of  trees  trained  to  a  wall,  from  which  the  upper  surface  of  the  leaf  is  by  con- 
sequence always  turned ;  being  on  a  south  wall  turned  to  the  south,  and  on  a  north  wall  turned  to  the 
north :  and  if  the  upper  surface  of  the  leaf  is  forcibly  turned  towards  the  wall,  and  confined  in  that 


position  for  a  length  f^  time,  it  will  soon  resume  its  primitive  position  upon  regaining  its  liberty,  but 
particularly  if  the  atmosphere  be  clear.  The  leaves  of  the  mallow  are  said  to  exhibit  but  slight  indi. 
cations  of  this  susceptibility,  as  also  sword-shaped  leaves :  and  those  ot  the  mistletoe  are  equally 
susceptible  oo  both  side*.  It  had  been  conjectured  that  these  eflbcts  are  partly  attributable  to  the 
agency  of  heat ;  and  to  try  the  value  of  the  coi^ecture.  Bonnet  placed  some  plants  of  the  ^'triplex  in  a 
stove  heated  to  25°  of  Reuunitf.  Yet  the  stems  were  not  inclined  to  the  lide  from  which  the  greatest 
degree  of  heat  came ;  but  to  a  small  opening  in  the  stoves.  Heat,  then,  does  not  seem  to  exert  any 
perceptible  influence  in  the  production  of  the  aliove  efibctsi  Does  moisture  P  Bonnet  (bund  that  the 
Itaves  of  the  vine  exhibited  the  same  phenomenon  when  immersed  in  water,  as  when  left  in  the  open 
air.  'Mlience  it  seems  protnble  that  light  is  the  sole  aeent  in  the  production  of  the  effbcts  in  question. 
But  as  light  produces  such  effects  upon  the  leaves,  so  darkness  or  the  absence  of  light  produces  an  eflbct 
quite  the  contrary ;  for  it  is  known  that  the  leaves  of  manv  pUints  assume  a  very  different  position  in  the 
ni^t  from  what  they  have  in  the  day.  This  is  porticuUirly  the  case  with  winged  leaves,  which,  thouah 
fully  expanded  during  the  day,  begin  to  droop  and  bend  down  about  sunset  and  during  the  fall  of  the 
evening  dew,  till  they  meet  together  on  the  inferiorside  of  the  leaf.italk ;  the  terminal  lobe,  if  the  leaf 
is  furnished  with  one,  folding  itself  back  till  it  reaches  the  first  pair ;  or  the  two  side  lobes,  if  the  leaf  is 
trifoliafe,  as  in  the  case  of  oMnmon  clover.  So,  also,  the  leaflets  of  the  false  acacia  and  liquorice  hang 
down  during  the  night,  and  those  c^  BCimhsa  pud\ca  fold  themselves  up  along  the  common  foot-stalK 
so  as  to  overlap  one  another.  Linnvus  has  designated  the  above  phenomenon  by  the  awellation  of 
The  Sleep  ^pUnU.  The  expansion  of  the  flower  is  also  efiteted  by  the  action  of  light  Many  plants 
do  not  fully  expand  their  petals  except  when  the  sun  shines:  and  hence  alternately  open  them  during 
the  day  and  shut  them  up  during  Uie  night  This  may  be  exemplified  in  the  case  of  papilionaceous 
flowers  in  genccal,  which  qnread  out  their  wings  in  fine  weather  to  admit  the  rays  of  the  sun,  and  again 
fbid  them  up  as  the  night  approaches.  It  may  be  exemplified  alio  in  the  case  of  compound  flowers,  as 
the  dandelioa  and  hawkweeo.  But  the  most  singular  case  of  this  kind  is  perhaps  that  or  the  lotus  of  the 
Enphntes,  which  is  described  by  Theophrastus  as  rearing  and  expanding  its  blossoms  by  day,  closing 
and  sinking  down  beneath  the  snr&oe  of  the  water  by  night  so  as  to  be  beyond  the  grasp  of  the  hand, 
and  4gaia  rising  up  in  the  morning  to  present  its  expanded  blossom  to  the  sun.  The  same  phenomenon 
is  related  also  by  Pliny.  But  although  many  plants  <men  their  flowers  in  the  morning  and  shut  them 
egain  in  the  evening,  yet  all  flowers  do  not  open  and  shut  at  the  same  time.  Planu  of  the  same  species 
are  tolerably  r^ular  as  to  time,  other  dreumstances  being  the  same;  and  hence  the  daily  opening  and 
shutting  of  the  flower  botanists  have  denominated  The  Horolbgivm  Flbra.  Flowers  requiring  but  a 
slight  anpGcalion  of  stimulus  open  early  in  the  morning,  while  others,  requiring  more,  open  somewhat 
later  Sosne  do  not  apai  till  noon,  and  some,  whose  extreme  delicacy  cannot  bear  the  action  of  light  at 
an,  open  only  at  night ;  such  as  the  Cictus  grandifl{*ra,  or  night-blowing  cereus.  But  it  seems  somewhat 
doubtfiil  whether  or  not  light  is  the  sole  agent  in  the  present  case :  for  it  has  been  observed  that  equatorial 
flowen  open  always  at  the  same  hour,  and  that  tropical  flowers  change  their  hour  of  opening  according 
to  the  length  of  the  day.  It  has  been  observed,  also,  that  the  flowers  of  plants  which  are  removed  (torn  a 
wanner  to  a  colder  dimate  expand  at  a  later  hour  in  the  Utter.  A  flower  that  opens  at  six  o'clock  in  the 
aaoming  in  Senegal,  will  not  open  in  France  or  EngUnd  till  eight  or  nine,  nor  in  Sweden  till  ten ;  a 
flower  uat  opens  at  ten  o'doek  in  Senegal,  will  not  open  in  France  or  England  till  noon  or  Uter,  and  in 
Sweden  it  will  not  open  at  all ;  and  a  flower  that  does  not  open  till  noon  or  later  in  Senegal,  will  not  open 
at  an  in  France  or  England.  This  seems  as  if  heat  or  its  absence  were  also  an  agent  in  the  opening  or 
shutting  of  flowers ;  tfaongh  the  opening  of  such  as  blow  only  in  the  night  cannot  be  attributed  either  to 
light  or  heaL  Bat  the  opening  or  shutting  of  some  flowers  depends  not  so  much  on  the  action  of  the 
stnnaltts  of  light  as  on  the  existing  state  of  the  atmosphere,  and  nence  their  opening  or  shutting  betokens 
change.  If  the  Siberian  sow-thiatie  shuts  at  night,  the  ensuing  day  will  be  fine :  and  if  it  opens,  it  will  be 
doo^and  rainy.  If  the  AfHcan  marigold  continues  shut  after  seven  o'clock  in  the  morning,  rain  is 
near  at  hazid;  and  if  the  Ctanv61vulus  arv^nsis.  Calendula  pIuviMis,  or  i^nag^llis  arv^nsis,  is  even 
already  open,  it  will  shut  upon  the  approach  of  rain,  the  last  of  which,  fVom  its  peculiar  susceptibility, 
has  obtained  the  name  of  the  poor  man's  weatherglass.  But  some  fiowers,  besides  expanding  during  the 
Sgbt  of  day,  incline  also  towards  the  sun,  and  follow  his  course,  looking  towards  the  east  in  the  morning, 
towards  the  south  at  noon,  wad  towards  the  west  in  the  evening ;  and  again  returning  in  the  night  to 
their  fivmer  position  in  the  morning  Such  flowers  are  designated  by  the  appellation  of  Heliotrope$y  on 
account  of  their  following  the  course  of  the  sun;  and  the  movement  they  thus  exhibit  is  denominated 
thar  mMtaium.  This  phenomenon  had  been  observed  by  the  ancients  long  before  they  made  any  con. 
■MhrnMr  ptqgress  in  botany,  and  had  even  been  interwoven  into  their  mythology,  having  originated, 
seoonfing  toU>e  records  of  fidMdous  history,  in  one  of  the  metamorphoses  of  early  times.  Clytie,  inconsol. 
able  Jbr  the  loss  of  the  aflfections  of  Sol,  by  whmn  she  had  been  formerly  beloved,  and  of  whom  she  was 
rtiB  enamoored.  is  represented  as  brooding  over  her  griefs  in  silence  and  solitude ;  where,  refusing  all 
Mwl>inim,  and  seated  upon  the  odd  ground,  with  her  eyes  invariably  fixed  on  the  sun  during  the  day, 
and  watching  for  bis  return  during  the  night,  she  is  at  length  transformed  into  a  flower,  retaining,  as 
vaeb  ss  a  flower  ff^n  retain  It,  the  same  unaltered  attachment  to  the  sun.  This  is  the  flower  which  is 
deaoaaaatad  ^ffeiiodtef  nm  hf  the  ancients,  and  described  by  Ovid  as  Flos  oui  ad  toUm  vertitur.  But  it 
Is  to  be  olaerved,  *Mt  the  flower  alluded  to  by  Ovid  cannot  be  the  i/eliotrbpium  of  the  modems, 
heeanse  Ovid  describes  it  as  resembling  the  violet :  much  less  can  it  be  the  sun.flower,  which  is  a 
nXNe  cf  AoMrtca,  and  could  nat  oonsequently  have  been  known  to  Ovid ;  so  that  the  true  Helioti^ 
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pium  of  the  ancients  is  perhapg  not  yet  awsertained.  Bonnet  has  ftirtber  remarked  that  the  ripe  ears  of 
corn,  which  bend  with  the  weight  of  grain,  scarcely  ever  incline  to  the  north,  but  always  less  or  more  to 
the  south  ;  of  the  accuracy  of  which  remark  any  one  may  easily  satisfy  himself  by  looking  at  a  field  of 
wheat  ready  for  the  sickle;  he  wiU  find  the  whole  mass  of  ears  nodding,  as  if  with  one  consent,  to  the 
south.  The  cau«e  of  the  phenomenon  has  been  supposed  to  be  a  contraction  of  the  nbrM  of  the  stem  or 
flowCT-stalk  on  the  side  exposed  to  the  sun  ;  and  this  contraction  has  been  thought  by  De  la  H«re  «>« 
Dr.  Hales  to  be  occasioned  by  an  excess  of  transpiration  on  the  sunny  side ;  which  is  probably  the  ftct, 
though  there  seema  upon  the  prmcipie  to  be  some  difficulty  in  accounting  for  its  returning  at  night ; 
because  if  you  say  that  the  contracted  side  expands  and  relaxes  by  moisture,  what  is  it  tliat  contracts  the 
Bide  that  was  relaxed  in  the  day?  The  moisture,  of  which  it  is  no  doubt  still  fUll,  would  counteract  tho 
contraction  of  its  fibres,  and  prevent  it  flrom  resuming  its  former  position  in  the  morning. 

1659.  Heat  as  well  as  light  acts  also  as  a  powerful  stimulus  to  the  exertions  of  the 
vital  principle.  This  has  been  already  shown  in  treating  of  the  process  of  germination ; 
but  the  same  thing  is  observable  witli  regard  to  the  developement  and  maturation  of  the 
leaves,  flower,  and  fruit ;  for  although  all  plants  produce  their  leaves,  flower,  and  fruit 
annually,  yet  they  do  not  all  produce  them  at  the  same  period  or  season.  -This  forms 
the  foundation  of  what  Linnaeus  has  called  the  CalenddHum  Flora^  including  a  view  of 
the  several  periods  of  the  frondescence  and  efflorescence  of  plants,  together  with  those  of 
the  maturation  of  the  fruit. 

leeO.  Frondescence.  It  must  be  plain  to  every  observer,  that  all  plants  do  not  protrude  their  leaves  at 
the  same  season,  and  that  even  of  such  as  do  protrude  them  in  the  same  season,  some  are  earlier  and  smnc 
later.  The  honeysuckle  protrudes  them  in  the  month  of  January ;  the  gooseberry,  currant,  and  eldor, 
in  the  end  of  February,  or  the  beginning  of  March  ;  the  willow,  elm,  and  lime  tree,  in  April ;  and  the 
PUtanus,  oak,  and  ash,  which  are  always  the  Utest  among  trees,  in  the  beginning  or  towards  the  middle 
of  May.  Many  annuals  do  not  come  up  till  after  the  summer  solstice ;  and  many  mosses  not  till  after 
the  commencement  of  winter.  This  gradual  and  successive  unfolding  of  the  leaves  of  diffbrent  plants 
seenu  to  arise  from  the  peculhir  susceptibility  of  the  species  to  the  action  of  heat,  as  requiring  a  greater 
or  less  degree  of  it  to  give  the  proper  stimulus  to  the  vital  principle.  But  a  great  many  circumstances 
will  always  concur  to  render  the  time  of  the  unfolding  of  the  leaves  somewhat  irregular ;  because  the 
mildness  of  the  season  is  by  no  means  uniform  at  the  same  period  of  advancement;  and  because  the 
leafing  of  the  plant  depends  upon  the  peculiar  degree  of  temperature,  and  not  upon  the  return  of  a 
particular  day  of  the  year.  Hence  it  has  been  thought  that  no  rule  could  be  so  good  for  directine  the 
husbandman  in  the  sowing  of  his  several  sorts  of  gram,  as  the  leafing  of  such  species  of  trees  as  might  be 
found  bv  observation  to  correspond  best  to  each  sort  of  grain  respectively,  in  the  degree  of  temperature 
required.  Linnaeus  (Stillingfleet  informs  us^  instituted  some  observations  on  the  subject  about  the  year 
17o0,  with  a  view  chiefly  to  ascertain  the  time  proper  for  the  sowing  of  barley  in  Sweden  ;  he  regarded 
the  leafing  of  the  birch  tree  as  being  the  best  indication  for  that  grain,  and  recommended  the  institution 
of  similar  observations  with  regard  to  other  sorts  of  grain,  upon  the  grounds  of  its  great  importance  to 
the  husbandman,  who  may  be  said  to  attend  to  it  in  a  manner  instinctively ;  but  as  all  the  trees  of  the 
same  species  do  not  come  into  leaf  precisely  at  the  same  time,  and  as  the  weather  may  alter  even  after 
the  most  promising  indications,  no  guide,  natural  or  artificial,  can  be  abs<dutely  depended  on  with  a  view 
to  future  results. 

1661.  J^fflore»cence.  The  flowering  of  the  plant,  like  the  leafing,  seems  to  depend  upon  the  degree  of 
temperature  induced  by  the  returninK  spring,  as  the  flowers  are  also  protruded  pretty  regularly  at  the  same 
successive  periods  of  the  season.  The  mezereon  and  snowdrop  protrude  their  flowers  in  February;  the 
primrose  in  the  month  of  March ;  the  cowslip  in  April ;  the  great  mass  of  plants  in  May  and  June ;  many 
in  July,  August,  and  September :  some  not  till  the  month  of  October,  as  the  meadow  safflpon  ;  and  some 
not  till  the  approach  or  middle  or  winter,  as  the  laurustlnus  and  arbutus.  Such  at  least  is  the  period  of 
their  flowering  in  this  country :  but  in  warmer  climate  they  are  earlier,  and  in  colder  climates  they  are 
later.  Between  the  tropics,  where  the  degree  of  heat  is  always  high,  it  often  happens  that  plants  will 
flower  more  than  once  In  the  year ;  because  they  do  not  there  require  to  wait  till  the  temperature  Is 
raised  to  a  certain  heif^ht,  but  merely  till  the  developement  of  their  parts  can  be  effected  in  the  regular 
operation  of  nature,  under  a  temperature  already  sufficient  For  the  greater  part,  however,  they  flower 
during  our  summer,  though  plants  in  opposite  hemispheres  flower  In  opposite  seasona  But  in  all  climates 
the  time  of  flowering  depends  also  much  on  the  altitude  of  place,  as  well  as  on  other  causes  aflFbcting 
the  degree  of  heat  Hence  plants  occupying  the  polar  regions,  and  plants  occupying  the  tops  of  the  high 
mountains  of  southern  latitudes,  are  in  flower  at  the  same  season  ;  and  hence  the  same  flowers  are  later 
in  opening  in  North  America  than  in  the  same  latitudes  in  Europe,  because  the  surface  of  the  earth  is 
higher,  or  the  winters  more  severe. 

1662.  Maturation  qf  the  fruit.  Plants  exhibit  as  much  diversity  in  the  warmth  and  length  of  time 
necessary  to  mature  their  ftiiit,as  in  their  Arondescence  and  flowering;  but  the  plant  that  flowers  the 
soonest  does  not  always  ripen  its  ft-uit  the  soonest  The  haiel  tree,  which  blows  In  February,  does  not 
ripen  its  firuit  till  autumn  ;  while  the  cherry,  which  does  not  XAom  till  May,  ripens' its  fruit  in  June.  It 
may  be  regarded,  however,  as  the  general  rule,  that  If  a  plant  blows  in  spring,  it  ripens  its  fruit  in  sum. 
mer,  as  in  the  case  of  the  currant  and  goos^wrry ;  if  it  blows  in  simimer,  it  ripens  its  fruit  in  autumn,  as 
in  the  case  of  the  vine ;  and  if  it  blows  in  autumn,  it  ripens  its  fruit  in  winter :  but  the  meadow-aaflhm, 
which  blows  in  the  autumn,  does  xuA  ripen  its  fruit  till  the  succeeding  spring: 

1 663.  Such  arc  the  primary  facts  on  which  a  Calenddrium  Flfh-ae  should  be  founded. 
They  have  not  hitherto  been  minutely  attended  to  by  botanists;  and  perhaps  their 
importance  is  not  quite  so  great  as  has  been  generally  supposed ;  but  they  are  at  any 
rate  sufficiently  striking  to  have  attracted  the  notice  even  of  savages.  Some  tribes  of 
American  Indians  act  upon  tlie  very  principle  suggested  by  Linnaeus,  and  plant  their 
com  when  the  wild  plum  blooms,  or  when  the  leaves  of  the  oak  are  about  as  large  as  a 
squirrel's  ears.  The  names  of  some  of  their  months  are  also  designated  from  the  state 
of  vegetation.  One  is  called  the  budding  month,  and  another  the  flowering  month ; 
one  the  strawberry  month,  and  another  the  mulberry  month  ;  and  the  autumn  is  desig- 
nated by  a  term  signifying  the  fall  of  the  leaf.  Thus  the  proposed  nomenclature  of  the 
French  for  the  months  and  seasons  was  founded  in  nature  as  well  as  in  reason.  . 

.  1664.  Cold.  As  the  elevation  of  temperature  induced.by  the  heat  of  summer  is  es- 
sential to  the  full  exertion  of  the  energies  of  the  vital  principle,  so  the  depression  of 
temperature  consequent  upon  the  colds  of  winter  has  been  thought  to  suspend  the  ex- 
ertion of  the  vital  energies  altogether.  But  this  opinion  is  evidently  founded  on  a  mistake, 
as  is  proved  by  the  example  of  those  plants  which  protrude  their  leaves  and  flowers  in 
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the  winter  aeaaoa  only,  fudi  as  many  of  the  nuMMs;  m  well  as  by  tKe  diMecdon  of  the 
yet  unfolded  bods  at  difierent  periods  of  the.  winter,  even  in  the  case  of  such  plants  as 
protrude  their  leayes  and  bloeaoms  in  the  spring  and  sununer,  in  which,  it  baa  been 
already  shown,  there  is  a  regular,  gradual,  and  inciptent  devdiopenient  of  parts,  tram 
the  time  of  the  bud's  first  iq>peannce  till  its  ultimate  opening  in  the  spring.  The  sap, 
it  is  true,  flows  much  leas  freely,  but  is  not  wholly  stepped.  Du  Hamel  planted  some 
young  trees  in  the  autumn,  cutting  off  all  the  smaller  fibres  of  the  root,  with  a  new  to 
watch  the  progress  of  the  formation  of  new  ooea.  At  the  end  of  every  fortnight  he  bad 
the  plants  taken  up  and  examined  with  all  possible  care  to  prevent  imuring  them,  and 
£Dund  that,  when  it  did  not  actually  fieew,  new  roots  were  uniformly  developed. 

1665.  Snerpes  qf^^e  in  plants  liJiK  the  fmycearfretfiratiimm  Hence  it  fiol- 
lows,  that  even  during  the  period  of  winter,  when  vegetation  seems  totally  at  a  stand* 
the  tree  being  stripped  of  its  foliage,  and  the  herb  apparently  withering  in  the  froacn 
blast,  still  the  energies  of  vital  life  are  exerted ;  and  sdll  the  vital  princtpie  is  at  worik, 
carrying  on  in  the  interior  of  the  plant,  concealed  from  human  view,  and  sheltered  finom 
the  pierdng  (rests,  operations  necessary  to  the  preservation  of  vegetable  life,  or  protru- 
sion of  future  parts ;  though  it  requires  the  returning  warmth  St  spring  to  give  that 
degree  of  velocity  to  the  juices  which  shall  render  their  ihotion  cognizable  to  man,  as 
wdl  as  that  expression  to  the  whole  plant  which  is  the  most  evident  tc^en  of  life :  in  the 
same  mannw  as  the  processes  of  respiration,  digestion,  and  the  circulation  of  the  blood 
are  carried  on  in  the  animal  subject  even  while  asleep ;  though  the  most  obvious 
indications  of  animal  life  are  the  motions  of  the  animal  when  awake.  Heat  then 
acts  as  a  powerful  stimulus  to  the  operations  of  the  rital  principle,  accelerating  the  mo- 
tion of  the  sap,  and  consequent  developement  of  parts ;  as  is  erident  from  the  sap's 
beginning  to  flow  much  more  copiously  as  the  warmth  of  spring  advances,  as  well  as 
from  the  poaability  of  anticipating  the  natural  period  of  their  de^opement  by  forcing 
tbem  in  a  bot-house.  But  it  is  known  that  exceaaive  heat  impedes  the  progress  of 
vi^etation  as  well  as  excessive  cold ;  both  extremes  being  equally  prgudidaL  Hence  the 
sap  flows  more  copiously  in  the  spring  and  autumn  than  in  either  the  summer  or  winter; 
as  may  readily  be  seen  by  watching  the  progress  of  the  growth  of  the  annual  shoot,  which, 
afisr  having  been  rapidly  protruded  in  the  q>ring,  remains  for  a  while  stationary  during 
the  great  heat  of  the  summer,  but  is  again  elongated  during  the  more  moderate  temper- 
ature of  autumn* 

1666.  Ari^iaal  stknulanis.  There  are  alio  several  substances  which  have  been  found 
to  operste  as  atimulanta  to  the  agency  of  the  vital  principle,  when  artificially  dissolved  in 
water,  and  iqpplied  to  the  root  or  branch.  Oxygenated  muriatic  add  has  been  already 
ment&med  :  and  the  vegetation  of  the  bulbs  6f  the  hyacinth  and  narcissus  is  accelerated 
by  means  of  Ae  application  of  a  solution  of  nitre.  Dr.  Barton  of  Philadelphia  found 
that  a  decaying  branch  of  Liriod^dron  tulipifoa,  and  a  faded  flower  of  the  yellow  iris, 
recovered  and  continued  long  firesh  when  put  into  water  impregnated  with  camphor ; 
though  flowers  and  branches,  in  all  respects  similar,  did  not  recover  when  put  into  corn- 


1667.  IrritabUUy,  Flanto  are  not  only  susceptible  of  the  action  of  the  natural  stimuli 
of  light  and  beat,  exciting  them  gradually  to  the  exercise  of  the  functions  of  their  dif- 
ierent organa  in  the  regular  progress  of  vegetation ;  they  are  susceptible  also  of  the  action 
of  a  variety  of  aoddoital  or  artificial  stimuli,  fix>m  the  application  of  which  they  are 
Ibund  to  give  indications  of  being  endowed  also  with  a  property  similar  to  what  we 
call  irritability  in  the  animal  system.  This  property  is  well  exemplified  in  the  genus 
lUm^  :  particulariy  in  that  species  known  by  the  name  of  the  Sensitive  Plant ;  in  the 
Dionae'a  musdpula,  and  in  ^be  Drdseia.  But  sometimes  the  irritability  resides  in  the 
flower,  and  has  ita  seat  either  in  the  stamens  or  style.  Tlie  former  case  is  exemplified 
in  the  flower  of  the  habenj  and  C&ctus  TUna,  and  the  latter  in  Stylldium  glandulosum. 

1668.  SemaOen*  From  the  facts  adduced  in  the  preceding  sections,  it  is  evident  that 
plants  are  endowed  with  a  capacity  of  being  acted  upon  by  the  application  of  stimuli, 
whether  natural  or  artificial,  indicating  the  existence  of  a  vital  principle,  and  forming 
one  of  the  most  prominent  features  of  ita  character.  But  besides  this  obrious  and  ac- 
knowledged property,  it  has  been  thought  by  some  phytologisto  that  planta  are  endowed 
also  with  a  species  S(  sensation*  Sir  J.  £.  Smith  seems  rather  to  hope  that  the  doctrine 
may  be  true,  than  to  think  it  eo. 

1669.  InsUnct.  There  are  also  various  phenomena  exhibited  throughout  the  extent 
<if  the  vegetable  kingdom,  some  of  which  are  common  to  planta  in  general,  and  some 
peoltsr  to  certain  qpecies,  which  have  been  thought  by  several  botanical  writers  to  exhibit 
in^catiiins,  not  merely  of  sensation,  but  of  instinct*  The  tendency  of  plants  to  incline 
their  stem  and  to  turn  the  upper  surfiue  of  their  leaves  to  the  light,  the  direction  which 
tbe  eitieme  fibres  of  the  root  vrill  often  take  to  reach  the  best  nourishment,  the  folding 
iq»  of  the  flower  on  the  ^proach  of  ndo,  the  rising  and  falling  of  the  water  lily,  and 
the  pecufiar  and  invariable  direction  assumed  by  the  twining  stem  in  ascending  ita  prop, 
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are  among  the  phenomena  which  have  been  attributed  to  instinct  Keith  has  endeayooied 
(Lin.  Trans.  3U.  .p.  11.)  to  establish  the  doctrine  of  the  existence '  and  agency  of  an 
instinctiTe  principle  in  the  plant,  upon  the  ground  of  the  direction  invariably  assumed  by 
the  radicle  and  plumelet  respectively,  in  the  germination  of  the  seed. 

1670.  Defirviium  of  the  plant.  But  if  vegetables  are  living  beings  endowed  with 
sensation  and  instinct,  or  any  thing  approaching  to  it,  so  as  to  give  them  a  resemblance 
to  animals,  how  are  we  certainly  to  distinguish  the  plant  firom  the  animal  ?  At  the 
extremes  of  the  two  kingdoms  the  distinction  is  easy ;  the  more  perfect  animals  can  never 
be  mistaken  for  plants,  nor  the  more  perfect  plants  for  animals ;  but  at  the  mean,  where 
the  two  kingdoms  nuy  be  supposed  to  unite,  the  shades  of  discrimination  are  so  very  faint 
or  evanescent  that  of  some  individual  productions  it  is  almost  impossible  to  say  to  which 
of  the  kingdoms  they  belong.  Hence  it  is  that  substances  which  have  at  one  time  been 
classed  among  plants,  have  at  another  time  been  claased  among  animals ;  and  there  are 
substances  to  be  met  with  whose  place  has  not  yet  been  sati^actorily  detennined.  Of 
these  may  be  mentioned  the  genus  ODrallina  (fg.  199.}>  which  linnsus  placed  ( 

199 


animals,  but  which  Gaartner  places  among  plants.  TJnniwiis,  Bonnet,  Hedwig,  Mizbely 
and  Link,  have  each  given  particular  definitions.  According  to  Link,  a  plant  is  a  com- 
pound organic  body,  deriving  nourishment  from  the  soil  in  which  it  grows.  According 
to  Keitli,  a  vegetable  is  an  organised  and  living  substance  springing  from  a  seed  or  gem, 
which  it  again  produces ;  and  effecting  the  developement  of  its  parts  by  means  of  the 
intro-susoeption  and  assimilation  of  unorganised  substances  which  it  derives  firom  the 
atmosphere  or  the  soil  in  which  it  grows.  The  definition  of  the  animal  is  the  counter- 
part :  an  animal  is  an  organised  and  living  being  proceeding  from  an  egg  or  embryo, 
which  it  again  produces,  and  effecting  the  developement  of  its  parts  by  means  of  the 
intro-susception  of  organised  substances  or  their  products.  For  all  practical  purposes, 
perhaps  plants  may  be  distinguished  from  animals  with  sufficient  accuracy  by  means  of 
the  trial  of  burning ;  as  animal  substances  in  a  state  of  ignition  exhale  a  strong  and 
phosphoric  odour,  which  vegetable  substances  do  not. 


Cha».  V. 
Vegetable  PatMogyf  or  Ae  DUeatet  and  CatualHa  of  Vegetable  Lift. 

1671.  As  plants  are,  like  animals,  organised  and  living  beings,  they  are,  like  animals, 
also  liable  to  such  accidental  ir^uriet  and  diiordere  as  may  afiect  the  health  and  vigour, 
or  occasion  the  deaiht  of  the  individuaL  These  are^  woundsi  acddents,  diseases,  and 
natural  decay. 

Sect.  I.     Wounds  amd  Accidents. 

1672.  A  wound  is  a  forcible  separation  of  the  solid  parts  of  the  plant  effected  by  means 
of  some  external  cause,  intentional  or  acddentaL 

167&  IncUiOHt  axe  lometimef  necemry  to  the  health  of  the  tree,  in  the  ssine  maimer,  Mrhaps,  m 
bleeding  U  necenary  to  the  health  of  the  animiO.  The  trunks  of  the  plum  and  cherry  tree  iddom  expand 
freely  tul  a  longitudinal  incision  has  been  made  in  the  bark ;  and  hence  this  operation  is  often  practised 
by  gardeners.    If  the  incision  aflbcto  the  epidermis  only,  it  heals  up  without  ledTlns  any  scar ;  I 

'    -   I  into  the  interior  of  the  bark,  i^  " '-  ^ ' ' — ' "  ^'  — *—*- 

,  the  wound  in  the  wood  itself  i 


trates  into  the  interior  of  the  bark,  it  heals  up  only  by  means  of  learing  a  scar ;  if  it  penetrates  into  the 
-     ■  ■•    ilfnerer  heals  up  onnpletely,  but  new  wood  and  baik  are  formed  a* 


Itasl ^  _ 

1674  Boriitg  is  an  operaUon  by  which  trees  are  often  wounded  for  the  purpose  of  making  them  pert 
with  their  sap  in  the  season  of  their  bleeding,  psjtlcularly  the  Urch  tree  and  American  maple.  A 
horlaontal,  or  rather  slanting,  hole  is  bored  in  them  with  a  wtanUe,  so  as  penetrate  an  inch  or  two  into 
the  wood }  from  thU  the  sap  flows  copiously ;  and  though  a  pumber  of  holes  are  often  bored  in  the  aama 
trunk,  the  health  of  the  tree  is  not  very  materially  aflteted.    For  trees  will  continue  to  thrive,  though 
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MtieetedtotlitoiipeKattooibriBaiqrnioeeMlTeynni  and  the  holt.  If  not  rery  tuM^  «n  otoe  «p  «c«la 
Gke  the  deepindnon,  doc  by  the  union  of  the  broken  fibre*  of  ihe  wood,  but  by  the  formation  of  new  bark 
and  wood  nrajeetiQg  beyond  the  edge  of  the  orifice^  and  finally  ihutting  it  up  altogether. 

1675.  Gtrd^mg  is  an  operation  to  which  treca  in  North  America  are  often  subjected,  when  the  farmer 
wishes  to  clear  his  land  of  timber.  It  consists  In  maldng  parallel  and  horiaootal  incisions  with  an  axe  into 
the  trunk  of  a  tree,  and  carrying  them  quite  round  the  stem,  so  as  to  penetrate  through  the  aHmmum^  and 
then  to  scoop  out  the  intenrening  portion.  If  this  operation  is  performed  early  in  the  spring,  and  before 
the  cammencemcnt  of  the  Mceding  season,  the  tree  rarely  surrivea  it ;  though  some  trees  that  are  pecu. 
BarW  tenacious  of  life,  such  as  J\xr  sacchortnum  and  Myssa  Integrifblta,  have  been  known  to  survive  it  a 
eoosiderBble  length  of  time 

167&  Frachtre,  If  a  tree  is  bent  so  as  to  flracture  part  only  of  the  cortical  and  woody  fibres,  and  the 
■ton  or  tvancfa  but  small,  the  parts  will  again  unite  by  being  put  back  into  their  natural  position,  and  well 
pcopped  up.  Especially  cure  may  be  expected  to  succeed  if  the  iVacture  happens  in  the  spring  ;  but  it  will 
not  fiicceed  if  the  fracture  is  accompanied  with  contusion,  or  if  the  stem  or  branch  is  lam ;  and  even 
where  it  succeeds  the  woody  fibres  do  not  contribute  to  the  union,  but  the  granular  and  heroaceous  sulw 
stance  only,  which  exudes  from  between  the  wood  and  liber,  insinuating  ttsdf  into  all  interstices,  and 
finally  becoming  indurated  into  wood. 

1677.  Pntmmg.  Wounds  are  necessarily  inflicted  by  the  gardener  or  Ibrester  in  pruning  or  lopping  off 
tbesuperfluous  branches ;  but  this  is  seldom  attended  with  any  bad  efftcts  to  the  health  of  the  tree,  if  done 
br  a  skilful  practitioner :  indeed,  no  ftirther  art  is  required,  merely  for  the  protection  of  the  tree,  beyond 
that  of  cutting  the  branch  through  in  a  sloping  direction,  so  as  to  prevent  the  rain  from  lodging  In  thle 
case  the  wound  soon  doses  up  by  the  induration  of  the  exposed  surface  of  the  section,  and  byue  protru- 
sk»  of  a  granular  substance,  forming  a  sort  of  drcular  lip  between  the  wood  and  bark :  and  hence  the 
btanch  is  never  elongated  by  the  growth  of  the  same  vessels  that  have  been  cu^  but  bj  the  pit)trusioa  o# 
new  buds  near  the  point  of  sectioa 

1678.  Gr^fiimg.  In  the  operation  of  grafting  there  Is  a  wound  both  of  the  stock  and  graft,  which  art 
united,  not  by  the  immediate  adhesion  of  the  sur&ces  of  the  two  sections,  but  by  means  of  a  granular  and 
hcitaceous  substance  exuding  from  between  the  wood  and  bark,  and  insinuating  itself  as  a  aortof  oeaMiit 
into  aD  open  spaces  :  new  wood  is  finally  formed  within  it,  and  the  union  is  complete. 

1519.  Felling  is  the  operation  of  cutting  down  trees  close  to  the  ground,  which  certain  spedes  will  sur. 
Vive,  if  the  stump  be  protected  firom  the  Injuries  of  animals,  and  the  root  fresh  and  vigorous.  1  n  this  case 
tbefibresof  the  wood  are  never  again  regenerated,  but  a  lip  is  formed  asinthecaseofpruning;  and  buds, 
vhicfa  ^sing  up  into  new  shoots,  are  protruded  near  the  section  :  so  that  from  the  old  shoot,  ten,  twelve, 
or  even  twenty,  iww  stems  may  issue,  according  to  its  sise  and  vigour.  The  stools  of  the  oak  and  ash  tree 
wm  tonish  good  examples ;  but  there  are  some  trees,  such  as  the  pine  and  fir  tribe,  which  never  send 
oat  any  shoots  after  the  operation  of  felling.  The  frankincense  pine  is  said  to  be  an  exception ;  but  any 
■pecizaeDS  we  have  seen  do  not  incline  us  to  the  belief  of  such  an  anomaly. 

16BQL  ff  tmdg  are  de^troffcd  in  the  course  of  the  winter,  or  in  the  early  part  of  the  spring,  many  plant! 
wfU  agun  generate  new  buds,  which  will  develope  thdr  parts  as  the  others  would  have  done,  except  that 
tbnr  Bever  contain  blossom  or  fruit  Du  Hamel  thought  these  buds  sprang  from  preorganised  germs, 
which  be  rancdved  to  be  dispersed  throughout  the  whole  of  the  plant ;  but  Knight  thinks  he  has  dia- 
covcxcd  the  trae  source  of  the  regeneration  of  buds,  in  the  proper  Juice  that  is  lodged  in  the  alburnum. 
Buds  thus  regenerated  never  contain  or  [n-odnce  either  flower  or  fruit ;  perhaps  because  the  fruit-bud 
\  time  to  develope  its  parts,  or  a  peculiar  and  higher  degree  of  elaboration :  and  that  this 
ion  is  only  the  effbct  ofa  great  eflbrt  of  the  vital  principle  for  the  preservation  of  the  indi. 
le  of  those  wondcrfril  resources  to  which  nature  always  knows  how  to  resort  when  the  vital 


vidoalC  and  one  of  those  wondcrfril  resources  to  which  nature  always  knows  how  t 
prindple  is  in  danger.    But  though  such  buds  do  not  produce  flowers  directlv,  as  in  the  case  of  planta 
wfajcfa  bear  their  Uossoms  on  last  year's  wood ;  vet  they  ofteii  produce  young  shoots  which  produce  bios- 
■ons  and  frnit  the  same  8easol^  as  in  the  case  or  cutting  down  an  old  vine  or  pruning  the  rose. 

16SL  Sometimes  the  Uantt  <tfa  tree  are  detirctted  partially  or  totally  as  soon  as  thevareprotruded  flrom 
the  bod,  wbctiier  by  the  depfedations  of  caterpillan  or  other  insects,  or  bv  the  browsing  of  cattle.  But  if 
the  injury  is  dosM  early  in  the  spring,  new  leaves  will  be  again  protruded  without  subsequent  shoots. 
Sense  trees  wiU  bear  to  be  stripped  even  more  than  once  in  a  season,  as  is  the  case  with  the  mulberry  tree, 
which  Is  cnMvated  in  the  south  of  France  and  Italy  for  the  purpose  of  icediog  the  silkworm }  but  if  it  be 
atiipped  more  than  once  in  the  season,  it  requires  now  and  then  a  veer's  rest 

IwSL  The  decartieatian  of  a  tree,  or  the  stripping  It  of  its  bark,  may  be  dther  intentional  or  aod- 
dcntal,  partial  or  total.  If  it  is  psortla],  and  aflftcts  the  epidermis  mily,  then  it  is  again  regenerated* 
aa  in  the  case  of  sfight  incision,  without  leaving  any  scar.  But  if  the  epidermis  of  the  petal,  leaf,  or 
fruit  is  destroyed,  it  is  not  again  regenerated,  nor  is  the  wound  healed  up,  except  by  means  of  a  scar. 
Sodi  is  the  case  also  with  all  decortications  that  penetrate  deeper  than  the  epidermis,  particularlv  if  the 
wound  te  not  protected  from  the  action  of  the  air.  If  the  decortication  reaches  to  tne  wood,  then  new 
bark  issues  from  between  the  bark  and  wood,  and  spreads  till  it  covers  the  wound.  But  the  result  is  not 
the  same  when  the  wound  is  covered  ftxim  the  air.  In  the  season  of  the  flowing  of  the  sap  Du  Hamd 
detached  a  ring  of  bark  of  three  or  four  inches  in  breadth,  from  the  trunks  of  several  voung  elm  trees, 
taking  care  to  defend  the  decorticated  part  from  the  action  of  the  air,  by  surrounding  it  with  a  tube  of 
glass  cemented  above  and  below  to  the  trunk.  After  a  few  days  the  tubes  became  cloudy  within,  par. 
ticnlady  when  it  was  hot ;  but  when  the  air  became  cool,  the  cknid  condensed  and  fdl  in  drops  to  the 
bottom.  At  last  there  began  to  appear,  as  if  exuding  from  between  the  bark  and  wood  of  the  upper  part 
of  the  wmmd,  a  sort  of  rough  scurfy  subrtance ;  and  on  the  surface  of  the  wood,  as  if  exuding  from  be. 
twccu  the  kogitudinal  fibres  of  the  alburnum,  a  number  of  gdatinous  drops.  They  were  not  connected 
witb  the  scoriy  substance  at  the  top,  but  seemed  to  arise  flrom  small  slips  of  the  liber  that  had  not  been 
eooaplctely  detached.  Their  first  appearance  was  that  of  small  reddish  spots  changing  by  degrees  into 
whito^and  finally  into  a  sort  of  grey,  and  extcntUng  in  alie  till  they  at  last  united  and  formed  longitudinal 
ridgeSte  which  constituted  a  new  bain. 

WA  Abortiomarfatlmre  As  tkeproinee  of  fiowera,  fruits,  or  of  perfect  seeds,  is  generally  the  eflfect  of 
arritlenlal  injuxies,  dther  directiy  to  the  flower  or  fruit,  by  which  they  are  rubbed  off  or  devoured  by 
iBsectB;  or  to  the  leaves  by  insects;  or  to  the  roots  by  exposure  to  the  air  or  cutting  off  so  much  of  them 
as  essentially  to  lessen  theb*  power  of  drawing  up  nourishment  Other  causes  will  readily  suggest  them, 
adves ;  and  one  of  the  commonest,  as  to  seeds  and  flruits,  is  want  of  sufficient  impregnation. 

UMl  Premuttmre  Jlovering  or  Sf^Ottug  is  sometimes  brought  on  by  insects,  but  more  generally  by 
diccks  produced  by  cdd,  or  injuries  from  excessive  heat,  or  long-continued  drought  Fruit  is  often 
ripBoed  prematurdy  by  the  puncture  of  insects ;  and  a  pine^ipple  pUnt  of  ahnost  any  age  may  be  thrown 
irto  ftmt  by  aa  hour  or  twe?»  expoeun  toa  frosty  atmosphere  in  winter,  or  by  scorching  the  roots  in  an 
owifaat  taiwlwt  at  any  wenion. 

Sect.  II.    IHMue*. 

1685.  Biaeaaa  are  comipt  afiectimu  of  the  Tcgetable  body,  arising  from  a  vitiated 
ilve  of  its  jniees^  and  fg"il«"g  to  iijtire  the  habitual  health  either  of  the  whole  or  part  of 
Ibe  plant.  The  d^y— «» which  occur  the  meet  frequently  among  vegetables  are  the  fol- 
lowug :  — .Bligbt^  souit,  mildew,  boney-dew,  dropsy,  flui  of  juices,  gangrene,  etiolation, 
I  coulMiioiiy  consumptioiis 
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1686.  Blight.  Much  has  been  written  on  the  nature  of  blight ;  and  in  proportion  as 
words  have  been  multiplied  on  the  subject,  the  difficulties  attending  its  elucidation  hart 
increased. 

1687.  Tke  blight,  or  blasi,  was  wdl  known  to  the  ancient  Greeks,  who  wer&  howerer,  totany  ignoram 
of  its  cause,  resanUng  it  merely  as  a  blast  fttmn  heaven,  indicating  the  wrath  of  their  offtoded  deities,  and 
utterly  incapable  of  prevention  or  cure.  It  was  known  also  to  the  Romans  under  the  denomination 
of  ru&lgOf  who  regarded  it  in  the  same  light  as  the  Greeks,  and  even  bdieved  it  to  be  under  the  direction 
of  a  pvticular  deitv,  RuUgus,  whom  they  solemnly  invoked  that  blight  might  be  kept  firam  com  and 
trees.  It  is  stiU  well  known  ftom  its  eflbcts  to  every  one  having  the  least  knowledge  orhusbandry  or  gar. 
dcning ;  but  it  has  been  very  differently  accounted  for :  and,  perhaps,  there  is  no  one  cause  tnat  will 
account  for  all  the  different  cases  of  blight,  or  disease  going  by  the  name  of  blight ;  though  they  hare 
been  supposed  to  have  all  the  same  orlgia  If  we  take  the  term  in  its  most  general  aooepUtion,  it  will 
Include  at  least  four  distinct  species,— blight  originating  in  cold  and  frosty  winds ;  biight  originating  in 
a  sort  of  sultry  and  pestilential  vapour}  bli^t  originating  from  want  of  nouriduient;  and  bught  origi. 
nating  in  the  immoaerate  propagation  of  a  sort  of  small  and  parasitical  Aingus. 

1688.  Blight  ar^nating  in  eoU  a$ulfirott^  vdrndt,  is  often  oocasitmed  by  the  cold  and  easterly  winds 
of  spring,  which  nip  and  destroy  the  tender  shoots  of  the  plant,  by  stopping  the  current  of  the  juices. 
The  leaves  which  are  thus  deprived  of  their  due  nourishment  wither  and  fidi,  and  the  Juices  which  are 
now  stopped  in  thrtr  passaae  swell  and  burst  the  vessds,  and  become  the  food  of  innumerable  little  insects 
which  soon  after  make  their  uipearance.    Hence  they  are  often  mistaken  fi>r  the  cause  of  the  ditoaie 


Itself;  the  fkrmer  supposing  they  are  wafted  to  him  on  the  east  wind,  while  they  are  only  generated  in 
the  extravasatcd  juices  as  forming  a  proper  nidus  for  thrtr  ens.  Their  multiplication  will  no  doubt  ooa. 
tribute  to  the  nread  of  the  disorder,  ss  they  always  breed  last  where  they  nnd  plenty  of  food.  But  a 
similar  disease  is  often  occasioned  by  the  early  frost  of  sprino.  If  the  weather  b  prematurelv  mild,  the 
blossom  is  prematurely  protruded,  which,  though  it  is  viewed  by  the  unexperienced  with  delight,  yet  it  is 
viewed  by  the  Judidoas  with  fear.  For  it  very  often  happens  that  this  premature  Idossom  is  totally  de. 
stroyed  by  subsequent  frosts,  as  wdl  as  both  the  leaves  and  shoots,  which  consequently  wither  and  lUL 
and  injure  if  they  do  not  actually  kill  the  plant  This  evil  is  also  often  augmented  by  the  unskilAil 
nrdener,  even  in  attempting  to  prevent  It;  that  is,  by  matting  up  his  trees  too  dosely,  or  by  keeping 
them  covered  in  the  course  of  the  day,  and  thus  rendering  the  shoots  so  tender  that  they  can  scarcdj 
fail  to  be.destroyed  by  the  next  frost 

1689.  Blight,  originatiM[  in  suUrp  and  pestitential  vapomr,  generally  happens  In  the  summer,  when  the 
grain  has  attained  to  its  full  growth,  and  when  thore  are  no  cold  winds  or  fkosts  to  occasion  it  Such  was 
the  blight  that  used  to  damage  the  vineyards  of  andent  Italy,  and  which  is  yet  found  to  damage  our  hop. 
plantations  and  wheat-crops.  The  Romans  observed  that  it  generally  happened  after  short  but  heavy 
showers  occurring  about  noon,  and  followed  by  dear  sunshine,  about  the  season  of  the  ripening  oi  the 
crapes,  and  that  the  middle  of  the  vineyard  snttbred  the  most  This  corresponds  pretty  nearly  to  what 
is  in  this  country  called  the  fire-blast  among  hqps»  which  has  been  observed  to  take  place  most  com. 
monly  about  the  end  of  July,  when  there  has  been  rain  with  a  hot  gleam  of  sunshine  immediately  after; 
the  middle  of  the  hop-ground  is  also  the  most  afiteted,  whether  the  blight  is  general  or  partial,  and  if 
almost  always  the  point  in  which  it  orlginateSb  In  a  particular  case  which  was  minutely  observed,  the 
damage  happened  a  little  befbre  no<»i,  and  the  blight  ran  in  a  line  forming  a  right  angle  with  the  sun- 
beams at  that  time  of  the  day.  There  was  but  little  wind,  which  was,  however,  in  the  line  of  the  biigfaL 
{HaU*a  Bodjf  of  HnOxiikdrp.)  Wheat  is  also  affbcted  with  a  shnilar  sort  of  bUJriit,  and  about  the  same 
season  of  the  year,  which  totally  destroys  the  crop.  In  the  summer  of  1809,  a  fidd  of  wheat,  on  rather  a 
light  and  sandy  soil,  came  up  with  every  appearance  of  health,  and  also  into  ear  with  a  fair  prospect  of 
ripening  wdL    AlMut  the  beginning  of  July  it  was  coopered  as  exceeding  any  thing  expected  ttom  such 


a  sdL  A  week  afterwards  a  portion  of  the  crop  on  the  east  side  of  the  Add,  to  the  extent  of  several  acre^ 
was  totally  destroyed :  befaig  shrunk  and  shrivdled  up  to  less  than  one  half  the  sixe  of  wlwt  it  had  fbc 
merly  been,  and  so  withered  and  blasted  as  not  to  appear  to  belong  to  the  same  field.  The  rest  of  the 
fldd  produced  a  fUr  crop. 

169a  BUght  from  want  of  nouHthment  may  happen  to  all  plants,  wild  or  cultivated ;  but  It  is  moat 
commonly  met  with  in  com  Adds,  in  very  dry  seasons,  in  those  tbln  gravdly  surfkces  which  do  not 
suffidently  retain  the  moisture.  In  such  spots  the  plants  are  thrown  prematurdy  into  blossom,  and  the 
ear  or  seed.pod  ripens  before  it  is  filled.    In  England  the  fkrmers  cdl  this  the  white  blight 

1691.  BUght,  ortginating  in  F4ngi,  attacks  the  leaves  or  stems  both  of  bertMoeous  and  woody  plants, 
such  as  £uph6rt>to  Cyparisdas,  Berberls  vulgaris,  and  Ahimnus  cathfirticus ;  but  more  generally  grasses^ 
and  particulariy  our  most  useful  grains,  wheit.  bariey,  and  oats.  It  always  appears  in  the  least  ventilated 
parts  of  a  field,  and  has  generally  been  preceded  by  cold,  moist  weather,  which,  happening  in  the  warm 
mohth  of  July,  suddenly  chills  and  checks  vegetation,  it  generally  assumes  the  appearance  of  a  rusty- 
looking  powder,  that  soUs  the  finger  when  touched.  In  March,  1807,  some  Uades  ofwhmt  attacked  with 
this  species  of  blight  were  examined  by  Kdth :  the  appearance  was  that  of  a  number  of  rusty-look, 
ing  spots  or  patches  dispersed  ova:  the  suzfkce  or  the  leaf,  exactly  like  that  of  the  seeds  of  dorsiferous 
Asms  bursting  their  induslum.  Upon  more  nUnute  innection,  these  ps^es  were  found  to  cooust  of 
thousands  of  smdl  globules  collected  into  groups  beneath  the  ei^dermis,  which  they  raised  up  in  a  sort  of 
blister,  and  at  last  burst  Some  of  the  glcwules  seemed  as  if  embedded  even  in  the  longitudinal  vessels  of 
the  blade  They  wore  of  a  yellowish  or  rusty  brown,  and  somewhat  transparent  But  these  group  of 
globules  have  tieen  asceAdned  by  Sir  J.  Banks  to  be  patches  of  a  minute  fVmgus,  the  seeds  of  which,  as 
they  float  in  the  air,  enter  the  pores  of  the  epidermis  of  the  leaf,  particularly  if  the  plant  is  sickly ;  or 
they  exist  in  the  manure  or  soil,  and  enter  oy  the  pores  of  the  root  {Sir  J.  BanJu  on  Blight,  iSiQSw) 
This  fungus  has  been  figured  by  Sowetby,  and  by  F.  Biraer  and  Grew.    It  is  known  among  farmen  Iqr 


the  name  of  red  rust,  and  chiefly  affbcts  the  stalks  and  leaves.  But  there  is  another  spedes  of  fUngoa 
known  to  the  termer  by  the  name  of  red  gum,  which  attacks  the  ear  only,  and  is  extremely  prejudicial. 
In  the  aggregate  it  consists  of  groups  of  minute  globules  interspersed  with  transparent  fibres.  The  glo. 
boles  are  filled  with  a  fine  powden  which  explodes  when  they  are  put  into  water.  It  Is  very  generallj 
accompanied  with  a  maggot  of  a  yellow  colour,  which  preys  also  upon  the  grain,  and  increases  the  amount 
of  injury, 

1692.  The  only  means  of  preventing  or  lessening  the  eflkct  of  any  of  the  difiteent  varieties  of  bUght 
mentioned  is  proper  culture.  Palliatives  are  to  be  found  in  topicd  applications,  such  as  flower  of  sol- 
phur,  and  where  the  disease  proceeds  flrom,  or  consists  of,  innumerable  minute  insJects,  it  may  occasionally 
be  removed.  Orlsenthwalte  conjectures  that  in  many  cases  in  which  the  bUght  and  mildew  attadt  com. 
crops,  it  may  be  for  want  of  the  peculiar  food  requisite  fbr  perfecting  the  grdn ;  It  being  known  that  the 
flrutt  or  seeos  of  many  plants  contain  primitive  j>rindples  not  found  in  the  rest  of  the  plant  Thus  the 
grain  of  wheat  contaitu  gluten  and  phosphate  of^  lime,  and  where  these  are  wanting  in  the  soil,  that  1% 
m  the  manured  earths  in  which  the  plant  srows.  it  wiU  be  unable  to  perfect  its  fhilt,  which  of  oonaa. 
quence  liecomes  more  liable  to  disease    {New  Tkeorjf  qf  Agr,) 

1693.  SmtU  is  a  disease  incidental  to  cultivated  corn,  by  which  the  farina  of  the  grain, 
together  with  its  proper  integuments  and  even  part  of  the  husk,  is  converted  into  a  black 
soot-like  powder.  If  the  injured  ear  be  struck  with  the  finger,  the  powder  will  be 
dispersed  Jike  a  cloud  of  bUu:k  smoke ;  and  if  a  portion  of  the  powder  be  wetted  by  a 
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drop  of  water  and  put  under  the  microaoope^  it  will  be  found  to  consist  of  millioni  of 
aainate  and  transparent  globules,  which  seem  to  be  composed  of  a  clear  and  glairy  fluid 
encompassed  by  a  thin  tad  skinny  membrane.  This  disease  does  not  affect  the  whole 
body  <k  the  crop,  but  the  smutted  ears  are  sometimes  very  numerously  dispersed  through- 
out it.  Some  have  attributed  it  to  the  soil  in  which  the  grain  is  sown,  and  others  have 
attributed  it  to  the  seed  itself,  alleging  that  smutted  seed  will  produce  a  smutted  crop  i 
but  in  all  this  there  seems  to  be  a  great  deal  of  doubt.  Willdenow  regards  it  as  origin- 
ating in  a  small  fungus,  which  multiplies  and  extends  till  it  occupies  the  whole  ear 
(Piitap.  €f  Boi.  p.  ^6») :  but  F.  Bauer  of  Kew  seems  to  have  ascertained  it  to  be 
merely  a  morbid  swelling  of  the  ear,  and  not  at  all  connected  with  the  growth  of  a 
fungus.  {SmiUC*  IntrotL  p.  282.)  It  is  said  to  be  prevented  by  steeping  the  grain,  befora 
sowing,  in  a  weak  solution  of  anenic.  But,  besides  the  disease  called  smut,  there  is  also 
a  disease  analogous  to  it,  or  a  ditferent  stage  of  the  same  disease,  known  to  the  farmer 
by  the  name  of  bags  or  smut  balls,  in  which  the  nucleus  of  the  seed  only  is  converted 
into  a  black  powder,  whilst  the  ovary,  as  well  as  the  husk,  remains  sound.  The  ear  is 
not  much  altered  in  its  external  appearance,  and  the  diseased  grain  contained  in  it  will 
even  bear  the  operation  of  threshing,  and  consequently  mingle  with  the  bulk  :  but  it  is 
always  readily  detected  by  the  experienced  buyer,  and  fiiital  to  the  character  of  the  sample. 
It  is  said  to  be  prevented  as  in  the  case  of  smut. 

1694.  MUdew  is  a  thin  and  whitish  coating  with  which  the  leaves  of  vegetables  are 
sometimes  covered,  occasioning  their  decay  and  death,  and  injuring  the  h(»lth  of  the 
plant.  It  is  frequently  found  on  the  leaves  of  2\issil2kgo  J^rfara,  Hi^mulus  Liipulus, 
OSrylus  avelUna,  and  the  white  and  yellow  dead-nettle.  It  is  found  also  on  wheat  in 
the  shape  of  a  glutinous  exudation,  particularly  when  the  days  are  hot  and  the  nights 
without  dew.  J,  Robertson  (Hort.  Trans,  v.  178.)  considers  it  as  a  minute  fungus  of 
which  different  species  attack  different  plants.  Sulphur  he  has  found  to  be  a  specific 
cure.  In  cultivated  crops  mildew  is  said  to  be  prevented  by  manunng  with  soot; 
though  by  some  this  is  denied^  and  soot,  by  rendering  the  crop  more  luxuriant,  is  said  to 
be  an  encourager  of  mildew,  the  richest  parts  of  a  field  being  always  most  infected  by  it. 
As  it  is  least  common  in  airy  situations,  thinning  and  ventilation  may  be  considered  as 
preventives. 

1695.  Hatuy-dew  is  a  sweet  and  clammy  substance  which  coagulates  on  the  surface  of 
the  IcavK  during  hot  weather,  particularly  on  the  leaves  of  the  oak  tree  and  beech,  and 
is  regarded  by  Curtis  as  being  merely  the  dung  of  some  species  of  apliides.  This  seems 
to  be  the  opinion  of  Willdenow  also,  and  it  is  no  doubt  possible  that  it  may  be  the  case 
in  some  instances  or  species  of  the  disease :  but  Sir  J.  £.  Smith  contends  that  it  is  not 
always  so,  or  that  there  are  more  species  of  honey-dew  than  one,  regarding  it  particularly 
as  bang  an  exudation,  at  least  in  the  case  of  the  beech,  whose  leaves  are,  in  consequence 
of  an  nnfinrourable  wind,  apt  to  become  covered  with  a  sweet  sort  of  glutinous  coating, 
smilar  in  flavour  to  the  fluid  obtained  from  the  trunk. 

1QKL  It  if  eeftain,  however,  that  Moeekarhie  exudaOam  are  found  om  the  Itavea  qfnumgf  jtUmUt  though 
DOC  ahraja  Aadnguiahed  by  the  name  of  honej-dew;  which  should  not  perhapt  be  applied  cxccvt  when 
the  exodaxioo  occaatons  disease.  But  if  it  is  to  be  applied  to  all  saccharine  exudations  whatcrer,  then  we 
must  include  under  the  appellation  of  honey-dew,  the  saccharine  exudations  obsenred  on  the  orange  tree 
by  Oe  la  Hire,  together  with  that  of  the  hme  tree  which  is  more  glutinous,  and  of  the  poplar  which  is 
man  reonous ;  as  also  that  of  the  Cistus  creticus,  and  of  the  nuuina  which  exudes  flrom  the  ash  tree  of 
Italy  and  larch  of  France  It  is  also  possible  that  the  exudation  or  excrement  constituting  honey-dew 
may  oocaaooallT  occur  without  producing  disease ;  for  if  it  should  happen  to  be  washed  off  soon  after  by 
rains  or  heavy  dews,  then  the  leaves  will  not  sufibr.  Washing  is  therefore  the  palliative ;  Judicious  cut 
tore  the  preventive. 

1697.  Drom,  Plants  are  also  liable  to  a  disease  which  affects  them  in  a  manner  similar 
to  that  of  the  dropsy  in  animals,  arising  from  long-continued  rain  or  too  abundant  watering. 
Willdenow  describes  it  as  occasioning  a  preternatural  swelling  of  particular  parts,  and 
inducing  putrefaction.  It  u  said  to  take  place  chiefly  in  bulbous  and  tuberous  roots, 
which  are  often  found  much  swelled  after  rain.  It  affects  fruit  also,  which  it  rendera 
watery  and  insipid.  It  prevents  the  ripening  of  seeds,  and  occasions  an  immoderate  pro- 
duction of  roots  from  the  stem. 

160S.  In  tmeemlenl  plant*  this  disease  generaOy  appears  In  consequence  of  excessive  waterings,  and  is 
fat  the  moat  part  incurable  The  leaves  drop,  even  though  plump  and  green  ;  and  the  fVuit  rots  l>cfore 
reacfaiaig  matarity.  In  this  case  the  abtorpdon  seema  to  be  too  great  in  proportion  to  the  transpiration  : 
but  the  sol  when  too  much  manured  produces  similar  eflbcts.  Du  Hamel  planted  some  elms  in  a  soil 
that  was  norticnlarly  well  manured,  and  accordingly  they  pushed  with  great  vigour  for  some  time  ;  but 
at  the  end  of  five  w  six  years  they  all  cUed  suddenly.  The  bark  was  found  to  be  detached  from  the  wood, 
ttd  the  cavi^  filled  up  with  a  reddish-coloured  water.  The  symptoms  of  this  disease  suggest  the  palli. 
tires :  and  the  preventive  is  ever  the  same— judicious  culture. 

1699.  Flux  of  juices.  Some  trees,  but  particularly  the  oak  and  birch,  are  liable  to  a 
great  loss  of  sap,  which  bursts  out  spontaneously,  owing  to  its  superabundance,  or  issues 
from  accidental  wounds :  sometimes  it  is  injurious  to  the  health  of  the  plant,  and  some- 
times noL 

ITOa  There  is  zapontaneous  exiravauUbm  of  the  sap  of  the  vine,  known  by  the  name  of  the  tears  of  the 
vine,  which  is  ooC  alvays  injurious.  As  it  often  happens  that  the  root  imbil)€fl  siap,  wliich  thu  leaves  are 
i>ac  yet  yepared  to  throw  &lf,  because  not  yet  snffiaently  expanded,  owing  to  an  inclcineiu  scuson,  the 
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iap  wMch  if  ilnl  earrtod  up»  being  pfopelled  by  thai  which  fMkiwi,  vMinalelv  ftnees  tti  way  t^ 
_.        ■  I  flf(,m  the  Dud.    But  thla  is  observed  only  In  cold  clnnatM}  for  In  n^ 


I.  and  exudes  from  the  Dud.    But  this  is  observed  only  in  cold  clnnates}  for  In  hot  climate^ 

where  the  developemeut  of  the  leaves  is  not  obstructed  by  cold;  thev  are  ready  to  elaborate  the  sap  aa 
soon  as  it  reaches  them.  There  is  also  a  spontaneous  extravasation  or  proper  Juice  in  some  trees,  which 
does  not  seem  in  general  to  be  injurious  to  the  individual    Thus  the  gum  which  exudes  from  cherry, 

gum,  peach,  and  almond  trees  is  seldom  detrimental  to  their  health,  exc«^  when  it  insinuates  itself  Into 
e  other  vessels  of  the  plant  and  occasions  obstructions. 

1701.  But  tke  exudation  qf  gum  is  sometimes  a  disease,  and  one  fbr  wbidb  there  is  seldom  any  remedy. 
It  is  generally  the  consequence  of  an  unsuitable  soil,  sitaation.  or  climate.  Cold  raw  summers  wW.  pro. 
duce  it  in  the  peach,  apricot,  and  more  tender  sorts  of  plum  and  cherry ;  or  KrafUng  these  fruits  on  diseased 
stocks.  Cutting  out  tne  part  and  applying  a  covering  of  loam,  or  tar  and  oiarcoal,  to  exclude  the  air.  are 
palliatives ;  but  the  only  efibctual  mctbod,  where  it  can  be  practised,  is  to  take  up  the  tree  and  place  it  in 
a  suitable  soil  and  situatioiv 

ITQS.  The  extravtuatkm  and  corruption  at  the  ascending  or  descending  juices,  have  been  known  to  occa. 
tixm  a  fissure  of  the  solid  parts.  Sometimes  the  fissure  is  occasioned  by  means  of  frost,  and  ibrms  what  Is 
called  a  double  alburnum;  that  is,  first  a  layer  that  has  been  injured  by  the  frost,  and  then  a  layer  that 
passes  Into  wood.  Sometimes  a  layer  is  partially  aflbcted,  and  that  is  generally  owhig  to  a  sudden  and 
partial  thaw  on  the  south  side  of  the  trunk,  which  may  be  followed  again  by  a  sudden  frost.  In  this  case 
the  alburnum  is  split  into  clefts  or  chinkiL  by  means  of  the  expandon  of  the  frown  mo. 

1703.  Ckilblahu.  But  clefts  thus  occasioned  often  degenerate  into  chilblains  which  dischaige  abiaddah 
and  acrid  fluid,  to  the  great  detriment  of  the  planLparttcuIarlT  if  the  *ote»  are  so  situated  that  rain  or  snow 
will  readily  lodge  in  them  and  become  putnd.  The  same  Injury  may  be  occasioned  by  the  Inte  or  punc- 
ture of  Insects  while  the  shoot  is  yet  tender;  and  as  no  vnetable  uloer  heals  up  of  its  own  accord,  the 
•ooner  a  core  is  attempted  the  better,  aa  It  wiU,  if  left  to  itself,  ultimately  corrode  and  destroy  the  whole 
plant,  bark,  wood,  and  pith.  The  only  palliative  is  the  exdsloQ  of  the  part  aflbcted,  and  the  appUcathn 
ofa  coat  of  grafting  wax.    iWOtdenow^v^SSk) 

1704.  Gangrene.  Of  this  disorder  there  are  two  varietiefl,  the  diy  and  Uie  wet.  The 
Ibnner  is  occasioned  hj  means  of  excessive  heat  or  excessive  cold.  If  by  means  of  cold» 
it  attacks  the  leaves  of  young  shoots,  and  causes  them  to  shrink  up,  converting  them  fWmi 
green  to  black ;  as  also  the  inner  baik,  which  it  blackens  in  the  same  manner,  so  (hat  it 
IS  impossible  to  save  the  plant  except  by  cutting  it  to  the  ground.  If  by  means  of  heat, 
the  effects  are  nearly  similar,  as  may  oftentimes  be  seen  in  gardens,  or  even  in  forests, 
where  the  foresters  are  allowed  to  clear  away  the  moss  and  withered  leaves  from  the 
roots.  Sometimes  the  disease  is  occasicned  by  the  too  rapid  growth  of  a  particular 
branch,  depriving  the  one  that  is  next  it  of  its  due  nourishment,  and  henoe  inducing  its 
decay.  Sometimes  it  is  occasioned  by  means  of  parasitical  plants,  as  in  the  case  of  the 
bulbs  of  the  saffron,  which  a  species  of  Lycop^rdon  often  attaches  itself  to  and  totally 

COITUptS. 

170S.  Dry  gangrene.  The  harmattan  winds  of  ths  ooast  of  Africa  kill  many  plants,  by  means  of 
Indudng  a  sort  of  gangrene  which  withers  and  blackens  the  leaves^  and  finally  destroys  the  whole  plant. 
The  nopal  of  Mexico  is  also  sublect  to  a  sort  of  gangrene  which  begins  with  a  black  spot,  and  extends 
tin  the  whole  leaf  or  branch  rota  off,  or  the  plant  dlea  But  plants  are  sometimes  aActed  with  a 
gangrene  by  which  a  part  becomes  first  soft  and  moist,  and  then  dissolves  into  foul  idior.  This  is  confined 
chiefly  to  the  leaves,  flowers,  and  fhiit  Sometimes  it  attacks  the  roots  also,  but  rarely  the  stem.  It 
seems  to  be  owing.  In  manycases,  totoowetor  toorichasoU:  but  it  may  originate  in  contusion,  and  may 
be  caught  by  inAction.  But  the  nopal  is  subject  also  to  a  cUsease  called  by  Thierry  la  dissohttiom,  con. 
aldered  by  Sir  J.  E.  Smith,  as  distinct  ih»n  gangrene,  and  which  appears  to  be  Wilklenow*s  dry  ningrene. 
'•-'--  the  nopal,  or  a  whole  branch,  and  sometimes  an  entire  plant,  changes  in  the  space  of  a  sbigle 
.  .^_._  _* ..  __..L .  ._    -  -^trefi^ction  or  dissolution.    Now  its  surface  is  verdant 


hour  from  a  state  of  apparent  health  to  a  state  of  pul 
and  shining,  and  in  an  instant  it  chances  to  a  ydlov 


•uu  Huiuun,  iuiu  «H  ou  ui»MMi»  i\  vuBiiKc*  w  •  ycllow.  aud  Its  briUiaucy  is  gone.  If  the  substance  is  cut 
into,  the  parts  are  found  to  have  lost  all  cohesion,  and  are  quite  rotten.  The  attemptat  acureisby  speedy 
amputation  below  the  diseased  part  Sometimes  the  vital  principle,  collecting  and  exerting  all  its  enorgiea, 
makes  a  stand  as  It  were  against  the  encroaching  disease,  and  throws  off  the  hifected  part  {SnUk^sIn^ 
traduction,  pi  S7&,  edit  &} 

1706.  Etiolatkm.  Plants  are  sometimes  affected  by  a  disease  which  entirely  destroys 
tiieir  verdure,  and  renders  them  pale  and  sickly.  This  is  called  ethlation,  and  may  arise 
merely  from  want  of  the  agency  of  light,  by  which  the  extrication  of  oxygen  is  effected, 
and  the  leaf  rendered  green.  Hence  it  is  that  plants  placed  in  dark  rooms,  or  between 
great  masses  of  stone,  or  in  the  clefts  of  rocks,  or  imder  the  shade  of  other  trees,  look 
always  peculiarly  pale.  But  if  they  are  removed  from  such  situations,  and  exposed  to 
the  action  of  Ught,  they  will  again  recover  their  green  colour.  Etiolation  may  also 
ensue  from  the  depredations  of  insects  nestling  in  the  radicle,  and  consuming  the  food  of 
the  plant,  thus  debilitating  the  vessels  of  the  leaf  so  as  to  render  them  insusceptible  of 
the  action  of  light.  This  u  said  to  be  often  the  case  with  the  radicles  of  Stehle  cere^e ; 
and  the  same  result  may  also  arise  from  poverty  of  soiL 

1707.  Suffocation.  Sometimes  it  happens  that  the  pores  of  the  epidermis  are  closed 
up,  and  transpiration  consequently  obstructed,  by  means  of  some  extraneous  substance 
which  attaches  itself  to,  and  covers,  the  bark.  'Iliis  obstruction  induces  disease,  and  the 
disease  is  called  tujhcation. 


170&  Sonmtinws  it  Is  oocasloped  htfOe  JmmoderetegroudkqfUehem  upon  the  bark,  covering  the  whole 
jf  the  plant,  as  maybe  often  seen  In  fruit  trees,  which  It  is  necessary  to  keep  clean  by  means  of  scmpiag 
off  the  lichens,  at  least  fttnn  the  smaller  branches.    For  if  the  young  branches  are  thus  coated,  so  as  thai 


of  the  plant,  as  maybe  often  seen  In  fruit  treei,  which  It  is  necessary  to  keep  clean  by  means  of  • 
off  the  lichens,  at  least  fttnn  the  smaller  branches.    For  if  the  young  branches  are  thus  coated,  so 
the  bark  cannot  perform  its  proper  ftmctions,  the  tree  will  soon  begin  to  languish,  and  will  finally  become 
^verod  with  flingi.  Inducing  or  resulting  from  decay,  till  it  is  at  last  wholly  choked  up. 

ITOa  But  a  similar  effbct  is  also  occasionally  produced  tytaaffcto,  in  feeding  upon  the  sap  or  shoot  This 
may  be  exemplified  In  the  case  of  the  aphides,  which  sometimes  breed  or  settle  upon  the  tender  shoot  in 
such  multitudes  as  to  cover  it  from  the  action  of  the  external  air  altogether.  It  may  be  exemplified  also 
in  the  case  of  Coccus  Aesp^ridum  and  ^'carus  telkrius,  insecte  which  infest  bot-house  phmts,  the  latter  by 
spinning  a  fine  and  delicate  web  over  the  leaf,  and  thus  preventing  the  access  of  atmospheric  air.  Insects 
are  to  be  removed  either  by  the  hand  or  other  mechanical  means,  or  destroyed  by  excess  of  some  at  the 
elements  of  their  nutrition,  as  heat,  cokU  or  moisture^  where  sucn  excess  does  not  prove  iqiurious  to  the 
plant  i  or  by  a  composition,  either  fluid  or  otherwise,  which  shall  havs  the  lams  eflbota   Prevention  is 
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tobeatteavtodby^eBcral  cattnici,  and  partlcukr  attentfoo  to  hinder  the  proptcaOoa  <tf  thetmectocr 
tennio,  whether  ormutnu  or  otherwise,  Vv  deetroytng  their  embryo  progeny. 
171Q.  Somfftfmw  the  ditease  is  occaaiooed  ^  an  extramataticn  qf  Juice*  which  coaguUte  on  the  surface 


of  the  stalk,  so  as  to  fima  •  aort  oicxuti,  inTestiDg  it  as  a  aheath^^and  preventing  its  fiuther  exnaniioo. 

1711.  SoBBctimes  the  disease  arises/nnN  wmU  qta»  adequate  nmply  t^mmritkineni  as  derived  ftrocn  the 
no,  in  which  ease  the  lower^iaxt  of  the  plant  is  the  best  supplied,  wh  lie  the  upper  part  of  it  is  starved.  Hence 


er^axt  of  the  plant  is  the  best  supplied,  wh  lie  the  upper  part  of  it  is  starved.  Hence 

the  top  shoots  decrease  in  sue  every  succeeding  year,  because  ^  sufficient  supply  of  sap  cannot  be  obtained 

..        .^  !r  developeinent    This  is  analogous  to  the  phenonoena  of  animal  life,  when  the 


I  of  the  heart  Is  too  feeble  to  pmpd  the  blood  Uirougb  the  whole  of  the  system : 
*     '    ''>suflbr.    And  perhaps  it  may  account  also  for  the  fact,  ths 


togivethefa  their  proper 

«caim  of  the  hesfft  Is  too  . „ 

eztrcsnities  are  always  the  first  to  suf^. '  And  perhaps  it  may  account  also  for  the  fact,  that  in  bad  soils, 
and  unftvoiirable  seasons,  when  the  ear  of  barley  is  not  wholly  perfected,  yet  a  few  oi  the  lower  grains 
are  always  completdy  developed.    {Smiik*t  ImtrodmeUom,  pi  ?79l) 

1718.  Contcftunu  The  leaves  of  plants  are  often  injured  by  means  of  the  puncture  of 
insects,  so  as  to  induce  a  sort  of  disease  which  discovers  itself  in  the  contortion  or  convo- 
lution oi  the  margin,  or  wrinkled  appeanuice  of  the  surface.  The  leaves  of  the  ^ricot, 
peadi»  and  nectarine,  are  extremely  liable  to  be  thus  affected  in  the  months  of  June  and 
July.  The  leaves  of  the  apple  are  afiected  by  the  A^phis  lanigera ;  those  of  the  larch  by 
aaotfaer  wooUy  aphis  (A.  laHdo) ;  those  of  the  hawthorn  by  a  species  of  T^nthrddo,  &c. 
{See  Mqfor*s  Treatiae  on  tke  Insects  prevalent  m  Fruit  Trees  and  Garden  Produce,) 

1713L  Tke  tet^wbUh  has  been  punctured  sooo  bcsgina  to  assume  a  rooi^  and  wrinkled  figure,  and  a  red- 
dish atadscraAdous  appearance,  particularly  on  the  upper  surfiue.  The  Durgins  roll  Inwards  on  the  under 
ride,  and  enclose  the  eggs  which  an  scattered  trregDWly  on  the  surftoe,  giving  it  a  blackish  and  granular 
appearance,  bat  without  materially  iiduring  its  health.  In  the  vine,  the  subsunce  deposited  on  the  leaf 
Iswhitisii,  living  the  under  surfiux  a  sort  of  a  fVosted  appearance,  but  not  occasioning  the  red  and  scrotal. 


t  of  the  upper  sur&ce  of  the  leaf  of  the  nectarine  In  the  poplar,  the  eggs  when  first  deposited 
I  BOBiber  of  small  and  hoary  vesicles  conUinlng  a  sort  of  clear  and  colourless  fluid.  The  leaf 
men  becomes  reflected  and  condupUcatcd,  enclosing  the  eggs,  and  exhibiting  a  few  reddish  protuberances 
on  the  upper  sorfiux.  The  embryo  is  nourished  by  this  flmd :  and  the  hoarlncss  is  converted  into  a  fine 
cottony  down,  which  for  aome  time  enrdopes  the  youne  fly.    The  leaf  of  the  lime  tree  in  particular,  when 


dupUcatcd,  enclosing  the  egcs,  and  exhibiting  a  few  reddish  protuberances 
bryo  is  nourished  by  this  flmd :  and  the  hoarlncss  is  converted  into  a  fine 

ime  enrdopes  the  young  fly.    Theleaf  of  the  lime  tree  in  particular,  when 

ftdly  expanded,  ii  liable  to  attacks  fVom  insects:  and  hence  the  gnawed  appearance  it  so  often  displays. 
The  in^iry  seems  to  be  occadoned  by  some  species  of  puceron  depositing  Its  eggs  in  the  parench>ina, 
genoaSy  stMot  the  angles  that  branch  olTftom  the  midrib.  A  sort  of  down  is  produced,  at  first  green,  and 
aftia  Maids  hoary ;  sometimes  in  patches,  and  sometimes  pervading  the  whole  leaf;  as  in  the  case  of  the 
vine.  Under  this  ooverina  the  egg  is  hatched ;  and  then  the  young  insect  gxuws  and  iniures  the  leaf, 
leavinc  a  hole  or  scar  of  a  burnt  or  dnged  appearance.  Sometimes  the  upper  surface  of  the  leaf  is  covered 
with  dnstefs  of  wart-likesubstances  somewhat  subulate  and  acnte  Tliey  seem  to  be  occasioned  by  means 
of  puaeturcs  made  in  the  under  surface,  on  which  a  number  of  openings  are  discoverable,  penetrating 
into  the  warts,  which  are  hollow  and  villous  within.  The  disease  admits  of  palliation  by  watering 
ftequentiy  over  tlie  leaves;  and  by  removing  such  as  are  the  most  contorted  and  covered  by  larvn. 

1714.  Ctnsufnption-  From  barren  or  improper  soil,  unfavourable  climes,  careless 
plantmg,  or  exhaustion  fiom  too  frequent  flowering,  it  often  happens  that  disease  is 
indnoed  which  terminates  in  a  gndual  decline  and  wasting  away  of  the  plant,  till  at 
length  it  is  wholly  dried  up.  Sometimes  it  b  also  occasioned  by  excessive  drought,  or 
by  dust  lodging  cm  the  leaves,  or  by  fumes  issuing  from  nei^bouring  manufactories,  or 
fc^  the  attacks  of  insects. 

771a.  There  is  a  eommmptem:  ttftetion  frequently  attacking  the  pine  tree  ( WWdenow,  PHne.  Bat.  p.  351. ), 
which  aftcte  the  aSmnram  andinnerbark  chiefly,  and  seems  to  proceed  f^om  long.4xmtinued  drought,  or 
tmm  ftnat  suddenly  soooeeding  mild  or  warm  weather,  or  fWmi  heavy  winds.  Theleaves  assume  a  Ungc  of 
ydkiw,  bordering  upon  red.  A  great  number  of  onall  drops  of  resin,  of  a  putrid  odour,  exude  iVom  the 
■dddle  of  the  bougha.  Tlie  bark  exfoliates,  and  the  alburnum  presents  a  livid  appearance :  the  tree  swarms 
with  insects  iDyptcrfgia  pitt4strl  SCe^Mk.),  and  the  disease  Is  incurable,  inducing  ineviUbly  the  total 
decay  and  death  of  the  individuaL  The  preventive  is  obviously  good  culture,  so  as  to  maintein  vigorous 
faeaKh:  palIiativeBmaybeempkiycd,acoonling  to  the  apparent  cause  of  the  diseass^ 

Sect.  III.     Natural  Decay. 

1716.  Although  a  plant  should  not  suffer  from  the  influence  of  accidental  injury,  or 
firom  diwatp,  still  there  will  come  a  time  when  its  several  organs  will  begin  to  experience 
the  approaches  of  a  natural  decline  inaenaibly  stealing  upon  it,  «jid  at  last  inducing  death. 
The  duration  of  vegetable  existence  is  very  different  in  different  species.  Yet  in  the 
vegetable,  as  well  as  in  the  animal  kingdom,  there  is  a  term  or  limit  set,  beyond  which 
tiK_  in^vidual  cannot  pass.  Some  plants  are  annuals,  and  last  for  one  season  only, 
^xringing  up  suddenly  from  seed,  attaining  rapidly  to  maturity,  producing  and  sowing 
their  seeds,  and  afterwards  immediately  perishing.  Such  is  the  character  of  the  various 
species  of ^  com,  as  exemplified  in  oats,  wheat,  and  barley.  Some  plants  continue  to  live 
fiir  a  period  of  two  ywa,  and  are  therefore  called  biennials,  springing  up  the  first  year 
fiom  seed,  and  producing  roots  and  leaves,  but  no  fruit ;  and  in  the  second  year  pro- 
dttdE^  both  flower  and  fruit,  as  exemplified  in  the  carrot,  parsnep,  and  caraway.  Other 
plants  are  pocnnials,  that  is,  lasting  for  many  years ;  of  which  some  are  called  under, 
dffuhfl^  and  die  down  to  the  root  every  year ;  others  are  called  shrubs,  and  are  perma- 
nent both  by  the  root  and  stem,  but  do  not  attain  to  a  great  height  or  great  age ;  others 
sn  csQed  trees,  and  are  not  only  permanent  by  both  root  and  stem,  but  attain  to  a  great 
nse,  and  live  to  a  great  age.  But  even  of  plants  that  are  woody  and  perennial,  there 
ire  parts  which  perish  annually,  or  which  are  at  least  annually  separated  from  the  indi- 
ridxnl;  namely,  the  leaves,  flowers,  and  fVuit,  leaving  nothing  behind  but  the  bare 
cttdex,  which  submits  in  its  turn  to  the  ravages  of  time,  and  ultimately  to  death. 

1717.  2%e  dgcayefthe  temporary  ergons,  which  takes  place  anniuilly,  is  a  phenomenon 
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fiuniliar  to  every  body,  and  comprahenda  the  ftdl  of  the  leaf,  the  hX\  of  the  flower,  and 

ibe  fall  of  the  fruit. 

1718.  ThefaU  qfthe  leqf,  or  annual  defbUatfoD  of  the  plant,  oommenoei  for  the  most  part  with  the  colds 
of  autumn,  and  is  accelerated  by  the  frostsof  winter,  which  smp  the  forest  of  its  1^"  -  •  -^^   •     • 


, ^,   ^ ..  and  the  landwapo 

of  its  rerdure.  But  there  are  some  trees  which  retahi  their  loives  throughout  the^Dole  of  the  winter, 
though  changed  to  a  dull  and  dusky  brown,  and  may  be  called  ever-elotked  trees,  as  the  beech :  and  there 
are  others  which  retain  their  verdure  throughout  the  year,  and  are  denominated  evergreens,  as  the  holly. 
The  leaves  of  both  sorts  ultimately  fidl  in  the  spring.    Sir  J.  R  Smith  considers  that  leaves  are  thrown  cUT 

g'  a  (ffocess  similar  to  that  of  the  sloughing  of  diseased  parts  in  the  animal  economy ;  and  Keith  obserret, 
at  if  it  is  necessary  to  illustrate  the  fiill  of  the  leaf  by  any  analogous  process  in  the  animal  ea>nomy,  it 
mav  be  compared  to  the  shedding  of  the  antlers  of  the  stag,  or  of  the  hair  of  lieasts  or  feathers  of  bizds, 
which  being,  like  the  leaves  of  plants,  distinct  and  peculiar  organs,  fUl  off,  and  are  regenerated  annually, 
but  do  not  slough.  According  to  Professor  Vaucher  every  leaf  consists  of  a  distinct  system  ot  fibres, 
having  only  a  temporary  contmuity  with  the  shoot,  kept  up  by  an  adhesive  substance,  probably  formed 
by  a  portion  of  the  parenchyma  interposed  between  the  two  systems  of  fibres.  While  thu  parenchyma  ia 
under  the  influence  of  vegetable  action  the  adhedon  is  maintained  $  when  this  action  ceases  the  union  ia 
dissolved  and  the  leaf  falls. 

1719.  T%efiomerSf  which,  like  the  leaves,  are  only  temporaiy  organs,  are  for  the  most  part  very  short- 
lived; for  as  the  object  of  their  production  Is  merely  to  effect  tne  in^iregnation  of  the  germs,  that  object 
is  no  sooner  attained  than  they  begin  to  give  indications  of  decay,  and  speedily  fidl  from  the  plant ;  so 
that  the  most  beautiftil  part  of  the  vegetable  is  also  the  most  transient 


1780.  The/ruU,  which  begins  to  appear  conspicuous  when  the  flower  feUs.  expands  and  increases  In 
rolume,  and,  assuming  a  peculiar  hue  as  it  ripens,  ultimately  detaches  itself  nom  the  parent  plant,  and 
drops  into  the  soiL    But  it  does  not  in  all  cases  detach  itself  In  the  same  manner :  thus,  in  the  bean  and 


pea  the  seed-vessel  opens  and  lets  the  seeds  fiill  out,  while  in  the  apple,  pear,  and  cherry,  the  fruit  faUa 
entire,  enclosing  the  seed,  which  escapes  when  the  pericarp  decays.  Host  firuits  fkU  soon  after  ripening, 
as  the  cherry  and  apricot ;  but  some  remain  long  attached  to  the  parent  plant  after  bebig  fully  ripe,  as  m 
the  case  of  uie  fruit  of  £Vi6nymus  and  Af^q)ilus.  But  these,  as  well  as  all  others,  though  tenacious  of 
their  hold,  detach  thems^dves  at  last,  and  burv  themselves  in  the  soil,  to  give  birth  to  a  new  individual  in 
the  germination  of  the  seed.  The  fall  of  the  flower  and  fruit  is  accounted  for  in  the  same  manner  as  that 
oftheleaC 

1721.  Decay  of  ihe  permanent  orgam.  Such,  then,  is  the  process  and  presumptiTe 
rationale  of  the  decay  and  detachment  of  the  temporary  organs  of  the  plant.  But  there  is 
also  a  period  beyond  which  even  the  permanent  organs  themselves  can  no  longer  carry 
on  the  process  of  vegetation.  Plants  are  affected  by  the  infirmities  of  old  age  as  well  as 
animals,  and  are  found  to  exhibit  also  similar  symptoms  of  approaching  dissolution.  The 
root  refuses  to  imbibe  the  nourishment  afforded  by  the  soil,  or  if  it  does  imbibe  a  portion, 
it  is  but  feebly  propelled,  and  partially  distributed,  through  the  tubes  of  the  alburnum ; 
the  elaboration  of  die  sap  is  now  effected  with  difficulty  as  well  as  tlie  assimilation  of  the 
proper  juice,  the  descent  of  which  is  ahnost  totally  obstructed ;  the  bark  becomes  thick 
and  woody,  and  covered  with  moss  or  lichens ;  the  (dioot  becomes  stunted  and  diminutive ; 
and  the  fruits  palpably  degenerate,  both  in  quantity  and  quality.  The  smaller  or  ter- 
minal branches  fiide  and  decay  the  first,  and  then  the  larger  branches  also,  t(^ether  with 
the  trunk  and  root ;  the  vital  principle  gradually  declines  without  any  chance  of  recovery, 
and  is  at  last  totally  extinguished.  «  When  life  is  extinguished,  nature  hastens  the  decom- 
position ;  the  stuikce  of  i^e  tree  is  overrun  with  lichens  and  mosses,  which  attract  and 
retain  the  moisture ;  the  empty  pores  imbibe  it ;  and  putrefaction  speedily  follows.  Then 
come  the  tribes  of  fungi,  whidi  flourish  on  decaying  wood,  and  accelerate  its  corruption  ; 
beetles  and  caterpillars  take  up  their  abode  under  the  bark,  and  bore  innumerable  holes 
in  the  timber ;  and  woodpeckers  in  search  of  insects  pierce  it  more  deeply,  and  excavate 
large  hollows,  in  which  they  place  their  nests.  Frost,  rain,  and  heat  assist,  and  the  whole 
mass  crumbleB  away,  and  dissolves  into  a  rich  mould."     (Dierf.  on  Bot*  p.  365.) 


Caar.  VI. 

Vegetable  Geography  and  History,  or  the  Distribution  of  Vegetables  relative^  to  the  Earth 

and  to  Man* 

1722.  7^  science  of  the  distrilnttion  of  plants,  Humboldt  observes  (JBssai  sur  la  GSo' 
graphie  det  Plantes,  1807),  considers  vegetables  in  relation  to  their  load  associations  in 
different  climates.  It  points  out  the  grand  features  of  the  immense  extent  which  plants 
occupy,  from  the  regions  of  perpetual  snow  to  the  bottom  of  the  ocean,  and  to  the  inte- 
rior of  the  globe,  where^  in  obscure  grottoes,  cryptogamous  plants  vegetate,  as  unknown 
as  the  insects  which  they  nourish.  The  superior  limits  of  vegetation  are  known,  but 
not  the  inferior ;  for  every  where  in  the  bowels  of  the  earth  are  germs  which  develope 
themselves  when  they  find  a  space  and  nourishment  suitable  for  vegetation.  On  taking 
a  general  view  of  the  disposition  of  vegetables  on  the  surface  of  the  globe,  independently 
of  the  influence  of  man,  that  disposition  appears  to  be  determined  by  two  sorts  of  causes, 
geograjihical  and  physical-  The  influence  of  man,  or  of  cultivation,  has  introduced  a 
third  cause,  which  may  be  called  dvU.  The  different  aspects  of  plants,  in  difllerent 
regions,  have  given  rise  to  what  may  be  called  their  characteristic  or  picturesque  distrilm^ 
turn ;  and  the  subject  of  distribution  may  be  also  considered  relatively  to  the  systematic 
divisions  of  vegetables,  their  arithmetical  proportions,  and  economical  applications. 


Book  L  DISTRIBUTION  OF  VEGETABLES.  965 

Sbct.  L     Geographicat  I>iUrilnUioH  rf  VegetabUi. 

1728.  The  territorial  limitt  to  vegetation  are  determined  in  general  by  three  onnes :  .— 
1.  Bj  sandy  deserts,  which  seeds  cannot  pass  over  either  by  means  of  winds  or  birds,  as 
that  of  Sahara,  in  AMca ;  2.  By  seas  too  vast  for  the  seeds  of  plants  to  be  drifted  from 
^ne  shore  to  the  other,  as  in  the  ocean  ;  while  the  Mediterranean  sea,  on  the  contrsry, 
exhibits  the  same  vegetation  on  both  shores ;  and,  S.  By  long  and  loftj  chains  of  moun^ 
tains.  To  these  causes  are  to  be  attributed  the  ftct  that  similar  climates  and  soils  do 
noc  always  produce  similar  plants.  Thus  in  certain  parts  of  North  America,  which 
altogether  resemble  Europe  in  respect  to  soil,  climate,  and  elevation,  not  a  single  Eu* 
ropcan  plant  is  to  be  found.  The  same  remark  will  apply  to  New  Holland,  the  Cape 
of  Good  Hope^  Senegal,  and  other  countries,  as  compared  with  countries  in  similar  phy- 
sical circumstances,  but  geographically  differenL  The  separation  of  Africa  and  Sduth 
America,  Humboldt  considers,  must  have  taken  place  before  the  developement  of 
orgaaused  beings,  since  scarcely  a  single  plant  of  the  one  country  is  to  be  found  in  a  wild 
state  in  the  other. 

Sect.  II.     Phymcal  J}ittribution  of  Vegetables 

1 724.  The  natural  dreumatances  affecting  the  distribution  of  plants  may  be  considered 
in  respect  to.temperature,  elevation,  moisture,  soil,  and  light. 

1725.  Ten^jeratiere  has  the  most  obvious  influence  on  vegetation.  Every  one  knowa 
that  the  plants  of  hot  countries  cannot  in  general  live  in  such  as  are  cold,  and  the  contrary. 
The  wheat  and  barley  of  Europe  will  not  grow  within  the  tropics.  The  same  remark 
allies  to  planta  of  still  higher  latitudes,  such  as  those  within  the  polar  circles,  which 
cannot  be  made  to  vegetate  in  more  southern  latitudes ;  nor  can  the  plants  of  more  southern 
latxtades  be  made  to  vegetate  there.  In  this  respect,  not  only  the  medium  temperature 
of  a  country  ought  to  be  studied,  but  the  temperature  of  different  seasons,  and  especially 
of  winter.  Coantries  where  it  never  freeses,  those  where  it  never  freezes  so  strongly  ai 
to  stagnate  the  sap  in  the  stems  of  plants,  and  those  where  it  freezes  with  strength  sufli- 
dent  to  penetmte  into  the  cellular  tissue,  form  three  classes  of  regions  in  which  vege- 
tation ought  to  di^r.  But  this  difference  is  somewhat  modified  by  the  effect  of  vegetabla 
stnictuR,  which  resists,  in  different  d^p«es,  the  action  of  frost.  Thus,  in  general,  treea 
which  lose  their  leaves  during  winter  resist  the  cold  better  than  such  as  retain  them ; 
lesinoos  trees,  more  easily  than  such  as  are  not  so ;  heri>s  of  which  the  shooto  ara 
annual  and  the  root  perennial,  better  than  those  where  the'  stems  and  leaves  are  persisting; 
annnab  which  flower  early,  and  whose  seeds  drop  and  germinate  before  winter,  resist 
cold  less  easily  than  snch  as  flower  late,  and  whose  seeds  lie  donnant  in  the  soil  tiU  spring. 
Monocotyledonous  trees,  which  have  generally  persisting  leaves  and  a  trunk  without 
Ink,  as  in  palms,  are  less  adapted  to  resist  cold  than  dicotyledonous  trees,  which  are 
more  frvourably  organised  for  this  purpose,  not  only  by  the  nature  of  their  proper  juice, 
but  by  the  disposition  of  the  cortical  and  albumous  layers,  and  the  habitual  carbonisation 
of  the  outer  bark.  PUmts  of  a  dry  nature  resist  cold  better  than  such  as  are  watery; 
all  plants  resist  cold  better  in  dry  winters  than  in  moist  winters ;  and  an  attack  of  frost 
always  does  most  iiijury  in  a  moist  country,  in  a  humid  season,  or  when  the  plant  is  too 
copiously  supplied  with  water. 

1 726.  Some  plants  of  firm  texture,  but  native*  qftoarm  cUmateh  toUl  endure  a  fioet  of 
a  few  kauri  continuance,  as  the  orange  at  Genoa,  {Humboldt,  Z>e  Distributione  Planla- 
rum)  ;  and  the  same  thing  is  said  of  the  palm  and  pine-apple,  facts  most  important  for 
the  gardener.  Plants  of  delicate  texture,  and  natives  of  warm  climates,  are  destroyed 
by  the  stigbtest  attack  of  frost,  as  the  Hiasdolus,  ^astiirtium,  Ac. 

1 727.  The  temperature  of  spring  has  a  material  influence  on  the  life  of  vegetables ;  the 
injurious  eflfects  of  late  frosts  are  known  to  every  cultivator.  In  general,  vegetation  ia 
favouned  in  cold  omntries  by  exposing  plants  to  the  direct  influence  of  the  sun ;  but  this 
ezciiement  is  injurious  in  a  country  subject  to  frosts  late  in  the  season ;  in  such  cases,  it 
IB  better  to  retard  than  to  accelerate  vegetation. 

1728.  T%e  temperature  oftummer,  as  it  varies  only  by  the  intensity  of  heat,  is  not  pn>. 
doctive  of  so  many  injurious  accidents  as  that  of  spring.  Very  hot  dry  summers,  how- 
«»er,  destroy  many  delicate  plants,  and  espedally  those  of  cold  climates.  A  very  early 
nmrner  is  injurious  to  the  germination  and  progress  of  seeds ;  a  short  summer,  to  their 
opening,  and  the  contrsry. 

1729.  jiniumn  is  an  important  season  for  vegetation,  as  it  respects  the  ripening  d 
«eeds ;  hence  where  that  season  is  cold  and  humic^  annual  plants,  which  naturally  flowcc 
late,  are  never  abundant,  as  in  the  polar  regions ;  the  effect  is  less  injurious  to  perennial 
plants,  which  generaUy  flower  earlier.  Frosts  early  in  autumn  are  as  injurious  as  those 
which  happen  late  in  spring.  The  conclusion,  from  these  considerations,  obviously  is, 
t^  temperate  climates  are  more  favourable  to  vegeUtion  than  such  as  are  either  extremely 
ooid  A'  exuemeiy  boC :  but  the  wanner  climates,  as  Keith  observes,  are  more  fiivourable^ 
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opoa  file  wholes  to  Tegetation  tfiao  the  colder,  and  that  nearly  In  proporfioii  to  their 
dutance  from  the  equator.  The  same  plants,  however,  will  grow  in  the  same  dq^ree  of 
latitude,  throughout  all  d^piees  of  longitude,  and  also  in  correspondent  latitudes  on  dif- 
ferent sides  of  the  equator ;  the  same  species  of  plants,  as  some  of  the  palms  and  others, 
being  found  in  Japan,  India,  Aralna,  the  West  Indies,  and  part  of  South  America, 
which  are  all  in  nearly  the  same  latitudes ;  and  the  same  species  being  also  found  in 
Kamschatka,  Germany,  Great  Britain,  and  the  coast  of  Labrador,  which  are  all  also  in 
nearly  the  same  latitudes.     (  ffUldenow,  p.  374. ) 

17S0.  Rules  fyr  determining  the  temperature  of  a  country,  **  The  iad  that  a  degree  of 
latitude  is  equal  to  a  degree  <^  Fahre^ieit,  and  that  400  feet  of  elevation  is  equal  also  to 
a  degree  of  Fahrenheit,  is  original  and  curious,  and  will  go  ikr  to  assist  us  in  oetermining 
the  clime  of  any  country.**     {Amer,  QMort,  Bev.  March,  1829.  p.  174.) 

1731.  The  n%ost  reinaa^talde  ckrcumstancee  reneiiting  the  t^^ 
exhibited  in  the  following  Table  by  HumboliU.     l%e  temperature  is  taken  according  to 
the  centignule  thennometer.     The  fSrthom  is  6  French  feet»  or  6*39453  English  fine 


Torrid  sooe. 

Tempente  sabe 

FWgldione 

Andes 

of  Mexico, 

Caucaiiu, 
Lat4fio|. 

Pyraiees, 

LsL^^oto 

Lndmd. 

Ut.67ot0 

TOO. 

Inferior  limit  of  per^l 
petual  snow    -    -J 

2460  fiu 

2350  fk. 

1650  fa. 

1400  &. 

1370  fi^ 

550  fa. 

Mean  annual  heat  atl 
that  height       ^    —j 

Ijo. 

— 

— 

3iO. 

4° 

^. 

Mean  heat  of  winter,  do. 

Ijo. 

— 

— 

— 

10^. 

aojo. 

Mean  heat  of  Aug.  do. 

Ifo. 

— 

— 

— 

^. 

940. 

Distance    between   1 
trees  and  snow     -J 

600  fik 

350  &. 

650  fa. 

230  fa. 

450  fa. 

300  fa. 

Upper  limit  of  trees 

1800  fik 

2000  fh. 

1000  fa. 

1170  fa. 

990  fiu 

250  fiu 

Last  species  of  treesl 
towu^  the  snow   j 

Escaldnia 
Alatdnia. 

Jlnus 
Occident. 

Jkula 
fiba 

^ies 
liibra 

-rfbies 
commiknis 

.S«tul8 
Alba. 

Upper   Umit  of  thel 
£ridne»        -     ./ 

Bqirior, 
1600  fa. 

— 

ilhodod. 
cauc&s. 
1380  fa. 

— 

Ahodod. 
1170  fiL 

JZhodod. 
Iap6mc 
480  ftu 

Distance  between  the  ) 
snow  and  com      -  J 

800  fa. 

— 

630  fa. 

— 

700  fit 

450  fiu 

1732.  JEfevotion,  or  the  hdght  of  the  soil  above  the  level  of  the  sea,  determines,  in  a 
Toy  maiked  manner,  the  habitation  of  plants.  The  temperature  lessens  in  regular  gra- 
dation, in  the  same  manner  as  it  does  in  receding  from  the  equator,  and  600  feet  of 
elevation,  Humboldt  states,  are  deemed  equal  to  one  degree  of  latitude,  and  occasion  a 
diminution  of  tempentture  equal  to  23^  of  Fahrenheit ;  300  feet  being  nearly  equal  to 
half  a  degree.  Mountains  1000  fathoms  in  height,  at  46^  of  latitude  have  the  mean 
temperature  of  Lapland ;  mountains  of  the  same  height  between  the  tropics  enjoy  the 
tempenrature  of  Sicily  ;  and  the  summits  of  the  lofty  mountains  of  the  Andes,  even  where 
situated  almost  directly  under  the  equator,  are  covered  with  snow  as  eternal  as  that  of  the 
north  pole.  The  highest  land  in  Scotland  where  corn  has  been  found  to  attain  maturi^ 
in  favourable  seasons  b  said  to  be  at  the  mining  ground  on  Lead  Hills.  {See  Generai 
Meports  of  Scotland,  chap.  Climate.) 

1733.  Hence  it  is  that  pkmtt  of  high  latitudes  Hoe  on  the  mountains  of  such  as  are  muck 
lower,  and  thus  the  plants  of  Greenland  and  Lapland  are  foimd  on  ^He  Alps  and  Pyrenees. 
At  the  foot  of  Mount  Ararat,  Toumefort  met  with  plants  peculiar  to  Armenia ;  above 
these  he  met  with  plants  which  are  found  also  in  France;  at  a  still  greater  hdght  he 
found  himaelf  sunounded  with.6uch  as  grow  in  Sweden ;  and  at  the  summit  with  such 
as  vegetate  in  the  polar  regions.     This  accounts  for  the  great  variety  of  pUmts  which  are 
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often  Ibund  in  a  Flon  of  DO  great  extent;  audit  maybe  laid  dofrn  tea  bolMilodaiioB, 
tiwt  the  more  diversified  the  surftce  of  the  country,  the  richer  will  its  Floim  be,  at  leut 
in  the  mme  latitudes.  It  accounts,  a]so»  m  some  cases,  for  tlie  want  of  correspondence 
between  plants  of  difierent  countries,  though  placed  in  the  same  latitudes ;  because  the 
mountains  or  ridges  of  mountaina,  which  may  be  Ibund  m  the  one  and  not  in  the  other, 
win  produce  the  greatest  possible  diiierenee  in  the  cfaancter  of  their  Flotaa.  To  this 
cause  ma^  generally  be  ascribed  the  divernty  which  often  actually  cxisis  between  plants 
growing  in  the  same  latitudes,  as  between  tibose  of  the  north-west  and  north  east  coasts 
of  North  America^  and  also  between  those  of  the  south-west  and  south-east  coasts; 
the  fbnner  being  more  moontaiDOu%  the  latter  mate  fiat.  Sometimes  the  same  sort 
of  dificfenoe  takes  place  between  the  plants  of  an  island  and  those  of  the  neighbouring 
continent ;  that  is,  if  the  one  is  mountainous  and  the  other  fiat ;  but  if  they  are  aUise 
in  their  geographical  driinfiatioti»  then  they  are  generally  alike  in  their  vegetable  pro- 
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the  terrestrial  class,  especially  the  fungi,  alg*^  and  mosses ;  as  also  of  plants  of  the  class 
Tetradynimia,  and  of  the  Umbelliferous  and  Syngenesious  tribes;  whereas  trees  and 
shmbsy  liems,  psiaotic  plenty  lilies,  and  aromatic  plants,  are  most  abundant  in  warm 
dimaies :  but  this  is  not  t^  be  understood  merely  of  pograpfaical  dimatrs,  because,  as 
we  have  seen,  the  pfajf^ical  climate  depends  upon  altitude ;  in  consequence  of  which, 
combined  with  the  ridges  and  directions  of  the  mountains,  America  and  Asia  are  much 
colder  in  the  same  degrees  of  northern  latitude  than  Europe.  American  plants,  vege- 
tating at  Ibrty-two  degnot  of  northern  latitude,  will  vegetate  very  well  at  fifty-two  degrees 
in  Europe ;  the  same^  or  nearly  so,  may  be  said  of  Asia ;  which,  in  the  former  case,  is 
perhaps  owing  to  tibe  immense  tracts  of  woods  and  mardies  covering  the  surface,  and  in 
the  laitery  to  the  more  devatod  and  mountainous  situalion  of  the  Country  afiecting  the 
d^ree  of  tempenture.  So,  also,  Africa  is  mu6k  hotter  under  the  tropics  than  America ; 
bfcaiise  in  the  latter,  the  temperature  is  lowered  by  immmse  chains  of  mountains  travers- 
ing the  equatorial  regions,  while  in  the  former  it  is  increased  by  means  of  the  hot  and 
bumingsands  which,  cover  the  greater'part  of  its  sarhce, 

1755.  Elevation  mflueneet  tke  hMU  qfplantM  ta  oorioui  way* :  by  exposing  them  to  the 
wind  ;  by  causing  tiwm  to  be  watered  by  a  very  tnth  and  pure  water  from  the  melting 
of  adjoining  snow ;  and  to  be  covered  in  winter  by  a  thick  layer  of  snow,  which  pro- 
tects them  from  severe  fitMte.  Hence  many  alpine  plants  become  fhwen  during  winter 
in  the  plains,  and  in  gardens  which  are  natureUy  warmer  than  their  proper  stations.  In 
great  devations,  the  diminntion  of  the  density  <Mf  the  air  may  also  have  some  influence 
on  regetBtum.  The  rarity  of  the  atmosphere  admits  a  more  free  passage  for  the  rays 
of  light,  which,  being  in  consequence  more  active^  ought  to  produce  a  more  active  vege- 
tation. Experience  seems  to  provo  this  on  high  mountains ;  and  the  same  eff*ect  is  pro- 
duced in  U^  latitudes  by  the  length  of  the  day.  On  the  other  hand,  vegetables  require 
to  absorb  a  certain  quantity  of  oxygen  gas  ttom  the  air  during  the  night ;  and  as  they  find 
leas  of  that  in  the  rarefied  air  of  the  mountains,  they  ought  to  be  proportionably  feeble  and 
languishing.  According  to  experiments  made  1^  Theodore  de  Saussure,  plants  which 
grow  best  in  the  fai^  Alps  are  those  vdncfa  require  to  absorb  least  oxygen  during  the  night; 
and,  in  this  point  of  view,  the  shortness  of  the  nights  near  the  poles  corresponds.  These 
causae  however,  are  obviously  very  weak,  compared  to  the  powerful  action  of  temper- 


1736.  Great  anomaSet  are  found  In  the  comparative  height  at  which  tbie  same  plant 
will  grow  in  different  drcumstsnces.  In  countries  situated  under  the  equator,  the  two 
sdes  of  the  momitain  are  of  the  same  temperature,  which  is  solely  determined  by  ele- 
vation ;  bnt  in  countries  distant  from  it,  the  warmest  side  is  that  towards  the  south,  and 
tile  aones  of  plants,  instead  of  farming  lines  parallel  to  the  horiion,  incline  towards  the 
north.  Tlie  reason,  in  both  cases,  is  suffidently  obvious.  In  the  tempente  xone  we 
find  the  same  plants  frequently  on  low  and  elevated  situations,  but  this  U  never  the  case 
between  die  tropics. 

1737.  Altitude  vrfhieTteet  tike  habits  <faqwMe»:  thus  some  aquatics  float  always  on  the 
sur&oe  of  the  water,  as  X^mna,  while  others  are  either  partially  or  wholly  immersed. 
Such  aquatics  as  grow  in  the  d^fiths  of  the  sea  are  not  influenced  by  climate ;  but  such  as 
are  near  die  surfiKe  are  influenced  by  climate,  and  have  their  habitations  affected  by  it. 

1738.  3%tf  maiitere^  or  mode  ^tMtferm^,  natund  to  vegetables,  is  a  drcumstaiioe  which 
has  a  powerful  influence  on  the  facility  with  which  plants  grow  in  any  given  soil.  The 
quantity  of  water  absolutely  necessary  for  the  nourishment  of  plants,  varies  according  to 
theb  tissue:  some  are  immersed,  odiers  float  qa.  its  surfiue ;  some  grow  on  the  margin 
of  waters,  vrith  their  rooto  always  moistened  or  soaked  in  it;  others,  again,  live  in  soil 
■fig^y  humid  or  almost  dry.  Vegetables  which  resist  extreme  drought  most  easily 
are,  1.  Trees  and  herbs  with  deep  rooC8;because  diey  penetrate  to^  and  derive  sufficient 

firoiDy  aoma  distanoe  below  the  Buifiwe ;  9.  Plants,  vdiicht  being  furnished  with 
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few  pores  on  thd  epidermia,  etaporate  but  little  moisture  from  their  surfiice,  as  the  suc- 
culent tribe. 

1 7S9.  The  qualities  of  water,  or  the  nature  of  the  substances  dissolved  in  it,  must  neces- 
sarily influence  powerfully  the  possibility  of  certain  plants  growing  in  certain  places. 
But  the  difference  in  this  respect  is  much  less  than  would  be  imagined,  because  the  food 
of  one  species  of  plant  differs  very  little  from  that  of  another.  The  most  remarkable 
case  is  diat  of  salt  marshes,  in  which  a  great  many  vegetables  will  not  live,  whilst  a 
number  of  others  thrive  there  better  than  any  where  else.  Plants  which  grow  in  maijne 
marshes,  and  those  which  grow  in  similar  grounds  situated  in  the  interior  of  a  country, 
are  the  same.  Other  substances  naturally  dissolved  in  water  appear  to  have  much  less 
influence  on  vegetation,  though  the  causes  of  the  habitations  of  some  plants,  such  as 
those  which  grow  best  on  walls,  as  PeltSoia,  and  in  Ume-rubbish,  as  ThliUpi,  and  other 
Cruciferae,  may  doubtless  be  traced  to  some  salt  (nitrate  of  lime,  &c.)  or  other  substance 
peculiar  to  sudi  situations. 

1 740.  The  nature  cfihe  earth^i  surface  aflfects  the  habitations  of  vegetables  in  different 
points  of  view :  1.  As  consisting  of  primitive  earths,  or  the  dibris  of  rocks  or  mineral 
bodies ;  and,  2.  As  consisting  of  a  mixture  of  mineral,  animal,  and  vegetable  matter. 

1741.  Primitioe  sitrfaces  affect  vegetables  mechanically  according  to  their  different 
degrees  of  movability  or  tenacity.  On  coarse  sandy  surfiMxs  plants  spring  up  easily ;  but 
many  of  them,  which  have  large  leaves  or  tall  stems,  are  as  easily  blovm  about  and 
destroyed.  On  fine,  dry,  sandy  surfaces,  plants  with  very  delicate  roots,  as  Pkotea  and 
j^iica,  prosper ;  a  similiur  earth,  but  moist  in  the  growing  season,  is  smted  to  bulbs.  On 
clayey  surftces  plants  are  more  difficult  to  establish,  but  when  established  are  more 
permanent :  they  are  generally  coarse,  vigorous,  and  perennial  in  their  duration. 

1742.  With  respect  to  the  relative  proportions  tf  the  primitioe  earths  in  these  surfaces, 
it  does  not  appear  that  their  influence  on  the  distribution  of  plants  is  so  great  as  might 
at  firat  sight  be  imagined.  Doubtless  different  earths  are  endowed  with  different  degrees 
of  absorbing,  retaining,  and  parting  with  moisture  and  heat ;  and  these  circumstances 
have  a  material  effect  in  a  state  of  culture,  where  they  are  comminuted  and  espoeed  to  the 
air ;  but  not  much  in  a  wild  or  natural  state,  where  they  remain  hard,  firm  ^  and  covered 
with  vegetation.  The  difference,  with  a  few  exceptions^,  b  never  so  grer  ,  but  that  the 
seeds  of  a  plant  which  has  been  found  to  prosper  well  in  one  description  of  earth,  will 
germinate  and  thrive  as  well  in  another  composed  of  totally  different  earths,  provided 
they  are  in  a  nearly  similar  state  of  mechanical  division  and  moisture.  Hius,  Decan- 
dolle  observes,  though  the  box  is  very  common  on  calcareous  surfaces,  it  is  found  in  as 
great  quantities  in  such  as  are  schistous  or  granitic.     The  chestnut  grows  equally  well 

,  in  calcareous  and  clayey  earths,  in  volcanic  ashes,  and  ,in  sand.  The  plants  of  Jura,  a 
mountain  entirely  calcareous,  grow  equally  well  on  the  Vosges  or  this  granitic  Alps. 
But  though  the  kind  or  mixture  of  earths  seems  of  no  great  consequence,  yet  the  presence 
of  metallic  oxides  and  salts,  as  sulphates  of  iron  or  copper,  or  sulphur  alone,  or  alum,  or 
other  similar  substances  in  a  state  to  be  soluble  in  water,  are  found  to  be  injurious  to  all 
vegetation,  of  which  some  parts  of  Deifoyshire  and  the  maremmes  of  Tuscany  (Chateaw 
vieuXf  let.  8. )  are  striking  prooft.  But  except  in  these  rare  cases,  plants  grow  with  nearly 
equal  indifference  on  all  primitive  surfaces,  in  the  sense  in  which  we  here  take  these  terms; 
the  result  of  which  is,  that  earths,  stricdy  or  chemically  so  tenned,  have  much  less 
influence  on  the  distribution  of  plants  than  temperature,  elevation,  and  moisture.  Another 
result  is,  as  DecandoUe  has  well  remarked,  that  it  b  often  a  very  bad  method  of 
culture,  to  imitate  too  exactly  the  nature  of  the  earth  in  which  a  plant  grows  in  its  wild 
state. 

1743.  Mixed  or  secondary  soils  include  not  only  primitive  earths,  or  the  debris  of  rocka, 
but  vegetable  matters ;  not  only  the  medium  through  which  perfect  plants  obtain  their 
food,  but  that  food  itself.  In  this  view  of  the  subject  the  term  soil  is  used  in  a  very 
extensive  acceptation,  as  signifying,  not  only  the  various  sorts  of  earths  which  constitute 
the  surface  of  the  globe,  but  every  substance  whatever  on  which  plants  are  found  to 
vegetate,  or  from  which  they  derive  their  nourishment.  The  obvious  division  of  soils,  in 
this  acceptation  of  the  term,  is  that  of  aquatic^  terrestrial,  and  vegetable  soils ;  ooire- 
sponding  to  the  division  of  aquatic,  terrestrial,  and  parasitical  plants. 

1744.  Aquatic  soils  are  such  as  are  either  wholly  or  partially  inundated  with  water, 
and  are  fitted  to  produce  such  plants  only  as  are  denominated  aquatics.  Of  aquatics 
there  are  several  subdivisions  according  to  the  particular  situations  they  affect,  or  the 
degree  of  immersion  they  require. 

1745.  One  of  the  principal  lubdlvUlont  of  aquatics  Is  that  of  marine  ptanH,  such  as  the  Ad  and  many 
of  the  ^OgA,  which  are  very  plentlflil  in  the  seas  that  wash  the  coasts  of  Great  Britain,  and  are  generally 
attached  to  the  stones  and  rocks  near  the  shore.  Some  of  them  are  always  immersed ;  and  others,  which 
are  situated  above  low. water  marlc«  are  immersed  and  exposed  to  the  action  of  the  atmosphere  alternately. 
But  none  of  them  can  be  made  to  vMctate  except  in  the  waters  of  the  sea.  Another  subdkrision  of  aqua. 
tics  is  that  of  river  pkuUs,  such  as  Ch^  Potamog^ton,  and  ^vmphsB^,  which  occupy  the  beds  of  ftesh. 
water  riven,  and  vegetate  in  the  midst  of  the  running  stream }  Dcmg  for  the  most  part  wholly  immersed, 
as  well  as  found  only  In  such  dtuatloni. 
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1746L  A  third  inbdiTUon  of  aquaOca  is  that  at  paludal  or  fern  alamlM,  being  tacfa  as  art  peculiar  to 
lakes,  marsbcs,  and  stagnant  or  nearly  stagnant  waters,  but  of  which  the  bottom  is  often  tolerably  dear. 
In  fOfch  situations  you  find  the  Ifoiftes  lac6stris,  flowering  rush,  water  ranunculus,  water  Tiolet,  and  a 
variety  of  othexa,  wbidi  uniformly  aflbet  such  dtuations;  some  of  them  being  wholly  Immened.  and  otbccs 
immeised  only  in  part 

1747.  Earthy  toSt  are  such  as  emerge  above  the  water,  and  constitute  the  surface  of 
the  habitable  globe,  which  is  every  where  covered  with  vegetable  productions.  Plants 
aflecting  such  soils,  which  comprise  by  far  the  greater  part  of  the  v^etable  kingdom, 
are  denominafed  terrestrial,  being  such  as  vegetate  upon  the  surface  of  the  earth,  without 
having  any  portion  immersed  in  water,  or  requiring  any  further  moisture  for  their 
support  b^ond  that  which  they  derive  from  the  earth  and  atmosplwre.  This  division  is, 
likie  the  aquatics,  distributed  into  several  subdivisions  according  to  the  peculiar  situations 
which  di€R»ent  tribes  a£fect. 

174a  Some  of  them  are  marifnnr,  that  is,  growing  only,  on  tb«  Mi  cosit,  or  at  no  great  distance  flrom 
it,  nicb  as  StStice,  GU6z,  5km61us,  samphire,  sea-pea. 

1749.  Some  nnftueiatic^  that  is,  afRcttns  the  banks  of  rivers,  such  as  Lt thrum,  Lycbpus,  EvnaOxhm. 

175a  Some  are  diampaignf  that  is,  allbcting  chiefly  the  plains,  meadows,  and  culUvated  flekb,  such  as 
C^rd&mine,  TVagopugon,  Agrost^mma. 

1751.  Scane  arc  dumo$e,  that  is,  growing  in  hedges  and  thickets,  such  as  the  bramble. 

ndS.  Some  are  mderate,  that  is,  growing  on  rubUsb,  such  as  StnMo  viic^sus. 
-  1753L  Some  are  ajflvatie,  that  is,  growing  in  woods  or  foresli,  such  as  StiU:hys  sylv&tica,  Angtiica  syU 
v^stris. 

1751^  Ami,  finally,  some  are  alpmr,  that  is,  growing  mi  the  summits  of  mountains,  audi  as  Pba  al|Ana, 
E^iiMnam  a^linam,  and  many  of  the  mones  and  lichens. 

1755.  Vegetable  toSs  are  such  as  are  formed  of  vegetating  or  decayed  plants  themselves, 
to  some  of  which  the  seeds  of  certain  other  plants  are  found  to  adhere,  as  being  the  only 
son  fitted  to  their  germination  and  developement.  The  plants  springing  from  them  are 
denominated  Parasitical,  as  being  plants  that  will  vegetate  neither  in  the  water  nor  earth, 
but  on  certain  other  plants,  to  which  they  attach  themselves  by  means  of  rooU,  that  pene- 
trate the  bark,  and  from  the  juices  of  which  they  do  often,  though  not  always,  derive 
their  supporL  This  last  circumstance  constitutes  the  ground  of  a  subdivision  of  parasi- 
tical plants,  into  such  as  adhere  to  the  dead  or  inert  parts  of  other  plants,  and  such  as 
adhere  to  living  plants,  and  feed  on  their  juices. 

175S.  In  the  first  sobdivisioD  we  may  place  paran'tical  mMses,  lickeni,  and  J^ngf,  which  are  (bund  as 

"      and  in  as  great  perfection,  on  the  stumps  of  rotten  trees,  and  on  rotten  pales  and  stakes,  as  on  trees 

are  yet  Tegetating ;  whence  it  is  also  pbdn  that  they  do  not  derive  their  nourishment  flrom  the  juices 


of  the  pianti  on  which  tHey  grow,  but  from  their  decayed  parts,  and  the  atmosphere  by  which  they  are 
nrrounded ;  the  plant  to  which  they  cling  serving  as  a  liasis  of  support 
1757.  1  n  the  second  subdivision  we  may  place  aUplantt  strictly  parasMcal,  that  is,  all  such  as  do  actually 


abstract  from  the  Juioea  of  the  plant  to  which  they  cling  the  nourishment  necessary  to  the  developement 
of  th&r  parts ;  and  of  which  the  most  common,  at  least  as  being  indigenous  to  Britain,  are  the  mistletoe, 
dodder,  brooBurape,  and  a  sort  of  tuber  which  grows  on  the  root  of  aafllron,  and  destroys  it  if  allowed  to 


17a&  The  mUOetoe  ( ViscsMs  dOsan)  Is  fisund  for  the  most  part  on  the  apple  tree ;  but  sometimes  also 
on  the  oak.  If  its  berry  is  made  to  adhere  to  the  trunk  or  branch  of  either  of  the  foregoing  trees,  which 
from  iU  ghitinous  nature  it  may  readily  be  made  to  do,  it  germinates  t>y  sending  out  a  small  globuUr  body 
attached  to  a  pedicl^  which  after  it  acquires  a  certain  length  bends  towards  the  bark,  whether  above  it  or 
below  it,  into  which  it  insinuates  its^  by  means  of  a  num. 
her  of  miall  fibres  which  it  now  protrudes,  and  by  which  it 
abstxacts  from  the  plant  the  nourishment  necessary  to  its 
ftitiire  developement  When  the  root  has  thus  fixed  itself 
in  the  back  of  the  supporting  tree,  the  stem  of  the  para- 
site begins  to  ascend,  at  flnt  smooth  and  tapering,  and  of 
a  sale  green  coioar,  but  flnaOy  protruding  a  multiplicity 
or  bcaaches  and  leaves.  It  seems  to  have  been  thought 
by  some  botanists  that  the  roots  of  the  mistletoe  penetrste 
even  into  the  wood,  as  w^  aa  through  the  bark.  But  the 
cfaserratioos  of  Du  Hamel  show  that  this  opinion  is  not 
weB  founded,  llie  roots  are.  Indeed,  often  found  within 
the  wood,  wbidi  they  thus  seem  to  have  penetrated  by 
their  own  vegctatinc  power :  but  the  XaxX  Is,  that  thev  are 
merely  covered  by  the  additional  layers  of  wood  which  nave 
been  fctnoed  since  the  fibres  first  insinuated  themsdves 
faMothebariL 

17591  Tke  C6scuU  emropte^a^  or  dodder  (fig.900.),  though  « 
t  is  to  be  accounted  a  truly  parasitical  plant  in  the  issue,  is 
yet  not  orif^nally  sa    For  ttie  seed  of  this  (lant,  when  it  : 


it  is  to  be  accounted  a  truly  parasitical  planJ 

•        "  "     '^        1  ol^this 

„ jt  originaUv 

down  its  radicle  into  the  soil  and  elevating  its  stem  into 


I  fallen  to  the  ground,  takes  root  originally  by  sending 


the  air.    It  is  not  yet,  therefore,  a  parasitical  plant    But  < 
the  rtcm  which  is  now  elevated  above  the  surAux  lays  hold 

of  the  first  plant  it  meets  with,  though  it  is  particularly  

partial  to  heps  and  nettles,  and  twines  Itself  around  it,  attaching  itself  by  means  of  little  parasitical  roots, 
at  the  points  of  contact,  and  finally  detaching  itself  from  the  soil  altogether  by  the  decay  of  the  original 
not,  and  beoasning  a  truly  parasiUcal  plant  Withering  describes  the  plant  hi  his  ArranganaU  as  being 
ori^aUy  parasitical ;  but  this  is  certainly  not  the  fact 

nax  tie  OrobimeMe,  or  broom-rape,  which  attaches  Itself  by  the  root  to  the  roots  of  other  plants,  is 
sJso  to  be  regarded  as  being  truly  peiraaitical,  though  it  sometimes  sends  out  fibres  which  seem  to  draw 
Boarfahmcnft  from  the  earth.  It  Is  fbund  most  frequently  on  the  roots  of  clover  and  conmum  broom,  but 
also  io  varloDs  other  placea 

1?SL  The  Epid^mdrtamJIde  derit  Is  regarded  also  by  botanists  as  a  parasitical  plant,  because  it  is  generally 
temad  graving  on  other  trees:  But  as  it  Is  found  to  grow  in  old  tan.  It  probably  derives  only  support  from 
ibe  baxk  of  trees,  and  not  Doorisbment 

1763L  Ug^  is  a  body  which  has  very  considerable  influence  on  the  structure  of  vege- 
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tables  and  some,  aloo,  on  tfadr  habitrtioiL  The  JFYkngl  do  not  mpAn  tbe  wual  inter- 
▼ention  of  day,  in  order  to  decompose  carbonic  acid  gas,  and  can  live  and  thrive  with 
little  or  no  light  In  green  plants,  which  require  the  action  of  light,  the  intensity 
requbite  is  very  different  in  different  species ;  some  require  shady  places,  and  hence  the 
vegetable  inhabitants  of  caves,  and  the  plants  which  grow  in  the  shades  of  forests ;  others^ 
and  the  greater  number,  require  the  direct  action  of  the  sun,  and  grow  in  exposed, 
elevated  sites.  Decandolle  considers  that  the  great  difficulty  of  cultivating  alpine  plants 
in  the  gard^is  of  plains,  arises  from  the  impossibility  of  giving  them  at  once  the  fresh 
temperature  and  intense  light  which  they  find  on  high  mountains. 

Sect.  III.     CivU  Causes  affecting  the  XHstrtbution  of  Plants. 

1765.  JBy  the  art  of  man  plants  may  he  inured  to  circumstances  foreign  from  their  utual 
kabUs,  Though  plants  in  general  are  limited  to  certain  habitations  destined  for  them  by 
nature,  ycA  some  are,  and  probably  the  greater  number  may  be,  inured  to  climates,  soils, 
and  situations,  of  which  they  are  not  indigenous.  The  means  used  are  acclimation  and 
culture. 

1764.  Acdimation  seems  to  be  most  easily  effected  in  going  from  a  hot  to  a  cold 
dimate,  particularly  with  herbaceous  plants ;  because  it  often  happens  that  the  frosts  of 
winter  are  accompanied  with  snow,  which  shelters  the  plant  from  the  inclemency  of  the 
atmosphere  till  the  return  of  spring.  Trees  and  shrubs,  on  the  contrary,  are  acclimated 
with  more  difficulty,  because  they  cannot  be  so  easily  sheltered  from  the  colds,  owing  to 
the  greater  length  of  their  stems  and  branches.  Ilie  acclimation,  or  naturalisation  of 
vegetables  has  been  attempted  by  two  modes :  by  sowing  the  seeds  of  successive  gener- 
ations, and  by  the  difference  of  temperature  produced  by  different  aspects.  But  though 
the  habits  of  individuals  may  be  altered  by  what  is  called  acclimation,  that  is,  by  dimi- 
nishing or  increasing  the  supplies  of  nourishment  and  of  heat,  yet  no  art  or  device  of  man 
will  alter  the  nature  of  the  species.  The  potato,  the  kidneybean,  the  nasturtium, 
georgina,  and  many  other  plants  which  have  been  long  in  culture  in  Europe,  and  pro- 
pagated from  seeds  ripened  there  through  innumerable  generations,  there  is  no  reason  to 
suppose  are  in  the  least  degree  more  hardy  than  when  first  imported  from  Asia  or  South 
America.  The  same  s%ht  degree  of  autumnal  frost  blackens  their  leaves,  and  of  spring 
cold  destroys  their  germinating  seeds.  But  as  summer  is  nearly  the  same  thing  in  all 
lands,  the  sunmier  or  annual  plants  of  the  tropics  are  made  to  grow  in  the  summers  of 
the  temperate  aones,  and,  indeed,  in  general,  the  summer  plants  of  any  one  country  will 
grow  in  the  summer  climate  of  any  other.  The  cucumber  is  grown  in  the  fields  in 
Egypt,  and  near  Petersburg. 

1765*  Domesticated  plants,  "  Some  plants,**  Humboldt  observes,  "  whidi  constitute 
the  object  of  gardening  and  of  agriculture,  have  lime  out  of  mind  accompanied  man 
from  one  end  of  the  globe  to  the  <^er.  In  Europe  the  vine  followed  the  Greeks ;  the 
wheat,  the  Romans ;  and  the  cotton,  the  Arabs.  In  America,  the  Tultiques  carried 
with  them  the  maize;  and  the  potato  and  quinoa  (Chenopodium  Quinba,  of  which  the 
seeds  are  used)  are  found  wherever  have  migrated  the  ancient  Condi namarea.  The 
migration  of  these  plants  is  evident ;  but  their  first  country  is  as  little  known  as  that  of 
the  different  races  of  men,  which  have  been  found  in  all  parts  of  the  globe  from  the 
earliest  traditions."    {Ghgraphit  des  Plantest  p.  25.) 

1766.  The  general  effect  cf  culture  on  plants  is  that  of  enlarging  all  their  parts ;  bat 
it  often  also  alters  the  qualities,  forms,  and  colours ;  it  never,  however,  alters  their  pri- 
mitive structure.  <<  The  potato,"  as  Humboldt  observes,  "  cultivated  in  Chile,  at  nearly 
twelve  thousand  feet  above  the  level  of  the  sea,  carries  the  same  flower  as  in  Siberia." 

1767.  The  cuSnary  vegetables  of  our  gardens,  compared  with  the  same  species  in  their 
vrild  state,  afford  striking  proofs  of  the  influence  of  culture  on  both  the  magnitude  and 
qualities  of  plants.  Nothing  in  regard  to  magnitude  is  more  remarkable  than  in  the  case 
of  the  ^^ssica  tribe  ;  and  nothing,  in  respect  to  quality,  exceeds  the  change  efifected  on 
the  celery,  tiie  carrot,  and  the  lettuce. 

1768.  The  if^uencetf  culture  on  Jhdtsw  not  lees  TeaiaAMb]s.  The  peach,  in  its  wild 
state  in  Media,  is  poisonous ;  but  cultivated  in  the  plains  of  Ispahan  and  Egypt,  it 
becomes  one  of  the  most  delicious  of  fruits.  The  effect  of  culture  on  the  apple,  pear, 
cherry,  plum,  and  other  fruits,  is  nearly  as  remarkable ;  for  not  only  the  fruit  axid  leaves, 
but  the  general  habits  of  the  tree,  are  altered  in  these  and  other  species.  The  history  of 
the  migration  of  fruit  trees  has  been  commenced  by  Sckler,  in  a  work  (Geschichte^  &c) 
which  Humboldt  has  praised  as  equally  curious  and  philosophical. 

1769.  The  influence  of  culture  on  plants  of  ornament  is  great  in  most  spedea.  The 
parts  of  all  plants  are  enlarged ;  some  are  numerically  increased,  as  in  the  case  of  double 
flowers ;  and,  what  is  most  remarkable,  even  the  colours  are  frequently  changed,  in  the 
leaf,  flower,  and  fruit. 

1770.  The  ir^umce  of  dviHsation  and  culture,  in  increasing  the  number  efjtlwUs  in  a 
oountrsff  is  veiy  considerable,  and  operates  directly,  by  introducing  new  spedea  for  cuU 
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ture  ia  gardens,  fields,  or  timber-pUmtatioDS ;  sod  indirBctly  by  acdiinstion  and  final 
naturalisation  of  many  species,  by  the  influence  of  winds  and  birds  in  acattering  their 
seeds.  Tbe  Tine  and  the  fig  are  not  indigenous  to  France,  but  are  now  natundised  there 
by  birds.  In  like  manner  the  orange  is  naturalised  in  the  south  of  Italy.  Many  plants 
of  tbe  Levant  are  naturalised  both  in  France  and  Britain ;  some,  as  the  cabbage,  cheiry, 
and  apple,  were  probably  naturalised  in  England  during  its  subjection  to  the  Romans. 
Tbe  narrow-leayed  elm  was  bcooght  firom  the  Holy  Land  during  the  crusades.  Phiu 
a^ohis  Yulg^tris  and  Impitiaia  J^tlsamina  were  biought  originally  from  India;  and. 
Datura  Strundnium,  which  is  now  naturalised  in  Europe,  was  brought  originally  from 
India  or  Abyssinia.  Buckwheat  and  most  species  of  com  and  peas  came  also  from  the 
East,  and  along  with  them  serend  plants  found  among  com  only,  such  as  Centaury 
^^anus,  Agrostfamna  Gith^go^  J2iq;»hanus  Raphanistrum,  and  J/yagrum  sativum.  The 
country  whence  the  most  valuable  grasses  mi^ralsd  is  not  known.  Bruce  says  he  found 
the  oat  wild  in  Abyssinia,  and  wheat  and  millet  have  been  found  in  a  wild  state  in  hilly 
Btoatiotts  in  the  East  Indies.  Rye  and  the  potato  were  not  known  to  the  Romans. 
The  country  of  the  foraier  Humboldt  declares  to  be  totally  unknown. 

1771.  The  greatal  refinement  in  culture  conmU  m  the  euccei^id  formatUm  of  artyidal 
cSmates,  lor  i&  culture  of  trofncal  plants,  in  cold  regions.  Ikuny  vegetables,  natives  of 
the  torrid  aone,  as  the  pine  apple,  the  palm,  &&,  cannot  be  acclinuited  in  tempeiate 
coontries :  but  by^  means  of  hoi-houses  of  different  kinds,  they  are  grown,  even  on  the 
borders  of  the  froaen  sone^  to  the  highest  degree  of  perfection ;  and,  in  Britain,  some  of 
tbe  tropical  fruits,  as  the  pine  and  melon,  are  brought  to  a  greater  sise  and  better  flavour 
than  in  their  native  habitations.  Casting  our  eyes  on  man,  and  the  effects  of  his  industiy, 
we  see  him  spread  on  tbe  plaiiis  and  sides  of  mountains,  from  the  Froaen  Ocean  to 
the  equator,  and  every  where  wishing  to  assemble  around  him  whatever  is  usefrd  and 
agreeable  of  his  own  country  or  those  of  othen.  The  more  difficulties  to  surmount,  the 
more  rapidly  are  developed  the  moral  ftcukies ;  and  thus  the  civilisation  of  a  people  is 
ahnoat  always  in  an  inverse  ratio  with  tbe  fertility  of  the  soil  which  they  inhabit.  ¥rhat 
isthereuBonof  thb?  Humboldt  asks.     Habit  and  the  love  of  native  land. 

Sbcx.  IV.     Ckanuterittic  vt  Picturesque  Dittribuiion  of  Vegetables, 

177S.  The  todal  and  aniitociathalnts  of  plants  ue  their  mot^nnmMktJ^ 
Like  «TmT»aUj  they  live  in  two  classes  t  the  one  class  grows  alone  and  scattered,  as  SoDi- 
nmn  Dulcamara,  Xf  chnis  dioica,  Pblf  gonum  Bist6rta,  Anth^cum  Lili^go,  &c  ;  the 
other  daas  unites  in  society,  like  ants  or  bees,  covers  immense  suifboes,  and  excludes 
other  species,  such  as  Fragkria  v^sca,  Taccinium  Myrtillus,  PdI^ gonum  aviculkre,  .^lire 
can^acens,  Ptaaa  sylv^stris,  &c.  Barton  states  that  the  Mitchdla  ripens  is  the  plant 
most  extensively  spread  in  North  America,  occupying  all  the  ground  between  the  S8^ 
and  69"  of  north  latitude;  that  the  Arbutus  ttm  (urn  extends  from  New  Jersey  to  the  7S^ 
of  north  latitude;  vrUUe,  on  the  contrary,  Gorddnio,  FVanklinio,  and  Dions^a  musdpula  are 
fimnd  nolated  in  small  spots.  Associated  plants  are  more  common  in  the  temperate  sones 
dian  in  the  tropica,  wbcxe  Tegetadon  is  less  uniform  and  more  picturesque.  In  the  tem- 
perste  sones,  the  frequency  of  social  plants,  and  the  culture  of  man,  have  rendered  the 
aq>ect  of  the  country  comparstaTely  monotonous.  Under  the  tropics,  oo  the  contrary,  all 
sorts  of  Ibnns  are  united ;  tius  cypieasco  and  pines  are  found  in  the  forests  of  the  Andes 
of  QoiiwBo  and  of  Meiioo ;  and  bananas,  pabns^  and  bamboos  in  the  valleys  (Jig*  SOI.)  i 


but  green  meadows  and  the  season  of  spring  are  wantinff ,  for  nature  has  reecrved  _ 
for  every  region.     «  Tbe  valleys  of  the  Andes,"  Humboldt  observes,  **  are  ornamented 
with  bananas  and  pafans;  on  the  mountans  are  found  oaks,  fiiiy  b«bflnifls»  alden. 
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brambles,  and  a  crowd  of  genera  beliered  to  belong  only  to  coimtries  of  the  north. 
Thus  the  inhabitant  of  the  equinoctial  regions  ^ews  all  the  vt^getable  forms  which  nature 
has  bestowed  around  him  on  the  globe.  Earth  developes  to  his  eyes  a  spectacle  as 
yaried  as  the  asure  vault  of  heaven,  which  conceals  none  of  her  constellations.**  The 
people  of  Europe  do  not  enjoy  the  same  advantage.  The  languishing  plants,  which  the 
love  of  science  or  luxury  cultivates  in  our  hot-houses,  present  only  the  shadow  of  the 
majesty  of  equinoctial  vegetation  ;  but,  by  the  richness  of  our  language,  we  paint  these 
countries  to  the  imagination,  and  cultivated  man  feels  a  happiness  peculiar  to  civilisation. 

1773.  Thejeaiures  of  many  plants  are  so  obvious  and  chaimcterisdc,  as  to  strike  every 
general  observer.  The  Sdtaminese,  treo-heaths,  firs  and  pines,  Mimosae,  dimben,  C^Urti, 
grasses,  lichens,  mosses,  palms,  £quisetiU»e,  J/alv^^ceae,  ^roideie,  OrchideflB,  JJliilcesp, 
&c.,  form  remarkable  groups  distinguishable  at  first  sight.  Of  these  groups,  the  most 
beautiful  are  the  palms,  Sdtamineie,  and  Xiliaoes,  which  include  the  bamboos  and  plan- 
tains, the  most  splendid  of  umbrageous  plants. 

1774.  The  native  countries  qf  plants  may  <fien  he  discovered  by  their  fsatures,  in  the 
same  manner  as  the  national  distinctions  wUch  are  observable  in  the  looks  and  colour  of 
mankind,  and  which  are  effiicted  chiefly  by  climate.  Asiatic  plants  are  remarkable  for 
their  superior  beauty ;  African  plants  for  their  thick  and  succulent  leaves,  as  in  the  case 
of  the  C&ed ;  and  American  plants  for  the  length  and  smoothness  of  their  leaves,  and  for 
a  sort  of  singularity  in  the  shape  of  the  flower  and  fruit.  The  flowers  of  European 
plants  are  but  rarely  beautiful,  a  great  portion  of  them  being  amentaceous.  Plants 
indigenous  to  polar  and  mountainous  regions  are  generally  low,  with  small  compressed 
leaves ;  but  with  flowers  lai^  in  proportion.  Plants  indigenous  to  New  Holland  are 
distinguishable  by  small  and  dry  leaves,  which  have  often  a  shrivelled  appearance.  In 
Arabia  they  are  low  and  dwarfish ;  in  the  Archipelago  they  are  generally  shrubby  and 
furnished  with  prickles ;  while,  in  the  Canary  Islands,  many  pUmts,  which,  in  other 
countries,  are  merely  herbs,  assume  the  port  of  shrubs  and  trees.  The  shrubby  plants  of 
the  Cape  of  Good  Hope  and  New  Holland  exhibit  a  striking  similarity.  Tlie  shrubs  and 
trees  of  the  northern  parts  of  Asia  and  America  also  are  very  much  alike ;  which  may  be 
exemplified  in  the  PUtanus  orientiJis  of  the  former,  and  in  the  PUtanus  occidentAlis  of  the 
latter,  as  well  as  in  Figas  sylvdtica  and  jPagus  ladfolia,  or  ^oer  cappadbdum  and  jtcer 
saccharhium ;  and  yet  the  herbs  and  undershrubs  of  the  two  countries  do  not  in  the  least 
correspond.  <<  A  tissue  of  fibres,*'  Humboldt  observes,  «  more  or  less  loose,  vegetable 
colours  more  or  less  vivid,  according  to  the  chemical  mixture  of  their  elements,  and  the 
force  of  the  solar  rays,  are  some  of  the  causes  which  impress  on  the  vegetable  of  each 
sone  their  characteristic  features.'* 

1775.  Their^uence  ^thegeneral  aspect  ^vegetation  on  the  taste  and  tmagiMation  of  a 
peoplet  the  difference  m  tins  respect  between  the  monotonous  oak  and  pine  forests 
of  the  temperate  sones,  and  the  picturesque  assemblages  of  palms,  mimosas,  plantains, 
and  bamboos  of  the  tropics ;  the  influence  of  the  nourishment,  more  or  less  stimulant, 
peculiar  to  different  sones,  on  the  character  and  energy  of  the  passions ;  these,  Humboldt 
observes,  unite  the  history  of  plants  with  the  moral  and  political  history  of  man. 

Sect.  V.     Systematic  Distribution  of  Vegetables, 

1776.  The  eUstribution  of  plants,  considered  m  respect  to  their  sydematic  datMce^onst 
is  worthy  of  notice.  The  three  grand  systematic  divisions  of  plants  are  AcotyledonesBy 
Dicotyleddnese,  and  Monocotyle&nese.  A  simplification  of  this  division  considen  plants 
as  agamous  or  phanerogamous^  that  is,  vrithout  or  with  visible  sexes. 

1777.  Plants  ofviaMe  sexes.  Taking  the  globe  in  sones,  the  temperate  contain  tiie 
greater  part  of  all  the  phanerogamous  or  visible  sexual  species  of  plants.  The  equinoctial 
countries  contain  nearly  ^  and  Lapland  only  ^  part 

1778.  PUmts  with  the  sexual  parts  invisible  or  mdistinct.  Taking  the  whole  surfiu% 
of  the  globe,  the  agamous  plants,  that  is,  Mdsd,  JYlngi,  Fhd,  &c.,  are  to  the  phane- 
rogamous or  perfect  plants,  nearly  as  1  to  7 ;  in  the  equinoctial  countries  as  1  to  5  ;  in 
the  temperate  sones,  as  S  to  5  ;  in  New  Holland,  as  2  to  1 1 ;  in  France,  as  1  to  S  ;  in 
Lapland,  Greenland,  Iceland,  and  Scotland,  they  are  as  1  to  1,  or  even  more  numerous 
than  the  phanerogamous  plants.  Within  the  tropics,  agamous  plants  grow  only  on  the 
summits  of  the  highest  mountains.  In  several  c^  the  isknds  of  the  Gidf  of  Carpentaria, 
having  a  Flore  of  phanerogamous  plants  exceeding  200  species,  R.  Brown  did  not  ob- 
serve a  single  moss. 

1779.  In  the  whole  globe,  the  Monocotyledbnea,  including  the  Grsminec,  XilDuseae^ 
Sdtamlneae,  &c.,  are  to  the  whole  of  the  pofect  plants  as  1  to  6 ;  in  the  temperate  sones 
(between  36''  and  52^,)  as  one  to  4 ;  and  in  the  polar  regions  as  1  to  20.  In  Germany, 
the  Monocotyleddnese  are  to  the  total  number  of  species  as  1  to  4^ ;  in  France  as  1  to 
41 ;  in  New  Holland  the  three  grand  divisions  of  plants,  beginning  with  the  Acotyle- 
donea»,  are  nearly  as  1,  2^  and  7|. 

178a  Dicotytedbnea,     In  the  whole  globe,  the  Monoootyledoneae  are  estimated  by 
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R.  Brown  (Or.  Bern  on  the  Bci.  tf  Terr,  Just,,  1814.),  finom  Peraoon'k  SyttopsU^  to  he 
to  the  Dicotyledoneae  as  2  to  1 1 ;  or,  with  the  addition  of  undescribed  plants,  as  2  to  9. 
From  the  equator  to  30^  of  north  latitude,  they  are  as  1  to  5.  In  the  higher  latitiides  a 
gradual  diminution  of  Dicotyledoneae  takes  place,  until  in  about  60^  north  latitude  and 
50^  south  latitude  they  scarcely  equal  half  their  intertropical  proportions.  The  ferns  in 
the  temperate  regions  are  to  the  whole  number  of  species  as  1,  2,  and  5 ;  that  is,  in  the 
polar  regions  as  1,  in  the  temperate  countries  as  2,  and  in  the  intertropical  regions  as  5. 
In  France,  ferns  form  i^  part  of  the  phanen^amous  plants ;  in  Germany,  -^ ;  in  Lap- 
land j^. 

1781.  The  natural  ordert  of  perfect,  or  phanerogamous,  plants  are  variously  dis- 
tributed in  different  countries.  The  following  Table  gives  a  general  riew  of  the  reladve 
proportions  of  several  natural  orders  of  perfect  plants  in  France,  Germany,  and  Lapland. 


Ratio  of  each  FamiW  to  tho 
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1782.  The  most  univenal  plantt  are  the  agamous 
families.  Their  germs  are  the  only  ones  which  nature 
derelopes  spontaneously  in  all  climates.  The  Polf- 
trichum  commune  (Jig.  202.  ]  grows  in  all  latitudes ; 
in  Europe  and  under  the  equator;  on  high  mountains 
and  on  a  level  with  the  sea;  in  short,  wherever  there 
is  shade  and  humidity.  No  phanerogamous  plants  have 
organs  sufficiently  flexible  to  accomodate  themselves  in 
this  manner  to  every  zone.  The  ^^ne  m^dia,  Fra* 
garia  v^sca,  and  ^Untun  nlgnun  have  been  supposed  to 
enjoy  this  advantage ;  but  td\  that  can  be  said  is,  that 
these  plants  are  very  much  spread,  like  the  people  of  the 
face  c^  Caucasus,  in  the  northern  part  of  the  ancient  con- 
tinent.    iHumboldt,) 


Sect.   VI.     Economical  Distribution  of  Vegetables. 

1783.  7%e  plants  chiefly  employed  in  human  economy  differ  in  different  climates  and 
countries ;  but  some,  as  the  cereal  grasses,  are  in  univenHil  use  ;  and  others,  as  the  banana 
and  plantain,  only  in  the  countries  which  produce  them. 

1784.  The  bread-corn  €f€  the  temperate  climates  is  chiefly  wheat  and  maize ;  of  the  hot 
climates,  rice,  and  of  the  coldest  climates,  barley. 

T 
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1785.  The  edible  roots  of  the  old  world  are  chiefly  the  yam,  sweet  potato,  onion,  cazrot, 
and  turnip  ;  of  the  new,  the  potato. 

1786.  J'ke  oleraceous  herbs  of  temperate  climates  are  chiefly  the  .Br^issica  family,  and 
other  Cruciferie.  In  hot  climates  potherbs  are  little  used.  Legumes,  as  the  pea,  bean, 
and  kidneybean,  are  in  general  use  in  most  parts  of  the  old  world. 

1 787.  The  fruits  tf  the  noHhern  hemuphere  belong  chiefly  to  the  orders  of  PomiLceae, 
^mygdalineie,  Grossul^a?,  Roskcesc,  Viticeas,  and  Ament^ce«. 

178&  Tkejiruitt  qf  the  East  Indies  belong  chiefly  to  MjtfSktxm,  OuttlAsrv,  AnnntUoec,  Mus&cav, 
PkXxnm,  CucurbitAceae,  Myiistices.  &c. 

1789.  The  fruili  qf  China  are  chiefly  of  the  orders  of  Aurantikces,  Jtfyrtikcec,  ilhAjBnee,  Pomiuwv. 
ilmygdaKnes,  P&Inue,  &c. 

1790.  The  fruits  qf  Africa  belong  to  Sapbte^t  Piiam,  ChrysobalkneflB,  OuttlAnw,  A^oefnem,  PapUionlioes, 
fif  lulkx^r,  and  (\icuroiUcege. 

1791.  ThefiruiU  qf  Sou/A  America  belong  to  Anonacea,  MjrikcesB,  Terebintaces,  Myrutfceo^  PUnue, 
BtcmeUAce^f  Sapbtea,  £aurfne«,  ChryiobaUineae,  Musiuv^,  Papilionkoee,  and  Passiflbres. 

1792.  The  most  shoivy  /lerbaceom  Jlowers  of  the  temperate  xone  belong  to  iZosSlceae, 
Xillicee,  /rides,  £ricinea*,  Amunculaceie,  Primul^es,  Caiyophylleae,  Gentiin^^r,  &c. 
Those  of  the  torrid  zone  belong  to  the  Scitamineic,  Amarylli(2f<r,  Bignonioee^e,  Mela- 
stom^eae,  MagnolitJce^,  Papilionilceae,  ^pocynen,  &c. 

179SL  The  nuMt  tuefiil  timber  trees  of  temperate  climatea  are  of  the  pine  or  fir  kind ;  of  warm  dimatei^ 
the  palm  and  bamboa    The  universal  agricultural  order  is  the  Graminete. 

SxCT.   VII.     Arithmetical  Distribution  of  Vegetables, 

1 794.  Tbe  total  number  tf  species  of  pbmts  known,  amounted  in  1 820  to  about  44,000, 
of  which  38,000  have  been  described.  According  to  Humboldt  and  R.  Brown,  they 
are  thus  distributed :  — in  Europe  7000 ;  in  temperate  Asia  1500 ;  in  equinoctial  Asia 
and  the  adjacent  islands  4500 ;  in  Africa  3000 ;  in  temperate  America,  in  both  hemi- 
spheres, 4000;  in  equinoctial  America  13,000;  in  New  Holland  and  the  islands  of  the 
Pacific  Ocean  5000 ;  —  in  all  38,000.  In  Spitsbergen  there  are  30  species  of  perfect 
plants;  in  Lapland  534;  in  Iceland  533;  in  Sweden  1299;  in  Scotland  900;  in  Bri- 
tain upwards  of  1400 ;  in  Brandenburg  2000 ;  in  Piedmont  2800 ;  in  Jamaica,  Mada- 
gascar, and  the  coast  of  Coromandel,  from  4000  to  5000.  It  is  now  (anno  1829) 
believed  that  there  may  be  from  100,000  to  200,000  species  of  plants.  Such  is  the 
progress  of  discovery  anid  of  ideas. 

Sect.  VIII.     Distribution  of  the  British  Flora,  indigenous  and  exotic- 

1795.  Nearly  thirty  thousand  species  are  enumerated  in  Loudon*s  H6rtus  Brit&nmcust 
including  all  the  indigenous  species  of  Afdsd,  Fdnp,  Fixd,  ^Igae,  and  Zichenes. 

1796.  The  natives  of  Britain,  flowering  plants,  which  enter  into  this  HUrtus  are 
upwards  of  1400  species;  but  the  native  British  Flora  contains  in  all  above  3300 
q>ecies.  Of  these  there  are  about  1437  cotyledonous  plants,  and  nearly  1893  imperfect, 
or  what  are  termed,  in  the  Jussieuean  system,  Acotyledoneae. 

1797.  Of  the  cotyledonous  or  perfect  plants,  182  are  trees  or  shrubs ;  855  are  peren- 
nials; 60  are  biennials;  and  340  annuals.  Of  the  trees  and  shrubs,  47  are  trees;  25 
above  30  feet  high,  and  the  remainder  under  30,  but  above  10  feet  high.  Of  the  peren- 
nials  83  are  grasses ;  the  next  greatest  number  belong  to  the  first  two  orders  of  the 
class  Pentindria ;  the  next  to  the  Syngen^ia ;  and  the  third  to  MonoeNaa  Triindria,  or 
the  CyperkcesB  of  Jusaeu,  comprehending  chiefly  the  genus  Ckrcx,  Most  of  the  bien- 
nials belong  to  the  first  order  of  the  19th  class,  and  the  first  two  orders  of  Pent^ndria. 
There  are  41  annual  grasses ;  52  annuals  belong  to  the  first  two  orders  of  Pentindria  ; 
and  the  next  greatest  number  of  annuab  to  Diad^Iphia  Decindria,  which  includes  the 
trefoils  and  vetches. 

1798.  Of  the  acot^donous,  or  imperfect  plants,  800  are  J\Sngi;  18  ^gae;  373 
I^ich^nes;  85  Hepiticae ;  460  Mdsd;  and  130  i^ces;  according  to  a  rude  estimate 
formed  in  1820. 

1799.  In  regard  to  the  distribuiion  of  the  perfect  plants  as  to  elevation,  little  or  notfaing 
has  been  yet  generalised  on  the  subject.  In  regard  to  soils,  276  are  found  in  bogs,  and 
marshy  or  moist  places ;  140  on  the  sea  shores ;  128  in  cultivated  grounds ;  121  in  mea- 
dows and  pastures ;  78  in  sandy  grounds ;  76  in  hedges  and  on  hedge  banks ;  70  oq 
chalky  and  other  calcareous  soils ;  64  on  heaths ;  60  in  woods ;  30  on  walls ;  89  cm 
rocks;  and  19  on  salt  marshes ;  reckoning  from  Galpine*s  Briti^  Flora,  182a 

1800.  In  the  distribution  of  the  trnperfed  fiiants,  the  jFllices  prevail  in  rocky  places  and 
wastes ;  most  of  the  Jfiisci,  ITep&ticap,  and  Zichdnes,  on  rocks  and  trees ;  most  of  tfae 
i^uci  and  ^'Igie  in  the  sea ;  ai^d  of  the  J^ngi,  on  decaying  vegetable  bodies,  espedaUy 
trunks  of  trees,  maaiures,  &c. 
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1801.  In  respect  to  geographical  distributunh  the  mountainous  and  hilly  districts  of 
En^and  and  South  Wales  are  moat  prolific ;  the  greatest  number,  according  to  extent  of 
sur&ce,  are  found  in  England  and  Wales,  and  the  smallest  number  in  Ireland. 

1802.  Tke  genera  of  the  native  British  Flora  enter  into  23  classes  and  71  orders  of  the 
fimner,  and  8  classes  and  121  orders  of  the  latter  system. 

1803.  With  respect  to  the  uses  or  application  of  the  native  FUmh  there  are  about  1 8  sorts 
of  wild  iruits  which  nu^  be  eaten,  exclusive  of  the  wild  apple  and  pear ;  but  only  the 
pear,  apple,  plum,  currant,  raspberry,  strawberry,  and  cranberry,  are  gathered  wild,  or 
cultivated  in  gardens.  Tbere  are  about  20  boiling  culinary  plants  natives,  including  the 
cabbage^  aea^kale,  asparagus,  turnip,  carrot,  and  parsnep.  There  are  about  the  same 
number  of  spinaceous  plants,  salading,  and  put  and  sweet  hei1>8,  which  may  be  used,  but 
of  which  a  few  only  enter  into  the  dietetics  of  modem  cooks.  There  are  S  fiingi,  in 
general  use,  the  mushroom,  truffle,  and  morel ;  and  various  others,  as  well  as  about  8 
species  of  sca^weeds,  are  occasionally  eaten.  There  are  about  6  native  plants  cultivated  as 
fiwist's  flowers,  including  the  Pilmula  elatior,  Crdcus,  Narcissus,  Diiuthus,  &c.  Nearly 
100  grasses,  doven,  and  leguminous  plants  are  used  in  agriculture,  or  serve  in  their  native 
places  of  growth  as  pasturage  for  cattle.  Two  native  plants,  the  oat  and  the  big  or  wild 
barley,  are  cultivated  as  farinaceous  grains.  Most  of  the  trees  are  used  in  the  mechanical 
arts,  for  fuel,  or  for  tanning :  one  plant,  the  flax,  not  aboriginal,  but  now  naturalised, 
afibrds  fibre  for  the  manufacture  of  linen  cloth.  Various  plants  yield  coloured  juices 
which  may  be,  and  in  part  are,  used  in  dyeing ;  and  some  hundred  species  have  been,  and 
a  few  are  still,  used  in  medicine.  About  20  cotyledonous  plants,  and  above  50  acotyle- 
donoot,  chiefly  fungi,  are,  or  are  reputed  to  be,  poisonous,  both  to  men  and  cattle. 

1804.  By  the  art^dtU  Flora  of  Brittdn^  we  understand  such  of  the  native  plants  as 
admit  of  pi-eservation  or  culture  m  gardens ;  and  such  exotics  as  are  grown  there,  whether 
in  the  open  ground,  or  in  difierent  descriptions  of  plant  habitations.  The  total  number 
of  species  which  compose  this  Flora,  or  Hortus  Britdnnicusj  as  taken  from  Sweet's  cata- 
logue of  1819,  is  about  13,000,  including  botanists'  varieties,  and  excluding  agamous 
plants.  This  Flora  may  be  considered  in  regard  to  the  countries  whence  the  plants  were 
introduced ;  the  periods  of  their  introduction ;  their  obvious  divisions ;  their  systematic 
dassification ;  their  garden  habitations ;  their  application  ;  and  their  native  habitations. 

1805.  With  respect  to  the  native  countries  of  the  arii/icialjloraf  or  Hdrlus  BritAnnicus, 
of  970  species,  they  are  unknown;  the  remaining  12,000  species  were  first  introduced 
from  the  following :  •— 


Eraora. 

Asia. 

AraiCA. 

AMBalCA. 

I        CamUmeai. 

Omtineai. 

Ominunt. 

&  Continent. 

N.  Continent. 

aoTEunipe    .    639 

East  Indies     - 

8!K 

^^^]«^ 

Mexico     .      . 

102 

United  SUUs      1222 

Spain        -        -    566 

Siberi*     -       - 

3ftt 

Peru     -     .    - 

77 

Carolina     -     -    129 

Italy    -      .      -    20e 

Levant    - 

213 

BartMry     -     - 

77 

Brazil    -     -     - 

74 

Virginia     .     .      49 

Hungary  -      -    17S 

China      . 

sua 

Moiracco 

69 

Guinea      .     - 

S3 

Canada      -      -      28 

iAustra     -      -    171 

Caucasus  .      - 

67 

15 

VeraCrus 

£<! 

Missouri    -     -      2-» 

Gennany  -      -    !.•« 

Pereta      -       .- 

57 

Sierra  Leone  - 

12 

Caraccas    -     - 

21 

l/ouisiana        .      18 

.Ssiueriaad     -    117 

Japan 

36 

Guinea    . 

11 

Chile 

2S' Georgia     .     .      16| 

iFrance       -     -    lOS 

STria    -     -     - 

Various  other  ) 

Parts     -      j 

19 

Abyssinia 

8 

Buenoc  Ayres 

8 

norida     .      .       9 

Variom  dCberl  ^ 
Ptat.     .      j  ^ 

85 

Algiers    -       - 

8 

Various  other) 
Places    .     i 
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Other  parti     *) 

Various  other  1 
Parts     -     j 

51 

of  British 

America  and  >  111 

UtmdM. 

J^andt. 

S.  Islandi. 

the  United 

Madeira    .     -     75 

Vew  Sa  Wales 

239 

nrands. 

Carenne    -     - 
Falkland          > 

9 

SUtes     -     J 

ICaaJia      .      .      GG 
iOUi«r  Islands  .    3EA 

New  Hoiland 

J52 

Canaries    -     - 

82 

3 

Ceylon       -      - 

31 

reneriflTe 

21 

Islands    . 

N.  IslandB. 

Bffitaia     .      .  1400 

Van  Dieman's  > 
Land      .      J 

SI 

St  Helena       . 

6 

Terra  del 

1 

West  Indies    -    43r> 

Cape  Verde     > 
Islands         S 

1 

Fuego     -    . 

Jamaica     .     .    248 

Other  Islands 

73 

Bahamas    .     .       9 

Other  Islands        55 

European  plants  in  the  artificial  Flora  of  Britain 

-       -    41fi9 
-    2:165 
.    S6.i9 

Aikiean 

'.           -          1 

III 

Soutli  America 

,           .          - 

... 

-      644 

North  America 

-           -           - 

... 

.    2.J53 

Native  countries  unknown 

. 

-      970 

13.140 

1806.  With  respect  to  the  dates  of  the  introduction  of  the  exotics  from  those  countries, 
not  aaj  are  known  before  the  time  of  Gerard,  in  Henry  VIII. *s  reign.  From  this 
tttbor  and  Trew,  it  appears  that  47  species  were  introduced  in  or  before  1548,  including 
the  apricot,  fig,  pomegranate,  &c  Those  previously  introduced,  of  which  the  dates  are 
nnknown,  may  be  considered  as  left  here  by  the  Romans,  or  afterwards  brought  over 
fnm  Fnnce,  Italy,  and  Spain,  by  the  ecclesiastics,  and  preserved  in  the  gardens  of  the 
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religious  houses.     Henry  died  in  1547  ;  but  the  plants  introduced  in  the  year  after  his 
deatii  may  be  considered  as  properly  belonging  to  his  reign. 

Fdn.  VJ.    1A47  ti>  1U5.    Dnrlnff  ihL*  tnmhU^ui  a^ffa,  onlj  GtergtI.    1714  to  1727.     182  pla&ti,  chlcfljr  Oaaof^  the 

f«r»itti  mnk!  b^cc^  wa^u  *ili]«d  to-  thr  hii  tlvh  tturirb ,  ['JtdrJl J  Chetam  Kmrden. 

t£f  IV,  TiH7Wf4kKlw<3rihv  llaliv  ii€  ^T'niKTwt*  iT4qn<r  L<i(a  Gtorye  II.    1727  to  1760.     1770  plants,  almoat  entlndr 
ir)  mttim  at  ^laa  HdUm.  throui^  the  Chdaca  icardcn,  now  fai  Its  icnith  of  ftme  under 
1A»  bi  lAfilT.    Nb  ptfuiu  Inbmljuxtl,  Mlllor.    375  of  thaw  pUnts  are  itatod  u  introduced  in  1730 
•Ik.    lAMfo  IMS.   A3.1i^)Birtb«vT*Enerciili]CKldtiriii|r  snd  1731.  th*  Utter  belns  the  Tear  in  which  tlie  firtt  foUo 
.         ^. ... 1  Dillon  ojf  ij,,  OarJemenr  amd  BaHuM^  DicHntary  appMral. 


(l«miTt'Y  H«(Wilt  putilWin^  t'l.V?.  rtraki^'t  fof^f^c  w^mnti  (be  239  in  1739,  in  which  year  the  4th  edition  of  the  iamcvoik 
wtTtM,  RiU4h[h't  ^LK-<ii«crlfft  in  N'orCfa  Anunlt-a,  and  t2ir  c^n-  appeared.  196  hi  1752,  and  above  4O0  in  1758  and  1759, 
Hi]uimt  m[i«!4iuCk>a  ot  the  tido^reu  aui^  iiULato,  ta^  liMix      when   suteequent   editions  were  published.    In  the  lost,  in 


daring  ihl^  r«jtfn.  1763,  the  nnmbo'  of  plants  cultivated  in  Bnajiuid  Is  staled  to 

J&tmv  I.    l$13 10  l^tS.    iMj  SO  ptuts  latRiductfl  si-atiris  be  more  tlun  double  the  number  contained  m  the  edition  of 

ihiipPTtad,  1731. 

CJi^rhnl.    l6l5tfllS4$.    SSI  Jdvm  iQEndwvd.  which  srif  GwjMllh    1760  to  1817.    6756  plantt  introduced,  or  can- 

chlrflj  smUMwd  hy  Pazklmcau  tbe  Bnt  editjim  i^  w  lin-i^  dderaUj  above  half  the  number  of  lautics  now  in  tlie  gardens 

wcrk  wan  piirdiJbed  bi  I  UlS.  t^arUium  wa^  itv  Un^  birlkM  Ui^  of  tliis  country.     This  is  to  be  accounted  fcr  from  ^e  ceneral 

and  TiHljtw^m  nil  i(ili*itnipni«ter.   A  t4*i*  IIW|ilsM»lKsran  progress  of  civilisation,  and  the  gieat  extension  of  British 

1A  appvir  itnwn^  the  Mi^wr  r|*Mf?  ilnrlTij?  ihti  n^xn ;  v?irlgus  power  and  influence  In  every  quarter  of  the  world;  eqiecially 

1prl«tte  fcuntimnm  hod  botAtilc  ffSrdnu;  ontl  ttrnnl  Ijanduit  In  the  But  Indies,  at  the  Caoe  of  Good  Hope,  and  New 

^honLt  xuiKii'^  Hrfk  and  |ilenu  r4iT  Ldbeir  JfJubLnn^  ami  South  Wales.    The  increasine  UberalltT  at  int"rcoar«e  which 

Jnsun,  ihromJt  Ihcfr  tmton  f  DntwcMrndenu.  now    obtained  amonjt  the   (earned   of  all    rountrles,    must 

itnd  H..  CmmtttU.    1649 19  liii^s.    <!,'>  uinnEa  iqiTmltlrrd  1iT  also  be  taken  into  account,  bv  which,  notwithstandine  the 


1801. 

.  116 

1806. 

•  169 

1809. 

•  48 

181S. 

•   4t 

1802. 

-  1(?<) 

1806. 

.  224 

1810. 

.  68 

1814. 

44 

IWS. 

.  267 

1807. 

.   61 

1811. 

-  149 

1815. 

.  19% 

1804. 

-  299 

1808. 

.  52 

1812. 

-  816 

1816. 

.  301 

1649 Is  liii^s.    <l,Vy|iiTiEa  iqiTTiHiltlrrd  I17  also  be  taken  into  account,  bj  which,  notwithstanding  the 

«nr  ^rnv  mv^mi  «f  4i«Hn.    Cmmwn  t-nnaprmfp^J  iuniiJvliEnv;  exiitencc  of  political  dUTerences,  peace  reigned  and  commerce 

but  the  part  he  acted  lefL  na  UIuut  Mn  anj  dncilptlfin  of  flourished  in  the  world  of  science.    George  III.  maj  alio  be 

Elefcraint  or  T«fi,DHl  enjuirfnuiit.  said  to  have  encouraKcd  botany,  aided  by  tlic  advice,  assistance, 

Ciiirit4  II.    16tj0  fo  l&^j.     lAi;  jrilAntt  En^iducffd    chicfiT  and  unwearied  eflbru  of  that  distineuished  patron  of  science, 

weniidnoil  bj   Kwi   Mjwti»n,  Vmi  ftiiTuml  writ^n  in  the  Sir  Joseph  Banks ;  and  the  icirden  of  Kew,  and  its  late  curator, 

Trvimttiam  Kf  tSr  Hwl  »tr>it^,   fjKmdftl  In    U^i.     Tctv  Alton,  became  the  Chelsea  Rarden  and  the  Miller  of  tills  rejen. 

Oxford  snd  f^Mkea  jpjn(?rks  wr*  frjar^Hl ,  or  efiLu^ml^  durJ  up  Most  of  the  new  plants  were  sent  there,  and  first  dcKrribed  tn 

IhJa  nriin.    Hu  Ham>  Hkuiw  Atul  l>>i:t%n  flinuiUu^    M^'ij  the  HArlta  KemnaU.    The  next  croatest  numbers  were  pro- 

natlv*  p^4al4  wmtt  qow  lifom^t  M^d*  notke  bj  lU;j  Antl  \\W-  cnrcd  bv  tlie  activity  of  the  London  nunerymen,  espe.-Ull/ 

iHtaflibt-  Lee,  and  Loddiges,  and  described  in  the  Bofaiucal  Mainnitm 

^m^  11.    1<»5 fo  le;^.    44  f^liMi  lTvtnMliir«d,  Andrew's  fica/Acru:  the  BctanUut  lOgMer;  Loddig<!S'  CabiMt, 

WiHiam  anl  Mary.    iSn^  U>  (lifi.    ^V4  ifi(^ri«iliMinMJ|]>.'*[t,  and  other  works-    TheReatestnnmber  of  plants  introduced  in 

tbi^Ay  fhim  Om  Wni  Ii^hUci,  in  J  llitvuith  hir  Han^  ^l^uw  any  one  year,  durinc  this  period,  is  336  in  1800,  chiefly  heaiha 

WKJ  ibt  CfafelMA  Kunlrn^    Plukenet  lurcfvJiMl  I'ajkJnun  a»  and  nrotcos  firom  the  Cape  of  Good  Hopr,  taken  from  the 

ngnl  beriiallsl  diani^r  lhl>  iwlBnj    BBd    tKArmlfli  wm^  M>nt  Dutch  in  1795.    The  following  ai«  tlie  numben  annually  in* 

Ekom  Bogland.  fjr  the  ilnL  Uni*'^  m  4»Min«  fnrrefitti  c centric-.  traduced  since  that  period: — 
As  In  Dm  two  (brrosr  ridfrru  ffr^t  MiilMkiKh  whti.;  ni^n  cnjuk 
tf^  the   indil^duWf    flota.    ty    ti^.    Kill^HllI,    .ruJituon,    ^nd 
0UWt».    iSnnj  qf  Ihif  #1  fpecIiQS  annnaJLy  TMHw^ted    la  Itw 
lioyal  rtodcrr  were  natiw^ 

jIwh,    ITLra  to  ITI4.    ItSO  ptAn%  Iji  UTT-ir  |iii-[  rni"!  Hie 
&ftt  iod  We^  Inillc9i>  and  Uifiniwh  chi.'  1 1 .         „  :  '  itmHso/  Aven^  of  17  yean,  cndb«  1816, 156 

1807.  With  respect  to  the  obvious  character  of  the  artificial  Flora,  350  spedes  are  hardy 
trees  or  shrubs  ;  of  these  270  are  trees  above  10,  and  100  trees  above  30  feet,  high.  Of 
these,  the  larch,  spruce  fir,  silver  fir,  and  Lombardy  poplar  sometimes  attain  the  height 
of  100  feet.  Above  400  species  are  hardy  grasses.  Of  the  tende^  exotics,  the  majority 
are  trees  or  shrubs,  and  the  next  in  number  annuals  and  bulbs.  The  colours  of  the 
blossoms  are  generally  rich  and  vivid  in  proportion  to  the  warmth  of  the  climate  of 
which  the  plants  are  natives. 

1 808.  Purchasable  British  Flora*  The  whole  of  the  plants  enumerated  as  forming  the 
British  Flora,  are  probably  not  at  any  one  time  all  in  existence  in  Britain.  Many  of  them, 
especially  the  exotic  species  which  were  introduced  at  Kew,  have  been  lost  there  through 
accidents  or  diseases,  uid  are  wanting  for  a  time  till  new  seeds  or  plants  are  obtained  from 
abroad.  Had  they  been  distributed  among  the  nurserymen,  they  would  have  been 
abundantly  multiplied  and  spread  over  the  country.  Casualties  happen  even  to  hardy 
plants,  and  a  species  which  at  one  time  is  to  be  found  in  moderate  quantities  in  the  nur- 
series is  at  another  period  comparatively  scarce.  Thus,  if  we  reduce  the  actual  number 
of  species  to  be  found  in  cultivation  at  one  time  to  from  9000  to  10,000,  it  will  be  found 
nearer  the  truth.  In  the  public  nurseries,  varieties  are  very  much  cultivated,  in  order, 
as  it  were,  to  place  the  beauties  of  esteemed  species  in  different  points  of  view ;  or  to 
produce  in  vegetables  something  analogous  to  what  are  called  variations  in  musical  com- 
positions. The  following  may  be  considered  as  a  popular  or  horticultural  distribution 
of  the  species  and  varieties  obtainable  from  British  nurseries.  It  is  taken  from  a  cata- 
logue entitled  Pr&dromus,  &c. ;  or  Forerunner  of  the  collection  in  Page's  Southampton 
nursery-garden,  said  to  be  drawn  up  by  L.  Kennedy  (late  of  the  Hammersmith  niirsery), 
and  published  in  1818. 

1809.  Hard^  Plants, 

Sp.JcVar.  Sp.&yar.  Bf-ttYn 

Trees  above  80  feet hlch     •       -  100  Haidy  cUmfafaiff  dmbs       •       -  ISO  Manhplanta        *       '       *       '      JS 

TiWB  under  30  and  above  10  1  Z^  HertMccoos  plants        -       .       -  2800  Btamlds              ....       800 

feethlgh        .       .       .         J  »"  Grasses  Introduced  In  botanic  1  i.,,  -^^nZZ: 

DecidooSsTshraba        •       -  600  ooltetlans                      '       i  .^  TWBl4a80 

Roses,  double  and  staiffle     •       -  830  Bulbob-rootad  planU         -       •  260  — 

BverRraoi  Bhmba        .       ■       ■  400      Aquatics 50 


1810.    Green-house  and  Dry-stove  plants, 

Sp.&Var.                                                     9p.&Var.  8p.4tVar. 

Trees  and  ShruU               -       -      1450      Cllmben 90  Heiteccoos  and  ilKnkM  plants         340 

Heaths 400       Suecnlenti            -       -       -       -       170  T^TZl 

Geraniums           •       -       ■       •       150      Mesymbiyanthcmums                        160  TsCalSlSO 

Protces 120      Bulbous-rooted  friants                        800  ' 
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1811.  Ifot-Aouae  Fianis. 

Bp.ttYa. 
55 


1812.  Amwnhy  naiive  and  exotic, 

9p.ftV«r.  Kp.»Var. 

■      300      UMdlnagiieiiltnvodMl^orRiMM  ^        RO 

•       100                                                                                           TouThW 
SOD  

TotaL  Hardy,  4580;  green-house  and  dry-stove,  3180;  hot-house,  1463;  annuals, 
890;  total,  10,043 ;  of  these,  above  dOOO  may  be  considered  as  varieties,  so  that  (he 
actual  Hortus  procurable  in  British  nurseries  may  be  estimated,  as  to  the  British  Hortus 
of  books,  as  7  to  12,  or  including  the  cryptogamous  plants,  as  8  to  12. 

1813.  With  respect  to  the  ai»plicatum  of  the  purchasable  Flora  of  BrUaint  including 
species  and  varieties,  we  submit  the  following  as  only  a  rude  outline,  the  subject  not 
admitting  of  perfect  accuracy  from  the  ever-changing  number  of  varieties. 

1814.  VarietieM  of  Frvit-treet,  and  FruU-iearmg  FtanUj  for  Sale  in  British  Nurseries. 

8p.&Var.  Bp.*Var.  8p.*/a; 

AfplB       -          .          -           -       aoo  Aiiriooti  .             -        30  Crmbcrry  - 

9aa                                         .400  Plum       .  .       lAO  Malbente  fl 

Me«m      .          .          .           .          S  CteTlei  ■          ■       100  FHUTt*  « 

5>««s           -              •              -           t  Unpei       -  •        IdO  Walnuu 

Bsvlca                 ...          4  p^  .30  rtMttmiti  •              .             .          s 

OtmfmmAUaumm                            60  Goowbenta  SOO  Melons     .  -15 

9mJm                                        -       100  Cmnniti  ...           4  PlM^iqiltl  -                            .SO 

ao  Ruptwrrin  .             -             -        10                                                         

«  SmwbtnlM  .         .        40  Total  tBofdlnv;  nonary  ettak«Mrl90S 

1815.  E9Cule$U  Herbaceous  Flanti,  annuals  and  perennials,  used  in  Horticulture. 

6p.  V«r.  6p.  Var.  8p.Vw. 

•^ -*•-  1    »      PothcrUaiHlRandahlBiti  11    16      BdiM*    wild    plum   vMchl     «,    « 


2£=r^ 


10  46  Plants  used  In  conftctionatTl  ,^ 

6  10  utddonMKleiiMdIclm       (  '* 

7  IS  Plants  used  «  pnacrva  and  {.  .a 

11  18  pleklct  .       I  « 


*5    40  ■  -  Tt-IMW 


1816.  Floritte*  FhwerSj  used  in  Floriculture. 

8p.&V«r. 


1817.  Hardjf    TMber^rees  and  Shrubs,   used  in   Arboriculture,   Floriculture,  and 
T^ndscape^-gardening. 

8p.4iVBr.  fip.ftVar. 


100      flmita  plantad  fbr  TailoDt  iHca,  aa  fui,  cliaieaal,!  «» 

JO         ^.t^,^      ....}_» 

10  Tout  390 

1818.  Agricultural  Herbaceous  Plants,  grown  for  Food  for  Men  and  Cattle,  and  for 

use  in  various  Arts. 

Bp.V«r.  8p.Var. 

falmtattmmanfoti      •                                     .      4    »  Plata  md  ftr  dmlnc  .       t       S 

T I  Will  ill  III  KCda                                                       -       4    10  Planu  uaad  tar  Om  dafhliiff  ana          •  -St 

Ram                                                                        .       6   to  8aa  plaau  naad  .6b 

Hofc^VpteaSM,  net  anna       .                                 .       9    15  McMsca  tued  In  dyeing  11 

Bcflka^«0Mc»,aDd  Rraaaaafbr  gnlna  ftir  the  tiA-ljQ    25  Moaaoi mad ftr TBrioua  pupatm  taOmwtU  6      9 

PtBtfs«Mdf»ftaiiU]tefc<fl9andcascnoa  5     5  Total  65    lit 

IS  19.  MisceUaneous  applications  of  Hardy  Perennials,  native  and  exotic. 

^.ScVax.  8p.ftVar. 

Rwdu-fleaen.  or  SBcii  as  an  osed  in  Ham«r-mU'X        ww>  Used  fiir  dlatfllatton  and  patfbmen                                        90 

das  and  iliniMwriaL,  in  oidtony  caws  about         j         ^KW  

t«ai  ia  the  RMdcxs  phannaeapodas                                        50  Total  870 

Stdd  ^b«ftaltes,  and  naed  IrrqaaekB  and  IzRgn- 1  «,  

1890.  AppHcaiUm  of  cutvota  hot-house  exotics,  or  tud^pkmts  of  ornament  as  require  the 
protectkm  of  gUns.  Of  these  there  are  in  ordinary  green-houses  seldtim  more  than  100 
species  ana  varietSes,  and  not  more  than  half  that  number  in  most  of  our  plant-stoves. 
The  renudnder  of  this  class  are  confined  to  the  public  and  private  botanic  gardens,  and 
to  eminent  public  nmrseries.  Many  of  this  division  are  of  great  importance  in  their  na- 
tive countries,  as  the  indigo,  sugar-cane,  tea-tree,  cinnamon,  &c. ;  the  mango,  durion, 
and  other  excellent  fruits ;  the  palms,  bamboos,  &c  Even  some,  here  treated  as  entirely 
onunental,  affind  useful  products  in  their  own  countries ;  as  the  camellia,  sun-flower, 
Ac.,  from  ibe  seeds  a!  which  oils  are  expressed  in  China  and  America.     The  cultivation 
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or  preservation  of  living  gpedmens  of  these  plants,  therefore,  in  our  green-houses  and 
stoves,  is  an  entertainment  at  once  rational  and  useful ;  as  many  species  at  length  become 
acclimated,  and  some  even  naturalised ;  and  uses  may  in  time  be  discovered  for  such  as 
are  now  merely  looked  on  as  objects  of  curiosity.  But  that  they  contribute  to  elegant 
enjoyment,  it  is  quite  enough  to  justify  much  more  than  all  the  care  that  is  taken  to  ob- 
tain and  preserve  them ;  for  what  is  life  when  it  does  not  exceed  mere  obedience  to  the 
animal  instincts? 

1821.  With  respect  to  the  native  habitatums  of  the  exotic  part  of  the  British  Jffortus, 
little  can  be  advanced  with  certainty.  In  gen«al  it  would  appear  that  moist  and  mo- 
derately warm  climates,  and  irregular  surfaces,  are  most  prolific  in  species;  and,  judging 
of  the  whole  world  from  Europe,  we  should  venture  to  connder  half  the  spedes  of  plante 
in  existence  as  growing  in  soft  and  rather  moist  grounds,  whether  low  or  elevated.  The 
soil  of  surfaces  constantly  moist,  or  inclining  to  be  moist,  whether  watered  from  the  at- 
mosphere or  from  subterraneous  sources,  is  generally  found  to  be  minutely  divided,  and 
of  a  black  vegetable  or  peaty  nature.  Immense  tracts  in  Russia  and  America  are  of 
this  description,  and,  even  when  dry,  resist  evaporation  better  than  any  other.  In  such 
soils,  the  roots  of  plants  are  generally  small  and  finely  divided,  as  those  of  the  heaths, 
most  bog  plants,  and  nearly  all  the  American  shrubs.  Tlie  next  sort  of  habitation  most 
prolific  in  species,  appears  to  us  to  be  arenaceous  soils  in  temperate  climates,  and  in  pro- 
portion to  their  moisture.  Here  the  roots  of  plants  are  also  snuill,  but  less  so  than  in 
soils  of  the  former  description.  On  rocky  and  calcareous  soils  the  roots  of  plants  are 
generally  strong  and  woody,  or  at  least  long  and  penetrating.  In  clayey  habitations, 
exclusive  of  the  alluvial  deposits  of  rivers,  few  plants  are  found,  and  these  generally 
grasses,  strong  fibrous-rooted  herbaceous  plants,  or  tap-rooted  trees.  Such  at  least  is 
the  amount  of  our  generalisations ;  but  as  our  observation  has  been  limited  to  Europe, 
and  does  not  even  extend  to  the  whole  of  it,  those  who  have  visited  Africa  and  Asia  are 
much  more  capable  of  illustrating  the  subject.  One  conclusion,  we  think,  the  cultivator 
is  fully  entitled  to  draw,  that  the  greater  number  of  plants,  native  or  foreign,  will  thrive 
best  in  light  soil,  such  as  a  mixture  of  soft,  black,  vegetable  mould  or  peat  and  fine  sand 
kept  moderately  moist ;  and  that  on  receiving  unknown  plants  or  seeds,  of  the  native 
sites  of  which  he  is  ignorant,  he  will  err  on  the  safe  side  by  placing  them  in  such  soils 
rather  than  in  any  other ;  avoiding,  most  of  all,  clayey  and  highly  manured  soils,  as  only 
fit  for  certain  kinds  of  plants  constitutionally  robust,  or  suited  to  become  monstrous  by- 
culture. 

1822.  The  HSrtus  Britdnrdcus  of  1829  contains  nearly  30,000  species  and  varieties, 
and  the  PtirchascMe  Flora  of  Britain  of  the  same  year,  contains  at  least  1000  species  and 
varieties,  more  than  it  did  m  the  year  1818  when  the  above  estimate  was  formed;  but 
the  relative  proportions  of  the  distribution  cannot  be  materially  dififerent  now  from  what 
they  were  then,  for  which  reason  we  have  not  deemed  it  requisite  to  go  a  second  time 
through  the  labour  of  enumeration,  for  the  sake  of  a  result  which  is  by  no  means  esKntial 
to  a  work  like  the  present. 


Cbaf.  VII. 
Origin  and  Princiitlet  of  Culture,  as  derived  from  the  Study  of  Vegetables. 

1823.  The  final  object  of  all  the  sciences  is  their  apjtlication  to  purposes  subservient  to 
the  wants  and  desires  of  men.  The  study  of  the  vegetable  kingdom  is  one  of  the  most 
important  in  this  point  of  view,  as  directly  subservient  to  the  arts  which  supply  food, 
clothing,  and  medicine ;  and  indirectly  to  those  which  supply  houses,  machines  for  con- 
veying us  by  land  or  by  water,  and  in  short  almost  every  comfort  and  luxury.  Without 
the  aid  of  the  vegetable  kingdom,  few  mineral  bodies  would  be  employed  in  the  arts, 
and  the  great  majority  of  animals,  whether  used  by  man  as  labourers,  or  as  food,  could 
not  live. 

1824.  Agriculture  and  gardettmg  are  tlie  two  arts  which  embrace  the  whole  business 
of  cultivating  vegetables,  to  whatever  purpose  they  are  applied  by  civilised  man. 
Their  fundamental  principles,  as  arts  of  culture,  are  the  same ;  they  are  for  the  most 
part  suggested  by  nature,  and  explained  by  vegetable  chemistry  and  physiology 
(Chap.  III.  and  IV.);  and  most  of  them  have  been  put  in  practice  by  man  for 
an  unknown  length  of  time,  without  much  reference  to  principles.  All  that  is  neces- 
sary, therefore,  for  effecting  this  branch  of  culture,  is  to  imitate  the  habitation,  and  to 
propagate.  This  is,  or  ought  to  be,  the  case,  wherever  plants  are  grown  for  medical  or 
botanical  purposes,  as  in  herb  and  botanic  gardens.  Nature  is  here  imitated  as  exactly 
as  possible,  and  the  results  are  productions  resembling,  as  nearly  as  possible,  those  of 
nature. 
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18S5.  To  increase  the  number  and  wqirove  the  ntUriiive  quaUtie*  of  plants^  it  is  neces- 
sary to  fadlitale  tlieir  mode  of  nutrition,  by  remoying  all  obstacles  to  the  progress  of  the 
plant.  These  obstacles  may  either  exist  under  or  above  the  surface ;  and  hence  the  ori- 
gin of  drainingy  clearing  from  surface  incumbrances,  and  the  various  operations,  as  digging, 
ploughing,  &c.,  for  pulverising  the  soil.  Nature  suggests  this  in  accidental  ruptures  of 
the  surface,  broken  banks,  the  aUuvial  deposits  from  overflowing  rivers,  and  the  earth 
thrown  up  by  underground  animals.  Many  of  the  vegetables  within  the  influence  of 
such  accidents  are  destroyed,  but  such  as  remain  are  ameliorated  in  quality,  and  the 
reason  is,  their  food  is  increased,  because  their  roots  being  enabled  to  take  a  more 
cxtensiTe  range,  more  is  brought  within  their  reach. 

1826.  It  is  neeeuary,  or  at  leatt  advaniageouh  to  supply  food  artificially;  and  hence 
the  origin  of  manuring.  All  organised  matters  are  capable  of  being  converted  into  the 
Ibod  of  plants ;  but  the  best  manure  for  ameliorating  the  quality,  and  yet  retaining  the 
peculiar  chemical  properties  of  plants,  must  necessarily  be  decayed  plants  of  their  own 
species.  It  is  true  that  plants  do  not  differ  greatly  in  their  primary  principles,  and  that 
a  supply  of  any  description  of  putrescent  manure  will  cause  all  plants  to  thrive ;  but 
some  plants,  as  wheat,  contain  peculiar  substances  (as  gluten  and  phosphate  of  lime), 
and  some  manures,  as  those  of  animals,  or  decayed  wheat,  containing  the  same  substances, 
must  necessarily  be  a  better  food  or  manure  for  such  plants.  Manuring  is  an  obvious 
imitation  of  nature,  every  where  observable  in  the  decaying  herbage  of  herbaceous  plants, 
or  the  iallen  leaves  of  trees,  rotting  into  dust  or  vegetable  mould  about  their  roots ;  and 
in  the  efiect  of  the  dung  left  by  pasturing  or  other  animals. 

1827.  Jimeliormtion  of  dimote  by  increasing  or  diminishing  its  temperature,  according 
to  the  nature  of  the  plant,  is  farther  advantageous  in  improving  the  qualities  of  vegetables; 
unless,  indeed,  the  plant  is  situated  in  a  climate  which  experience  and  observation  show 
to  be  exactly  suited  to  its  nature.  Hence  the  origin  of  shelter  and  shade,  by  means  of 
walls,  hedges,  or  strips  of  plantation ;  of  sloping  surfaces  or  banks,  to  receive  more  di- 
rectly or  indirectly  the  rays  of  the  sun ;  of  rows,  drills,  and  ridges,  placed  north  and 
sooth  in  preference  to  east  and  west,  in  order  that  the  sun  may  shine  on  both  sides  of  the 
row,  driU,  or  ridge,  or  on  the  soil  between  rows  and  drills  every  day  in  the  year ;  of 
soils  better  calculated  to  absorb  and  retain  heat ;  of  walls  fully  exposed  to  the  south,  or 
to  the  north ;  of  training  or  spreading  out  the  branches  of  trees  <»  these  walls  ;  of  hot- 
walls  ;  c€  hot-beds  ;  and,  finally,  of  all  the  varieties  of  hot-bouses.  Nature  suggests  this 
pan  of  culture,  by  presenting,  in  every  country,  different  degrees  of  shelter,  shade,  and 
surface,  and  in  every  xone  different  climates. 

1828.  The  regulation  cf  moisture  is  the  next  point  demanding  attention.  When  the 
soil  is  pulverised,  it  is  more  easily  penetrated  both  by  air  and  water ;  when  an  increase 
of  food  u  supplied,  the  medium  through  which  that  food  is  taken  up  by  the  plant  should 
be  increased;  and  when  the  temperature  is  increased,  evaporation  becomes  greater. 
Hence  the  origin  of  watering  by  surface  or  subterraneous  irrigation,  manual  supplies  to 
tilie  root,  showering  over  the  leaves,  steaming  tbe  surrounding  atmosphere,  &c.  Hiis 
is  only  to  imitate  tbe  dews  and  showers,  streams  and  floods  of  nature ;  and  it  is  to  be 
regretted  that  the  imitation  is  in  most  countries  attended  with  so  much  labour,  and  re- 
qoires  so  much  nicety  in  the  arrangement  of  the  means,  and  judgment  in  the  application 
of  the  water,  that  it  is  but  very  partially  applied  by  man  in  every  part  of  the  world, 
except  perhaps  in  a  small  district  of  Italy.  But  moisture  may  be  excessive ;  and  on 
certain  soils  at  certains  seasons,  and  on  certain  productions  at  particular  periods  of  their 
progress,  it  may  be  necessary  to  carry  off  a  great  part  of  the  natural  moisture,  rather 
than  kt  it  sink  into  the  earth,  or  to  dmw  it  off  where  it  has  sunk  in  and  injuriously 
amminlated,  or  to  prevent  its  falling  on  the  crop  at  all.  Hence  the  origin  of  surface- 
diainage  by  ridges,  and  of  under-drwiing  by  covered  conduits  Ka  gutters  ;  and  of  awn- 
ings and  other  coverings  to  keep  off  the  rain  or  dews  from  ripe  fruits,  seeds,  or  rare 
flowers. 

182d.  The  regulation  of  light  is  the  remaining  point.  Light  sometimes  requires  to 
be  increased  and  sometimes  to  be  excluded,  in  order  to  improve  the  qualities  of  vege- 
tables ;  and  hence  tbe  origin  of  thinning  the  leaves  which  overshadow  fruits  and  flowers, 
tbe  practice  of  shading  cuttings,  seeds,  &c.,  and  the  practice  of  blanching.  The  latter 
practioe  is  derived  from  accidents  observable  among  vegetables  in  a  wild  state,  and  its 
influence  on  their  quality  is  physiologically  accounted  for  by  the  obstruction  of  per- 
spicBtiaa,  and  the  prevention  of  the  chemical  changes  effected  by  light  on  the  epidermis. 

1830.  Increase  in  the  magnitude  of  vegetables,  without  reference  to  their  quality,  b  to 
be  obtained  by  an  increased  supply  of  all  the  ingredients  of  food,  distributed  in  such  a 
body  of  well  pulverised  soil  as  the  roots  can  reach  to ;  by  additional  heat  and  moisture ;  and 
by  a  partial  exduaaon  of  the  direct  rays  of  the  sun,  so  as  to  moderate  perspiration,  and 
of  wind,  so  as  to  prevent  sudden  desiccation.  But  experience  alone  can  determine  what 
plants  are  best  suited  for  this,  and  to  what  extent  the  practice  can  be  carried.  Nature 
gives  the  faint  in  the  occasional  luxuriance  of  pUmts  accidentally  placed  in  favourable 
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drcumstanoes ;  man  adopts  it,  and,  improving  on  it,  produces  cabbages  and  turnips  of 
half  a  cwt.,  apples  of  one  pound  and  a  half,  and  cabbage-roses  of  four  inches  in  diameter ; 
productions  which  may  in  some  respects  be  considered  as  diseased. 

1831.  To  increase  t)te  number,  impmoe  the  quality,  and  inereate  the  magnitude  of  par- 
ticular parts  of  vegetaUes,  It  is  necessary,  in  this  case,  to  remove  sudi  parts  of  the 
vegetable  as  are  not  wanted,  as  the  blooms  of  bulbous  or  tuberous-rooted  plants,  when 
the  bulbs  are  to  be  increased,  and  the  contrary  ;  the  water-shoots  and  leaf-buds  of  fruit- 
trees  ;  the  flower-stems  of  tobacco ;  the  male  flowers  and  barren  runners  of  the  Cikcumis 
tribe,  &c.  Hence  the  important  operations  of  pruning,  ringing,  cutting  off  large  roots, 
and  other  practices  for  improving  fruits  and  throwing  trees  into  a  bluing  state.  At 
first  sight  these  practices  do  not  appear  to  be  copied  from  nature ;  but,  independently  of 
accidents  by  fire,  already  mentioned,  which  both  prune  and  manure,  and  of  fruit-bearing 
trees,  say  iliorns  or  oaks,  which,  when  partially  blown  out  by  the  roots,  or  washed  out 
of  the  scmI  by  torrents,  always  bear  better  afterwards,  why  may  not  the  necessity  that  man 
was  under,  in  a  primitive  state  of  society,  of  cutting  or  breaking  off  branches  of  trees,  to 
form  huts,  fences,  or  fires,  and  the  consequently  vigorous  shoots  produced  from  the  parts 
where  the  amputation  took  place,  or  the  larger  fruit  on  that  part  of  the  tree  which  re- 
mained, have  given  the  first  idea  of  pruning,  cutting  off  roots,  &c  ?  It  may  be  said  that 
this  is  not  nature  but  art ;  but  man,  though  an  improving  animal,  is  still  in  a  state  of 
nature,  and  all  his  practices,  in  every  stage  of  dvilisation,  are  as  natural  to  him  as  those 
of  the  other  aninuds  are  to  them.  Cottages  and  palaces  are  as  much  natural  objects  as 
the  nests  of  birds,  or  the  burrows  of  quadrupeds ;  and  the  laws  and  institutiofis  by  which 
social  man  is  guided  in  his  morals  and  politics,  are  not  more  artificial  than  the  instinct 
which  congregates  sheep  and  cattle  in  flocks  and  herds,  and  guides  them  in  their  choice 
of  pasturage  and  shelter.  It  is  true  that  the  usual  acceptation  of  the  words  nature  and 
art  scarcely  justifies  this  application  of  them  ;  but  we  are  viewing  the  subject  in  its  most 
extensive  light. 

1832.  To  form  neio  varieties  of  vegetables,  as  well  as  of  flowers  and  useflil  plants  of 
every  description,  it  is  necessary  to  take  advantage  of  their  sexual  differences,  and  to 
operate  in  a  manner  analogous  to  crossing  the  breed  in  animals.  Hence  the  origin  of 
new  sorts  of  fruits,  grains,  legumes,  and  roots.  Even  this  practice  is  but  an  imitation  of 
what  takes  place  in  nature  by  the  agency  of  bees  and  other  insects,  and  of  the  wind ;  all 
the  difference  is,  that  man  operates  with  a  particular  end  in  view,  and  selects  individuals 
possessing  the  particular  properties  which  he  wishes  to  perpetuate  or  improve.  New 
varieties,  or  rather  subvarieties,  are  formed  by  altering  the  habits  of  plants ;  by  dwarfing 
through  want  of  nourishment ;  variegating  by  arenaceous  soils ;  giving  or  rather  con- 
tinuing peculiar  habits  when  formed  by  nature,  as  in  propagating  from  monstrosities,  for 
instance,  fasciculi  of  shoots,  weeping  shoots,  shoots  with  peculiar  leaves,  flowers,  fruit,  &c 

1 833.  To  propagate  and  preserve  from  degeneracy  approved  varieties  of  vegetables,  it 
is  in  general  necessary  to  have  recourse  to  the  different  modes  of  propagating  by  exten- 
sion.  Thus  choice  apples  and  other  tree  fruits  could  not  be  perpetuated  by  sowing  their 
seeds,  which  experience  has  shown  would  produce  progeny  more  or  less  diflferent  from 
the  parent,  but  they  are  preserved  and  multiplied  by  grafting ;  pine-apples  are  propagated 
by  cuttings  or  suckers,  choice  carnations  by  layers,  potatoes  by  cuttings  of  the  tubers,  &c. 
But  approved  varieties  of  annuals  are  in  general  multiplied  and  preserved  by  selecting 
seeds  from  the  finest  specimens  and  paying  particular  attention  to  supply  suitable  cul- 
ture. Approved  varieties  of  corns  and  legumes,  no  less  than  of  other  annual  plants, 
such, as  garden  flowers,  can  only  be  with  certainty  preserved  by  propagating  by  cuttings 
or  layers,  which  is  an  absolute  prolongation  of  the  individual ;  but  as  this  would  be  too 
tedious  and  laborious  for  the  general  purposes  both  of  agriculture  and  gardening,  all 
tliat  can  be  done  is  to  select  seeds  from  the  best  specimens.  This  part  of  culture  is  the 
fartliest  removed  from  nature;  yet  there  are,  notwithstanding,  examples  of  the  fortiutous 
graft ;  of  accidental  layers ;  and  of  natural  cuttings,  as  when  leaves,  or  detached  por- 
tions,  of  plants  (as  of  the  Ou^mine  hirsiita)  drop  and  take  root. 

1 834.  The  preservation  of  vegetables  for  future  use  is  effected  by  destroying  or  render- 
ing  dormant  th&  principle  of  life,  and  by  warding  off,  as  far  as  practicable,  the  progress 
of  chemical  decomposition.  When  vegetables  or  fruits  are  gathered  for  use  or  pre- 
servation, the  air  of  the  atmosphere  which  surrounds  them  is  continually  depriving  them 
ef  carbon,  and  forming  the  carbonic  acid  gas.  The  water  they  contain,  by  its  softening 
4|ualities,  weakens  the  affinity  of  their  elements ;  and  heat  produces  the  same  effect  by 
dilating  their  parts,  and  promoting  the  decomposing  efiect  both  of  air  and  water. 
Hence,  drying  in  the  sun  or  in  ovens,  is  one  of  the  most  obvious  modes  of  preserving 
vegetables  for  food,  or  for  other  economic  purposes ;  but  not  for  growth,  if  the  drying 
processes  are  carried  so  far  as  to  destroy  the  principle  of  life  in  seeds,  roots,  or  sections 
of  the  shoote  of  ligneous  plants.  Potatoes,  turnips,  and  other  esculent  roots,  may  he 
preserved  from  autumn  till  tlie  following  summer,  by  drying  them  in  the  sun,  and 
burying  them  in  perfectly  dry  soil,  which  slial!  be  at  the  same  time  at  a  tcmiH»rature  but 
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a  few  degrees  abore  the  freezing  point.  Com  may  be  preserred  for  many  yean,  by  fint 
dnring  it  thoroughly  in  the  sun,  mnd  then  burying  it  in  dry  cool  pita,  and  closing  these 
so  as  efiectoally  to  exclude  the  atmospheric  air.  In  a  short  time  the  air  within  ia 
changed  to  caibonic  add  gaa,  in  which  no  animal  will  liTe,  and  in  which,  without  an 
addition  of  oxygen  or  stmospheric  air,  no  plant  or  aeed  will  regetate.  The  com  is  thus 
preserfed  fiom  decomposition,  from  insects,  from  vermin,  and  from  vegetation,  in  a  far 
more  effectual  manner  than  it  could  be  in  a  granary.  In  ttuB  way  the  Romans  preserved 
their  com  in  chambers  hewn  out  of  dry  rock ;  the  Moors,  in  the  sides  of  hills  ;  the  Chi- 
nese, at  the  present  time,  in  deep  pits,  in  dry  soil ;  and  the  aboriginal  nations  of  Africa, 
as  we  have  seen  (1136.),  in  earthen  vessels  hermetically  sealed.  (Lasieyne  de*  Fos$es 
proprtt  d  la  Qnuenfoakm  des  Graines.  Chaptai  Chimie  appiiqud  d  V  J};ricuiiure,  Una,  ii« 
dL  la)  llieae  practices  are  all  obvious  imitations  of  what  accidentally  takes  place  in 
nature,  from  the  withered  grassy  tressock  to  the  hedgehog's  winter  store ;  and  hence  the 
origin  of  herb,  seed,  fruit,  and  root  rooms  and  celbtfs,  and  of  packing  plants  and  seeds 
lor  sending  to  a  distance. 

1835.  7%r  v^iok  art  tf  vegeiabie  culture  is  but  a  varied  developement  of  the  above 
fondamenlal  practices,  afi  founded  in  nature,  and  for  the  most  part  rationally  and  aatis- 
ftctorily  explained  on  chemical  and  physiological  prindples.  Hence  the  great  necessity 
of  the  study  of  botany  to  the  cultivator,  not  in  the  limited  sense  in  which  the  term  is 
often  taken,  as  including  mere  nomenclature  and  classification,  but  in  that  extended 
fiigni€cation  in  which  we  have  here  endeavoured,  proportionately  to  our  limited  space, 
to  present  the  study  of  the  v^^etable  kingdom,  lliose  who  woiild  enter  more  minutely 
into  the  sulject  will  have  recourse  to  the  excellent  woric  of  Kdth,  from  whom  we  have 
<{uaced  at  such  length  ;  to  Sir  J.  £.  Smith's  Introduction ;  and  to  the  familiar  introduc- 
tions to  the  Linnean  and  Juasieuean  systems  of  botany  in  the  Magasine  of  Natural 
History,  vols.  i.  and  iL 
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OP  TBZ   STUOT   or   THX   AKIMAL   KINQOOM   WITH    aCPSaCMCS  TO  aaaiCULTUEB. 

1836.  Organised  matter  ii  cf  two  kinds,  animal  and  vegetable.  Yet  however  obvious 
the  difference  between  them  may  appear,  it  is,  in  point  of  fact,  extremely  difficult  to  state 
m  what  this  difference  consists.  The  power  of  locomotion,  enjoyed  by  the  more  perfect 
animab,  would  seem  at  first  an  admirable  distinction ;  but  there  are  multitudes  of  others 
as  completely  destitute  of  this  power  as  plants.  If  we  descend  in  the  scale  of  animal 
life,  we  find  beings  formed  like  vegetables,  and  externally  distinguished  from  them  only 
by  their  voluntary  motion.  Yet  even  tliis,  as  an  exclusive  distinction,  will  not  avail  us; 
b^use  there  are  very  many  plants  (as  the  DionceVi  muscipula,  several  species  of  Mimosa, 
and  some  few  of  Cisaia)  which  are  well  known  to  be  highly  irritable.  Macleay,  who 
has  discussed  this  question  with  great  ability,  concludes  by  remarking  "  that  animals  are 
to  be  distinguished  from  vegetables  by  the  existence  of  an  absorbent  intestinal  cavity,  and 
of  a  nervous  system ;  but  that  both  these  marks  become  indistinct  in  those  animals  wliich, 
from  the  simplidty  of  their  structure,  approach  nearest  to  the  vegetable  nature.'*  (Hor, 
Em.) 

1837.  A  partial  knotUedge  of  afumalt  is  essential  to  the  agriculturist ;  as  they  have  fre- 
quently a  much  greater  influence  over  his  operations  than  the  most  consummate  skill,  or 
the  most  prudent  management.  This  knowledge  should  be  both  scientific  and  practical. 
Without  the  first,  he  cannot  communicate  to  others  the  established  name  of  any  known 
animal,  or  an  accurate  account  of  any  that  may  be  unknown.  Wliile,  without  the  second, 
he  will  be  ignorant  of  those  habits  and  properties  which  render  animals  either  hurtful  or 
beneficial  to  man.  In  proof  of  the  importance  of  this  knowledge,  the  following  anecdote 
deserves  attention :  >—  In  1 788,  great  alarm  was  excited  in  this  country  by  the  probability 
of  importing  in  wheat  from  North  America  the  insect  called  the  Hessian  fly,  whose 
dreadful  ravages  had  spread  desolation  and  almost  famine  over  that  country  during  the 
two  preceding  years.  The  privy  council  sat  day  aflcr  day  anxiously  debating  wliat 
measores  should  be  adopted  to  ward  off*  a  danger,  more  to  be  dreaded,  as  they  well 
knew,  than  the  plague  or  pestilence.  Expresses  were  sent  off  in  all  directions  to  the 
officers  of  the  customs  at  the  different  out-ports  respecting  the  examination  of  cargoes. 
Deqwtches  were  sent  to  the  ambassadors  in  France,  Austria,  Prussia,  and  America, 
to  gain  that  information  which  only  a  sdentific  knowledge  of  the  insect  could  supply : 
and  so  important  was  the  business  deemed,  that,  according  to  Young,  the  minutes  of 
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coundU,  and  the  documents  collected,  fill  upwards  of  two  hundred  octavo  pages.  For- 
tunately, England  contained  one  illustrious  naturalist,  whose  attention  had  long  been 
directed  to  all  subjects  which  connects  natural  history  with  agriculture,  and  to  whom  the 
privy  council  had  the  wisdom  to  apply.  It  was  by  Sir  Joseph  Banks's  entomological 
knowledge,  and  through  his  suggestions,  that  they  were  at  length  enabled  to  form  some 
kind  of  judgment  on  the  subject.  This  judgment  was  after  all,  however,  very  imperfect. 
Sir  Joseph  Banks  had  never  seen  the  Hessian  fly,  nor  was  it  described  in  any  entomolo- 
gical system.  He  called  for  £acts  respecting  its  nature,  propagation,  and  economy,  which 
could  be  had  only  in  America,  lliese  were  obtained  as  speedily  as  possible,  and  con- 
sisted of  numerous  letters  from  individuals ;  essays  from  magazines ;  the  reporte  of  the 
British  minister  there,  &c.  One  would  have  supposed  that  from  these  statements,  many 
of  them  drawn  up  by  farmers  who  had  lost  entire  crops  by  the  insect,  which  tbey  pro- 
fessed to  have  examined  in  every  stage,  the  requisite  information  might  have  been 
obtained.  So  far,  however,  was  this  from  being  the  case,  that  many  of  the  writers  seon 
ignorant  whether  the  insect  be  a  moth,  a  fly,  or  what  they  term  a  bug !  And  though^ 
from  the  concurrent  testimony  of  several,  its  being  a  two- winged  fly  seemed  pretty  accu* 
rately  ascertained,  no  intelligent  description  is  given  from  which  any  naturalist  can  infer 
to  what  genus  it  belongs,  or  whether  it  is  a  known  species.  With  regard  to  the  history 
of  its  propagation  and  economy,  the  statements  are  so  various  and  contradictory,  that, 
though  be  had  such  a  mass  of  materials  before  him.  Sir  Joseph  Banks  was  unable  to 
form  any  satisfactory  conclusion.  {Young* s  Ann,  cf  AgricuUure,  xL  406.  £irby  and 
Spence,  i.  51.) 

1838.  An  acquaintance  wUh  the  domesticated  and  indigenous  animals  alone  of  Britain 
is  essential  to  the  agriculturist,  and  even  of  the  latter  the  terrestrial  proportion  only  will 
come  under  his  notice.  A  knowledge  of  the  names  by  which  the  wild  species  are 
rniiversally  known  is  all  that  he  need  study  in  the  classification  of  quadrupeds  and  birds^ 
and  these  may  be  acquired  from  the  British  Zoology  of  Pennant ;  the  quadrupeds  and 
birds  of  Bewick,  or  the  British  Fauna  of  Dr.  Turton.  A  British  Fauna  has  been 
published  by  Dr.  Fleming,  which  supplies,  in  a  great  measure,  the  deficiencies  of  the 
before-mentioned  works.  A  more  peifect  acquaintance,  however,  with  insects  is  essen- 
tially necessary,  because  their  influence,  in  one  shape  or  other,  is  constantly  apparent  in 
the  avocations  of  the  husbandman.  The  cheapest  and  most  comprehensive  work  on 
British  insects  is  Samouelle's  Entomologist's  useful  Compendium,  in  which  the  elements 
of  the  science  are  explained,  and  a  large  proportion  of  our  native  insects  enumerated. 
But  no  work  on  zoology,  as  it  affects  agriculture  or  gardening,  has  yet  appeared. 
Those  who  wish  to  enter  deeper  into  this  science,  and  understand  the  present  state  of  the 
'<  Philosophy  of  Zoology,*'  will  find  the  discoveries  of  the  celebrated  Cuvier,  and  other 
modern  naturalists,  concentrated  and  digested  with  much  ability  by  Dr.  Fleming,  in  a 
work  bearing  the  above  title.  From  these  sources  we  have  extracted  the  principal  part 
of  the  following  chapters,  which  relate  to  Animal  Anatomy,  Chemistry,  Physiology^ 
Pathology,  Uses,  and  Artificial  Improvement. 


Chap.  I. 

Systematic  Zoology,  j;c. 

1 889.  The  technical  terms  in  zoology  are  much  more  numerous  than  those  in  botany, 
because  there  are  an  infinitely  greater  variety  of  forms  in  animals  than  in  plants.  Those 
made  use  of  in  the  veterinary  art  are  most  important  to  the  agriculturist,  and  these  terms 
are  usually  prefixed  to  treatises  on  that  subject. 

1840.  In  describing  animals,  naturalists  select  those  characters  for  distinguishing  the 
species  which  are  external :'  but  the  sexes  of  the  vertebrated  animab  can  only  be  ascer- 
tained by  an  internal  examination  of  the  reproductive  organs.  The  higher  divisions,  or 
those  which  constitute  classes,  orders,  fiunilles,  and  (in  some  cases)  genera,  depend  noore 
or  less  on  internal  structiu^. 

184 1.  The  best  descriptions  are  often  insuffident :  accurate  drawings  or  preserved  spe- 
cimens should  therefore  be  kept  to  verify  the  first  examination,  or  to  perpetuate  pecu- 
liarities that  may  have  escaped^  previous  notice.  When  the  agriculturist  requires 
information  from  others  on  any  particular  insect  detrimental  to  his  crops,  a  simple 
description  of  the  object  is  not  sufficient,  lliis  indeed  may  lead  to  a  knowledge  of  the 
species,  but  not  to  the  means  by  which  the  evil  is  to  be  checked.  He  should  carefuUy 
note  down  the  time,  the  manner,  and  the  situation  in  which  the  insect  first  makes  ita 
appearance,  the  period  which  it  remains  in  the  larva  or  grub  sUte,  in  what  way  h  changes 
to  the  perfect  insect,  whether  above  or  beneath  the  ground,  and,  lastly,  in  what  situations 
the  female  deposits  her  eggs  ;  two  or  three  specimens  of  the  insect,  in  its  various  stages, 
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■hould  likewin  be  titemfdl  in  wpuitM ;  and  tfai%  fnm  the  Mnall  bm  of  tbae  bongt,  can 
be  done  wHh  fiidlitj,  and  will  snpenede  the  necessity  of  any  laboured  description  of  the 
olijects  tbemselTes.  With  such  materialit,  he  will  find  a  most  important  advantage  in 
submitting  his  doubts  and  queries  to  some  one  of  the  societies  in  London,  whose  object 
is  more  particuhuiy  the  inTCstigation  of  such  matters.  The  Zoological  Club  of  the  Lin- 
ncan  Society  b  composed  of  the  most  eminent  naturalists  in  the  kingdom  ;  and  their 
labours  promise  to  effect  much  in  this  department  of  rural  economy.  Specimens,  &c. 
may  be  sent  to  the  secretary,  N.  A.  Vigors,  Esq.,  Soho  Square,  London ;  or  they  may 
be  sent  to  the  same  gentleman,  as  secretary  of  the  Zoological  Society,  Bruton  Street, 
London. 

1842.  The  dastifieation  of  amsHols,  until  the  discoTeries  of  the  French  philosophers, 
was  long  r^ulated  by  their  external  characters  alone;  from  this  resulted  all  the  artificial 
systems  of  the  last  century.  A  more  intimate  acquaintance  with  nature  has  convinced 
naturalists  of  the  present  day,  that  it  is  only  by  considering  the  structure  of  animals,  both 
internal  and  eztenial,  with  reference  to  their  modes  of  life,  that  the  natural  system  can  ever 
hope  to  be  discovered.  Tbe  brilliant  anatomical  and  physiological  discoveries  of  Cuvier, 
Lamark,  LatreiUe,  and  others,  in  France,  have  laid  the  foundation  of  this  system ;  but  it 
was  reserved  for  our  own  countryman,  Macleay,  to  generalise  their  details,  and  combine 
these  valuable  materials  into  a  whole.  By  a  new  and  most  extraordinary  mode  of 
investigation,  this  gifted  writer  has  proved  the  existence  of  five  primary  divisions  in  the 
animal  worid,  corresponding  to  the  same  number  in  tbe  vegetable :  while,  through  the 
doctrine  of  affinity  and  analogy,  tbe  apparently  contradictory  opinions  of  Linnieus,  with 
those  of  others  who  succeeded  him,  are  in  many  instances  reconciled  and  explained. 
(ffor,  EtU.  Trans,  of  Unn.  Society,  14,  p.  46.) 


Chap.  II. 

Animal  Anatomy* 

1843.  The  leading  organs  cf  animal  struehtre  may  be  conveniently  arranged  as 
external  and  intemaL 

Skct.  I.     External  Anatomy  (^Animals* 

1844.  AU  animals  agree  m  possesnng  an  exterior  covering,  or  tkin,  to  modify  their 
suilace,  regulate  their  form,  and  protect  them  from  the  acdon  of  surrounding  elements. 
In  the  more  perfect  animals,  this  organ  consists  of  the  following  parts  :  the  cuticle,  the 
c6rpus  muo^um,  the  corium,  the  pwmiculus,  and  the  cellular  web. 

184&  Tke  cmtieU  is  destitute  ot  btood-vcsieb,  nerrec,  and  fibre*,  sad  usually  consitti  of  a  thin  transparent 
membone  pOMCinng  little  tenacity.  In  those  animali  which  live  on  the  land,  it  ia  more  rigid  in  its 
teztnre,  and  more  scaly  and  dry  on  its  surface,  than  in  those  which  reside  in  the  water.  In  aquatic 
animala,  it  is  in  general  tuMwth,  often  pliable }  and,  in  many  cases,  its  texture  is  so  soft  and  delicate,  that 
it  appears  like  mucuti  It  sisiifnes,  likewise,  other  appearances,  such  as  scales,  nails,  shells  and  plates, 
which  deserve  the  attentive  consideration  oc  tbe  naturalist,  as  fttmishing  him  with  important  characters 
for  tbe  arrangement  of  animala 

184&  71^  HMMasiia  web  oocun  immediately  underneath  the  cuticle,  from  which,  in  general,  it  may  be 
earily  diqoined ;  bat  it  ii  oftm  so  doidy  attached  to  the  true  skin  below,  as  not  to  be  separated  even  by 
msfwjtiun  in  water. 

1847.  Tkr  corfeM  (cicb  »dr»),  or  true  skin,  lies  immediately  underneath  the  cuticle  or  mucous  wdx  It 
k  usually  destimte  of  colour.  It  oonsists  in  some  animals,  as  Quadrupeds,  of  solid  fibres,  which  cross  one 
anocber  m  every  poasiUe  direction,  and  form  a  substance  capable  of  considerabie  extensil)ilitv  and  elasti. 
city.  It  IS  more  obviously  organised  than  tbe  two  membranes  by  which  it  is  covered.  Blood-vessels  and 
nerves  pcnetzate  its  substance,  and  maybe  ojbserred  forming  a  very  delicate  network  on  its  surface. 

184&  Tke  nmtnOar  toeb  varies  greatly  in  its  ^ipearance  according  to  the  motiens  which  the  skin  and  its 
appcndicet  are  defined  to  perform.  It  consists  of  a  layer  of  muscles,  the  extremities  of  whose  fibres  are 
taiserted  into  the  corium  externally,  and  adhere  to  the  body  internally  in  various  directions.  This  layer  is 
wfj  obvious  in  tbe  hedgehog  and  the  porcupine,  to  assist  in  rolling  up  the  body  and  moving  the  spines ; 
an^  in  birds,  to  eflbct  the  erection  of  their  leathers.  In  man  it  can  scarcely  be  Haid  to  exist,  except  in  the 
upper  parts,  when  cutaneous  muscles  may  be  observed,  destined  for  moving  the  aliin  of  the  flice,  cheeks, 
and  bead.  In  tbe  skin  of  the  frog,  tbe  only  cutaneous  muscles  which  can  be  obBer>'ed  are  seated  under 
tbe  throat :  tbe  skin  on  tbe  other  parts  of  the  body  being  loose  and  unconnected  with  the  parts  beneath. 
Tlfte  use  of  this  layer  of  the  intcguioent  is  to  conru^te  the  skin,  and  elevate  the  hairs,  feathers  or  spines 
witb  vfaicfa  it  is  fUmisbed. 

IHia  Tke  eeUular  web  tonus  the  innermost  layer  of  the  common  integuments,  and  rests  immediately 
on  tbe  flesh  of  the  body.  It  consists  of  plates  crossing  one  another  in  difiWent  directions,  and  forming  a 
eeUular  mendvane^  varying  in  its  thickness,  tenacity,  and  contents,  according  to  the  spcciea.  In  frogs  It 
does  not  exist.  The  ceUs  of  this  membrane  are  filled  with  various  substances,  according  to  the  nature  of 
tbe  animaL  In  general  they  contain  &t,  as  in  quadrupeds  and  birds.  In  some  of  tncsc  the  layer  is 
ioterrupted.  as  in  tbe  ruminating  animals,  while  it  is  continuous  in  others,  as  the  boar  and  the  whale, 
la  binls,  while  a  part  of  this  web  is  destined  for  tbe  reception  of  fat,  other  portions  are  receptacles  for  sir. 
la  Che  asoon-fish  tbe  contained  matter  resembles  albumen  in  its  chemical  characters. 

185a    J%e  appendices  of  the  stm  are  hairs,  feathers,  horns,  scales,  shells,  and  crusts. 

USI.  Bmirt  diflfcr  renuurkably  not  only  in  thdr  structure,  but  likewise  in  their  situation.  In  sbme  cases 
they  appear  to  be  merely  filamentous  prolongations  of  the  cuticle,  and  subject  to  all  its  changes.  This  is 
obviottuy  tbe  case  with  tbe  hair  which  covers  the  Ixxlics  of  many  caterpillars,  and  which  separates  along 
vitb  tbe  cuticle,  when  the  animal  is  said  to  cast  its  skin.  In  true  hair  the  root  is  in  the  form  of  a  butt^ 
taking  its  rise  in  a  cellular  wct>.    Each  bulb  consists  of  two  parts,  an  external,  which  is  vascular,  and 
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from  which  the  hair  probably  derives  its  nourishment ;  and  an  interaal,  which  is  membranous,  and  forme 
B  tube  or  sheath  to  the  hair  during  its  passage  through  the  other  layers  of  the  skin.  From  this  bulb,  and 
enveloped  by  this  membrane,  the  hair  passes  through  the  corium,  mucous  web.  and  cuticle.  It  usually 
raises  up  small  scales  of  this  last  Uyer,  which  soon  become  dry  and  fall  off,  but  do  not  form  the  external 
covering  of  the  hair,  as  some  have  supposed.  The  hair  itself  consists  of  an  external  homy  covering,  and 
a  central  vascular  part,  termed  medulla  or  pith.  This  horny  covering  consists  of  numerous  filaments  placed 
laterally,  to  which  difibrent  kinds  of  hair  owe  their  striated  appearance.  These  filaments  appear  of  unequal 
lengths,  those  nearest  the  centre  being  longest ;  and,  consequently,  the  hair  assumes  the  form  of  an 
elonnted  cone,  with  its  base  seated  in  the  skin.  This  form  gives  to  the  hair  that  peculiar  property  on 
which  the  operation  of feUing  depends.  In  consequence  of  this  structure  of  the  surfoce,  if  a  hair  u  seised 
at  the  middle  between  two  fingers,  and  rubbed  by  them,  the  root  will  gradually  recede,  whUe  the  point  of 
the  hair  will  approach  the  fingers :  in  other  words,  the  hair  will  exhUiit  a  progressive  motion  in  the 
direction  of  the  root,  the  imbricated  surface  preventing  all  motion  in  the  opposite  direction.  It  is  owing 
to  this  state  of  the  surface  of  hairs,  that  woollen  cloth,  however  soft  and  pliable,  excites  a  disagreeable 
sensation  of  the  skin  in  those  not  accustomed  to  wear  it  It  likewise  irritates  sores  by  theae  asperities,  and 
excites  inflammation.  The  surface  of  linen  cloth,  on  the  other  hand,  feels  smooth,  because  the  fibres  of 
which  it  consists  possess  none  of  those  inequalities  of  surface  by  which  hairs  are  characterised, 
^.l?^*"  ^^  qttantitjf  <tf  wool  be  spread  upon  a  table,  covered  with  a  wooUen  cloth,  and  pressed  down  in 
dioteent  directions,  it  is  dbvious  that  each  hair  will  begin  to  move  in  the  direction  of  iU  root,  as  if  it  had 
been  rubbed  between  the  fingers.  The  difibrent  hairs  thus  moving  in  every  direction  become  interwoven 
with  each  other,  and  unite  in  a  continuous  mass.    This  is  the  felt  with  which  hats  are  made.    Curled 


various  methods  to  produce  curl  m  the  short  fur  of  rabbits,  hares,  and  moles,  which  they  employ.  This 
is  accomplished  chiefly  by  applying  the  solution  of  certain  metallic  salts  to  the  Air  by  a  brush ;  so  that, 
when  the  hairs  are  dry,  the  surface  which  was  moistened  contracts  more  than  the  other,  and  produces 
the  requisite  curve 

1853.  It  it  owing  to  the  tuperitiet  of  the  surface  qfhair  that  the  spinning  of  wool  is  so  difficult  This  Is 
in  a  great  measure  removed,  by  besmearing  it  with  oiL  by  which  the  inequalities  are  filled  up,  or,  at  least, 
the  asperities  become  less  sensible  When  the  wool  is  made  into  cloth,  it  is  necessary  to  remove  the  oil, 
which  is  done  by  the  process  of  fUlling.  The  cloth  is  placed  in  a  trough,  with  water  and  clay,  and  agitated 
for  some  time.  The  oil  is  removed  by  the  clay  and  water,  while  the  agitation,  acting  like  pressure,  brings 
the  hairs  Into  closer  union,  and  the  cloth  is  taken  out,  not  only  cleansed,  but  felted.  The  hairs  of  every 
thread  entwine  themselves  with  those  which  are  contiguous;  so  that  the  cloth  may  be  cut  without  being 
subject  to  ravel  It  is  flrom  this  tendency  to  felt  that  woollen  cloth  and  stockings  Increase  in  density,  and 
contract  in  dimensions,  on  being  washed.  In  many  places  woollen  stuffk  are  felted,  on  a  small  scale,  by 
placing  them  in  running  water,  or  under  cascades ;  and  the  Zetlanders  expose  them  to  the  motions  of 
the  tides,  in  narrow  inlets  of  the  sea. 

1854  In  general,  there  it  a  dote  connection  between  the  colour  qfthe  hair  and  that  of  the  mucous  web. 
This  is  displayed  in  those  animals  which  are  spotted,  in  which  the  colour  of  the  akin  is  generally  variegated 
like  that  of  the  hair. 

1855.  Hairs  differ  remarkably  inform.  In  general  they  are  round.  Frequently  on 
the  body  the^  are  thickest  in  the  middle.  Sometimes  they  are  flat,  or  two-edged ; 
and,  in  the  whiskers  of  seals,  they  are  waved  on  the  margins.  In  many  animals  they  are 
long  and  straight ;  while,  in  others,  they  are  crisped,  and  are  then  termed  wooU  When 
stiff,  they  are  termed  brisUes;  and,  when  inflexible,  tjAnei. 

1856.  Hair  grows  by  the  roots.  In  some  species  it  is  renewed  annually;  and  in  all 
it  is  readily  reproduce<L 

1857.  Hair  is  the  most  permanent  of  all  the  substances  consisting  of  animal  matter, 
resisting  putrefaction  for  a  great  length  of  time. 

1858.  Feathers  are  nearly  related  to  hairs  ;  they  consist  of  the  quill,  shaft,  and  web. 
The  quill,  like  the  hair,  takes  its  rise  in  the  cellular  membrane :  the  central  portion  of 
the  shaft  has  a  texture  like  cork,  and  the  web  which  usually  occupies  both  sides  of  it  is 
composed  of  what  are  called  barbes,  and  the  sides  of  these  with  barfoules.  The  colour  of 
feathers  exhibits  great  difference  :  in  some  birds  it  varies  with  the  seasons,  in  others  with 
food,  and  in  others  with  the  extinction  of  life.  Like  liairs,  feathers  are  not  only  renewed 
periodically,  but  they  are  readily  reproduced  if  accidentally  destroyed. 

1859.  Horns  take  their  rise  from  the  same  situation  as  hairs  or  feathers.  They  may 
be  regarded  as  Iiairs  agglutinated,  and  forming  a  hollow  cone.  The  fibrous  structure  of 
horn  may  be  perceived  in  many  animals  at  the  base,  where  it  unites  with  the  skin.  At 
this  part  it  receives  the  additions  to  its  growth,  the  apex  of  the  cone  being  pushed  out  in 
proportion  as  the  increase  takes  place  at  the  root,  and  on  the  inner  surface.  But  horns 
differ  remarkably  from  hair,  in  having  their  central  cavity  filled  by  a  projection  of  bone 
or  other  solid  substance  from  the  body  beneath. 

1860.  The  different  markings  ef  the  homst  particularly  the  transverse  ridges,  are  indications  of  the 
difl)»rent  layers  of  growth  ;  and  in  noany  cases  the  number  of  these  ridges  corresponds  with  the  years  of 
life. 

1861.  The  colour  qf  the  horn  is,  In  eeneral,  distributed  through  the  mass;  sometimes,  however,  it  la 
collected  into  bands  or  threads.  It  seldom  experiences  much  change  during  the  life  of  the  animal  It  la 
permanent,  or  does  not  experience  those  periodical  renovations  which  we  have  stated  to  take  place  with 
hair  and  feathers.  The  deciduous  horns  of  the  stag  are  diflbrent  in  their  nature  fh>m  true  horns,  and 
will  be  afterwards  taken  notice  o£  The  term  horn  is  usually  restricted  to  the  coverings  of  the  proiectioiM 
of  the  ftontal  bones  of  oxen,  sheep,  and  similar  quadrupeds ;  but  various  appendices  of  the  skin,  composed 
of  the  same  materials,  and  equally  permanent,  although  seated  on  other  parts  of  the  body,  may  with 
propriety  be  included  under  the  same  appellation ;  among  these  may  be  enumerated  beaks,  hooft,  dawa. 
nails,  and  spurs. 

1862.  Beaks.  The  substance  of  these  covers  the  external  sur&ce  of  the  maxillary 
bones  of  birds,  and  is  composed  of  horn. 

1863.  Hoofs  resemble  boms  in  their  manner  of  growtli,  and  in  containing  a  central 
support,  formed  by  the  termination  of  the  extreme  bones  of  the  feet     They  grow  from 
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the  inner  surface  and  baae^  and  are  thus  fitted  to  supply  the  place  of  those  parts  which 
are  worn  away  by  being  exposed  to  fiicticm  against  hard  bodies.  Hoofs  are  peculiar  to 
certain  hertuYorouit  quadrupeds. 

1864.  Ciawi  resemble  hoo&  in  structure  and  situation,  deriving  their  origin  finom  the 
ddn,  faaTing  a  bony  centre,  and  occurring  at  the  extremities  of  the  fingers  and  toes. 

1865.  NlaUs  differ  firom  horns  and  cUws,  in  the  circumstance  of  not  being  tubular, 
but  consisting  of  a  plate  generally  convex  on  the  outer  surface,  and  concave  beneath. 

1866.  S^rs  occur  chiefly  on  what  is  termed  the  leg  (tarsus)  of  gallinaceous  birds. 
They  are  found,  likewise,  on  the  omithofynchus.  like  horns,  they  are  supported  in 
the  centre  by  bone. 

1867.  Horns,  hoofh  and  dmSar  parts,  bear  a  close  resemblance  to  one  another  in 
chemical  compodtion.  When  heated  they  soften,  and  may  be  easily  bent  or  squeezed 
into  particular  shapes.  They  con«st  of  coagulated  albumen,  with  a  little  gelatine ;  and, 
when  incinerated,  yield  a  little  phosphate  of  lime. 

186SL  Tbtir  u$r,  in  animal  economy,  it  to  protect  the  loft  parti  flrom  being  injured  by  pre«<ure  against 
baitl  bodies.  They  are  in  genenl  wanting,  wherethe  parts  are  in  no  danger  ofsutfVring  nrtin  the  influence 
of  such  agents.  When  torn  oflTfrom  the  Imic,  they  are  seldom  compleCely  renewed,  although  very  remarkable 
exertkMU  are  fhsquentlj  made  by  the  system  to  repair  the  loss. 

1869.  Scales  vary  remarkably  in  their  form,  structure,  mode  of  adhesion,  and  situation 
in  different  animals.  In  general  they  are  flat  plates,  variously  marked.  In  some  cases 
each  scale  consists  of  several  decreasing  plates,  the  lowest  of  which  is  largest ;  so  that  the 
upper  surSux  becomes  somewhat  imbricated.  Some  scales  adhere  by  tlie  whole  of  tlieir 
oentzal  sur&ce ;  while  others  resemble  the  human  nail,  in  having  the  outer  extremity 
free. 

1 870.  Skeils  consist  of  layers  of  an  earthy  salt,  witli  interposed  membranes  of  animal 
matter,  resembling  coagulated  albumen.  They  grow  by  the  addition  of  layers  of  new 
matter  to  the  edges  and  internal  surface.  When  broken,  the  animal  can  cement  the 
edges  and  fill  up  the  crack,  or  supply  the  deficiency  when  a  portion  is  abstracted. 

1S7L  The  eartkif  mailer  qf  shHU  is  lime,  in  miion  with  carbonic  arid.  Phosphate  of  lime  has  likewise 
been  detected,  but  in  small  quantity.    The  colour  is  secreted  from  the  animal,  along  with  the  matter  of 

1872.  Crusts  are,  in  general,  more  brittle  in  their  texture  than  shells.  Tliey  exhibit 
remarkable  differences  as  to  thickness  and  composition.  They  differ  from  shells  chiefly 
in  coDtaining  a  considerable  portion  of  phosphate  of  lime,  and  in  a  greater  subdivision  of 
parts.  In  some  cases,  however,  as  the  crusts  of  the  bodies  of  insects,  the  earthy  matter 
is  almost  absent,  and  they  may  be  regarded  as  formed  of  cuticle  alone.  Wlien  they  contain 
much  earthy  matter,  as  in  the  crusts  of  lobsters,  the  epidermis  may  be  detected  as  a  cover, 
and  the  corium  beneath  may  be  perceived  as  a  very  thin  film.  In  many  cases,  these 
crusts  are  renewed  periodicsdly  ;  and,  in  all,  they  are  readily  repaired.  Crusts  occur  in 
insects,  the  Oust^M,  and  the  Echinod^rmata,  or  sea-urchins,  and  star-fisb. 

1873.  JVsr  a^ffh-fni  appendices  <^  the  Ain  pass,  by  insensible  degrees,  into  one  another,  as  hair  into 
spines,  hems  into  naila,  scales  into  shells,  and  crusts  into  membranes.  They  have  all  one  common  origin, 
namely,  the  skin ;  and  independently  of  secondary  purposes,  they  all  serve  for  protection. 

1874.  The  secretions  of  the  skin  are  of  three  kinds  ;  one  class  performing  the  office  of 
lubricating  the  skin,  another  of  regulating  the  temperature  of  tlie  body,  and  a  third  that 
of  carrying  off*  the  supo^uous  carbon. 

1875.  UnetmniM  secretions  are  confined  to  animals  which  have  warm  blood,  and  the  cells  of  the  cellular 
w«b  filled  with  ftt,  MammMia  and  birdsL 

WiH  yiscoms  secretions.  In  the  animals  with  cold  blood,  secretions  are  produced,  by  the  skin,  of 
-*-*- — es  difTering  in  quaUtv  from  those  of  warm-blooded  animals;  but  destined  to  serve  the  same 
,  namely,  to  protect  the  skin  from  the  action  of  the  surrounding  element 


1877.  Sweat,  in  ordinary  cases,  exudes  from  the  skin  in  a  state  of  vapour ;  and  when 
condensed  consists  of  water  with  a  small  portion  of  acetic  add  and  common  salt,  lliis 
secretion  is  considered  as  intended  to  regulate  the  degree  of  animal  heat,  and  prevent  its 
aocomulation  beyond  certain  limits. 

187&  Carbon  is  alto  emitted  by  the  skin,  and  appears  to  be  in  effect  a  secondary  kind  of  respiration,  but 
^  discovery  is  but  recent  (See  BUis  on  the  Germination  qf  Seeds  and  Respiration  qfAnimaiit  1807  and 
ISIL) 

1879.  AbsorptiofU  There  are  several  circumstances  wliich  prove  that  the  skin  of  the 
human  body,  in  particuUur  states,  is  capable  of  exerting  an  absorbing  power.  Whether 
the  absorption  takes  place  by  peculiar  vessels,  or  by  the  exhaling  vessels  having  their 
modons  reverMd,  or  whether  absorption  ever  takes  place  in  the  state  of  health,  are 
questions  to  which  no  satisfactory  answer  has  been  given. 

SxcT.  II.     Internal  Anatomy  rf  Ardmats, 

18IKX  Ammal  amatomy  admits  of  three  divisions,  the  osseous,  the  muscular,  and  the 
wrroBs  ■tmctine  of  animals. 
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SuBSBCT.  1.     Osteotu  Structure  of  AnimaU. 

1881.  The  organs  of  external  anatomy  are  generally  considered  as  destined  for  pro- 
tection ;  while  those  of  the  interior  of  the  animal,  or  the  bones,  give  stability  to  the  power, 
support  the  muscles,  and  afford  levers  for  the  performance  of  locomotion.  Bones  nmy  be 
considered  with  regard  to  their  composition,  articulations,  and  arrangement.  All  bones 
are  composed  of  the  periosteum,  cartilaginous  basis,  earthy  matter,  and  fiU. 

1882.  The  periosteum  bears  the  same  relation  to  the  bone  as  the  skin  to  the  body, 
serving  as  a  covering  for  its  surfiu:e,  and  a  sheath  for  the  different  cavities  which  enter  it. 
It  varies  in  thickness  according  to  the  nature  of  the  bone.  Its  texture  is  obviously 
fibrous ;  and  it  possesses  blood-vessels.     Its  sensibility  indicates  the  existence  of  nerves. 

1883.  The  cartilaginous  basis  consists  of  gelatine  and  coagulated  albumen,  the  earthy 
matter  is  chiefly  phosphate  of  lime,  and  ihefat  resembles  that  of  the  fixed  oils. 

1884.  Bones  incretxse  in  sixey  not  as  in  shells,  scales,  or  horns,  by  the  addition  of  layers 
to  the  internal  surface,  but  by  the  expansion  of  the  cartilaginous  basis ;  which,  when  it 
becomes  saturated  with  earthy  matter,  is  incapable  of  farther  enlargement,  lliis  is  the 
reason  why  the  bones  of  young  animals  are  soft  and  flexible,  while  those  of  old  animals 
are  hard  and  brittle. 

1885.  The  proportion  between  the  cartilaginous  basis  and  the  earthy  matter  differs, 
not  only  in  every  animal  according  to  age,  tibe  earthy  matter  being  smallest  in  youth, 
but,  likewise,  according  to  the  nature  of  the  bone  itself,  and  the  purposes  which  it  is 
destined  to  serve.  The  teeth  contain  the  largest  portion  of  earthy  matter.  Remarkable 
differences  are  likewise  observable,  according  to  'the  class  or  species. 

1S8&  Bone  it  readilif  reproduced^  in  small  quantitiesy  especially  in  jouth.  In  the  case  of  flracture,  the 
periosteum  inflames  and  swells,  the  crevice  is  filled  up  by  a  cartilaginous  basis,  abounding  In  vessels,  and 


the  earthy  matter  is  at  length  deposited,  giving  to  the  flractured  )i«rt,  in  many  cases,  a  greater  degree  of 
strength  tlian  it  originally  possessed.  In  animals  of  the  deer  kind,  the  horns,  which  are  true  booe, 
are  annually  cast  off;  a  natural  joint  (brming  at  their  base,  between  them  and  the  bones  of  the  cranium, 
with  which  they  are  connected.  They  are  afterwards  reproduced  under  a  skin  or  periosteum,  which  the 
animal  rubs  off  when  the  new  horns  have  attained  their  prqper  ^>e.  In  some  cases  of  disease,  the  earthy 
matter  is  again  absorbed  into  the  system,  the  cartilaginous  basis  predominates,  and  the  bones  become  soft 
and  tender.  This  takes  place  in  the  diseaso  of  youth  termed  Hckett^  and  in  a  similar  complaint  of 
advanced  life,  known  under  the  name  of  moUities  dstium.  In  other  instances,  bone  is  fonoied  as  a 
monstrous  proiduction,  in  organs  which  do  not  produce  it  in  a  state  of  health,  as  the  brain,  the  heart,  and 
the  placenta.    {Monroes  Outlines  of  Anaiotny,  p.  6S.) 

1887.  Cartilage  can  scarcely  be  said  to  differ  in  its  nature,  from  the  cartilaginous 
basis  of  the  bone.  It  is  of  a  fine  fibrous  structure,  smooth  on  the  surfiu^e,  and  re- 
markably elastic.  It  covers  those  parts  of  bones  which  are  exposed  to  friction,  as  the 
joints,  and  is  thickest  at  the  point  of  greatest  pressure.  By  its  smoothness,  it  facilitates 
the  motion  of  the  joints,  and  its  elasticity  prevents  the  bad  effects  of  any  violent  con- 
cussion.  It  is  intimately  united  with  the  bone,  and  can  scarcely  be  regarded  as  different 
from  an  elongation  of  the  cartilaginous  basis.  Where  it  occurs  at  a  joint  with  consider- 
able motion,  it  is  termed  articular  or  abducent  cartilage.  In  other  cases,  it  occurs  as  a 
connecting  medium  between  b6nes  which  have  no  articular  surfaces,  but  where  a  variable 
degree  of  motion  b  requisite.  The  ribs  are  united  to  the  breast-bone  in  this  noanner. 
Between  the  different  vertebrae,  there  are  interposed  layers  of  cartilage,  by  which  the 
motions  of  the  spine  are  greatly  facilitated.  As  these  connecting  cartilages  are  com- 
pressible and  elastic,  tlie  spine  is  shortened  when  the  body  remains  long  in  a  vertical 
position,  owing  to  the  superincumbent  pressure.  Hence  it  is  that  the  height  of  man  is 
always  less  in  the  evening  than  in  the  morning.  All  these  cartilages  are  more  or  less 
prone  to  ossification,  in  consequence  of  the  deposition  of  earthy  matter  in  the  interstices. 
To  this  circumstance  may  be  referred,  in  a  great  measure,  the  stiffness  of  age,  the 
elasticity  of  the  cartilages  decreasing  with  the  progress  of  ossification. 

1 888.  The  articulations  of  bones  exhibit  such  remarkable  differences,  in  respect  to 
surface,  connection,  and  motion,  that  anatomists  have  found  it  diflicult  to  give  to  eadi 
manner  of  union  an  appropriate  name  and  character.  We  shall  only  notice  the  most 
obvious  kinds  and  motions,  and  these  admit  of  two  divisions,  the  true  jomts  and  the 
motionless  junctions* 

1889.  In  the  motionless  Junctions,  the  connecting  surfaces  come  into  dose  and  per- 
manent contact,  as  in  the  serrated  edges  of  the  bones  of  the  human  skull,  or  the  even 
edges  of  the  bones  of  the  heads  of  quadrupeds  and  birds.  Sometimes  a  pit  in  one  bone 
receives  the  extremity  of  another  like  a  wedge,  as  in  the  case  of  the  human  teeth ;  in  other 
cases,  the  one  bone  has  a  cavity  with  a  protuberance  at  its  centre,  which  receives  another 
bone,  as  in  the  claws  of  cats,  seals,  &c.  The  human  ribs  are  united  with  tfae^  breast- 
bone by  the  intervention  of  cartilage,  as  are  the  two  sides  of  the  lower  jaw  with  eacl 
other  in  vertebral  animals. 

1 890.  In  true  joints  the  articular  surfaces  are  enveloped  with  cartilage,  remarkable 
for  the  smoothness  of  its  free  surface,  and  its  intimate  union  with  the  bone,  of  which 
it  forms  a  protecting  covering.  The  periosteum  is  not  continued  over  the  surface  oC 
the  cartilage,  but  is  prolong^  like  a  sheath  over  the  joint,  until  it  joins  that  of  the 
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oppootte  bone.  It  thus  forms  a  doee  bag  at  the  joints  in  which  nothing  from  witliout 
can  enter,  and  from  which  nothing  can  escape.  Into  this  bag  the  lubricating  liquor 
tanned  ^novia  is  conveyed.  It  is  secreted  by  a  mucous  membrane  on  the  interior  ;  on 
which  account,  as  it  in  some  cases  appears  like  little  bags,  the  term  b^rsa  mucosa  has 
been  bestowed  upon  it. 

1891  Ltgamemts.  Baidet  the  ibestti  fonned  bf  the  continuation  of  the  periosteum,  which  i«  too  slender 
to  retain  the  boaes  in  their  proper  place,  the  joints  are  (yamifthed  with  l^gam^nts.  liicse  are  membra nei 
of  a  dense  filirous  texture,  flexible,  dasCic,  and  poMesaed  of  great  tenacity.  They  have  their  insertion  in 
the  periosteum  and  bone,  with  which  they  are  intimately  united.  The  motions  which  Joints  of  this  kin<1 
■re  capsule  of  performing,  may  be  reduced  to  three  kinds,  flexion,  twisting,  and  slidini;.  In  Aexiun,  the 
firce  extremity  of  the  booe  which  is  moved,  approaches  the  bone  which  is  fixed,  describing  the  M^gmcut 
af  a  cxKcle,  whose  centre  is  in  the  joint  In  twutmg^  the  bone  which  is  moved  turns  round  its  own  axis, 
passing  through  the  articulation.  In  stidmg,  the  free  extremity  of  the  booe  moved,  approaches  the  bone 
which  Is  fixed;  in  a  straight  line 

S01SBCT.  2.     Muscular  Structure  of  Animtdt* 

1892.  The  muscles  are  the  organs  by  which  motion  is  executed:  they  unfold  the  most 
angular  mechanism  of  parts,  and  an  in6nite  variety  of  movements.  The  muscles 
appear  in  the  form  of  large  bundles,  consisting  of  cords.  These,  again,  are  formed  of 
smidlcr  threads,  which  are  capable  of  division  into  the  primary  filaments.  Each  muscle, 
and  all  its  component  cords  and  filaments,  are  enveloped  by  a  covering  of  cellular  mem- 
bnne,  liberally  supplied  with  blood-vessels  and  nerves.  —  At  the  extremities  of  the 
muscular  fibr^,  whm  they  are  attached  to  the  more  solid  parts,  there  are  usually  threads 
of  a  substance,  differing  in  its  appearance  from  the  muscle,  and  denominated  tendon 
or  sinew.  The  tendons  are,  in  general,  of  a  silvery  white  colour,  a  close,  firm,  fibrous 
texture,  and  possessed  of  great  tenacity.  The  thread  of  which  they  consist,  are  attached 
00  the  one  extremity  to  the  surfiue  of  a  bone,  or  other  hard  part ;  and,  on  the  other,  they 
are  varioudy  interspersed  among  the  fibres  or  btmdles  of  the  muscle.  —  They  are  consi- 
dered as  destitute  of  sensibility  and  irritability,  and  form  a  pasidve  link  between  the 
musde  and  the  bone,  or  other  point  of  support. 

IS93L  Mtades  are  the  matt  octfav  members  tff  tke  ammal  frame.  They  alone  possess  the  power  of 
irritability,  and  execute  aQ  the  motions  of  the  body.  The  causes  which  excite  them  to  action  may  bo 
tedneed  to  two  kinds.  In  the  first  the  will,  through  the  medium  of  the  nerves,  excites  the  irritability  of 
the  fins;  and,  in  the  second,  the  action  is  produced  by  the  application  of  external  objects,  either  directly 
or  by  the  medium  of  the  nervcsL  The  changes  which  take  place  in  the  tenacity  of  muscles  after  death 
are  very  remarkable.  The  same  force  which  they  could  resut  with  ease  in  a  living  state  is  sufficient  to 
tear  them  to  pieces  after  the  vital  principle  has  departed. 

1894.  The  Junctions  of  the  muades  are  either  those  of  rest  or  motion.  Many  animals 
protect  themselves  against  the  disturbing  movements  of  the  air  and  water,  by  placing 
their  bodies  in  a  prone  position.  To  give  still  greater  efficacy  to  this  protecting  attitude, 
they  retire  to  valleys,  woods,  or  dens,  on  the  earth,  or  to  the  deepest  places  in  the  waters ; 
and  are  thus  able,  by  the  weight  of  their  own  bodies,  and  the  advantage  of  their 
position,  to  oatlrve  the  elemental  war.  ^~  But  there  are  other  animals,  which,  while  they 
are  equally  cautious  to  make  choice  of  proper  situations  for  their  safety,  employ  in 
addition,  peculiar  organs  with  which  they  are  provided,  to  connect  themselves  more 
securely  vnth  the  ba&b  on  which  tliey  rest. 

ISaSL  Gratpmg.  The  JooOt  simple  of  these  expedients,  grasping,  is  displayed  by  bats,  birds,  and  insects, 
tai  the  eauployment  of  thrir  toes  and  claws  in  seizing  the  objects  of  their  support  In  birds,  the  assumption 
and  costinuance  of  this  attitude  is  accomplished  by  a  mechanical  process;  so  that  there  is  no  expenditure 
of  mnseuhir  energy.  In  every  case  of  this  kind,  the  claws  arc  so  admira)>ly  adapted  to  the  station  of  the 
animal,  that  the  detentioD  of  the  body  in  the  same  spot,  during  this  state  of  rest,  is  accompanied  with  Uttle 


189S.  Sueiian.  The  sucker  by  which  animals  fix  themselves  varies  greatiy  in  its  form,  and  even  strue. 
tarcL  In  the  limpet,  and  other  gasteropodous  MoIUisca,  its  surface  is  smooth  and  uniform ;  and  the 
'"" — '—  smtan  to  depend  00  its  close  application  to  every  part  of  the  oppoAng  surface.  In  other 
,  as  tne  leech  and  the  sea-urchin,  the  sucker  is  formed  at  the  extremity  of  a  tube;  the  muscuhur 
motions  of  which  may  serve  to  pump  out  any  air  which  may  remain,  after  the  organ  has  been  applied  to 
thesorfheeoftheboay. 

1§97.  Gemefftafiioii.  The  cemaOaUon  which  is  employed  by  animals  to  preserve  themselves  stationary, 
coaaMts  in  a  part  of  their  own  bodies  beiM  cemented  to  the  substance  on  which  they  rest.    This  takes 


to  the  rock. 

1S98.    Ute  muscular  motions  of  animals  are  standing,  walking,  leaping,  flying,  and 

1899.  Tn  standing  it  is  neoesiary  that  the  parts  of  the  body  be  so  disposed,  as  that  the  centre  of  gravity 
of  the  wfoide  body  fiUl  within  the  space  which  they  occupy,  and  that  the  muscles  have  sufficient  power  to 
eoonteraet  those  movements  which  might  dindace  the  body  fhnn  that  position.  It  is  obvious  that  the 
s  the  liadM,  and  the  more  equallv  they  are  distributed  on  the  inferior  side  of  the  body,  the 


mora  sccnreiy  will  the  coitre  of  gravity  be  retained  within  the  space  which  these  feet  include. 

190a  Walkiag  is  defined  by  Cuvier  to  be  a  motion  on  a  fixed  surface,  in  which  the  centre  of  gravity  is 
akemateiy  aaoved  by  one  put  of  the  extremities,  and  sustained  by  the  other,  the  body  never  being  at 
aaj  ttute  cem|Jetaly  suspended  over  the  ground.  It  is  produced  by  the  alternate  flexion  and  extension 
of  the  loBba,  aided  by  the  motions  of  the  trunk,  advancing  the  position  of  the  centre  of  gravity  in  the 


288  SCIENCE  OF  AGRICULTURE.  Part  II. 

1 901.  In  ammnls  unlh  many  feet,  as  the  MynSpodsL,  walking  is  peiformed  by  so  umform 
a  motion,  that  the  body  may  be  said  to  glide  along  the  surface. 

190SL  In  animal*  un'tk  four  Jtet,  **  each  step  b  executed  by  two  kgs  only;  one  belonging  to  the  ftve 
pair,  and  the  other  to  the  hindpao-;  but  sometimes  they  are  those  of  the  same  side,  and  sometimes  those 
of  <qq;>osite  fides.**  (Cum'er's  Comparative  Anatorr^,  Icct  vii,  a,  1.)  The  latter  is  that  kind  of  motion  in 
horses,  which  grooms  term  a  pace.  The  right  fore.leg  is  advanced  so  as  to  sustain  the  body,  which  la 
thrown  upon  it  by  the  left  hind-foot,  and  at  the  same  time^  the  latter  bends  in  mxler  to  its  being  moved 
forward.  While  they  are  off  the  ground,  the  right  hind.foot  begins  to  extend  itself,  and  the  moment 
they  touch  the  ground,  the  left  forefoot  moves  forward  to  support  the  impulse  of  the  right  foot,  which 
Bliewise  moves  forward.  The  body  is  thus  supported  alternately  by  two  legs  placed  in  a  diagonal  manner. 
When  the  right  fore-foot  mores,  in  order  to  sustain  the  body,  pushed  forward  by  the  right  hind.foot,  the 
motion  is  then  called  an  amble.  The  body,  being  alternately  supported  by  two  legs  on  the  same  side,  is 
obliged  to  balance  itself  to  the  right  and  left,  in  order  to  avoid  falling;  and  it  is  this  balancing  movement 
which  renders  the  ^ait  so  soft  and  agreeable  to  women  and  persons  in  a  weak  state  of  body.  {Cu9kr*9 
Comp.  AnaLf  led  vii.) 

1903.  ne  serpentine  motion  consists  in  bringing  up  the  tail  towards  the  head  by  bending  the  body  into 
one  or  more  curves,  then  resting  upon  the  tail,  and  extending  the  body,  thus  moving  forward,  at  each 
step,  nearly  the  whole  length  of  the  body,  or  one  or  more  of  the  curves  into  which  it  was  formed.  Among 
the  MoilCaca,  and  many  of  the  annulose  animals,  the  same  kind  of  motion  is  performed  by  alternate 
contractions  and  expansions,  laterally  and  longitudinally  of  the  whole  body,  or  of  those  parts  which 
are  i4>propriated  to  progressive  motion. 

19(H.  A  mode  qf  moving  analogous  to  walking,  is  performed  by  animals  who  have  suckers,  and  Is 
exemplified  in  the  leech,  which  at  every  step  advances  nearly  the  whole  length  of  its  body. 

1905.  In  the  action  of  leaping,  the  whole  body  rises  from  the  ground,  and  for  a 
short  period  is  suspended  in  tlie  air.  It  is  produced  by  the  sudden  extension  of  the 
limbs,  after  they  have  undergone  an  unusual  degree  of  flexion.  The  extent  of  the  leap 
depends  on  the  form  and  size  of  the  body,  and  tbie  length  and  strength  of  the  limbs.  Hie 
Myri6poda  are  not  ol>served  to  leap.  Many  of  the  spiders  and  insects  leap  with  ease 
forwanis,  backwards,  and  laterally.  In  those  which  jore  remarkable  for  this  faculty 
the  thighs  of  the  hind-legs  are  in  general  of  uncommon  size  and  strength.  Among 
reptiles  the  leaping  frog  is  well  known,  in  opposition  to  the  crawling  toad.  Among 
quadrupeds,  th6se  are  observed  to  leap  best,  which  have  tlie  hind  legs  longer  and  thicker 
than  the  fore-legs,  as  the  kangaroo  and  the  hare.  These  walk  with  difficulty,  but  leap 
with  < 


1906.  Serpents  are  said  to  leap,  by  foldins  their  bodies  into  several  undulations,  which  they  unbend  all 
at  once,  according  to  the  velocity  they  wish  to  give  to  their  motion.  Hie  jumping  maggot,  found  In 
choese,  erects  itself  upon  its  anus,  then  forms  its  body  into  a  circle,  bringing  its  head  to  the  tail ;  and. 
having  contracted  every  part  as  much  as  possible,  unbends  with  a  sudden  jerk,  and  darts  forward 
to  a  surprising  distance.  Many  crabs  and  Podiirse  bend  their  tail,  or  hairs  which  supply  its  |dace, 
under  their  belly,  and  then,  suddenly  unbending,  give  to  the  body  a  eonsideraUe  degree  of  progressive 
motion. 

1907.  Flying,  Flying  is  the  continued  suspension  and  progress^of  the  whole  body  in 
tlie  air,  by  the  action  of  the  wings.  In  leaping,  the  body  is  equally  suspended  in  the 
air,  but  the  suspension  is  only  momentary ;  in  flying,  on  tlie  contrary,  the  body  remains 
in  the  air,  and  acquires  a  progressive  motion  by  repeated  strokes  of  the  wings  on  the 
surrounding  fluid.  Tlie  centre  of  gravity  is  always  below  the  insertion  of  the  wings  in 
the  bodies  of  flying  animals  to  prevent  them  from  falling  on  their  backs,  but  near  that 
point  on  which  the  body  is,  during  flight,  as  it  were  suspended.  Ilie  action  of  flying  is 
performed  by  animals  belonging  to  diflTerent  class^.  Among  the  MammiUa,  bats  dis- 
play this  faculty,  by  means  of  wings,  formed  of  a  thin  membrane  extending  between 
the  toes,  which  are  long  and  spreading,  between  the  fore  and  hind  l^s,  and  between  the 
hind  legs  and  the  tail.  In  birds,  the  wings,  which  occupy  the  place  of  the  anterior 
extremities  in  the  Mammtllia,  and  are  the  organs  of  flight,  consist  of  feathers,  which  are 
stronger  than  those  on  the  body,  and  of  greater  length.  Among  reptiles,  the  flying  linund 
may  be  mentioned,  whose  membranaceous  wings,  projecting  from  each  ude  of  the  body, 
without  being  connected  with  the  legs,  enable  it  to  fly  from  one  tree  to  another  in  search 
of  food.  A  few  fishes  are  likewise  capable  of  sustaining  themselves  for  a  short  time  bj 
means  of  their  fins ;  these  are  tenned  flying  fish.  Spiders  are  able  to  move  in  the  air  l^ 
means  of  their  threads. 

1908.  Swimming  is  the  same  kind  of  action  in  water,  as  flying  is  in  air.  The  organs 
which  are  employed  for  this  purpose  resemble  the  oars  of  a  boat  in  their  mode  of  action, 
and  in  general  possess  a  considerable  extent  of  surface  and  freedom  of  motion.  Swim- 
ming,  however,  is  not  confined  to  those  animals  which  are  furnished  with  oars  or 
swimmers.  Many  animals  move  with  ease  in  the  water  by  means  of  repeated  unduladons 
of  the  body,  as  serpents,  eels,  and  leeches ;  or  by  varying  the  form  of  the  body  by 
alternate  contractile  and  expansive  movements,  as  the  Mediks®. 

1 909.  In  these  different  displays  of  voluntary  motion,  the  muscles  are  only  able  to 
continue  in  exercise  for  a  limited  period,  during  which  the  irritability  diminishes,  and 
the  further  exertion  of  their  powers  becomes  painful.  When  thus  fatigued,  animals 
endeavour  to  place  themselves  in  a  condition  for  resting,  and  fall  into  that  state  of 
temporary  lethargy,  denominated  sleep, 

1910.  The  positions  assumed  by  animals  during  deep  are  extremely  various.  In  the 
horse,  they  even  differ  according  to  circumstances.     In  the  field  he  lies  down,  in  the 
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stable  he  standi     Dogs  uid  cats  fonn  tlidr  bodies  into  a  circle^  while  binb  place  their 
heads  under  their  wings. 

1911.  l%e  arimarjf  mode  ofafoev  U  likewise  exoeedingljr  Tjurioot  in  diftreot  animsk,  and  in  the  naae 
aniaul  is  frestlT  influeoced  by  habit  It  in  general  depends  on  circumstances  connected  with  food.  It  Is 
pralMiMe,  that  au  animals,  homerer  low  in  the  scale,  have  their  stated  intervals  of  repose,  although  we  are 
as  jK  unacquainted  either  with  the  position  which  many  of  them  assume,  or  the  periods  dunag  which 
th^zcpose. 

SuKBCT.  3.     Structure  of  the  Nervtmt  Syttem. 

1912.  The  nervous  stfetem,  hj  containing  the  organs  of  sensation  and  Tolition,  is  that 
whi(^  distinguishes  animal  fixxn  vegetable  beings.  It  consists,  in  the  vertebrated  animals, 
of  the  brain,  the  spinal  marrow,  and  the  nerves. 

1913^  The  brainy  exclusive  of  its  integuments,  appears  in  the  form  of  a  soft,  compres* 
sible,  slightly  viscous  mass.  The  spinal  marrow  originates  with  the  brain,  and  consists  of 
four  cords  united  in  one  body.  The  nerves,  also,  originate  in  the  brain  or  spinal  mar- 
row. Some  of  them  appear  to  have  a  simple  origin ;  but,  in  general,  several  filaments, 
from  difierent  parts  of  the  brain  or  spinal  marrow,  unite  to  form  the  trunk  of  a  nerve* 
Uns  trunk  again  subdivides  in  various  ways ;  but  the  ramifications  do  not  always  ex- 
hibit a  proportional  decrease  of  sixe.  It  frequently  happens  that  the  branches  of  the 
same  nerve,  or  of  difierent  ones,  unite  and  separate  repeatedly  within  a  small  space, 
forming  a  kind  of  network,  to  which  the  name  plexus  has  been  applied.  Sometimes 
filaments  pass  fixym  one  nerve  to  another ;  and,  at  the  junction,  there  is  usually  an 
enlargement  of  medullary  matter  termed  a  ganglion.  Numerous  filaments,  from  dif- 
iSoent  nerves,  often  unite  to  form  a  ganglion,  from  which  proceed  trunks  frequently  of 
greater  magnitude  than  the  filaments  which  entered^  Thus  nerves,  very  different  in  their 
origin,  fonn  communications  with  one  another ;  so  that  the  whole  nervous  system  nuy 
be  considered  as  a  kind  of  network,  between  the  different  parts  of  which  an  intimate  con- 
nection subsists.  In  consequence  of  this  arrangement,  it  is  often  matter  of  very  great 
difficulty  to  ascertain  the  origin  of  those  fila^iients,  which  unite  to  constitute  the  trunk  of 
a  nerve.  In  some  instances,  they  appear  to  arise  from  the  surfiue  of  the  brain  or  spinal 
marrow ;  in  other  cases,  from  the  more  central  parts. 

1914.  The  krain,  in  the  animals  without  vertebra,  is  destitute  of  the  protecting  bony 
covering,  which  forms  the  head  and  back  bone  in  the  vertebral  animals.  The  brain 
itself  Is  much  more  simple  in  its  structure.  Independently  of  very  remarkable  dif- 
ferences in  the  structure  of  the  nervous  system  in  the  difierent  genera  of  invertebral 
animals,  there  may  still  be  perc^ved  two  models,  according  to  which,  the  organs  belong- 
ing to  it  axe  arranged.  In  the  first,  the  brain  is  situated  upon  the  oesophagus,  and  presents 
difierent  forms  according  to  the  species,  appearing  more  like  a  ganglion  than  like  the  brain 
of  the  vertebra]  animals.  It  sends  oCf  several  nerves  to  the  mouth,  eyes,  and  feelers.  Two, 
one  on  each  side,  pass  round  the  oesophagus,  and,  uniting  below,  form  a  ganglion  in  some 
cases  larger  than  what  is  considered  the  true  brain.  From  this  ganglion,  nerves  are 
likewise  sent  off  to  different  parts  of  the  body.    The  animals  in  which  this  nervous  system 

.  prevails  belong  to  the  great  division  termed  MoU^sca.  In  the  second,  the  brain  is  situ- 
ated as  in  the  MoU^sca,  sending  out  nerves  to  the  surrounding  parts,  and  likewise  one 
aerre  on  each  side,  which,  by  their  union,  form  a  ganglion,  from  which  other  nerves 
issue.  This  ganglion  produces  likewise  a  nervous  cord,  which  proceeds  towards  the 
extremity  of  the  body,  forming  throughout  its  length  ganglia,  from  which  small  nerves 
proceeJ  ;  this  cord,  at  its  commencement,  is,  in  some  cases,  double  for  a  short  distance. 
It  has  been  compared  to  the  medulla  oblongata,  and  spinal  marrow  of  the  vertebral 
anhnals.  This  kind  of  nervous  system  is  peculiar  to  the  annulose  animals.  There  are 
usually  ganglia  on  the  nervous  cord,  corresponding  with  the  number  of  rings  of  which 
the  body  consists. 

1915.  Tkejundicms  of  the  brain  and  nervous  sjf stems  the  organs  of  perception,  as  of 
•ondi,  of  heat,  of  light,  of  hearing,  of  smell,  and  of  taste ;  and  also  the  fiiculties  of  the 
mind,  we  pass  over  as  belonging  chiefly  to  the  anatomy  and  physiology  d  the  human 
frame,  and  therefore  less  immediately  connected  with  the  animals  used  in  agriculture* 
IW  reader  will  find  these  sutjects  ably  treated  by  Dr.  Fleming. 


Chap.  III. 


Animai  Ckemistryi  or  the  Substdnces  which  enter  into  the  Composition  of  the  Bodies  of 

Ammals. 

19I(>.  T%e  elementary  principles  of  the  animal  kingdom  have  been  ascertained  with 
coBsiderBble  precision ;  but  the  binary,  ternary,  or  other  compounds  which  they  form, 
have  not  been  investifnted  with  so  much  success.     As  these  various  ingredients  are 
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brought  into  union  in  the  animal  system  by  the  agency  of  the  vital  principle,  their  state 
of  combination  may  be  expected  to  differ  widely  from  the  ordinary  results  of  electric 
attraction.  When  such  compounds  of  organisation  are  submitted  to  analysis,  the  influ- 
ence of  the  vital  principle  having  ceased,  the  products  obtained  may  be  regarded,  in 
many  cases,  as  modifications  of  the  elements  of  the  substance,  occasioned  by  the  pro- 
cesses employed,  rather  than  the  display  of  the  number  or  nature  of  the  ingredients,  as 
they  existed  previously  to  the  analytical  operations.  Hence  the  great  caution  requisite 
in  drawing  conclusions  r^^arding  the  composition  of  animal  bodies. 

1917.  JTie  eUmentary  substances  which  are  considered  as  entering  into  the  parts  ofani' 
mals  are,  carbon,  hydrogen,  oxygen,  azote,  phosphorus,  sulphur,  €uoric  acid,  muriatic 
add,  iodine,  potash,  soda,  ammonia,  lime,  magnesia,  silica,  iron,  and  manganese. 

1918L  Carbon  exists  in  various  states  of  combinatsoa  In  the  fluids,  as  well  as  in  the  solids,  of  erery 
animal  \  and  has  been  detected  in  the  fonn  of  charcoal  in  the  lungs,  when  animal  substances  are  exposed 
to  a  high  tamperature  in  closed  vessels,  the  charcoal  which  is  produced  diflters  considerably  from  that 
which  is  obtained  by  the  same  means  from  vegetables.  It  is  more  glossy  In  appearance,  and  is  indnented 
with  much  greater  difficulty. 

1919.  Ifydrogen  is  universally  distributed  in  the  animal  kingdom ;  it  occurs  as  a  constituent  ingredient 
of  all  the  fluids,  and  of  many  of  the  solids.  It  is  invariably  in  a  state  of  comlrinatioa  with  charcoal ;  for, 
as  far  as  we  Icnow,  it  has  never  been  detected  in  an  uncombined  or  separate  state  It  has  been  ftmnd  in 
the  human  intestines,  in  the  form  of  carburetted  hydrogen. 

1990.  Oxygen  is  as  widely  distributed  as  the  preceding,  in  the  fluids  and  solids  of  all  animals.  A  constant 
supply  of  it  from  the  atmosphere  is  indispensably  necessary  to  the  continuation  of  animal  life.  It  occurs, 
not  only  in  combination  with  other  bodies,  but  probably,  likewise  in  a  separate  state,  in  the  air-bag  or 
fishes,  m  which  it  is  found,  varying  in  quantity,  according  to  the  species,  and  the  depth  at  which  the 
fishes  have  been  caught.    It  is  common^  m  union  with  charcoal,  forming  carbonic  add. 

19S1.  Axoiic  gas  is  very  widely  distributed  as  a  component  part  of  animal  substancea  It  oecurs  in 
almost  all  the  fluids,  and  in  those  solid  parts  which  have  carbon  as  a  base.  The  almost  universal  pfe- 
valence  of  this  principle  in  animal  substances  constitutes  one  of  the  most  certain  marks  by  which  uiey 
may  be  distinguished  from  vegetables.  Azote  likewise  occurs,  in  an  uncombined  state,  in  the  air-bag  of 
some  fishes. 

1922.  Photpkormt.  This  hiflammable  body  exists,  in  unicm  with  oxygen,  in  the  state  of  phosphoric 
acid,  in  many  of  the  solids  and  fluids  of  animals.  Its  existence,  however,  in  an  unoomldnea  state,  has 
not  been  satisikctorily  determined,  although  there  appears  a  tendency  to  refer  the  luminousness  of  several 
animals  to  the  slow  combustion  of  this  substance.  Even  phoq>horic  acid  can  scarcely  be  said  to  exist  in 
a  separate  state,  being  found  in  combination  with  potash,  soda,  ammonia,  lime,  or  magnesia. 

192S.  Sulphur,  in  combination,  exists  in  considerable  abundance  in  animal  substances.  It  can  scarcely 
be. said  to  occur  in  a  separate  state  in  animals;  at  least,  the  experiments  which  may  be  quoted  as 
encouraging  such  a  supposition  are  by  no  means  decisive.  United  with  oxygen,  in  the  form  of  sulphuric 
acid,  it  exists  in  combination  with  potash,  soda,  and  lime. 

1984^  Fluoric  add  has  been  detected  in  bones  and  urine.  In  a  state  of  coodilnation  with  Ume. 

1925.  Muriatic  add  exists  in  a  great  number  of  the  animal  fluids,  in  combination  with  an  alkali^  as  in 
the  ammonia  and  soda  of  urine. 
'  J9Sa  Iodine  has  tieen  detected  in  sponge. 

1927.  PoCosA'exisU  hi  combination  with  the  sulphuric,  muriatic,  or  phosphoric  acids ;  but  it  Is  fiu  from 
abundant  in  animal  fluids. 

192&  Soda  is  present  in  all  the  fluids  in  various  states  of  combination,  and  is  more  abundant  than  the 
preceding  It  gives  to  many  of  the  secretions  the  alkaline  property  of  changing  vegetable  blues  into 
green.    It  is  found  in  union  with  the  carbonic,  phosphoric,  sulphuric,  and  muriatic  acida 

1929.  Ammonia  exists  in  its  elements  in  all  the  fluids,  and  many  of  the  solids,  of  animals,  and  is  fte. 
quentiy  produced  during  putrefaction.  These  elements  arc  likewise  found  united  in  the  system,  and  the 
alkali  then  appears  in  union  with  the  various  acids,  as  the  phosphoric,  muriatic,  and  lactic: 

1930.  LimCy  of  which  the  hard  parts  of  animals,  such  as  bones  and  shells,  are  principally  composed,  is  of 
universal  occurrence.  It  is  always  in  a  state  of  combination,  and  chiefly  with  the  cartxmic  or  phosphoric 
acida 

1931.  yfagnetia  occurs  sparingly.  It  has  been  detected  in  the  bones,  blood,  and  some  other  substances, 
but  always  m  small  quantity,  and  chiefly  in  union  with  phosphoric  acid. 

1932.  Silica  occurs  more  sparingly  than  the  preceding,  it  is  found  In  the  hair,  urine,  and  urinary 
calculi 

1933L  Iron  has  hitherto  only  been  detected  in  the  colouring  matter  of  the  blood,  in  bile,  and  in  mUk. 
Its  peculiar  state  of  combination  in  the  blood  has  given  rise  to  various  coi^ectures ;  but  a  satisfactory 
solution  of  the  question  has  not  yet  been  obtained.    In  milk,  it  appears  to  be  in  the  state  of  i^osphate. 

1934k  Manganc$e,  in  oxide,  has  been  observed,  along  witli  uron,  in  the  ashes  of  hair. 

1935.  Such  are  iJts  simple  substances  which  have  been  detected  by  chemists  in  the 
solids  and  fluids  of  animals ;  but  seldom  in  a  free  state,  and  often  in  such  various 
proportions  of  combination  to  render  it  extremely  difficult  to  determine  their  true 
condition. 

1936.  The  compounds  of  orgamsatUm  are  gelatine,  albumen,  fibrin,  mucus,  urea,  sugar, 
oik,  and  acids. 

1937.  Gelatine  occurs  in  nearly  a  pure  state  in  the  air-bags  of  diflbrent  kinds  of  flshcs,  as,  fbr  example. 
Isinglass,  which,  if  dissolved  in  hoi  water  and  allowed^to  cool,  forms  jellv.  When  a  solution  of  tannin  is 
An^pcd  into  a  solution  of  gelatine^  a  union  takes  place,  and  an  insoluble  precipitate  of  a  whitish  c<riour 
fldls  to  the  bottom.  It  is  on  the  union  of  the  tannin  of  the  oak  buk  with  the  geUtinc  of  the  hides,  that  tbe 
process  of  tanning  leather  depends.  Gelatine  exists  in  abundance  in  difllbrent  parts  of  animals,  as  bones, 
muscles,  skin,  ligaments,  membranes,  and  blood.  It  is  obteined  from  these  substances  by  boiling  them 
In  warm  water ;  renfoving  the  impurities,  by  skimming,  as  they  rise  to  the  surftce,  or  by  subsequent 
straining  and  clarifying.  It  is  then  boiled  to  a  proper  consistence.  It  is  the  characteristic  ingredient  of 
the  softest  and  most  flexible  parts  of  animals. 

193ft.  Gelatine  is  extensive^  used  in  the  arts,  under  the  names  of  glue  and  rise,  on  account  of  its  adhetive 
quality,  and  to  give  the  requisite  stifihess  to  certain  articles  of  manufacture.  In  domestic  economy,  it  is 
fikewise  employed  in  the  form  of  Jelly,  and  in  the  formation  of  various  kinds  of  soup  What  is  termed 
Portable  &nm  is  merely  ]elly  which  has  been  dried,  having  been  previously  seasoned,  according  to  the 
tastc^  with  diff^ent  spicea 

1939.  AUmmeny  the  white  of  an  egg,  exists  in  great  abundance,  both  in  a  coagulated 
and  liquid  state,  in  the  different  parts  of  animab.     Hair,  nails,  and  horn  are  oompoaed 
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of  h.  It  appean  likewise  es  a  cvNMdtucBt  of  bone  and  ihell ;  and  then  aie  few  of 
the  fluid  or  soft  parts  of  animals  in-which  it  does  not  eiist  in  abundance.  What  has 
hitherto  been  termed  the  Jteam  of  Bile  it,  according  to  Beiaelius,  analogous  to  mXhummn. 

I9ia  J&itmem  it  enienshefy  u$td  in  the  artt.  When  qaread  thin  od  an  j  lubtUnee,  it  toon  drio,  an4 
fKnu  a  OMtiog  of  Taniah.  lU  adiMaiTe  power  ia  Hkcwte  fwnaideraMe.  Wbon  nibbed  on  leather.  It 
mcreaaca  ita  sapplcoe«&  But  its  chief  uae  la  in  dariiying  liquom  For  thla  puipoae,  any  aubatance 
aboonding  in  albumen,  aa  the  white  of  ema,  or  the  aenim  of  Hood,  la  mixed  with  the  liquid,  and  the 
whole  heated  to  near  the  boiling  point.  The  aUmnien  cooguhUea,  and  fldla  to  the  bottom,  oairylng  alone 
with  it  the  lapmUaea  which  were  napcaded  in  the  tuid,  and  which  rendered  it  mvidd^  tfthelSur 
eentaina  alcohol,  the  appUcation  of  heat  to  unncc«aiar7.  ^^ 

1941.  FVMn  exists  in  the  blood,  and  was  formerly  called  the  flbpous  pot  of  the 
blood.  It  likewise  exists  in  all  muscles,  fonning  the  essential  part,  or  baas,  of  these 
organs.  It  exhibits  many  remarkable  varieties,  as  it  appears  in  the  flesh  of  quadrupeds, 
birds,  and  fishes ;  but  has  not  hitherto  been  turned  to  any  particular  use. 

1942.  Extractive  exists  in  the  muscles  of  animals,  in  the  blood,  and  in  the  brain.  It 
oonununicates  the  peculiar  flavour  of  meat  to  soups.  In  the  opinion  of  Fouicroy,  the 
brown  crust  of  roairted  meat  consists  of  it. 

1943.  The  soft  parts  ^animals  are  constituted  ^tkesejaur  substances,  which  also  enter 
into  the  composition  of  the  hard  parts  and  of  the  fluids.  Tbey  are  readily  distinguishable 
fiom  one  another.  Extractive  alone  b  soluble  in  alcohol ;  gelatine  is  insoluble  in  cold, 
but  soluble  in  hot,  water ;  albumen  is  soluble  in  cold,  and  insoluble  in  hot,  water ;  the 
fibrin  is  equally  insoluble  in  hot  and  cold  water.  Tbey  are  variously  mixed  or  united ; 
and  as  they  consist  of  some  elementaiy  principles,  chiefly  carbon,  hydrogen,  oxygen,  and 
aaot^  it  is  probable  that  they  are  in  many  cases  changed,  the  one  into  the  other,  by  the 
living  principle ;  a  transnutation  which  the  chemist  has  succeeded  in  accomplishing,  and 
which  may  soon  be  of  advantage  in  the  arts.  The  proportion  of  carbon  iqjpean  to  be 
leait  in  gelatine  and  greatest  in  fibrin. 

1944.  Mucus  occurs  in  a  liquid  state  in  the  animal  economy,  as  a  protecting  covering 
to  difioent  organs.  It  neceasaxily  difiers  in  it^  qualities,  according  to  the  purposes  it  u 
dpirined  to  lerre.  In  the  nose,  it  defends  the  organ  of  smell  from  the  drying  influence  of 
the  air ;  in  the  bladder,  it  protects  the  interior  from  the  contact  of  the  add  of  the  urine ; 
while  it  preserves  the  gall-bladder  from  the  action  of  alkaline  bile.  It  does  not  contain 
any  suspended  particles  like  the  blood,  but  is  homogeneous.  (J>r,  Tsungp  jtnnais  ofPhiL^, 
voL  iL  p.  117.)  When  inspissated,  it  constitutes,  in  the  opinion  of  some,  the  basis  of  the 
epidermis,  horns,  naSbs  and  feathers.  But  the  difficulty  of  obtaining  it  in  a  pure  state,  and 
the  discordant  characters  assigned  to  it  by  difiTerent  chemists,  prevent  us  fiom  reposing 
confidence  in  the  accuracy  of  the  analysis  of  those  substances,  of  which  it  is  considered 
as  farming  an  essential  ingredient. 

1945.  Urea  is  a  substance  obtained  by  evaporation  and  trituration  from  the  urine  of 
the  Mammalia  when  in  a  state  of  health.  In  the  human  sulgect  it  is  less  abundant 
after  a  meal,  and  nearly  disappears  in  the  disease  called  diabetes,  and  in  aflections  of 
Ihe  liver. 

1946.  Sugar  exists  in  considerable  abundance  in  milk,  and  in  the  urine  of  persons 
labouring  under  diabetes.  In  the  latter  fluid,  it  is  to  be  considered  as  a  nM>rbid  secretion 
of  the  kidneys,  occupying  the  natural  situation  of  the  urea.  In  milk,  however,  it  exists 
as  a  constituent  principle,  and  may  readily  be  obtained  by  the  following  process :  evapo- 
rate firesh  whey  to  the  consistence  of  honey,  dissolve  it  in  water,  dariiy  with  the  whites  of 
eggs,  and  again  evaporate  to  the  consistence  of  syrup.  On  cooling,  white  cubical  oystala 
win  be  obtained,  but  less  sweet  than  v^etable  eugar. 

1947.  (HU  vary  greatly  as  to  colour,  consistence,  smell,  and  other  characters.  They 
possess,  however,  in  cmnmon,  the  properties  of  the  fixed  cnls,  in  being  liquid,  either 
natuiaUy  or  when  exposed  to  a  gentle  heat,  insoluble  in  water  and  alcohol,  leaving  a 
greasy  stain  upon  paper,  and  being  highly  combustible.  Tliey  sue  distinguished  as 
ipennarati,  ambergris,  &t,  and  common  oils. 
'  19I&  ^p«rinu«tfeon«titutci  the  principal  part  of  the  brain  of  the  whale^  and  to  freed  fhnn  the  oil  which 

ilea  it  by  draining  and  aaueesing,  and  afterwaxda  by  the  emploTinent  of  an  aUcaline  He,  which 

J  the  reoudndcr.    It  to  then  waihed  in  water,  cut  into  thin  pieoeB  with  a  wooden  knife,  ahd 
I  to  the  air  to  dry.    It  to  used  in  medicine  and  candlemaking. 

'   "vriM  to  found  in  the  intestines  of  the  spennaceti  whale,  and  in  those  only  which  are  in  a 

It  apMars  to  lie  the  excrtment,  altered  l^  a  long  retention  in  the  intestines,  and  therefore 

SBaieciy  merits  a  place  among  the  natural  ingredients  of  the  animal  system.  •  Upon  being  voided  by  tlie 

—' — '  '^  '    la  on  the  snrfiu%  of  the  sea,  and  has  been  found  in  various  quarters  of  the  globe.    It  usually 


animal,  it  floats  on  the  snrfiu^bf  the  sea,  and  has  been  found  in  various  quarters „ 

hm  the  beafcaef  effttlcllsh  adhering  to  it    It  to  employed  hi  atnaU  quantities  by  druggtots  and  perAimers. 
19Sa  Fat  eoosiats  of  two  substances,  suet  and  oil.    It  to  usually  purified  by  separaUng  the  vesseto  and 
aarmtajBi's  which  adhere  to  it,  by  repeatedly  washing  with  cold  water,  and  afterwards  melting  it,  along 
via  bol&ng  water. 

1951.  TaUaw  to  thefttoCrmnhMrtingeniBBda^aiid  to  hsrdigMi  brittle ;  while  the  fat  of  the  hog,  called 
Av<  to  Joft  #od  acmiaaid.  Its  uses,  as  an  article  of  food,  in  the  making  of  candles,  hard  soap,  and  oint- 
■Kott,  and  to  diminish  fBction,  are  well  known. 

19^  ^%rprouettk$  ^  oils  depend'  In  «greetdegre«en  the  omde  of  preparation,  with  the  exception  of 
die  BilHiii,  vha^  lahiw  flnn  thefc^Mt  ef  aaimal  ftom  wfaich  the  oil  has  been  derived.  Sptrmaceti  oil  Is 
eoBsidcred  as  the  thinnest  of  the  animal  oUik  and  the  fittest  for  burning  in  lamps.  It  to  obtained  from  the 
by  draining  and  pressure  TrtAt  oil  to  proouved  by  meltlag  the  Uubber,  or  external  layerof 
■MMath  theskbr  of  dimaant  tfada  of  whales  and  leato.  Fnan  the  process  employed,  H 
U  2 
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contains,  betides  the  oil,  selatine,  albumen,  and  other  animal  matters,  which  render  it  thick,  dark, 
coloured,  and  disposed  to  become  rancid.  F/sA  oU  is  sometimes  extracted  flrom  the  entire  flsh  (as  the 
sprat,  pilchard,  and  herring,  when  they  occur  in  too  great  quantities  to  be  salted),  tiy  boiling  in  water, 
and  skimming  ofi*  the  oil,  as  it  appears  on  the  surface.  In  general,  however,  the  oil  is  obtained  ftom  the 
livers  of  flsh,  in  which  it  is  lodged  in  cells. 

1 953.  The  acids  found  in  animals  consist  of  various  proportions  of  caiiwn,  hydrogen, 
oxygen,  and  azote.  Some  of  them  are  peculiar  to  tlie  animal  kingdom,  and  others  exist 
in  equal  abundance  in  plants.  • 

1964^  The  uric  or  Uthie  acid  abounds  in  urine,  and  appears  to  be  a  production  of  the  kidneys.  The  taeiie 
acid  is  common  in  the  animal  fluids,  l^e  amniotic  add  has  been  found  in  the  uterus  of  a  cow.  The 
formic  acid  is  procured  by  distilling  ants.  The  bennoic,  oxalic,  acetic,  and  malic  acids  are  common  both 
to  plants  and  animals,  but  seldom  occur  in  the  latter. 

1 955.  Tliese  elements,  by  combining  in  different  proportions,  exhibit  a  great  variety 
of  separate  substances.  The  earthy  salts  are  likewise  abundant ;  and  when  they  occur  in 
a  separate  state,  they  strengthen  the  albuminous  framework,  and  form  the  skeleton,  giving 
stability  to  the  body,  and  acting  as  levers  to  the  muscles.  The  alkaline  salts  occur  in  the 
greatest  abundance  in  the  secreted  fluids. 

1956.  Thejluids  consist  of  those  juices  which  are  obtained  from  our  food  and  drink, 
such  as  the  chyle,  and  are  termed  crude  of  the  blood,  or  prepared  from  the  crude  fluids,  and 
destined  to  communicate  to  every  part  of  the  body  the  nourishment  which  it  requires ; 
and  of  those  fluids  which  are  separated  from  the  blood,  in  the  course  of  circulation,  such 
as  the  bile,  and  termed  secreted  fluids.  These  are  all  contained  in  appropriate  vessels, 
and  are  subject  to  motion  and  change. 

1957.  The  solids  are  derived  from  the  fluids,  and  are  usually  divided  into  the  soft  and 
hard.  The  soft  solids  consist  chiefly  of  what  is  termed  animal  matter,  of  combinations 
of  carbon,  hydrogen,  oxygen,  and  azote.  They  consist  of  fibres,  which  are  usually 
grouped  into  faggots ;  of  plates,  which,  crossing  one  another  in  various  directions,  give 
rise  to  cellular  structure,  or  of  a  uniform  pulpy  mass. 

195a  7^  .fibrous  texture  may  be  observed  in  all  the  muscles,  tendons,  and  ligaments,  and  in  the  bones 
of  many  animals,  especially  before  birth.  These  fibres,  however  minutely  divided,  do  not  appear  to  be 
hollow,  like  those  of  the  vegetable  kingdom. 

1959.  7%r  cellular  texture  is  universally  distributed  in  the  form  of  membranes,  whici)  invest  every 
organ,  the  bundles  of  fibres  in  every  muscle,  and,  by  forming  tubes  with  the  addition  of  the  fibrous 
texture,  constitute  the  containing  vessels.  The  substance  gives  form  to  all  the  difl^rcnt  parts,  and  is 
that  particular  portion  which  is  first  formed,  and  whigh  constitutes  the  frame  on  and  within  which  the 
other  materials  of  the  system  are  deposited.  It  readily  expands  by  the  increase  of  its  contents ;  and, 
with  equal  ease,  contracts,  when  the  distending  cause  is  removed. 

1960.  Tke  pulpsf  texture  is  confined  to  the  brain  and  nerves,  the  liver,  kidneys,  and  other  secreting 
organs  of  the  system.  Its  composition  appears  to  tlie  eye  homogenous,  and  its  form  is  regulated  by  its 
cellular  envelope; 

1961.  7%«sesq/tfo/jAalonearecapaUeofpossessing  the  faculty  of  sensation.  By  thnr  aid,  the  nervous 
energy  is  exerted  on  the  difibrent  parts  of  the  Dody ;  and,  through  them,  the  impressions  of  external  ohiects 
are  received. 

1962.  The  hard  solids  consist  either  of  cartilage,  which  resembles,  in  its  Qualities,  coagulated  albumen ; 
or  of  iMne,  formed  by  various  combinations  of  earthy  ealu.  They  are  destitute  of  sensation,  and  arc 
chiefly  employed  in  defending  the  system  fVom  injury,  giving  it  the  requisite  stability,  and  assisting  the 
muscles  in  the  execution  of  their  movements. 

1963.  The  proportion  between  the  solids  and  fluids  is  not  only  remarkaUy  diflferent  in  diflfarent  qiecie% 
but  in  the  same  species,  in  the  various  stages  of  growth. 


CHAr.  IV. 

AninuU  Physiology  ;  the  Digestive,  Circulating,  and  ReproducHoe  Functions  cf  Anxmai%^ 

SxcT.  I.     Of  the  Digestive  System. 

1964.  The  instinct  of  animals  for  food  presides  over  the  organs  of  the  stomacfa. 
Hunger  is  felt  when  the  stomach  is  empty ;  it  is  promoted  by  exercise,  cold  air  applied 
to  the  skin,  and  cold,  add,  or  astringent  fluids  introduced  into  the  stomach.  Inactivity, 
warm  covering,  the  attention  diverted,  and  warm  fluids,  have  a  tendency  to  allay  the 
sensation. 

1965.  Thirst  is  accompanied  with  a  sensation  of  dryness  in  the  mouth.  This  dr3rness 
may  be  occasioned  by  excessive  expenditure  of  the  fluids,  in  consequence  of  the  drynMs 
or  saltness  of  the  food  which  has  been  swallowed ;  or  to  their  deficiency,  from  the  state 
of  the  organs. 

1966.  Both  hunger  and  thirst,  besides  being  greatly  influenced  by  habit,  exhibit  Teiy 
remarkable  peculiarities,  according  to  the  species  and  tribes  of  animals. 

1 967.  Those  wliich  live  on  the  spoils  of  the  animal  kingdom  are  said  to  be  camivoroaa» 
when  they  feed  on  flesh  ;  pi&dvorous,  when  they  subsist  on  fishes ;  and  insectivorous, 
when  they  prey  on  insects.  Again,  those  animals  which  are  phytivorous,  or  subsist  on 
the  products  of  the  vegetable  kingdom,  are  either  granivorous  and  feed  on  seeds  ; 
graminivorous,  pasturing  on  grsss ;  or  heibivorous,  browsing  on  twigs  and  shrubs. 
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19GS.  BetldaAMe  mbalamees wkiek  mtmah  make tueofoM  fitoi,  tPoter iM  Ukewue  emplo^d  as  drink, 
and  u  the  rehicle  of  nutritkms  matter.  Salt  b  neoetMiity  mixed  with  the  drinlc  of  the  inhablunts  of 
the  ocean,  and  is  reiiahed  by  man  and  many  other  animals.  Other  inorganic  subiUnces  are  likewise 
employed  for  a  variety  of  puiposes.  Many  saragcs  make  use  of  steatite  and  clay  along  with  their  food. 
"Die  oommoo  earthworm  swaUows  the  soil,  from  which,  in  its  passage  through  the  intestines,  it  extracta 
its  nourishment 

\Sf^  bk$ameeata^amb$taneei  are  swaUoved/or  other  frnjiota  than  mmrUkwtenL  Stones  are  retained 
In  the  stomach  of  birds  to  assist  in  triturating  the  grain.  Hie  mtAt  is  said  to  satisfy  bis  hunger  by  flJling 
his  stomach  with  mud. 

SccT.  II.     Of  the  drculoHng  Syttem. 

1970.  Thefood  being  reduced  to  a  ptiUaceota  mass,  and  mixed  with  a  Tariety  of  secreted 
fioids,  by  means  of  the  digestive  organs,  is  in  this  state  denominated  chyme.  Hiis  mix- 
ture exhibits  a  chemical  constitution  nearly  approaching  that  of  blood,  into  which  it  is 
destined  to  be  oonverted,  by  the  separation  of  the  useless  from  the  useful  part.  This  is 
eflected  by  certain  vessels  called  lacteals,  which  absorb  the  nutritious  part  of  the  chyme, 
and  convey  it  to  a  particular  receptacle.  Another  set  of  absorbents,  the  lymphatics, 
take  up  ail  the  substances  which  have  been  ejected  from  the  circulation,  and  which  ara 
no  longer  necessary  in  the  particular  organs,  and  communicate  their  contents  to  the  store 
already  provided  by  the  lacteals.  The  veins  receive  the  altered  blood  from  the  extiemitiet 
of  the  arteries  or  the  glands,  in  which  they  terminate,  and  proceed  with  it  towards  th« 
lungs,  to  be  again  aerated.  In  their  progress  they  obtain  the  collected  fluid  of  the  other 
absorbents,  and,  in  the  lungs,  again  prepare  the  whole  for  the  use  of  the  system.  Thus, 
during  the  continuance  of  life,  the  arteries  supply  the  materials  by  which  the  system  is 
invigorated  and  enlarged,  and  oppose  that  tendency  to  decay,  produced  by  the  influence 
of  external  objects.  The  process  continues  during  the  whole  of  life,  new  matter  is  daily 
added,  while  part  of  the  old  and  useless  is  abstracted.  The  addition  is  greatest  in  early 
iiie^  the  abstraction  is  greatest  in  old  age. 

1971.  This  conimmed  nfttem  qf  addUkm  and  subtraction  has  led  some  to  conclude,  that  a  change  in  the 
corporeal  identity  of  the  body  takes  place  repeatedly  durine  the  a>ntinuance  of  life ;  that  none  of  the 
partides  of  which  it  consisted  in  youth  remain  in  its  composition  in  old  age.  Some  have  considered  the 
cbaqge  elKcted  every  three,  othen  every  seven,  yean.  This  opinion,  however,  is  rendered  doubtftil  by 
many  well  known  fiicts.  Letters  marked  on  the  skin  by  a  variety  of  substances  frequently  last  for  life. 
There  are  some  diseases,  such  as  smalLpox  and  measles,  of  which  the  constitution  is  only  on^  susceptible: 
bat  it  U  observed  to  be  Uable  to  the  attack  of  these  diseases  at  every  period  of  human  Ufe 


Sect.  III.     Of  the  Reproductive  System  of  Ammais. 

197S.  jdmmals  are  reproduced  in  consequence  of  the  functions  of  certain  organs,  with 
the  exception  of  some  of  the  very  lowest  m  the  scale.  In  those  animals  which  possess 
peculiar  organs  for  jse  preparation  of  the  germ  or  ovum,  some  are  androgynous  (man- 
wonum),  smd  either  have  the  sexual  organs  incorporated,  and  capable  of  generating 
without  assistance,  or  the  sexual  organs  are  distinct,  and  the  union  of  two  individuals  is 
neccsBary  for  impregnation :  others  have  the  sexual  organs  separate,  and  on  different 
individuals.  This  yotuig  of  such  animals  are  either  nourished  at  first  by  the  store  of 
fi>od  in  the  egg,  or  by  the  circulating  juices  of  the  mother.  Those  species  in  which  the 
&rmer  arrangement  prevails  are  termed  oviparous,  while  the  term  viviparous  is  restricted 
to  tbe  latter. 

1973.  In  aU  animals  it  is  the  business  of  the  female  to  prepare  the  ovum  or  germ,  and 
bring  it  to  maturity.  For  this  purpose,  the  germ  b  produced  in  the  ovarium,  farther 
perfected  in  the  uterus  or  matrix,  and  finally  expelled  from  the  system  through  the 
vagina.  The  oflice  of  the  male  is  to  impregnate  the  germ  by  means  of  the  spermatic 
fltncL  Tliis  fluid  is  lecreted  in  the  testicles,  transmitted  by  the  spennatic  ducts,  and 
finally  conveyed  by  Ae  external  organ  to  its  ultimate  destination. 

1974.  Among  the  viviparous  animals,  the  reprodtictive  organs  present  many  points  of 
resemblance,  and  appear  to  be  constructed  according  to  a  common  model.  It  is  other- 
wise with  the  sexual  organs  of  the  oviparous  tribes.  These  exhibit  such  remarkable 
differeacn  in  form  and  structure  that  it  is  impossible  to  collect  them  into  natural  groups, 
or  asngn  to  them  characters  which  they  have  in  common. 

1975.  The  manner  in  which  the  eggs  of  birds  are  impregnated  by  the  male  has  not  been 
Mtkfactmily  determined.  With  the  exception  of  the  dcatricula,  a  female  bird,  in  the  absence 
of  the  male,  can  produce  an  egg.  The  conjunction  of  the  sexes,  however,  is  necessary 
^  the  impregnation  of  the  egg,  and  the  effect  is  produced  previous  to  the  exclusion. 

1976.  In  Tnany  kinds  of  fishes  and  reptiles,  the  yolks,  after  being  furnished  with  their 
^Inr,  are  ejected  from  the  body  of  the  female,  and  the  impregnating  fluid  from  the  male 
IS  afterwards  poured  over  them.  Impregnation  can  be  effected  readily  in  such  cases,  by 
the  artificial  application  of  the  spermatic  fluid. 

1977.  Impr^nation  in  insects  appears  to  take  place  while  the  eggs  pass  a  reservcnr 
ccntanung  the  qperm,  situated  near  the  termination  of  the  oviduct  in  the  volva. 

1978.  ne  moti  tinmie  mode  (^  hailing  is  eflbcted  by  the  situation  in  which  the  ens  arc  pUced  bv  the 
ao^cr,  after  or  during  their  exclusion.    In  this  mode  a  place  is  usually  selected  where  the  eggs  wUI  bo 
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expotecl  to  a  fuitable  and  unlftmn  temperature,  and  where «  oaarenlent  supplj  of  Ibod  may  te  taidfy 
obtained  for  the  young  aDimala.    Such  arrangemcBtf  prevail  in  the  insect  tribe. 

197a  In  tMe  second  mode,  the  mother,  aided  in  some  caiea  by  the  tire,  forms  a  nest,  in  which  she 
deposits  her  eggs,  and,  sitting  upon  them,  aids  their  hatching  by  the  heat  <tf  her  body.  Birds  in  general 
hatch  th<rir  young  in  this  nnumer. 

1960.  In  the  third  mode,  the  eggs  are  retained  in  the  uterus,  without  any  connection,  however,  by 
drculating  vessels,  until  the  period  when  they  are  ready  to  be  hatdied,  when  egg  and  young  are  expeUed 
at  the  same  time  This  takes  place  In  some  sharlcs  and  MoU6sca.  The  animals  whldi  ezervdse  this  last 
kind  of  incubation  are  termed  ovoviviparous.  In  the  Rkrui  p'kpa,  the  em  are  depotdted  in  a  bi«  on  th* 
back,  where  they  are  hatched,  and  where  the  young  animals  reside  for  some  time  after  birth.  Some 
animals,  as  the  aphis,  are  ovipwous  at  one  season,  and  ovo>  iparous  at  another. 

1981.  The  young,  t^ter  being  hatched,  are,  in  many  cases,  independent  (tf  their  parent,  and  do  not  stand 
*  "anyassiitanoe: '"^ *-— ^- ^^—''^'^  "   ' •^ -      - 


(0  need  of  any  assutanoe :  they  are  bom  in  the  midst  of  plenty,  and  have  organs  adapted  U>  the  supply  of 
heir  wants.  Hius,  many  insects  are  hatched  on,  or  within  the  very  leaves  which  they  are  afterwards  to 
levour.  In  other  cases,  the  young  are  atrie  to  follow  their  parenti,  and  receive  flrom  them  a  supply  ci 
.tmiropriate  food ;  or,  if  unable  to  f(dlow,  their  parents  bring  their  food  to  the  nesta 

lass.  The  changes  which  the  moung   '  .      -        .. 

have  long  attracted  the  notice  of  the  i 

and  the  young  animal  spends  in  that  el  

and  external  br6nchisB :  both  of  which  are  absorbed,  and  disappear,  when  it  becomes  an  inhabitant  of  the 
land.  The  infancy  of  the  butterfly  is  spent  in  the  caterpillar  state,  with  organs  of  motion  and  masticatioa 
which  are  peculiar  to  that  period.  It  is  destined  to  endure  a  second  hatching,  by  becoming  enveloped  in  a 
ODvering,  and  suffering  a  transformation  of  parts  previouslv  to  appearing  in  its  state  of  matuiitr.  Theae 
metamorphoses  of  oviparous  animals  present  an  sOmost  infinite  variety  of  degrees  of  change,  diSMng  in 
dbaractcr  according  to  the  tribes  or  genera. 

198&  In  birds,  it  is  wdl  known  that  one  sexual  union  suffices  for  the  production  of  impngnated  eggs 
during  the  period  of  laying.  This  is  a  case  somewhat  analogous  to  those  quadrupeds  which  produce 
several  young  at  a  birth  witti  one  Impregnation,  differing  however,  in  the  circumstance  that  the  eggs  are 
not  all  produced  at  the  same  time,  although  they  are  afterwards  hatched  by  the  same  incubation.  In  the 
Aphides,  at  planUlice,  as  they  are  callM,  one  imprecnation  not  only  renders  flertile  the  «ggs  of  the 
individual,  but  the  ammals  produced  ttma  these,  and  tne  eggs  of  those  agidn,  unto  the  ninth  generation. 

1984.  jlndrogynout  cmimals  are  of  two  kinds ;  those  where  impregnation  takes  place 
biy  the  mutual  application  of  the  sexual  organs  of  two  individuals ;  and  those  where  the 
hermaphroditism  is  complete.     The  Mollfisca  exhibit  examples  of  both  kinds. 

1 985.  Gemmiparovtt  animals  are  exemplified  in  the  i7;^dra  or  fresh-water  polypus,  and 
other  zoophytes. 

1986.  Hybridous  animals.  In  die  accomplishment  of  the  important  purpose  of  ge- 
neration,  it  is  observed,  that,  in  the  season  of  desire,  individuals  pf  a  particular  spedea  are 
drawn  together  by  mutual  sympathy,  and  excited  to  action  by  a  conunon  propensity. 
Tlie  produce  of  a  conjunction  between  individuals  of  the  same  species  partakes  of  the 
characters  common  to  the  species,  and  exhibits  in  due  time  the  characteristic  marks  of 
puberty  and  fertility.  In  a  natural  state,  the  selective  attribute  of  the  procreative  instinct 
unerringly  guides  the  individuals  of  a  species  towards  each  other,  and  a  preventive 
aversion  turns  them  with  disgust  ftt>m  those  of  another  kind.  In  a  domeBticated  state, 
where  numerous  instincts  are  suppressed,  and  where  others  are  fostered  to  excess,  in- 
dividuals belonging  to  different  species  are  sometimes  known  to  lay  aside  their  natural 
aversion,  and  to  unite  in  the  business  of  propagation.  Instances  of  this  kind  occur 
among  quadrupeds,  birds,  and  fishes,  among  Oviparous  and  oviparous  animals,  where 
impregnation  takes  place  within,  as  well  as  when  it  is  efiected  without^  the  body.  Hie 
product  of  such  an  unnatural  union  is  termed  a  hybridous  animal.  The  following  cir- 
cumstances appear  to  be  connected  with  hybridous  productions:  -^ 

1987.  The  parents  must  belong  to  the  same  natural  gemts  or  family.  There  are  no  exeepUona  to  this 
law.  Where  the  species  difibr  greatly  In  manners  andstructure,  no  constraints  or  habits  of  dianiisliiiBtiii 
win  fixroe  the  unnatural  union.  On  the  other  hand,  sexual  union  smnetimes  takes  place  among  Indivi- 
duals of  nearly  rdated  q>ecies.  *  *  "*^  --.-.- ..^  .  - .._ 
horse  and  the  assL    Hie  Jackal              .                                                _ 

goldfinch  breed  tooether,  the  Muscovy  and  common  dudk,  and  the  pheasant  i^ ^ , 

ilie  carp  has  been  known  to  breed  with  the  tench,  the  cnisian,  and  even  the  trout  {.thSU  Trims.,  1771. 

ptSia) 

I988L  Theparentsmmiheinaeot^bKedordomeMHeatedataie.   In  all  those  hylnMous  productions  whhA 

have  yet  been  obtained,  there  is  no  <  " -  .  .       - 

those  of  another.  Among 

have  been  confined  antf  ^  _ 

hybridous  fishes,  the  ponds  in  which  they  have  been  produced  have  been  small  and  oventodKd,  and  no 
natural  proportion  observed  between  the  males  and  females  of  the  diflferent  kinds.  As  the  impregnating 
fluid,  in  sudi  situatlmia,  is  spread  over  the  eggs  ait»  exclusion,  a  portion  of  it  bdonffing  to  one  spedes 
mav  have  come  In  contact  with  the  unimpregnated  eggs  of  another  species^  by  the  accidental  movenenta 
of  the  water,  and  not  In  consequence  of  any  unnatural  eflbrt  In  all  cases  of  this  unnatural  union  amoos 
birds  or  quadrupeds,  a  considerable  degree  of  averrton  is  always  exhibited,  a  circumstance  whicli  never 
occurs  among  individuals  of  the  same  species. 

198a  The  hybridous  products  are  barren.  The  peculiar  drenmstanoes  which  atp  requirad  to  brins 
about  a  sexual  union  between  individuals  of  diflffarent  species  suffldently  account  fbr  the  total  absence  of 
byteidous  productions  in  a  wild  state :  and,  as  if  to  prevent  even  in  a  d(unetticated  state  the  bitroductioo 
__.  A — M .___..__.^ ^^^  . fl-.    ,-  ... — *"  in  many  casaa  disposed  to  sexual  oaion, 

(  which  render  it  probable  that  hytoid 
t  are  few  which  an  above  suspicioii. 


pecies.  Thus,  among  quadrupeds,  the  mule  is  the  produce  of  the  union  of  the 
e  Jackall  and  the  wolf  both  breed  with  the  dog.  Among  biida,  the  canary  and 
r,  the  Muscovy  and  common  dudk,  and  the  pheasant  and  heo.  Among  fthea, 
n  to  breed  with  the  tench,  the  cnisian,  and  even  the  trout  {PhU.  T^ans.,  1771. 

t  be  in  a  confined  or  domesticated  state.   In  all  those  hylnMous  productions  whidi 

led,  there  is  no  example  of  individuals  of  one  species  giving  a  sexual  prefennoe  to 
mong  quadrupeds  and  birds,  Uiose  individuals  of  di  Arent  species  which  have  united. 
I  antf  excluded  ft-om  all  intercourse  with  those  of  their  own  kind.    In  the  case  or 
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CUAf.     V. 

Animal  Paibology;  or  the  DunUian,  Diseases^  and  CasunUies  of  Animal  Life. 

1990.  JBach  tpede9  rf  animal  is  destitied,  in  the  absence  of  disease  and  aciidenis,  to 
enjoy  exiaenet  during  a  pttrticiUar  period.  In  no  species,  however,  is  this  term  obsolutelj 
Jimhed,  as  we  find  some  individuals  outliving  others,  by  a  considerable  fraction  of  tiiev 
vhole  lifetime.  In  order  to  find  the  ordinary  duration  of  life  of  any  species,  therefore, 
we  must  take  the  average  of  the  lives  of  a  number  of  individuals,  and  re&t  satisfied  with' 
the  approximation  to  truth  which  can  thus  be  obtained,  lliere  is  little  resemblance  in 
respect  of  longevity  between  the  different  classes,  or  even  species,  of  animals.  There  is  no 
peculiar  structure,  bj  which  long-lived  species  may  be  distinguished  from  those  that  are 
sbort-lived.  Many  species  whose  structure  is  complicated  live  but  for  a  few  years,  as 
the  rabbit ;  while  some  of  the  testaceous  Moll6sca,  with  more  simple  organisation,  have 
a  more  extended  exL»tence.  If  longevity  is  not  influenced  by  structure,  neither  is  it 
modified  by  the  size  of  the  ^ecies.  Wliile  the  horse,  greatly  larger  than  the  dog,  lives 
to  twice  its  age,  man  enjoys  an  existence  three  times  longer  tlian  the  former. 

1991.  The  iircumslances  wftich  regulate  the  term  of  existence  in  diflorcnt  species  ex- 
hibit so  many  {Kfculiiirities,  corresponding  to  each,  that  it  is  difficult  to  offer  any  general 
observations  on  the  subject.  Health  is  precarious,  and  the  origin  of  diseases  generally 
involved  in  obscurity.  The  condition  of  the  organs  of  respiration  and  digestion, 
however,  appears  so  intimately  connected  with  the  comfortable  continuance  of  life,  and 
the  attainment  of  old  age,  that  existence  may  be  said  to  depend  on  the  due  exercise  of 
the  functions  which  they  perform.  Whether  animals  have  their  blood  aerated  by  means 
of  lungs  or  gills,  they  require  a  regular  supply  of  oxygen  gas :  but  as  this  gas  is  exten- 
sively consumed  in  the  process  of  combustion,  putrefaction,  vegetation,  and  respiration, 
there  is  occasionally  a  deficiency  in  particular  places  for  the  supply  of  animal  life.  la 
general,  where  there  is  a  deficiency  of  oxygen,  there  is  also  a  quantity  of  carbonic  acid  or 
carburctted  hydrogen  present.  TTiese  gases  not  only  injure  the  system  by  occupying  the 
place  of  the  oxygen  which  is  required,  but  exercise  on  many  species  a  deleterious  influ- 
ence. To  these  circumstances  may  be  referred  the  difiSculty  of  preserving  many  fishes 
and  aquatic  3f  olliisca  in  glass  jars  or  small  ponds ;  as  a  great  deal  of  the  oxygen  in  the  air 
contained  in  the  water  is  necessarily  consumed  by  the  germination  and  growth  of  the 
aquatic  Crjptog^mia,  and  the  respiration  of  the  infusory  Anim^lcula.  In  sil  cases,  when 
the  air  of  the  atmosphere,  or  that  which  the  water  contains,  is  impregnated  with  noxious 
particles,  many  individuals  of  a  particular  species,  living  in  the  same  district,  suflTer  at 
the  same  time.  The  disease  which  is  thus  at  first  endemic  or  local,  may,  by  being  con- 
tagious extend  its  ravages  to  other  districts. 

I99S.  ne  evdemieal  and  epidemictU  diseases  which  attack  hones,  sheep,  and  cows,  obtain  in  this 
eountzy  the  name  o€  vmrrain^  •ometimcs  also  that  ottke  distemper.  The  general  term,  however,  for  the 
pertiJcntial  diMsses  with  which  these  and  other  animals  are  infected,  is  Epizhdty  {epit  amongst,  Mom, 
aa  animal;. 

1963.  The  ravages  trkick  have  been  committed  among  the  domesttea/ed  animals^  at  various  ttmes^  tn 
Sforgpe,  bg  nriboties,  have  been  detailed  by  a  variety  of  authors.  Horses,  sheep,  cows,  swine,  poultry, 
fsii,  hare  all  Iteen  suDiect  to  such  attacks ;  and  it  has  fluently  happened,  that  the  circumstances  which 
have  produced  the  disease  in  one  species  have  likewise  exercised  a  similar  influence  over  others.  That 
'^-'-  disesMs  arise  ftom  the  deranged  Amctions  of  the  respiratory  organs,  is  rendered  probable  by  the 
^"^ that  nameraua  individuals,  and  even  species,  are  affl'cted  at  the  same  time ;  and  this  opinion 


is  strengthcsMd,  when  the  randity  with  which  they  spread  is  taken  into  consideration. 

ISSi.  Maiuf  diseases,  which  greatly  contribute  to  shorten  life,  take  their  rise  from  circumstances  con. 
atctcd  with  the  organs  of  dig»ition.  Noxious  food  is  freauently  consumed  by  mistake,  particularly  by 
domesticated  animals.  When  cows,  which  have  been  connncd  to  the  house  during  the  winter  season. 
sad  fed  with  straw,  are  turned  out  to  the  pastures  in  the  spring,  they  cat  indiscriminately  every  plant 
pnscBted  to  ttwm,  and  frequently  fall  victims  to  their  imprudence.  It  is  otherwise  with  animals  in  a 
wild  state,  whose  instincts  guard  them  trcaa  the  common  noxious  substances  of  their  ordinary  situation. 
The  shntcniag  of  life,  in  consequence  of  the  derangement  of  the  digestive  organs,  is  chiefly  produced  by 
a  scaxcitv  of  food.  When  the  supply  is  not  sufficient  to  nourish  the  t)ody,  it  becomes  lean,  the  fat  being 
ateothed  to  supply  the  deficiency ;  ied>Iencs8  Is  speedily  exhibited,  the  cutaneous  and  intestinal  animaU 
lapidly  multiply,  and,  in  conjuncuoo,  accelerate  the  downfal  of  the  system. 

1995.  The  power  of  fasting,  or  of  surviving  without  food,  possessed  by  some  animals, 
is  astonishingly  great.  An  eagle  has  been  known  to  live  five  weeks  without  food ;  a 
badger  a  month ;  a  dog  thirty-six  days ;  a  toad  fourteen  months,  and  a  beetle  three  years. 
Thb  power  of  outliving  scarcity  for  a  time,  is  of  signal  use  to  many  animals,  whose  food 
cannot  be  readily  obtained  ;  as  is  the  case  with  beasts  ci  prey  and  raiiacious  birds.  But 
this  faculty  does  not  belong  to  such  exclusively:  wild  pigeons  have  survived  twelve 
days,  an  antelope  twenty  days,  and  a  land  tortoise  eighteen  montlis.  Such  fasting, 
however,  i»  detrimental  to  the  system,  and  can  only  be  considered  as  one  of  those  sin- 
gular resources  which  may  be  employed  in  cases  where,  without  it,  life  would  speedily 
be  extinguisbedi  In  situations  where  animals  are  deprived  of  their  accustomed  food, 
they  firequeotly  avoid  the  eflfects  of  starvation,  by  devouring  substances  to  which  their 
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digestive  organs  are  not  adapted.  Pigeons  can  be  brought  to  feed  on  flesh,  and  hawka 
on  bread.  Sheep,  when  accidentally  overwhelmed  with  snow,  have  been  known  to  eat 
the  woo]  off  each  other's  backs. 

1996.  The  various  diseates  to  which  ardmah  are  subject  tend  greatly  to  shorten  the 
period  of  their  existence.  With  the  methods  of  cure  employed  by  diti'erent  species  we 
are  but  little  acquainted.  Few  accurate  observations  appear  to  have  been  made  on  the 
subject.  Dogs  frequently  effect  a  cure  of  their  sores  by  licking  them.  Tliey  eat  grass 
to  excite  vomiting,  and  probably  to  cleanse  tlieir  intestines  from  obstructions  or  worms, 
by  its  mechanical  effects.  Many  land  animals  promote  their  health  by  bathing,  others 
by  rolling  themselves  in  the  dust.  By  the  last  operation,  they  probably  get  rid  of  the 
parasitical  insects  with  which  they  are  infested. 

1997.  But  independentli/  of  scarcity,  or  disease,  comparatively  few  animals  live  to  the 
ordinary  term  of  natural  death.  Tbere  is  a  wasteful  war  every  where  raging  in  the 
animal  kingdom.  Tribe  is  divided  against  tribe,  and  species  against  species,  and  neu- 
tndity  is  nowhere  respected.  Those  which  are  preyed  upon  have  certain  means  which 
they  employ  to  avoid  the  foe ;  but  the  rapacious  are  likewise  qualified  for  the  pursuit. 
The  exercise  of  the  feelings  of  benevolence  may  induce  us  to  confine  our  attention  to 
the  fonner,  and  adore  that  goodness  which  gives  shelter  to  the  defenceless,  and  pro- 
tection to  the  weak,  while  we  may  be  disposed  to  turn  precipitately  from  viewing  the 
latter,  lest  we  discover  marks  of  cruelty,  where  we  wished  to  contemplate  nothing  but 
kindness.  But  we  should  recollect,  that,  to  the  lower  animals,  destitute  as  they  are  of 
the  means  of  attending  to  the  aged  or  diseased,  sudden  death  is  a  merdful  substitute  for 
the  lingering  tortures  of  starvation. 


Chap.  VI. 
On  the  Distribution  of  Animals' 

1998.  On  a  superficial  view,  vegetables  seem  more  abundant  than  animals:  so  contrary, 
however,  is  this  to  net,  that  the  species  of  animals,  when  compared  with  those  of  plants, 
may  be  considered  in  the  proportion  of  10  to  1.  Hence  it  follows  that  botany,  when 
compared  with  zoology,  is  a  very  limited  study :  plants,  when  considered  in  relation 
to  insects  alone,  bear  no  proportion  in  the  number  of  the  species.  The  phanerogamous 
plants  of  Britain  have  been  estimated  in  round  numl^ers  at  1500,  while  the  insects  that 
have  already  been  discovered  in  this  country  (and  probably  many  hundreds  still  remain 
unknown)  amount  to  10,000,  which  is  more  than  six  insects  to  one  plant.  It  is  there- 
fore obvious  that  the  knowledge  acquired  on  the  geographical  distribution  of  animals,  in 
comparison  with  what  is  known  of  plants,  is  slight  and  unsatisfactory :  it  is  likewise 
attended  with  difficulties  inseparable  from  the  nature  of  beings  so  numerous  and  diver- 
sified,  and  which  will  always  render  it  comparatively  imperfect.  It  rarely  happens  tiiat 
a  single  specimen  of  a  plant  is  found  isolated ;  the  botanist  can  therefore  immediately 
arrive  at  certain  conclusions :  if  he  is  in  a  mountainous  country,  he  is  enabled  to  traoe^ 
without  much  difficulty,  the  lowest  and  the  highest  elevation  at  which  a  particular  species 
is  found ;  and  the  nature  of  the  soil,  which  may  be  considered  the  food  of  the  plant,  is  at 
once  known.  But  tliese  advantages  do  not  attend  the  zoologist :  his  business  is  with 
beings  perpetually  moving  upon  the  earth,  or  hid  in  the  depths  of  ocean,  performing 
numerous  functions  in  secret;  while  of  ^e  marine  tribes  he  can  never  hope  to  be 
acquainted  with  more  than  a  very  insignificant  portion.  The  following  obser\'ations 
must  therefore  be  considered  as  merely  an  outline  of  those  general  laws  which  seem  to 
regulate  the  geography  of  animals. 

1999.  The  distribution  9f  animals  on  the  face  of  the  globe  must  be  considered  under  two 
heads,  general  and  particular.  The  first  relates  to  families  or  groups  inhabiting  par- 
ticular zones,  and  to  others  by  which  they  are  represented  in  another  hemisphei>2.  The 
second  refers  to  the  local  distribution  of  the  animals  of  any  particular  country,  or  to  that 
of  individual  species.  It  is  to  the  general  distribution  of  groups,  as  a  celebrated  writer 
lias  well  observed,  that  the  philosophic  zoologut  should  first  direct  his  attention,  rather 
than.to  the  locality  of  species.  By  studying  nature  in  her  higher  groups,  we  discover 
that  certain  functions  are  developed  under  different  forms,  and  we  begin  to  discern 
something  of  the  great  plan  of  providence  in  tlie  creation  of  animals,  and  arrive  at 
general  results,  w^ch  must  be  for  ever  hid  from  those  who  limit  their  views  to  the 
habitations  of  spedes,  or  to  the  local  distribution  of  animals. 

2000.  Animals,  like  plants,  are  gerunUly  found  to  be  distributed  in  xones.  Fabricius, 
in  speaking  of  insects,  divides  the  globe  into  eight  climates,  which  he  denominates  the 
Indian,  Egyptian,  southern,  Mediterranean,  northern,  oriental,  occidental,  and  alpine. 
In  the  first  he  includes  the  tropics;  in  the  second,  the  northern  region  inmiediatcly 
aiiyacent ;  in  the  third,  the  southern ;  in  the  fourth,  the  countries  bordering  on  the  Medi- 
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temnean  Ses,  ixtcluding  also  Annenk  and  Media ;  in  the  fifth,  the  northern  part  of 
Europe,  inteijacent  between  Lapland  and  Paris ;  in  the  siith,  the  northern  part  of  Asia, 
where  the  cold  in  winter  is  intense ;  in  the  seventh.  North  America,  Japan,  and  China ; 
and  in  the  eighth,  all  those  mountains  whose  sununits  are  covered  with  eternal  snow.  It 
is,  however,  easy  to  perceive,  that  this,  though  a  very  ingenious,  is  a  very  artificial  theory : 
the  divisions  are  vague  and  arbitrary,  and  we  know  that  animals  of  one  country  di&r 
essentially  from  those  of  another,  although  both  may  enjoy  the  same  degree  of  tcinpcra- 
ture.  M.  Latieille  has  therefore  attempted  a  more  definite  theory.  His  two  primary 
diviaons  are  the  arctic  and  antarctic  dinnates,  according  to  their  situation  above  or  below 
the  equinoctial  line;  and  taking  twelve  degrees  of  latitude  for  each  climate,  he  subdivides 
the  whole  into  twelve.  Beginning  at  84°  N.L.,  he  has  seven  arctic  climateH  :  vix.  the 
polar,  subpolar,  superior,  intermediate,  supratropical,  tropical,  and  equatorial :  but  his 
antarctic  climates,  as  no  land  has  been  discovered  below  €Cfi  S.L.,  amount  only  to  five, 
beginning  with  the  equatorial,  and  terminating  with  the  superior.  He  proposes  also  a 
further  division  of  subdimates,  by  means  of  certain  meridian  lines ;  separating  thus  the 
old  world  from  the  new,  and  subdividing  the  former  into  two  great  portions ;  an  eastern, 
banning  with  India ;  and  a  western,  terminating  with  Persia.  He  proposes,  further, 
that  each  climate  should  be  considered  as  having  Q4°  of  longitude  and  V2°  of  latitude. 
This  system  certainly  approximates  more  to  what  we  see  in  nature  than  that  proposed 
by  Faforidus ;  yet  Mr.  Kirby  observes  with  truth,  that  the  division  of  tlie  globe  into 
climates  by  equivalent  parallels  and  meridians  wears  the  appearance  of  an  artificial  and 
arbitrary  system,  rather  than  of  one  according  to  nature. 

2001.  Mr.  Swtthuon  consider*  that  the  geograpfiic  distribution  of  animals  is  intimately 
connected  with  the  limits  of  those  grand  and  obvious  sections  into  which  the  globe  is 
divided;  and  that  in  proportion  to  the  geographical  proximity  6i  one  continent  to 
another,  so  will  be  either  the  proportional  identity  or  tlie  analogy  of  their  rei«pective 
animals.  He  considers  Europe,  Asia,  and  Airica  as  agreeing  more  particularly  in  ikm- 
fesnng  certain  animals  in  conmion,  which  seem  excluded  altogether  from  America  and 
Australia ;  both  of  which  are  not  only  isolated  in  situation,  but  tlidr  animals  have  a 
dedded  difference  of  form  and  habit  from  those  of  the  three  continents  of  the  old  world. 
He  oonsideis  that  the  animal  geography  of  Asia  is  connected  with  that  of  Australia  by  the 
intervention  of  Borneo,  New  Guinea,  and  the  neighbouring  isles ;  while  that  of  America 
unites  with  Europe  towards  the  polar  regions.  These  five  great  types  or  divisions  will, 
of  course,  present  certain  affinities  or  analogies  dependent  upon  other  causes,  arising 
from  temperature,  food,  and  locality.     {Suxiinson*s  MSS.) 

2002.  Vcrtebraied  animals  have  a  uider  range  than  invertebrated  aninuJs,  thus  resem- 
bling man,  who  is  spread  over  tlie  whole  earth :  the  dog  and  the  crow  are  found  wild  in 
almost  every  climate ;  the  swallow  traverses,  in  a  few  days,  from  the  temperate  to  the 
torrid  zone ;  and  numerous  other  birds  annually  perform  long  migrations.  Next  to 
these,  insects,  above  all  the  other  Invertebrate,  enjoy  the  widest  range ;  the  house  fly  of 
America  and  of  Europe  are  precisely  the  sAune  ;  and  Mr.  Swainson  has  observed  in  Brazil 
vast  flocks  of  butterflies,  which  annually  migrate  from  the  interior  towards  the  coa&t. 

SODS  Marine  animals  have^  in  general^  a  wider  range  than  those  strictly  terrestrial. 
This  may  probably  originate  in  their  bdng  more  indei)endent  of  the  cficcU  of  tem- 
perature. It  is  remarkable,  that,  with  the  exception  of  the  crow  and  two  or  three  others, 
the  land  birds  of  America  diCfer  entirely  from  those  of  Europe,  yet  tliat  nearly  all  our 
aquatic  spedes  are  found  both  in  the  new  world  and  in  the  soutliem  coasts  of  Africa. 

9004.  Subordinate  to  the  Jive  geographic  groups  already  noticed,  temperature  may  be 
considered  the  fnindpal  regulator  of  the  station  of  animals;  it  has  likewise  a  remarkable 
influence  on  their  clothing.  Many  quadrupeds,  inhabiting  the  colder  regions,  appear  in 
tbeir  natural  colours  during  summer,  but  become  white  in  winter.  Ilie  same  change 
takes  place  in  the  plimiage  of  several  land  birds ;  but  is  not  observable  in  insects,  or  the 
ether  invertebrate  groups.  Temperature  has  likewise  a  great  influence  on  the  size  and 
colour  of  animals.  The  ^Sphinx  convolvuli  of  Europe  is  found  also  in  India,  but  of  a 
much  «»««^****'  size  and  more  distinctly  coloured :  this  is  usually  the  effect  of  heat  upon 
animals  whose  chief  range  is  in  temperate  latitudes.  On  those  which  may  be  con- 
sidered intertropical,  a  greater  degree  of  heat  not  only  increases  the  brilliancy  of  their 
colours,  but  adds  to  their  size.  There  are  many  birds  and  insects  common  both  to 
central  Brazil  and  Cayenne;  but  from  the  greater  heat  of  the  latter  country,  the 
spedmens  are  always  larger  and  their  plumage  more  beautiful.  Temperature  likewise 
afiecte  the  dothing  of  animals  in  respect  both  to  quality  and  quantity,  lliis  is  more  })ar- 
tacularly  observed  in  such  domesticated  animak  as  have  been  transplanted  from  tlieir 
natonl  dimates.  The  covering  of  swine  in  warm  countries  consist*  of  bristles  of  the 
same  form  and  texture,  thinly  disperaed ;  while  the  same  animals  in  colder  climates  have 
an  mAAitJ^nf^]  coating  of  fine  frizzled  wool  next  the  skin,  over  which  the  long  bristly  hairs 
project.  This  diflTerence  is  very  remarkable  in  the  swine  of  northern  Europe  and 
those  of  tioiHGal  America,  the  latter  appearing  almost  naked :  it  may  be  observed  in  a  lesa 
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degree  in  those  of  the  south  of  England  and  the  north  of  Scotland.  Similar  appeaianccs 
present  themselves  among  the  sheep  of  warm  and  cold  countries  :  tlie  fleece  of  those  of 
England  consists  entij?ely  of  wool,  while  tlie  sheep  of  Shetland  and  Iceland  possess  a 
fleece,  containing,  besides  the  wool,  a  number  of  long  hairs,  whidi  give  it  an  appearance 
of  being  very  coarse. 

S005.  The  particular  or  local  distribution  ofanimah  is  afi)M:ted  by  various  causes  which 
have  little  influence  on  their  geographic  distribution.  Thus  the  purely  insectivorous 
birds  of  the  family  Sylviadas  feed  on  all  kinds  of  small  insects,  without  regard  to  any 
particular  species;  yet  the  Sylvladee  of  America  and  those  of  Europe  are  each 
characterised  by  a  peculiarity  of  structure  which  invariably  designates  the  continent  to 
which  they  belong.  The  wryneck  is  represented  in  America  by  the  Oiyrh^chus  cris- 
titus  Swains.  {Zoot.  Ill,  i.  p.  149.) ;  yet  neither  of  these  birds  are  found  to  inhabit  all 
parts  of  their  respective  continents :  their  range,  on  the  contrary,  is  regulated  by  tem- 
perature, food,  and  other  circumstances  connected  with  local  disOibution.  {SwainsorCs 
MSS.) 

2006.  From  temperature  originate  all  the  causes  which  affect  local  distribution^  namely, 
food,  situation,  and  migration.  Were  the  climate  of  this  country  as  unchanging  as  that 
of  Bi'azil,  tlie  insects  which  now  have  only  a  single  brood  in  the  year  might  then  producer 
several,  and  the  swallow  would  no  longer  be  obliged  to  quit  us  as  now,  for  food  iu  other 
climates,  as  soon  as  our  insect  season  was  at  an  end.  Migration  and  torpidity  are 
equally  the  effect  of  temperature ;  the  flrst  depends  upon  the  effect  which  the  changes  of 
the  seasons  produce  in  the  abundance  or  scarcity  of  food,  whether  animal  or  vegetable  ; 
the  latter  is  a  state  of  inaction  during  which  the  necessity  for  daily  nourishment  is 
suspended* 

2CX)7.  The  migration  of  birds  and  offish  is  more  extensive  than  that  of  quadrupeds. 
The  birds  of  the  Polar  regions  migrate  to  Britain  during  severe  winters ;  while  those  of 
Africa  come  to  us,  in  that  season  when  the  southern  heats  are  most  intense ;  but  the  same 
species  which  is  migratory  in  one  country  is  in  some  cases  stationary  in  another.  It  is 
stated  that  the  linnet  is  migratory  in  Greenland,  but  that  it  is  stationary  in  Britain. 

2008.  The  torjndity  or  ht/benuUion  of  animals  is  evidently  designed  to  suspend  the 
necessity  of  -taking  food  during  the  winter ;  although  in  some  cases  a  small  stock  of 
provisions  is  laid  up,  most  protMbly  to  serve  for  nourishment  previously  to  entire  torpidity 
taking  place.  Several  quadrupeck  are  subject  to  this  partial  suspension  of  life,  as  the 
dormouse,  hedgehog,  bat,  marmot,  &c.  It  is  said  that  birds  have  sometimes  been  found 
in  a  similar  state;  but  this  is  very  questionable.  Among  insects,  on  the  contnury, 
torpidity  is  very  common,  and  a  large  proportion,  when  undergoing  txaniformation,  pass 
a  considerable  part  of  their  lives  in  this  state. 

2009.  Situation  has  an  extensive  influence  on  the  local  distrU>ution  tf  animalSi  although 
it  has  little  on  the  geographical  distribution  of  groups.  Air,  earth,  and  water  have  their 
distinct  inliahitants,  ich  are  again  restricted  to  certain  situations  in  their  respective 
elements.  The  higher  regions  of  the  air  are  frequented  by  the  eagle  and  falcon  tribes ; 
the  nuddle  by  the  air-feeding  birds ;  and  the  lower  by  insects  which  merely  jump,  or  just 
fly  above  the  ground.  The  different  situations  on  land,  as  mountains,  plains,  woods, 
marshes,  and  even  sandy  deserts,  are  each  peopled  by  distinct  races  of  beings,  whose 
subsistence  is  sought  for  and  furnished  in  peculiar  spots.  Thus  tlie  range  of  any  par- 
ticular species  is  seldom  or  never  continuous,  or  iminterrupted  to  its  confines ;  but  is 
rather  dependent  upon  local  causes,  quite  unconnected  with  geographic  division.  Water 
is  either  the  total  ot  the  partial  residence  of  animals  innumerable ;  but  here  situation  has 
an  equal  influence ;  the  deeps  and  tlie  shallows  of  the  ocean,  its  exposed  or  sheltered 
shores,  its  sandy,  rocky,  or  muddy  bottoms,  are  each  the  resort  of  different  beings, 
widely  distinct  from  those  residing  in  tlie  streams,  lakes,  rivers,  and  estuaries  of  fresh 
waters.  It  is  principally  among  insects  tliat  we  find  the  perfect  animal  inhabiting  a 
situation  different  from  that  which  was  essential  to  its  existence  in  an  imperfect  state. 
The  larvs  of  the  May-fly,  known  to  the  vulgar  by  the  name  of  case-worm  (Trich6pteraB 
JRrhy),  and  of  all  the  Lib^Uulae  live  entirely  in  the  water,  preying  upon  other  aquatic 
insects;  but  as  soon  as  the  period,  pf  transformation  arrives,  they  crawl  on  the 
plants,  just  above  the  surface,  imd*  bursting  the  skin,  become  winged  insects,  which  im- 
mediately commence  an  uninterrupted  war  upon  others  in  their  new  element.  The  lanrm 
of  the  well  known  jElph^mera  is  likewise  aquatic,  and  spends  nearly  all  its  life  in  water ; 
but  the  perfect  insect  is  without  jaws,  mounts  into  the  air,  and  seems  bom  but  to  flutter 
and  die.  Many  of  the  Cole6ptcra  pass  the  first  period  of  their  existence  entirely  un- 
derground, others  in  the  trunks  oif  trees ;  and  others  again  in  putrid  substances ; 
situations  very  different  from  those  which  they  frequent  when  arrived  at  maturity. 
Lepidopterous  insects,  after  emerging  from  the  eggs,  undergo  three  changes,  all  of  which 
are  in  situations  totally  opposite.  In  the  larva  state  they  reach  their  full  dimensions 
by  feeding  upon  the  leaves  of  vegetables ;  they^ezt  pass  into  pupae,  and  become  torpid 
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either  above  or  beneath  tbe  emtee  of  the  groand ;  from  which  they  eaaerge,  and  agato 
become  inhabitants  of  earth  and  air  as  perfect  winged  insects. 

2010.  Tke  rapadiy  of  cmmivorout  animals  has  been  conaidered  by  ■ome  writers  to  have 
bad  a  consideiable  effect  on  tbe  distribution  and  even  on  tbe  extinction  of  others ;  but  no 
ioEtanee  baa  jet  been  btougfat  forward  in  support  of  thb  argument,  nor  does  history 
fbmMh  us  with  any  proof  of  snch  baring  been  the  case.  Tlia  fusul  remains  of  those 
stiHtandoua  camivorons  animals  which  have  been  discovered  of  late  years,  and  which 
cnslad  in  tbe  aatedikiriao  world,  might  have  suggested  this  idea  as  probable,  and  that 
Ae  dtnimtimi  among  a  bast  of  smaller  animals  which  would  alone  have  satisfied  tha 
bnngir  of  »  braod  of  lisards  (like  the  PleHossdrus)  forty  feet  long  and  tax  feet  high, 
would  soon  bare  extirpated  whole  tribes ;  but  it  roust  not  be  forgotten  that  these  gigantic 
aniTnals  belonged  to  a  different  creation  from  that  which  now  covers  the  earth  ;  and  that 
neidier  in  Afiiea  nor  in  India,  where  the  present  races  of  carnivorous  animaU  are  roost 
abundant,  has  any  change  or  sensible  diminution  taken  place  in  the  proportion  of  tbooe 
upon  wfaicfa  they  prindpally  fieed. 

SOI  1.  Man  alone  has  exercued,  m  oariouM  wa^,  a  powerful  infiuence  on  animaUt  and  on 
their  distribtttion :  these  changes,  however,  are  purely  artificial ;  they  have  caused  tbe 
total  or  partial  extinction  of  some  species,  and  the  extension  and  domestication  of  others. 
Agamst  many,  hostile  to  his  interests,  man  carries  on  a  war  of  extermination,  which,  as 
population  spreads.  Is  at  length  effected  in  particular  countries.  The  wulf,  once  so 
sbundant  in  Britain  that  their  heads  were  received  as  tribute  by  our  Saxon  kings,  has  for 
centuries  been  extirpated  from  our  forests;  and  a  progressive  decrease  is  continually 
going  on  among  tbe  vrild  animals  not  only  of  Europe*  but  of  Nortli  America.  Others, 
inoffensive  in  their  habits,  but  valued  as  food,  have  been  driven  from  our  island.  The 
eyret  and  omne,  as  British  birds,  are  no  longer  known ;  wliile  the  great  bustard,  which 
may  be  called  the  ostrich  of  Europe,  is  now  rarely  seen ;  and  in  all  probability  (unless 
its  name  should  be  inserted  in  the  game  laws),  will  be  totally  lost  to  us  in  a  few  years. 
In  like  manner  that  extraordinary  bird  tbe  dodo  (which  was  the  ostrich  of  Asia)  lias 
not  been  seen  ibr  more  than  a  century,  and  may  possibly  be  no  longt>r  in  existence. 
Ibe  benefits  that  have  resulted,  on  the  other  hand,  from  the  extension  and  domestication 
ei  useful  gnmmla.  aie  sufficiently  known.  AH  the  various  breeds  of  our  domestic  cock 
have  originated  from  the  forests  of  India,  which  have  likewise  furnished  Europe  with 
the  pheasant  and  tbe  peacock ;  the  pintado  or  guinea  fowl  is  of  African  origin ;  the 
horse  and  domestic  ox  were  unknown  in  the  new  world  before  its  discovery  by  the 
Spanuids ;  and  the  vast  island  of  Australia  has  been  supplied  with  all  its  domestic 
■"«™«*«  from  Europe.  The  turkey  is  of  American  origin;  and,  although  nearly 
extinct  in  its  native  forests,  is  domesticated  all  over  the  world.  There  are  doubtless  many 
offKr  animals  that  might  be  domeatioaited,  either  for  use  or  pleasure ;  but  in  a  country 
like  this,  so  variable  in  its  climate,  and  where  land  is  so  valuable,  it  is  much  to  be  feared 
the  neccsoaiy  expennaenta  will  not  be  made. 

SOI  2.  T%e  local  duirSmtUm  of  British  animals,  however  interesting,  is  too  confined  a 
BBbject  to  land  to  any  general  or  important  conclusions  regarding  the  geographic  dis- 
trilmiion  of  aidaBals.  It  ia,  however,  an  enquiry  that  merits  attention ;  and  although  no 
one  has  yet  espraaaly  written  upon  the  subject,  the  observations  oi  White,  Montague,  and 
ssseral  others  will  fumisb  a  great  deal  of  valuable  information.  In  arranging  the 
British  £uma,  all  such  birds  aa  have  been  seen  apparently  as  wanderers,  and  only  at  long 
intervals  of  time,  should  be  excluded,  or  st  least  distinctly  noticed  as  accidental  visitors ; 
hot  to  introdnce  tbe  peacock,  the  domestic  cock,  and  the  turkey,  into  a  natural  history  of 
Bkhiair  birdo^  aa  some  have  done,  is  a  manifest  absurdity ;  for  upon  this  principle  we 
sboaU  indode  Ae  canary,  tbe  gold  and  silver  pheasant,  and  all  other  exotic  birds  which 
mtj  have  aeoidentaUy  bied  in  mir  aviaries. 


Chap.  VII. 
Of  tke  Economical  Uses  <if  Ammalu 

9013.  Od  de  knforlanoe  of  animals  in  tbe  arts,  as  labourers,  and  as  furnishing  food, 
dotfaiBg,  mfdirincy  and  matoiala  for  various  manufiu^tures,  it  is  needless  to  enlarge. 

9014.  As  labourers  the  quadrupeds  alone  are  employed ;  of  these  the  most  generally 
useful  in  this  country  are  the  borae,  the  ox,  and  the  aas.  The  excellent  carriage  roads 
tfaraogh  most  pnrta  of  Europe  bare  superseded  tbe  necessity,  in  a  great  measure,  of  beasts 
of  bnden,  altboagb  in  the  mountainous  parts  of  Spain  and  Italy,  and  nearly  throughout 
Ihs  whole  of  Sic^»  mules  alone  are  employed  to  convey  goods  and  produce.  Such 
fikewiM  ■  the  CM»  througbout  Mexico  and  Bxasil.     The  camel  in  Northern  Africa,  and 
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the  elephant  in  Asia,  are  no  less  essential  to  internal  commerce.  In  the  south  of  Italy, 
and  in  the  European  settlements  in  Africa,  the  ox  alone  is  used  in  drawing  carts  and 
waggons,  and  in  all  other  agricultural  operations. 

2015.  As  articles  vffiod  man  employs  animak  belonging  to  every  class,  from  the 
quadruped  to  the  zoophyte.  In  some  cases  he  makes  choice  of  a  part  only  of  an  animal, 
in  other  cases  he  devours  the  whole.  He  kills  and  dresses  some  animals,  while  he 
swallows  others  in  a  live  state.  The  taste  of  man  exhibits  still  more  remarkable  differ- 
ences of  a  rational  kind.  Hie  animals  which  are  eagerly  sought  after  by  one  tiib^  are 
neglected  or  despised  by  another.  Even  those  which  are  priied  by  the  same  tribe  in  one 
age,  are  rejected  by  their  descendants  in  another.  Thus  the  seak  and  porpoises,  which, 
a  few  centuries  ago,  were  eaten  in  Britain,  and  were  presented  at  the  feasts  of  kings,  are 
now  rejected  by  the  poorest  of  the  people. 

90I6L  Those  quadrupeds  and  bird*  which  feed  on  grass  or  grain  are  generallj  preferred  by  nun  to  those 
which  subsist  on  flesh  or  fish.  Even  in  the  same  animaL  the  flesh  is  not  always  of  the  same  colour  and 
flavour,  when  oompelled  to  subsist  on  different  kinds  of  food.  The  feeding  of  black  cattle  with  barley 
straw  has  always  the  effbct  of  givtnv  to  their  fat  a  yellow  colour.  Ducks  tod  on  grain  have  flosh  very 
difibrent  in  flavour  ftom  those  which  feed  on  fish.  The  particular  odour  of  Ute  fat  of  some  animals  seems 
to  pass  into  the  system  unchanged,  and,  by  its  presence,  Aimishcs  us  with  an  indication  of  the  food  which 
has  l)een  used.  No  animals  have  yet  been  discovered  whose  flesh  is  poisonous,  although  some  few  among 
tiie  flshes  and  the  moU&sca  are  deleterious  to  the  human  constitution  at  particular  seasons. 

2017.  The  ute  of  skins,  as  articles  of  dress,  is  nearly  coeval  with  our  race.  With  the 
progress  of  civilisation,  the  fur  itself  is  used,  or  the  feathers,  after  having  been  subjected 
to  a  variety  of  tedious  and  frequently  complicated  processes.  Besides  the  hair  of  quad- 
rupeds, and  the  feathers  of  birds,  used  as  clothing,  a  variety  of  products  of  the  animal 
kingdom,  as  bone,  sliells,  pearls,  and  corals,  are  employed  as  ornaments  of  dress,  in  all 
countries,  however  different  in  their  degree  of  civilisation. 

2018.  Medicine.  The  more  efficient  products  of  the  mineral  kingdom  have  in  the 
progress  of  the  medical  art  in  a  great  measure  superseded  the  milder  remedies  furnished 
by  animals  and  v^etables.  Tlie  blister-fly,  however,  still  remains  without  a  rival ;  and 
the  leech  is  often  resorted  to,  when  the  lancet  can  be  of  no  avail. 

2019.  Tfie  arts.  The  increase  of  the  wants  of  civilised  life  calls  for  fresh  exertions  to 
supply  them,  and  the  animal  kingdom  still  continues  to  furnish  a  copious  source  of 
materials  for  the  arts.  Each  class  presents  its  own  peculiar  offering,  and  the  storea 
which  yet  remain  to  be  investigated  appear  inexhaustible. 


Chap.  VIII. 
Prindpks  of  improving  the  Domestic  Animals  used  in  Agriculture, 

2020.  Tlie  animals  in  ute  in  British  agriculture  are  few,  and  chiefly  the  horse,  ox, 
sheep,  swine,  goat,  and  domestic  fowls.  'Die  first  is  used  solely  as  a  labouring  animal, 
and  tlie  rest  diiefly  as  furnishing  food.  In  applying  the  general  principles  of  physiology 
to  these  animals  with  a  view  to  their  improvement  for  the  use  of  man,  we  shall  consider 
in  succession  the  principles  of  breeding,  rearing,  and  feeding. 

Sect.  I.     Oljects  to  be  kept  in  Vieto  in  the  Improvement  of  Breeds. 

2021 .  The  great  object  of  the  husbandm^tn,  in  every  case,  is  to  obtain  the  most  valuable 
returns  from  his  raw  produce  ;  to  prefer  tlmt  kind  of  live  stock,  and  jthat  breed  of  any 
kind,  which  will  pay  him  best  for  the  food  the  animal  consumes.  The  value  to  whidi 
the  animal  itself  may  be  ultimately  brought,  is  quite  a  distinct  and  inferior  consideration. 
(Gen.  Rep.  Scot.,  c  xiv.) 

2022.  To  improve  the  form  rather  thafi  to  enlarge  the  nxe,  in  almost  every  case,  ought  to 
be  the  grand  object  of  improvement.  Sixe  must  ever  be  determined  by  the  abundance 
or  scarcity  of  food,  and  every  attempt  to  enlarge  it  beyond  that  standard  must  prove  un- 
successful, and,  for  a  time,  destructive  to  the  thriving  of  the  animals,  and  the  interest  of 
their  owners.  It  is  certain  that  animals,  too  large  or  too  small,  will  alike  approach  to 
that  profitable  sixe  which  is  best  adapted  to  their  pastures ;  but  the  large  animal  becomes 
unhealthy,  and  degenerates  in  form,  and  in  all  its  valuable  properties ;  whereas  the  small 
one,  while  it  increases  in  sixe,  improves  in  every  respect.  {Gen.  Rep.  Scot.,  c.  xiv.) 

Sect.   II.     Of  the  Means  of  improving  the  Breed  tf  Animals- 

202S.  By  improvement  of  a  breed  is  to  be  understood  the  producing  such  an  alteration 
in  shape  or  description,  as  shall  render  the  animal  better  fitted  for  the  labours  he  has  to 
perform  ;  better  fitted  for  becoming  fat ;  or  for  producing  milk,  wool,  eggs,  feathers,  or 
particular  qualities  of  these.     The  fundamental  principle  of  this  amelioration  is  the  pro- 
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per  telectioD  of  parents.  Three  theories  have  obtained  notice  on  this  suliject ;  the  fint 
in  faroiir  of  breeding  from  individuals  of  the  same  parentage,  called  the  mnm^-tit  sjritcm : 
the  second  in  fikvour  of  breeding  from  individuals  of  two  difierent  oflsprings  or  varieties, 
cslied  the  system  of  crott  breeding  j  and  the  third  in  favour  of  breeding  from  animals  of 
the  same  variety,  but  of  different  parentage,  which  may  be  called  brtediTig  in  the  line^  or 
in  the  same  race.  As  is  usual  in  such  cases,  none  of  these  theories  is  exclusively  cor- 
rect, at  least  as  fitf  as  respects  agricultural  improvement ;  for,  as  it  will  afterwards  appear, 
the  principles  on  whidi  a  selection  for  breeding  so  as  to  improve  the  carcass  of  the  animal 
depends,  will  lead  occasiunally  to  either  mode.  Breeding  in  the  tame  line,  however,  is 
the  sjrstem  at  present  adopted  by  what  are  considered  the  best  breeders. 

90S4.  T%e  sizcjbmh  and  general  jyropertiet  of  the  inferior  animals  in  a  state  of  nature 
may  be  always  traced  to  the  influence  of  soil  and  climate.  Abundance  of  food,  though 
of  a  coarse  qualitj,  will  produce  an  enlargement  of  sise  in  an  animal  which  has  been 
compelled  to  travel  much  for  a  scanty  supply.  Early  maturity  is  also  promoted  by  the 
same  abundance  ;  and  if  the  food  is  of  a  better  quality,  and  obtained  without  fatigue,  a 
tendency  to  fatten  at  an  early  age  will  be  gradually  superinduced,  and  combined  with  a 
tameness  and  docility  of  temper,  a  general  improvement  of  form,  and  a  diminished 
proportion  of  ofTal ;  but  at  the  same  time  such  animals  will  not  be  capable  of  enduring 
the  £stigue  and  privations  to  which  the  less  fortunate  natives  of  the  mountains  of  Scot- 
land and  Wales  are  habituated  from  their  earliest  age. 

S025.  Hardiness  of  constiiudmi  is  one  of  the  most  desirable  properties  of  live  stock,  for 
districts  producing  only  a  very  scanty  supply  of  food  for  winter. 

SOas.  J  bmrren  and  momUafmou*  ttufaee  and  rigoroui  eUmate  not  only  prohibit  any  coosidersMe 
iopnnmiicnt  in  tbe  quantity  and  quality  of  its  produce,  but  at  the  Mine  time  preicribe  to  the  husbandman 
the  kind  of  stock  which  be  mutt  employ  for  contuming  that  produce.  Hli  cattle  and  ihecp  mu«t  be  in  a 
KRBt  meamire  tbe  creatures  of  his  own  mountains  and  of  his  own  climate  He  cannot  avail  himself  of  tbe 
scientific  wisciples  which  have  so  eminently  improved  the  live  stock  of  rich  pastures.  The  most  esteemed 
breeds  of  England,  instead  of  returning  a  greater  quantity  of  meat  for  their  fo^',  could  not  subsist  at  all 
ttpoQ  tbe  mouncaina  of  the  north.  The  first  object  of  the  Highland  fanner  is  to  select  animals  that  will 
lire  and  thrive  upon  his  pastures.  Of  two  breeds  nearly  equally  hardy,  he  will  no  doubt  prefer  the  cattle 
that  wiB  HTe  tbe  most  Tsluable  crcaas,  and  the  sheep  that  will  re'tum  the  most  money  in  wool  and 
CBitasa.  He  has  sekioai  anv  considerable  extent  of  land  which  would  fatten  any  breed  ;  and,  if  he  had. 
there  b  do  oiarket  for  it  within  hia  reach.  With  hb  live  stock,  as  with  his  crops,  he  must  be  determined 
^  bis  situation :  and  he  would  Judge  very  ill,  if.  he  should  lay  aside  his  oats  and  big  (native  barley)  for 
tnc  more  valuable  but  precarious  crops  of  wheat  and  barley. 

2027.  Earbf  maturiiy  is  a  most  valuable  property  in  all  sorts  of  live  stock.  With 
regard  to  those  animals  which  are  fed  for  their  carcasses,  it  is  of  peculiar  importance  that 
they  should  become  fat  at  an  early  age,  because  they  not  only  sooner  return  the  price  of 
thesr  food  with  the  profits  of  the  feeder,  but  in  general  also  a  greater  value  for  their 
ooimnnptian  than  slow-feeding  animals.  A  propensity  to  fatten  at  an  early  age  is  a  sure 
proof  that  an  animal  will  fatten  speedily  at  any  afler  period  of  its  life. 

2028.  Tameness  and  docUity  of  temper  are  desirable  properties  in  most  of  the  domesti- 
oted  animals.  These  are  also  in  some  degree  incompatible  with  the  character  of  the 
live  stock  of  mountainous  districts,  merely  because  they  are  necessarily  subjected  to  a 
very  slight  degree  of  domestication,  and  must  search  for  their  food  over  a  great  extent  of 
ooimtiy.  When  they  are  reared  in  more  fiivotirable  situations,  plentifully  supplied  with 
food,  md  more  frequently  under  the  superintendence  of  man,  their  native  wildness  is  in 
a  gnat  measure  subdueiL  The  same  treatment  which  induces  early  maturity  will 
gradually  effect  this  change. 

20S9.  Tke  quality  qfthejlesh,  the  proportion  which  the  fine  and  courte  parts  bear  to  each 
sther,  and  ike  weight  of  both  to  that  of  the  offal,  constitute  the  com/arative  value  of  two 
animals  of  equal  weight,  destined  to  be  the  food  of  roan.  The  fii^t  of  these  properties 
seems  to  be  determined  by  the  breed  and  food  ;  the  second  by  the  :brm  and  proportions 
of  the  animal ;  and  the  third  by  all  these  and  its  degree  of  fatness.  The  flesh  of  well- 
formed  small  animals,  both  of  cattle  and  sheep,  is  well  known  to  be  finer  grained,  of  a 
better  flavour,  more  intermixed  with  fat,  and  to  afl!brd  a  richer  gravy  than  that  of  large 
aaimaH,  and  it  brings  a  higher  price  accordingly  in  all  the  principal  markets  of  the 
island. 

20S0.  The  demxMe  propertiet  of  animals  are  different,  according  to  the  purposes  to 
which  they  are  applied.  The  principal  productions  of  live  stock  are  meat,  milk,  labour, 
and  wocrf.  A  breed  of  cattle  equally  well  adapted  to  the  butcher,  the  dairy-maid,  and 
the  plough  or  cart,  is  nowhere  to  be  found.  So  fiur  as  experience  enables  us  to  judge, 
these  properties  iqipear  to  be  inconsistent  with  one  another,  and  to  belong  to  animals  of 
different  forms  and  proportions.  It  must  be  evident,  that  a  description  of  a  well  formed 
anhnal  fisr  fattening  will  not  apply  to  any  of  the  difierent  varieties  of  horses.  And  with 
regard  to  sheep,  there  is  reason  to  suspect  that  very  fine  wool  cannot  be  produced  by 
such  as  have  the  greatest  propensity  to  fatten,  and  will  return  the  most  meat  for  the  food 
they  eottsume. 

2031.  T%e  Mefai^ect  of  most  breeders  if  cattle  and  sheep  is  their  carcass.  If  a  demand 
^  duty  prodiio^  for  the  labour  of  oxen,  or  for  fine  wool,  should  hereafter  make  it  hi» 
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hrtarett  to  givel  a  preference  to  any  of  theie  oooimodicies,  the  form  and  praportaons  wfaidi 
be  studies  to  obtsin,  with  a  view  to  the  greatest  produce  of  animal  food,  may  probably 
require  to  be  somewhat  varied.  In  the  mean  time,  it  is  only  necessary  in  thu  place  to 
notice  the  shapes  which  indicate  a  propensity  to  fatten  in  the  shortest  time»  and  with  the 
least  consumption  of  food,  and  to  lay  the  &t  on  the  most  valuable  parts  of  the  carcass. 

9032.  TV  A«inf  should  be  fine,  clean,  and  fmaU. 

808S.  Tke  collar  ftall  atthe  braut  and  shoulden,  and  tapering  gradiiaUy  to  when  the  naek  and  head 
Join. 

9034.  TV  6»«a«<  broad,  and  well  advanced  before  the  l«i. 

903SL  Tke  ihemlderi  wide  and  AiU,  Joining  to  the  collar  Ibrward,  and  the  clilnftlMehward*aoaa  to  Isate 
no  hollow  in  either  place. 

903&  Tk£  back,  ftom  the  ihoulderi  to  the  tail,  broad,  flat,  and  nearly  lerd. 

9037.  The  chest  ftall  and  deep :  the  ribs  ridng  from  the  bade  in  a  circular  fonn. 

90S&  TV  hreadth  ^  tke  back,  amd  etreularj&rm  qf  a  deep  chest,  are  always  eomidwad  aa  faifirtlnl 
reauisiteiL  A  flat.ribbed  chett,  however  deep,  and  large  bones,  are  invariably  marka  of  a  dow.feediag 
anfiftiil. 

2039.  JBy  a  sBghi  touch  ofthejingen,  a  good  judge  of  cattle  knows  immediately  whether 
an  animal  will  readily  make  fat  or  not,  and  in  which  part  it  will  be  the  fattest.  Tbe 
sensation  is  different  from  that  of  softness,  being  mellow  and  kindly.  This  skill,  how- 
ever, is  only  to  be  acquired  by  practice,  and  the  feeling  can  scarcely  be  expressed  in 
words.  There  are  several  other  indications  of  a  propensity  to  fatten,  whidi,  though 
perbiqM  not  strictly  essential,  are  yet  very  generally  found  to  accompany  it ;  sudi  as  thin 
ears,  hides,  and  pelts,  and  small,  fine,  and  straight  bones  in  the  legs.  Horns  are 'to  be 
chieiSy  regEurded  as  a  criterion  for  distinguishing  one  breed  from  another.  A  variety  of 
minor  circumstances  are  attended  to  by  skilful  breeders,  in  selecting  animals  for  propa- 
gating,  to  which  an  unesperienoed  spectator  would  attach  no  importance  whatever. 

S040.  A  breed  may  be  mid  to  be  improved,  when  some  desirable  property,  which  it  did 
not  possess  before,  has  been  imparted  to  it,  and  also  when  its  defects  have  been  removed 
or  diminished,  and  its  valuable  properties  enhanced.  Improvement,  in  its  more  extensive 
application  to  the  live  stock  of  a  country,  may  also  be  said  to  be  effected,  when,  by  a  total 
or  partial  change  of  live  stock,  the  value  of  the  natural  produce  of  the  soil  is  augmented, 
and  a  greater  quantity  of  human  food  and  other  desirable  commodities  obtained  from  it. 
Whatever  may  be  the  merit  of  that  skilful  management  whidi  is  necessary  to  the  form- 
ation of  a  valuable  breed,  a  considerable  d^ree  of  the  same  kind  of  merit  may  be  justly 
claimed  by  those,  who  have  introduced  and  established  it  in  situations  where  ita 
advantages  had  never  been  contemplated,  and  in  which,  indeed,  the  obstacles  to  ita 
success  might  have  appeared  almost  insurmountable.  The  whole  of  the  preceding  part 
of  this  section  is  taken  from  the  General  Report  ofScotiandf  and  is  understood  to  contain 
the  sentiments  of  the  best  breeders  of  that  country. 

2041.  That  the  breed  of  animals  is  improved  by  the  largest  males  is  a  very  general 
opinion  ;  but  this  opinion,  according  to  some,  is  the  reverse  of  the  truth,  and  has  done 
considerable  mischief.  The  great  object  of  breeding,  by  whatever  mode,  is  the  improve- 
ment  of  form ;  and  experience  has  proved  that  this  has  only  been  produced  in  an  fsminent 
degree  in  those  instances  in  which  the  females  were  larger  than  in  the  usual  proportion 
of  females  to  males ;  and  that  it  has  generally  failed  where  the  males  were  disproportion - 
ably  large.  (CuUeys  Introduction.)  The  following  epitome  of  the  science  of  breeding 
is  by  tlie  late  eminent  surgeon,  Henry  Cllne,  who  practised  it  extensively  on  his  own 
farm  at  Southgate.  We  present  it  chiefly  because  it  is  the  work  of  an  eminent  and  very 
scientific  man,  and  because  it  is  almost  the  only  systematic  view  of  the  subject  produced 
by  a  man  of  science.  It  is  proper  at  the  same  time  to  state  that  though  it  is  approved 
and  defended  by  Dr.  Coventry  at  Edinburgh  {Remarlcs  on  Live  Stock,  Pamph.  8vo. 
1806.),  it  has  been,  and  we  believe  is  now,  disapproved  of  by  some  eminent  practical 
breeders.  {Farm.  Ma^.  vol.  viii.  p.  5.)  Mr.  Cline*s  system,  however,  is  translated  into 
most  of  Uie  continentiiT  languages,  and  has  lately  been  illustrated  by  M.  de  Dombasle 
in  France,  and  M.  Hazzi  in  Bavaria,  and  others. 

2042.  The  external  form  of  domestic  animals  has  been  much  studied,  and  the  pro- 
portions are  well  ascertained.  But  the  external  form  is  an  indication  only  of  internal 
structure.  Tlie  principles  of  improving  it  must,  therefore,  be  founded  on  a  knowledge 
of  the  structure  and  use  of  internal  parts. 

9041  The  lumgs  are  of  the  flnt  importance  It  is  on  their  sise  and  eoundneBS  that  the  strength  and 
health  of  animau  principally  dcpcniL  The  power  of  conTerting  food  Into  nouriihment  ii  in  proportion  to 
th«r  sise.  An  animal  with  laiKe  lungs  is  capable  of  conrertlng  a  given  quantity  of  food  inio  OHtre 
nourishment  than  one  with  smaller  Ini^ ;  and  therefore  has  a  greater  aptitude  to  fatten. 

9D44  The  ehest,  according  to  its  external  form  and  sise,  indicates  the  siae  of  the  lunn.  The  fonn  of 
the  chest  should  approach  to  the  figure  of  a  cone,  having  its  apex  situated  between  the  shoulders,  and  Its 
base  towards  the  loins.  Its  capacity  depends  on  its  form  more  than  on  the  extent  of  its  drcomiinnce ; 
fok*  where  the  girth  is  eoual  in  two  animals,  one  may  have  much  larger  lungs  than  the  other.  A  drde 
contains  more  than  an  ellipsis  of  equal  circumference :  and  in  proportion  as  tne  ellipsis  devbtcs  ftaax  the 
circle,  it  contains  less.  A  deep  chest,  therefore,  is  not  capacious  unless  it  Is  praportiooably  broad. 
20ft5.  The  peM$  in  the  cavity  formed  by  the  Junction  of  the  haunch  bones  with  the  bone  of  the  rmtlfi^ 
11  that  this  cavity  should  be  large  in  the  female,  that  she  may  be  enabled  to  bring  forth  her 
difficulty.  When  this  cavity  is  small,  the  lifo  of  the  mother  and  her  oflVoring  is  endaa. 
t  df  Che>9vfs  is  chiefly  Indicated  by  the  width  of  the  htps,  and  the  bmsilth  oT  tfia  waM, 


It  is  essentUl  that 
youM  with  less  i" 
gered.    Theslie 
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which  b  the  i^webeCwMn  the  thifin.  1^  bKMdCh  of  Um  IoIm  ta  always  in  praportkm  to  that  of  the 
chert  and  pelvu. 

9046.  7VAmtfshoaklbefmaI],b7whtchth«birth  tofiurUitatcd  Its  imaUneaaefbrds  other  adyantagea, 
and  generally  indkratea  that  the  animal  ia  of  a  good  breed.  Homi  are  lueleM  to  domestic  animali,  and 
tiMT  are  often  a  cause  of  acddenta.  It  ta  not  difficult  to  breed  animals  without  them.  The  breeders  of 
homed  cattle  and  homed  sheep  sustain  a  loss  more  extensive  than  they  may  conceive ;  Tor  it  is  not  the 
haras  alone,  but  also  much  bone  in  the  skulls  of  such  animals  to  support  their  horns,  for  which  the  butcher 
pap  nothing:  and  besides  this,  there  is  an  additional  quantity  of  ligament  and  muscle  in  the  neck,  which 
IS  of  fmall  Value  The  skull  of  a  ram,  with  its  horns,  weighed  five  times  more  than  a  skull  which  was 
horalesi.  Both  these  skulls  were  taken  tram  sheep  of  the  same  age,  each  being  four  years  old.  The  great 
diftrance  in  weight  depended  chiefly  on  the  horns,  for  the  lower  Jaws  were  nearly  equal ;  one  weighing 
seven  ounces,  and  the  other  six  ounces  and  three  quarters,  which  proves  that  the  natural  site  of  the  head 
was  the  same  in  both,  independent  of  the  horns  and  the  thickness  of  bone  which  supports  them.  In 
homed  animals  the  skull  is  extremely  thick.  In  a  hornless  animal  it  is  much  thinner,  especially  in  that 
part  where  the  horns  usuaUy  grow.  To  thoae  who  have  reflected  on  the  subject,  it  mav  appear  of  little 
coosequence  whether  sheep  and  cattle  have  horns :  but  on  a  moderate  calculation  it  will  be  found,  that 
the  lou  in  farming  stock,  and  also  in  the  diminution  of  animal  food,  is  very  considerable,  fkvm  the  pro. 
ductions  of  horns  and  their  appendages.  A  mode  of  Inreeding  which  wouU  prevent  the  production  of 
these,  would  afTord  a  considerable  pn^t  in  an  increase  of  meat,  wool,  and  other  valuable  parts. 

9H7.  TMt  Inagtk  of  the  neck  shouU  be  proportioned  to  the  height  of  the  animal,  that  it  may  collect  Its 
food  with  ease. 

9H8  TV  mmsciet,  and  the  tendons  which  axe  their  appendages,  should  be  large ;  by  which  an  anfanal 
is  enabled  to  travel  with  neater  fkcility. 

9)^  The  bonea^  when  large,  are  commonly  considered  an  indication  of  stren^  :  but  strength  does  not 
depend  on  the  siae  of  the  bones,  but  on  that  of  the  muscles.  Many  animals  with  large  bones  are  weak, 
their  muscles  being  small  Animals  which  have  been  imperfectly  nourished  during  growth  have  their 
bones  disproportionately  large.  If  such  deficiency  of  nouruhment  originated  ftatn  a  constitutional  defect, 
wburfa  is  the  roost  fke^uent  cause,  they  remain  weak  during  life.  La^  bones,  therefore,  generally  indi- 
cate an  imperfection  m  the  organs  of  nutrition. 

9050.  To  obtain  ike  most  improved^orm,  contmues  Mr.  Cline,  the  two  modes  of  breeding 
described  as.  the  in-and-in  and  crossing  modes  have  been  practised.  The  first  mode  may 
be  the  better  practice,  when  a  particular  variety  approaches  perfection  in  form ;  especially 
lor  those  who  may  not  be  acquainted  with  the  principles  on  which  improvement  dependa. 
When  the  male  is  much  larger  than  the  female,  the  offspring  is  generally  of  an  imperfect 
form.  If  the  female  be  proportionately  larger  than  the  male,  the  offspring  is  of  an  im- 
prored  form.  For  instance,  if  a  well-formed  large  ram  be  put  to  ewes  proportionately 
smaller,  the  lambs  will  not  be  so  well  shaped  as  their  parents ;  but  if  a  small  ram  be  put 
to  larger  ewes  the  lambs  will  be  of  an  improved  form.  Tlie  proper  method  of  improving 
the  form  of  animals  cottsists  in  selecting  a  well-formed  female,  proportionately  larger 
than  the  male.  The  improvement  depends  on  this  principle,  that  the  power  of  the  female 
to  supply  her  offspring  with  nourishment  is  in  proportion  to  her  size,  and  to  the  power 
of  DotirLihing  herself  from  the  excellence  of  her  constitution.  The  size  of  the  foetus  is 
generally  in  pfoportion  to  that  of  the  male  parent ;  and,  therefore,  when  the  female  parent 
is  dbproportionately  small,  tlie  quantity  of  nourishment  is  deficient,  and  Iter  offspring  has 
all  the  dkproportions  of  a  Ktarveling.  But  when  the  female,  from  her  sise  and  good  con- 
stitution, is  more  than  adequate  to  the  nouri^ment  of  a  fcctus  of  a  smaller  nuile  than  herself, 
the  growth  must  be  proportionately  greater.  The  larger  female  ha.s  al^  a  larger  quantity 
of  milk,  and  her  offspring  is  more  abundantly  supplied  with  ntmrishmcnt  after  birth. 

2(k51.  Abtmdamt  ntmriskment  is  necessary  to  produce  the  mo^t  perfect  formed  animal,  ft-om  the  earliest 
period* of  its  existence  until  its  groH-th  is  complete.  As  already  observed,  the  power  to  pri'|xire  the 
greatest  quantity  of  nourishment  from  a  given  quantity  of  foml,  depends  princi|>ally  on  the  magnitude  of 


bthe  most  expeditiouji  method  ;  because  well-formed  females  may  be  selectinl  ttoxn  a  variit}'  of  large 
siae  to  be  put  to  a  well  formed  male  of  a  variety  that  is  rather  smaller.  By  »uch  a  mode  oj  e.fiKniiifj  the 
hings  and  heart  become  proportinn:itely  larger,  in  conscoucnce  of  a  jH?culiarlty  in  the  cirrulatinn  or  the 
Cortus,  which  causes  a  larger  proportion  of  the  blood,  under  such  rircum.«tanceji,  to  be  di.«triliutiHl  to  the 
hmgs,  than  to  the  other  parts  of  the  body  ;  and  as  the  shape  and  size  of  the  clii^t  de]N-iid  u|*oi)  that  of 
Ae  lungs,  hence  arises  that  remarkably  large  chest,  which  U  protiuced  by  crossing  with  female*  that 
are  larger  than  the  males.  The  practice,  according  to  this  principle  of  improvement,  however,  ought 
to  be  limited ;  for  it  may  be  carried  to  sucn  an  extent,  that  thv  bulk  of  the  body  might  be  so  disproftor. 
tiooed  to  the  siae  of  the  limbs  as  to  prevent  the  animal  from  moving  with  sutticient  facility.  In  animals 
where  activity  ia  required,  this  practice  should  not  be  extended  so  tar  as  in  those  which  are  intended  for 
the  food  of  man. 

S052.  The  characters  of  ammalst  or  the  external  appearances  by  which  the  varieties  of 
the  same  species  are  distinguished,  are  observed  in  the  offspring ;  but  tliose  of  the  male 
parent  more  frequently  predominate.  Thus  in  tfie  breeding  of  homed  animals  there  are 
many  varieties  of  »^eep  and  some  of  cattle  which  are  hornless.  If  a  hornless  ram  be 
put  to  homed  ewes,  almost  all  the  lambs  will  be  hornless ;  partaking  of  the  character  of 
the  male  more  thaui  of  the  female  parent,  in  some  counties,  as  Norfolk,  Wiltshire,  and 
Donetshire,  most  of  the  sheep  have  horns.  In  Norfolk  tlie  horns  may  be  got  rid  of  by 
CToaing  with  Ryeland  rams ;  which  would  also  improve  the  form  of  the  chest  and  the 
quality  of  the  wool.  In  Wiltshire  and  Dorsetshire,  the  same  improvements  might  be 
made  by  crossing  the  sheep  with  South  Down  rams.  An  offspritig  without  horns,  or 
xvely  producing  horns,  might  be  obtained  from  the  Devonshire  cattle,  by  crossing  with 
hornless  bulls  cf  the  Galloway  breed  ;  which  would  also  improve  the  form  of  the  chest, 
in  which  the  Devonshire  cattle  are  often  deficient 

9S3.  EzwmpUt  <tf  the  good  cfT^cts  qf  crossing  may  be  found  In  the  imnroved  breeds  of  horsea  and 
aaine  in  England.  The  great  improvement  of  Uie  breed  of  horses  arose  fVom  crossing  with  the  diml. 
■Btfveslalliaaa,Aats  Mid  Arabians;  and  the  iatroductioa  of  Flanders  mares  into  this  country  was  the 
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source  of  improvement  in  the  br  ed  of  cart.hone&    The  ftnm  of  the  twine  hat  been  greatly  improved  by 
croMing  with  the  imall  Chinese  boar. 

£054^  Examples  qf  the  bad-^fffixU  of  croufng  the  breed  are  more  numerona.  When  it  became  the  fashion 
in  I^ndon  to  drire  large  bayhonen,  the  fanners  in  Yorluhire  put  their  mares  to  much  larger  stallions 
than  usual,  and  thus  did  infinite  mischief  to  their  breed,  by  producing  a  race  of  small^shested,  long-legged, 
large-boned,  worthless  animals.  A  similar  project  was  adopted  in  Normandy,  to  enlarge  the  breed  of 
horses  there,  by  the  use  of  stallions  fVom  Holstein  ;  and,  in  consequence,  the  best  breed  of  horses  in  France 
would  have  been  spoiled  had  not  the  farmers  discovered  their  mistake  in  time,  by  observing  the  ofllpring 
much  inferior  in  form  to  that  of  the  native  stallions.  Some  grasiers  in  the  Isle  of  Sheppy  conceived  that 
they  could  improve  their  sheep  by  large  Lincolnshire  rams;  the  produce  of  whi^,  however,  was  much 
inferior  in  theshape  of  the  carcass,  and  the  quality  of  the  wool ;  and  the  flocks  were  greatly  impaired  by  this 
attempt  to  improve  them.  Attempts  to  improve  the  animals  of  a  country  by  any  plan  of  crossing  should 
be  made  with  the  greatest  caution  ;  for  by  a  mistaken  practice,  extensively  pursued,  irreparable  mischief 
may  be  done.  In  any  oountrjr  where  a  particular  race  of  animals  has  continued  for  centuries,  it  may  be 
presumed  that  their  constitution  is  adapted  to  the  food  and  climate. 

2055.  The  pliancy  of  the  animal  economy  is  such,  that  an  animal  will  gradually 
accommodate  itself  to  great  vicissitudes  in  climate,  and  alterations  in  food ;  and  by  de- 
grees undergo  great  changes  in  constitution ;  but  those  changes  can  be  effected  only  by 
degrees,  and  may  often  require  a  great  number  of  successive  generations  for  their  accom- 
plishment. It  may  be  proper  to  improve  the  form  of  a  native  race,  but  at  the  same  time 
it  may  be  very  injudicious  to  attempt  to  enlarge  their  size ;  for  the  size  of  animals  is 
commonly  adapted  to  the  soil  and  climate  which  they  inhabit.  Where  produce  is  nutri- 
tive and  abundant,  the  animals  are  large,  having  grown  proportionately  to  the  quantity  of 
food  which,  for  generations,  they  have  been  accustomed  to  obtain.  Where  the  produce  is 
scanty,  the  animals  are  smidl,  being  proportioned  to  the  quantity  of  food  which  they  were 
able  to  procure.  Of  these  contrasts  the  sheep  of  Lincolnshire  and  of  Wales  are  examples. 
The  sheep  of  Lincolnshire  would  starve  on  the  mountains  of  Wales. 

2056.  Crossing  the  breed  of  animals  may  be  attended  with  had  effects  in  various  ways, 
and  that  even  when  adopted  m  the  beginning  on  a  good  principle.  For  instance,  suppose 
some  larger  ewes  than  those  of  the  native  breed  were  taken  to  the  moimtains  of  Wales, 
and  put  to  the  rams  of  that  country,  if  these  foreign  ewes  were  fed  in  proportion  to  their 
size,  their  lambs  wotdd  be  of  an  improved  form,  and  larger  in  siae  than  the  native 
animals ;  but  the  males  produced  by  this  cross,  though  of  a  good  form,  would  be  dispro- 
portionate in  siae  to  the  native  ewes ;  and,  therefore,  if  permitted  to  mix  with  them, 
would  be  productive  of  a  starveling,  ilUformed  progeny.  Thus  a  cross,  which  at  fiiat 
was  an  improvement,  would,  by  giving  occasion  to  a  contrary  cross,  ultimately  prejudice 
the  breed.  The  general  mistake  in  crossing  has  arisen  from  an  attempt  to  increase  the 
size  of  a  native  race  of  animals ;  being  a  fruitless  effort  to  counteract  me  laws  of  nature. 
No  attempt  to  enlarge  the  size  of  anunals  by  any  mode  of  breeding  will  ever  succeed 
without  a  corresponding  change  in  the  quantity  and  quality  of  their  food,  and  their 
means  of  procuring  it  without  much  fatigue.  The  dixnate  also  requires  attention.  An 
improved  short  horn  could  never  arrive  at  perfection  on  the  scanty  and  coarse  fare,  and 
severe  climate,  of  the  Highlands  of  Scotland.  Siae,  in  fisct,  is  a  very  subordinate  con- 
sideration. The  great  object,  as  observed  above  (§  2021.),  is  to  obtain  the  greatest 
possible  return  for  the  food  consumed;  and  it  is  only  where  both  the  quantity  and 
quality  are  in  great  abundance,  that  large  animals,  if  of  a  good  description,  may  be 
prefeired  to  small  ones. 

2057.  The  Arabian  horses  are,  in  general,  the  most  perfect  in  the  world;  which 
probably  has  arisen  from  great  care  in  selection,  and  also  from  being  unmixed  with  any 
variety  of  the  same  species ;  the  males,  therefore,  have  never  been  disproportioned  in  siae 
to  the  females. 

2058.  The  natioe  horses  of  India  are  small,  but  well  proportioned^  and  good  of  their 
kind.  With  the  intention  of  increasing  their  size,  the  India  company  have  adopted  a 
plan  of  sending  large  stallions  to  India.  If  these  stallions  should  be  extensively  used, 
a  disproportioned  race  must  be  the  result,  and  a  valuable  breed  of  horses  may  be 
irretrievably  spoiled. 

2059.  From  theory,  from  practice,  and  from  extensive  observation,  the  last  more  to  be 
depended  on  than  ei&er,  *<  it  is  reasonable,*'  Cline  continues,  **  to  form  this  conchuion  .• 
it  is  wrong  to  enlarge  a  native  breed  of  animals,  for  in  proportion  to  their  increase  of  sise, 
they  become  worse  in  form,  less  hardy,  and  more  liable  to  disease.**  {Commtmicatums  to 
the  B.  ofAg.,  vol.  iv.  p.  446.) 

2060.  The  above  opinUms  may  be  considered  as  supported  by  the  most  eminent 
practical  breeders,  as  Bakewell,  CuUey,  Somerville,  Parry,  and  others;  and  by  most 
theorists,  as  Coventry,  Darwin,  Hunt,  Young,  &c.  T.  A.  Knight  writes  in  the  Com- 
mumcatUms  to  the  Board  of  Agriculture  in  fevour  of  cross-breeding,  as  do  Pitt  and  others 
in  the  County  Surveys,  but  mostly  from  very  limited  experience.  Sir  J.  S.  Sebright,  in 
a  letter  addressed  to  Sir  Joseph  Banks,  on  improving  the  breed  of  domestic  animaU^  1809, 
has  taken  the  opposite  side  of  the  question ;  but  tlie  meaning  he  attaches  to  the  term 
breeding  in-and'in  is  so  limited,  as  to  render  it  a  very  different  sort  of  breeding  from  that 
practised  by  Messrs.  Bakewell  and  CuUey,  which  has  been  generally  so  named  and  recom- 
mended by  Cline  and  others,  who  fevour,  rather  than  otherwise,  the  in-and-in  syatem. 
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He  wajs,  **  Blagnell's  fiyx-hoands  are  quoted  as  an  iostanoe  of  the  success  of  breeding 
in-and-in ;  but  upon  ^peaking  to  that  gentleman  upon  the  sulfect,  I  found  that  he  did 
not  attach  the  meaning  that  I  do  to  the  term  inHmd-in.  He  said  that  he  frequently  bred 
Iran  the  &tber  and  the  daughter,  and  the  mother  and  the  son.  This  is  not  what  I 
consider  aa  breeding  in-and-in  ;  for  the  daughter  is  only  half  of  the  same  blood  as  the 
lather^  and  will  probably  partake,  in  a  great  degree,  of  the  properties  of  the  mother. 
Msgnell  sometimes  bred  from  brother  and  sister ;  this  is  certainly  what  may  be  called  a 
Side  ck$e.'  but  should  they  both  be  very  good,  and,  particularly,  should  the  same  defects 
not  predominate  in  both,  but  the  perfections  of  the  one  promise  to  correct  in  the  produce 
the  imperfections  of  the  other,  I  do  not  think  it  objectionable :  much  farther  than  thb 
the  system  of  breeding  frtMu  the  same  family  cannot,  in  my  opinion,  be  pursued  with 
safety. "  (p.  la)  John  Hunt,  surgeon  at  Loughborough,  a  friend  of  Bakewell  and 
Darwin,  in  a  reply  to  Sir  J.  S.  Sebright*s  pamphlet,  entitled  Jgricultural  A£emoir$y  ^r. 
18 IS,  justly  observes,  that  as  Sir  John  has  given  no  definition  of  the  term  in-und-in, 
hma  what  may  be  gathered  from  the  above  extract  he  seems  to  liave  been  as  near  as 
possible  of  the  same  mind  as  Bakewell,  whose  practice,  it  is  on  all  sides  allowed,  was 
**  to  put  togedier  those  animals  which  were  most  perfect  in  shape,  without  regard  to 
aflimty  in  blood.**  This,  in  tact,  is  the  general  pnurtice  in  all  the  best  breeding  districts, 
and  especially  in  Leicestenhire  and  Northumberland,  and  may  properly  be  termed 
ineedingin  the  line. 

906L  George  CWIcy,  •  North umberland  flmner  of  great  practice  In  breeding  and  feeding,  in  hii  0b$er9~ 
otiam  am  Lime  Slocks  not  only  concun  in  this  principle  as  far  aa  rcapecta  quadrupeda,  but  considers  it  to 
bold  good  in  the  Ceathered  tribe,  and,  in  abort,  in  animab  of  every  Icind.  His  conclusion  la,  **  Tliatof  aU 
amiaial^  of  whatever  kind,  those  which  have  the  smallest,  deanert,  finest  bones,  are  in  general  the  best 
pnytiooed,  and  covered  with  the  best  and  finest  grained  meat"—*'  I  believe,"  he  adds,  **  they  are  also 
the  hardiest,  healthiest,  and  most  IncUnable  to  feed  j  able  to  bear  the  most  fatigue  while  living,  and  worth 
the  SMMt  per  Rn  when  dead.*'  {Qb»ervaUo$u^  22S.) 

206Sk  Crot$.&rretimg,  under  judicUnti  mamtgementy  might  probably  be  oAen  employed 
to  correct  the  finilts  of  particuliur  breeds,  or  to  impart  to  them  new  qualities.  «  Were  I,*' 
s^  Sir  J.  S.  Sebri^t,  "  to  define  what  is  called  the  art  of  breeding,  I  should  say,  that 
it  consisted  in  the  selection  of  males  and  females,  intended  to  breed  together,  in  reference 
to  each  other's  merits  and  defects.  It  is  not  always  by  putting  the  best  male  to  the  best 
female^  that  the  best  produce  will  be  obtained  ;  for  should  they  both  have  a  tendency  to 
the  same  defect,  although  in  ever  so  slight  a  degree,  it  will  in  general  preponderate  so 
much  in  the  produce,  as  to  render  it  of  little  value.  A  breed  of  animals  may  be  said  to 
be  improved,  when  any  desired  quality  has  been  increased  by  art,  beyond  what  that 
quality  vras  in  the  same  breed  in  a  sUte  of  nature.  The  swiftness  of  the  race-hone,  the 
propensty  to  &tten  in  cattle,  and  the  fine  wool  in  sheep,  are  improvements  which  have 
been  made  in  particular  varieties  of  the  species  to  which  those  animals  belong.  What 
fass  been  produced  by  art  must  be  continued  by  the  same  means ;  for  the  most  improved 
breeds  vrill  soon  return  to  a  state  of  nature,  or  perhaps  defects  will  arise,  which  did  not 
exist  when  the  breed  was  in  its  natural  state,  unless  the  greatest  attention  be  paid  to  the 
sdection  of  the  individuals  who  are  to  breed  together. 

2063.  ffie  muU  observe  the  tmaUest  tendency  to  imperfection  in  our  stock,  the  moment  it 
appears,  so  as  to  be  able  to  counteract  it,  before  it  becomes  a  defect ;  as  a  rope-dancer, 
to  preserve  his  equilibrium,  must  correct  the  balance,  before  it  is  gone  too  far,  and  then 
not  by  such  a  motion  as  will  incline  it  too  much  to  the  opposite  side.  The  breeder's 
success  wiU  depend  entirely  upon  the  degree  in  which  he  may  happen  to  possess  this  par- 
ticular talent. 

2064.  Regard  should  not  only  be  jmd  to  the  qualities  apparent  in  animals  selected  for 
breeding,  but  to  those  which  have  prevailed  in  the  race  from  which  they  are  descended, 
as  they  vrill  alvrays  show  themselves,  sooner  or  later,  in  the  progeny  :  it  is  for  this  reason 
that  vre  diould  not  breed  from  an  animal,  however  excellent,  unless  we  can  ascertain  it 
to  be  what  is  called  vxU  bredj  that  is,  descended  from  a  race  of  ancestors,  who  have, 
tbroo^  several  generations,  possessed  in  a  high  degree  the  properties  which  it  is  our 
ofejcct  to  obtain.  The  ofllspring  of  some  animals  is  very  unlike  themselves  ;  it  is,  there- 
Ibrc^  a  good  precaution,  to  try  the  young  males  with  a  few  females,  the  quality  of  whose 
ptodnce  has  been  already  ascertained :  by  this  means  we  shall  know  the  sort  of  stock  they 
get,  and  the  description  of  females  to  which  they  are  the  best  adapted.  If  a  breed  cannot 
be  improved,  or  even  continued  in  the  degree  of  perfection  at  which  it  has  already  arrived, 
but  by  breeding  from  individuals  so  selected  as  to  connect  each  other's  defects,  and  by  a 
jodiciooa  combination  of  their  different  properties  (a  position  that  will  not  be  denied), 
it  foilows  that  animals  must  degenerate,  by  being  long  bred  from  the  same  family, 
without  tbe  intermlxCure  of  any  other  blood,  or  Ihrni  being  what  is  technically  called 
hnd  in-and-in." 

9m.  S^teweU  ami  OmUew  say.  **  like  begets  like,*'  therefore  breed  ttom  the  best.  Of  thU.  sajrs  Sir 
X  a  Sebright,  there  can  be  no  doubt:  **  but  it  Is  to  be  proved  how  long  the  same  fkmily,  ftretf  m-amd^, 
irtiaoBlteaetobethabcat''  A^cariAv  in  lAr  Ifaie  appears  more  oooaonant  to  what  takes  place  in  nature 
than  either  bneOiag  ftom  very  near  rcutlonahip  or  crossing  one  race  with  another;  but,  arguing  firooB 
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analogy,  the  mult  of  certain  experiraenti,  made  by  J.  A.  Knight  on  the  vegetable  klt^dom,  icenu  to 
justify  us  in  concluding  that  occasional  crossing  may  become  not  only  advantageous,  but  even  necessary 
for  the  purpose  of  correcting  defects.  Nevertheless,  as  the  last  mentioned  writer  and  Cline  observe,  it  can 
only  be  sanely  resorted  to  by  skilAiI  and  experienced  breeders.  (See  the  Rev.  H.  Berry,  in  Brit.  Farm. 
Affl/f.  vols.ii.&iii.) 

Sect.  III.     Of  the  General  Principles  of  rearing,  managingf  and  feeding  Domestic 

Animals. 

2066.  Immediately  after  the  birth  of  every  animal,  even  of  such  as  are  domesticated,  the 
rudiments  of  its  education,  as  well  as  its  bodily  nourishment,  are  necessarily  given  by  the 
mother.  For  this  purpose  the  latter  should,  during  her  pregnancy,  have  been  duly 
protected  against  all  extremes  of  temperature,  well  provided  with  shade  and  shelter,  and 
abundantly  supplied  with  food  and  water.  When  tlie  period  of  gestation  arrives,  she 
should,  in  general,  also  be  separated  from  the  rest  of  the  flock  or  herd,  and  by  whatever 
means  the  case  may  demand,  kept  comfortable  and  tranquil. 

2067.  After  th»  birth,  the  first  interference  on  the  part  of  man  should  be,  that  uf 
supplying  the  mother  with  food  of  a  light  and  delicate  quality,  compared  with  that  which 
she  had  been  in  the  habit  of  using,  and  also  of  administering  the  same  description  of  Ibod 
to  the  offspring,  as  far  as  it  may  by  its  nature  be  able  to  use  it.  The  gentlest  treatment 
should  accompany  these  operations;  and  the  opportunity  taken  of  familiarisiiig  both  parent 
and  offspring  with  man,  by  gently  ca^ssing  them,  or  at  least  by  familiar  treatment  on 
the  part  of  the  attendant. 

2068.  As  the  animals  increase  in  size  and  strength,  tliey  should  have  abundance  of  air, 
exercise,  and'  food,  according  to  their  natures ;  and  whatever  is  attempted  by  man  in  the 
way  of  taming  or  teaching  should  be  conducted  on  mild  and  conciliating  principles, 
rather  than  on  tlu>se  of  harshness  and  compulsion.  Caresses,  or  familiar  treatment, 
should  generally  be  accompanied  by  small  supplies  of  food,  at  least  at  first,  as  an 
inducement  to  render  the  animal  submissive  to  them  ;  afterwards  habit  will,  even  in  the 
inferior  creation,  render  the  familiarities  of  man  agreeable  to  them  for  their  own  sake ; 
but  even  then,  to  keep  up  tliis  feeling,  small  portions  of  select  food  should  frequently 
be  employed  as  a  reward.  By  contrasting  tliis  method  with  that  of  taming  or  teaching 
animals  by  fear  or  (impulsion,  tlie  advantages  of  the  former  mode  will  be  evident. 

206U.  Interest  is  the  grand  mover  qf  the  lower  animals  as  well  as  of  man.  In  taming  by  fear  all  the 
interest  which  the  animal  has  is  the  avoiding  of  an  evil ;  in  taming  by  caresses  and  food  it  Is  the  attain, 
meat  of  enjoyment  The  most  extraordinary  results  are  recorded  as  having  been  obuined  by  the  mild 
mode,  with  almost  every  species  of  animal  on  which  it  has  been  tried :  to  this  may  be  advantageously 

Joined,  in  the  more  powerful  animals,  hunger  and  fatigue.  *'  Ttie  breeder  Bakewell,  Surgeon  Hunt 
nforms  us,  at  an  advanced  period  of  life,  not  only  conquered  a  vioious  restive  horse,  but,  without  the 
assistance  of  either  ^ooms  or  joclceys,  taught  this  horse  to  obey  his  verbal  orders  with  as  great  attention 
as  the  mmt  nrcomp1)»hed  animal  that  was  ever  educated  at  Astley's  school  Bakewell  was  accustomed  to 
say,  that  his  horse  could  do  every  thing  but  speak.  The  method  which  he  took  to  conquer  this  vicioos 
animal  was  never  tokl,  even  to  his  own  domestics.  He  ordered  his  own  saddle  and  bridle  to  be  put 
on  this  horse,  which  at  that  time  was  thought  to  be  ungovernable,  when  he  wa^  prepared  for  a  journey  oT 
two  or  three  hundred  miles ;  and,  that  no  one  might  be  witness  to  the  contest,  he  led  the  horse  till  he  was 
beyond  the  reach  of  observation.  How  far  he  walked,  or  in  what  manner  this  great  business  was 
accomplished,  was  never  known ;  but,  when  he  returned  from  his  Journey,  the  horse  was  as  gentle  as  a 
larab,  and  would  obey  his  master's  verbal  orders  on  all  occasions.  When  what  are  called  irrational 
animals  are  taught  such  strict  obedience  to  the  commnnd  of  a  superior  order,  it  is  in  general  supposed  to 
be  the  efiect  of  fuar ;  but  Bakewell  never  made  use  of  either  whip  or  spur.  When  on  horseback  be  bad 
a  strong  walking-ttick  iu  his  hand,  which  he  made  the  most  use  of  when  on  foot;  he  always  rode  with  a 
slack  rein,  which  he  freqiientlv  let  He  upon  the  horse's  neck,  and  so  groat  was  his  objection  to  spurs,  chat 
he  never  wore  them.  It  was  his  opinion  that  all  such  animals  might  lie  conquered  bv  gentle  means ;  and, 
such  was  his  knowledge  of  animal  nature,  that  he  seldom  failed  in  his  opinion,  whether  his  attention  was 
directed  to  the  body  or  the  mind. "    {Agr.  Metn.j  p.  187.) 

2070.  The  fmrfMses  for  which  animals  are  fed  or  nourished  are  for  promoting  tlieir 
enlargement  or  growth;  for  fitting  them  for  labour;  for  the  increase  of  certain  animal 
products ;  or  for  fattening  tliem  for  slaughter  as  human  food.  We  shall  confine  our 
remarks  to  the  last  purpose  as  being  tlie  most  important,  and  as  necessarily  including 
much  of  what  belongs  to  the  three  others.  In  the  fattening  of  cattle  the  following  points 
require  to  be  attended  to  :  abundance  of  proper  food,  a  proper  degree  of  heat,  protection 
against  extremes  of  weather,  good  air  and  water,  moderate  exercise,  tranquillity,  clean- 
liness, comfort,  and  health. 

2071.  Food,  though  it  must  be  supplied  in  abundance,  ought  not  to  be  given  to 
satiety.  Intervals  of  resting  and  exercise  must  be  allowed  according  to  circumstances. 
Even  animals  grazing  on  a  rich  pasture  have  been  found  to  feed  faster  when  removed 
from  it  once  a  day,  and  citlier  folded  or  put  in  an  inferior  pasture  for  two  or  tluree 
hours.  Stall-fed  cattle  and  swiue  will  liave  their  fiesli  improved  in  flavour  by  being 
turned  out  into  a  yard  or  field  once  a  day  ;  and  many  find  that  they  feed  better,  ana 
produce  bctter>fUvoured  meat,  when  kept  loose  under  warm  sheds  or  hammels,  one  or 
two  in  a  division,  a  practice  now  very  general  in  Berwickshire.  (See  UamnuL) 
Coarser  food  may  be  first  given  to  feeding  animals;  and,  as  they  acquire  flesh,  that 
which  is  of  more  solid  and  substantial  quality.  In  general  it  may  be  observed,  that  if 
the  digestive  powers  of  the  animal  are  in  a  sound  state,  the  more  food  lie  eats  the  sooner 
will  the  desired  result  be  obtained ;   a  very  moderate  quantity  beyond  sufficiency  con- 
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stitutes  abundaiMe ;  but,  by  wkhholding  tbis  additioiMl  quantity,  an  animal,  especially 
if  young,  may  go  on  eating  fior  serenl  yean,  without  crcr  attaining  to  iktneaa.  Ihvperly 
treated,  a  well  fed  ox,  of  modemte  •!«,  will  fatten  on  a  rich  pasture  in  from  four  to  six 
months  ;  and,  In  stalls  or  covered  pens,  with  green  or  steamed  food,  in  a  shorter  period. 

S0732.  In  youngf  grotping  aniwuUM  the  powers  of  dige«tion  are  so  great  that  they  require 
lea  rich  food  than  such  as  are  of  mature  age ;  for  the  same  reason,  also,  they  require  more 
excrcue.  If  rich  food  is  supplied  in  libend  quantities,  and  exercise  withheld,  diseases 
are  generated,  the  first  of  which  may  be  excessive  fiMness ;  growth  is  impeded  by  very 
rich  food,  for  experience  shows  that  the  coarsest-fed  animals  have  uniformly  the  largest 
bones.  Common  sense  will  suggest  the  propriety  of  preferring  a  medium  course  between 
vciy  rich  and  very  poor  nutriment. 

2073.  MoMikation  and  coating.  Unless  food  be  thoroughly  deprived  of  its  vegetative 
powers  before  it  enters  the  stomach,  the  whole  nourishment  which  it  is  capable  of 
affording  cannot  be  derived  from  it.  In  the  case  of  the  leaves  and  stalks  of  vegetables, 
this  is  in  genersl  effected  by  mastication  ;  but  it  requires  some  care  to  accomplish  it  in 
the  case  of  grains.  Hence  the  advantage  of  mixing  com  given  to  horses  or  cattle  with 
chaff  or  chopped  straw ;  and  hence  it  is  supposed  by  some,  that  the  instinct  which  fowls 
have  to  swallow  small  stones  is  intended  by  nature  for  the  same  object.  But  the  most 
effectual  mode  of  destroying  the  living  principle  is  by  the  application  of  heat;  and  if 
vegetsble  food  of  every  kind  could  be  steamed  or  boiled  before  it  was  given  to  animab 
(at  least  in  winter,  and  for  fattening  for  the  shambles,  or  feeding  for  milk),  it  is 
rendered  probable,  by  analogy  and  experiment,  that  much  more  nourishment  would  be 
derived  fiom  iL 

S074.  Saitj  it  appears,  from  various  experiments,  may  be  advantageously  given  to 
most  animals  in  very  small  quantities ;  it  acts  as  a  whet  to  the  appetite,  promotes  the 
secretion  of  inle,  and,  in  general,  is  favourable  to  health  and  activity.  In  this  way  only 
can  it  be  considered  as  preventing  or  curing  diseases ;  unless  perhaps  in  the  case  of 
womis,  to  which  all  saline  and  bitter  substances  are  known  to  be  injurious.   -^ 

2075.  That  degree  of  heat  which  is  natural  to  animals  in  their  original  country,  or 
has  become  so  by  habit  and  the  breeding  for  successive  generations  in  a  cold  climate,  is 
necessary  to  their  wellbeing ;  and  a  somewhat  increased  degree  in  the  cold  months,  or 
diminished  d^ree  in  such  as  are  oppressively  wann,  is  advantageous  in  the  fattening 
process.  Where  a  sufficient  degree  of  warmth  to  promote  die  ordinary  circulation  of  the 
blood  is  not  produced  by  the  natural  climate,  or  by  exercise,  it  must  be  supplied  by  an 
artiiidal  climate.  Houses  and  sheds  are  the  obvious  resources  both  for  this  purpose,  and 
fir  protection  from  egtremes  €f  weather.  Cold  rains  and  northerly  winds  are  highly 
injurious,  by  depriving  the  external  surface  of  the  body  oi  caloric,  more  rapidly  than  it 
can  be  supplied  from  within  by  respiration,  and  tbe^acUon  of  the  stomach  ;  and  also  by 
contracting  die  pores  of  the  skin,  so  as  to  impede  circulation.  When  an  animal  happens 
to  shed  its  covering,  whether  of  hair,  wool,  or  featliers,  at  such  inclement  seasons,  the 
cffecU  on  its  general  health  are  highly  injurious,  llie  excessive  heats  of  summer,  by 
expanding  all  the  parts  of  the  animal  frame,  occasion  a  degree  of  lassitude,  and  want  of 
energy,  even  in  the  stomach  and  intestines ;  and  while  the  anlnoal  eats  and  digests  less 
food  than  usual,  a  greater  waste  than  usual  takes  place  by  i)erspiration.  Nature  has 
provided  trees,  rocks,  caverns,  hills,  and  waters,  to  moderate  these  extremes  of  heat  and 
weather;  and  man  imitates  them  by  hovels,  sheds,  and  other  buildings,  according  to 
particular  circumstances. 

2076.  Good  air  and  water  it  may  seem  unnecessary  to  insist  on ;  but  cattle  and  horses, 
and  even  poultry,  pent  up  in  close  buildings,  where  there  are  no  facilities  for  a  change  of 
the  atmosphere,  often  suffer  on  this  account.  A  slight  degree  of  fever  is  produced  at 
fint,  and,  after  a  time,  when  the  habit  of  the  animal  becomes  reconciled  to  such  a  state, 
a  retarded  circulation,  and  general  decay  or  diminution  of  the  vital  energies,  take  place. 

S077.  Water  aagM  to  be  mtfl  andpmre,  m  being  a  better  solvent  than  nich  ai  U  hard  and  charged  with 
eartajr  partidaL  It  ought  to  be  of  a  moderate  temperature,  under  that  of  the  open  air  In  hot  weather, 
and  esceeding  it  in  winter.  Deep  wells  afford  thli  diff^cnce.  In  particular  cases,  as  in  those  of  animals 
ia  a  stickling  state  or  milked  by  man,  wanned  water  has  been  found  advantageous.  Meals,  or  other  liclit 
rick  waXben,  are  aomcCimes  mixed  with  it ;  Imt  it  does  not  clearly  appear,  except  in  the  last  case,  that 
la^iA  toad  Is  ao  genendly  advantaaeoua  tat  fatteoing  animals,  a*  that  which  being  equally  rich  is  solid. 
StMBe  judgment  is  requittte  as  to  the  time  most  proper  for  giving  water  to  animals.  In  general,  it  does 
aoC  aspear  necessary  to  tupf»ly  it  immediately  after  eating,  (or  animals  in  a  natural  state,  or  pasturing  in 
a  icu,  gCDcraJly  lie  down  after  filling  themselves,  and  after  the  process  of  dige«tion  seems  to  have  gone 
OB  Ibr  some  time,  they  go  in  quest  of  water.  Perhaps  the  imroeaiate  dilution  of  food,  after  biiiig  taken 
into  the  stomach,  with  water,  may,  at  the  same  time,  weaken  the  diKo«tlve  powers,  by  diluting  the  gastric 
JukCL  At  ail  events,  the  free  use  of  water  at  any  time,  but  especially  during  meals,  is  found  to  weaken 
disestMa  to  the  human  species.  As  animals  of  every  kind  become  reconciled  to  any  habit,  not  ultimately 
invuTious  to  health,  perhaps  for  housed  animals  a  stated  quantity  of  water,  given  an  hour,  or  an  hour  and 
a  hair  after  what  may  be  called  their  meals,  may  be  the  best  mode 

S078.  Moderate  exercise  ought  not  to  be  dispensed  with,  where  the  flavour  of  animal 
produce  is  any  otject ;  it  b  known  to  promote  circulation,  perspiration,  and  digestion, 
and  by  consequence  to  invigorate  the  appetite.  Care  must  be  taken,  however,  not  to 
caRv  exerdse  \o  that  point  where  it  becomes  a  labour  instead  of  a  recreation.     In  some 
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rases,  as  in  feeding  awine  and  poultry,  fiitness  is  hastened  by  promoting  aleep,  aod 
preventing  motion  rather  than  encouraging  it :  but  such  animals  cannot  be  considered 
healthy,  fed ;  in  fact,  their  fotneas  is  most  commonly  the  result  of  disease. 

2079.  ISranquUlUy  is  an  obvious  requisite,  for  where  the  passions  of  brutes  are  called 
into  action,  by  whatever  means,  their  influence  on  their  bodies  is  often  as  great  as  in  the 
human  spedes.  Hence  the  use  of  castration,  complete  or  partial  separation,  shading 
from  too  much  light,  protection  from  insects,  dogs,  and  other  annoying  animals,  and 
from  the  too  frequent  intrusion  of  man. 

2080.  Cleanliness  is  favourable  to  health,  by  promoting  perspiration  and  circulation. 
Animals  in  a  wild  state  attend  to  this  part  of  their  economy  themselves ;  but,  in  pro- 
portion as  they  are  cultivated,  or  brought  under  the  control  of  man,  this  becomes  out 
of  their  power ;  and  to  insure  their  subserviency  to  his  wishes,  this  part  of  culture,  as 
well  as  others,  must  be  supplied  by  art.  Combing  and  brushing  stall-fed  cattle  and 
cows  are  known  to  contribute  materially  to  health;  though  washing  sheep  with  a  view  to 
cleaning  tlie  wool  often  has  a  contrary  effect,  from  the  length  of  time  the  wool  requires 
to  dry.  Tliis  often  brings  on  colds,  and  aggravates  the  liver  complaint,  so  incident  to 
these  animals.  Bathing  or  steeping  the  feet  of  stalled  animals  occasionally  in  warm 
water  would  no  doubt  contribute  to  their  health.  Bathing  swine  two  or  three  times  a 
week  in  hot  water,  as  in  that  used  for  boiling  or  steaming  food,  has  been  found  a  real 
advantage. 

2081.  Contort.  An  animal  may  be  well  fed,  lodged,  and  cleaned,  vrithout  being 
comfortable  in  every  respect ;  and  in  brutes,  as  well  as  men,  want  of  comfort  operates  on 
the  digestive  powers.  If  the  surface  of  a  stall,  in  which  an  ox  or  a  horse  stands,  deviates 
mudi  from  a  level,  he  will  be  continually  uneasy ;  and  he  will  be  uneasy  during  night, 
if  its  surface  is  rough,  or  if  a  proper  bed  of  litter  is  not  prepared  every  evening  for  him 
to  repose  on.  The  form  of  racks  and  numgers  is  often  less  commodious  than  it  mi^t 
be.  A  luiy  rack  which  projects  forward  is  bad ;  because  the  animal  in  drawing  out  the 
hay  is  teased  with  the  hay  seeds  falling  into  its  eyes  or  ears ;  and  this  form,  it  may  be 
added,  is  apt  to  cause  the  breath  of  the  animal  to  ascend  through  its  food,  which  must 
after  a  time  render  it  nauseous.  For  this  reason  hay  should  lie  as  short  a  time  as  possible 
in  lofb,  but  when  practicable  be  given  direct  from  the  rick.  Poultry  of  different  kinds 
are  often  crowded  together,  without  any  regard  to  the  comfort  of  the  particular  kinds  by 
attending  to  their  peculiarities,  such  as  a  smooth  or  soft  floor  for  the  web  feet  of  the  duck 
tribe,  or  the  proper  size  of  roosting  sticks  for  the  grasping-toed  feet  of  the  other  tribes. 
Even  the  crowing  of  the  cock  must  cause  some  degree  o£  irritation,  and  consequently 
impede  health  and  fattening  by  disturbing  the  repose  of  quiet  fowls,  such  as  the  turkey  or 
goose.  Various  other  instances  will  occur  to  a  reflecting  mind ;  and  surely  it  must  be  a 
duty  as  agreeable  as  it  is  conducive  to  our  own  interest,  to  promote  as  much  as  possible 
the  comfort  of  those  animals  whose  lives  are  shortly  to  be  sacrificed  for  ours. 

2082.  Healih.  A  good  state  of  health  will,  in  general,  be  the  result  of  the  mode  of 
feeding  and  treatment  which  we  have  described ;  but  in  proportion  as  our  treatment, 
either  of  ourselves  or  other  animals,  is  refined  and  artificial,  in  the  same  proportion 
are  tlie  functions  of  nature  liable  to  derangement  or  interruption  from  atmospherical 
changes,  and  various  accidental  causes.  When  this  takes  place,  recourse  must  be  had  to 
art  for  relief.  This  is  an  obvious,  natural,  and  reasonable  practice;  though  some 
contend  tliat  as  every  disease  is  only  an  effort  of  nature  to  relieve  the  being  from  some 
evil,  it  ought  to  be  left  to  itself.  To  treat  animals  "when  in  health  artificially,  and  the 
moment  wl^en  they  become  diseased  to  abandon  them  to  nature,  is  a  proposition  so  inoon* 
gruous  and  absurd,  that  one  would  suppose  it  would  be  rejected  by  the  common  sense 
of  mankind.  There  are,  however, '  some  soUlary  instances  of  medical  men  having 
adopted  this  opinion ;  but  the  melancholy  result  of  their  acting  on  it  in  the  human 
species,  as  well  as  its  utter  rejection  by  all  rational  professors,  and  men  in  general,  has 
reduced  it  to  its  intrinsic  vtdue.  There  may  be  much  of  quackery  in  medicine ;  and 
unquestionably  there  is  a  great  deal  in  the  art,  as  applied  to  the  brute  creation  by  common 
practitioners :  but  to  reject  the  medical  art  altogether,  becomes,  on  the  other  hand,  a 
species  of  quackery  just  as  despicable  as  the  other,  and  not  less  dangerous ;  for  it 
cannot  be  much  better  for  a  patient  to  be  left  to  die  through  n^lect  than  to  be  killed  by 
overmuch  care. 

2083.  Farriery,  at  applied  to  catUe  and  sheep,  is  a  department  of  medicine  in  wfaidi 
perhaps  greater  ignorance  prevails  than  in  any  other.  Ilie  subject,  as  fqiplied  to  horses, 
has,  since  the  establishment  of  veterinary  schools  in  this  country,  and  in  I*Vance,  become 
better  understood  ;  but  the  pupils  from  these  establishments  are  so  thinly  scattered,  that 
as  Laurence  (veterinary  surgeon,  and  author  of  a  Treatise  on  Horses)  observes,  it  were 
desirable  tluit  country  surgeons  diould  in  their  different  localities  give  instructions  to  the 
empirical  local  practitioners  in  the  country,  and  to  intelligent  bailifi& ;  and  that  gentle- 
men of  property  might  have  such  a  sense  of  their  own  interest  as  to  call  in  a  surgeon  in 
all  cases  of  the  least  difficulty.     All  that  we  can  here  do  is  to  repeat  our  advice  of 
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studying  the  ast  of  prerentioii  nther  than  of  cure ;  to  suggest  that,  in  general,  an  analogy 
subsists  between  the  constitution  and  diaeases  of  the  human  and  brute  creation ;  to  avoid 
redpes  and  spedfic  cures,  rarely  to  bleed  animals,  unless  by  regular  advice;  and  to 
confine  as  much  as  possible  the  operations  of  oow-doctors  and  smiths  to  giving  warm 
drinks,  gentle  purges,  and  clysters,  which  can  seldom  do  any  barm.  Proprietors  who 
can  afibrd  to  employ  intelligent  bailiffs,  or  rather  who  give  such  men  considerable  salaries, 
should  ascertain  previously  to  hiring  them,  by  means  of  general  questions,  or  by  reference 
to  a  prolesBor,  whether  they  know  any  thing  of  the  subject  By  thus  creating  a  demand 
for  this  species  of  knowle^e,  it  would  soon  be  produced  in  abundance. 

SsCT.  IV.     Of  Feeding  for  EjOraordinary  Purposes, 

S084.  Hie  extraonSnary  purposes  of  feeding  may  comprehend,  promoting  the  growth, 
maturity,  or  obesity  of  particular  parts  of  the  body ;  promoting  the  produce  of  milk  or 
eggs ;  or,  fitting  an  animal  for  hard  labour  or  long  journeys,  fasting,  and  other  pri- 


2065.  Feeding  fisr  extraordinary  purposes,  such  as  promoting  the  growth  of  the  liver 
ID  geese;  the  h^rt  in  turkeys;  produdng  excessively  fat  poultry,  &c.,  seems  to  us 
ntteriy  unjustifiable  on  principles  of  humanity,  and  unworthy  of  enlightened  men.  The 
practice  of  pulling  out  the  animal*s  eyes,  nailing  it  to  the  spot,  and  cramming  or  forcing 
the  fbod  down  its  throat,  is  surely  as  repugnant  to  good  taste  and  feeling,  as  the  food  so 
pnsdnced  must  be  tasteless  and  unwholesome.  Putting  out  the  eyes  of  certain  singing 
Imds  to  improve  their  voice,  and  some  practices  in  the  rearing  of  game  cocks,  and  fkncy 
pigeons  (at  least  the  first  two)  seem  equally  reprehensible. 

9066L  TTke  faOenhtg  qfJinplsJbr  the  London  market  \»  a  oonaidemble  branch  of  ratal  economy  io  fome 
SMuciuaiit  aitiiatioiM.  *^  They  are  put  up  In  a  dark  l^ace,  and  crammrd  with  a  paste  made  of  bariey  meal, 
maStan  laet,  and  Ksne  treacle  or  ooane  sufar,  mUed  with  milk,  and  are  found  to  be  complGtely  ripe  in  a 
fiBTtnigfat  if  kept  Vmger,  the  ferer  that  it  induced  by  this  continued  state  of  repletion  renders  them  red 
and  nonlelbl^  and  frequently  kills  them."  (Agricutturai Report qf  Berkshire^ iy  nilliam  Mavor, LL.D. 
8*a  Lixidon,  ISlJS.)  But  fowls  brought  to  this  state  of  artificial  obesity  are  never  so  well  flaToured  in 
tbciesh,aadpn)bably  not  so  salubrious  as  those  of  the  same  species  fattened  in  a  more  natural  way.  The 
great  secret  orhaving  fine  pallets  is  cleanliness,  and  high  kecinng  with  the  best  corn. 

9067.  T%e  process  fhUoiwed  m  d&ffereni  parts  of  Prance  to  enlarge  the  Goer  is  described 
at  loigth  by  SonninL  (Nouveau  Dictionnmre  d^Hietobre  NatureOe,  art.  (He.)  The 
otject  is  to  cause  the  whole  vital  forces  to  be  determined  towards  this  part  of  the  animal, 
by  giving  it  a  kind  of  hepatic  cachexy.  In  Alsace,  the  individual  buys  a  lean  goose, 
which  he  shuts  up  in  a  small  box,  so  tight  that  it  cannot  turn  in  it.  The  back  part  of 
the  bottom  is  furnished  with  a  wide  grating  of  rods,  for  the  passage  of  the  dung.  In  the 
fote  part  there  is  a  bole  for  the  head,  and  below  it  a  small  trough  is  kept  always  full  of 
water,  in  which  some  pieces  of  wood  charcoal  are  left  to  steep.  A  bushel  of  maize  is 
enough  to  feed  it  during  a  month,  at  the  end  of  which  time  the  goose  is  sufficiently 
fitttened.  A  thirtieth  part  is  soaked  in  water  each  night,  and  crammed  down  its  throat 
next  day,  morning  and  evening.  Hie  rest  of  the  time  it  drinks  and  guxzles  in  the  water. 
Towards  the  22d  day,  they  mix  with  the  maise  some  poppy  oil,  and,  at  the  end  of  the 
month,  it  is  known  by  a  lump  of  fat  under  each  wing,  or  rather  by  the  difficulty  of 
breathing,  that  it  is  time  to  kill  it,  otherwise  It  will  die  of  fat  The  liver  is  then  found 
weighing  one  or  two  pounds,  and,  besides,  the  animal  is  excellent  for  the  table,  and 
famishes,  dnring  its  roasting,  fiom  three  to  five  pounds  of  fat,  which  is  used  in  the 
cooking  of  v^eCables.  Of  six  geese,  there  are  commonly  only  four  (and  tliese  are  the 
youngest)  which  answer  the  expectation  of  the  fiittener.  They  are  kept  in  a  cellar,  or 
cool  place  with  little  li^it.  The  temperature  most  favourable  for  fattening  is  between 
50^  and  40^  Fahrenheit,  so  that  it  is  only  practised  during  the  latter  part  of  the  autumn, 
the  winter,  and  the  early  part  of  spring.  The  process  was  examined  in  detail  by  us  at 
Strasbourg  in  October  1828,  and  will  be  found  noticed  in  the  account  of  the  tour  which 
we  made  in  that  year,  in  tlie  5th  volume  of  the  Gardener's  Magazine. 

SOBS.  TAe  Roman  epicures,  who  prized  the  liven  of  geese,  had  already  observed,  tliat 
darkness  was  fiivourable  to  this  practice ;  no  doubt,  bemuse  it  prevents  all  distraction, 
and  directs  the  whole  powera  towards  the  digestive  organs.  The  want  of  motion,  and 
the  difficulty  of  re^iration,  may  be  also  taken  into  consideration ;  the  first  from  its 
diminishing  the  waste  of  the  system,  and  both  from  their  retarding  the  circulation  in  the 
▼ena  portarum,  of  which  the  blood  ought  to  become  hydrogenated,  in  proportion  as  its 
carbon  unites  itself  to  the  oxygen  which  that  liquid  absorbs.  This  favours  the  formation 
of  the  oily  juice,  winch,  after  having  filled  the  cellular  system  of  the  body,  enters  into  the 
biliary  system  and  substance  of  the  liver,  and  gives  it  that  fatness  and  size  which  is 
ao  delightful  to  the  palates  <if  true  gourmands.  The  liver  thus  only  becomes  enlarged 
consecutively,  and  the  difficulty  of  respiration  does  not  appear  till  the  end,  when  its  size 
prevents  the  action  of  the  lungs.  Among  a  hundred  fatteners,  there  are  scarcely  two 
who  adopt  the  practice  of  putting  out  the  eyes  qf  the  geese,  and  even  these  do  not  resort 
to  this  barbarous  practice  till  a  day  or  two  before  they  are  killed ;  and,  therefore,  the 
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gene  of  Alsace,  which  are  free  from  these  cruel  operations,  acquire  a  prodJgious  fatness, 
which  may  be  called  an  oleaginous  dropsy,  the  effect  of  a  general  atony  of  the  absorbents, 
caused  by  want  of  exercise,  combined  with  succulent  food  crammed  down  tlieir  •throats, 
and  in  an  onder-oxygenated  atmosphere.  {Encyc»  Brit.  Sup.,  arL  Food.) 

2089.  Early  iamb.  As  an  instance  of  both  breeding  and  feeding  for  extraordinary 
purposes,  we  may  mention  the  practice  of  those  farmers  who  furnish  the  tables  of  the 
wealthy  with  lamb,  at  almost  every  season  of  the  year,  by  selecting  certain  breeds  of 
sheep,  such  as  the  Doraetshire,  which  lamb  very  early,  or  by  treating  them  in  such  a  way 
as  to  cause  the  female  to  come  in  heat  at  an  unnatural  timok  In  tibis  way,  lamb  is  pn>> 
cured  as  an  article  of  luxury,  as  early  as  November  and  December ;  and,  on  the  contrary, 
by  keeping  the  ewe  on  a  cold  and  poor  hilly  pasture,  the  lambing  season  is  retarded,  and 
liunb  furnished  in  September  and  October. 

2090.  Feeding  for  promoting  the  produce  oj  milk  or  eggs.  That  which  in  plants  or 
animak  is  produced  for  particular  purposes  in  nature  may,  by  certain  modes  of  treat- 
ment, be  rendered,  for  a  time,  a  habit  in  the  plant  or  animal,  without  reference  to 
its  natural  end.  Thus  in  many  cases  annual  plants  may  be  rendered  perennial  by 
continually  pinching  off  their  flowen  as  tliey  appear ;  and  animals  which  give  milk  or  lay 
eggs  may  be  made  to  produce  both  for  a  much  longer  time  than  is  natural  to  them,  by 
creating  a  demand  in  their  constitutions  for  these  articles,  by  frequent  and  regular  nUlk- 
ings,  and  by  taking  away  every  egg  as  soon  as  produced ;  and  then,  by  appropriate  food« 
furnishing  the  constitution  with  the  means  of  supplying  this  demand,  by  rich  liquid  food« 
in  the  case  of  milking  animals,  and  by  dry,  stimulating,  and  nourishing  food,  in  the  case 
of  poultry. 

2091.  Feeding  to  JU  animals  for  hard  labour  or  long  journeys.  It  seems  agreed  on, 
that  dry  rich  food  is  the  best  for  this  purpose ;  and  that  very  much  depends  on  rubbing, 
cleaning,  and  warmth,  in  the  intervals  bietween  labour  and  rest,  in  order  to  maintain 
something  of  the  increased  circulation;  and,  in  short,  to  lessen  the  influence  of  the 
transition  from  the  one  to  the  other,  llie  quantity  of  water  given  should  never  be  con- 
siderable ;  at  least  in  cold  countries  and  seasons.    (See  Horse,  in  Contents  or  Index.) 

Skct.  V.     Of  the  Modes  ^kiUing  Animals, 

2092.  The  mode  of  killing  animals  has  considerable  effect  on  the  Jlesk  of  the  animal. 
Most  of  those  slaughtered  for  food  are  either  bled  to  death,  or  are  bled  profusely  imme- 
diately after  being  deprived  of  life  in  some  other  way.  The  common  mode  of  killing 
cattle  in  this  kingdom  is,  by  striking  them  on  the  forehead  with  a  pole-axe,  and  then 
cutting  their  throats  to  blc«d  them.  But  this  method  is  cruel,  and  not  free  from  danger. 
The  animal  is  not  always  brought  down  by  the  first  blow,  and  the  repetition  is  difficult 
and  uncertain ;  and,  if  the  animal  be  not  very  well  secured,  accidents  may  happen. 
Lord  Somerville  (  General  Survey  of  the  Agriculture  of  Shropshire,  by  Joseph  Plynxley,  M.  A- , 
8vo.  London,  1803,  p.  243.)  therefore  endeavoured  to  introduce  the  method  of  pithing 
or  laying  cattle,  by  dividing  the  spinal  marrow  above  the  origin  of  the  phrenic  nerves, 
as  is  commonly  practised  in  Barbary,  Spain,  Portugal,  Jamaica,  and  in  some  parts  of 
England ;  and  Jackson  says,  that  the  "  best  method  of  killing  a  bullock  is  by  thrusting 
a  sharp-pointed  knife  into  the  spinal  marrow,  when  the  bullock  will  immediately  fall 
without  any  struggle,  then  cut  tite  arteries  about  the  heart.**  {Re/lections  on  the  Commerce 
of  the  Mediterranean,  by  John  Jackson,  Esq.  F.  S.  A.,  8vo.  London,  1804,  p.  91.) 
Although  the  operation  of  pithing  is  not  so  difficult  but  that  it  may,  with  some  practice, 
be  performed  with  tolerable/  certainty  ;  and  although  Lord  Somerville  took  a  man  witli 
him  to  Portugal  to  be  instructed  in  the  method,  and  made  it  a  condition  that  the  prise 
cattle  at  his  exhibitions  should  be  pithed  instead  of  being  knocked  down,  still  pithing  is 
not  becoming  general  in  Britain.  This  may  be  partly  owing  to  prejudice ;  but  we  have 
been  told  that  the  flesh  of  tlie  cattle  killed  in  tliis  way  in  Portugal  is  very  dark,  and  be- 
comes soon  putrid,  probably  from  the  animal  not  bleeding  well,  in  consequence  of  the 
action  of  the  heart  being  interrupted  before  the  vessels  of  the  neck  are  divided.  It  there- 
fore seems  preferable  to  bleed  the  animal  to  death  directly,  as  is  practised  by  the  Jew 
butchers. 

2093.  Du  Gartfs  observations  on  jnthing  deserve  attention.  This  gentleman,  a 
surgeon  of  the  Shrewsbury  Infirmary,  after  mature  oonsideratidn,  is  against  the  practice, 
as  causing  more  pain  than  it  is  intended  to  avoid.  He  says,  **  Pain  and  action  are 
so  generafiy  joined,  that  we  measure  the  degree  of  pain  by  the  loudness  of  the  cries,  and 
violence  of  the  consequent  exertion ;  and  therefore  conclude,  on  seeing  two  animals  killed, 
that  ^he  one  which  makes  scarcely  a  struggle,  though  it  may  continue  to  breathe,  sufifen 
less  than  that  which  is  more  violently  convulsed,  and  struggles  till  Ufe  is  exhausted.  It 
appears,  however,  that  there  may  be  acute  pain  without  exertion,  pexbaps  as  certainly  as 
there  is  action  without  pain  ;  even  distortions  that  at  the  first  glance  would  seem  to  pro- 
ceed from  pain,  are  not  always  really  accompanied  with  sensation.  To  constitute  pain 
there  must  be  a  communication  between  the  injured  organ  and  the  brain.** 
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fiOM.  In  the  aid  method  tftUai^dfrimg,  •  eonciurioa  of  the  brain  takn  place,  and  therrforc  the  power  of 
fiBriing  udettrojed.  The  aninuQ  drop*,  and  although  conruUlonf  take  place  generally  longer  and  more 
Yiolent  than  when  the  ipinal  marrow  U  diTided,  vet  there  is,  I  think,  reaKm  to  believe  that  the  aniinal 
■ufffers  leaf  pain.  The  inunediate  consequence  of  the  blow  it  the  dilatation  of  the  pupil  of  tlie  eye,  without 
anyexpression  of  consciousness  or  fear  on  the  approach  of  the  hand. 

dOSSi  From  all  these  circumstances,  Du  Gard  condudcs  that  tk<  nrtn  method  of  slaughtering  rattir  it  more 
mutual  than  the  aid  The  puncture  of  theniedulla  spinalis  does  not  destroy  feeling,  thinigh  it  renders  the 
iMMij  quiescent,  and  in  this  state  the  animal  both  endures  pain  at  the  punctured  part,  and  sutlers,  as  it  were, 
aaeoood  death,  ft-ora  the  pain  and  faintneas  from  lots  of  Mood  in  cutting  the  throat,  wh.ch  is  practised  in 
both  methods.  Sir  Everard  Home,  in  a  Taluabie  paper  [Shrnp.  Rep. ,  p.  2S0. )  has  suggested  a  mode  of  per. 
Araiag  the  operation,  which  would  anawcr  completely,  could  we  be  sure  of  having  operators  sufficiently 
skilful;  but  we  may  the  less  resret  the  difBcultv  of  ycCting  new  modes  established  when  we  thus  see  the 
nperiority  of  an  old  custom  under  very  improbable  circumstances ;  and  if  well  meaning  reformen  wanted 
any  additional  motives  to  care  and  circumqiection,  a  very  forcible  one  is  fiimished  in  the  instance  of  the 
tiaw  and  traiMe  taken  to  introduce  tbia  operation,  whicb,  as  it  baa  been  hitberto  pnctised,  ia  the  very 
reverse  of  what  was  intended. 

2096.  Jewish  modn.  The  Mosaic  law  so  strictly  prohibits  the  eating  of  blood,  that 
tbe  Talmud  contains  a  body  of  regulations  concerning  the  killing  of  animals  ;  and  the 
Jews,  as  a  point  of  religion,  will  not  eat  tbe  flesh  of  any  animal  not  killed  by  a  butcher 
of  their  own  persuasion.  Their  method  is  to  tie  all  the  four  feet  of  tbe  animal  together, 
bring  it  to  tbe  ground,  and,  turning  its  head  back,  to  cut  the  throat  at  once  down  to  the 
bone,  with  a  long,  very  sharp,  but  not  pointed  knife,  dividing  all  the  large  vessels  of  the 
neck.  In  this  way  the  blood  is  discharged  quickly  and  completely.  Hie  efl'ect  in  indeed 
mtd  to  be  so  obvious,  that  some  Christians  will  eat  no  meat  but  what  has  been  killed  by 
a  Jew  butcher.  Calves,  pigs,  sheep,  and  lambs,  are  all  killed  by  dividing  at  once  tlie 
large  vessels  of  the  neck. 

2097.  Aninudt  vphich  are  killed  by  acddevi,  as  by  being  drowned,  hanged,  or  froxen,  or 
by  a  fall,  or  ravenous  animal,  arc  not  absolutely  unwholesome.  Indeed,  they  only  difTer 
firam  those  killed  methodically  in  not  being  bled,  which  is  also  the  ca&e  witli  animals  that 
are  snared,  and  with  those  killed  by  hounds.  Animals  which  die  a  natural  death  should 
never  be  eaten,  as  it  is  an  undeniable  instance  of  disease,  and  even  death  to  the  consumer 
being  the  eonaequence. 

2098.  AnimaU  frequerUly  undergo  some  jtreparation  before  they  are  killed.  They  are 
connmnly  kept  without  food  for  some  time,  as  if  killed  with  full  stomachs  their  flesh  is 
considered  not  to  keep  well.  Oxen  are  commonly  made  to  fast  for  two  m  three  days, 
snialler  aniroals  for  a  day ;  but  it  is  evident  that  the  practice  must  not  be  carried  too  &r, 
as  the  opposite  eflFect  will  be  produced  by  the  animal  falling  off  or  getting  feverish. 
Dr.  lister  has  stated  that  nothing  contributes  more  to  the  whiteness  and  tenderness  of 
tbe  flesh  of  calves  than  often  bleeding  them,  by  which  the  colouring  matter  of  the  blood 
is  exhausted,  and  nothing  but  colourless  senun  remains.  A  much  more  cruel  method  of 
preparation  for  slaughter  used  to  be  practised,  though  now  much  less  frequently,  in 
i^ard  to  the  bull.  By  some  andent  municipal  laws,  no  butcher  was  allowed  to  expose 
any  ball  beef  for  sale  unless  it  had  been  previously  baited.  Tbe  reason  of  this  regulation 
probably  was,  that  baiting  had  the  effect  of  rendering  the  flesh  or  muscular  fibre  much 
more  tender ;  lor  it  is  a  universal  law  of  the  animal  economy  that,  when  animals  have 
undergone  excessive  fatigue  immediately  before  death,  or  have  suffered  from  a  lingering 
death,  their  flesh,  though  it  becomes  sooner  rigid,  also  becomes  sooner  tender  than  when 
Middenly  deprived  of  life  in  a  state  of  health.  The  flesh  of  hunted  animals  also  is  soon 
lender  and  soon  spoils  (Reckerches  de  Physiologie  et  de  Chimie  Pathologique,  ;wr  P.  JV. 
Nysten,  8vo.  Paris,  1811; ;  and  it  is  upon  this  principle  only,  that  the  quality  of  pig's 
floh  could  be  unproved  by  tbe  horrid  cruelty,  said  to  be  practised  by  the  Germans,  of 
wbippaig  the  animai  to  death. 
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or   TBI    STODT    O^    n»    MimERAL     KIKGDOX     AVD    TBK     ATHOflrHKftX,    WITH     HZPEaZNCE 

TO   AORICULTURX. 

2099.  Tbe  nature  of  the  vegetable  and  animal  kingdom  having  undergone  discussion, 
the  next  step  in  tbe  study  of  the  science  of  agricultiuie  is  to  enquire  into  the  eomjfosition 
^md  nature  <f  fmateriai  botSes,  tsnd  the  law  of  their  changes.  The  earthy  matters  which 
compoie  the  aurfiure  of  the  globe,  the  air  and  light  of  the  atmosphere,  the  water  precipi- 
trted  fiom  it*  tbe  beat  and  cold  produced  by  the  alternation  of  day  and  night,  and  by 
eh-m«if^  compoaitioB  and  resolution,  include  all  the  elements  concerned  in  vegetation. 
Hiese  elements  have  all  been  casually  brought  into  notice  in  the  study  <4  the  vegetable 
kingdom  ;  but  we  shall  now  examine  more  minutely  their  properties,  in  as  far  as  they 
are  oonnecled  with  cultivation.  To  study  them  completely,  reference  must  be  had  , 
to  svatams  of  chemistry  and  natand  philosophy,  of  which  those  of  Dr.  Thomson 
(^sfein  tfOkemuify)  and  Dr.  Toung  {Lectures  <m  Natural  Pkilofophy)  may  be  especially 
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Chap.  I. 

Of  Earths  and  SoUs. 

SI  00.  Earths  are  the  productions  of  the  rocks  which  are  exposed  on  the  surface  of  the 
globe,  and  soils  are  earths  mixed  with  more  or  less  ^  the  decomposed  organised  matter 
afforded  by  dead  plants  and  animals*  Earths  and  soils,  therefore,  must  be  as  various  as 
the  rocks  which  produce  them  ;  and  hence  to  understand  their  nature  and  formation  it  is 
necessary  to  begin  by  considering  the  geological  structure  of  the  territorial  surface,  and 
the  manner  in  which  earths  and  soils  are  produced.  We  shall  next  consider  in  succession 
the  'Nomenclature,  Quality,  Use,  and  Improvement  of  Soils. 

Sect,  I, ,   Of  fh&^G^ological  Strueture  of  the  Globe  and  the  Formation  of  Earths  and  SoUs. 

.  3101.  The  crust  of  our  earth,  when  examined,  wUl  be  found  to  be  composed  f^ 
various  stony  bodies,  dilFering  in  their  structure  and  composition.  Some  of  these- are 
arranged  in  strata  of  greater  or  less  regularity,  and  more  or  less  inclined  to  the  horizon  ; 
others  Show  no  marks  of  stratification,  but  constitute  large  mountain  masses,  without 
any  definite  shape,  or  fill  up  fissures  in  other  rocks,  forming  veins.  Some  rocks  show  an 
evident  compound  or  aggregated  structure ;  others  appear,  to  tlie  naked  ey^  of  a  uniform 
texture :  some  stony  bodies  contain  undoubted  remains  of  animals  and  vegetables,  which 
chiefly  belong  to  species  of  organised  beings  no  longer  known  to  exist  in  a  living  state ; 
other  rocks  are  4d ways  destitute  of  every  trace  of  organised  remains.  Hieae  peculiarities 
have  given  rise  to  different  classifications  of  rocks.  One  sect  of  geologists  divide  rocks 
into  wnple  and  compound  j  and  again  subdivide  these  classes  according  as  the  structure 
of  the  rock  is  compact^  granular,  AUy,  porphyritic,  or  amygdaloidal.  The  greatest  number 
of  geologists,  however,  are  not  satisfied  with  that  arrangement,  but  have  ventured  to 
speculate  on  the  relative  age  or  era  of  the  formation  of  the  different  kinds  of  rock.  The 
data  on  which  they  proceed  are,  chiefly,  the  presence  or  absence  of  organic  remains,  and 
the  superposition  of  one  kind  of  rocky  bed  on  another.  All  geologists  are  agreed  in  con- 
sidering stratified  rocks  as  arranged  and  deposited  by  the  agency  of  water,  and  therefore 
the  relative  age  of  such  rocks  may  be  generally  inferred  from  their  relative  position ;  but 
philosophers  differ  both  with  regard  to  the  origin  and  era  of  the  unstratified  rocks,  and 
also  of  the  minerals  which  occupy  veins.  It  is  not  our  business  here  to  enter  into  this 
discussion,  but  we  shall  content  ourselves  by  a  slight  sketch  of  the  most  generally  received 
arrangement  of  rocks,  which,  though  it  involves  theoretic  considerations,  is  convenient  to 
the  student  of  mineralogy.  The  crust  of  our  globe  may  be  considered  as  composed  of 
five  series  of  rocks :  primitive,  transition,  floetz,  alluvial,  and  volcanic. 

51 02.  Primitive  rocks.  These,  from  the  absence  of  organic  remains,  are  conceived  to 
have  been  deposited,  in  their  present  situation,  before  the  creation  of  unimAl*,  and,  fiom 
most  usually  lying  below  other  rocks,  are  supposed  to  be  the  most  andent.  Of  these  the 
chief  species  are  granite  (including  syenite),  gneiss,  mica  slate  (including  talc  slate),  day 
slate,  primitive  limestone,  primitive  trap,  serpentine,  quq^tx  rock,  and  some  kinds  of 
porphyry* 

51 03.  Rocks  of  transition.     In  these  a  few  organic  remains  occur,  but  neither  fine- 

Suently  nor  in  large  quantity.  Tliey  are  supposed  to  have  obtained  their  present  form 
uring  the  transition  of  the  surface  of  the  earth  from  a  chaotic  to  a  habitable  state.  The 
principal  members  of  this  series  are  greyutadte,  one  kind  of  limestone,  and  occasionally 
most  of  the  rocks  of  the  first  series. 

51 04.  FUatz  rocks  are  so  named  from  their  generally  occurring  in  nearly  horiaontal 
strata.  They  were  formerly  termed  secondary,  in  contradistinction  to  the  primitive 
series,  and  they  constitute  the  terrain  secondmre  of  the  French  geologists.  The  principal 
rocks  of  this  disss  are  sandstone  or  freestone,  which  appears  to  be  of  (Offerent  ages,  though 
comprehended  still  in  the  floetz  series  ;  limestone  (including  alpine  limestone,  magnesian 
limestone,  oolUe,  chalk,  gypsunu  and  the  calcareous  beds  of  the  Paris  basin),  coal,  and  the 
accompanying  rocks  of  our  great  coal-fields ;  trap  rocks,  including  basalt,  wacke,  and  the 
great  body  of  kindred  rocks,  which  often  form  the  sunmiits  of  considerable  hills. 

5105.  Alluvial  deposits,  chiefly  consisting  of  beds  of  cUy,  sand,  gravel,  and  some 
cemented  rocks.  The  first  three  formations  appear  to  be  universally  dutributed  over  the 
globe,  and  are  supposed  to  owe  their  formation  to  causes  acting  before  the  land  had  yet 
appeared  above  the  waves.  The  alluvial  formations  are  conodved  to  be  produced  by  the 
action  of  water  on  the  rocks  already  mentioned. 

5106.  Volcanic  rocks.  Of  this  series  different  kinds  of  lava,  scoria,  puzzuolana,  &c, 
are  undoubted  members ;  and  most  geologists  now  indude  in  it  certain  varieties  of  trap, 
trachyte,  obsidian,  and  pumice  ;  while  others  are  disposed  to  consider  all  trap  rocks,  and 
even  granite,  as  the  products  of  dther  recent  or  ancient  volcanic  fire,  acting  under  the 
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moJifying  cinnmistance  of  preamire.  All  the  members  of  these  formadoiis  are  not 
every  where  to  be  found :  sometimes  one  or  more  species  of  rock  msy  be  wanting  in 
the  series;  but  a  skilful  geologist  can  generally  detect  a  wonderful  degree  of  regularity 
in  the  superposition  of  strata,  which,  to  an  unpractised  eye^  present  only  a  mass  of 
confusion* 

2107.  Tke  rdotwe  tUuation  t^  these  roch  in  Britain  is  as  follows :  Hie  primitive  rocks 
are  usually  obaerred  constituting  a  portion  of  the  most  elevated  parts  of  the  sur&ce  of  the 
eardi ;  the  rocks  of  transition  usually  form  the  less  elevated  ridges ;  the  floetz  rocks,  vrith 
allovxal  matter,  generally  constitute  the  bases  of  plains,  or  of  an  undulated  country.  The 
two  latter  fbnnations  constitute  by  fiu-  the  greatest  portion  of  England  and  the  low  parts 
of  Scotland :  the  mountains  of  Cumberland  and  Wales  are  chiefly  composed  of  rocks 
of  traasttion,  whUe  ComwaU  and  the  Highlands  of  Scotland  have  generally  a  basis  ef 
primiiive  rocks,  over  which  some  rocks  oi  the  transition  series  are  occasionally  ntper- 


S108.  The  arigiMai  authorities  for  the  geological  distribudoB  of  English  * 
Smith's  Map  and  SeObme s    Greenm/gh*$  Maps    Camybeaif^M  and  VksSp^t  Geology  ^ 
Sngland:  8edgewidce*%  ps^iers  in  the  GeoU^^  Trantacthmst  WeketereJaU  ^  WigfA^  &c. 
These  are  aU  authoritiea  of  wci^  irith  mineralogists. 

2109.  Tke  mtfrfeae  earth,  or  that  which  forms  the  outer  coating  of  the  dry  parts  of  the 
gUbe,  is  fanned  by  the  detritus,  or  worn  off  parts  of  rocks  and  rocky  substances.  For 
in  some  places,  as  in  chasms  and  vacuities  between  rocky  layen  or  masses,  earth  occupies 
many  feet  in  depth  ;  and  in  others,  as  on  the  summits  of  chalk  hills  or  granite  mountains» 
it  hardly  covers  the  surfiKe. 

Slia  Bgrth$  art  ikn^^fbreverioialsfeompoted^tecaiatag  to  thtrtKik^ 
paztideL  Somctiiiief  they  are  chiefly  fmned  from  •late.rocki,  m  in  blue  dayi ;  st  other  tiinei  from 
nodftone,  m  in  sUwiout  mUs  ;  and  mostly  of  a  mixture  of  clajrey,  ilatj,  and  limestone  roclu,  Mended  In 
^Qportiam  as  variout  as  their  dtuatiotis.  Such  we  may  suppose  to  have  been  the  state  of  the  surAce  of 
the  dry  part  ofthe  globe  immedlatelj  after  the  last  disruption  of  Its  crust :  but  In  process  of  time  the  decay 
of  Tsgetsbies  and  animals  forms  additions  to  the  outer  surface  of  the  earths,  and  constitute  what  are  called 
— ''-    the  difTerenoe  between  which  and  earths  is,  that  the  former  always  contain  a  portion  of  vegetable 


Sill  T%e  mamaer  in  wUdk  roda  are  eoneerted  into  toils.  Sir  H.  Davy  observes  {Elem.  qf  Agrie.  Ckem., 
1S&),  may  be  easily  conoeiTed  by  referring  to  the  insUnce  of  soft  granite,  or  porcelain  granite.  This 
sobstaaoe  connsts  of  three  ingredients,  quarts,  feldspar,  and  mica.  The  quarts  is  almost  puresllicious 
earth  In  a  crvstaUlne  form.  The  feldmr  and  mica  are  Tery  compounded  substances ;  both  contain  silica, 
alumina,  and  oxide  of  iron ;  in  the  feldspar  there  is  usually  lime  and  potassa ;  in  the  mica,  lime  and 
■agncsuL  W.licn  a  granite  rock  of  this  kind  has  been  long  exposed  to  the  influence  of  air  and  water,  the 
line  and  the  potassa  contained  in  Its  constituent  parts  are  acted  upon  by  water  or  carlxmic  acid ;  and  the 
cside  of  iron,  which  la  almost  ahravs  in  its  least  oxidised  state,  tends  to  combine  with  more  oxygen  :  the 
consequence  is,  that  the  feldq;Mr  decomposes,  and  likewise  the  mica ;  but  the  first  the  most  rapidly. 
The  feldspar,  which  is  as  it  were  the  cement  of  ttie  stone,  fbrros  a  fine  clay :  the  mica,  partially  decom. 
posed,  BBixcs  with  it  aa  sand  j  and  the  undeoomposcd  quarts  appears  as  gravel,  or  sand  of  difflFrent  degrees 
of  finenessL  As  soon  as  the  smallest  layer  of  earth  is  formed  on  the  surface  of  a  rock,  the  seeds  of  lichens, 
mowes^  and  other  imperftet  regetables  which  are  constantly  floating  in  the  atmosphere,  and  which  have 
made  it  their  resting-place,  beg^n  to  TC^etate ;  their  death,  decomposition,  and  decay,  aflbrd  a  certain 
quantity  of  organiaable  matter,  which  mixes  with  the  earthy  materials  of  the  rock  ;  In  this  improved  soil 
move  perfect  planu  are  capable  of  subsisting ;  these  in  their  turn  absorb  nourishment  from  water  and  the 
tmwphere:  and,  after  perishing,  allbrd  new  materials  to  those  already  provided :  the  decomposition  of 
tbe  rack  stiO  oootinaes ;  and  at  length,  by  such  skyw  and  gradual  processes,  a  soil  Is  formed  in  which  even 
facst  trees  can  fix  their  roots,  and  which  is  fitted  to  reward  the  labours  of  the  cultivator. 

SI  12.  T%e  formation  q^  p^aty  soiU  is  produced  from  very  opposite  causes,  and  it  is  interesting  to 
cootcnfilate  how  tiie  same  eAct  may  be  produced  by  diflbrent  means,  and  the  earth  which  supplies  almost 
afl  osr  wants  majr  become  barren  alike  from  the  excessive  application  of  art,  or  the  utter  neglect  of  it. 
Cnntinnal  pnlveriaation.  and  cropping,  without  manuring,  will  certainly  produce  a  hungry  barren  soil ; 
and  the  total  neglect  of  fiertile  tracts  will,  from  their  accumulated  vegcteble  products,  produce  peat  soils 
and  bogs.  Where  successive  generations  of  vegetables  have  grown  upon  a  soil.  Sir  H.  Davy  observes, 
unless  part  of  their  produce  has  been  carried  ofl  by  man,  or  consumed  by  animals,  the  vegetable  matter 
increases  in  such  a  proportion,  that  the  soil  approaches  to  a  peat  in  its  nature :  and  if  in  a  situation  where 
it  ean  receive  water  from  a  higher  district,  it  becomes  spongy  and  permeated  with  that  fluid,  and  is  gene. 
nOv  remlwed  incapable  of  supporting  the  nobler  classes  of  vegetables. 

ills,  spurious  peotv  $oiL    Lakes  and  pools  are  sometimes  filled  up  bythe  accumulation  of  the  remains 

;  and  in  this  case  a  sort  of  spurious  peat  is  formea    The  fermentation  in  these  cases, 

»beofadifi!brentkind.    Much  more  gaseous  matter  is  evolved  ;  and  the  neighbourhood 

,  in  which  aquatic  vegetables  decompose,  b  usually  aguish  and  unhealthy;  whilst  that  of  the 

ime  peat,  or  peat  Ibrmed  on  amis  originally  dry,  is  always  salubnous. 

SIH.  SoSs  mcof  genertdUf  be  distinguished  from  mere  masses  of  earth  by  their  friable 
texture  and  dark  colour,  and  by  the  presence  of  some  vegetable  fibre  or  cartionaccous 
matter.  In  uncultivated  grounds,  soils  occupy  only  a  few  inches  in  depth  on  the  sur- 
face, unless  in  crevices,  where  they  have  been  washed  in  by  rains ;  and  in  cultivated  soils 
tbeir  depth  is  generally  the  same  as  that  to  which  the  implements  used  in  cultivation 
Aave  penetrated. 

21 15.  Hud  has  been  written  on  soUs,  and,  till  lately,  to  very  little  purpose.     All  the 

fioman  authors  on  husbandry  treated  the  subject  at  length ;  and  in  modem  times,  in  this 

eoantrjf  capioua  philosophical  discourses  on  soils  were  published  by  Bacon,  Evelyn, 

BndHey,  and  others;  but  it  may  be  truly  said,  that  in  no  department  of  cultivation  was 

enr  so  mocii  written  ot  which  so  little  use  could  be  made  by  practical  men. 
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Sect.  II.     Cltusification  and  Nomenclature  of  Soils. 

8116.  Stfttematic  order  and  an  agreed  nomenclature  are  M  neceactaiy  in  the  study  of 
soils  as  in  that  of  plants  or  animals.  The  number  of  provincial  terms  for  soils  which 
have  found  their  way  into  tlie  books  on  cultivation  is  one  reason  why  so  little  use  can  be 
made  of  tfaeir  directions. 

2117.  A  correct  datsyicatUm  of  soib  may  be  founded  on  the  presence  or  absence  of 
organic  and  inorganic  matter  in  their  basis.  This  will  form  two  grand  classes,  via. 
ftrimitiee  toils,  or  those  composed  entirely  of  inorganic  matter,  and  secondary  soils,  or 
those  composed  of  organic  and  inorganic  matter  in  mixtures.  These  classes  may  be 
subdivided  into  orders  founded  on  the  presence  or  absence  of  saline,  metallic,  and  car- 
bonic matter.  The  orders  may  be  subdivided  into  genera  founded  on  the  prevailing 
earths,  salts,  metals,  or  carbon;  the  genera  into  q)ecies  founded  on  their  different 
mixtures;  the  species  into  varieties  founded  on  colour,  or  texture;  and  sub-varieties 
founded  on  moisture,  dryness,  richness,  lightness,  &c. 

21 18.  In  naming  the  genera  (gfsoiU,  the  first  thing  is  to  discover  the  prevailing  earth 
or  earths ;  either  the  simple  earths,  as  clay,  lime,  sand,  or  the  particular  rocks  from  which 
tlie  soil  has  been  produced,  as  granite,  basalt,  &c.  When  one  earth  prevails,  the  generic 
name  should  be  taken  from  that  earth,  as  clayey  soil,  calcareous  soil,  &c. ;  when  two 
prevail  to  all  appearance  equally,  then  their  names  must  be  conjoined  in  naming  the 
genus,  as  clay  and  sand,  lime  and  clay,  basalt  and.  sand,  &c.  The  great  thing  is  pre- 
cision in  applying  the  terms.  Thus,  as  Sir  H.  Davy  has  observed,  the  term  sandy  soil 
should  never  be  applied  to  any  soil  that  does  not  contain  at  least  seven  eighths  of  sand ; 
sandy  soils  which  effervesce  with  adds  should  be  distinguislied  by  the  name  of  calcareous 
sandy  soil,  to  distinguish  them  from  those  that  are  silicious.  The  term  clayey  soil  should 
not  be  applied  to  any  land  which  contains  less  than  one  sixth  of  impalpable  earthy  matter, 
not  considerably  effervescing  with  acids ;  the  word  loam  should  be  limited  to  soils,  con- 
taining  at  least  one  third  of  impalpable  earthy  matter,  copiously  effervescing  with  adds. 
A  soil  to  be  considered  as  peaty,  ought  to  contain  at  least  one  half  of  vegetable  matter. 
In  cases  where  the  earthy  part  of  a  soil  evidently  consists  of  the  decomposed  matter  of 
one  particular  rock,  a  name  derived  from  the  rock  may  with  propriety  be  applied  to  it. 
Thus,  if  a  fine  red  earth  be  found  immediately  above  decomposing  basalt,  it  may  be  de- 
nominated basaltic  soil.  If  fragments  of  quarts  and  mica  be  found  abundant  in  the 
materials  of  the  soil,  which  is  often  the  case,  it  may  be  denominated  granitic  soil ;  and  the 
same  principles  may  be  applied  to  other  like  instances.  In  general,  the  soils,  the 
materials  of  which  are  tlie  most  various  and  heterogeneous,  are  those  called  alluvial,  or 
which  have  been  formed  from  tlie  depositions  of  rivers ;  and  tliese  deposits  may  be  dc- 
ngnated  as  silidous,  calcareous,  or  argillaceous ;  and  in  some  cases  the  term  saline  may 
be  added  as  a  specific  distinction,  applicable,  for  example,  at  the  embouchure  of  rivers, 
where  their  alluvial  remains  are  overflown  by  the  sea. 

2119.  In  naming  the  sfiedes  of  soils,  greater  nicety  is  required  to  determine  distinctions 
than  in  naming  the  genera ;  and  there  is  also  some  difficulty  in  applying  or  devising 
proper  terms.  The  species  are  always  determined  by  the  mixture  of  matters,  and  never 
by  the  colour  or  texture  of  that  mixture  which  belongs  to  the  nomenclature  of  varieties. 
Thus  a  clayey  soil  with  sand  is  a  sandy  clay,  this  is  the  name  of  the  spedes ;  if  the  mass 
is  yellow,  and  it  is  thought  worth  while  to  notice  that  circumstance,  then  it  is  a  ydlow 
sandy  clay,  which  express  at  once  the  genus,  spedes,  and  variety.  A  soil  containing 
equal  parts  of  clay,  Ume,  and  sand,  would,  as  a  generic  term,  be  called  day,  lime,  and 
sand ;  if  it  contained  no  otlier  mixture  in  considerable  quantity,  the  term  entire  might 
be  added  as  a  specific  distinction ;  and  if  notice  was  to  be  taken  of  its  colour  or  degree  of 
comminution,  it  might  be  termed  a  brovrn,  a  fine,  a  coarse,  a  stifij  or  a  free  entire  clay, 
lime,  and  sand. 

2120.  The  following  Table  enumerates  the  more  common  genera,  spedes,  and  varieHes 
of  soils.  The  application  of  the  terms  will  be  understood  by  every  cultivator,  though  to 
attempt  to  describe  the  soils  either  chemically  or  empirically  (as  by  sight,  smell,  or  toudi), 
would  be  a  useless  waste  of  time.  From  a  very  little  exp^ence  in  the  field  or  garden, 
more  may  be  gained  in  the  study  of  soils,  than  from  a  volume  of  such  descriptions.  This 
Table  corresponds  with  tlie  nomenclature  adopted  in  the  agricultural  establishments  of 
Fellenberg  at  Hofwyl  in  Switzerland,  and  of  Professor  Thaer-at  Moegeiin  in  Pkussia, 
with  the  nomenclature  employed  by  Professor  Thouin  in  his  lectures  at  Paris,  and  in 
general  with  that  of  all  the  Continental  professors.  It  is  therefore  very  desirable  that  it 
should  become  as  generally  adopted  as  that  of  the  linnean  system  of  nomenclature 
in  botany.  The  prindple  of  the  Table  may  be  extended  so  as  to  include  any  other  soil 
whatever. 
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9)81.  7%e  «alii0  of  woQs  to  the  cultivator  is  diacoverable  botenictlly,  chemictlly,  and 
mecfaaiucany  ;  that  u»  by  die  plants  that  grow  on  them  naturally ;  by  chemical  analysis ; 
and  by  tbeir  sensible  qualities  of  roughness,  smoothness,  taste,  smelt,  and  ftacture. 

ScBsicT.  1.      Of  ditcovmng  the  QuaSHei  of  8oS$  by  meant  of  tke  PUmtt  wkick  gro» 

ontMem. 
^  S19S.  Plants  are  the  most  certain  indkators  ff  the  nature  of  a  soB ;  for  while  no  prac- 
tical cttltivator  would  engage  with  land  of  which  he  knew  only  the  results  of  a  chemical 
analysis,  or  examined  by  the  sight  and  touch  a  few  bushels  which  were  brought  to  him, 
yet  every  gardener  or  fiumer,  who  knew  the  sort  of  plants  it  produced,  would  be  at  once 
sble  to  dedde  as  to  its  yalue  for  cultiTation. 

21  S3.  The  leading  toUsJor  the  cultivator  are  the  clayey,  calcareous,  sandy,  ferrugineous, 
pasty,  salinei,  moist  or  aquatic,  and  dry.  The  following  are  the  plants  by  which  such 
soils  are  disdnguisbed  in  most  parts  of  Europe  :  ^- 

9124.  jtrgiSuxous.  Conmion  coltsfoot  (TtissiUgo  JTVbfara);  goose  tansy  (Potentilla 
AnKfina),  Svery  (arg^itea),  and  creeping  (r^ptans) ;  yellow  meadow  rue  (Thallctrum 
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fl^Tum) ;  Obex,  many  species ;  JiincuSy  various  species ;  tuberous  bitter  vetch  ((Xrobus 
tuberosus) ;  greater  birdVfoot  trefoil  (Xutus  xnAjor),  and  small-homed  (comiculatus) ; 
officinal  soapwort  (Saponkria  officinAlis) :  but  the  Tussiligo  PArfara  is  a  certain  and 
universal  sign  of  an  argillaceous  soil,  and  is  the  chief  plant  found  on  the  alum  grounds 
of  Britain,  France,  and  Italy.  « 

2125.  Calcareous*  Spiked  speedwell  {Veronica  spic^),  little  bedstraw  (Gilium 
pu^Uum),  officinal  gromwell  (Lithosp^rmum  officinale)  and  purple-blue  (purpikro- 
caeruleum),  clustered  bell-flower  (Campanula  glomerata),  hybrid  prismatocarpus  (Pris- 
matodirpus  hybridus),  roMnd'-headed  rampion  (Hiyteikma  orbicut^j,  lychnitis  mullein 
(  FerULscum  LychnitiB),  wayfimng  tree  (  Fib<imum  Lant^na),  common  berberry  {^Bhheri$ 
vulgaris),  common  dwmf  sun  rose  (HeMothemum  vulgkre),  common  Pulsatilla  anemone 
(Anemone  Pulsatilla),  white  vine,  virgin's  bower,  or  traveUer*s  joy  (Cl6mads  Vitilba), 
cultivated  saintfoin  (Onobi^chis  sadva). 

2126.  SUkmis.  Three-leaved  speedwell  {Veronica  triphyllos;  and  vernal  (v^ma), 
Italian  viper's  bugloss  (^chium  it&licum),  smooth  rupture-wort  (Hemiioia  glabra) 
and  hairy  ^hirsCkta),  English  catchfly  (SiUne  £nglica)  and  other  q>ecies,  red  sandwort 
(Aren^ria  rikbra),  &c.,  corn-field  spurrey  (Sp^rgula  arv^nsis),  hybrid  poppy  (Papiver 
h^bridum),  Argemone,  &c. 

2127.  Ferrugjinecus,  Common  sorrel  (i^ikmex  Acetosa)  and  sheep's  sorrel  (Aceto- 
s^Ua). 

2128.  Peaty*  Bilberry  (racdnium  Myrtlllus),  bleaberry  (uliginosum),  cranberry 
(Oxyc6ccu8  paldstris)  heath,  (j^ca)  4  sp.,  Kwl-shaped  spurrey  (Sp^rgula  subulkta), 
officinal  septfoil  (Tormentilla  officinalis). 

2129.  Saline*  Glasswort  (Salic6mia)  4  species,  marine  wrackgrass  (Zostera  marina), 
searuppia  (R6ppia  maritima),  sea  lung-wort  (Pulmonaria  maritima),  SoldancUa  bear- 
bind  (CalystdftiA  Soldan^lla),  whorled  knotgrass  (iU^ebrum  vertidlUtimi),  sea  goose- 
foot  fChenopodium  maridmum)  and  shrubby  (fruticosum),  kali  saltwort  (Salsola  Ao/i), 
whon-leaoed  honey  wort  (/Slson  vertidlUtum),  marine  sandwort  (Arenaria  marina),  &c, 
fringed  orache  (^'triplex  lacini^ta). 

2130.  Aquatic.  Marsh  marigold  (O&ltha  paliistris),  common  mare*s-tail  (^ipp{kris 
vulgaris),  common  butterwort  ( Pinguecula  vulgaris),  European  water-horehound  ^Lyco- 
pus  europs^is),  dicedous  valerian  {ValerieiTia  dioica),  marsh  violet  (Plola  palustris), 
Valerandi's  brookweed  (Aunolus  Valerdndt),  marsh  thysselinum  (Thyssellnum  pal6stre), 
square-stalked  epilobium  (Epilobium  tetragonum),  willow  lythrum  (Lythrum  Salicaiia), 
tongae-leaved  crowfoot  !^an(inculus  Lingua)  and  spearwort  (FUunmula). 

2131.  Very  dry*  Red  sandwort  (  Arenaria  rikbra),  sheep's  sorrel  ( JRiimex  Acetos^Ua), 
wild  thyme  (Thymus  fiierp^'llum),  common  acynos  (^cynos  vulgaris),  fidd  trefoil  (7Yi- 
folium  arv^nse). 

2132.  These  plants  are  not  ahsolutely  to  be  depended  on,  however,  even  m  Britain; 
and  in  other  countries  they  are  sometmies  found  in  soils  directly  opposite.  Still,  the 
cultivated  saintfoin  (Onobrychis  sativa)  is  almost  always  an  indication  of  a  calcareous  soil ; 
the  conunon  coltsfoot  (Ttissilago  J'^rfara),  of  blue  clay;  the  red  sandwort  (Arenaria 
rilkbra),  of  poor  sand;  and  the  sheep's  sorrel  (JRikmex  Acetos^lla),  of  the  presence  of 
iron,  or  of  peat  The  common  reed  (Phragmites  commiknis)  and  the  amphibious  poly- 
gonum (Polygonum  amphibium)  grow  on  alluvial  soils,  which  yield  excellent  crops  if 
properly  drained;  but  where  the  com  horse-tail  (f^uis^tiun  arv^nse)  grows  freely, 
it  indicates  a  cold  and  retentive  subsoil.  The  com-field  pimpemd  (^^nagdllis  arv^nsis), 
the  com-fidd  madder  (Sheriu*dut  arv^nsis),  the  corn-field  gromwell  (Xithosp^rmum 
arv^nse),  and  the  salad  lamb's  lettuce  (  Valeriand/la  olitdiia),  grow  on  cultivated  lands, 
where  the  soil  is  a  strong  black  loam  on  a  dry  bottom ;  when  sudi  a  soil  is  wet,  the 
clown's  all-heal  (^chys  palustris)  makes  its  appearance.  A  light  sandy  soil  is  known 
by  the  presence  of  the  purple  archangel  (X.2Lmium  purpikreum) ;  the  shepherd's  purse 
(Caps^Ua  btii^  pastoris).  If  the  parsley  piert  {Alcketnilla  A'phanes)  is  found,  the  soil 
is  rather  unproductive;  if  the  corn-field  spurrey  (Sp^rgula  arv^nsis)  grows  very  thick, 
the  ground  has  likely  been  rendered  too  fine  by  the  harrow;  the  common  ragwort 
{Sen^o  Jaoobae'^a),  and  the  comfidd  drsium  (Cirsium  arvdnse),  grow  indiscriminately 
on  light  and  strong  loams,  but  always  indicate  a  fertile  soil,  llie  wall  draba  (2>raba 
muruis)  and  the  annual  knawel  (Sclerinthus  innuus)  grow  on  soils  that  are  dry,  sandy, 
and  poor  in  the  extreme.  The  spiny  rest-harrow  (Otionis  spinosa)  is  often  found  on 
dry  pasture,  and  where  the  soil  is  incumbent  on  rotten  rock.  The  aquatic,  peaty,  and 
saUne  soils  are  almost  every  where  indicated  by  their  i4)propriate  plants ;  a  proof,  as  we 
have  before  stated,  that  the  climate  and  natural  irrigation  of  plants  have  much  more 
influence  on  their  habits  than  mere  soil.  (  Galpinii's  Compendium ;  Flora  Brit. ;  Loudon*s 
Hortus  Brit.;  Kent's  Hints;  Farmers*  Mag*  Feb.  1819;  and  the  Quarterly  Journal  tf 
Agiic*  for  Aug.  1828.) 
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Svmuct.9.     OfducovenHgtkeQuaikie$qf8oiUbyCkefmcaljtn^ 

2133.  Cktmical  anafyms  is  mmeh  too  nice  an  operatwnfir  gmeral  fmrpa»e$.  It  b  ool 
likely  that  many  practical  cultivaton  will  ever  be  able  to  conduct  the  analytic  proocw 
with  sufficient  accuracy,  to  enable  them  to  depend  on  the  result :  but,  still,  such  a  know- 
ledge  of  chemistry  as  shall  enable  the  cultivator  to  understand  the  nature  of  die  process 
and  its  results,  when  made  and  presented  to  him  by  others,  is  calculated  to  be  highly 
useful,  and  ought  to  be  acquired  by  erery  man  whose  object  is  to  join  theoretical  to 
practical  knowledge.  If  it  so  happens  that  he  can  perform  the  operations  of  analysis 
himself,  so  much  the  better,  as  &r  as  that  point  is  concerned  ;  but,  on  the  whole,  such 
knowledge  and  adroitness  are  not  to  be  expected  from  men  who  have  so  many  other 
points  demanding  their  attention,  and  who  will,  therefore,  effect  their  purpose  much 
better  by  collecting  proper  specimens  of  the  soUs  to  be  studied,  and  sending  them  for 
analysis  to  a  respectable  operative  chemist, 

2134.  In  aeleciing  specimens^  where  the  general  nature  of  the  soil  of  a  field  u  to  be 
ascolained,  portions  a£  it  should  be  taken  from  different  placei^  two  or  three  inches  below 
the  surface,  and  examined  as  to  the  similarity  of  their  properties.  It  sometimes  happens, 
that  upon  plains,  the  whole  of  the  upper  stratum  of  the  land  is  of  the  same  kind,  and  in 
this  case,  one  analysis  will  be  sufficient :  but  in  valleys,  and  near  the  beds  of  rivers,  there 
are  very  great  differences,  and  it  now  and  then  occurs  that  one  part  of  a  field  is  calcareous, 
and  another  part  silidous ;  and  in  this  case,  and  in  analogous  cases,  the  portions  dif- 
ferent from  each  other  should  be  separately  submitted  to  experunent.  Soils,  when 
collected,  if  they  cannot  be  immediately  examined,  should  be  preserved  in  pliials  quite 
filled  with  them,  and  closed  with  ground  glass  stoppers.  Tlie  quantity  of  soil  most 
convenient  fior  a  perfect  analysis  is  from  two  to  four  hundred  grains.  It  should  be  col- 
lected in  dry  weather,  and  exposed  to  the  atmosphere  till  it  becomes  dry  to  the  touch. 

2135.  Tke  MoU  best  suUed  for  cuUvrCy  according  to  the  analysis  of  Bergman,  contains 
four  parts  of  clay,  three  of  sand,  twx>  of  calcareous  earth,  and  one  of  magnesia ;  and« 
according  to  the  analysis  of  Fourcroy  and  Hassenfrata,  9216  parts  of  fertile  soil  con- 
tained 305  parts  of  carbon,  together  with  279  parts  of  oil ;  of  which,  according  to  the 
calculations  of  Lavoisier,  220  parts  may  be  regarded  as  carbon :  so  that  the  whole  of  the 
carbon  contained  in  the  soil  in  question  may  be  estimated  at  about  525  parts,  exclusive 
of  tiie  roots  of  v^etables,  or  to  about  one  sixteenth  of  its  weight.  Young  observed  that 
equal  weights  of  different  soils,  when  dried  and  reduced  to  powder,  yielded  by  distillation 
quantities  of  air  somewhat  corresponding  to  the  ratio  of  their  values.  The  air  was  a 
mixture  of  fixed  and  inflammable  airs,  probably  derived  frtmi  the  decomposition  of  water, 
cither  by  the  chemical  affinities  of  the  ingredients  of  the  soil,  or  by  the  process  of  vege- 
tetioD,  while  the  carbonic  add  or  fixed  air  may  be  absorbed  from  the  atmosphere,  or 
produced  by  living  vegetables  under  certain  drcumstances.  The  following  is  the  ana- 
lysis of  a  fertile  soil,  as  occurring  in  the  ndghbourhood  of  Bristol :  —  In  400  grains, 
there  were  of  water,  52 ;  silidous  sand,  240 ;  vegetable  fibre,  5 ;  vegetable  extract,  3 ; 
ahmiine,  48;  magnesia,  2;  oxide  of  iron,  14;  calcareous  eartb,  30;  loss,  6.  But 
Kirwan  has  diown  in  his  Geologicnl  Essayst  that  the  fertility  of  a  soil  depends  in  a  great 
measure  upon  its  capadty  for  retaining  water ;  and  if  so,  soils  containing  the  same  in^re- 
£enti  must  be  also  equally  fertile,  all  other  drcumstances  bdng  the  same,  though  it  is 
plam  that  tfadr  actual  fertility  will  depend  ultimately  upon  tlie  quantity  of  rain  that  fidls, 
because  the  quantity  suited  to  a  wet  soil  cannot  be  the  same  that  is  suited  to  a  dry  soil ; 
and  hence  it  often  happens  that  the  ingredients  of  the  soil  do  not  correspond  to  the 
character  of  the  climate.  Silica  exists  in  the  soil  under  the  modification  of  sand,  and 
ahimine  under  the  modification  of  day ;  but  the  one  or  the  other  is  often  to  be  met  with 
in  excess  or  defect.  Soils  in  which  the  sand  preponderates  retain  the  least  moisture,  and 
soils  in  which  the  clay  preponderates  retain  the  most ;  the  former  are  dry  soils,  the  latter 
are  wet  soils :  but  it  may  happen  that  ndther  of  them  is  suffidenUy  favourable  te 
cahme ;  in  which  case,  thor  peculiar  defect  or  excess 'must  be  supplied  or  retrenched 
befiwe  they  can  be  brought  to  a  state  of  fertility. 

2136.  Use  of  the  resuU  cf  analysis.  In  the  present  state  of  chemical  sdenoe,  Dr.  Ure 
observes,  no  certain  system  can  be  devised  for  the  improvement  of  lands,  independaBt  of 
experiment ;  but  there  are  few  cases  in  which  the  labour  of  analytical  trials  will  not  be 
amply  repaid  by  the  certainty  with  which  they  denote  the  best  methods  of  meUoration  ; 
and  Uiis  will  particularly  faiq>pen,  when  the  defect  of  composition  is  found  in  the  propor- 
tions  of  the  primitive  earths.  In  supplying  organic  matter,  a  temporary  food  only  is 
provided  for  plants,  which  is  in  all  cases  exhausted  by  means  of  a  certain  number  of 
crops ;  but  when  a  soil  is  rendered  of  the  best  possible  constitution  and  texture,  with 
re^id  to  its  eaitby  parts,  its  fertility  may  be  considered  as  permanently  established.  It 
becomes  capable  of  attracting  a  very  large  portion  of  vegetable  nounshmeut  from  the 
atmosphere,  p«H  of  producing  its  crops  with  comparatively  little  labour  and  expense. 
{Vict,  cfCkem-,  art.  Sfosl') 
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SuBSECT.  3.     Ofducovermg  the  Qf*aikie9  rfa  SoS  meehamcaify  and  empiriadfy, 

21 57.  Tke  phfmxU  propertieM  vi  9a\E,  aad  same  of  their  moit  important  oonstitueDts 
reladyely  to  the  cultivator,  may  be  4scertaiaed  to  a  certain  extent  by  varions  aad  very 

2158.  The  tpe<^  gravUy  cfa  ioH,  or  the  relation  of  its  weight  to  that  of  water,  may 
be  ascertained  by  mtroducing  into  a  phial,  which  will  contain  a  known  quantity  of  water, 
equal  Tolumes  oif  water  and  of  soil,  and  this  may  be  easily  done  by  pouring  in  water  till 
it  is  half  full,  and  then  adding  the  soil  tiirthe  fluid  rises  to  the  mouth ;  the  difference 
between  the  weight  of  the  soil  and  that  of  the  water  will  give  the  result.  Thus  if  the 
bottle  contains  four  hundred  grains  of  water,  and  gains  two  himdred  grains  when  half 
filled  with  water  and  half  with  soil,  the  specific  gravity  of  the  soil  will  be  2,  that  is,  it 
will  be  twice  as  heavy  as  water,  and  if  it  gained  one  himdred  and  sixty-five  gndnsy 
its  specific  gravity  would  be  1825,  water  being  1000. 

3139.  The  jrresence  of  day  und  sand  in  any  soil  is  known,  the  first  by  its  tenacity,  the 
other  by  its  roughness  to  the  touch,  and  by  scratching  glass  when  rubbed  on  iL 

2140.  The  presence  ofcakoreous  matter  in  soil  may  be  ascertained  by  simply  pouring 
any  add  on  it,  and  observing  if  it  effervesces  freely.  Muriatic  acid  is  the  best  for  thia 
purpose.  Calcareous  soils,  magnesian  soils,  and  clays,  are,  for  the  most  part,  softer  to 
the  touch  tlian  arenaceous  soils.  To  ascertain  the  quantity  of  calcareous  earth  present, 
dry  soil  thoroughly,  and  weigh  100  grains  of  it,  which  gradually  add  to  one  driichm  of 
muriatic  acid  diluted  with  two  drachms  of  water  in  a  phial  poised  in  a  balance  :  the  loaa 
of  weight  will  indicate  the  escape  of  carbonic  acid,  which  will  be  44  per  cent  of  the 
quantity  of  calcareous  earth  in  the  soil. 

2141.  The  presence  cf  organised  matter  in  any  soil  may  be  ascertained  very  satisfactorily 
by  weighing  it  after  being  tiboroughly  dried ;  then  subjecting  it  to  a  red  heat  and  weighing 
it  again,  the  weight  last  found  will  be  the  proportion  of  organic  matter  and  carbonic  acid 
gas,  if  there  should  have  been  any.  The  same  object  may  also  be  attained  by  ascertaining 
ihe  specific  gravity  of  the  soil,  but  with  less  accuracy. 

2142.  The  presence  tf  metallic  oxi/tes  in  a  soil  may  generally  be  known  by  their  colour. 
Ferrugineous  soils  are  red  or  yellow;  cupreous  soils,  interspersed  with  greenish 
streaks,  ike.  Cupreous  impregnations  of  soils  are  rare ;  and  the  usual  green  matter  in 
such  soils  as  the  green  sand  of  English  geologists,  ajipears  to  be  coloured  by  iron,  whid 
is  almost  the  only  metallic  imprecation  in  considerable  quantity  in  any  soil. 

2143.  The  presence  of  salt,  sulphur,  coaly  &c.,  nuiy  be  known  by  the  absence  or 
peculiarity  of  vegetation,  as  well  as  by  colour,  and  the  appearance  of  tlie  water  of  such 
soils.  Saline  soils  may  be  distinguished  by  die  taste ;  sulphureous  soils  by  their  smell 
when  thrown  on  a  hot  iron ;  and  the  presence  of  coal  by  its  fragments,  which  will  be 
left  after  the  soluble  matters  are  removed  by  watn:  and  muriatic  add. 

2144.  The  cajtacity  of  a  soil  for  reteuniitg  water  may  be  thus  ascertained.  An  equal 
portion  of  two  soils,  perfectly  d^,  may  be  introduced  into  two  tall  glass  cylindrical  vei 
{fig,  203.),  in  the  middle  of  each  of  which  a  glass  tube  has  been  ^3 
previously  placed.  The  soils  should  be  put  into  each  in  the  ^'''' 
same  manner,  not  compressed  very  hard,  but  so  as  to  receive  a'  ^ 
solidity  approaching  to  that  which  they  possessed  when  first  ob- 
tained for  trial.  If,  after  this  preparation,  a  quantity  of  water 
be  poured  into  the  glass  tubes,  it  will  subside  ;  and  the  capillary  \ 
attraction  of  the  soils  vrill  conduct  it  up  the  cylinders  towards 
the  tops  of  the  Teasels.  That  which  conducts  it  most  rapidly,  provided  it  does  not  riae 
fkxHn  the  we^t  of  the  incumbent  column  of  ii-ater  in  the  taJbe,  may  be  pronounced  to 
be  the  better  sml.     (  Grisenthwaite. ) 

SscT.  IV.     Of  the  UsesvflheSoUto  Vegetables. 

2145.  SoUs  afford  to  plants  a  fixed  abode  and  medium  tf  nourishment.  Earths,  exclu- 
sively of  orgamsed  matter  and  water,  are  allowed  by  most  physiologists  to  be  of  no  other 
use  to  plants  than  that  of  supporting  them,  or  furnishing  a  medium  by  which  they  may 
fix  themselves  to  the  globe.  But  earths  and  oqnaoic  matter,  that  is,  soils,  aflSird  at  once 
support  and  food. 

2146.  The  pure  eofihs  merely  act  as  mechanical  and  indirect  chemical  agents  in  the  soU. 
Hie  earths  all  appear  to  be  metallic  bases  united  to  oxygen:  dieee  oxides  have  not  been 
completely  decomposed ;  but  there  is  no  reason  to  suppose  that  thdr  earthy  bases  are  ooit. 
Terdble  into  the  elements  of  organised  compounds,  that  is,  into  carbon,  hydrogen,  and  asote. 
Plants  faaTO  been  made  to  grow  in  given  quantities  of  earth.  They  consume  very  small 
pcntions  only ;  and  what  is  lost  may  be  accounted  for  by  the  quantities  found  in  their  ashes  ; 
that  is  to  say,  it  has  not  been  converted  into  any  new  products.  The  caibonic  add 
united  to  lime  or  magnesia,  if  any  stronger  add  happens  to  be  fbimed  in  the  soil  during 
the  fermentation  of  vegetable  matter,  which  will  disengage  it  fkom  the  earths,  may  be 
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decomposed ;  but  the  eertlis  tiieiiuelTes  cannot  be  «uppoaed  conreitible  into  other  mb- 
staaces,  by  any  procen  taking  place  in  the  soiL  In  all  caaes  the  ashes  of  plants  contain 
some  of  the  earths  of  the  soil  in  which  they  grow ;  but  these  earths,  as  has  been  ascer- 
tained  from  the  ashes  afibrded  by  difierent  plants,  never  equal  more  than  one  fiftieth  of 
the  weight  of  the  plant  consumed.  If  they  be  considered  as  necessary  to  the  vegetable* 
it  is  as  giring  hardness  and  firmness  to  its  organisation,  llnis,  it  has  been  mentioned 
that  wheat,  oats,  and  many  <if  the  hoUow-stalked  grasses,  have  an  epidermis  principally 
of  silidous  earth ;  the  use  of  which  seems  to  be  to  strengthen  them,  and  delend  them 
from  the  attacks  of  inaects  and  parasitical  plants. 

S147.  The  true  nouHtkment  of  plants  is  water  oud  deemmposing  organic  matter  i 
both  these  exist  only  in  soils,  not  m  pure  earths :  but  the  eardiy  paita  of  the  soils  ara 
nsefiil  in  retaining  vrater,  so  as  to  supply  it  in  the  proper  proportions  to  the  roots  of 
the  vogeCnbles,  and  they  are  likewise  efficacious  in  producing  the  proper  distribution  of 
the  animal  or  vegetable  matter.  When  equally  mixed  with  it  they  prevent  it  from 
decumpoiBng  too  rapidly ;  and  by  their  means  the  soluble  parte  are  supplied  in  proper 
proportions. 

21 48.  Tke  toSisneceataryto  the  existence  tffiUadSy  both  asafibrding  them  nourishment, 
and  enabling  them  to  fix  themselves  in  sucii  a  manner  as  to  obey  those  laws  by  which 
their  radicles  are  kept  below  the  surfiMe,  and  their  leaves  exposed  to  the  free  atmosphere. 
As  the  systems  of  roots,  branches,  and  leaves  are  very  different  in  difierent  vegetables,  so 
they  flourish  moot  in  different  soils  :  plants  which  have  bulbous  roots  require  a  looser 
and  a  lighter  soil  than  such  as  have  fibrous  roots ;  plants  possessing  only  &hort  fibroui 
radicliss  demand  a  firmer  sotl  than  such  as  have  tap>roots  or  extensive  lateral  roots. 

2H9.  Tke  constituent  parts  of  the  soil,  which  give  tenacity  and  coherence,  are  thejinefy 
tKeided  matters;  and  they  possess  the  power  of  giving  those  qualities  in  the  highest 
degree  when  they  contain  much  alumina.  A  small  quantity  of  finely  divided  matter  is 
suffldent  to  fit  a  soil  for  the  production  of  turnips  and  barley ;  and  a  tolerable  crop  of 
toniips  has  been  produced  on  a  soil  containing  1  i  parts  out  of  12  of  sand.  A  much 
greater  proportion  of  sand,  however,  always  produces  absolute  sterility.  The  soil  of 
Bagihot  heath,  which  is  entirdy  devoid  of  vegetable  covering,  contain«  less  tlian  one  twen- 
tieth of  finely  dirided  matter :  400  parts  of  it,  which  had  been  heated  red,  afforded  380 
parts  of  coarse  stlicious  sand  ;  9  parts  of  fine  silicious  sand,  and  1 1  parts  of  impalpable 
matter,  which  was  a  mixture  of  ferrugihous  clay  with  carbonate  of  lime.  VegetiU>le  or 
animal  matters,  when  finely  divided,  not  only  give  cohtrence,  but  likewise  soilness  and 
penetrability ;  but  neither  tliify  nor  any  other  part  of  tiic  soil  must  be  in  too  great  propoTt 
ti<» ;  and  a  sckl  is  unproductive  if  it  consi&ts  entirely  of  impalpable  matters.  Pure  alumina 
or  sOica,  pure  carbonate  of  lime  or  carbonate  o£  magnesia,  are  incapable  of  supporting 
healthy  vegetation ;  and  no  soil  is  fertile  that  contains  as  much  as  19  parts  out  of  20  of 
any  of  Uiese  constituents. 

2150.  A  certain  degree  of  friability  or  looseners  of  texture  is  also  required  in  soils,  in 
Older  that  the  operations  of  culture  may  be  easily  conducted ;  that  moisture  may  have 
free  access  to  the  fibres  of  the  roots,  that  heat  may  be  readily  conveyed  to  tJiem,  and  that 
evaporation  may  proceed  without  obstruction.  These  are  commonly  attained  by  the 
presence  of  sand.  As  alumina  jMXibCsses  all  the  properties  of  adhesiveness  in  an  eminent 
degree,  and  silcx  tbo%e  of  friability,  it  is  obvious  that  a  mixture  of  tbesie  two  earths,  in 
snitabie  proportions,  would  furnish  every  thing  wanted  to  form  the  most  perfect  soil,  as  to 
water  and  the  operations  of  culture.  In  a  soil  so  compounded,  water  will  be  presented 
to  the  roofs  by  capillary  attraction.  It  will  be  suspended  in  it,  in  the  same  manner  as  it 
is  suspended  in  a  sponge,  not  in  a  state  of  aggregation,  but  of  minute  division,  so  tliat 
every  part  may  be  said  to  be  moist,  but  not  wet.     ( Grisentkwaite.) 

2151.  The  venter  chemically  combined  amongst  the  elements  of  soils,  unless  in  the  case 
of  the  decmnposition  of  animal  or  vegetable  subs^tanccs,  cannot  be  absorbed  by  the  roota  of 
plants ;  but  that  adhering  to  the  parts  of  the  soil  is  in  constant  use  in  vegetation.  Indeed, 
tiiere  are  few  mixtures  of  the  earths  found  in  soils  which  contain  any  chemic^ally  combined 
water ;  water  is  expelled  from  the  earth  by  most  substances  which  combine  with  tliem. 
Thus,  if  a  combination  of  lime  and  water  be  exposed  to  carbonic  acid,  the  carbonic  acid 
takes  the  place  of  water ;  and  compounds  of  alumina  and  silica,  or  other  compounds  of 
fhe  earths,  do  not  chemically  unite  with  water ;  and  soils,  as  it  has  been  stated,  are  formed 
cither  by  earthy  carlxmates,  or  compounds  of  the  pure  earths  and  metallic  oxides.  When 
saline  substances  exist  in  soils  they  may  be  united  with  water  both  chemically  and  ma* 
chamcally ;  but  they  are  always  in  too  small  a  quantity  to  influence  mattrialiy  the  rela- 
tions of  the  soQ  to  water. 

2152.  The  power  cf  the  soil  to  absorb  water  by  capillary  attraction  depends  in  great  mea- 
sure upon  the  ttlaie  or  division  of  its  parts ;  the  more  divided  they  are,  the  greater  is  their 
absorbent  power.  The  different  constituent  parts  of  soils  likewise  appear  to  act,  even  by 
cohesive  attraction,  with  difierent  degrees  of  energy.  Thus  vegetable  subctaaces  seem  to 
be  more  absorbent  than  airinaal  subrtinces ;  aniinusl  substances  more  so  than  oompoimda 
of  aJomtna  m^  silica  ;  and  compounds  of  alumina  and  silica  more  absorbent  than  car- 
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bonates  of  lime  and  magnesui :  these  diflferences  may,  however,  potnbly  depend  upon  the 
differences  in  their  state  of  division,  and  upon  the  surface  exposed. 

2153.  TAtf /Mioer  ^iotf  to  aAsor6  toa<0ry^m  fftr  is  much  connected  with  fertility.  When 
this  power  is  great,  the  plant  is  supplied  with  moisture  in  dry  seasons ;  and  the  effect  of 
evaporation  in  the  day  is  counteracted  by  the  absorption  of  aqueous  vapour  from  the  atmo- 
sphere, by  the  interior  parts  of  the  soil  during  the  day,  and  by  both  the  exterior  and  in- 
terior during  the  night.  The  stiff  clays  approaching  to  pipe-clays  in  their  nature,  which 
take  up  the  greatest  quantity  of  water  when  it  is  poured  upon  them  in  a  fluid  form,  are 
not  the  soils  which  absorb  most  moisture  from  the  atmosphere  in  dry  weather.  Tlu^ 
cake,  and  present  only  a  small  surface  to  the  air ;  and  the  vegetation  on  them  is  gene- 
rally burnt  up  almost  as  readily  as  on  sands.  The  soils  most  eflldent  in  supplying  the 
plant  with  water  by  atmospheric  absorption  are  those  in  which  there  is  a  due  mixture 
of  sand,  flnely  divided  clay,  and  carbonate  of  lime,  with  some  animal  or  v^etable 
matter,  and  which  are  so  loose  and  light  as  to  be  freely  permeable  by  the  atmosphere. 
With  respect  to  this  qtudity,  carix>nate  of  lime,  and  animal  and  vegetable  matter,  are  of 
great  use  in  soUs ;  they  give  absori>ent  power  to  the  soil,  without  giving  it  likewise 

.  tenacity ;  sand,  which  also  destroys  tenacity,  on  the  contrary,  gives  litde  absortient 
power.  The  absorbent  power  of  soils,  with  respect  to  atmospheric  moistuie,  is  alwaya 
greatest  in  the  most  fertile ;  so  that  it  affords  one  method  of  judging  of  the  productive, 
ness  of  land. 

2154.  Examples  of  the  absorbent  powers  of  soils,  1000  parts  of  a  celebrated  soil  from 
Onniston,  in  East  Lothian,  which  containea  more  than  half  its  weight  of  finely  divided 
matter,  of  which  1 1  parts  were  carbonate  of  lime,  and  9  parts  vegetable  matter,  when 
dried  at  212^,  gained  in  an  hour,  by  exposure  to  air  saturated  with  moisture,  at  a 
temperature  of  62^,  18  grains.  JOOO  parts  of  a  very  fertile  soil  from  the  banks  of  the 
river  Parret,  in  Somersetshire,  under  the  same  drcumstanoes,  gained  16  grsins.  1000 
parts  of  a  soil  from  Mersea,  in  Essex,  gained  IS  grains.  1000  grains  of  a  fine  sand, 
from  Essex,  gained  1 1  grains.  1000  of  a  coarse  sand  gained  only  8  grains.'  1000  of  a 
soil  firom  Bagshot  Heath  gained  only  3  grains. 

2155.  Tke  absorbent  powers  of  soils  ought  to  vary  with  the  climate  in  which  they  are 
situated,  llie  absorption  of  moisture  ought  to  be  much  greater  in  wann  or  dry  oountrieSy 
than  in  cold  and  moist  ones ;  and  the  quantity  of  clay,  or  vegetable^  or  animal  matter  in 
soils  greater.  Soils  also  on  declivities  ought  to  be  more  absorbent  than  in  plains  or  in  the 
bottoms  of  valleys.  Their  productiveness  likewise  is  influenced  by  the  nature  of  the  sub- 
soil, or  the  stratum  on  which  they  rest  When  soils  are  immediately  situated  upon  a  bed 
of  rock  or  stone,  they  are  much  sooner  rendered  dry  by  evaporation  than  where  the  sub- 
soil is  of  clay  or  marl ;  and  a  prime  cause  of  the  great  fertility  of  the  land  in  the  moiat 
climate  of  Ireland,  is  the  proximity  of  the  rocky  strata  to  the  soil.  A  clayey  sub^soil 
will  sometimes  be  of  material  advantage  to  a  sandy  soil ;  and  in  this  case  it  will  retain 
moisture  in  such  a  manner  as  to  be  capable  of  supplying  that  lost  by  the  earth  above,  in 
consequence  of  evaporation  or  the  consumption  of  it  by  plants.  A  sandy  or  gravelly 
Bub^soil  often  corrects  the  imperfections  of  too  great  a  degree  of  absorbent  power  in  the 
true  soil.  In  calcareous  countries,  where  the  surface  is  a  species  of  marl,  the  soil  is  oAeo 
found  only  a  few  inches  above  the  limestone ;  and  its  fertility  is  not  impaired  by  the 
proximity  of  the  rock ;  though  in  a  less  absorbent  soil,  thu  situation  would  occasion 
barrenness ;  and  the  sandstone  and  limestone  hills  in  Derisyshire  and  North  Wales  may 
be  easily  distinguished  at  a  distance,  in  summer,  by  the  different  tints  of  the  vegetation. 
The  grass  on  the  sandstone  hills  usually  appean  brown  and  burnt  up;  that  on  the  lime- 
stone hilb  flourishing  and  green.  There  is  a  considerable  difference  between  the  sandy 
soils  of  the  east  and  west  coasts  of  Scotland.  All  along  the  west  coast  from  the  Solwaj 
Frith  to  the  Clyde,  such  soils  are  more  productive  than  soils  of  a  similar  quality  on  the 
east  coast,  under  the  same  ciroumstances  of  management-  The  extensive  culture  of 
potatoes  for  instance,  and  the  succession  of  com  crops  in  Dumfriesshire  and  Galloway, 
would  soon  reduce  to  a  state  of  slerility  much  of  the  best  sandy  soils  of  Roxburghshire 
and  the  Lothians. 

2156.  In  a  moist  climate  where  the  quantity  of  rain  which  fSdk  annually  equals  fiom  40 
to  60  inches,  as  in  Lancashire,  Cornwall,  and  some  parts  of  Ireland,  a  silidous  sandy  soil 
is  much  more  productive  than  in  dry  districts ;  and  in  such  situations  wheat  and  beans 
will  require  a  less  coherent  and  abeoibent  soil  than  in  drier  situations ;  and  plants  havinf^ 
bulbous  roots  vrill  flourish  in  a  soil  containing  as  much  as  14  parts  out  of  15  of  sand. 
Even  the  exhausting  powen  of  crops  will  be  iiAueuced  by  like  circumstsncca.  In  caaea 
vriiere  plants  cannot  absoib  sufficient  moisture,  they  must  take  up  more  manure;  and 
in  Ireland,  Cornwall,  and  the  western  Highlands  of  Scotland,  com  will  exhaust  leaa 
than  in  dry  inland  situations.  Oats,  particularly,  in  dry  dimates,  are  impoverishing  in  n 
much  higher  degree  than  in  moist  ones. 

2157.  Many  soils  are  popularly  distinguished  as  cold  or  ha;  and  the  dislinction»  though 
at  first  view  it  may  appear  to  be  founded  on  prejudice,  is  really  just.     Some  aotls  ai« 
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much  more  ieated  by  the  rays  of  the  smi,  all  other  curcumstances  being  equal,  than  othen} 
and  soils  brought  to  the  same  degree  of  heat  cool  in  dlHerent  times,  i.  e.  some  cool  much 
faster  than  others.  This  property  has  been  very  little  attended  to  in  a  philosophical  point 
of  view ;  yet  it  is  of  the  highest  importance  in  culture.  In  general,  soils  which  consist 
piindpaily  of  a  stiff  white  clay  are  with  difficulty  heated ;  and,  being  usually  very  moist, 
they  retain  their  heat  but  for  a  short  time.  Chalks  are  similar  in  one  respect,  the  (Ufficulty 
with  which  they  are  heated;  but,  being  drier,  they  retain  their  heat  longer »  less  being 
consumed  in  causing  the  evaporation  of  their  moisture.  A  black  soil,  containing  much 
soft  vegetable  matter,  is  most  heated  by  the  sun  and  air;  and  the  coloured  soils,  and  the 
soils  containing  much  carbonaceous  or  ferruginous  matter,  exposed  under  equal  circum- 
stances to  the  sun,  acquire  a  much  higher  temperature  than  pale  soils. 

SI  58.  IFhen  mriU  are  perfectly  dty,  those  which  most  readily  become  heated  by  tJie  solar  rays 
likewise  cool  most  rapidly  ;  but  the  darkest-coloured  dry  scnl  rthat  which  contains  abun^ 
ance  of  animal  or  vegetable  matter,  substances  which  most  ndlitate  the  diminution  of 
temperature),  when  heated  to  the  same  degree,  provided  it  be  within  the  common  limits 
of  the  effect  of  solar  heat,  will  cool  more  slowly  than  a  wet  pale  soil  entirely  composed 
of  earthy  matter.  Sr  H.  Davy  *<  found  that  a  rich  black  mould,  which  contained  nearly 
one  fourth  of  vegetable  matter,  had  its  temperature  increased  in  an  hour  from  65*  to  88* 
by  exposure  to  sunshine ;  whHst  a  chalk  soil  was  heated  only  to  69°  under  the  same  dr- 
cnmstances :  but  the  mould  removed  into  the  shade,  where  the  temperature  was  62**, 
lost,  in  half  an  hour,  15° ;  whereas  the  chalk,  under  the  same  circumstances,  had  lost 
only  4^.  We  may  also  refer  to  the  influence  of  black  earth  in  melting  snow,  as  prac- 
tised empirically  on  the  Alps,  and  tried  philosophically  by  Franklin  and  Saussure. 
Tbe  latter  placed  on  the  top  cf  the  high  Alpine  mountain  Crunont  a  box  lined  with 
Mack  cloth,  with  the  side  next  the  sun  dosed  by  three  panes  of  glass  at  a  little  distance 
apart  the  one  from  the  other,  and  found  the  thermometer  rise  thirty  degrees  in  two  hours, 
from  tbe  concentration  of  the  sun's  rays.  {Agrictdlure  appliquie,  ^c*  torn.  i.  82.)  A 
brown  fertile  soil  and  a  cold  barren  clay  were  each  artifidally  heated  to  88°,  having  been 
previously  dried,  they  were  then  exposed  in  a  temperature  of  57° ;  in  half  an  hour  the 
dark  soil  was  found  to  have  lost  9^  of  heat,  the  day  had  lost  only  6°.  An  equal  portion 
of  the  day  containing  moisture,  afWr  bang  heated  to  88°,  was  exposed  in  a  temperature 
of  55° ;  in  leas  than  a  quarter  of  an  hour  it  was  found  to  have  cooled  to  the  temperature 
of  the  room.  Hie  soils  in  all  these  experiments  were  placed  in  small  tin-plate  trays,  two 
indies  square,  and  half  an  inch  in  depth ;  and  the  temperature  was  ascertained  by  ft 
delicate  thermometer.  Thus  the  temperature  of  the  surface,  when  bare  and  exposed  to  the 
rays  of  the  sun,  affords  at  least  one  indication  of  the  degree  of  its  fertility ;  and  the  ther- 
mometer may  be  sometimes  a  useful  instrument  to  the  purchaser  or  improver  of  lands." 
SI 59.  The  moisture  m  the  sail  and  tub^toU  materiaHy  effects  their  temperature,  and  pre- 
vents, as  in  the  case  of  constantly  saturated  aquatic  soils,  their  ever  attaining  to  any  great 
degree  eitfaer  of  heat  or  cold«  Hie  same  observation  will  apply  to  moist  peaty  soils,  or 
peat-bogs. 

2 lea  Ckemicai  agency  of  smU.  Besdes  these  uses  of  soils,  which  may  be  considered 
medianical,  there  is.  Sir  II .  Davy  observes,  another  agency  between  soils  and  organisable 
matters,  which  may  be  regarded  as  chemical  in  its  nature.  The  earths,  and  even  the 
earthy  caibonates,  have  a  certain  degree  of  chemical  attraction  for  many  of  the  prind- 
pics  of  vegetable  and  animal  substances.  This  is  easily  exemplified  in  the  instance  of 
ahnmna  and  ofl  ;  if  an  add  solution  of  alumina  be  mixed  with  a  solution  of  soap,  which 
consists  of  oily  matter  and  potassa,  the  oil  and  the  alumina  will  unite  and  form  a  white 
powder,  which  will  sink  to  the  bottom  of  the  fluid.  The  extract  from  decomposing 
vegetable  matter,  when  boiled  with  pipe-clay  or  chalk,  forms  a  combination  by  which  the 
vegetable  matter  is  rendered  more  difficult  of  decomposition  and  of  solution.  Pure 
aOica  and  silidous  sands  have  little  action  of  this  kind ;  and  the  soils  which  contain  the 
most  alumiba  and  carbonate  of  lime  are  those  which  act  with  the  greatest  chemical  energy 
in  preserving  manures.  Such  soils  merit  the  appdlation*  which  is  commonly- given  to 
Chem,  of  rich  soils ;  for  the  v^etable  nourishment  is  long  preserved  in  them,  unless 
taken* up  by  the  organs  of  plants.  Silidous  sands,  on  the  contrary,  deserve  the  term 
hnngiy^  which  is  commonly  applied  to  them ;  for  the  vegetable  and  animal  matters  they 
**w»*M«j  not  beilig' attracted  by  the  earthy  constituent  parts  of  the  soil,  are  more  liable  to 
be  decomposed  by  the  action  of  the  atmo^here,  or  carried  off  from  them  by  water.  In 
most  d  the  black  and  brown  rich  v^^etable  moulds,  the  earths  seem  to  be  in  combinaticm 
with  a  peculiar  extractive  matter,  afforded  during  the  decomposition  of  vegetables ;  this  it 
oiowly  taken  up  or  attracted  from  the  earths  by  water,  and  appears  to  constitute  a  prime 
cause  of  the  fertility  oi  the  soil. 

2161.  7%ia  cH  toili  are  uweful  to  plaMs,  as  affording  them  a  fixed  abode  and  a  range 
for  their  roots  to  spread  in  search  of  food ;  but  some  are  much  more  so  than  others,  as 
better  adapted  by  their  constituent  ports,  dimate,  indination  of  siuface,  and  sub-aoil* 
€or  flttiacting  and  supplying  food. 
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SiCT.  V.     Of  the  Improvement  of  SoUt* 

2162.  Soils  mmf  be  rendered  mare  fit  for  answering  the  jmrposes  of  vegetation  by  pul- 
Terisation,  by  consolidation,  by  exposure  to  the  atmosphere,  by  an  alteracioii  of  their 
constituent  parts,  by  changing  their  condition  in  respect  to  water,  by  changing  their 
position  in  respect  to  atmospherical  influence,  and  by  a  change  in  the  kinds  of  plants 
cultiyated.     All  these  improvements  are  independent  of  the  application  of  manures. 

ScjBsser.  1.     Pulverisaltian. 

2163.  The  mechanical  division  of  the  parts  of  soils  is  a  rery  obrious  improvement,  and 
applicable  to  all  in  proportion  to  their  adhesive  texture.  Eren  a  free  silicious  soil  wfll, 
if  left  untouched,  become  too  compact  for  the  proper  admission  of  air,  rain,  and  heat, 
and  for  the  free  growtli  of  the  fibres ;  and  strong  upland  clays,  not  submitted  to  the 
plough  or  the  spide,  will,  in  a  few  years,  be  found  in  the  possession  of  fibrous-rooted  - 
perennial  grasses,  which  form  a  clothing  on  their  surface,  or  strong  tap-rooted  trees,  as 
the  oak,  which  force  their  way  through  tlie  interior  of  the  mass.  Annuak  and  ramen- 
taccous-rooted  herbaceous  plants  cannot  penetrate  into  such  soils. 

2164.  The  first  object  rf  pulverisation  is  give  scope  to  the  rooU  of  vegetaJbies,  for  with- 
out abundance  of  roots  no  plant  will  become  vigorous,  whatever  may  be  the  richness  of 
the  soil  in  which  it  is  placed.  The  fibres  of  the  roots,  as  we  have  seen  (1538.),  take  up 
the  extract  of  the  soil  by  intro-suscepUon ;  the  quantity  taken  up,  therefore,  will  not 
depend  alone  on  the  quantity  in  the  soil,  but  on  the  number  of  absorbing  fibres.  The 
more  the  soil  is  pulverised,  the  more  these  fibres  are  increased,  the  more  extract  is  ab- 
sorbed, and  the  more  vigorous  does  the  plant  become.  Pulverisation,  therefore,  is  not 
only  advantageous  previoudy  to  planting  or  sowing,  but  also  during  the  progress  <^  v^e- 
tation,  when  applied  in  the  intervals  between  the  plants.  In  the  latter  case  it  operates  ^ao 
in  the  way  of  pruning,  and  by  cutting  off  or  shortening  the  extending  fibres,  causes  them 
to  branch  out  numerous  others,  by  which  the  mouths  or  pores  of  the  plants  are  greatly 
increased,  and  such  food  as  is  in  the  soil  has  the  better  chance  of  being  sought  after,  and 
taken  up  by  them.  Tull  and  Du  Hamel  relate  various  experiments  which  decidedly 
prove  that,  caieris  paribus,  the  multiplication  of  the  fibres  is  as  the  inter-pulverisation  ; 
but  the  strength  of  the  vegetable,  in  consequence  of  this  multiplication  of  fibres,  must 
depend  a  good  deal  on  the  quantity  of  food  or  of  extract  within  their  reach.  The  root  of 
a  willow  tree,  as  we  have  seen  (1590. ),  has  the  fibres  prodigiously  increased  by  coming  in 
contact  with  the  water  in  a  river,  and  so  have  various  other  aquatic  plants,  as  alder,  mint, 
Xyiimkchia  thyrsifldra,  CHU,  piddstris,  CEninibe  fistulosa,  &c. ;  but  their  herbage  is 
proportionally  increased  unless  the  water  be  impregnated  with  organised  remains. 

2165.  PulverisaHon  increases  the  capUlary  attraction,  or  q)onge-like  property,  of  soils, 
by  which  their  humidity  is  rendered  more  uniform.  It  is  evident  this  capillary 
attraction  must  be  greatest  where  the  particles  of  the  earth  are  finely  divided;  for  gravels 
and  sands  hardly  retain  water  at  all,  while  clays,  not  opened  by  pulverisation  or  other 
means,  either  do  not  absorb  water,  or  when,  by  long  action,  it  is  absorbed,  they  retain 
too  much.  Water  is  not  only  necessary- as  such  to  the  growth  of  plants,  but  it  is 
essential  to  the  production  of  extract  from  the  vegetable  matters  which  they  contain ;  and 
unless  the  soil,  by  pulverisation  or  otherwise,  is  so  constituted  as  to  retain  the  quantity 
of  water  requisite  to  produce  this  extract,  the  addition  of  manures  will  be  in  vain. 
Bianure  is  useless  to  vegetation  till  it  becomes  soluble  in  water,  and  it  would  remain 
useless  in  a  state  of  solution,  if  it  so  abounded  as  wholly  to  exclude  air,  for  then  the 
fibres  or  mouths,  unable  to  perform  their  functions,  would  soon  decay  and  rot  oSi 
Pulverisation,  in  a  warm  season,  is  of  great  advantage  in  admitting  the  nightly  dews  to 
the  roots  of  plants.  Chaptal,  in  his  Agriculture  apptiquSe  d  Ckhme,  relates  the  great 
benefit  he  found  from  the  practice,  in  this  respect,  to  his  com  crops ;  and  sbovrs  of  what 
importance  it  is  in  the  culture  of  vineyards  in  F^oe. 

2166.  The  temperature  of  a  soil  is  greatfy  promoted  by  pulverisation.  Earths,  Grissn- 
thwaite  observes,  sre  also  among  the  worst  conductors  of  heat  with  which  we  are 
acquainted,  and  consequently  it  would  be  a  considerable  time  before  the  gradually 
increasing  temperature  of  spring  could  communicate  its  genial  warmth  to  the  roots  of 
TCgetablea^  if  their  lower  strata  were  not  heated  by  some  other  means.  To  remove  this 
ddfect,  which  always  belongs  to  a  close  compact  soil,  it  is  necessary  to  have  the  land 
epen,  that  there  may  be  a  free  ingress  of  the  warm  air  and  tepid  rains  of  spring. 

2167.  Pubfefisaiion  contributes  to  the  increase  of  vegetable  food.  Water  is  known  to  be 
a  condenser  and  solvent  of  carbonic  add  gas,  which,  when  the  land  is  open,  can  be 
immediately  earned  to  the  roots  of  vegetable^  and  contribute  to  their  growth ;  but  if  the 
land  be  dose,  and  the  water  lie  on  or  near  its  surface,  then  the  carbonic  add  gas,  which 
always  exists  in  the  atmosphere  and  is  carried  down  by  rains,  vrill  soon  be  dis^ipetedi 
An  open  soil  is  slso  most  suitsble  for  eflTecting  those  changes  in  the  manure  itself  whkh 
are  equally  necessary  to  th3  preparation  of  such  food.   Animal  and  vegetable  substances, 


Book  III.  IMPROVEMENT  OF  SOIL&  S2S 

exposed  to  the  alternate  acdon  of  heat,  moisture,  light,  and  air,  undeiigo  spontaaeoiis 
decompoatioiis,  vdiich  would  not  otherwise  take  place. 

3168.  By  means  of  pulveritation  a  portion  of  atmospheric  air  it  huried  in  the  soiL  Thb 
air,  so  confined,  is  decomposed  by  the  moisture  retained  in  the  earthy  matters. 
Anunonia  is  fanned  by  the  union  of  the  hjnlrogen  of  the  water  with  the  nitrogen  of  the 
atmosphere ;  and  nitre,  by  the  onion  of  oxygen  and  nitrogen ;  the  oxygen  may  also  unite 
with  the  cafbon  contained  in  the  soil,  and  form  caibonic  add  gas,  and  carburetted  • 
hydrogen.  Heat  Is  given  out  during  these  processes,  and  "  hence,'*  ab  Dr.  Darwin  remarks 
{Pkytotogia,  sect.  xii.  1.),  ^  the  great  propriety  of  cropping  lands  immediately  after  they 
have  been  comminuted  and  turned  orer ;  and  this  the  more  espedally,  if  manure  hM 
been  added  at  tlie  same  time,  as  the  process  of  fermentation  will  go  on  fiuter  when  the 
soil  is  loose,  and  the  interstices  filled  with  air,  than  afterwards,  when  it  becomes  com- 
pressed with  its  own  grsrity,  the  relaxing  influenoe  of  rains,  and  the  repletion  of  the 
partial  vacuums  formed  by  the  decomposition  of  the  enclosed  air.  The  advantage  of  the 
heat  thus  obtained  in  exciting  v^etation,  whether  in  a  seed  or  root,  especially  in  spring, 
when  the  soil  is  cold,  must  be  very  considerable.** 

8169.  The  great  advantages  of  ptdverisation  deceived  TuU,  who  fancied  that  no  other 
assislanoes  were  required  in  the  well-management  of  the  business  of  husbandry.  A 
knowledge  of  diemistry,  in  its  present  improved  state,  would  have  enabled  him  to  discover 
that  the  pulverisation  of  the  soil  was  of  no  other  benefit  to  the  planu  that  grow  in  it  than 
as  it  *'  increased  the  number  of  their  fibrous  roots  or  mouths  by  nvfaich  they  imbibe  th«r 
fiwd,  facilffatpd  the  more  speedy  and  perfect  preparation  of  this  food,  and  conducted  the 
Ibod  90  prepared  more  regularly  to  their  roots.**  Of  this  food  itself  it  did  not  produce 
one  particle. 

2 17a  The  depth  of  pukeruation.  Sir  H.  Davy  observes,  **  must  depend  upon  the  nature 
of  the  soil,  and  of  the  subseiL  In  rich  clayey  soils  it  can  scarcely  be  too  deep ;  and  even 
in  sands,  unless  the  subsoil  contains  some  principles  noxious  to  vegetJsbles,  deep 
oomimnntion  should  be  practised.  When  the  roots  are  deep,  they  are  less  liable  to  be 
iii|ured  either  by  excessive  rain  or  drought ;  the  radicles  are  shot  forth  into  every  part  of 
the  soil ;  and  the  space  from  which  the  nourishment  is  derived  is  more  considerable  than 
when  the  seed  is  superficially  inserted  in  the  soil.'* 

2171.  Puheruatian  shouldt  in  all  cases,  be  accompanied  vnth  the  odmitture  of  the  parts 
<f  Ktis  by  turning  them  over.  It  is  difficult,  indeed,  to  pulverise  without  enecting  this 
end,  at  k»st  by  i£e  implements  ia  common  use ;  but,  if  it  oould  be  effected,  it  woiud  be 
injurious,  because  the  difference  of  gravity  between  the  organised  matters  and  the  earths 
has  a  eenatant  tendency  to  separate  them^  and  stirring  a  soil  only  with  forks  or  pronged 
implemeiita,  such  as  culttvators,  would,  in  a  short  time,  leave  the  surface  of  the  soil  toe 
fight  and  spoogy^  and  the  lower  part  too  compact  and  earthy. 

Suaaxcr.  2.     Of  the  Improvement  of  Soils  by  Compression. 

2172.  Mechanical  ccntoUdatipn  will  improve  some  soils,  such  as  spongy  peats  and  light 
dusty  sands.     It  is  but  a  limited  source  of  improvement,  but  still  it  deserves  to  be 


217S.  3^  proper  degree  of  adhesiveness  is  best  given  to  loose  soils  by  the  addition  of 
earthy  matters ;  but  mere  rofiing  and  treading  are  not  to  be  altogether  rqected.  To  be 
benefited  by  rolling  a  soil  must  be  dry,  and  the  operation  must  not  be  carried  too  far. 
A  peat'bog  drained  and  rolled  will  sooner  become  covered  with  grasses  than  one  equally 
wdl  drained  and  left  to  Itself.  Drifting  sands  may  be  well  rdled  when  wet,  and  by 
aepeadng  the  process  after  rains  they  will  in  time  acquire  a  surface  of  grass  or  herbage. 
Every  agriculturist  knows  the  advantages  of  rolling  light  soils  after  sowing,  or  even 
ffmAmg  tbem  with  sheep.     Gardeners  also  tread  in  seeds  on  certain  soils. 

SuBSBCT.  3.     Of  the  Improvement  of  Soils  by  Aeration  or  Fallowing. 

2174-  Soils  are  benefited  by  the  free  admission  of  the  weather  to  their  interior  parts.  TWs 
is  generaliy  considered  as  one  of  the  advantages  of  fkllowing,  and  its  use  in  gardening  is 
experienced  in  oranpost  heaps,  and  in  winter  and  summer  ridging.  Hie  precise  advantages, 
however,  of  exposure  to  the  mr,  independently  of  the  concurrent  infiucnce  of  water, 
heat,  and  Ae  other  effects  mentioned  as  attendant  on  pulverisation,  do  not  seem  at  present 
to  be  correctly  asoertadned.  It  is  allowed  that  carbonic  add  gas  may  be  absorbed  by 
cafcaieons  estrths,  and  Dr.  'Hiomson  considers  that  the  earths  alone  may  thus  probably 
■**fini^fT  Ibod  to  plants;  but  Sir  H.  Davy  seems  to  consider  mere  exposure  to  the 
abnospfaerc  e(f  no  benefit  to  soOs  whatever.  *'  It  has  been  supposed  by  some  writers,**  he 
says,  **  that  certain  principles  necessary  to  fertility  are  derived  from  the  atmosphere,  which 
are  eshatisted  by  a  succession  of  crops,  and  that  these  are  again  supplied  during  the 
repose  of  the  land,  and  the  exposure  of  the  pulverised  soil  to  the  influence  of  the  air ;  but 
tliis  io  truth  is  not  ihe  case.     The  earths  commonly  found  in  soils  cannot  be  combined 
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with  more  oxygen ;  none  of  them  miite  to  aiote ;  and  such  of  them  as  are  aqfiable  of 
attracting  carbonic  add,  are  always  saturated  with  it  in  those  soils  on  which  the  practice 
of  following  is  adopted.*' 

.  SI 75.  Aeration  and  repose,  or  summer  faUow.  "  The  vague  ancient  opinion  of  the  use 
of  nitre,  and  of  nitrous  salts  in  vegetation,'*  Sir  H.  Davy  says,  "  seems  to  have  been  one 
of  the  principal  speculative  reasons  for  the  defence  of  summer  fellows.  Nitrous  salts  are 
produced  during  the  exposure  of  soils  containing  vegetable  and  animal  remains,  and  in 
greatest  abundance  in  hot  weather ;  but  it  is  probably  by  the  combination  of  the  axote 
nrom  these  remains  with  oxygen  in  the  atmosphere  that  the  acid  is  formed  ;  and  at  the 
expense  of  an  element  which  otherwise  would  have  formed  ammonia ;  the  compounds  of 
which  are  much  more  efficacious  than  the  nitrous  compounds  in  assisting  v^etation,** 
It  is  proper  to  observe  that  this  reason  is  more  speculative  than  experimental,  and  seems 
influenced,  in  some  degree,  by  the  opinion  adopted  by  the  author,  that  fallows  are  of  little 
use  in  husbandry.  One  obvious  advantage  of  aeration  in  summer,  or  a  summer  fallow, 
is,  that  the  soil  may  thus  be  heated  by  the  sun  to  a  degree  which  it  never  could  be  if 
partially  covered  with  the  foliage  of  even  the  widest  drilled  crops.  For  this  puipose,  if 
the  soil  is  laid  up  in  large  lumps,  it  is  evident  it  will  receive  more  heat  by  exposing  a 
greater  surface  to  the  atmosphere,  and  it  will  retain  this  heat  for  a  period  of  unexpected 
duration,  from  the  circumstance  of  the  lumps  reflecting  back  the  rays  of  heat  radiated  by 
each  other.  A  clayey  soil,  in  this  way,  it  is  said  {Farmers  Magazine,  1815),  may  be 
heated  to  ISO",  which  may  in  some  degree  alter  its  absorbent  powers  as  to  water,  and 
contribute  materially  to  the  destruction  of  vegetable  fibre,  insects,  and  their  eggs.  By 
the  aeration  of  lands  in  winter,  minute  mechanical  division  b  obtained  by  the  freezing  of 
the  water  in  the  soil ;  for,  as  water  in  the  solid  state  occupies  more  space  than  when  fluid, 
the  particles  of  earthy  matters  and  of  decomposing  stones  are  thus  rent  asunder,  and 
crumble  down  in  a  fine  mould.  Rough  stony  soils  will  thus  receive  an  accession  to  ihear 
finer  soil  every  winter.  Soils  which  have  been  soured,  sodden,  or  baked  by  the  tread  of 
cattle,  or  by  other  means,  in  wet  weather,  are  more  speedily  sweetened,  as  the  expreasiom 
is,  by  exposure  to  the  sun  during  (he  hottest  weather  of  summer,  than  by  exposure  to  tbe 
frost  of  winter ;  but  in  summer  it  is  contended  that  the  drying  influence  of  the  sun  and 
air  exhausts  the  soil  of  its  vegetable  matter  to  such  an  extent  as  to  counteract  the  good 
effects  of  extreme  heating  by  the  sun.  Hiose  who  maintain  this  doctrine  contend  that 
the  only  use  of  a  siunmer  f.iilow  is  to  admit  of  freeing  the  soil  of  root-weeds. 

51 76.  Agricultural  experietwe  lias  fully  proved  that  fallows  are  the  only  means  by  which 
,  stiff  clays  in  moist  climates  can  be  effectually  cleared  of  weeds.     Supposing  therefore 

tliat  no  other  advantage  whatever  was  obtained,  that  no  nutritive  matter  was  imbibed 
from  the  atmosphere,  and  the  soil  was  neither  chemically  nor  mechanically  benefited  by 
aeration,  this  benefit  alone,  the  effectual  eradication  of  weeds,  is  sufficient  to  justify  the 
use  of  fidlows  on  such  soik.  « 

51 77.  Manjf  of  the  olfjections  to /allows  have  arisen  in  consequence  of  the  parties  not 
previously  agreeing  as  to  what  a  summer  fallow  is.  In  England  generally,  or  at  least 
formerly,  a  fallow  was  a  portion  of  land  lefl  a  year  without  culture  or  cropping,  unless 
being  once  or  twice  ploughed  can  be  denominated  the  former,  and  an  abundant  growth 
of  coarse  grasses  and  weeds  can  constitute  the  latter.  Thejacf^s  of  the  French  are  tbe 
same  thing.  In  Scotkmd,  and  in  the  best -cultivated  districts,  a  summer  fallow  is  a 
portion  of  land  begun  to  be  cultivated  afler  the  crop  is  removed  in  autumn,  and  is  fre- 
quently, as  need  requires,  ploughed,  harrowed,  and  otherwise  conmiinuted,  and  f^eed 
from  stones,  weeds,  inequalities,  &c.,  till  the  autumnal  seed-time  of  the  following  year : 
it  is  thus  for  twelve  months  in  a  state  of  constant  tillage  and  movement.  The  result  Js, 
that  the  land  is  thoroughly  freed  from  roots  of  weeds ;  from  many  seeds  of  weeds,  which 
are  thus  made  to  germinate,  and  are  then  destroyed ;  and  from  many  eggs  of  insects  whidi 
are  thus  hatched,  but  being  without  plants  to  nourish  them  in  their  larva  state,  speedily 
die.  The  land  is  also  thoroughly  pulverised,  and  the  top,  bottom,  and  middle  mixed 
together ;  stones  are  picked  out,  inequalities  unAtvourable  to  surface  drainage  removed 
or  lessened,  and  various  other  useful  objects  attained.  Such  a  fallow  can  no  more  be 
compared  with  what  usually  passes  imder  that  name^  than  the  plouf^  of  Virgil  (118.) 
with  that  of  Small. 

51 78.  Tkat  fallows  of  the  common  kind  are  much  more  universal  than  is  necessary, 
there  can  be  little  doubt ;  but  there  can  be  as  little  doubt  that  fidlows  such  as  we  have 
described  are  much  less  fluent  than  they  should  be,  and  that  wherever  they  are  piao- 
tised,  the  agriculturist's  produce  and  profits  will  be  found  far  superior  to  where  they 
are  omitted :  turnip  soils  are  of  course  to  be  excepted,  because  the  preparation  for  that 
crop,  on  light  soils,  effects  the  same  purpose  in  eight  months,  that  the  fkDow  does  in 
twelve. 

8179.  The  origin  i^fsUowt  is  oommenly  traced  to  the  ides,  that  land  natonaiy  requires  lert  ■•  wdl  as 
aninuta :  tmt  a  want  of  taaodi  first,  sad  afterwards  a  want  of  manure,  are  much  more  likelv  causes.  Men 
must  very  earlj  have  otiserred,  from  what  took  place  in  the  spots  they  cultivated  as  ganfcms,  that  pul- 
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veriaatiaa  and  muiure  woold  insure  pcipetaal  crapt  on  the  same  foU ;  but  they  moat  at  the  Mmc  time 
have  ielt,  that  they  had  neither  the  requisite  labourers  to  bestow  the  cultivation,  nor  cattle  to  produce  the 
manure.  Heooe  ttiey  would  find  it  easier  to  break  up  one  piece  of  fresh  gfround  after  another,  and  after 
they  had  gone  a  round  in  this  way,  as  extensive  as  their  limits  ot  other  circumstances  permitted,  they 
would  recum  to  where  they  bc^n.  As  their  limits  became  circumscribed  by  the  increase  of  population, 
or  other  causes,  they  would  return  the  oftener,  till  at  last,  when  property  became  more  rieidly  defined,  and 
more  valuable,  they  would  return  at  short  intervals  reguiany.  Then  it  was  that  the  necessity  and 
advantage  of  working  Allows  would  be  felt,  and  the  practice  become  systemsHied  as  at  the  present  day, 
ami  from  the  earliest  records  in  ciTtJiscd  countries.  The  inactice  of  fallowing  in  Italy,  during  the  time  of 
the  Ramans  (ISa.),  difl^rcd  in  nothing  from  that  of  the  same  country,  and  of  the  rest  of  Europe,  at  the 
present  day :  and  if  we  trace  field  culture  among  savage  and  semibarbarous  nations,  and  gradually  through 
sodi  as  are  more  wealthy  and  refined,  we  shaU  find  the  fidlow  in  all  its  gradations,  from  breaking  up  at 
— ■* — y  to  the  triomial,  ipilnteimial,  and  septennial  operatioof  of  the  best  British  ftrmcn. 


SuBSKCT.  4.     jiUeration  of  the  constUuent  Parts  ofSoSt, 
SI  80.    Tie  coHstitueni  parts  of  soils  may  be  altered  by  the  addition  or  subtraction  of  m- 
gre&His  in  which  they  are  deficient  or  superabound,  and  by  the  chemical  change  of  some 
constituent  part  or  parts  by  the  action  of  fire. 

2181.  In  ascertaining  the  composition  ofjaulty  soils,  with  a  view  to  their  improvement  bu 
adding  to  their  constituent  parts,  any  particular  ingredient  which  is  the  cause  of  theur 
uoprDdactxreness  should  be  particularly  attended  to ;  if  possible,  they  should  be  com- 
pared with  fertile  soils  in  the  same  neighbourhood,  and  in  similar  sittiations,  as  the 
£flEerenoe  of  the  composition  may,  in  many  cases,  indicate  the  most  proper  methods  of 
improvement.  If,  on  washing  a  sterUe  soil,  it  is  found  to  contain  the  salts  of  iron,  or 
any  acid  matter,  it  may  be  ameliorated  by  the  application  of  quicklime.  A  soil  of  good 
ai^Mrent  texture,  containing  sulphate  of  iron,  will  be  sterile ;  but  the  obvious  remedy  is 
a  top-dressing  with  lime,  which  converts  the  sidphate  into  manure.  If  there  be  an  excess 
of  calcareous  matter  in  the  soil,  it  may  be  improved  by  the  application  of  sand  or  clay. 
Soik  Coo  abimdant  in  sand  are  benefited  by  the  use  of  day,  or  marl,  or  vegetable  matter. 
Light  sands  are  oilen  benefited  by  a  dressing  of  peat,  and  peats  by  a  dressing  of  sand ; 
though  the  fonner  is  in  its  nature  but  a  temporary  improvement.  When  peats  are  acid, 
or  contain  ferruginous  salts,  calcareous  matter  is  absolutely  necessary  in  bringing  them 
into  cultivation.  The  best  natural  soils  are  those  of  which  the  materials  have  been 
derived  from  different  strata,  which  have  been  minutely  divided  by  air  and  water,  and  are 
intimately  blended  together ;  and  in  improving  soils  artificially,  the  cidtivator  cannot  do 
better  than  imitate  the  processes  of  nature.  Tlie  materials  necessary  for  the  piupose  are 
sddom  fiu-  distant ;  coarse  sand  is  often  fotmd  immediately  on  cbaUc,  and  beds  of  sand 
and  gravel  are  common  below  clay.  The  labour  of  improving  the  texture  or  constitution 
of  the  soil  is  repaid  by  great  permanent  advantages ;  less  manure  is  required,  and  its 
fertility  insured ;  and  capital  laid  out  in  this  way  secures  for  ever  the  productiveness,  and 
consequently  the  value,  of  the  land. 

21 8S.  The  removal  (f  tuperalmndant  ingredients  in  soUs  may  sometimes  be  one  of  the 
simplest  and  most  effectual  means  of  their  improvement.  It  occasionally  happens  that 
the  surfiu%  of  a  well  proportioned  soil  is  thickly  covered  with  peat,  with  drifted  sand, 
with  gravely  or  with  small  stones.  Extensive  examples  of  the  former  occur  in  Stirling- 
shire, and  of  the  latter  in  Norfolk.  In  such  cases,  a  simple  and  effectual  mode  of  im- 
ptovement  consists  in  removing  the  superincumbent  strata,  and  cultivating  that  below. 
Tins  can  seldom  be  put  in  practice  on  a  large  scale,  with  such  heavy  materials  as  gravel 
or  stones ;  but  some  hundreds  of  acres  of  rich  alluvial  soil,  deeply  covered  by  peat,  have 
been  bored  and  cultivated  in  Blair- Drummond  moss  in  Stirlingsldre ;  an  operation  com- 
menoel  by  the  cdebrated  Lord  Kaimes  (Gen,  Rep.  of  Scot, ,  App.  v.  5.),  copied  by  his 
neighbours,  and  continued  by  hb  and  their  successors.  The  moss  is  floated  off  by 
streams  of  water,  which  empty  themselves  in  the  Firth  of  Forth,  In  this  river,  by  the 
winds  and  tides,  it  is  cast  on  shore  in  the  bays  and  recesses,  impregnated  with  salt ;  and 
here  it  engenders  vegetation  on  the  encroaching  surfaces  of  sand  and  gravel.  Coatings 
of  sand  or  gravel  can  seldom  be  removed  on  a  scale  of  sufficient  extent  for  agriculture, 
but  have,  in  some  instances,  for  the  purposes  of  gardening.  Sometimes  this  improve- 
meot  may  be  effected  by  trenching  down  the  sur&ce,  and  raising  up  a  stratum  of  better 
evtfa. 

Slfi&  The  muss  ofKtmkardine  m  Blair.DrummoDd  is  situated  in  the  parish  of  that  name  not  ihr  from 
IfirliQg,  and  concsjna  upwards  of  9000  acres,  1500  of  which  belong  to  the  estote  of  Blair.Drtmimond.  It 
fies  Bpoo  a  bed  erf" clay,  which  is  a  eontinuanon  of  the  rich  alluvial  soil  which  forms  the  flat  vales  caUcd 
Cewses  of  Stirling  and  FaUirk.  This  vale  or  plain  had  been  covered  with  trees,  which  appear  to  have 
been  Ailed  by  the  Bomans,  and  this,  by  stagnating  the  water,  ended  in  producing  the  moss.  Thb  moss 
eaorists  of  three  diAnent  strata :  the  first,  bhck  and  heavy,  appears  to  have  been  formed  of  bent  grass  and 
fiiBaa  trees:  the  scoood  is  composed  principally  of  Sphftgnom  palAstre,  and  is  brown  and  of  an  elastic 
teunfe ;  the  third  is  about  a  foot  thick,  and  consisU  of  heath  and  a  little  bent  grass.  In  general  these 
One  strata  occupy  to  the  depth  of  seven  feet  Lord  Kaimes  took  possession  of  this  moss  in  1766,  and. 
ioao  after,  eooceived  the  idea  of  floating  off  the  moss  into  the  Firth  of  Forth,  and  exposing  the  alluvial 
sea  fiir  eoni  enltuze  After  various  experiitaenu,  which,  however  interesting,  it  would  occupy  too  much 
nam  to  detalL  the  firflowing  may  be  given  as  the  result 

2161  IfiiawiT  qfAoating  o^Mtf  moss.  A  stream  of  water  sufllcient  to  turn  a  common  oom.mUl  will 
any  oiTaa  mocfa  moss  asTweoty  men  can  throw  into  it,  provided  they  be  stationed  at  the  distance  of  100 
ysMt  ftm  f*i*  other.    The  fint  step  Is  to  make  in  the  day,  alongside  of  the  moss,  a  drain  to  convey  the 
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water ;  and,  for  thii  operation,  the  Carse  clay  below  the  nuMi  is  peculiarly  fkvourable,  being  perftctlj  flree 
flrom  (tones  and  all  other  extraneous  sitbstances ;  and  at  tlie  same  time,  when  moist,  as  slippery  as  soap, 
•o  that  not  oolv  is  it  easil^r  dug,  but  its  lubricity  greatly  facilitates  the  progress  of  the  water  when  loaded 
with  moss.  The  dimenbtons  proper  for  the  drain  are  found  to  be,  two  feet  for  the  breadth,  and  the  same 
fbr  the  depth.  If  smaller,  it  could  not  conveniently  receive  the  spadcAils  of  moss  ;  if  larger,  the  water 
would  escape,  leaving  the  moss  behind.  The  drain  has  an  inclination  of  one  fbot  in  a  hundred  yards :  the 
more  regularly  this  inclination  is  observed  throughout,  the  less  will  the  moss  be  liable  to  obstructions  in 
its  progress  with  the  water.  The  drain  being  formed,  the  operator  marlcs  off  to  a  convenient  extent,  along, 
side  of  it,  a  section  of  moss  ten  feet  broad :  the  greatest  distance  ftom  whicli  he  can  heave  bis  spadeftil 
into  the  drain.  Tliis  he  repeatedly  does,  till  the  entire  moss  bo  removed  down  to  the  clay.  He  then  digs 
a  new  drain  at  the  foot  of  the  moss  banic,  turns  the  water  into  it,  and  proceeds  as  before,  leaving  the  moss 
to  pursue  its  course  into  the  river  Forth ;  upon  the  fortunate  situation  of  which,  happily  forming  for 
several  miles  the  southern  txmndary  of  the  estate,  without  the  interposition  of  any  other  property, 
depended  in  some  measure  the  very  existence  of  the  whole  operations. 

2185.  When  the  mou  is  entirely  removed^  the  clay  is  found  to  be  incumbered  with  the  roots  of  difli^renC 
sorts  of  trees,  often  very  large,  remaining  in  it  as  they  grew :  their  trunlts  alto  are  freauently  found  lying 
beside  them,  as  has  been  already  observed.  All  these  the  tenants  remove,  often  witn  great  labour.  In 
the  course  of  their  operations  they  purposely  leave  a  few  inches  of  moss  upon  the  clay.  This,  in  springy 
when  the  season  is  favourable,  they  reduce  to  ashes,  which  in  a  great  measure  insures  the  first  crop. 
The  ground  thus  cleared  is  turned  over,  where  the  dryness  admits,  with  a  plough  ;  and,  where  too  soil, 
with  a  tpade.  A  month's  exposure  to  the  sun,  wind,  and  trott,  reduces  the  clay  to  such  a  state  as  fits  it 
for  the  seed  in  March  and  April  A  crop  of  oats  is  the  first  produce,  which  seldom  fails  of  being  plentiful, 
yielding  fVom  eight  to  ten  bolls  after  one  {Farm.  Mag.^  vol  xviii.) 

S18&  To  procure  water  for  floating  qJTthe  moss  was  found  to  be  the  greatest  diflSculty ;  but  It  was  readUy 
overcome  bv  Mr.  Whttworth,  an  eminent  engineer,  and  Mr.  George  Meikle.  of  Alloa,  a  skilfbl  millwrightl 
the  son  of  the  well  known  inventor  of  the  thrashing-machine.  (799.)  Mr.  Meikle  gave  a  model  of  a  wheel 
of  his  own  and  his  father's  invention,  of  an  entirely  new  construction.  Tliis  whed  is  so  exceedingly 
simple,  and  acts  in  a  manner  so  easy,  natural,  and  uniform,  that  a  common  observer  is  apt  to  undervalue 
the  invention ;  but  persons  skilled  in  mechanics  view  machinery  with  a  very  different  eye.  for  to  them 
simplicity  is  the  first  recommendation  a  machine  can  possess.  Accordingly,  upon  seeing  the  model  set 
to  work,  Mr.  Whitworth,  with  that  candour  and  liberalitv  of  mind  which  generally  accompany  genius 
and  knowledge,  not  only  gave  it  the  greatest  prais^  but  declared  that,  for  tne  purpose  required,  it  was 
superior  to  what  had  been  recommended  by  himself,  and  advised  it  to  be  adopted  without  hesitation, 
(f&rm.  Mag.,  vol.  xvlil) 

S187.  The  vMter-vaheel  at  BUdr-Drummond  is  twenty-eight  feet  in  diameter  and  ten  feet  broad.  It  is 
driven  l^  water  operating  on  the  float-boards,  in  the  same  way  as  an  ordinary  mill.wheeL  At  the 
extremities  of  the  radii,  or  arms,  of  the  wheel,  immediately  within  the  fioaUboards  and  circumference,  is 
fixed  a  double  row  of  buckets,  as  they  have  been  called,  borrowing  a  word  fkvm  the  Persian  whed,  to 
which  this  part  of  the  present  machine  has  no  resemblance,  which  are  more  like  a  section  of  Louvre 
boaurds,  or  Venetian  blinds,  or  a  set  of  scales,  opening  upwards  when  at  the  bottom  of  the  circumference, 
and  downwards  when  at  the  top.  These  receive  two  streams  of  water,  which  are  poured  into  them 
within  the  circumference,  when  below,  which  water  they  discharge  when  the^  ascend,  and  aze  inverted 
by  the  rcvolutiou  of  the  wheel  into  a  trough  or  cistern  so  placed  as  to  receive  it  above.  By  this  means  a 
level  is  guned  of  17  feet,  which  is  sufficient  to  make  the  water  run  to  the  surface  of  the  mossw  The  water 
is  conveyed  firom  the  cistern  of  the  wheel  to  the  moss  for  354  yards  below  ground,  in  wooden  pipes  hooped 
with  iron,  18  inches  in  diameter  within ;  and  afterwards  rises  fhnn  the  pipes  into  an  open  aqueduct  above 
1400  yards  in  length,  and  elevated  ftom  eight  to  ten  feet  above  the  level  of  the  adjacent  grounda 

21&.  The  wheel  makes  nearU/four  revolutions  in  a  minute,  in  which  time  it  discharges  into  the  cistern 
40  hoffiheads  of  water,  and  it  is  capable  of  lifting  no  less  than  GO  hogsheads  in  a  minute ;  but  the  pipes 
will  not  admit  such  a  quantity  of  water^  nor  would  it  be  safe  or  expedient  to  drive  the  machine  witn  a 
force  sufBcient  to  raise  so  great  a  quantity.  It  is  probable  that  the  firat  idea  of  this  machhie  was  derived 
ttom  the  Persian  wheel ;  but  its  superiority  in  many  respects  is  so  conspicuous  as  to  entitle  it  to  little  less 
praise  than  the  first  invenUoa  {Farm.  3fa/?.,  vol  xviiL)  Thewhecl  was  completed  and  at  work  in  October 
1827.  and  the  total  expense  exceeded  1000/.  It  has  been  twice  rebuilt  The  tenants  voluntarily  agreed  to 
pay  interest  on  whatever  sum  It  might  cost ;  but  their  generous  landlord  relieved  them  at  once  from  their 

oent. 

The  detaiU  qfthe  Btair.Drvmmond  wheel  {Jig,  204 )  are  thus  given  in  the  very  copious  and  inter. 


engagement. 
21^  The 


OCH 


estlng  account  in  the  Farmer^s  Magantne,  vol  xviii,  from  which  the  present  is  extracted.  J»to  90&  a.  is 
askuM  through  which  is  admitted  the  water  that  moves  the  wheel ;  A  A,  two  sluices  thitm^  which  Is 
admitted  the  water  Fslsed  by  the  wheel ;  ccf,  a  part  of  one  oftwo  wooden  troughs  andan  I  "     " 
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wall,  through  which  the  above 

watrr  is  ooavejcd  into  the  buc- 
ket* ;  the  ocher  trough  is  hid  bj 

two  stone  walls  that  support  the 

wheel  i  ddd,  buckets,  of  which 

80  are  arranged  on  each  side  of 

theannsofthe  wheel,  in  all  IfiO; 

r  r  r,  a  astern,  into  which  the 

water  raised  br  the  buckets  is 

discharged ;  // /.  wooden  barrel 

pipes,  through  which  the  water 

dckcends  from  the  cistern  under 

ground. 
219a  The  ciMtem  t^  the  BUdr. 

Diuuummd  wheel,  as  seen  from 

above  iji^.  905.),  shows  the  two 

troughs  into  which  the  budcets 

empty  tfaemaelvea  sgg) ;  the  space 

through  which  the  water  flows  to 

the  bairel  pipes  (//  in  fig.  201) 

(A) ;  the  plaoe  wlaere  die  arms  of 

the  whed  move  (0,  and  where  the  float  bterds  and  buckets  descend  {It).    The  buckeU  are  filled  from 

two  side  troughs  (fig.  90&  /),  which  communicate 
with  the  head  of  water  which  drives  the  wheel,  as 
seen  uKeSnfig.SSA.  {Farm,  Mag.^  vol  zviU.) 

2191.  Indoherotion.  The  chemical  changes 
which  can  be  effected  in  soiLi  by  indner- 
atioo  are  considerable.  This  practice  was 
known  to  the  Romans,  is  more  or  less  in  use 
in  most  parts  of  Europe,  is  mentioned  as  an 
approved  practice  by  our  oldest  agricultural 
writers,  and  has  lately  excited  some  degree 
of  attention  Irom  the  successful  experiments 
of  different  cultivators.  {Farmer' i  Ma goMmet 
1 8 1 0  to  1815,  and  Farmer  i  Journal  1814 
to  1821  ) 

2192.  The  theory  of  burning  toils  i»ihoM 
given  by  Sir  H.  IXiyy.  It  rests,  he  says, 
entirely  oo  chemical  doctrines.  The  bases  of  all  common  soils  tr^  mixtures  of  the  pri- 
mitive earths  and  oxide  of  iron  ;  and  these  earths  have  a  certain  degree  of  attraction  for 
each  other.  To  r^^ard  this  attraction  in  its  proper  point  of  view,  it  is  only  necessary  to 
consider  the  composition  of  any  common  silicious  stone.  Feldspar,  for  instance,  contains 
silidous  aluminotia,  and  calcareous  earths,  fixed  alkali,  and  oxide  of  iron,  which  exist  in 
one  compound,  in  consequence  of  their  chemical  attractions  for  each  other.  Let  this 
stone  be  ground  into  impalpable  powder,  it  then  becomes  a  substance  like  clay  ;  if  the 
powder  is  heated  very  strongly,  it  fuses,  and  on  cooling  forms  a  coherent  mass  similar  to 
the  original  stone ;  the  parts  separated  by  mechanical  division  adhere  again  in  conse- 
quence of  chemical  attraction.  If  the  powder  be  heated  less  strongly,  the  particles  only 
superficially  combine  with  each  other,  and  form  a  gritty  mass,  which,  when  broken  into 
pieces,  has  the  characters  of  sand.  If  the  power  of  the  powdered  feldspar  to  absorb 
water  from  the  atmosphere  before  and  after  the  application  of  the  heat  is  estimated,  it  is 
fixmd  much  less  in  the  latter  case.  The  same  effect  takes  place  when  the  powder 
of  other  silidous  or  aliuninous  stones  is  made  the  subject  of  experiment ;  and  two  equal 
portions  of  basalt  ground  into  impalpable  powder,  of  which  one  half  had  been  strongly 
ignited,  and  the  other  exposed  only  to  a  temperature  equal  to  that  of  boiling  water, 
gained  very  difierent  weights  in  the  same  time  when  exposed  to  air.  In  four  hours  the 
one  had  gained  only  two  grains,  whilst  the  other  had  gained  seven  grains.  When  clay 
or  tenacious  soils  are  burnt,  the  efi&ct  is  of  the  same  kind  ;  they  are  brought  nearer  to  a 
state  analogous  to  that  of  sands.  In  the  manufacture  of  bricks  the  general  principle  is 
well  illustrated ;  if  a  piece  of  dried  brick  earth  be  applied  to  the  tongue,  it  will  adhere  to 
it  very  stron^y,  in  consequence  of  its  power  to  absorb  water ;  but  after  it  has  been  burnt, 
there  wHi  be  scarcely  a  sensible  adhesion, 

21 93.  The  advantaget  of  burning  are,  that  it  renders  the  soil  less  compact,  less  tenacious, 
and  less  retentive  of  moisture ;  and  when  properly  applied,  may  convert  a  matter  which 
was  stiff,  damp^  and,  in  consequence,  cold,  into  one  powdery,  dry,  and  warm,  and  much 
more  proper  as  a  bed  for  v^ettble  life. 

2194.  The  great  objection  made  by  specolative  chemists  to  paring  and  burning  is,  thai 
it  destro3rs  vegetable  and  animal  matter,  or  the  maniure  in  soil :  but  in  cases  in  which  the 
texture  of  its  earthy  ingredients  is  permanently  improved,  there  is  more  than  a  compen- 
satioo  for  this  temporary  disadvantage ;  and  in  some  soils  where  there  is  an  excess  of  inert 
vegetable  matter,  the  destruction  of  it  must  be  beneficial ;  and  the  carbonaceous  matter 
nmaimng  in  the  ashes  may  be  more  useful  to  the  crop  than  the  vegetable  fibre  from 
which  it  was  produced. 

.    2195.  Three  tpecm/enM  <^  a$he*  from  different  lands  which  had  undergone  paring  and 
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burning  were  examined  by  chemical  analysis.  The  first  was  from  s  chalk  soil,  and  200 
grains  contained  80  of  carbonate  of  lime,  11  gypsum,  9  charcoal,  15  oxide  of  iron, 
S  saline  matter,  sulphate  of  potash,  muriate  of  magnesia,  with  a  minute  quantity  of 
v^etable  alkali ;  the  remainder  alumina  and  silica.  Suppose  2660  bushels  to  be  the 
common  produce  of  an  acre  of  ground,  then,  according  to  this  calculation,  they  would 
give  172,900  lbs.,  containing  carbonate  of  lime  69,160  lbs.,  gypsum  9509 *5>,  oxide  of 
iron  12,967*5.,  saline  matter  2593*5.,  charcoal  7780*5.  In  this  instance  there  was  un- 
doubtcdly  a  very  considerable  quantity  of  matter  cap^le  of  being  active  as  manure 
produced  in  the  operation  of  burning.  The  charcoal  very  finely  divided,  and  exposed 
on  a  large  surface,  must  be  gradually  converted  into  caibonic  add;  and  gypsum  and 
oxide  of  iron  seem  to  produce  the  very  best  effects  when  applied  to  lands  containing  an 
excess  of  carbonate  of  lime.  The  second  specimen  was  from  a  soil  near  Coleorton,  in 
Leicestershire,  containing  only  4  per  cenf  of  carbonate  of  lime,  and  consisting  of  three 
fourths  light  silidous  sand,  and  about  one  fourth  clay.  This  had  been  turf  before  burn- 
ing, and  100  parts  of  the  ashes  gave  6  parts  charcoal,  3  muriate  of  soda  and  sulphate  of 
potash,  with  a  trace  of  vegetable  alkali,  9  oxide  of  iron,  and  the  remainder  the  earths.  In 
this  instance,  as  in  the  other,  finely  divided  charcoal  was  found,  the  solubility  of  which 
would  be  increased  by  the  presence  of  the  alkali.  The  third  instance  was  that  of  a  stiff  ^ 
clay,  from  Mount's  Bay,  Cornwall.  This  land  had  been  brought  into  cultivation  from  a 
faeiUh,  by  burning,  about  ten  years  before :  but  having  been  neglected,  furze  was  spring, 
ing  up  in  different  parts  of  it,  which  gave  rise  to  the  second  paring  and  burning.  lOO 
parts  of  the  ashes  contained  8  parts  of  charcoal,  2  of  saline  matter,  prindpally  common 
salt,  with  a  little  vegetable  alkali,  7  oxide  of  iron,  2  carbonate  of  lime,  the  remainder 
alumina  and  silica.  Here  the  quantity  of  charcoal  was  greater  than  in  the  other  instances. 
The  salt  was  probably  owing  to  tjie  vidnity  of  the  sea,  it  being  but  two  miles  oflT.  In 
this  land  there  was  certainly  an  excess  of  dead  vegetable  fibre,  as  well  as  unprofitable 
living  vegetable  matter. 

21 96.  Causes  of  the  effects  of  burning  soiL  Many  obscure  causes  have  been  referred 
to  for  the  purpose  of  explaimng  the  effects  of  paring  and  burning ;  but  they  may  be 
referred  entirely  -to  the  diminution  of  the  coherence  and  tenadty  of  clays,  and  to 
the  destruction  of  inert  and  useless  vegetable  matter,  and  its  conversion  into  a  manure. 
Dr.  Darwin,  in  his  Phytologia,  has  supposed  that  clay,  diuing  torrefaction,  may  absorb 
some  nutritive  prindples  from  tlie  atmosphere  which  afterwards  may  be  supplied  to 
plants ;  but  the  earths  are  pure  metallic  oxides,  saturated  with  oxygen ;  and  the  tendency 
of  burning  is  to  expel  any  other  volatile  prindples  which  they  may  contain  in  combin- 
ation. If  the  oxide  of  iron  in  soils  is  not  saturated  vrith  oxygen,  torrefaction  tends  to 
produce  its  further  union  with  this  principle ;  and  hence,  in  burning,  the  colour  of  dAy 
changes  to  red.  The  oxide  of  iron,  containing  its  full  proportion  of  oxygen,  has  less 
attraction  for  acids  than  any  other  oxide^  and  is  consequendy  less  likely  to  be  dissolved  by 
any  fluid  adds  in  the  soil ;  and  it  appears  in  this  state  to  act  in  the  same  manner  as  the 
earths.  A  very  ingenious  author,  Naismith  (^Elements  of  Agr,\  supposes  that  the  oxide 
of  iron,  when  combined  with  carbonic  add,  is  poisonous  to  plants ;  and  that  one  use  of 
torrefaction  is  to  expel  the  carbonic  add  from  it ;  but  the  carbonate  of  iron  is  not  soluble 
in  water,  and  is  a  very  inert  substance ;  and  a  luxuriant  crop  of  cresses  has  been  raised 
m  a  soil  composed  of  one  fifUi  carbonate  of  iron,  and  four  fifUis  carbonate  of  lime. 
Carbonate  of  iron  abounds  in  some  of  the  most  fertile  soils  in  England,  particularly  the 
red  hop  soil ;  and  there  is  no  theoretical  ground  for  supposing  that  caibonic  add,  which 
is  an  essential  food  of  plants,  should,  in  any  of  its  combinations,  be  poisonous  to  them  ; 
and  it  is  known  that  lime  and  magnesia  are  both  noxious  to  vegetation,  unless  combined 
with  this  prindple. 

2197.  The  soils  improved  by  burning  are  all  such  as  contain  too  much  dead  vegetable 
fibre,  and  which  consequently  lose  from  one  third  to  one  half  thdr  weight  by  indner- 
ation ;  and  all  such  as  contain  their  earthy  constituents  in  an  impalpable  state  of  divisioo, 
L  e.  the  stiff  days  and  marls,  are  improved  by  burning ;  but  in  coarse  sands,  or  rich 
soils  containing  a  just  mixture  of  the  earths,  and  in  all  cases  in  which  the  texture  is 
sufiidently  loose,  or  the  organisable  matter  sufiiciently  soluble,  the  process  of  tonefi&ction 
cannot  be  usefuL 

•2198.  jiU  poor  siUcious  sands  are  injured  by  burning.  Young,^  in  his  Essay  on  Ma- 
nwest  states  **  that  he  found  burning  injure  sand ;  and  the  operation  is  never  performed 
by  good  cultivators  upon  silidous  sandy  soils,  after  they  have  once  been  brought  into 
cultivation." 

SuBSKCT.  5.     Changing  the  Condition  of  Lands  m  respect  to  Water. 

2199.  The  uHXter  of  the  soil  where  superabundant  may  be  withdrawn,  and  u^en  deficient 
smmptied :  these  operations  with  i^-ater  are  independent  of  its  supply  as  a  manure,  or  as 
affording  the  stimulus  of  heat  or  cold. 

2200.  Stagnant  uxUer  may  l>e  considered  as  injurious  to  all  the  useful  classes  of  plants^ 
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by  obstructing  persptxntion  and  intro-susception,  and  thus  diseasing  Uieir  roots  and  sub- 
merged parts.  Where  the  surface-soil  is  properly  constituted,  and  rests  on  a  subsoil 
moderately  porous,  both  will  hold  water  by  capilkry  attraction,  and  what  is  not  so 
retained  will  sink  into  the  interior  strata  by  its  gravity;  but  where  the  subsoil  is  retentive, 
it  will  resist,  or  not  admit  with  sufficient  rapidity,  the  percolation  of  water  to  tiic  strata 
bdow,  which  accumidating  in  the  surface-soil  tUl  its  proportion  becomes  cxceHsi\o  as  a 
component  part,  not  only  carries  off  the  extractive  matter,  but  disease's  the  plants. 
Hence  the  origin  of  surface-draining,  that  is,  laying  land  in  ridges  or  beds,  or  intersecting 
it  with  small  open  gutters. 

S20I .  Springs.  Where  the  upper  stratum  is  porous  in  some  places,  and  retentive  in 
odiers,  and  on  a  retentive  base,  the  water,  in  its  progress  along  the  porous  bed  or  layer, 
will  be  interrupted  by  the  retentive  places  in  a  gnat  variety  of  ways,  and  there  accumu- 
lating will  burst  through  the  upper  surface  in  the  form  of  springs,  which  are  more 
injuiious  than  surface-water,  as  being  colder,  and  generally  permanent  in  their  operation. 
Hence  the  origin  of  under-draining  in  all  its  varieties  of  collecting,  extracting,  and  con* 
veying  water. 

2502.  The  water  of  rivers  may  become  injurious  to  lands  on  their  banks,  by  too 
frequently  overflowing  their  suirtbce.  In  this  case  the  stream  may  be  included  by 
moonds  of  earth  or  other  materials  impervious  to  water :  and  thus  aquatic  soils  rendered 
dry  and  fit  for  useful  herbage  and  aration.  llie  same  may  be  said  of  hmds  occasionally 
Ofeiflawu  by  the  sea.  Hence  the  origin  of  embanking,  an  art  carried  to  a  great  extent 
in  Holland  and  Italy.  (See  Smeaton*s  Posthumous  Works;  Sigismondi^  Agr,  Tosc. ;  Aoc- 
oslto  dei  Autori  che  Iratlano  deW  Aquej  and  our  article  Embankment,  in  Stipp,  Encyc* 
Brit.  1819.) 

2503.  Irngation.  Plants  cannot  live  without  water,  any  more  than  they  can  prosper 
in  soils  where  it  is  superabundant ;  and  it  is  therefore  supplied  by  art  on  a  large  scale, 
cither  by  surfiuie  or  subterraneous  irrigation.  In  both  practices  the  important  points  are 
to  imitate  nature  in  producing  modon,  and  in  applying  the  water  in  the  mornings  or 
evenings,  or  under  a  clouded  sky,  and  also  at  moderate  intervals.  The  effects  of  water 
ooastantly  emplc^ed  would,  in  most  cases,  be  such  as  attend  stagnated  water,  aquatic  soils, 
or  hmd^^prings ;  and  employed  in  hot  sunshine,  or  after  violent  heats,  it  may  check 
Cfapotmtion  and  destroy  life,  exactly  as  it  happens  to  those  who  may  have  bathed  in  cold 
ipiing  water  after  long  and  violent  exercise  in  a  hot  day.  {Phytologia,  xv.  3.  5.) 

8904w  In  surface  irrigation  the  water  is  conveyed  in  a  system  of  open  channels,  which 
require  to  be  most  numerous  in  such  groxmds  as  are  under  drilled  annual  crops,  and  least 
so  in  such  as  are  sown  in  breadths,  beds,  or  ridges,  under  perennial  crops.  Tliis  mode 
of  watering  has  existed  from  time  immemorial.  The  cliil(h-en  of  Israel  are  represented 
as  sowing  their  seed  and  *'  watering  it  with  their  foot ; "  that  is,  as  Calmet  explains  it, 
laiaing  the  water  from  the  Nile  by  a  machine  worked  by  the  feet,  from  which  it  was 
oondncted  in  such  channek  as  we  have  been  describing.  It  is  general  in  the  south  of 
France  and  Italy ;  but  less  required  in  Britain. 

2X6.  TV  Peraian  tpkeel,  or  Noria,  an  oriental  invention  or  great  power  and  of  the  moat  remote 
■rtiamCy,  waa  iotrodaced  into  Spain  bj  the  Moors,  and  ia  yet  extensively  uaed  in  the  •outhern  and  racteni 
pnmneei  of  that  kingdom.  It  conaiats  of  a  aerie*  of  earthen  jars  attached  to  an  endlcM  rope  paesing  over 
a  Ttrtieal  dmm  put  into  motion  by  a  trundle  and  cog  horisontal  wheel,  which  la«t  is  usually  turned 
by  ooe  bollock  or  mor& 

8906.  Subterraneous  irrigation  may  be  effected  by  a  system  of  drains  or  covered  gutters 
in  die  sobaoil,  which,  proceeding  from  a  main  conduit  or  other  supply,  can  be  charged 
widi  water  at  pleasure.  For  grounds  under  the  culture  of  annual  plants,  this  mode 
woold  be  more  convenient,  and  for  all  others  more  economical,  as  to  the  use  of  water, 
than  SQifiux  irrigadon.  Where  the  under-stratum  is  gravelly,  and  rests  on  a  retentive 
stntmn,  this  mode  of  watering  may  take  place  without  £ains,  as  it  may  also  on  perfectly 
iat  lands,  by  filling  to  the  brim,  and  keeping  full  for  several  days,  surrounding  trenches ; 
bat  the  beds  or  fields  between  the  trenches  must  not  be  of  great  extent.  This  practice  is 
used  in  Ixmbardy  on  the  alluvial  lands  near  the  embouchures  of  the  Po.  In  Lincoln- 
dare  the  aame  mode  is  practised  by  shutting  up  the  flood  gates  of  the  mouths  of 
the  great  drains  in  the  dry  seasons,  and  thus  damming  up  the  water  through  all  the 
ramifirariops  of  the  drainage  from  the  sea  to  their  source.  This  was  first  suggested  by 
G.  Rennie  and  Sir  Joseph  Banks,  after  the  drainage  round  Boston,  completed  about 
18  la  A  similar  plan,  on  a  smaller  scale,  had  been  practised  in  Scotland,  where  deep 
moBscB  had  been  drained  and  cultivated  on  the  surface,  but  where,  in  summer,  vegetation 
fiakd  from  deficiency  of  moisture.  It  was  first  adopted  by  J.  Smith  (See  Essay  on  the 
Improvement  of  Peat^mosst  1795)  on  a  farm  in  Ayrsliire,  and  haa  subsequently  been 
fatmigfat  into  notice  by  J.  Johnaton,  the  first  delineator  and  professor  of  Elkington's 
splem  of  draining. 

8907.  Flooding  and  warping  are  modes  of  irrigation,  the  former  for  manuring  grass 
kndsy  and  the  b^er  for  enridiing  the  surfSue  of  arable  lands  ;  while  both  at  the  same 
time  gmduaUy  noMC  up  the  surfiace  of  the  soiL     Irrigation  with  a  view  to  conveying 
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additions  to  the  soil  has  lon^  been  practised,  and  is  an  evident  imitation  of  the  overflowing 
of  alluvial  lands,  whether  in  meadow  or  aration.  In  the  former  case  it  is  called  irrigation 
or  flooding,  and  in  the  latter  warping.  Warping  is  used  chiefly  as  a  mode  of  enriching 
the  soil  by  an  increase  of  the  alluvial  depositions,  or  warp  of  rivers,  during  winter,  whei« 
the  surface  is  not  under  crop,  and  is  common  on  the  iMtnks  of  the  Ouse. 

S9D8.  Tke  Italian  process  coiled  colmata  {Jallneu)  U  nothing  more  than  a  variety  of  the  British  proeen 
oalled  warping.  In  Che  Vol  di  Chiana  In  Tuscany,  fleldi  which  are  too  low  are  railed  and  fertilised  by  the 
proceM  called  colmata,  which  is  done  in  the  following  manner  .—The  field  is  surrounded  by  an  embank- 
ment to  confine  the  water ;  thedike  of  the  rivulet  is  broken  down  so  as  to  admit  the  muddy  water  of  the 
high  floods ;  the  Chiana  itself  is  too  powerful  a  body  of  water  to  be  used  fin*  this  purpose,  it  is  onlv  the 
streams  that  flow  into  the  Chiana  that  are  used.  This  water  is  allowed  to  settle  and  deposit  its  roiid  on 
the  field.  The  water  is  then  let  off  into  the  river  at  the  lower  end  of  the  field  by  a  dischai^ng  course 
called  scolOf  and,  in  French,  canal  d'A:oulement,  The  water-course  which  conducts  the  water  fTom  a 
river,  either  to  a  fall  for  irrigation,  or  to  a  mill,  is  called  gora.  In  this  manner  a  field  will  be  raised  five 
and  a  half,  and  sometimes  seven  and  a  half  feet,  in  ten  years.  If  the  dike  is  broken  down  to  the  bottom, 
the  field  will  be  raised  the  same  height  in  seven  years :  but  then,  in  this  case,  gravel  is  also  carried  in 
along  with  the  mud.  In  a  field  of  twenty.fl vc  acres,  whicn  had  been  six  years  under  the  process  of  oolmata, 
in  which  the  dike  was  broken  down  to  within  three  feet  of  the  bottom,  the  proceM  was  seen  to  be  so  fkr 
advanced  that  only  anothervear  was  rei^uisite  fur  its  completion.  The  floods  in  this  instance  had  been 
.  much  charged  with  soil.  The  water  which  comes  off  cultivated  land  completes  the  process  soonn-  than 
that  which  comes  off  hill  and  woodlands.  Almost  the  whole  of  the  Val  di  Chiana  has  been  raised  by  the 
process  of  colmata. 

2209.  A  proprietor  whose  field  is  not  a^faceni  to  a  stream  may  conduct  the  stream  through  the  Inter- 
vening lands  of  another  proprietor  on  pacing  the  damage  he  occasions.  The  process  of  colmata  is 
expensive,  because  the  ground  is  unproductive  during  the  seven  or  eight  years  that  the  proooss lasts;  but 
this  is  soon  repaid  with  great  profit  by  the  fertilitv  of  the  newly  deposited  soil 

2210.  Bjf  tke  gravel  which  the  rivers  carry  and  deposit  their  bed  is  much  raised  above  the  level  of  the 
a4ioining  fields ;  so  that,  in  order  to  carry  off  the  rain  water  firom  tlie  fields,  drains  are  formed  which 
pass  in  arched  conduits  under  the  embanked  rivers,  and  go  into  larger  drains  which  pass  to  the  lowest 
part  of  the  plain  near  Arexso,  and  there  enter  the  Chiana. 

2S11.  The  soil  in  the  Vol  di  Chiana  is  senerally  the  safaie  to  the  depth  of  six  feet  ftom  the  surface,  and 
under  that  is  gravel  or  sand.  After  the  completion  of  the  process  of  colmata,  the  expense  of  which  is 
always  repaid  with  profit,  the  ground  is  cultivated  for  five  years  on  the  proprietor's  own  accoimt ;  and  the 
produce  during  these  five  years  repays  the  expense  of  the  process  of  colmata  with  profit  The  first  two 
yean  it  is  sown  with  Indian  com  Cgninturco),  and  sometimes  hemp,  the  soil  being  then  too  strong  Ibr 
wheat  The  next  three  it  is  sown  with  wheat  without  any  manura  The  produce  of  wheat  in  this  highly 
fertile  state  of  the  soil  is  twenty  flrom  one,  whilst  in  the  usual  state  of  the  ground  the  return  of  wheat  u 
from  twelve  to  fourteen  fVom  one.  After  this  the  field  is  let  out  in  the  ordinary  way  to  the  turner*,  the 
eontadini.  {Farm,  Mag.^  vol.  xxl.) 

2212.  The  rationale  of  irrigation  is  thus  given  by  Sir  H.  Davy: — *'  In  general,  in 
nature,  the  operation  of  water  b  to  bring  earthy  substances  into  an  extieme  state  af 
division :  but  in  the  artificial  watering  of  meadows,  the  beneficial  eflfects  depend  upon 
many  difTerent  causes,  some  chemical,  some  mechanical.  Water  is  absolutely  essential 
to  vegetation  ;  and  when  land  has  been  covered  by  water  in  the  winter,  or  in  the  begin- 
ning of  spring,  the  moisture  which  has  penetrated  deep  into  the  soil,  and  even  the  subecnl, 
becomes  a  source  of  nourishment  to  die  roots  of  the  plants  in  the  summer,  and  preventi 
those  bad  effects  which  often  happen  in  lands  in  their  natural  state,  from  a  long  con- 
tinuance of  dry  weattier.  When  the  water  used  in  irrigation  has  flowed  over  a  calcareouB 
country,  it  is  generally  found  impregnated  with  carbonate  of  lime ;  and  in  this  state  it 
tends,  in  many  instances,  to  ameliorate  tlie  soil.  Common  river  water  also  gcnenUy 
contains  a  certain  portion  of  organisable  matter,  which  is  much  greater  after  rains  than 
at  other  times;  or  which  exists  in  the  largest  quantity  when  the  stream  rises  in  a 
cultivated  country.  Even  in  cases  where  the  water  used  for  flooding  is  pure,  and  free 
from  animal  or  vegetable  substances,  it  acts  by  causing  a  more  equable  difliision  of 
nutritive  matter  existing  in  the  land ;  and  in  very  cold  seasons  it  preserves  the  tender 
roots  and  leaves  of  the  grass  from  being  affected  by  frost  Water  is  of  gl«ater  specific 
gravity  at  42°  Falircnheit,  than  at  32°,  the  freciing  point ;  and  hence,  in  a  meadow 
irrigated  in  winter,  the  water  immediately  in  contact  with  the  grass  is  rarely  below  40^, 
a  degree  of  temperature  not  at  all  prejudicial  to  the  living  organs  of  plants.  In  1804>  in 
the  month  of  March,  tlie  temperature  in  a  water  meadow  near  Hungerford  was 
examined  by  a  very  delicate  thermometer,  llie  temperature  of  the  air  at  seven  in  the 
morning  was  29°.  The  water  was  frozen  above  the  grass.  The  temperature  of  the  soil 
below  the  water  in  which  the  roots  of  the  grass  were  fixed,  was  43*^.'*  Water  may  abe 
operate  usefully  in  warm  seasons  by  moderating  temperature,  and  thus  retarding  the 
over-rapid  progress  of  vegetation.  The  consequence  of  this  retardation  will  be  greater 
magnitude  and  improved  texture  of  the  grosser  parts  of  plants,  a  more  perfect  and 
ample  developement  of  their  finer  parts,  and,  above  all,  an  increase  in  the  sixe  of  their 
fruits  and  seeds.  We  apprehend  tliis  to  be  one  of  the  principal  uses  of  flooding  rico- 
grounds  in  the  East ;  for  it  is  ascertained  that  the  rice-plant  will  perfect  its  seeds  in 
Europe,  and  even  in  tliis  country,  without  any  water  beyond  what  is  furnished  by  the 
weather,  and  the  natural  moisture  of  a  well  constituted  soil.  It  may  also  be  noticed  that 
one  variety  of  rice  grows  on  the  declivities  of  hills  witliout  artificial  irrigation ;  'as  in  St. 
Domingo  and  in  certain  parts  of  India.  "  In  general,  those  waters  which  breed  the  best 
fish  are  the  best  fitted  for  watering  meadows ;  but  most  of  the  benefits  of  irrigation  may 
be  derived  from  any  kind  of  water.  It  is,  however,  a  general  principle,  that  waten  con- 
taining ferruginous  impregnation,  tiiough  possessed  of  fiirtilising  eflfecti  nbmk  applied  to 
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a  calcareous  soil,  are  injurious  on  soils  which  do  not  eflferresce  with  adds ;  and  that  cal- 
careous waters,  which  are  known  by  the  earthy  deposit  they  afford  when  boiled,  ore  of 
most  uae  on  silidous  soils,  or  other  soils  containing  no  remarkable  quantity  of  carbonate 
ofUmew" 

ScBsscT.  6.     Changing  M«  Condition  of  Landt,  in  respect  to  Atmospherical  Influence. 

^13.  The  influence  (^  the  weather  on  soils  may  be  affected  by  changing  the  position 
of  their  surface  and  by  Weltering  m  shading. 

2tSI4.  Changing  the  condition  of  lands,  as  to  solar  influencct  is  but  a  limited  means  of 
improTement ;  but  is  ci^nble  of  being  turned  to  some  account  in  gardening.  It  is* 
effected  by  altering  the  position  of  their  surface,  so  as  that  surface  may  be  more  or  less 
at  a  right  angle  to  the  plane  of  the  sun's  rays,  according  as  heat  or  cold  is  to  he  increased 
or  diminished.  The  influence  of  the  sun^s  rays  upon  any  plane  arc  dcmonKtrated  to  be 
as  their  number  and  perpendicularity  to  that  plane,  the  effects  of  the  atmosphere  being 
excepted.  Hence  one  adTantage  of  ridging  lands,  provided  tlie  ridgeft  run  north  and 
south ;  for  on  such  surfaces  the  rays  of  the  morning  sun  will  take  effect  sooner  on  the 
east  side,  and  those  of  the  afternoon  will  remain  longer  in  operation  on  the  west  side  ; 
whilst  at  mid^iay  his  elevation  will  compensate,  in  some  degree,  for  the  obliquity  of  his 
rays  to  both  ades  of  the  ridge.  In  culture,  on  a  small  scale,  ridges  or  sloping  beds  for 
winter-cTc^  may  be  made  south-east  and  north-west,  with  their  slope  to  the  south,  at  an 
angle  of  forty  degrees,  and  as  steep  on  the  north  side  as  the  mass  can  be  got  to  stand ; 
and  on  the  south  slope  of  such  ridge,  ceteris  parUnu,  it  is  evident  much  earlier  crops 
may  be  produced  than  on  level  groundL  The  north  side,  however,  will  be  lost  during 
diis  early  cropping ;  but  as  early  crops  are  soon  gathered,  the  whole  can  be  laid  level  in 
time  for  a  main  crop.  Hence  all  the  advantage  of  grounds  sloping  to  the  south  south- 
east, or  south-west,  in  point  of  precocity,  and  of  those  sloping  to  the  north  for  lateness  and 
diminished  evaporation.  Another  advantage  of  such  surfaces  is,  that  they  dry  sooner 
after  rains,  whether  by  the  operation  of  natural  or  artificial  drainage ;  or,  in  the  case  of 
sloping  to  the  south,  by  evaporation. 

2215.  Shelter,  whether  by  walls,  hedges,  strips  of  plantation,  or  trees  scattered  over 
the  surface,  may  be  considered,  generally,  as  increasing  or  preserving  heat,  and  lessening 
eraporation  from  the  soiL  But  if  the  current  of  air  should  be  of  a  higher  temperature 
than  the  earth,  screens  against  wind  will  prevent  the  earth  from  being  so  soon  heated ; 
and  from  the  increased  evaporation  arising  from  so  great  a  multiplication  of  vegetable 
sur&ce  by  the  trees,  more  cold  will  be  produced  after  rains,  and  the  atmosphere  kept  in 
a  more  moist  state,  than  in  grounds  perfectly  naked.  When  the  temperature  of  a 
current  of  air  is  lower  than  thai  of  the  earthy  screens  will  prevent  its  carrying  off  so 
much  heat ;  but  more  especially  scattered  trees,  the  tops  of  which  will  be  chiefly  cooled 
whilst  the  under  sur&ces  of  their  lower  branches  reflect  back  the  rays  of  heat  as  tliey 
radiate  finom  the  surface  of  the  soil.  Heat,  in  its  transmission  from  one  body  to  another, 
follows  the  same  laws  as  light ;  and,  therefore,  the  temperatiu^  of  the  surface  in  a  forest 
will,  in  winter,  be  considerably  higher  than  that  of  a  similarly  constituted  soil  exposed 
to  the  full  influence  of  the  wc»ther.  The  early  flowering  of  plants,  in  woods  and  hedges, 
is  a  proof  of  this :  but  as  such  soils  cannot  be  so  easily  heated  in  summer,  and  are  cooled 
like  others  after  the  sinking  in  of  rains,  or  the  melting  of  snows,  the  effect  of  tlie  reflec- 
tion as  to  the  whole  year  is  nearly  neutralised,  and  the  average  temperature  of  the  year  of 
fucfa  soils  and  situations  will  prc^Mibly  be  found  not  greater  tlian  that  of  open  lands. 

2216.  Shading  the  ground,  whether  by  umbrageous  trees,  spreading  plants,  or  cover- 
ing it  with  tiles,  slates,  moss,  litter,  or  olher  materials,  has  a  tendency  to  exclude  atmo- 
spherical heat  and  retain  moisture.  Shading  dry  loose  soils,  by  covering  tliem  with  litter, 
slates,  or  tiles,  laid  round  the  roots  of  plants,  is  found  very  beneficial. 

SuBsscT.  7.     Rotation  of  Crops. 

2217.  Growing  different  crops  in  succession  is  a  practice  which  every  cultivator  knows 
to  be  highly  advantageous,  though  its  beneficial  influence  has  not  yet  been  fully  accounted 
for  by  chemists.  The  most  general  theory  is,  that  though  all  plants  will  live  on  the  same 
food,  as  the  chemical  constituents  of  their  roots  and  leaves  are  nearly  the  same,  yet  tliat 
many  species  require  particular  substances  to  bring  their  seeds  or  fruits  to  perfection,  as 
Ae  analysis  of  these  seeds  or  fruits  often  afford  substances  different  from  those  which 
eott&titute  the  body  of  the  plant.  A  sort  of  rotation  may  be  said  to  take  place  in 
Batore,  for  perennial  herbaceous  plants  have  a  tendency  to  extend  tlicir  circumference, 
and  rot  and  decay  at  their  centre,  where  others  of  a  different  kind  spring  up  and  succeed 
them.  This  is  more  especially  the  case  with  travelling  roots,  as  in  mint,  strawberry, 
Sleeping  crowfoot  &c> 

221 8.  Tlie  rationale  of  rotation  is  thus  given  by  Sir  H.  Davy :  —  "  It  is  a  great  advan- 
tage in  the  convertible  system  of  cultivadon,  that  the  whole  of  the  manure  is  employed ; 
9iA  that  those  parts  of  it  which  are  not  fitted  for  one  crop,  remain  as  nourishment  for 
■nolfaer.     Thus,  if  the  turnip  is  the  first  in  the  order  of  succession,  this  crop,  manured 
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with  recent  dung,  immediately  finds  sufficient  soluble  matter  fot  its  nourishment ;  and 
the  heat  produced  in  fermentatiou  assists  the  germination  of  the  seed  and  the  growth  of 
the  plant.  If,  after  turnips,  barley  with  grass-seeds  is  sown,  then  the  land,  having  been 
little  exhausted  by  the  turnip  crop,  affords  the  soluble  parts  of  the  decomposing  manure 
to  the  grain.  The  grasses,  rye-grass,  and  clover  remain,  which  derive  a  small  part  only 
of  their  organised  matter  from  the  soil,  and  probably  consume  the  gypsum  in  the  manure 
which  would  be  useless  tb  other  crops :  these  plants,  likewise,  by  their  large  systems  of 
leaves,  absorb  a  considerable  quanti^  of  nourishment  from  the  atmosphere,  or  probably 
retain  the  nutritive  qualities  in  the  soil,  for  a  covering  of  slates  or  any  other  covering 
would  have  nearly  the  same  effect ;  and  when  ploughed  in  at  tlie  end  of  two  years,  the 
decay  of  their  roots  and  leaves  affords  manure  for  tlie  wheat  crop ;  and  at  this  period  of 
the  course,  the  woody  fibre  of  the  farm-yard  manure,  which  contains  the  phosphate 
of  lime,  and  the  other  difficultly  soluble  parts,  is  broken  dovm :  and  as  soon  as  the  most 
exhausting  crop  is  taken,  recent  manure  is  again  applied.  Peas  and  beans,  in  all 
instances,  seem  well  adapted  to  prepare  ground  for  wheat ;  and  in  some  rich  lands 
they  are  raised  in  alternate  crops  for  years  together.  Peas  and  beans  contam  a  small 
quantity  of  a  matter  analagous  to  albumen ;  but  it  seems  that  the  azote,  which  forms  a 
constituent  part  of  this  matter,  is  derived  from  the  atmosphere.  The  dry  bean-leaf,  when 
burnt,  yields  a  smell  approadiing  to  that  of  decomposing  animal  matter ;  and  in  its  de- 
cay in  the  soil,  may  furnish  principles  capable  of  becoming  a  part  of  the  gluten  in  wheat. 
Though  the  general  composition  of  plants  is  very  analogous,  yet  the  specific  difference  in 
the  products  of  many  of  them,  prove  that  they  must  derive  different  materials  from  the 
soil ;  and  though  tlie  vegetables  having  the  smallest  system  of  leaves  will  proportionably 
most  exhaust  the  soil  of  common  nutritive  matter,  yet  particular  vegetables,  when  their 
produce  is  carried  off,  will  require  peculiar  principles  to  be  supplied  to  the  land  in  which 
they  grow.  Strawberries  and  potatoes  at  first  produce  luxuriantly  in  virgin  mould, 
recently  turned  up  from  pasture ;  but  in  a  few  years  they  d^enerate,  and  require  a  fresh 
soiL  Lands,  in  a  course  of  years,  often  cease  to  afibid  good  cultivated  grasses ;  they 
become  (as  it  is  popularly  said)  tired  of  them  ;  and  one  of  the  probable  reasons  for  this 
is,  the  exhaustion  of  the  gypsum  contained  in  the  soil."^  "  Experience,**  Mr.  Main,  the 
editor  of  the  British  Farmers  Magatine,  observes,  "  has  proved  that  land,  whatever  may 
be  its  quality,  should  not  be  sown  with  dlover  at  shorter  intervals  than  five  years.** 

2219.  The  power  of  vegetables  to  exhaust  the  soil  of  the  principles  necessary  to  their 
growth,  is  remarkably  exemplified  in  certain  funguxs.  Mushrooms  are  said  never  to 
rise  in  two  successive  seasons  on  the  same  spot ;  and  the  production  of  the  phenomena 
called  fairy  rings  has  been  ascribed  by  Dr.  WoUaston  to  the  power  of  the  peculiar  fungus 
which  forms  it,  to  exhaust  the  soil  of  the  nutriment  necessary  for  the  growth  of  the 
species.  The  consequence  is,  that  the  ring  annually  extends ;  for  no  seeds  will  grow 
where  their  parents  grew  before  them,  and  the  interior  part  of  the  circle  has  been  ex- 
hausted by  preceding  crops;  but  where  the  fungus  has  died,  nourishment  is  supplied  for 
grass,  which  usually  rises  within  the  circle,  coarse,  and  of  a  dark  green  colour. 

2220.  A  rotation  is  unnecessart/f  according  to  Grisenthwaite ;  and,  in  a  strict  chemical 
flense,  what  he  asserts  cannot  be  denied.  His  theory  is  a  refinement  on  the  common 
idea  of  the  uses  of  a  rotation  stated  above ;  but  by  giving  some  details  of  the  constituent 
parts  of  certain  grains  and  certain  manures,  he  has  presented  it  in  a  more  clear  and 
striking  point  of  view  than  has  hitherto  been  done.  To  apply  the  theory  in  every  case, 
the  constituent  parts  of  all  manures  and  of  all  plants  (1st,  their  roots  and  leaves,  and 
2dly,  their  seeds,  fruits,  or  grains)  xnust  be  known.  In  respect  to  manures  this  is  the 
case,  and  it  may  be  said  to  be  in  a  great  degree  the  case  as  to  the  most  useful  agri- 
cultural plants :  but  the  same  dannot  be  said  of  garden  productions  in  general,  which 
are  very  numerous ;  though  no  branch  of  cultiu«  can  show  the  advantage  of  a  rota- 
tion of  crops  more  than  horticulture,  in  the  practice  of  which  it  is  found  that  grounds 
become  tired  of  particular  crops,  notwithstanding  that  manures  are  applied  at  pleasure. 
If  the  precise  effects  of  a  rotation  were  ascertained,  and  the  ingredients  peculiarly  neces- 
sary to  every  species  pointed  out,  nothing  could  be  more  interesting  than  the  results  of 
experimental  trials ;  and  whoever  shall  point  out  a  simple  and  economical  mode  by  which 
the  potato  may  be  groivn  successively  in  the  same  soil,  and  produce  annually,  the  effects 
of  climate  being  excepted,  as  dry  and  well  flavoured  tubers,  or  nearly  so,  as  they  generally 
produce  the  first  and  second  years  on  a  new  soil,  will  confer  a  real  benefit  on  society. 
That  wheat  may  be  grown  many  yean  on  the  same  soil  by  the  use  of  animal  manures, 
or  such  as  contain  gluten,  Grisenthwaite's  theory  would  justify  us  in  believing;  and  it 
ought  to  be  fairly  tried  by  such  cultivators  as  Coke  and  Curwcn.  Till  this  is  done  in 
the  face  of  the  whole  agricultural  world,  and  the  produce  of  every  crop,  and  all  the  par- 
ticulars  of  its  culture,  accurately  reported  on  annually,  the  possibility  of  the  thing  may 
be  assented  to  from  the  premises,  but  will  not  be  acted  on ;  and,  in  fact,  even  the  best 
agricultural  chemists  do  not  consider  that  we  are  suflidentiy  advanced  in  that  branch  of 
the  science  to  draw  any  conclusion,  d  priori,  very  much  at  variance  with  general  opinion 
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and  experience.  It  should  always  be  kept  in  mind,  that  it  is  one  thing  to  produce  a 
crop*  and  a  different  thing  to  grow  crops  with  profit. 

2221.  T%e  principles  of  rotations  tf  crops  are  thus  laid  down  by  Yvart  and  Ch.  Pictct 
(Court  complei  tt  JgricuUure,  articles  jtsaoUmenU  and  Succession  de  Culture  ;  and  Traitd 
des  Jssoiemens.    Paris,  8vo)  :  — 

Thtjtrti  primdpte.  or  AmdaiiieDtal  point,  U,  that  ererf  pbat  ezhaiuto  the  aolL 

The  seeomd,  that  all  plants  do  not  exhaust  the  Kril  equaUV. 

The  third,  that  plants  of  dillhrent  kinds  do  not  exhaust  the  toil  in  the  Mune  nuuncr. 

T1ieyb«r«k,  that  all  plants  do  not  nstora  to  the  nil  the  nune  quantity,  nor  the  sane  qaaHtf  of 
manure. 

Tbe^fU,  that  all  planti  are  not  equally  ftTounblirto  the  growth  of  weeds. 

2SS2.      The  following  consequences  are  drawn  from  these  fundamental  principles :  ^~ 

FinL  Howerer  well  a  foil  may  he  prepared,  it  cannot  lost  nourish  cropi  of  the  asBM  kind  in  tuooss. 
lion,  without  becoming  exhausted. 

SeeaaA,  Every  crop  impovcrfahes  a  foil  more  or  less,  ss  more  or  lem  is  reitored  to  the  foil  by  the  plant 
oiltivated. 

Tlurd.    Perpendicular-rooting  plants,  and  fudi  as  root  horisontally,  ought  to  fucceed  each  other. 

AwrflL    nanta  of  the  same  kind  should  not  return  too  flrcquently  in  a  rotation. 

Fffih.    Two  pbnts  favoorable  to  the  growth  of  weedf .  ought  not  to  snpceed  each  other. 

Suf*.  Sorh  plaotf  as  eminently  exhaust  the  soil,  %» the  grains  and  oil  plsnts,  fhould  only  he  town  when 
the  land  is  in  good  hearL 

SetaOlL  In  proportion  as  a  foil  is  found  to  exhauft  itaelf  by  fuccesdre  crops,  planti  which  are  least  ex. 
hsosting  ought  to  be  cultivated. 

22Sd.  InfLuenee  ef  rotations  in  destroying  insects,  Olivier,  member  of  the  Institute  of 
France,  has  desciibedf  all  the  insects,  chiefly  TlpulsD  and  Af<]sc«,  which  live  upon  the 
eoDar  or  crown  of  the  roots  of  the  cereal  grasses,  and  he  has  shown  that  they  multiply 
themselTes  without  end,  when  the  same  soil  presents  the  same  crop  for  serenl  years  in 
soccessioa,  or  even  crops  of  analogous  species.  But  when  a  crop  interrenes  on  which 
these  insects  cannot  lire,  as  beans  or  turnips  afVer  wheat  or  oats,  then  the  whole  race  of 
these  insects  perish  from  the  field,  for  want  of  proper  nourishment  for  their  lanrc 
(Jf^  de  la  SodAd  Soyale  et  Centrule  d'Jgr.  de  Paris,  toL  Tii.} 
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(}f  Manures* 

2224.  Every  species  of  matter  capable  of  promoting  the  grouch  of  vegetables  may  be  con- 
sidered as  manure.  On  examining  the  constituents  of  vegetables,  we  shall  find  that  they 
are  composed  of  oxygen,  hydrogen,  carbon,  and  nitrogen,  or  azote,  with  a  small  propor- 
tion of  saline  bodies.  It  is  evident,  therefore,  that  the  substances  employed  as  manure 
should  also  be  composed  of  these  elements,  for,  unless  they  are,  there  will  be  a  deficiency 
in  some  of  the  elements  in  the  vegetable  itself;  and  it  is  probable  that  such  deficiency 
may  prevent  the  formation  of  those  substances  within  it,  for  which  its  peculiar  organisa- 
tion is  contrived,  and  upon  which  its  healthy  existence  depends.  The  elementary  bodies 
above  enumerated  are  all  contained  in  animal,  and  the  first  three  in  vegetable,  matters. 
Somettmes,  though  very  seldom,  vegetables  contain  a  small  quantity  of  nitrogen.  As 
certain  salts  are  also  constantly  found  to  be  present  in  healthy  living  vegetables,  manures 
or  vegetable  food  may,  consequently,  be  distinguished  into  animal,  vegetable,  and  saline. 
Kzrwan,  Dundonald,  Darwin,  and  Davy,  who  produced  the  first  chemical  treatises  on 
soils,  were  also  the  first  to  treat  chemically  of  manures.  Of  these,  the  latest  in  the  order 
of  time  is  Sr  H.  Davy,  from  whose  highly  satisfactory  work  we  shall  extract  the  greater 
part  of  thia  chapter. 

Sect.  I.    Cf  Manures  of  Animal  and  Vegetable  Origin. 

2225.  Decaying  animal  and  vegetable  substances  constitute  by  far  the  most  important 
das*  of  manures,  or  vegetable  food,  and  may  be  considered  as  to  the  theory  of  their 
operation,  their  specific  kinds,  and  their  preservation  and  application  in  practice. 

Sgbsict.    1.      7%e  Theory  of  the  Operation  of  Manures  of  Animal  and  Vegetable  Origfn* 

2226.  The  rationale  cf  organic  manures  is  very  satisfisctorily  given  by  ^  H.  Davy, 
who,  ailer  having  proved  that  no  solid  substances  can  enter  in  that  state  into  the  plant, 
explains  the  manner  in  which  nourishment  is  derived  from  vegetable  and  animal  sub- 


2227.  Vegetable  and  animal  substances  deposited  in  the  soU,  as  it  is  shown  by  universal 
experience,  are  consumed  during  the  process  of  vegetation ;  and  they  can  only  noariah 
the  plant  by  affording  soUd  matters  capable  of  being  dissolved  by  water,  or  gaseous  snb- 
stances  capable  ofbeingabaorbed  by  the  fluids  in  the  leaves  of  vegetables;  but  such  parts  of 
them  aa  are  rendered  gaaeons,  and  pass  into  the  atmoqpbere,  must  produce  a  compare- 
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tiTdy  small  effect,  for  gases  soon  become  diffused  through  the  mass  of  the  surrounding 
air.  The  great  object,  therefore,  in  the  application  of  manure  should  be  to  make  it  af- 
ford as  much  soluble  matter  as  possible  to  the  roots  of  the  phmt ;  and  that  in  a  slow  and 
gradual  manner,  so  that  it  may  be  endrely  consumed  in  forming  its  sap  and  organised 
parts. 

2*228.  Mucilaginoutt  gdatinoiUi  saccharinet  oily,  and  extractive  flvidSf  carbonic  €Kidf  tmd 
water,  are  substances  tliat  in  tlieir  unchanged  states  contain  almost  all  the  principles  -ne- 
cessary for  the  life  of  plants ;  but  there  are  few  cases  in  which  they  can  be  applied 
as  manures  in  their  pure  forms ;  and  vegetable  manures,  in  general,  contain  a  great  ex- 
cess of  fibrous  and  insoluble  matter,  which  must  undergo  chemical  change,  before  it  can 
become  the  food  of  plants. 

2229.  The  nature  of  the  changes  on  these  substances ;  of  the  causes  which  occasion  them, 
and  which  accelerate  or  retard  them ;  and  of  the  products  they  afford,  have  been  9cienti- 
fically  stated  and  explained  by  oiu*  great  agricultural  chemist.  If  any  fresh  v^etable  matter 
which  contains  sugar,  mucilage,  starch,  or  other  of  the  vegetable  compounds  soluble  in 
water,  be  moistened,  and  exposed  to  air,  at  a  temperature  from  55°  to  80^,  oxygen  will 
soon  be  absorbed,  and  carbonic  acid  formed ;  heat  will  be  produced,  and  elastic  fluids, 
principally  carbonic  acid,  gaseous  oxide  of  carbon,  and  hydro-carbonate  will  be  evolved ; 
a  dark-coloiu^  liquid,  of  a  slightly  sour  or  bitter  taste,  will  likewise  be  formed ;  and  if 
the  process  be  suffered  to  continue  for  a  time  sufficiently  long,  nothing  solid  will  remain, 
except  earthy  and  saline  matter,  coloured  black  by  charcoal.  The  dark-coloured  fluid 
formed  in  the  fermentation  always,  contains  acetic  acid ;  and  when  albumen  or  gluten 
exists  in  the  vegetable  substance,  it  likewise  contains  volatile  alkali.  In  proportion  aa 
there  is  more  gluten,  albumen,  or  matters  soluble  in  ¥rater,  in  the  vegetable  subatancea 
exposed  to  fermentation,  so  in  proportion,  all  other  circumstances  being  equal,  will  the 
process  be  more  rapid.  Pure  woody  fibre  alone  undergoes  a  change  very  slowly  ;  but 
its  texture  is  broken  down,  and  it  is  easily  resolved  into  new  aliments,  when  mixed  wi& 
substances  more  liable  to  change,  containing  more  oxygen  and  hydrogen.  Volatile  and 
fixed  oils,  resins,  and  wax,  are  more  susceptible  of  change  than  woody  fibre,  when 
exposed  to  air  and  water ;  but  much  less  liable  than  the  other  vegetable  compounds ;  and 
even  the  most  inflammable  substances,  by  the  absorption  of  oxygen,  become  gradually 
soluble  in  water.  Animal  matters  in  general  are  more  liable  to  decompose  tlian  vege- 
table substances ;  oxygen  is  absorbed  and  carbonic  acid  and  ammonia  formed  in  the 
process  of  their  putrefaction.  They  produce  fetid,  compound,  elastic  fluids,  and  like- 
wise azote :  they  afford  dark-coloured  acid  and  oiiy  fluids,  and  leave  a  residuum  of  salts 
and  earths  mixed  with  carbonaceous  matter. 

2230.  The  principal  animal  substances  which  constitute  their  different  parts,  or  which 
are  found  in  their  blood,  their  secretions,  or  their  excrements,  are  gelatine,  fibrinc, 
mucus,  fatty  or  oily  matter,  albumen,  urea,  uric  acid,  and  other  acid,  ^ine,  and  earthy 
matters. 

2231.  General  treatment  of  organic  numures^  Whenever  manures  consist  principally 
of  matter  soluble  in  water,  it  is  evident  that  their  fermentation  or  putrefaction  should  be 
prevented  as  much  as  possible ;  and  the  only  cases  in  which  these  processes  can  be  useful, 
ore  when  the  manure  consists  principally  of  vegetable  or  animal  fibre.  Hie  dicum- 
stances  necessary  for  the  putrefaction  of  animal  substances  are  similar  to  those  required 
for  the  fermentation  of  vegetable  substances ;  a  temperature  above  the  freezing  point,  the 
presence  of  water,  and  the  presence  of  oxygen,  at  least  in  the  first  stage  of  die  process. 
To  prevent  manures  from  decomposing,  they  sliould  be  preserved  dry,  defended  from  the 
contact  of  air,  and  kept  as  cool  as  possible.  Salt  and  alcohol  appear  to  owe  tlieir 
powers  of  preserving  animal  and  vegetable  substances  to  their  attraction  for  water,  by 
which  they  prevent  its  decomposing  action,  and  likewise  to  their  excluding  air. 

Sdbsect.  2.     Qftlie  different  Species  of  Manures  of  Animal  and  Vegetable  Origin, 

2^32.  The  properties  and  nature  of  the  manures  in  common  use  should  be  known  to 
every  cultivator :  for  as  different  manures  contain  different  proportions  of  the  elements 
necessary  to  vegetation,  so  they  require  a  different  treatment  to  enable  them  to  produce 
tlieir  full  effects  in  culture. 

2833.  All  green  succulent  plants  contain  saccharine  or  mucilaginous  matter,  with  woody 
fibre,  and  rewiily  ferment.  They  cannot,  therefore,  if  intended  for  roonnre,  be  used  too 
soon  after  their  death.  Hence  the  advantage  of  digging  or  ploughing  in  green  crops, 
whether  natural  or  sown  on  purpose ;  they  must  not,  however,  be  turned  in  too  deep, 
otherwise,  as  Mrs.  Ibbetson  has  shown  {Philos.  Mag.  1816),  fennentation  will  be  pre- 
vented by  compression  and  exclusion  of  air.  Green  oraps  should  be  ploughed  in,  if  it 
be  possible,  when  in  flower,  or  at  the  time  the  flower  is  beginning  to  appear ;  ibr  it  is  at 
this  period  that  they  contain  the  largest  quantity  of  easily  aoluble  matter,  and  that  tfadr 
laavca  are  raoat  active  in  forming  nutritive  onatter*  Otmb  dvpa,  pond-weeds,  or  the 
parings  of  hedges  or  ditches,  require  so  prapandou  to  fit  them  Ibr  mumn,  nor  does  any 
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kind  of  fredi  TCgetible  matter.  The  decompoation  alowly  proceedi  benetth  the  toil ; 
the  soluble  matten  are  gradually  diasolTed ;  and  the  slight  fennentatioii  which  goes  on, 
checked  by  the  want  of  a  fiee  communication  of  air,  tends  to  render  the  woody  fibre 
soluble  without  occasioning  the  rapid  dissipation  of  elastic  matter.  When  old  pastures 
are  broken  up  and  made  arable,  not  only  has  the  soil  been  enriched  by  the  death  and 
slow  decay  of  the  plants  which  have  left  soluble  matters  in  the  soil,  but  the  leayes  and 
roots  of  the  giaaaim  living  at  the  time,  and  occupying  so  large  a  part  of  the  surfiKO, 
afibrd  saccharine,  mudla^ous,  and  extractive  matters,  which  become  immediately  the 
food  of  the  crop,  and,  from  their  gradual  decomposition,  afford  a  supply  for  successive 
years. 

5254.  iZape-caie,  which  is  used  with  great  success  as  manure,  contains  a  large  quanti^ 
of  mucilage,  some  albuminous  matter,  and  a  small  quantity  of  oil.  This  manure  should 
be  used  recent,  and  kept  as  dry  as  possible  before  it  is  applied.  It  forms  an  excellent 
dressing  for  turnip  crops ;  and  is  most  economically  applied  by  being  thrown  into  the 
soil  at  the  same  time  with  the  seed. 

5255.  Mait-dutt  consists  chiefly  of  the  infant  radicle  separated  from  the  grain.  Sir 
H.  Davy  never  made  any  experiment  upon  this  manure ;  but  had  great  reason  to  suppose 
that  it  must  contain  saccharine  matter,  and  this  substance  will  account  for  its  powerful 
efiects.  like  rape-cake,  it  should  be  used  as  dry  as  possible,  and  its  fermentation 
prevented. 

2236.  Lhueed-cake  is  too  valuable  as  a  food  for  cattle  to  be  much  employed  as  a 
manure.  The  water  in  which  flax  and  hemp  are  steeped,  for  the  purpose  of  obtaining 
the  pure  vegetable  fibre,  has  considerable  fertilising  powers.  It  appears  to  contain  a 
substance  analogous  to  albumen,  and  likewise  much  vegetable  extractive  matter.  It 
putrefies  very  readily.  By  the  watering  process,  a  certain  degree  of  fermentation  is 
absolutely  necessary  to  obtain  the  flax  and  hemp  in  a  proper  state  ;  the  water  to  which 
they  have  been  exposed  should  therefore  be  used  as  a  manure  as  soon  as  the  vegetable 
fibre  is  removed  from  it:  but  as  flax  is  generally  watered  in  deep  ponds,  and  sometimes 
even  in  streams,  it  is  but  seldom  that  the  water  is  sufficiently  impregnated  with  extrac- 
tive matter  to  be  worth  applying  to  agricultural  purposes. 

2237.  Sea-weedt,  consisting  of  different  species  of  Fi^d,  .^Igie,  and  Oonfi^rw,  are  mudi 
used  as  a  manure  on  the  sea-coasts  of  Britain  and  Ireland.  In  the  Orkney  Islands  the 
jF^cus  digitiUus  is  preferred,  on  account  o£  its  greater  substance.  When  driven  on  shore 
by  the  winter  storms  or  the  gales  of  spring,  it  is  collected  and  laid  on  the  land,  into 
which  it  is  then  plou^ied.  In  summer  it  is  burnt,  with  other  Fiicl,  into  kelp.  It  is  a 
powerful  fertilise',  but  its  benefits  do  not  extend  beyond  one  or  at  most  two  seasons. 
By  digesting  the  common  jFiicus,  which  is  the  sea-weed  usually  most  abundant  on  the 
coast,  in  boiling  water,  one  eighth  of  a  gelatinous  substance  will  be  obtained,  with 
charscters  similar  to  mucilage.  A  quantity  distilled  gave  nearly  four  fifUis  of  its  weight 
of  water,  but  no  ammonia ;  the  water  had  an  empyreumatic  and  slightly  sour  taste ;  the 
ashes  contained  sea  salt,  covbonate  of  soda,  and  carbonaceous  matter.  The  gaseous 
matter  afforded  was  small  in  quantity,  principally  carbonic  acid,  and  gaseous  oxide  of 
carbon,  with  a  little  hydro-carbonate.  This  manure  b  transient  in  its  effects,  and  does 
not  last  far  more  than  a  single  crop ;  which  is  easily  accounted  for  from  the  large  quantity 
of  water,  or  the  elements  of  water,  which  it  contains.  It  decays  without  producing  heat 
when  exposed  to  the  atmosphere,  and  seems,  as  it  were,  to  melt  down  and  dissolve  away. 
A  large  heap  has  been  entirely  destroyed  in  less  than  two  years,  nothing  remaining  but 
alittle  black  fibrous  matter.  Some  of  the  firmest  part  of  a  JtHcus  was  suffered  to  remain  in 
a  dose  jar,  containing  atmospheric  air,  for  a  fortnight :  in  this  time  it  had  become  very 
much  shrivelled ;  the  sides  of  the  jar  were  lined  with  dew.  The  air  examined  was  found 
to  have  lost  oxygen,  and  to  contain  carbonic  add  gas.  Sea-weed  is  sometimes  suffered 
to  fennent  before  it  is  used ;  but  this  prooesa  seems  wholly  unnecessary,  for  there  is  no 
fibrous  matter  rendered  soluble  in  the  process,  and  a  part  of  the  manure  is  lost.  The 
best  cultivators  use  it  as  fresh  as  it  can  be  procured ;  and  the  practical  results  of  this 
mode  of  applying  it  are  exactly  oonformable  to  the  theory  of  its  operation.  The 
cartMmic  add  formed  by  its  indpient  fermentati<m  must  be  partly  dissolved  by  the  water 
set  free  in  the  same  process ;  and  thus  become  capable  of  absorption  by  the  roots  of 
plants.  The  effects  of  the  aea-weed,  as  manure,  must  principally  depend  upon  this 
GBibonic  add,  and  upon  the  soluble  mudlage  the  weed  contains.  Some  JFtkcus  which 
had  fermented  so  as  to  have  loet  about  half  its  weight,  afforded  less  than  one  twelfUi  of 
nnirilaginotts  matter;  from  which  it  may  be  fairly  concluded  that  some  of  this  substance 
is  destroyed  in  fimnentation. 

2238.  Dry  ttntw  of  wheat,  oats,  barley,  beans,  and  peas,  spoiled  hay,  or  any  similar 
kind  of  dry  vegetable  matter,  is,  in  all  cases,  useful  manure.  In  genersl,  such  sub- 
atanees  are  made  to  ferment  before  they  are  employed,  though  Sir  Humphrey  Davy 
■tates  **  it  may  be  doubled  whether  the  pnurtioe  should  be  indiscriminately  adopted. 
From  400  graina  of  dry  borley-etraw  eight  grains  of  matter  soluble  in  water  were 
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obtained^  which  had  a  brown  colour,  and  tasted  like  miicUage.  From  400  graina  of 
whcaten-straw  were  obtained  five  grains  of  a  similar  substance.  There  can  be  no  doubt 
that  the  straw  of  different  crops,  immediately  ploughed  into  the  ground,  affords  nourish- 
ment to  plants;  but  there  is  an  objection  to  this  method  of  using  straw,  from  the 
difficulty  of  burying  long  straw,  and  from  its  rendering  the  husbandry  foul.  When  straw 
is  made  to  ferment,  it  b^omes  a  more  manageable  manure ;  but  there  is  likewise,  on  the 
whole,  a  great  loss  of  nutritive  matter.  More  manure  is  perhaps  supplied  for  a  single 
crop;  but  tlie  land  is  less  improved  than  it  would  be,  supposing  the  whole  of  the 
vegetable  matter  could  be  finely  divided  and  mixed  with  the  soil.  It  is  usual  to  carry 
straw  that  can  be  employed  for  no  other  purpose  to  the  dunghill,  to  ferment  and 
decomposie ;  but  it  is  worth  experiment,  whether  it  may  not  be  more  economically 
applied  when  chopped  small  by  a  proper  machine,  and  kept  dry  dll  it  be  ploughed-in  for 
the  use  of  a  crop.  In  this  case,  though  it  would  decompose  much  more  slowly,  and 
produce  less  effect  at  first,  yet  its  influence  would  be  much  more  lasting.*' 

S239.  Sir  Humphrey  Daw^g  opinion  as  to  the  application  qf  farmyard  manure  is  in  leversl  points 
directly  at  variance  witli  the  experience  of  farmers.  There  may  often  be  an  error  in  allowing  such 
manure  to  reach  too  high  a  degree  of  fermentation  and  putrefiu^tion  before  it  is  applied  to  the  toil ;  but  in 
no  case  has  it  ever  been  found  advantageous  to  apply  it  before  the  process  of  fermentation  has  actually 
begun.  As  to  its  fermenting  after  being  spread  upon  the  soil  and  ploughed  down,  it  must  be  evident 
upon  a  little  reflection,  either  that  no  sensible  'fermentation  would  talce  place  at  all,  unless  the  quantity 


were  very  large,  or  that  its  gases  would  be  speedily  exhaled  through  the  loose  covering  of  earth,  and  lost 
in  the  atmosphere.  Mr.  Coke  of  Holkham's  practice,  which  has  been  so  often  Tet>ened  to  in  supftort  o< 
the  use  of  longer  fk-esh  dung,  is  in  fact  notdillbrent  fl-om  that  of  the  best  tumip.land  farmers  of  Scotland. 


Mr.  filaikie,  his  steward,  a  native  of  Roxburghshire,  prepares  his  farm-yard  manure  for  turnips  in  what 
are  called  pyes  or  camps  in  much  the  same  way,  and  the  dung  undergoes  much  the  same  decree  of 
fbrmentation  in  them  as  is  done  with  the  square  or  oUong  dunghills  of  the  turnip  counties  of  Scot> 
land   (C) 

2240.  Mere  woody  fbre  seems  to  be  the  only  vegetable  matter  that  requires  ferment*, 
tion  to  render  it  nutritive  to  plants.  Tanners*  spent  bark  is  a  substance  of  this  kind. 
A.  Young,  in  his  excellent  Essay  on  Manure^  states  « that  spent  bark  seemed  rather  Co 
injure  than  assist  vegetation ;"  which  he  attributes  to  the  astringent  matter  that  it  contains. 
But,  in  fact,  it  is  freed  from  all  soluble  substances,  by  the  operation  of  water  in  the  tan- 
pit  ;  and,  if  injurious  to  vegetotion,  the  effect  is  probably  owing  to  its  agency  upon  water, 
or  to  its  mechanical  effects.  It  is  a  substance  very  absorbent  and  retentive  of  moisture^ 
and  yet  not  penetrable  by  the  roots  of  plants. 

2241.  IneH  peaty  matter  is  a  substance  of  the  same  kind.  It  remains  for  years  ex- 
posed to  water  and  air  without  undergoing  change,  and  in  this  state  yields  little  or  no 
nourishment  to  plants.  Woody  fibre  will  not  ferment,  unless  some  substances  are  mixed 
with  it  which  act  the  same  part  as  the  mucilage,  sugar,  and  extractive  or  albuminous 
matters  with  which  it  is  usually  Associated  in  herbs  and  succulent  vegetables.  Lord 
Mcadowbank  has  judiciously  recommended  a  mixture  of  common  farm>yard  dung  for 
tlie  purpose  of  bringing  peat  into  fermentation :  any  putreacible  or  fermentable  substance 
will  answer  the  end ;  and  the  more  a  substance  heats,  and  the  more  readily  it  ferments, 
the  better  will  it  be  fitted  for  the  purpose.  Lord  Meadowbank  states,  that  one  part  of 
dung  is  sufiSdent  to  bring  three  or  four  parts  of  peat  into  a  state  in  which  it  is  fitted  to 
be  applied  to  land ;  but,  of  course,  the  quantity  must  vary  according  to  the  nature  of  the 
dung  and  of  the  peat.  In  cases  in  which  some  living  vegetables  are  mixed  with  the 
peat,  the  fermentation  will  be  more  readily  effected. 

2242.  Tanners'  speiU  barky  shavings  of  wood,  and  sawdust,  will  probably  require  as 
much  dung  to  bring  them  into  fermentation  as  the  worst  kind  of  peat.  Woody  fibre 
may  be  likewise  prepared,  so  as  to  become  a  manure,  by  the  action  of  lime.  It  is  evident, 
from  the  analysis  of  woody  fibre  by  Guy  Lussac  and  Th^nard  (which  sliows  that  it 
consists  principally  of  the  elements  of  water  and  carbon,  the  carbon  being  in  larger 
quantities  than  in  the  other  vegetable  compounds),  that  any  process  which  tends  to  abstract 
carbonaceous  matter  from  it  must  bring  it  nearer  in  composition  to  the  soluble  principles  ; 
and  this  is  done  in  fermentation  by  the  absorption  of  oxygen  and  production  of  carbonic 
acid ;  and  a  similar  effect,  it  will  be  shown,  is  produced  by  lime. 

2243.  Woodr-aahesy  imperfectly  formed,  that  is,  wood-asHes  containing  much  charcoal, 
are  said  to  have  been  used  with  success  as  a  manure.  A  part  of  their  effects  may  be 
owing  to  the  slow  and  gradual  consumption  of  the  charcoal,  which  seems  capable,  under 
other  circumstances  than  those  of  actual  combustion,  of  absoibing  oxygen,  so  as  to  become 
carbonic  acid.  In  April  1 803,  some  well  burnt  charcoal  was  enclosed  by  Sir  H.  Davy 
in  a  tube,  which  was  lialf  filled  with  pure  water  and  half  with  common  air,  and  then 
hermetically  sealed.  The  tube  was  opened  under  pure  water,  in  the  spring  of  1 804,  at 
a  time  when  the  atmospheric  temperature  and  pressure  were  nearly  tlie  same  as  at  the 
commencement  of  the  experiment.  Some  water  rushed  in ;  and,  on  analysing  a  little 
air,  which  was  expelled  from  the  tube  by  the  agency  of  heat,  it  was  found  to  contain 
only  seven  per  cent  of  oxygen.  ITie  water  in  Ae  tube,  when  mixed  with  lime-water, 
prcduced  a  copious  precipitate ;  so  that  carbonic  acid  had  evidently  been  formed  and 
dissolved  by  the  water.  ' 
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8244.  Mmmmfirommmm^  mhtlmteet,  in  general,  require  no  chwnical  prepawdan  to 
fit  than  lor  tlie  aoO.  The  greet  object  of  the  fivmer  is  to  blend  them  with  the  eecthy 
oomtitiwnts  in  a  proper  elite  of  diviaon,  and  to  prevent  their  too  mpid  decompoeition. 

S245.  I%e  entire  parU  of  ike  muacla  of  UmdanimaUve  not  cominotdjiuedMnm^ 
thoogfa  there  aremanj  ceaes  in  which  auch  an  application  might  be  eaaily  made.  Hotmb^ 
dogs,  aheep»  deer,  and  other  quadrupeds  that  have  died  acndrntally  or  of  diaeaae,  after 
thor  ikina  are  separated,  are  often  suffered  to  remain  ezpoeed  to  the  air,  or  immersed  in 
water  till  tfaej  are  destroyed  by  birds  or  beasts  of  prey,  or  entirely  decomposed ;  and,  in 
this  case,  most  of  their  organised  matter  is  lost  for  the  land  in  which  they  lie,  and  a  con- 
■derable  portion  of  it  employed  in  giving  off  noxious  gases  to  the  atmo^here.  By 
corering  dead  animals  with  five  or  six  times  their  bulk  of  soil,  mixed  with  oise  part  of 
lime^  and  suffering  them  to  remain  for  a  few  months,  their  decomposition  would  im- 
pr^nate  the  soil  with  soluble  matter,  so  as  to  render  it  an  excellent  manure ;  and  by 
mixing  a  little  fresh  quicklime  with  it  at  the  time  of  its  removal,  the  disi^reeable  effluvia 
would  be  in  a  great  measure  destroyed,  and  it  might  be  applied  to  crops  in  the  same  way 
as  any  other  manure. 

2246.  Fi$k  forms  a  powerful  manure,  in  whatever  state  it  is  applied ;  but  it  cannot  bo 
ploughed  in  too  fresh,  though  the  quantity  should  be  limited.  A.  Young  records  an 
experiment,  in  which  herrings  spread  over  a  field,  and  ploughed  in  for  wheat,  produced 
so  rank  a  crop,  that  it  vras  entirely  laid  before  harvest,  l^e  refuse  pilchards  in  Corn- 
wail  are  used  throughout  the  county  as  a  manure,  with  excellent  effects.  They  are 
usually  mixed  with  sand  or  soil,  and  sometimes  with  sea  weed,  to  prevent  them  from 
raising  too  luxuriant  a  crop.  The  effects  are  perceived  for  several  years.  In  the  iSena 
of  Lincolnshire,  Cambridgeshire,  and  Norfolk,  the  little  fishes  called  sticklebacks  are 
caugiit  in  the  shallow  waters  in  such  quantities,  that  they  form  a  great  article  of  manure 
in  the  land  bordering  on  the  fens.  It  is  easy  to  explain  the  operation  of  fish  as  a  ma- 
nures The  skin  is  principally  gelatine,  which,  from  its  slight  state  of  cohesion,  is  readily 
soluble  in  water;  ibt  or  oil  ia  always  found  in  fishes,  either  under  the  skin  or  in  some  of 
viscera  ;  and  their  fibrous  matter  contains  all  the  essential  elementa  of  vegetable 


2247,  Amongrt  oify  sitistancee,  blubber  has  been  employed  as  a  manure.  It  is  moat 
useful  wfaen  mixed  w&h  day,  sand,  or  any  common  soil,  so  as  to  expose  a  large  sur&ca 
to  the  air,  the  oxygen  of  which  produces  soluble  matter  from  it.  Lord  SomeniUe  used 
Uttbber  with  great  suooeas  at  his  farm  in  Surrey.  It  was  made  into  a  heap  with  soil, 
and  retained  its  powers  of  fertiliaing  for  several  successive  years.  The  carbon  and 
hydrogen  abounding  in  oily  substances  fully  account  for  their  effects ;  and  their  dura- 
lality  is  eaaily  explained  from  the  gradual  manner  in  which  they  change  by  the  action  of 


2248.  Bonee  are  much  used  as  a  manure  in  various  ports  of  England,  and  especially 
in  Lincolnshire  and  Tmkshire.  lliey  are  also  used  in  Scotland  wherever  they  can  bo 
got,  and  a  knowledge  of  their  great  value  ia  spreading  rapidly  over  the  Continent.  After 
being  broken,  and  bailed  for  grease,  they  are  sold  to  the  fiumer.  The  more  divided  they 
are,  the  more  powerful  are  their  effects.  The  expense  of  grinding  them  in  a  mill  is 
amply  repaid  by  the  increase  of  their  fertilising  powers;  and  in  the  state  of  powder 
they  are  used  in  the  drill  husbandry,  and  delivered  with  the  seed  in  the  same 
manner  as  rape-cake.  Bone-dust  and  bone-shavings,  the  refuse  of  the  turning  manu- 
lacture,  may  be  advantageously  employed  in  the  same  way.  The  basis  of  bone  is  con- 
stituted by  earthy  salts,  principally  phosphate  of  lime,  with  some  carbonate  of  lime  and 
phosphate  of  magnesia ;  the  easily  decomposable  substances  in  bone  are  fat,  gelatine, 
and  cartilage,  which  seems  of  the  same  nature  as  coagulated  albumen.  Accordins  to 
the  analjrab  of  Fourcroy  and  Vanquelin,  ox-bones  sre  composed  of  decomposable  anunal 
matter  51,  phosphate  of  hme  37*7,  carbonate  of  lime  10,  phosphate  of  magnesia  1*3; 
total  loa     To  apply  bone  manure  with  effect,  it  is  essential  that  the  soil  be  £7. 

2249.  Horn  is  a  still,  more  powerful  manure  than  bone,  as  it  contains  a  larger  quantity 
of  decomposable  animal  matter.  From  500  grains  of  ox-hom,  Hatchett  obtained  only 
1  *5  grains  of  earthy  residuum,  and  not  quite  half  of  this  was  phosphate  of  lime.  The 
shavings  or  turnings  of  bom  form  an  excellent  manure,  though  they  are  not  sufficiently 
abundant  to  be  in  common  use.  Hie  animal  matter  in  them  seems  to  be  of  the  nature 
of  coagulated  albumen,  and  it  is  slowly  rendered  soluble  by  the  action  of  water.  The 
esidiy.  matter  in  horn,  and  still  more  that  in  bones,  prevents  the  too  rapid  decomposition 
of  the  animal  matter,  and  renders  it  very  durable  in  its  effects. 

2250  Hair,  woollen  ragi,  and  feathers,  are  all  analogous  in  composition,  and  prind- 
paDy  consist  of  a  substance  rimilar  to  albumen  united  to  gelatine.  This  is  shown  by  the 
ingenious  reaearehes  of  Hatchett.  The  theory  of  their  operation  is  similar  to  that  of 
bone  and  ham  shavings. 

2251.  The  rrfvse  ^  the  d^erent  manufactures  of  skin  and  leather  forms  rery  useful 
naanrea;  such  as  currier's  shavings,  fumer's  clippings,  and  the  offals  of  the  tan-yard 
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and  of  the  gloe-numufmctoiy.  The  gelatine  (Contained  in  every  kind  of  skin  is  in  a  state 
fitted  for  its  gradual  solution  or  decomposition ;  and  when  buried  in  the  soil,  it  lasts  for 
a  considerable  time,  and  constantly  affords  a  supply  of  nutritive  matter  to  the  plants  in  its 
neighbourhood. 

S252.  JBlood  contains  certain  quantities  of  all  the  principles  found  in  other  animal  sub- 
stances, and  is  consequently  a  very  good  manure.  It  has  been  already  stated  that  it 
contains  fibrine ;  it  likewise  contains  albumen ;  the  red  particles  in  it,  which  have  been 
supposed  by  many  foreign  chemists  to  be  coloured  by  iron  in  a  particular  state  of  combin- 
ation with  oxygen  and  add  matter,  Brande  considers  as  formed  of  a  peculiar  animal 
substance  containing  very  Uttle  iron.  The  scum  taken  from  the  boilers  of  the  sugar- 
bakers,  which  is  used  as  manure,  principally  consists  of  bullocks*  blood  which  has  been 
employed  for  the  purpose  of  separating  the  impurities  of  common  brown  sugar,  by 
means  of  the  coagulation  of  its  albuminous  matter  by  the  heat  of  the  boiler. 

2253.  The  differerU  tpedes  of  corals,  corallines,  and  sponges  must  be  considered  as  sub- 
stances of  animal .  origin.  From  the  analysis  of  ^atchett,  it  appears  that  all  these 
substances  contain  considerable  quantities  of  a  matter  analogous  to  coagulated  albumen ; 
the  sponges  afford  likewise  gelatine.  According  to  Merat  Guillot,  white  coral  contains 
equal  parts  of  animal  matter  and  caibonate  of  lime;  red  coral  46*5  of  animal  matter, 
and  53*5  of  carbonate  of  lime;  articulated  coralline  51  of  animal  matter,  and  49  of 
carbonate  of  lime.  These  substances  are  never  used  as  manure  in  this  country,  except 
in  cases  when  they  are  accidentally  mixed  with  aea.weed ;  but  it  is  probable  that  the 
corallines  might  be  advantageously  employed,  as  they  are  found  in  considerable  quantity 
on  the 'rocks,  and  bottoms  of  the  rocky  pools  on  many  parts  of  our  coast,  where  the  land 
gradually  declines  towards  the  sea ;  and  they  might  be  detached  by  hoes,  and  collected 
without  much  trouble.  On  many  parts  of  the  Scottish  coast,  banks  of  shells  have  been 
deposited  by  the  sea,  and  are  applied  with  great  advantage,  both  as  a  substitute  for  lime 
and  in  improving  the  mechanii^l  texture  of  the  clay  soils  within  their  reach. 

2254.  Amongst  excretnentUious  ammal  substances  used  as  manures,  urine  is  the  one 
upon  which  the  greatest  number  of  chemical  experiments  have  been  made,  and  the 
nature  of  which  b  best  understood.  The  urine  of  the  cow  contains,  according  to  the 
experiments  of  Brande :  water  65  ;  phosphate  of  Ume  3 ;  muriates  of  potassa  and  am- 
monia 15 ;  sulphate  of  potas8a6 ;  carbonates,  potassa,  and  ammonia  4 ;  urea  4. 

2255.  The  urine  of  the  horse,  according  to  Fourcroy  and  Vauquelin,  contains,  of  ca^ 
bonate  of  lime  1 1,  carbonate  of  soda  9,  beozoate  of  soda  24,  muriate  of  potassa  9,  urea  7, 
water  and  mucilage  940.  In  addition  to  these  substances,  Brande  found  in  it  phosphate 
of  lime.  The  urine  of  the  ass,  the  camel,  the  rabbit,  and  domestic  fowls,  have  been 
submitted  to  different  experiments,  and  their  constitution  has  been  found  similar.  In 
the  urine  of  the  rabbit,  in  addition  to  most  of  the  ingredients  above  mentioned,  Van- 
quelin  detected  gelatine ;  and  the  same  chemist  discovered  uric  add  in  the  urine  of  do- 
mestic fowls.  Human  urine  contains  a  greater  variety  of  constituents  than  any  other 
spedes  examined.  Urea,  uric  add,  and  another  add  similar  to  it  in  nature  called 
rosadc  add,  acetic  add,  albumen,  gelatine,  a  resinous  matter,  and  various  salts  are  found 
in  it.  The  human  urine  differs  in  composition,-  according  to  the  state  of  the  body,  and 
the  nature  of  the  food  and  diink  made  use  of.  In  many  cases  of  disease  there  is  a  much 
larger  quantity  of  gelatine  and  albumen  than  usual  in  the  urine,  and  in  diabetes  it  con- 
tains sugar.  It  is  probable  that  the  urine  of  the  same  animid  must  likewise  differ 
according  to  the  different  nature  of  the  food  and  drink  used ;  and  this  will  account  for 
discordances  in  some  of  the  analyses  that  have  been  published  on  the  subject.  Urine  is 
very  liable  to  change,  and  to  undergo  the  putrefactive  process ;  and  that  of  carnivoroua 
animals  more  rapidly  than  that  of  graminivorous  animals.  In  proportion  as  there  is  more 
gelatine  or  albumen  in  urine,  so  in  proportion  does  it  putrefy  more  quickly.  The  spedes 
of  urine  which  contain  most  albumen,  gelatine,  and  urea,  are  the  best  as  manures ;  and 
all  urine  contains  the  essential  elements  of  vegetables  in  a  state  of  solution.  During  the 
putrefaction  of  urine  the  greatest  part  of  the  soluble  animal  matter  that  it  contains  is 
destroyed :  it  should  consequently  be  used  as  fresh  as  possible ;  but  if  not  mixed  with 
solid  matter,  it  should  be  diluted  with  water,  as,  when  pure,  it  contains  too  large  a  quan- 
tity of  animal  matter  to  form  a  proper  fluid  nourishment  for  absorption  by  the  roots  of 
plants. 

2256.  Putrid  urine  abounds  in  ammontacal  salts ;  and  though  less  active  than  fresh 
urine,  is  a  very  powerful  manure.  According  to  a  recent  analysb  published  by  Bene. 
lius,  1000  parts  of  urine  are  composed  of,  water  933 ;  urea  30*1 ;  uric  add  1 ;  muriate 
of  ammonia,  free  lactic  add,  lactate  of  ammonia,  and  animal  matter  17*14.  The 
remainder  different  salts,  phosphates,  sulphates,  and  muriates. 

2257.  Dung  of  birds-  Amofigst  excrementitious  solid  substances  used  as  manures,  one 
of  the  most  powerful  is  the  dung  of  birds  that  feed  on  animal  food,  particularly  the  dung  of 
sea4>irds.  The  guano,  which  is  used  to  a  great  extent  in  South  America,  and  which  is 
the  manure  that  fertilises  the  sterile  plains  of  Peru,  is  a  production  of  this  land.     It  t 
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abondsntlyy  as  we  are  infimned  by  Humboldt,  on  the  small  islands  in  the  South  Sea,  at 
Chinche,  Ik>^  Isa,  and  Arica.  Fifty  vessels  are  laden  with  it  annually  at  Chincfae,  each  of 
which  carries  from  1500  to  2000  cubical  feet.  It  is  used  as  a  manure  only  in  very 
small  quantities ;  and  particularly  for  crops  of  maize.  Some  experiments  were  made  on 
^edmens  of  guano  in  1805.  It  appeared  as  a  fine  brown  powder ;  it  bUckened  by  heat, 
and  gave  off  strong  ammoniacal  fumes ;  treated  with  nitric  add,  it  afforded  uric  acid* 
In  1806,  Fourcroy  and  Vauquelin  published  an  elaborate  analysis  of  guano.  They 
state  that  it  contains  a  fourth  part  of  its  weight  of  uric  add,  partly  saturated  with  am- 
monia, and  partly  with  potassa ;  some  phosphoric  acid  combined  with  tlie  banes,  and 
likewise  with  lime ;  small  quantities  of  sulphate  and  muriate  of  potassa ;  a  little  fatty 
mattet* ;  and  some  quartzose  sand.  It  is  easy  to  explain  its  fertilising  properties :  from 
its  composition  it  might  be  supposed  to  be  a  very  powerful  manure.  It  requires  water 
for  the  solution  of  its  soluble  matter,  to  enable  it  to  produce  its  full  beneficial  effect  on  crops. 

2258.  The  dung  of  Ka-hkrdt  has  never  been  much  used  as  a  manure  in  this  country  ; 
but  it  is  probable  thiu  even  the  soil  of  the  small  islands  on  our  coast  much  frequented  by 
them  would  fertilise.  Some  dung  of  sea-birds,  brought  from  a  rock  on  the  coast  of 
Merionethshire,  produced  a  powerful,  but  transient,  effect  on  grass.  The  rains  in  our 
climate  must  tend  very  much  to  injure  this  ^ledes  of  manure,  where  it  is  exposed  to 
them  soon  after  its  deposition ;  but  it  may  probably  be  found  in  great  perfection  in 
caverns  or  clefts  in  rocks  haunted  by  cormorants  and  gulls.  Some  recent  cormorants* 
dung,  when  examined,  had  not  at  all  the  appearance  of  guano ;  it  was  of  a  greyish- 
white  colour ;  had  a  very  fetid  smell,  like  that  of  putrid  animal  matter ;  when  acted  * 
on  by  quicklime,  it  gave  abundance  of  ammonia ;  treats  with  nitric  add,  it  yielded 
uric  add. 

2259.  N^ht  toil,  it  is  well  known,  is  a  very  powerful  manure,  and  very  liable  to 
deoHnpoae.  It  differs  in  composition ;  but  always  abounds  in  substances  composed  of 
carbon,  hydrogen,  azote,  and  oxygen.  From  the  analysis  of  Berzelius,  it  spears  that  a 
part  of  it  is  always  soluble  in  water ;  and  in  whatever  state  it  is  used,  whether  recent  or 
fiermented,  it  supplies  abundance  of  food  to  plants.  The  disagreeable  smell  of  night- 
soil  may  be  destroyed  by  mixing  it  with  quicklime;  and  if  exposed  to  the  atmosphere 
in  thin  layers,  strewed  over  with  quicklime  in  fine  weather,  it  speedily  dries,  is  easily 
pulverised,  and  in  this  state  may  be  used  in  the  same  manner  as  rape-cake,  and 
delivered  into  the  furrow  vrith  the  seed.  Tbe  Chinese,  who  have  more  practical  know- 
ledge of  tbe  use  and  application  of  manures  than  any  other  people  existing,  mix  their 
night-soil  with  one  third  of  its  weight  of  fat  mafl,  make  it  into  cakes,  and  dry  it  by 
exposure  to  the  sun.  These  cakes,  we  are  informed  by  the  French  missionaries,  have  no 
disagreeable  smell,  and  form  a  common  article  of  coounerce  of  the  empire.  The  earth, 
by  its  absorbent  powers,  probably  prevents,  to  a  certain  extent,  the  action  of  moisture 
upon  the  dung,  and  likewise  defends  it  from  the  effects  of  air.  Desiccated  night-soil,  in 
a  state  of  powder,  forms  an  article  of  internal  commerce  in  France,  and  is  known  under 
tbe  name  of  paudrelUi  in  London  it  is  mixed  with  quicklime,  and  sold  in  cakes  under 
tbe  name  of  "  desiccated  night-soil.'* 

22G0.   Pigeon* 9  dung  comes  next  in  order,  as  to   fertilising   power.     100  grains, 

digested  in  hot  water  for  some  hours,  produced  23  grains  of  soluble  matter;  which 

afforded  abundance  of  carbonate  of'  ammonia  by  distillation,  and  lefit  carbonaceous 

matter,  saline  matter  prindpally  common  salt,  and  carbonate  of  lime,  as  a  residuum. 

Pigeons*   dung,  when  mobt,   readily  ferments,  and  after  fermentation  contains  less 

soluble  matter  than  before ;  from  100  parts  of  fermented  pigeons'  dung,  only  eight  parts 

of  soluble  matter  were  obtained,  which  gave  proportionably  less  carbonate  of  ammonia  in 

distillation  than  recent  pigeons*  dung.     It  is  evident  that  this  manure  should  be  applied 

as  new  as  possible ;  and,  when  dry,  it  may  be  employed  in  the  same  manner  as  the  other 

manures  capable  of  being  pulverised,     llie  soil  in  woods,  where  great  flocks  of  wood- 

fHgeons  roost,  is  often  highly  impregnated  with  their  dung,  and,  it  cannot  be  doubted, 

would  form  a  valuable  manure.     Sudi  soil  will  often  yield  ammonia  when  distilled  with 

lime.     In  the  winter,  likewise,  it  usually  contains  abundance  of  vegetable  matter,  the 

remains  of  decayed  leaves ;  and  the  dung  tends  to  bring  the  vegeUble  matter  into  a  state 

of  solution.     Manuring  with  pigeons*  dung  was,  and  rtill  is,  in  great  esteem  in  Persia. 

2261 .    The  dung  of  domestic  Jouis  approaches  very  nearly  in  its  nature  to  pigeons'  dung. 

Uric  add  is  common  to  it  and  the  dung  of  birds  of  every  kind.     It  gives  carbonate  of 

ammonia  by  distiUation,  and  inomediiOely  yields  soluble  matter  to  water.     It  is  very 

liable  to  ferment.     The  dung  of  fowls  is  employed,  in  common  with  that  of  pigeons,  by 

tsnners,  Co  bring  on  a  slight  d^ree  of  putrefaction  in  skins  that  are  to  be  used  for  making 

soft  leather.      For  this  purpose  the  dung  is  diffused,  through  water,  in  which  state  it 

npidly  undergoes  putrdhction,  and  brings  on  a  similar  cbimge  in  the  skin.     Hie  ex- 

cremeiita  of  dogs  are  employed  by  the  tanner  with  similar  effects.     In  all  cases,  the 

cootents  of  the  grainert  as  the  pit  b  called  in  which  soft  skins  are  prepared  by  dungy 

must  fann  st  rery  useful  manure. 

Z  2 
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S268.  RahbiU*  dung  hai  never  been  analyBed.  It  is  used  witb  great  luccess  as  a 
manure  by  scmie  fiurmen,  wbo  find  it  profitable  to  keep  rabbits  in  such  a  manner  as  to 
preserve  their  dung.  It  b  laid  on  as  fiesh  as  possible,  and  is  found  better  the  less 
it  has  fennoited. 

S263.  The  dung  tf  caUUj  oien,  and  cows  has  been  chemically  examined  by  Einhof 
and  Thaer.  They  found  that  it  contained  nuUter  soluble  in  water ;  and  that  it  gave  in 
fermentation  nearly  the  same  products  as  vegetable  substances^  absorinng  oxygen,  and 
pniducing  carbonic  add  gas. 

2264.  The  recent  dung  tftkeep  and  of  deer  affords,  when  long  boiled  in  water,  soluble 
matters  which  equal  from  two  to  three  per  cent  of  their  weight.  These  soluble  sul>- 
stances,  procured  by  solution  and  ev^xiration,  when  examin^  contain  a  very  small 
quantity  of  matter  uialogous  to  animal  mucus ;  and  are  principally  composed  of  a  bitter 
extract,  soluble  both  in  water  and  in  alcohol.  They  give  anunoniacal  fumes  by  distil- 
lation, and  appear  to  differ  very  little  in  composition.  Some  blades  of  grass  were 
watered  for  several  successive  days  with  a  solution  of  these  extracts ;  they  evidently 
became  greener  in  consequence,  and  grew  more  vigorously  than  grass  in  other  respects 
under  the  same  circumstances.  The  part  of  the  dung  of  cattle,  sheep,  and  deer,  not 
soluble  in  water,  appears  to  be  mere  woody  fibre,  and  precisely  analogous  to  the  residuum 
of  those  vegetables  that  form  their  food  after  they  have  been  depriv^  of  all  their  soluble 
materials. 

S265.  Tlie  dungrf  hortu^rei  a  brown  fluid,  and  this,  when  evaporated,  yields  a  bitter 
extract,  which  affords  ammoniacal  fumes  more  copiously  than  that  from  the  dung  of 
oxen. 

2266.  In  the  treatment  of  the  pure  dung  <f  cauie,  the^,  and  hones,  there  seems  no 
reason  why  it  should  be  made  to  rerment  except  in  the  soil,  like  the  other  pure  dungs  ; 
or,  if  suffered  to  ferment,  it  should  be  only  in  a  very  slight  degree.  The  grsss,  in  the 
neighbourhood  of  recently  voided  dung,  is  always  coane  and  dark  green  ;  some  persona 
have  attributed  this  to  a  noxious  quality  in  unfermenting  dung ;  but  it  seems  to  be  rsther 
the  result  of  an  excess  of  food  furnished  to  the  plants. 

2267.  Street  OTid  road  dung  and  the  sweepings  of  houses  may  be  all  regarded  as  com- 
posite manures  ;  the  constitution  of  them  is  necessarily  various,  as  they  are  derived  from 
a  number  of  difllsrent  substances.  These  manures  are  usually  applied  without  being 
fermented. 

2268.  Soot,  which  is  principally  formed  from  the  combustion  of  pit-coal  or  coal  gene- 
rally, contains  likewise  substances  derived  from  animal  matters.  Ttiis  is  a  very  powerful 
manure.  It  afibrds  ammoniacal  salts  by  distillation,  and  yields  a  brown  extract  to  hot 
vrater,  of  a  bitter  taste.  It  likewise  contains  an  empyreumatic  oU.  Its  great  basb  ia 
charcoal,  in  a  state  in  which  it  is  capable  of  being  rendered  soluble  by  the  action  of 
oxygen  and  water.  This  manure  is  well  fitted  to  be  used  in  the  dry  state  thrown  into 
the  ground  vrith  the  seed,  and  requires  no  preparation. 

2269.  Liquid  Manure*  —  The  farmera  of  German  Switserland  give  the  name  cigiiUe,  in 
French  lixier,  to  the  liquid  manure  obtained  from  their  stalls  and  stables,  and  collected 
into  underground  pits  or  reservoin,  in  which  it  is  allowed  to  ferment  in  a  mucous  or  slimy 
state.  The  manner  of  collecting  it  adopted  by  the  agriculturists  of  Zurich  is  as  follows :  — 
Hie  floor  on  which  the  cattle  are  stalled  is  formed  of  boards,  with  an  inclination  of  four 
inches  from  the  head  to  the  hinder  part  of  the  animal,  whose  excrements  fall  into  a 
gutter  behind,  in  the  manner  usual  in  English  cow-houses :  the  depth  of  this  gutter  ia 
15  inches,  its  width  10  inches.  It  should  be  so  formed  as  to  be  capable  of  receiving,  at 
pleasure,  water  to  be  supplied  by  a  reservoir  near  it  ;  it  communicates  with  five  pits  by 
holes,  which  are  opened  for  the  passage  of  the  sUme,  or  closed  as  occasion  requires.  The 
pits  or  reservoirs  of  manure  are  covered  over  vrith  a  floor  of  boarding,  placed  a  little 
below  that-  qn  which  the  animals  stand.  This  covering  is  important  as  facilitating  the 
fermep&fion.  The  pits  or  reservoirs  are  miule  in  masonry,  well  cemented,  and  should  be 
bottomed  in  clay,  well  beaten,  in  order  to  avoid  infiltration.  They  should  be  five^  in 
order  that  the  liquid  may  not  be  disturbed  during  the  fermentiition,  which  lasts  about  four 
weeks.  Their  dimensions  should  be  calculated  according  to  the  number  of  animals  the 
stable  holds,  so  that  each  may  be  filled  in  a  week.  But  whether  full  or  not,  the  pit  must 
be  closed  at  the  week's  end,  in  order  to  maintain  the  regularity  of  the  system  of  empty- 
ing. The  reservoirs  are  emptied  by  means  of  portable  pumps.  In  the  evening  the 
keeper  of  the  stables  lets  a  proper  quantity  of  water  into  the  gutter ;  and  on  returning  to 
the  stable  in  the  morning,  he  carefully  mixes  with  the  water  the  excrement  that  has  fidlen 
into  it,  breaking  up  the  more  compact  parts,  so  as  to  form  of  the  whole  an  equal  and 
flowing  liquid.  On  the  perfect  manner  in  which  this  process  is  performed  the  quality  of 
the  manure  mainly  depends.  The  liquid  ought  neither  to  be  thick,  for  then  the  ferment- 
ation would  be  difficult ;  nor  too  thin,  for  in  that  case  it  would  not  contain  sufficient 
nutritive  matter.  When  the  mixture  is  made,  it  is  allowed  to  run  off  into  tlie  pit  beneath, 
and  the  stable-keeper  again  lets  water  into  the  trench.      During  the  day,  whenever 
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he  eomes  into  the  itable,  he  iweeps  wheteifcr  cxcramcnt  may  he  Ibaad  uniler  the 
cattle  into  the  trench,  which  may  he  emptied  as  dbuk  as  the  liquid  it  contains  is  found 
tt>  he  of  a  due  thicknen.  Hie  hest  proportion  of  the  miiture  is  three  fourths  of  water  to 
onefboTthof  excrement,  if  the  cattle  be  fed  on  com;  if  in  aoouraeof  fiUtening,one  lifUi 
of  excrement  to  four  fifths  of  water  wUl  be  sufficient.  (MtUi.  du  Comiti  ^Agru  df 
Is  Sao  det  Arts  de  GMve,}  Hus  mode  of  increasing  the  manure  produced  by  stalled 
cattle  and  cows  is  in  genend  use  in  Holland  and  the  Netherlands ;  and  we  have  sesn 
it  practised  in  Fkance  at  TVappe  and  Grignion  near  Versailles,  at  Roville  near  Nancy,  aft 
Ebewbeig,  and  SrhUHssheim  near  Munich,  and  at  Hohenheim  and  Weil  near  StuttganL 
We  would  strongly  lecommend  the  practice  to  the  British  farmer,  and  not  to  the  firmer 
only,  but  to  every  cottager  who  keeps  a  cow  or  pig ;  nay,  to  the  cottager  who  is  without 
these  oomfoffts,  but  who  has  a  garden,  in  which  he  could  turn  the  great  •»*w«M«im  of 
manure  so  acquired  to  due  account.  Let  him  sink  live  tubs  or  large  earthen  vesseb  in 
the  ground,  and  let  the  contents  of  the  portable  receiver  of  his  water-closet,  all  the  water 
used  for  washing  in  the  house,  soap-suds,  slops,  and  fermentable  olfids  of  every  descrip- 
tioQ  during  a  week  be  carried,  and  poured  into  one  of  these  tubs;  and  if  not  foil  on  the 
Saturday  night,  let  it  be  filled  up  with  water  of  any  kind,  well  stirred  up»  the  lid 
Bq>laoed,  and  the  whole  left  for  a  vreek.  Begin  on  the  Monday  morning  with  another 
tub,  and  when  after  five  weeks  the  whole  five  are  filled,  empty  the  first  at  the  roots 
of  a  growing  crop,  and  refill.  Or  use  two  larger  tubs,  and  continue  filling  one  for 
a  month;  then  begin  the  other,  and  at  the  end  St  a  month  empty  the  fint ;  and  so  on. 
iGanL  Mag.  toL  t.  p.  549.) 

SiTasBCZ.  3.  Cf  the  Fermmtbig,  Pmernng,  and  jlppfymg  of  JfaHMref  iif  jlnimal  m$fd 
Vegttabk  Origin, 

9270.  On  the  management  oforgame  mannum  depends  much  of  their  value  as  food  to 
plants.  The  great  mass  of  manures  procured  by  the  cultivator  are  a  mixture  of  animal 
and  vegetable  matters,  and  the  great  source  of  supply  is  the  fonn  or  stable-yard.  Hera 
the  cxcrementitious  matter  of  bones,  cattle,  swine,  and  poultry,  is  mixed  with  straw, 
hsnlm,  chaff,  and  various-  kinds  of  litter.  To  what  de|^  should  this  be  foimentcd 
before  it  is  ^iplied  to  the  soil  ?  and  how  can  it  best  be  preserred  when  not  immedialely 
vanted? 

2271.  A  sSgkt  incipient  fermentation  is  undoubtedly  of  use  in  the  duncUll ;  for,  bf 
means  of  it,  a  disposition  is  brought  on  in  the  woody  fibre  to  decay  and  jOssolve,  when 
it  is  carried  to  the  land,  or  ploughed  into  the  soil ;  and  woody  fibre  is  always  in  great 
exces  in  the  refuse  of  the  fiirm.  Too  great  a  degree  of  fermentation  is,  however,  very 
prejudicial  to  the  composite  manure  in  the  dunghill :  it  is  better  that  there  should  be  no 
fiermentatiaa  at  all  b^we  the  manure  is  used,  than  that  it  should  be  carried  too  fiw. 
The  excess  of  fermentation  tends  to  the  destruction  and  dissipation  of  the  most  useful 
pait  of  the  manure ;  and  the  ultimate  results  of  this  prooeis  are  like  those  of  combus- 
tion. It  is  a  oommon  prsctice  amongst  formers  to  su&r  the  farm-yard  dung  to  fonnent 
tQl  the  fibrona  texture  of  the  vegetable  matter  is  entirely  broken  down ;  and  till  the 
mstture  becomes  perfectly  cold,  and  so  soft  as  to  be  easily  cut  by  the  spade.  Ind^ 
pcndently  of  the  general  theoretical  views  unfovourable  to  this  practice,  founded  upon 
the  nature  and  composition  of  vegetable  substances,  there  are  many  arguments  and  focts 
which  show  that  it  is  prejudicial  to  the  interests  of  die  former. 

S372.  During  the  violent  Jermentatian  which  is  necessary  for  reducing  form-yard 
nsnnre  to  the  stale  in  which  it  is  called  short  muck,  notonly  a  large  quantity  of  fluid,  but 
likewise  oTgaaeoos  matter,  is  lost ;  so  much  so^  that  the  dung  is  reduced  one  hal^  or  two 
thirds  in  weight :  the  principal  elastic  matter  disengaged  is  carbonic  add  vrith  some  am- 
monia ;  and  both  these,  if  retained  by  the  moisture  in  the  soil,  as  has  been  stated  before, 
are  cspaUe  of  becoming  a  usefol  nourishment  of  plants.  In  October,  1808,  Sir  H. 
Davy  filled  a  large  retort,  capable  of  containing  three  pints  of  water,  with  some  hot 
famenting  manure,  consisting  principally  of  the  Utter  and  dung  of  cattle ;  he  adapted 
a  small  receiver  to  the  retort,  and  connected  the  whole  with  a  mercurial  pneumatic 
appantusy  so  aa  to  collect  the  oondensible  and  elastic  fluids  which  might  rise  from  the 
^hmg.  The  receiver  soon  became  lined  with  dew,  and  drops  began  in  a  few  hours  to 
tricUe  down  tbe  sides  of  it.  Elastic  fluid  likewise  was  generated ;  in  three  days  thirty- 
five  cubical  inches  had  been  formed,  which,  when  analysed,  were  found  to  contam 
taresty-ooe  cubical  inches  of  carbonic  add;  the  remainder  was  hydrocarboiiate  mixed 
with  fome  aso^  probably  no  more  than  existed  in  the  common  air  in  the  receiver.  The 
fluid  matter  ocdlected  in  the  receiver  at  the  same  time  amounted  to  nearly  half  an  ounce ; 
it  had  a  saline  taste  and  a  disagreeable  smell,  and  contained  some  acetate  and  carbonate 
flf  intmifiM-  Finding  such  products  given  off  from  fermenting  litter,  he  introduced 
the  beak  of  another  retort,  mled  with  similar  dung,  very  hot  at  the  time,  into  the  soil 
It  the  roots  of  some  grass  in  the  border  of  a  garden.  In  less  than  a  week  a  very 
t  cflfect  was  produced  on  the  grass;  up<m  tbe  spot  exposed  to  the  influence  of  the 
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matter  disengaged  in  fermentation,  it  grew  with  much  more  luiurianw  than  Uie  grass  in 
any  other  part  of  the  garden.  —  Besides  the  dissiiMfttion  of  gaseous  matter,  when  ferment- 
ation is  pushed  to  the  extreme,  there  is  another  disadvantage  in  the  loss  of  heat,  which, 
if  excited  in  the  soil,  is  useful  in  promoting  the  {Termination  of  the  seed,  and  in  assisting 
the  plant  in  the  first  stage  of  its  growth,  when  it  is  most  feehle  and  most  liable  to  disease ; 
and  the  fermentation  of  manure  in  the  soil  must  be  particularly  favourable  to  the  wheat 
crop,  in  preserving  a  genial  temperature  beneath  the  surface  late  in  autumn  and  during 
winter.  Again,  it  is  a  general  principle  in  chemistry,  that,  in  all  cases  of  decomposition, 
substances  combine  much  more  readily  at  the  moment  of  their  disengagement,  than  after 
they  have  been  perfectly  formed.  Now,  in  fermentation  beneath  the  soil,  the  fluid  matter 
produced  is  applied  instantly,  even  whilst  it  is  warm,  to  the  organs  of  the  plant,  and 
consequently  is  more  likely  to  be  efficient,  than  that  from  manure  which  has  gone  through 
the  process,  and  of  which  all  the  principles  have  entered  into  new  combinations. 

2273.  Checking  firnientation  by  covering.  "  There  are  reasons  sufficiently  strong,** 
Grisenthwaite  observes,  "  to  discourage  the  practice  of  allowing  dung  he^>s  to  ferment' 
and  rot  without  interruption.  It  appears  that  public  opinion  has  slowly  adopted  the 
decisions  of  chemical  reasoning,  and  dung-pies,  as  they  are  called,  have  been  formed  with 
a  view  to  save  what  was  before  lost;  a  stratum  of  mould,  sustaining  the  heap,  being 
placed  to  receive  the  fluid  parts,  and  a  covering  of  mould  being  applied  to  prevent  the 
dissipation  of  the  aerial  or  gaseous  products.  Hiese  purposes  and  contrivances,  unfcM** 
tunately,  like  many  of  the  otlier  operations  of  husbanifay,  were  not  directed  by  scientific 
knowlcMige.  To  cover  is  so  commonly  believed  to  confine,  that  there  is  no  wonder  that 
the  practical  cultivator  adopted  it  in  this  instance  from  such  a  consideration ;  but  it  is  in 
vain;  the  elasticity  of  the -gases  generated  is  such  as  no  covering  whatever  could  pos- 
sibly confine.  If  it  were  perfectly  compact,  it  could  only  preserve  as  much  cariionic 
acid  as  is  equal  to  the  volume  or  bulk  of  air  within  it ;  a  quantity  too  inconsiderable  to 
be  regarded,  could  it  even  be  saved  :  but  every  particle  of  it  must  be  disengaged,  and 
lost,  when  the  covering  is  removed." 

2274.  Checking  fermentation  hy  watering  is  sometimes  recommended ;  but  this  prac- 
tice is  inconsistent  with  just  chemical  views.  It  may  cool  the  dung  for  a  short  time ;  but 
moisture,  as  before  stated,  is  a  principal  agent  in  all  processes  of  decomposition.  Dry 
fibrous  matter  will  never  ferment.  Water  is  as  necessary  as  air  to  the  process ;  and  to 
supply  it  to  fermenting  dung,  is  to  supply  an  agent  which  vrill  hasten  its  decay.  In  all 
cases-  when  dung  is  fermenting,  there  are  simple  tests  by  which  the  rapidity  of  the  pro- 
cess, and  consequently  the  injury  done,  may  be  discovered.  If  a  thermometer,  plunged 
into  the  dung,  does  not  rise  to  above  one  hundred  degrees  of  Fahrenheit,  there  is  little 
danger  of  much  aeriform  matter  flying  ofi*.  If  the  temperature  is  higher,  the  dung 
should  be  immediately  spread  abroad.  When  a  piece  of  paper,  moistened  in  muriatic 
acid,  held  over  the  steams  arising  from  a  dunghill,  gives  dense  fumes,  it  is  a  certain  test 
that  the  decomposition  is  going  too  far ;  for  this  indicates  that  volatile  alkali  ia  dis- 
engaged. 

2275.  In  favour  of  the  application  qffarm-'yard  dung  m  a  recent  state,  a  great  variety  of 
arguments  m&y  be  found  in  the  writings  of  scientific  agriculturists ;  but  the  practice  of 
the  best  farmers,  both  in  Scotland  and  in  the  Netherlands  and  other  parts  of  the  Conti- 
nent, is  against  the  theory. 

9876.  Parm^uard  manure  in  Scotland  is  never  Uud  on  the  ground  without  being  more  or  leH  prepared. 
For  turnip*  it  m  regularly  removed  (torn  the  fold  or  stable  yard  before  the  middle  or  end  of  AprtL  It  is 
then  laid  up  in  a  regular  heap  on  a  secluded  spot  of  ground,  generally  In  one  comer  o£  the  Add,  not  nudi 
exposed  to  wind,  or  liable  to  be  flooded  by  water.  The  height  of  the  neap  should  seld<Hn  be  less  than  tnm 
4  to  4|  feet,  and  its  breadth,  for  the  convenience  of  being  turned  over  when  necessary,  and  on  other 
accounts,  may  be  about  two  thirds  of  its  length,  sufficiently  broad  at  least  to  admit  two  caxts  or  more  to  be 
loaded  at  a  time,  as  may  be  necessary ;  and  great  care  should  be  taken,  not  to  put  either  hone  or 
cart  upon  11^  which  is  easily  avoided,  by  backing  the  cart  to  the  pile,  and  laying  the  dung  omnpactly 
together  with  a  dung  fork.    It  is  not  unusual  to  cover  the  dunghill  with  a  coat  of  earth  or  moss,  whicn 


keeps  in  the  moisture,  and  prevents  the  sun  and  wind  fkom  doing  iniory,  by  evaporating  those  1 
stances,  which  arise  firom  a  valuaUe  part  ef  the  dung.  Dung,  when  managed  in  this  manner,  generaUy 
ferments  verv  rapidly ;  but  if  it  is  discovered  to  be  in  a  backward  state,  it  is  turned  over  about  the  first  Of 
May,  when  the  weather  becomes  warm :  and  the  better  it  is  shaken  about  and  mixed,  the  sooner  will  the 
obicct  in  view  be  accomplished.  (Got.  Bep.  Scot  vol  ii)  For  wheat  crops  sown  on  fallow  in  aununn,  or 
for  beans,  potatoes,  or  other  crops  sown  or  planted  in  spring,  the  farm  or  fold  yard  manure  is  carried  out  at 
difTerent  times,  during  the  preceding  summer  and  winter,  and  formed  into  large  dunghilb  In  the  fiekls 
where  they  are  to  be  used.  These  dunghills  are  turned  once  or  twice,  and  moistened  by  watering,  or 
covered  by  earth  or  moss,  so  as  to  accelerate  or  retard  the  fermentation,  according  to  the  period  when  tiie 
material  may  be  wanted  for  use.  The  test  of  their  fitness  for  this  purpose  is  that  degree  of  tendemesi 
which  admits  of  the  eaqr  separation  of  the  littery  parts  when  a  dung  fork  is  inserted  and  a  fbrkftil 
taken  up; 

2277.  The  doctrine  of  the  proper  application  of  manures  from  organised  substanoesy 
oflers  an  illustration  of  an  important  part  of  the  economy  of  nature,  and  of  the  happy 
order  in  which  it  is  arranged.  The  death  and  decay  of  animal  substances  tend  to 
resolve  organised  forms  into  chemical  constituents ;  and  the  pernicious  effluvia  diaen- 
gaged  in  the  process  seem  to  point  out  the  propriety  of  burying  them  in  the  soil,  where 
they  are  fitted  to  become  the  food  of  vegetables.     The  fermentation  and  putre&ction  of 
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Ofgaaiaed  subitances  in  tJbe  free  atmoipliae  are  noxiouB  procesMt ;  beneath  the  surface 
of  the  ground,  they  are  salutary  openuione.  In  this  case  the  food  of  plants  is  prepared 
where  it  can  be  used ;  and  that  which  would  offend  the  senses  and  injure  the  health,  if 
exposed,  is  converted  by  gradual  processes  into  forms  of  beauty  and  of  usefulness ;  the 
fetid  gas  is  rendered  a  constituent  of  the  aroma  of  the  flower,  a:id  what  might  be  poison 
becomes  nourishment  to  ^n?m#1g  and  to  man. 

Sfi78.  To  preaerue  dung  fir  ony  tme^  the  situation  in  which  it  is  kept  is  of  importance. 
It  should,  if  possible,  be  defended  from  the  sun.  To  preserve  it  under  sheds  would  be 
of  great  use;  or  to  make  the  site  of  a  dunghill  on  the  north  side  of  a  wall.  The  floor 
on  which  the  dung  is  heaped  should,  if  pcMsible,  be  pared  with  flat  stones ;  and  there 
should  be  a  little  inclination  from  each  side  towimls  the  centre,  in  which  there  should  be 
drains  connected  with  a  small  well,  furnished  with  a  pump,  by  which  any  fluid  matter 
may  be  collected  for  the  use  of  the  land.  It  too  ofWn  happens  that  a  dense  mucilaginous 
and  extractive  fluid  is  suffered  to  drain  away  from  the  dunghill,  so  as  to  be  entirely  lort 
to  the  farm. 

SxcT.  II.     Of  Manure*  of  Mineral  Origau 

SS79.  Earth/  and  taUne  v/uamret  are  probably  of  more  recent  inventioa,  and  doubtless 
of  more  uncertain  use,  than  those  of  annual  and  vegetable  origin.  The  conversion  into 
original  forms  of  matter  which  has  belonged  to  living  structures,  b  a  process  that  can  be 
easily  understood ;  but  it  is  more  difficult  to  follow  those  operations  by  which  earthy  and 
saline  matters  are  consolidated  in  the  fibre  of  plants,  and  by  which  they  are  made  subser- 
vient to  their  functions.  These  are  capable  of  being  materially  elucidated  by  modem 
chemistry;  and  shall  here  be  considered  as  to  the  theory  of  their  operation  and  as  to  their 
fpecific  kinds* 

SnasscT.  1.     Theory  of  the  OperaHon  rf Mineral  Manures. 

S880.  Saline  and  calcareota  tubstances  form  the  principal  fossil  manures.  Much  hat 
been  written  on  lime  and  common  salt,  both  in  the  way  of  speculation  and  reasoning 
finom  facts,  which,  from  want  of  chemical  knowledge,  has  turned  to  ho  useful  account, 
and  cultivators  till  very  lately  contented  themselves  with  stating  that  these  substances 
acted  as  stimuli  to  the  soil,  something  Uke  condiments  to  the  digestive  organs  of  animals. 
Even  chemists  themselves  are  not  yet  unanimous  in  all  their  opinions ;  but  still  the  result 
of  their  enquiries  will  be  found  of  great  benefit  to  the  scientific  cultivator. 

2281.  Various  opinionM  exist  as  to  the  rationale  of  the  operation  of  mineral  nunures. 
**  Some  enquirers.**  Sir  H.  Davy  observes,  **  adopting  that  sublime  generalisation  of  the 
ancient  philosophers,  that  matter  is  the  same  in  essence,  and  that  the  different  substances, 
considered  as  dements  by  chemists,  are  merely  different  arrangements  of  the  same  inde- 
stnictible  particles,  have  endeavoured  to  prove,  that  all  the  varieties  of  the  principles 
found  in  plants,  may  be  formed  from  the  substances  in  the  atmosphere  ;  and  that  vege- 
table life  is  a  process  in  which  bodies,  that  the  analytical  philosopher  is  unable  to  change 
or  to  form,  are  constantly  composed  and  decomposed.  But  the  general  results  of  expe- 
riments are  very  much  opposed  to  the  idea  of  the  composition  of  the  earths,  by  plants, 
from  any  of  the  elements  found  in  the  atmosphere,  or  in  water,  and  there  ore 
variooa  &cts  contradictory  .to  the  idea.'*  Jacquin  states,  that  the  ashes  of  glass- wort 
(Salsola  iSSda),  when  it  grows  in  inland  situations,  afford  the  vegetable  alkali ;  when  it 
grows  on  the  sea-shore,  where  compounds  which  afford  the  fosol  or  marine  alkali  are 
more  abundant,  it  yields  that  substance.  Du  Hamel  found  that  plants  which  usually 
grow  on  the  sea  shore  made  small  progress  when  planted  in  soils  containing  little  com- 
mon salt.  The  sun-flower,  when  growing  in  lands  containing  no  nitre,  does  not  afford 
that  substance ;  though  when  watered  by  a  solution  of  nitre  it  yields  nitre  abundantly. 
The  tables  of  De  Saussure  show  that  the  ashes  of  plants  are  similar  in  constitution  to  the 
soils  in  which  Ihey  have  vegetated.  De  Saussure  made  plants  grow  in  solutions  of  dif- 
Cerent  salts;  and  he  ascertained  that,  in  all  cases,  certain  portions  of  the  salts  were 
absorbed  by  the  plants,  and  found  unaltered  in  their  organs.  Even  animals  do  not 
appear  to  possess  the  power  of  forming  the  alkaline  and  earthy  substances.  Dr.  Fordyce 
found  that  when  canary  birds,  at  the  time  they  were  laying  ^gs,  were  deprived  of  access 
to  carbonate  of  lim^  their  eggs  had  soft  shells ;  and  if  there  is  any  process  for  which 
nature  uuay  be  conceived  most  likely  to  supply  resources  of  this  kind,  it  is  that  connected 
with  the  reproduction  of  the  species. 

2282.  //  teems  a  fair  condueioTi,  as  the  evidence  on  the  subject  now  stands,  that  the  dif- 
ferent earths  and  saune  substances  found  in  the  organs  of  plants,  are  supplied  by  the  soils 
in  which  they  grow  ;  and  in  no  cases  composed  by  new  arrangements  of  the  elements  in 
air  or  water.  What  may  be  our  ultimate  view  of  the  laws  of  chemistry,  or  how  far  our 
ideK  of  elementary  principles  may  be  simplified,  it  is  impossible  to  say.  We  can  only 
reason  from  fiurts.  We  cannot  imitate  the  powers  of  composition  belonging  to  vegetable 
structures  ;  but  at  least  we  can  understand  them :  and  as  fiu-  as  our  rescairches  have  gone, 
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It  appears  that  in  vegetation  compound  fonns  are  uniformly  produced  firom  simple  ones ; 
and  the  elements  in  the  soil,  the  atmosphere,  and  the  earth  absorbed  and  made  parts  of 
beautiful  and  diversified  structures.  The  views  whidi  have  been  just  developed  lead  to 
correct  ideas  of  the  operation  of  those  manures  which  are  not  necessarily  the  result  of 
decayed  organised  bodies,  and  which  are  not  composed  of  different  proportions  of  carbon, 
hydrogen,  oxygen,  and  azote.  Tbey  must  produce  their  effect,  either  by  becoming  a 
constituent  part  of  the  plant,  or  by  acting  upon  its  more  essential  food,  so  as  to  render  it 
more  fitted  for  the  purposes  of  vegetable  life. 

SuasxcT.  S.  Ofihe  different  Species  of  Mineral  Manuret, 
fiS83.  Alkaline  earths,  or  alkoHes  and  t/tar  combinationsy  which  are  found  unmixed  with 
tile  remains  of  any  organised  beings,  are  the  only  substances  which  can  with  propriety  be 
called  fossil  manures.  The  only  alkaline  earths  which  have  been  hitherto  applied  in  this 
way  are  lime  and  magnesia ;  though  potassa  and  soda,  the  two  fixed  alkalies,  are  both 
used  to  a  limited  extent  in  certain  of  their  chemical  compounds. 

2284.  The  most  cwnmonform  in  which  lime  is  found  on  the  surface  of  the  earth,  is  in  a 
state  of  combination  with  carbonic  acid  or  fixed  air.  If  a  piece  of  limestone  or  chalk  be 
thrown  into  a  fluid  acid,  there  will  be  an  effervescence.  This  is  owing  to  the  escape  of 
the  carbonic  acid  gas.  Hie  lime  becomes  dissolved  in  the  liquor.  "When  limestone  is 
strongly  heated,  the  carbonic  acid  gas  is  expelled,  and  then  nothing  remains  but  the  pure 
alkaline  earth  ;  in  this  case  there  is  a  loss  of  weight ;  and  if  the  fire  has  been  very  high, 
it  approaches  to  one  half  the  weight  of  the  stone ;  but  in  common  cases,  limestones,  if 
well  dried  before  burning,  do  not  lose  much  more  than  S5  to  40  per  cent,  or  from  seven 
to  eight  parts  out  of  twenty. 

2S85.  When  burnt  lime  is  exposed  to  the  atmosphere,  in  a  certain  time  it  becomes  mild, 
and  is  the  same  substance  as  that  precipitated  from  lime-water ;  it  is  combined  with  car- 
bonic add  gas.  Quicklime,  when  first  made,  is  caustic  and  burning  to  the  tongue^ 
renders  vegetable  blues  green,  and  is  soluble  in  water ;  but  when  combined  with  carbonic 
add,  it  loses  all  these  properties,  its  solulnlity,  and  its  taste :  it  regains  its  power  of  effer- 
vescing, and  becomes  the  same  chemical  substance  as  chalk  or  limestone.  Very  few 
limestones  or  chalks  consist  entirely  of  lime  and  carbonic  acid.  The  statuary  mart>les, 
or  certain  of  the  rhomboidal  spars,  are  almost  the  only  pure  spedes ;  and  the  different 
properties  of  limestones,  both  as  manures  and  cements,  depend  upon  the  nature  of  the  in* 
gredient  mixed  in  the  limestone ;  for  the  true  calcareous  element,  the  carbonate  of  lime, 
is  uniformly  the  same  in  nature,  properties,  and  effects,  and  consists  of  one  proportion  of 
carbonic  acid  41 '  4,  and  one  of  lime  55.  When  a  limestone  does  not  copiously  effervesce 
in  acids,  and  is  sufi^dentiy  hard  to  scratch  glass,  it  contains  silidous,  and  probably 
aluminous  earth ;  when  it  is  deep  brown  or  red,  or  strongly  coloured  of  any  of  the 
shades  of  brown  or  yellow,  it  contains  oxide  of  iron ;  when  it  is  not  suflidently  hard 
to  scratch  glass,  but  effervesces  slowly,  and  makes  the  acid  in  which  it  effervesces  milky, 
it  contains  magnesia ;  and  when  it  is  black,  and  emits  a  fetid  smell  if  rubbed,  it  containa 
coaly  or  bituminous  matter.  Before  any  opinion  can  be  formed  of  the  nuumer  in  which 
the  different  ingredients  in  limestones  modify  their  properties,  it  will  be  necessary  to  con- 
iidet  the  operation  of  pure  lime  as  a  manure. 

2286.  Quicklime,  in  its  pure  state,  whether  in  powder  or  dissolved  in  water,  is  injurious 
to  plants.  In  several  instances  grass  has  been  killed  by  watering  it  with  lime-water. 
But  lime,  in  its  state  of  combination  with  carbonic  add,  is  a  useful  ingredient  in  soils. 
Calcareous  earth  is  found  in  the  ashes  of  the  greater  number  of  plants ;  and  exposed 
to  the  air,  lime  cannot  long  continue  caustic,  for  the  reasons  tiiat  were  just  now  assigned, 
but  soon  becomes  united  to  carbonic  add.  When  newly  burnt  lime  is  exposed  to  air,  it 
soon  falls  into  powder :  in  this  case  it  is  called  slacked  lime ;  and  the  same  effect  is 
immediately  produced  by  throwing  water  upon  it,  when  it  heats  violentiy,  and  the  water 
disappears.  Slacked  lime  is  merely  a  combination  of  lime,  with  about  one  third  of  its 
weight  of  water ;  i.  e.  fifty-five  parts  of  lime  absorb  seventeen  parts  of  water ;  and 
in  this  case  it  is  composed  of  a  definite  proportion  of  water,  and  is  called  by  chemists 
hydrate  ofUme:  and  when  hydrate  of  lime  becomes  carbonate  of  lime  by  long  exposure 
to  air,  the  water  is  expelled,  and  the  carbonic  add  gas  takes  its  place.  Wlien  lime, 
whether  freshly  burnt  or  slacked,  is  mixed  with  any  moist  fibrous  vegetable  matter,  there 
is  a  strong  action  between  the  lime  and  the  vegetable  matter,  and  they  form  a  kind 
of  compost  together,  of  which  a  part  is  usually  soluble  in  water.  By  this  kind  of  oper- 
ation, lime  renders  matter  wliich  was  before  comparatively  inert,  nutritive ;  and  as 
charcoal  and  oxygen  abound  in  all  v^etable  matters,  it  becomes  at  the  same  time  oob- 
verted  into  carbonate  of  lime. 

2287.  MM  lime,  powdered  limestone,  marls,  or  chalks,  have  no  action  of  this  kind 
upon  vegetable  matter ;  they  prevent  the  too  rapid  decomposition  of  substances  already 
dissolved  ;  but  they  have  no  tendency  to  form  soluble  matters.  It  is  obvious  ftom  these 
drcumstances,  that  the  operations  of  quicklime,  and  marl,  or  chalk,  depend  upon  prin- 
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cxples  altogekhCT  diffiamt.  QnirHiww,  in  besng  applied  to  lud,  tends  to  briatf  an j  hud 
vegetable  matter  Ihat  it  oootoins  into  a  itato  of  more  rapid  decompoadon  and  toludoii, 
so  as  to  render  it  a  proper  food  for  plants.  Chalk,  marl,  or  carbonate  of  lime,  will 
onlj  improve  the  texture  of  the  soil,  or  its  relation  to  absorption  ;  it  acts  merely  as  one 
of  its  earthy  ingredients.  Chalk  has  been  recommended  as  a  substance  ralnilaled 
to  comet  the  sourness  of  land.  It  would  surely  hare  been  a  wise  practice  to  have 
previously  ascertained  the  certainty  of  this  existence  of  add,  and  to  have  determined  its 
nature,  in  order  that  it  might  be  effectually  removed.  The  fact  really  is,  that  no  soil  was 
ever  yet  fisund  to  oontsin  any  notable  quantity  of  uncombined  add.  The  acetic  and 
raibnwir  adds  are  the  only  two  that  are  likely  to  be  generated  by  any  spontaneous 
deoompoaitBon  of  animal  or  vegetable  bodies,  and  ndther  of  these  has  any  fixity  when 
exposed  to  the  air.  Chalk  having  no  power  of  acting  on  animal  and  regetable  sub* 
itsnces,  can  be  no  otherwise  servic^le  to  land  than  as  it  alters  its  texture.  Quicklime, 
when  it  becomes  mild,  operates  in  the  same  manner  as  chalk;  but  in  the  act  of  becoming 
mild,  it  prepares  soluble  out  of  insoluble  matter.  Bouillon  la  Grange  says  that  geladne 
osygcnised  becomes  ins(4uble^  and  v^etable  extract  we  know  becomes  so  from  the  same 
cause  ;  now  lime  has  the  property  of  attracting  oxygen,  and,  consequently,  of  restoring 
the  property  of  solubility  to  those  substances  which  have  been  deprived  of  it,  from  a  com- 
binttion  with  oxygen.  Hence  the  uses  of  lime  on  peat  lands,  and  on  all  soils  containing 
an  excess  of  Tegetable  insoluble  matter.  (Grutnihwaite.) 

2288.  Mori,  and  even  thdi  sandf  have  been  known  to  act  chemically  on  peat  bogs,  and 
to  produce  astonishing  benefits.  True  and  genuine  peat  bogs  contain  a  considersble 
quantity  of  an  add  which  has  some  affini^  to  gallie  add,  and  often  yield  phosphoric  add 
to  analysis.  It  appears  to  be  thes^  adds  which  confier  on  peat  earth  its  highly  antiseptic 
qualities,  and  prevent  the  complete  decay  of  woody  fibre  in  such  situations.  When  dther 
true  marl  or  shell  sand  is  laid  as  amanurein  such  soils,  ar^iid  decomposition  of  the  veg^ 
table  matter  takes  place,  owing  to  the  calcareous  matter  uniting  with  the  add  which 
befixe  impregnated  the  woody  fibre;  and  such  land  soon  becomes  very  productive,  pn>- 
batfy  also  because  the  carbonic  add  of  the  marl  and  shell  sand  is  applied  to  the  growth 
of  living  vegetables  as  it  is  gradually  disengaged  by  the  union  of  these  ad£  with 
theHme.  (r.&  7.) 

S3S9.  JBfict  cf  Sme  on  wheat  cropi.  When  lime  is  employed  upon  land  where 
any  quantttj  of  animal  matter  is  present,  it  occasions  the  evolution  of  a  quantity  of 
ammonia,  which  may,  perhaps,  be  imbibed  by  the  leaves  of  plants,  and  afterwards  undergo 
some  cfamge  ao  as  to  form  gluten.  It  is  upon  this  drcumstance  that  the  operation  of 
Ume  in  the  preparation  for  wheat  crops  depends ;  and  its  efiicacy  in  fertilising  peat,  and 
ia  bringing  into  a  state  of  cultivation  all  scAls  abounding  in  hard  roots,  dry  fibres,  or  inert 


8290.  General  prtndples  Jbr  appfying  Ume,  The  solution  of  the  question  whether 
quicklime  ought  to  be  applied  to  a  sdl,  depends  upon  the  quantity  of  inert  Tcgetable 
matter  that  it  contains.  The  solution  of  the  question,  whether  marl,  mild  lime,  or 
powdered  fimestooe  ought  to  be  iqpplied,  depends  upon  the  quantity  of  calcareous  matter 
already  in  the  soiL  All  soils  which  do  not  effervesce  with  adds  are  improved  by  mild 
lime,  and  ultimately  by  quicklime ;  ^md  sands  more  (ban  clays.  When  a  soil,  defident 
in  cslcareous  matter,  contains  much  soluble  vegetable  manure,  the  application  of  quick- 
fime  should  always  be  avoided,  as  it  dther  tends  to  decompose  the  soluble  matters  by 
uniting  to  dieir  cartwn  and  oxygen  so  ss  to  become  mild  lime,  or  it  combines  with  the 
soluble  matters,  and  forms  compounds  having  less  attraction  for  water  than  the  pure 
vegetable  substance.  The  case  is  the  same  with  respect  to  most  animal  manures ;  but 
the  opention  of  the  lime  u  different  in  different  cases,  and  depends  upon  the  nature  of 
the  animal  matter.  lime  fixms  a  kind  of  insoluble  soap  with  dly  matters,  and  then 
gradually  decomposes  them  by  separating  finom  them  oxygen  and  cwbon.  It  combines 
likewise  with  the  animal  adds,  and  probably  assists  thdr  decomposition  by  abstracting 
carbonaceous  matter  from  them  combined  with  oxygen  ;  and  consequently  it  must  render 
them  less  nutritive.  It  tends  to  diminish,  likewise,  the  nutritive  powers  of  albumen  from 
die  ssme  causes;  and  always  destroys,  to  a  certain  extent,  the  efficacy  of  animal  manures, 
cither  by  combining  with  certain  of  their  elements,  m  by  giving  to  them  new  arrange- 
ments. Lime  should  never  be  applied  with  animal  manures,  unless  they  are  too  rich,  or 
tot  the  purpose  of  preventing  noxious  effluvia.  It  is  injurious  when  mixed  with  any 
oosmnon  dung,  and  tends  to  render  the  extractive  matter  insoluble.  According  to 
Chaptal  (Ckimie  appHqukt  ^c*  i.  153.),  lime  forms  insoluble  composts  with  almost  all 
aniflDal  and  vegeteble  substances  that  are  soft,  and  thus  destroys  their  fermentative  pro- 
perties.  Such  compounds,  however,  exposed  to  the  continued  action  of  the  air,  alter  in 
coone  of  time ;  the  lime  becomes  carbonate ;  the  animal  or  vegetable  matters  decompose 
by  degrees^  and  furnish  new  producte  as  vegetable  nourishment.  In  this  view,  lime 
presente  two  great  advantages  for  the  nutrition  of  plants-;  the  first,  that  of  disposing 
'  \  insoluble  bodies  to  form  soluble  compounds ;  the  second,  that  of  prolonging  the 
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action  and  nutritiTe  qualities  of  substances,  beyond  the  term  during  wfaich  they  would  be 
retained  if  these  substances  were  not  made  to  enter  into  combination  with  lime.  Thus 
the  nutritive  qualities  of  blood,  as  it  exists  in  the  compound  of  lime  and  blood  known  as 
sugarbaker*8  scum,  are  moderated,  prolonged,  and  given  out  by  degrees ;  blood  alone, 
applied  directly  to  the  roots  of  plan^  will  destroy  them  with  few  or  no  exceptions. 

2S91.  Lime  promotes  fermentatunu  In  those  cases  in  which  fermentation  is  useful  to 
produce  nutriment  from  vegetable  substances,  lime  is  always  efficacious.  Some  moist 
spent  tanners*  bark  was  mixed  with  one  6fth  of  its  weight  of  quicklime,  and  suffered 
to  remain  in  a  close  vessel  for  three  months ;  the  lime  had  become  coloured,  and  was 
effervescent :  when  water  was  boiled  upon  the  mixture,  it  gained  a  tint  of  fawn.4M>lour, 
and  by  evaporation  furnished  a  fawn-coloured  powder,  which  must  have  consisted  <^ 
lime  united  to  vegetable  matter,  for  it  burnt  when  strongly  heated,  and  left  a  residuum 
of  mild  lime. 

8292.  Different  lands  of  limestones  have  different  effects.  The  limestones  containing 
alumina  and  silica  are  less  fitted  for  the  purposes  of  manure  than  pure  limestones ;  but 
the  lime  formed  from  them  has  no  noxious  quality.  Such  stones  are  less  efficacious, 
merely  because  they  furnish  a  smaller  quantity  of  quicklime.  There  is  very  seldom 
any  considerable  portion  of  coaly  matter  in  bituminous  limestones ;  never  as  much  as 
five  parts  in  100 ;  but  such  limestones  make  veiy  good  lime.  The  carbonaceous  matter 
can  do  no  injury  to  the  land,  and  may,  under  certain  circumstances,  become  a  food  of ' 
the  plant. 

2293.  The  sit  Infect  of  the  application  of  the  ffutgnesum  limestone  is  one  of  great  interest. 
It  had  been  long  known  to  farmers  in  the  neighbourhood  of  Doncaster,  that  lime  made 
from  a  certain  limestone,  when  applied  to  the  land,  o(ten  injured  the  crops  considerably. 
Tennant,  in  making  a  series  of  experiments  upon  this  peculiar  calcareous  substance^ 
found  that  it  contained  magnesia ;  and  on  mixing  some  calcined  magnesia  with  soil* 
in  which  he  sowed  different  seeds,  he  found  that  they  either  died  or  vegetated  in  a 
very  imperfect  manner,  and  the  plants  were  never  healthy.  With  great  justice  and 
ingenui^  he  referred  the  bad  effects  of  the  peculiar  limestone  to  the  magneaian  earth 
it  contains. 

2294.  Magneuan  limestone  is  used  with  good  effect  m  sxm/s  cases*  Magnesia  has  a 
much  weaker  attraction  for  carbonic  acid  than  lune,  and  will  remain  in  the  state  of 
caustic  or  calcined  magnesia  for  many  months,  though  exposed  to  the  air ;  and,  as  long  as 
any  caustic  lime  remains,  the  magnesia  cannot  be  combined  with  carbonic  add,  for  lime 
instantly  attracts  carbonic  add  from  magnesia.  When  a  magneman  limestone  b  bumt^ 
the  magnesia  is  deprived  of  carbonic  add  much  sooner  than  the  lime ;  and,  if  there  is  not 
much  vegetable  or  animal  matter  in  the  soil  to  supply  by  its  decomposition  carbonic  add, 
the  magnesia  will  remain  for  a  long  while  in  the  caustic  state,  in  which  state  it  acts  as  a 
poison  to  certain  vegetable ;  and  that  more  magnesian  lime  may  be  used  upon  rich 
soils,  seems  to  be  owing  to  the  drcumstanoe,  that  the  decomposition  of  the  manure  in 
them  supplies  carbonic  add.  Magnesia  in  its  mild  state,  i.  e.  fully  combined  with  car- 
bonic add,  seems  to  be  always  a  useful  constituent  of  soils.  Carbonate  of  magnesia 
(procured  by  boiling  the  solution  of  magnesia  in  superoarbonate  of  potassa)  was  throwB 
upon  grass,  and  upon  growing  wheat  and  barley,  so  as  to  render  the  surface  white,  but 
the  vegetation  was  not  injui«d  in  the  slightest  degree ;  and  one  of  the  most  fieitile 
parts  of  Cornwall,  the  Lizard,  is  a  district  in  which  the  soil  contains  mild  magnesian 
earth.  It  is  obvious,  from  what  has  been  said,  that  lime  from  the  magnesian  limestone 
may  be  applied  in  large  quantities  to  peats;  and  that  where  lands  have  been  iijured 
by  the  application  of  too  laige  a  quantity  of  magniwinn  lime,  peat  will  be  a  proper  and 
effident  remedy. 

2295.  A  simple  «est  of  magnesia  m  a  limestone  is  its  slight  efiervescenoe  with  adds,  and 
its  rendering  diluted  nitric  add,  or  aqua  fortis,  milky.  From  the  analysis  of  Tennant,  it 
appears  to  contain  from  20*3  to  22*5  magnesia ;  29*5  to  31-7  lime ;  47*2  caiixmic  add  ; 
0*8  clay  and  oxide  of  iron.  Magnesian  limestones  are  usually  of  a  brown  or  pale  ydlow 
colour.  They  are  found  in  Somersetshire,  Ldcestershire,  Derbyshire,  Shropabiie, 
Durham,  and  Tcnrkshire ;  and  in  many  parts  of  Ireland,  particularly  near  BelfasL  In 
general,  when  limestones  are  not  magnesian,  thdr  purity  will  be  indicated  by  their  loss 
of  wdght  in  burning ;  the  more  ^ey  lose,  the  larger  is  the  quantity  of  calcareous 
matter  they  contain.  The  magnesian  limestones  contain  more  carbonic  add  than  the 
common  limestones ;  and  I  have  found  ail  of  them  lose  more  than  half  their  wdgfat  by 
caldnation. 

2296.  Gypsum*  Besides  bdng  used  in  the  forms  of  lime  and  carbonate  of  lime,  cal- 
careous matter  is  applied  for  the  piuposes  of  agriculture  in  other  combinations.  One  of 
these  bodies  b  gypsum  or  sulphate  of  lime.  This  substance  consists  of  sulphuric  add 
(the  same  body  that  exists  combined  with  water  in  oil  of  vitriol)  and  lime ;  and  when 
dry  it  is  composed  of  55  parts  of  lime  and  75  parts  of  sulphuric  add.  Common  gypsum 
or  selenite,  such  as  that  found  at  Shotover  Hill,  near  .Oxfoord,  contains,  besides  sul- 
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pburic  add  and  Imie,  a  conatdenble  qnantitj  of  water ;  and  its  oompontion  may  ba 
thus  expressed :  sulphuric  acid  one  proportiim  75 ;  lime  one  proportion  65  ;  water  two 
proportions  34. 

2297.  The  natvre  ef  gyptum  is  easily  demonstiated :  if  oil  of  Titriol  be  added  to 
quickiimes,  there  is  a  violent  heat  produced ;  when  the  mixture  is  ignited,  water  is  giiren 
off,  and  gypsmn  alone  is  the  result,  if  the  add  has  been  used  in  suffident  quantity  ;  and 
gypsum  mixed  with  quicklime,  if  the  quantity  has  been  defident  Gjrpsum,  free  from 
water,  is  sometinies  found  in  nature,  when  it  is  called  anhydrous  selenite ;  it  is  distin- 
guished from  common  gypsum  by  givingoff  no  water  when  heated.  When  gypsum,  free 
from  water,  or  depriTed  of  water  by  heat,  is  made  into  a  paste  with  water,  it  rapidly  sets 
by  combining  with  that  fluid.  Plaster  of  Paris  is  powdered  dry  gypsum,  and  its  pro- 
perty as  a  cement,  and  its  use  in  making  casts,  depend  upon  its  solidifying  a  certain 
quantity  of  water,  and  making  with  it  a  coherent  mass.  Gypsum  is  soluble  in  about  500 
times  its  weight  of  cold  water,  and  is  mote  soluble  in  hot  water ;  so  that  when  water  has 
been  bailed  in  contact  with  gypeum,  crystals  of  tins  substance  are  deposited  as  the  water 
cools.  Gypsum  is  easily  distinguished  by  its  properties  of  affording  predpitates  to 
solutions  of  oxalates  and  of  berytic  salts.  It  has  been  much  used  in  America,  where 
it  was  first  introduced  by  Franklin  on  his  return  from  Paris,  where  he  had  been  much 
strudL  with  its  effects.  He  sowed  the  words,  T/dt  has  been  sown  with  gypsuntt  on  a 
field  of  lucem,  near  Washington ;  the  effects  astonished  erery  passenger,  and  the  use 
of  the  manure  quickly  became  general,  and  signally  efficadous.  It  has  been  advaa- 
tsgeously  used  in  Kent,  but  in  most  counties  of  England  it  has  failed,  though  tried  in 
vaxiooB  ways,  and  upon  diflferent  crops. 

2298.  Very  dueordant  netiens  have  been  firmed  as  to  the  mode  cf  operation  of  gypsum* 
It  has  been  supposed  by  aome  persons  to  act  by  its  power  of  attracting  moisture  from  the 
sir ;  but  this  ageniicy  must  be  comparatiyely  insignificant.  When  combined  with  wateTf 
it  retains  that  fluid  too  powerfully  to  yield  it  to  the  roots  of  the  plant,  and  its  adhesive 
attraction  far  moisture  is  inconsiderable ;  the  small  qiuuitity  in  which  it  is  used  likewise 
is  a  drcumstance  hostiie  to  this  idea.  It  has  been  erroneously  said,  that  gypsum  aasisti 
the  putrefactioa  of  animal  substances,  and  the  decomposition  of  manure. 

2299.  The  ashes  of  seantfoin,  clover,  and  rye^grass,  afford  conmdenMe  quantities' 
gypgam ;  and  the  substance  probably  is  intimatdly  combined  as  a  necessary  part  of  their 
woody  fibre.  If  this  be  allowed,  it  is  easy  to  explain  the  reason  why  it  operates  in  such 
small  quantities ;  for  the  whole  of  a  dover  crop,  or  saintfoin  crop,  on  an  acre,  according 
to  estimation,  would  afford  by  indneration  only  three  or  four  bushels  of  gypsum.  Tha 
reason  why  gypsum  is  not  generally  e£Bcadous,  is  probably  because  most  cultivated  soils 
contsin  it  in  suffident  quantities  for  the  use  of  the  grasses.  In  the  common  course  of . 
cttltivatian,  gypsum  is  furnished  in  the  manure ;  for  it  is  contained  in  stable  dung,  and  in 
the  dung  of  all  cattle  fed  on  grass :  and  it  is  not  taken  up  in  com  crops,  or  crops  of  peaa 
and  beans,  and  in  very  small  quantities  in  turnip  crops ;  but  where  lands  are  exdusively 
devoted  to  pasturage  and  hay,  it  vrill  be  continually  consumed.  Should  these  statementa 
be  confirmed  by  future  enquiries,  a  practical  inference  of  some  value  may  be  derived  from 
them.  ItispoaBble,that  lands  which  have  ceased  to  bear  good  crops  of  dover  or  artificial 
grasses,  nu^  be  restored  by  being  manured  with  gypsum.  This  substance  is  found  in 
Oxfordshire,  Gloocesteiriitre,  Somersetshire,  Derbyshire^  Yorkshire,  &c.,  and  rcquirea 
only  polverisatioD  for  its  preparation. 

2aoa  Upon  the  use  rf  satiate  of  tron,  or  green  vitriol,  which  is  a  salt  prodnced 
from  peat  in  Bedfordshire,  some  very  interesting  documents  have  been  produced  by 
Dr.  Pearson ;  and  there  is  little  doubt  that  the  peat  salt  and  the  vitriolic  water  acted 
daefly  by  prodndng  gypsum.  The  soils  on  which  both  are  efficadous  are  calcareous ; 
and  sulphate  of  iron  is  decomposed  by  the  carbonate  of  lime  in  such  soils.  The  suU 
pfaate  of  iron  consists  of  sulphuric  add  and  oxide  of  iron,  and  is  an  add  and  a  very 
solnble  salt;  when  a  solution  of  it  is  mixed  with  carbonate  of  lime,  the  sulphuric  acid 
quitB  the  oxide  of  iron  to  unite  to  the  hme,  and  the  compounds  produced  are  insipid  and 
comparatively  insoluble. 

2501.  Ft^riofo  rm^rt^fnottimf  in  soils  where  there  is  no  calcareous  matter  are  injurious 
but  it  k  probably  in  consequence  of  thdr  supplying  an  excess  of  ferruginous  matter 
to  the  sap.  Oxide  of  iron,  in  small  quantities,  forms  a  useful  part  of  soils ;  it  is  found 
in  the  ashes  of  plants,  and  probably  is  hurtful  only  in  its  add  combinations.  The  ashes 
of  all  peats  do  not  afibrd  gypsum.  In  general,  when  a  recent  peat-ash  emits  a  strong 
smdl,  resembling  that  of  rotten  e^^  when  acted  upon  by  vinegar,  it  will  furnish 
gypsum.  There  is  a  curious  agency  of  iron  in  soils  which  may  here  be  mentioned.  Soils 
mntatning  iron  at  a  minimum  of  oxidation  decompose  carbonic  add :  the  oleaginous 
parts  of  manures,  by  converting  the  brown  oxide,  which  occurs  in  every  soil,  into  that 
with  a  minimum  of  oxygen,  form  a  substance  capable  of  aiding  the  nutrition  of  plants, 
by  affisrding  them  carbon  from  carbonic  add.  (T.) 

2502.  Phosphate  of  Hme  is  a  combination  of  phosphoric  acid  and  lime,  one  proportion 
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of  each.  It  !■  a  compound  iiuola^e  in  pure  water,  but  aoluble  in  water  containing  any 
acid  matter.  It  forms  the  greatest  part  of  calcined  bones.  It  exists  in  most  ezcremen- 
titious  substances,  and  is  found  both  in  the  straw  and  grain  of  wheat,  barley,  oats,  and 
rye,  and  likewise  in  beans,  peas,  and  tares.  It  exists  in  some  places  in  these  islands 
native,  but  only  in  very  small  quanlilies.  Fhosfrfiate  of  lime  is  generally  conveyed  to  the 
land  in  the  composition  of  other  manure,  and  it  is  probably  necessary  to  com  crops  and 
other  white  crops. 

S303.  Boni-athes  calcined  and  ground  to  powder  will  probably  be  found  useful 
on  arable  lands  containing  much  vegetable  matter,  and  may  perhaps  enable  soft  peats  to 
produce  wheat ;  but  the  powdered  bone  in  an  uncaldned  state  is  mudi  to  be  preferred  in 
all  cases  when  it  can  be  procured. 

2S04.  The  taUne  oompoundi  of  magnesia  will  require  very  little  discussion  with  regard 
to  their  uses  as  manures.  In  combination  with  sulphuric  add,  magnesia  forms  a  soluble 
salt.  This  substance,  it  is  stated  by  some  enquirers,  has  been  found  of  use  as  a  manure; 
but  it  is  not  Ibund  in  nature  in  suffident  abundance,  nor  is  it  capable  of  being 
made  by  art  sufficiently  cheap  to  be  of  useful  application  in  the  common  course  m 
husbandry. 

S905.  fToodrotket  consist  prindpally  of  fhe  vegetable  alkali  united  to  carbonic  add  ; 
and  as  this  alkali  is  found  in  almost  all  plants,  it  is  not  difficult  to  conceive  that  it  may 
form  an  essential  part  of  their  organs.  The  general  tendency  of  the  alkalies  b  to  give 
solubility  to  vegetable  matters ;  and  in  this  way  they  may  render  carbonaceous  and  other 
substances  capable  of  being  taken  up  by  the  tubes  in  the  radical  fibres  of  plants.  Veg^ 
table  alkali  likewise  has  a  strong  attraction  for  water,  and  even  in  small  quantities 
may  tend  to  give  a  due  degree  of  moisture  to  the  soil,  or  to  other  manures ;  though  this 
operation,  ftmn  the  small  quantities  used  or  existing  in  the  soil,  can  be  only  of  a 
sftoondaiy  kind. 

SS06.  The  mineral  attaH  or  toda  is  found  in  the  ashes  of  sea-weed,  and  may  be  pro- 
cured by  certain  chemical  agendas  from  common  salt.  Common  odt  consists  of  the 
metal  named  sodium,  combined  with  chlorine ;  and  pure  soda  consists  of  the  same  metal 
united  to  oxygen.  When  water  is  present,  which  can  affimd  oxygen  to  the  sodium,  sods 
may  be  obtained  in  several  modes  from  salt.  The  same  reasoning  will  apply  to  the 
opoation  of  the  pure  mineral  alkali,  or  the  carbonated  alkali,  as  to  that  of  the  vegetable 
aUcali ;  and  when  common  salt  acts  as  a  manure,  it  is  probably  by  entering  into  the 
composition  of  the  plant  in  the  same  manner  as  gypsum,  phosphate  of  lime,  and  the 
alkalies.  Sir  John  Pringle  has  stated,  that  salt  in  small  quantities  assists  the  deoompod- 
tion  of  animal  and  vegetable  matter.  Thb  drcumstance  may  render  it  useful  in  certain 
.  soils.  Common  salt,  likewise,  u  offensive  to  insects.  In  small  quantities  it  is  sometimea 
a  useful  manure,  and  it  is  probable  that  its  efficacy  depends  upon  qiany  combined  causes. 
Some  persons  have  argued  against  the  employment  of  salt ;  because,  when  used  in 
large  quantities,  it  dther  does  no  good,  or  renders  the  ground  sterile;  but  this  is  a 
very  un&ir  mode  of  reasoning.  That  salt  in  large  quantities  rendered  land  bazren, 
was  known  long  before  any  records  of  agricultural  sdence  existed.  We  read  in  the 
Scriptures,  that  Abimelech  took  the  dty  of  Shechem,  '*  and  beat  down  the  dty,  and  sowed 
it  with  salt;**  that  the  sml  might  be  for  ever  unfruitful,  "^rgil  reprobates  a  salt 
soil;  and  Fliny,  though  he  recommends  giving  salt  to  cattle,  yet  affirms,  that  when 
strewed  over  land  it  renders  it  barren.  But  these  are  not  arguments  against  a  proper 
application  of  it.  Refuse  salt  in  Cornwall,  which,  however,  iStewiae  contains  some  of 
the  oil  and  exuvias  of  fish,  has  long  been  known  as  an  admirable  manure ;  and  the 
Cheshire  fkrmers  contend  for  the  benefit  of  the  peculiar  produce  of  their  county.  It  is 
not  unlikely,  that  the  same  causes  as  those  vrhich  act  in  modifying  the  operation  of  gyp* 
sum  influence  the  effects  of  salt.  Most  lands  in  th!s  island,  particularly  those  near  the 
sea,  probably  contain  a  suffident  quantity  of  salt  for  all  the  purposes  of  vegetation ;  and 
in  such  cases  the  supply  of  it  to  the  soil  will  not  only  be  usdess,  but  may  be  injurious. 
In  great  storms  the  spray  of  the  sea  has  been  carried  more  than  fifty  miles  from 
the  shore;  so  that  from  this  sourd»  salt  must  be  often  supplied  to  tlie  soil.  Salt  is 
found  in  almost  all  sandstone  rocks,  and  it  must  exist  in  the  soil  derived  from  tliese  rocks. 
It  is  a  constituent  likewise  of  almost  every  kind  of  animal  and  vegetable  manure.  A  va- 
riety of  curious  and  often  contradictory  experiments  on  this  subject  will  be  found  in  T%e 
Gardeners  Magaane,  vols.  ii.  and  iiL 

2907.  Other  oompound$>  Besides  these  compounds  of  the  alkaline  earths  and  alkalicay 
many  othcra  have  been  recommended  for  the  purposes  of  increasing  vegetation  ;  such  are 
nitre,  or  the  nitrous  add  combined  with  potassa.  Sir  Kenelm  Digby  states  that  he  made 
barley  grow  very  luxuriantly  by  watering  it  with  a  very  weak  solution  of  nitre ;  but  be  is 
too  speculative  a  writer  to  awaken  confidence  in  his  results.  Thb  substance  consists  of 
one  proportion  of  asote,  six  of  oxygen,  and  one  of  potassium ;  and  it  is  not  unlikely 
that  it  may  furnish  asote  to  form  albumen  or  gluten  in  those  plants  which  contain 
them ;  but  the  nitrous  salts  are  too  valuable  for  other  purposes  to  be  used  as  manures. 
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Dr.  Home  itates  that  snlpfaate  of  polMn»  wfaich  wm  just  now  mentioiicd  m  Ibund  in  the 
ashes  of  some  peats,  is  a  useful  manure :  but  Nsismith  (EUmentt  ^jigrieuUure,  p.  78.) 
questions  his  results ;  and  quotes  experiments  hostile  to  lus  opinions,  a*ia,  as  he  conceiTCs, 
nn&TOuiable  to  the  efficacy  of  any  species  of  saline  manure.  Much  of  the  discordance  of 
the  evidence  rdating  to  the  efficacy  of  saline  substanoes  depends  upon  the  dfcumscance 
of  their  having  lieen  used  in  diffirait  proportions,  and,  in  general,  in  quantities  much 
too  laige. 

2308.  SoltUiont  of  9ttUne  mhiimneet  were  used  twice  a  week,  in  the  quantity  of 
two  ounces,  on  spots  of  grass  and  com,  sufficiently  renujte  from  each  other  to  pcevcnt  any 
interference  of  results.  The  substances  tried  were  bi-caibonate,  wlphate,  acetate,  nitrate, 
and  muriate  of  potarwa  ;  sulphate  of  soda ;  and  sulphate,  nitrate,  muriate,  and  carbonate 
of  amnHwiia,  It  was  found,  that,  in  all  cases  when  the  quantity  of  the  salt  equalled  one 
thirtietfa  part  of  the  weight  of  the  water,  the  eifects  were  injurious ;  but  least  so  in  the 
instance  of  the  carbonatp,  sulphate,  and  muriate  <^  ammonia.  Wlien  the  quantities  of  the 
salts  were  one  three-hundredth  part  of  the  solution,  the  effects  were  different.  The  plants 
watered  with  the  solutions  of  the  sulphates  grew  just  in  the  same  maimer  as  similar  pUuils 
watered  with  rsia-water.  Those  acted  on  by  the  solution  of  nitre,  acetate,  and  carbonate 
of  potass,  and  muriate  of  ammonia,  grew  rather  better.  Those  treated  with  the  solution 
of  carbonate  of  ammonia  grew  most  luxuriantly  of  all.  Thu  last  result  is  what  might  be 
expected,  for  caifaonate  of  ammonia  consists  of  carbon,  hydrogen,  aaote,  and  oxygen. 
Tbere  was,  however,  another  result  which  was  not  anticipated ;  the  plants  watered  with 
solution  of  nitmteofamiiMmia  did  not  grow  better  than  those  watered  with  rain-water.  The 
solution  reddened  litmus  paper ;  and  probably  the  free  add  exerted  a  prqudidal  eAet» 
and  mierlered  with  the  result. 

S909.  Sooi  doubtless  owes  part  of  its  efficacy  to  the  ammoniacal  salts  it  contains.  The 
liquor  produced  by  the  diwrillation  of  coal  contains  carbonate  and  acetate  of  ammonia*  and 
is  said  to  be  a  very  good  manure. 

2310.  Soapen*  watte  has  been  recommended  as  a  manure,  and  it  has  been  supposed 
that  its  efficacy  depended  upon  the  difierent  saliiu:  matters  it  contains ;  but  their  quantity 
is  very  minute  indeed,  and  its  principal  ingredients  are  mild  lime  and  qulddime.  In 
the  sospcrs*  waste,  fimn  the  best  manufactories,  there  is  ecarcely  a  trace  of  alkali.  Lime^ 
nwisrenfH  with  sea-water,  affords  more  of  this  substance,  and  is  said  to  have  been  ussd  in 
some  cases  with  more  benefit  than  common  lime. 

S811.  TieresuU^Su-H.  I>avy'tducuttiMattotMeeaienioftheefh^ifmibumib^ 
atmees  on  vegetation  is,  that  except  the  ammoniacal  compounds,  or  the  compounds  con- 
taintng  nttiic,  acetic,  and  carbonic  add,  none  of  them  can  afford  by  their  decomposition 
any  of  the  common  prindples  of  vegetation,  vis.  carbon,  hydrogen,  and  oxygen.  The 
alkaline  sulphates  and  the  earthy  muriates  are  so  seldom  found  in  plants,  or  are  found  in 
socfa  minute  quantities,  that  it  can  never  be  an  object  to  apply  them  to  the  soiL  The 
earthy  and  alkaline  substances  seem  never  to  be  formed  in  yegetation ;  and  there  is  every 
reason  to  believe  that  they  are  never  deoompoaed ;  for,  after  being  absorbed,  they  are 
found  in  the  ashes.  The  metallic  bases  of  them  cannot  exist  in  contact  with  aqueous 
fluids ;  and  these  metallic  bases,  like  other  metals,  have  not  as  yet  been  resolved  into  any 
other  forms  of  matter  by  artificial  processes ;  th^  combine  resdily  with  other  elements, 
but  they  remain  indestructible^  and  can  be  traced  undiminished  in  quantity  through  their 
divenified  oombinationa. 


Ciur.  III. 
Of  the  Agency  cfEeait  Li^t,  Electricity,  and  Water,  in  V^fetabU  CuUun, 

2312.  The  particular  agency  of  heat,  light,  and  water,  in  vegetation  and  culture,  has 
been  so  frequently  illustrated,  that  it  only  remains  to  give  a  geiml  idea  of  their  natarea, 
and  to  oifier  some  remarks  on  electridty. 

SxcT.  I.     Of  Seat  and  Light. 

2313.  The  heat  of  the  »tm  tt  the  camee  of  growth,  andittUght  the  eaute  of  maturity,  in 
the  vegetable  kingdom.  This  is  universally  acknowledged :  aninuds  will  live  without 
Ugbt  or  with  very  little ;  but  no  plants  whatever  can  exist  for  any  time  without  the  pr^ 
senoe  of  this  dement.    The  agency  of  ^lectridty  in  vegetation  is  less  known. 

2314.  Two  opimons  are  current  respecting  the  nature  rf  heat.  By  some  philosophers  it 
is  ooaodved  to  be  a  peculiar  subtile  fluid,  of  which  the  particles  repel  each  other,  but 
hacve  a  strong  attraction  for  the  particles  of  other  nwtter :  by  others  it  is  considered  ss  a 
Qocioo  or  vifaBBtion  of  tiie  particles  of  matter,  which  is  supposed  to  difier  in  valodty  in 
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.different  cases,  and  thus  to  produce  the  different  degna  of  temperature.  Whatever 
decision  be  ultimately  made  respecting  these. opinions,  it  is  certain  that  there  is  matter 
moving  in  the  space  between  us  and  the  heavenly  bodies  capable  of  communicating  heat ; 
the  motions  of  which  are  rectilineal :  thus  the  solar  rays  produce  heat  in  acting  on  the 
surface  of  the  earth.  The  beautiful  experiments  of  Dr.  Herschel  have  shovm  that  there 
are  rays  transmitted  from  the  sun  which  do  not  illuminate,  and  which  yet  produce  more 
heat  than  the  viidble  rays ;  and  Ritter  and  Dr.  Wollaston  have  shown  that  there  are  other 
invisible  rays  distinguished  by  their  chemical  effects. 

2315.  Heat  u  radiated  by  the  ntn  to  the  earth,  and  if  suffered  to  accumulate.  Dr. 
Wells  observes,  would  quicUy  destroy  the  present  constitution  of  .our  globe.  This  evil 
is  prevented  by  the  radiation  of  heat  from  the  earth  to  the  heavens,  during  the  night,  when 
it  receives  from  them  little  or  no  heat  in  return.  But  through  the  wise  economy  of  means, 
which  is  witnessed  in  all  the  operations  of  nature,  the  prevention  of  this  evil  is  made  the 
source  of  great  positive  good ;  for  the  surface  of  the  earth,  having  thus  become  colder 
than  the  neighbouring  air,  condenses  a  part  of  the  watery  vapour  of  the  atmosphere  into 
dew,  the  utiUty  of  wUch  is  too  manifest  to  require  elucidation.  This  fluid  appears  chiefly 
where  it  u  most  wanted,  on  herbage  and  low  plants,  avoiding,  in  great  measure,  rock^ 
bare  earth,  and  considerable  masses  of  water.  Its  production,  too,  tends  to  prevent  the 
injury  that  might  arise  from  its  own  cause ;  since  the  precipitation  of  water,  upon  die 
tender  parte  of  plants,  must  in  them  lessen  the  cold  which  occasions  it  The  prevention, 
either  wholly  or  in  part,  of  cold,  from  radiation,  in  substances  on  the  ground,  by  the 
interposition  of  any  solid  body  between  them  and  the  sky,  arises  in  the  following  man- 
ner :  the  lower  body  radiates  its  heat  upwards,  as  if  no  other  intervened  between  it  and 
the  sky ;  but  the  loss,  which  it  hence  suffers,  is  more  or  less  compensated  by  what  is  radi- 
ated to  it,  fixmi  the  body  above,  the  under  surfiice  of  which  possesses  always  the  same^ 
or  very  nearly  the  same  temperature  as  the  air.  The  manner  in  which  clouds  prevent,  or 
occasion  to  be  small,  the  appearance  of  a  cold  at  night,  upon  the  surfiwe  of  the  earth,  is 
by  radiating  heat  to  the  eardi,  in  return  for  that  which  they  intercept  in  ite  progress  from 
ihe  earth  towards  the  heavens.  For  although,  upon  the  sky  becoming  suddenly  cloudy 
during  a  calm  night,  a  naked  thermometer,  suspended  in  the  air,  oommonly  rises  2  or  S 
degrees,  litde  of  this  rise  is  to  be  attributed  to  the  heat  evolved  by  the  condensation  of 
watery  vapour  in  the  atmosphere ;  for  the  heat  so  extricated  must  soon  be  dissipated, 
whereas  tlie  effect  of  greatly  lessening,  or  preventing  altogether,  the  appearance  of  a 
auperior  cold  on  the  earth  to  that  of  the  air,  will  be  produced  by  a  cloudy  sky,  during 
■the  whole  of  a  long  night 

2316.  Dense  chttds,  near  the  earth,  reflect  back  the  heat  they  receive  from  it  by  radiation. 
•But  similar  dense  clouds,  if  very  high,  though  they  equally  mtercept  the  communication 
of  the  earth  with  the  sky,  yet  being,  from  their  elevated  situation,  colder  than  the  earth, 
will  radiate  to  it  less  heat  than  they  receive  from  it,  and  may,  consequeody,  admit  of 
bodies  on  ite  surface  becoming  several  degrees  colder  than  the  air.  Islands,  and  parte  of 
continente  close  to  the  sea,  being,  by  their  situations,  subject  to  a  cloudy  sky,  will,  from 
the  smaller  quantity  of  heat  lost  by  them  through  radiation  to  the  heavens,  at  night,  in 
addition  to  the  reasons  oommonly  assigned,  be  less  cold  in  winter  than  countries  con- 
siderably distant  from  any  ocean.  But  the  chief  cause  why  islands,  and  the  coaste  of 
the  ocean,  are  more  temperate  than  continente  and  inland  situations  is,  that  the  tem- 
perature of  the  ocean  a  little  from  the  surface,  and  where  not  cooled  by  contact  with  ice, 
is  very  uniformly  about  54^  Fahr.  in  all  latitudes.  The  ocean  is  the  great  equaliser  of 
heat    (r.) 

2317.  Fogs,  like  clouds,  will  arrest  heat,  which  is  radiated  upwards  by  the  earth,  and  if 
they  are  very  dense,  and  of  considerable  perpendicular  extent,  may  remit  to  it  as  much  as 
they  receive.  Fogs  do  not,  in  any  instance,  furnish  a  real  exception  to  the  general  rule, 
that  whatever  existe  in  the  atmosphere,  capable  of  stopping  or  impeding  the  passage  c£ 
radiant  heat,  will  prevent  or  lessen  the  appearance  at  night  of  a  cold  on  the  surface  of 
the  earth,  greater  than  that  of  the  neighbouring  air.  Tlie  water  deposited  upon  the 
earth,  during  a  fog  at  night,  may  sometimes  be  derived  from  two  different  sources,  one 
of  which  is  a  precipitation  of  moisture  from  a  considerable  part  of  the  atmosphere,  in 
consequence  of  ite  general  cold  ;  the  other,  a  real  formation  of  dew,  from  the  condens- 
ation, by  means  of  tiie  superficial  cold  of  the  ground,  of  the  moisture  of  that  portion  of 
the  air  which  comes  in  contact  with  it  In  such  a  state  of  things,  all  bodies  will 
become  moist,  but  those  especially  which  most  readily  attract  dew  in  dear  weather. 

23 1 8.  When  bodies  become  cold  by  radiation,  the  degree  of  effect  observed  must  depend, 
not  only  on  their  radiating  power,  but  in  part  also  on  the  greater  or  less  ease  with  which 
they  can  derive  heat,  by  conduction,  from  warmer  sulM^uices  in  contact  with  them. 
Bodies,  exposed  in  a  clear  night  to  the  sky,  must  radiate  as  much  heat  to  it  during  the 

.  prevalence  of  wind,  as  they  would  do  if  the  air  were  altogether  still.  But  in  the  former 
case,  little  or  no  cold  will  be  observed  upon  .them  above  that  of  the  atmosphere,  as  the 
frequent  application  of  warm  air  must  quickly  return  a  heat  equal,  or  neariy  so,  to  that 
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wldcii  they  had  lost  b j  ndiatioii.  A  sU^  agitation  of  4fae  air  is  sufficient  to  produoa 
some  effect  of  this  kind  ;  though,  as  has  already  been  said,  such  an  agitation,  when  the 
air  is  rery  pregnant  with  moisture,  wiU  render  greater  tlie  quantity  of  dew ;  one  requisite 
fcr  a  considerable  production  of  this  fluid  b^ing  more  increased  by  it,  than  another  ia 


2S19.  It  has  been  remaiked  that  the  kurtfiU  efects  cfcold  occvr  chiefly  m  hoUow  placeu 
If  this  be  restricted  to  what  happens  on  the  serene  and  calm  nighte,  two  reasons  from 
diffignent  sources  are  to  be  aasigned  for  it.  The  first  is,  that  the  air  being  stiller  in  such 
a  situation,  than  in  any  other,  the  cold,  from  radiation,  in  the  bodies  contained  in  it, 
will  be  less  diminished  by  renewed  applications  of  warmer  air ;  the  second,  that  from  the 
longer  continuance  of  the  same  air  in  contact  with  the  ground,  in  depressed  places  than 
in  others,  less  dew  will  be  deposited,  and  therefore  less  heat  extricated  during  ita 
fonnatioc. 

S320.  An  observation  doeely  connected  with  the  preceding,  namely,  that,  m  clear  and 
$tili  nights,  frosts  are  leas  severe  upon  the  kUU,  than  tn  the  neighbouring  plains,  has  excited 
more  attention,  chiefly  from  its  contnulicting  what  is  commonly  regarded  an  established 
&ct,  that  the  cold  of  the  atmosphere  always  increases  with  the  disunce  from  the  earth. 
But  on  the  contrary  the  £M:t  is  certain,  diat,  in  very  clear  and  still  nights,  the  air  near  to 
the  earth  is  colder  than  that  which  is  more  distant  from  it,  to  the  height  of  at  least  2fiO 
feet,  this  being  the  greatest  to  which  experiments  relate.  If  then  a  hill  be  supposed  to 
rise  from  a  plain  to  the  height  of  390  feet,  baring  upon  its  summit  a  small  flat  surfeoa 
covered  with  grass ;  and  if  the  atmosphere,  during  a  calm  and  serene  night,  be  admitted 
to  be  10°  warmer  there  than  it  is  near  the  surface  of  the  low  grounds,  which  is  a  less 
dLQeteuoe  than  what  sometimes  occurs  in  such  circumstances,  it  is  manifest  that,  should 
both  the  grass  upon  the  hill,  and  that  upon  the  plain,  acquire  a  cold  of  10^  by  radiation, 
die  former  will,  notwithstanding,  be  10^  warmer  than  the  latter.  Hence  also  the  tops 
of  trees  mte  sometimes  found  dry  when  the  grus  on  the  ground's  surfece  has  been  found 
covered  with  dew. 

2321.  A  very  sBgkt  covering  wSU  exdnde  much  cold.  I  had  often,  observes  Dr.  Weill, 
in  the  pride  of  half  knowledge,  smiled  at  the  means  frequently  employed  by  gardeners, 
to  protect  tender  plants  from  cold,  as  it  appeared  to  me  impossible  that  a  thin  mat,  or 
any  such  flimsy  substance,  could  prevent  them  from  attaining  the  temperature  of  the 
atmosphere,  by  which  alone  I  thought  them  liable  to  be  injured.  But,  when  I  had 
learned  that  bodies  on  the  surface  of  the  earth  become,  during  a  still  and  serene  night, 
colder  than  the  atmosphere,  by  radiating  their  heat  to  the  heavens,  I  perceived  imm^ 
diately  a  just  reason  for  the  practice,  which  I  had  before  deemed  useless.  Being  desirous, 
however,  of  acquiring  some  precise  information  on  this  subject,  I  fixed,  perpendicularly, 
in  the  earth  of  a  grass-plot,  four  small  sticks,  and  over  their  upper  extremities,  which, 
wese  six  indies  above  the  grass,  and  formed  the  comers  ot  a  square,  the  sides  of 
which  were  two  feet  long,  drew  tightly  a  very  thin  cambric  handkerchief.  In  this  dis- 
position oi  things,  therefore,  nothing  existed  to  prevent  the  free  passage  of  air  from  the 
exposed  grass,  to  that  which  was  sheltered,  except  the  four  small  sticks,  and  there  was 
no  substance  to  radiate  heat  downwards  to  the  latter  grass,  except  the  cambric  handker- 
dueH  The  temperature  of  the  grass,  which  was  thus  shielded  from  the  sky,  was,  upon 
many  nights  afterwards,  examined  by  me,  and  was  always  found  higher  than  that  of 
neighbouring  grass,  which  was  uncovered,  if  this  was  colder  than  the  air.  When  the 
diftrcnoe  in  temperature,  between  the  air  several  feet  above  the  ground  and  the  un- 
sfaeitered  grass  did  not  exceed  5°,  the  sheltered  grass  was  about  as  warm  as  the  air.  If 
that  difierence,  however,  exceeded  5°,  the  air  was  found  to  be  somewhat  warmer  than 
the  sheltered  grass.  Thus,  upon  one  night,  when  fully  exposed  grass  was  11°  colder 
than  the  air,  the  latter  was  3°  wanner  than  the  sheltered  grass ;  and  the  same  diff*erence 
existed  on  another  night,  when  the  air  was  14°  warmer  than  the  exposed  grass.  One 
reason  for  this  difference,  no  doubt,  was  that  the  air,  which  paused  from  the  exposed  grass, 
by  which  it  had  been  very  much  cooled,  to  that  under  the  handkerdiief,  had  deprived  the 
latter  of  part  of  its  heat ;  another,  that  the  handkerchief,  from  being  made  colder  than  the 
atmosphere'  by  the  radiation  of  its  upper  surftce  to  the  heavens,  would  remit  somewhat 
leas  beat  to  the  grass  beneath,  than  what  it  received  from  that  substance.  But  still,  as 
the  deltered  grass,  notwithstanding  these  drawbacks,  was  upon  one  night,  as  may  be 
coUected  from  the  preceding  relation,  SP,  and  upon  another  1 1°,  wanner  than  grass 
fully  exposed  to  the  sky,  a  sufficient  reason  was  now  obtained  for  the  utility  of  a  very 
sfigfat  shelter  to  plants,  in  averting  or  lessening  ii^uiy  from  cold,  on  a  still  and  serene 
night. 

2S22.  7%e  covering  has  most  effoet  when  placed  at  a  little  distance  above  the  i)lants  or 
objects  to  be  shelter^  A  difference  in  temperature,  of  some  magnitude,  was  always 
observed  on  still  and  serene  nights,  between  bodies  sheltered  from  the  sky  by  substances 
touching  them,  and  amilar  bodies,  which  were  sheltered  by  a  substance  a  little  above 
them.     I  found,  ibr  ejwaaplt,  upon  one  night,  that  the  warmth  of  grass,  sheltered  by  a 
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cambric  handkerchief  raised  a  few  inchea  in  the  air,  waa  S^  greater  than  that  of  a  neigti- 
bouring  piece  of  grass  which  was  sheltered  by  a  similar  handkerchief  actually  in  contact 
with  it.  On  another  night  the  difference  between  the  temperatures  of  two  portions  of 
grass,  shielded  in  the  same  manner  as  the  two  abore  mentioned  from  t^e  influence  of 
the  sky,  was  4°,  Possibly,  continues  Dr.  Wells,  experience  has  long  affo  taught  gar- 
deners the  superior  advantage  of  defending  tender  vegetables,  from  the  ccud  of  clear  and 
calm  nights,  by  means  of  substances  not  directly  touching  them ;  though  I  do  not 
recollect  ever  having  seen  any  contrivance  for  keeping  mats,  or  such  like  bodies,  at  a 
distance  from  the  plants  which  they  were  meant  to  protect. 

S32S.  HeiU  produced  by  waU»»  Walls,  Dr.  Wells  observes,  as  far  as  wannth  is  con- 
cerned, are  regarded  as  useful,  during  a  cold  night,  to  the  plants  which  touch  them,  or 
are  near  to  them,  only  in  two  ways ;  first,  by  the  mechanical  shelter  which  they  affi>rd 
against  cold  winds,  and  secondly,  by  giving  out  the  heat  which  they  had  acquired  during 
the  day.  It  appearing  to  me,  however,  that,  on  clear  and  calm  nights,  those  on  which 
plants  frequency  receive  much  injury  from  cold,  walls  must  be  beneficial  in  a  third  way, 
namely,  by  preventing,  in  part,  the  loss  of  heat,  which  the  plants  would  sustain  from 
radiation,  if  they  were  fully  exposed  to  the  sky ;  the  following  experiment  was  made 
for  the  purpose  of  determining  the  justness  of  this  opinion.  A  cambric  handkerchief 
having  bieen  placed,  by  means  of  two  upriglit  sticks,  perpendicularly  to  a  grass-plot,  and 
at  right  angles  to  the  course  of  the  air,  a  thermometer  was  laid  upon  the  grass  doae 
to  the  lower  edge  of  the  handkerchief,  on  its  windward  side.  The  thermometer  thus 
situated  was  several  nights  compared  with  another  lying  on  the  same  grass-plot,  but 
on  a  part  of  it  fully  exposed  to  the  sky.  On  two  of  these  nights,  tlie  air  being 
clear  and  calm,  the  grass  close  to  the  handkerchief  was  found  to  be  4^  warmer  than 
the  fully  exposed  grass.  On  a  third,  the  difference  was  6^.  An  analogous  fact  ia 
mentioned  by  Gersten,  who  says  that  a  horisontal  sur&oe  is  more  abundantly  dewed 
than  one  which  is  perpendicular  to  the  ground. 

2334.  Heat  from  a  covering  of  snow.  The  covering  of  snow,  the  same  author  observes, 
which  countries  in  high  latitudes  enjoy  during  tlM  winter,  has  been  very  commonly 
thought  to  be  beneficial  to  vegetable  substances  on  the  surface  of  the  earth,  as  far 
as  their  temperature  is  concerned,  solely  by  protecting  them  from  the  cold  of  the 
atmosphere.  But  were  this  supposition  just,  the  advantage  of  the  covering  would  be 
greatly  circumscribed ;  since  the  upper  parts  of  trees  and  of  tall  shrubs  are  still  exposed 
to  the  influence  of  the  air.  Another  reason,  however,  is  furnished  for  its  usefulness,  by 
what  has  been  said  above;  which  is,  that  it  prevents  the  occurrence  of  the  cold, 
which  bodies  on  the  earth  acquire,  in  addition  to  that  of  the  atmosphere,  by  the  radiation 
of  their  heat  to  the  heavens  during  still  and  clear  nights.  The  cause,  indeed,  of  this 
additional  cold  does  not  constantly  operate ;  but  its  presence,  during  only  a  few  houn^ 
might  effectually  destroy  plants  which  now  pass  unhurt  through  the  winter.  Again, 
as  things  are,  while  low  vegetable  productions  are  prevented,  by  their  covering  of  snow, 
from  becoming  colder  than  the  atmosphere  in  consequence  of  their  own  radiation, 
the  parts  of  trees  and  tall  shrubs,  which  rise  above  the  snow,  are  little  affected  by  cold 
from  this  cause ;  for  their  uttermost  twigs,  now  that  they  are  destitute  of  leaves,  are  much 
smaller  than  the  thermometers  suspended  by  me  in  the  air,  which  in  this  situation  very 
seldom  became  more  than  S^  colder  than  the  atmosphere.  The  larger  branches,  too^ 
which,  if  fully  exposed  to  the  sky,  would  become  colder  than  the  extreme  parts,  are,  io 
a  great  degree,  sheltered  by  them ;  and,  in  the  last  place,  the  trunks  are  sheltered  both  by 
the  smaller  and  larger  parts,  not  to  mention  that  the  trunks  must  derive  heat,  by 
conduction  through  die  roots,  from  the  earth  kept  warm  by  the  snow.  In  a  similar  way 
is  partly  to  be  explained  the  manner  in  which  a  layer  of  earth  or  straw  preserves  vege- 
table matters  in  our  own  fields  from  the  injurious  effects  of  cold  in  winter.  {^Ettujf  cm 
Dew.) 

2325.  The  nature  of  light  is  totally  unknown ;  the  light  which  proceeds  from  the  sun 
seems  to  be  composed  of  three  distinct  substances.  Scheele  discovered  that  a  gbss  mirror 
held  before  the  fire  reflected  the  rays  of  light,  but  not  the  rays  of  caloric ;  but  when 
a  metallic  mirror  was  phiced  in  the  same  situation,  both  heat  and  light  were  reflected. 
The  mirror  of  glass  became  hot  in  a  short  time,  but  no  change  of  temperature  took  place 
on  the  metallic  mirror.  This  experiment  shows  that  the  gUiss  mirror  absorbed  the  rays 
of  caloric,  and  reflected  thoae  of  light ;  while  the  metallic  mirror,  sufl*ering  no  change  of 
temperature,  reflected  both.  If  a  glass  plate  be  held  before  a  burning  body,  the 
rays  of  light  are  not  sensibly  interrupted,  but  the  rays  of  caloric  are  intercepted ;  for  do 
sensible  heat  is  observed  on  the  opposite  side  of  the  glass ;  but  when  the  glass  has  readied 
a  proper  degree  of  temperature,  the  rays  of  caloric  are  transmitted  with  the  same  finlity 
as  those  of  light;  and  thus  the  rays  of  light  and  caloric  may  be  separated.  ^  But 
the  curious  experiments  of  Dr.  Herschel  have  dearly  proved  that  the  invisible 
rays  which  are  emitted  by  the  sun  have  the  greatest  heating  power.  In  those 
experiments,  the  diff*erent  coloured  rays  were  thrown  on  the  bulb  of  a  very  delicate  ther- 
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mometer,  iand  their  lieftdiig  power  was  obaerred.  Tbe  heating  power  of  the  violet,  green, 
and  red  nys  were  found  to  be  to  each  other  as  the  following  numbers  :  —  Molet,  1 6-0  ; 
Green  32*4 ;  Red,  55-0.  llie  heating  power  of  the  most  refrangible  rays  was  least, 
and  this  power  increases  as  the  refrangibility  diminishes.  The  red  ni^,  therefore,  has 
the  greaiest  heating  power,  and  the  violet,  which  is  the  most  refhtngifole,  the  least  The 
illuminating  power,  it  has  been  already  observed,  is  greatest  in  the  middle  of  the 
spectrum,  and  it  diminishes  towards  both  extremities ;  but  the  heating  power,  which 
is  least  at  the  violet  end,  ixicreaaes  from  that  to  the  red  extremity  ;  and  when  the  thermo- 
meter was  placed  beyond  the  limit  of  the  red  my,  it  rose  still  higher  than  in  the  red  ray, 
which  has  the  greatest  heating  power  in  the  spectrum.  The  heating  power  of  these  invi- 
able  rays  was  greatest  at  the  distance  of  half  an  inch  beyond  the  red  ray,  but  it  was  sen- 
sable  at  the  distance  of  one  inch  and  a  half. 

2326.  Tka  influence  of  the  ttypsrent  solar  rayt  on  vegetation  has  not  yet  been  studied ; 
but  it  is  certain  that  the  rays  exercise  an  influence  independent  of  tlie  heat  they  produce. 
Thus  plants  kept  in  darkness,  but  supplied  with  heat,  air,  and  moisture,  grow  for  a  short 
time,  but  they  neii'er  gain  their  natural  colours ;  their  leaves  are  white  and  pale,  and  their 
juices  watery  and  peculiarly  saccharine :  according  to  Knight  they  merely  expend  tbe 
sap  previously  gooerated  under  the  influence  of  light.  X^^^*  '^  ^  ^'  ^ovy*s  Agr, 
Cbem.  p.  402.) 

SscT.  IL    Of  EleetricUy. 

2S27.  Eleetricai  changes  are  constantly  taking  place  in  nature,  on  the  surface  of  the 
earth,  and  in  the  atmosphere ;  but  as  yet  the  effects  of  this  power  on  vegetation  have  not 
been  correctly  estimated.  It  has  been  shown  by  experiments  made  by  means  of  the  vol- 
taic battery,  that  compound  bodies  in  general  are  capable  of  being  decomposed  by  elec- 
trical powers;  and  it  is  probable  that  the  various  electrical  phenomena  occurring 
in  our  system,  must  influence  both  the  germination  of  seeds  and  the  growth  of  plants.  It 
has  been  found  that  corn  sprouted  much  more  rapidly  in  water  positively  electrified  by 
the  voltaic  instrument,  than  in  water  negatively  electrified  ;  and  experiments  made  upon 
tbe  atmo^here  show  that  clouds  are  usually  negative ;  and,  as  when  a  cloud  is  in 
one  state  of  electricity,  the  surface  of  the  earth  beneath  is  brought  into  tbe  opposite  state, 
it  is  probable  that  in  common  cases  the  surface  of  the  earth  is  positive.  A  similar  experi- 
ment b  related  by  Dr.  Darwin.     {Phytoh^Oy  sect.  xiiL  2,  3.) 

2328.  Be^tecHng  the  nature  of  dectridty  different  opinions  are  entertained  amongst 
scientiflc  men.  By  some,  the  phenomena  are  conceived  to  depend  upon  a  single  subtile 
fluid  in  excess  in  the  bodies  said  to  be  positively  electrified,  and  in  deficiency  in  the 
bodies  said  to  be  negatively  electrified ;  a  second  class  suppose  the  effects  to  be  produced 
by  two  different  fluids,  called  by  them  the  vitreous  fluid  and  the  resinous  fluid ;  and 
others  r^ard  them  as  afilections  or  motions  of  matter,  or  an  exhibition  oi  attractive  powers 
similar  to  those  which  produce  chemical  combination  and  decomposition,  but  usually 
exerting  their  action  on^masses. 

S329.  A  profile  tiy*plication  cf  electricity.  Dr.  Darwin  observes,  to  promote  tho 
growth  of  punts  is  not  yet  discovered ;  it  is  nevertheless  probable,  that,  in  dry  seasons, 
the  erection  of  ninnerous  metallic  points  on  the  surface  of  the  ground,  but  a  few  feet 
high,  might  in  the  night  time  contribute  to  precipitate  the  dew  by  facilitating  the 
passage  of  electricity  from  the  air  into  the  earth ;  and  that  an  erection  of  such  points 
liigfacr  in  the  air  Irf  means  of  wires  wrapped  round  tall  rods,  like  angling  rods,  or 
elevated  on  buildings,  might  frequently  precipitate  showers  from  the  higher  parts  of  the 
atmo^bere.  Such  points  erected  in  gardens  might  promote  a  quicker  vegetation  of  the 
plants  in  fbeir  vicinity,  by  supplying  them  more  abundantly  with  the  electric  ether. 
{Phytoiofpa,  uiL  4.)  J.  Williams  {Climate  of  Great  Britain,  348.))  enlarging  on  this  idea, 
proposes  to  erect  large  electrical  machines,  to  be  driven  by  wind,  over  the  general  face  ol 
the  country,  for  the  purpose  of  improving  the  climate,  and  especially  for  lessening  thai 
superabundant  moisture  which  he  contends  is  yearly  increasing  from  the  increased  eva- 
ponoing  surface,  produced  by  the  vegetation  of  improved  culture,  and  especially  from 
the  increase  of  pastures,  hedges,  and  ornamental  plantations. 

Sbct.  III.     Of  fTater. 

239(X  Water  is  a  compound  qfosygfin  and  hydrogen  gas,  though  primarily  reckoned  a 
■mpk  or  dcmeotary  substance.  «  If  the  metal  called  potassium  be  exposed  in  a  glass 
tube  to  «  small  quantity  of  water,  it  will  act  upon  it  with  great  violence ;  elastic  fluid  will 
be  dJBPngaged,  which  will  be  found  to  be  hydrogen ;  and  the  same  effects  will  be 
produced  upon  the  potaaaiuni,  as  if  it  had  absorbed  a  small  quantity  of  oxygen  ;  and  the 
byviragen  disengaged,  and  the  oxygen  added  to  the  potassiiun,  are  in  weight  as  2  to  15  ; 
and  if  two  in  vohmie  of  hydrogen,  and  one  in  volume  of  oxygen,  which  have  the  weights 
of  2  and  15,  be  introduced  into  a -close  vessel,  and  an  electrical  spark  passed  through 
them,  tbcy  will  inflame  and  condense  into  17  parts  of  pure  water.*' 

A  a 
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2331.  Waier  it  ahsolvtdy  necessary  to  the  economjf  ef  vegfitaHcm  in  its  elastic  and  fluid 
states ;  and  it  is  not  devoid  of  use  even  in  its  solid  K>nn.  Snow  and  ice  are  bad  con- 
ductors of  heat ;  and  when  the  ground  is  covered  with  snow,  or  the  surfiice  of  the  soQ  or 
of  water  is  frozen,  the  roots  or  bulbs  of  the  plants  beneath  are  protected  by  the  congealed 
water  from  the  influence  of  the  atmosphere,  the  temperature  of  which,  in  northern  wia^ 
ters,  is  usually  very  much  below  the  freezing  point ;  and  this  water  becomes  the  first 
nourishment  of  the  plant  in  early  spring,  llie  expansion  of  water  during  its  con- 
gelation, at  which  time  its  volume  increases  one  twelfth,  and  its  contraction  of  bulk 
during  a  tfaaw,  tend  to  pulverise  the  soil,  to  separate  its  parts  from  each  other,  and 
to  make  it  more  permeable  to  the  influence  of  the  air. 


Chap.  IV. 
Oftke  Agency  of  the  Atmosphere  in  V^etaHon* 

2332.  The  aerial  medium  which  envdopes  the  earth  may  be  studied  chemically  and  phy- 
aically :  the  first  study  respects  the  elements  of  which  the  atmosphere  is  composed ;  and 
the  second  their  action  in  a  state  of  combination,  and  as  influenced  by  various  causes,  or 
those  phenomena  which  constitute  the  weather. 

Sect.  I.     Of  the  Elements  of  the  Atmosphere, 

2333.  Ifater,  carbonic  add  gas,  oxygen,  and  axote,  are  the  principal  substances  compos- 
ing  the  atmosphere ;  but  more  minute  enquiries  respecting  their  nature  and  agencies  are 
necessary  to  afford  correct  views  of  its  uses  in  vegetation. 

2334.  That  nmter  exists  in  the  atmosphere  is  easily  proved.  If  some  of  the  salt,  called 
muriate  of  lime,  which  has  been  just  heated  red,  be  exposed  to  the  air,  even  in  the  driest 
and  coldest  weather,  it  will  increase  in  weight,  and  become  moist ;  and  in  a  certain  time 
will  be  converted  into  a  fluid.  If  put  into  a  retort  and  heated,  it  vrill  yield  pure  water ; 
will  gradually  recover  its  pristine  state,  and,  if  heated  red,  its  former  wdght :  so  that  it 
b  evident  that  the  water  united  to  it  was  derived  from  the  air.  Tliat  it  existed  in  the 
air  in  an  invisible  and  elastic  form,  is  proved  by  the  circumstances,  that  if  a  given 
quantity  of  air  be  exposed  to  the  salt,  its  volume  and  weight  will  diminish,  provided  the 
experiment  be  correctly  made. 

2335.  The  quantity  of  water  which  exists  in  air,  as  vapour,  varies  with  the  temperature. 
In  proportion  as  the  weather  is  hotter,  the  quantity  is  greater.  At  50^  of  Fahrenheit, 
air  contains  about  ^  of  its  volume  of  vapour ;  and,  as  the  specific  gravity  of  vapour  is  to 
that  of  air  nearly  as  10  to  15,  this  is  about  ^  of  its  weight.  At  100**,  supposing  that 
there  is  a  free  conmiunication  with  water,  it  contains  about  -^  part  in  volume,  or  ^  in 
weight.  It  is  the  condensation  of  vapour,  by  diminution  of  the  temperature  of  the  atmo- 
sphere, which  is  probably  the  principal  cause  of  the  formation  of  clouds,  and  of  the 
deposition  of  dew,  mist,  snow,  or  hail. 

2336.  T7te  power  tfd^erent  substances  to  absorb  aqueous  vapour  from  the  atmosphere 
by  cohesive  attraction  has  been  already  referred  to.  The  leaves  of  Mving  plants  appear 
to  act  upon  this  vapour  in  its  elastic  form,  and  to  absorb  it.  Some  vegetables  increase 
in  weight  from  this  cause,  when  suspended  in  the  atmosphere  and  unconnected  with  the 
soil ;  such  are  the  house-leek,  and  different  species  of  the  aloe.  In  very  intense  heats, 
and  when  the  soil  is  dry,  the  life  of  plants  seems  to  be  preserved  by  the  absorbent 
power  of  their  leaves ;  and  it  is  a  beautiful  circumstance  in  the  economy  of  nature^ 
that  aqueous  vapour  is  most  abundant  in  the  atmosphere  when  it  is  most  needed  fbr  the 
purposes  of  life ;  and  that  when  other  sources  of  its  supply  are  cut  off,  this  is  most 
copious. 

2337.  The  existence  ofearbonie  add  gas  m  the  atmosphere  is  proved  by  the  fbllowing 
process :  if  a  solution  of  lime  and  water  be  exposed  to  the  air,  a  pellicle  will  speedily 
form  upon  it,  and  a  solid  matter  will  gradually  iidl  to  the  bottom  of  the  water,  and  in  a 
certain  time  the  water  will  become  tasteless  ;  this  is  owing  to  the  combination  of  tlie  lime 
which  was  dissolved  in  the  water  with  carbonic  acid  gas,  which  existed  in  the  atmospben^ 
as  may  be  proved  by  collecting  the  film  and  the  solid  matter,  and  igniting  them 
strongly  in  a  little  tube  of  platina  or  iron ;  they  will  give  out  carbonic  add  gaa,  and 
will  become  quicklime,  which,  added  to  the  same  water,  will  again  bring  it  to  the  state 
of  lime-water.  ^ 

2338.  The  quantity  of  catbonic  acid  gas  in  the  atmoH)here  is  very  small.  It  is  not  eavf 
to  determine  it  with  predsion,  and  it  must  differ  in  difl&rent  situations ;  but  where  there  is 
a  free  drculation  of  air,  it  is  probably  never  more  than  one  500th,  nor  less  than  one  SOOtfa, 
of  the  volume  of  air.  Carbonic  add  gas  is  nearly  one  third  heavier  than  the  other  elastic 
parts  of  the  atmosphere  in  their  mixed  state  j  hence,  at  first  view,  it  might  be  auppoaad 


Book  III.  THE  ATMOSPHERE.  355 

that  it  woold  be  most  abundant  in  the  lower  regions  of  tbe  atnxMpbere ;  but  unless  it  hat 
been  imrnediately  produced  at  the  surfkce  of  the  earth  in  §ome  chemical  process,  this  doct 
not  seem  to  be  the  case ;  elastic  fluids  of  different  specific  gravities  have  a  tendency  to 
eqoaUe  mixture  by  a  species  of  attraction,  and  the  different  parts  of  the  atmospbeie  aie 
oonstantl  J  agitated  and  blended  together  by  winds  or  other  causes.  De  Saussure  found 
lime-water  predintated  on  Mount  Blanc,  the  higher  point  of  Und  in  Europe ;  and  car- 
bonic add  gas  has  been  always  found,  apparently  in  due  proportion,  in  the  air  brought 
down  firom  great  heights  in  the  atmosphere  by  aeronautic  adventurers. 

2339.  The  principal  eonsumpUon  of  the  carbonic  add  in  the  atmosphere  seems  to  be  in 
affording  nourishment  to  plants ;  and  some  of  them  tLpyear  to  be  supplied  with  caibon 
chiefly  from  this  source. 

894<X  Tkejbrmation  t^  carbonic  add  g^  takes  place  during  fermentation,  combustiout 
putiefiKtion,  respiration,  and  a  number  cf  operations  taking  place  upon  the  surface  of  the 
earth ;  and  there  is  no  other  extensive  operation  known  in  nature,  by  which  it  can  be 
destroyed  but  by  v^etation. 

^  2341.  (hygen  and  azote  are  the  remaining  constituents  of  the  atmosphere.  After  a 
l^ven  portion  of  common  air  has  been  deprived  of  aqueous  vapour  and  carbonic  acid  gaa* 
it  appears  little  altered  in.  its  properties ;  it  remains  a  compound  of  oxygen  and  asote^ 
which  supports  combustion  and  animal  life.  There  are  many  modes  of  separating  these 
two  gases  from  each  other.  A  simple  one  is  by  burning  phosphorus  in  a  confined 
volmne  of  air ;  this  absorbs  the  oxygen  and  leaves  the  axote ;  and  100  parts  in  volume 
of  air,  in  which  phosphorus  has  been  burnt,  yield  79  parts  of  asote  ;  and  by  mixing  this 
asote  with  31  parts  of  fresh  oxygen  gas  artificially  procured,  a  substance  having  the 
original  characters  of  air  is  produced.  To  procure  pure  oxygen  from  air,  quicksilver  may 
be  kept  heated  in  it,  at  about  600°,  till  it  becomes  a  red  powder ;  this  powder,  when 
ignited*  will  be  restored  to  the  state  of  quicksilver  by  giving  off  oxygen. 

2342.  OMygen  ts  necessary  to  some  f  unction*  of  vegetables ;  but  its  great  importance  in 
nature  is  its  relation  to  the  economy  of  animals  It  is  absolutely  necessaiy  to  their  life. 
Atmospheric  air  taken  into  the  lungs  of  animals,  or  passed  in  solution  in  water  through 
the  gills  i^  fishes,  loses  oxygen ;  and  for  the  oxygen  lost,  about  an  equal  volume  of  car- 
bonic acid  appears. 

2343.  Tke  effects  tfaxote  in  vegetation  ore  not  distinctly  known.  As  it  is  found  in  soma 
of  the  products  o£  vegetation,  it  may  be  airbed  by  certain  plants  from  the  atmosphere. 
It  prevents  the  action  of  oxygen  from  being  too  energetic,  and  serves  as  a  medium 
in  which  the  more  essential  parts  of  the  air  act ;  nor  is  this  circumstance  unconformable 
to  the  analogy  of  nature ;  for  the  elements  most  abundant  on  the  solid  surface  of  th« 
globe  ai«  not  those  which  are  the  most  ewenrial  to  the  existence  of  the  living  beings 
bdoaging  to  iL 

2344.  Tke  actum  of  tke  atmosphere  on  plants  differs  at  different  periods  of  their  growth, 
and  varies  with  the  various  stages  of  the  developement  and  decay  of  their  organs.  If  a 
healthy  seed  be  moistened  and  exposed  to  air  at  a  temperature  not  below  45°,  it  soon 
genninafees,  and  shoots  fiarth  a  plume,  which  rises  upwards,  and  a  radicle  which  descends. 
If  the  air  be  confined,  it  is  found  that  in  the  process  of  germination  the  oxygen,  or  a  part 
of  it,  is  absorbed.  The  ata^  remains  unaltered ;  no  carbonic  add  is  taken  away  from 
&e  air  ;  on  the  contrary,  some  is  added.  Seeds  are  incapable  of  germinating,  except 
when  oxygen  is  present.  In  the  exhausted  receiver  of  the  air-pump,  in  pure  axote>  or 
m  pure  csrtxmic  add,  when  moistened  they  swell,  but  do  not  vegetate ;  and  if  kept  in 
flicae  gases,  lose  their  living  powers,  and  undergo  putrefaction.  If  a  seed  be  examined 
before  germination,  it  will  be  found  more  or  less  insipid,  at  least  not  sweet ;  but  after 
germtnation  it  is  always  sweet.  Its  coagulated  mucilage,  or  starch,  is  converted  into 
sngv  in  the  process ;  a  substance  difiicult  of  solution  is  changed  into  one  easily  soluble  | 
and  the  sugar  carried  through  the  oelk  or  vessels  of  the  cotyledons  is  the  nourishment  of 
&e  infoot  plant.  The  absorption  of  oxygen  by  the  seed  in  germination  has  been  com- 
pared to  its  absorption  in  produdng  &  evolution  of  festal  life  in  the  egg ;  but  this 
analogy  is  only  remote.  All  animals,  from  the  most  to  the  least  perfect  classes,  require 
a  supply  of  oxygen.  From  the  moment  the  heart  begins  to  pulsate  till  it  ceases  to  beat, 
the  aeration  of  the  blood  is  constant,  and  the  function  of  respiration  invariable :  carbonic 
add  b  given  off  in  the  process;  but  the  chemical  change  produced  in  the  blood  is 
mknown  ;  nor  is  there  any  reason  to  suppose  the  formation  of  any  substance  similar  to 
sugar.  It  is  evident,  that  in  all  cases  of  semination,  the  seeds  should  be  sown  so  as  to  be 
folly  exposed  to  the  influence  of  the  air ;  and  one  cause  of  the  unproductiveness  of  cold 
d^fey  adhesiTe  soils  is,  that  the  seed  is  coaled  with  matter  impermeable  to  air.  In  sandy 
soils  the  earth  is  alvrays  suffidently  penetrable  by  the  atmosphere ;  but  in  clayey  soils 
there  can  scarcely  be  too  great  a  mechanical  division  of  ptots.  Any  seed  not  fuUy- 
soppfied  with  air,  always  produces  a  weak  and  diseased  pknL  We  have  already  seen 
that  carbon  is  added  to  plants  from  the  air  by  the  process  of  vegetation  in  sunshine  ;  and 
oxygen  is  added  to  the  atmosphere  at  the  same  time.     It  is  worthy  of  remark  that  the 
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absence  of  light  is  necessary  to  tlie  fonnadon  of  sugar  in  the  germination  of  i 
its  presence  to  the  production  of  sugar  in  fruits.  The  following  is  the  late  Dr.  Murray's 
ingenious  explanation  of  these  remarkable  facts.  The  seed  consists  chiefly  of  farinaceous 
matter,  which  requires  oxygen  to  convert  it  into  sugar.  Now  living  vegetables  appear  to 
absorb  oxygen  in  the  dark :  unripe  fruits  usually  contain  an  add,  that  is,  have  an  excen 
ofoan/gen;  and  light  is  favourable  to  the  evolution  of  oxygen  from  living  plants.  (T.) 

2345.  Those  changes  in  the  atmosphere  which  constitute  the  most  important  meteorological 
phenomena  may  be  classed  under  five  distinct  heads;  the  alterations  that  occur  in  the 
weight  of  the  atmosphere ;  those  that  take  place  in  its  temperature ;  the  changes  produced 
in  its  quantity  by  evaporation  and  rain ;  the  excessive  agitation  to  which  it  is  frequently 
subject ;  and  the  phenomena  arising  from  electric  and  other  causes,  viiiich  at  particular 
times  occasion  or  attend  the  precipitations  and  agitations  alluded  to.  All  the  above 
phenomena  prove  to  demonstration  that  constant  changes  take  place,  the  consequeooea  of 
new  combinations  and  decompositions  rapidly  following  each  other. 

2346.  With  respect  to  the  changes  in  the  weight  of  the  atmosphere,  it  is  generally  known 
that  the  instrument  called  the  barometer  shows  the  weight  of  a  body  of  air  immediately 
above  it,  extending  to  the  extreme  boundary  of  the  atmosphere,  and  the  base  of  whidi  is 
equal  to  that  of  the  mercury  contained  within  it.  As  the  level  of  the  sea  is  the  lowest 
point  of  observation,  the  column  of  air  over  a  barometer  placed  at  that  level  is  the  longest 
that  can  be  obtained. 

SS47.  Tke  variatioHs  qf  the  barometer  between  the  tiopicB  are  very  trifling:  thev  IncreasegnuluaOy  as 
the  latitude  advances  towards  the  poles,  till  in  the  end  it  amounts  to  two  or  three  mcbea.  The  fDllowing 
Table  will  explain  this  gradual  increase :  — 

S34a  The  range  qf  the  barometer  H  eomsMerab^ 
less  fn  North  America  tMan  in  the  correspondbig 
tatUudet  ttf  Ewope^  particularly  in  Virginil^  wbers 
it  never  exceeds  I'l.  The  range  is  more  considerable 
at  the  level  of  the  sea  than  on  mountains;  and  in  the 
same  desree  of  latitude  it  is  in  the  invcne  ratio  of 
the  height  of  the  place  above  the  levd  of  the  sea 
Cotte  composed  a  table,  which  has  been  published  in 
the  Journal  de  PJ^ique,  fhim  which  it  appeam 
extremely  probable,  that  the  liarometer  has  an  in. 
variable  tendency  to  rise  iMtwecn  the  morning  and 
the  evening,  and  that  this  impulse  is  most  oon. 
siderable  ftt>m  two  in  the  afternoon  till  nine  at  night, 
when  the  greatest  devation  is  accomplished ;  bot  the 
elevation  at  nine  diflbrs  from  that  at  two  by  four  twelfths,  while  that  of  two  varies  from  the  devation  of 
the  rooming  only  by  one  twelfth,  and  that  in  particular  climates  the  greatest  elevation  is  at  two  o^doclE. 
The  observations  of  Cotte  confirm  those  of  Luke  Howard ;  and  fVom  them  it  u  concluded,  that  the  . 
barometer  is  influenced  by  some  depressing  cause  at  new  and  IVill  moon,  and  that  some  other  makes  it 
rise  at  the  Quarters.  This  coincidence  is  most  considerable  in  fkir  and  calm  weather  ;  the  depresiioD  in 
the  interval  between  the  quarters  and  conjunctions  amounts  to  one  tenth  of  an  inch,  and  the  rise  flrvno 
the  conjunctions  to  the  qiuirters  is  to  the  same  amount    Tlie  range  of  this  instrument  is  found  to  be 

E eater  in  winter  than  in  summer ;  for  instonoe,  the  mean  at  York,  during  the  months  from  October  to 
arch  inclusive,  in  the  year  1774,  was  1-4S,  and  in  the  six  summer  months  1*016. 
2349.  The  more  serene  and  settled  the  weather^  the  higher  the  barometer  ranges :  calm  weather,  with  a 
tendency  to  rain,  depresses  it ;  high  winds  have  a  simOar  efllbct  on  it ;  and  the  greatest  elevation  oocun 
with  easterly  and  northerly  winds ;  but  the  south  produces  a  directly  contrary  efffect 

2350.  The  variations  in  the  temperature  qf  the  (sir  in  any  particular  place,  exclusive  of 
the  differences  of  seasons  and  climates,  are  very  considerate.  These  changes  cannot  be 
produced  by  heat  derived  from  the  sun,  as  its  rays  concentrated  have  no  kind  of  effect  oo 
air ;  these,  however,  heat  the  surface  of  our  globe,  from  which  heat  is  communicated  to 
the  immediate  atmosphere;  it  is  through  this  fact  that  the  temperature  is  highest  where 
the  place  is  so  situated  as  to  receive  with  most  effect  the  rays  of  the  sun,  and  that  it 
varies  in  each  region  with  the  season ;  it  is  also  the  cause  why  it  decreases  in  proportion 
to  the  height  of  the  aur  above  the  surface  of  the  earth.  '^The  most  perpendicular  laya 
falling  on  the  globe  at  the  equator,  there  its  heat  is  the  greatest,  and  that  heat  decreasea 
gradually  to  the  poles,  of  course  the  temperature  of  the  air  is  in  exact  unison  ;  from  this 
it  appears  that  the  air  acquires  the  greatest  degree  of  warmth  at  the  equator,  whence  it 
becomes  insensibly  cooler  till  we  arrive  at  the  poles;  in  the  same  manner  the  air 
immediately  above  the  equator  cools  gradually.  Though  the  temperature  sinks  as  it 
approaches  the  pole,  and  is  highest  at  the  equator,  yet  as  it  varies  continually  with  the 
seasons,  it  is  impossible  to  form  an  accurate  idea  of  the  progression  without  f( 
mean  temperature  for  a  year,  from  that  of  the  temperature  of  every  d^ree  of  latitude 
every  day  of  the  year,  which  may  be  accomplished  by  adding  together  the  whole  of  the 
observations  and  dividing  by  their  number,  when  the  quotient  will  be  the  mean  tem^ 
perature  for  the  year.  The  **  diminution,"  says  Dr.  Hiomson,  "  from  the  pole  to  the 
equator  takes  place  in  arithmetical  progression ;  or  to  speak  more  properly,  the  annual 
temperature  of  all  the  latitudes  are  arithmetical  means  between  the  mean  annual  tem- 
perature of  the  equator  and  the  pole ;  and,  as  frur  as  heat  depends  on  the  action  of  solar 
rays,  that  of  each  month  is  aa  the  mean  altitude  of  the  sun,  or  rather  as  the  sine  of  the 
sun's  altitude.  Later  observations,  however,  have  shown  that  all  the  formulas  for  caW 
colating  the  mean  temperatures  of  different  latitudes,  which  are  founded  on  Mayei^ 
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EmiHrical  Equadon,  though  tolerably  accurate  in  the  Northern  Atlantic  Ocean,  to 
latitude  €CP,  are  totally  inecondleable  with  observations  in  very  high  latitudes ;  and  on 
the  meridians,  from  70^  to  90^  W.  and  E.  of  London.  The  results  of  late  arcu'c 
voyages,  and  of  Russian  traveb,  have  been  satisfactorily  shewn,  by  Dr,  Brewster  {Edin. 
PkiL  Tr,)f  to  prove  tfie  existence  of  tivo  meridians  of  greatest  cold  in  the  northern 
hemisphere ;  and  the  mean  temperature  of  particular  countries  varies,  not  only  according 
to  the  parallels  of  latitude,  but  also  according  to  their  proximity  to  these  two  cold 
wseridUnu^  (T.) 

2351.  Inconsiderable  seas,  in  temperate  and  cold  climates,  are  colder  in  winter  and 
warmer  in  summer  than  the  main  ocean,  as  they  are  necessarily  under  the  influence  of 
natural  <^>eradons  from  the  land.  Thus  the  Gulf  of  Bothnia  is  generally  frozen  in 
winter,  but  the  water  is  sometimes  heated  in  the  summer  to  70°,  a  state  which  the 
opposite  part  of  the  Atlantic  never  acquires  ;  the  German  Sea  is  five  degrees  warmer  in 
summer  than  the  Atlantic,  and  more  than  three  colder  in  winter ;  the  Mediterranean  is 
almost  throughout  warmer  both  in  winter  and  summer,  which  therefore  causes  the  Atlantic 
to  flow  into  it;  and  the  BUurk  Sea,  being  colder  than  the  Mediterranean,  flows  into  the 
latter. 

SSSfi.  J%e  eastern  parts  <if  North  America^  as  it  iq>pc«n  firom  meteorological  tables,  have  a  much  colder 
air  than  the  oppoaite  European  coast,  and  fall  chort  of  the  standard  by  about  ten  or  twelve  dcfrrecs. 
There  are  aerenil  causes  which  produce  this  con«lderabIc  dilftrence.  The  greatest  elevation  in  North 
America  is  between  the  40Ch  and  50th  decree  ot  north  latitude,  and  the  lUOth  and  llOih  of  lungitudc  west 
fton  LocMloD ;  and  there  the  most  oonsiderable  rivers  have  their  origin.  The  height  alone  will  partly 
expUin  whjr  this  tract  is  colder  than  it  would  otherwise  b« ;  but  there  are  other  causes,  and  tlinsc  are 
most  extensive  forests,  and  large  swamps  and  morasses,  all  of  which  exclude  heat  fVoni  the  earth,  and 
eomequeotly  prevent  it  flrom  ameliorating  the  rigour  of  winter.  Many  extensive  lakes  lie  to  the  east,  and 
Hudsoo'^  Bay  more  to  the  nc»th ;  a  chain  of  mountains  extends  on  the  south  of  the  latter,  and  those 
eqoaOj  prevent  the  accumulation  of  heat;  besides,  this  bay  is  bounded  on  the  east  by  the  mountainous 
eoQDtry  of  LabradOT,  and  has  many  islands;  from  all  wHich  circumstances  arise  tne  lowncss  of  the 
tempenture,  and  the  piercing  cold  of  the  north-west  winds.  The  annu.il  decrease  of  the  forests  for  the 
puxpQW  of  clearing  the  ground,  and  the  consumption  for  building  and  fuel,  is  supposed  to  have  occasioned 
acooaideraUe  decrease  of  cold  in  the  winter;  and  if  this  should  be  the  result,  much  will  yet  be  done 
towsnb  bringiing  the  temperature  of  the  European  and  American  continents  to  something  like  a  level 

2353.  Continents  Iiave  a  colder  atmosphere  than  islands  situated  in  the  same  degree  of 
laititude ;  and  countries  lying  to  the  windward  of  the  superior  classes  of  mountains,  or 
forests,  are  warmer  than  those  which  are  to  the  leeward.  Earth  always  possessing  a 
certain  degree  of  moisture,  has  a  greater  capacity  to  receive  and  retain  heat  than  sand 
or  stones,  the  latter  therefore  are  heated  and  cooled  with  more  rapidity:  it  is  from 
this  circumatance  that  the  intense  heats  of  Africa  and  Arabia,  and  the  cold  of  Terra  del 
Fiaego,  are  derived.  The  temperature  of  growing  vegetables  changes  very  gradually ; 
but  there  is  a  considerable  evaporation  from  them  :  if  those  exist  in  great  numbers,  and 
congregated,  or  in  forests,  their  foliage  preventing  the  rays  of  the  sun  from  reaching  the 
earth,  it  is  perfectly  natural  that  the  immediate  atmosphere  must  be  greatly  afl*ected  by  the 
ascent  of  dulled  vapours. 

3354.  Our  next  object  is  the  ascent  and  descent  ofwaier:  the  principal  appearances  of 
this  element  are  vapour,  clouds,  dew,  rain,  frost,  hail,  snow,  and  ice. 

8355.  Vapowr  is  water  rarefied  by  heat,  in  consequence  of  which,  becoming  lighter  than 
the  atmosphere,  it  is  raised  considerably  above  the  surface  of  the  earth,  and  afterwards  by 
a  partial  condensation  fonna  clouds.  It  differs  from  exhalation,  which  is  properly  a 
di^Knion  of  dry  particles  from  a  body.  When  water  is  heated  to  212^  it  boils,  and  is' 
rapidly  converted  into  steam;  and  the  same  change  takes  place  in  much  lower 
temperatures ;  but  in  that  case  the  evaporation  is  slower,  and  the  elasticity  of  the  steam 
is  smaller.  As  a  very  considerable  proportion  of  the  earth's  surface  b  covered  with  water, 
and  as  this  water  is  constantly  evaporating  and  mixing  with  the  atmosphere  in  the  state 
of  vapour,  a  precise  determination  of  the  rate  of  evaporation  must  be  of  very  great  im- 
portance in  meteorology.  Evaporation  is  confined  entirely  to  the  surface  of  the  water ; 
hence  it  is,  in  all  cases,  proportional  to  the  surface  of  the  water  exposed  to  the  atmosphere. 
Much  more  vapour  of  course  rises  in  maritime  countries  or  those  interspersed  with  lakes, 
titan  in  inland  countries.  Much  more  vapour  rises  during  hot  weather  than  during 
cold :  hence  the  quantity  evaporated  depends  in  some  measure  upon  temperature.  The 
quantity  of  vapour  whidi  rises  fh>m  water,  even  when  the  temperature  is  the  same,  varies 
according  to  circumstances.  It  is  least  of  all  in  calm  weather,  greater  when  a  breeze 
Mows,  and  greatest  of  all  with  a  strong  vrind.  From  experiments,  it  a)>pears,  that 
the  quantity  of  vapour  raised  annually  at  Manchester  is  equal  to  about  25  inches  of 
rain.  If  to  this  we  add  five  inches  for  the  dew,  with  Dalton,  it  will  make  the  annual 
eva^Mration  30  inches.  Now,  if  we  consider  the  situation  of  England,  and  the  greater 
quantity  of  vapour  raised  from  water,  it  will  not  surely  be  considered  as  too  great  an 
allowance,  if  we  estimate  the  mean  annual  evaporation  over  the  whole  surface  of  the 
globe  at  35  inches. 

2356.  A  cUmd  is  a  mass  of  vapour,  more  or  less  opaque,  formed  and  sustained  at 
oooaidenble  height  in   the  atmosphere,  probably  by  tlie  joint  agencies  of  heat  and 
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electridt}'.  The  first  successful  attempt  to  arrange  the  diversified  forms  of  clouds,  under 
a  few  general  modlficatioas,  was  made  by  Luke  Howard,  Esq.  We  shall  gire  here  a 
brief  account  of  his  ingenious  classification. 

2357.   The  simple  modifications  are  thus  named  and  defined:  —  1.  Cirrus,  parallel^ 
flezuous,  or  diverging  fibres,  extensible  in  any  or  in  all   directions  (Jig.  207.  a)  ; 
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2.  Cumulus,  convex  or  conical  heaps,  increasing  upwards  from  a  horixontal  base  (h)  ; 
S.   Stratus,  a  widely-extended,  continuous,  horizontal  sheet,  increasing  from  below  (c). 

2358.  l^ie  intermediate  modifictUiont  which  require  to  be  noticed  are,  4.  Cirro-cumulus, 
small,  well  defined,  roundish  masses,  in  close  horizontal  arrangement  (d) ;  5.  Cbro- 
stratus,  horizontal,  or  slightly  inclined  masses,  attenuated  towards  a  part  or  die  whole  of 
their  circumference,  bent  downward  or  undulated,  separate,  or  in  groups  consisting  of 
small  clouds  having  these  characters  (e). 

2:359.  The  compound  modifications  are,  6.  Cumulo-stratus,  or  twain  cloud ;  the  cim>- 
stratus  blended  with  the  cumulus,  and  citlicr  appearing  intermixed  with  the  heaps  of  the 
latter,  or  superadding  a  wide-spread  structure  to  its  base  (/)  j  7.  Cumulo-drro-stratus, 
or  Nimbus  ;  tlie  rain-cloud,  a  cloud  or  system  of  clouds  frqm  which  rain  is  faUing.  It 
is  a  hoiizontal  sheet,  above  which  the  cirrus  spreads,  while  the  cumulus  enters  it  laterally 
and  from  l>eneath  (g,  g) ;  8.  Tlie  Fall  Cloud,  resting  apparently  on  the  surfivre  of  the 
ground  (A). 
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2S8Ql  TV  etmu  ■ppean  to  have  the  least  detmij,  the  greatest  elevation,  the  greatovt  variety  of  extent 
and  directioo,  and  to  apitear  eailiett  in  ferene  weather,  being  indirateil  by  a  fcAv  thrfxU  p<>iicillcd  oii  the 
dkj,  B^Bve  storm*  Iher  appear  lower  and  denca*,  and  luually  In  the  quarter  opixMite  to  that  iroin  which 
the  Btotm  ariies^  Steady  high  winda  are  alio  preceded  and  attended  by  cirroiu  streaks,  running  quite 
acrcw  the  aky  in  the  direction  they  Mow  In. 

236L  The  emamius  has  the  densest  structure,  is  ftmned  hi  the  lower  atmosphere,  and  moves  along  with 
the  current  next  the  earth.  A  small  Irregular  spot  first  Mipean,  and  is,  as  it  were,  the  nucifus  tin  which 
Owy  increase  The  lower  surfiM:c  continues  irregularly  plane,  while  the  upper  ri»«  into  conical  or  hemi. 
aphcfica]  heaps :  whidi  may  afterwards  continue  long  nearly  of  the  sane  bulk,  or  rapidly  ri«e  into  moun. 
taiaa  They  will  begin,  in  fair  weather,  to  form  some  hours  after  sunrise,  arrive  at  their  maximum  in 
the  hottest  part  of  the  afternoon,  then  go  on  dimiaishlne,  and  totally  disperse  about  tuntet.  Previously 
to  rain  the  cumulus  increases  rapidly,  appears  lower  in  toe  atmosphere,  and  with  its  turfjcr  full  of  I<xmc 
fleeces  or  protuberances.  The  formation  of  large  ctmmli  to  leeward  In  a  strong  wind,  indicates  the  ap. 
pnach  of  a  calm  with  rain.  When  they  do  not  disappear  or  subside  about  sunset,  but  continue  to  rise, 
thunder  la  to  be  expected  In  the  night 

2362.  ne  ttraiiu  has  a  mean  degree  of  density,  and  is  the  lowest  of  clouds,  its  inferior  surface  commonly 
resting  on  the  earth  in  water.  This  is  properly  the  doud  of  night,  appearing  about  aunfeet.  It  (omprew 
hcnds  all  those  creeping  mifts  which  in  calm  weather  ascend  in  spreading  sheets  ^like  an  inundation  of 
water)  ftom  the  bottoms  of  valleys,  and  the  surfaces  of  lakes  and  rivers.  On  the  return  of  the  sun,  the 
level  mttte  of  this  cloud  begins  to  put  on  the  n>pearancc  of  cumulus,  the  whole  at  the  Mroc  time  separat. 
teg  ft«B  the  ground.  The  continujty  is  next  destroyed,  and  the  cloud  ascends  and  evaporates,  or  passes 
off  with  the  appearance  of  the  nascent  cumolua  Tnis  has  long  been  experienced  as  a  progno»tic  of  fair 
weather. 

S9SS.  TroMsiUam  qf  forma.  The  cirrus  having  oontinued  fat  watt  time  Increasing  or  stationary,  usually 
passes  either  to  the  drro^umulua  or  the  cirnxrtratus,  at  the  same  time  descending  to  a  lower  sution  in 
the  atmosphere:  This  modification  forms  a  very  beautiftil  sky,  and  is  frequently  in  summer  an  attendant 
on  warm  and  dry  weather.  The  cirro-stratus,  when  seen  in  the  distance,  frequently  gives  the  idea  of 
shoak  of  fish.  It  precedes  wind  and  rain ;  Is  seen  in  the  intervals  of  storms ;  and  sometimes  alternates 
srith  the  eirro-cumuhis  in  the  same  cloud,  when  the  difl^ent  evolutions  form  a  curious  spectacle.     A 


93S4.  Dew  is  the  moisture  insensibly  deposited  from  tbe  atmospbera  on  the  suifaoe  of 
the  earth.  This  moistare  is  precipitated  by  the  cold  of  the  body  on  which  it  appears^  and 
wfll  be  mote  or  less  abundant,  not  in  proportion  to  the  coldness  of  that  body,  but  in  pn^ 
portion  to  tbe  existing  state  of  tlie  air  in  regard  to  moistura.  It  is  commonly  supposed 
that  the  formation  of  dew  produces  cold,  but  like  every  other  pradpiCation  of  water  from 
the  atnoospbere,  it  must  eventually  produce  beat. 

SasSL  Fkemomema  tfdne.  Aristotle  justly  remarked,  that  dew  appesis  only  on  eilm  and  dear  nights. 
Dc  WeOt  showi,  that  very  little  is  ever  deposited  hi  opposite  circumstances ;  and  that  little  only  when  the 
are  very  hl^  It  is  never  teen  on  nights  both  cloudy  and  windy :  and  If  in  the  course  of  the  night 
idler,  mm  bang  serene,  should  become  dark  and  stormy,  dew  which  has  been  deposited  will  disap. 
In  c^m  weather.  If  the  sky  be  partially  covered  with  douds,  more  dew  will  appcor  than  If  It  were 
y  uncovered.  Dew  probably  bc^fins  In  the  country  to  appear  upon  gran  In  places  shaded  fhxn  the 
during  dear  and  calm  weather,  soon  after  the  heat  of  the  atmoqihere  has  declhted,  and  continues  to 
oe  neposited  through  the  whole  night,  and  for  a  little  after  sunrise.  Its  Quantity  will  depend  in  some 
■Masare  on  the  proportion  of  moisture  In  the  atmosphere,  and  is  consequentiv  greater  after  rain  than  after 
a  kmg  tract  of  ory  weather ;  and  in  Europe,  with  southerly  and  westerly  winds,  than  with  those  which 
blow  Dmn  tbe  north  and  the  east  The  direction  of  the  sea  determines  this  relation  of  the  winds  to  dew; 
tat  in  E^ypt,  dew  la  scaredy  ever  observed  except  while  the  northerly  or  E^teslan  winds  prevail  Hence 
alao  dew  is  gencrallT  mme  abundant  In  spring  and  autumn  than  In  summer.  It  is  alwavs  very  copious 
en  thoee  dear  nlgnts  which  are  fdlowcd  by  misty  morninga,  which  show  the  air  to  be  loaded  with 
moistare ;  and  a  clear  morning  following  a  cloudy  night  determines  a  plentiful  deposition  of  the  retained 
vapouK.  when  warmth  of  atmosphere  m  compatible  with  dearnesa,  as  is  the  caac  in  southern  latitudes, 
though  seUora  in  our  country,  the  dew  becomes  much  more  copious,  because  the  air  then  contains  more 
■dscnre._  Dew  eontinuea  to  form  with  increased  oopiouanesa  as  the  night  advances,  ftom  the  increased 
leftj^^eiatmo  of  the  ground. 

S3B3L  GosMr  vfdew.  Dew,  aeoonllng  to  Aristotle,  is  a  spedes  of  rain,  formed  In  the  lower  atmosphere: 
ia  roneniiMia*  of  its  moisture  bdng  condensed  by  the  cold  of  the  night  bito  minute  drops.  Opinions  of 
tbis  kiw^  says  Dr.  Wdls,  are  still  entertained  W  nuiny  persons,  among  whom  is  the  very  ingenious  Pro- 
fessor Leslie.  (JMML  vf  Heat  and  Moisture,  p.  37.  and  132.)  A  fact,  however,  first  Uken  notice  of  by 
fcirsrtn,  who  pitfdiabad  hia  TYeaHse  on  Dew  In  1773,  proves  them  to  be  erroneous ;  for  he  found  that  bodies 
dittle  elevated  In  the  air  often  become  moist  with  dew,  while  similar  bodies,  lying  on  the  ground,  remain 
fry,  tboi^  neeemarily,  ftom  thdr  position,  aa  liaUe  to  be  wetted,  by  whatever  falls  ftom  the  heavens,  as 

'^'  "^ The  above  notion  is  perfectly  reftited  by  the  fact,  that  metallic  surfaces  exposed  to  the  air  in 

I  position  remain  dry,  while  every  thing  around  them  is  covered  with  dew.  After  a  long 
1  oi  drought,  when  the  air  was  very  still  and  the  sky  serene,  Dr.  Wells  exposed  to  the  sky, 
iotcs  before  sunset,  previously  weighed  parcds  of  wool  and  swandown,  upon  a  smooth,  unpainted, 
1  perfectly  dry  fir  tame,  5  feet  long,  3  broacl,  and  nearly  3  in  height,  which  had  been  placed,  an  hour 
oeriaTCL  In  the  sunshine.  In  a  large  levd  grassfiekL  The  wool,  1*2  minutes  after  sunset,  was  found  to  1x3 
HP  ooider  than  tbe  air,  and  to  have  acquired  no  weight  The  swandown,  the  quantity  of  which  was  much 
neater  than  that  of  the  wool,  was  at  the  same  time  13f^  colder  than  the  air,  and  was  also  without  anv  ad. 
ditiooal  weight  In  90  minutes  more  the  swandown  was  14^0  colder  than  the  neighbouring  air,  and  was 
stiD  without  any  increase  of  Its  weight  At  the  same  time  the  srass  was  15°  colder  than  the  air  lour  feet 
above  the  ground.  Dr.  Wells,  bf  a  copious  induction  of  facts  derived  ftom  observation  and  cx|x.'rinicnt, 
cstabfisbes  thepnipodtion,  that  bodies  become  cokler  than  the  neighbouring  air  before  they  arc  dewed. 
Tbe  eoid  therenwv.  whidi  Dr.  Wilson  and  H  Six  conjectured  to  be  the  effect  of  dew,  now  appcani  to  be 
its  cause.  But  what  makes  the  terrestrial  surface  colder  than  the  atmosphere  V  The  radiation  or 
prafection  of  heat  into  tree  spaoa  Now  the  researches  of  Professor  Leslie  and  Count  Rumford  have  de. 
monatratcd  that  diflfferent  bodies  project  heat  with  very  different  degrees  of  force  In  the  operation  of 
this  principle  therefore,  conjoined  with  the  power  of  a  concave  mirror  of  cloud,  or  any  other  awning,  to 
tcflect  or  urow  down  again  those  caloric  emanations  which  would  be  dissipated  in  a  dear  sky,  we  shall 
fad  a  nintion  of  the  moat  mjfterftoua  phenomena  of  dew. 

9367.  Ram.  Luke  Howard,  who  may  be  considered  as  our  most  accurate  scientific 
meteorologist,  is  inclined  to  think  that  rain  is  in  almost  every  instance  tbe  result  of  the 
dectrical  action  of  clouds  upon  each  other. 
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2S6&  Phenomena  qf  rain.  lUf  n  nerer  defceodi  till  the  tnuuparancy  of  the  air  oeatei,  and  Cbe  Inviaible 
Tapoun  become  resicular,  when  oloudt  form,  and  aft  length  toe  drop*  fUl :  doudi,  initead  of  forming 
gradual!  V  at  once  throughout  all  parts  of  the  hoiizoo,  generate  in  a  particular  spot,  and  ImpercqitiblT  in. 
crease  till  the  whole  expanse  is  MMcured. 

2369.  The  cause  of  rain  is  thus  accounted  for  by  Hutton  and  Dalton.  If  two  masses 
of  air  of  unequal  temperatures  are,  when  saturated  with  rapour,  intermixed  by  the 
ordinary  currents  of  the  winds,  a  precipitation  ensues.  If  the  nmsses  are  under  satu> 
ration,  then  less  precipitation  takes  place,  or  none  at  all,  according  to  the  degree.  Also 
the  warmer  the  air,  the  greater  is  the  quantity  of  vapour  precipitated  in  like  circumstances. 
Hence  the  reason  why  rains  are  heavier  in  summer  than  in  winter,  and  in  warm  countries 
than  in  cold. 

2370.  The  quantUy  tfraint  taken  at  an  annual  mean,  is  the  greatest  at  the  equator,  and 
it  lessens  gradually  to  the  poles ;  at  which  there  are  fewer  days  of  rain,  the  number  in^ 
creasing  in  proportion  to  the  distance  from  them.  From  north  latitude  IS^  to  43"  the 
mean  nmnber  of  rainy  days  is  78 ;  from  43^  to  46^  the  mean  number  is  103 ;  from  469 
to  5CP,  134;  and  from  51^  to  60^,  161.  Winter  often  produces  a  greater  number  of 
rainy  days  than  summer,  though  the  quantity  of  rain  is  more  considerable  in  the  latter 
than  in  the  former  season ;  at  Petersburgh  rain  and  snow  fall  on  an  average  84  dajrs  of 
the  winter,  and  the  quantity  amounts  to  about  five  inches ;  on  the  contrary,  the  summer 
produces  eleven  inches  in  about  the  same  number  of  days.  Mountainous  districts  are 
subject  to  great  fidls  of  rain ;  among  the  Andes  particularly,  it  rains  almost  incessantly, 

.while  the  flat  country  of  Egypt  is  consumed  by  endless  drought.  Dalton  estimates  the 
quantity  of  rain  falling  in  England  at  31  ipches.  The  mean  annual  quantity  of  rain  for 
the  whole  globe  is  34  inches. 

2371.  The  cause  why  less  rainfalls  m  tfte  first  six  months  of  the  year  than  in  the  last  nat 
months  is  thus  explained.  The  whole  quantity  of  water  in  the  atmosphere  in  January 
is  usually  about  three  inches,  as  appears  from  the  dew  point,  which  is  then  about  32^  ; 
now  the  force  of  vapours  of  that  temperature  is  0*2  of  an  inch  of  mercury,  which  is  equal 
to  2*8  or  three  inches  of  water.  The  dew  point  in  July  is  usually  about  58®  or  59®,  cor- 
responding to  0*5  of  an  inch  of  mercury,  which  is  equal  to  seven  inches  of  water.  Thus 
it  is  evident  that,  in  the  latter  month,  the  atmosphere  contains  four  inches  of  water  more 
than  in  the  former  month.  Hence,  supposing  the  usual  intermixture  of  currents  of  air 
in  both  the  intervening  periods  to  be  the  same,  the  rain  ought  to  be  four  inches  less  in 
the  former  period  of  the  year  than  the  average,  and  four  inches  more  in  the  latter  period, 
making  a  difference  of  eight  inches  between  the  two  periods,  which  nearly  accords  with 
the  preceding  observations. 

2372.  The  mean  monthly  and  annual  quantities  of  rain  at  various  places,  deduced  fwm. 
the  average  for  many  years,  by  Dalton,  is  given  in  the  following  Table;  — 
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3199 

2746 

1-807 

1-9U0 

2S47 

s-ios 

September 

31»1 

3-654 

2-289 

3751 

4-874 

4-350 

1-617 

1-842 

1-550 

4140 

3-135 

October     . 

3^22 

3724 

31)79 

4151 

5-439 

4143 

2-297 

2'092 

1780 

4-741 

3-537 

November 

3-360 

3-441 

2-634 

3775 

4785 

3174 

1-904 

2-224 

1720 

4-187 

3*190 

December. 

3-832 

3*288 

2-569 

s-a35 

6-0B4 

3-142 

1-981 

1736 

1-600 

2-397 

3-05B 

36-140   ! 

34121 

27-664 

39714 

53-944 

36-919 

21-331 

20«86 

I8«19 

33-977 

2373.  Frost,  bein^  derived  from  the  atmosphere,  natiually  proceeds  from  the  upper  parts 
of  bodies  downwards ;  so  the  longer  a  frost  is  continued,  the  thicker  the  ice  becomes 
upon  the  water  in  ponds,  and  the  deeper  into  the  earth  the  ground  is  frosen.  In  about 
16  or  17  days'  frost,  Boyle  found  it  had  penetrated  14  inches  into  the  ground.  At 
Moscow,  in  a  hard  season,  the  frost  will  penetrate  two  feet  deep  into  the  ground  ;  and 
Captain  James  found  it  penetrated  10  feet  deep  in  Charlton  Island,  and  the  water  in  the 
same  island  was  frozen  to  the  depth  of  six  feet.  Scheffer  assures  us,  that  in  Sweden  the 
frost  pierces  two  cubits  (a  Swedish  ell)  into  the  earth,  turning  what  moisture  u  found 
there  into  a  whitish  substance  like  ice ;  and  into  standing  water  three  ells  or  more.  Hie 
same  author  also  mentions  sudden  cracks  or  rifts  in  the  ice  of  the  lakes  of  Sweden,  nine 
or  ten  feet  deep,  and  many  leagues  long ;  the  rupture  being  made  with  a  noise  not  less 
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lood  than  if  many  guns  were  disdmrged  together.     By  such  means,  however,  the  iishea 
are  furnished  with  air,  so  that  they  are  rarely  found  dead. 

8574.  Tk€  kbiary  qffroiU  AimUbei  TCiy  extnuwdlnary  facta.  The  tree*  are  often  scorched  and  burnt  up, 
M  with  the  nuMt  exceniYe  beat.  Id  conwouence  of  the  Muaratfon  of  water  from  the  air,  which  is  therefore 
very  drTiog.  In  the  gre«t  frost  in  1683,  the  trunki  of  oak,  a«h,  walnut,  and  other  tree*,  were  mUerably 
anfit  and  cleft,  ao  that  they  might  be  aeen  through,  and  the  cracks  often  attended  with  droadnu  noiaet  like 
the  explodob  offlre^anna. 

S375.  Hail  is  generally  defined  as  frozen  rain  ;  it  differs  from  it  in  that  the  hailstones 
fat  the  most  part  aze  not  formed  of  single  pieces  of  ice,  but  of  many  little  spherules 
ag^ntinated  together ;  neither  are  those  spherules  all  of  the  same  consistence ;  some  of 
tbem  being  hard  and  solid,  like  perfect  ice ;  others  soft,  and  mostly  like  snow  hardened 
by  a  severe  frost.  Hailstone  has  sometimes  a  kind  of  core  of  this  soft  matter ;  but  more 
frequently  the  core  is  solid  and  hard,  while  the  outside  is  formed  of  a  sofler  matter. 
Hailstones  assume  Tarious  figures,  being  sometimes  roimd,  at  other  times  pyramidal, 
crenated,  angular,  thin  or  flat,  and  sometimes  stellated  with  six  radii,  like  the  small 
crystals  of  snow.  Natural  historians  furnish  us  with  rarious  accounts  of  surprising 
ahowers  of  hail,  in  which  the  hailstones  were  of  extraordinary  magnitude. 

8376.  SnmD  is  formed  by  the  freezing  of  the  vapours  in  the  atmosphere*  It  differs 
from  hail  and  hoar  frost,  in  being  as  it  were  crystallised,  while  they  are  not.  As  the  flakes 
frn  down  through  the  atmosphare,  they  are  continually  joined  by  more  of  these  radiated 
fipJCTila,  and  they  increase  in  bulk  like  the  drops  of  rain  or  hailstones.  The  lightness  of 
snow,  although  it  is  firm  ice,  is  owing  to  the  excess  of  its  surface  in  comparison  with  the 
matter  contained  under  it :  as  gold  itself  may  be  extended  in  surface  till  it  will  ride 
upon  the  least  breath  of  air.  The  whiteness  of  snow  is  owing  to  the  small  particles 
into  which  it  is  divided ;  for  ice  when  pounded  will  become  equally  white. 

2377.  Snom  is  of  great  use  to  the  vegetable  kingdom.  Were  we  to  j  udge  from  appearance 
only,  vre  might  imagine,  that,  so  far  from  being  useful  to  the  earth,  the  cold  humidity  of 
snow  would  be  detninental  to  vegetation  :■  but  the  experience  of  all  ages  asserts  the  con* 
tnry.  Snow,  particularly  in  those  northern  regions  where  the  ground  is  covered  with  it 
fiar  several  months,  fructifies  the  earth,  by  gujutling  the  com  or  other  vegetables  from 
the  intenser  cold  of  the  air,  and  especially  from  the  cold  piercing  winds.  It  has  been 
a  vulgar  opinion,  very  generally  received,  that  snow  fertilises  the  land  on  which  it  hlh 
more  than  rain,  in  consequence  of  the  nitrous  salts  which  it  is  supposed  to  acquire 
by  freezing:  but  it  appears  from  the  experiments  of  Margraaf,  in  the  year  1731,  that 
the  chemical  difference  between  rain  and  snow-water  is  exceedingly  small;  that  the 
latter  contains  a  somewhat  less  proportion  of  earth  than  the  former;  but  neither  of 
diem  eontaans  either  earth,  or  any  kind  of  salt,  in  any  quantity  which  can  be  sensibly 
efficadous  in  promoting  vegetation.  The  peculiar  agency  of  snow  as  a  fertiliser,  in 
preference  to  rain,  may  be  ascribed  to  ita  furnishing  a  covering  to  the  roots  of  vegetables, 
by  which  they  are  guarded  from  the  influence  of  the  atmospherical  cold,  and  the 
internal  heat  of  the  earth  is  prevented  from  escaping.  Different  vegetables  are  able  to 
preserve  life  tmder  different  degrees  of  cold,  but  all  of  them  perish  when  the  cold  which 
reaches  their  roots  is  extreme.  Providence  has,  therefore,  in  the  coldest  climates,  pro- 
vided a  covering  of  snow  for  the  roots  of  vegetables,  by  which  they  are  protected  from 
the  influence  of  the  atmospherical  cold.  The  snow  keeps  in  the  internal  heat  of  the 
earth,  which  surrounds  the  roots  of  vegetables,  and  defends  them  from  the  cold  of  the 
«e. 


2378.  Ice  is  water  in  the  solid  state,  during  which  the  tempentura  remains  constant, 
being  32  degrees  of  the  scale  of  Fahrenheit.  Ice  is  considerably  lighter  than  water, 
namely,  about  one  eighth  part ;  and  this  increase  of  dimensions  is  acquired  with  prodi- 
gioos  force,  sufficient  to  burst  the  strongest  iron  vessels,  and  even  pieces  of  artillery. 
Congelation  takes  place  much  more  suddenly  than  the  opposite  process  of  liquefaction ; 
and  of  coarse,  the  same  quantity  of  heat  must  be  more  rapidly  extricated  in  freezing  than 
It  is  absorbed  in  thavring ;  the  heat  tlius  extricated  being  disposed  to  fly  off  in  all  direc- 
tions, and  little  of  it  b^ng  retained  by  the  neighbouring  bodies,  more  heat  is  lost  than 
is  gwned  by  the  alternation :  so  that  where  ice  has  once  been  formed,  its  production  is 
in  this  manner  redoubled. 

2379.  T%e  northern  ice  extends  during  summer  about  9°  from  the  pole ;  the  southern 
ISP  Qt  20Pi  in  some  parts  even  30° ;  and  floating  ice  has  occasionally  been  found  in 
both  hemispheres  as  fitf  as  40^  from  the  poles,  and  sometimes,  as  it  has  been  said,  even  in 
latitude  41^  or  42^.  Between  54°  and  G0°  south  Utitudc,  the  snow  lies  on  the  ground, 
at  the  sea-side,  throughout  the  summer.  The  line  of  perpetual  congelation  is  three  mfles 
above  the  sarftce  at  the  equator,  where  the  mean  heat  is  84^ ;  at  Teneriffe,  in  latitude 
28®,  two  miles ;  in  the  latitude  of  London,  a  little  more  than  a  mile ;  and  in  latitude  80'' 
north,  only  1250  feet  At  the  pole,  according  to  the  analogy  deduced  by  Kirwan,  from 
Msyer's  Formula,  and  which  is  not  however  ^und  to  agree  very  exactly  with  what  takes 
pbee,  finm  a  oompaiiaon  of  various  observations,  the  mean  temperatiuv  should  be  31®. 
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In  London  the  mean  tempenture  is  50^ ;  at  Rome  and  at  Montpellier,  a  little  more  than 
60^;  in  the  island  of  Madeira,  70°;  and  in  Jamaica,  80°. 

2380.  Wind,  Were  it  not  for  this  agitation  of  the  air,  putrid  effluvia  arising  firom  the 
habitations  of  man,  and  from  vegetable  substances,  besides  the  exhalations  fi^m  water, 
would  soon  render  it  unfit  for  respiration,  and  a  general  mortality  would  be  the  conse- 
quence. The  prevailing  winds  of  our  own  country,  whidi  were  ascertained  by  oixler  of 
the  Royal  Society  of  London,  at  Londoth  are, 

Da^t,  I  Wfmds.  Dmv. 

53        South       .       .      18 
5S      I  North       -       •      16 

as    I 

Tlie  westerly  winds  blow  more  upon  an  average  in  eadi  month  of  the  year  than  any  other, 
particularly  in  July  and  August ;  the  north-east  wind  prevails  during  January,  March, 
April,  May,  and  June,  and  is  most  unfrequent  in  February,  July,  September,  and 
December ;  the  north-west  occurring  more  frequently  from  November  to  March,  and 
less  so  in  September  and  October  than  in  any  other  months. 

2381.  Near  Glasgow,  the  average  is  stated  as  follows :  — 

South-west       .       .       174  |        North-east       .       .       IM 

North-west      .       .         40  |        South-east       .       .        47 

2382.  In  Ireland,  the  prevailing  winds  are  the  west  and  south-west. 

2383.  The  different  degrees  of  motion  of  wind  next  excite  our  attention ;  and  it  seems 
almost  superfluous  to  observe,  Uiat  it  varies  in  gradAtion  from  the  mildest  aephyr,  which 
plays  upon  the  leaves  of  plants,  gently  undulating  them,  to  the  furious  tempest,  calcu- 
lated to  inspire  horror  in  the  breast  of  the  most  callous.  It  is  also  a  remarlcable  ftct,  that 
violent  currents  of  air  pass  along,  as  it  were,  within  a  line,  without  sensibly  agitating  that 
beyond  them.  An  instance  of  the  fury  of  the  wind  being  bounded  "  by  a  line**  oocun 
in  the  hurricane  of  America ;  where  its  devastating  course  is  often  accurately  maiiLed  in 
the  forests  for  a  great  extent  in  one  direction. 

2384.  Causes  of  wind.  There  are  many  drcumstanoes  attending  the  operations  of  the 
air,  which  we  term  wind,  which  serve  for  a  basis  for  well-founded  conjectures,  and 
those,  united  to  the  result  of  daily  observation,  render  the  explanation  of  its  phenomena 
tolerably  satis£u:tory. 

9385.  ItmuitbeelearloH^emoHcommomcapaeii^^  that  as  the  rays  ofthe  sun  descend  perpendiculaily 
on  the  surikoe  of  the  earth  under  the  torrid  lone,  that  part  of  it  mujit  receive  a  greater  proporttoa  of  heat 
than  those  parts  where  they  (kE  obliquely ;  the  heat  thus  acquired  communicates  to  the  air.  whiefa  H 
rarefies,  and  causes  to  ascend,  and  the  vacuum  occasioned  by  this  operation  is  immediatdv  filled  by  the 
chill  air  fma  the  north  and  south.  The  diurnal  motion  of  the  earth  gradually  lessens  to  the  poles  from 
the  equator,  at  which  point  it  moves  at  the  rate  of  fifteen  geographical  miles  in  a  minute,  and  this  motion 
is  communicated  to  the  atmosphere  in  the  same  degree :  but  if  part  of  the  atmosphere  were  conreyed 
instantaneously  to  the  equator  ftom  latitude  3KP,  it  would  not  directly  acquire  the  equatorial  vdodty : 
consequently,  the  ridges  of  the  earth  must  meet  it,  and  give  it  the  appearance  of  an  east  wind.  The  efftct 
is  similar  upon  the  cold  air  proceeding  flmn  the  north  and  south,  and  this  similarity  must  be  admitted  to 
extend  to  each  place  particularly  heated  by  the  beams  of  the  sun.  The  moon,  being  a  laripe  bodv  situated 
oomparatirely  near  the  earth,  is  known  to  afitet  the  atmoq>here ;  and  this,  and  the  continual  shifting  of 
the  point  of  the  earth's  surface  over  which  the  sun  is  vertical,  to  the  west,  are  given  as  the  causes  of  the 
tides  and  of  the  trade  winds.  The  moon's  revoluttons.  by  pressing  the  atmospfiere  upon  the  sea,  cauK 
the  flux  and  reflux  which  we  call  tides  i  it  cannot,  thocfore,  be  doubted,  that  some  of  the  winds  we 
experience  are  caused  by  the  moon's  motion. 

SdSa  The  regular  motion  qf  the  atmosphere,  known  by  the  name  of  land  and  sea  breezes,  may  be 
explained  tnr  the  efftcts  of  rarefaction :  the  air  heated  over  the  land  rises  up,  because  rarefied,  and  its  place 
Is  supplied  by  the  cooler  air  which  flows  in  (him  the  sea ;  this  produces  the  sea  breexe;  at  sunset,  the 
equilibrium  is  first  restored;  but  as  the  earth  cools  faster  by  radiation  than  the  water,  the  air  over  it 
becomes  ewAer  than  that  over  the  sea,  especially  if  there  be  mountains  in  the  vicinity :  the  air  over  the 
land  then  displaces  the  light  air  ftom  the  sea,  and  thus  the  land  breece  is  formed.  Granting  tiiat  the 
attraction  of  the  moon  and  the  diurnal  movement  of  the  sun  aS^ict  our  atmosphere,  there  cannot  be  a 
doubt  but  a  westward  motion  of  the  air  must  prevail  within  the  boundaries  of  the  trade. winds,  the  coo. 
sequence  of  which  is  an  easterly  current  on  each  side :  fttxm  this,  then,  it  proceeds  that  south-west  winds 
are  so  frequent  in  the  western  parts  of  Europe,  and  over  the  Atlantic  Ocean.  Kirwan  attributes  our 
constant  south-west  winds,  particulariy  during  winter,  to  an  opposite  current  prevailing  between  the  coast 
of  Malabar  and  the  Moluccas  at  the  same  period :  this,  he  adds,  must  be  supplied  ftom  regions  dose  to 
the  pole,  which  must  be  recruited  in  its  turn  ftom  the  countries  to  the  south  of  it,  in  the  western  parU  of 
our  nemitt>here: 

2387.  The  variahU  winds  cannot  be  so  readily  accounted  for ;  yet  it  is  evident,  that  though  tfaey  seem 
the  efllect  of  capricious  causes,  they  depend  upon  a  regular  system,  arranged  bv  the  crest  Author  of 
nature.  That  accurate  and  successftil  observer  of  part  of  his  works,  the  celebrated  Franklin,  discovered 
in  1740,  that  winds  originate  at  the  precise  poinU  towards  which  they  blow.  This  philosopher  had  hoped 
to  observe  an  eclipse  ofthe  moon  at  Philadelphia,  but  was  prevented  by  a  north.east  storm,  that  commenced 
at  seven  in  th«  evening.  This  he  afterwards  found  did  not  occur  at  Boston  till  eleven :  and  upon  enquiry, 
he  had  reason  to  suppose,  it  passed  to  the  north-east  at  the  rate  of  about  100  miles  an  hour.    The  manner 


till  the  gate  is  opened ;  then  It  begins  to  move  out  through  the  gate,  and  the  water  next  the  nte  is  put  in 
motion  and  moves  on  towards  the  gate ;  and  so  on  successively,  tin  the  water  at  the  bead  of  theoanal  is  in 
moUon,  which  it  is  last  of  alL  In  this  case  all  the  water  moves  indeed  towards  the  gate ;  but  the  sue 
oessive  times  of  beghining  the  motion  are  in  the  contrary  way,  vis.  ftom  the  gate  back  to  the  head  of  the 
canal  Thus  to  produce  a  north-east  storm,  I  suppose  some  great  rarefiuHon  of  the  air  in  or  near  the 
>^..i«  _«  »*__.-_    .._    _._  _. —  .._         ^_,  ..    w       ....  .  .  ... .« cooler,  and 

i  mountains 


*•■»■»■»•      xiiu*  M/  prtHiuvc  ■  iivrui'.vwifc  >u»nu,  i  Bupuuw;  •wine  |$kc»v  raicuHiuvu  vi   uiv  *.«    *••  w. 

Oulf  of  Mexico ;  the  air  rising  tbenoe  lias  its  pbce  supplied  by  the  next  more  northern,  « 
therefore  denser  and  heavier  air;  a  suoocisive  currentis  formed,  to  which  our  coast  and  inland  i 
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giTC  a  Daitb.ea«  direction.**  According  to  th«  oteenmUoiu  made  by  CapUin  Cook,  the  north-ewt  wiodi 
Bierai]  in  the  Nonbeni  Pacific  Ocemn  during  the  taine  spring  months  they  do  with  us,  from  which  facts 
it  afjpean  the  cold  air  from  America  and  the  north  of  Euroiie  flows  at  that  season  into  the  Pacific  and 
Atlantic  Oceana 

2388.  OtAer  dftertptioms  ef  winds  may  arise  fkwn  a  rariety  of  causes  The  atmosphere  has  been  ascer- 
tained to  be  composed  of  air,  vapour,  and  carboDic  acid  and  water ;  and  as  it  is  well  known  that  thoM?  fVe. 
qocfitly  change  their  aerial  form,  and  comhine  with  diflferent  substances,  and  the  reverse,  conM><)uendy 
partial  winds  and  accumulations  must  coottnually  occur,  which  occasion  winds  of  difllTcnt  degrees  of 
violenoe^  coorinnance,  and  direction. 

8389.  The  princ^l  dechical  phenomena  of  the  atmosphere  ore  thunder  and  lightning. 

8390.  Thunder  is  the  noise  occasioned  by  the  explosion  of  a  fla^ih  of  lightning  passing 
through  the  air :  or  it  is  that  noise  which  is  excited  by  a  sudden  explofuon  of  electrical 
douds,  which  are  therefore  called  thunder-clouds. 

SSL  The  raUUMg,  in  the  noiae  of  thunder,  which  makes  it  seem  as  if  it  passed  through  arches,  U  pro. 
bafaly  owing  to  the  sound  being  excited  among  clouds  hanging  over  one  another,  between  which  the 
agitated  air  passe  i  irregularly. 

£9!i  TV  erplasKM,  if  high  in  the  air  and  remote  tuna  us,  will  do  no  mischief,  but  when  near,  it  may  \ 
and  it  has,  in  a  thousand  instances,  destroyed  trees,  animals,  &c.  This  proximity,  or  small  distance,  may 
be  ertimated  nearly  by  the  interval  of  time  between  seeing  the  flash  of  lightning  and  hearing  the  report 
of  the  thunder,  reckoning  the  disUnce  alter  the  rate  of  1142  feet  to  a  second  of  time,  or  o|  M.vonds  to  the 
flule.  Dr.  Wallis  observes,  that  commonly  the  diflbrence  between  the  two  is  about  seven  seconds,  h  hich, 
at  the  rate  above-mentioned.  gives  the  distance  almost  two  miles  :  but  sometimes  it  comes  in  a  second  or 
two,  which  anues  the  explosion  very  near  to  us,  and  even  among  us ;  and  in  such  cases,  the  doctor 
■■luiLs  us,  be  has  sometimes  foretold  the  mischiefs  that  happened. 

S39S.  Seaaom  efikumder.  Although  in  this  country  thumier  may  happen  at  any  time  of  the  year,  yet  the 
amnchs  of  July  and  August  are  those  in  which  it  may  almoat  certainly  be  expected.  Its  deva«tation«  are 
of  very  uncertain  continuance;  sometimes  only  a  few  peals  will  be  heanl  at  any  particular  pl.tcc  during 
the  whole  season  ;  at  other  times  the  storm  will  return,  at  intervals  of  three  or  four  days,  for  a  mouth,  six 
weeks,  or  even  longer ;  not  that  we  have  violent  thunder  in  this  country  directly  vertical  in  any  one  place 
asftequently  in  any  year,  but  in  many  seasons  it  will  be  perceptible  that  thunder-clouds  are  rumieti  in  the 
aeigfabourhood,  even  at  these  short  intervals  Hence  it  appears,  that  during  this  particular  poriu<l,  there 
must  be  some  natural  cause  operating  for  the  production  ofthis  phenomenon,  which  does  not  take  place  at 
other  times.  This  cannot  be  the  mere  heat  of  the  weather,  for  we  have  often  a  long  tract  of  hot  weather 
without  any  thunder;  and  besides,  though  not  common,  thunder  Is  sometimes  heard  in  the  winter  alsa 
As  therelbre  the  beat  of  the  weather  Is  common  to  the  whole  summer,  whether  there  is  thunder  or  not, 
we  must  look  for  the  causes  of  it  in  those  phenomena,  whatever  they  are,  which  are  peculiar  to  the  months 
of  July,  August,  and  the  beginning  of  September.  Now  it  is  generally  observed,  that  fh)m  the  montii  of 
April,  an  eaat  or  south.esst  wind  generally  takes  place,  and  continues  with  little  Interruption  till  towards 
tke  end  of  June.  At  that  time,  sometimes  sooner  and  sometimes  later,  a  westerly  wind  takes  place ;  but 
as  the  causes  producing  the  east  wind  are  not  removed,  the  latter  opposes  the  west  wind  with  its  whole 
force  At  the  place  of  meeting,  there  are  naturally  a  most  vehement  pressure  of  the  atmosphere,  and  fric- 
tioB  of  its  parts  against  one  another ;  a  calm  ensues,  and  the  vapours  brought  by  both  winds  begi  n  to  collect 
and  form  dark  douda^  which  can  have  little  motion  either  way,  because  they  are  pressed  almost  equally 
on  all  sidea  For  the  most  part,  however,  the  west  wind  prevails,  and  what  little  motion  the  clouds  have 
li  towards  the  east :  whence,  the  common  remark  in  thu  country,  that  '*  thunder.clouds  move  agairMt 
the  wind.**  But  thia  is  by  no  means  universally  true  :  for  if  the  west  wind  happens  to  be  excited  by  any 
Icuputary  cause  before  tne  natural  period  when  it  should  take  place,  the  east  wind  will  very  frequently 
get  the  better  of  It ;  and  the  clouds,  even  although  thunder  is  produced,  will  move  westward.  Yet  in 
citfacr  case,  the  motion  Is  to  slow,  that  the  most  supcrflclal  observers  cannot  help  taking  notice  of  a  con- 
aiderable  reiiatance  in  the  atmon>here. 

8394.  TkmaderbolU.  When  hghtning  acts  with  extraonlinary  violence,  and  breaks  or  shatters  any 
thing,  it  is  called  a  thunderbolt,  which  the  vulgar,  to  fit  it  for  such  eflects,  suppose  to  be  a  hard  body, 
and  even  a  stone:  But  that  we  need  not  have  recourse  to  a  hard  solid  body  to  account  for  the  eflecU 
r  attributed  to  the  thunderbolt,  will  be  evident  to  any  one  who  considers  those  of  gunpowder. 


sad  the  several  chemical  fulminating  powders,  but  more  especially  the  astonishing  powers  of  electricity, 
when  only  collected  and  employed  by  human  art,  and  much  more  when  directed  and  exercised  in  the  course 
sf  aatuve.  When  we  consider  the  uiown  effects  of  electrical  explosions,  and  those  in-oduced  by  liKhtning, 
we  shall  be  at  no  loss  to  account  for  the  extraordiiiarv  operations  vulgarly  ascribed  to  thundcrboltH  As 
rtones  and  bricks  struck  by  lightning  are  often  found  in  a  vitrified  state,  we  may  reasonably  suppose,  with 
Beccaria,  that  some  stones  in  the  earth,  having  been  struck  in  this  manner,  gave  occasion  to  the  vulgar 
opinion  of  the  thunderbolt. 

£J9t3.  Tkunder-douds  are  those  clouds  which  are  in  a  state  fit  for  producine  lightning  and  thunder.  Ths 
lint  appearance  of  a  thunder.^torm,  which  usually  happens  when  there  is  little  or  no  wind,  is  one  dense 
ckmd,  or  more,  increasing  very  fast  in  size,  and  rising  into  the  higher  regions  of  the  air.  ilie  lower  sur. 
Ace  is  black,  and  nearly  level ;  but  the  upper  finely  arched,  and  well  dcfinetl.  Many  of  these  clouds  oAen 
•eem  piled  upon  one  another,  all  arched  m  the  same  manner :  Init  they  are  continually  unitinK,  swelling, 
sad  extending  their  arches.  At  the  time  of  the  rising  of  this  cloud,  the  atroo^pltere  ia  commonly  full  of 
a  great  many  separate  clouds,  which  are  motionless,  and  of  odd  whimsical  shapes;  all  these,  u|>on  the 
appearance  of  the  thunder-cloud,  draw  towards  it,  and  become  more  uniform  in  their  sha|>es  as  they 
sfproarh  ;  tiO,  coming  very  near  the  thunder.cloud,  their  limbs  mutually  stretch  towanls  uoe  another, 
and  they  iaooediately  coalesce  into  one  uniform  mass.  Sometimes  the  thunder.cloud  will  swell,  and 
increase  very  last,  without  the  conjunction  of  any  adscititious  clouds;  the  vapours  in  the  atmosphere 
fiirming  themselves  into  clouds  whenever  it  passes  Some  of  the  adscititious  clouds  appear  like  white 
fhnges,  at  the  skirts  of  the  thimder-cloud,  or  imder  the  body  of  it ;  but  they  keep  contmually  growing 
darker  and  darker,  as  they  approach  to  unite  with  it  When  the  thunder-cloud  is  grown  to  a  great  size, 
'tU  km-rr  surface  is  often  ragged,  particular  ports  being  detached  towards  the  earth,  but  still  connected 
with  the  rest  Sometimes  the  lower  surface  swells  into  various  large  protubt^ances,  bemling  uniformly 
downward;  and  sometimes  one  whole  side  of  the  doud  will  have  an  inclmntinn  to  the  earth,  and  the 
extremity  of  it  will  nearly  touch  the  ground.  When  the  eye  is  under  the  thunder.rloud,  .-titer  it  is  grown 
large  and  wen  fbrxned.  it  is  seen  to  sink  lower,  and  to  darken  prod'>giour]y  ;  at  the  oame  time  that  a  number 
of  email  adscititious  clouds  ^the  origin  of  which  can  never  be  p«'rceived 'arc  seen  in  a  rapid  motion,  driving 
about  in  very  uncertain  directions  under  it  While  these  clouds  are  agitated  with  the  n)oi>t  rapid  motions, 
the  rain  commonly  faUs  in  the  greatest  plenty ;  and  if  the  agitation  be  exceedingly  great,  ii  commonly 
hails. 

2S96.  Lightning.  While  the  thunder-cloud  is  swelling,  and  extending  its  branches 
over  a  large  tract  of  country,  the  lightning  is  seen  to  dart  from  one  part  of  it  to  another, 
and  often  to  illuminate  its  whole  mass.  When  the  cloud  has  acquired  a  sufficient 
extent,  the  lightning  strikes  between  the  cloud  and  the  earth,  in  two  opposite  places ;  the 
path  of  the  lightiring  lying  through  the  whole  body  of  the  cloud  and  its  branches.     The 
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longer  this  lightning  continues,  the  less  dense  does  the  cloud  become,  and  the  less  dark 
its  appearance;  till  at  length  it  breaks  in  different  places,  and  shows  a  clear  sky.  Those 
thunder-clouds  are  said  to  be  sometimes  in  a  poutive  as  well  as  a  negative  state  of 
electricity.  Hie  electricity  continues  longer  of  the  same  kind,  in  proportion  as  the 
thunder-cloud  is  simple  and  uniform  in  its  direction ;  but  when  the  lightning  changes 
its  place,  there  conunonly  happens  a  diange  in  the  electricity  of  the  atmosphere  over  which 
the  clouds  passed.  It  changes  suddenly  after  a  very  violent  flash  of  lightning;  but 
gradually  when  the  lightning  is  moderate,  and  the  progress  of  the  thunder-cloud  slow. 

8397  Lfghining  is  an  HechiaU  explosiom  or  vkenomemom,  Flubei  of  lightning  are  usually  seen  In 
taiMd  and  undefined  wiattct;  when  their  patn  appean  angular  or  ilgsag,  they  are  reckoned  moat 
dangeroua.  They  itrlke  the  highest  and  most  pointed  objects  in  preference  to  others,  as  hills,  trees,  spires, 
masts  of  ships,  &c ;  so  all  pointed  conductors  receive  and  throw  off  the  electric  fluid  more  readily  than 
those  that  are  termiuAted  by  flat  surfaces.  Lightning  is  observed  to  take  and  follow  the  readiest  and  best 
oonductor  •  and  th^  same  is  Uie  case  with  electricity  in  the  discharge  of  the  Leyden  phial ;  whence  it  is 
inferred,  that  in  a  thunder-storm  it  would  be  safer  to  have  one's  clothes  wet  than  dry.  Lightning  bums, 
disstdTes  metals,  rends  some  bodiesj  sometimes  strikes  persons  blind,  destroys  animal  fife,  deprives  magnets 
ef  their  virtue,  or  reverses  their  poles ;  and  all  these  are  well  known  propoties  of  electilci^. 

2996.  Wnk  regard  to  placet  qf  sqfety  in  Ume*  <tf  thunder  and  lightning.  Dr.  Franklin's  advice  Is  to  ait 
in  the  middle  of  a  room,  provided  it  be  not  under  a  metal  lustre  suspendM  by  a  chain,  sitting  on  one  chair, 
and  laying  the  feet  on  another.   It  Is  still  better,  he  says,  to  bring  two  or  three  mattresses  or  beds  into  the 


middle  of  the  room,  and  folding  them  double,  to  place  the  chairs  upon  them;  for  as  they  are  not  so  good 
eondioctors  as  the  walls,  the  lightning  will  not  be  so  likely  to  pass  through  them.  But  the  safest  place  of  aU 
is  in  a  hammock  hung  by  sillEen  cords,  at  an  equal  distance  from  all  the  sides  of  the  room.   Dr.  Priestley 


observes,  that  the  place  of  most  perfect  safety  must  be  the  cellar,  and  especially  the  middle  of  it ;  fbr  when 
a  person  is  lower  than  the  surfiiee  of  the  earth,  the  lightning  must  strike  it  before  it  can  uoasibly  reach  him. 
In  the  fields,  the  place  of  safety  is  within  a  few  yards  of  a  tree,  but  not  quite  near  it  Beocaria  cautiooa 
peisons  not  always  to  trust  too  much  to  the  neighbourhood  of  a  higher  or  better  oonductor  than  their  own 
body,  since  he  has  repeatedly  found  that  the  lightning  by  no  means  descends  in  one  undivided  trade,  but 
that  bodies  of  various  kinds  conduct  their  share  of  it  at  the  same  time.  In  proportion  to  their  quantity  and 
conducting  power. 

Skct.  II.   Of  the  Memu  of  Prognosticating  the  Wieather. 

SS99.  The  ttwfy  of  aimotpherical  changes  has,  in  all  ages,  been  more  or  less  attended  to 
by  men  engaged  in  the  culture  of  vegetables,  or  the  pasturage  of  animals ;  and  we, 
in  this  country,  are  surprised  at  the  degree  of  perfection  to  which  the  ancients  attained  in 
this  knowledge:  but  it  ought  to  be  recollected,  that  the  study  of  the  weather  in 
the  countries  occupied  by  the  ancients,  as  Egypt,  Greece,  Italy,  and  the  continent 
of  Europe,  is  a  very  different  thing  from  its  study  in  an  island  situated  like  oun.  It  is 
easy  to  foretell  weather  in  countries  where  months  pass  away  without  rain  or  clouds,  and 
where  some  weeks  together,  at  stated  periods,  are  as  certainly  seasons  of  rain  or  snow.  It 
may  be  asserted  with  trutli,  that  there  is  a  greater  variety  of  weather  in  London  in 
one  week,  than  in  Rome,  Moscow,  or  Petersburgh  in  three  months.  It  is  not,  there- 
fore, entirely  a  proof  of  our  degeneracy,  or  the  influence  of  our  artificial  mode  of  living, 
that  we  cannot  predict  the  weather  with  such  certainty  as  tlie  ancients ;  but  a  cir- 
cumstance rather  to  be  accounted  for  from  the  peculiarities  of  our  situation. 

2400.  A  variable  climate,  such  as  ours,  admits  of  being  studied,  both  generally  and  lo- 
cally;  but  it  is  a  study  whidi  requires  habits  of  observation  and  reflection  like  all  other 
studies ;  and  to  be  brought  to  any  useful  degree  of  perfection  must  be  attended  to,  not  aa 
it  coq^imonly  is,  as  a  thing  by  chiuice,.  and  which  every  body  knows,  or  is  fit  for,  but  as  a 
serious  undertaking.  The  weather  may  be  foretold  from  natural  data,  artificial  data,  and 
from  precedent. 

2401.  The  natural  data  for  this  study  are,  1.  The  vegetable  kingdom  ;  many  plants 
shutting  or  opening  tlieir  flowers,  contracting  or  expanding  their  parts,  &c.  on  ap- 
proaching changes  in  the  humidity  or  temperature  of  the  atmosphere  :  2.  The  animal 
kingdom  ;  most  of  those  familiar  to  us  exhibiting  signs  on  approaching  changes,  of  which 
those  by  cattle  and  sheep  are  more  especially  remarkable ;  and  hence  d^epherds  are  gene- 
rally, of  all  others,  the  most  correct  in  their  estimate  of  weather  :  S.  The  mineral  king- 
dom ;  stones,  earths,  metals,  salts,  and  water  of  particular  sorts,  often  showing  indications 
of  i^proaching  changes :  4.  Appearances  of  the  atmosphere,  the  mcx>n,  the  general  cha- 
racter of  seasons,  &c  The  characters  of  clouds,  the  prevalence  of  particular  winds,  and 
other  signs  are  very  commonly  attended  to. 

2402.  The  influence  of  the  moon  on  the  weather  has,  in  all  ages,  been  believed  by  the 
generality  of  mankind :  me  same  opinion  was  embraced  by  the  andenl  philosophers ;  and 

■several  eminent  philosophers  of  later  times  have  thought  the  opinion  not  unworthy 
of  notice.  Although  the  moon  only  acts  (as  far  at  least  as  we  can  ascertain)  on  the  watera 
o%  the  ocean  by  producing  tides,  it  is  nevertheless  highly  probable,  according  to  the  ob- 
servations of  Lambert,  Toaldo,  and  Cotte,  that  in  consequence  of  the  lunar  influence, 
great  variations  do  take  place  in  the  atmosphere,  and  consequently  in  the  weather.  The 
following  principles  will  show  the  grounds  and  reasons  for  their  embracing  the  received 
notions  on  this  interesting  topic :  — 

SlOa  There  are  ten  sUmoHonM  in  the  meon*i  orbit  when  she  must  particularlv  exert  herinfluence  on  the 
atmosphere ;  and  when,  consequently,  changes  of  the  weather  most  readily  take  place:   These  are,— 

1st,  The  new,  and  8d.  Tbe/httf  moon,  when  she  exerts  her  influence  In  ooojuncflon  with,  or  in  opposltioa 
to,  the  sun. 
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3d  and  4tii,  The  aaadiatam,  or  tiioie  a«pccts  of  tbe  noon  when  she  k  9(P  StttKA  fran  ttte  ran ;  or 
when  ihe  b  in  tbe  ndddle  point  oT  her  oMt,  between  the.  points  of  eoqjttoclion  and  opporition,  namely, 
in  the  first  and  thiid  qoaitm 

5tb,  Hie  perigee^  and  6Ch,  The  t^xigee,  or  thoae  pointi  of  the  raoon*s  oiWt,  In  which  the  ia  at  the  lea$t 
and  greatest  distance  fttm  the  earth. 

7tb  and  Sth,  The  twopasages  of  the  moon  over  the  equator,  oneof  which  Toaldocalls  the  moon's  ajcns^ 
imf,  and  the  other  the  moon**  deaeendimgt  equinox  \  or  the  two  ImmMieeSf  as  De  la  Lande  terms  them. 

9ch,  The  boreal  Umittke,  when  the  moon  ^iproaches  as  near  as  she  can  ia  each  hmation  (or  period 
between  one  new  moon  and  another)  to  our  senith  (that  point  in  the  horiaon  which  is  directly  orcr 
lor  hcnds^. 

10th,  The  amatral  Immistice,  when  she  la  at  the  rreatest  distance  ttam  our  aenhh,  for  the  action  of  the 


10th,  The  amtiral  immistice^  when  she  is  at  the  neatest  distance  ttam  our  aenttn,  for  the  action  or  the 
moon  Taiies  greatly  according  to  her  obiiquity.     With  tbeae  ten  points  Toaldo  ooomared  a  table  of  forty, 
eight  years*  obserrations ;  the  result  is,  that  tbe  probabilities,  that  the  weather  will  change  at  a  certain 
pniodofthe  moon,  are  in  the  following  procNNtions:  New  moon,  6  to  1.  First  quarter,  5  to  "   " 
dtoSL    Last  quarter,  5  to  4.     Perieee,  7  to  1.     Apogee,  4  to  1.     Ascending  equinox,  IS  to ' 
lunistice,  11  to  4    Descending  equuioa,  11  to  i.    j^uthem  lunisttcc,  3  to  I. 


8.  FuUn 
to4k     Northem 

9104  'that  the  new  moom  waibrmg  wM  it  a  ckaxge  qfwcatker  is'  in  the  doctrine  of  chances  as  6  to  1. 
Each  aitoatioo  of  the  moon  alters  that  state  of  the  atmosphere  which  has  been  occasioned  by  the  preeedinff 
one :  and  it  addom  happens  that  any  change  in  the  weather  takes  place  without  a  change  in  the  lunar 
aituatioaa.    Tliese  situations  are  combinedLon  account  of  the  inequality  of  their  revolutions,  and  the 


meatest  ellbet  is  produced  by  the  union  of  the  syiigies,  or  the  conjunction  and  opposition  of  a  planet  with 
die  sun,  with  the  apsides,  or  poinU  in  the  orbits  of  planeu,  in  which  they  are  at  the  greatest  and  least 
distance  from  the  sun  or  earth.  The  proportions  of  their  powers  to  produce  variations  are  as  follows :  —  New 
he  perioee,  S3  to  1.   Ditto,  with  the  apogee,  7  to  1.   Full  moi 
» with  the  apogee,  8  to  1.    The  combination  of  these  situatioi 
nd  thu  perturbing  power  will  always  have  the  greater  eAct, 
the  moon's  passage  over  the  equator,  particularly  in  the  i 
r  and  Aill  moons,  in  the  months  of  Maxch  and  September,  ani 


.^ r  powers  to  produce  V 

mooD  coinciding  with  the  perioee,  S3  to  1.  Ditto,  with  the  apogee,  7  to  1.  Full  moon  coinciding  with  the 
perigee,  10  to  1.  Ditto,  with  the  apogee,  8  to  1.  The  combinauon  of  these  situations  generally  occaaiooa 
storms  and  tempests :  and  thu  perturbing  power  will  always  have  the  greater  eAct,  the  nearer  these  cona. 
bined  aitnatiotts  are  to  the  moon's  passage  over  the  equator,  particularly  in  the  months  of  March,  aqtf 
Septeaabec  At  the  new  and  fUll  moons,  in  the  months  of  March  and  September,  and  even  at  the  sobtices, 
eqaeciaDy  the  winter  siristice,  the  atmosphere  assumes  a  certain  character,  by  which  it  is  distinguished  for 
three  and  aometimes  six  months.  The  new  moons  which  produce  no  change  in  the  weather  are  those 
that  happen  at  a  distance  ftom  the  apsides.  As  it  is  perfectly  true  that  each  situation  of  the  moon  alters 
that  state  of  the  atmoqiheTe  which  has  been  produced  by  another,  it  is  also  observed,  that  many 
ahuatioiis  of  the  moon  are  favourable  to  good  and  others  to  bad  weather. 

StOS.    The  aOmatiomg  qftAe  moom/atMmrabie  to  bad  weather  are  the  perigee,  new  and  fUIl  moon,  pai 

of  the  equator,  and  the  northem  luniatice    Those  bdoneing  to  the  former  are,  the  apogee,  ouadrati 

and  tbe  southern  lunistice.    Changes  of  the  weather  stidom  take  place  on  the  very  days  of  the  moonli 
sfrtiatinns>  but  either  precede  or  follow  them.    It  has  been  found  by  observation,  that  the  c' 
aflbcted  by  the  lunar  situatioiis  in  the  six  winter  months  preoede^  and  in  the  six  i 
them. 

2fOS.    The  octaiUM.    Besides  the  lunar  situations  to  which  the  above  observations  refta-,  attention  must 
be  paid  also  to  the  fourth  day  befbre  new  and  fbll  moon,  which  da vs  are  called  the  octants.  At  these  timea 
"-^  '- '  be  easif "  "^ 


r  ia  inclined  to  changes ;  and  It  may  be  easily  seen,  that  these  will  follow  at  the  next  lunar 

VliBil  calls  this  fburth  day  a  very  sure  prophet   If  on  that  day  the  horns  of  the  moon  are  clear 

and  wcO  defined,  good  weather  may  be  expected:  but  if  they  are  dull, and  not  dearly  marked  on 
the  cxigea,  it  is  a  sign  that  bad  weather  will  ensue,  when  the  weather  remains  unchanged  on  the  fourth, 
fifth,  and  sixth  day  of  the  nKM»,  we  may  conjecture  that  it  will  continue  so  till  fbll  moon,  even  sometimes 
tin  tbe  next  new  moon ;  and  in  that  case  the  lunar  situations  have  only  a  very  weak  efltet  Many 
obset^ets  of  nature  have  also  remarked,  that  the  approach  of  the  lunar  situations  is  somewhat  critical  fbr 
the  side.  According  to  Dr.  HencheL  the  nearer  the  time  of  the  moon's  entrance  at  full,  change, 
or  qoaztcta,  is  to  midnight  (that  U  within  two  hours  before  and  after  midnight),  the  more  fair  the  weather 
is  in  summer,  but  tbe  nearer  to  noon  the  less  fkir.  Also^  the  moon's  entrance,  at  fUU,  change,  or  quarters, 
dariag  bx  of  the  afternoon  hours,  vis.  fhna  four  to  ten,  mav  be  followed  by  fair  weather ;  but  this  is 
mostly  dependent  on  the  wind.  The  same  entrance  during  aU  the  hours  after  midnight,  except  the  first 
two,  is  unfavourable  to  Ihir  weather ;  the  like,  nearly,  may  be  observed  in  winter. 

2407.     The  artificial  data   are    tbe   barometery  hygrometer,  rain-gauge,  and   ther- 


2406.  By  means  of  the  barometer,  Taylor  observes,  we  are  enabled  to  regain,  in  some 
d^ree  at  least,  tbat  foreknowledge  of  tbe  weather,  which  tbe  ancients  unquestionably  did 
posiicai ;  tbougb  we  know  not  tbe  data  on  which  they  founded  their  conclusions.  Clmptal 
considers  that  the  value  of  the  barometer,  as  an  indicator  of  the  approaching  weather,  is 
greater  than  that  of  the  lunar  knowledge  of  the  most  experienced  countryman,  and 
indeed  of  all  other  means  put  together.  { Agriculture  appliquie  d  Chimie,  ^c)  We  shall 
therefiwe  aimex  such  rules  as  have  bitberto  been  founa  most  useful  in  ascertaining  the 
changes  of  the  weather  by  means  of  tbe  barometer. 

2409.  TTie  rising  of  the  mercury  presages,  in  general,  fair  weather ;  and  its  falling  foul 
wcathcTy  as  rain,  snow,  high  winds,  and  storms. 

S4ia  The  sudden/aiUng  qf  the  mereurf  foretells  thunder,  in  very  hot  weather,  especially  if  tbe  wind 
is  south. 

9I1L    The  rising  As  wimter  Indicates  frost;  and  In  fkosty  weather,  if  the  mercury  fklls  three  or  fbur 


divisiooa,  there  will  follow  a  thaw :  but  if  it  rises  in  a  continued  fVost,  snow  mav  be  expected. 

8»li    When/omt  weather  happens  soon  ajter  ihe  failing  qf  the  mercury  It  will  not  be  of  long    , 

DOT  are  we  to  expect  a  continuance  of  .fkir  weather,  when  it  soon  suooecds  the  rising  of  the  quick- 


When/oml  weather  happens  soon  ttfter  thej^ailing  qfthe  mercury  \\.  will  not  be  of  long  duration ; 

re  1  "  "  -  -  '  .         _^  _   .. 

silver. 

S41.JL  If,  in  foal  weaAer,  the  mercury  rises  considerablv,  and  continues  rising  for  two  or  three  days 
befbre  the  fiMU  weather  is  over,  a  continuance  of  fair  weather  mav  be  expected  to  follow. 


Stl4  In/air  weather,  when  the  mercwry  falls  much  and  low,  and  continues  fklling  for  two  or  three  days 
before  rain  comes,  much  wet  must  be  expected,  and  probably  hieh  winds. 
S415.    The  nnsettled  motion  of  the  mercwry  indicates  changeable  weather. 

2416.  Respecting  the  words  engraved  on  the  register  plate  of  the  barQmeter,\t  may  be 
obaenred,  that  their  exact  correspondence  with  the  state  of  the  weather  cannot  be  strictly 
relied  upon,  though  they  will  in  general  agree  with  it  as  to  the  mercury  rising  and  filling. 
The  engrared  words  are  to  be  regarded  only  as  indicating  probable  consequences  of  the 
nuying  preasure  of  the  atmosphere.  The  barometer,  in  fact,  only  shows  the  pressure  of 
the  aerial  column ;  and  the  predpitadon  of  rain,  or  the  agitations  of  the  atmosphere  are 
merely  evento  which  ezperienoe  haa  abown  usually  to  accompany  the  sinking  of  the  mcr- 


366  SCIENCE  OF  AGRICULTURE.  Part  II. 

curial  column,  but  are  not  necessarily  connected  with  fluctuations  of  pressure.  Hie 
words  deserve  to  be  particularly  noticed  when  the  mercury  removes  from  "  changeable  * 
upwards;  as  those  on  the  lower  part  should  be  adverted  to,  when  the  mercury 
falls  from  "  changeable "  downwards.  In  other  cases,  they  are  of  no  use :  for,  as 
its  nsing  in  any  part  forebodes  a  tendency  to  £ur,  and  its  falling  to  foul,  weather,  it  fol- 
lows that,  though  it  descend  in  the  tube  from  settled  to  fair,  it  may  nevertheless 
be  attended  witli  a  little  rain,  and  when  it  rises  from  the  words  "  much  rain  "  to  "  rain  ** 
it  shows  only  an  inclination  to  become  fair,  though  the  wet  weather  may  still  continue  in 
a  less  considerable  degree  than  it  was  when  the  mercury  began  to  rise.  But  if  the  mer- 
cury, aflcr  having  fallen  to  "  much  rain,**  should  ascend  to  **  changeable,"  it  foretells  fair 
weather,  though  of  a  shorter  continuance  than  if  the  mercury  had  risen  still  higher; 
and  so,  on  the  contrary,  if  the  mercury  stood  at  **  fair  **  and  descends  to  "  change- 
able," it  announces  foul  weather,  though  not  of  so  long  continuance  as  if  it  had  fallen 
lower. 

241 7<  Concavity  of  the  surface  of  the  mercury*  Persons  who  have  occasion  to  travel 
much  in  the  winter,  and  who  are  doubtful  whether  it  will  rain  or  not,  may  easily  ascer- 
tain this  point  by  the  following  observation :  —  A  few  hours  before  he  departs,  let  the 
traveller  notice  the  mercury  in  the  upper  part  of  the  tube  of  the  barometer ;  if  rain 
is  about  to  fall,  it  will  be  indented,  or  concave ;  if  odierwise,  convex  or  protuberant. 

2418.  Barometer  in  spring.  Towards  the  end  of  March,  or  more  generally  in  the 
beginning  of  April,  the  barometer  sinks  very  low  with  bad  weather ;  after  which  it 
seldom  falls  lower  than  29  degrees  5  minutes  till  the  latter  end  of  September  or  October, 
when  the  quicksilver  falls  again  low  with  stormy  winds,  for  then  the  winter  constitution 
of  the  air  takes  place.  From  October  to  April,  the  great  falls  of  the  barometer  are  from 
29  degrees  5  minutes  to  28  degrees  5  minutes,  and  sometimes  lower ;  whereas,  during 
the  summer  constitution  of  the  air,  the  quicksilver  seldom  fidls  lower  than  29  degrees  5 
minutes.  It  therefore  follows  that  a  fall  of  one  tenth  of  an  inch,  during  tlie  summer, 
is  as  sure  an  indication  of  rain,  as  a  fall  of  between  two  and  three  tenths  is  in  the 
winter. 

2419.  The  hygrometer  is  of  various  sorts,  but  cord,  fiddle-string,  and  most  of  the  sub- 
stances commonly  used,  become  sensibly  less  and  less  accurate,  so  as  at  length  not  to 
undergo  any  visible  alteration  from  the  different  states  of  the  air,  in  regard  to  dryness  or 
moisture.  The  most  common  of  all  barometers  is  that  fonned  of  th6  beard  of  the  wild 
oat,  Av^TiSk  fatua. 


sponge  will  grow  heavier;  and  ifdry.  it  will  become  lighter. 

£421.  Oil  qf  vitriol  in  found  to  grow  sensibly  liffhter  or  heavier  in  proportion  to  the  leas  or  l 
quantity  of  moisture  it  imbibes  flrom  the  air.  The  iteration  is  so  great,  that  it  has  been  known  to  ciumge 
its  weight  from  three  (^achms  to  nine.  The  other  acid  oils,  or,  as  they  arc  usually  called,  spiiita,  or  dSL 
oftAvtaxper  detiqufwn^  may  be  substituted  for  the  oil  of  vitriol 

£4fiS.  Steel-yard  iMgromeUr.  In  order  to  make  a  hygrometer  with  those  bodies  which  acquire  or  lose 
weight  in  the  air,  place  such  a  substance  in  a  scale  on  the  end  of  a  steel-yard,  with  a  counterpoise  which 
shall  keep  it  in  eqmb'brio  in  fair  weather;  the  other  end  of  the  stccLyard,  rising  or  ftlling/and  pointing 
to  a  graduated  index,  will  show  the  changes. 

i4&.  Line  and  plummet.  If  a  line  be  made  of  good  well  dried  whipccwd,  and  a  plummet  be  fixed  to 
the  end  of  it,  and  the  whole  be  hung  against  a  wainscot,  and  a  line  be  drawn  under  it,  exactly  when  the 
plummet  reaches,  in  very  moderate  weather  it  will  be  found  to  rise  above  such  line,  and  to  sink  below  it 
when  the  weather  is  likely  to  become  fUr.  806 

8464.  ne  hahr  hygrometer  qf  Sausswe.  and  the  whalebone  hygrometer,  originally  ^ 

invented  \sy  De  Luc,  are  esteemed  two  of  tne  best  now  in  use.  vJ^_if^ 

2435.  The  bent  and,  indeed,  only  perfect  hygrometer  is  that  of  professor  Ledift  It  coo- 
sisu  of  a  siphon  tube,  with  a  ball  blown  at  each  end  (Jig.  908.),  and  filled  with  air. 
A  coloured  liquid  fills  one  leg  of  the  siphon;  the  ball  on  the  opposite  limb,  smoothly 
coated  with  tissue  paper,  is  the  evaporating  surikce ;  this  is  kept  perpetually  moist  by 
means  of  a  thread  passmg  from  a  jar  with  water  as  high  as  the  instrument  to  the 
covered  ball  The  cold  produced  by  evaporation  causes  the  air  in  that  ball  to  contract, 
and  the  coloured  liquid  is  forced  into  that  stem  by  the  elasticity  of  the  air  included  ^ 
in  the  naked  ball    This  rise  is  exactly  proportional  to  the  dryness  of  the  air.    (7.) 

2426.  The  rain-gaugfi,  flvmometery  or  hyetomxter^  is  a  machine  for  measuring  the 
quantity  of  rain  that  faUs. 

2427.  A  hollow  a^inder  forms  one  of  the  best-constructed  rain-gauges;  it 
has  within  it  a  cork  ball  attached  to  a  wooden  stem  (Jig.  209.),  whidi  passes 
through  a  small  opening  at  the  top,  on  which  is  placed  a  large  funnel.  When 
this  instrument  is  placed  in  the  open  air  in  a  free  place,  the  rain  that  falls  within 
the  circumference  of  the  funnel  will  run  down  into  the  tube  and  cause  the  coik 
to  float ;  and  ^e  quantity  of  water  in  the  tube  may  be  seen  by  the  height  to 
which  the  stem  of  the  float  is  raised.  The  stem  of  the  float  is  so  graduated  as  to 
show  by  its  divisions  the  number  of  perpendicular  inches  of  water  which  fell  on 
the  surface  of  the  earth  since  the  last  observation.  Afler  every  observation  the 
209    cylinder  must  be  emptied. 
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24S8.  A  awper  funnel  fomis  another  very  aimple  rain-gMige  :  the  «mof  the  opening 
list  be  ezact^  ten  square  inches.     Let  this  lunnel  be  fixed  in  a  bottle,  uid  the  quantity 


of  rain  caught  is  ascertained  by  multiplying  the  weight  in  ounces  by  17S,  which  gives 
the  depth  in  inches  and  parts  of  an  inch. 

S429.  Injuing  these  gauges,  care  must  be  taken  that  the  rain  may  have  free  access 
to  tiion;  hence  the  tops  of  buildings  are  usually  the  best  places,  though  some 
conceiTe  that  the  nearer  the  rain-gauge  is  placed  to  the  ground  the  more  rain  it  will 
collect. 

243a  In  order  to  cofm/poare  the  quaniiiie$  of  ram  coUiecUd  in  pIuTiomcters  at  different 
places,  the  instruments  should  be  fixed  at  the  same  heights  above  the  ground  in  all  such 
places ;  because,  at  different  heights,  the  quantities  are  always  different,  even  at  the  same 
place. 

S431.  TkermomieUr.  As  the  wei^t  of  the  atmosphere  is  measured  by  the  barometer, 
so  the  tbomometer  shows  the  variations  in  the  temperature  of  the  weather ;  for  every 
change  of  the  weather  is  attended  with  a  change  in  the  temperature  of  the  air,  which  a 
thermometer  placed  in  the  open  air  will  point  out,  sometimes  before  any  alteration  is 
perceived  in  the  barometer. 

9432.  The  sadet  <f  d{firatl  tAermemuten  are  as  IbUovi:— >In  Fahreaheit*!  the  flreeiing  pcrfnt  It  3S 
degrees,  and  the  boiling  point  Si 2  degrees^  In  Reaumur's  the  fVeexing  point  Is  0,  and  the  boiling  point 
80  degrees.  In  the  centigrade  thermoineter,  vhlch  is  generally  used  in  France,  and  is  the  same  as  that 
of  Cebitts,  which  Is  the  tnermometer  of  Sweden,  the  flrecxing  point  is  0,  and  the  boiling  point  100  degrees. 
As  a  rule  for  comparing  or  reducing  these  scales.  It  may  be  stated,  that  1  degree  of  Reaumur's  scale  con. 
tdns  2i  degrees  of  Fahrenheit,  and  to  convert  the  degrees  of  the  one  to  the  other,  the  rule  is  to  multiply 
by  9,  divide  by  84,  and  add  93.  One  degree  of  the  centigrade  scale  is  equal  to  one  deeree  and  eight  tenths 
or  Fahrenheit :  and  thcxnle  here  is  to  multiply  by  9,  divide  by  5,  and  add  98.  Any  of  these  thermometers 
maybe  proved  by  inunening  it  in  pounded  ice  for  thefireesing  point,  and  in  boiling  water  for  the  boiling 
poist,  and  if  the  space  Iwtween  these  points  is  equally  divided,  the  thermometer  is  correct 

2433.  The  study  of  the  toecUherfrom  precederUy  affords  useful  hints  as  to  the  character 
of  approaching  seasons.  From  observing  the  general  character  of  seasons  for  a  long 
period,  certain  general  results  may  be  deduced.  On  this  principle,  Kirwan,  on  com- 
paring a  number  of  observations  taJcen  in  England  from  1677  ( Trans*  Ir»  Acad*  v.  20.)  to 
1 789,  a  period  of  112  yean,  found : 

TTist  when  there  has  been  m  jrfioms  Ac^Wv  0r  41/1^  lAe  wrao/ «ft(Mo«,  the  ensuing  nimiBer  Is  generally 
dry,  at  least  five  times  in  six. 

Tliat  oios  a  siorm  happens ,firom  an  easterfy  pointy  either  on  the  19th,  fiOth,  or  Slst  of  May,  the  succeed, 
iagnumncr  is  generally  dry,  at  least  fbur  times  in  five 

That  wtieo  a  storm  arises  on  the  iSth,  9Bih,  or  inthqf  March,  and  not  before,  in  any  point,  theiiiooeed. 
ing  summer  is  generally  dry,  fbur  times  in  five 

If  there  bed  slon««al&  W.  or  W.  S.  FT.  on  the  19th,  SOth,  81st;  or  8Sd  of  March,  the  succeeding  sum. 
Bcr  is  generally  wetj  five  times  in  six. 

In  this  country  tomters  amd  firings,  if  dry,  are  most  commonly  colds  if  moist,  warm ;  on  the  contrary, 
dry  wimmers  and  autumns  are  usuuly  hot,  uid  moist  summers  cold ;  so  that,  if  we  know  the  moistness 
or  dryness  of  a  season,  we  can  form  a  tolerably  accurate  Judgment  of  its  temperature.  In  this  country 
also,  it  geaeralW^  rains  less  in  March  than  in  November,  in  the  proportion  at  a  medium  of  7  to  IS.  It 
g»erally  raina  faas  In  April  than  October,  in  the  proportion  of  1  to  S  nearly  at  a  medium.  It  generally 
fidtts  lea  ia  May  than  September;  the  chances  that  it  does  so  are  at  least  4  to  3 ;  but,  when  it  rains 
pkntifuOy  in  May,  sa  1*8  inches  or  more,  it  generally  rains  but  little  in  {September;  and  when  it  rains 
one  inch,  or  Icaa,  in  May,  it  rains  plcntiAiIly  in  September. 

3434.  The pro&abUUies  cfpariicvlar  seasons  being  folhwed  by  others  have  been  calculated 
by  Kirwan ;  and  although  Ins  rules  chiefly  relate  to  the  climate  of  Ireland,  yet  as  there 
exists  but  little  difference  between  that  island  and  Great  Britain,  in  the  general  appear- 
ance of  the  seasons,  we  shall  mention  some  of  his  conclusions. 

htjbrty-cme  years  there  were  fi  wet  springs,  98  dry,  snd  13  variable  j  90  wet  summers,  16  dry,  and 
5  variable;  11  wet  autnmiu,  11  dry,  and  19  variable 

2435.  A  ieaton  is  accounted  wet,  when  it  contains  two  wet  months.  In  general,  the 
quantity  of  rain,  which  fsll  in  dry  seasons,  is  less  than  five  inches,  in  wet  seasons  more ; 
variable  seasons  are  those,  in  which  there  fidl  between  30 lbs.  and  36  lbs.,  a  pound  being 
equal  to  -157639  of  an  inch. 

5M3&  Jatasary  is  the  coldest  month  in  every  latitude ;  and  July  is  the  warmest  month 
in  all  latitudes  above  48  degrees :  in  lower  latitudes,  August  is  generally  the  warmest. 
Hie  cEflerence  between  the  hottest  and  coldest  months  increases  in  proportion  to  the 
distance  Irom  the  equator.  Every  habitable  latitude  enjoys  a  mean  heat  of  60  degrees  for 
•t  lent  two  months;  which  heat  is  necessary  for  the  production  of  com. 

Skct.  III.     Qftlie  Climate  of  Brilam. 

2437.  The  dhmae  of  the  British  isles^  relatively  to  others  in  the  same  latitude,  is  tein^ 
pemte,  humid,  and  variable.  The  moderation  of  its  temperature  and  its  humidity  are 
owing  to  our  being  surrounded  by  water,  which  being  less  affected  by  the  sun  than  the 
earth,  imbibes  less  heat  in  sununer,  and,  from  its  fluidity,  is  less  easily  cooled  in  winter. 
As  the  sea  on  our  coast  never  freezes,  its  temperature  must  always  be  above  33°  or 
34°  ;^  and  hence,  when  air  from  the  polar  regions  at  a  much  .lower  temperature  passes 
over  it,  that  air  must  be  in  some  degree  heated  by  the  radiation  firom  the  water.  On  the 
other  hand,  in  summer^  the  warm  currents  of  air  from  the  south  necessarily  give  out 
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part  of  their  heat  in  passing  over  a  surfiux  so  much  lower  in  temperature.  The  vari- 
able nature  of  our  clunate  is  chiefly  owing  to  the  unequal  breadths  of  watery  surface 
which  surround  us ;  on  one  side,  a  channel  of  a  few  leagues  in  breadth ;  on  the  other, 
the  Atlantic  Ocean.  The  temperature  of  the  British  seas  rarely  descends  below  53^ 
or  54^ 

24^8.  The  British  cHmate  varies  materially  within  itself:  some  districts  are  dry,  as  the 
east ;  others  moist,  as  the  west  coast ;  in  the  northern  extremity,  dry,  cold,  and  windy ; 
in  the  south,  warm  and  moist.  Even  in  moist  districts  some  spots  are  excessiTely  dry, 
as  part  of  Wigtonshire,  from  the  influence  of  the  Isle  of  Man  in  warding  off  the 
watery  clouds  of  the  Atlantic ;  and«  in  dry  districts,  some  spots  are  moist,  from  the 
influence  of  high  mountains  in  attracting  and  condensing  clouds  charged  with  watery 
vapour.  The  mean  temperature  of  London  equals  50"  36  ;  that  of  Edinburgh  equals 
47^  84' ;  and  the  probable  mean  temperature  of  all  Britain  will  equal  48^.  Tlie  usual 
range  of  the  barometer  is  within  three  inches.  The  mean  annual  rain  is  probably  about 
32  inches.  Hie  climate  is  variable,  and  subject  to  sudden  alternations  of  heat  and  cold, 
which  are  supposed  to  render  pulmonary  complaints  common  with  us :  but  on  the  whole 
it  is  healthy,  and  the  moisture  of  our  clouded  atmosphere  clothes  our  fields  with  a  lasting 
verdure  unknown  to  the  more  favoured  regions  of  Southern  Europe.     (T.) 

24 S 9.  The  deterioration  of  the  British  climate  is  an  idea  entcrtainea  by  some ;  but 
whether  in  r^ard  to  general  regularity,  temperature,  moisture,  or  wind,  the  all^^ 
changes  are  unsupported  by  satisfactory  proofe.  It  is  not  improbable  but  the  humiditj 
of  our  climate,  as  Williams  alleges  {C&mate  of  Britatth  &c.  1816),  has  of  late  years 
been  increased  by  the  increase  of  evaporating  surface,  produced  by  the  multiplicity  of 
hedges  and  plantations;  a  surface  covered  with  leaves  being  found  to  evaporate  con- 
siderably  more  than  a  naked  surface.  If  the  humidity  of  the  climate  were  greater 
before  the  drainage  of  morasses  and  the  eradication  of  forests  for  agricultural  purposes,  a 
comparative  return  to  the  same  state,  by  artificial  planting  and  irrigation,  must  have  a 
tendency  Co  produce  the  same  results.  However,  it  will  be  long  before  the  irrigation  of 
lands  is  carried  to  such  a  degree  as  to  produce  the  insalubrious  effects  of  undrained 
morasses ;  and  as  to  our  woods  and  hedges,  we  must  console  ourselves  with  the  beauty 
and  the  shelter  which  they  produce,  for  the  increase  of  vapour  supposed  to  proceed  from 
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or   THX   UXCHANICAL   A6XNTS   XMPLOTKD   IK   AOaiCULTCaS. 

S440.  Haviko  taken  a  view  of  the  vegetable  and  animal  kingdoms,  as  supplying  the 
subjects  of  agricultural  improvement,  and.  of  the  mineral  kingdom,  manures,  and  the 
weather,  as  the  natural  agents  of  their  growth  and  culture ;  our  next  course  is  to  examine 
the  mechanical  agents,  or  imfdements^  metchineSf  and  bwldings  employed  in  agricultural 
operations.  In  a  rude  state  of  husbandry  few  implements  are  required  besides  the  plough 
and  the  cart,  and  few  buildings  besides  the  stable  and  the  bam.  The  ground  b  ploughed 
and  the  seed  thrown  in  and  covered  with  a  bush ;  at  harvest  it  is  cut  down  and  carted  to 
the  bam ;  and  the  three  grand  operations  of  the  farmer  are  sowing,  reaping,  and  thresh- 
ing :  but  in  our  improved  state  of  society,  where  all  the  science  of  mechanics  as  well  as 
of  chemistry  is  made  to  bear  on  agricidture,  the  implements,  machines,  and  buildings 
become  numerous,  and  equally  so  the  operations.  So  numerous  are  the  former,  indeed, 
that  the  theoretical  enquirer  is  often  puzzled  in  making  a  selection.  Tlie  whole  of  the 
most  improved  agriculture,  however,  may  be,  and  in  fact  is,  carried  on  with  a  very 
limited  variety  both  of  implements  and  buildings.  Intricate  and  complicated  machinpa 
are  not  adapted  for  a  rustic  art  like  agriculture,  and  a  great  variety  are  not  required  for 
one,  the  operations  of  which  are  so  simple  as  almost  to  be  universally  understood  and 
practised.  In  our  enumeration  we  shall  include  a  number  that  we  do  not  consider  of 
much  consequence ;  but  we  shall  always  distinguish  between  the  essential,  and  such  as 
are  comparatively  objects  of  superfluous  ingenuity  and  expense.  We  shall  adopt  the 
order  of  Implements  of  Manual  Labour,  Implements  or  Machines  impeUed  by  Qiuadrapeda 
or  other  Powers,  Stractures,  and  Buildings.  We  shall  give  a  considerable  variety,  not 
altogether  on  account  of  thdr  individual  excellence,  but  to  assist  the  mechanical  reader 
in  inventmg  few  bimself. 
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Chat,  I. 

CftAe  ImpUiments  of  Manual  LtJmur  uted  in  Jgricukure, 

2441.  Though  the  moit  hnportaiit  implements  of  affricultura  are  dnwn  or  put  in 
action  by  beasts  of  labour^  yet  a  lew,  which  cannot  be  mspensed  with,  are  used  2y  man 
aUme.  These  may  be  arranged  as  tools,  or  simple  implements  for  performing  operations 
on  the  soil ;  instruments  for  performing  operations  on  plants  or  animalw,  or  for  other  more 
ddicate  operations ;  utensib  for  the  deportation  of  materials ;  and  hand  machines  for 
▼arioos  purposes. 

SxcT.  I.     Tools  uted  m  AgrieuUure, 

244S.  The  lever  is  an  inflexible  straight  bar  of  iron  or  wood,  employed  in  connection 
with  a  prop  or  fulcrum,  on  which  it  u  supported.  There  ai«  three  kinds,  but  the  most 
common  is  that  in  which  the  fulcrum  is  between  the  power  and  the  weight.  Its  use  in 
the  removal  of  large  stones  or  other  heavy  bodies  is  well  known,  and  the  advantaoe  of  its 
application  depends  on  the  distance  of  the  power  from  the  fulcrum,  and  the  proumity  of 
the  weight. 

S443.  The  pick  or  mattock  consists  of  two  parti :  the  handle,  which  ought  to  be 
formed  of  sound  aih  timber  or  oak,  such  as  b  obtained  ham  the  root  or  butt  end  of  a 
middle  aged  tree  ;  and  the  hod,  which  should  be  formed  of  the  best  iron  and  pointed 
with  steeL  Hie  handle  ought  to  be  perfectly  cylindrical,  as  in  using  it  one  hand  slides 
along  it  ftmn  the  «nd  next  the  operator  towards  the  head.  There  are  serend  nurietics : 
the  Snt  the  pick,  with  the  ends  of  the  head  pointed,  used  for  loosening  hard  ground, 
gmvel,  &c  ;  the  second,  the  pick-axe,  with  the  ends  wedge-shafted  in  rererse  positions, 
used  in  digging  up  trees ;  the  third,  the  grubber,  for  grubbing  up  heath  or  small  brush- 
wood ;  and  tfaoe  are  also  the  toad  pick,  and  some  others. 

2444.  like  epade  coiaastM  of  two  parts,  the  handle  of  ash,  generally  about  two  feet  nine 
inches  long,  and  the  blade  of  plate  iron.  The  blade  consists  of  two  parts,  the  plate  which 
cuts  and  carries  the  soil,  and  the  tread,  which  is  a  piece  of  strong  iron  fixed  on  the  upper 
edge  of  the  blade,  to  receiTe  the  impulse  of  the  foot  of  the  operator.  There  are  seTersI 
Taxicties:  1.  with  a  curved  outline  to  the  extremity  of  the  blade,  by  which  it  may  be 
made  to  enter  a  stiff  soil  with  less  exertion  on  the  part  of  the  digger ;  3.  with  a  perfor- 
ated blade^  which  in  adhesive  soils  frees  itself  better  from  earth  in  the  using ;  S.  with  a 
sob-acmic^indrical  blade,  which  enters  a  stiff  soil  easier  than  the  common  form,  is  much 
stronger  as  a  lever,  and  also  fncB  itself  well  from  the  spitful  of  earths  this  variety  is  what 
canal  diggers  chiefly  use,  and  is  called  by  them  a  grafting  tool.  There  are  other  varie- 
ties and  subvarieties  used  in  draining,  and  for  particular  piuposes  ;  which  will  be  noticed 
at  the  proper  place.  £lwell*s  spades,  from  the  manner  in  which  they  are  manufectured, 
for  which  Mr.  £.  has  a  patent,  are  said  to  be  much  stronger  than  any  others. 

flN5i  7%€  FTemM  spade  (fig.  tlQ,)  bat  a  kiDg  handle,  in  loine  csMt  6  or  8  feet,  but  no  tread  ftir  tbe  foot 
flf  the  opaalar.  Tbe  long  handle  forming  a  very  powerfta  lerer,  when  the  aoil  It  easily  penetrated  it  may 
be  dug  with  greater  case  with  this  ipade  than  with  any  of  the  rorma  ia  common  lue,  and  carta  may  be 
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tfaia,  that  in  DO  mannor  of  using  the  Flemish  spade^  ia  tlie  opomtor  required  to  stoop  as  much  as  with  the 
bgfisfaooe    {Gard.  Mag.  rdL  SL) 

2446.  The  thood  differs  from  the  spade  in  being  made  with  a  broader  and  thinner 
blade;  its  use  being  to  lift,  rather  than  to  cut  and  separate.  There  are  several  varieties, 
differing  in  tbe  form  and  magnitude  of  the  blade.  One  variety,  the  bam  shovel,  has  the 
blade  generally  of  wood,  sometimes  edged  with  iron. 

2447.  The  turf-spade  consists  of  a  cordate  or  scutiform  blade,  joined  to  a  handle  by  a 
kneed  or  bent  iron  shank.  It  is  used  for  cutting  turf  fixnn  pastures,  and  in  removing 
aBt4ialls  and  other  inwpiaKtief.  A  thin  section  is  first  removed,  then  the  protuberance 
of  earth  is  taken  out  and  the  section  replaced, 
whidi,  cut  thin,  and  especially  on  the  edges, 
readily  refits;  and  the  operation  is  finished  vrith 
gentle  pressure  by  the  foot,  back  of  the  spade, 
orroOcr.  One  variety,  (/^,  211.)  has  one  edge 
tamed  up,  and  is  prefoable  where  d)e  turfs  are 
to  be  cut  square-edged  and  somewhat  thick. 

^  2448.  Thefirk  is  of.  several  kinds ;  the  dung-fork  for  working  in  littery  dung,  con 
iiscing  of  a  handle  like  that  of  the  shovel,  and  three  or  more  prongs  instead  of  a  blade ; 
be  tu^  or  pitcb-foik,  for  working  with  sheaves  of  com  or  straw  or  hay,  consisting  of  a 
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long  handle  and  two  prongs ;  and  the  wooden  fork,  consisting  of  a  shoot  of  willow,  ash, 
or  other  young  tree  or  sapling,  forked  at  the  extremity,  bazkeid  and  formed  into  a  rude 
fork,  sometimes  used  in  hay-making  and  similar  operations.  The  prongs  of  forks  to 
take  up  loose  materials  should  be  made  square  ;  those  for  sheaves  or  more  compact  mat- 
ters or  very  littery  dung  will  work  easiest  when  the  prongs  are  round. 

2449.  The  rake  used  in  agriculture  is  of  two  kinds,  the  hay-rake  and  the  corn-rake. 
Both  consist  of  a  handle  and  head  set  with  teeth ;  in  the  corn-rake  these  are  generally  of 
iron.     The  garden-rake  is  sometimes  used  for  covering  small  seeds. 

2450.  The  hat/'vake  is  usually  made  of  willow,  that  it  may  be  light  and  easy  to  work ; 
and  the  teeth  should  be  short,  otherwise  they  are  apt  to  pull  up  the  stubble  or  roots  of 
the  grass  in  raking.  Sometimes  the  teeth  are  made  to  screw  into  the  head«  and  fasten 
with  nuts,  which  prevents  their  dropping  out  in  dry  seasons. 

2451.  The  corn-rake  (Jig.  212.)  is  of  different 
dimensions  and  constructions  in  diiSTerent  counties. 
In  general  the  length  of  the  rake  is  about  four  feet ; 
and  the  teeth  of  iron  about  four  inches  long,  and 
set  from  one  to  two  inches  apart.   Young  (Report 

ff  Norfolk)  mentions  one  of  these  dimensions  ^^^ 

which  had  two  wheels  of  nine  inches'  diameter  for 
the  purpose  of  rendering  it  easier  to  draw :  the 
wheels  were  so  fixed  that  the  teeth  might  be  kept 
in  any  posture  at  the  will  of  the  holder.     It  was  used  both  for  hay  and  com,  and 
answered  the  purpose  well. 

SMfiS.  /fi  East  Lotkkm  a  conMrake  hu  been  tried,  which,  acoorcUng  to  Somerville  {.Starvev,  9t€.\  has  been 
found  to  answer  much  better  than  the  common  com-rake.    In  this,  the  length  of  the  nead  is  fhmi  ten 

to  fifteen  feet,  and  the  handle  about  seven  feet,  with  a  piece 
of  vood  across  the  end  of  it,  by  which  it  is  drawn  by  two 
men.  The  teeth  are  of  wood  or  iron ;  the  last  are  the  best, 
as  well  as  the  most  durable,  and  are  a  little  bent  ftirward  at 
the  point,  which  gives  them  the  power  of  retaining  and 
carrying  the  ears  along  with  them  much  better  than  they 
would  otherwise  da  To  make  clean  work,  especially  if  the 
ridges  are  rounded,  the  field  u  raked  across:  in  that  way 
every  thing  is  taken  up ;  but  when  it  is  preferred  to  draw 
the  rake  hi  the  direction  of  the  ridges,  it  may  be  consider. 


ridgea  The  advantage  of  thU  kind  of  rake  has  been  found 
consideaa>le,  even  in  cases  where  every  possible  attention 
has  been  paid  to  the  cutUng  of  the  cropi 

245S.    7%«  stubble,  or  dew,  rake,  is  merely  a  coarser  sort  of  com  rake. 

2454.  The  daisy-rake  {flg.  214.)  has  teeth  sharpened  214 
on  both  edges  like  lancets,  and  is  used   for  raking  or 
tearing  off  ^e  flower  heads  or  buds  of  daisies  and  other  , 
plants  in  grass  lawns. 

2455.  The  drill  rake  is  a  large-headed  rake,  in  which 
the  teeth  are  triangular  in  section,  like  small  coulters; 
and  they  are  set  at  six  or  twelve  inches*  distance,  according  to  circumstances.  The 
implement  is  used  to  draw  drills  across  beds  or  ridges,  for  sowing  field  crops  of  small  seeds 
or  roots,  such  as  onions,  early  turnips,  carrots,  &c.,  or  for  planting  saffron  or  Indian  com. 

2456.  The  dung-drag,  or  dung-hack,  is  a  two  or  three-pronged  implement,  with  a  long 
handle,  for  drawing  the  dung  out  of  carts  in  different  portions.  The  form  of  the  prongs 
should  be  flat. 

2457.  The  earth-hack  resembles  a  large  hoe,  and  is  used  for  emptying  loads  of  earth 
or  lime,  or  other  pulvemlent  matters,  in  the  same  manner  as  the  dung-drag  is  used  for 
emptying  dung ;  it  is  sometimes  also  used  as  a  hoe,  and  for  scraping 
and  cleaning. 

2458.  The  hand-hoe  commonly  used  in  agriculture  is  of  two  kinds: 
that  with  an  entire,  and  that  with  a  perforated,  blade.  The  latter  variety 
is  preferable  for  thinning  crops  or  destroying  weeds,  as  it  does  not  collect 
the  soil  and  the  weeds  together  in  heaps ;  but  where  earthing  up  is 
the  object,  the  common  square  blade  is  the  best.  The  breadth  of  the 
blade  may  vary  from  two  to  twelve  inches,  according  to  the  adhesiveness 
or  looseness  of  the  soil,  or  the  distance  to  which  the  plants  are  to  be 
thinned.  An  improvement  for  hoes  to  be  used  in  stirring  stiff  soils, 
consists  in  forming  the  blade  with  a  prong  or  prongs  on  the  opposite 
side  of  the  broad  blade  (fig,  215.),  which  can  be  used  in  very  stiff 
places  to  loosen  the  earth,  by  the  operator's,  merely  altering  the  position 
of  the  handle.  The  blades  of  all  hoes  enter  the  soil  easier  when  curved 
flian  when  straight,  the  wedge  in  the  former  case  being  narrower. 

M59.  Various  in^opementt  in  hoe$  have  been  attenptcd  by  agriculturists.  One  with  a  triangular  blade 
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ed  at  adapted  to  thin  either  aft  a  greater  or  Icei  diitanee^  aeootding  to  the  depth  it  is 
Lord  Someryille  reccnmenda  the  forked  tool  Ifig.  US.  a)  or  hoary  boe^  lued  In  the 


^ t  it  14  an  implenieDt  m 

opprcMtTe  to  the  cultivator  than  a  fpade,  as  it  requires  I 
_    m._.     w^_-._.  .       recommends  a  treble  1 

ptiooCc} 
ibyftrik...e 

id  potatoes  t^<:^^^ 

»(d).  It  is     ^'\ 

-The  hoed  \K 

s  or  wheat:  \ 

m  be  Ihtie  " 


t 


to 'stoop  Tery  low.    Ducicet,  jun.  recommends  a  treUe  hoo  rTiF       .1  4^a^^M  ^f*^-^T> 

(A)  for  thinning ;  another  of  a  diflercnt  doKription  (c)  for  J^rT^U      tItTiKtIK       «-li^-      Iw 

makingdrills^  drawing;  one  Aw  makingthombyitrikiDg^^^^  t:H3      XinviQCn^    ^^^ *£3 

in  a  line,  in  order  to  form  a  trmch  for  dung  and 

{J\ ;  one  Ibr  fanning  a  drill  in  the  common  way 

la^y.  one  for  hoeing  both  sides  of  a  drill  at  once  v 

aasd  that  by  this  last  tool  two  acres  of  barley  may 

in  a  day .  and  that  it  makes  good  work  among  oats  01 

bat  Bucn  hopf'^j  even  on  the  slightest  soib,  y^n  be  little 

more  than  a  mere  scraping  of  the  surfkce;  and  though  the  weedt  may  be  cot,  yet  ttak  If  only  one  olfect 

of  hoeing. 

217  A  2460.  The  Dutch  hoe  is  more  frequently  used  in  gardeninf  than  in 
agriculture ;  but,  as  it  may  lometimes  be  found  preferable  to  the  spade  or 
dew-hoe,  in  cutting  the  weeds  at  the  roots  of  young  hedges  and  trees, 
where  it  is  not  dednible  to  stir  the  soil  more  than  an  inch  deep,  we  shall 
introduce  a  figiue  of  the  most  improved  form  {Jig,  217.)    v  ^jg 

2461.    The  thrust  hoe  {Jig.  218.)  is  an  improTement  on 

the  Dutch  hoe.     (GanL  Mag.  vol.  i.  p.  343.) 

2462.    The  i^MxmMh  hoe  (Jig.  219.)  may  be  usefully  employed  on  lome 

casiona  in  stirring  the  aotl  among  potatoes,  where  roots  and  weeds  are 

abundant  To  render  stooping  unnecessary, 

it  should  have  a  long  handle.  {^Gard.  Mag. 

vol.  ii.  p.  65.) 

2463.  The  hoe-fark  may  be  used  as  the 
Spanish  hoe,  and  is  most  viduable  where  the  roots  of  couch- 
grass  abound.     (GarcL  Mag.  vol.  ii.) 

2464.  The  scraper  may  be  described  as  a  broad  hoe,  of 
treble  the  usual  size  and  strength,  used  in  cleaning  roads 
or  court-yards,  and  sometimes  in  cleaning  grassy  surfiuxs. 
One  with  the  ends  of  the  blade  turned  inwards  an  inch  or 
two  is  found  more  effectiTe  in  scraping  the  mud  or  duat 
frofock  roads. 

2465.  Of  weeding-ioois  used  in  agriculture  there  are  three  or  four  kinds ;  one  with  a 
long  handle  and  fulcrum  to  the  blade,  for  digging  docks  and  other  tap-rooted  plants  from 
pastures ;  a  common  spud  or  epadclet  for  cutting  smaller  weeds  in  hedges  or  standing 
com  ;  a  thistle-spud  for  cutting  and  rooting  out  thistles  in  pastures ;  besides  short-handled 
weedeis  of  difierent  kinds,  to  be  used  in  hand-weeding  young  and  delicate  broad-cast 
crops,  as  cmions,  &c.  in  stiff  soils. 

2466.  Baker*  thittU  estirpator  (Jig.  220.)  is  an  effective  impxement  where  that  weed 

220  ^<::7^ 
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aboonda.  It  consists  of  a  handle  about  four  leet  six  inches  long  (a),  claws  between 
which  the  thistle  is  received  (fr),  a  fulcrum  over  which  the  purchase  is  obtained  for 
extracting  the  root  (c),  and  an  iron  rod  or  bar  upon  which  the  foot  is  placed  to  thrust  the 
cUws  into  the  ground  {d).  In  case  the  root  of  the  thistle  breaks  while  the  operator  is 
endeavouring  to  extract  it,  there  is  a  curved  blade,  which  has  a  sharp  end  like  a  chisel  (e), 
which  is  thrust  into  the  ground,  in  order  to  cut  off  the  underground  stem,  some  inches 
below  the  surface,  and  thus  prevent  or  retard  the  re- 
appearance of  the  weed. 

2467.  Weedmg-pmcerty  or  thUtU-drawer*  (Jig.  22 1 . 
a,  h)  are  sometimes  used  for  pulling  thistles  out  of 
hedges  and  from  among  standing  com :  the  handles 
are  about  two  feet  six  inches  long,  and  the  blades 
&oed  with  plate  iron  made  rough  by  croas  channels 
or  indentations.  There  is  a  variety  of  this  implement 
called  the  Havre  pincers  [b),  which  is  used  in  France 
both  for  pulling  thistles  and  other  weeds,  and  for 
taking  tench  and  eels  from  the  ponds.     (TAotith.) 

2468.  The  betoms  used  in  farming  are  commonly 
small  fi^g^ots  with  handles,  formed  of  birch  spray,  for 
the  staUes  and  cattle^houses,  and  of  broom,  heath,  straw,  &c.  for  the  bams. 

2469.  The  ttrauh-rope-twuter,  or  twisttng-crook  (Jig.  222.)  is  used  for  twisting  straw 
pee^  and  oooistB  of  a  atick  or  rod  from  two  to  three  feet  long,  and  from  one  inch  to 
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two  indies  in  diameter,  either  naturally  or  artificially 

crooked.     At  one  end  is  a  ring,  through  which  a  ooid  u 

passed,  and  the  implement  tied  to  the  waist;  at  the  other 

notch,  on  wliich  the  commencement  of  the  rope  is 

made.   An  improved  tool  of  thu  sort  {Jig,  2SS. )  is  now  used  by  the  best  fiumers ;  it  is  held 

under  the  left  arm,  and  turned  with  the  right  liand. 

2470.  The  potat(Mdbber  is  exclusively  used  in 
planting  potatoes  in  fine  moulds ;  but  drilling  is  a 
mode  generslly  to  be  preferred,  as  providing  a 
better  bed  and  a  closer  covering  to  the  sets. 

2471.  The  common  dibber  used  in  agriculture  has  several  teeth  or  dibbles  proceeding 
from  a  head,  which,  having  a  handle,  is  pressed  into  the  ground,  and  forms  several  holes 
c^     cp,.'  Bt  oi^ce,  according  to  the  number  of  dibbles,  and  these  are  regulated  by  the 

hardness  of  the  soil.     In  strong  clays  the  coomion  garden  dibber,  shod  with 
iron,  is  often  used. 

2472.  The  doubU-dibber  (fg,  224.)  is  chiefly  used  in  Norfolk  and  Suffolk, 
for  dibbluig  wheat ;  but  the  more  enlightened  agriculturists  of  the  present 
day  consider  that  the  pressing  plough  effects  the  same  object,  that  of  making 
a  firm  bed  for  the  seed,  more  effectually  and  at  less  expense. 

247.^.  CoggjuCs  dibbling  mM:hine  consists  of  a  box  fixed  on  wheels,  to  which 
are  attached  two  conical  dibbling  irons,  and  the  whole  is  to  be  moved  forward 
by  the  foot  of  the  operator.  {Neivton*s  Journal,  voL  ii.  p.  88. )  It  appears 
to  us  much  too  intricate  ever  to  come  into  use ;  nor  do  we  see  the  necessity 
of  dibbling  by  manual  labour  at  all,  since  we  have  the  pressing  plough, 
which  is  allowed  to  be  preferable  for  wheat,  and  various  drill  machines,  which 

are  at  least  as  good  as  the  hand  dibble,  for  beans. 

.   2474.   The  fieeil  is  a  well  known  implement  for  beating  out  com,  now  happily  going 

out  of  use  in  the  most  improved  districts,  as  it  would  go  every  wheie»  were  the  value  of 

the  hand- threshing  machine  generally  known. 

2475.  The  euentiai  agrietUiural  tools  are  the  pick,  spade,  shovel,  dung  and  hay^inrk, 
hay-rake,  common  hand-hoe,  rope-twister,  and  besom. 

ScCT.  II.     InstrumentM, 

2476.  The  imirufnentt  used  in  agricuUure  may  be  classed  as  the  executive  and  the 
scientific ;  the  former  are  used  in  executing,  the  latter  chiefly  in  designing  and  laying 
out,  operations. 

SuisBOT.  1.     Instruments  of  Labour. 

2477.  The  instruments  of  labour  peculiar  to  agriculture  are  few,  and  chiefly  the  scythe^ 
rei^ng-hook,  and  hay-knife ;  but  there  are  some  others  common  to  agriculture  and 
ganlening,  which  are  occasionally  used,  and  they  also  shall  be  enumerated. 

2478.  The  scythe  is  of  three  kinds :  one  for  cutting  grass  or  hertiage  crops  for  hay, 
which  consists  of  a  thin  steel  blade  attached  at  right  angles  to  a  handle  of  six  or  eight  leet 
long ;  the  second  for  cutting  com,  to  which  what  is  called  a  cradle  is  attached ;  the 
third  is  of  smaller  dimensions,  and  is  exclusively  used  for  cutting  com;  it  is  called  the 
Hainault  scythe. 

8479.  Tke  HlainaMli  seiftke  (Jig.  9SS.)  has  a  wooden  bsodle  an  inch  and  a  quarter  la  diameter,  and  khdd 
In  the  mower*!  right  hand  bv  the  bent  pert  (a,  b)  about  five  inches  long.  The 
straight  nut  of  the  handle  (c)  it  team  16  to  SS  inches  long,  aooordlng  to  the 
height  of  the  mower.  There  is  a  leathern  loop  (ft)  through  which  the  fore 
linger  is  passed,  and  thore  is  a  knob  (a)  at  the  extremity,  which  wouM  pre. 
vcDt  the  nand  sUpping  off,  if  the  loop  diould  break,  or  the  finger  slip  out  of 
It  The  Uade  ((f)  is  about  8  feet  long,  and  8|  inches  broad  at  the  middle 
The  handle  is  attached  to  the  Made  in  such  a  manner  as  that  its  plane  makes 
an  angle  with  that  of  the  latter,  by  which  means  the  mower  Is  able  to  cut  a 
little  upwards,  but  afanost  dose  to  the  ground,  without  stooping,  while  the 


handle  inclines  to  the  horiaon  about  60  or  70  degrees.  "Die  line  of  the 
crooked  part  of  the  handle  (a,  b),  if  produced,  would  nearly  paas  through  the 
point  of  the  blade,  which  thus  gives  the  means  of  controlling  that  point : 
•     "    •  •    '    iflongwiththe 


whilst  the  fore  finger  in  the  loop  commands  the  heel  («). 
scythe  a  light  sUlf  (/,  g),  termlnatbig  in  an  Iron  book  (A),  is  used  by  the 
With  the  scythe  in  his  right  band,  he  holds  the  hook  in  his  left  by 


the  middle,  the  curved  part  of  it  over  the  scythe  in  a  similar  position  to  its 
blade,  and  above  it,  their  points  being  exactly  over  each  other.  In  working, 
the  mower  moves  both  together,  making  the  hook  to  pass  t>ehind  the  straw 
at  about  the  middle  of  its  h^ht.  to  separate  and  press  it  slightly  down 
towards  the  left  hand,  while  the  blade  ftdlows  with  a  motion  ftom  right  to 
left,  to  cut  off  the  straw  at  ftom  two  to  Ibur  inches  above  the  ground.  A 
great  advantage  of  this  implement  is,  that  the  operator  is  not  required  to 
stoop,  l>y  whldi  his  strength  is  less  exhausted,  and  he  is  said  to  cut  double 
the  quantity  of  com  whidi  can  be  cut  In  the  same  time  with  the  reaping- 
hook,  and  with  less  loss  of  straw.  The  HlgfalaDd  Society  of  Scotland  made 
extraordinary  exertions  to  introduce  this  uutrument  among  the  fkrmers  of  that  oo^mtry,  in  1885,  aadt 
through  the  assistance  of  the  Chevalier  Masclet,  then  the  French  eonsul  at  Edinliurgfa,  and  two  yoang 
Flemings,  brought  over  by  the  HCgfalaad  Society,  which  aooounaaied  this  excellent  man  m  a  tour  thraoaS 
'" ^r,  fft  supcsaded  in  making  a  greet  many  trials.    Die  genenl  result,  as  ceaiwunfcited  in  the 
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Sbdeky^  Sepot  of  December,  1895,  li.  Out  b7  the  nw  or  thlf  Imtrunent,  as  ooraptred  with  tbe  elckleb 
In  the  cutting  of  wheat,  there  ia  a  taving,  at  an  avoMe  oT  the  diflteent  itatcnient*  given,  of  S6  per  cent 

NotwHhftan&tg  tb»  dnuaatance,  bofwevcr:  the  Haiu    *'       "     ^ *' '    ' —  ■- 

gentland,  partlf,  no  doubt,  ( 


natance,  bofwevcr:  the  Hainault  •crthe  has  been  rerv  little  used  since  n 
owing  to  the  diflScultj  of  overooming  established  prQudlecs ;  partly,  also, 
\  frame  has  been  accustomed  to  uaeone  description  cClnstrument,  must  begin 


bj  undeigniv  a  good  deal  of  boWy  sufftrbig  and  loss  of  labour  before  he  can  so  far  master  another,  ao 
very  dlflkrent  as  the  Hainault  scythe  is  from  the  sickle,  as  to  do  the  same 
quantity  of  work  with  the  one  as  with  the  other ;  but  principaUy,  we  suspect, 
because  the  instnimcnt  has.  If  any,  no  great  adrantage  orer  the  scythe  hook. 
Young  perMNM  alone  are  to  be  expected  to  leani  the  use  of  dlAcuIt  instru- 
ment£  and  bring  them  finally  into  general  reputation.  The  editor  of  the 
Highland  Society's  TVomocMmw,  in  ^waking  of  this  Report  (toL  tIL  pl  9tfl), 
says  that,  conMdering  its  faToonble  nature,  **  a  somewhat  diflkrcnt  result 
might  hare  been  antfepated  than  has  really  occurred.  But,  although  three 
years  have  elapsed  since  these  experiments  with  the  Hainault  scythe  were 
made,  the  instrument  itsdf  has  nowhere  come  Into  general  uae.  That  It  it 
an  fanportant  and  useftil  mode  of  reaping  cannot  be  reasonably  disputed;  taut 
we  ought  not,  perhaps,  to  anticipate  any  important  change  in  harrcat-work 
until  oiat  mat  era  (we  hope  not  very  remote)  when  the  acquisition  of  a 
horse-machine,  ^ipUeable  to  aU  ordinair  circumstances,  shall  secure  our 
crops,  and  sweep  every  pr^udlce  beftMre  It**  Still,  as  there  will  always  be 
small  fitraers  and  cottagers  who  cannot  aflbrd  to  hare  reaping  machinoL  we 
think  it  highly  desirable  that  the  Hainault  scythe  should  have  Author  trials, 
and  we  earnestly  recommend  it  to  our  friends  in  America  and  Australia. 

5480.  The  cradle-tcythe  is  wioualy  constructed:  somettQieB 
the  cradle  or  receptade  into  which  the  com  is  gathered  is  of  net- 
work (Jig.  226.),  and  at  other  times  it  consists  of  woven  laths  or 
wicker-wofk.   (See  §  405.) 

5481.  The  reaping-hook  is  a  curved  blade  of  steel,  fixed  in  a 
short  wooden  handle ;  it  is  of  two  kinds ;  one  serrated  like  a  fine 
saw,  which  b  used  in  cutting  com  by  handftils,  and  is  called  a 

Mckle  hook ;  the  other  smooth  and  sharp  like  a  scy&e, 
whidi  is  used  to  hack  the  com  over  in  the  peculiar  manner 
called  bagging,  and  is  called  a  cutting  hook.  The  most 
improved  form  (Jig,  227.)  has  a  kneed  handle.  (/^  227 


226 


9«8L  The  nmooA  remfingJkiok.  or,  as  it  is  called  in  East  Lothian,  the  scythe-hook,  was 
into  the  West  and  South-west  or  Scotland,  probably  from  Ireland,  and  has  now  spread  c 
liowlaads.  It  is  considered  much  preferable  to  the  common  reapingJiook  in  our  best  con 


L  JMag.,  voL  xxiiL  p. 
work,  and  in  such  < 


first  i 
over  most  of  the 

com  counties.  (See 


55.)  Where  the  crop  is  very  thin  and  short,  it  requires  some  attention  to  niako 
""  "  "    \  or  Hutton*s  improved  reaplng.hook,  may  do  it  better ; 


cases  the  teethed  hook, 


boL  i^oQ  aU  ordinary  good  and  strong  crops,  the  scythe- hook  is  by  fax  the  better  implement,  the  reaper, 

with  equal  ease  to  himself,  cutting  down  a  third  or  fourth  more  than  with  the  old  teethed  hook.    The 

f  aome  of  the  best  Scotch  Armers  is,  that  a  labourer  will  do  as  much  work  with  it  as  with 

t  scythe,  and  cut  the  straw  almost  if  not  altogetlier  as  close  to  the  ground. 

toe's  bnprmKd  reapimgJMA  is  serrated  from  the  point  through  half  its  length  like  a  dckle^ 

Binder  ts  smooth  and  sharp.    The  advantage  is,  that  the  straws  are  not  cut  in  entering  the 

hook,  as  is  the  case  where  the  point  Is  of  the  cutting  kind,  by  which  means  fewer  drop  and  are  lost  With 
nrkles  reapers  invariaMy  make  cleaner  work  than  with  the  hooks  for  the  above  reason ;  with  hooks 
the  straws  are  cut  with  less  labour.    (  TVom.  5oc.  ArU,  vol.  xx  viii. ) 

2484.  The  hay-4emfe  consists  of  a  straight  blade,  set  at  right  angles  to  a  short  wooden 
handle ;  both  of  considerable  strength.  It  is  used  for  cutting  hay  or  straw  when  con- 
solidated in  the  rick  or  stack.  An  improvement  of  this  instrument  has  been  proposed, 
wfaicfa  consists  in  forming  the  blade  like  that  of  a  common  spade,  sharp  at  the  edges,  by 
which  the  operator  will  cut  downwards  instead  of  obliquely,  and  not  being  obliged  to 
stoop,  will  effect  the  same  woric  with  far  less  trouble. 

2485.  T%e  wool-ihean  are  formed  wholly  of  iron  or  steel,  and  worked  with  one  hand. 

2486.  The  hedge-shears  are  of  different  kinds ;  that 
■  called  the  avermncator  is  to  be  preferred  for  cutting 

off*  large  shoots,  as  it  makes  a  clean  draw-cut  like  a 
knife.  Shears,  however,  are  not  used  in  dressing 
hedges  by  the  best  agriculturists. 

2487.  The  thalch^-knife  consisu  of  a  blade  simibur 
to  that  of  a  scythe,  inserted  in  a  wooden  handle  like 
that  of  a  reaping-hook.  For  thatching  with  reeds, 
heath,  or  any  rough  and  rigid  thatch,  the  blade  has  a 
handle  affixed  to  each  end  to  enable  the  operator  to 
work  it  with  both  hands. 

2488.  77te  stack-borer  consists  of  two  parts,  a  cut- 
ting screw  or  blade  (Jig.  228.  a)»  and  a  drawing 
screw  (6).  Both  are  worked  by  cross  handles  in  the 
usual  manner  (c).  In  using  this  instrument,  which 
is  of  great  importance  where  hay  has  acquired  a  dan- 
gerous degree  of  heat,  first  cut  away  the  loose  hay 
where  the  borer  is  intended  to  be  applied,  therein 
insert  the  point  of  the  borer,  and  by  means  of  the  cross 
handle  turn  it  round  till  the  stack  is  pierced  either 

qinte  through,  or  to  a  sufficient  depth ;  then  withdraw  the  cutter,  and,  by  means  of  the 
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4lniwing  screw  repeatedly  applied,  take  out  the  plug  of  hay  which  has  been  detached. 
If,  however,  the  hay  be  in  a  moist,  heating  state,  it  will  occasionally  coil  round  the 
cutter  in  proportion  as  it  is  pierced,  and  impede  its  action.  In  such  cases,  the  drawing 
screw  must  be  slipped  over  the  rod  of  the  cutter,  and  must  be  applied  from  time  to  time, 
to  draw  out  the  hay,  in  proportion  as  it  is  detached  from  the  mass.  {Newton's  Journal^ 
vol.  ▼.  p.  308.) 

2489.   The  hedge-biU  is  of  Tarious  kinds.    The  scimitar  ( J^.  929.  a)  has  a  handle  four 


^P^ 
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feet  long,  bent  a  little  out  of  the  direction  of  the  blade  in  order  to  admit  the  free  action 
of  the  operator's  arm  while  standing  by  the  side  of  a  hedge  and  cutting  upwards.  The 
axe  (6)  is  used  for  cutting  strong  boughs  or  small  trees ;  the  bill-book  (c)  for  fag- 
goting,  and  stopping  gaps  in  hedges;  the  dress-hook 
(d)  for  cutting  the  twigs  in  very  young  hedges,  and  for 
dressing  faggots;  and  the  bill-hook  (e)  for  lopping 
branches  close  at  hand.  A  chisel  with  a  handle  eight 
or  ten  feet  long  is  used  for  cutting  off  branches  eighteen 
or  twenty  feet  from  the  operator,  and  is  of  considerable 
use  in  pruning  forest  trees  in  plantations  or  hedges,  and 
also  fruit  trees  in  orchards. 

2490.  The  axe,  taw,  wedgtt  and  hammers,  of  different 
kinds  and  sises,  are  used  in  agriculture,  in  felling  trees, 
cutting  them  up,  preparing  fuel,  driving  nails,  &c. ;  but 
these  and  other  instruments  common  to  various  arts  need 
not  be  described. 

2491.  The  scorer  (Jig,  230.)  is  a  well  known  instm- 
ment  used  by  woodmen  in  marking  numbers  on  timber 


2492.   The  line  emd  reel  is  occasionally  wanted  for  the 
manual  operations  of  agriculture,  and  should  be  pro- 
cured rather  stronger  and  with  a  longer  line  than  those 
used  in  gardens. 
2493.   The  potato  set  scoop  la  o£  two  kinds;  ggi 

one  a  hollow  semiglobe,  {Jig,  231.  a),  and 
the  other  (6)  a  section  of  that  figure.  They 
are  only  used  when  potatoes  are  very  scarce, 
as  in  ordinary  cases  the  larger  the  set  the 
more  strength  and  rapidity  of  growth  in  the  { 
young  plant 

%m.  The  Editiitirgk  pUatoucoop  {fig,  Sas.)  If  by  fior  the  tMit,aiHl  indeed  the  only  one  deserving  of  lue. 
The  handle  (a)  has  a  round  stem  wliich  passes  through  a  piece  of  metal  (d),  and  has  there  a  semidroolar 
..      ^  knife  or  cutter  (0  fixed  to  it  This  cue 

232   c^ ~,^  c    ^^-■*--.*,.^  ter  is  sharp  on  both  edges,  and  turns 

^9  ]      ^^^^    X.  <>*>  *  pivot  fitted  in  a  piece  of  brass 

fbrmed  out  of  a  piece  of  plate  (A,  c). 
This  pUte  fbrms  a  shield  to  hold  the 
instrument  firm  upon  the  potato^  by 
placing  the  thumb  of  the  left  liaml 
upon  It,  and  pressing  the  point  in 
wnich  the  cutter  is  fixed  Into  the 

tuber.    Then  by  turning  the  handle 

half  round  with  the  right  hand,  the  semicircular  knifie  cuts  out  a  set,  which  is  a  segment  of  a  small 
sphere  {e,f,  g).  The  only  attenUon  necessary  in  the  use  of  this  instrument  is,  to  place  it  upon  the  potato^ 
with  the  eye  or  bud  in  the  centre  of  the  diameter  of  the  semicircle  of  the  knife  when  laid  flat  on  the  tuber. 
Hie  advantages  of  this  scoop,  besides  that  it  ii  very  quick  in  its  operaUon.  is  that  the  pieces  bemg  aU 
exacay  of  one  sise,  that  is  about  an  inch  in  diameter,  may  be  planted  by  a  bean.barrow  or  drill  machine, 
with  much  less  labour  and  more  accuracy  than  by  the  hand. 

2495.  The  essential  instruments  of  labour  are  the  scythe,  reaping-hook,  hay-knife,  wool- 
sheariy  hedge-bill,  axe,  saw,  hammer,  and  line  and  reel. 


Book  IV. 


IMPLEMENTS  OF  AGRICULTURE. 


375 


SuBsxcT.  S.     Insirumenls  qf  Sdatce, 

2496.  Sdtnt^  mstrumentt  are  not  much  required  in  agriculture ;  the  principal  are  for 
levelling  boring,  and  measuring. 

2497.  77ie  level  is  frequently  required  in  agriculture,  for  ananging  suriaces  for  irrU 
gation,  tracing  strata  in  order  to  cut  off  springs,  well-nuJung,  and  a  variety  of  other 
purposes.  The  simplest  form  is  the  common  road  or  mason^s  level,  and  the  most  com- 
plete the  spirit  level,  with  a  telescope  and  compass,  such  as  is  used  by  land-sunreyors ;  but 
when  operations  of  only  moderate  extent  are  to  be  performed,  very  convenient  and 
economical  substitutes,  and  if  used  with  care,  equally  accurate  instruments,  nuiy  be 
found  in  Parker's  level,  the  road  or  common  level,  water  level,  the  triangular  and  the 
square  level. 

2498.  Parker's  level  {Jig,  S3S.)  consists  of  two  ri^  '  233 
cylindrical  receivers  of  about  five  eighths  of  an 
inch  in  interior  diameter,  and  full  Uiree  inches 
high  each,  for  holding  quicksilver,  fixed  at  right 
angles  upon  a  wooden  stand,  and  about  eighteen 
inches  asunder.  A  small  groove  is  cut  lengthwise 
in  the  stand,  and  closely  covered  over,  through  which  channel  a  communication  is 
effected  between  the  two  cylinders ;  and  consequently  the  surfaces  of  the  quicksilver  in 
the  cylinders  must  be  on  a  level  with  each  other.  The  two  floats  are  equal  to  each  other 
as  to  weight  and  length,  and  the  surfaces  (about  five  eighths  of  an  inch  in  diameter) 
which  rest  on  the  quicksilver  in  each  cylinder ;  and  consequently  the  tops  of  the  floats 
most  also  be  on  a  level  with  each  other.  The  different  parts  of  the  level  are  closely 
fitted,  and  the  whole  rendered  portable  by  screwing  up  die  floats  into  the  caps  of  their 
respective  cylinders.  About  three  minute  grooves  are  cut  in  the  lower,  or  hemispherical 
ends  of  the  floats,  through  which  the  quicksilver  rises  upon  a  slight  pressure  of  the  floats, 
and  &lls  back  again  under  the  floats  as  soon  as  the  pressure  is  taken  off.  The  tops  of  the 
cylinden  are  a  little  concave,  for  saving  any  particles  of  quicksilver  which  may  lodge  in 
the  screws,  when  the  instrument  has  been  shaken  in  the  carriage.  Constructed  and  sold 
by  Mr.  Appleton  of  Drury  Lane,  London,  turner :  price  14<.  each ;  staff  with  cords  and 
pulleys,  8«.,  and  three  l^s  five  feet  high,  4(. 

2499.  The  common  level  (Jig.  234.)  is  in  general  use  among  masons  and  bricklayers, 
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and  for  die  purposes  of  road-making  and  irrigation  it  is  furnished  with  plates  of  iron  with 
adjusting  screws,  for  the  purpose  dT  determining  the  slopes  of  surfaces. 

2500.  J%e  vfoter^eoel  is  that  which  shows  the  horizontal  line  by  means  of  a  surface  of 
water  or  other  fluid  ;  founded  on  this  principle,  that  water  always  places  itself  level  or 
horizontal.  The  most  simple  level  of  this  kind  is  made  of  a  long  wooden  trough  or 
canal,  which  being  equally  filled  with  water,  its  surfiice  shows  the  line  of  level.  It  is  also 
made  with  two  cups,  fitted  to  the  two  ends  of  a  straight  tube,  about  an  inch  in  diameter, 
and  three  or  four  feet  long,  by  means  of  which  the  water  communicates  from  the  one  cup 
to  the  other,  and  this  pipe  bang  movable  on  its  stand  by  means  of  a  ball  and  socket, 
when  the  two  cups  shew  equally  full  of  water,  their  two  surfaces  mark  the  line  of  level. 
It  may  also  be  made  with  two  short  cylinders  of  glass,  three  or  four  inches  long,  fastened 
at  each  extremity  of  the  pipe  with  wax  or  mastic.  The  pipe  is  filled  with  common  or 
coloured  water,  which  shows  itself  through  the  cylinders,  by  means  of  which  the  line  of 
level  b  detennined ;  the  height  of  the  water  with  respect  to  the  centre  of  the  earth  being 
always  the  same  in  both  cylinden.  This  level  is  very  simple  and  commodious  for  level- 
ling small  distances. 

SSOL  TkeJnmican  or  triangular  level  UlgSaS.  a)  is  formed  of  two  plecei  of  thin  wood  Joined  by  a  croM  bar» 
Ihevfaoiein  the  form  oftbe  letter  A.  TnemannerofuiiQg  it  is  simply  thus:  At  the  place  fhnn  which  ttie 
level  is  to  be  taken,  drive  a  wooden  peg  into  the  ground,  doie  in  to  the  top,  upon  which  one  of  the  lefli  of  the 
ftameor  A  may  rert ;  then  bringing  round  the  other  leg  till  it  touch  the  ground,  there  drive  in  a  second  peg, 
ttsmtRg  round  the  ocher  leg  as  before ;  and  where  it  touches  the  ground  again,  drive  in  another  peg,  and  so 
on  akmg  the  whole  line  to  be  levelled.  Hius,  with  very  little  trouble,  and  with  as  much  accuracy  as  with  the 


len  bringing  round  the  other  leg  till  it  touch  the  ground,  there  dri 
r  leg  as  before ;  and  where  it  touches  the  ground  again,  drive  in  s 
en  along  tbe  whole  line  to  be  levelled.  Hius,  with  very  little  trouble,  and  with  as  much  accuracy  as  witn  uie 
finest  apffit.leireL  may  the  course  of  a  drain  be  easily  ascertained.    But  as  it  is  ncoessarv  that  a  drain 
should  nave  sufBctcnt  declivity  to  allow  the  water  to  run  fredy,  it  will  be  requisite,  in  taking  the  level. 
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to  regulate  the  dinctlon  of  the  line  aooordUngly.  Half  an  Inch  fidl,  in  the  length  of  the  A«me,  win  tie 
•iiflleieDt.  For  tbic  puipose,  it  wUi  be  expedient  to  have,  beddes  a  number  of  wooden  peg»,  one  iron  pin 
with  inches  and  lialvoa  marfcied  regularly  upon  the  flidea  of  it  ftom  the  top  downwards.  After  havingdriTen 
in  the  first  wooden  peg  at  the  pc^t  whence  you  mean  to  conduct  the  drain,  and  having  rotted  the  one 
leg  of  the  flrame  upon  it,  turn  round  the  other  till  it  be  level  ^th  the  first  peg;  there  put  in  ttie  iron  pin, 
so  that  this  leg  of  the  frame  may  rest  on  the  top  of  it,  when  level ;  then  drive  in  a  wooden  peg  so  far  as 
tiiat  the  top  of  it  may  be  half  an  inch  lower  than  that  of  the  iron  pin.    Place  the  Im  of  the  iVame  again 


h«of 
or  it  I 


upon  this  second  peg,  turn  it  round  to  a  levd,  putting  in  the  iron  irin  till  the  top  oTit  be  equal  witlfthe 
foot  of  the-fhune ;  then  drive  in  another  wooden  peg  close  by  the  side  of  it,  tiU  the  top  of  the  ^  ~  ^ — 
be  half  an  inch  lower  than  that  of  the  iron  pin.    Prooedd  in  this  manner       ' 
!  or  declivity  all  the  way  along. 


drain,  which  will  have  the  i 


Prdbedd  in  this  manner  as  far  as  you  mean  to  carry  the 
When  made  on  a  smaller  scale. 


it  is  useAil  in  ascertaining  the  proper  descent  along  the  bottom  of  a  dnun,  while  the  workmen  are  laying 
it|  but  when  made  finr  this  purpoae,  the  cross-bar  muatbe  fixed  to  the  bottom  of  the  legs,  so  that  the  A 
becomea  a  A,  or  delta. 

250S.  The  square  level  (Jig.  235. 6),  is  niade  of  sereral  pieces;  the  usual  length 
generally  five  feet  and  a  half,  and  the 

height  four  feet,  or  four  feet  and  a  half,    l    ^  ~>   l  ,  I     ^5 

It  maybe  either  used  like  the  water  level,      _1  I       TT/vfARv  «/ 

or  the  Americao  level.  According  to 
Marshal,  it  has  been  found  "  preferable 
to  any  level  now  in  use,  as  being  equally 
accurate  in  ascertaining  the  relative 
heights  of  distant  objects,  as  in  minutely 
tracing  step  by  step  the  required  line  of 
communication,  so  as  to  give  every  part 
of  it  an  equal  and  uniform  descent.*' 

2503.  The  object  stafi^ijig,  235.  c)  is  used  with  the  water  or  square  level:  for  either 
it  should  be  exactly  or  the  same  height  as  the  level ;  the  cross  piece  at  top  should  be  a 
foot  or  more  in  length,  and  three  inches  broad,  painted  white  on  one  side  for  opposing  Co 
dark  objects,  and  black  on  the  other  for  opposing  to  such  as  are  white. 

2504.  The  levelling  staff"  is  composed  of  two  pieces  (Jig»  235.  d,  h,  and  e,  e),  which  slide 
on  each  other :  they  are  each  of  about  five  feet  in  length,  so  as  to  form,  when  fully  extended, 
a  rod  of  ten  feet  They  have  a  line  of  feet  graduated  into  hundredth  ports.  The 
index  {/)  slides  firmly  on  them ;  and  is  moved  up  or  down  (by  signal)  by  the  attendant 
who  carries  the  staff,  till  the  observer  finds  it  coincide  with  the  intersecting  wires  of  his 
telescope.  Its  height  on  the  staff,  of  course,  marks  the  difference  of  the  level.  It  has 
two  horizontal  and  parallel  black  stripes,  which  at  considerable  distsnces  are  of  use  to 
direct  the  eye  more  readily  to  the  fiducial  edge  (g). 

2505.  The  measuring-chain^  measuring-rodt  pocket-nUe,  poles  for  setting  out  straight 
lines,  stakes  for  driving  in  at  fixed  points,  and  a  variety  of  other  instruments,  and  their 
appendages,  are  occasionally  required  by  the  agriculturist  who  lays  out  estat^  or  efiEeeta 
territoriid  improvements :  but  these,  not  being  strictly  agricultural  implements,  do  not 
require  to  be  described. 

SS06.  The  odometer  {odot,  a  way,  and  metrea,  to  measure)  is  a  very  ingenious  instrument,  invented  in 
18S1  by  Mr.  Hunter,  of  Thurston  in  Scotland,  who  has  given  the  following  descrtotlon  of  it  to  the  Highland 
Society.  The  wheel  a  (Jig.  936.)  is  made  of  light  iron,  and  measures  two  yards  in  circumference^  being 
divided  by  six  spolies  into  feet  One  spoke  must 
be  painted  white.  The  handle  is  divided  at  e,  like 
a  fork,  and  embraces  each  end  of  the  axis  bv  its 
elasticity.  Through  the  axis  is  a  hole  into  which 
the  end  A  of  the  way. wiser  fits,  and  u  held  fast  by 
a  nut  tl.  The  way-wiser  {Jig,  837.)  consists  of  a 
ftame/g;  /being  hollow  to  receive  a  perpetual 
screw  A,  a  part  of  which  is  visiUe  near  the  inffex  m. 
At  the  other  end  of  the  screw  Is  a  nut  i',  which 
keeps  it  in  its  plaoa  The  tetew  turns  two  brass 
concentric  cogged  wheels  k  and  I;  k  conceals  the 
scale  of  /,  exc^  where  a  piece  Is  cut  out,  leaving  an  ' 
index  at  the  beginning  of  the  scale  of  k,  and  which 
in  the  drawing  points  to  78  of /L  The  scale  of  A  is 
numbered  towards  the  left,  and  that  of  I  to  the  right 
The  wheel  Abas  100  cogs  or  teeth,  and  / 101 ;  conse- 
quently, as  the  same  endless  screw  turns  both 
wheels,  it  is  evident,  that  when  k  has  made  a  com. 
plete  revelation  of  100  teeth,  I  will  also  have  made  a 
revoluUon  of  100  teeth ;  and  the  index  of  A  will  point 
to  1  of  /,  because  /  has  101  teeth.  After  a  second 
revolution  it  will  point  to  2,  and  so  on ;  the  number  ' 
it  pointa  to  marking  the  number  of  revolutions ;  each  revolution  showing  100  tuns  o<  the  Iron  wheel 
a.  Accordingly,  a  measures  6  feet,or  1  turn :  k  100  times  6  feet,  or  600  net,  or  1  revolution }  and  1 101 
times  flOO  foet,  or  60,600  fieet,  equal  to  nearly  1I|  Ebnglish  miloa,  the  range  of  the  instrument :  88  tumf 
of  this  wheel  make  a  mile  It  is  advisable  always  to  commence  with  the  way- wiser  set  at  0  or  sera ;  to 
do  this,  take  out  the  screw  in  tiie  centre,  when  the  brass  wheels  k  and  /  can  both  be  set  at  aero,  and 


the  screw  replaced.  Set  the  wheel  a  upon  the  ground  with  the  white  spoke  undermost,  and  fix  the  way. 
wiser  into  the  whed  by  means  of  the  nut  </,  always  observing  to  put  it  on  the  left  sid&  as  shown  in  the 
plate  at  e.    At  any  period  of  measuring  you  can  tell  exactly  how  far  you  have  gone^  and  proceed  without 


again  setting  the  way-wiser  at  0.    Suppose,  as  in  the  figure,  the  spoke  No.  S  at  tne  ground,  the  index 
m  pointing  at  96  of  A,  and  the  index  of  k  pointing  at  78  of  /;  then  the  distance  measured  is78S6  turns 


of  a  and  two  feet :  and  as  a  measures  two  yards,  7806  x2=s  151652  yards,  to  which  add  tiie  two  feet 
Ita  rending  off,  particular  care  must  be  taken  always  to  read  the  lane  figures  (vis.  those  on  the  wheel  I ) 
first,  and  afterwards  to  add  the  small  figures  (vix  those  on  the  wheel  >) ;  and,  if  the  figures  on  k  amount  to 
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leu  than  10.  a  0  mtttt  be  prtflxed,  so  Chat  k  thaD  alwayt  them  two  flgwrff:  for  iMtaaec,  I  beiof  at  46 
and  i  at  4,  the  sum  iMiOOL  The  euicrt  way  to  guard  asaioat  error  is  lo  read  4S  and  add  ttie  woid  hua. 


drcd  i  thus,  fortyoix  hundred  and  four,  and  not  tour  thousand  six  hundred  and  four.  It  m  hardly 
ueoeasarr  to  Doint  out  the  advantage  of  having  such  an  instrument  No  country  gentleman,  who  takes 
the  imaliest  cnarge  of  his  own  aflkirs,  should  be  without  one ;  as,  by  merely  walking  from  one  end  to 
Lbe  oiher  of  any  road,  hedge,  wall,  ditch,  ke.  with  the  odometer  (which  is  not  more  troublesome  than 
a  walking  stick),  he  can  tell  the  length  of  it  much  more  correctly  than  by  a  measuring  chain,  which,  to 
sav  the  least  of  it,  requires  two  honest  men,  one  at  each  end,  and  who  must  be  both  paid  for  their  trouble  i 
whereas  the  gentleman  himseU;  whose  honesty  cannot  be  doubted,  as  he  is  not  likely  to  cheat  himself, 
can,  at  no  expense^  measure  with  this  instrument  at  least  four  times  as  quickly  as  those  with  the 
chain,  who  have  it  also  in  their  power  to  mismeasure,  if  I  may  use  the  expression,  six  inches  every 
time  a  peg  is  put  into  the  ground ;  but  iu  principal  uses  are  to  check  measurements  already  made,  and 
to  measure  off  the  siae  of  any  peopoaed  improvements,  such  as  plantations,  gardens,  kc  (Trmu.  H.  Soc, 
vol.  VL  p.  eui) 

2507.  Goo(C»  impraoed  nutrumenit  fir  boring  the  earth  for  water,  dnuning,  and  other 
purposes,  may  now  be  considered  as  having  superseded  all  others,  and  we  shall  shortly 
describe  them. 

SSOa  The  amger  (Jig.  £38.  o)  Is  to  be  connected  by  the  screw-head  to  the  length  of  rods  by  which 
the  boring  is  carried  on.  This  auger  is  for  boring  in  soft  day  or  sand :  it  is 
eyliodrical,  and  has  aalit  or  opening  ftom  end  to  end,  and  a  bit  or  cutting, 
piece  at  bottom.  When  the  earth  isloose,  or  wet,  an  auger  of  the  same  form 
b  to  be  employed,  but  with  the  slit  or  opening  reduced  in  width,  or  even 
without  a  sbt  or  opening.  A  similar  auger  is  used  for  cutting  through  chalk, 
but  the  point  or  bit  at  bottom  should  then  project  kmer,  and  for  that  pur. 
pose  some  of  these  cylindrical  augers  are  made  with  moveable  bits,  to  be 
attached  by  screws,  which  is  extremely  desirable  in  grinding  them  to  cutting 


.  The  keUoiPoomieal  auger  lb),  for  boring  loose  sandy  soils,  has  a  spiral 
cuttfaig  edfe  coiled  round  it,  which,  as  it  turns,  causes  the  loose  sou  to  ascend 
wp  the  inclined  plane  and  deposit  itself  in  the  hollow  within, 
^la  7VAaaM0cyfmtfCT>orliiAr(c),withafootVBlve,andabuckettobe 

1  by  a  rod  or  cord  attached  at  top,  is  a  pumping  tool  for  the  purpose  of 

getting  up  water  and  sand  that 


wouki  not  rise  by  the  auger. 
When  this  cylinder  U  lowered 
to  the  bottom  of  the  bore,  the 
bucket  is  lifted  up  by  the  rod 
and  cord,  and  descends  again 
by  its  own  gravity,  having  a 
valve  in  the  bucket,  opening 
upwards  like  other  lift  pumps, 
which  at  every  stroke  raises 
a  quantity  of  water  and  sand 

in  the  cyUnder  equal  to  the  itroke,  the  ascent  and  «.,»»». 
of  the  bucket  being  limited  by  a  guldeH»iece  at  the  top  of 
the  cyHnder.  and  two  small  nobs  upon  the  rod,  which  stop 
against  the  cross-guide 
2511.  Tke  tool /org 


tool  takes  hold  of  the  broken  rod,  and  thereby  enables  the 
''^S?*".**  ^  *o  **"»"  it  upL 

951Z  Another  iooljbr  the  $ame  pmrpote  (Jig.  fi»  *)  is 
mce  a  pair  of  tongs;  it  is  intended  tobe  didden  down 
the  bore,  hi  order  that  the  broken  rod  may  pass  between 
the  two  catches,  which,  pressed  by  back  springs,  will,  when 
*''S!S  HEr  **^«  ^^  >»<»«  of  the  broken  rod. 
« J^^-.  ^  fooljor  wUenimg  the  hote  (J)  it  to  he  connected, 
like  aU  the  other^  to  the  end  of  the  length  of  rods  passed 
down  the  bore:  this  tool  has  two  cutting  pieces  extending 
on  the  sides  at  bottom,  hj  which,  as  ttie  tool  b  turned 
round  in  the  bore,  the  earth  b  riilled  away. 
S514l  The  cki$et  or  prnmch-pipe  (#)  has  a  pnrfecUng  piece  to  be  used  for  penetraUng  through  stone.  Thb 
chisel  b  by  rbiiig  and  fidHng  made  to  peck  the  stone  and  pulverise  it,  the  smaU  middle  part  breaking  it 
away  first,  and  alUrwards  the  broad  port  cominginto  action.  Another  chbel,  or  punching-tool  (A),  b  twbted 
oa  its  cottinf  edge,  and  is  used  for  breaking  away  a  greater  portion  of  the  stone. 

8515.  A  Sfiimg  ted  ( f )  b  used  when  it  happens  that  an  auger  breaks  in  the  hole.    On  one  side  of  this 
tool  a  conrcd  piece  b  attached,  for  the  purpose  of  a  guide  to  conduct  it  past  the  cylindrical  auger  { 
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and  at  the  end  of  the  other  lide  la  a  hook,  which  taking  hold  of  the  bottom  edge  of  the  auger  enables  it 
to  be  drawn  up. 

2516.  TAe  triangular  claw  Uig.  240.  k)  \m  uced  when  Iomg  stones  lie  at  the  bottom  ofthe  hole,  which  are 
too  large  to  be  brought  up  by  the  cylindrical  i 


reniently  broken.    The  internal  notches  of  thi 


r,  and  cannot  be  cou- 
instruraent  take  hold 


240 


of  the  stone,  and  as  the  tool  rises  it  brings  them  up.  For  raising  broken 
rods  a  tool  {I)  is  sometimes  employed,  which  has  an  angular  claw  that 
slips  under  the  shoulder  of  the  rod,  and  holds  it  fast  while  drawing  upk 
(Neuiton's  Journal,  yoL  viiL  p.  247.) 

2517.  Other  tools  connected  with  the  subject  of  boring 
for  water,  also  invented  by  Mr.  Good,  will  be  described 
when  the  operation  of  boring  is  treated  of,  in  Part  III. 
Book  III.  Chap.  III.     (See  Contents.) 

2518.  Busy's  borer  for  qtdckiand  (Jig*  241.)  consists 
of  a  tube  coIImI  a  sludger,  from  five  to  six  feet  in  length,  made  of  plate  iron,  with  a 

valve  at  its  lower  extremity,  made  partly  of  iron  and  partly  of  leather,  which 
works  upon  an  an  iron  hinge,  and  a  hole  at  the  top  (a)  through  which  it  is  emptied. 

iln  boring  through  quicksands  a  metal  pipe  is  inflated  into  the  borehole,  and  the 
^   sand  is  withdrawn  from  it  by  the  sludger,  which,  by  means  of  the  valve  at  its 
lower  end,  acts  as  a  pump.     A  second  metal  pipe  is  added  to  the  first,  and  so  on 
to  any  depth.     (Trans.  High.  Soc  vol.  vL  p.  611.)  242 

2519.  The  peat-borer  (^,  242.)  is  a  larger  sort  of  borer,  employed  in 
peaty  soils  that  are  boggy,  for  the  purpose  of  removing  wetness.  It 
has  been  used  with  advantage  in  some  peat-mosses  in  Lancashire,  by 
Eccleston. 

2520.  The  blasting  auger,  timber  measure,  and  other  scientific  instru^ 
raents,  not  in  general  use  in  agriculture,  will  be  best  described  in  treating 
of  the  departments  in  which  they  are  applied. 

2521.  The  onfy  essential  scientific  instrument  is  the  common  level, 
which'  may  be  wanted  to  level  drams  and  water  furrows,  adjust  the  sur- 
face of  roads,  &c. 

SscT.  III.     Utensils  rued  in  jfgricuUure* 

2522.  The  princiiml  agricultural  utensils  are  neves,  baskets,  oom-measuroa, 
and  sacks. 

252S.  Sieves  are  textures  of  basketwork,  wire,  gut,  or  hair,  stretched  on  a  broad 
wooden  hoop.  Sometimes,  also,  they  are  formed  of  skins  or  plate  iron  pierced 
with  holes,  and  so  stretched.  They  are  used  for  separating  com,  or  other  seed, 
from  dust  or  other  extraneous  matters.  There  are  different  varieties  for  wheat, 
beans,  oats,  rape-seed,  &c. 

2524.  The  com-screen  (Jig.  243.)  consists  of  a 
hopper  (a),  with  a  sliding  board  (b)  for  giving  more 
or  less  feed ;  slips  of  wood  (c  c)  fixed  on  pivots  to 
prevent  the  grain  from  passing  too  quickly  down  ; 
and  tlie  screen,  which  is  composed  of  parallel 
wires  (d).  ,^^.^.,  ^, 

2525.  Ba^ets  are  made  of  wickerwork,  of  different      /^      '-~7f/^ 
shapes,  but  generally  forming  some  section  of  a  globose 
figure :  they  vary  much  in  size ;  those  in  most  general 

244  use  in  agriculture  are  from  twenty  inches  to  two  feet  in  diameter, 

and  are  used  for  carrying  roots,  chaffs,  cut  straw,  &c.,  from  one  place 
to  another  in  the  farmery.  A  very  good  substitute  for  a  basket  for 
filling  sacks  (Jig.  244.),  formed  of  iron,  is  in  use  in  Nottin^uun- 
shire,  Lincolnshire,  and  other  counties.   (Gisrd.  Mag.  voL  v.  p.  674.) 

2526.  The  seed-carrier  or  seed-basket  (Jig.  245.)  is   sometimes   made  245 
of  thin  veneers  of  wood,  bent  into  an  irregular  oval,  with  a  hollow  to  fit  ^ 
the  seedsman's  side,  and  a  strap  to  pas$  over  his  head,  and  rest  on  his '" 
shoulder.     In  some  places,  a  linen  bag  of  a  shape  adi^ited  to  be  borne  by 
the  right  shoulder,  and  to  suspend  the  seed  under  the  left  arm,  u  used  for 
the  same  purpose. 

2527.  The  feeding  tub  or  trough  may  be  of  any  shape  and  size ;  it  is  used  for  giving 
short  or  liquid  food  to  swine,  sheep,  and  other  live  sto€^. 

2528.  The  pail  is  ustd  for  carrying  water,  or  other  liquid  food. 

2529.  The  turnip  tray  is  a  shallow  movable  trough  or  box,  used  to  prevent  waste  when 
sheep  are  fed  upon  turnips. 

2530.  The  com  &m,  or  com  chest,  for  containing  oats  or  other  grain  for  horses,  may  be 
an  oblong  box  of  any  convenient  size.  Sometimes  it  is  placed  in  the  loft  over  the 
stable,  and  the  com  is  drawn  out  by  a  hopper  below ;  but  for  a  farm  stable  this  is  needkaa 
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trouble :  there  it  is  cofmxnonly  placed  in  the  broad  passage  behind  the  horse«,  or  in  any 
spare  comer.     It  should  be  stout,  and  have  good  hinges,  and  a  safe  lock  and  key. 

3531.  The  Jlemble  tuSte,  for  rdieving  cattle  that  are  hoven  or  choked,  consists  of  a 
strong  leathern  tube  about  four  feet  long  and  about  half  an  inch  in  diameter,  with  a 
leaden  nozaie  pierced  with  holes  at  the  insertion  end.  It 
should  be  kept  in  erery  fiumery.  There  is  a  similar  one, 
on  a  smaller  scaler  for  sheep,  which  should  be  kept  by  all 
shepherds.  Both  will  be  found  figured  and  described  in 
Part  III.  Book  VII. 

2532.  Joneses  Hlnnirying  apparaita  {fg.  246.  section) 
consists  of  two  concentric  cylinders  about  six  feet  in  dia- 
meter, and  b  from  the  bottom  to  the  top  of  its  cones  twelve 
feet  high.  The  outer  cylinder  may  either  be  perforated  with 
small  holes,  or  made  of  wire  gauze.  In  the  centre  of  the 
inner  cylinder  are  a  fire-place  and  chimney.  The  grain  to 
be  dried  is  admitted  between  the  cylinders  through  a  hopper 
at  top,  and  distributing  itself  round  the  internal  cone,  it  b 
disclnrged  through  a  q>out  into  a  aack  or  receiver.  In- 
passing  the  grain  becomes  heated,  and  the  moisture  eva- 
porates,  and  passes  oSt  through  the  perforations  of  the  ex- 
terior cylinder.     {Netetan*s  Jiumalf  vol.  vii.  p.  214.) 

2533.  Com  meatures  consist  of  the  lippie,  peck,  and 
bushel,  with  the  strike  or  rolling  pin  to  pass  over  the  surface, 
and  determine  their  fulness.  Tlie  local  measures  of  every 
country  are  numerous;  the  imperial  bushel  is  now  the 
standard  corn-measure  of  the  three  kingdoms. 

2534.  Ccm  sack  or  bags  are  strong  hempen  bags,  calcu- 
lated to  hold  four  busheb ;  and  in  Scotland  four  iirlots. 

2533.  Other  utensUs,  as  those  of  the  dairy,  poultry,  and 
cider-house,  will  be  described  in  their  appropriate  places. 

2536.  The  essential  agricuUurai  uUfuils  are  the  sieve, 
basket,  seed-carrier,  tub,  ^,  o^n  chest,  flexible  tube^  corn 
,  and  corn  sack. 

Skct.  IV.     ffand  Machines  used  in  Agriculture, 
Agricultural  hand  machines  are  generally  portable ;  some  aro  exclusively  put  in 
by  man,  as  the  wheel-barrowj   and  others,  as  the  straw-cutter,  sometimes  by 
horses,  water,  or  other  powen. 

2538.  The  common  ladder  is  the  simplest  of 
manual  machines,  and  is  in  constant  use  for  forming 
and  thatching  ricks,  and  for  other  purposes;  with 
or  without  the  use  of  trestles  and  scaffolding. 

2539.  The  wheel-barrow  is  of  three  kinds  :  — 
the  new  ground  work  barrow  (fg,  247.)  used  in 

moving  earth  or  stones;  the  dung  barrow  (Jg.  248.)  for  the  fiumyard;  and  the  com 
oarrow  (Jg,  249.)  for  conveying  com  from  the  stackyard  to  the  bam.     The  body  of 


2537. 
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the  latter  (b)  may 
be  made  to  separate 
from  the  frame  and 
V  wheel,  and  by 
J  means  of  levers  (a) 
to  be  carried  like 
the  hand-barrow. 

2540.  Barrows 
for  hay  and  straw 
may  he  variously 

eonrtnicted,  and  near  towns  {Jigs.  250,  251.)  may  be  used  for  wheeling  light  packages. 
250  851 


2541.    The  tadc-harrow  b  a  two-handed  lever  of  the  first  kind,  the  fulcrum  of  which 
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is  a  pair  of  low  wheels :  it  is  a  convenient  machine  for  moring  sacks  in  a  granary  or  barn 
floor,  from  one  point  to  another. 

2542.  The  Normandy  wheel-barrow  (  fig.  252.)  is  said  to  be  exceedingly  useful  on  a 
farm.  The  handles  or  trams  (a  a)  are  nearly 
fifteen  feet  in  length,  by  which,  when  loaded, 
nearly  all  the  weight  is  thrown  on  the  axle, 
so  that  the  man  h^  almost  nothing  to  carry, 
and  has  only  to  push.  He  is  thus  saved 
from  being  bent  down  while  at  work,  and 
consequently  from  acquiring  a  habit  of  stoop- 
ing. A  shoulder  strap  {h)  is  commonly  used, 
by  the  operator.  {Morel  VindS,  and  Card* 
Mag.  vol.  vi. )  """^ 

2543.  The  truck  {fig.  253.)  is  a  machine  of  the  barrow  kind  for  conveying  compact 
253  ^-s^    heavy  weights,  such  as  stones,  metals,  &c. 

^  2544.     T/ie    handrbarrow    is  of   diflTcrent 

kinds  {figs,  254,  255,  '256,)^  and  is  in  fre- 
quent use  in  various  departments  of  agricul- 
ture, where  the  soil  is  soft,  or  the  surface 
uneven.  Its  bottom  should  be  close  and  strong 
for  carrying  stones ;  but  may  be  light  and  open  for  dung  or  com. 

2545.    The  uinnomng  machvitt  originally  introduced  from  Holland  to  East  Lothian 
by  Mr.  James  M|gikle  of  Saltoun,^ther  to  Mr.  Andrew  Meikle,  the  inventor  of  the 

254  255  256 


threshing    machine  (799.  )>   is  in    dse    for  cleaning  com  in  most  of  the  improved 
districts.      There  are  different  forms,  but  the  best  are  those  founded  on  the  Meude  or 
Berwickshire  winnower,  which,  instead  of 
one   screen,  has  a  set  of  sieves  put  in 
motion  by  the  machine,  by  which  means 
the  com  comes  out,  in  most  cases,  ready 
to  be  meted  up  in  sacks.     A  highly- 
improved  foraa  of  this  machine,  and  the  ^ 
most  perfect,  we  believe,  at  present  in 
use  {fig.  257.)  is  manufactured  by  Weir 
and  €o.  of  London. 

2546.  The  hand  tkreshing-machine 
{fig,  258.)  is  worked  by  two  men  and 
one  wotfttoi)  and  is  sometimes  used  for 
threshing  the  com  of  a  small  farm,  or 
for  threshing  clover  or  other  small  seeds. 
Tlie  advantage  consists  chiefly  in  the 
completeness  in  which  the  grain  is  separated  from  the  straw ;  there  is  no  saving  of 
human  labour,  unless  the  power  of  horses  or  water  is  applied. 


258 


2547.  The  potato  cleaner  is  a  hollow  or  per- 
forated cylinder  or  barrel,  with  a  wooden  axle 
through  its  long  diameter,  and  a  handle  at  one 
end,  by  which  it  is  turned  like  a  barrel  chum. 
A  hinged  board  forms  an  opening  for  putting  in 
and  taking  out  the  potatoes,  which  fastens  with 
an  iron  hasp  and  staple.  It  is  filled  'one  third 
with  potatoes  or  other  roots,  and  then  placed  in 
a  cistern  of  water,  by  means  of  a  crane  or  other- 
wise. In  this  state,  being  two  thirds  immersed 
in  the  water,  and  one  third  full  of  potatoes,  it  is 
tumed  round  a  few  times,  when  the  latter  are 
found  cleaned,  and  the  barrel  is  lifled  out  by  the 
crane,  emptied,  filled,  and  replaced. 
2548.  j{  hcomotwe  steam  threshing'machine,  capable  of  propelling  itself  and  a  man, 
has  been  constracted  in  the  county  of  Northumberland.  It  is  intended  for  the  small 
fanners,  as  it  can  be  moved  from  one  fiurm  to  another,  and  thus  enable  them  to  thresh 
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out  their  corn  expeditiously  and  perfectly  (^le(in.     The  ttepun  engine  it.  not  intended  tp 
be  confined  to  threshing,  as,  by  particular  arrange- 
ments, it  may  be  applied  to  the  drawing  of  wagganf> 
pumping  of  water,  breaking  of  stones,  &c. 

2549.  Tke  maiat'SheUer  {Ji»  S^9.)  is  composed 
of  a  thin  vertical  wheel  corem 'with  iron  on  one 
side,  made  rmigh  by  punctures ;  Which  wheel  works  ' 
in  a  trou^  and  separates  the.  grain*  from  the 
stalks  by  rubt»ng.  The  ean  or  spikes  of  com  are 
thrown  in  by  hand  one  at  a  time;  and  while  the 
separated  grains  paas  through  a  fuaoel  below,  the 
niked  stalk  is  brought  up  at  the  end  of  the  wheel 
opposite  to  that  at  which  it  was  put  in.  The  wheel 
may  either  be  made  rough  on  both  sides,  or  on  one 
side,  according  to  the  quantity  of  work  reqaired  to  be  done,  and  the  foroe  to  be  applied^ 

2550.  MariutCt  improved  maixe  separator  (Jig»  9€0,)  is  the  most  perfect  machine 
of  this  kind  at  present  in  use ;  it  has  not  hitherto  been  much  used  in  England,  but  a 
good  many  have  been  exported  to  America  and  the  colonies.  A  machine  for  the  same 
purpose,  by  Cobbett,  will  be  figured  and  described  in  Pait  III.  Book  VI. 
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255 1.  J  hand  Jtour-mSl  (fg>  S61.),  for  grinding  Indian  com,  condsta  of  one  wheel 
and  pinion,  a  fixed  French  burstone,  and  a  similar  stone  in  motion  over  it  The  com 
passes  through  a  hopper  in  the  usual  manner,  and  comes  out  from  the  stones  fit  for  the 
bolting  machine.  The  hand  flour-mill  is  chiefly  used  for  Indian  com  ;  but  it  will  also 
grind  wheat  and  other 
corns  into  meals  of  tole- 
rable fineness.  It  re- 
quires two  men  to  work 
it,  and  the  price  in  Lon- 
don is  from  ten  to  six- 
teen guineaa. 

2552.  jtkandMimg- 


machine  (fig.  262. ),  con- 
sists of  a  h^  cylinder  of 
wire  with  cross  brushes 
(a),  enclosed  in  a  box  (b) 
about  four  feet  long  by 
twenty  inches  on  the  sides. 
It  may  be  considered  a 
necessaiy  appendage  to 
the  hand  flour-mill^  and  cosU  in  London  from  three  to  flte  guineia. 
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2553.  The  June-bruiser  (Jig.  263.)  is  an  in- 
genious and  most  useful  machine  where  furze  is 
either  grown  or  found  naturally.  The  shoots  are 
bruised  and  cut  into  short  lengths  by  hammers 
whicli  operate  like  those  in  the  mills  for  hammering  f/ 
iron.  When  the  material  is  not  sufficiently  bruised, 
it  is  afterwards  passed  between  rollers.  | 

2554.  T/ie  bont-breaking  machine  (Jig.  264.) 
consists  of  two  rollers  grooved  and  indented,  and 
with  pinions  on  their  ends,  by  which  they  may  be 
moved  either  by  animals,  water,  or  steam  power. 
The  surfaces  of  the  rollers  are  filled  with  indent- 
ations and  strong  teeth,  wliich  penetrate  and  break 
the  bones  to  pieces.  This  is  accomplished  by 
employing  separate  cast-iron  wheels  placed  side  by  side  upon  an  axis,  to  compose  the 
rollers  ;  the  wheels  have  coarse  teeth  similar  to  those  of  a  saw  or  ratchet  wheel ;  each 

wheel  of  tlie  lower  roller  is  an  inch  tliick ;  and 
they  are  placed  at  distances  of  an  inch  and  a  half 
asunder,  having  circles  of  hard  wood  or  iron 
placed  between  them,  which  are  two  inches  less 
in  diameter.  The  bones  should  be  supplied  rather 
gradually  to  the  machine  at  first,  to  avoid  choking 
it,  and  the  rollers  should  then  be  adjusted  to  a 
considerable  dbtance  asunder ;  but  when  the  bones 
have  once  passed  through  in  this  way,  the  rollers 
are  screwed  closer  by  screws  placed  for  that  pur- 
pose, and  the  fragments  ground  a  second  time. 
The  pinions  (a  a)  must  have  deep  cogs  to  enable 
them  to  take  deep  hold  of  each  other,  when  the 
rollers  are  set  only  half  an  inch  distant  to  grind 
fine,  and  without  the  oogs  being  liable  to  slip 
when  the  centres  are  separated  so  fisr  as  to  leave 
a  space  of  one  inch  or  one  inch  and  a  quarter 
between  the  rollers,  for  the  passage  of  the  large 
bones  the  first  time.  The  rollers  will  act  most 
effectually,  if  the  different  wheels  are  fixed  upon  their  axles  in  such  a  position  that 
the  teeth  will  not  correspond  or  form  lines  parallel  to  the  axes,  and  then  no  piece  of 
bone  can  escape  without  being  broken  by  some  of  the  teeth.  The  bones  which  have 
passed  through  the  rollers  slide  down  an  inclined  board,  and  collect  at  the  bottom  in  a 


large  heap.  When  all  the  stock  of  bones  are  thus  coarsely  broken,  a  labourer  takes  them 
up  in  a  shovel  and  throws  them  again  to  the  hopper  to  be  ground  a  second  time.  (Supp. 
to  Encyc.  Brit.  Art,  Agr. )  In  a  modification  of  this  machine  to  be  impelled  by  bone 
power,  manufactured  by  Weir  of  London  (J^.  265.),  the  bones,  after  passing  through 
the  rollers,  are  conducted  by  the  hopper  (a)  into  a  revolving  screen  (6),  which  is  driven 
by  a  bevel  wheel  (r)  working  into  a  pinion  on  the  screen  shaft  (</,  e), 

2555,  The  oii-cake  bndser  is  composed  of  two  rollers  ground  and  toothed  like  the 
rollers  of  the  bone-mill,  but  it  is  on  a  smaller  scale  so  as  to  be  worked  by  one 
man.  Tlie  object  is  to  bruise  the  oil-cake  to  a  dust .  or  powder.  Below  the  rollers 
is  a  screen  for  separating  the  grosser  pieces  which  are  set  apart  for  feeding  cattle,  and 
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the  finer  material  or  dust  u  reserred  for  sheep  or  for  manure.     Price  in  London  from 
8  to  11  guineas. 

2556.  A  ttone-breaking  machine  impdted  bjf  steam  may  be  constructed  of  two  fluted 
rollers,  placed  side  by  side,  about  an  inch  apart,  and  turning  different  ways.  The  stones 
are  put  into  a  kind  of  hopper  above,  and  pushed  down  with  a  rake,  affording  a  regular 
supply  to  the  roller.  It  is  worked  by  one  of  Kay  and  Routledge's  rotatory  engines,  of 
one-horse  power,  and  will  completely  break  a  ton  of  hard  pebbles  in  about  six  or  eight 
minutes.     (Newion*s  Journal^  toI.  tL  p.  152.) 

2557.  The  root-breaker  or  bruiser  i  fig,  266.)  is  composed  of  two  widely  fluted  rollers, 
placed  under  a  hopper,  turned  by  two  men.  It  is  used  for  breaking  or  bruising 
potatoes,  turnips,  carrots,  or  other  raw  roots,  into  small  or  moderate  sised  pieces, 
befoire  giving  them  to  cattle  or  horses.  The  same  implement  may  be  set  so  cIiMe  by 
means  of  two  screws,  as  to  serve  for  a  whin>bruiser,  or  for  breaking  beans  or  corn  of 
any  kind. 
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2558.  The  comrbryiang  machine  {fig.  367.)  is  contrived  for  tlie  purpose  of  bruising 
or  kibbling  diflferent  sorts  of  grain,  pulse,  &c  as  well  as  grinding  malt.  It  is  a  simple 
implement,  constructed  with  two  iron  rollers  of  different  diameters,  turned  true  on  their 
axles  or  spindles,  each  roller  having  a  cog  or  tooth  wheeL  A  roller  with  grooves  is 
fixed  undo- the  hopper,  to  receive  the  grain  from  the  hopper,  and  lay  it  on  the  two  rollers. 
To  one  of  the  rollers  is  fixed  a  fly-wheel.  The  machine  is  made  to  be  worked  by  hand, 
or  any  other  power.  Tlie  upper  wood  frame  is  made  to  slide,  and  is  regulated  by  a 
screwy  according  to  the  sixe  of  the  grain,  and  will  bruise  it  more  or  less  as  may  be 
required. 

2559.  The  potato  fiour-miU  (fig.  268.) 
consists  of  a  cylinder  (a)  covered  with  tin- 
plates  pierced  with  holes,  so  as  to  leave 
a  rough  surface,  in  the  same  manner  as  the 
giBters  used  for  nutmegs,  &c.,  but  the  holes 
in  this  are  larger.  This  cylinder  is  situate 
beneath  a  hopper  (6),  into  which  the'potatoes 
are  thrown,  and  thence  admitted  into  a  kind 
of  trough  (c),  when  they  are  forced  against 
the  cylinder,  which,  as  it  revolves,  grinds  the  ^^^ 
potatoes  to  a  pulp.  Motion  is  given  to  the 
machine  by  a  handle  fixed  upon  the  end  of 
the  axis  of  the  grating  cylinder  (a),  and  on 
the  opposite  extremity  of  this  axis  is  a  fly- 
wheel (d)  to  regulate  and  equalise  the 
movement.  The  potatoes,  when  put  into 
the  hopper,  press  by  their  weight  upon  the 
top  of  the  cylinder,  and,  as  it  revolves,  they 
are  in  part  grated  away.  On  one  side  of  the  lower  part  of  the  hopper  is  an  opening, 
dosed  or  opened  more  or  less,  at  pleasure,  by  a  slider  (e) ;  and  the  degree  of  opening 
which  this  has,  r^^lates  the  passage  of  the  potatoes  from  the  hopper  into  the  trough  (c). 
Thia  is  as  wide  as  the  length  of  the  cylinder,  and  has  a  concave  board  (/)  fitted  into  it. 
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wliich  slides  backwards  and  forwards  by  the  action  of  levers  (g),  fixed  to  an  axis  extended 
across  the  frame  of  the  machine :  a  lever  (A)  b  fixed  upon  this  axis,  causing  a  weight 
which  acts  upon  the  board  (f)  by  means  of  the  levers,  to  force  or  press  forward  the 
potatoes  contained  in  the  trough 
(c)  against  tlie  cylinder,  and  com- 
plete the  grating  of  them  into  a 
pulp.  The  tin-plate  covering  the 
cylinder  is  of  course  pierced  from 
the  inside  outwards,  and  the  bur 
or  rough  edge,  left  round  each 
hole,  forms  an  excellent  rasping 
surface. 

2560.  The  chaff-cuUer  is  used 
for  cutting  hay  or  straw  into  frag- 
ments not  bu-ger  than  chaff,  to 
facilitate  its  consumption  by  cattle. 
There  are  numerous  forms ;  one 
of  the  best  is  that  of  Weir  {Jig, 
269.),  which  is  so  formed,  that  in 
case  of  its  being  accidentally 
broken,  it  may  be  repaired  by  any 
common  mechanic.  The  pressure 
of  the  straw  is  also  capable  of  being  regulated  with  great  fiKJUty.  ; 

2561.  The  hay-binding  machine  is  an  invention  by  Beckway  for  wctglimg  and  binding 
straw  or  hay.  [fig,  272.)     It  is  a  very  ingenious  apparatus,  and  uiKj  be  useful  to  MiS 

\  farmers  in  the  D^ehbourfaood  of 
large  towns.  T%e  apparatus, 
wi^  every  implement  necessary 
to  be  used  in  cutting,  weighing, 
and  binding,  xlkay  be  packed 
together  so  as  to  form  <t  wheel- 
bwTDW.  {fig,  270.)  When  un- 
packed {fig,  272.),  thd  whod  is 
taken  out,  and  the  bottom  of  the 
barrow  (a)  turned  upside  down 
upon  the  ground  as«  piatlbini. 
(fig,  271.)  The  standard  (^«' 
is  then  set  up  in  the  sockets  of  the  underside  of  the  barrow.  The  frame  {c)  is  then 
unfolded,  and  the  axis  of  the  steelyard  or  scalebeam  (d),  placed  upon  the  stabbed  aa  « 
fulcrum,  supporting  the  frame  (c)  at  the 
short  end,  and  at  the  long  end  the  coun- 
terpoising weight  is  suspended  by  a 
chain,  and  adjusted  to  the  graduations 
upon  the  steelyard  agreeably  to  the  quan- 
tity of  hay  to  be  weighed.  The  bed  of 
the  frame  (c)  is  then  fastened  down  to 
the  platform  by  means  of  the  lever  which  held  the  wheel  in  the  barrow.  Two  haybands 
are  then  placed  between  the  hooks  {e  e)t  and  extended  along  the  bed  of  the  frame  (c). 

The  truss  of  hay  is  then  laid  upon  the  bed 
of  the  frame  (c),  as  shown  by  dotted  lines, 
and  the  hever  or  latch  underneath  withdrawn, 
so  as  to  allow  the  scale-beam  to  oscillate. 
The  proper  quantity  or  weight  of  hay  being 
adjusted,  the  truss  is  bound  round  with  the 
haybands,  which  were  placed  under  it. 
This  truss  being  removed,  the  same  process 
is  followed  in  weighing  and  binding  every 
other  truss,  which  is  done  without  the 
smallest  delay  or  inconvenience ;  when  the 
whole  quantity  required  is  bound  up,  the 
apparatus  is  dismounted  and  packed  toge- 
ther in  five  minutes,  as  fig,  27a  The  re- 
spective implements,  such  as  the  knife,  fork, 
pin,  and  every  part  of  the  machine,  fitting 
together  upon  the  barrow  so  as  to  secure 
the  whole,  are  bound  round  by  the  chain  and 
weii^t,  and  tightly  packed  for  conveyance.     {Newion't  Jammai.  vol.  i.  p.  136.) 


Book  IV. 


HAND  MACHINES. 


S85 


274 


2562.  T%€  npe-iwUtmg  machine  (Jig.  273.),  is  a  small 
wheel,  the  prolonged  axle  or  spindle  of  which  terminates  in  a 
hook,  on  which  the  rope  is  commenced.  It  is  commonlj 
fixed  to  a  portable  stand;  but  is  sometimes  attached  to  a 
tiiresliing-machine.  It  is  used  %  twisting  ropes  of  straw,  hay, 
or  rushes,  for  tying  on  the  thatch  of  ricks,  and  other  similar 
purposes.  It  is  also  used  to  form  very  thick  ropes  for  forming 
straw  drains. 

2563.  The  dray^t-machine,  or  dynamometer,  is  a  contri- 
vance invented  for  the  purpose  of  ascertaining  the  force  or 
power  of  draught,  in  drawing  ploughs,  &c.  Finhiyson's  (fig. 
*J74.)  is  reckoned  one  of  the  best  varieties  for  agricultural 
purposes. 

2564.  JW,  draught-^nachine  U  a  spring  coiled  within  a  cylindrical  case,  having  a 
dial-plate  marked  with  numbers  like  that  of  a  clock,  and  so  contrived  Sat^d  mov« 

with  the  motion  of  the  spring,  and  points  to  the  numbers  in  proportion  as 

the  force  is  exerted:  for  mstance,  when  the  draught  equals  one7wL  over 

a  pulley,  the  hand  pomts  to  figure  1 ;  when  the  draught  is  equal  to  two 

cwt.  It  pomts  to  figure  2,  and  so  on.     Till  this  very  Sseful  machine  was 

mvented,  it  was  exceedingly  difficult  to  compare  the  draught  of  different 

ploughs,  as  there  was  no  rule  to  judge  by,  but  the  exertions  of  the  horses 

"«t^?*^    ?  ™  «y«  5  »  ^«7  undecisive  mode  of  ascertaining  their  force. 

2565.  Bra^t  A^iightfnachme  (fig.  275.),  consists  of  two  strong  steel 

pUte^  joined  at  the  ends,  and  forming  a  spheroidal  opening  between  tiiem. 

In  uong  it,  one  end  (a)  u*  booked  on  the  mussle  of  the  plough  or  other  implement. 

and  to  Uie  other  (6)  the 

',  draught    trees    are   at- 

tached.      An    indicator 

,    _  (c)  points  out  the  power 

2 '5  /     \  applied,  in  cwts.     It  is 

evident     that      Braby's 

machine    and     Finlay- 

son*s  act  on  the   same 

principle,   and  that  the 

latter,  bong  more  simple  in  the  construction,  must 
be  a  more  accurate  indicator,  and  less  liable  to  go 
out  of  order. 

2566.  The  weighmg-cage  (Jig-  276.)  is  a  contri- 
vance  made  in  the  form  of  a  sort  of  open  box  or  cage,  by  which  any  small  anin-al, 
as  a  pig,  sheep,  calf,  Ac.  may  be  very  easily  and  expeditiously  weighed,  and  with 
sufficient  accuracy  for  the  farmer's  purpose.  It  is  constructed  on  the  principle  of  the 
common  steelyard,  with  a  strong  wooden  frame  and  steel  centres,  in  which  the  pivots  of 
the  lever  are  hung ;  and  upon  the  short  side  of  the  lever  is  suspended  a  coop,  surrounded 
by  btroog  network,  in  which  the  animal  intended  to  be  weighed  is  placed.     The  point 

of  ML  pension  is  connected  with  the  coop 
by  means  of  two  curved  iron  rods,  which 
at  tht^  same  time  form  the  head  of  it ;  a 
common  scale  being  hung  on  the  longer 
side  of  the  lever. 

'1561.  The  catUe '  weighing  machine 
is  a  contrivance  of  the  steelyard  kind, 
for  tde  purpose  of  weighing  catUe  and 
oihLT  animals  alive.  A  machine  of  this 
sort  is  of  importance  in  the  grazing  and 
fattening  systems, 
whftt!  they  are 
iP^^cnrric  d  to  anycon- 
>stdtrable  extent, 
-  in  n<irc'rtainingthe 
^  _kas  made  by 
the  animala,  and  showing  how  they  pay  for  the  use  of  any  par- 
ticular kind  of  food,  or  what  power  it  has  inpromoting  the  fattening 
process.  Weir's  variety  (fig.  2TJ.)  is  by  far  the  simplest  and  most 
economical  of  these  machines. 

2568.  The  weighing'-machine  for  sacks  (fig.  278. )  b  a  convenient 
piece  of  barn-furniture  on  the  steelyard  principle,  and  so  com- 
mon as  to  require  no  description. 
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2569.  A  potato-weighing  machine  (fg.  879.  )f  of  »  ▼wy  complete  deKiiption,  has 
been  invented  hj  Mr.  John  Smith,  of  Edinburgh,  and  is  figured  in  the  HighUmd 
Society**  Transactions^  vol.  viL  pL  iii.  It 
is  on  the  principle  of  tlie  steelyard,  and 
chiefly  intended  for  weighing  grain,  flour, 
potatoes,  or  any  other  commodity  usually 
put  into  a  bag  for  carriage  or  keep.  The 
machine  is  portable,  of  easy  use,  and  not 
liable  to  go  out  of  order. 

2570.  Ruthven's  farmer* s  steefyard  (fg. 
280.)  is  well  adapted  for  weighing  and 
readily  discharging  bulky  commodities.  It 
consists  of  a  longer  and  shorter  beam,  with 
a  moveable  weight,  to  be  shifted  along  the 
former,  and  a  scale  suspended  to  the  latter. 
The  longer  arm,  from  its  extremity,  being 
confined  within  a  limited  range,  obviates 
the  inconvenience  of  jerks  and  long  vibra- 
tions, while  an  index  upon  it  points  out  the 
required  weight,  by  a  counterpoise  being 
slid  backwards  and  forwards,  tUl  the  point 
has  been  found  when  it  acts  as  an  equiva^ 
lenL     By  turning  a  keeper  fixed  to  the  scale,  one  end  of  it  is  opened,  turning  on 

a  cylindrical  hinge  at  the  top,  and  the  con- 
tents speedily  discharged.  These  balances 
may  be  made  of  any  sixe  required,  either 
to  suit  the  purposes  of  the  farm,  or  the 
household.  Their  simplicity  secures  them 
equally  against  expense  of  manufacture, 
and  the  risk  of  going  wrong  when  in  use. 
One  weight  only  is  required,  the  value 
of  which,  as\i  counterpoise,  depends  on  its 
distance  from  the  centre  of  motion ;  and  it 
is  so  confined  upon  the  long  arm,  that,  though  it  has  a  perfectly  free  motion  over 
all  its  length,  it  cannot  escape  at  either  extremity,  and  consequently  can  never  be 
lost,  which  is  a  great  recommendation  to  the  instrument.  The  simple  manner  in  which 
one  of  the  ends  of  the  tin>plate  scale  opens  up  round  ar  wire  hinge  is  also  very  ingenious, 
and  no  less  calculated  to  render  the  steelyard  useful  when  weighing  flour,  grain,  seeds, 
and  such  conmiodities.     (High,  S.  Trans.) 

2571.  The  tumip-slicer  is  of  different  forms ;  the  old  machine  works  by  hand,  like  a 
straw-cutter  of  the  original  construction ;  but  a  better  one  consists  of  a  hopper  and  knives, 
fixed  upon  a  fly  wheel.  (Jig,  281.)  The  turnips  press 
against  the  knife  by  their  own  weight,  and  a  man  turning 
the  wheel  will  cut  a  bushel  in  a  minute.  Gardener's 
tumip-slicer  is  a  highly  improved  form  of  this  machine. 

2572.  The  turnip-chopper  (Jig,  282.)  is  perhaps  a  more 
useful  implement  than  the  tumip-slicer.  It  is  first  made 
like  the  common  nine-inch  garden  hoe,  forming  an  oblong 
square,  with  an  eye  to  receive  the  handle,  and  from  the 
centre  of  the  first  hoe,  another  hoe  crosses  it  at  right 
angles.  On  the  reverse  is  a  two-pronged  fork,  for  the 
purpose  of  pulling  up  the  turnips.  The  turm'p  being 
pulled  out  of  the  ground  by  the  prongs,  or  the  angles 
of  the  hoe,  is  inmiediately  stmck  with  it  about  tlie 
centre,  which  divides  it  into  four ;  and  if  these  four  ( 
pieces  are  not  small  enough,  the  stroke  is  repeated  upon 
each  of  the  pieces  until  they  are  sufficiently  reduced. 
The  two  stQUtish  prongs  on  Uie  back  or  reverse  part  of 
the  hoe,  proceeding  from  the  neck  of  the  eye,  besides  their  use  in  pulling  up  the  turnip* 

2g2  ^^  expedition,  increase  the  weight  of 

the  hoe,  which  is  in  its  fisvottr,  by 
lessening  the  force  necessary  to  split 
the  roots. 

2573.  (H  hawirdriliinf  and  dibUing 
machimest  and  especiaUy  of  the  fomMr, 
there  are  a  gretii  many  ktndi,  of  vaiimia 
degrees  of  merit.     The  sort  to.be  re^ 


281 


Book  IV. 


HAND  MACHINES. 


387 


,  in  asj  particular  ens  will  dtpend  on  tbo  teiture  of  the  soil ;  one  which 
would  anewer  w  11  in  a  soft  soil  or  sand  might  not  sooceed  in  a  stony  or  loamy  soiL 
As  the  fiMhioos  of  drflla  are  continually  changing,  we  advise  intending  purchaKers  to 
describe  their  soil  and  kind  of  cukare,  aa  whether  raised  or  flat  drilling,  &c.,  to  a 
respectable  inpleoient-maker,  and  try  the  kind  he  lecommends.  In  the  mean  time  we 
submit  a  few  of  the  established  forms. 
2574.  The  bean  or  potato  dUMing 
machine  ijig,  283.)  consists  of  a  single 
wheel,  set  with  dibber  points,  which 
may  be  placed  wider  or  closer  at 
pleasure.  It  b  pushed  along  by  one 
man,  and  succeeds  on  friable  soils,  but 
cannot  be  depended  on  when  the  sur- 
face is  rough  or  tenacious.  Potatosets 
to  be  planted  after  thb  machine  should 
be  cut  with  the  improved  scoop  (2494. ). 

2575-   The  eomnum  kamd  dnO-barrow  (Ji^.  284.)   consists  of  a  tnme  and   wheel 

somewhat  similar  to  that  of  a  common 
barrow,  with  a  hopper  attached  to  con- 
tain the  seed.  It  is  used  for  the  pur- 
pose of  sowing  horse-beans,  turnips,  and 
similar  seeds,  upon  small  ridges.  In 
using  it,  the  labourer  for  the  most  part 
wheds  it  before  him,  the  seed  being 
^afterwards  covered  by  means  of  a  slight 
harrow,  or  sometimes  by  a  shallow 
furrow. 

257«.  J%e  hroadcoMt  ktmdrdriU  {Jig.  285.)  b  chiefly  used  for  sowing  clover  or  other 
small  seeds,  with  or  without  grMs  seeds.     The  operation,  however,  b  much  more  fre. 


quently  performed  by  hand.  Broadcast  sowing  by  machinery  drawn  by  horses  or  cattle, 
however,  may  be  advantageously  adopted  on  farms  of  the  largest  size,  and  where  the 
soil  b  uniform  in  sur&ce,  in  moisture,  and  in  richness. 

2577.  Coggint's  dibbling-maekine  (Jg.  286.)  was  invented  in  1827,  and  appears  very 
ingeniously  contrived.  The  Me- 
chanism b  to  be  worked  by  the  foot 
of  the  operator.  The  machine  runs 
on  wheels,  and  there  are  two  conical 
dibbling  irons,  one  larger  than  the 
other.  These  are  ranged  in  a  Hue 
with  the  delivering  funnel  of  the 
drill,  and  at  such  distances  apart  as 
may  be  considered  proper  for  dis- 
chttging  the  seeds.  A  hopper  (a) 
contains  the  seed,  and  such  earthy 
materials  aa  bone  dust,  or  other 
manure  in  powder,  as  may  be  found 
necessary  to  deposit  with  the  seed. 
lliere  b  a  funnel  (b)  through  which 
the  seeds  and  manure  are  passed ; 
and  the  conical  dibbling  iron  (c)  b 
worked  by  i|  handle  (d),  Thb  dib- 
bling iron  and  its  handle  are  con- 
nected by  two  levers,  of  which  the 
lower  (e)  hangs  to  the  axle  of  the 


prindiKd  running  wheel,  and  has  at  its  front  extremity  a  small  cune  (/),  intended  as  a 
maiker.     Tbene  b  an  upper  lever  (^)  which  works  the  axle  (A)  of  the  cylinder,  witliin 
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the  hopper  which  deh'vers  the  seed.  The  foot  of  the  operator  is  strapped  to  the  lever, 
and  by  its  pressure  forces  the  dibbling  iron  into  the  ground.  The  inventor  says  that  two 
machines  may  be  used  at  the  same  time  by  the  same  man,  one  foot  being  strapped  to 
each.     {NewiovLS  Journal,  vol.  ii.  new  series,  p.  89.) 

2578.  The  turnip  barrow-drill  sows  a  single  row  at  a  time ;  but  is  of  difficult  manage- 
ment on  the  tops  of  ridges :  fi)r 
this  purpose,  it  is  desirable  to 
have  two  wheels,  one  to  go  Qtt 
each  side  of  the  ridge.  An  im- 
proved variety  of  this  machine 
(Jig.  287.)  has  a  barrel  of  water  | 
(a)  attached,  which,  by  means 
of  a  tube,  is  dropped  hmong  the 
seed  in  the  tract  made  by  the 
coulter.  This  very  useful  appendage  may  be  added  to  any  drill-machine,  whether 
worked  by  manual  or  animal  labour. 

2579.  The  hand  tumip^oUer  (Jig.  288.)  is  used  for  rolling  raised  drills  or  ridges 
previously  to  and  after  sowing  turnip-seed  by  a  hand- 
drilL  The  use  of  such  a  roller  leaves  the  ridges  in 
a  much  better  form  for  receiving  the  seed  than  a  com- 
mon cylindrical  roller;  and  after  the  seed  is  sown, 
when  tills  roller  is  again  used,  the  surface  is  left  in 
the  fittest  state  for  retaining  moisture,  and  for  com- 
mencing the  hoeing  and  thinniiig  operations. 

2580.  DoxajCi  machine  fir  assisting  human  power 
(Jig.  289.)  consists  in  a  certain  arrangement  of  levers 
and  pulleys,  by  means  of  which  the  weight  as  well  as 
muscular  strength  of  the  labourer  is  intended  to  be 
brought  into  action,  and  hence  to  render  his  necessary 
exertions  less  laborious  and  fatiguing.  Supposing  the 
apparatus  as  applied  to  a  pump  ;  then  (a)  and  (6)  will 
represent      two  ^89 

levers,  their  ful- 
crums  or  pivots  being  in  the  standard  (c  c). 
These  levers  are  connected  together  by  a  cord  or 
chain  (dd)  passing  over  a  pulley  (e).  To  the 
lever  (a)  the  cord  (/)  is  attached,  whicli  is  also 
connected  to  the  upper  lever  (g) ;  tliis  upper  lever 
moving  upon  a  fulcrum  in  the  standard  (c),  works 
the  pump  rod  (A).  In  order  to  put  this  apparatus 
in  action,  a  man  is  to  be  seated  on  a  transverse  bar 
or  rail  (0,  shown  by  dots  near  the  end  of  the  lever 
(o).  The  feet  of  this  man  are  to  rest  upon  the  bottom  lever  (ft),  and  by  his  alternately 
sitting  upon  the  lever  (a),  and  standing  upon  the  lever  (*),  they  are  by  the  chain  or  cord  (rf) 
brought  into  the  situation  shown  by  the  dotted  lines ;  and  hence  the  lever  (g)  is  raised  and 
lowered  for  the  purpose  of  working  tlie  pump.  A  weight  is  placed  upon  the  lever  (a),  and 
made  to  slide,  for  the  purpose  of  regulating  the  nuu:hiuery  and  balancing  the  weight  of 
the  water  or  other  matter  raised.  By  these  means  it  is  evident,  that  a  man  can  exert  m 
greater  power,  in  proportion  to  tlie  fatigue  occasioned,  than  would  be  effected  by  the 
usual  methods,  such  as  turning  a  winch  or  moving  a  lever  with  tlie  arms,  Ac.  (Newton's 
Journal,  vol.  iii.  p.  77.) 

^^®  ^  •  9.i^^  machines  for  particular  departments,  will  be  noticed  in  their  proper  places 
and  some  will 
be  wanted  which 
are  not  peculiar 
to  agriculture, 
such  as  rat-traps 
(fgs.  290.  and 
291.),  mouse  and 
mole-traps  (Jig.  292.),  a  fowling  piece 
for  shooting  birds,  scares  for  detening 
birds,  and  similar  contrivances. 

2582.  The  grindstone  (Jig.  293.)  is  a 
hand-machine  that  cannot  be  dispensed 
with  in  a  farmery.  The  most  improved 
sort  has  a  cast-iron  frame,  which  any 
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person  wishing  to  grind  an  instrument  on  may  turn  for  himself,  by  operating  with  bis  foot 
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on  a  treadle  (a).  This  firaxne  can  be 
or  altered  as  the  stone  wean  out,  by 
the  construction  of  the  support  for  the 
gudgeon  (6) ;  a  loose  shield  of  sheet- 
iron  (c)  is  used  to  protect  the  operator 
ftom  the  water  thrown  off  by  the 
^heel  when  in  motion.  (G€prd.  Mag* 
wL  V.) 

258S.  The  estential  handr^mackinei 
■re  the  ladder,  wheel  and  hand-barrows, 
winnowfi^  machine,  chaff-cutter,  and 
turnip  barrow-drill. 


389 
or  a  large  grindstone, 


Chap.  II. 
Qf  jgricuitural  ImplemenU  and  Machines  dnmm  by  Beatts  of  Labour. 

S584.  Tbe/undamenial  impUmtnU  ofagnculiwre  are  the  plough,  the  harrow,  and  the 
cart :  these  are  common  to  erery  country  in  the  slightest  degree  civilised ;  sufficiently 
rude  in  oonslnictioa  in  most  countries,  and  only  very  lately  brought  to  a  high  degree  of 
perfection  in  Britain.  Dr.  Anderson  {Becreatiom  m  Agriculture^  ^c.\  writing  in  I  SOS, 
obsores,  *<  that  there  are  no  sorts  of  implements  that  athnit  of  greater  improvement  than 
those  of  husbandry,  on  the  principle  of  diminishing  weight  without  in  any  degree  abating 
their  strength."  I^ce  that  very  recent  period,  great  improvements  have  taken  place  in 
afanoGt  every  agricultural  implement,  from  the  plough  to  the  threshing-machine ;  and 
though  these  have  not  yet  found  their  way  into  general  use,  especially  in  England,  they 
may  be  procured  at  the  public  manufactories  of  the  capitals  of  the  three  kingdoms  with 
no  trouble.  It  is  incredible  what  benefits  would  result  to  agriculture  if  proper  ploughs 
and  threshing-machines  were  generally  adopted ;  and  if  the  scufHer  or  cultivator,  of  which 
Wilkie's  seems  to  be  the  most  improved  form,  were  applied  in  suitable  soils,  and  under 
proper  circumstances ;  not  to  mention  one  and  two  horse  carts,  improved  harrows,  and 
the  best  winnowing  machines.  But  the  ignorance  and  antipathy  to  innovation  of  the 
majority  of  fimners  in  almost  every  country,  the  backwardness  of  labourers  to  learn  new 
practices,  and  the  expense  of  the  implements,  are  drawbacks  which  necessarily  require 
time  to  overcome.  It  may  also  be  observed,  that,  in  the  progress  of  improvement,  many 
innovationa  which  have  been  made  have  turned  out  of  no  account,  or  even  worse  than 
useless ;  and  this  being  observed  by  the  sagacious  countryman  confirms  him  in  his  rooted 
averaon  from  novelty  and  change.  —  In  our  selection,  we  shall  pass  over  a  great  variety 
of  forms,  the  knowledge  of  which  we  consider  of  no  use,  unless  it  were  to  guard  against 
them^  and  shall  chiefly  confine  ourselves  to  such  as  are  in  use  at  the  present  time  by  the 
be||t  fiurmen  of  the  best  cultivated  districts.  '  Hiese  we  shall  arrange  as  tillage  imple- 
mi^its,,  sowing  and  planting  implements,  reaping  machines,  threshing  machines,  and 
myhiiygf  of  dqportation. 

Saer.  I.     Tillage  Implements  and  Machines* 

258!^.  The  tSlage  implemjents  of  agriculture  comprise  ploughs  with  and  without  wheels, 
and  pronged  implements  of  various  descriptions,  as  grubbers,  cultivators,  harrows, 
ndkrs,  Arc  We  shall  take  them  in  the  order  of  swing  ploughs,  wheel  ploughs,  pronged 
implements,  harrows,  rollers,  &c 

SuBSEC*.  y.     Swing  Ploughs,  or  such  as  are  constructed  without  Wheels. 

2586.  The  ^ioug^  being  the  fundamental  implement  of  agriculture,  is  common  to  all 
ages  and  countrids,  and  its  primitive  form  b  almost  every  where  the  same.  The  forms 
used  by  the  Greeks  and  Romans  (see  Part  I.  Book  I.  Chap.  1  and  2.)  seem  to  havto 
spread  over  Europe,  and  undergone  no  change  till  probably  about  the  16th  oentury^ 
when  they  began  to  be  improved  by  the  Dutch  and  Flemish.  In  the  17th  century  tha 
plon^  underwent  furthef  improvement  in  England ;  and  it  was  greatiy  improved  in  that 
following,  in  Scotland.  There  are  now  a  great  variety  of  excellent  forms,  the  best  of 
whiclu  for  general  purposes,  is  universally  allowed  to  be  what  is  called  in  England 
th^  Sdtdi  pl^dvittl  and  in  ScoUand  the  improved  Scotch  plough.     In  speaking  of  the 
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implement  we  shall  adopt  the  latter  term,  because  the  unimproved  Scotch  phngfi  daffen 
little  from  some  old  forms  of  the  implement  common  to  Europe  from  the  time  of  the 
Romans.  As  the  operation  of  ploughing,  like  many  other  operations  in  practical 
husbandry,  must  often  vary  in  the  manner  of  its  being  performed,  it  is  evident  that  no 
one  particular  sort  of  plough  can  be  superior  to  all  others,  in  every  season,  and  under 
every  variety  of  soil  or  inclination  of  surface.  The  Scotch  plough,  however,  and  the 
variations  of  which  it  is  susceptible,  render  it  by  far  the  moat  universal  tillage  imple- 
ment hitlierto  invented  or  used. 

2587.  Ploughs  are  of  two  kinds :  those  fitted  up  with  wheels,  and  called  vohedpUmghsi 
and  those  without  wheels,  called  swing  pUmghs.  The  latter  are  the  lightest  of  dnm^^t,  but 
require  an  experienced  and  attentive  ploughman  to  use  them;  the  former  work  with  greater 
steadiness,  and  require  much  less  skill  in  the  manager:  some  sorts,  indeed,  do  not  require 
holding  at  all,  excepting  at  entering  in,  and  turning  on  and  off  the  work  at  the  ends  of 
the  ridges.  On  the  whole,  taking  plouglimen  as  they  are,  and  ploughs  as  they  are  gene- 
rally constructed,  it  will  be  found,  that  a  district  ploughed  with  wheel  ploughs  will  show 
greater  neatness  of  work  than  one  ploughed  with  swing  ploughs :  but,  on  the  other  hand, 
taking  a  district  where  the  improved  form  of  swing  ploughs  is  generally  adopted,  the 
ploughmen  will  be  found  superior  workmen,  and  the  work  performed  in  a  better  manner, 
and  with  less  expense  of  labour,  than  in  the  case  of  wheel  ploughs.  Northumberland  in 
this  respect  may  be  compared  with  Warwickshire. 

2588.  In  the  construction  ofjUoughs,  whatever  be  the  sort  used,  there  are  a  few  genfr. 
ral  principles  that  ought  invariably  to  be  attended  to  ;  such  as  the  giving  the  throat  and  • 
breast,  or  that  part  which  enters,  perforates,  and  breaks  up  the  ground,  that  sort  of  long, 
narrow,  clean,  tapering,  sharpened  form  that  affords  the  least  resistance  in  passing 
through  the  hmd ;  and  to  the  mould-board,  that  kind  of  hoUowed-oiit  and  twisted  form, 
which  not  only  tends  to  lessen  friction,  but  also  to  contribute  greatly  to  the  perfect  turn- 
ing ovef  of  the  furrow-slice.  The  beam  and  muszle  should  l^ewise  be  so  contrived,  as 
ataX  the  moving  power,  or  team,  may  be  attached  in  the  most  advantageous  line  of  draught. 
This  is  particularly  necessary  where  a  number  of  animals  are  employed  togetiier,  in  onler 
that  the  draught  of  the  whole  may  coincide. 

2589.  The  conttrttction  of  an  improved  Scotch  swing  plovgh  is  thus  given  mathemati- 
cally by  Bailey  of  Chillingham,  in  his  Essay  on  the  Construction  of  the  Plough  on  Ma- 
thematical PrincipleSy  1795.  It  had  been  previously  aimed  at  by  Small  of  Benirickshire^ 
and  subsequently  by  Vetdi  of  Inchbonney,  near  Jedburgh,  (^Highland  Soc.  Trans,  vol.  iv. 
p.  243.),  and  more  recendy  and  completely  in  the  Quarter^  Journal  of  Agriculture  for 
February,  1829.  Whoever  wishes  thoroughly  to  understand  the  construction  of  the 
plough,  and  the  principles  of  its  operation,  are  recommended  to  the  last-mentioned  very 
excellent  paper,  which  is  too  long  to  be  given  here,  and  which  would  lose  half  its  value 
by  being  abridged. 

2590.  Landf  when  properly  ploughed,  Bailey  observes,  must  be  removed  from  a  hori- 
zontal position,  and  twisted  over  to  a  certain  angle,  so  that  it  may  be  left  in  that  indining 
state,  one  furrow  leaning  upon  another,  till  the  whole  field  be  completely  ploughed.  The 
depth  and  width  of  the  furrows  which  is  most  approved  of  by  farmers,  and  conrnionly  to 
be  met  w^ith  in  the  best-ploughed  fields,  are  in  tiie  proportion  of  two  to  three ;  or,  if  the 
furrow  be  two  deep,  it  must  be  three  wide,  and  left  at  an  angle  of  45  to  46  degrees. 

2591.  Various  forms  have  been  given  to  the  different  parts  of  tiie  plou^i,  by  ingenious 
persons,  according  to  their  different  f^des,  in  order  to  diminish  the  weight  of  the 
draught,  and  to  turn  over  the  furrow,  and  leave  it  in  its  proper  position,  without  tearing' 
or  breaking  it. 

2592.  To  have  the  Une  tf  draught  at  right  angles  to  the  horses*  shoulders  is  of  great 
importance  in  the  formation  of  a  plough ;  a  circumstance  of  which  the  greatest  part  of 
the  plough-makers  are  totally  ignorant,  although  it  is  well  known  to  every  one  that  has 
the  least  knowledge  of  mechanics.  If  we  tske  the  angle  that  the  horses*  shoulders 
make  with  a  perpendicular  from  the  horizon,  and  continue  another  line  at  right  antdes 
to  it,  or  parallel  to  the  draught  chain ;  the  length  of  this  line  from  the  horse's  shoulders 
to  where  it  meets  or  crosses  the  coulter,  at  half  the  depth  of  the  furrow,  will  be  thirteen 
feet  two  inches  for  ordinary  sized  horses. 

259.3.  Length  of  beam.  If  the  plough  be  properly  made,  the  line  of  draught  should 
pass  through  the  middle  hole  of  the  plough  bridle  at  the  point  of  the  beam.  This 
requires  the  beam  to  be  seven  feet  long,  to  give  it  a  proper  height  at  Uie  bridle. 

2594.  L^  side  plane.  That  part  of  the  plough  next  the  solid  land  should- be  made 
a  perfect  plane,  and,  run  parallel  to  the  line  of  draught ;  whereas  some  of  the  common 
pl<nighs  are  completely  twisted  in  that  part,  and  deviate  more  than  two  inches  from  the 
line  of  draught ;  this  throws  the  plough  to  the  left,  and  causes  the  hinder  part  of  the 
mould-board  to  press  hard  against  the  furrow,  and  crush  and  break  it,  besides  increasing 
the  labour  of  the  cattle. 

2595.  The  position  of  the  coulter  must  not  deviate  mudi  from  an  angle  of  45  degrees ; 
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for,  if  we  make  it  more  oblique,  it  causes  the  plough  to  choke  up  with  stubble  and 
giaas  looia,  by  throwing  them  up  against  the  beam ;  uid,  if  le«  oblique,  it  is  apt  to  drive 
the  stones  or  other  obstacles  before  it,  and  make  it  heaWer  to  draw. 

2596.  The  mould-boafdt  for  all  free  soils,  and  for  working  fallows,  is  generally  most 
efliKtiTe  when  it  has  a  considerable  concavity ;  but  for  breaking  up  clover  leys,  pasture, 
or  any  firm  sur&ce,  and  also  ftir  clayey  soils,  it  is  found  to  clean  itself  better  and  make 
neater  work  when  it  approaches  nearer  to  a  plane,  and  in  very  stiff  clays,  is  formed  with 
•  concave  surface.  The  lower  edge  of  the  mould-board,  on  the  most  improved  fonns, 
is  in  a  separate  piece^  which,  when  it  wears,  can  be  taken  off  and  renewed.  The  tech- 
nieal  name  of  this  slip  of  iron  is  the  weming  piece. 

2597.  l%e  maUriait  with  which  ploughs  are  constructed  is,  generally,  wood  for  the 
beam  and  handli»s,  cast-iron  for  the  head,  side-plates,  mould-board,  and  sole^  and  wrought 
iron  for  the  share,  coulter,  and  muzzle.  But  of  late  years,  in  consequence  of  the  dear- 
nesB  of  timber,  and  the  cheapness  of  iron,  they  have  been  constructed  wholly  of  the  latter 
mafimal,  and  with  considerable  advantage  in  point  of  strength  and  durability,  and  some 
also  in  point  of  convenience.  Among  the  conveniences  may  be  mentioned,  the  facility 
which  they  afford  of  bending  the  left  handle  to  the  right  of  the  straight  line  (see 

Jig.  293.  a),  first  introduced  by  Mr.  Wilkie  of  Uddingston,  (who,  if  not  the  inventor,  may 
certainly  be  considered  the  greatest  improver  of  iron  ploughs,)  by  which  means  the 
ploughman  is  permitted  to  walk  with  ease  in  the  bottom  of  the  furrow.  The  stilts  or 
handles  may  also  be  joined  to  the  body  of  the  plough,  in  such  a  way  as  to  admit  of 
taking  off  and  packing  for  a  foreign  country,  or  raising  or  lowering  the  points  of  the 
handles  according  to  the  size  of  the  ploughman,  as  in  Weatherley's  plough. 

2598.  Of  swing  ploughs,  by  far  the  best  is  the  implement  known  in  England  as  the 
Scotch  pUmgh.  It  is  almost  the  only  plough  used  in  Scotland,  and  throughout  a  con- 
siderable part  of  England ;  it  is  drawn  with  less  power  than  wheel  ploughs,  at  least, 
those  of  the  old  construction,  the  friction  not  being  so  great ;  and  it  probably  admits  of 
greater  variations  in  regaxd  to  the  breadth  and  depth  of  the  furrow-slice.  It  is  usually 
drawn  by  two  horses  abreast  in  common  tillage ;  but  for  ploughing  between  the  rows 
of  the  drill  culture,  a  smalks'  one  drawn  by  one  horse  is  commonly  employed.  A  plough 
of  the  swing  kind,  having  a  mould-board  on  each  side,  is  also  used  both  in  funning 
narrow  ridges  for  turnips  and  potatoes,  and  in  laying  up  the  earth  to  the  roots  of  the 
plants,  after  the  intervals  have  been  cleaned  and  pulverised  by  the  horse  and  hand-hoe. 
Tins  plough  is  sometimes  made  in  such  a  manner,  that  the  mould-board  may  be  shifted 
from  one  side  to  the  other  when  working  on  hilly  grounds ;  by  which  means  the  fur- 
rows are  all  laid  in  the  same  direction.  This  will  be  found  described  as  the  tum-^aresi 
plough. 

2599.  String  pioughSf  nmUar  to  the  Scotch  plough,  have  been  long  known  in  England. 
In  Blyihe^s  Improver  Improved  (edit.  1652),  we  have  engravings  of  several  ploughs; 
and  what  he  calls  the  "  plain  plough**  does  not  seem  to  differ  much  in  its  principal 
parts  from  the  one  now  in  use.  Amos,  in  an  Essay  on  JgricmUural  Machines,  says,  that 
a  person  named  Lummis  (whom  he  is  mistaken  in  calling  a  Scotchman,  sec  MaxwelPs 
Practical  Husbandman^  p.  191.)  "  first  attempted  its  construction  upon  mathematical 
principles,  which  he  learned  in  Holland ;  but  having  obtained  a  patent  for  the  making 
and  vending  of  this  plough,  he  withheld  the  knoift-ledge  of  these  principles  from  the  public 
However,  one  Pashley,  plough-wright  to  Sir  Charles  Turner  of  Kirkleathem,  having  a 
knowledge  of  those  principles,  constructed  upon  them  a  vast  number  of  ploughs.  After- 
wards  his  son  established  a  manufactory  for  the  making  of  them  at  Rotherham.  Hence 
they  obtained  the  name  of  the  Rotherham  plough ;  but  in  Scotland  they  were  called  the 
Dutch  or  patent  plough."  **  At  length  the  Americans,  haring  obtained  a  knowledge 
of  those  principles,  either  from  Britain  or  Holland,  claimed  the  priority  of  the  invention ; 
in  consequence  of  which,  President  Jefferson,  of  the  United  States,  presented  the  prin- 
ciples for  the  construction  of  a  mould-board,  first  to  the  Institute  of  France,  and  next  to 
the  Board  of  Agriculture  in  England,  as  a  wonderful  discovery  in  mathematics.**  (Gmi- 
mmnieaiions  to  the  Board  of  Agriculture,  vol.  vi.  p.  4S7.)  According  to  another  writer, 
the  Rotherham  plough  was  first  constructed  in  Yorkshire,  in  1 720,  about  ten  years  before 
Lummis's  improvements.  {Survey  of  the  West  Hiding  of  Yorkshire.  Sup.  Encyc.  Brit. 
art.  Agr.)  We  have  seen  it  stated  somewhere,  that  one  of  the  first  valuable  alterations 
on  the  swing  plough,  of  the  variety  formerly  used  in  Scotland,  was  made  by  Lady  Stewart 
of  Goodtrees,  near  i^dinburgh,  grandmother  to  the  Earl  ijff  Buchan.  She  invented  what 
is  caUed  the  Ruthexglen  plou^,  at  one  time  much  used  in  the  west  of  Scotland. 

2600.  The  Scotch  plough  was  little  known  in  Scotland  till  about  the  year  1764, 
when  Small's  method  of  constructing  it  began  to  excite  attention.  {SmalTs  Treatise  on 
Ifmtghs  and  Wheel  Carriages,  1784 ;  and  Lofk  Kakmes^s  Gentleman  Farmer).  This  inge- 
nious mechanic  formed  the  mould4K)ard  upon  distinct  and  intelligible  principles,  and 
afterwards  made  it  of  cast-iron.  His  appendage  of  a  chain  has  been  since  laid  aside. 
It  has  been  disputed,  whether  he  took  the  Rotherham,  or  the  old  Scotch  plough,  for  the 
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bf^s  .«f  hip  inipr^vemjents.  ITie. swing  plough  baa  been  once  vMied  a  litt]/^  in  some 
parts  of  Scotland,  from  Snuill's.  fonn,  for  the  purpose  of  adapting  it  more  fompl^ljr  to 
particular  situations  and  circiunstances.  Since  1810,  this  plough  has  been  very  generally 
made  entirely  of  iron.  In  Northumberland  the  mould-board  is  made  less  concave  than 
in  Berwickshire,  and  in  Berwickshire  if  is  even  less  concave  than  in  Snu^V^plough.  Dif- 
ferent degrees  of  concavity  in  the  mould-board  suit  different  soils :  sf^  and  sandy  soil 
requires  most,  and  a  loamy  or  clayey  soil  least,  concavity.  The  folWwing  are  the  prin- 
diMl  varieties  of  the  improved  Scotch  plough  at  present  in  use  ^n  the  moat  improved 
districts  of  the  north,  and  among  scientific  farmers  in  all  countries.     - 

2601.  SninlVs})lough.  The  mould-board  is  more  concave  than  in  me^  other  varieties, 
and  this  may  be  considered  its  characteristic  as  compared  with  these  varieties.  It  is 
sometimes  drawn  by  a  chain  proceeding  from  the  muszte  to  the  head,  in  order  to  lessen 
the  strain  on  the  draught-beam',  and  in  that  esse  it  is  cfik^  Small's  chain  plough. 
It  is  compMfQly^xoMHr^HillMd  aocjr  iro^'  {Jig*  S^4.  a,  as  seen  from  the  right  aide,  b 
froo^.^bov^}'^^^  abcr  entirely  of  iron.     ^ 

\        ^^ 


J^^^*  ^T^q  J^^ifrtfiumbdrl(i*£(ifjjUMghfaHd  .tht  Benvtakahire  piough,  me  /veiry. nearly  the 
s^e  implement^  differing  from  SmalVs  plough  in  having  the  mould-board  less  concave. 

;.36C^3,  trUkie'sswi/tg 
jflough,   the  best  iron  295 

swing  plough  in  Scot-     ^ 
bind,   (fg.  295.  a,  as  =3==::^^ 
seen  from  above,  b  the     o 
left  side)  is  formed  en- 
tirely of  iron  except  the 
points  of  the  handles. 
Its    characteristic,    in 
point    of   form,   is  a 
longer     mould-board 
with  a  greater%wist  in 
it^  tkfe^  object'of  which 
is,  to  reverse  the  fur- 
row more  completely 
in  light  or  highly  puL 
verised  soils.    . 

2604.  Finlay9on'9  itwi  plou^\f^^^  4^  29^.)  are,  as  he  informs  us  (Britiih 
J^arrMr^  p.  9.),  constructed  in  imitatipfi  of  those  of  Wilkie,  but  with  imptrovementa-ao^ 
modifications  adapted  jfpr  particular  circumstances. 

2605.  T%e  li^th  or  sdf-cUaping^ushy  or  rid  j*loijgk,  {figs.  296, 297.),  is  formed  witfi 
the  bieam  so  curved  vertically,  ^(  %.  296..),  pr  4iyidedand  curved  horixontally  (Jig.  297. )f 


as  to  leave  no  resting  place  for  stubble,  heath,  or  other  vegetable  matter,  at  the  top  of 
the  coulter,  where  in  rough  grounds,  with  ploughs  of  the  ordinary  construction,  it  gets 
entangled  and  stops  the  work. 

2606.  FmtaywrCs  Kentish  skeleton  self-cleaning  plough  (Jig.  298.)  is  iutended  as  a  sub- 
stitute for  the  common  Kentish  turn-wrest  plough.  *<  The  soil,  in  great  part  of  Kent, 
is  of  a  peculiarly  adhesive  clay.     When  this  soil  is  between  the  wet  and  dry,  it  adheres 
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to  tin  body  of  the  ploni^  Uke  g^e,  by  tHdch  the  dimagfat  is  increased  probably  double 
or  ttMe.^    By  MiMtftBtiiig  three  of  four  iron  rods  for  the  mould-board,  the  soil  is  pre- 


Teiited  firom  adhering,  whOe  the  operation  of  ploughing  is  at  the  same  time  performed 
in  an  equally  perfect  manner  with  two  horses  as  wi&  four.  This  is  accounted  for  «  by 
the  wh<de  surfiMx  of  this  plough  not  being  more  than  one  third  or  one  fimnh  the  sutCko 
of  other  {Roughs.'*  In  like  manner,  when  it  is  necessary  to  dig  or  trench  Tery  strong 
c|ayey  seal  between  the  wet  and  the  dzy,  the  operation  is  perfoimed  with  much  gteater 


case  by  ii  two-pKmged  fork.  It  is  important  to  agriculturists  to  know  the  opinion  and 
experience  of  a  man  of  so  much  sdenoe  and  extenaiTe  practice  as  the  late  Mr.  Flnlayson, 
who  says,  **  horn,  my  own  experience  I  have  no  hesitation  in  saying  that  the  most  adhe- 
sive land  may,  with  ease,  be  ploughed  by  the  skeleton  plough,  and  one  pair  of  good 
hofses."     (British  Farmer,  p.  165.) 

S607.  thUaynn*s  Une  flaugh  {jig,  S99i)  is  characterised  by  a  rod  (a),  which  proceeds 
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Irom  the  abeath  of  the  plough  to  the  muzxle^  which  is  put  on  when  the  plough  is  drawn 
bj  hones  in  a  line  —  a  very  disadvantageous  manner,  but  yet  common  in  many  part»  of 
England. 
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5^008.  The  ehmerviile  swing  pUmgk  is  known  by  its  nuNild4>oanl,  a  part  of  which 
is  rendered  moveable  by  hinges ;  the  advantage  of  tMs  is,  that  the  furrow  can  be  laid 
more  or  less  flat  at  pleasure.  *<  Mould-boards,**  Lord  Somerville  observes,  "  formed  to 
lay  furrows  in  ley,  so  as  to  give  the  most  soil  to  harrows,  cannot  be  of  that  form  best 
calculated  to  make  good  work  in  stirring  earths ;  more  especially  the  last,  which  ought 
to  be  thrown  up  in  small  seams,  as  it  were,  that  the  seed  may  be  duly  buried.  It  has 
hitherto  held  necessary  to  rip  off  the  plate  for  this  purpose,  and  drive  in  wedges,  by 
which  the  mould-phite  must  be  injured.  From  the  trouble  attending  this  operation,  it 
has  generally  been  omitted,  and  the  land,  of  course,  imperfectly  worked.  But  this 
inconvenience  may  be  remedied,  and  the  mould-board  be  adjusted  with  great  facility 
and  expedition,  by  the  following  means :  —  When  the  mould-board  is  formed,  and  its 
plate  fitted  as  usual,  let  the  hind  part  be  cut  off,  and  again  connected  with  the  fixed  part  of 
mould-board  by  means  of  flat  hinges,  or  of  thin  flexible  plates  of  tempered  steel,  or  of 
hard  hammered  iron,  so  as  to  admit  of  that  part  being  set  to  have  different  inclinations 
with  the  fixed  part  of  the  mould-board :  by  means  of  a  screw  passing  from  the  inside 
through  the  lower  parts  of  the  handle  of  the  plough,  opposite  the  back  of  this  moveable 
piece,  the  screw  may  be  made  to  keep  it  at  any  desired  degree  of  inclination,  according 
to  the  nature  of  the  work  to  be  performed."  —  This  plough,  however,  has  been  but  little 
used,  and  does  not  seem  to  meet  the  approbation  of  the  best  cultivators. 

2609.  Turn-wrest  swing  ploughs  are  such  as  admit  of  removing  the  mould-board 
from  one  side  to  another  at  the  end  of  each  furrow,  for  the  purpose  of  throwing  the 
earth  removed  always  to  one  side.  Their  principal  use  is  in  ploughing  across  steep 
declivities,  in  order  that  the  furrow  slice  may  always  be  thrown  down.  Wherever  it  is 
practicable,  however,  it  is  best  to  plough  obliquely  up  and  down  such  declivities ;  because 
the  other  practice  soon  renders  the  soil  too  rich  and  deep  at  bottom,  and  too  thin  and 
poor  at  top. 

2610.  Gray's  turru-wrest  swing  plough  (Jig,  300.)  is  one  of  the  most  scientific  imple- 
ments of  the  kind.  The 
beam,  head,  and  sheath,  must 
always  be  placed  in  the  di-  ^ 
rection  of  a  line  passing  along 
their  middle ;  and  the  two 
handles  must  be  placed  equi- 
distant on  each  side  of  liiat 
line.  There  are  two  mould- 
boards  and  two  coulters,  and 
a  mould-board  is  produced  on  either  side,  at  pleasure,  by  moving  the  lever  (a)  between 
the  plough  handles  from  the  one  side  to  the  other.  The  line  of  draught  can  be  shifted 
with  equal  ease  and  expedition,  and  at  the  same  time  one  of  the  coulters  raised  up  dear 
of  the  land,  and  placed  along  the  side  of  the  beam,  whilst  the  other  is  put  down,  and 
placed  in  a  proper  position  for  cutting  off  the  furrow-slice  from  the  furrow  ground.  All 
this  is  performed  at  once,  without  the  ploughman*s  changing  his  position,  by  means  of 
two  levers  (ft,  c,  and  d,  o).  We  have  already  noticed  (2597.)  the  mode  in  which  the 
double-moul^g  or  earthing-up  swing  plough  may  be  rendered  a  turn-wrest  plough,  of 
a  leas  perfect  kind. 

261 1.  WeatheHeys  moveable  stilt  plough  (fg.  301. )  is  characterised  by  certain  joints  in 
the  stilts  (a  a),  which  admit  qqj 
of  raising  or  lowering  the  "^^ 
handles  at  pleasure,  so  as  to 
suit  the  height  of  the  plough- 
man. They  also  admit  of 
taking  off  the  stilts  for  the 
convenience  of  packing. 
These  joints  are  the  invention  of  Weatherley,  a  Northumbrian  agriculturist  in  the 
service  of  Prince  Esterhazy.  The  plough  is  manufactured  by  Weir  of  London,  who 
commonly  adds  to  it  the  improved  draught  tackle  (A). 

2612.  The  ribbing  plough  is  any  of  the  above  implements  on  a  smaller  scale,  to  be  used 
for  the  operation  of  ribbing,  or  laying  leys  or  stubbles  in  small  ridges. 

2613.  Ducket's  dcimrcoulter  plough  {fig,  302.)  is  said  to  be  a  valuable  implement, 

though  not  much  in  use.  By  it  tha 
ground  may  be  opened  to  any  depth 
in  separate  horisontal  portiims  «»f 
earth  j  and,  as  the  weeds  or  gns^ 
surface  are  turned  down  in  the  first 
operation,  and  covered  by  fresh  earth 
or  mould  from    beneath,  a  laiger 

proportion  of  nourishment  is  supposed  to  be  provided  for  the  crop,  while  at  the  same 
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time  it  is  rendered  mare  cLeen»  and  the  inconTenieiioe  of  the  xools  of  the  gnurm  or  other 
plants  wholly  got  rid  of.  It  requires  a  atronff  team  in  the  hefl:vier  sorts  of  aoilst  but  this 
b  in  some  degree  counterfoalanced  by  the  orcmnstance  of  one  such  ploughing  being 
mostly  sufficient  for  the  crop.  It  is»  sajs  a  late  theorist,  consequently  eridmt  tlMt,  con- 
sidering the  number  of  ploughings  generally  given  in  the  ordinary  way  of  preparing 
lands  Ibr  a  crop  of  barley  or  turnips,  and  under  the  fidlowim;  system  for  wheat,  and  the 
labour  and  expense  in  the  latter  case,  in  raking,  picking,  and  burning  weeds,  the  advan- 
tages of  this  plough  are  probably  greater  than  is  generally  supposed.  It  has  also  ad- 
vantages in  another  point  of  view,  which  is,  that  the  soil  is  increased  in  depth,  and  the 
parts  of  it  so  loosened  and  broken  down  that  the  fibrous  roots  of  the  crops  strike  and 
eiteod  themselves  more  readily  in  it,  and  of  course  are  better  fed  and  supported.  In  thin 
and  sandy  soils  it  is  more  particularly  useful,  because  it  cuts  off  all  which  is  on  the  surikce, 
at  the  depth  of  an  inch  or  an  inch  and  a  half,  in  order  to  its  being  laid  in  a  state  of  decay, 
for  a  future  crop ;  by  which  an  increased  depth  of  soil  is  |^ven  to  every  subfequent  course 
of  crops,  which  often  acts  as  a  support,  to  keep  up  manures  near  the  surface,  as  their 
running  through  such  soib  too  quickly  is  a  dimdvantage.  It  is  also  capable  of  being 
made  use  of  without  a  skim-coulter  as  a  common  plough. 

9614.  d  ^imt-amUar  may  be  sdUed  to  any  other  plafagh,uid  maybe  uaeAil  in  turning  down  green  cro|>s 
and  loog  dung,  u  wdl  u  in  trench  ploughing.  But  in  mott  inatances  It  is  thought  a  preflerabie  plan, 
where  the  loiru  to  be  stirred  to  an  unusual  depth,  to  make  two  common  swing-plough*  follow  each  other 
in  ttie  aame  track;  the  one  befots  taking  a  shallow  ftinrow,  and  the  other  going  deeper,  and  throwing  19 
a  new  ftiirow  upon  the  fbnncr. 

8615.  J%e  dtmble  thare  plough  is  distinguished  by  having  one  share  fixed  directly  over 
the  other.  It  is  made  use  of  in  some  of  the  southern  districts,  with  advantage,  in  putting 
in  one  crop  immediately  after  ploughing  down  another ;  as  by  it  a  narrow  shallow  furrow 
is  removed  from  the  surface,  and  another  from  below  placed  upon  it,  to  such  depth  as 
ms^  be  thought  most  proper,  —  it  being  capable  of  acting  to  ten  inches  or  more.  In  this 
wMMMa*<r  many  sorts  of  crops,  such  as  rye  and  other  green  crops  that  have  much  height  of 
stem,  may  be  turned  down  without  the  inconvenience  of  any  of  the  parts  sticking  out 
through  the  seams  of  the  furrow  slices,  by  which  the  fanner  has  a  clean  surface  of  mould 
for  the  reception  of  the  grain. 

S616.  The  mbdngpUmgh,  or  trenckmg ptovgih  u  sometimes  employed  for  the  purpose 
of  loosening  the  soil  to  a  great  depth,  without  bringing  it  up  to  die  surface ;  a  mode  of 
operation  which  is  particularly  useful  for  various  sorts  of  tap-rooted  plants,  as  well  as  for 
extirpating  the  roots  of  such  weeds  as  strike  deep  into  the  ground.  For  these  purposes 
it  may  be  emplojred  in  the  bottom  of  the  furrow  after  the  common  plough.  It  is  con- 
structed in  a  very  strong  manner,  having  a  share  but  no  mould4x)ard.  The  share  raises 
the  earth  in  the  bottom  of  the  furrow,  and,  passing  on  under  what  it  has  raised,  leaves 
the  soil  where  it  was  found,  but  in  a  loosened  state. 

2617.  SomernOeU  douHe-furrow  plough  (Jg.  303.)  is  obviously  advantageous  in  per- 
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forming  more  labour  in  a  given  time,  with  a  certain  strength  of  team,  than  other  sorts  of 
ploughs,  as  producing  two  furrows  at  a  time.  It  has  lieen  found  useful  on  the  lighter 
sorts  of  knd  where  the  ridges  are  strai^t  and  wide,  though  some  think  it  more  confined 
in  its  work  than  those  of  the  ■nglc  l^ind.  The  saving  of  the  labour  of  one  peraon^  and 
doing  neariy  double  the  work  with  but  little  nu>re  strength  in  the  team,  in  the  same  time» 
recommend  it  for  those  districts  where  four-horse  teams  are  in  use.  This  plough  has 
been  brought  to  its  present  degree  of  perfection  by  Lord  Somerville,  especially  by  the 
introduction  of  die  moveable  plates  already  mentioned  (2607.),  at  the  extremities  of  the 
mould4M)ard,  as  in  His  Lordship's  single  plough.  But,  as  observed  by  an  excellent 
autliotity,  <<  with  all  the  improvements  made  by  Lord  Somerville,  it  can  never  come  into 
competition,  for  general  purposes,  with  the  present  single-fturow  ploughs.**  Lord  S, 
admits,  that  it  would  be  no  object  to  invade  the  system  already  established  in  well 
cultiTitod  counties  ;  though,  where  large  teams  are  employed,  wiUi  a  driver  besides  the 
ploughman,  it  would  certainly  be  a  matter  of  importance  to  use  this  plough,  at  least,  on 
light  friable  soils.     "  Their  horses,**  he  says,  "  will  not  fed  the  difference  between  their 
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own  single  furrow,  working  one  acre,  and  the  well  constructed  two-furrow  plough,  with  two 
acres  per  day ;  here  is  no  system  deranged,  and  double  work  done.**  (Carnm*  B,  A.  vol.  ii.) 
This  plough  is  also  ofpaiticular  value  for  ploughing  up  and  down  steeps.    (See  2627.) 

2618.  The  Argylesfdre  plough  differs  fVom  Small's,  or  any  single  swing  plough,  in 
having  no  coulter  fixed  in  the  beam,  but,  in  lieu  of  tiiis,  a  fin  or  knife  rising  fix>m  the 
left  side  of  the  share,  which  serves  the  purpose  of  slicing  off  the  furrow  as  well  as  the 
coulter.  This  fin  or  feather  must  be  placed  at  the  same  angle  as  the  coulter,  and  should 
terminate  in  a  lance-like  shape,  in  order  to  fiimish  the  least  obstruction  to  stubble,  weeds, 
or  stones.  This  plough  is  not  liable  to  be  choked  by  stubble,  or  thrown  out  by  catching 
small  stones  between  Sie  points  of  the  coulter  and  sock.  It  is  found  particularly  useful 
in  taking  the  earth  away  from  the  sides  of  a  drill  crop ;  as  its  broad  upright  feather, 
which  operates  as  a  coulter,  completely  shields  the  plants  from  all  risk  of  earth  fidling  on 
them  from  the  left  side  of  jthe  plough,  while,  at  the  same  time,  the  ploughman  ascertains 
to  a  certainty,  that  the  port  of  the  plough  below  ground  approaches  Ad  nearer  to  the  roots 
of  the  plants  than  the  upper  part  does  to  their  leaves ;  so  that  he 'ban  bring  the  plough  Xo 
slice  off  the  earth  close  in  upon  their  sides,  if  necessary.  In  point  'of  dncught  it  is  pre> 
dsely  the  same  as  the  common  plough. 

2619.  Tlie  double  mouUl-hotBcded.plough  is  a  kind  of  plough  oftdn  used  with  advantage 
in  clearing  out  furrows,  in  setting  potatoes.'  cabbages,  juod  other  similar  crops,  and  m 
earthing  up  such  as  are  planted  m  wide  rows,  lliose  whose  teould-boards  move  on 
hinges,  and  may  be  set  wide  or  narrpw  at  pleasure,  are  the  most  convenient.  A  variety 
of  this  plough,  made  by  llVeir  of  Xondon,  ^idmits  of  removing 'the  mould-boards,  and 
fixing  in  curved  coulters  and  hoes,  for  cleaning  between  drilled  tunlips  and  similar 
crops.  ' 

2620.  The  Hnoi  is  almost  the  same  thing  as  the  double  mould-boarded  plough,  and' 
the  one  is  commonly  sold  for  the  other;  with  no  loss  to  the  purchitser.  It  has  two 
moul4*bi>ards,one  on  each  side  of  the  beam.  It  is  used  in  some  soils  in  fbrming  a  ribbed 
or  ri(|ged  bed  for  wheat  or  other  gmins ;  by  which  means,  when  the  grain  is  sown  over 
the  ribsv  or  ridgelets  in  the  broadcast  mann^,  as  it  falls  for  the  most  part  into  the  fur- 
rows, or  it  harrowed  into  them,  it  oomes  up  in  rows.  It  is  also  used  in  earthing  up 
crops),  {md  ^metimes,  in  Flanders,  but  n^er  by  the  bedt  cultivators  iti  T'ngland,  in 
giving  the  first  furrow  to  stubbies. 

262  U  The  marking  plough  is  used  in  straightening  and  regulating  the  distance  of 
ridges  where  the  drill  system  is  practised.  Any  plough  with  a  rod  fixed  at  right  an^es 
to  the  beam,  and  a  short  piece  depending  from  this  rod,  will  trace  a  line  parallel  to  the 
furrow  drawn  by  the  plough,  which  line  will  serve  for  a  guide  as  to  the  width  of 
ridges,  &c. 

2622.  Clymers  plough  {Jig.  304.)  is 
formed  entirely  of  iron,  and  chiefly  re- 
markable for  the  absence  of  the  coulter, 
or  rather  its  attachment  to  the  breast,  and 
for  the  share,  mould  board,  and  other  parts 
which  ixiove  under  ground,  being  com- 
posed of  disdnct  pieces  of  cast-iron.  This 
is  considered  as  cheaper  to  commence  with 
and'eliffler  to  repair,  because  any  one  part 
mav  be  renewed  of  the  same  mat^ial 
^ilhout  dL^mngiiig  the  rest;  whereas  renewing  or  repairing  wrought-iron  shares,  mould- 
bixirdsf  or  couTtvrR,  is  found  in  many  districts  both  difiicult  and  expensive.  It  has  never 
lOltii:  Liito  use. 

'262; 
be'  ill  any  fonti  or  dimensions ;  and  their  object 

tH^rt?by  prcv4?iit  the  adhesion  of  wet  earth,  which  it  is  contended  adheres  in  ordinary 
plo^ighs  with  i^iieh  a  degree  of  tenacity  as  greatly  to  increase  the  friction,  and  diminish 
Uii^^^d  of  tht  horses.     {Newt(m*t  Journal^  vol.  ii.  p.  335.) 

^eY4,  IScTtpiWi  drenching  plough  {Jig.  305.)  has  two 'bodies  {ab),  the  one  working  four 

hsvfbxl-    '  305 


a  recent  modification  of  the   implement, 
304 


2:\.  StQthnr£s plough  is  characterised  by  a  perforated  mould-board.    The  holes  may 
any  fbnti  or  dimensions ;  and  their  object  is  to  allow  the  air  to  pass  through,  and 
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or  six  inches  deeper  than  tlie  other.  The  first  (a)  cuts  or  paras  off  the  surfiMe  to  the 
required  depth,  say  five  inches,  and  turns  it  over  into  the  furrow,  ten  or  twelve  indies 
deep,  made  by  the  main  body.  The  second  body  generally  works  from  ten  to  twelve 
inches  deep,  but  might  be  made  to  work  to  the  depth  of  thirteen  or  fifteen  inches  ;  upon 
its  mould-board  is  formed  an  inclined  plane,  extending  from  the  back  part  of  the  fieather 
of  the  sock  or  share  (c)  to  the  back  part  of  the  roould-board  (<f),  where  it  tenainalM 
about  six  inches  above  the  level  of  the  sole  («).  This  inclined  plane  raises  the  soil  Irom 
the  bottom  of  the  furrow,  and  turns  it  over  on  the  top  of  that  which  has  been  laid  ift  the 
bottom  of   the   previous  ^^_^^ 

furrow    by  the  body  (a)  r*— *- ^d  *"^  ^^ 

goinff  before. 

2625.  Ghdstone*8  water- 
furrowing  plough  {Jigs. 
306.  and  307. )  is  used  for 
cleaning  out  the  furrows  of 
anew-sown  field,  when  the 
nature  of  the  soil,  or  the 
inclination  of  the  surface, 
requires  extraordinary  at- 
tention to  leading  off  the 
rainwater.  The  beam  (a), 
handles  (ft),  and  sole  (c)» 
of  this  plough  are  form« 
ed  in  the  usual  manner 
of  double  mould-board  ploughs.  The  sole  is  five  inches  square,  for  the  purpose  of 
forming  a  square  bottom  to  the  furrow.  The  two  mould-boards  (d)  are  loose,  so  as  to 
rise  and  fall  with  the  depth  or  shallowness  of  the  furrow,  being  fastened  only  by  the 
centre  pin  (e)  to  the  upright  (/ ).  The  mould-boards,  or  wings,  as  they  are  cidled,  are 
kept  extended  by  a  piece  of  iron  (g) ;  and  this  piece  of  iron  has  a  number  of  holes  in  kf 
so  that,  by  means  of  a  pin  (h)  it  may  be  raised  or  lowered  at  pleasure,  according  to  the 
depth  of  the  water  furrow.  The  mould-boards  are  made  of  wood.  Any  old  plough  may 
be  converted  into  one  of  this  description  for  a  few  shillings. 

2626.  Draining  ploughs  are  of  various  kinds,  but  none  of  them  are  of  much  use ;  the 
work  fan  always  be  done  better,  and  generally  cheaper,  by  manual  labour.  As  most  of 
these  ploughs  have  wheels,  we  have  included  the  whole  of  them  in  next  subsedion. 
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2627.  Whed  ploughs  are  of  two  kinds :  those,  and  which  are  by  far  the  most  common, 
where  the  wheel  or  wheels  are  introduced  for  the  purpose  of  regulating  the  depth  of  the 
furrow,  and  rendering  the  implement  more  steady  to  hold  ;  and  those  where  the  wheel  is 
introduced  for  the  purpose  of  lessening  the  friction  of  the  sole  or  sliare.  This  last 
description  of  wheel  plough  is  scarcely  known,  but  it  promises  great  advantages.  The 
former  is  of  unknown  antiquity,  having  been  used  by  the  Romans. 

2628.  Ploughs  with  whedsfor  regulation  and  steadiness  vary  considerably  in  their  con- 
struction in  different  places,  accoroung  to  the  nature  of  soils  and  other  circumstances ; 
but  in  every  form,  and  in  all  situations,  they  probably  require  less  skill  in  the  plough- 
man. Wheels  seem,  indeed,  to  have  formed  an  addition  to  ploughs,  in  consequence  of 
the  want  of  experience  in  ploughmen ;  and  in  all  sorts  of  soil,  but  more  particularly  in 
those  which  are  of  a  stony  and  stubborn  quality,  they  afford  great  assistance  to  such 
ploughmen,  enabling  them  to  perform  their  work  with  greater  regularity  in  respect  to 
depth,  and  with  much  more  neatness  in  regard  to  equality  of  surface.  From  the  friction 
caused  by  the  wheels,  they  are  generally  considered  as  giving  much  greater  resistance, 
and  consequently  demand  more  strength  in  the  team  that  is  employed  ;  and,  besides,  are 
more  expensive  in  their  construction,  and  more  liable  to  be  put  out  of  order,  as  well  as 
more  apt  to  be  disturbed  in  their  progress  by  clods,  stones,  and  other  inequalities  that 
may  be  on  the  surface  of  the  ground,  than  those  of  the  swing  kind.  It  is  also  observed, 
**  that  with  wheel  ploughs  workmen  are  apt  to  set  the  points  of  their  shares  too  low,  so  as 
by  their  inclined  direction  to  occasion  a  heavy  pressure  on  the  wheel,  which  must  pro- 
ceed horizontally  :**  the  effect  of  this  struggle  is  an  increased  weight  of  draught,  infinitely 
beyond  what  could  be  supposed :  for  which  reason,  the  wheel  is  to  be  considered  as  of  no 
importance  in  setting  a  plough  for  work  ;  but  passing  lightly  over  the  surface,  it  will  be 
of  material  aid  in  breaking  up  old  leys,  or  ground  where  flints,  rocks,  or  roots  of  trees 
occur,  and  in  correcting  the  depression  of  the  share  from  any  sudden  obstruction,  as  well 
as  in  bringing  it  quickly  into  work  again,  when  thrown  out  towards  the  surface.  {ComF- 
municaiions  to  the  Board  of  Agriculture^  vol.  ii.  p.  419*) 
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2629.  The  improved  Scotch  plough,  with  one  or  someHmes  two  wheeU  (fig.  908.),  fixed 
iiear  to  the^  end  of  the  beam,  without  any  carriage,  goes  very  light,  and  is  rery  useftil ; 
such  alterations  as  are  necessary  requiring  very  little  time  or  trouble.  Where  two  wheels 


are  employed,  the  plough  does  very  well  without  a  holder  on  a  good  tilth  or  liirht  swaid 
where  there  are  few  stones,  except  at  the  setting  in  and  turning  out.  Wheel  ploughs 
•hould,  however,  probably  be  seldom  had  recourse  to  by  the  experienced  ploughman, 
though  they  may  be  more  convenient  and  more  manageable  for  those  who  axe  not  ^ 
fecUy  informed  in  that  important  and  useful  art.  '^ 

2630.  r*<f^«wfrstonpfottgA(^.  309.)  was  once  considered  a  good  wheel  ploueh.  It 
has  its  principle  of  draught  given  it  c, 

in  "a  very  effective  manner  by  an  in-    ^^  309 

genious  contrivance  of  iron  wbrk,  in 
which,  according  to  Lord  Somerville, 
«  the  point  of  draught  is  perpendi- 
cularly above  the  point  of  traction, 
or  the  throat  or  breast  where  the  share 
fits  on." 

2631.  I%e  Kentish  and  Here/brdshire  wheel  ploughs  are  extraordinary  clumsy  imple- 
ments  of  veiy  heavy  draught,  and  making,  especiaUy  the  fonner,  very  indifferent  woA. 
They  were  figured  by  Blythe  m  the  beginning  of  die  seventeenth  century,  and  seem  to 
have  received  no  improvement  since.  The  Kentish  plough  is  generally  made  with  a 
turn-wrest,  in  order  always  to  turn  land  downwards  in  ploughing  a  hill  •  but  this,  as 
Lord  Somerville  remarks,  soon  renders  the  summit  of  the  hill  or  Uie  uppi  side  ofthe 
field,  where  such  a  practice  is  persisted  in,  destitute  of  soil.  A  much  better  mode  is  to 
plough  up  and  down  tiie  steep,  or  diagonally  across  it.  In  either  case  tiie  double  mould- 
board  plough,  invented  by  His  Lordship,  is  of  singular  use,  as  one  ftirrow  only  need  be 
taken  in  going  up  and  two  in  coming  down. 

2632.  The  Norfolk  wheel  plovgh  {Jig.  310.)  has  a  clumsy  appearance,  from  tiie  givat 

bulk  of  its  wheels  and  their  carriage ; 
but  in  light  friable  soils  it  does  it* 
work  with  neatness,  and  requires  only 
a  small  power  of  draught. 

2633.    Ploughs   with    wheels  for 
^  Vv        M" SJf^F'^y  '^*'***'**''5  fiicdon  are  of  compara- 
t^-— ,  cr>-^        \^¥    tivelyrecentdate.    Morton,  of  Leitii 

_^  i^^rs-z-TL-i^-'^  ^^i=^  walk,  in  1813,  conceived  the  idea  of 
iniroducmi];  into  the  body  of  tlie  plough  a  ^\i^v\  about  15  inches  in  diameter,  to  act  as 
the  sule,  and  madif  several  eilijbitioiis  of  a  plough  so  constructed  before  the  Dalkeith 
Farming  Society.  {Gord*  Mag.  vol.  v.)  Wilkie,  of  Uddingston,  brought  forward  a 
similar  plough  in  1814,  and  Plenty,  of  London,  in  1815.  Liston,  of  Edinburgh,  a  few 
years  afterwards,  brought  forward  a  plough  on  the  same  principle ;  but  it  never  came 
into  use.  Plenty's  friction  wheel  plough  has  been  occasionally  used  in  England.  It  has 
two  wheels  und^  the  beam,  and  one  behind  the  sole ;  and,  while  the  same  plough  with 
two  wheels  requires  a  power  of  4  cwt.,  those  with  a  third  or  friction  wheel,  as  Mr.  Plenty 
informs  us,  require  only  a  draught  of  3^  cwt. 

2634.  Wmde*s  single  horse  wheel  plough  {fg.  31 1.)  was  invented  by  the  late  Mr.  Wl- 
kie,  and  described  by  him  in  the  Farmers  Magazine  for  November,  1814.     It  lias  the 
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wheel  (d}  placed  behmd  the  sole,  which,  haridee   eooadenbly  reducing  the  wwgkt 

of  draught,  is  found 

to  give  a  degree  of^^^^^^ 

steadiness  seldom  ex-  ^^v 

ceeded  in  the  use  of  ^^^ 

the  common  plough,  ^^^^^         ^**-*x^        pW^^  ■« ^^    ., 

except    when    quite  ^^^^^^^'^/^^'trt^^S^^^  -"''m^ 

new,  or  recently  re-  ^*ns3^'|L|^lWv  ^\       -"''"'''' 

paired    with    a  new  VyW^^^A  V^-1^^  '  ' 

sock  and    sole-shoe.  N^^^^jpl^tt^J-^A^^^    

At  that  period,  when  ' et  ^T*"  "" 

the  back  end  of  the 

sole  is  quite  full  and  square,  the  common  plough  fwhen  well  constructed)  goes  as  well  as  can 
be  wished  for ;  but,  by  the  great  friction  of  the  sole,  the  back  end  of  it  soon  becomes  convex, 
and,  consequently,  the  plough  loses  the  steady  support  of  the  extremity  of  the  heel ;  or, 
in  other  words,  in  proportion  as  the  sole  becomes  more  conrex,  the  fulcrum  of  the  lever 
is  extended  considerably  forward,  so  as  to  be  too  near  the  centre  of  grsTity.  When  that 
is  the  case,  the  least  obstruction  at  the  pcnnt  of  the  share  hrows  the  plough  out  of  the 
ground.  In  order  to  remedy  or  counteract  that  tendency,  the  ploughman  is  obliged  to 
raise  the  point  of  draught  at  the  end  c^  the  beam  ;  but  this  expedient,  although  it  gives 
the  plough  more  hold  by  the  point  of  the  share,  is  attended  with  anodicr  inconvenienee 
fully  as  bod  as  the  former ;  for,  when  the  point  of  the  share  meets  with  an  obstruction  as 
before  noticed,  the  heel  of  the  plough  is  raised,  on  account  of  the  point  of  draught  being 
fixed  above  the  direct  line  of  traction.  Thus,  the  common  plough,  when  the  sole  baoomca 
convex,  is  made  to  go  very  unsteadily,*  and  often  requires  the  utmost  attention  and  exertions 
of  the  ploughman  to  direct  it.  What  is  stated  above,  however,  can  only  apply  to  the 
common  plough  when  out  of  order  by  the  sole  becoming  convex. 

S6351  Placing  the  wheel  In  order  to  undentand  in  what  manner  the  wheel  ought  to  be  placed  lo  ss 
to  reduce  the  mction.  it  may  be  neceMarv  to  remark  that  one  of  the  flnt  properties  of  a  plough  to  lo 
be  constructed  in  such  a  manner  as  to  swim  fisir  on  the  s<4&  This  depenos  principally  on  the  fbrm  o< 
the  sole,  and  position  or  inclination  of  the  point  of  the  sock,  together  with  the  point  of  draught  at  the 
end  of  the  beam  (a).  If  these  are  properly  adiusted,  the  pressure  or  ftiction  of  the  sole  will  be  uniform 
ttom  the  point  of  the  share  (6)  to  the  back  end  of  the  heel  {d) ;  or,  in  other  words,  the  (Heaoo  will  be 
balanced  between  these  two  points  by  means  of  the  beam  \a)  acting  as  a  lever,  the.  heel  (d)  being  the 
fulcrum,  and  a  point  over  the  share  (c)  the  centre  of  gravity. 

flfiSa  The  centre  of  gravity  or  of  resistance  will  be  extended  nearer  to  the  point  of  the  share  (6),  ia 
proportion  as  the  soilhas  acquired  a  greater  degree  of  cohesion ;  as  in  old  psisture  ground,  or  strong 
clays.  But,  wherever  the  point  of  resistance  meets,  it  to  evident  that  the  point  of  draught  at  the  end 
of  the  beam  must  be  placed  so  as  to  batonce  the  friction  of  the  sole  between  Its  extreme  points  {h  and  a). 
Viewing  the  machine,  therefore  (with  regard  to  the  fricUon  of  the  sole),  merely  as  a  sledge  eanrying  a 
cor.jiderable  weight,  by  which  it  is  pressed  equally  to  the  bottom  of  the  fhrrow  at  the  extreme  points 
{b  and  <f)f  It  is  clear  that,  by  substituting  a  wheel  at  the  one  point  (<f),  the  one  half  of  tlie  fHctfon  of 
the  sole  will  be  thrown  on  the  wheeL  The  draught  is  reduced  bv  the  wheel  (Vom  forty  to  sixty, 
•ix  pounds,  or  from  one  seveoth  to  one  fifth  (two  hundred  and  «gbty  pounds  being  the  power  of 
one  horse) 

2637.  WUkie^M  imprwedfrielionHwheelpUj/ughfw  two  hortet  (fg»  312.)  wm  invented  by 
the  late  Mr.  Wilkie  in  1825,  and  is  manufactured  by  his  son  at  Uddingston,  near 
Glasgow.  We  consider  this  as  by  far  the  most  perfect  implement  of  the  plough  kind 
that  has  hitherto  been  produced.     The  wheel  (a)  is  placed  so  as  to  incline  from  the 

^-^       perpendicular,  at  an  angle 
^^2  ^^^^=>  of  about  30  degrees;  and, 

following  in  the  angle  of 
the  furrow  cut  by  the  coul- 
ter and  share,  it  ensures  a 
greater  depee  of ste«iUDess 
in  the  motion  of  the  plough 
than  when  rolling  only  on 
the  bottom  of  the  furrow. 
The  sock  or  share  is  of  cast-iron,  which  is  a  great  saving  both  in  first  cost  and  repairs ; 
costing  only  one  shilling,  and  ploughing  at  an  average  upwards  of  ten  acres.  Only  the 
coulter  recjuires  to  be  taken  to  the  smithy,  the  share  being  renewed  by  the  ploughman  at 
pleasure.  The  wheel,  which  is  of  cast-iron,  will  last  many  years.  The  draught  of  this 
plough  has  been  proved  at  a  public  ploughing  match,  in  1829,  to  be  fully  SO  per  cent  less 
than  that  of  the  common  scoring  plough  of  the  most  improved  form.  The  price  is  also 
lower  than  that  of  any  iron  plough  now  in  use.  Mr.  W.  has  lately  made  some  of  these 
ploughs  with  a  piece  of  mechanism  attached  to  the  wheel,  by  the  revolytion  of  which, 
the  quantity  of  ground  passed  wer  by  the  plough  may  be  indicated.  (Gard,  Mag. 
▼oL  V.) 

3638.  The  pairing  wheel  phugh  is  of  various  forms,  though  it  is  an  implement  seldom 
required.  It  is  used  for  paring  the  sur&ce  of  old  grass  lands,  or  leys  on  clay 
soil,  vdiere  the  turf  is  to  be  burned.     A  variety  in  use  in  the  fen  districts  Ijg,  313.), 
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has  a  wheel  (a)  which  cuts  the  turf,  instead  of  a  coulter ;  • 

raises  it,  with  a  sharp  fin  or  tumed-up 

part  at  the  extremity  (c),   which   cuts 

the  turf  on  that  side,  thus  turning  it 

orer  in  slices  about  a  foot  broad  and 

two  inches  deep.     There  is  a  foot  (6) 

from  the  forepart  of  the  beam,  which 

serves  to  prevent  the  share  from  going 

too  deep. 

2639.  Clarke*$  dmuung  plough  (fig. 
314.)    was  found  to  answer  well  in 


broad  flat  share  which 


meadow  ground  near  Belford  in  Northumberland,  but  could  not  be  drawn  in  stiff  day 
314  with  the  force  of  eight  horses. 

2640.  Gray's  draining  plough  (fig. 
•  315.)  seems  one  of  the  best.  The  beam 
is  strongly  fortified  with  iron,  and  is 
always  kept  at  a  prc^r  distance  from 
the  surface  of  the  ground,  and  also  the 
depth  of  the  drain  regulated  by  two  wheels  (a  a)  which  turn  on  an  iron  axle,  and 
roU  upon  the  surfiure  on 
each  side  of  the  drain.  ^ 
The  middle  coulter  i%  made 
to  cut  perpendit  iilarly ; 
oonsequendy,  the  m]e  coul- 
ters will  cut  the  two  sides  of 
the  drain  at  an  equal  slope. 
When  this  machino  is  at 
work,  the  earth  of  the 
drain  is  cut  in  the  middle 
by  the  foremost  coulter, 
and  on  each  side  by  the 
other  two  coulters.  Then 
the  sharp  point  of  the  share 
will  cut  up  that  earth 
from  its  bed,  and,  as  the 
machine  advances,  it  must 
ascend  on  the  surface  of 
the  inclined  plane;  at  the  same  time,  the  fore^nds  of  the  mould-boards,  following 
in  the  track  of  the. middle  coulter,  will  divide  the  slice  of  earth,  as  it  rises,  into 
two  equal  parts,  turning  these  parts  gradually  to  each  side ;  and,  as  the  back-ends  of  the 
mould-boards  extend  fiuther  than  the  breadth  of  the  dndn  above,  the  portion  of  earth  so 
raised  will  be  placed  upon  the  firm  ground,  leaving  the  drain  quite  open.  The  frame 
into  which  the  axle  is  fixed  may  easily  be  either  raised  up  or  depressed,  as  the  drain  is  to 
be  cut  deep  or  shallow ;  and  the  two  outside  coulters  can  easily  be  placed  tnore  or  less 
oblique,  so  as  to  cut  the  sides  df  the  drain  at  a  greater  or  leas  slope,  as  may  be  found 
necessary.     {Gratft  ImplemerU$t  j-c  4to.) 

2641.  Morton*s  dndmng  plough  (fig,  316.)  has  three  coulters  (a  a  b),  two  mould- 
boards  (c  c),  and  one  share  (d).  The  mould-boards  have  an  inclined  plane,  formed  upon 


<f^ 


each  (e  e),  which  rises  from  the  share  backwards  to  such  a  height  above  the  level  of  tlie 
sole  as  the  drain  is  required  to  be  made  deep.  The  middle  coulter  separates  the  soil  to 
be  lifted  into  two  parts,  and  each  part  is  raised  to  the  surface  by  the  inclined  planes  on 
the  mould-boards.  The  usual  dimensions  of  the  drain  so  formed  are  10  or  12  inchea 
deep,  8  or  9  inches  wide  at  bottom,  and  14  or  15  inches  wide  at  top ;  but  the  construction 
may  be  adapted  to  a  smaller  or  a  lai^er  drain,  or  for  cleaning  out  drains  already  made. 
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2648.  The  gutter  plough  {Jig.  817)  is  made  we  of  for  fonning  gutter  drains  in  grass 
lands,  where  the  soil  is  of  a  retentive 
nature.  The  power  of  six  horses 
is  required  in  drawing  it  for  the 
first  time ;  but  four  horses  are 
found  suflfdent  for  <{pemng  die  old 
ffutterk 

2643.  The  mole  phugh  (fig.  S18.) 
was  inreoted^  by  Ad^n  &ott,  wad  - 
improved  by  Lumbert  of  Olouceslet- 
shire.  It  b  said  to  be' an  implement  which,  in  ductile  soils  and  situatioils,  as  in  pleasure. 

"S18                     ^^.^  grounds,  atld  WlieM  inuch  regard  is 

had  Ut  Ihe  surface^appearance  of  the 
land,  may  be  of  considerable  benefit 
in  fpnmng  temporary  draitlk  .  It 
toakes  V  drain  without  opening  the 
'  surface  an^  more  thitn  merely  for  the 
uuj            1;  7.1'  '^^iJ^ '^11     M.^Z>  pasfflge~of  a  thin -coulter,  the  mark 

I  ,  .  ..  ,'  .1  r^tzH^M  It  -  ,  »<  u  •.oli«hicbjDQnidiaappeilrB«ili»cIueiy 
employ^  in  such  graas-)iM)ds  as  have  a  declination  of  surface,r«nd  'wJiere  ihtre  «i[e  not 
many  dbig^cti*n9-la..Contend.  with ;  but  some  think  it.4p0jr*  be  used  i*  other  iunds'of 
land,  as  on'imiup-grounctSttnlt  ar^^too  wet1[pr  tl)^-sheep  to  fead  than  off^«r  wbere»  «ii 
account  of  the^M^etness,  the  seed  connol  Be  put  mip  the  earth.  With  thia  V^oug^  the^ 
drains  should  be^m^e  at  the  dist^Mi^  oi^ten  or  llfVeen  feet  in  siraigibt  UneSi  and.  also 
contrived  so  as  to  discHarg^themselv^^h^^ ^ne  large  open  ftuil»w,  or  gdp, nt  Ibe  bottoo^ . 
of  the  field.  As  it  reqVtires  g»|Bftt^stc(n^\(4i^^  ^^  implemoot*  H:«fU)  lOply  be  vsfi4 
where  a  good  team  is  kfpL        '       -1 :^^-!Ns^  i,  ,.•■,,. 

2644.  Lumbert  not  only  brought  this  plough  to  its  present  shape ;  bv^  finding  the. 
sur&ce  greatly  iiyured  by  the  feet* of  so  many  horses  as  were  found aec^p^avy  to  draw  it,., 
he  invented  a  piece  of  machinery!  (Jig,  31 9. )»  consisting  of  a  win4]as4»  fraa?M^9n4  ai^fubor^ 


.^.      y,A    ^       L  .._ 


by  which  it  is  worked  by'  the  labour  of  four  men.  Toung,  and'  ^ther  liiemb^  of  this 
Board  of  Agriculture,  expressed  themselves  greatly  enamoured  of  this  t>lan^  biit  ft  is 
obviously  too  complicate  and  expensive  for  general  iBw, 

2645.  A  mbSequent  iniprovemerd,  by'Ltltabfert,  ioniiisted  hi  thfeadditfAiHif  agiii*wfc«rt«' 
and  level7-4^^hich  the  machine  was  worked  by  one  horse  walUtig  round  it,  as  in  a 
common  hone^^^iUl  j  and  this  Ikst  form  has  again  been  improved  by  the  late  mechanist, 
Web-,  of  Oxford-str^et^^Iiondon,  by  the  additidn  6f  a  yer&^  qrUnder,  which  winds  up 
the  chain  without  any  "atteiition  from  the  driv^.  Weir  has  also  simplified  and 
strengthened  this  machine  in  otK^Mrespects;  so  that  his  modification  of  it  (,/^d20.)  is» 


•t'  ivvj  jji»Lixu  hi* 
v\*  ?^iM  *\  TVyrnr  .1 -•  I'  ,(\   >»«.'nij<^    .it'.*    '^^*::^  l» 

ab^seaent,  by  ftr  tbe  best.     Still>  w«  think  It  an  impkiileilt«iaU  vety  saldiHn 
aaKibe-pvofitabiy  used  c*  Chat  4hiB  may  be  the  cas^  tho'sitrfiO^'Of  the  fiftid 

Dd  '1^  .    •     •  '    • 
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must  have  a  natural  drainage,  by  lying  in  one  even  slope  or  slopes ;  it  must  be  in  pasture ; 
and  the  soil  must  be  of  uniform  consistency,  and  free  from  stones.  But  even  when 
these  favourable  circumstances  combine,  we  think  two  swing  ploughs,  with  finless  shares, 
following  in  the  same  track,  would  effect  the  same  object  sufficiently  well  for  all  agricul- 
tural purposes;  and  for  drains  in  ornamental  grounds,  no  madiine  will  ever  equal 
manual  labour. 

2646.    Tlie  Duke  of  Bridgewnter's  draining  j^ugh  (Jig.  321.)  is  used  for  makmg  open 
drains  of  a  smaU  sise  (c),  regular  shape,  and  from  five  to  nine  inches  deep.     The 


share  (a)  has  a  coulter  (6)  fixed  to  it,  projecting  upwards,  to  cut  one  side  of  the  drain, 
and  another  coulter  (rf)  fixed  to  the  beam  and  also  to  the  share  at  its  lowest  end.  The 
turf  which  is  thus  cut  out  passes  between  the  coulter  (d)  and  the  mould-board  («),  and 
is  thus  lifted  clearly  out  of  the  trench.  The  depth  of  the  drain  is  reguUted  by  the  wheels 
at  the  fore  end  of  the  beam  (/).     This  plough  is  drawn  by  four  or  six  horses. 

2647.  Various  draining  ploughs  have  been  invented  and  tried  by  Arbuthnot,  Makie, 
M'Dougal,  Green,  Pearson,  and  others.  Pearson's  will  be  afterwards  figured  and  described. 

2648.  Tlie  pressing  plough  is  properly  a  roller,  and  will  be  found  noticed  among 
machines  of  that  class.  , 

2649.  The  only  essential  jthugh  to  be  selected  from  these  three  sections  is  the  improved 
Scotch  swing  plough,  with  or  without  one  or  two  wheels,  according  to  circumstances ; 
and  with  the  mould-board,  share,  and  coulter,  set  to  suit  different  soils,  as  flinty,  chalky, 
&c. ;  or  soils  in  different  states  of  culture,  as  old  turf,  heath,  steep  banks,  ley,  &c. 

SoMECT.  3.      Tittage  Implements^  knoum  as  Scarifiers,  Scvfflers,  CuUivatorsy  and  Grubbers, 

2650.  The  use  of  jtronged  imjtlentenlh  as  substitutes  for  the  plough,  is  of  comparatively 
recent  date.  They  differ  from  the  plough  in  stirring  the  soil  without  reversing  its 
surface  or  altering  its  form,  unless,  indeed,  they  in  some  cases  tend  to  even  or  level 
inequalities ;  they  act  both  as  the  plough  and  harrow  at  the  same  time,  and  on  suitable 
soils,  and  at  proper  seasons,  much  more  labour  is  effected  with  less  expense  of  men  and 
cattle.  Wherever,  therefore,  lands  require  to  be  stirred  for  any  purpose  except  that  of 
reversing  the  surface,  or  laying  them  into  beds  or  ridges,  recourse  may  be  had  to  pronged 
tillage  implements,  such  as  we  are  about  to  describe. 

S6il.  In  estimating  the  value  of  pronged  tiilage  impiemenis.  General  BeatMm  {New  System  i^  Cultivation^ 
18£0)  applies  the  principle  of  lessening  power  and  employing  tima    He  says,  if  we  apply  the  principle  of 


petty 
boric 


^ty  operations  to  any  stiff  land,  by  taking  that  d«>th  of  furrow  which  can  easily  be  ploughed  with  two 
-jorics,  and  repeat  the  operation  (or  ploush  the  land  a  second  time},  we  shall  atrive  at  the  end  proposed, 
that  is,  the  same  depth  cf  ploughing,  with  absolutely  leu  exertion  of  animal  strength  than  if  we  wore  to 
plough  the  same  depth  with  four  horses  at  one  operation. 

S6.>2  This  may  be  iUustrated  by  supposing  the  resistances  to  the  plough  to  be  In  proportion  to  the 
squares  of  the  depth  of  the  land.  If  so,  and  we  are  to  plough  at  once  with  four  horses,  six  inches  deep, 
the  resisUnce  at  that  depth  would  be  6  x  6  s  56 :  but  if  with  the  same  four  horses,  using  two  at  a  time, 
we  plough  the  same  depth  of  six  inches  at  two  operations,  taking  only  three  inches  at  each,  then  the 
square  of  the  first  depth  is  9,  and  the  square  of  the  second,  9 ;  making  18  for  the  total  resistance,  or  the 
power  expended  by  the  two  horses,  in  ploughing  six  inches  deep,  at  two  operationsi 

£653.  A  farther  iiimtration  may  be  made  by  supposing  the  same  four  horses,  which  had  ploughed  at 
once  six  inches  deep,  and  had  overcome  the  roslstinoe  of  6  x  6  s=  36,  ^iplied,  separately,  to  four  light 
ploughs,  or  other  implements,  and  to  plough  only  1|  inch  deep  at  a  time,  and  to  go  over  the  same  land 
four  time*.  In  this  case  the  sum  of  all  the  resistances  to  be  overcome,  or  the  animal  force  expended,  in 
these  repeated  plough ings,  would  be  no  more  than  li  instead  of  36 ;  because  the  suuare  of  1|  =a  2},  which, 
multiplied  by  the  four  ptoughings,  gives  9,  or  only  one  fourth  of  the  power  expended  in  ploughing  at  once 
six  inches  deep.  Hence  it  appears,  that  in  ploughing  six  inches  deep,  with  four  horses,  each  htfrse  exerts 
a  force  ss  9 ;  whereas  in  taking  only  1|  inch  dee^  the  force  he  exerts  is  not  more  than  S^. 

S634l  FarM^,  supposing  that  a  horse  exerts,  in  drawing  a  plough,  a  force  of  160  pounds,  it  is  evident, 
if  four  horses  are  ploughing  six  inches  deep,  the  total  force  exerted  will  be  640  pounds,  or  160  pounds  by 
each  ;  but  if  they  be  reouired  to  plough  «ie  inch  and  a  half  deep  at  a  time,  then  the  total  force  expended 
by  the  four  horses  will  be  only  160  pounds,  or  40  pounds  bv  each  horse. 

S655.  Application.  This  leads  General  B.  to  the  principle  on  which  his  small  scarifiers  are  constructed. 
'*  They  have."  he  says,  **  four  hoe-tines  in  the  hind  bar,  and  I  will  suppose  that  there  are  four  barrow- 
tines  (instead  of  three)  in  the  ftont  bar,  so  that  each  scarifier  may  be  considered  as  four  small  ploughs, 
with  four  shares  and  four  coulters.  If  we  suppose  one  horse  attached  to  this  implement,  and  that  the 
force  he  exerts  Is  160  pounds,  it  is  obvious  that  in  scarifying  to  the  depth  of  one  inch  and  a  half,  he  will 
exert  these  160  pounds  upon  the  four  pairs  of  tines,  or  a  force  of  40  pounds  upon  each  pair.  But,  in  fact, 
the  force  required  to  draw  the  scarifier  will  be  considerably  less  than  to  draw  any  form  of  plough,  because 
the  hoe,  or  share-tines,  being  much  thinner  and  sharper  than  a  ploughshare  and  mould-board,  will  of 
course  meet  with  much  less  resistance  in  stirring  the  sou."  General  B.  goes  on  to  relate  some  experiments 
by  which  he  considers  he  has  **  clearly  proved  that  the  least  expensive  method  of  preparing  the  land  for 
wheat,  after  tares,  beans,  peas,  or  clover,  is  simply  by  using  the  scariikeni"  This  we  conceive  is  carrying 
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the  lue  of  the  icariiler  much  too  fkr.  We  think  it  to  a  nilllcient  illuitntioa  of  ita  ralue  that  it  may  be 
used  in  stirring  land*  on  which  potatoes  or  tumipi  have  grown,  or  that  baa  been  ploughed  in  autumn  or 
during  winter,  to  that  a  crop  may  be  sown  in  spring  without  flirther  uie  of  the  nlough.  In  working 
Ikllowa,  and  preparing  for  turnip*  and  potatoes,  it  may  save  two  o^  three  ftirrows.  {St^rp.  Bncy.  BrU.  art 
AgT'  and  Farm.  Mag,) 

2656.  ffilHe's parallel  cufpuHng  brake,  or  ctdtivator  {Jig.  S32.),  appears  to  us  decidedly 


the  most  perfect  implement  of  this  description.      The  prongs  of  such  implements, 

mechanically  considered,  are  bent  levers  {fg,  323.),  of  which  the  fulcrum  is  at  a,  the 

power  at  b,  and  the  weight 

or  resistance  at  c.    The  im-  ^^.^ 

prorement  of  Mr.   Wilkie  ><--r\« 


consists  in  adopting  a  curve  o 
{d  b),  for  the  resisting  part  '^ 
of  the  lever,  and  thus  bringing  into  action  the  principle  of  tension,  instead  of  mere 
resistance  to  fracture  in  the  resisting  part  of  the  lever.  {Gard.  Mag.  vol.  v.  p.  655.) 
The  parallel  movement  has  the  advantage  of  instantaneously  adjusting  the  implement  to 
any  depth  that  may  be  required.  Besides  the  ordinary  purposes  of  a  cultivator,  this  brake 
or  harrow  may  serve  the  other  tillage  puri>oses  following :  —  1.  By  attaching  tines  with 
triangular  feet,  it  makes  a  scarifier ;  or,  in  place  of  tines,  one  large  triangular  blade 
suspended  from  each  of  its  eitremities  or  angles.  2.  By  substituting  cutting  wheels  in 
place  of  tines,  it  is  converted  into  a  sward  cutter.  8.  From  its  extreme  accuracy  of 
adjustment  it  will  make  an  eicellent  drill,  or  ribbing  machine,  and  may  be  made  to  sow 
at  the  same  time.  And  4.  and  finally,  if  steam  is  destined  ever  to  supersede  the  labour 
<^  horses  in  drawing  the  plough,  this  machine,  from  its  peculiar  formation  and  mode  of 
management,  will  afford  the  greatest  facility  for  trying  the  experiment,  as  it  may  be  made 
to  take  a  number  of  furrows  at  once. 

8657.  FmUofMtCi  telf-cleamng  cultwUor,  or  harrow  {fg.  324.),  is  formed  of  iron,  and. 


according  to  the  inventor,  has  the  following  advantages :  —  1.  From  the  position  in  which 
the  tines  are  fixed,  their  points  {a  a  a  a  a)  hanging  nearly  on  a  parallel  to  the  surfiMX  of 
the  land,  it  follows,  that  this  implement  is  drawn  with  the  least  possible  waste  of  power. 
8.  From  the  curved  form  of  the  tines,  all  stubble,  couch,  &c  that  the  tines  may  encounter 
in  their  progress  through  the  soil,  is  brought  to  the  surface,  and  rolled  up  to  the  face  of 
the  tines ;  when  it  loses  its  hold,  and  is  thrown  off  {atb  b  b  b  b),  always  relieving  itself 
from  being  choked,  however  wet  or  foul  the  land.  3.  The  mode  by  which  this  harrow 
can  be  so  easily  adjusted  to  work  at  any  depth  required,  renders  it  of  great  value ;  this  is 
done  as  quick  as  thought  by  moving  the  regulator  (c)  upwards  or  downwards  between 
the  lateral  spring  {de) ;  and  by  each  movement  upwards  into  the  openings  (fg  h  i  k), 
the  fore  tines  (////)  will  be  allowed  to  enter  the  soil  about  an  inch  and  a  half  deeper  by 
each  movement  into  the  different  spaces,  until  the  regulator  is  thrown  up  to  («),  when 
the  harrow  is  given  its  greatest  power,  and  will  then  be  working  at  the  depth  of  eight  or 
nine  inches.      Also  the  axletree  of  the  hind  wheels  is  moved  betwixt  o  and  p,  a  space  of 
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seven  or  eight  inches,  by  a  screw  through  the  axletree,  which  is  turned  by  a  small  handle 
(e),  so  that  the  hind  part  of  the  harrow,  by  this  simple  mode,  is  also  regulated  to  the 
depth  at  which  it  is  found  necessary  to  work.  4.  When  the  hairow  is  drawn  to  the  head 
or  foot  lands,  the  regulator  is  pressed  down  to  d,  and  the  fore  wheel  (m)  is  then  allowed 
to  pass  under  the  fore  bar  (n),  by  which  the  nose  of  the  harrow  is  lifted,  and  the  points 
of  the  fore  tines  (////)  will  then  be  taken  two  or  three  inches  out  of  the  soil,  which  affords 
the  means  of  turning  the  harrow  with  the  greatest  f^lity.  5.  Being  made  of  malleable 
iron,  its  durability  may  be  said  to  be  endless ;  whereas,  if  made  of  wood,  the  prime  cost 
would  be  entirely  lost  at  the  end  of  every  five  or  six  years.  Lastly,  the  mode  of  working 
b  so  easy,  that  any  boy  of  ten  or  twelve  years  of  age  is  perfectly  qualified  to  manage  it. 
Next  to  Wilkie's  brake,  we  consider  this  the  most  valuable  of  pronged  implements,  and 
tliink  that,  like  Wilkie*s  implement,  it  might  be  substituted  for  the  plough,  after  driUed 
green  or  root  crops,  on  light  soils  generally.  Some  account  of  the  astonisliing  powers  of 
the  implement,  as  exemplified  in  breaking  up  Hyde  Park,  London,  in  1826)  will  be  found 
in  the  Gardtner^t  Magazine,  vol.  ii.  p.  25a 

2658.   freir*t  improved  cvUtvator  {Jig.  325.)  is  a  very  effective  implement  of  this  kind, 


with  nine  coulters  or  prongs.     It  may  be  set  to  go  more  or  less  deep  by  raising  or 

lowering  both  the  fore  and  hind  wheels. 

2659.    The  Scotch  cvttivaior  or  grttbber  (Jig.  326.)  was  formerly  considered  one  of  the 

best  implements  of  this  kind,  as  a  substitute  ' 

for  the  plough ;  but  it  has  since  been  super- 
seded by  Flnlayson's  self- cleaning  harrow. 

It  consisto  of  two  strong  rectangular  frames, 

the  one  including  the  other,  and  nine  bars 

mortised  into  the  inner  one,  with  eleven 

coulters  or  prongs  with  triangular,  sharp- 
edged,  dipping  feet,  four  cast-iron  wheels, 

and  two  handles.     All  the  cutters  are  fixed 

in  these  bars,  except  two  which  are  placed 

in  the  side  beams  of  the  outer  frame,  and 

may  be  set  to  go  more  or  less  deep  by  means 

of  pins  and  wedges.     It  works  as  deep  as 

the  plough  lias  gone ;  and  by  the  reclined 

position  of  the  coulters,  brings  to  tlie  surfiu^e  all  the  weed  roots  that  lurk  in  the  soil, 
go-  ^  Beans   and  peas  have  been  sown  in 

"       "^  '  spring  on  the  winter  furrow,  after  beng 

stirred  by  the  grubber ;  and  barley  also 
after  turnips,  without  tny  ploughing 
at  all.  This  implement  is  made  of 
different  sixes,  and  may  be  worked  either 
by  four  or  by  two  horses,  and  one  man. 
2660.  Parkin»on*t  cuUivator  (Jig. 
327.)  has  been  founda  veiy  useful  im- 
plement, both  for  stirring  and  cleaning 
land.     Its  inventor  recommends  Uiat 

where  the  land  is  foul  from  couch,  sods,  or  any  other  cause,  the  number  of  teeth  or  hoes 

should  be  reduced  to  five  or  seven ;  two  or  three  being  placed  in  the  fore  bull,  and  four 

in  the  hindennost ;  increasing  them  to  nine  as  the  land  becomes  in  a  fine  condition. 
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9661.  The  chain  hy  which  this  cuUiuator  or  scarifier  is  drawn,  enables  the  penon  that 
holds  it  to  work  it  better,  than  if  it  were  drawn  by  a  beam  like  a  plough,  and  occniona 
also  less  draught  by  the  power  being  nearer  to  the  claws ;  the  machine  goes  more  freely 
than  it  would  if  some  of  the  daws  were  in  the  fore  bull,  the  sole  use  of  that  bull  being  to 
draw  by.  When  the  scarifier  was  made  in  a  triangular  form,  and  with  the  same  number 
of  claws,  it  was  apt  to  go  on  its  head,  or  by  raising  the  hindmost  claws  out  of  the  ground 
to  work  frequently  at  one  comer  only.  The  claws  are  formed  at  the  bottom  with  a  point, 
so  as  to  pudi  a  stone  out  of  the  way  before  the  broad  part  can  meet  with  any  obstruction, 
which  makes  the  machine  cut  with  much  greater  ease.  As  to  their  width  at  the  foot, 
they  may  be  made  to  cut  all  the  land  more  clearly  than  a  plough  if  required,  where 
thistles,  fern,  &c  grow,  and  the  claw  is  so  formed  by  its  crooked  direction  as  to  raise 
every  obstruction  to  the  top,  rock  excepted 

2662.  Ha^wanCs  cultivator  {Jig. 
SS8.)  or,  as  It  is  called,  extirpator, 
or  scalp  plough,  is  used  on  land 
already  ploughed.  Its  hoes  or 
scalps  are  intended  to  pierce  about 
two  inches  at  each  operation ;  so 
that  by  repeatedly  passing  it  over 
the  surface,  the  Uuid  will  be  stirred 
as  deep  as  the  plough  has  gone. 

2663.  Beatsons cultivator  {Jig,  329.)  is  recommended  by  the- inventor  for  its  lightness: 
ig^      rfc  it  is  intended,  as  before  observed  Q2650.),  to  effect 

T^^S^,.,^^^  by   reiterated  application   what   u  done  by  the 

'<-• -^^^^"'^^^^^-^     _    I    Iw-ge  Scotch  cultivator  at  once ;  by  which  means  a 
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1    'W     1  saving  of  power  is  obtained,  but  with  a  loss  of  time^ 
as  is  usual  in  all  similar  cases. 

2664.  The  only  essential  tillage  implement  of  the 
prong  kind  is  Wilkie's  brake,  which,  taking  it  alto- 
gether, we  consider  to  be  one  of  the  most  perfect  implements  ever  invented.  The  next 
is  FinlayBon*s  harrow,  also  a  most  excellent  implement.  The  other  cultivators  and  brakes 
are  so  far  inferior,  that  they  may  be  considered  as  reduced  to  historical  merit ;  and  we 
have  therefore  retained  them  chiefly  f6r  the  purpose  of  showing  the  progress  which  has 
been  made  in  this  department  of  agricultural  mechanism. 

SuBsscT.  4.     Tillage  Implements  of  the  Hoe  Kind. 

2666.  Of  horse  hoes  there  is  a  great  variety,  ahnost  every  implement-maker  having 
Lis  fiivourite  form.  They  are  useful  for  stirring  the  soil  in  the  intervals  between  rowed 
crops,  especially  turnips,  potatoes,  and  beans.  Respecting  the  construction  of  horse  hoes 
it  may  be  observed  that  soils  of  different  textures  will  require  to  be  hoed  witli  shares  of 
different  forms,  according  to  their  hardness,  or  mixture  of  stones,  flints,  or  gravel.  Tlie 
number  of  hoes  sJso  in  hard  soils  requires  to  be  diminished ;  in  the  case  of  a  stony  clay, 
one  hoe  or  flat  share,  with  or  without  one  or  two  coulters  or  prongs,  will  often  be  all  tliat 
can  be  made  to  enter  the  ground.  In  using  these  implements,  the  operator  should 
always  consider  whether  he  will  produce  most  benefit  by  merely  cutting  over  or  rooting 
up  the  weeds,  or  by  stirring  the  soil ;  because  the  hoe  suited  for  the  one  purpose  is  by  no 
means  well  adapted  for  the  other.  In  the  former  case  flat  shares  are  to  be  preferred, 
but  pointed,  that  they  may  enter  the  soD  easily ;  in  the  latter,  coulters  or  prongs,  as  in  the 
cultivatora,  an  much  more  effective,  as  they  will  enter  the  soil  and  stir  it  to  a  considerable 
depth,  thus  greatly  benefiting  the  plants  by  the  admission  of  air,  heat,  dews,  and  rain, 
and  by  rendering  it  more  permeable  by  the  roots. 

2666.  WiUae*s  horse  hoe  and  drill  harrow  {fg.  SSO.)»  is  a  very  superior  implement, 
intended  to  be  introduced  between  the  drills  as  soon  as  the  plants  appear  above  ground. 
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and  the  operation  is  repeated  at  intervals  till  the  crop  is  thoroughly  cleaned.  The 
centre  hoe  is  stationary,  and  the  right  and  left  expand  and  contract  in  the  same  manner 
as  in  the  horse  hoe.  The  depth  is  regulated  by  the  wheel  at  the  point  of  the  beam,  and 
may  be  yaried  from  one  to  six  inches.  The  hoes  cut  the  bottom  of  the  space  between 
the  drills  completely,  while  the  harrow  following,  pulverises  the  soil,  and  rakes  out  tlie 
weeds.  Should  circumstances  require,  the  wings  of  the  harrow  may  be  taken  off,  and 
the  hoes  only  used ;  or  the  hoes  displaced,  and  the  harrow  only  employed.  This  imple- 
ment was  invented  by  the  late  Mr.  Wilkie  of  Uddingston,  near  Glasgow,  in  1820,  and 
is  the  first  instance  of  the  cyciOid  form  being  adopted  in  hoes  or  prongs.  Afterwards 
Mr.  Finlayson  applied  this  form  to  his  harrow ;  and  subsequently  Mr.  Wilkie,  junioi,  of 
Uddingston,  to  his  admirable  brake  (2655.) 

2667.  Finl(u/son*s  self-cleaiung  horse  hoe  and  drill  barrow  (Jig*  331.)  is  an  excellent 


implement,  and  as  a  harrow  is  preferable  to  that  of  Wilkie  (2665.),  from  whose  imple- 
ment it  differs  chiefly  in  being  more  a  harrow  than  a  hoe,  and  in  every  prong  being 
calculated  for  cleaning  itself. 

2668.  mUde*$  horse  hoe  and  drill  plough  is  considered  an  effective  implement.  The 
mould-boards  are  taken  off  when  used  as  a  horse  hoe,  and  the  hoes  taken  off  and  the 
mould-boards  replaced  when  earthing  up  the  crops ;  thus  combining,  in  one  implement, 
a  complete  horse  hoe  and  double  mould-board  plough.  A  good  horse  hoe  being  the 
principal  object  in  the  construction  of  this  implement,  the  method  of  fixing  the  hoes 
claimed  particular  attention,  in  order  to  combine  b'ghtness  with  strength  and  firmness, 
and  admit,  at  the  same  time,  of  being  set  at  difierent  degrees  of  width  and  deptli,  all  of 
which  are  accomplished  on  an  improved  principle.  The  wheel  at  the  point  of  the  beam 
regulates  the  depth ;  the  right  and  left  hoes  are  hinged,  at  the  back  end,  to  the  handles 
of  the  plough,  while  by  moving  on  the  circular  cross  bar,  on  which  they  are  fastened 
with  wedges,  they  may  be  set  to  any  width,  fipom  about  twelve  to  nearly  twenty-four 
inches. 

2669.  Jf'eirs  expanding  horse  hoe  bears  a  considerable  resemblance  to  Wilkie's  hnple- 
ment.  It  has  circular  coulters,  hoe-tines,  and  a  double  mould-board.  When  used  for 
earthing  up  potatoes,  the  mould-boards  and  coulter  are  put  on ;  when  used  as  a  hoe,  the 
curved  coulters  are  put  in  the  expanding  bar  according  to  the  width  between  the  rows. 

2670.  Blakie^s  inverted  horse  hoe  {Jig.  332.)  consists  of  a  line  of  coulters  set  in  a  beam, 
and  this  beam  attached  to 
the  axle  of  a  pair  of  com- 
mon wheels.  It  hoes  seve- 
ral rows  at  once,  and  instead 
of  being  straight  the  coulters 
are  all  curved  or  kneed,  and 
set  back  to  back  so  as  to 
include  a  row  between  each 
pair.  The  advantage  of  the 
kneed  or  bent  form  of  the 
lower  part  of  the  coulter  is, 
that  the  soil  is  pared  off  in  a 
sloping  direction  from  the 
plants,  which  are  thus  not 
so  liable  to  be  choked  up 

with  earth,  as  by  a  broad  hoe  ,^ 

or  share  ;  or  to  have  their  roots  so  much  exposed  to  the  air  as  by  cutting  perpendicularly 
oown  Close  to  the  row,  by  a  common  coulter.  It  is  chiefly  adapted  for  drilled  corn,  and 
inen  it  works  several  rows :  in  turnips  it  may  work  one  or  two  according  to  the  soil ;  in 
all  cases  where  the  width  between  the  rows  admits,  the  agricultor  should  be  more  anxious 
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to  stir  the  soil  to  a  good  depth  than  to  skim  over  a  great  extent  of  surfiice,  merely  cutting 
over  the  weeds. 

S6TI.  The  Scotcfi  horse  hoe 
333.)  has  three  hoes  or^ 
,  and  is  drawn  by  a  single  ^ 
horse.  By  means  of  the  wheel 
it  can  be  set  to  go  to  any  depth ; 
and  in  hard  surfaces,  one  share 
or  more  can  be  taken  out,  and 
coulters  or  bent  prongs,  as  in 
the  cultivator  (Jig.  325.),  sub- 
stituted. 

2672.  The  Northumberland 
horse  hoe  (see  Report,  ^fC-  P« 
43.)  is  of  a  triangular  form, 
and  contains  three  coulters  and 
three  hoes,  or  six  hoes,  accord- 
ing to  tlie  state  of  the  soil.  In  hoeing  between  drills  of  turnips,  the  two  side  coulters 
are  used  of  a  curved  form.  A  hoe  of  the  same  kind  is  sometimes  attached  to  a  small 
roller,  and  employed  between  rows  of  wheat  and  barley,  from  nine  to  twelve  inches 

distant;  it  is  also  used  in 
place  of  a  cultivator,  in  pre- 
paring bcan-stubbles  for 
wheat  in  autumn,  and  in 
pulverising  lands  for  barley 
in  spring. 

2673.  Henry*s  improved 
scarifier  (Jig.  334. )  is  astrong 
light  implement,  which  may 
be  set  to  any  width,  and  in 
foot  soils  will  be  found  ef- 
fective. 

2674.  jimois  expanding  horse  hoe  and  harrow  (Jig.  335.)  is  said  to  be  much  used 
in  Lincolnsliire.     The  hoe  is  constructed  with  expanding  sliares  (a  a),  which  can  be 
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set  to  different  distances,  as  it  may  be  required,  witliin  the  limits  of  twelve  and  thirty 
inches.  The  harrow  which  is  attached  to  it  is  found  advantageous  in  clearing  lands 
from  successive  crops  of  weeds,  as  well  as  in 
bringing  them  to  a  proper  state  for  the  purpose  of 
cropping;  serving  in  this  respect  as  a  cultivator. 
2675.  The  hoe  and  castor  wheel  (Jig.  336.)  is 
said  to  enable  the  holder  to  guide  the  shares  more 
correctly  between  narrow  rows  of  com  drilled 
on  a  flat  surface.  It  is  not  oflen  required,  and 
must  be  unnecessary  if  the  rows  have  been  cor- 
rectly sown. 
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.  2676.  The  thittle  hoe  or  hoe  $ci/tJie  (Jig.  337.)  is  an  invention  by  Amos.  "  It  is  used,** 
he  says,  «  for  the  purpose  of  cutting  over  thistles,  and  other  injurious  weeds  in  pasture 
lands.   In  the  execution  of  the  u 

work  it  not  only  greatly  re- 
duces theexpense,  butexecutes 
it  in  a  much  closer  manner 
than  the  common  scythe.  One 
man  and  a  horse  are  said  to 
be  capable  of  cutting  over 
twenty  acres  in  a  day.  The 
leading  share  (a)  is  made  of 
cast  steel,  in  the  form  of  an 
isosceles  triangle,  whose  equal 
ades  are  fourteen  inches  long, 
and  its  base  twelve  inches; 
it  is  about  one  eighth  of  an 
inch  thick  in  the  middle, 
tapering  to  a  very  fine  edge  on 
tlie  out&idcs ;  and  the  scythes 
{bbb)  are  fixed  to  four  pieces 
of  ash  wood,  three  inches 
square,  and  two  feet  four 
inches  long.  These  scythes 
are  three  feet  long  from  point 
to  point,  four  inches  broad  at 
tlie  widest  port,  and  made  of  cast  steeL  The  agriculture,  where  such  a  machine  as  this 
is  wanted,  must  surely  be  of  a  very  rude  and  imperfect  kind ;  for  even  supposing  the 
machine  to  cut  over  the  thistles,  tliat  operation  cannot  be  so  effectual  as  cutting  them 
under  the  collar  by  hand  with  tlie  spade  or  spud. 

2677.  The  otdy  etsential  implements  of  this  class  are  those  of  Wilkie  and  Finlayson. 

SxcT.  II.     Madtinesfor  Sowing  and  Planting, 

2678.  Machines  for  solving  or  planting  in  rows  are  very  various,  and  often  too  compli- 
cated. Harte  says,  the  first  drill  machme  was  invented  by  a  German,  and  presented  to 
the  court  of  Spain  in  1647 ;  but  it  appears,  from  a  communication  to  tlie  Board  of 
Agriculture,  that  a  sort  of  rude  drill  or  drill  plough  lias  been  in  use  in  India  from  time 
immemorial.  Their  use  is  to  deposit  tlie  seed  in  equidistant  rows,  on  a  flat  surface  ;  on 
tlie  top  of  a  narrow  ridge ;  in  the  interval  between  two  ridges ;  or  in  the  bottom  of  a 
common  furrow.  Com,  when  drilled,  is  usually  sown  in  the  first  of  these  ways ;  tumipa 
in  the  second ;  and  peas  and  beans  in  the  third  and  fourth.  The  practice  of  drilling  corn 
does  not,  however,  seem  to  be  gaining  ground ;  and  even  where  it  is  found  of  advantage 
to  have  the  plants  rise  in  parallel  rows,  this  is  sometimes  done  by  means  of  what  is  called 
ribbing,  a  process  more  convenient  in  many  cases  than  sowing  with  a  drilling  machine. 

2679.  Of  com  drills,  Cooke*s  improved  drill  and  horse  hoe  (fg,  338.},  though  not  the 

most  fisshionable,  is  one  of  the  most  useful 
implements  of  tliis  kind  on  light  dry  soils,  on 
even  surfaces,  and  in  dry  climates.  It  has  been 
much  used  in  Norfolk  and  Suffolk,  and  many 
otiier  parts  of  England.  The  advantages  of  this 
machine  are  said  to  consist,^].  In  the  wheels 
being  so  large  that  the  machine  can  travel  on 
any  road  without  trouble  or  danger  of  breaking ; 
also  from  the  farm  to  tlie  field,  &c  without 
taking  to  pieces.  2.  In  the  coulter-beam  (a), 
with  all  the  coulters  moving  with  great  ease, 
on  the  principle  of  the  pentagraph,  to  the  right 
or  lefl,  so  as  to  counteract  the  irregularity  of 

the  horses*  draught,  by  which  means  the  drills  may  be  made  straight ;  and,  where  lands 
or  ridges  are  made  four  and  a  lialf,  or  nine  and  a  half  feet  wide,  tlie  horse  may  always 
go  in  the  furrow,  without  seUing  a  foot  on  the  land,  either  in  drilling  or  horse  hoeing. 
S.  In  the  seed  supplying  itself  regularly,  without  any  attention,  from  the  upper  to  the 
lower  boxes,  as  it  is  distributed.  4.  In  lifting  the  pin  on  the  couJter-beam  to  a  hook  on 
the  axis  of  the  wheels,  by  which  means  the  coidters  are  kept  out  of  the  ground,  at  the  end 
of  the  land,  without  the  least  labour  or  fatigue  to  the  person  who  attends  the  machine. 
5.  In  going  up  or  down  steep  hills,  in  the  seed-box  being  elevated  or  depressed 
accordingly,  so  vs  to  render  tlie  distribution  of  the  seed  regular ;  and  the  seed  being 
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coTored  by  a  lid,  and  thus  screened  from  wind  or  rain.     The  same  machine  is  easilj 

transformed  into  a  cultivator,   horse  hoe  (^fg.  S39.)>  scarifier,  or  grubber,  all  wliich 

operations  it  perfonns  exceedingly  well ; 
and  by  substituting  a  com-rake,  stubble- 
rake,  or  quitch-rake,  for  the  beam  of 
coulters,  or  hoes  (a),  it  will  rake  corn-stub- 
bles, or  clean  lands  of  root  weeds.  When 
com  is  to  be  sown  in  rows,  and  the  intervab 
hoed  or  stirred,  we  scarcely  know  a  machine 
superior  to  this  one ;  and  from  being  long  in 
a  course  of  manufacture,  few  can  be  made 
so  cheap.  But  these  advantages,  though 
considerable  in  the  process  of  drilling,  are 
nothing,  when  compared  with  those  which 
arise  from  the  use  of  the  horse  hoe ;  with 
which  from  dght  to  ten  acres  of  land  may 
be  hoed  in  one  day,  with  one  man,  a  boy, 
and  one  horse,  at  a  trifling  expense,  in  a  style 

iar  superior  to,  and  more  effectual  than,  any  hand-hoeing  whatever ;  also  at  times  and 

seasons  when  it  is  impossible  for  the  hand-hoe  to  be  used  at  all. 

2680.  The  Norfolk  driU,  or  improved  lever  drill  {fg  340.),  is  a  com  drill  on  a  larger 

scale  than  Cooke's,  as  it  sows  a  breadth  of  nine  feet  at  once  :  it  is  chiefly  used  in  the  light 

soils  of  Norfolk  and  Suffolk  as  being  more  expeditious  than  Cooke*s,  but  it  also  costo 

about  double  the  sum. 


2681.  Cooke* »  three-row  com  drill  is  the  large  machine  in  a  diminutive  form,  and  is 
eiceedingly  convenient  for  small  demesne  farms  where  great  neatness  is  attended  to.  It 
can  be  used  as  a  cultivator,  hoe,  rake,  &c,  like  the  otlier. 

2682.  Morton*t  improved  grain  drill-machine  {Jig,  341.)  is  decidedly  the  simplest  and 
^  best  of  com  drills.  In 

this  machine  three 
hoppers  are  included 
in  one  box,  the  seed 
escaping  out  of  all  the 
three  by  the  revolution 
of  three  seed  cylin- 
ders upon  one  axle; 
and  drills  of  different 
breadths  are  produced 
simply  by  the  shifting 
of  a  nut,  that  fixes  a 
screw  moving  in  a 
groove  in  the  undcr-frarae,  by  which  tlic  distance  between  the  two  outside  conductors  and 
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the  central  one  (which  is  fixed)  can  be  varied  fhwn  nine  to  ten  or  eleven  inches;  and  that 
the  two  small  wheels  may  always  be  at  the  same  distances  respectively  as  the  conductors, 
there  are  two  washers  (hollow  cylinders),  an  inch  in  breadth,  on  the  axle-arms  of  each, 
which  may  be  transferred  either  to  the  outside  or  inside  ot  the  wheels,  so  as  to  make  their 
distances  from  the  outside  conductors  lune,  ten,  or  eleven  inches  respectively  also. 
The  small  wheels  may  be  raised  or  depressed,  so  as  to  alter  the  depUi  at  which  the  seed 
shall  be  deposited,  by  the  action  of  a  wedge,  which  reUins  the  upright  part  of  the  axle 
m  any  one  of  a  number  of  notches,  which  are  made  similarly  in  botJi,  and  which  are 
caught  by  an  iron  plate  on  the  upper  side  of  the  arms  which  carry  the  axles.  This 
machine  may  be  still  farther  improved  by  increasing  the  number  of  conductors  to  five 
mstead  of  three ;  the  latter  number  giving  too  Hght  work  to  the  horses.  (Highland  Soc. 
Trans,  vol.  vii.) 

2683.  O/bean  drilU  there  are  three  kinds,  all  equally  good :  one  for  sowing  in  prepared 
dnlb  or  after  the  plough,  which  is  pushed  by  manual  labour,  and  has  been  ah-eady 
descnbed  (2574.)  :  one  attached  to  a  light  plough,  which  draws  a  furrow  in  prepared  soil, 

and  sows  a  row  at  the  same  time 
LM'  342.);  and  one  which  can  be 
fixed  between  the  handles  of  any 
common  plough  for  the  same  purpose. 
The  former  has  a  wheel  (a)  to  re- 
gulate the  depth  of  the  furrow,  and  a 
lever  (6j  to  throw  the  drill  out  of  gear 
on  turning  at  the  ends  of  the  ridges. 
It  is  a  useful  and  very  efiective  im- 
plement; though  a  skilful  plough- 
man will  effect  the  same  object  by  a 
drill  placed  between  the  handles  of  a  common  swing  plough. 

2684.  Weir*i  expanding  bean  drill  to  sow  fiur  raws  is  affixed  to  a  pair  of  wheels  and 
axle,  in  the  manner  of  Cooke's  drill.  The  axle  which  passes  through  the  drill  boxes  has 
four  movable  brushes  and  cylinders,  by  which  means  any  widths,  within  that  of  the  axle, 
can  be  given.  Where  ground  is  prepared  and  ribbed,  and  where  there  is  not  a  Cooke*s 
drill  on  the  premises,  thiji  machine  may  be  resorted  to  with  convenience. 

2685.  The  block-plough  drill  is  an  equiangular  triangular  block,  30  inches  to  a  side, 
with  cast-iron  scuffler  teeth  and  wooden  blocks  slipped  over  them.  A  field  being  ribbed 
or  laid  up  in  ridgelets  with  this  implement,  is  next  sown  broadcast  with  wheat  and 
bush-harrowed,  by  which  the  grain  rises  in  rows,  as  accurately  as  if  sown  with  the  drill. 
(Farm,  Mag,  vol.  xxiii.  p.  406.) 

2686.  Machines  for  dibbling  beans,  impelled  by  manual  1  .hour,  have  been  already  noticed 
(2574.).    A  horse  dibbling  machine  (Jig,  343.)  has  been  invented,  though  very  little  used. 


and  being  rather  complicated  in  its  movements,  it  will  require  considerable  simplification 
before  it  can  be  recommended.  A  heavy  cast-iron  roller,  with  protruding  angular  rings, 
might  form  drills  for  the  beans,  and,  probably,  some  machine  of  this  sort  might  distri- 
bute them  singly  or  nearly  so,  and  at  regular  distances :  but  the  best  cultivators  prefer 
sowing  in  drills,  more  thickly  than  in  dibbling,  in  order  to  admit  of  a  wide  interval  for 
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culture,  so  as  not  only  to  clean  the  surfkce  as  between  dibbled  rows,  but  to  stir  and 

work  the  soil,  and  produce  a  sort  of  semi-fallow. 

2687.  Of  turnip  drills,  the 
best,  when  this  root  is  cultivat- 
ed on  a  large  scale,  is  the  im- 
proved Northumberland  drill. 
{Jig.  344. )  The  roller(a)  which 
goes  before  the  seed  has  two 
concavities,  and  thus  leaves  the 
two  ridgelets  in  the  very  best 
form  for  the  seed ;  after  these 
are  sown,  two  light  rollers  (6  b) 
follow  and  cover  them.  It  is 
drawn  by  one  horse,  sows  two 
rows  at  once,  and  seldom  goes 
out  of  repair. 

9688.  Coffttnon*i  (totttetiMtt 
PrencM's)  turnkt  driU  (M  345.)  is 
generally  coiuiaered  one  of  the  best 
Common  was  a  cartwrisht  at  Den. 
wick,  near  Alnwiclc,  and  received  a 
medal  f^ra  the  Society  of  Arts,  and 
twenty  guineas  fVom  the  Highland 
Society,  for  his  invention,  in  1818. 
He  nude  the  machine  of  wood ;  but 
iron  t>eing  found  so  much  more  suit- 
able  and  durable,  the  manufiicture 
of  Common's  drills  fell  into  the 
hands  of  blacksmiths,  and  chiefly  of 
French  of  Alnwick,  from  which  cir. 
cumstance  it  is  fluently  known 
by  that  maker's  name;  The  machine 
is  easily  put  in  and  out  of  gear  by 
means  of  a  lever  (a) ;  and  since  it  has 
become  the  fiishion  to  sow  pulverised  manure  with  turnip  teed,  two  hoppers  {b  b)  have  been  added  for 

that  purpose  The  seed  and  ma- 
nure, when  deposited  in  the  gutter 
traced  by  the  coulters  {e  c)  are  co. 
vered  by  two  small  flat  rollers,  as  in 
the  common  Northumberland  drilL 
Common's  machine  is  not  yet  per. 
feet ;  the  seed  is  not  measured  out 
with  sufHcient  accuracy,  and  it 
stands  too  high  from  the  ground, 
gets  top  heavy,  and  on  hill  sides 
does  not  sow  the  seed  in  the  middle 
of  the  drill  Airrow :  it  is  bat  made 
with  two  wheels,  which  steadies  it 
in  all  situations ;  the  fiinnels,  being 
still  attached  to  the  guards  of  the 
concave  shifting  rollers,  deposit  the 
seed  with  much  more  neatness  and 
accuracy.    {J.  C.  IL  near  Alnwick.) 

2689.  The  Northumberland 
one-^row  turnip  drill  (Jig*  346. ) 

has  two  wheels  which  run  in  the  hollows  on  each  side  of  4he  drill  or  ridgelet  to  be  sown ; 

by  which  means  the  sower 
is  enabled  to  keep  the  row 
exactly  in  the  centre  of  the 
drill.  The  ridgelets  are  pre- 
viously rolled,  either  by  a 
common  or  concave  roller ; 
the  latter  being  preferable : 
and  as  the  horse  goes  in 
the  furrow  at  one  side  of  the 
drill  to  be  sown,  of  course 
he  draws  from  one  side  of 
the  draught-bar  of  the  bar- 
row.  A  small  roller  fol- 
lows, and  covers  and  presses 
in  the  seed.  A  recent  im- 
provement in  this  machine 

is  the  addition  of  a  hopper  (a)  for  pulverised  numure,  over  wbich  a  barrel  of  water  might 

easily  l)e  suspended,  if  deemed  requisite. 

2690.    Weir's  manuring  one-row  turnip  drill  (Jig.  347.)  is  a  remarkable  improvement 

on  the  Northumberland  implement.     It  has  a  manure  hopper  (a)  and  a  seed  hopper  (6), 

the  same  as  the  other ;  but  the  nianure,  in  place  of  l)eing  dropped  along  with  the  seed. 
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b  deposited  in  a  deep  gutter  mode  by  a  coulter  (c)  whicli  goes  before ;   this  manure  is 
corered  by  a  pronged  coulter  (d)  which  follows  the  other ;   next  comes  the  coulter 


wtiSt'li  farm*  the  ^ttcr  for  the  wml  (*■),  The 
9«od  is  thus  deposited  about  one  inch  nbove  the 
maniH^*  One  rullar  of  tlie  concave  kind  goc« 
before  the  machine,  and  anothci-  li^^ht  oth-  of  the 
common  kind  followii  after  it:  or,  withtiiit  at- 
tached rol]iM%  the  drill  may  be  afTiJccd  to  one  &idc 
of  the  common  mller  behind,  which  roller  may 
lirepan;  one  driii  and  cover  the  seed  sown  on 
another  each  coune. 

2691.  The  drill  roller  is  so  contrived  as  to  form  regular  small  incisions  or  drills  in  the 
ground,  at  proper  depths  for  the  seed.  It  is  merely  a  common  roller,  mostly  of  iron, 
about  seven  feet  long,  about  which  are  put  cutting-wheels  of  cast  iron,  that  turn  round 
the  common  cylinder,  each  independently  of  the  others,  which  cylinder  generally  weighs 
about  a  ton.  It  is  drawn  by  three  or  four  horses  abreast,  and  driven  by  a  man  elevated 
behind  them ;  the  cutting-wheels,  being  movable,  may  be  fixed  at  any  distance,  by  means 
of  washers ;  but  the  most  common  and  favourite  distance  is  four  to  six  inches.  It  is 
said  to  have  been  found  effectually  productive  of  the  principal  benefits  which  have  been 
derived  from  the  operation  of  drill  ploughs,  or  the  practice  of  dibbling  and  setting  the 
com  by  hand,  with  the  great  advantage  of  saving  both  time  and  expense ;  as  by  the  use 
of  this  simple  machine,  one  man  may  sow  and  cover  five  or  six  acres  of  com  in  one  day, 
using  for  the  purpose  three  horses,  on  account  of  its  weight.  It  was  at  first  chiefly  used 
on  clover  or  oither  grass  leys  on  the  first  ploughing,  but  may  be  as  properly  employed  on 
land  which  has  been  three  or  four  times  ploughed.  The  mode  of  working  it  is  this :  — 
**  A  clover  ley  or  other  ground  being  ploughed,  which  the  cultivator  intends  for 
setting  or  dibbling  with  wheat,  the  roller  is  drawn  across  the  furrows,  and  cuts 
the  whole  field  into  little  drills,  four  inches  asunder;  the  seed  is  then  sown  broad- 
cast in  the  common  quantity,  and  the  land  bush-harrowed ;  by  which  means  the 
seed  is  deposited  at  one  equal  depth,  as  in  drilling,  and  that  depth  a  better  one  than  in 
setting,  and  the  crop  rises  free  from  the  furrow-seams,  which  are  the  ill  effects  of  conunon 
broadcast  sowing,  at  least  on  a  ley  ploughed  once.**  To  us  this  machine,  so  much 
praised  by  some  writers,  seems  merely  an  ingenious  mode  oi  increasing  the  expenses  of 
culture.  By  the  use  of  a  plough,  such  as  Small's,  that  will  cut  a  square  furrow,  no  machine 
of  this  sort  can  possibly  become  necessary.  The  land  when  ploughed  will  be  left  in 
little  drills,  and  being  sown  broadcast,  the  seed  will  come  up  as  if  it  bad  been  drill - 
rolled  or  ribbed.  It  is  admitted,  however,  that  the  pressure  of  the  roller  may  be 
useful  in  soft  lands,  and  may,  possibly,  keep  down  the  wire-worm.  For  this  purpose 
we  have  the  pressing  plough.  (2715.) 

2692.  The  driUrwaUring  machine  {Jig.  348.)  is  an  implement  of  recent  invention  by 
John  Young,  a  surgeon,  in  Edinburgh.  It  is  used  for  watering  turnips  and  other  driU 
crops  in  dry  seasons ;  and  promises  to  be  a  valuable  assistant  to  the  amateur  agricul- 
turist, in  dry  seasons  or  situations,  or  where  it  is  an  important  object  to  secure  a  crop. 
It  has  been  much  approved  of  by  the  Highland  Society  of  Scotland  and  the  Dalkeith 
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Farxnera*  Sodefty.     (See  Farm.  Mag.  toI.  zxi.  p.  1.)     The  machine  conrists  of  a  barrel, 
which  is  mounted  upon  a  cart  frame,  and  discharges  water  from  a  ball  stop-cock  having 


four  mouths  (a)  communicating  by  means  of  a  leathern  hose  with  four  horizontal  tubes 
(b  b  b  b)t  shut  up  at  the  end  by  a  screw  (c)»  which  admits  of  the  tube  being  cleaned. 
The  tubes  are  placed  panlUel  with  the  drills,  two  between  the  wheels  of  the  cart,  and  one 
on  the  outside  of  each  wheel ;  the  distance  of  the  tubes,  and  their  height  from  the  surface, 
are  regulated  by  hooks  and  chains ;  and  the  water  is  discharged  in  small  streams,  through 
twenty  projecting  apertures  in  the  under  part  of  the  tubes.  The  tubes  are  suspended  by 
chains  to  the  hooks  in  an  iron  rod  secured  to  the  fore  and  back  part  of  the  frame  of  the 
cart.  The  mouth  of  the  funnel  on  the  top  of  the  barrel  is  covered  with  a  wire-cloth,  to 
prevent  any  thing  getting  in  to  clog  the  apertures,  llie  quantity  of  water  let  out  by  the 
apertures  being  less  than  what  is  received  into  the  tubes,  the  tubes  are  always  full ;  by 
which  a  regular  discharge  is  kept  up  from  all  the  apertures  at  the  same  time.  As  the 
machine  advances,  the  stream  which  falls  from  the  first  aperture  upon  the  plants  is 
followed  up  by  successive  streams  from  all  the  apertures  in  the  tube ;  therefore  each  plant 
must  receive  the  discharge  from  twenty  apertures. 

SGOS.  Ettimate  qf  its  operation.  —  SuppoilnB  the  bsrrel  to  contain  800  gallons,  and  the  tube*  to  be  five 
feet  kmg,  the  diameter  of  the  tubes  three  elgnths  of  an  inch,  and  the  diameter  of  the  aperture*  in  the 
tubes  one  sixteenth  of  an  inch,  JX)0  gallons  will  be  discharged  ftom  80  such  apertures  in  two  hours 
one  third.  The  diameter  of  the  mouths  of  the  stop^cock  must  be  equal  to  the  diameter  of  the  tubes.  The 
horse,  going  at  the  rate  of  8}  miles  in  one  hour,  in  two  hours  and  twenty  minutes  will  go  5  miles  five, 
sixths.  The  distance  between  four  drills  is  6  feet  9  inches ;  therefore,  if  we  suppose  a  parallelogram  to 
be  6  feet  9  inches  broad,  and  5  miles  five  sixths  long,  the  area  of  this  parallelogram  will  be  4  acres  3  roods 
1'6  perches,  which  will  be  watered  by  fiOG  nllonsin  two  hours  and  twenty  minutes :  and  in  one  hour 


will  be  watered  2  acres  7'1?7  perches,  supposing  the  water  to  How  uniformlv:  but  the  quantity  given  out 
e  regulated  by  the  progressive  movement  of  the  machine 
'SG9i.  In  couttmeUon  it  a  neither  complicated  nor  expensive :  it  may  be  erected  upon  the  frame  of  a 


upon  the  drills  must  be  x 


can  used  for  other  purposes  in  husbandry ;  and  the  barrel  and  apparatus  may  be  Aimished  for  about  six 
pounds  sterling|^pposing  the  stop -cock  and  connecting.screws  to  be  made  of  brass,  and  the  tubes  of 
copper  or  tin.  This  machine  may  be  used  for  other  purposes ;  such  as  the  application  of  urine  as  a 
manure,  or  of  a  solution  of  muriate  of  soda,  which  has  beien  proposed  for  some  crops. 

2695.  The  best  drill  machinet  are  French's  and  Weir's  for  turnips,  Morton's  for  com, 
and  Uie  drill  attached  to  a  plough  (2686.)  for  beans. 

Skct.  III.     Harrotut    or   Pronged  ImjyUmenis  for  scratching    the  Surface  Soil,  for 
covering  the  Seed,  and  for  other  purposes. 

2696.  The  harrow  is  an  implement  of  equal  antiquity  with  the  plough,  and  has  of  late 
years  undergone  so  much  improvement  as  to  have  originated  that  class  of  pronged  imple- 
ments known  as  cultivators,  grubbers,  &c.  The  ori^nal  uses  of  the  harrow  seem  to  have 
been  chiefly  three :  that  of  reducing  or  comminuting  soil  already  stirred  or  ploughed ; 
tearing  root  weeds  out  of  such  soil ;  and  covering  sown  seeds.  We  shall  confine  our- 
selves in  this  section  to  these  three  uses.     For  the  purpose  of  stirring  the  soil  to  the 

depth  of  eight  or  ten  inches  and  teaiing  up  weeds,  no 
harrow  is  preferable  to  that  of  Finlayson,  or  Wilkie,  in 
which  the  tines  or  prongs  are  of  the  cydoidal  form.  For 
the  purpose  of  breaking  and  pulverising  the  surface  of 
soils,  straight  prongs,  and  such  as  present  by  breadth  or 
position  greater  resistance  when  drawn  through  the  soil, 
are  preferred.  It  is  generally  considered  that  prongs 
whose  horizontal  section,  a  few  inches  above  the  point, 
is  a  square  or  a  parallelogram  (fg.  349.)  are  best 
adapted  for  the  attrition  to  which  they  are  subject  in 
being  moved  forward  in  a  direction  parallel  to  their 
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diagonals,  and  for  resisting  the  lateral  or  shaking  motion  occasioned  by  encountering 
obstacles.  (Quart.  Jour.  Agr.  vol.  ii.  p.  555.)  The  principal  parts  of  harrows  are 
generally  made  of  wood  ;  but  they  are  frequently  also  constructed  entirely  of  iron. 

2697.  The  Berwickshire  harrow  {Jig.  35a )  is  the  most  perfect  implement  of  the  kind  in 

general  use.  It  consists  of  two  parts  joined  to- 
gether by  iron  rods,  having  hasps  and  hooks. 
Each  part  consists  of  four  bars  of  wood  technically 
termed  bulls,  and  connected  together  by  an  equal 
number  of  cross  bars  of  smaller  dimensions  mor- 
tised through  them.  The  former  of  these  bars 
may  be  2  J  inches  in  width  by  3  inches  in  depth, 
and  the  latter  2  inches  in  width  by  1  inch  in  depth. 
The  longer  bars  are  inclined  at  a  certain  angle  to  tlie 
smaller,  so  as  to  form  the  figure  of  a  rhomboid,  and 
they  have  inserted  into  them  the  teeth  at  equal  dis- 
tances from  each  other.  This  inclination  of  the 
longer  bars  is  made  to  be  such,  that  perpendicu- 
lars from  each  of  the  teeth,  falling  upon  a  line 

drawn  at  right  angles  to  the  line  of  the  harrow's  motion,  shall  divide  the  space  between  each 
bar  into  equal  parts;  so  that  the  various  teeth,  when  the  instrument  is  moved  forward,  shall 
equally  indent  the  surface  of  the  ground  over  which  they  pass.     {Quart.  Jour.  Agr.) 

2698.  The  angular-sided  hinged  harrow  {Jig.  351.)  is  one  of  the  best  implements  of 
351  , th- 


the  kind,  as  it  both  operates  on  the  ground  with  great  regularity,  and  is  less  liable  to 
ride  or  be  deranged  in  turning,  than  the  common,  or  the  rhomboidal  harrow. 

2699.    The  grass  seed  rhomboidal  harrow  {Jig.S52.),  is  nothing  more  than  the  Ber- 
wickshire harrow  on  a  smaller  scale.     It  is  us^  chiefly  for  harrowing  in  clover  and 
grass  seeds  when  sown  among  com  crops,  or  even  alone. 
352 

i ^» 


2700.    Tfie  common  brake  {Jig.  353.)   is  merely  a  harrow  of  the  common  kind,  of 
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greater  weight  and  dimensions  than  necesBary  for  ordinary  toils.  Its  use  is  to  reduce  the 
stronger  clays,  at  a  time  when  they  are  too  obdurate  to  be  impressed  with  the  teeth  of 
the  common  harrow.  The  levelling  brake,  or  grubber,  b  generally  considered  the 
preferable  implement  for  this  purpose. 

2701.    The  brake,  grubber^  or  levelling  harrow  (  fig'  354.),  is  a  valuable  implement  on 

strong  clayey  soils.  It  consists  of  two  frames,  the 
one  triangular  and  the  other  oblong.  By  means  of 
the  handles,  the  oblong  part  of  this  brake  can  either 
be  raised  up  or  depressed ;  so  that  when  the  ground 
is  cut  in  small  pieces  by  the  teeth  of  the  triangular 
harrow,  then  the  oblong  harrow  following,  its  teeth, 
being  pressed  down  into  the  high  parts,  carry  or 
drag  part  of  the  soil  off  from  the  heights ;  and, 
when  they  are  raised  up  by  the  handles,  leave  that 
soil  in  the  hollow  or  low  parts.  By  this  means,  the 
ground  is  brought  nearly  to  one  plain  surface, 
whether  that  surface  be  horizontal  or  sloping. 
Sometimes  it  may  be  found  necessary  to  place  a 
greater  number  of  teeth  in  the  oblong  part  of  the 
brake,  so  that  they  may  be  nearer  to  one  another, 
and  perform  the  operation  more  effectually.  The 
teeth  are  made  sharp  or  thin  on  the  fore  edge,  for 
cutting  ;  broad  and  thick  on  the  back,  for  strength ; 
and  tapering,  from  a  little  below  the  bulls  to  their 
joints. 

2702.  Morton* s  revolving  brake  harrow  (Jig*  355.) 
is  a  very  powerful  implement  in  strong  dayey  soils 
infested  with  couch.  When  the  implement  is  to  be 
moved  from  one  field  to  another,  the  large  wheels 
may  be  brought  forward  (a),  to  support  the  tines 
from  the  ground,  while  the  hind  axle  and  the  rake  are  supported  by  a  castor  or  truck- 


wheel  (6).  In  most  soils,  four  horses  and  a  driver  and  holder  arc  necessary  to  work 
this  instrument ;.  which,  however,  no  good  farmer  will  ever  require  the  aid  of,  unless  it 
be  when  entering  upon  land  which  has  been  allowed  to  run  wild,  or  clay  of  an  extraor- 
dinary degree  of  tenacity.  We  have  seen  it  extensively  and  advantageously  used,  on 
the  latter  description  of  soil,  by  Mr.  Dickson  of  Kidbrook  farm,  Blackheath,  Surrey. 
(Gard.  Mag*  vol.  iv.  p.  186.) 

2703.  As  subaitutet  for  the  last  two  implements,  may  be  mentioned  Finlayson*s 
harrow  (2G57.),  Wilkie's  brake  (2656.),  and  Kirk  wood's  improved  grubber,  which  will 
be  afterwan  s  figured  and  described,  the  invention  being  only  made  public  while  the 
present  sheet  is  passing  through  Ihe  press  (February  15.).  Bartletfs  cultivator.  Brown's 
cross-cutting  machine,  the  Sythney  scari0er,  and  the  spiky  roller,  noticed  in  next  section, 
are  used  for  a  part  of  the  purposes  of  the  last  twt)  implements. 
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2704.  Groy$  teed-harraw for  wet  weather  (Jig,  356.)  promises  to  be  useful  in  certain 

situations,  as  in  a  tenacious  re- 
tentive soil  and  moist  climate. 
The  sowing  of  wheat,  under 
existing  circumstances,  is  one 
of  the  most  important  branches 
of  the  com  farmer's  labour.  In 
some  backward  seasons,  it  is 
almost  impossible  to  get  wheat 
land  harrowed  according  to  tlie 
common  method,  especially 
land  that  has  been  reduced  by 
summer  fallow,  without  sub- 
jecting  it  to  poaching  from  the 
horses,  which  is  not  only  un- 
favourable to  the  soil,  but  also 
occasions  a  great  waste  of  seed. 
Hence  it  often  happens,  that  a 
less  quantity  of  grain  is  got 
sown  than  was  intended,  or  is 

requisite  for  the  supply  of  the  market.  The  beam  (a)  to  which  the  harrows  are  attached 
admits  of  being  made  shorter  or  longer  as  the  width  of  the  ridge  requires  ;  the  shafts 
have  freedom  to  turn  round  either  to  the  right  hand  or  to  the  left,  and  the  teeth  of  the 

9  harrows  are  placed  square  in  the  bulls,  so  that 
they  can  be  drawn  from  eitlier  end  at  plea- 
sure. Tlie  wheels  (Jig,  357.)  may  be  from 
three  to  four  feet  in  diameter  if  made  on 
piu^pose ;  but  for  the  professional  farmer  it 
will  be  sufficient  to  borrow  a  pair  from  a  one- 
horse  cart. 

2705.  2T^  bush  harrow  (Jig,  358.)  is  used  for  harrowing  grass  lands  to  disperse 
roughnesses  and  decaying  matter ;  and  it  is  also  sometimes  used  for  covering  grass  or 
clover  seeds.      Small  rigid  branches  of  spray  are  interwoven  in  a  frame,  consisting  of 


three  or  more  cross  bars,  fixed  into  two  end-pieces  in  such  a  manner  as  to  be  very 
rough  and  bushy  underneath.  To  the  extremities  of  the  frame  before  are  some- 
times attached  two  wheels,  about  twelve  inches  in  diameter,  upon  which  it  moves; 
sometimes,  however,  wheels  are  not  employed,  but  the  whole  rough  surface  is  applied  to, 
and  dragged  on,  the  ground. 

2706.  The  onfy  essential  implement  of  the  harrow  kind  is  the  Berwickshire  harrow. 
(Jig'  350.) 

Sbct.  ly.     Rollers. 

2707.  The  roller  is  constructed  of  wood,  stone,  or  cast  iron,  according  to  convenience 
or  the  purposes  for  wliich  it  is  to  be  used.  For  tillage  lands,  the  roller  is  used  to  break 
the  lumps  of  earth,  and  in  some  cases  to  press  in  and  firm  the  ground  about  newly  sown 
seed ;  on  grass  lands  it  is  used  to  compress  and  smooth  the  suture,  and  render  it  better 
adapted  for  mowing.  It  has  been  matter  of  dispute  whether  rollers  with  lai^e  or  small 
diameters  have  the  advantage  in  point  of  effect  upon  the  land.  In  constructing  heavy 
rollers,  they  should  not  have  too  great  a  diameter,  whatever  the  material  be  of  which 
they  are  formed,  as  the  pressure  is  diminished  where  the  implement  is  of  very  large  sixe, 
by  its  resting  on  too  much  surface  at  once,  except  an  addition  of  weight  in  proportion 
be  made.  By  having  the  roller  made  small,  when  loaded  to  the  same  weight,  a  much 
greater  effect  will  be  produced,  and  a  considend>le  saving  of  expense  be  made  in  the 
construction  of  the  implement.  The  common  length  of  rollers  is  five  or  six  feet,  and 
the  ordinary  diameter  from  fifteen  to  thirty  inches ;  but  those  employed  for  flattening 
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one-bout  ridges,  in  order  to  prepare  them  for  drilling  turnips  upon,  are  commonly  shorter, 
and  of  much  less  diameter.  Large  roUerf  should  have  double  shafts,  in  order  that  they 
may  be  drawn  by  two  horses  abreast ;  and  such  as  are  employed  for  arable  lands  should 
have  a  scrvper  attached  to  them.     Strong  frames  are  also  necessary  for  rollers,  so  that 

359  I 1    proper  weights  may  be  put  upon  them ;  and  open 

boxes  or  carts  (Jig,  359.)   placed  upon  them  may 
^  sometimes  be  requisite,  in  order  to  contain  any  addi- 
tional weight  that  may  be  thought  proper,  as  well  as 
to  receive  stones  or  other  matters  that  may  be  picked 

up  from  the  ground.     Pieces  of  wood  or  stone,  as 

heavy  as  a  man  can  lift,  are  the  most  suitable  substances  for  loading  these  implements 
with,  where  they  have  not  the  advantage  of  boxes  for  receiving  loads. 

2708.  The  parted  cast-iron  roller  was  invented  to  remedy  the  inconvenience  expe- 
rienced in  the  use  of  the  common  implement,  in  turning  at  the  ends  of  ridges  or  other 
places,  where,  from  the  roller  not  moving  upon  its  axis,  but  being  drawn  along  the  sur- 
face of  the  ground,  it  is  liable  to  bear  it  up,  and  make  depressions  before  the  cylinder 
comes  again  into  the  direct  line  of  draught ;  and  at  the  same  time  it  is  not  brought  r^nd 
without  great  exertion  in  the  teams.  The  cylinder,  in  two  pieces  (fig.  362.  a  a), 
obviates  this  inconvenience,  by  enabling  the  two  parts  to  turn  round  on  th^  own  axis, 
the  one  forward,  and  the  other  in  a  retrograde  direction. 

2709.  The  spiky  or  compound  roller  is  occasionally  employed  in  working  fallows,  or 
preparing  stiff  bean-land  for  wheat.  In  stiff  day-ground,  when  ploughed  dry,  or  which 
has  been  much  trod  upon,  the  furrow-slice  will  rise  in  large  lumps,  or  hard  clods, 
which  the  harrow  cannot  break  so  as  to  cover  the  seed  in  a  proper  manner.  In  this 
state  of  the  ground,  the  rollers  commonly  used  have  little  effect  in  breaking  these  hard 
clods.  Indeed,  the  seed  is  often  buried  in  the  ground,  by  the  clods  being  pressed  down 
upon  it  by  the  weight  of  the  roller.  To  remedy  this,  the  spike-roller  has  been  employed, 
«nd  found  very  usdTul ;  but  a  roller  can  be  made,  which,  perhaps,  may  answer  the  pur- 
pose better  than  the  spike  one.  This  roller  is  formed  from  a  piece  of  hard  wood,  of  a 
cylindrical  form,  on  which  are  placed  several  rows  of  sharp-pointed  darts,  made  either  of 
forged  iron,  or  cast  metal.  These  darts,  by  striking  the  hard  clods  in  a  sloping  direction, 
cut  or  split  them  into  small  pieces ;  and,  by  thu  means,  they  must  be  more  easily 
pulverised  by  the  harrow. 

,    2710.  BarlieU*s  cuUwaior  (fgs,  360.  and  361.)  is  an  implement  of  the  roller  kind, 


said  to  be  useful  in,  preparing  wet  land  for  tillage  in  ComwalL     It  consists  of  a  roller 
composed  of  13  tHn  iron  plates,  each  fastened  to  a  circular  block  of  wood  of  four 
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inches  in  thickness,  and  nine  inches  in  diameter,  and  bound 
round  with  iron.  Both  blocks  (a)  and  plates  (6)  are 
movable  on  an  iron  axle;  and  though  Mr.  Bartlet,  the 
inventor,  has  adopted  a  diameter  of  nine  inches  for  the 
blocks,  and  fifteen  indies  for  the  plates,  yet  these  dimensions 
may  be  increased  or  diminished  at  pleasure.  The  frame 
in  which  the .  roller  u  inserted  has  a  bar,  on  which  are 
fixed  scrapers  of  iron,  which  keep  the  roller  continually 
clean.     {Gard*  Mag,  vol.  t.) 

2711.   T%e  rotter  and  ioaterbox  (fig,  362.)  is  sometimes  used  for  watering  spring 
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crops,  or  clovers,  with  liquid  manure,  previously  rolling  them.  It  has  the  advantage  of 


a  more  perfect  machine,  in  the  holes  being  easily  cleaned  when  choked  up  with  Cha 

thickened  water. 

S71S.  The  JurrowToOer  {fg,  S«3.)  is  coD* 
trived  for  the  piupose  of  rolling  the  furrows  m 
steep  hilly  situations,  and  other  places  where  the 
common  roller  cannot  be  employed. 

2713.  The  Norfolk  driU-roOer,  and  the  ridge 
and  furrow  concave  or  scalloped  roller  attached  to 
certain  tumip-dxills,  have  already  been  depicted. 

(2680.  and  2688.) 

2714.  The  pretdng  plough  u  a  term  erroneously  appHed  to  a  machine  of  the  roller 

kind  (Jig,  364.)  It  generally 
consists  of  two  cast-iron  wheels, 
for  the  purpose  of  impressing 
two  small  seed  gutters  or  drilla 
on  the  furrow  slices  turned 
over  by  the  common  plough, 
and  a  third  wheel  for  running 
in  the  bottom  of  the  furrow 

for  the  purpose  of  keeping  the  machine  steady.  The  wheels  are  kept  clean  by  scrapers. 
(Jig'  365. )  This  implement  is  used  in  breaking  up  clover  leys  for  wheat ;  two  ploughs 
^,0'^^>^^  follow  each  other ;  and  after  them  one  horse,  walking  in  the  fur- 
^^  ^'"^'^  X^s.  row,  drags  the  pressing  plough.  The  advantages  are  said  to  be 
a  firm  bol  for  the  se^,  by  which  it  is  not  lii3>le  to  be  thrown 
out  in  the  winter  season,  and  not  so  liable  to  be  attacked  by  the 
grub  and  wire  worm ;  and  the  rising  of  the  plants  in  rows,  by 
which  means  they  may  be  hoed  or  harrowed  between. 

2715.  Broion^s  eross^cutting  machine  (Jig.  366.)  is  used  for  cross-cutting  the  fbrrowa 

of  rough,  mossy,  and  heathy  bmd,  in 

'i,6  order  to  reduce  the  soil  to  a  state  fit 

for  receiving  the  seed.  It  consista 
of  a  series  of  pandlel'  iron  plates,  or 
blades  as  they,  may  be  termed,  fixed 
in  a  frame-woik  of  wood,  by  the 
weight  of  which,  and  the  pressure  on 
the  diafts  by  the  driver,  they  are 
forced  into  the  ground.  The  frame 
consists  of  oak ;  and  the  main  beams 

>  are  4  feet  long,  6  inches  deep,  and 
5  inches  broad,  with  cross  bars  of 
proportional  strength.  Hie  handles 
are  6^  feet  long.      The  blades  are 

'  of  good  foreign  iron,  4  feet  3  inches 
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long,  3 1  inches  broad,  and  five  eighths  of  an  inch  thick  at  the  back.    The  cunres  of  the 
blades  are  formed  to  a  circle  of  40  inches  diameter.     (High.  Soc»  Trans,  vol.  vii.) 

2716.  The  SUhntj^.tcari/ier,  or  has/t,  consists  of  a  cylinder  with  many  circular  cutters, 
or  a  number  of  circular  cutters  connected  togetiicr  upon  one  axis,  which  is  intended  to 
pass  over  the  ground,  for  the  purpose  of  scarifying  or  cutting  the  surface  of  grass  land, 
perpendicularly,  to  the  depth  of  a  few  inches,  and  to  any  required  degree  of  fineness. 
By  means  of  this  scarifier,  or  hash,  the  roots  of  old  grass  may  be  effectually  destroyed 
without  the  labour  of  ploughing,  which  is  calculated  to  enable  the  fanner  to  graze  the 
land  much  longer,  previously  to  breaking  it  up  for  wheat  or  turnip  tillage.  Hie 
apparatus  is  proposed  to  be  connected  to  tbi^  hinder  part  of  an  ordinaiy  cart ;  or  the  axis 
of  the  cylinder,  or  circular  cutters,  m«f  be  supported  by  two  iron  arms,  attached  to  the 
axletree  with  a  pair  of  common  carriage  wheels.  When  this  machine  is  used  for 
renewing  lawns  or  grass  land,  k  will  then  be  necessary  to  fix  above  the  cutters  a  box 
containing  grass  seed ;  wliich  box  must  be  perforated  with  small  holes,  one  hole  being 
exactly  over  every  cutter,  so  tfaat  the  seed  may  fall  immediately  into  the  furrow  produced 
by  the  cutter.    (Newton*s  Jourmlt  vol.  L  p.  250.) 

2717.  The  wdy  e$setUial  roUer  for  general  purposes  is  the  parted  casUiron  roller,  with 
a  scraper  and  boy  oier  (^,  359.). 


Skct.  V.     Machuhnfor  loafing 


Land  evoh  ond  other 
Macfimei. 


occarnxmal  cr  anomaimu  TUtagie 


271 8.  Vcariout'  machin£$  for  agricultural  purposes  are  occasionally  brought  into  notice 
by  amateur  cultivators,  and  some  even  by  the  professional  farmer.  It  forms,  indeed,  the 
privilege  and  the  characteristic  of  wealth  and  intelligence,  to  procure  to  be  made  what- 
ever particular  circumstances  may  require,  in  every  department  of  the  mechanical  agents 
of  culture.  We  shall  only  notice  a  few,  and  that  chiefly  for  the  purpose  of  showing  tfae 
resources  of  the  present  age. 

2719.  0/  machiMMtfar  laying  Umd  leed  two  may  be  noticed:  in  the  fiiat  and  best 


{fig.  367.),  the  hones  are  hamesfied  to  a 
pole  (a))  which  is  joined  to  an  axle  baring 
a  pair  of  low  wheels  {h  e).  Into  this 
axletree  are  ountised  two  long  side-pieces 
(d),  terminating  in  handles  {e  e).  Some- 
what inclined  to  these  long  or  upper  side 
pieces,  shorter  lower  ones  are  joined  by 
across  pieces,  aad  connected  by  strong 
^^  '  side4>oards.     The  machine  has  no  bot- 

tom ;  its  back  part  (/  )  is  strongly  attached  to  an  axle  {fg.  368.  g),  and  to  the  bottom 
of  this  the  scraper  part  (A)  is  firmly  screwed.  The  front  ends  of  the  slide  irons  (fg. 
367.  m),  turning  up,  pass  easily  through  mortises  in  the 
upper  side-pieces  (d),  where,  by  means  of  pins,  the  in- 
clination of  the  slide  irous  and  of  the  back  board  can  be 
adjusted  within  narrow  limits,  according  to  the  nature  of 
the  soil  to  be  levelled  and  the  mass  of  earth  preriousiy 
loosened  by  ploughing.  This  earth  the  back  board  is 
intended  to  collect  and  force  before  it,  until  the  marhinft 
arrives  at  the  place  where  it  is  intended  to  be  deposited. 
>  Here,  by  lifUng  up  the  hinder  part  of  the  machine  by  its 
handles  (e  «),  the  contents  are  left  on  the  ground,  and 
the  machine  proceeds  to  a  fresh  hillodk  (Supp.  EncsfcU 
Brit,  u  25.) 

2720.   The  Flemish  levelling  machine  (fg.  369.)  may 
be  considered  as  a  shovel,  on  a  large  scale,  to  be  drawn  by 
a  pair  of  horses ;  it  collects  earth  at  the  pleasure  of  the 
holder,  who  contrives  to  make  the  horses  turn  over  the 
shovel  and  empty  the  contents  by  merely  letting  go  the  handle  (a),  and  recovering  it  b^ 


means  of  a  cord  W,  when  emptied,  as  already  described.  (508.) 

2721,   The  leneiimg  harrow  (2701.)  is  adequate  to  all  ordinary  purposes, 
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Sect.  VI.     Machines  fir  reaping  and  gathering  the  Crop. 
iJI^SL^^'^i^^""'^  and  harvest  «re  chiefly  U.e  hor«  »ke.,  U.e  hay 

SuBSECT.  1.     Iforse  Rakes  and  Haymaking  Machines. 

JluL^s?^J^t!^  .are  not  in  v«y  general  use ;  but,  where  com  is  mown,  they 

are  «^cce88ftUly  employed  m  drawmg  together  the  scattered  stalks,  and  are  also  of  grei 

^l^l^Z!^^'     ^^'^^^^^-^^"^'^^'^stBinthesub^titutbnof:^^^ 

2724.  The  common  or  Norfolk  horse  rake  (Jig.  370.)  is  employed  for  barley  and  oat 

crops,  and  also  for  hay.  One  man,  and  a  horse 
driven  by  means  of  a  line  or  rein,  are  capable  of 
clewing  from  twenty  to  thirty  acres  in  a  moderate 
day's  work ;  the  grain  being  deposited  in  regular 
rows  or  lines  across  the  field^  by  simply  lifting  up 
the  tool  and  dropping  it  from  the  teeth,  without 
the  horse  being  stopped. 

2725.    The  horse  stiMle-rake  is  a  laige  heavy 
kmd   o{  horse  rake,   having  strong  iron  teeth, 
fourteen  or  fifteen  inches  in  length,  placed  at  five 
.    .  ,  o"^  six  inches  from  each  other,  and  a  beam  four 

inches  square,  and  eight  or  ten  feet  in  length.  In  drawing  it  two  horses  are  sometimes 
made  use  of,  by  which  it  is  capable  of  clearing  a  considerable  quantity  of  stubble  in  a 
short  time.  In  general,  however,  it  is  much  better  economy  to  cut  the  stubble  as  a  nart 
of  the  straw.  *^ 

2726.  The  couch-^rass  rake  differs  Uttle  from  the  kst,  and  b  employed  in  fallowinir 
very  foul  hmds,  to  collect  the  couch-grass  or  other  xxwt  weeds.  It  may  be  observed 
however,  that  where  a  good  system  of  cultivation  is  followed,  no  xxwt  weeds  will  eve^ 
obtam  such  an  ascendency  in  the  soil  as  to  render  an  implement  of  this  kind  requisite 

2727.  Weirs  improved  hay  or  com  rake  {Jig.  371.)  is  adjusted  by  wheels,  and  is  readily 


put  in  and  out  of  gear  by  means  of  the  handles  (a  a)  and  bent  iron  stays  {b  b).     It  la 
drawn  by  one  horse  in  shafts  (c)y  and  is  a  very  eTOCtive  implement 

2728.  The  hay-tedding  machine  {Jig,  372.),  invented  about  1800,  by  Salmon  of 
'Wobum,  has  been  found  a  very  useful  implement,  especially  in  making  natural  or 
meadow  hay,  which  requires  to  be  much  more  frequently  turned,  and  more  thinly  spread 
out,  than  hay  from  clover  and  rye  grass.  It  consists  of  an  axle  and  pair  of  wheels,  the 
axle  forming  the  shaft  of  an  open  cylindrical  frame,  formed  by  arms  proceeding  from  it^ 
from  the  extremities  of  which  bars  are  stretched,  set  with  iron  prongs,  pointing  outwards, 
and  about  six  inches  long,  and  curved.  There  is  a  crank  by  which  this  cylinder  of  pnmga 
is  raised  from  the  ground,  when  the  machine  is  going  to,  and  returning  fit»i|  the  field ; 
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or  when  it  is  not  wanted  to  operate.     I,t  is  drawn  by  one  horse,  and,  on  the  whole, 
\  a  tedding  marhine  perfectly.      In  the  neighbourhood  of  London,  where 


374 


meadow  hay  is  so  extensively  made,  it  is  found  to  produce  a  great  saving  of  labour,  and 
is  now  coming  into  very  general  use. 

2729.  The  kay  swoop  or  sweep  {Jig,  373.)  is  an  implement  for  drawing  or  sweeping 
.•n  8  accumuladons  of  hay  to  the  cart  or  rick,  or  to  any  larger 

acctmiulations.  Sometimes  a  rope  is  merely  put  round 
the  heap,  especially  if  it  has  been  a  few  days  in  the  cock, 
or  piled  up ;  but  the  most  general  hay  swoop  consists  of 
two  curved  pieca  of  wood,  six  or  eight  feet  long,  joined 
by  upright  piecd^  so  as  to  form  something  like  the  back 
of  a  chair.  To  the  four  comers  of  this,  ropes  are  attached, 
^^  which  meet  in  the  hook  of  a  one-horse  whipple-tree  (a). 

2730.  SnowdefCt  kaf-coUecting  machine  is  for  the  purpose  of  collecting  dead  leaves  ftom 
lawns,  parks,  and  pleasure-grounds,  and  has  been  employed  in  the  King's  grounds  at 
Hampton  Court.  The  apparatus  consists  of  a  large  cylindrical  tub,  about  five  feet  in 
diameter,  and  seven  feet  long,  which  swings  upon  an  axle,  and  is  open  at  top,  in  order 
to  receive  the  leaves  as  they  are  collected.  The  collectors  are  hollow  iron  scoops,  or 
scrapers,  attached  to  bars,  extending  across  the  machine  from  two  iron  hoops,  which 
work  round  the  cylindrical  receiver,  and,  as  they  revolve,  scrape  the  ground,  collect  the 
leaves  together,  lift  them  up,  and  turn  them  over  into  the  tub.     The  collectors  or  scoops 

{Jig,  374.)  are  nude  of  many  distinct  pieces,  set  in  rows, 
wiUi  springs  behind  each,  by  which  any  part  of  the  scraper 
is  enabled  to  give  way,  should  it  come  in  contact  with  a 
stone,  in  a  manner  similar  to  the  rake  bars  of  a  haymaking 
machine.  The  hoops  carrying  the  scrapers  are  lowered 
and  acQusted  to  meet  the  ground,  by  having  their  pivots 
supported  in  a  lever  attached  to  the  carriage,  upon  which  it 
is  adjusted  by  means  of  a  circular  rack  and  pinion.  The 
scrapers  are  carried  round  as  the  carriage  moves  forward,  by 
ioeans  of  a  spur-wheel,  upon  the  nave  of  one  of  the  carriage  wheels,  which  works  into 
a  cog  wheel  upon  the  axis  of  the  scraper- fVame.  This  apparatus  u  designed,  beside 
cleaning  parks  and  lawns  of  dead  leaves,  to  remove  snow  from  the  walks,  to  scrape  and 
clean  roads,  and  for  several  other  useful  purposes.     {Newton* $  Journal,  vol.  i.  p.  203.) 

SuBSECT.  2.     Reaping  Machines. 

2731.  Though  reaping  meu:hinesi  as  we  have  seen  (133.),  are  as  old  as  the  time  of 
the  Romans,  one  of  an  effective  description  is  yet  a  desideratum  in  agriculture ;  unless 
tlie  recent  invention  of  tlie  Rev.  Patrick  Bell  can  be  considered  as  supplying  that 
desideratum.  The  high  price  of  manual  labour  during  harvest,  and  the  universal  desire 
in  civilised  society  of  sJjridging  every  description  of  labour,  will  doubtless  call  forth  such 
a  reaping  machine  as  may  be  employed  in  all  ordinary  situations ;  and  this  is,  perhaps,  all 
that  can  be  desired  or  expected.  Com  laid  down,  or  twisted  and  matted  by  wind  and 
rain,  or  growing  among  trees,  or  on  very  irregular  surfaces,  or  steep  sides  of  hills,  will 
probably  ever  require  to  be  reaped  by  hand.  But  independently  of  the  high  price  of 
labour,  despatch,  as  an  alile  author  observes  {Supp,  Encyc.  Bril.  i.  118.),  is  a  matter  of 
great  importance  in  such  a  climate  as  that  of  Britain.  In  reaping  com  at  the  precise 
period  of  its  maturity,  tlie  advantages  of  despatch  are  incalculable,  especially  in  those 
districts  where  the  diiliculty  of  procuring  hands,  even  at  enormous  wages,  aggravates  the 
danger  from  the  instability  of  the  season,  It  cannot,  tliereforc,  fail  to  be  interesting, 
and  we  hope  it  may  be  also  useful,  to  record  some  of  the  more  remarkable  attempts  that 
have  been  made  towards  an  invention  so  eminently  calculated  to  forward  thu  most 

-  important  operation. 
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S7S&  TkeJIrtt  aUempi  at  a  reaping  mackime,  lo  fkr  u  we  hare  Inrned,  wm  made  bj  Bovoe,  who 
obUined  a  patent  for  a  reapint  niacbine  early  in  the  prewnt  century.  This  machine  waa  pUced  in  a  two. 
wheeled  6ut\Mge,  iomewhat  resembling  a  cobmon  cart,  but  the  wheels  were  fixed  upon  the  axle,  so  that 
it  revolved  along  with  them.  A  cog.wheel.  within  the  carriage,  turned  a  smaller  one  at  the  upper  end  of 
an  inclined  axis,  and  at  the  lower  end  of  this  was  a  larger  wheel,  which  gave  a  rapid  motion  to  a  pinion 
fixed  upon  a  vertical  axis  in  the  forepart  of  the  carriage,  and  rather  on  one  side,  so  that  it  went  before 
one  of  the  wheels  of  the  carriage.  The  vertical  spindle  descended  to  within  a  few  inches  of  the  surfkce 
of  the  ground,  and  had  there  a  number  of  scythes  fixed  upon  it  horisontally.  This  machine,  when  wheeled 
along,  would,  by  the  rapid  revolution  of  its  scythes,  cut  down  a  portion  of  the  com  growing  upon  the 
ground  over  which  it  passed ;  but  having  no  provision  for  gathering  up  the  com  in  parcels  andlaying  it  in 
proper  hei^,  it  was  wh(41y  unsuited  to  the  purpose. 

fi7S&  An  (mprovemnU  on  this  attempt  was  made  by  Plucknet,  an  agricultural  imptement-maker  of 
London,  some  years  afterwards.  The  principal  alteration  be  made  was  in  substituting  for  the  scythes  a 
circular  steel  plate,  made  very  sharp  at  the  edge,  and  notched  at  the  upper  side  lilie  a  sickle  This  plate 
acted  in  the  same  manner  as  a  very  fine  toothed  saw,  and  was  found  to  cut  the  corn  much  better  than  the 
scythes  of  the  original  machine: 

S7S4.  A  machine,  invented  by  Gladstone  qf  Castle  Dongtas^  in  the  stewartry  of  Kircudbright,  operated 
upon  nearly  the  same  principles  with  Plucknet's ;  but  Gladstone  made  his  work  much  better  by 
introducing  a  circular  table,  with  strong  wooden  teeth  notched  below,  aU  around,  which  was  fixed 
immediately  over  the  cutter  and  parallel  to  it  The  use  of  these  teeth  was  to  collect  the  com,  and  reUin 
it  till  it  was  operated  on  by  the  circular  cutter.  The  com,  when  cut,  was  received  upon  this  Uble ;  and, 
when  a  sufficient  quantity  was  collected,  taken  away  by  a  rake  or  sweeper,  and  Uid  upon  the  ground 
beneath  the  machine,  in  separate  parcels.  To  thU  machine  ¥ras  added  a  smaU  circular  wheel  of  wood, 
covered  with  emery,  which,  being  always  kept  in  contact  with  the  great  cutter  at  the  back  part,  or 
opposite  side  to  that  where  the  cutting  was  performed,  kept  it  constantly  ground  to  a  sharp  edge. 

27^.  Salmon  qf  fVobum  made  the  next  attempt  i  and  his  invention,  it  is  said,  promised  better  than  those 


Smith,  of  the  Deanston  Cotton  Works,  Perthshire.  Smith's  perseverance,  his  successive  improvements, 
and  ingenious  yet  simj^  contrivances  for  remedjring  defects,  affrnded  strong  grounds  to  hope  that  he 
would  ultimately  succeed  in  renderins  his  machine  a  most  valuable  acquisition  to  agriculturists ;  but 


various  circumstances  have  prevented  Mr.  Smith  ftom  perftecting  his  invention.    He  made  the  first  trial 

a  small  scale,  during  the  harvest  of  1811.    It  was  then  wrought  by  two  men.    In 

18IS  he  constructed  one  upon  a  larger  scale,  to  be  wrought  by  a  horse ;  but,  though  he  cut  down  several 


of  his  machine  upon  j 


acres  of  oats  and  barley  with  considerable  ease,  it  was  found  that  when  met  by  an  acclivity  the  horse  could 
tiot  move  the  machine  with  pro|ter  eflfbct  In  1813  he  made  a  more  successful  attempt,  with  an  improved 
machine,  worked  by  one  man  and  two  horses ;  and  (1814)  it  was  stiO  farther  improved  by  an  additional 
apparatus,  tending  to  regulate  the  application  of  the  cutter  when  working  on  an  uneven  surface.  This 
ingenious  machine  has  been  again  tried,  in  September  1815,  and  with  much  success.  A  Scotch  acre  (1^ 
acre  English)  of  beans  was  cut  down  with  ease  in  an  hour  and  a  quarter.  The  trials  made  with  it  on 
wheat,  though  not  extensive,  were  satisfactory ;  and  in  rea|>ing  oata,  the  com  was  laid  down  in  the 
most  regular  manner.  The  cutter  of  this  machme  is  circular,  and  operates  horisontally  ;  it  is  appended 
to  a  dram  connected  with  the  forepart  of  the  machine,  its  blade  projecting  some  inches  bieyond  the  peri, 
phcry  of  the  lower  end  of  the  drum ;  and  the  machine  is  so  consiracted  as  to  communicate,  in  moving 
forward,  a  rapid  rotatory  motion  to  this  drum  and  cutter,  by  which  the  stalks  are  cut,  and,  falling  upon 
the  drum,  are  carried  round  and  thrown  off  in  regular  rows.  This  most  ingenious  piece  of  machinery 
will  cut  about  an  English  acre  per  hour,  during  which  time  the  cutter  requires  to  be  four  times  sharpened 
with  a  common  scythe  stone.  The  expense  of  this  machine  is  estimated  at  fV-om  thirty  to  thiriy-five 
pounds.  If  properW  managed  it  may  last  for  many  years :  only  requiring  a  new  cutter  every  two  or 
three  years,  a  repair  which  cannot  cost  much.  This  promising  invention,  which  attracted  a  good  deal 
of  notice  a  few  years  ago,  remains,  it  is  believed,  as  it  was  then,  in  a  state  not  calculated  for  extensive 
use.  Mr.  Smith's  larae  concerns  in  the  cotton  manufacture  may  have  prevented  him  from  continuing  his 
experiments ;  and  it  is  understood  that  the  time  he  has  already  devoted  to  it  has  been  without  sufficient 
remuneration  or  encouragement 

S757.  Bell's  reaping  machine  (Jigs  S7&  and  S77.)  is  the  most  recent  as  well  as  the  most  perftet  inven. 
tion  of  this  description.  The  fVome-work  of  this  machine  (a  a)  may  be  made  lighter  or  stronger  accord, 
ing  to  circumstances ;  b  b  and  c  c  are  four  wheels  upon  which  it  is  mounted,  of  whatever  form  it  is 
made ;  b  o  have  their  spokes  at  right  angles  to  their  naves,  and  are  3|  feet  diameter.  For  neatness* 
sake  the  naves  are  made  of  cast-iron ;  the  wheels  are  from  five  to  six  inches  broad  at  the  rims,  and 
are  surrounded  with  a  slight  hoop  of  iroa  Were  they  made  narrower  in  the  rims,  when  the  ground 
was  soft  they  would  txith  cut  it,  and  drag,  without  giving  motion  to  the  connected  parts  of  the  ma- 
chinery. The  small  wheels  (c  c),  which  support  the  front  of  the  fVame,  are  (like  the  large  ones  b  b) 
inade  of  wood :  they  are  fourteen  inches  in  diameter,  and  six  inches  broad  at  the  rims,  with  a  very  slight 
hoop  of  iron  round  tbcni.    Their  axlci,  which  are  of  iron,  are  screwed  to  the  frame,  and  are  about  1^ 
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inches  In  (ilamctGr.  The  whecb  are  i»Uocd  as  near  the  ftont  of  the  Arame  as  possible,  the  reason  for 
which  will  a|i{>ear  when  the  general  description  of  the  machine  is  given.  The  wlieels  ■  ■  are  oonnected 
with  the  mam  axle  (d).  In  such  a  manner  as  that  they  mar  turn  upon  it,  similarly  to  a  carriage-wbeel, 
without  moving  the  axle  with  them;  or  they  can  be  fixed  to  It  at  pleasure  so  as  to  turn  it  round  with 
them  as  occasion  requires.  For  this  purpose,  the  holes  in  the  naves  are  circular  {  and  of  course  so  much 
of  the  axle  as  passes  through  them  is  round.  I'here  are  cross  flenges^  cast  upon  the  nave,  which  catch 
hold  of  the  coupling  box  b  when  the  machinery  is  to  be  moved,  and  are  disengaged  (torn  it  bv  the  handle 
F,  when  the  machine  is  going,  without  moving  the  machinery.  In  the  enrraving,  this  part  of  the  apparatus 
it  entirely  concealed  at  one  of  the  wheels,  except  a  small  portion  of  the  nandle  at  a.  The  other  coupling 
box  Is  but  fointly  represented  at  b.  The  nandle  w  has  a  Joint  in  1^  which  is  fixed  to  the  other  half  of,  it, 
which  passes  througn  the  flrame  of  the  machine  and  terminates  with  the  handle  h  :  so  that  both  coupling 
boxes  can  be  managed  by  the  driver,  standing  at  u,  although  thev  are  on  opposite  ddes  of  the  fhune 
The  main  axle  (d)  Is  3|  fiset  long  between  the  shoulders,  and  eight  inches  ihmi  the  shoulders  to  the  coupling 
box :  the  flrame  of  the  machine  is  four  feet  broad,  by  seven  feet  long.  Fixed  imon  the  main  axle  (d)  is  the 
beveled  wheel  (i)  of  sixty  teeth,  part  of  which  is  seen  in  the  engraving.  This  beveled  wheel  moves  two 
pinions  of  ten  teeth  each.  These  pinions  are  concealed  in  the  plate  bv  the  ftame  of  the  machine  :  one  of 
them  turns  the  crank.rod  (k),  and  the  other  gives  motion  to  the  coupling  wheels  (l  l)  upon  the  top  of  the 
fhime.  The  cranlurod  (r)  being  thus  put  in  motion  as  the  machine  moves  forward,  the  crank  m,  which 
gives  motion  to  the  cutters,  revolves  with  a  uniform  and  steady  motion,  n  is  a  coupling  strap  of  iron, 
which  connects  the  crank  (m)  and  the  movable  bar  (o  o)  tosether,'  which  is  kept  in  its  plaioe  by  means  of 
the  sliding  hooks  (p  r)  working  in  the  brass  sockets  (oq)  which  are  screwed  upon  the  strong  iron  supports 
(R  R.)  It  is  obvious  that  as  the  crank  lit)  revolves,  it  will,  by  pulling  the  connecting  rod  (n),  give  a  perpetual 
motion  backwards  and  forwards  to  the  movable  bar  (o  o).  In  order  that  there  may  be  as  uttle  nienon  as 
possible  to  the  movable  bar  fo  o)  there  axe  twofldction  pulleys  fixed  to  the  iron  supports  (r  r),  upon  which 
the  movable  bar  (o  o)  rests.  These  are  not  seen  in  the  plate,  as  they  are  placed  immediatelv  below  the  bar : 
but  to  any  person  who  considers  the  thing  attentively,  they  must  be  readily  understoooi  They  are  of 
the  greatest  consequence^  as  the  back  parts  of  the  cutters  wholly  rest  upon  the  movable  bar  (o  o) ;  and  flrom 
the  spring  which  each  cutter  must  necessarily  have,  the  pressure  upon  it  is  very  considerable  With 
respect  to  the  cutters.  It  may  here  be  remarked  that  the  greater  body  of  them  Is  made  of  iron,  edged 
with  the  best  steel,  hardened  as  much  as  they  wlU  bear,  without  breaking  out  into  chips  when  the 
machine  is  in  teeratioa  The  cutter.bar  (that  is,  the  bar  upon  which  the  cutters  are  screwed)  is  strongly 
screwed  upon  the  extremities  of  the  supports  (r  r),  and  Is  six  feet  long,  by  three  Inches  broad,  and  three 
fourths  of  an  inch  thick.  The  lower  or  dxed  cutters  (s  s  a)  are  made  triangular,  of  solid  iron,  edged  with 
steel,  as  before  mentioned ;  they  are  fifteen  inches  long  firom  the  point  to  the  extremity,  four  inches 
broad  at  the  base,  and  nearly  one  fourth  of  an  inch  thick :  they  are  steeled  only  to  the  ftnont  of  the  bar, 
thus  leaving  a  steeled  edgeof  about  one  foot  In  the  middle  of  the  base  of  the  cutter  there  is  a  hole 
pierced,  haff  an  inch  In  mameter,  and  a  corresponding  one  in  the  bar  where  it  is  to  be  placed.  The  hole 
in  the  bar  Is  screwed ;  and,  in  fixing  a  cutter,  a  bolt  is  passed  through  the  hole  in  the  base,  and  screwed 
tightly  down  into  the  bar.  To  prevent  a  cutter  ftom  shifting  its  place,  there  are  other  two  small  holes 
nieroed,  one  on  each  side  of  the  half.incfa  hole  in  the  base,  and  corresponding  ones  in  the  centre  of  the 
har :  these  holes  are  one  fourth  of  an  inch  in  diameter.  Into  he  holes  in  the  bar  there  are  two  iron 
pins  firmly  riveted  below,  and  left  one  eighth  of  an  inch  above  the  bar,  made  to  fit  neatly  into  the  holes 
in  the  cutters,  although  with  a  sufficiency  of  looseness  to  allow  the  cutter  to  be  taken  easily  olT  when  the 
bolt  in  the  middle  is  screwed  out  By  this  means,  when  the  bolt  in  the  middle  is  screwed  down,  a  firm 
and  unalterable  position  is  insured  to  the  under  cutter.  The  i^iper  cutters  (u  u.)  Ac,  like  the  under  ones, 
are  made  of  good  iron,  edged  with  steel  as  far  bade  as  the  hole  where  the  bolts  upon  which  they  turn 
pass  through.  They  are  three  Inches  broad  where  the  hole  is  pierced ;  and,  behind  the  cutter.bar,  as  is 
seen  in  the  plate,  they  are  bent  down  about  two  inches,  to  allow  the  roUeis  and  canvass  to  operate,  as  shall 
be  afterwards  described.  After  being  continued  horisontally  about  three  inches,  they  are  again  bent  up^ 
and  their  extremities  placed  above  the  movable  bar.  They  are  made  about  \3k  inches  long  tnm  the  point 
to  the  hole,  and  about  7f  inches  tnm  the  hole  to  the  extremity  backwards.  Both  upper  and  under 
cutters  are  sharpened  on  both  sides,  similarly  to  a  pair  of  scissors ;  the  under  ones,  of  course,  upon  the 
upper  side,  and  the  upper  ones  upon  the  lower  side  ithus  forming,  when  the  cutters  are  screwed  to 
their  places,  a  perpetual  cutter  upon  that  principle.  The  bolts  upon  which  the  upper  or  movable  cutters 
work  are  half  an  inch  in  diameter,  and  are  screwed  to  the  bar  through  a  hole  of  corresponding  breadth : 
they  a  '   "        "'         -  -■    -       .......        ^.  ^ .        .  

ftaaxv 

etigesc  -         ,  ^  «    .  r 

The  points  of  the  under  or  fixed  cutters  are  six  Inches  separate ;  of  course  the  holes  in  the  bar,  by  which 
they  are  fixed,  are  six  inches  apart  The  bolts  of  the  upper  or  movable  cutters  are  intermediate,  that  is, 
three  inches  ftom  the  others :  so  that  the  cutter.bar  is  bored  tnm  end  to  end  with  holes  half  an  inch  in 
diameter,  and  three  inches  distant  The  small  holes,  with  the  pins  which  prevent  the  fixed  cutters  flmn 
shifting  their  places,  are  each  ]|  inch  flrom  the  large  holes;  so  that  the  bar,  before  the  cutters  are 
screwed  upon  it,  is  pierced  first  with  a  small  hole,  then  a  large  one,  then  two  small  ones,  then  a  large 
one.  then  two  small  ones,  &a,  as  may  be  understood  flrom  the  plate ;  each  hole  1|  inch  apart  The 
back  parts  of  the  movable  cutters,  as  was  already  mentioned,  rest  upon  the  movable  bar ;  and  on  each 
side  of  every  cutter  there  is  an  iron  pin,  of  one  fourth  of  an  inch  in  diameter,  riveted  into  the  movable 
bar.  By  means  of  these  pins,  it  is  easily  seen,  ftom  the  consideration  of  the  plate,  that,  as  the 
movable  bar  is  pushed  backwards  and  forwards  by  the  crank  (m)  upon  the  flriction  pulleys  below  it, 
the  movable  cutters  will  have  a  perpetual  motion  backwards  and  forwards.  Under  the  heads  of  the 
bolts,  which  fasten  the  movable  cutters,  and  tlie  cutters  themselves,  there  is  placed  a  washer  of 
brsM,  to  diminish  the  fHctlon  as  much  as  possible ;  and,  for  Uie  admission  of  oil,  there  are  two 
small  holes  pierced  in  the  head  of  each  bolt  There  are  twelve  movable  cutters,  and  thirteen 
fixed  ones,  with  intervals  of  six  inches  between  tlie  points  of  the  latter;  so  that  the  breadth  of 
the  machine  is  exactly  six  feet:  but  this  breadth,  from  the  principle  of  the  machine,  may  be 
either  increased  or  diminished,  according  to  the  nature  of  the  farm  upon  which  the  machine  is  intended 
to  operate.  Upon  a  perfectly  levd  turn  the  machine  might  be  made  broader ;  but  upon  a  farm  of  sloping 
or  uneven  surfiice,  one  of  six  feet  in  breadth  will  be  found  to  be  work  enough  for  two  horses. 
As  it  was  before  stated,  the  beveled  wheel  (i)  gives  motion  to  the  coupling  wheels  (l  L)of  18  teeth  each ; 
these  move  the  horisontal  shaft  v,  and  the  wheel  w,  which  is  fixed  to  the  end  of  it  The  whee  w  has  36 
teeth ;  and  pinion  x,  which  it  turns,  and  which  is  fixed  upon  the  gtidgeon  of  the  roller  y,  has  18  teeth. 
This  part,  however,  is  misrepresented  In  the  drawing,  which  was  taken  Arom  a  model  which  had  the 
rollers  turned  by  coupling  wheels,  as  shown  in  the  plate.  The  one  roller  (v)  turns  the  othei  ^z),by  the 
pitch-chains  (a  a),  the  chief  use  of  which  is  to  keep  the  sheet  of  canvass  flrom  changing  its  place  by  the  revolu. 
tion  of  the  rollers^  The  canvass,  flrom  its  gravity,  would  slip  down  upon  the  rollers  as  the  machine  moved 
forward ;  and  it  would  twist  upon  them,  by  the  unequal  pressure  to  which  it  is  exposed  by  the  cut  com 
pressing  unequally  upon  it :  to  prevent  these  derangements,  there  are  loops  fixed  to  the  canvass,  which 
are  made  fast  to  the  links  of  the  chain,  about  six  Inches  aput ;  and  there  being  an  equal  number  of  links 
in  both  the  upper  and  lower  chains,  and  an  equal  number  of  teeth  in  the  four  pulleys  upon  which  they 
work,  the  canvass  revolves  uniformly,  without  being  in  the  least  deransed  by  the  manv  casualties  to 
which  it  is  exposed,  b  is  the  pole  to  which  the  horses  are  yoked :  it  is  made  of  wood,  and  u  firmly  fixed 
to  the  cross  rails  upon  the  top  of  the  flrame :  its  length  is  ten  feet  flrom  its  extremity  to  the  flrame  of  the 
machine  cc  are  the  swingleirees  by  which  the  horses  are  yoked :  they  are  yoked  similarly  to  horses  in  a 
carriage,  so  as  both  to  draw  forward,  or  push  backward,  at  pleasure,    llietr  heads,  of  course,  arc  towards 
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the  machine ;  and,  in  appearance,  they  push  the  machine  beftnre  them,  but.  In  reality,  they  are  drawing 
the  same  aa  In  the  plough,  tf  ia  a  email  rod  of  wood,  or  helm,  which  the  drirer  holds  in  his  right  hand,  by 
the  pulling  of  which  to  him,  or  pushing  it  from  him,  he  conducts  the  machine  straight  forward.    The 


dotted  lines  in  the  plate  are  a  continuation  of  the  pole  with  the  swingletrees  and  heun  attached.  The 
machine  is  turned,  at  the  end  of  the  ridge,  by  the  fbOowing  contrivance : — The  two  wheels  «  «,  in  the  body 
of  the  machine,  are  joined  to  the  lever  /  by  an  upright  movable  axl&  Theae  wheels  are  similar  to  the  two 
.  (c  c)  on  the  front  of  the  frame :  thev  have  a  strong  iron  axle,  which  is  made  so  long  as  to  let  the  wheels 
conveniently  turn  between  the  crana-rod  (k)  and  the  frame  of  the  machine  In  cnder  that  this  piece  of  the 
apparatus  mav  be  used  with  advantage,  the  l)eveled  wheel  i  is  not  placed  upon  the  middle  of  the  main 
axle  (o),  but  about  one  foot  from  the  end  of  it,  as  is  seen  in  the  engraving.  This  throws  the  crank.rod  (k) 
nearer  the  side  of  the  machine,  thus  leaving  plenty  of  space  for  the  turning  apparatua,  In  the  middle  of 
Che  horizontal  axle  of  the  wheels  e  e  there  is  an  upright  standard  of  iron,  suinciently  strong,  and  firmly 
Joined  to  the  horisontal  axle.  This  upright  standard  or  axle  passes  through  the  middle  of  the  lever  / 
(which  is  of  wood,  and,  at  this  part,  about  five  inches  square),  about  twentv  inches  from  the  end  of  it 
Upon  the  top  of  the  upright  standard  there  Is  placed  a  segment  of  a  wheel  (^,  with  the  teeth  on  the  lower 
side,  which  is  worked  by  a  small  ^ion  of  six  teeth  upon  the  end  of  the  rod  g.  This  pinion  is  not 
seen  in  the  engraving,  as  it  is  comiMletely  concealed  by  the  segment  i.  The  rod  g,  and  the  small  pinion 
upon  it,  are  turned  round  by  the  handle  h  t  the  pinion  moves  the  segment  i;  which,  being  firmly  fixed  to 
the  upright  standard,  turns  the  small  wheels  e  e  either  way.  When  the  machine  is  cutting,  the  wheels  e  e 
are  put  parallel  to  the  cutters :  and  In  this  position  they  assist  the  machine  in  passing  a  furrow,  without 
allowing  the  cutters  to  o«ne  in  contact  with  the  opposite  side  of  it.  But  when  the  machine  is  to  be 
turaed  round,  they  are  turned,  with  an  angle  to  the  path  of  the  machine,  by  the  handle  k ;  and  the  rod 
g  being  fixed  in  that  position  by  a  screw  near  the  handle,  the  lever  is  then  pressed  down,  and  fixed  with 
a  catek  to  the  frame  of  the  machine  In  pressing  down  the  lever  /,  the  small  wheels  ee,  which  before 
w«e  about  two  Inches  from  the  ground,  are  pretBod  to  the  earth,  about  two  or  three  inches  below  the 
natural  level  of  the  machine  Of  coarse,  the  two  fhmt  wheels  (c  c)  are  lifted  two  or  three  Inches  tttna  the 
gromid,  and  the  cutters  considerably  more,  thus  insuring  them  teoia  accident  while  turning  round.  The 
machine  now  rests  upon  the  two  large  wheels  b  b,  and  the  two  small  ones  ee  of  the  lever ;  and  the  two 
front  wheels  (c  c)  go  for  nothing,  as  they  do  not  touch  the  ground.  But  the  axle  of  the  small  wheds  e  e 
being  placed  with  an  angle  to  the  main  axle  (o)  of  the  large  wheels  b  b,  the  machine  will  naturally  turn 
round  upon  the  horses  being  moved  slowly  forward :  of  course,  the  greater  the  angle  fonned  by  the  two 
axles,  the  less  space  iriU  the  machine  require  to  turn  upon.  In  turning  the  machine,  however,  attention 
must  always  be  given  to  disengage  the  large  wheels  b  b  fhmi  the  main  axle  (n) :  this  is  done  by  shifting 
the  coupUng  boxea  b  b  by  means  of  the  handles  h  h.  The  apparatus  //,  or  collector,  is  placed  exactly 
above  the  cutters:  it  is  8|  fleet  in  diameter,  made  of  wood,  aa  slight  as  maybe  The  supoorts  AJb,  in 
the  original  machine^  were  made  of  iron :  but  now  the  two  slde-beams  of  the  machine  are  made  of  a  piece 
of  wood,  with  a  natural  cast  upon  it,  similar  to  the  beam  of  a  plough,  but  rising  with  a  much  greater  angle, 
as  near  the  form  of  the  iron  supports  in  the  plate  as  possible,  andcontinued  horixontally  till  their  pobits 
are  exactly  above  the  movaUe  bar  oo.  The  p<dnts  p  p  are  made  of  iron,  bent  as  in  the  plate,  to  allow  the 
collector  (/  i)  to  turn  round.  At  e  9  o  a  are  strong  iron  screws,  working  in  nuts  pUuxd  in  the  wooden  part 
of  the  supports,  which  serve  the  double  purpose  of  uniting  the  Iron  part  to  the  wood,  and  allowing  it  to 
be  drawn  forward,  or  pushed  backward,  as  occasion  may  be,  by  either  shifting  to  another  hole,  or,  whidi 
Is  better,  by  long  slips  In  the  middle  of  the  bar.  Long  com  requires  the  collector  to  be  pkaced  forward, 
and  short  corn  requires  it  to  be  taken  back.  At  0  o  are  two  perpendicular  rods,  which  slip  in  holes  in  the 
points  of  the  supports  ;  by  the  moving  of  which,  upwards  or  downwards,  the  collector  (^0  which  turns  in 
socketo  in  the  lower  ends  of  these  rods,  la  lowereo,  or  heightened,  accordbig  to  the  length  of  the  cora  to 
becut  The  rods  are  fixed  la  their  places  by  screws  In  the  end  erf*  the  supports.  The  collector  is  turned  by 
a  cross  bdt,  or  dudn,  passing  over  the  two  pulleys  mn.  A  idooe  of  slight  canvass  is  put  round  the  rollers 
T  z,  fixed  to  the  diains  a  a,  as  before  described,  llie  lower  ends  of  the  rollers  have  a  shield  of  plate  ircn 
round  their  gudgeons,  to  prevent  the  cut  com  from  warping,  which  it  doea  efltetually.  The  bushes  of  the 
roller  z  are  made  to  wift  by  acrewa,  to  tighten  the  chalna  a  uttle,  to  prevent  them  from  slipping  the  pulleys, 
as  they  lengthen  a  little  by  using,  eapecuUy  when  new.  Fi^.  376.  is  a  representation  t>f  the  machine  In 
frill  operation.  About  six  or  elgnt  yards  of  the  field  require  to  be  cut  at  the  ends  to  allow  the  machine 
to  turn  without  iojuring  the  com,  which  may  be  done  by  the  machine  itself.  If  the  com  is  standing 
nearly  upright,  a  convenient  number  of  ridges  may  be  taken  In  and  cut  by  going  round  them ;  but  if  the 
com  is  standing,  and  the  field  free  from  deep  Airrowa,  it  may  be  cut  by  going  round  and  round  it  till  it 
la  finiahed  in  the  middle  One  mai^  aa  seen  in  the  plate.  Is  sufBdent  to  manage  the  whole  operation.  The  ' 
cutting,  collecting,  and  laying  are  tne  three  principal  puts  of  this  machine,  which  have  been  all,  more  or 
less,  exidained  in  the  general  deacriptlon  given  above  But  aa  they  are  particular,  a  few  words  on  each  of 
these  heads  may  still  be  necessary,  that  the  machine  may  be  completely  understood  in  all  its  bearings.  First, 
then,  with  regud  to  the  cutting :  It  is  desirable  that  the  machine  should  do  her  work,  and  nothing  more. 
If  the  motion  of  the  cutters  Were  too  slow,  she  would  not  clear  the  ground ;  and  If  it  were  too  quick,  there 
would  be  a  useleaa  expenditure  of  power  and  machinery.  Let  it  be  remembered  that  the  large  outer  wheela 
•  B  are  3^  feet  In  diameter ;  that  the  beveled  wheel  i  haa  sixty  teeth ;  and  that  the  crank-rod  pinion  has  ten ; 


and  that  the  cutters  have  twelve  Inches  of  a  cutting  edge  The  diameter  of  the  wheels  bb  being  3|  foet  or 
forty-two  inches,  their  dicumferencea  are  131-94678  Inchea;  every  revolution  of  them  will  iwaa  over 
neariy  138  Inches  of  the  ground's  surfhce ;  but  there  being  ten  teeth  in  the  cranlurod  pinion,  and  sixty  In 


the  beveled  whed  i,  every  revolution  of  the  wheds  b  b  will  turn  the  crank-pinion  six  times,  and,  of  course, 
the  crank  as  often.  But  every  turn  of  the  crank.pinion  gives  two  cuts,  and  each  stroke  of  the  cutters 
clears  twdve  inches  of  the  ground,  because  they  have  twelve  inches  of  a  cutting  edge  :  therefore,  one 
revcdution  of  the  wheels  bb  gives  twelve  strokes  of  the  cutters,  and  clears  twelve  times  twelve,  or  14i 
Inches  of  the  surfhoe  of  the  ground.  But  one  revolution  of  b  b  peaaea  only  over  13S  inches  of  surfiu» ; 
therefore,  the  cutters  are  cafculated  to  cut,  in  one  revolution  of  b  b,  twelve  inches  more  than  enough, 
that  Is,  one  inch  each  stroke  This,  however,  is  perhaps  nothing  more  than  is  advisable  to  calculate 
upon,  making  allowances  for  the  operation  of  the  machinery,  the  partial  dragging  of  the  wheels,  ttc  &c 
Secondly,  the  collector  {II)  muat  not  move  too  alowly,  lest  it  should  retard  the  corn  firom  falling  upon  the 
canvass ;  and  it  muat  not  move  too  quickly,  lest  it  should  shake  ripe  grain.  As  before  stated,  it  is  S|  foet 
in  diameter,  that  is,  94*2477  inches  in  ciroumference  But  one  revolution  of  b  b  passes  over  13S  inches  of 
surface;  therefore,  that  the  collector  (II)  may  lust  touch  the  com,  without  brining  it  back,  or  retarding 
It  from  naturally  fiilling  back,  it  must  make  1^4  revolution  for  every  <me  that  bb  makes.  Since  there  are 
six  arms  in  //,  every  arm  will  touch  the  standing  com  at  equal  distances  c£  li"?  inches.  The  pulley  m 
makes  six  revcdutiona  for  one  that  b  b  makes :  it  is  six  inches  in  diameter,  and  the  pulley  «,  upon  the-axle 
of//.  Is  nine  inches ;  therefore  m  revolves  1*5  tlmca  for  once  that  » turns  round,  and  the  collector  (//)  re- 
volves  four  times  for  once  that  the  large  wheels  b  b  revolve  But  4  x  94*2477  =  376'99  inches,  the  space 
passed  through  by  the  circumference  of  the  collector,  while  the  machine  moves  forward  only  132;  the 
diflbrenoe  of  which  is  £44-99,  the  space  that  the  collector  passes  over  more  than  the  machine,  during  one 
revolution  of  bb.  Therefore,  every  inch  of  the  cora  la  brought  back  1*54  Inch  nearly,  by  the  ooliector, 
which  is  suflicicnt  to  insure  Its  fkliing  backwards  upon  the  canvass ;  and  yet  It  touches  the  com  so  gently, 
that  it  is  impossible  that  it  can  ii^ure  it  in  the  smallest  degree  A  quicker  and  a  slower  motion,  however. 
Is  advisable ;  which  is  easily  given,  by  having  two  or  three  sheaves  upon  the  pulleys  m  and  n  ;  and  then, 
by  shilling  the  belt,  a  dlflbrent  motion  Is  produced.  With  regard  to  the  canvass,  it  is  necessary  that  It 
should  revive  as  much  as  the  ground  pasMd  over  by  the  machine ;  that  is,  whl)e  the  wheels  b  b  make  one 
revolution,  or  pass  over  13S  inches  of  the  surface,  132  inches  at  least  of  canvass  should  pass  over  the  rollers. 
w,  as  before  stated,  haa  thirty.six  teeth,  and  x  eighteen,  so  that  the  roller  y  will  give  two  revolutions  for 
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ooe  of  w.  But  w  nrtArm  dx  timet  fm  one  randutlon  of  the  irheeU  ■  ■ :  henoe  the  roller  t  will  rerolve 
twelve  timec  for  every  rerolution  of  b  a  The  diameter  of  the  raHeraii  Ibur  inches :  th^  circumference*, 
therefore,  are  nearly  IS'56  inche«jtwelve  revolution*  of  which  wlU  give  15072  incnen  At  before  stated, 
.  one  revolution  of  b  ■  ^vca  only  138  inches,  wherefore  there  is  a  Drepooderanoe  of  motion;  on  the  side  ot 
the  canvass,  of  1872  mches  fi»r  everv  revolution  of  bbl  This  veioaty  is  necessary  to  insure  the  canvass 
of  clearing  itself  in  all  cases ;  and,  with  a  smart  velocity,  the  cut  com  Is  laid  down  with  a  greater  angle  to 
the  path  of  the  machine.  It  may  here  be  observed*  that  it  is  often  found  convenient  to  have  the  canvass 
to  lay  down  the  com  on  either  side  of  the  machine,  according  to  the  direction  Arom  which  the  wind  is 
bknringi  This  may  be  done  with  mdouble  wheel  at  x,  with  a  handle  in  the  usual  method  employed  for 
reversing  the  motion  of  the  rollers  of  the  threshing  machine.  It  were  desirable,  too,  if  poMibie,  to  have 
the  canvass  besmeared  with  a  drying  oil  or  gum,  or  some  other  substance  which  would  prevent  it  tnan 
ooitfracting  with  moisture;  as  the  slightest  shower,  or  dew  of  a  morning,  contracts  it  so  much,  as  to  ren. 
der  the  implement  usdess  until  the  oorn  is  perftetly  drr. 

27.18.  An  estimaie  ttftke  probable  vahuqf  Beffs  ret^htg  mackhu  may  be  finned  ftom  the  reports  signed 
by  numerous  practical  farmers,  who  were  spectators  to  dlflbrent  trials  made  in  18S8  and  IftSi  InSepb 
tember,  1888,  the  machine  was  tried  at  Powrie,  in  the  county  of  Forte,  before  between  fbrty  and  fifty 
landed  proprietors  and  practical  agriculturists,  who  signed  a  declaration,  stating  **  that  the  machine  cut 
down  a  breadth  of  five  feet  at  once,  was  moved  by  a  single  horse,  and  attended  by  from  six  to  dght 
persona  to  tie  up  the  com ;  and  that  the  field  was  reaped  by  this  fbrce  at  the  rate  of  an  Imperial  acre  per 
hour.*'  {Gard,  Mag.  vol  v.  n  GOa)  In  September,  18S9,  the  machine  was  tried  at  llonckie  in  Forftr. 
ahire,  in  the  presence  of  a  still  greater  number  of  persons,  who  attest  that  it  cut,  in  half  an  hour,  nearly 
half  an  English  acre  of  a  very  heavy  crop  of  oats,  which  were  lodeed,  thrown  about  by  the  wind,  and 
cxceedin^y  difScult  to  harvest  It  was  tried  in  a  number  of  other  places  in  Forfarshire,  Perthshire,  and 
FIAahire,  and  the  general  conviction  appeaza  to  be,  that  it  will  soon  come  into  as  genenl  use  among 
Ikrmers  as  the  threshing  machine  {GanL  Mag.  vol  vL)  The  price  is,  at  present,  between  XL  and  SSI. : 
but  If  It  were  once  in  general  use,  probably  the  cost  might  be  lowered ;  but  even  that  price  would 
be  saved  out  of  the  usual  sum  paid  tar  manual  latxmr,  during  only  one  harvest ,  by  an  extensive  firmer. 
Few  men  deserve  better  of  his  country,  and  indeed,  of  every  civilised  country  where  agriculture  Is 
practised,  than  Mr.  Bell :  ftnr  surelv  that  Invention  must  ultimately  be  of  great  benefit  to  men  and 
women,  which  enables  them  to  do  by  hones,  oxen,  or  steam,  that  which  they  have  hitherto  done  by  a 
most  severe  description  of  manual  labour,  rendered  doubly  oppressive  by  the  season  of  the  year  in  which 
It  roust  necessarily  be  performed. 

9J3A  A  maehkte  Jbr  reaphtgf  tmd  at  the  tame  time  iheaving  com,  was  invented  in  the  year  188!^  by 
Mr.  Henry  Ogle^  schooLmaster  at  Rennington,  near  Atawlck,  Northumberland.  In  1883,  Messrs. 
Brown,  iron  founders  in  Alnwick,  advertised  that  they  would  Aimish  machines  of  this  sort  complete 
Ibr  sheaving  com  at  the  bMinning  of  harvest  No  farmer  however  could  be  found  who  woukl  go  to  the 
•xpense  The  operation  of  the  Bsachine  was  aatislhctory,  and  it  was  estimated  to  cut  ftmrteen  acres  per 
day.  An  engraving  and  deacriDtion  of  It  will  be  ftmnd  in  the  Meekamie*t  Magaxme,  voL  v.  n.  5a  In 
the  same  work  (vol.  L  p^  1450  will  be  found  an  engraving  of  a  mowing  machine  invented  by  Jeremiah 
Baily,  of  Cheater  County,  United  States,  about  USl,  and  said  to  answer  well,  and  to  have  been  exten. 
aivtfy  used.  Whoever  oontemplatea  lUrther  improvements  in  this  description  of  machinery,  would  do 
well  to  begin  by  making  himself  master  of  all  the  foregoing  inventions. 

^40.  Gladstone*i  mackmefiir  ree^ring  hums  (Jig*  S78.)  haa  been  luecl  in  aevend  ports 

of  Scotland  with  complete 
success.  The  framework 
of  this  machine  is  the 
same  as  that  of  a  com- 
mon plough.  To  this 
is  added  the  knife  (a), 
which  is  a  plate  of  steel, 
screwed  to  a  piece  of 
wood,  to  keep  it  from 
bending  up  and  down; 
this  wood  being  screwed 
to  the  framewonc.  There 
is  a  wheel  (6)  to  keep  tlie 
knife  when  in  motion  in  a 
horisontal  position.  Hie 
cutting  edge  of  the  knife 
(c)  has  teeth,  or  serratures^ 
on  the  upper  side  (<Q ; 
the  under  side  (e)  is  flat. 

One  horse  and  a  man  will  cot  with  this  machine  fWmi  four  to  fi  i  acres  a  day,  with  ease» 

and  perform  the  work  as  perfectly  as  by  manual  labour. 

2741.  jt  machine  for  reaping  the  heads  or  seed-pods  of  clover  (fg^  379.),  where  the 
379      jI^v  a  >^         y^    "Second  growth  of  that  crop  is  left  to  stand  for  seed,  has 

been  used  in  some  parts  of  Norfolk  an^  Suffolk.  It 
consists  of  a  comb,  the  teeth  of  which  are  lance-shaped, 
very  sharp,  and  set  close.  This  comb  is  affixed  horizon- 
tally to  the  fore  part  of  the  bottom  of  an  open  box  or 
barrow,  which  is  drawn  by  one  horse  and  guided  by  a 
man,  who  empties  the  barrow  in  regular  lines  across 
the  field  by  means  of  an  implement  (a),  which  serves  also  to  clean  the  teeth. 

2742.  A  machine  for  mowing  dover  hay  has  frequently  been  attempted,  but  not  yet 
perfected.  One  by  Plucknet,  of  the  Blackfriars  Road,  London,  succeeded  tolerably, 
but  never  came  into  use :  it  consisted  of  circular  knives  put  into  rapid  motion,  and  the 
cut  stalks  guided  to  one  side  by  a  revolving  cradle,  like  that  attached  to  corn  scythes. 
(2480.)     It  never  came  into  use. 


428  SCIENCE  Ot?  AGRICULTURE.  Part  II 

Sect.  VII.     Machines  of  Deportation, 

2743.  The  carriage  orconveyance  machines  nf  agriculture  are  chiefly  carta  and  waggons, 
and  their  several  varieties. 

SOBSECT.  1.     Carts. 

2744.  Cartst  like  other  implements,  vary  in  their  forms  and  modes  of  construction, 
according  to  the  nature  and  situation  of  the  roads,  and  many  other  local  circumstances ; 
but,  for  the  purposes  of  farming,  those  of  the  single-horse  kind  are  in  general  the  most 
advantageous  and  usefuL  The  advantages  of  single-horse  carts.  Lord  R.  Seymour 
observes  {Ann.  Ag.  xxvii.)*  are  universally  admitted,  wherever  they  have  been  attentively 
compared  with  carriages  of  any  other  description.  A  horse,  when  he  acts  singly,  will  do 
half  as  much  more  work  as  when  he  acts  in  conjimction  with  another ;  that  is  to  say, 
that  two  horses  will,  separately,,  do  as  much  work  as  three  conjunctively :  this  arises,  in 
the  first  place,  from  the  single  horse  being  so  near  the  load  he  draws ;  and,  in  the  next 
place,  from  the  point  or  line  of  draught  being  so  much  below  his  breast,  it  being  usual 
to  make  the  wheels  of  single-horse  carts  low.  A  horse  harnessed  singly  has  nothing  but 
his  load  to  contend  with;  whereas,  when  he  draws  in  conjunction  with  another,  he  is 
generally  embarrassed  by  some  difference  of  rate,  the  horse  behind  or  before  him  moving 
quicker  or  slower  than  himself;  he  is  likewise  frequently  inconvenienced  by  the  greater 
or  less  height  of  his  neighbour :  these  considerations  give  a  decided  advantage  to  the 
single-horse  cart.  The  very  great  ease  with  which  a  low  cart  is  filled  may  be  added;  as 
a  man  may  load  it,  with  the  help  of  a  long-handled  shovel  or  fork,  by  means  of  his  hands 
only ;  whereas,  in  order  to  fill  a  higher  cart,  not  only  the  man*s  back,  but  his  arms  and 
whole  person  must  be  exerted.  To  the  use  of  single  horses  in  draught  there  can  be  no 
objection,  unless  it  be  the  supposed  necessity  of  additional  drivers  created  by  it :  the  fact 
however  is,  that  it  has  no  such  effect;  for  horses  once  in  the  habit  of  going  singly,  will 
follow  each  other  as  uniformly  and  as  steadily  as  they  do  when  harnessed  together ;  and 
accordingly  we  see,  on  the  most  frequented  roads  in  Ireland,  men  conducting  three,  four, 
or  five,  single-horse  carts  each,  without  any  inconvenience  to  the  passengers:  such, 
likewise,  is  the  case  where  lime  and  coal  are  generally  carried  upon  pack-horses.  In 
some  of  the  northern  counties  of  Britain  also,  one  man  manages  two  or  three,  and 
sometimes  more,  one-horse  carts. 

2745.  Carts  drawn  by  one  horse,  or  by  two  horses,  says  a  writer  whose  authority  is 
unquestionable  [Supp.  Ency.  Brit.),  are  the  only  fkrm  carriages  of  some  of  the  best 
cultivated  counties,  and  no  other  are  ever  used  in  Scotland.  Their  load  depends  upon 
the  strength  of  the  horses,  and  nature  of  the  roads ;  but,  in  every  case,  it  is  asserted  that 
a  given  number  of  horses  will  draw  a  great  deal  more,  according  to  some  one  third  more, 
in  single-horse  carts  than  in  waggons.  Two-horse  carts  are  still  the  most  common 
among  fanners  in  Scotland ;  but  those  drawn  by  one  horse,  two  of  wliich  are  always 
driven  by  one  man,  are  unquestionably  preferable  for  most  purposes.  The  carriers  of 
the  west  of  Scotland  usually  load  from  a  ton  to  a  ton  and  a  half,  on  a  single-horse  cart, 
and  no  where  does  it  carry  less  than  12  cwt.  if  the  roads  are  tolerable. 

2746.  Wheels,  such  as  are  broad,  with  conical  or  convex  rims,  are  common  in  England; 
in  Scotland  the  wheels  are  generally  narrow,  though  broader  ones  are  banning  to  be 
introduced.  Those  used  for  the  common,  or  two-horse,  carts,  are  usually  about  4^  feet 
high,  and  mounted  on  iron  axles.  The  advantages  of  broad,  cylindrical  wheels  have  been 
illustrated  with  much  force  and  ingenuity  in  several  late  publications.  (Communications 
to  the  Board  cf  Agriculture,  vol.  ii.  and  vol.  vii.  part  \.) 

2747.  Large  wheels  to  carts,  drays,  ^c  wiU,  besides  greatly  increasing  the  facility  of 
draught,  tend  to  lessen  the  number  of  accidents  to  which  all  two-wheeled  carriages  are 
liable,  from  the  shaft-horse  falling  down.  To  render  this  more  evident,  let  us  first 
examine  Jig,  380.,  which  is  a  rude  sketch  of  a  cart  constructed  in  the  usual  manner, 

and  supposed  to  be  loaded  with  bricks,  stone,  sand, 
or  other  heavy  material.  While  thus  loaded,  and 
the  horse  is  in  an  erect  position,  the  centre  of 
)  gravity  {g)  is  almost  directly  over  the  axletree,  in 
which  state  the  body  of  the  cart  is  nearly  balanced, 
or  only  pressed  upon  the  back  of  the  horse  M-ith  a 
force  equisl  to  a  few  pounds'  weight  But  the  horse 
is  supposed  to  have  fallen  :  the  consequence  is,  that 
the  centre  of  gravity  is  thrown  much  more  forward ;  the  body  of  the  cart  and  its  load 
becomes  divided  by  the  line  a  b,  perpendicular  to  tlie  axletree,  into  two  very  unequal 
parts,  c  and  d ;  the  whole  of  the  increased  portion  (c)  in  front  of  the  line  acting  as  a 
weight  upon  the  horse,  and  only  partly  counterbalanced  by  the  diminished  portion  (d) 
behind  the  line.  It  frequently  happens  that  this  increased  weight,  so  suddenly  thrown 
upon  the  shafts,  snaps  tliem  short  ofl';  and,  at  all  times,  tends  to  prevent  the  horse  from 
rising  until  part  of  the  load  is  removed.     By  adopting  the  larger  wheels,  and  the  bent 
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axle  {Jig,  381.)  the  cart,  &c.  becomes  much  less  liable  to  such  accidents,  because  the 
^^^s^         centre  of  gravity  (jg)  and  the  centre  of  suspension 
'      -*^v\     (the axle)   are  brought  much  nearer  together;  the 
^      /  '.  \   former  being  placed  nearly  over  the  latter,  at  a  small 

3S1  ^  distance  only  from  it.     A  horse  fidling  with  a  loaded 

cart  so  constructed,  will  experience  but  little  increase 
of  weight  upon  him  while  down :  the  cart  will  be 
_^_^^;__— ^  X       divided  as  before,  by  the  line  a  6,  into  two  parts ;  but  it 

c^^""^  ---^:-^--'  will  be  observed,  these  portions  differ  but  little  in 

th^r  respective  magnitudes.  The  centre  of  gravity  (g)  will  be  thrown  forward,  but 
in  a  very  trifling  degree.  In  carts,  &c.  it  will  almost  always  happen  that  the  centre  of 
gravity  will  be  above  the  point  of  suspension  (the  axle)  ;  but  in  gigs,  &c.  the  body  may  be 
placed  so  low  that  the  centre  of  gravity  may  fall  Mow  that  point,  when  the  body  will 
always  maintain  an  erect  (Le,  a  horizontal)  position,  and,  should  the  horse  fall  down, 
will  operate  to  lift  him  up  again.  A  gig  so  constructed  would  be  almost  beyond  the 
possibility  of  those  serious,  and  frequently  fatal,  accidents,  which  occiu:  from  the  falling 
of  the  horse.     (JV,  Baddeley,  jun,  in  MecA,  Mag.  vol.  xii.  p.  204.) 

2748.  TTkf  power  qfuiheelt  hu  no  dependence  on  the  height  of  the  wheeU,  or  the  length  of  their  nokes, 
but  depends  wholly  on  the  power  of  draught  that  is  Joined  to  their  axles,  and  to  the  forward  motion,  or 
the  progress  of  the  carriage.  If  the  carriage  were  placed  upon  skates  completely  polished,  and  upon 
smooth  ice,  it  would  be  drawn  by  as  little  power  as  if  it  were  placed  upon  wheels.  The  use  of  wheels 
is  to  lessen  the  resistance  to  the  carriage  by  friction,  or  rubbing  upon  the  ground,  or  upon  the  floor  upon 
which  tlie  carriage  is  to  be  moved  ;  that  resistance  is  least  of  all  when  the  ground  is  hard  and  smooth, 
such  as  a  rail-road  of  iron ;  it  increases  upon  soft  and  upon  rough  ground ;  and  it  increases  still  more 
when  the  carriage  must  be  drawn  up  an  ascent,  according  to  the  steepness  of  the  ascent,  because  tho 
power  of  draught  must  be  able  to  lift  the  carriage,  it  may  be  said,  step  by  step,  up  the  ascent ;  and  when 
the  ascent  is  soft  or  rough,  more  power  of  draught  is  necessary.  When  the  wheels  are  dished  they  plough 
the  soft  ground,  and  grind  the  rough  ground,  and  thereby  they  increase  the  power  of  resistance,  and  require 
more  power  of  draught  to  overcome  the  absurdity  of  their  own  form :  and  thus  they  cause  the  continual 
shaking  of  the  joints  of  the  carriage,  and  the  wearing  of  the  iron  and  of  the  wood  of  which  it  has  been 
made.  Narrow  wheels  are  drawn  rather  more  easily  through  small  loose  stones ;  but,  upon  every  other 
kind  of  ground,  broad  wheels  that  are  rollers  are  drawn  more  easily,  or  with  less  power,  and  the  benefit  of 
them  to  the  roads  is  greater  according  to  their  greater  breadth.  High  broad  wheels  do  not  sink  so  deep 
into  soil  ground  as  low  wheels  do ;  but,  if  the  low  wheels  be  made  broader,  the  benefit  obtained  will  be  in 
proportion  to  the  additional  breadth.  The  axles  of  high  wheels  turn  seldomer  round,  or  the  wheels  turn 
■eldomer  round  the  axles,  which  is  an  advantage;  but  high  wheels  must  be  weightier  than  low  wheels, 
which  is  a  disadvantage.  High  wheels  are  useAil  to  carry  great  stones,  or  great  trees,  under  the  axles ; 
and  kMds  of  every  kind,  alive  as  well  as  dead,  ought  to  be  hung  as  low  as  ponible  And  every  load  ought 
to  be  hung,  or  to  be  placed,  upon  springs,  which  will  allow  the  carriage  to  be  liffhter ;  and  the  lower  It  Is 
hung,  or  placed,  it  will  be  so  much  safer  from  overturns,  there  will  be  less  soaking,  and  leas  power  of 
draught  will  be  required.  {^  Alex.  Gordon^  in  Farm.  Mag.  vol.  xx.  p.  150.) 
874SI  The  amstruettam  qf  wheels  has  been  much  improved  by  the  introduction  of  cast-iron  naves  or 

stocks  These  stocks  are  found  particularly  suitable  for  warm 
climates,  and  scarcely  any  others  are  exported.  Messrs.  Mor< 
ton,  of  Leith  Walk,  have  renewed  the  spokes  in  them  after 
they  have  been  in  use  twenty  years,  and  found  the  stocks  at 
good  as  when  new.  {Gard.  Mag.  vol.  vi.^  In  England  wrought, 
iron  spokes  have  been  employed^  which  are  found  to  succeed 
perfectly,  and,  from  their  durabihty,  will,  in  the  end,  be  found 
cheaper  than  wood. 

2750.  Joneit  improved  iron  wheels  (Jig.  382.)  are 
formed  wholly  of  cast  and  wrought  iron.  The 
felly,  or  periphery  of  the  wheel  (a),  is  made  of 
cast  iron,  with  conical  holes  on  the  outside,  con- 
tracting towards  the  centre,  through  which  the 
spokes,  made  of  iron  rods,  are  to  be  passed,  and 
secured  in  the  box,  or  nave  (6),  near  the  centre 
of  the  wheel,  by  nuts  screwed  on  to  the  reverse  end 
of  the  rods,  by  which  means  they  are  drawn  tight. 
{Neivton*s  Journal,  vol.  i.  2d  Series,  p.  154.) 

2751.  A  great  improvement  in  the  construction  qf 
axles  for  carriages,  carts,  and  waggons,  has  been 

made  by  George  Burges,  Esq.  M.A.  of  Cambridge.  Instead  of  one  circle  moving 
within  another,  as  in  all  common  axles ;  or  one  circle  moving  within  another,  this  other 
oon  having  grooves  for  retaining  oil  in  the  manner  of  the 
patent  axles ;  Mr.  Burges's  axle  is  a  circle  (Jig,  383. 
a)  moving  within  six  points,  formed  by  six  equal 
convex  segments,  which  hold  oil  in  their  angles  (6)  : 
the  friction  is  thus  reduced  to  a  minimum  in  theory ; 
and  with  case-hardened  iron,  and  abundance  of  oil,  we 
should  tbink  it  could  not  be  otherwise  in  practice. 
Mr.  Burges  has  had  the  axles  of  his  own  carriage 
constructmi  in  this  way  for  some  years.  {GanL  Mag, 
vol.  V.) 

2752.   The  Scotch  one-horse  coup  cart  is  used  either 
without  or  with  {Jig,  384.)  a  frame  for  the  purpose  of 
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building  on  a  greater  load  of  hay,  atraw,  or  com  in  the  sheaf.     This  fiame  is  held  on  by 
no  fastening,  but  remains  in  its  place  from  being  fitted  to  the  exact  width  of  the  body  of 


the  cart.    On  drawing  out  an  iron  pin,  the  fore  part  of  the  body  rises  up  from  the  shafts, 
while  the  other  end  sinks,  and  allows  the  load,  whether  of  dung,  earth,  or  stones  in  the 
close  cart,  or  of  hay,  or  sheaves  of  com,  on  the  cart  and  frame,  to  fall  to  the  ground. 
3753.    I%e  Scotch  com  cart  (Jig,  385.)  consists  of  open  framework,  with  a  boarded 

.-,  ,  bottom,  and  is  used  solely  for  -the 

885  -'  "  ''  .       .      . 


purpose  of  carting  hay,  com  in  the 
sheaf,  or  similar  materials.  It  \% 
light,  cheap  in  constmction,  and 
contains  a  bulky  load,  which,  being 
lower  and  more  extended  than  a 
load  on  a  coup  cart  with  a  frame, 
is  less  likely  to  be  overturned. 

2754.  The  Scotch  two-hone  cari 
differs  little  fix>m  the  one-horse 
cart,  except  in  being  larger.  To 
prove  the  inferiority  of  double  to  single  horse  carts.  Gray  observes,  "  that  whatever 
greater  part  of  the  load  is  placed  before  the  centre  of  gravity,  which  is  always  in  the  axle, 
must  rest  constantly  on  the  horse  that  is  in  the  shafts.  In  going  down  hill  this  burden 
roust  be  considerably  increased,  especially  if  the  load  be  high  above  the  centre  of  the 
axle,  or  the  descent  steep ;  and  the  additional  burden  upon  the  shaft-horse  is  always  in 
proportion  to  these  two  causes  united.  But  there  is  another  disadvantage  ;  for,  unless 
the  line  of  the  draught  of  the  foremost  horse  be  exactly  in  the  line  from  die  hook  of  his 
collar  to  the  centre  of  the  axle  (which  is  hardly  possible),  he  will  perpetually  be  pulling 
dovm  the  hindmost  horse,  or,  in  other  words,  will  be  giving  him  more  weight  to  carry. 
For,  as  the  traces  of  the  foremost  horse  are  generally  fixed  upon  the  shafts,  this  throws 
his  line  of  draught  at  a  considerable  angle  above  the  centre  of  the  axle ;  from  which  it  is 
evident,  that  although  the  road  be  ever  so  level,  yet  in  every  double  or  two-horse  cart, 
the  foremost  horse  must  either  not  draw  at  all,  or  must  bring  additional  weight  upon  the 
horse  in  the  shafts,  which  weight  will  always  be  in  proportion  to  the  force  with  which 
the  trace-horse  draws,  and  the  largeness  of  the  angle  which  the  line  of  his  draught  makes 
with  the  line  from  the  hook  of  his  collar  to  the  centre  of  the  axle.  Besides,  unless  the 
driver  be  more  careful  than  ordinary,  and  keep  the  trace-horse  to  his  duty,  the  other  one 
has  not  only  this  great  weight  to  carry,  but  also  the  whole  load  to  draw.  The  angle  is 
increased  considerably  when  the  ^ace-horse  is  of  a  lower  size  than  the  one  in  the  shafts, 
which  may  frequently  happen ;  and,  by  this  means,  a  still  greater  burden  is  laid  upon 
the  back  of  the  horse  employed  in  the  shafts. 


2755.  Improved  tuw-horte  carts.  (Jig.  386.)     It  may  be  suggested  to  those  who  arc 
fond  of  employing  two-hone  carts,  thi^  in  order  to  adjust  the  traces  of  the  fore-hone 
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with  as  Utde  ii^jury  as  possible  to  the  one  behind,  and  bj  this  means  make  both  their 
powers  coincide,  two  iron  frames  are  fixed  into  the  axle,  in  each  of  which  is  placed  a 
sheeve  or  whorl.  Upon  these  sheeves  pass  a  rope  or  chain  (a).  In  the  outside  of  each 
shaft  is  fixed  a  long  iron  staple ;  and  on  each  staple  is  placed  an  iron  slider  (b),  having 
liberty  to  shift  either  forward  or  backward ;  the  chain  firom  the  collar  of  the  shaft-horse 
is  hooked  into  the  eye  of  the  slider ;  and  the  chain  or  rope,  by  which  the  foremost  horse 
draws,  passing  from  his  collar  (c),  round  on  the  sheeve  at  the  axle,  is  hooked  into  the 
other  eye  of  the  slider.  By  thb  means  the  two  horses  are  so  connected,  that,  if  the  one 
shall  relax,  immediately  the  exertion  of  the  other  horse  presses  the  collar  hard  upon  his 
shoulders,  so  that  he  must  either  exert  himself  or  be  pulled  backwards.  Thus  the 
exertions  of  the  two  horses  are  united,  so  as  to  form  one  power  applied  to  the  cart,  in 
place  of  two  powers  working  generally  against  one  another,  which  must  be  the  case  in 
the  common  way  of  attaching  two  horses  to  a  cart.  But,  by  this  way  of  yoking,  the  shaft- 
horse  receives  no  additional  burden  from  the  exertion  of  the  trace-horse,  as  they  both 
draw  from  one  point,  which  is  the  centre  of  the  axle,  to  the  hooks  of  their  respective 
collars,  by  which  their  powers  must  nearly  coincide.  If  this  cdncidence  does  not  take 
place,  it  is  evident  that  the  two  horses  will,  to  a  certain  degree,  be  pulling  against  one 
another,  which  must  be  extremely  distressing  to  each  in  his  turn,  especially  to  the  one  in 
the  shafts.  The  same  principle,  as  will  afterwards  appear,  has  been  employed  in  yoking 
horses  to  tiireshing  machines. 

2756.  The  com  cart  has  a  longer  body  than  the  close  cart,  and  the  sides  and  ends  are 
open,  and  support  two  rails  along  each.  It  is  made  to  fit  the  axle  and  wheels  of  the  close 
cart,  and  is  chiefly  used  in  haytime  and  harvest,  when  it  is  supposed  to  admit  of  laying 
on  a  larger  load  of  sheaves  or  hay  than  the  cart  and  frame. 

2757.  Lord  SomerviBe*i  drag-cart  {fig>  S87.)  is  constructed  with  a  coatrivanca  ibr 


checking  or  regulating  the  rapidity  of  its  motion  in  going  down  hills  or  other  declivities* 
Hie  method  for  adjusting  the  position  of  the  centre  of  gravity  of  the  load,  and  to  prevent 
its  pressing  too  much  on  the  cattle  in  going  down  hill,  is  by  a  toothed  rack,  screwed  to 
the  front  of  the  cart,  and  worked  by  a  pinion  and  handle  (a)  immediately  connected  with 
the  pole.  By  means  of  this  pinion  and  rack  the  fix>nt  of  the  carriage  is  elevated  more  or 
less,  in  proportion  to  the  declivity  of  the  hill,  by  which  means  the  weight  of  the  load  is 
made  to  bear  more  on  the  axis,  and  less  on  the  necks  of  the  oxen.  A  friction  drag  (&) 
is  made  to  press  more  or  less  on  the  side  of  the  wheel,  according  to  the  steepness  of  the 
descent ;  the  one  end  of  it  is  connected  with  the  tail  of  the  cart  by  a  small  chain,  and  the 
other  end  to  the  front,  by  means  of  a  toothed  rack,  which  catches  on  a  staple  in  the  front 
of  the  cart,  by  which  the  pressure  of  the  friction-bar  may  be  regulated  at  the  discretion 
of  the  driver :  the  notches  or  teeth  in  this  rack,  it  is  observed,  should  be  as  close  to  each 
other  as  circumstances  will  permit. 

275&  The  a^aniagp  t^tkeJHcAm^rtu[,  and  other  contrivaneet.  are  said  to  be,  Itt,  The  method,  which 
n  equally  aimple  and  expeditiotu,  of  adjuating  the  centre  of  gravity  of  the  load,  so  aa  to  hare  a  proper 
bearing  on  the  honef  or  cattle.  In  going  down  hilL  Sdly,  The  method  of  applying  Arlction  to  the  side  of 
the  wheel,  to  lesulate  the  motion  of  the  carriage  in  going  down  hill  (inatead  of  locking  the  wheete),  the 
advantages  of  which  method  appear  to  be  as  follow :  namely,  first,  the  pressure  and  degree  of  friction  may, 
with  great  expedition,  be  adjusted  to  the  steepness  of  the  declivity,  so  that  the  carriage  will  neither  press 
forward,  nor  reaoire  much  exertion  to  make  it  follow  the  cattle ;  secondly,  the  friction  is  so  applied  to  the 
t»heel,  that  a  given  pressure  will  have  twice  the  effbct  in  retarding  the  progress  that  it  would  have  if 
immediately  applied  to  the  body  of  the  carriage,  or  to  the  axis :  and,  by  ap|Aying  the  friction  on  both  sides 
of  the  wheel,  the  ride  of  heating  and  destroying  the  frlction-bar  is  much  less  than  if  the  same  degree  of 
friction  were  applied  in  one  place  SdW,  Tliis  apparatus  is  so  conveniently  placed,  that  it  can  be  instantly 
applied  or  a^ustcd.  without  stopping  the  carriage,  or  exposing  the  driver  to  the  same  danger  as  in  locking 
a  wheel.  And,  4thly,  This  contrivance  will  assume  yet  a  greater  importance  when  appUed  to  both  the 
hind  wheds  of  waggons,  by  which  means  the  rcoistaace  may  always  be  proportioned  to  the  steepness  ot 
the  descent,  the  tearing  up  of  the  road  prevented,  the  unnecessary  exertion  of  the  cattle  in  drawing  the 
locked  carriage  down  hill  avoided,  the  danger  to  which  the  driver  is  sometimes  exposed  in  locking  the 
Waggon. whed  totally  evaded,  and  the  time  now  lost  in  kxsking  and  unlocking  the  wheel  saved  to  the 
proprietor. 


4S2 


SCIENCE  OF  AGRICULTURE 


Pa«t  II. 


2759.  Rapton*s  slop  drag  for  carriages  going  down  hill  (Jigs.  388,  389,  and  390.)  con- 
sists of  five  or  more 

^  *,o*M>«*j'      "i  T^\         /v       \  W_   X\\  "united  on  the  out- 

side   by  a  strong 

3  jointed  iron  hoop ; 

(5*  V^. '     ^^  /M      II  ^^Ji3^'^*^iL,^  J I        *^e  wood  pressing 

upon  the  nave  of 
the  wheel.  The 
first,  a  fixed  pivot 
(a),  from  tlie  hoop, 
is  fixed  to  the  under 
side  of  the  frame  of 
the  cart ;  from  the 
other  extremity  of 
the  hoop  of  the 
brake  proceeds  a 
bar  (6),  which  slides 
through  the  plate 
or  socket  (c)  fixed 

to  the  side  of  the  cart  frame;  a  vertical  perforation  is  made  through  the  bar  (6), 
just  behind  the  plate,  to  receive  the  pin  (<£),  which  is  likewise  chained  to  the  shaft :  this 
pin,  so  placed,  prevents  any  force  applied  to  the  chain  from  tightening  the  brake  on  the 
nave  of  the  wheel.  Fig.  389.  represents  the  interior  of  a  wheel  on  level  ground,  the 
nave  surrounded  by  the  brake,  which,  by  its  own  gravity,  is  hanging  loose,  leaving  the 
wheel  perfectly  free.  J^^.  390.  shows  a  wheel  on  a  declivity,  the  chain  drawn  tight  by 
the  pressure  of  the  breeching  on  the  horse ;  the  brake,  of  course,  closely  surrounding 
the  nave,  and  forming  an  effectual  drag.     Fig.  391.  is  a  bird's-eye  view  of  the  whole 

apparatus,  exhibiting  the  framing  of  the  cart,  the 
shafU,  wheels,  and  brakes;  the  chains  also  are 
shown,  passing  from  the  bars  on  each  side,  each 
round  a  horixontal  pulley  on  the  shaft,  and 
attached  to  the  ends  of  the  breeching.  Thus  it  is 
evident  that,  when  a  cart,  furnished  with  this 
drag,  is  going  down  hill,  the  load,  pressing  the 
breeching  against  the  horses,  draws  the  brake 
tight  by  means  of  the  chain,  and  produces  a 
friction  on  the  nave  proportioned,  in  some  measure, 
to  the  declivity.  When  backing  upon  level  ground,  by  inserting  the  pin  (Jig.  388.  d) 
through  the  bars  of  the  brakes,  the  wheels  will  be  kept  free.  This  drag  is  to  be  applied 
to  the  naves  of  the  carriage  wheels,  with  a  chain  attached,  fastened  to  the  breeching  of 
the  horse,  and  a  small  pin  on  each  side  of  the  shaft  is  to  go  into  the  hole  of  the  bar  of 
the  drag.  If  one  of  the  pins  be  taken  out,  one  wheel  will  be  dragged  and  the  other  not. 
By  leaving  out  both  pins,  the  two  wheels  are  dragged  in  going  down  hill,  by  the 
breeching  bearing  against  the  horse.  The  wheels  will  revolve  round  on  a  level  road,  and 
in  going  up  hill  undrag  themselves.  When  the  wheels  are  braced,  two  or  three  tons'  weight 
have  very  little  pressure  on  the  horse  in  going  down  hilL  If  two  loaded  carts  should 
meet  on  a  narrow  hill,  by  unhooking  the  drag-chain  from  the  breeching,  and  hooking  it 
to  the  tub-chain  rback  chain),  the  horse  can  be  put  back  with  the  greatest  ease  and  safety. 
When  the  horse  is  put  back  against  the  hill,  the  two  pins  must  be  put  in  the  bars  of  the 
drags.  The  drag  consists  of  a  wooden  brake,  applied  round  the  nave  of  each  wheel,  in 
pieces  which  are  encircled  and  connected  by  a  jointed  iron  plate.  The  small  bar  attached 
to  one  end  of  this  brake  slides  freely  through  a  corresponding  hole  in  a  plate  fixed  at 
right  angles  to  the  shaft :  a  hole  is  drilled  through  this  sliding  bar,  for  the  purpose  of 
admitting  a  pin  or  forelock,  chained  to  the  shaft.  To  each  e;id  of  the  breeching  is 
attached  a  chain,  which,  passing  through  a  horixontal  sheeve,  or  puUey,  on  the  upper 
surface  of  each  shaft,  is  ultimately  fixed  to  the  bar  of  the  drag.  While  the  bolts  or  fore- 
locks remain  in  the  holes  behind  the  perforated  plate  before  mentioned,  it  is  evident  the 
brake  cannot  tighten  upon  or  drag  the  wheel;  but,  on  either  of  those  pins  being 
removed,  the  wheels  become  immovable."     (Shmtfi't  Mechanic,  voL  ii.  p.  322.) 

STGOi.  Kneebone^s  drag  for  two-wheeled  carriages  (Jig.  392.)  is  composed  of  a  piece  of 
wrought  iron,  curved  to  die  exact  form  of  the  circumference  of  the  wheel,  with  a  chain, 
ta  be  fiutened  to  the  near  shaft,  to  keep  the  drag  properly  under  the  wheeL  When 
tlM  drag  is  out  of  use  it  may  be  hung  on  hooks,  at  the  under  part  of  the  tail  of  the 
cart.  The  weight  of  this  drag  is  usually  from  sixty  to  ^hty  pounds.  <<  This  simple 
contrivanoe  has  never  failed  to  be  effectual  in  retarding  carts,  or  any  two-wfaeded  car* 
riages,  widle  descending  hills,  taking  off  the  great  biuden  from  the  shaft  horsey  and 
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permitting  tlw  carriage  to  deacend  with  tbe  greateat  eaaa  and  aafeCj  in  tha  moat  moii»* 

tainoua  country.     It  may  be  apptied  to  any  kind  of 
'^^^  road,  and  is  not  sulgect  to  the  inconTenienoe  of  lock* 

ing  poles,  which,  on  rough  roads,  among  looae  stonca 
or  deep  ruts,  are  very  apt  to  overturn  carts  by  the 
sudden  resistance  they  meet  with.  Deep  ruts,  or 
looae  stones,  have  not  been  found  to  lessen  the  ad- 
y  ▼antagcs  of  this  drsg."  (SnUth's  CompetuL  ofPnctieai 
Inventions,  p.  SSS.) 

9761.  TTie  improved  qvarry  cert  has  a  bend  in  its  iron  azle^  which  brings  it  within 
fourteen  inches  c^the  ground,  although  moving  on  wheels  nuMre  than  five  feet  high.  'In 
the  ease  with  which  it  is  drawn,  load^  and  unloaded,  it  is  superior  to  the  common  cart 
in  the  proportion  of  seven  to  three. 

2762.  The  three-wheeled  cart  is  a  low  machine,  on  wheels  about  two  feet  in  diameter, 
the  third  wheel  placed  in  the  middle  before,  and  generally  of  smaller  siie  than  the  two 
others.  It  is  used  for  conveying  earth  or  gravel  to  short  distances,  as  in  canal  and  road 
making;  and  for  these  purposes  it  is  a  most  valuable  machine,  and  in  very  general  use. 

SuAiCT.  2.     Waggona* 

2763.  Waggons  constructed  in  different  forms,  and  of  various  dimensions,  an  made 
use  of  in  different  districts  of  the  kingdom ;  and  for  the  most  part  without  mudi 
attention  to  the  nature  of  the  roads,  or  of  the  articles  which  are  to  be  conveyed  by  them ; 
being,  in  general,  heavy,  clumsy,  and  inconvenient. .  Waggons  require  much  more 
power  in  the  draught  than  carts,  uid  are  far  fiom  being  so  handy  and  convenient,  which 
is  certainly  an  objection  to  them,  though  they  carry  a  much  greater  load.  There  can  be 
no  doubt  that  more  work  may  be  done  in  any  particular  time,  with  the  same  number  of ' 
horses,  by  carts  than  by  waggons,  in  the  general  run  of  husbandry  business,  especially 
where  the  distance  is  small  between  loading  and  unloading.  Waggons  may  perhaps  be 
the  most  proper  sort  of  conveyances  for  different  sorts  of  heavy  loads  to  a  considerable 
distance ;  but  for  home  business,  especially  harvest,  «nd  other  field  work  which  requires 
to  be  speedily  performed,  carts  seem  decidedly  preferable. 

2764.  Waggons,  though  they  may  possess  some  adoantages  over  carts  in  long  journeys, 
and  when  fully  loaded,  th^  editor  of  The  Farmer*s  Magazine  observes,  are  now  admitted 
to  be  much  less  convenient  for  the  general  purposes  of  a  farm,  and  paiticulariy  on* 
occasions  which  require  great  despatch,  as  in  harvesting  the  crop. 

S765.  Om  the  loading  qf  waggons  m\uh  ot  the  value  dcMndi.  "  A  waoon  or  other  carrli^e,  on  Ibor 
wberis  of  equal  diameter,  is  oriighter  draught  than  those  in  oommon  UMrhavIng  the  ftwe  fttix  of  wheels 
of  leat  diameter  than  the  hind ;  but  if  the  IomI  be  placed  on  the  fore  and  hfaid  wbeeb  in  the  aame 
proportion  that  their  diameten  bear  to  one  another,  nearly  all  the  advantages  of  having  wheeb  of  equal 
dlaineter  wiH  be  obtained.  This  proportioning  of  the  load  cannot  at  all  tisMi  be  eflteted  in  carriages  of 
393  the  ordlnarv  description,  even  if  wished :  because  the  bodf  of  the 

vdiide  must  be  equally  filled  with  the  goods  to  be  removed,  or  a  great 
loss  of  room  would  occur/*    (9K  Sa&etey,  in  Mech.  Mag.  vol  xU. 

nai) 

fl76&  numstribationqf  the  load  betueen  the  wheels,  was  to  reader 
the  diflterenoe  in  their  sise  a  matter  of  no  imnovtanoe,  may  be  eflbcted 
by  adopting  a  plan  recommended  by  Badddey.Delbre  quoted.  In  a  sketch 

-' which  this  engineer  has  given  in  the  MeduaUcs*  Magaxime 

unusually  large,  and  are  so  situated 
when  the  body  is  ftiDy  loMled|  with 

, ,  _.  made  to  cairy  the  whole  weight,  by 

placing  it  over  them.  To  admit  of  such  lane  wheels  being  used  the  axle  is  bent,  as  wiU  be  better  seen  by 
r^bning  to  Jig,  381,  which  is  a  section  of  the  hinder  portion  of  the  carriage:  it  wiU  also  be  seen  that 
thU  part  of  the  carriage  la  supported  by  three  springs,  two  only  being  used 
in  the  Itore  part  Simple  as  this  arrangement  may  at  flrrt  sight  appear.  It 
will  be  found  to  possess  a  great  superiority  over  waggons  of  the  usual 
constructioa  The  ease  with  which  great  reofli  may  be  transported  upon 
wheelsH>f  lane  dimensions  has  been  a  long  and  weU  establiahed  foct ;  but, 
at  the  same  ttme,  it  is  one  of  which  the  biUlders  of  carriages  have  never  to 
Ailly  availed  themsetves  as  they  should  have  done.  In  passing  over  a  rough 
or  unerenly  paved  road  (such  as  yet  abound  In  many  parts  of  eur  metra. 
poUs),  a  am^Twheel  sUiks  into  every  UtUe  hoUov,  and  the  axle,  if  noticed, 
woukl  be  found  to  describe  a  line  almost  as  curved  and  Irregular  as  the 
suriace  of  the  road.  A  large  wheel  on  the  same  road  would  partake  but  slighUy  of  Its  inequaUtie^  and 
the  Une  described  by  the  axle  would  be  found  to  devUte  but  Uttle  Item  a  straight  line;  Indwd^^a 


3(^9X^r-^    ^'^^^ 


SSSil/l 


VZI^ 


2767.   2Tte  O&mcejfa-Mir*  w^goi^  according  to  Marshal,  ia  the  beat  in  Ikigland.   By 
means  of  a  crooked  aide-nil,  bending  arehwise  over  the  hind  wheel,  the  bodies  or  fiamea 
of  them  are  kept  low,  without  the  diameter  of  the  wheeb  being  much  Iwaanad.     The . 
bodies  are  fikewiae  made  wide  in  progiertion  to  their  shallownesa,  and  die  wheela  bib  wt 
indiea  wider  than  tboae  of  most  o^  waggons^  wbeveby  advantagaa  is  aaasfim^  top* 
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leads  are  eridently  obtained.  Rudge,  in  his  Purvey  of  the  above  district,  aays,  that  in 
many  districts,  iiiraggons  are  the  principal  carriages  employed  in  getting  in  the  hay,  and 
are  either  full-bedded,  or  with  three-quarter  beds.  The  former  have  the  advantage  of  a 
greater  length. of  bed,  but  are  not  so  convenient  for  turning;  the  latter,  tiiough 
diminished  in  size,  have  the  convenience  of  loddng  the  fore  wheels,  and  turning  in 
alnkost  as  narrow  a  compass  as  a  chaise,  in  consequence  of  the  bed  being  hollowed  out 
on  each  side  near  the  middle,  to  admit  the  exterior  part  or  felloes  of  the  fore  wheels. 
Both  waggons  are  capable  of  carrying  nearly  the  same  weight ;  though  the  former,  being 
deeper  in  the  bed,  is  somewhat  better  adapted  for  the  carriage  of  heavy  articles,  such  as 
biigs  of  com,  &c.  For  the  purpose  of  harvesting,  or  carrying  hay  and  straw,  their  length 
ahd  width  are  increased  by  light  ladders  before  and  behind,  and  of  similar  contrivances 
called  *'  rathes,**  the  whole  length  of  the  sides.  The  ladders  are  put  on  and  taken  off  at 
pleasure,  in  both  kinds,  but  the  side  additions  are  generally  fixed,  exqept  in  the  strait- 
headed,  which  are  in  use  on  the  western  side  of  the  Severn ;  in  these  they  are  made 
removable,  so  as  to  leave  the  bed  quite  naked. 

2768.  The  Berkshire  VMiggon  (Jig.  395.)  is  constructed  on  a  simple  and  convenient 
principle,  not  having  the  usual  height  or  weight  of  other  \vaggons,  while  it  possesses 

. ,  -  sufficient  strength,  and  is  easy  in 

\  ..i=~^^Lm  *^®  draught.     An  improvement 

suggested  is,  that  of  leaving  the 
space  sufficiently  deep  in  the 
body  or  bed  for  the  fore  wheels 
to  lock  round  in  the  shortest 
curve ;  as,  in  the  present  manner 
of  its  construction,  a  great  deal 
.of  time  is  lost  in  turning  at  the  ends  of  the  swarths,  in  carrying  hay,  and  on  many  other 
occasions.  In  this  way  the  inconvenience  may  be  removed,  without  doing  the  smallest 
injury  to  the  symmetry  or  strength  of  the  carriage. 

2769.  The  Norfolk  cart  and  waggon  is  formed  by  adding  a  pair  of  fore  wheels  and  shafb 
to  a  common  cart,  connected  by  a  j^ole  from  axle  to  axle.  It  is  said  to  be  light,  cheap, 
and  convenient,  and  capable  of  carrying  nearly  as  much  hay  or  straw  as  the  Berkshire 
waggon. 

2770.  RootCi  patent  waggon  (Jig.S96. )  is  a  contrivance  whereby  the  same  carriage  may, 
in  a  few  minutes,  be  changed  by  the  driver  into  two  complete  tip-carts  of  the  common 


dimensions,  and  applicable  to  an  the  uses  of  carts  in  general,  or  into  one  waggon,  so 
complete,  that  a  narrow  inspection  is  necessary  to  distinguish  it  fix>m  a  common  waggon. 
The  carts  have  a  contrivance  (a  a)  to  render  them  more  safe  and  easy  to  the  horse  in 
going  down  a  hill,  and  have  movable  side-ladders  (6  6),  which  will  be  found  of  great  use 
in  carrying  com,  bark,  &c  It  nuiy  be  constmcted  with  perfect  facility  by  the  wheel- 
wrights of  any  county ;  its  shape  and  particular  dimensions  can  be  suited  to  the  wishes 
of  the  owner,  or  to  the  local  fashion  of  his  neighbourhood.  The  result  of  considerable 
experience  and  enquiries  enables  its  inventor  to  state,  that  it  may,  in  any  county,  be 
completed  for  about  five  pounds  more  than  the  cost  of  two  common  carts.  It  musty 
however,  be  admitted  to  be  somewhat  n^ore  chimsy  than!  a  common  waggon. 

2771.  Gordon*^  one-horse  waggon  (Jig,  S97. )  is  a  very  scientifically  designed  machine. 
The  wheels  are  cylindrical,  and  of  the  breadth  of  six  inches.  The  draught  is  by  what  is 
called  a  draught  spring.  {Jig,  398.)  **  By  these  draught  springs,  **  the  inventor  says, 
**  a  carriage  wUl  be  put  into  motion  by  little  move  than  half  of  the  power  that  would 
be  neceasary  without  them,  ai^d  the  benefit  will  continue  during  all  the  time  that  the 
CMTiage  may  be  continued  in  motion ;  but  the  benefit  will  be  lessened  as  the  speed  of 
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hones  will  not  be  bo 
When  several  beasts 
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Increased,   the  projectile  or  forward  force  being  increased  in  aid 

3^7  i  rri_  ir.j»_.-       ^rs-  ®^*^    Tugs, 

which        are 

the     greatest 

cause  of  the 

restiveness  of 

horses,       are 

prevented  by 

^  these  springs, 

~   and  jolts  are 

very      much 

lessened;  and 

carriages  and 

soon  worn  out ;  and  the  motion  of  carriages  will  be  much  easier.'* 

are  employed  to  draw  any  carriage,  each  should  be  attached  by  one 

of  these  springs,    llie  advantage  is  said  to  be  obtained  by  the 

spring  being  squeesed  together,  in  some  di^ree,  before  the 

carriage  can  be  set  in  motion ;  and  the  exertion  of  the  spring 

to  expand  itself  pulls  the  carriage  with  so  much  force,  which 

is  added  to  the  force  exerted  by  the  beast.     Sir  Alexander 

Gordon,  the  inventor,  is  said  to  have  employed  carriages  of 

this  sort  himself,  but  they  have  never  come  into  general  use. 

Messrs.  Morton  of  Leith  Walk  perfectly  understand  their 

construction,  and  their  details  are  recorded  in  the  Farmer'i 

Magaxifte,  vols.  xviL  and  xx. 

2772.  Light  waggons  drawn  by  one  horse  are  reconunended 
for  general  use  where  roads  are  hard  and  smooth,  and  not 
hilly.  Mr.  Stuart  Menteath  uses  them  at  Closebum  in 
Dumfriesshire,  and  frequently  draws  from  a  ton  and  a  half  to 
two  tons  in  a  waggon  weighing  not  more  than  nine  cwt. 
drawn  by  one  horse. 

Sect.  VI I L     Machines  for  threshing  and  otherwise  pnparing 
Com  for  Market, 

2773.  Threshing  and  preparatory  machines  include  threshing 
— i ^^ — "T^^  *^^  winnowing   machines,    and  awn  and  smut  machines. 

*  ^    ^       Threshing  machines  are  common  in  every  part  of  Scotland,  on 

fiorms  where  the  extent  of  tillage-land  requires  two  or  more  ploughs ;  and  they  are  every 
year  spreading  more  extensively  in  England  and  Ireland.  They  are  worked  by  horses, 
water,  wind,  and,  of  late,  by  steam ;  and  their  powers  and  dimensions  are  adapted  to  the 
various  sizes  of  farms.  Water  is  by  far  the  best  power ;  but,  as  a  supply  cannot  be 
obtained  in  many  situations,  and  as  wind  and  steam  require  too  much  expense  for  most 
farms,  horses  are  employed  more  generally  than  any  other.  Where  windmills  are 
erected,  it  is  found  necessary  to  add  such  machinery  as  may  aUow  them  to  be  worked  by 
horses,  occasionally,  in  very  calm  weather ;  and  the  use  of  steam  must  be  confined,  for 
the  most  part,  to  tlie  coal  districts. 

fi774i.  Tke  operation  qf  separating  the  grain  from  the  straw  wai  long  perlbnncd  by  the  flail,  to  ths 
manifest  injunr  of  both  the  Armer  and  the  community ;  for  ihougfa  in  soiDe  cases  the  work  was  tolerably 
well  perfoiiued,  yet  in  a  great  minority  of  initances  it  was  otherwise  A  quantity,  perhaps  equal  to  the 
average  of  the  seed  sown,  was  lost  even  in  the  best  cases :  but,  where  the  allowance  to  the  thresher  was  either 
a  pnmortioQ  oC  the  produce,  known  by  the  name  of  lot,  generaUy  a  twenty.flfth  part ;  or,  when  be  was 
pmd  in  money,  at  so  much  per  boll;  the  temptation  to  do  the  work  in  a  slovraly  manner  was  so  great,  that 
a  quantity,  perhaps  double  what  was  required  for  seed,  was  lost  upon  many  terms;— an  evil  that  did  not 
escape  the  notice  of  intelligent  nTen,  by  several  of  whom  attempts  were  made  to  iuTent  something  that 
would  do  the  work  more  perfectly ;  this,  therefore,  seems  to  have  led  to  ths  oooatruction  and  use  of  this 
valuable  machinei 

2775.  Tkejtrst  thrnktrng-maekine,  as  before  observed  (795.),  was  invented  by  Mensies,  brother  to  the 
then  sheriff.dnmte  of  East  Lothian ;  the  machinery  was  driven  by  a  water.wbesl,  which  put  in  motion  a 
number  of  flails,  of  the  same  kind  with  those  used  in  threshing  by  the  hand.  Trials  made  with  these 
machines  were  so  fiur  satisfkctory,  that  a  great  deal  of  work  was  done  in  agtiven  time ;  but,  owing  to  the 
vdocity  required  to  do  the  work  perfectly,  they  soon  broke,  and  the  inventton-Ml  into  disgrace 
.  S77&  Amaker  attempt,  same  time  in  the  year  1758,  was  made  by  a  flumer  in  the  parish  of  Dumblaop 
in  Perthshire.  His  machine  was  constructed  upon  principles  simiuur  to  the  fl&x-mill,  having  an  upright 
shaft  with  four  arms  enclosed  in  a  cylinder,  three  and  a  half  feet  in  height  and  eight  in  diameter,  within 
which  the  shaft  and  its  arms  were  turned  with  considerable  velocity  bv  a  water-wheeL  The  sheaves, 
being  presented  by  the  hand,  were  let  down  feom  the  top  upon  the  arms,  by  which  the  grain  was  beat  out, 
and,  together  with  the  straw,  descended  through  an  opening  in  the  floor,  where  they  were  separated  by 
ridtues  and  fiinners,  also  turned  by  the  water. wneeL 

8777.  A  third  attempt,  about  twenty  years  after,  was  made  by  Elderton,  near  Alnwick,  and  Smart,  at 
'Wack,  both  nearly  about  the  same  time  Their  machine  was  so  constructed  as  to  act  by  rubbing,  in  place 
of  beaUng  out  the  grain.  The  sheaves  were  carried  between  an  indented  drum,  about  six  feet  in 
diameter,  and  a  number  of  rollers  of  the  same  description  ranged  around  it,  towards  which  they  w«re 
pressed  bv  firings,  in  such  a  way  as  to  rub  out  the  grain  when  the  drum  was  turned  round.  Upon  trial, 
this  machine  was  also  found  ineflbctual,  as  along  ^ith  its  doing  very  little  work  in  a  given  time,  ft  bruised 
the  grain,  and  so  materially  hurt  its  appearance  as  to  lessen  its  vahie  considerably  in  the  market 

Ff  « 
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fiTTa  The  fnaehhu,  in  it$  then  *mper/ee*  state,  wu  seen  by  the  late  Sir  Fnmclt  Klnloch,  Bart  of 
GUmecton,  a  gentlenuin  well  aoqiiaiDted  with  mechanics,  and  who  had  paid  much  attention  to  coontiy 
aflkirs :  it  occurred  to  him  that  the  machine  might  be  rendered  more  perfect  br  encloeiog  the  drum  in  a 
fluted  cover,  and  fixing  on  the  outaide  of  it  four  fluted  pieces  of  wood,  capid>le  of  being  raised  a  little  ftom 
the  circumference  by  springs,,  in  such  a  way  as  to  presa  against  the  fluted  cover,  and  to  rub  out  the  grain 
as  the  sheaves  passed  between  them ;  but,  after  rmeatcd  trials,  it  was  found  to  bruise  the  grain  nearly  as 
much  as  the  model  firom  which  it  was  copied.  In  that  state  it  remained  for  some  time,  and  was  afterwards 
sent  by  Sir  Francis  to  a  very  worthy  and  Ingenious  character,  Meikle  of  Know  Mill,  in  his  neighbouriiood, 
a  millwright  by  profession,  who  had  for  a  venr  considerable  time  employed  bis  thoughts  upon  the  same 
sutaiect  After  much  consideration,  and  several  trials,  it  appeared  to  Meikle  that  the  purpose  of  separating 
the  grain  fVom  the  straw  roisht  be  accomplished  upon  a  principle  diflbrent  tnaa  any  Uiat  had  hitherto 
been  attempted,  namely,  by  skutchcs  acting  upon  the  sbeeves  by  their  velocity,  and  beating  out  the  grain. 
In  place  of  pressing  or  rubbing  it  out ;  accordingly  a  model  was  constructed  at  Know  Mifi,  in  which  the 
gram  was  beat  out  by  the  drum,  to  which  it  was  presented  through  two  plain  fecding-rollers,  which  were 
afterwards  altered  for  fluted  ones.  The  first  machine  on  a  large  scale,  executed  upon  this  principle,  was 
done  by  a  son  of  Meikle's,  for  Stein  of  Kilbagie,  in  the  year  1786,  which,  when  finished,  performed  the 
work  to  the  satisfaction  of  all  parties,  and  established  Meikle's  principle  of  beating  out  the  com  as  superior 
to  all  others.    This  superiority  it  still  maintains,  and  is  likely  ever  to  do  sa 

S779.  Many  improvements  have  been  made  on  these  machines  since  their  introduction.  One  of  the  most 
useful  of  these,  perhaps,  is  the  method  of  delivering  the  straw,  after  it  has  been  separated  ttam  the  oom 
by  the  circular  rake,  to  what  is  called  a  traveUing-shaker,  which  carries  it  to  the  straw-bara  This  shaker, 
which  revolves  like  the  endless  web  used  in  cotton  and  other  machinery,  is  composed  of  small  rods,  placed 
so  near  as  to  prevent  the  straw  ft-om  fUiing  through,  while  any  thrashed  corn  that  may  not  have  been 
formerly  separated^  drops  from  it  in  its  progress,  instead  of  fdlUng  along  with  it,  where  it  would  be  trodden 
down  and  lost 

2780.  Improved  mode  qf  yoking  the  horses.  It  is  well  known  that  the  work  of  horses  in  thresh ing.milla 
is  unusuallv  severe,  if  contmuecT  fbr  any  length  of  time;  that  they  sometimes  draw  unequally;  that  they, 
as  weH  as  the  machine  itself,  are  much  injured  by  sudden  jerks  and  strains,  which  are  almost  unavoidable ; 
and  that,  from  this  irregularity  in  the  impelling  power,  it  requires  much  care  in  the  nuin  who  presents 
the  corn  to  the  rollers,  to  prevent  bad  threshing.  It  is  therefbre  highly  desirable  that  the  labour  should 
be  equalised  among  the  horses,  and  the  movements  of  the  machine  rendered  as  steady  as  poasiUfc  A 
method  of  yoking  the  horses  in  such  a  manner  as  compels  each  of  them  to  take  his  proper  share  <rf'  the 
labour  has  accordingly  l)een  lately  introduced,  and  the  necessary  apparatus,  which  is  neither  complicated 
nor  expensive,  can  be  added  to  any  machine  worked  by  animal  power.  {Fcarmer*s  Mtuaadne,  vol  xUL 
(k  ?7a ;  ^  S754.  and  278&  and^.  38&  399.  and  4000 

S781.  Winnowing  machines  added.  All  well  constructed  threshing  milb  have  one  winnowing  machine, 
which  separates  the  chaff  fVom  the  com  before  it  reaches  the  ground :  and  a  second  sometimes  receives 
H  fl-om  tne  first,  and  gives  it  out  ready  for  market,  or  nearly  sa  If  tike  height  of  the  building  docs  not 
admit  of  this  bst  addition,  a  separate  winnowing  machine,  when  the  miM  is  of  great  power,  is  driven  by 
a  belt  fh»m  it    In  either  of  these  ways  there  is  a  considerable  saving  of  manual  labour. 

Si7H8L  Advantages  </  threshing  machines.  With  a  powerful  water-mill,  the  editor  of  711^  Farmer** 
Magazine  observes,  it  cannot  be  doubted,  that  com  is  threshed  and  dressed  at  no  more  expense  than 
must  be  incurred  for  dressing  alone,  when  threshed  with  the  flail  Besides,  the  com  is  more  eom]detely 
detached  fVom  the  straw ;  and,  by  being  tlireshed  expeditiously,  a  good  deal  of  it  may  be  preserved  in  a 
bad  season  which  would  have  spoiled  in  a  stack.  The  great  advantage  of  transferring  forty  or  fifty 
quarteis  of  grain  in  a  few  hoars,  and  mider  the  eye  of  the  owner,  fVom  tlie  yard  to  the  granary  or  marked 
is  of  itself  sufllcient  to  recommend  this  invaluable  machine,  even  though  there  were  no  saving  of  expense. 

27&3l  The  specific  advantages  resulting  Ji-om  the  use  qf  the  threshing  machine  are  thus  stated  in  The 
Code  qf  Agriculture :  1.  From  the  superiority  of  this  mode,  one  twentieth  part  more  com  is  gained  tram 
the  same  quantity  of  straw  than  by  the  old-fashioned  method.  SL  The  work  is  done  more  expeditiously. 
S.  Pilfering  is  avoided.  4l  llie  grain  is  less  subject  to  injury.  5.  Seed  corn  can  he  procured  without 
difficulty  from  the  new  crops,  for  those  to  be  sown.  C  The  market  may  be  supplied  with  grain  more 
quickly  in  times  of  scarcity.  7.  The  straw,  softened  by  the  mill,  is  more  usefUl  for  feeding  cattle  a  If 
a  stack  of  corn  be  heated  it  may  be  threshed  in  a  day,  and  the  grain,  if  kiln-dricd,  will  be  preserved,  and 
rendered  fit  for  use  9.  The  threshins-mill  lessens  the  injury  fWnn  smutty  grain,  the  balls  of  smut  not 
being  broken,  as  when  beaten  by  the  flail :  and,  10.  By  the  same  machine  the  ^ain  may  be  separated 
flrom  the  chafP  and  small  seeds,  as  well  as  from  the  straw.  Before  the  invention  of  threshmg-milb  farm, 
servants  and  labourers  endured  much  drudgery ;  tlie  large  corn  farmer  sustained  much  damage  flrom  bad 
threshing ;  and  had  much  trouble,  vexation,  and  Ion,  ttom  careless  and  wicked  servants ;  but  now,  since 
the  introductien  of  this  valuable  machine,  all  his.  difflculties,  in  these  respects,  are  obviated. 

S784.  The  adifosuage  that  might  be  derived  by  thepubtie,  were  threstung  mills  used  in  every  case,  for 
separating  com  f^om  the  stzaw^  is  thus  esttanatcd  by  Brown  of  Markle :— ^ 
■*- "- ' -* — " •-  "-  ■" — "  «netwMiticihpsxtafthepvodiice,  orinqiisrttti. 
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9785.  A  variety  ff  ihreshing  machines  have  been  made  in  England,  both  on  tlie 
rubbing  and  beating,  or  scutching,  principle,  and  some  combining  both  modes ;  but  none 
have  been  found  to  answer  the  purpose  of  separating  the  grain  from  the^str&w  so  well  as 
those  of  Meikle^  which  is  the  kind  exclusively  used  in  Scotland  and  the  north  of 
England. 

S786.  Meikle*8  two-hone  tkreakmg  nutchine,  mth  the  ntw-mvented  ffoking  appcaratut 
(Jig,  399.  and  400. )>  is  the  smallest  size  of  horse  engine  which  is  made.  From  the 
lunbers,  or  hanging  pieces  (a),  by  which  the  cattle  draw  when  working  this  machine, 
proceed  the  chains  or  ropes  to  which  the  horses  are  yoked,  these  chains  or  ropes  being 
united  by  an  iron  frame,  placed  upon  a  lever,  having  Kberty  to  turn  on  a  bolt ;  one 
end  of  each  of  two  single  ropes  is  fixed  to  this  iron  frame,  and  upon  their  other  e^ids 
are  fixed  small  blocks ;  in  each  of  which  is  placed  a  running  sbeeve,  and  over  these 
sheeves  pass  double  ropes  or  chains.  One  horse  is  yoked  to  these  chains  at  the  one  ■rm, 
and  one  at  the  other  arm,  so  that  the  chains  or  ropes  by  which  they  draw,  being  con- 
nected bv  the  blocks,  and  the  sheeves  having  liberty  to  move  either  way,  if  one  of  the 
horses  ruaxes,  immediately  the  other  presses  the  collar  to  his  shoulders.  For  instance, 
If  the  horse  yoked  to  the  chains  at  one  arm  (Jig.  400.  o)  were  to  relax,  then  the  one  yoked 
at  the  other  (6)  would  intrtantly  take  up  his  rope,  and  puU  the  collar  hard  to  hia  shoulders. 
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■o  that  the  luy  hone  must  either  exert  himself  or  be  drawn  Inckward,  until  the  hoolu, 
to  which  he  is  yoked,  rest  on  the  limbers.     Thus  each  horse  spurs  up  his  fellow,  they  being 


C3^ 


both  connected  by  the  ropes  and  sbeem;  tbcir  excrtxms  an  united,  so  as  to  form  cnt 
power  apphed  to  the  machine,  instead  of  two  powen,  independent  of  one  another.  By  this 


400 


means  the  draught  will  always  press  the  collars  equally  upon  the  horses'*  eihoulders,«nd, 
though  they  are  working  in  a  circle,  yet  the  strains  of  the  draught  must  press  fairly,  or 
equally,  on  their  shoulders,  without  twisting  their  bodies  to  either  side.  This  advantage 
cannot  be  obtained  in  the  common  way  of  yoking  horses  in  a  threshing  machine,  unless  the 
draught-chains  on  each  side  of  the  horse  be  made  in  exact  proportion  in  length  to  the 
diameter  of  the  circle  in  which  he  walks,  or  the  chain  next  to  the  centre  of  the  walk  be  made 
a  little  shorter  than  the  one  farthest  from  it,  which  is  often  neglected ;  but  in  this  way  of 
yoking  the  horses,  the  strain  of  the  draught  will  naturally  press  equally  on  his  slioulden 
when  pulling,  which  of  course  must  be  less  severe  on  the  animal  when  walking  in  a  circle. 
2787.  The  advantages  oftfdt  method  of  yoking  horttt  to  a  threshing  machine,  which  was 
invented  by  Walter  Samuel,  blacksmith  at  Niddry,  in  the  county  of  Linlithgow,  have 
been  fully  ascertained  by  experience,  and  acknowledged  by  the  most  intdligent  farmera 
in  Scothind.     They  are  as  follows : — 

lit,  Tbe  venr  (lest  comparative  ease  obuined  tea  the  cattle.  In  thli  the  heaviest  part  of  their  work. 
Thia,  without  doubt,  if  a  real  Mvlng  of  labour ;  for  it  ia  no  exaggeration  to  affirm,  that  five  bonea,  yoked 
by  this  apparatua  to  a  threshing  machine,  will  pCTform  with  equal  ease  the  labour  of  six  hofses,  of  equal 
•trength  and  wel^t,  yoked  in  the  common  way,  each  horse  being  independent  of  tbe  rest 

Sdly,  A  very  great  laving  retulu  in  tbe  tear  and  wear  of  the  machine,  from  the  regularity  and  nnl- 
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formlty  of.  the  morement  ThU  will  be  acknowledged  bj  any  Judge  of  the  lubsfect  whowitnetset  Che 
perfbrmance.  The  fudden  Jerks  and  strains  that  generally  take  place  in  the  usual  way,  are  found  to  be 
quite  removed ;  the  jnachincry  moTing  with  the  same  kind  of  unitbrmity  as  if  driven  by  water.  In  oanae> 
quenca  oT  which  the  work  Is  better  performed,  and  that  in  a  very  perceptible  degree. 

2788.  Meikle's  water  threshing-machine  (Jig.  401.)  is  the  preferable  engine,  when  a 

supply  of  water  can  be 
obtained.  The  main  axle 
or  shaft  (a),  upon  which  is 

V^  fixed  the  water-wheel  (6), 

has  placed  upon  its  dx~ 
cumfereiicccast-metal  seg- 
ments  (c')>  the  teeth  of 
which  turn  the  pinion 
which  is  fastened  on  the 
axle  of  the  threshing- 
drum;  the  platform,  on 
which  Uie  unthreshed  com 
is  spread,  joins  the  feecT 
ing  rollers,  that  conduct 
the  com  forward  to  the 
;\/sJ  ~  .    " — ~~  threshers;  next  the thresh- 

ng-drum  is  the  straw-shaker,  driven  by  a  leathern  belt,  passing  over  a  sheeve,  fixed  on 
an  iron  spindle  connected  with  the  axle  of  the  water-wheel  and  the  sheeve  on  the  axle 
of  the  shaker. 

2789.  Meikle's  threshing  machine  to  be  driven  by  water  or  by  fovr  horses  (Jig.  402.),  is 
a  powerful  and  convenient  engine,  as  advantage  may  be  taken  of  water  when  it  is 


abundant,  and  in  dry  seasons  horses  can  be  applied.  To  this  machine  the  improvea 
apparatus  for  yoking  the  horses  is  appended,  and  by  the  simple  operation  of  varying  the 
positions  of  the  pinions  on  the  common  shaft  (a),  which  communicates  with  the  water  and 
horse-wheel  (6,  c),  threshing  may  be  carried  on  without  interruption,  either  with  the  water 
or  the  horses  separately ;  or  a  small  quantity  of  water  may  be  applied  to  assist  the  horses 
at  any  time,  when  a  sufficient  supply  of  water  cannot  be  obtained  to  impel  the  machine 
alone. 

2790.  MeHde*s  threshing  machine  to  be  driven  either  by  wind  or  six  horses  {Grav^ 
PI.  XII.)  is  a  powerful  but  costly  erection.  On  large  com  farms,  however,  it  will 
f^lswer  to  erect  such  machines ;  and  there  are  frequent  instances  in  Berwickshire  and 
Northumberland,  of  farmers  incurring  that  expense  on  the  security*  of  twenty-one  years* 
leases.  The  machinery  of  the  wind  power  of  this  machine  is  fitted  up  with  a  small 
van  to  turn  the  large  ones  to  face  the  wind,  and  with  the  noachinery  necessary  to 
roll  on  or  off  the  sails  according  to  its  increase  or  diminution ;  by  which  means  the 
natarally  imsteady  power  of  wind  is  rendered  as  regular  as  that  of  horses  or  water. 
The  threshing  part  of  this  machine  contains  the  usual  apparatus,  and  also  a  complete 
set  of  fanners  and  screens  for  cleaning  the  com.  To  the  board  upon  which  the 
unthreshed  grain  is  spread,  and  introduced  between  the  feeding  rollers,  succeeds  the 
drum,  with  the  threshers,  or  beaters,  fixed  upon  the  extremity  of  its  arms;  then  the 
shaker,  that  receives  the  straw  from  the  threshing  drum,  and  conveys  it  to  Uie  second 
shaker,  by  which  it  is  thrown  down  a  sloping  search,  either  on  the  low  floor,  or  upon  a 
sparred  rack,  which  moves  on  rollers,  turned  by  the  machine,  and  by  this  means  is  con- 
veyed into  the  straw-shed,  or  else  into  the  bam  yard.  One  scarce  is  placed  below  the 
threshing-drum ;  and,  while  the  drum's  circular  motion  throws  out  the  straw  into  the 
straw-shaker  which  conveys  it  to  the  second  shaker,  the  chaff  and  grain  pass  at  the  same 
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time  down  through  a  Marce  or  spanopd  rack  into  the  hopper^  which  oonveys  it  into  th« 
fanners.  By  the  fanners  the  com  is  separated  from  the  chaff*,  the  clean  grain  running 
out  at  the  opening,  and  the  chaff*  or  any  light  refuse  blowing  out  at  the  end  by  the 
rapid  motion  of  the  fans,  which  are  driven  by  a  band  or  rope  from  a  sheeve  placed  upon 
the  axle  of  the  thresliing-drum,  and  passing  over  the  sheeve  fixed  upon  the  pivot  of 
the  fans. 

2791.  MeUde**  threihmg  machine  to  be  impelled  by  steam  u  the  same  arrangement  of 
interior  machinery,  with  a  steam  engine  outside  of  the  bam  connected  by  a  shaft  in  the 
manner  of  the  wind  and  water  machines. 

2792.  Portable  threshing-machineSf  to  be  fixed  in  any  bam,  or  in  the  open  field,  for 
threshing  the  crops  of  snudl  farms,  or  for  other  purposes  of  convenience,  are  diffeiemlj 
contrived.  Except  the  hand  machine,  already  described  (§  2546.),  all  o£  them  work  1^ 
horses,  and  generally  by  one,  or  sit  most  two.  The  most  complete  have  a  large  fiame  of 
separating  beams,  into  which  the  gudgeons  of  the  larger  wheels  work,  and  which  retains 
the  whole  of  the  machinery  in  place.  In  general  there  are  no  fanners ;  but  sometimes  a 
winnowing  machine  is  driven  by  a  rope  from  the  threshing  machinery.  Such  machines 
are  considerably  more  expensive,  in  proportion  to  their  power,  than  fixed  machines ;  they 
are,  therefore,  not  much  used,  and  indeed  their  place  might  ofien  be  profitably  supplied 
by  the  hand  machine.  Portable  threshing  machines  are  very  common  in  Suffolk.  It  is 
not  unusual  in  that  county,  for  an  industrious  labourer  who  may  have  saved  301,  or  40^ 
to  own  one,  which  is  moved  from  place  to  place  on  two  wheels,  and  woriced,  when  fixed, 
by  three  or  four  horses.  The  horses  and  other  labourers  are  supplied  by  the  fiumer ; 
and  the  owner  of  the  machine  acts  as  feeder.  The  quantity  threshed  is  from  fifteen  to 
twenty  quarters  a  day.  Reaping  machines,  and  steam  ploughing-machines,  will  probably 
in  a  few  years  be  owned,  and  let  out  for  hire  in  a  similar  manner. 

2793.  IFeir't  portable  two-hor$e  power  threslung  machine  is  one  of  the  best  in  England. 
The  com  is  threshed  on  Meikle's  skutching  principle,  and  is  sometimes  suf^lied  by  fiuted 
rollers,  and  sometimes  introduced  through  a  hopper  directly  over  the  drum ;  a  mode  which 
b  found  not  to  break  the  straw  so  much  as  the  common  mode. 

2794.  Lester'i  portable  Ihreshmg-macldne  received  the  straw  without  the  intervention 
of  rollers,  and  separated  the  com  entirely  by  mbbing.  It  was  an  ingenious,  but  very  im- 
perfect, machine,  and  never  came  into  use. 

2795.  ForreU  of  S/iifnatt  portable  threshing  machines  have  been  employed  in  severs! 
parts  of  Warwickshire,  Shropshire,  and  the  adjoining  counties.  It  combines  the  rubbing 
and  skutching  methods,  but  does  not  perform  either  perfectly.  Meikle's  machines,  in 
fiKt,  can  alone  be  depended  on,  for  completely  separating  the  grain  from  the  straw ;  though 
some  others  may  render  the  straw  less  ineligible  for  thatch,  or  for  gratifying  the  present 
taste  in  litter  of  the  London  grooms. 

2796.  The  smui  machine  (Jig.  403.)  is  the  invention  of  Hall,  late  of  Ewel  in  Surrey, 

now  of  the  Prairie  in  the  United  States.  It  re^ 
sembles  that  used  for  dressing  flour,  and  consists 
of  a  cylinder  perforated  with  small  holes,  in  the 
inside  of  which  are  a  number  of  brushes,  which 
are  driven  round  with  great  rapidity.  The  wheat 
infected  with  smut  is  put  into  the  cylinder  by  a 
hopper  (a),  and  the  constant  friction  occasioned 
by  the  rapid  motion  of  the  bruithes  (b)  eff*ectuaUy 
separates  the  smutty  grain,  wliich  is  driven  out  1^ 
the  holes  of  the  cylinder.  Hall  finds  that  it  re- 
quires much  more  power  to  clean  wheat  by  this 
machine,  than  to  dress  flour.  A  machine  on  tlus 
construction  might  be  a  very  useful  appendage 
to  every  threshing  machine,  for  the  purpose  of 
effectually  cleaning  aU  wheat  intended  for  seed, 
or  such  wheat,  meant  for  the  market,  as  had  a 

-i  y  ^  great  proportion  of  smut  in  it.    {Steventon*s  Sur^ 
*•'       rey,  p.  141.) 

2797.  MitchdCs  kttmmeUmg  machm^  {fig-  404.)  is  the  invention  of  a  millwright  of 
that  name  in  the  neighbourhood  of  Elgin,  and  it  has  been  very  generally  added  to 
threshing  machines,  in  the  barley  districts  of  Scothmd,  for  the  purpose  of  separating  the 
awns  from  the  grains  of  barley.  It  operates  on  the  scutching  principle,  and  is  composed 
of  a  scutcher  consisting  of  a  spindle,  at  the  top  of  which  is  fixed  a  wheel  for  putting  it  in 
motion,  and  between  tliis  wheel  and  its  lower  extremity  three  tier  of  scutching  arms  (a) ; 
each  scutcher  is  composed  of  two  pieces  forming  a  cross  (6),  and  bevelled  at  the  edges  to 
prevent  them  from  cutting  the  barley  in  the  operation  of  hummelling  (c).  The  scutcher 
revolves  in  a  cylmder  (d),  into  which  the  barley  passes  through  a  spout  {e  e)  from  a  ho|^ier 
placed  over  the  machine.    ThecyUnder  may  either  be  of  wood  or  cast  iron,  and  the  frane- 
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^  S798.  To  take  the  mnufrom  barley  where  a  threMig  machine  it  used,  a  notched  spar, 
lined  on  one  side  with  plate  iron,  and  just  the  length  of  the  rollers,  is  fixed  by  a  screw 
bolt  at  each  end  of  the  inside  of  the  cover  of  the  drum,  about  the  midjdle  of  it,  so 
that  the  edge  of  the  notched  stick  is  about  one  eighth  of  an  inch  from  the  arms  of  the 
drum  as  it  goes  round.  Two  minutes  are  sufficient  to  put  it  on,  when  its  operation  is 
wanted,  which  is,  when  putting  through  the  barley  the  second  time ;  and  it  is  as  easily 
taken  ott.    It  rubs  off  the  awns  completely. 

^  S799.  A^  cheap  method  qfhummeUing  barleut  where  a  threshing  machine  is  in  use,  con- 
sists in  haying  a  second  cover  for  the  drum  Uned  with  tin,  having  small  holes  perforated 
in  it  in  the  manner  of  a  grater,  and  the  rough  side  externaUy.  The  grain  being  sepa- 
rated from  the  straw  in  die  ordinary  way, 

the  grated  cover  is  to  be  substituted  for  the        I  406 

conunon  one,  and  the  grain  passed  through 

a  second  time.  This  mode  is  said  to  succeed 

as  well  as  any  other.  {Farm.  Mag,  voL  xiii. 

p.  443.) 

2800.  Hand  hummelUng  machines  (Jigs, 

405.  and  406.)  are  in  use  in  Lincolnshire 

and  other  parts  of  England,  where  barley 

is  much  cultivated,  and  where  threshing 

machines  are  little  in  use.    (Gard,  Mag, 

voL  v.) 

SscT.  IX.  Mechanical  and  otfterjixed  Ajtparalus,  f»r  the  Preparation  of  Food  for  Cattlef 
and  for  grinding  Manure, 

3801 .  The  principal  Jbod-preparing  conirivancet  are,  the  steamer,  boiler,  roaster,  breaker 
or  bruiser,  and  grinder. 

2802.  An  apparatus  for  beaming  food  for  cattle,  the  editor  of  The  Farmer's  Magazine 
observes,  shoula  be  considered  a  necessary  appendage  to  every  arable  and  dairy  farm  of 
a  moderate  size.  The  advantage  of  preparing  different  sorts  of  roots,  as  well  as  even 
grain,  chaff,  and  hay,  by  means  of  steaimng  apparatus,  for  the  nourishment  of  catde, 
begfais  now  to  be  generally  understood.  It  has  been  long  known  that  many  sorts  of  rdMs, 
and  particidarly  die  potato,  become  much  more  valuable  by  undergoing  this  sort  of  pre- 
paration ;  and  it  is  equally  well  known  that  when  thus  prepared  they  have  been  employed 
alone  as  a  substitute  for  hay,  and  with  cut  chaff,  both  for  hay  and  corn,  in  the  feeding  of 
horses,  as  well  as  of  other  arumals.  To  a  farmer  who  keeps  many  horses  or  cattle,  or 
even  swine  or  poultry,  ifae  practice  of  boiling  their  food  in  steam  is  so  great  a  saving  and 
advantage,  that  it  deserves  the  most  partictdar  attention.  Though  potatoes  have  often  been 
given  raw  to  both  horses  and  cattle,  they  are  found  to  be  infinitely  preferable  when  cooked 
by  steam,  as  they  are  rendered  thereby  much  drier  and  more  nutritive,  and  better  than 
when  boiled  in  water ;  this  has  been  long  since  shown  by  the  experiments  of  Wakefield  of 
Liverpool,  who,  in  order  to  ascertain  it,  fed  some  of  his  horses  on  steamed  and  some  on 
raw  potatoes,  and  soon  found  the  horses  fed  on  the  steamed  potatoes  had  greatly  the.advan- 
tage  in  every  respect.     Those  on  the  steamed  potatoes  looked  perfectly  smooth  and  sleek. 


B6oKlV. 


STEAMIKG  APPARATUS. 


«41 


while  the  (fthen  w«re  q«dto  roagh.  '  Eodertim  dso  fouod  them  uselVd  fmletfd  of  cAm; 
■nd  the  extenstye  and  occunte  triab  of  Curwcn  have  placed  the  utility  and  advantage  ef 
tham  in  thia-«i^  beyond  all  djapute.  Curwcn  haa  found  that  in  their  preparation  in  thia 
way  thiejriute  of  the  potato  is  about  one  eighteenth  part,  and  that  straw  whim  given  along 
with  t^em  answen  aa  well  as  liay,  aa  the  hones  keep  their  condition  and  do  tbeis.work 
equally  welL  <  "^       "^^ 

8803.  jM  sUfiming  uppamka  on  a  grand  teale  has  been  erected  at  Workington,  by 
Curwen,  of  whicii  an  accurate  ground  plan  and  section,  with  a  copious  description, 
are  given  m  The  (hmpUte  Farmer^  One  erected  by  the  Duke  of  Portland,  chiefly  for 
steaming  hay,  will  be  afterwards  described. 

S804.  An  economical  Mteammg  and  watUng  machine  has  been  described  by  Orey^  bk  hb 
Implements  of  Hvebandryt  4*^.  The  parts  of  this  machine  Bfe  few  and  simple ;  the 
potatoes  are  washed,  and  emptied  into  a  large  chest  to  drip ;  an^  when  a  sufficient  quan- 
tity is  washed,  this  chest,  by  a  motion  of  the  crane,  empties  itielf  into  a  steaming-boz, 
placed  almost  immediately  over  the  boiler ;  by  which  means  a  large  quantity  of  potatoes 
or  other  materials  are  steamed  at  once.  The  chief  advantage  attending  the  use  of  this 
simple  steaming  apparatus,  he  says,  consists  in  saving  manual  labour  in  lifting  on  and  off 
the  tubs  for  holding  the  potatoes,  or  other  mati*rials  to  be  steamed ;  also  in  lessening  the 
expense  of  erection,  and  repairs  of  leaden  or  copper  pipes,  tum^^ocks,  &c.  Its  superiority 
over  one  with  a  number  of  steaming-jtubs,  especially  in  a  large  operation,  will  be  at  once 
perceived  by  those  who  have  paid  attention  to  the  subject.  The  steaming  boiler  may  be 
made  of  any  approved  form,  and  of  a  siie  proportioned  to  the  steaming-boz,  with  a 
furnace  of  that  construction  which  affords  the  greatest  quantity  of  heat  to  the  boiler 
with  the  smallest  waste  of  fiiel.  Hie  steaming-boz  may  be  made  either  of  cast*metal 
plates,  enclosed  in  a  wooden  frame,  or  of  stout  planks,  well  joined,  and  firmly  fixed 
together.  It  has  been  found  by  ezperience,  that  a  boz,  eight  feet  in  length,  five  feet 
wide,  and  three  feet  deep,  will  serve  for  cooking,  in  the  space  of  one  hour,  with  the 
attendance  of  one  person,  a  suifident  quantity  of  potatoes  to  feed  fif^  ordinary  horses^ 
allowing  each  horse  thirty-two  pounds  weight  per  day.  The  boiler  and  steaming-box, 
however,  ought  to  be  made  of  a  rise  in  proportion  to  the  number  of  cattle  to  be  fed,  or 
the  quantity  of  materials  to  be  steamed ;  both  boiler  and  steaming-box  may  be  made 
of  any  form  and  proportion  that  will  best  answer  the  intended  purpose,  with  the  least 
expense. 

S805.  A  tteaming-machine,  on  a  ample  and 

\jsconomical  plan  (J^.407.},    consists   of    a 

»  boiler,  and  wooden  chest  or  box  placed  over 

or  near  it     The  box  may  be  of  any  size,  and 

so  placed  as  to  be  suppUed  and  emptied  by 

means  of  wheel  or  hand  barrows  in   the 

eariest  manner,  either  by  the  end  or  top,  or 

both,  being  made  to  open.     If  the  box  is 

made  eight  f<get  by  five,  and  three  deep,  it  will 

h<dd  as  many  potatoes  as  will  feed  fif^  cows 

for  twenty-four  hours,  and  these  may  be 

steamed  in  an  hour.     {F.  Mag.  Tol.  xriii.  p.  74.)  ^  i 

2806.  BoOeri  or  boiling  machines  are  only  had  recourse  to  in  the  case  of  veiy  raa^l 
establishments.  By  means  of  fixed  boilers,  or  boilers  suspended  by  cranes,  on  the  Lodi 
dairy  prindples  (270.),  roots  may  be  boiled,  and  chaff,  weak  com,  and  other  bam  refuse, 
rendered  more  palatable  and  nutritive  to  cattle.  Hay  tea  also  may  be  made,  which  la 
a  salutary  and  nutritive  drink  for  hones  or  cattle  when  unwell,  or  for  calving  cows. 
Food  for  swine  and  poultry  may  also  be  prepared  in  this  way :  or  water  boiled  and 
salted  to  half  prepare  chaff  and  culmiferous  plants  for  animals. 

2807.  A  baiting  or  roasting  oven  has  been  recommended  for  preparing  the  potato  by 
Piorepoint  (Comm.  Board  of  Agr.  vol.  iv.),  which  he  states  to  be  attended  with  superior 
adinuitages;  but  as,  independendy  of  other  considerations,  the  use  of  such  an  oven  must 
be  limited  to  potatoes,  a  steaming-machine,  which  will  prepare  any  sort  of  food,  is  un- 
doubtedly preferable  for  general  purposes.  Many  speculative  plans  of  this  sort,  howevv 
ingenious,  chiefly  deserve  notice  as  beacons  to  be  avoided,  or  to  prevent  their  being  invented 
and  described  a  second  time. 

2808.  A  machine  for  pounding  limestone  (Jg.  408.)  is  in  use  in  some  parts  of  the 
country  where  unburat  chalk,  limestone,  or  limestone  gnvel,  is  used  as  a  manure.  Thia 
machine  may  be  worked  by  steam,  wind,  water,  or  the  power  of  hones.  It  consists  of  a 
beam  (o)  working  on  a  wheel  (6),  and  raising  and  lowering  a  cone  of  cast  iron  (c).  The 
base  of  this  cone,  which  maybe  a  drele  of  firom  two  to  six  feet  in  diameto-,  accordu^^  to 
the  power  of  the  machinery,  and  the  size  and  hardness  of  the  material  to  be  broken, 
should  be  studded  with  knobs  or  protuberances  about  two  inches  long,  of  a  diamond 
shape,  terminating  in  a  blunt  point,  and  about  five  inches  in  drcumferenoe  at  the 
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bottom.     The  stones  to  be  broken  are  laid  on  a  dccular  basement,  founded  at  some 
4  08  depth  belowthe  surface,  the  foundation  of  which  is 

43  '.   prepared  in  the  following  manner:  —  "A  stratum 

is  formed  of  clay,  well  tempered,  and  mixed  with  a 
proportion  of  burnt  limestone,  powdered  without 
being  slacked,  and  forge  ashes  beat  yeiy  small. 
Wheni  this  is  ^properly  dried,  a  bed  of  sand,  about 
eighteen  inches  in  thickness,  should  be  laid  above 
it,  and  paved  writh  common  paving  stones  of  the 
kind  used  for  streets :  this,  after  being  well  beat 
down,  should  be  covered  with  another  bed  of 
sand  of  the  same  thickness,  which  should  be 
paved  in  the  same  manner,  and  afterwards  well 
beat  down.  The  foundation  of  the  building 
should  be,  at  least,  six  feet  below  the  common 
surface;  which  will  allow  eighteen  inches  for 
the  clay,  thirty-six  inches  for  the  two  beds  of  sand,  and  eighteen  inches  for  the  two 
courses  of  pavement.  The  circumference  should  consist  entirely  of  hewn  stone,  at  least 
the  uppermost  three  feet  of  it ;  the  stones  of  which  should  be  strongly  batted  together 
with  iron,  and  secured  on  the  outside  with  numerous  wooden  posts  driven  into  the  earth, 
and  different  courses  of  pavement,  extending  at  least  six  feet  all  round,  carefully  laid, 
and  vrell  beat  down.  A  floor  prepared  in  this  manner,  if  it  is  not  used  too  soon,  will 
resist  any  force  that  can  be  let  faU  upon  it.  The  limestone  laid  into  it  should  not  be 
too  small,  and  should  have  a  light  bedding  of  sand  in  the  soil  to  give  it  stability.** 
(Farm,  Mag*  vol.  iii.) 

2809.  A  stone-hewing  machine  to  be  impelled  by  steam  has  lately  been  invented  by 
Mr.  James  Milne  of  Edinburgh.  It  is  said  to  save  an  immensity  of  manual  labour, 
and  to  be  competent  to  the  execution  of  tlie  finest  mouldings.  {Scotsmauy  Oct  28. 
1829.) 

2810.  Lotvt  Machine  fur  raising  large  stones  (Jig.  409.)  is  a  powerful  engine.     An 

iron  plug  is  driven  into  the  stone,  and 

409  retained   there    by  its  elasticity.      The 

machine  *'  is  placed  over  the  stone  to  be* 
ndsed,  by  extending  the  posts  on  each 
side,  and  tlien  the  windlass  is  attached. 
Of  the  stone  to  be  thus  raised,  however 
large  it  be,  it  is  enough  to  see  the  smallest 
part  appear  above  the  surface  of  the 
ground.  At  this  part,  let  a  workman, 
with  a  mallet,  and  the  common  steel- 
boring  chisel  of  masons,  make  a  small 
circuUr  hole,  about  two  inches  deep,  and 
as  peipendicular  as  possible,  lliis  chisel 
should  be  of  such  a  size  as  to  make  the 
hole  about  a  sixteenth  part  of  an  inch  less  in  diameter  than  the  plug  itself,  so  that  a 
stroke  or  two  of  a  hammer  may  be  necessary  to  drive  the  iron  home.  When  the  latter 
is  thus  driven  an  inch,  more  or  less,  into  the  stone,  it  is  attached  to  the  block,  and  the 
ropes  are  tightened  by  turning  the  winch.  Nothing  more  is  now  requisite  than  to  set  as 
many  persons  as  may  be  required  to  work  the  windlass ;  and,  strange  as  it  will  seem, 
with  no  other  fastening  than  this  simple  plug,  the  heaviest  mass  will  be  torn  up  through 
every  opposing  obstacle.*'     (Qjuar.  Jour.  Agr.  vol.  L  p.  208.) 


Chap.  III. 

Edifices  in  use  in  Jgrieuliwre. 

2811.  A  variety  of  buiidings  are  necessary  for  carrying  on  the  business  of  field  cul- 
ture 5  the  nature  and  construction  of  which  must  obviously  be  different,  according  to  the 
kind'of  farm  for  which  they  are  intended.  Suitable  buildings,  the  editor  of  The  Farmers 
Magaune  observes,  are  scarcely  less  necessary  to  the  husbandman  than  implements  and 
macliiuery ;  and  might,  without  much  impropriety,  be  classed  along  with  them,  and 
considered  as  one  great  stationary  machine,  operating  more  or  less  on  every  brandi  of 
labour  and  produce.  There  is  nothing  which  marks  more  decidedly  the  state  of  agricul- 
tuM  in  any  district,  than  the  plan  and  execution  of  these  buildings. 
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2812.  In  erecting  a  fiermery^  the  first  thing  that  desenreB  notice  is  its  ntustion, 
both  in  regard  to  the  other  parts  of  the  farm,  and  the  convenience  of  the  buildings  them* 
selres.  In  general,  it  must  be  of  importance  on  arable  farms,  that  the  buildings  should 
be  set  down  at  nearly  an  equal  distance  from  the  extremities ;  or  so  situate,  that  the  access 
from  all  the  different  fields  should  be  easy,  and  the  distance  from  those  most  remote,  no 
greater  than  the  size  of  the  farm  renders  unavoidable.  The  advantages  of  such  a  posi^ 
tion  in  saving  labour  are  too  obvious  to  require  illustration ;  and  yet  this  matter  is  not 
near  so  much  attended  to  as  its  importance  deserves.  In  some  cases,  however,  it  ia 
advisable  to  depart  firom  this  general  rule;  of  which  one  of  the  most  obvious  is,  where 
the  command  of  water  for  a  threshing-mill,  or  other  purposes,  can  be  better  secured  in 
another  quarter  of  the  farm. 

281S.  The  firm  moft  generdhf  approved  for  n  Kt  ff  (fficei  is  a  square,  or  rather  a 
rectangular  piuralldogram ;  the  houses  being  arrsnged  on  the  north,  east,  and  west  sides, 
and  the  south  side  fenced  by  a  stone  wall,  to  which  low  buildings,  for  calves,  pigs,  poultry, 
&C.  are  sometimes  attached.  The  space  thus  enclosed  is  usually  allotted  to  young  cattle : 
these  have  access  to  the  sheds  on  oue  or  two  sides,  and  are  kept  separate,  according  to 
their  sixe  or  age,  by  one  partition-wall  or  more.  The  frrmer's  dwelling-boiise  stands  at 
a  short  distance  from  the  ofiSces,  and  frequently  commands  a  view  <^  the  inside  of  thft 
square ;  and  cottages  for  servants  and  labourers  are  placed  on  some  convenient  qpot,  not 
fiff  from  tbe  other  buildings. 

2814.  The  d^ervntbviUmgt  restored  for  the  oc^^ 

to  Imre  stock,  as  the  stable^  cow-house,  cattle  sheds,  &c. ;  those  used  as  repositories  or 
for  conducting  operations,  as  the  cart-shed,  bam,  &c ;  and  human  habitations,  or 
Gottsges  and  fwm-houses.  AiWr  noticing  the  separate  construction  of  these  edifices,  we 
shall  exemplify  their  combination  in  different  descriptions  of  farmeries. 

SxcT.  I.     Buildings  for  Live  Stock. 

2815.  BtiUdingsfor  agriadiural  live  stock  are  the  stable,  cow-house,  cattle-houses  and 
cattle-sheds,  sheep-houses,  pigsties,  poultry-houses,  rabbitry,  pigeonry,  and  bee-house. 

2816.  The  stable  is  an  important  building  in  most  fiumeries ;  it  is  in  general  placed 
in  the  west  nde  of  the  square,  with  its  doors  and  windows  opening  to  the  east.  Nothing 
conduces  more  to  the  health  of  horses  than  ffood  and  wholesome  air.  The  situation  of 
the  stable  should  always  be  on  firm,  dry,  and  hard  ground,  that  in  winter  the  horse  may 
go  out  and  come  in  dean;  and,  where  possible,  be  built  rather  on  an  ascent,  that  the 
urine  and  other  liquid  matters  may  be  easily  conveyed  away  by  means  of  drains  for  the 
purpose.  As  there  is  no  animal  that  delights  more  in  cleanliness  than  tbe  horse,  or  that 
more  dislikes  bad  smells,  care  should  be  taken  that  there  be  no  hen-roost,  hogstics,  or 
necessary  houses  near  the  place  where  the  stable  is  to  built.  Hie  swallowing  of  feathers, 
which  is  very  apt  to  happen,  when  hen-roosts  are  near,  often  proves  injurious  to  horses. 
The  walls  of  a  stable  ought  to  be  of  brick  rather  than  stone,  and  should  be  made  of  a 
moderate  thickness,  two  bricks  or  a  brick  and  a  half  at  least,  or  the  walls  may  be  built 
hollow,  not  only  for  economy,  but  for  the  sake  of  warmth  in  the  winter,  and  to  keep 
out  the  heat  in  the  summer.  The  windows  should  be  proportioned  in  number  to  the 
extent,  and  made  on  the  east  or  north  side  of  the  building,  that  the  north  wind  may  be 
let  in  to  cool  the  stables  in  the  summer,  and  the  rising  sun  all  the  year  round,  especially 
in  winter.  Hiey  should  either  be  sashed  or  have  large  casements  for  the  sake  of  letting 
in  air  enough ;  sind  there  should  always  be  close  wooden  shutters,  turning  on  bolts,  that 
the  light  may  be  shut  out  at  pleasure.  Many  pave  the  whole  stable  with  stone,  but  that 
part  which  the  horse  is  to  lie  on  is  often  boarded  with  oak  planks,  which  should  be  laid 
as  even  as  possible,  and  cross-wise  rather  than  length- wise ;  and  there  should  be  several 
holes  bored  through  them  to  receive  the  urine  and  carry  it  off  underneath  the  fioor  by 
gutters  into  one  common  receptacle.  Tbe  ground  behind  should  be  raised  to  a  level  with 
the  planks,  and  be  paved  with  small  pebbles.  There  are  mostly  two  rings  placed  on 
each  side  of  the  manger,  or  stall,  for  the  reiiM  of  the  horsed  halter  to  run  through,  and 
a  logger  is  to  be  fixed  to  the  ends  of  these,  sufficient  to  poise  them  perpendicularly,  but 
not  so  heavy  as  to  tire  the  horse,  or  to  hinder  him  from  eating ;  the  best  place  for  him  to 
eat  hb  com  in,  is  a  drawer  or  locker,  which  need  not  be  large,  so  that  it  may  be  taken 
out  at  pleasure  to  clean  it,  by  which  means  the  common  dirtuiess  of  a  fixed  manger  may 
be  avoided.  Many  people  are  against  having  a  rack  in  their  stables ;  they  give  the  horse 
his  hay  in  a  trough  bin,  formed  of  boards  with  an  open  bottom. 

2817.  jf  lofty  staUe  is  recommended  by  White  (Treatise  on  Veter.  Med,  p.  1.),  fifteen 
or  twenty  but  never  less  than  twelve  feet  high,  with  an  opening  in  tbe  ceiling  for  venti- 
lation. The  floor  he  prefers  is  brick  or  limestone,  inclining  not  more  from  the  manger 
to  the  gutter  than  an  inch  in  a  yard.  Some  litter,  he  says,  ^ould  always  be  allowed  for 
a  horse  to  stale  upon,  which  should  be  swept  away  as  often  as  is  necessary.  This,  with 
a  pail  or  two  of  water  thrown  upon  the  fioor,  and  swept  off  while  the  horse  is  at  exercise^ 
will  keep  the  stable  perfectly  clean,  and  free  from  offensive  smells. 
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9SIB,  T%e  deotk  qfa  ttabU  should  never  be  Ie»  than  twenty  feet,  nor  the  height  lets  then  twdvei  The 
width  of  a  •tau  should  not  be  len  than  six  foet  clear.  But  when  there  it  aulficient  room,  it  ia  a  much 
better  plan  to  allow  each  horse  a  apace  of  ten  or  twelve  feet,  where  he  may  be  loose  and  exercise  himself 
a  little.  This  wili  be  an  eflfbctual  means  of  preventing  swollen  heeb,  and  a  great  relief  to  horses  that  are 
worked  hard.  With  respect  to  the  rack  and  manger.  White  prefers  the  former  on  the  ground,  rising 
three  feet  high,  eighteen  inches  deep  from  front  to  back,  and  four  feet  long.  The  manger,  eighteen  inches 
deep,  <Hghteen  inches  from  front  to  bad:,  and  Ave  feet  in  length.  The  rack  he  prefers  being  closed  in 
fronL  though  some  fermers  prefer  it  open,  alleging  that  horses  when  lying  down  wiU  thus  be  enabled  to 
eat  if  they  choose.  A  dose-fronted  rack,  however,  is  better  adapted  for  saving  hay.  The  back  part  of 
the  rack  should  be  an  inclined  plane  made  of  wood ;  should  be  gradually  sloped  towards  the  front ;  and 
•houM  terminate  about  two  feet  down.  Such  a  rack  will  hold  more  hay  than  ever  ought  to  be  put  before 
one  horse.  The  advantages  of  this  rack  are  numerous :  in  the  first  place,  the  hay  is  easily  put  into  it, 
and  it  renders  a  hay  loft  over  the  stable  unnecessary ;  which  ought  to  be  an  inducement  to  the  builder 
to  make  the  stable  as  lofty  as  it  ou^ht  to  be,  to  obtain  proper  ventilation.  AH  the  hay  that  is  put 
into  this  manger  will  be  eaten ;  but  m  the  common  rack  it  ts  well  known  that  a  large  ixntion  of  the 
hay  is  often  puUed  down  upon  the  Utter,  and  trodden  upon,  whereby  a  considerab\|e  quantity  is  often 
wanted.  It  {nwents  the  hay.seeds  or  dust  fh>m  falling  upon  the  horse,  or  into  his  eyes ;  and  what  is  of 
eonsiderable  importance,  though  seldom  attended  to,  there  will  be  an  inducement  to  the  horse-keeper  to 
give  the  horse  bay  in  small  quantities  at  a  time,  and  frequently,  from  the  little  trouble  which  attends 


putting  it  into  the  rack.  The  saving  in  hay  that  may  be  eifbcted  by  the  use  of  this  rack  is  so  apparent 
that  It  need  not  be  dwelt  upon.  A  groat  saving  also  may  be  made  in  oats,  by  so  fastening  the  horse^s  head 
during  the  time  of  fleeding,  that  he  cannot  throw  any  of  them  out  of  the  manger.    This  kind  of  rack  and 


manger.  fVom  being  boarded  up  in  fVont,  will  effectually  prevent  the  litter  fnm  being  kept  constantly 
under  tne  horse*s  head  and  eyes,  by  which  he  is  compelled  to  breathe  the  vapours  which  arise  tnan.  it. 
It  vrill  also  prevent  him  fh>m  getting  his  head  under  the  manger,  as  sometimes  happens,  by  which  means, 
not  unflrequently,  the  poll  evil  is  produced.  The  length  of  the  halter  should  be  only  four  ficet  flrom  the  head, 
•tall  to  the  ring  through  which  it  passes :  this  will  admit  of  his  lying  down  with  ease,  and  that  is  all  which 
Tlieringshi .  -^   .    -  ^-  ^--^    .^    --—    -x .         


is  required. 


?  ring  should  be  placed  close  to  that  side  where  the  manger  is,  and  not  in  the  centre  of 


the  stall.    The  side  of  the  stall  should  be  sufficiently  high  and  deep  to  prevent  horses  fVom  biting  and 
kicking  each  other.    When  the  common  rack  and  manger  are  preferred,  the  rack-staves  shotud  be 
perpendicular,  and  brought  nearly  down  to  the  manger,  and  this  may  easily  be  done  without  the  necessity 
of  a  hay.loft,  and  the  manger  may  be  made  deep  and  wide  as  described. 

S819.  TAe  window  of  the  stab/e  should  be  at  the  south-east  end,  and  the  door  at  the  opposite  end.    The 
window  should  be  as  nigh  as  the  ceiling  will  admit  of,  and  in  sise  proportioned  to  that  of  the  stable    In 
one  of  twelve  feet  high,  it  need  not  come  down  more  than  four  feet,  and  it  will  then  be  eight  feet  tram 
the  ground,  and  out  of  the  way  of  being  broken.    'Vhe  frame  of  the  window  should  be  moveable  upon  a 
pivot  in  the  centre,  and  opened  by  meaiu  of  a  cord  running  over  a  pulley  in  the  ceiling,  and  fastened  by 
means  of  another  cord.  With  a  window  of  this  kind,  in  a  stable  of  three  or  four  horses,  no  other  ventilation 
will  be  required :  a  person  never  need  be  solicitous  about  finding  openings  for  the  air  to  enter,  where 
there  is  sufficient  room  above,  and  means  for  it  to  escape.    A  stable  thus  constructed  will  be  found 
conducive  to  the  health  and  comfort  of  horses,  and  will  afford  an  inducement  to  the  horse.keeper  to 
attend  to  every  little  circumstance  which  may  contribute  to  cleanliness.    He  will  not  allow  the  smallest 
bit  of  dung  to  remain  swept  up  at  one  end  of  the  stable,  as  it  commonly  is.    The  pails  should  be  kept 
outside,  and  not  standing  about  the  stable  as  they  usually  are.    If  it  is  necessary  to  take  off  the  chill 
fhmi  water,  it  is  much  b( "  '  "    "  _..----.^...        ....,..._._  ^..^  ...  „  .        —  . 

it  to  stand  in  the  stable: 
and  the  brick  floor  well 

sule  upon.  Litter  thus  dried  during  the  day  will  serve  again  as  well  as  fkesh  straw  for  the  bottom  of  the 
bed.  and  be  perfectly  firee  fh>m  smelX  The  litter  necessary  to  be  kept  under  a  horse  that  he  may  stale 
with  comfort,  and  without  splashing  himself,  is  not  considerable,  and  may  be  changed  once  a  day.  A 
great  saving  may  be  made  in  litter  by  turning  it  out,  and  drying  it  u  described ;  and  ashed  built  adjoining 
a  stable  would  afford  a  place  for  doing  this  at  all  times,  and  might  serve  also  to  exercise  and  dean  a  horse 
in  during  wet  weather. 

£8Sa  Neither  dogs,/owts,  nor  goat*^  should  ever  be  permitted  to  enter  a  stable  ;  and  dung  should  be  kept 
at  a  distance  flromlt  A  good  contrivance  in  cleaning  horses  is,  to  have  two  straps,  one  on  each  side  of 
the  stall,  about  one  yard  ftom  the  head  of  it.  By  these  the  horse  may  be  fastened  during  the  time  he  is 
deane<i,  by  which  he  will  be  effectually  prevented  trom  biting  the  manger  or  the  horse-keeper;  and  being 
kept  back  in  the  stall,  the  man  will  be  better  able  to  dean  the  fhmt  of  his  fore  legs,  chest,  and  neck,  and 
be  able  to  move  round  him.    This  is  better  than  strapping  him  to  the  rack. 

S821.  Farm  stabies  in  Scotland,  the  editor  of  The  Farmer*s  Magazine  diserves,  are  constructed  in 
such  a  manner,  that  all  the  hones  stand  in  a  line  with  their  heads  towards  the  same  side- wall,  instead  of 
standing  in  two  lines,  fronting  opposite  walls,  as  formerly.  Those  Utely  erected  are  at  least  sixteen  feet 
wide  within  walls,  and  sometimes  eighteen,  and  the  width  of  each  stall  upon  the  length  of  the  stable 
is  commonly  five  feet    To  save  a  little  room,  stalls  of  nine  fleet  are  sometimes  made  to  hold  two 

horses ;  and  in  that  case,  the  mahger  and 
41  ft  [J  the  width  of  the  stall  are  divided  into 

*^  II'  ' '  e9ual  parts  by  what  U  called  a  half  Ire. 

vice,  or  a  partition  about  half  the  depth 
of  that  which  separates  one  stall  fhxn 
another.  By  tliis  contrivance,  each  horse 
indeed  eats  his  food  by  himself:  but  the 
expense  of  single  stalls  is  more  than  com. 
pensated  by  the  greater  case,  security, 
and  comfort  of  the  horses.  Thetrevices 
or  partitions  which  divide  the  stalls,  are 
of  deals  two  inches  thick,  and  about  five 
feet  high ;  but,  at  the  heads  of  the  horses, 
the  partition  rises  to  the  height  of  seven 
feet  {Jig.  410.  a),  and  the  length  of  the 
stall  IS  usually  from  seven  to  eight  feet 
In  many  cases  the  end  stall  has  a  door 
or  fVame  of  boards  to  fit  in  between  it  and  the  back  wall  (6),  in  order  to  endose  food  of  any  kind,  a  sick 
horse,  a  foal,  or  mare  and  foal,  Ac.  .... 

S88SL  The  manger  (r)  U  generaUy  continued  the  whole  length  of  the  stable.  It  U  about  nine  inches 
deep,  twdve  inches  wide  at  the  top,  and  nine  at  the  bottom,  all  inside  measure,  and  is  placed  about  two 
fteet  four  inches  Prom  the  ground.  Staples  or  rings  are  flxed  on  the  breast  of  the  manger,  to  which  the 
horses  are  tied. 

882S.  The  rach  for  holding  their  hay  or  straw,  is  also  commonly  continued  the  whole  length  of  the 
stablfc  It  is  fbrmed  of  upright  spars  {d),  connected  by  cross-rails  at  each  end,  and  fWmi  two  to  two  and 
a  half  feet  in  height  The  rack  is  placed  on  the  wall,  about  one  foot  and  a  half  above  the  manger,  the 
bottom  almost  close  to  the  wall,  and  the  top  projecting  outwards,  but  the  best  plan  is  to  place  it  upright 
(c,  d, «,).  The  spars  are  sometimes  made  round,  and  sunk  into  the  cross-rails,  and  sometimes  square 
IB  a  few  ftaUes  latdy  buUt,  the  round  span  turn  on  a  pivot,  which  ikdlitates  the  bone's  acoess  to 
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the  hay,  without  nqulriof  the  intentSoet  to  be  w  wide  m  to  penult  hia  to  dnw  tt  out  in  too  l«|e 
"Ata. 

InunedUOdM  above  ike  racke  it  an  opening  in  the  hay-loft,  through  which  the  radu  are  filled, 
it  is  thought  neoetnry,  thif  mar  be  doted  by  boards  moving  on  hinget. 
~"  ^tke  bett  iiobUi  occupy  one  of  the  anglct  between  the  wall  and  trericet,  and 


When 

S8SS.  J%e raekt in iome      ..  ,      _ 

ftnrm  the  quadrant  of  a  drcla  The  spun  are  perpendicular,  and  wider  placed  than  in  the  han^ng  racka. 
The  hay.«ecd  falls  into  a  box  below.  Instead  of  being  dropped  on  the  ground,  or  inconunoding  the  eyea 
and  ears  of  the  horses. 

S88&  Behind  the  hones,  and  about  nine  feet  from  the  front  wall,  is  a  gutter,  hairing  a  gentle  dedirity  to 
the  straw-yard  or  urine-^t.  Allowing  about  a  fbot  for  this,  there  will  remain  a  width  of  ei^t  ftet  to 
the  bock  wall,  if  the  stable  be  eighteen  feet  wkle;  a  part  of  which,  dose  to  the  wall,  is  occupied  with 
eomi^hests  and  places  fbr  harness. 

S827.  With  a  view  to  save  both  the  haif  and  the  eeed,  it  is  an  adrkntage  to  have  the  haystaclcs  ao  near 
being  thrown  at  once  upon  the  lolt    In  some  stablea  there  is  no  loft. 


the  stable  as  to  admit  of  the  hay 

and  the  hay  is  stored  in  a  separate  _. 

88S8.  The  etabie  floor  is,  for  the  most  part,  paved  with  undressed  stones }  but  in  some  instances,  the 
space  from  the  gutter  to  the  back  is  laid  with  flags  of  freestone 

28291  Hone-hammeis.  or  small  sheds,  with  yards  to  each,  have  been  used  as  stables  in  a  few  instances, 
and  with  great  success  in  Berwickshire.  Each  shed  holds  two  hones,  with  a  niche  for  their  harness :  to 
each  shed  there  is  an  open  straw.yard,  of  small  sise.  with  a  water  trou^,  and  a  gate  larae  enough  to 


admit  a  cart  to  take  oui  the  dung.'  John  Heniot,  of  Ladykirk,  has  long  used  these  buildings  tbt  hIa 
horses  with  great  sucoesai  He  has  lost  none  by  death  for  a  number  of  years,  and  they  seldom  have  coUa 
or  any  other  disease.  His  hones  lie  in  these  open  hammels  in  winter  -,  and  it  is  remarked,  that  in  frosty 
weather,  when  snow  la  felling,  and  lying  on  the  ground,  the  animals  do  not  go  under  cover,  but  ptefer 
to  lie  out,  with  their  badcs  and  sides  covered  with  snow.  It  is  well  known,  that  if  a  horse  Is  kept  out  In 
winter,  he  will  have  no  grease,  nor  swdled  legs,  and  perhaps  few  other  diseases..  These  hammels  seem 
to  have  all  these  advantages,  at  the  same  time  that  they  protect  the  animal  from  damp,  and  prevent  hlA 
back  from  being  kept  wet  by  heavy  or  long  continued  rainsi  Every  fermer  who  keeps  a  large  stock  of 
horses,  occasionally  loses  one  by  inflammation,  karought  on  by  coucIm  and  oolds :  but  the  horses  of  the 
fermer  alluded  to  become  aged,  and  he  has  not  had  occasion  to  purchase  a  young  horse  for  several  yean^ 
(Hnsb.  qfScoL  L  2&)  Suflbik  cart  horses  lie  out  during  night  throughout  the  whole  year;  they  are  not 
exempt  from  grease,  but  they  are  probably  more  healthy  than  horses  In  general  are. 

2830.  Cattle-sheds  are  used  either  for  lodging  milch  cows,  or  for  feeding  cattle  for  the 
butcher.  The  principal  requisites  in  buildings  of  this  description  are^  to  be  capable 
of  being  well  ured ;  to  be  so  constructed  as  to  require  the  least  possible  labour  in 
feeding  the  cattle  and  clearing  away  the  dung ;  and  the  stalls  to  be  so  formed  as  to 
keep  the  cattle  as  dry  and  clean  as  possible,  with  Sufficient  drains  to  cany  avray,  and 
reservoirs  to  collect,  the  urine  and  dung.  There  are  three  ways  in  which  the  cattle  are 
placed :  first,  in  a  row  towards  one  of  the  side  walls ;  secondly,  in  two  rows,  either 
fronting  each  other,  with  a  passage  between,  or  with  their  beads  towards  both  side  walls ; 
and,  thirdly,  across,  or  upon  the  width  of  the  house,  in  successive  rows,  with  intervening 
passages  for  feeding  and  removing  the  dung.  In  the  first  mode,  it  is  usual  to  have 
openings  in  the  walls,  through  which  the  cattle  are  supplied  with  turnips;  otherwise  they 
must  necessarily  be  served  from  behind,  with  much  inconvenience  both  to  the  cattle-feeder 
and  the  cattle  themselves.  The  plan  that  is  most  approved,  and  now  becoming  general 
when  new  buildings  are  erected,  is  to  fix  the  stakes  to  which  the  cattle  are  tied  about 
two  and  a  half  or  three  feet  from  the  wall,  which  aUows  the  cattle-man,  without  going 
among  them,  to  fill  theur  troughs  successively  from  his  wheelbarrow  or  basket,  with 
much  ease  and  expedition.  It  is  also  a  considerable  improvement  to  keep  the  cattle 
separate,  by  partitions  between  every  twa  This  will,  in  a  great  measure,  prevent  accidents, 
and  secure  the  quiet  animals  from  being  injured  by  the  vicious ;  for  in  these  double 
stalls,  each  may  be  tied  up  to  a  stake  placed  near  the  partition,  so  as  to  be  at  some  dis- 
tance from  his  neighbours ;  and  it  is  easy  to  lodge  together  such  as  are  alike  in  die  and  in 
temper.  The  width  of  such  stalls  should  not  be  less  than  seven  feet  and  a  hal^  and  the 
depth  must  be  regulated  by  the  size  of  the  cattle. 


88S1.  CataeJummOe  {fle-  ^11-)    The  practice  of  feeding  cattie  in  smaU  sheds  and  Btraw.yards,  or  what 
t^^i^m^mmma^mmm^    wm  '^  caUed  hammUt  In  Berwickshire,  deserves  to  be  notioed  with 


approbation,  when  saving  of  expense  is  not  a  paramount  ol^ect 
Two  cows  are  usually  kept  together,  and  go  loose  ;  In  which  way 
they  are  thought  by  some  to  thrive  better  than  when  tied  to  a 
stake,  and,  at  the  same  time,  feed  more  at  their  case  than  when 
a  number  are  kept  together  as  In  the  common  straw-yards.  All 
that  is  necessary  is,  is  to  run  partition  walls  across  the  sheds  and 
yards  of  the  fermen ;  orif  these  are  alk)tted  to  rearing  stock,  one 
side  of  the  square,  separated  by  a  cart.way  from  the  straw.yardt, 
may  be  appropriated  to  these  hammels.  In  the  usual  manage, 
ment  of  a  row  of  cattle  hammels  in  Berwickshire,  there  Is  one 
hamrael  (a  A>  at  one  end  used  as  a  tempore]^  reposltoiv  fer  roots 


l;Bi  ■!■■«»■  SK 


^-"^ 


and  straw  for  the  cattle;  then  each  hammel  consists  of  the  open 

Jard  (tf  a),  and  the  covered  part  (c) :  the  entrance  door,  of  which 
here  is  only  one  to  each  hammel.  Is  in  the  wall  of  the  yard  C/), 
and  on  each  side  of  it  are  two  troughs  (e,  e)  for  food,  and  a  crib 
for  hay  or  straw,  and  for  cut  clover  or  other  herbage  in  summer. 


SaaSL  Hmrta^a  eowJumu  at  Glasgow  contained  one  hundred  cows.  It  stood  upon  a  vaulted  cellar, 
whSTwS^^did  into  three  apaSEnts:  the  middle  one  for  the  manure  i  that  atone  end  forpotetoes, 
and  ,^er  root,  to.be  used  as!:3r-dj^^^^ 

I  brouriit  mto  the  cellar,  and  the  dung 
.holes  for  lifting  them  up^  and  the  dung 


into  the  centre  division  throuah  apezturea  in  the  , 

«.««..•,  covered  with  cast-iron  pUtes.  Jw»«tt"«"*5«*  ''■•,,  ,     ^  „^.      ^^ 

at  once  drooped  into  it,  and  carted  away.    The  coven  had  flnger.holes  for  lifting  th        . 
was  drawnatong  the  grooves  into  them  by  a  broad  hoe  or  scraper  fitted  to  the  groovy    It  v__  ^ 
feSodneoMMffyto  mix^ahes  with  the  dung,  to  render  it  of  a  fit  consistence  for  hdng^rted  awi^  ^^ 
swooddivKa  of  the  vaults  was  fitted  up  for  the  process  of  fetteningj^dartn^sandjiuietW 
SvouabledicuBtftanoes.    in  the  third  division,  roots  were  eflbctua&y  preserved  from  frost.  Atoneend 
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f^^  ^:i^°'!^*  tank  WW  flDraied,  fifty  feet  loot,  sixteen  feet  wide,  and  dx  deetk  with  ita  furfece  nas 
lerel  with  the  bottom  of  the  cellar;  it  wu  a«hed7T'er,  and  bad  a^SSlhSleSSSlnJ^il^^ 

-^  ^  ^  -^  four  Teet  in  diameter :  into  this  tank  the  whole 

of  the  urine  was  conducted,  after  beii«  filterod 
tJirriii|(h  the  urine  gutters  into  spouts  beneath  it 
r^Ai  hing  the  whole  length  of  the  house  Each 
filter  consisted  of  a  vessel  covered  with  a  plate 
nl  L-utt  iron,  pierced  with  small  h(ries,  the  sur. 
fucv  of  the  pUte  being  on  a  level  with  the  sur. 
CiLce  of  the  gutter :  the  use  of  the  vessel  under 
it  U  to  receive  the  sediment,  for  which  purpose 
It  i«  inade  four  inches  wider  than  the  cover,  and 
in  this  extra  width  the  water  runs  over  into  the 
cAAt^rron  spout  by  which  it  is  conducted  to  the 
D  n  k  :  it  enters  the  tank  by  a  division  surrounded 
liv  ikiards  pierced  with  holes,  so  as  to  filter  it  a 
in  lid  time,  in  order  that  the  water  may  be 
^M,  it^«d  up  with  greater  eascL  This  water  was 
s'4i3  no  the  gardeners  and  others,  at  firom  U.  to 
]  s.  tli.  per  hundred  gallons.  The  roof  was  sup. 
prarud  in  the  midoie  by  cast  iron  pillars  (6) ; 
there  were  no  ceilings,  luit  the  slates  were  hung 
to  the  quarterings  of  the  rafters  on  pins,  with  a  good  lap ;  this  being  found  warm  enough  in  the  coldest 
weather,  and  fevourable  for  ventilation  in  the  hottest :  there  were  also  windows  in  the  roof,  both  for  light 
and  ventilation.  The  heat  was  generally  kept  to  efP  or  64^.  The  passages  (c)  were  paved,  and  five  feet 
Wide,  and  two  inches  and  a  half  higher  in  the  middle  than  at  the  side 

88x1  The  floor  on  which  the  cows  stood  in  Harte^'t  cowJwue  '*  was  raised  six  inches  above  the  paa. 
saaes ;  this  not  only  showed  the  cows  to  greater  adwuUage,  but  kept  them  dry  and  clean :  and  two  and  a 
half  feet  of  the  fioor  next  to  the  trough  were  made  of  composition,  similar  to  what  is  commonly  used  in 
making  bam  floors :  because  the  principal  weight  of  the  cows  being  upon  their  fore  feet,  and  as  in  lying 
down  the  whole  weight  is  upon  their  knees,  it  was  obviously  desirable  to  have  that  part  of  the  stall  as 
smooth  and  soft  as  possible ;  indeed,  it  is  conceived  that  joints  and  flooring  would  be  the  best  for  that 

fiuipose,  were  it  not  for  the  expense.  The  back  part  of  the  stall  was  of  hewn  stone,  and  for  about  eighteen 
nches  towards  the  groove  there  was  an  inclination  of  about  half  an  inch,  to  let  the  water  go  ofl";  and 
these  eiffhteen  inches  wereof  stript  ashlar  transversed,  the  strips  being  about  an  inch  separate :  this  pre. 
vented  Uie  feet  of  the  cows  ft-om  sliroing.  In  all  cow-houses,  perhaps,  the  front  part  of  the  stall  should  be 
rather  lower  than  the  back  part,  since  it  would  enable  the  cattle  to  lie  easier;  and,  besides  this,  they 
would  not  be  apt  to  slip  their  calC  Cows  which  put  out  their  calf  bed,  or  have  a  tendency  to  slip  their 
cal^  should  have  a  straw  mat  laid  below  their  hind  quarters.  The  bottom  of  the  feeding  troughs  was  on 
a  level  with  the  floor  of  the  stalls ;  both  edges  were  of  hewn  stone,  the  outer  one  next  the  passage  waa 
three  inches  above  the  bottom  of  the  trough,  and  the  other  six  inches  higher ;  they  were  four  inches  and 
a  half  thick,  and  rounded  to  a  semicircle ;  the  trough  was  one  foot  three  inches  wide,  and  six  feet  four 
inches  long."    {Harleian  Dairff  ^stem.  p.  S4.) 

8834.  The  standing  room/or  the  cows  in  the  Harleian  dairy,  that  is,  the  space  between  the  feeding  trough 
(d)  and  gutter  (a},  was  fhim  six  to  seven  feet ;  the  latter  dimension  being  for  the  larger  cows.  The 
breadth  allowed  for  a  cow  was  flrom  three  feet  to  three  feet  six  inches ;  two  cows  standing  together  be. 
tween  wooden  partitions  as  in  stables  («).  Each  cow  is  flxed  to  a  stake  nine  inches  firom  the  partitions, 
and  six  inches  flrom  the  feeding  trough ;  the  stakes  are  two  and  inches  a  half  in  diameter,  and  the  cows 
are  flxed  to  them  by  chains  and  swivels  flxed  to  rings.  **  The  chains  were  three  feet  seven  inches  long, 
consisting  of  twenty.one  links,  vix,  three  on  one  side  of  the  swivel,  and  eighteen  on  the  other;  the  short 
end  of  the  chain  had  a  hook  for  Joining  the  chain,  with  a  broad  point  of  an  oval  sliape,  which  was  more 
easily  hooked  and  unhooked,  and  answered  the  purpose  better  than  the  common  mode  used  in  dogs* 
chains. "  The  hecks,  or  racks  for  the  hav,  are  threeteet  two  inches  long,  by  one  foot  ten  inches  deep,  framed 
with  deal,  and  filled  up  with  one  horizontal  and  ten  perpendicular  iron  rods  a  quarter  of  an  inch  in 
diameter.  These  hecks  are  hung  with  window  cord,  which  passes  over  pulleys,  so  that  they  can  be  raised 
by  a  wheel  and  pinion  at  pleasure,  so  as  to  be  above  the  heads  of  the  cows,  when  they  are  eating  green 
food  from  the  feeding  gutter.  Mr.  Harley  considers  it  of  importance  that  each  cow  should  not  only  be 
kept  clean  by  combing  and  brushing,  but,  by  the  chain  system  of  festening,  should  have  the  liberty  of 
licking  iU  own  skin  and  that  of  iU  fellow.    {Harleian  Dairy  System,  p.  fia) 

S835.   Ccdf-fxrut  or  calf-stagest  are  common  additions  to  cow-houses,  where  the  feeding 
of  calves  for  the  butcher  is  an  object  of  pursuit.     The  principal  thing  to  be  observed  in 
413  _^  the  construction  of  calf-pens  is  the  laying  of  the  floor, 

which  should  be  made  of  laths  or  spars  about  two  inches 
broad,  laid  at  the  distance  of  an  inch  from  each  other, 
upon  joists,  so  as  to  make  the  floor  about  ten  or  twelve 
inches  from  the  ground,  as  the  situation  will  admit 
(Jig,  41?.)      This  not  only  keeps  them  quite  dry,  by 

allowing  all  the  moisture  to  pass  immediately  away,  but 

has  the  advantage  of  admitting  fresh  air  below  the  bedding,  and  thereby  preventing  that 
unwholesome  disagreeable  smell  too  often  found  among  calves ;  for  it  is  to  be  understood, 
that  this  place  below  the  floor  (a)  should  frequently  be  cleaned,  as  well  as  the  floor  itself 
whenever  it  becomes  wet  or  dirty ;  but  it  is  not  right  to  allow  the  litter  to  increase  to  a 
great  thickness,  otherwise  the  moisture  will  not  so  easily  pass  through.  Calf-pens  ar^ 
however,  too  often  made  without  this  sparred  floor,  and  the  fresh  litter  always  laid  on  the 
old  till  the  calves  are  removed,  which  is  a  slovenly  practice,  and  not  by  any  means  to  be 
recommended.  Stalls,  or  divisions,  are  too  ofi^  neglected  in  calf-pens.  Partitions, 
about  three  feet  high,  of  thin  deal  nailed  on  small  posts,  might  be  so  contrived  as  to  be 
movable  at  pleasure,  to  increase  or  diminish  the  stall,  if  necessary,  according  to  the  age 
and  size  of  the  calf.  If  it  be  thought  unnecessary  to  make  the  partitions  movable^  there 
might  be  a  small  round  trough,  in  a  circular  frame,  fixed  in  the  comer  of  each  pen,  for 
holding  the  milk,  and  a  door  in  the  next  adjoining  comer.  A  small  slight  rack  for  hold- 
ing a  little  hay,  placed  at  the  upper  part  of  the  pen,  might  also  be  useful.  The  troughs 
should  be  roimd,  that  the  calves  may  not  hurt  themselves  upon  them,  which  they  might 
probably  do  on  the  angles  if  they  were  square.     The  advantages  of  this  kind  of  calf-pens 


of  calves  for  the  butcher  is  an  ol 
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sre,  that  the  calyesare  all  kept  aepante  in  a  anoU  compass,  and  cannot  hut  each  other, 
as  the  strooger  ones  sometimes  do  the  weaker  when  confined  promiscuously,  and  their 
food  may  he  much  more  easily  and  equally  distributed. 

9S9&  The  ea(f^»eiu  At  Glomeealenkire,  lUnhal  obtenrei,  are  of  aa  adminble  oonrtruetion ;  estrendy 
dmpl^  yet  •inguWy  weU  mdapboA  to  the  ol^ect  YooDg  calves^  fkttening  calrcs  more  emciaU j,  require 
to  be  kept  narrowly  oooflned :  quletneM  b.  in  a  derree.  SMential  to  their  thrlTiiut.  A  uwee  pen,  or  a 
long  halter,  giret  freedom  to  their  natural  nan,  and  a  Ioom  to  their  playAilneia.    CleaidineM,  and  a  due 


gree  of  warmth,  are  likewise  requisite  in  the  right  management  of  calTee.    A  pen  which  hokU  seven, 
oocasi<NiaUy  eight,  calves,  is  of  the  following  description  :•— The  house,  or  loomstead,  in  which  it  la 


ftMt 

loor 
the 


idaeed,  measures  twave  fleet  by  eight ;  ftnir  ftet  of  its  width  are  occupied  by  the  etunb  and  one 
by  a  tnngh  placed  on  its  front ;  leaving  three  ftet  as  a  gangway,  into  the  middle  of  which  the  d 

Ea  The  floor  of  the  stage  is  formed  of  laths,  about  two  Inches  square,  lying  the  long  way  of  „_ 
i,  and  one  inch  asunder.  The  front  fence  is  of  staves,  an  Indi  and  a  half  in  diameter,  nine 
Bs  ftmn  middle  to  middle,  and  three  fret  high ;  entered  at  the  bottom  into  the  ftmit  beaver  of 
the  floor  (from  which  crosB.Jolrts  pass  into  the  back  wall),  and  steadied  at  the  top  bj  a  rail ;  which,  as  well 
as  the  bottom  piece,  is  entered  at  each  end  into  the  end  wall  The  holes  in  the  upper  rail  are  wide  enough 
to  permit  the  staves  to  be  lifted  up  and  taken  out,  to  give  admission  to  the  calves ;  one  of  which  is  ftstened 
to  every  second  stave,  bj  means  of  two  rings  of  iron  joined  by  a  swivel ;  one  ring  playing  upon  the  stave, 
the  other  reomving  a  broad  leathern  collar  buckled  rouna  the  neck  ot  the  calf,  "nie  trough  is  for 
barley.meal,  chalk.  Ac.  and  to  rest  the  pails  on.  Two  calves  drink  out  of  one  pail,  putting  thrtr  heads 
through  between  the  staves.  The  h^gnt  of  the  floor  of  the  stage  from  the  floor  of  tM  room  la  about  one 
toot  It  is  thought  to  be  wrong  to  hang  it  higher,  lest,  bv  the  wind  drawing  under  It^  the  calves  should  be 
too  orfd  in  severe  weather :  this,  however,  might  be  easily  prevented  by  litter  or  long  strawy  dung  thrust 
beneath  it  It  to  observable,  that  these  stages  are  fit  odly  tor  calves  wbkh  are  fed  with  the  pail,  not  for 
calves  which  suck  the  cow. 

S8S7.  HogsHOf  for  the  breeding  or  fottening  of  swine,  are  mostly  built  in  a  simple 
numner,  requiring  only  warm  dry  places  for  the  swine  to  lie  in,  with  small  areas  before, 
and  troughs  to  hold  theur  food.  They  are  generally  constructed  with  shed-roofs,  and 
seldom  above  six  or  seven  feet  wide,  with  height  in  proportion.  In  order  that  they  may 
be  convenient,  they  should  be  at  no  great  distance  from  the  house ;  and  the  less  they 
are  connected  with  the  other  farm-biuldings  the  better.  In  some  cases,  it  might  be  of 
utility  to  have  them  connected  with  the  scullery,  in  such  a  way  as  that  all  sorts  of  refuse 
articles  might  be  readily  conveyed  to  them  by  pipes  or  other  contrivances.  When  at  a 
distance,  they  should  be  so  placed  as  that  the  servants  need  not  enter  the  farm-yard  in 
foeding  them.  It  is  a  circumstance  of  vast  advantage  in  the  economy  of  labour,  as  well 
as  of  food,  to  have  them  conveniently  situated  and  built  Though  swine  are  generally, 
perhaps  from  a  too  partial  view  of  their  habits,  considered  as  filthy  animals,  tliere  are  no 
animals  which  delight  more  in  a  clean  and  comfortable  place  to  lie  down  in,  and  none 
that  cleanliness  has  a  better  eflect  upon  with  respect  to  their  thriving  and  feeding.  In  order 
to  keep  them  dry,  a  sufficient  slope  must  be  given,  not  only  to  the  inside  places  where  they 
are  to  He,  but  to  the  outside  areas,  with  proper  drains  to  cany  off  all  moisture.  The 
outsides  should  also  be  a  little  elevated,  and  have  steps  up  from  the  areas  of  at  least  five 
or  six  inches  in  height.  Hogsties  should  likewise  have  several  divisions,  to  keep  the 
different  sorts  of  swine  separate ;  nor  should  a  great  many  ever  be  allowed  to  go  together ; 
for  it  is  found  that  they  feed  better  in  small  numbers  and  of  equal  sise,  than  when  many 
of  unequal  sizes  are  put  together.  Proper  divisions  must,  therefore,  be  made :  some  for 
swine  when  with  the  boar ;  others  for  brood  ewine,  and  for  them  to  farrow  in ;  for 
weaning  the  pigs,  for  keeping  the  store  pigs,  for  fattening,  &c.  When  convenient,  the 
areas  should  be  pretty  large ;  and  where  it  can  be  had,  it  is  of  great  use  to  have  water 
conveyed  to  them,  as  it  serves  many  useful  purposes. 

SSSa  £arry  siy  thmdd  have  a  rubbktg'poti.  **  Havhig  occssion,"  says  Marshal,  *'  to  shift  two  hogs  out 
of  a  sty  without  one,  into  another  wUh  a  post,  accidentally  put  up  to  support  the  roof,  he  had  a  frill 
opportunity  of  Observing  its  use.  The  animals,  when  they  went  in,  were  dirty,  with  broken  ragged  coats, 
and  with  dull  heavy  aountenancea.    In  a  few  days,  they  cleared  away  their  coats,  cleaned  their  skins. 


straw,  or  what  tumiM,  clover,  or  other  matters  are  reftised  by  the 
cattle  They  should  nave  openings  outwards,  that  the  pigs  may 
be  let  out  to  range  round  the  fiumery  at  convenient  thncs ;  and 
that  the  poultry  amy  have  ingreu  and  egress  from  that  side  as  well 
as  the  other. 
fi83a  The  pigJiotue  ai  HarU^s  daky  e*UMi$kmeHi  (Jig.  414.) 
insisted  of  a  number  of  sties  separated  from  eaeh  other  b» 


separated  from  eaeh  other  by 
a  nlne-lnch  wall :  each  sty  consisted  of  two  apartments  j  one 
tbt  exercise,  which  was  open  above  («),  and  the  other  for  feeding 
in,  which  was  covered  {h) ;  and  a  third,  also  covered,  for  sleeping 
hi  (c).  The  threshold  or  the  opening  to  the  sleeping  apartment 
waa  ronned  by  a  cast-iron  trou^  kept  AiU  of  water  {,d),  through 
which  the  pigs  being  obliged  to  pass  when  they  went  to  sleep,  it  to 
saM  their  Aet  were  washed,  and  their  Utter  kefit  cleaa.  The  water 
in  these  troughs  was  supfdied  by  a  pipe  at  one  end,  and  each 
separate  tank  nad  a  waste  pipe.  The  floor  of  the  sleqtlng  place 
was  a  few  Inches  higher  than  that  of  the  feeding  ^Nutment ;  and 
the  floor  of  the  hitter,  and  also  of  the  open  area,  were  inclined 
towards  the  middle  {e),  under  whkh  was  a  sewer  with  filtering  plates  for  the  urine  to  pass  throui^i 
and  at  the  end  ef  the  sewer  a  tank  (/)'soeived  the  whole.    (AarMaa  Dairy  %«fm,  p.  isl) 
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2840.  PouUrif'hon$et  are  generally  alight  structures  for  rearing  and  feeding  domestie 
fowls.  Beatson  (Com.  to  the  Board  ofAgr.  voL  L)  is  of  opinion,  that  poultry  ought 
always  to  be  confinedi  but  not  in  a  close,  dark,  diminutive  hovel,  as  is  often  the 
case ;  they  should  have  a  spacious  airy  place,  properly  constructed  for  them.  Some 
people  are  of  opinion,  that  each  sort  of  poultry  should  be  kept  by  itself.  This, 
however,  is  not,  he  says,  absolutely  necessary ;  for  all  sorts  may  be  kept  promiscuously 
together,  provided  they  have  a  place  sufficiently  large  to  accommodate  them  conve- 
niently, and  proper  divisions  and  nests  for  each  kind  to  retire  to  separately,  which  they 
will  naturally  do  of  themselves.  Wakefield  of  Liverpool  keeps  a  large  stock  of  tur- 
keys, geese,  hens,  and  ducks,  all  in  the  same  place :  and  although  young  turkeys  are 
in  general  considered  so  difficult  to  bring  up,  he  rears  great  numbers  of  them  in  this 
manner  every  season,  with  little  or  no  trouble.  For  this  purpose  he  has  about  three 
.  quarters,  or  nearly  a  whole  acre,  enclosed  with  a  fence  only  six  or  seven  feet  high,  formed 
of  slabs  set  on  end,  or  any  thinnings  of  fir  or  other  trees  split  and  put  close  together. 
They  are  fastened  by  a  rail  near  the  top  and  anotlier  near  the  bottom,  and  are  pointed 
sharp,  which  he  supposes  prevents  the  poultry  flying  over ;  for  they  never  attempt  it, 
although  so  low.  Within  this  fence  are  places  slightly  constructed  (but  well  secured 
from  wet)  for  each  sort  of  poultry ;  also  a  pond  or  stream  of  water  running  through  it. 
These  poultry  are  fed  almost  entirely  with  steamed  potatoes,  and  thrive  astonishingly  well. 
The  quantity  of  dung  made  in  this  poultry-place  is  also  an  object  worth  attenticm :  and 
when  it  is  cleaned  out,  a  thin  paring  of  the  surface  is  at  the  same  time  taken  oS,  which 
makes  a  valuable  compost  for  the  purpose  of  manure.  But  for  keeping  poultry  upon  a 
small  scale,  it  is  only  necessary  to  have  a  small  shed  or  slight  building,  formed  in  some 
warm,  sheltered,  sunny  situation  (if  near  the  kitchen  or  other  place  where  a  constant  fire 
is  kept  so  much  the  better),  with  proper  divisions,  boxes,  baskets,  or  other  contrivances, 
for  the  different  sorts  of  birds,  and  for  their  laying  and  incubation. 

S841.  Where  a  few  pouUrtft  taking  their  chance  at  the  lMm.door,  are  kept  by  the  fknner  far  the 
convenience  of  egg*,  and  to  supply  the  table  when  a  fowl  U  wanted,  no  particular  attention  is  requialtei 
Imt  as,  in  some  situations,  they  may  pay  well  for  more  food  and  closer  attention,  other  dfcumsUncea 
may  be  noticed.  "  The  poultry-house  should/*  Young  says,  "  contain  an  apartment  for  the  general 
•tock  to  roost  in,  another  for  setting,  a  third  for  fottenin^  and  a  fourth  for  food.  If  the  scale  is  large, 
there  should  be  a  fifth,  for  plucking  and  keeping  feathers,  if  a  woman  is  kept  purposely  to  attend  them, 
she  should  have  her  cottage  contiguous,  that  the  smoke  of  her  chimney  may  pSay  into  the  roosting  and 
setting  rooms ;  poultry  never  thriving  so  well  as  in  warmth  and  smoke ;  an  obaervation  as  old  as 
Columella,  and  strongly  confirmed  bv  the  quantity  bred  in  the  smoky  cabins  of  Ireland.  For  setting 
both  turkeys  and  hens,  nesU  should  be  made  in  lockers  that  have  lids  with  hinges,  to  confine  them  if 
necessary,  or  two  or  three  will,"  he  says,  **  in  sitting,  crowd  into  the  same  nest    All  must  have  access 


necesNiry,  ur  *ww  w  \niw  wm,  nc  aa/a,  «ii  •iMiMBf  "vwii  luuf  \nc  Banie  nen.  j\u  must  nave  aooess 
to  a  graveUed  yard,  and  to  grass  for  range,  and  the  building  should  be  near  the  ikmuyard,  and  have 
clear  water  near.    Great  attention  should  be  paid  to  cleanliness  and  whitewashing,  not  R>r  appearance^ 


destroy  v 
S84S.  Tketnierior 
of  little  more  than  a  numl 


appearance^ 

<ifa  pomiiru^use  for  a  farm-yard  is  generaUy  very  simple,  and  conslsU 
of  spars  reaching  acro«  the  bulkling  at  diflferent  heiehtk  or  at  the  same 
height,  with  a  gangway  or  ladder  attached,  for 
the  fowls  to  ascend :  but  where  comfort  and 


cleanliness  are  studied,  a  preferable  mode  is  to 
form  a  sloping  stage  c  "'  ""       •' - - 

the  poultry  to  sit  on 


form  a  sloping  stage  of  spars  Uig.  415.  a,  b)  for 
the  poultry  to  sit  on ;  beneatn  this  stace  may 
be  two  ranges  of  boxes  for  nests  (c,  c) :  the  roof 


(tf)  should  have  a  cdling  to  ken  the  whole 
warm  in  winter,  and  the  door  (e)  shouM  be 
nearly  as  high  as  the  ceiling  for  ventilation, 
and  sboukl  have  a  small  opening  with  a  shutter 
at  bottom,  which,  where  there  is  no  danger 
from  dogs  or  foxes,  may  be  left  ooen  at  all 
times  to  admit  of  the  poultry  soing  in  and  out 
at  Measure,  and  especially  for  their  early  egresa 
during  summer.     The  spars  on  which   the 

,, ^_^ ^ „._    cUwed  birds  are  to  rooit  shouU  not  be  round 

and  smooth,  but  roundish  and  roughish.  like  the  branch  of  a  tree.   Tlie  floor  must  be  dry,  and  kept  dean 
tx  the  web-footed  kinds. 

284S.  The  rabbitry  is  a  building  of  rare  occurrence  in  agriculture,  and  where  it  is 
required  differs  little  fiom  the  piggery  ;  conaisting  of  a  yard  for  exercise  and  receiving 
food,  and  a  covered  close  apartment,  connected,  for  repose,  sleep,  and  the  mothm  ^and 
young.  In  the  latter  are  generaUy  boxes  a  foot  or  more  high  and  wide,  and  divided 
into  compartments  of  two  or  more  cubic  feet  for  the  rabbits  to  retire  mto,  and  bnng 
forth  their  young.  Where  young  rabbits  are  ftd  for  the  market,  the  mother  and 
ofl^ring  are  generally  confined  to  hutches,  which  are  boxes  a  Uttle  larger  <^^« 
common  breeding  boxes,  and  kept  in  a  separate  apartment.  In  treatmg  of  the  rsbbit 
(Part  III.),  these  and  other  contrivances  for  the  culture  of  this  ammal  will  be  brought 
into  notice.  •.. .       w  •  i 

2844.  The  ffigeanry  is  a  structure  not  more  frequent  than  the  ™***^»  "^™«  •**r?2 
admissible  in  profeasionai  agriculture,  except  in  giaxing  districts,  where  the  tarda 
have  not  so  direct  an  opportunity  of  iijuring  com.  Sometimes  they  are  made  an 
ornamental  appendage  to  a  proprietor's  fiumay,  or  to  a  sheep-house  m  a  park  ^. 
416.),  or  other  detached  building  ;  and  sometimes  a  wooden  structure,  raised  from 
the  ground  on  one  post  or  more,  is  formed  on  purpose  for  their  abode.    Whatever  may 
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be  the  external  form,  the  interior  arrangement  consists  of  a  series  of  boxes  or  cavities, 
formed  in  or  against  tlie  wall,  generally  about  a  foot  high  and  deep,  and  two  feet  or  less 
long :  one  half  of  the  front  is  left  open  as  an  entrance,  and  the  other  is  closed  to  protect 
the  female  during  incubation.    (See  Pigfon,  Part  III.) 


2845.  2Vie  apiary  it  a  building  or  structure  seldom  wanted,  except  to  protect  hiTC* 
from  thieves ;  then  a  niche  or  recess  in  a  wall,  to  be  secured  in  front  by  two  6r  moane 
iron  bars,  is  a  simple  and  effectual  mode.  Sometimes  apiaries  are  made  ornamental 
(fig,  417.),  but  the  best  bee-masters  set  little  value  on  such  structures,  and  prefer  keeping 
their  bees  detached  in  single  hives,  for  sufficient  reasons.  These  hives  may  be  chained  to 
fiTri^  jtnelnin  Tf  iiiih'i  manner.     (See  Bee,  Part  IV.) 

S«cT.  II.     BuQdingt  <u  RepoiKorietf  and  for  performing  m-^ioor  Operations. 
«846.  Buildings  for  dead  stock  and  crop  occupy  a  considerable  portion  of  the  fiurmery, 
and  include  the  bam,  granary,  straw  and  root-houses,  cart-sheds,  tool-house,  harness- 
room,  and,  when  farming  is  conducted  on  a  very  extensive  scale,  the  smiths*  and  carpenters' 
work-rooms. 

2847.  The  com^^xxm,  or  building  in  which  com  is  contained,  threshed,  and  cleaned, 
has  undergone  C(msidend>le  change  in  form  and  dimensions  in  modem  times.     Formerly 

it  was  in  many  cases  made  so  large  as  to  contain 
at  once  all  the  com  grown  on  a  farm ;  and  in 
most  cases  it  was  so  ample  as  to  contain  a  great 
portion  of  it.  But  since  the  mode  of  forming 
small  com  stacks  became  more  general,  and  also 
the  introduction  of  threshing  machines,  this  de- 
scription of  building  is  made  much  smaller. 
The  bam,  especially  where  the  com  is  to  be 
threshed  by  a  machine,  is  best  placed  on  the 
north  fide  of  the  farmery,  as  being  most  central 
for  the  supply  of  the  straw-yards,  as  well  as  the 
stables  and  cattle-sheds.  In  this  situation  it  has 
also  the  best  effect  in  an  architectural  and  pic- 
turesque point  of  view,  (fig,  418.)  Suppose  an 
octagonal  form  chosen  tor  a  farmery,  with  the 
bam  (1),  straw-room  and  granary  over  (2),  and 
mill-shed  (3),  to  the  north ;  then  on  the  left  of 
the  bam  may  be  the  stable  for  woriL-horses  (4), 
and  riding-horse  stable  (5),  cattle-house  (6), 
cow-house  (7),  sick  horse  (8),  sick  cow  (9),  cat- 
tle-shedfl  no>.  cart-sbed  nU.  boilincp  and  sU 


tle-sheda  (10),  cart-shed  (11),  boiUng  i 
ing  house  (12),  root-house  (13),  chaff  and  other 
stores  for  steaming,  or  mechanics*  work-shop 
(14),  piggeries  (15),  poultry-house  and  rabbitry 
(16).  The  yaid  may  be  divided  in  two  by  a  wall 
ranning  north  and  south,  with  a  pump,  well,  or 
other  supply  of  water  in  the  centre  (17).  The 
rick-yard  (27)  should  be  to  the  north  of  such  a 
farmery,  for  easy  conveyance  to  the  bam :  the 
main  entrance  (28)  should  be  from  the  south, 
opposite  the  dwelling-house ;  side  entrances  (26) 
should  lead  to  different  parts  of  the  farm  and  to 
the  main  roads  of  the  country,  and  there  should 
be  ponds  (25)  for  washing  the  horses*  feet  and 
for  the  poultry.  The  same  accommodations 
may  be  arranged  in  a  square  or  circular  outline. 
(7^.419.  and  420.) 
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S84&  The  EnftlUk  eomJtam,  in  which  a  Urge  quantity  of  corn  In  the  straw  is  to  be  contained,  and 
threshed  out  with  flails,  may  either  be  constructed  on  wooden  frames  covered  with  planks  of  oak,  or  be 
tmilt  of  brick  or  stone,  whicherer  the  country  afibrds  in  the  greatest  plenty ;  and  in  either  case  there 
■hould  be  such  vent-holes,  or  openings  in  their  sides  or  walls,  as  to  affbrd  free  admittance  to  the  air.  in 
order  to  prevent  the  mouldiness  that  would  otherwise,  ttom  the  least  dampness,  lodge  in  the  grain.  The 
gable-ends  are  probably  best  oi  brick  or  stone,  on  account  of  greater  solidity ;  the  whole  mav  be  roofed 
.with  thatch  or  tiles,  as  either  can  be  more  conveniently  nrocured.  It  should  have  two  large  folding-doors 
fiscing  each  other,  one  in  each  side  of  the  building,  for  the  convenience  of  carrylne  in  or  out  a  large  load 
of  corn  in  sheaves ;  and  these  doors  should  tie  of  the  same  breadth  with  the  threshing-floor,  to  affbrd  the 
more  light  and  air ;  the  former  for  the  threshers,  and  the  latter  for  winnowing.  Over  the  threshing, 
floor,  and  a  little  above  the  reach  of  the  flail,  poles  are  often  laid  across  from  one  beam  to  another,  to 
form  a  kind  of  upper-floor,  upon  which  the  thresher  may  throw  the  straw  or  haulm,  to  make  an  immediate 
clearing,  till  he  nas  time  to  stow  it  properlv  elsewhere :  and  on  the  outside,  over  the  great  doors,  it  ia 
sometimes  convenient  to  have  a  large  pent-nouse,  made  to  project  sufficiently  to  cover  a  load  of  com  or 
bay,  in  case  a  sudden  storm  should  come  on  before  it  can  be  housed ;  and  also  to  shelter  the  poultrv  in 
the  farm-yard  in  great  heat  or  bad  weather.  It  was  fonnerly  the  custom  in  countries  that  abounded  in 
com  to  have  separate  bams  for  wheat ;  for  spring.com,  such  as  barley  and  oats ;  and 'for  peas,  tares,  lintels, 
clover,  saintfoin.  &c. ;  but  where  the  grain  can  be  stacked,  the  heavy  expense  of  so  many  buildings  of 
this  kind  may  be  avoided,  ^n  no  description  of  form  buildings  has  so  much  needless  expense  been 
incurred  as  on  bams.  The  most  Ostentatious  in  England  are  those  on  Coke*s  estate  in  Norfolk ;  they  are 
built  of  fine  white  brick,  so  larsc  and  unscientifically  constructed  that  they  cannot  be  filled  with  com 
fVom  the  fear  of  bursting  the  side  walls. . 

2849.  The  threshing-Jloar,  or  space  on  which  the  grain  is  threshed  out  by  the  flail,  is  an 
important  object  in  the  English  bam.  It  is  for  the  most  part  made  in  the  middle  of  the 
building ;  but  may  be  laid  down  in  any  other  part,  if  more  convenient,  and  sliould  always 
be  so  formed  as  to  be  perfectly  close,  firm,  and  strong.  In  constructing  these  kinds  of 
floors,  various  sorts  of  materials  are  employed,  such  as  compositions  of  different  earthy 
kinds,  stones,  lumps,  bricks,  and  wood,  "nie  last  substance,  when  properly  laid  and  put 
together,  is  probably  the  best  and  most  secure  from  damp.  When  made  of  wood,  they 
'  are  sometimes  so  contrived  as  to  be  movable  at  pleasure,  which  is  a  great  convenience  in 
'  inany  cases :  they  are  made  of  different  dimensions,  but  from  twelve  to  fourteen  by 
eighteen  or  twenty  feet  are  hi  genend  proper  sites  for  most  purposes. 
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18  to  90  feet  The  b«t  ar«  oTodE.  some  of  atone ;  but  a  specie*  of  cmrtiMB  lUyfr,  whkh  if  made  there,  b 
thoucfat  to  te  superior  to  floors  of  ttone,  or  any  other  material,  except  sound  oaJc-plank.  The  supper 
esoellaicr  of  these  floors  is  owioc  ia  part  to  the  materials  of  which  they  are  fanned,  and  in  part  to  the 
method  ol  makmg  them.  In  order  to  this,  in  some  pUces,  the  surface  of  ihe  intended  throhing.pUoe 
is  dug  away  to  the  depth  of  about  six  inches,  and  the  earth  thus  Ulccn  out,  when  of  a  proper  liind.  aOer 
beioff  weU  eleved  of  stones.  U  mixed  with  the  strongest  day  that  can  be  procured,  and  with  the  dung  of 
cattle.  This  mixture  is  then  worked  together  with  water.  tiU  it  is  of  the  consistence  of  stifT  moitar. 
•nd  the  Gomooet  thus  made  is  spread  as  smooth  as  possible  with  a  trowel,  upon  the  spot  ftom  which  the 
earth  was  taken.  As  it  crarks  in  drying,  it  must  be  ftequently  beaten  down  with  great  force ;  or  roUed 
With  a  heavy  roller  until  all  the  crerioes  are  filled  up :  and  this  must  be  continued  till  it  is  quite  f^\#, 
bald,  dry,  smooth,  and  Arm. 

S6ol.  Moardtd  tkretMmg-fioort,  made  of  sound,  thick,  weU  seasoned  pUnksof  oak,  are  excellent  ft>r 
•enrice,  will  last  a  long  tine,  and  may  be  converted  into  good  floorings  for  rooms,  by  planing  them  down, 
after  they  are  become  too  uneven  for  the  purpose  originally  intended. 

S852.  Earthen  ikrr$kmg4loor*  should  not  be  advised,  except  where  good  materials  can  be  procured, 
and  the  making  of  them  be  performed  in  the  most  period  manner,  which,  as  we  have  noticed  (8i^.)  Is 
only  the  case  in  particular  instances  and  districta 

S85SL  Brick  Jltifn,  when  well  laid  down.  may.  in  tome  cases,  make  a  tolerable  floor  for  many  purposes, 
but  on  account  of  their  not  only  attracting,  but  retaining,  mobture,  they  are  not  to  be  recommendMl 
where  grain  of  any  kind  is  to  continue  much  upon  them. 

£854  In  omutmcting  wooden  floors  the  most  usual  mode  Is  that  of  naifing  the  planks,  or  boards  of 
which  the/  are  compoeed,  after  their  edges  have  been  shot  true,  and  well  fitted  and  Jointed,  close  down  to 
wooden  joiats  or  sleepers,  firmly  placed  and  secured  upon  the  ground,  or  other  place  for  the  purpose.  But 
in  the  midland  districts,  instead  of  the  pUnks  being  nailed  down  to  sleepers  in  the  ordinary  way.  the  floor 
is  first  laid  with  bricks,  and  the  planks  spread  over  these,  with  no  other  confinement  than  that  of  being 
**  dowled  '*  together,  that  U,  ploughed  and  tongued.  and  their  ends  let  into  sills  or  walls,  placed  in  the 
usual  way,  on  each  side  of  the  floor.  By  this  method  of  putting  down  the  planks,  provided  the  brick, 
work  b  left  truly  level,  vermin  cannot  have  a  hiding-place  beneath  them  ;  and  a  communication  of  damp 
air  being  eff'eetuallv  prevented,  floors  thus  Uid  are  found  to  wear  better  than  those  laid  upon  steepen,  u 
u  observable  that  the  planks,  for  this  method  of  laying,  ought  to  be  thoroughly  seasoned.  It  is  evident, 
however,  that  where  barn-floors  can  be  made  hollow,  they  must  be  much  better  for  the  purpose  of 
threshing  upon,  than  such  as  are  cither  placed  on  brick-work,  or  the  ground.  From  their  greater 
pliability  and  ehuticity  in  threshing'  upon,  the  grain  is  of  course  threshed  out  with  more  ease,  certainty. 


2855.  The  tkre»kmg-imU  bom  is  not  restricted  to  any  use;  but  it  answen  beat  when  tfao 
ground-plan  is  a  parallelogram,  the  width  firom  twenty  to  thixty  feet, according  to  the  site  of 
the  machinery,  and  the  height  from  fifteen  to  twenty  feet,  in  order  to  allow  one  winnowing 
machine,  or  even  two,  to  be  placed  under  the  threshing  part  of  the  maohincty.  The  bam 
in  thia  case  is  in  three  distinct  divisions :  the  first,  for  the  unthreshed  com,  should  be  of 
such  a  siae  as  to  contain  an  ordinary  stack,  and,  if  posaible,  it  ahould  be  so  contriTed  as  to 
be  entered  by  a  loaded  cart ;  which,  whether  the  com  be  threshed  as  carried  in,  or  be  laid 
up  for  future  operations,  is  a  great  saving  of  labour.  The  second  dirision  contains  the 
machinery  and  the  com  floor,  and  should  be  enclosed  with  boards  so  as  to  be  locked  up 
when  not  in  use.  The  third  division  is  the  straw-bsun,  which  should  be  ao  laige  as  to 
admit  of  keeping  separately  a  considerable  quantity  of  different  kinds  of  straw,  accesaiblo 
for  fodder  and  for  litter. 

2856.  The  hay-bam  is  commonly  constructed  of  timber,  and  sometimes  is  open  on  the 
south  or  east,  or  even  on  all  rides.  In  Middlesex,  thoe  are  many  hay-bams  capable  of 
holding  from  thirty  to  fifty,  and  some  even  one  hundred,  loads  of  hay.  They  are  found  to 
be  extremely  useful  and  convenient  during  a  catching  and  unsettled  hay-harvest,  and  also 
at  other  seasons  of  the  year.  In  wet  and  windy  WMther,  they  afibrd  an  opportunity  of 
cutting,  weighing,  and  binding  hay ;  none  of  which  operations  could,  at  sudi  a  time,  be 
performed  out  of  doors.  Most  farmers  agree  that  hay  may  be  put  together  earlier,  even 
by  a  day,  in  a  bam,  than  it  would  be  safe  to  do  in  a  stack.  They  advise,  however,  that 
the  sides  of  the  mow  should  be  raked  or  pulled  clear  of  the  quartering  of  the  bam ;  and, 
when  thus  managed,  they  are  of  opinion  that  the  hay  wiU  be  as  good  in  the  bam  as  in  the 
stack.  In  the  driest  seasons,  bams  are  a  saving ;  and,  in  wet  seasons,  the  ready  aaristance 
which  they  afford,  in  speedily  securing  the  hay,  has  been  known  to  make  a  difference  in 
price  of  twenty  diillings  per  load.  Many  persons,  on  the  other  hand,  think  hay  is  mora 
apt  to  heat  in  a  bam  than  in  the  open  air ;  and  that  they  present  no  advantages  which 
may  not  be  obtained  by  the  canvass  stack-cover.  If  they  do  not  possess  considerable 
advantages,  dien  the  loss  must  be  great,  as  the  erection  of  such  bams  is  a  heavj 
expense. 

2857.  The  granofy,  in  bams  with  threshing  machines,  is  aometimes  formed  immediately 
above  the  floor  on  which  the  machine  works ;  which,  among  otlier  advantages,  admits  of 
raising  the  com  to  it  directly  from  the  ground-floor,  either  by  the  threshing-imll  itself,  or  a 
common  windlass  easily  worked  by  one  man.  When  it  is  to  be  taken  out  and  carried 
to  market,  it  may  be  lowered  down  upon  carta,  with  the  utmost  facility  and  despatch. 
There  is  evidently  no  greater  expense  incuired  by  this  arrangement :  for  the  same  floor 
and  height  of  side  walls  that  must  be  added  to  the  bam,  are  required  in  whatever 
situation  the  granary  may  be ;  and  it  posaesaes  several  advantages.  Owing  to  its  being 
higher  than  the  adjacent  buildings,  there  is  a  freer  circulation  of  air,  and  less  danger 
of  pilfering,  or  of  destruction  by  vermin;  the  com  may  be  deposited  in  it  as  it  is 
dressed,  without  being  exposed  to  the  weather,  while  the  saving  of  labour  is  in  xaott 

considerable* 
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S858.  The  construction  qf  the  agrictdtural  granary  has  in  it  nothing  particular ;  being,  in  fiwt.  onlj  a 
well  ventilated  room,' where  corn  it  seldom  Icept  more  than  a  month  or  two,  and  gcnerailv  in  sacksb 

9S9d.  A  detached  granarv  often  forms  a  part  of  farmeries  on  a  small  scale :  they  should  be  built  with 
firmness,  and  well  secured  ftom  the  entrance  of  Terrain.  In  order  to  eflftect  the  latter  purpose,  they 
should  be  raised,  by  means  of  stone  pillars,  about  eighteen  inches  or  two  feet,  and  haye  a  frame  of 
some  durable  wood,  with  quarterings  of  timber,  so  placed  as  that  ther  may  be  filled  up  closely  with 
brickbats,  and  the  inside  made  secure  by  being  lined  with  thin  boards  nailed  firmly  to  the  difilhrent  pieces 
of  quartering.  The  floors  must  be  made  firm,  close,  and  even :  the  outside  may  also  be  covered  with 
boarding,  if  it  be  thought  necessary,  and  the  roof  well  tiled.  There  may  be  diSierent  floors  or  stories, 
according  to  the  room  required. 

5860.  Of  commercial  com  granaries,  some  of  the  most  extensive  are  in  Dantsic.  They  are  seven, 
eight,  or  nine  stories  high,  having  a  funnel  in  the  midst  of  every  floor,  to  let  down  the  com  fh>m  one 
to  another.  They  are  built  so  securely,  that,  though  every  wav  surrounded  with  water,  the  corn  con. 
tracts  no  damp,  and  the  vessels  have  the  convenience  of  coming  up  to  the  walls  for  their  lading.  The 
Russians  in  the  interior  of  the  empire  preserve  their  com  in  subterranean  granaries,  of  the  figure  of  a 
sugar-loaf,  wide  below,  and  narrow  at  top :  the  sides  are  well  plastered,  andthe  top  covered  with  stones. 
They  are  very  carefbl  to  have  the  com  well  dried  before  it  is  laid  into  these  store-houses,  and  often  dry  it 
by  means  of  ovens,  their  autumn  being  too  short  to  effbct  it  sufficiently. 

5861.  A  granary  to  preserve  com  for  many  vears  should  be  a  dry  cellar,  deeply  covered  with  earth  ; 
and,  after  the  com  is  put  in,  hermetically  scaled  to  exclude  heat,  air,  and  moisture,  and  preclude  the 
possibility  of  the  grain  vegetating,  or  of  the  existence  of  insects  or  vermin,  or  the  hatching  of  their  eggs. 
(See  1834.} 

2862.  The  root-houte  is  used  for  storing  uf/  or  depositing  potatoes,  turnips,  carrots, 
cabbages,  or  other  roots  or  tops  for  the  winter  feed  of  cattle.  It  should  always  join  the 
cattle-sheds,  and  communicate  with  them  by  an  inner  door  that  opens  into  the  feedcr*8 
walk  by  the  heads  of  the  cattle.  The  entrance  door  ought  to  be  so  large  as  to  admit  a 
loaded  cart.  These  houses  are  essentially  necessary  wherever  there  are  a  number  of  cows, 
or  other  sorts  of  cattle,  to  be  supported  on  roots  of  the  carrot,  parsnep,  turnip,  and  potato 
kinds,  as  well  as  for  cabbages ;  as  without  them  it  would  not  only  be  inconvenient,  but  in 
many  cases  in  severe  weather  impossible,  to  provide  them  for  the  daily  supply  of  such 
stock.  Cabbages  should  not,  however,  be  kept  long  in  houses,  as  they  are  very  apt  to 
take  on  &e  putrid  fermentation,  and  become  useless.  The  master  should  be  careful 
that  the  jrard  man  constantly  keeps  such  places  perfectly  clean  and  sweet,  in  order  that 
the  roots  may  contract  no  bad  smell,  as  cattle  are  in  many  cases  extremely  nice  in  their 
feeding,  and  when  once  disgusted  with  any  sort  of  food,  seldom  take  to  it  again  in  a 
proper  manner. 

286S.  The  tteammg-house  should  be  placed  next  the  root-houses,  for  obvious  reasons ; 
and  have  an  inner  .floor  communicating  with  it  in  a  line  vrith  the  door  of  the  feeder*s 
walk. 

2864.  The  straw-house  or  straw-shed,  when  there  b  one  distinct  from  the  bam,  should 
be  placed  at  the  end  of  the  cattle-sheds,  opposite  to  the  root-house,  and  like  it  should 
have  a  cart  entrance,  and  an  inner  door  communicating  with  the  feeder's  walk.  Straw, 
however,  is  often  stacked,  in  preference  to  placing  it  in  a  straw-house,  especially  when 
large  quantities  of  com  are  threshed  at  one  time. 

2865.  CartshedSf  or  lodges  for  the  shelter  and  protection  of  carts  or  waggons,  and 
other  large  implements,  are  generally  built  close  on 
three  sides,  with  the  foiurth  open,  and  the  roof  sup- 
ported with  posts  or  pillars.  Sometimes  they  are  open 
on  all  sides  (Ji^,  421. ) ;  but  this  admits  too  much  wind, 
which  carries  moisture  with  it  in  the  cold  seasons  of  the 
year,  and  dries  up  and  shrinks  wooden  articles  in  sum- 
mer.    Their  situation  in  the  square  should  be  apart 

.  from  the  buildings  for  live  stock,  and  also  from  the 
bam,  straw,  and  root  houses :  generally  the  first  part 
of  the  east  or  west  side  on  entering  is  devoted  to  the  purpose  of  cart-sheds  and 
tool-houses. 

2866.  The  tool-house  is  used  for  keeping  the  smaller  implements  used  in  manual 
labour  in  the  fields,  as  spades,  rakes,  forks,  &c.  It  is  essential  that  this  apartment  be  dry 
and  free  from  damps ;  and,  when  convenient,  it  should  have  a  loft  for  the  better  pre- 
servation of  sacks,  cordage,  sowing  sheets,  baskets,  spare  harness,  &c. 

2867.  Some  other  buiUUngs,  besides  those  of  this  and  the  preceding  section,  will  be 
wanted  in  most  farm.ymds  of  any  extent,  as  stables  for^young  horses,  riding-horses,  an 
hospital  stable,  &c.  Particular  descriptions  of  farms  also  require  appropriate  buildings, 
as  dairies,  cheese-rooms,  hop-kilns,  and  wood-lofts,  which  will  be  considered  in  treating 
of  dairy  farms,  hop  culture,  the  management  of  sheep,  &c. 

2868.  Sleeping-rooms  for  single  men  should  be  made  over  the  stable,  and  for  the  feeder 
or  cow-keeper  over  the  cattle-sheds,  that  they  may  hear  any  accident  which  takes  place 
among  the  horses  or  cattle  during  the  night,  and  be  at  hand  to  remedy  it. 

2869.  A  smithy,  and  carpenters  work-room,  lometimes  form  part  of  the  buildings  on  a 
large  farm.  Instead  of  going  to  a  distance  to  the  residence  of  these  necessary  mechanics, 
arrangements  are  made  vrith  them  to  attend  at  sUted  periods,  or  when  sent  for,  by  which 
a  saving  both  of  time  and  money  is  effected.  Sometimes  these  buildings  are  set  down  at 
a  little  distance  from  the  square,  to  prevent  danger  from  fire,  and  lessen  the  expense  of 
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He  fixtures,  as  the  anvil,  bellows,  bench,  vice,  lathe,  &c.  and  some  of  the 
larger  tools,  belong  to  the  fanner,  but  the  others  the  mechanics  bring  with  them.  A 
small  stock  of  iron,  steel,  and  timber  is  kept,  to  be  in  readiness;  and  also  the  cast-iron 
work  of  ploughs,  carts,  &c.,  and  sometimes  the  smaller  pinions,  and  other  parts  of  the 
threshing  machines. 

Sect.  III.     The  Farmer's  DwdHng-kouae* 

5870.  The  dwdling'hovM  of  the  farmer  is  generally  detached  from  the  fiinnery  on  the 
south  side,  and  separated  from  it  by  a  road,  grass-plat,  garden,  or  pond,  or  all  of  these, 
according  to  circumstances.  In  size  and  acconmiodations  it  ought  to  be  proportioned  to 
the  capital  requisite  for  the  farm ;  that  is,  it  ought  to  be  on  a  par  with  the  houses  of  other 
members  of  society  of  similar  property  and  income.  In  design  it  ought  to  be  simple  and 
unostentatious,  utUity  and  convenience  being  its  recommendatory  beauties.  At  the  same 
time,  as  observed  in  the  Code  (f  AgricuUure,  **  every  landlord  of  taste,  in  fixing  on  the 
site  and  plan  of  a  new  fiirm-house  and  offices,  ought  certainly  not  to  overlook  the 
embellishment  of  the  country.**  How  much  of  the  beauty  of  a  country,  and  of  the  ideas 
of  the  comfort  and  happiness  of  its  inhabitants,  depends  on  the  appearance  of  its  farm- 
houses and  cottages,  every  traveller  is  aware ;  and  every  agriculturist  who  has  travelled 
through  the  British  Isles  can  recognise  at  once  a  well  cultivated  district  by  the  forms  of 
the  farm-yards,  and  the  position  of  the  farmer's  dwelling-house.  The  difierenoe  between 
the  best  and  worst  cultivated  English  counties  in  this  respect  is  sufficiently  striking ;  and 
the  ideas  of  wealth,  comfort,  order,  and  scientific  agriculture,  which  the  fiumeries  and 
cottages  of  Northumberland  and  Berwickshire  excite  in  the  mind,  are  totally  unfelt  in 
passing  through  even  Hertfordshire  and  Essex  ;  where  the  scattered  stnggling  hovels  of 
all  sises  and  diapes,  the  monstrous  bams,  and  ricketty  shapeless  farm-houses,  indicate  a 
low  state  of  culture,  and  an  ignorant  tasteless  set  of  occupiers.  Even  in  Norfolk  and 
Suffolk  the  want  of  symmetry  in  the  farmeries  of  opulent  farmers  is  every  where 
conspicuous ;  and  the  want  of  taste  and  decorum  in  setting  the  dwelling-houses  among 
dung  heaps  and  urine  ponds  no  less  so. 

5871.  In  selecting  a  few  examples  qffnrm-houses,  the  first  we  shall  notice  is  that  of  the 
smallest  size,  where  the  farmer  keeps  no  servant  and  cultivates  only  a  few  acres.  The 
ground  plan  of  such  a  house  ( /^.  422.)  should  contain  an  entry  (a);  kitchen  (6)  ; 
dairy  and  pantry  (c) ;  parlour  {d) ;  light  closet  off  the  pariour  as  a  store-room,  or  for  a 
bed  (e) ;  tool-house  (/ ) ;  stair,  and  cellar  under  (g) ;  water-closet,  and  poultry-house 
over  (A) ;  tliere  are  tmce  bed-rooms  in  the  ^^ 
roof,  and  one  garret.  The  dimensions  may^ 
be  varied  at  pleasure ;  but  twelve  feet  square 
b  the  least  dimension  that  can  be  given  to 
the  kitchen  and  parlours. 
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2872.  Ji  farm-house  ^  the  smaliest  size  {fig.  423.\  where  the  poultry  and  tool  houses 
are  in  the  farm-yard,  but  where  the  farmer  keeps  only  one  servant,  and  works  and  lives 
with  him,  may  contain  an  entrance  and  stair  (a) ;  kitchen,  closet,  and  oven  (6) ;  back- 
kitchen  (c)  ;    dairy  (rf) ;    parlour  {e);    bedroom  (/)  ;    with  three  bedrooms  and  a 
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garret  up-stairs,  and  a  cellar  under.  The  arrangement  of  this  grooiMl  plan  b  eircelleiit^ 
with  tlie  single  exception  of  the  situation  of  tlic  fireplaces,  which  in  no  cottage  or  small 
dwelling-house  ought  to  be  in  the  outside  wall.  A  few  of  such  farm-houses  and  tetoantt 
should  be  found  in  all  parts  of  the  country,  if  for  no  other  reason  than  to  presenre  the  grada- 
tion from  the  labourer  to  the  professional  farmer,  and  from  the  cottage  to  the  farm-house. 
2873.  Afarm-houte  larger  than  the  preceding  {Jig,  424.),  and  for  a  farmer  and  his 
family  rather  in  a  better  style,  may  contain  a  principal  entrance  and  lobby  (a)  ;  parlour 
(5) ;  closets  (c) ;  store>room  for  meal,  cheese,  &c.  [d) ;  lumber  room  for  small  imple- 
ments {e) ;  beer  ceUar  (/) ;  pantry  (g) ;  dairy  (A)  ;  staircase  (i) ;  kitchen,  with  an  oven 
under  the  stairs,  and  a  boiler  on  the  other  side  of  the  fireplace  (Jc)  ;  coals  or  wood,  and 
back  entry  {I) ;  pigsty,  with  a  small  opening  towards  the  kitchen  for  throwing  in  dish- 
water,  offal,  &c.  (m)  ;  and  poultry-house  (n)  ;  witli  two  garret  bedrooms  over  the  wings ; 
two  good  bedrooms  and  a  closet  up  stairs,  and  a  garret  in  the  roof. 


2874.  AJarmrkouM  of  the  second  lower  scale  (fg.  425.),  executed  at  Burleigh  iu 
Rutlandshire,  contains  a  principal  entry  (d) ;  parlour  (6)  ;  kitchen  (c)  j  stair  (d)  ;  dairy 
(e) ;  pantry  (/)  ;  cellar  (g) ;  and  cheese^room  (A).  The  three  latter  are  attached  to  the 
back  part  of  the  house  by  a  continuation  downwards  of  the  same  roof.  By  making  their 
ceilings  only  seren  and  a  half  or  eight  feet  high,  some  small  bedrooms  may  be  got  above 
them,  having  a  few  steps  down  from  the  fioor  of  the  front  rooms,  or  a  few  steps  up  from 
the  first  landing-place.  The  back  door  of  the  kitchen  enters  into  a  brewhouse  and 
washhouse,  the  fireplace  and  copper  being  behind  the  kitchen  vent.  Beyond  this 
brewhouse  is  a  place  for  holding  fire-wood,  &c.,  in  the  back  wall  of  which  are  openings 
to^  feed  the  swine.  In  the  kitchen  is  an  oven ;  and  below  the  grate  a  very  good  con- 
trivance for  baking  occasionally,  but  principally  tised  for  keeping  the  servants*  meat 
warm ;  it  consists  of  a  cast-iron  plate,  and  door  like  an  oven.  The  chamber-floor  is 
divided  into  two  rooms  forwards,  and  two  small  ones  backwards. 

^  2875.  Farmer's  dwelUng-houses,  containing  more  accommodation  and  comfort,  and 
displaying  appropriate  taste  and  expression  of  design,  will  be  found  in  a  succeeding 
section,  where  farmeries  are  tieated  of,  and  alilo  where  we  treat  of  laying  out  fanxa. 
(Part  III.) 

Sect.  IV.  Cottages  for  Farm  Servants, 
2876.  Cottages  for  labourers  are  necessary  appendages  to  every  farm  or  landed  estate, 
and  no  improvement  is  found  to  answer  the  purpose  better  than  building  these  on  a 
comfortable  and  commodious  plan.  In  the  southern  counties  of  the  island,  where  the 
farmer's  labourer  is  supposed  to  change  his  master  once  a  year,  or  oftener,  the  whole 
business  of  cottages  is  commonly  left  to  accident ;  but  in  the  north  a  certain  number  of 
raarrfed  servants  are  kept  on  every  fiurm,  and  a  fixed  place  near  the  fiumery  ia  appointed 
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for  their  sitairtldii.  llrase  hatntationt  are  in  the  tenure  of  the  fturmer,  in  common  with 
the  other  buildings  of  the  farm ;  and  whenever  a  married  aenrant  changes  his  master  he 
changes  his  habitation. 

£877.  ne  aooommadicMcmfoirmerly  eonMidered  $mUablefitr/atm  Idbourert  contbCed  of  two  rooaii.  Tliat 
on  the  ground  floor  not  being  leM  than  twelve  ftet  Muare,  with  a  •Iccping-room  of  the  lame  sise  over,  and 
■ometime*  on  the  same  floor.  But  this  la  Justly  aeemed  too  ainau  for  an  ordinary  labourer's  &inUy. 
**  Hununity/'  Beatson  obserret,  **  shudders  at  the  idea  of  an  industrious  labourer,  with  a  wife  and 
perhaps  Ave  or  six  children,  being  obliged  to  live,  or  rather  exist,  in  a  wretched,  damp,  gloomy  room,  of 
ten  or  twehre  feet  square,  and  that  room  without  a  floor  i  but  common  decency  must  revolt  at  considering, 
that  over  this  wretched  apartment  there  is  only  one  chamber  to  hold  all  the  miserable  beds  of  this 
miserable  family.  And  yet  instances  oi  this  kind,  to  our  shame  be  it  spoken,  occur  in  every  counttir 
village.  How  can  we  expect  our  labouren  or  their  families  to  be  healthy ;  or  that  their  daughters,  ftom 
whom  we  are  to  take  our  Aiture  female  domestics,  sbouU  be  cleanly,  modest,  or  even  decent,  in  such 
wretched  habitations  ?" 

8878.  The  aecommodaHon  which  the  smatlett  cottage  ought  to  have,  according  to  Waistcll,  is  a  kitchen, 
washhouse,  and  clnaet,  or  pantry,  with  two  bed-rooms.  A  parlour  is  almost  useless;  The  kitchen,  being 
Dreed  fVom  the  business  of  washing  and  baking,  may  always  be  kept  decent  for  the  fkmily  to  live  in ;  and 
a  decent  kitchen  i«  greatly  preferable  to  a  disorderlv  parlour ;  and  a  parlour  that  Is  not  used  oftener, 
perhaps,  than  two  or  three  times  a  year,  will  seklora  be  kept  in  order.  Every  cottager  who  has  a  flunilv 
of  children  at  home,  ought,  for  decency's  sake,  to  have  two  bedrooms ;  ahd  if  the  children  are  of  boto 
•exes  he  ought  to  have  three.  For  the  purpose  of  thoroughly  airing  and  sweetening  the  bedrogms  there 
ought  to  be  windows  to  all  the  rooms.  ( WaitteWt  Designs,  Ac  pi  81.)  **  If  the  rooms  o^  a  dBuage  be 
built  too  low,  or  In  any  other  respect  upon  a  bad  plan,  the  inconveniences  arising  Arom  these  circumstances 
will,  in  all  probability,  have  to  be  endured  by  its  successive  occupants  as  long  as  the  materials  of  which  it 
is  composed  will  last  If,  therefbre,  the  weUkre  of  the  inhabitants  of  such  dw^ings  tie  considered,  it 
is  highly  important  that  any  circumstances  which  would  thus  entail  the  want  .of  comfort  should  beav<^ded : 
and  It  must  be  gratifying  to  those  who  erect  durable  and  efficient  cottages,  in  healthy  situations,  with 
gardens  attached,  to  contemplate  on  what  induitry.  what  cleanliness,  what  happiness,  and, in  short,  what 
great  and  lasting  im|nrovement  in  the  cooditton  and  habits  of  this  class  of  their  fellow-beings,  they  may.  as 
they  have  it  in  tneir  power,  by  a  little  attention,  so  easily  and  so  beneflciaUy  to  themselves  effW^. "  {lb.  p.  84^) 

8879.  Cottages  for  /arm  servants,  it  is  observed  by  the  able  author  of  the  article  AgrictUture,  in  the 
Supplement  to  the  Eneye.  Bn'taftniea,  **  are  usually  set  down  in  a  line,  at  not  an  inconvenient  distance 
fhnn  the  farm-yard.     Each  of  them  contains  two  apartments  with  fireplaces,  and  garret  slecpinc.rooms 


Adjoining  is  commonly  a  cow.house,  hogsty,  shed  for  fliel.  necessary,  a  small  garden,  and 
ther  appradages  of  oomfbrt  and  enjoyment.    As  an  example  of  the  minimum  of  modern  a 
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times  othor 

modation,  we  may  refer  to 
two  cottages  on  a  flirm  in 
Berwickshire,  as  described  in 
the  report  of  that  county. 
They  contain  each  a  kitchen 
(Jfg-  486L  a),  small  parlour 
and  store-room  (6),  with  two 
good  bedrooms  over,  and  a 
dairy  under  the  staircase  — 
There  is  a  garden  behind  {c), 
a  place  for  a  calf  or  pigs,  or 
for  fbel  Cd),  water^losetjr )f 
and  dung-heap  (/).  The 
labourer's  cows,  in  tnis  case, 
are  kept  at  the  fkrmery, 
along  with  those  of  the  fkr. 
mer.  It  Is  proper  to  observe,  however,  that  this  Is  more  the  beau  id^al  of  the  cottage  of  a  farm  servant  in 
Scotland  than  the  reality.  With  the  excepUon  of  some  cottages  thathavebeen  recenUy  buUt  by  Englishmen 
who  have  become  possessed  of  property  in  Scotland,  sueh  as  the  Marquess  of  Stafford,  Earl  tiwydlr,  &c.  the 
dwellings  of  the  labouring  classes  are  a  disgrace  to  the  country,  it  is  any  thing  but  creditable,  both  to  the 
landed  proprietors  and  the  farmers,  that  while  the  houses  of  both  have  been  greatly  improved  in  comfort 
and  appearance  within  the  last  tbirty  years,  adircely  any  imiirovement  has  taken  place  in  the  dwellbigs  of 
their  servants.  Even  in  East  Lothian,  Berwickshire,  and  other  counties,  generally  considered  the  most 
Improved  in  Scotland,  scarcely  any  alteration  has  taken  place  for  the  better  within  our  remembrance: 
One  cause,  no  doubt,  of  this  want  of  comfort,  and  the  appearance  of  enjoyment  in  Scottish  cottages.  Is 
owing  to  the  ignorance  of  the  cottager  of  many  of  the  comforts  which  are  enjoyed  by  the  same  class  in 
other  countries,  and  more  particularly  in  England,  Holland,  and  the  South  of  Ocrmanv.  This  applies 
particularly  to  tradesmen  ootugers,  or  what  may  be  called  independent  occupiers ;  but  with  respect  to  all 
those  cottagers  who  are  the  hired  servants  of  owners  or  occupiers  of  land,  the  blame  belongs  wholly  t 


want  of  ant 


427 


the  owners  and  occupiers,  and  may  be  traced  to  their  want  of  sympathy  for  their  fellow-men,  as  well  as  a 
1  enlightened  view  of  their  own  interests.    "  CouU  the  rich,'^  WaisteU  remarks,  **  but  consider 

themselves  interested  in  the  ap^ 
pcarance  of  their  tenanU  and 
labourers,  and  hold  the  improve- 
ment of  the  cotuge  and  cottage 
garden,  and  lU  inhabitants,  as  an 
essential  pkrt  of  the  improvement 
of  their  grounds ;  they  would  thus 
make  their  scats  appear  the  growth 
of  plenty  diffbsed,  and  not  the 
solitary  instance  of  wealth  in  the 
midst  of  wretchedness,  at  onice  Its 
neighbour  and  its  reproach.** 
( WaisteWs  Designs,  Ac.  p.  9.) 
A    double  pltmgkmam*$ 


'^m. 
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cottage  and  cow-house  yig-^sn.) 
maybe  thus  arranged.  Both  may 
contain  a  kitchen  (a)  with  an  oven, 
and  thero  may  be  a  smSU  i^kNir 
or  store-room  W,  •  <W  and 
pantry  (c),  with   two  bedrooms 


Detached  may  be  a  pintf 

(d),  waier-doset  (#).  place  fbr  Aid 
(/)    and  oow.hottse  (g). 


gantenii  adjoining,  duni-hesR 
porch,  stcpi^ip,  Ac.  as  in  the  other 
place. 
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«81.  mdttOPs  doMe  eoUageJbr  labcmttn  {fig-  4fi&)  oontatiM,  flnr  «ch  cottase,  a  ntcuuii  twelve  feet 
Muare  (a),  and  a  waahbouie  (6),  pantry  (e),  and  place  for  Aid  under  the  ttaln  M,  covered  with  a  lean- 
to  or  penthoufe  roof,  lix  feet  wide  lo  the  clear.  The  entrance  1«  made 
immediately  into  the  kitchen ;  but  in  expoaed  or  cold  situationa,  and  eape. 
ciallj  where  ftiel  la  dear,  a  porch  should  be  either  taken  off  the  inc&de  of  the 
kitchen  or  added  to  the  outdde ;  or  a  temporanr  screen  or  curtain  might  be 
uaed  in  odld  weather.  On  one  aide  of  the  kitcnen  tire  there  is  a  cupboard. 
The  waahhouie  and  pantry  floor  may  be  made  two  ateps  lower  than  the 
kitchen,  and  tlie  floor  over  them  about  two  feet  lower  than  the  floor  over 
the  kitchen ;  thui  there  will  be  room  for  mnall  beds  within  the  lean.ta 
The  kitctiens  are  seven  feet  six  inches  high,  and  the  bedrooms  over  may 
be  made  eight  feet  high  by  putting  the  ceiling  Joists  two  feet  above  the 
walUplate.  The  ceiling.Joists  may  be  so  many  collar.beams  to  the  rafters, 
which  will  greatly  strengthen  the  rooC  The  fireplaces  and  flues  are  in  the 
division. walls.  In  thu  position  the  greatest  advantage  is  derived  ftx>m  the 
heat,  and  thua.  In  small  cottages,  the  chambers  would  not  require,  except 
in  sicknesses,  any  fires.  Two  cottages,  having  the  same  accommodations, 
cannot,  perhaps,  be  buiU  at  less  expense  upon  anv  other  plan. 

^82.  Waittdra  deHgn/or  a  double  cottage  with  qfflccB  {fig.  4S9.)  contains 
"porches  (a  a),  kitchens  {bb)  twelve  tettbj  thirteen  feet:  and  the  back 
kitchen,  or  wasbhouse  (c),  which  may  be  on  the  same  leveL  is  six  ftet  by 
seven  feet  The  pantry  {d),  which  may  be  sunk  one  step^  is  partly  under 
the  stairs  {e).  In  the  porcn  is  a  cupboard  to  contain  the  labourer's  tools, 
and  beyond  the  porch  is  a  small  room  for  Aiel(/).  At  each  end  of  the 
buUdins  are  three  doon :  the  first  opens  into  the  vault  (g),  the  second  Into 
the  plaee  fbr  ashes,  or  dust  (b),  and  the  third  into  the  hogaty  (0,  over  which  is  a  roost  for  poultry. 
The^oUow  or  cavity  In  the  waU  between  the  rtairs,  ftc.  and  pigsty  C*)  U  to  prevent  any  soakingsor 

disagreeable  smell  being  nerceptible  m  the  house.  The 
chamber.floors  being  or  equal  dimensions  with  the 
ground-floors,  each  cottager  will  have  two  bedrooms. 
One  room  maybe  made  somewhat  larger  than  the  other  { 
the  larger  for  the  parents  and  the  smaller  for  the  chiU 
dien.  The  bedrooms  being  partly  within  the  nxrf*,  a 
higher  elevation  would  improve  the  appearance,  and 
render  it  more  wholesome,  and  wUI  be  preferred  by 
those  with  whom  the  additional  expense  la  of  less  coo. 
sideration  than  the  health  and  improvement  of  their 
highly  conducive  to 


cottagers.     Lofty  bedrooms  are 
health.*'  (f>ViiJ/4rir«  Designs,  Amx  p.  82.) 


flB8&>  WnitteWt  dambie  eoiimge  with  cowJmue  {fig. 
.ja)  contains  **  kitchens  {a\  fourteen  feet  by  twelve  feet : 
the  back  kitchens  (A)  are  eleven  feet  by  seven  feet ;  and 
be  a  dosec  under  the  stairs  for  « 


1   rtV 

'  pantry  {c\.  There  are  also  boilers  and  ovens,  projecting 
tnan  the  back  of  the  house ;  but  where  the  cottagers  do 
not  make  their  own  bread,  or  where  they  cat  oat-bread. 


one  end  there  may  be  a  d 

ntry  {c\.    There  are  also  bo 

»n  the  back  of  the  house;  1 

_jt  make  their  own  bread,  or     _  ,  , 

ovena  will  not  be  required.  The  entrances  are  through 
porches  (<0  In  ^*  ^o^  tmikUngs,  beyond  which,  as  In  the 
last  example^  Is  a  place  for  rael  (e),  and  at  the  back  of 


this  last  is  the  dairy  (/),  with  the  door  from  the  kitchen. 
The  situation  of  some  conveniences  on  a  plan  may 
sometimes  wppeu  too  conspicuous ;  but,  as  at  least  a 
garden,  however  small.  Is  supposed  to  be  attached  to 
«v^  1aboiiier*a  oottace,  the  Jodickms  pUnting  of  a  few  everoreen  shrubs  will  give  all  the  privacv  required. 
The  dooia  to  the  cowhouse  (g)  are  at  the  back  j  and  convenient  places  for  coIlectl|)g  manure  (A)  may  be 

made  In  the  comers 
430  f!^  against  the  sides  of  the 

hogsties  (t).  Every 
thing  convertible  into 
manure  ought  to  be 
gathered  into  theae 
yards.  By  collecting 
'manures,  and  pre. 
paling  them  with 
Judgment,  ground  of 
an  inferior  quality 
May  "be  eontinued  in 
«  profilaUe  and  pro. 
gressive  state  of  Im. 
provement,  until  it 
baa  aoquhred  a  high 
dagrae  of  fertUltv. 
Snaall  tenants  should 
Hot  only  be  provided 
with  convenient  yards 
foroempostdungnills, 
but  should  also  have 
pointed  out  to  them, 
oy  the  praprietors  or 
agenu  of  estates,  the 
various  ferfilising  sub. 
which      lie 


within  their  reach*. 

and  also  be  Informed 

Whieh  of  them  wlU  make  the  most  valuable  dreasinga  for  grounds  of  the  nature  of  those  which  they 
napeetivelv  occupy;  and  such  attention  to  their  interests  must  be  gratifying  to  them.  'I1iechamber4toor 
ovor  the  kitchens  may  be  divided :  small  rooms,  about  six  feet  wide,  with  windows  above  the  low  buildings, 
woohl  serve  for  bedrooms  for  daughters ;  the  larger  rooms  for  the  parents,  and  the  rooms  over  the  back, 
kitchens  for  the  sons.  Should  these  conveniences  not  be  suiBdent,  small  bedrooms  may  be  added  at  each 
end.  over  the  entrance,  dairy,  &c. ;  or,  with  a  nttle  addition  in  the  devatioo  of  the  walk  above  tiie  celling 
of  toechambeiB,  toierabie  rooms  may  be  formed  in  the  rooC  Cottages  for  manufacturers  will  require  larger 
rooma,  as  for  looms,  ftc  If  the  oocupien  of  adjoloing  tenements  keep  honea,  thcv  aaay  unite  their  teams 
when  a  stronger  draught  than  two  horses  is  required  for  ploughing,  or  any  other  work."  {WaUMVa 
DetSgiUt  &e  pL  83.)  -.  r-    • 


Boox  IV.  FARM-COTTAGESL  457 

2884.  In  regard  to  the  cmutructwn  of  cottage*  much  infonmition  may  be  obtained 
from  a  work  entitled  A  Series  of  Fiaau  for  Cottagesy  by  J.  Wood  of  Bath.  This  author 
lays  down  the  following  seven  principles  as  the  means  of  obviating  the  inconveniences  to 
which  cottages,  as  usually  buil^  are  liable. 

8885.  The  cottage  thomU  be  dry  md  huHikg.  This  if  effteted  by  keeping  thefloor  ■IxteeiV'Sr  ei^CciD 
Inches  above  the  natural  ground ;  by  building  it  clear  oS  banks,  on  an  open  spot  dTjground,  \\M(  has  a 
declivity  or  lUl  ftom  the  bnikUng;  by  having  the  roonu  not  less  than  eight  feet  high,— a  height  that  will 
keep  them  airy  and  heaUhy ;  and  by  avoiding  having  chambers  in  the  roof. 

88861  They  thomid  he  wairm^  cheerful^  and  eou^fifrlable.  In  order  to  attain  these  points,  the  walk  should 
be  of  a  sufflclent  thickness  (If  of  stone,  not  less  than  sixteen  inches ;  if  of  brtek,  at  leatt  a  brick  and  a  half) 
to  keep  out  the  cold  of  the  winter,  or  the  excessive  heat  of  the  summer.  The  entrance  should  be  screened, 
that  the  room,  on  opening  the  door,  may  not  be  exposed  to  the  open  air.  The  rooms  shouM  receive  their 
light-flrom  the  east,  or  the  south,  or  flrom  any  point  betwixt  the  east  and  the  south  :  for,  if  they  receive 
their  light  from  th«  north,  thev  will  be  cold  and  cheerless ;  if  from  the  west,  they  will  be  so  heated  by  the 
summer's  afternoon  sun,  as  to  become  comfortless  to  the  poor  laboiire^,* after  a  hard  day's  work :  whereas, 
on  the  contrary,  receiving  the  light  flrom  the  east  or  the  south,  they  will  be  always  warm  and  cheerfuL 
80  like  the  feelings  of  men  in  a  higher  sphere  are  those  of  the  poor  cottamr,  that  if  h'u  habitation  be  warm, 
cheerM,  and  comfortable,  he  willretum  toit  with  gladness,  and  aUde  in  It  with  pleasure. 

8887.  Tkeif  skouU  be  rendered  eoneenieni,  by  having  a  porch  or  shed,  to  screoi  the  entrance,  and  to  hold 
the  labourer's  tools ;  by  having  a  shed  to  serve  as  a  pantry,  and  store-place  for  fuel ;  by  having  a  privy  fbr 
cleanliness  and  decency's  sake ;  by  a  proper  disposition  of  the  windows,  doors,  and  chimneys ;  by  having 
the  stairs,  where  there  is  an  upper  floor,  not  less  than  three  fbet  wUe,  the  rise  or  height  not  more  than 
eight  inches,  and  the  tread  or  breadth  not  less  than  nine  inches ;  and.  hutly,  by  proportioning  the  sise  of 
the  cottage  to  the  family  that  is  to  inhabit  it :  there  should  be  one  kxlging.room  for  the  parents,  another 
fbr  the  female,  and  a  third  for  the  male  children.  It  is  melanelioly,  he  says,  to  see  a  man  and  his  wif^ 
and  sometimes  half  a  dosen  children,  crowded  together  in  the  same  room,  nay,  often  in  the  same  bed ;  the 
horror  is  still  heightened,  and  the  ineonveniency  increased,  at  the  time  the  woman  is  in  chikUbed,  of  in 
case  of  illness,  or  of  death :  indeed,  whilst  the  children  are  young,  under  nine  vearaof  age,  there  is  not 
that  oflbnce  to  decency  if  tney  sleep  in  the  same  room  with  their  parents,  or  if  the  boys  and  girls  sle^ 
together,  but  after  that  age  they  should  be  kept  uiart 

8888.  Cottages  Mhould  not  be  more  tkan  twelve  feet  wide  in  the  ekor,  that  being  the  greatest  width  that 
it  wouM  be  prudent  to  venture  the  rafters  of  the  roof,  with  tba  collar.pteoes  onlv,  without  danger  of 
spreading  the  walls;  and,  by  using  collar-i^eces,  there  ean  bp  flfteen  inches  in  helgnt  of  the  roof  thrown 
Into  the  upper  chambers,  which  will  render  dormar-wtndosif  usms. 

8889.  Cottages  thonid  be  aluHua  bmUi  in  poire,  either  at  a  little  distasca  from  one  another,  or  close 
adjoining,  so  as  to  amear  one  tmuding,  that  the  inhabitantB  may  be  of  assistance  to  each  other,  in  ease  of 
sickness,  or  any  other  accident 

88M).  For  economy^  eottaaet  tkeodd  be  bmOt  etrong.  «nd  wttb  th«-1Mal  of  lalRlalfc  and  these  materials 
—   .. ._    s^^  moitar  must  be  WeU  temperM  and  mixed,  and  lime  not  spared ;  hollow  walls  bring 


on  decay,  and  harbour  vermin j  and  bad  sappy  timber  soon  reduces  the  cottage  to  a  ruinous  state. 

Although  cottages  need  not  be  line,  yet  they  should  be  legaTlT;  regur    *^      •"        •  —^ 

the  country,  intead  of  their  being,  as  at  present,  disagreoable  objecta 


ihouU 
•Prtng. 


8891.  A  piece  i^graond  •KotUd  be  allotted  to  every  MMig«, -proportionable  to  its  slse :  the  cottage 
be  built  in  the  vicinity  of  a  tpriftf  of  water -•a  cireumstsnoe  to  M  attended  to;  and  if  there  be  no 
tet  there  be  a  well 

2892.  On  the  foregoing  seven  principies  he  recommends  all  oittages  to  be  built.  They 
may  be  divided  into  fotir  classes  or  degrees :  first,  cottages  with  one  room ;  secondly* 
cottages  with  two  rooms ;  thirdly,  cottages  with  three  rooms ;  and,  fourthly,  cottagea 
with  four  rooms :  plana  of  each  of  which,  having  great  merit  in  their  distribution,  may 
be  seen  in  his  very  able  vrork. 

2893.  An  economical  mode  of  constructing  the  walls  of  brick-huSt  cottages  is  described 
by  Deam,  in  a  Tract  on  Hollow  Walls  (London,  1821).  These  walls  are  only  nine 
inches  wide,  and  built  hollow,  by  laying  the  courses  alternately  lengthwise  on  edge,  and 
crosswise  on  the  broad  face.  Another  description  of  hollow  walls  has  been  invented  by 
Sflverlodt  of  Chit^ester,  and  used  by  him  in  building  garden  walls  (See  Encyc.  of  Gnr^ 
dening),  in  which  'all.^lhinniCtl'ftlV  'Wd;  on  ed^  but  alternately  along  and  across  the 
wall;  or,  in  bricklaysets*  langnsge^, heajgr  and  stretcher.  Either  of  these  modes  suits 
very  well  fbr  cottages  ofr*one|  sto^  |  aiftdif  well  plastered  jnside  the  house,  they  will  be 
warmer  smd  drierthAn  sbljd  walls  yrep  ^f  fourteen  inches'  thickness.  Hollow  walls  of 
any  height  may*^  btfflt  by  Ujfiigtht  l^xteks  flatwise,  and  jotnthg  the  outer  and  inner 
four-Inch,  or  single  brick,  walls,  by  cross  bricks  at  jagdarntr  distances. 

2894.  Mud  uNilZf,. built  in  the  French. maimeft',  or  en  pi^,  are  recommended,  by 
Beatson,  Crocker,  and  dthers,  and  also-"  walls  composed  of  soft  mire  and  straw  ;**  but 

theie  last  we  consider,  with  Wood,  as  the  reverse  of  economical  fn  the 
end,  and  iot^y  unfit<£9r'our  climate  and  degree  of  civilisation. 

!^895.  An  economietd  mode  of  forming  staircases  to  cottagest  is  dcv 
flcrtbed  by  Beat4oRj^and  has  be^  adopted  in  a  few  places.     Its  merit 
consists  in  occilpying  exactly  half  the  room  which  is  required  for 
stairs  on  the  ordinary  glan.     This  is  effected  by  dividing  every  step  into 
two-parts  (Jig.  4S1  a  and  6},  and  making  one  part  double  tiie  height 
of  another.     In  ascending  such  a  stair  the  left  foot  is  set  on  the  left 
step  (a),  and  the  right  foot  on  the  right  step  (b},  alternately  to  the  top 
of  the  stair.     It  is  therefore  clear,  that  as  the  steps  for  the  right  and  for 
the  left  foot  are  in  the  same  line,  and  although  neither  foot  rises  each 
^time  higher  than  seven  inches  and  a  half  above  the  other,  yet  every  time 
I  that  one  foot  is  moved,  it  rises  fifteen  inches  higher  than  it  was  before. 
a  I  Suppose  in  a  stair  of  tliis  kind,  that  each  tread  or  breadth  for  the  foot 

IS  nine  uiches,  and  that  each  rise  of  the  one  foot  above  the  other  is  seven  inches 
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and  a  half;  consequendy,  as  each  foot  rises  the  height  of  two  steps,  or  fifteen  inches, 
every  time  it  is  moved,  it  is  plain  that  six  steps  of  this  kind  will  rise  as  high  as 
twelve  in  the  common  way,  and  will  require  only  one  half  the  size  of  a  hatch  or  opening 
in  the  floor  above,  that  would  be  required  for  those  twelve  steps  as  usually  constructed. 
This  will  be  of  considerable  advantage,  where  much  is  required  to  "be  made  of  little 
room,  and  will  of  course  give  more  space  to  the  chambers  above ;  but  it  has  the  disad^ 
vantage  of  being  disagreeable,  and  even  dangerous  to  descend,  especially  for  pregnant 
women  and  yoUng  children. 

2896.  Of  what  are  called  ornamental  cottages  for  labourer s^  w^e  shall  say  little.  Utility 
is  a  beauty  of  itself,  but  there  are  higher  degrees  of  that  sentiment  excited  by  the  appear- 
ance of  convenience  and  abundance ;  by  the  evidence  of  design  or  intelligence  in  the 
contriver  as  displayed  in  the  elevation  and  general  effect,  and  by  classical,  imitative,  or 
picturesque  forms  in  the  masses  and  details.  The  great  evil,  however,  is,  that  these 
ornamental  cottages,  as  generally  constructed,  are  felt  by  tlie  occupiers  to  be  very  uncom- 
fortable habitations ;  every  thing  being  sacrificed  by  the  designer  to  external  appearance. 
This  is  in  the  very  worst  taste,  and  has,  in  most  parts  of  the  country,  brought  ornamental 
cottages  into  ridicule.   Utility,  therefore,  is  the  main  consideration,  and  nothing  ought  to 

be  considered  as  ornamental  that  is  at  all  at 
variance  with  this  property. 

2897.  As  an  example  qf  a  cottage  ornamented  in 
the  least  degree  (Jig.  iS2.)  we  submit  a  ipecimen  in 
the  gothic  style,  by  Holland.    It  contains  a 
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s  an  entrance 

lobby,  and  stair  (a),  kitchen  (6),  small  parlour  and 

store-room  (c),   cowhouse  (<f),   pigsty  (e),   poultry- 

rtr^  -—i-r-r  rTnrrr  '-'     Over  the  kitchen  is 

another  communi. 

W[  r^v-c-T  thi'  i>>w]n>Lj-i' 

2898.  A  cottage  ornamented  in  the  second  degree  (J/:  +  n   i^'ni.iltis  an  **iHTai>ot  tmsl  lobby  (a),  kitchen 

fi  ,  -XMT  [c  ,  paitourj  or  '^r^re-room  (rf)f  back 

^QQ  I.    Jt-\     ^  kuih+nj   i/)t   cowlio^ue  i/  ,   and  water-closet 

**'''  I  {m\  with  twD  goal  bcdvfKims  over  the  centre 

or  the  build itjg^,   and   tun   garrets  over   the 

omamrTi/al  cottage,  erected 

{Jtg.  434.),  conUins 

kitchen  and  living 

i:.:iri.iLjr    f,  w i E 1 1 ' cellars  and  pantry 

r,  under,  auu  u>  c^u^h  hou»e  two  bedrooms  over. 

j  It  must  be  confessed,  however,  that  this  cottage 

is  more  ornamental  than  convenient 

S9U0.  A  dvuble  ornamental  cottage^  with  laU 

Heed  windotot  {Jlg.iSS.),  built  in  Hertfordshire,  on  a  very  dry  soil,  conuin*.  on  the  ground  floor,  the 
kitchen  and  living  room  (o),  pantry  (6),  and  smaU  light  cJoseta  (c),  with  a  stair  up  to  two  good  bedrooms 


J  I      nl   "    *^*  build iftg^,   and   tun 

JUL Jl,  }lj      Lk      ^1^    ^  flottlfe  oraamrTifc 

"fpnC  |L_-^'  hy  liorj  Pijnrhjfl,  In  WftJc-* 

^BJ  E  U    "  ■  L  a  ],Kirc(i,  lohby,  uiui  fia.]T  tt  , 

^_  ->  rmin     it.,    linrluur     r,    wiEli   > 


c 
5 

r^ 
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above,  and  down  to  a  dairy,  cellar,  AieUroom,  and  other  conveniences  beneath.  It  is  placed  in  a  neat 
garden,  with  piggery,  bee- house,  poultry,  dung-pit,  water^loset,  covered  seat  or  bower,  pump-weU,  and 
other  appendages  to  each  cottage. 

2901  ^  A  variety  of  other  plans  of  cottages  vnH  be  found  connected  with  the  plans  of 
farmeries,  and  in  our  Topography  of  AgricvUure,   (Part  IV.) 


Book  IV.  STACK- YARD*  DUKG-TARD,  Ac  459 

Swci,  V.     Stack-yafd,  Dung^yardf  and  ciher  Endontret  immediate^  connected  vith 

Farm  BuUdmgt. 

290S.  The  ^ereni  appemlage»  which  are  common  tojarm  buUdmgt  are  the  dung-yardB» 
pits  and  reservom,  the  rick-yard,  the  straw-yard,  the  poultry>yard,  drying-yard,  garden, 
orchard,  and  cottage-yards.  These  necessarily  vary  much,  according  to  situation  and 
other  drcomstances,  but  all  of  them  are  more  or  less  essential  to  a  complete  farmery. 

S903.  The  dung-^ard  and  pk  is  placed  in  almost  every  case  in  the  centze  of  ^e  main 
yard.  A  pavement,  or  causeway,  ought  to  be  carried  round  the  yard,  next  to  the  bouses, 
of  nine  or  fifteen  feet  in  width,  according  to  the  scale  of  the  wh(4e :  the  remaining  part 
of  the  yard  should  either  be  enclosed  with  a  wall  with  various  doors  to  admit  cattle,  carts, 
and  wheel-barrows,  or,  on  a  small  scale,  it  may  be  endrely  open.  From  this  space  the 
earth  should  be  excavated  so  as  to  form  a  hollow  deepest  at  the  centre,  or  at  the  lower 
end  if  the  original  surface  was  not  level ;  and  from  the  lowest  part  of  this  hollow  should 
be  conducted  a  drain  to  a  reservoir  for  liquid  manure.  The  bottom  of  this  exoavadon, 
or  dung  basin,  ought  to  be  rendered  hard,  to  resist  the  impression  of  cart  wheels  in 
removing  the  dung,  and  impervious  to  moisture^  to  prevent  absorption. 

990i.  For  tMaepurpoMe$,tt  may  be  dCher  paved,  the  •Cones  beine  set  on  a  laver  of  city ;  orwhatwftl 
gensnllT  aniwer  Muaily  well,  it  may  be  covered  with  a  thick  cost  of  graTd  or  chalk,  if  it  can  be  got,  and 
then  wMl  rolled :  mixing  tome  loam  with  the  gravel,  if  it  if  found  not  to  consolidate  readily.  To  prevent. 
as  much  as  pouibic,  a  luperfluity  of  rain-water  flfom  mixing  with  the  duna  and  diluting  its  drsiningt,  all 
external  surlkce-water  snoutd  be  prevented  from  entering  the  flirm-yard  by  means  of  drains,  open  or 
soreted }  and  that  which  collects  on  the  inner  stops*  of  the  roob,  should,  in  every  case,  be  carried  off  by 


gutters.  Such  is  the  opinion  of  most  agriculturisu  as  to  the  situation  of  the  fkrro-yard,  dune-bill,  and 
reservoir;  but,  in  addiuon  to  these  requisites,  it  is  now  very  properly  considered  as  equally  in  '  ^ 
that  there  be  urine.pits,  either  open  or  covered. 


S905.  The  urinariumf  or  urine-frity  is  constructed  in  or  near  to  the  stables  and  cattle- 
sheds,  for  the  immediate  reception  of  the  drainage  of  these  buildings  unmixed  with  rain- 
water. It  is  ibund  from  experience  that  a  very  considerable  addition  of  the  richest  kind 
of  manure  is  thus  obtained  on  every  arable  farm.  At  the  same  time  it  is  proper  to 
observe,  that  no  benefit,  but  a  loss,  will  arise,  if  the  urine  is  so  completely  drained  from 
the  straw  as  to  leave  it  too  dry  for  fermentation.  Where  there  are  no  stall-fed  cattle, 
an  able  author  {Supp.  Enc.  Brit.  i.  121.)  is  of  opinion  there  will  be  no  more  urine  than 
what  will  be  required  for  converting  the  straw  into  manure.  Where  cattle  are  fed  at 
the  stake,  however,  he  considera  a  reservoir  as  essential  Allan,  of  Craigcrook  near  Ediiv- 
buTgh,  recommends  that  there  should  be  two,  in  order  that  as  soon  as  one  is  full,  it  should 
remain  in  that  state  till  the  urine  becomes  putrid  before  it  is  taken  away.  The  urine  is 
either  applied  to  the  land  in  its  liquid  state,  or  mixed  with  peat,  earth,  Ac  The 
reservoirs  may  be  either  vaults  of  masonry,  or  weUs :  in  either  case,  the  hole  for  the 
pump  should  be  sufficiently  large  to  admit  a  man  to  clean  out  the  sediment  when 
it  accumulates.  A  very  desirable  plan  seems  to  be,  to  have  these  vaults,  or  wells,  chiefly 
within  the  cattle-house,  as  in  Flanders,  but  partly  also  without,  to  admit  room  for  the 

Cp-hole,  close  by  the  wall  on  the  inside  of  the  surrounding  paved  road.      It  is  need- 
to  add,  that  such  constructions  ought  to  be  made  water-tight  by  the  use  of  some 
cement,  or  by  puddling  with  day  outride  of  the  masonry. 

2906.  T/ie  ttack^ard,  or  enclosure  within  which  com,  hay,  &c.,  are  stacked,  is  placed 
exterior  to  that  side  of  the  building  which  contains  the  bam.  Stack-yards  should  always 
be  sufficiently  spacious  and  airy,  having  a  firm  dry  bottom ;  and  some  advise  them  to  be 
ridged  up,  to  prevent  the  accumulation  of  surface-water ;  as  by  raising  th<j  ridges  pretty 
well  in  the  middle,  and  covering  the  places  where  the  stacks  are  to  be  built,  either  with 
rough  stones,  with  a  mixture  of  gravel,  or  with  pavement  in  the  same  manner  as  streets, 
much  advantage  would  be  gained  at  little  expense  :  but  a  much  better  method  is  to  have 
them  raised  considerably  above  the  surface,  and  placed  upon  pillars  of  wood  or  stone, 
with  a  covering  of  wood  round  the  circumference,  and  beams  laid  across.  The  enclosing 
of  stack-yards  should  be  well  performed,  either  by  means  of  walls  or  palings,  or  better 
,with  a  sunk  fence ;  as  in  this  way  the  stacks  will  have  the  full  benefit  of  the  air  from  top 
to  bottom,  —  a  circumstance  of  no  small  moment,  since  it  is  often  fo^nd,  especially  in  wet 
seasons,  where  the  fence  of  the  stack-yards  is  only  a  low  wall,  that  the  whole  of  the  stacks 
are  damaged  or  spoiled  as  high  up  as  ^e  wall  reaches,  While  the  upper  part  is  perfectly  safe. 
Should  any  addition  be  required  to  the  sunk  fence,  a  railing  upon  the  top  may  be  quite 
sufficient.  This  fully  shows  the  vast  advantage  of  having  stack-yards  sufficiently  airy. 
The  proper  arrangement  of  the  stands,  for  their  being  removed  to  the  threshing-mill,  is 
also  a  matter  of  much  consequence,  in  the  economy  of  the  work  that  is  to  be  performed 
in  them. 

2S07.  if  siack-uard^  arranged  on  vrtncipfet  peculiarlu  voett  pUntned  and  Judidov*.  bas  been  Ibrroed  by 
Mitchell,  of  Balquham  near  Alloa.  His  stacks  are  divided  into  regular  rows,  and  there  is  a  road  on  each 
side  of  every  double  row,  besides  a  road  round  the  whole  yard.  This  plan  is  attended  with  the  following 
advantages :  1st,  by  these  parallel  load^  there  Is  a  greater  degree  of  ventilation ;  «dly.  he  can  remove  any 
stack  he  pleases,  as  necessity  or  markets  may  require;  Sdly,  in  the  hurry  of  harvest  there  ts  no  conftiUoo 
or  loss  of  time,  whatever  may  be  the  nu|nber  of  men  or  horses  employed ;  and  4thly,  by  havina  the  rows  • 
and  the  stacks  regularly  numbered,  there  Is  no  difficulty  in  ascertaining  what  each  Held  of  the  turn 
produces. 
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2908.  Conustands  are  requisite  fixtures  of  the  stack-yard :  they  are  basements  of 
timber  or  masonry,  or  sometimes  of  iron,  on  which  to  build  the  stack,  and  their  object  is 

to  keep  the  lower  part  of  the  stack  dry,  and 
exclude  vermin.  The  usual  mode  of  con- 
structing  stands  is  to  place  a  stout  frame  of 
timber  on  upright  stones,  two  feet  high,  and 
having  projecting  caps  of  flat  stones.  They 
are  aho  constructed  wholly  of  stone,  with 
circular  or  polygonal  walls  (Jig.  436  a,  6), 
built  to  the  same  height  as  in  the  former 
case,  in  a  rather  slanting  manner  outwards,  and  covered  on  the  tops  with  copings  of  oak- 
planking  or  flat  stones,  which  project  over  the  edges  several  inches,  and  in  that  way 
prevent  the  ascent  of  rats  and  mice  to  the  stacks.  In  both  tlies^  modes,  pieces  of  timbcr 
are  placed  as  a  frame  in  the  middle  to  support  tl)p  grain  upon,  and  generally  a  cone  of 
spars  in  the  centre,  to  form  a  column  of  air  in  the  heart  of  the  com.  Some  suppose  the 
first  of  these  sorts  of  corn-stands  to  be'  the  best  for  general  purposes,  as  being  more  easily 
as  well  as  more  cheaply  constructed,  and  at  the  same  time  permitting  the  air  to  enter  and 
circulate  with  more  freedom  underneath,  in  the  bottom 
of  the  stand,  which  is  of  much  advantage.  It  is  obvious 
that  the  form  of  these  stands  or  basements  must  vary 
according  to  that  in  which  the  stacks  are  to  be  made, 
which  is  different  in  different  districts.  But  wherever 
tlie  threshing  machine  is  introduced,  the  circular  base, 
as  producing  a  stack  of  a  moderate  size,  with  other 
advantages,  is  generally  preferred.  But  cast-iron  stands 
(fg,  437.)  vrith  or  without  funnels,  are  now  found 
preferable  in  point  of  economy,  and  admit  of  stacking 
the  com  somewhat  earlier.  The  pillars  of  these  stands 
are  three  feet  high,  and  weigh  half  a  cwt.  each.  A 
stack  requires  seven  pilUrs,  besides  the  framing,  which 
may  either  be  made  of  poles  or  young  trees.  In  the 
wet  climate  of  Clackmannanshire,  wheat  has  been  stacked 
in  five  days,  beans  in  eighL  and  barley  and  oats  in 
ten  days,  and  sometimes  earlier.  No  vermin  can  find  their  way  into  these  stacks  to 
consume  the  grain,  and  the  straw  is  better  preserved.  The  cone  or  triangle  keeps  up  a 
circulation  of  air,  and  prevents  heating  or  other  damage.  {Gen,  Rep,  of  Scotland,  vol.  iv. 
Jipp,  p.  379.) 

8909L  WaitUWt  circular  rickMand  (fig.  428.)  Is  twdve  feet  eight  Inches  In  diameter.  It  oonclsts  of  two 
concentric  circular  walls,  U»e  outer  twenty  and  the  uiner  eighteen 
Inches  thick  :  the  outer  wall  covered  with  flagstones,  which  project 
four  inches  over  it,  to  prevent  raU  and  mice  from  getting  up  into 
the  rick.  The  space  between  the  two  walls  is  twenty  inches  wide; 
across  thU  space  are  laid  hedgestakcs,  which  are  sufflcienUy  ions  to 
support  the  rick,  so  that  no  large  bearers  are  wanted,  nor  other 
stroM  and  expensive  bearers  of  any  kind.  The  outer  waU  U  twenty 
Inchw  high,  to  the  top  of  the  projecting  flags;  at  about  half  iU 
heiffht.  four  grates  of  cast  iron,  about  six  inches  square  and  half  an 
Inch  thick,  are  placed  in  openings  left  through  the  wttOTial  waUs, 
at  equal  disUnces  fttnn  each  other  to  admit  air.  The  bars  of  the 
nates  are  a  quarter  of  an  inch  broad,  and  a  quarter  of  an  hich  dis. 
tant  ftom  each  other,  which  is  sufflcienUy  close  to  prevent  the 
entrance  of  mic&  SUnds  thus  constructed  are  considered,  by  those 
who  have  tried  them,  to  be  less  expensive  and  more  effective  than 
on  any  other  plan  that  has  been  yet  invented.  The  air  that  passes 
through  these  four  grates,  and  through  the  openings  in  the  internal 
walls.  wlU  circulate  flrcely  under  the  rick ;  and  if  a  chimney  be 
carried  up  the  middle' of  the  rick  to  Ito  top,  the  current  of  air  that 
will  pass  up  through  it  will  carry  off  the  heat  and  moisture,  which 
mlghtotherwlse  Injure,  and  even  spoil,  such  com  as  was  rather  too 
moist  when  carried.    {IVaiUeU's  Dest'gtu,  &c  p.  101.) 

2910.  Hay-standt,  according  to  some,  may  be  formed 
in  the  same  manner  as  those  for  com,  only  it  is  seldom 
necessary  to  have  them  made  of  such  expensive  materials. 
A  simple  frame  of  wood  is  mostly  sufficient,  vdth  proper  bearers  laid  across  for  the 
support  of  the  stack  ;  and  these  stands  are  much  better  than  loose  pieces  of  wood  laid 
across  at  the  bottom,  and  filled  in  with  bmsh  or  faggot  wood,  on  which  ricks  are  com- 
monly built.  Earthy  floors  or  foundations  should  never  be  thought  of  for  this  purpose, 
as  the  dampness  must  injure  a  considerable  part  of  the  hay  at  the  bottom ;  but  where 
faggoto  are  not  scarce,  and  the  ground  on  which  the  hay-stack  is  built  b  rather  elevated, 
no  stand  can  ever  become  necessary. 

2911.     The  stack-fiinnel  fausse  or  boss  (Jg,  439.  a.)  as  it  is  called  m  the  north, 
whether  the  itand  be  of  wood,  iron,  or  stone,  may  be  formed  of  a  few  poles  placed  on  a 
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circular,  square,  or  angular  base^  having  a  few 
short  spars  nailed  across,  or  a  straw  rope  wrap- 
ped round. 

2912.  The  fiack-cover  is  a  cloth  or  canvasf 
covering,  for  suspending  over  stacks  during  the 
time  of  their  being  built  to  protect  them  from 
rain.  A  simple  implement  of  this  sort  haa 
long  been  in  use  in  Kent;  but  it  has  been 
improved  on  by  Sir  Joseph  Banks,  so  as  to 
become  more  manageable,  though  somewhat 
more  costly.  It  consists  of  two  long  upright 
poles  fixed  into  two  cart  wheels:  a  rope^ 
managed  by  blocks  and  tackle,  connects  the 
poles  at  top,  and  supports,  raises,  or  lowers  the 
canvass  roof  in  the  usual  manner  of  managing 
tents  and  sails.  Its  construction  and  use  will 
be  afterwards  more  particularly  described. 

2913.  The  ttraw-yard  is  a  term  applied  to 
enclosures  in  or  about  the  farmyard,  in  which 
cattle  are  turned  in  loose  to  eat  straw.  In 
most  cases  this  enclosure  occupies  the  centre 

of  the  farm-yard,  and  includes  the  dung-basin,  or  it  is  a  subdivision  of  the  yard; 
but  in  some  cases  enclosures  and  sheds  are  erected  exterior  to  the  farmyard,  and  near 
the  straw  and  root  house.  The  great  object  in  arranging  straw-yards  of  this  description, 
is  to  provide  a  sufficient  extent  of  sheds  open  to  the  south  for  cover  to  the  cattle  in  severe 
weather,  and  high  fences  or  sheds  on  the  east  or  west  sides,  according  to  their  position 
with  relation  to  the  main  yard,  for  shelter. 

2914.  The  pouUru-yard  in  most  cases  may  be  a  very  small  enclosure,  as  &e  poultry  of 
common  farmeries  ^ould  be  allowed  to  range  over  the  straw-yards  and  most  parts  of  the 
premises,  to  pick  up  what  cannot  be  got  at  by  swine. 

2915.  A  tradetmarCt  yard  or  small  enclosure  is  often  appended  to  the  smith's  and 
carpenter's  shops,  as  weU  to  contain  timber  as  implements  in  w«nt  of  repair,  &c. 

291 6.  A  kUchen^arden  is  an  essential  appendage  to  the  dwelling-house.  Its  situation 
should  be  apart  from  the  farmery,  so  as  not  to  interfere  with  it,  or  be  injured  by  the 
blowing  in  of  straws,  &c.  The  size  of  the  garden  will,  of  course,  depend  somewhat  on 
that  of  the  house  and  farm ;  but  as  a  small  farmer  with  a  large  family  will  require  as 
many  or  more  vegetables  than  one  of  a  higher  class,  there  can  be  no  impropriety  in  the 
garden  being  large.  .  As  potatoes  and  turnips,  and  sometimes  other  vegetables^  may  be 
had  of  better  qiulity  from  the  field,  some  abatement  of  size  may  be  allowed  on  this 
account.  In  general,  the  garden  need  not  be  under  a  fourth  of  an  acre,  nor  exceed  twice 
that  quantity.  The  best  fence  is  a  wall,  and  next  a  close  oak  paling  |  but  if  neither  of 
these  can  be  had,  a  thorn  hedge  will  answer,  though  it  harbours  vermin,  and  its  rooU 
always  rob  a  portion  of  the  accompanying  border.  The  best  iona  is  a  paraUelognan, 
lying  east  and  west,  which  may  be  intersMted  by  walks,  so  as  to  divide  it  into  four  or 
six  other  parallelograms,  with  a  surrounding  border  as  broad  as  the  encleMire  fence  is 
high* 

2917.  An  orchard  may  either  be  regularly  formed  on  an  allotted  space ;  or  fhiit  trees 
may  be  scattered  over  a  lawn  or  piece  of  grass  ground  which  may  surrewui  the  ^ouse. 
In  a  convenient  part  of  this  orchard,  posts  should  be  fixed  to  form  a  dryiitg  grdimd, 
unless  the  drying  is  performed  by  heated  air  or  steam  in  the  house. 

291 8.  ThegardenM  appended  to  the  labovreri  cottages  may  contain  fromone  eighth  to  one 
sixth  of  an  acre.  Their  situation  should  always  adjoin  the  house ;  but  whethqr  they 
should  surround  it  or  enclose  it  on  one  pr  more  of  its  side^  must  depend  on  the  positv)n 
of  the  cowhouse  belonging  to  each  cottage.  In  some  caaes,  and  perhaps  it  is  we  best 
plan,  these  cowhouses  form  a  range  by  themselves,  in  a  small  field  dsvoted  to  their 
use,  and  situate  behind  the  row  of  cottages. 

Sect.  VI.      Union  of  the  different  Farm  Buildings  and  Endosures  in  a  Farmery. 

291 9.  In  firing  the  arrangement  of  a  set  of  farm  buUdingSf  the  first  things,  according  to 
Beatson,  to  be  taken  into  consideration,  after  choosing  the  situation,  are  the  nature  and 
produce  of  the  farm.  From  these  may  be  judged  the  different  kinds  of  accommodation 
that  will  be  necessary.  For  example,  every  farm  must  have,  first,  a  dwellingr  house; 
secondly,  a  bam  suitable  to  the  extent  of  arable  land  in  the  farm,  either  with  or  without 
a  threshing-mill,  but  always  with  one,  if  possible,  and  so  placed  as  to  go  by  water,  if 
a  supply  can  be  had ;  thirdly,  stables,  the  dimensions  of  which  must  be  determined 
accordmg  to  the  number  of  horses  necessary  for  the  farm ;    fourthly,  cowhouses,  or 
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feeding-houMs,  or  both,  aceording  to  the  number  of  cows  and  catlle ;  and  so  on,  till 
the  whole  acpommodations,  and  their  dimensions,  are  fixed  upon.  Having  asoertaiued 
these,  and  tlie  situation  for  building  on  being  also  settled,  the  ground  must  be  carefully 
and  attentively  viewed ;  and  if  not  very  even,  the  different  levds  must  be  observed,  and 
the  best  way  of  conducting  all  the  necessary  drains,  and  carrying  off  all  superfluous 
moisture ;  and  also  the  best  situations  for  dung  and  urine-pits,  or  reservoirs,  which  will, 
in  a  great  degree,  ascertain  at  once  where  the  cattle-houses  and  stables  should  be.  These 
being  fixed  on,  the  bam  should  be  as  near  them  as  possible,  for  the  convenience  of 
carrying  straw  to  the  cattle ;  and  the  bam-yard  should  be  contiguous  to  the  bam. 
These  main  points  being  determined  on,  the  others  will  easily  be  found ;  always  observing 
this  rule,  to  consider  what  is  the  nature  of  the  work  to  be  done  about  each  office,  and 
then  the  easiest  and  least  laborious  way  to  perform  that  work,  so  far  as  it  is  connected  with 
other  offices.  In  case  this  should  not  be  sufficiently  explicit,  suppose,  by  way  of  illus- 
tration, the  situation  of  a  feeding-house  is  to  be  considered  of.  The  nature  of  the  work 
to  be  performed  here  is,  bringing  food  and  litter  to  the  cattle,  and  taking  away  tlieir 
dung.  The  place  from  which  the  greatest  part  perhaps  of  tlieir  food  and  i3l  their  litter 
comes,  is  the  bam ;  therefore  the  feeding-house  should  be  as  near  the  bam  as  possible. 
If  turnips  or  other  roots,  or  cabbages,  make  a  part  of  their  food,  the  most  commodious 
way  of  giving  these  must  be  determined  on  ;  whether  by  having  a  root-house  adjoining 
the  cattle-house,  and  that  filled  occasionally,  or  by  having  a  place  to  lay  them  down  in, 
near  the  head  of  the  stall,  from  which  they  are  tlirown  in  at  holes  left  in  the  walls  for 
that  purpose.  The  easiest  method  of  clearing  away  the  dung  must  also  be  ccmsidered, 
and  the  distance  from  the  main  dung-pit  and  urine  reservoir.  The  same  general  rule 
being  observed  in  determining  on  the  site  of  all  the  other  offices  or  acoommodations, 
together  with  a  careful  examination  of  the  ground  to  be  occupied  (upon  whicii  the 
arrangement  of  the  offices  in  a  great  measure  should  depend),  any  person  ooiKversaot  in 
rural  affidrs,  who  attends  to  these  particulars,  -and  can  lay  down  his  ideaa  in  a  drawing, 
may  easily  direct  the  planning  and  building  of  a  very  commodioui  set  of  oflioes.  With 
respect  to  the  site  of  the  dwelKng-house,  it  may  be  remarked,  that,  although  the  middle 
of  a  regular  front  is  in  some  points  of  view  the  most  pleasing,  and  in  many  situations 
perhaps  the  best,  yet,  unless  the  ground  and  other  circumatanoes  in  every  jpespect  favour 
such  a  disposition,  it  should  not  invariably  be  adhered  to ;  for  k  may  often  happen  thai 
a  much  better  situation  for  the  dwelling-house  may  be  obtained  at  a  little  distance  from 
the  offices,  a  pleasing  uniformity  be  observed  in  them  at  the  same  time,  and  the  house  be 
more  healthy  and  agreeable.  In  some  cases,  and  for  some  kinds  of  fanns,  it  may  be 
particularly  necessary  to  have  the  house  so  placed,  in  respect  to  the  offices  and  farm-yard, 
as  to  admit  of  their  being  constantly  inspected,  and  the  labour  that  is  to  be  performed  in 
them  attended  to  and  overlooked. 

2920.  Farm  huUdingn  in  the  colder  laHtudeM  of  Europe  and  America  are  moat  advan- 
tageously combined  together  under  one  roof,  and  on  a  square  or  parallelogram  ground 
plan.  The  saving  in  the  first  erection,  and  in  all  future  repairs  is  very  considerable ; 
and  not  less  so  the  saving  of  heat  during  the  severe  weather  of  winter.  In  sudi 
countries  open  straw-yards  for  cattle  are  not  wanted ;  for  in  sununer  these  are  either  in 
the  fields,  or  statl-fed,  and  in  winter  both  cattle  and  sheep  are  kept  almost  always  in  the 
house.  In  Britain,  however,  where  the  winters  are  mild,  and  where  it  is  the  custom  to 
keep  cattle  loose  in  the  straw-yards,  it  is  found  desirable  to  distribute  the  buildings 
around  such  yards,  for  the  sake  of  shelter  to  the  cattle :  but  in  the  case  of  sheep  farms, 
or  where  all  the  cattle  kept  are  stall-fed,  there  seems  no  reason  why  the  greater  part  of 
the  buildings  of  a  farmery  might  not  be  included  in  a  cube  with  a  single  roof. 

8921.  Waigtell  considen  a  "  paralldogram.  the  moit  ample  and  leaat  expensive  forai  for  the  ananflcment 
of  fann  buiidiriKs ;  if  any  other  form  be  adopted,  more  of  both  maUriab  and  labour  will  be  required.** 
Much  the  best  pubUcation  on  the  subject  of  farm  buildings  is  that  of  Mr.  WaiHtell,  enUtled  De$igna 
for  Agricultural  BuUdmg*.  London.  4ta  1827.  It  ought  to  be  consulted  by  every  proprietor  intending 
to  erect  or  alter  fkrm  buildings.  According  to  this  author,  a  farmery  ought  neither  to  be  aituated  on  a 
bill  nor  on  a  dead  Bat,  but,  if  poasible,  on  gently  waving  grounds  on  a  southern  declivity.  At  all  events 
the  spot  should  be  dry,  and  of  easy  access ;  —  dry,  that  it  may  be  warm  and  easily  kept  clean ;  easy  of 
access  and  central,'  to  facilitate  carrying  home  the  crops,  and  out  the  manure,  and  for  general  despatch 
of  business.  It  should  not  be  far  removed  ttom  a  public  road,  and  should,  if  possible,  command  a  view 
of  the  greatest  part  of  the  farm.  The  site  to  be  built  on  should  be  level,  or  made  so,  or  nearly  so^ 
declining  in  preference  to  the  south.  Drainage  must  be  got,  or  a  deep  cesspool  formed  for  the  bouae ; 
and  a  unne  pit  for  the  fium-yard.  A  graveliy  soil,  on  the  banks  of  a  quick.running  stream,  is  one  of 
the  healthiest  of  situations :  while  a  rich  and  marshy  soil  Is  the  reverse,  and  peculiarly  unwholesome 
Plenty  of  good  water  U  detirable ;  and  if  that  cannot  be  got  otherwise,  tt  must  be  obtained  by  a  mode 
which  never  faiU— <«  by  putting  spouts  round  all  the  buildings,  to  collect  the  rain-water  which  fklls 
upon  tttem  into  one,  two,  or  more  Unks :  by  this  last  means  a  sufficient  supply  of  water  has  been 
collected  tmn  the  roof  of  a  cottage  to  answer  every  purpose  of  the  family  during  the  driest  season, 
while  other  cottagers  in  the  neighbourhood,  having  only  ponds,  had  to  travel  miles  for  water.  Ponds 
naving  a  large  surlbce  exposed  to  the  sun  and  air,  soon  lose  a  great  proportion  of  water  by  evaporation  { 
the  water  in  a  covered  Unk  U  not  liable  to  this  loss,  and  will  keep  quite  clean,  and,  if  properly  ventilated, 
will  always  be  sweet.  The  quantity  of  water  that  fklls  annually  upon  every  hundred  superficial  feet 
or  square  of  building.  Is  about  1,400  imperial  gallons.  Besides  the  water  collected  ttom  the  buildings 
keing  usefid,  the  buildings  themselves  will  be  Gmeflted  by  the  spouts,  as  the  walls  and  their  fbundatioiM 
-wiU  lie  kapt  much,  drier,  and  wiU  last  longmr  than  they  would  do  if  aU  the  water  firom  the  rooft 
were  sullbred  to  fUl  upon  them.**  The  manner  oToanstructtng  Unks  will  be  found  in  Part  IIL  Book  IIL 
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ChaiK  IIL  See.  III.  The  Mpeet,  or  brtndiM]  flront  of  the  hanm,  and  that  lide  of  the  liinD.yiRl  which . 
Sa  least  sheltCTed  by  buildings,  should  gcoerallj  tkee  the  south.  '*  As  the  wind  rarely  blows  from  th« 
south-east,  and  as  our  most  constant  and  most  violent  winds  are  from  the  south-west,  it  would  seem  that 
one  point  to  the  east  of  south  will  generally  be  the  best  aspect"  The  north-east  corner  being  the  coldest, 
is  the  best  for  the  dairy.  Open  cattle.4heds  should  face  the  sun.  The  farmhouse  should  be  at  a  little 
distance  southward  from  the  middle  of  the  south  side  of  the  fhrauyard.  The  living  room  and  the 
master's  bedroom  should  look  Into  the  farm.yard  for  the  sake  of  looking  after  the  servants,  and  seeing 
that  no  accident  happens  to  the  live  stock.  The  rule  for  the  distance  of  the  dwelling-house  from  the 
south  wall  of  the  f«rm.yard.  Is  the  length  of  the  house's  shadow  at  noon  on  the  shortest  day.  "  In  the 
latitude  of  London,  the  length  of  shadows  on  a  boriaontal  plane  when  the  sun  is  in  the  meridian,  on 
the  shortest  day,  U  about  equal  to  3%  times  the  height  of  objects.  On  the  23d  of  November  and  Imb  oi 
January,  they  are  equal  to  three  times  the  heit(ht.  The  back  of  a  farmhouse  in  front  of  the  yard 
ou^t  not,  therefbre,  to  be  placed  much  nearer  to  the  north  side  of  the  farauyard,  than  four  times 
the  height  of  the  house."  It  is  essentially  necessary  for  the  health  of  the  inhabitants,  that  tlie  house 
should  be  separated  from  the  farm. yard,  which  is  generally  covered  with  dung,  by  an  open,  naked,  and 
dry  court.yard  ;  since  nothing  is  more  injurious  to  health  than  putrid  effluvia  or  every  kind :  besides, 
bad  smells,  it  Is  well  known,  ''^lessen  the  products  of  butter  dairies,  by  preventing  a  complete  separation 
of  the  cream  from  the  milk."  Hog  and  poultryhouses  should  be  near  the  kitchen  and  the  In-ewhouse, 
but  not  so  near  as  to  ofibnd  by  their  smelL  The  bam  and  threshing-machine  should  in  general  be 
placed  on  the  north  side  ot  the  yard :  the  granary  over  the  siraw-room ;  the  stables,  cowhouses^  and 
cart-sheds,  on  the  east  and  west ;  and  the  open  sheds  on  the  north  side,  so  as  to  face  the  south. 

S9S8.  TJlt/orm  and  proportion  qf  farm  buiUtmg-  are  ably  treated  of  by  tlie  same  author.  The  more  a 
building  deviates  from  a  square,  the  more  will  it  require  to  enclose  a  given  area.  The  area  of  a  building 
twenty  feet  square,  is  four  times  as  lane  as  that  of  one  ten  feet  square,  and  it  only  requires  twice  the 
length  of  wall  to  surround  it  Hence  large^roomed  houses  cost  less  proportional  expense  than  small, 
roomed  ones.  **  Utility,  durability,  and  economy,  are  best  obuined  by  adhering  strictly  to  simplicity  of 
form,  and  building  with  good  materials.  Let  the  buildings  be  Quadrangular,  as  nearly  square  as  other 
rircumstances  will  allow,  and  roofed  at  one  qwn.  Avoid  lead  gutters,  and  such  projections  as  bow 
windows,  dormar  windows,  fte.  These  are  not  only  expensive  to  construct  and  keep  in  repair,  but  are 
often  the  cause  of  roxtski  damage  to  other  parts  by  the  overflowing  of  water,  particularly  after  snow, 
'llie  increase  of  the  sise  of  farm-houses  is  not  required  to  be  in  the  same  ratio  as  the  extent  of  the 
farms;  that  is,  the  dwelling. house  for  a  imall  farm  must  be  proportionably  lareer,  and  consequently 
will  cost  more,  in  proportion,  than  one  for  a  large  fiinn.  Ine  cost  of  cattle-sneds,  cow-bouses,  and 
stables,  will  be  nearly  in  the  same  ratio  as  the  sites  of  the  farms,  provided  the  lands  be  of  the  same 
quality,  and  In  like  situations.**  One  window  will  generally  be  found  sufficient  for  every  room  in  a  farm, 
house ;  unless  where  two  would  admit  of  looking  over  a  greater  part  of  the  (krm :  every  window  ought  to  be 
made  to  open  at  top  and  bottom,  for  the  purpose  of  ventilation  ;  and  the  top  ought  to  be  as  near  the 
ceiling  as  possible  for  that  purpose,  and  because  the  upper  half  of  a  window  always  admits  most  light 
All  rooms  should  be  high,  ticcause  the  floor  and  celling  cost  the  same,  whether  the  walls  are  high  or  iofr. 
In  all  new  buildings,  bedrooms,  in  addition  to  the  chimney  for  the  fire,  shouki  have  »  small  flue,  say  six 
inches  square  carried  up  from  the  top  of  the  loom  in  any  convenient  situation,  for  the  purpose  of 
ventilation ;  cellars,  and  even  stables  and  cowhouses,  should  be  ventilated  in  this  way.  This  has  been 
done  by  many  gentlemen  in  their  stables,  because,  as  our  author  remarks,  **  the  health  of  servants  is 
often  less  attended  to  than  the  health  of  cattle"  Farmers  and  their  fiunilies  frequently  suffkr  in  their 
health,  witliout  knowing  the  reason,  from  the  pernicious  effluvia  of  the  following  articles  :  — "  Oil,  oil 


A  uc  Htfvra  VI  wi  uwciiingJiouscs  ougbt  to  be  raised  above  the  surface,  not  less  than  eighi««:ii  mwics 
on  a  damp  soil,  nor  nine  inches  on  the  driest  No  external  walls  to  dwelling-houses  should  be  less  than 
a  brick  and  a  half  In  thickness,  unless  cemented  cm  the  outside,  or  built  with  Roman  cement 

2923.  The  corwetuences  rffarmhotuei  and  detached  offices  are  arranged  by  Waistell 
under  aeren  classes  as  follows  :— 

S8S4.  Itt  Class.  Back  Uteken,  baeoit.roo$nt  hakehmue,  brewkoiuet  eUerJumitt  kHekem,  and  fwwMosuft 
Two  rooms  generally  serve  for  all  these  purposes  in  Ihrmhonses  of  the  smallest  sixe }  but  the  bakehouse 
and  the  brewhouse  should  always  be  In  attached  buildings,  as  the  vapour  arisina  from  both  baking  and 
brewing  is  very  iiOurious  to  health.    Bacon  is  best  kept  in  a  closet  with  a  draft  through  it 

fiSSA.  2d  Class.  Ceiiar,  potato.plaee»  carrot^tore.  ftc.  When  under  the  kitchen  they  should  be  arched 
over ;  when  sunk  only  a  few  steps,  the  walls  should  be  built  hollow,  and  a  bank  of  earth  raised 
against  them. 

2926.  5d  Class.  CMambcrt  or  hfdroonu.  Such  as  are  in  the  roof  should  be  lighted  from  the  gaUe^ 
dormars  being  expensive.  The  men-servants'  bedroom  ougbt  not  to  be  up  the  same  stain  as  tlia 
bedrooms  for  the  family. 

5957.  4th  Class.  Cheete-prtu  home,  ekeae-ruom,  dairg,  dairy-iemliertft  and  thed.  These  ought  all  to 
be  connected.-  **  A  milk.room,  sunk  three  feet  within  the  ground,  and  a  sloping  bank  raised  against  its 
walls  externally,  to  the  height  of  three  fleet,  with  the  earth  dug  out  of  it,  will  be  found  nearly  as  cool  in 
summer  and  warm  in  winter  as  a  celUr,  but  more  convenient  to  occupy,  as  four  or  five  steps  to  descend 
into  it  will  be  sufficient"  Hie  milk-house  should  never  be  used  as  a. pantry,  because  the  smells  incident 
to  the  Utter  prevents  the  cream  ttom  riring.  A  rill  of  water  through  a  dairy  carries  heat  to  it  in  wintei); 
and  from  it  in  summer. 

5958.  5th  Oass.  Parlimr,  counting Jioute,  paniry.  and  ttorejraom.  If  the  two  latter  anartments  are 
attached,  instead  of  being  within  the  house,  so  mudi  the  better,  on  account  of  the  pernldoua  eflluvia 
which  proceed  from  them. 

5959.  6th  CUm.  Court'Vard,  ckat'se-house,  prh^t  ash-pit,  and  tooUumu.  A  tank  may  be  built  in  the 
court-yard  fbr  the  hogwash,  and  it  ougbt  to  have  oak  covers,  like  the  water.tank.  The  cesspool  of  the 
privy  ought  to  be  lined  with  Roman  cement,  and  its  walls  ought  either  to  be  hollow,  or  of  double 
thickness.  *'  When  a  drain  is  required,  it  should  have  a  trap ;  from  the  underside  of  the  seat,  a  trunk 
or  flue  should  be  constructed  to  carry  off*,  above  the  roof,  any  smell  that  may  arise :  if,  however,  the 
cesspool  be  airtUht,  so  that  no  air  may' be  admitted  below  the  seat,  which  always  ought  to  have  a  cover, 
the  air  would  then  be  stagnant,  and  the  smell  not  likely  to  ascend.  The  tool.house  may  also,  in  some 
cases:  serve  for  the  cheese^press  house,  and  also  for  dry  pigs*  food." 

S990L  7th  Class.  CoaUkoiue,fiiet./iou$e,  voodJkouse,  and  vaood  or  coai  yard.  In  some  places  the  wood 
is  stadced  and  thatched. 

2931.  The  out-qffkea  of  firm  buildings  axe  arranged  by  the  same  author  in  deven 
classes,  as  follows ;  — 

S932.  1st  Cbu&  Bam,  ttraw-room^  and  thrething.maddme.  A  comparatively  small  bam  will  sufflde 
where  there  is  a  thre«hlng.machlne.  Parallelogram  barns  {fig.  440.),  and  bams  with  porches  tjig, 
441.';,  are  much  move  expensive  in  proportion  to  their  capacity  than  square  barns  {fig.  4421}  On  the 
same  principle,  as  we  have  already  mentioned.  If  all  the  buildings  of  the  farmery  were  arranged  under 
one  roof,  the  same  accommodationa  would  be  obtained  at  much  less  expense ;  but  among  other  tUtsdvan. 
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tagM  there  ircmU  b«  DO  tlidtCRd  yaidi  Ibr  csttl^  unkM  walb  wera  IniUt  ^ 
440  riallT  lessen  the  saving  by  combiiuUloo. 

441  S9S&  fid  Class.   Granary,  VentiUtion,  diTiiess 

and  security  tnm.  vermin,  are  essential  ofc^JeotSL 
449  J9S4u  Sd  Class.    FM^ford*,  catUe-tkcdi,  cattie. 
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and  security  fmm  vermin,  are  essential  ofc^Jeota 

S9S4u  Sd  Class.  FoU^ard*,  catUe-tkcdi,  cattie- 
trougkM,  kogt'-tnmgkt,  kofp'-comrtt  Ac  The 
openlnn  in  front  of  sheds  should  be  at  least 
seven  ftet  high.  Horses  and  cows  ought  to  be 
kept  separate,  and  the  dilferent  kinds,  strength^ 
and  ages,  by  themsdves.  In  many  situations  the 
warmth  of  cattle-yards  might  be  increased  by 
surrounding  plantationa  I'he  middle  of  fold, 
yards  should  be  hollowed  out,  and  the  moisture 
should  either  be  conveyed  away  to  a  proper 
tank,  or  there  may  be  a  tank  built  immediately 
under  the  hoUow.  **  In  some  cases,  a  stream  ci 
water  may  be  conveyed  through  the  fiurm-yard  f 
when  this  Is  the  case,  below  the  place  where  the  cattle  drink,  it  may  have  conveved  into  it  the  over, 
flowings  and  draining!  of  the  yards  and  offices,  after  they  have  been  Altered  through  the  earth  and  pe^ 
and,  thus  enriched,  be  conducted  to  a4Joining  meadows,  and  as  much  ground  watered  with  it  as  it  Is 
capable  of  flooding.** 

8935.  4th  Class.  CoufJkouse,  feedtngJknue  or  thetl^  fodderh^-bay,  bnUJkmte,  ea^fJkouse,  ka».room.  store 
or  turnip  room^  tumip^ttem,  and  place  for  »ick  cattle.  No  oow  or  feeding  house  shouM  be  Dullt  without 
a  passage  or  foddering.bay  at  the  heads  of  the  cattle ;  if  that  be  wanting,  it  not  only  takes  more  time  to 
feed  the  cattle  and  clean  their  troughs,  but  also  their  food,  when  passing  behind  them,  is  liable  to  be  soiled 
by  their  dung ;  this  renders  It  highly  dlsgusdng  to  them,  which  is  the  cause  of  much  waste.**  When  the 
cattle  stand  in  rows  across  the  building,  one  foddering.bay  may  serve  two  rows ;  it  should  have  a  gate  at 
each  end,  and  If  a  stream  of  water  is  at  hand,  it  may  nave  a  sunk  cistern  for  washing  the  turalps.  Stalls 
fbr  containing  two  cattle  of  the  largest  sise  should  be  seven  feet  wide  and  twelve  ieet  long.  By  double 
foddering-bays  and  the  rows  of  cattle  across  the  house,  more  room  is  got  under  the  same  roof,  and  the 
cattle  are  fed  with  greater  facility. 

fi93&  5th  CUss.  Stahie.  $table.eourt^  hay  and  ckqff'room,  loot  hot  or  kouie,  and  kamets-room.  The  width 
of  each  stall  should  be  from  five  to  six  feet ;  short  partitions  between  stalls  from  three  feet  ^z  inches  to 
four  feet ;  long  partitions  eight  feet  Boxes  for  single  horses  should  be  eight  feet  wide  and  twelve  feet 
long.  Recesses  may  often  be  made  in  the  walls  to  contain  forks  and  other  stable  implements,  harness, 
and  to  lessen  the  projection  of  com.bina  The  height  from  the  floor  to  the  eelling  shouU  in  no  case  bo 
less  than  eight  ibet  Lofts  over  stables  are  bad  places  for  both  hay  and  corn,  from  the  breath  of  the 
animals  and  the  eflluvia  of  the  dung.  For  draught  horses  a  stable  open  to  the  roof  is  beA ;  for  saddle, 
horses  one  ceiled  over  at  nine  feet,  if  properly  ventUated,  Is  preferablcu  as  they  require  to  be  kept  warmer. 
Small  openinos  should  be  made  at  Che  bottoms  of  the  doors,  and  at  the  tops  of  the  walls,  with  ahutten, 
so  as  to  admit  of  ventilation  when  the  larger  windows  cannot  be  opened.  SUbles  should  bo  oxoeodingly 
well  paved,  because  when  the  urine  does  not  run  offl  it  generates  a  variety  of  diseases. 

8937.  6th  Class.  The  eartshed  or  toaggonJufnel^  plough  and  harrow  place,  and  wooUroom.  The  height 
should  be  at  least  seven  feet,  and  the  granary  may  frequently  be  built  over. 

S938.  7th  ClassL  Hogtties,  hen.rooet$,  boiling  Juuee,  duck-hou$e,  gooee-honte,  hogi^  food4umu,  hogt^Jood^ 
tank,  pigeon-home,  poultry.yaTd,  and  turkeyJum»e.  The  hog^es  should  be  so  nlaoed  as  to  be  of  easy 
access  from  the  kitchen,  and  at  the  same  time  not  to  prove  offbnslve  to  either  the  house  or  the  stables  by 
their  smell  The  heisht  may  be  three  or  four  feet,  and  the  hen-roosts  may  be  placed  over  thean ;  tho 
boiler  for  preparing  their  food,  the  food.tank,  the  duck-house,  and  the  goose.house  near  them.  The 
piffeon-house  may  bq  placed  over  any  building ;  but  if  tho  water  collected  from  the  rooft  be  osed  for 
culinary  purpoies,  pigcmis  ought  not  to  be  kept 

2Ua9.  8th  Class.  Brfning-room  far  wheat,  and  slaughter-homte.  Ono  buUding  wUl  servo  both  these 
purposes,  and  it  should  be  paved  with  flat  paving-stones. 

fi94a  9th  Class.  Sheep-house.  A  square  of  twenty  feet  on  the  side  wiU  contein  thirty  sheep ;  the 
walls  should  be  ten  feet  high  ;  this  gives  13^  feet  surfece  to  each  sheepi  The  doors  ought  to  be  always 
open,  and  there  ought  to  be  a  fold-yard,  so  that  the  sheep  may  go  out  and  in  at  pleasure. 

8911.  lUth  CUss.  Earge,  toU-houae,  workshop,  privy,  &c  The  forge  ought  to  be  apart  on  account  oC 
the  danger  of  fire ;  the  cari>enter*s  workshop  ought  to  have  folding  doors  to  admit  a  cart  or  waggon. 
In  large  farmeries  then  ought  to  be  a  smaU  yara  distinct  and  apart  from  the  fold. yards  and  rick.yacds, 
for  the  purnose  of  the  forge,  workshop,  implements  requiring  repair,  and  stock  of  timber  and  other 
B^ateriala.  In  all  farmeries  there  ought  to  be  two  privies ;  one  for  the  women.4ervants  near  the  house^ 
and  one  for  the  men  near  the  stables :  there  ought  also  to  be  two  water-closets,  one  in  thedwdling.house 
for  the  mistress  and  her  female  children  and  friends;  and  the  other  within  the  house,  or  SKJJolning  it,  for 
tite  master  and  his  friends. 

2iH2.  nth  Class.  Men's  lodge,  meai-chest,  and  potato -house.  Where  dngle  men  are  kept,  they  are 
sometimes  lodged  in  the  farmery,  and  supplied  with  meal,  milk,  and  potatoes.  They  should  have 
a  large,  light  and  well  ventilated  room  for  cooking  and  living  in,  with  bedchambers  over,  and  iron 
bedsteads.    The  practice  of  sleeping  in  lofts  over  horses  b  highly  injurious  to  health. 

2943.  The  materiaU  and  conttruction  of  agricuUural  buildings  are  next  treated  of  by 
Waietell,  in  a  manner  at  once  highly  scientific  and  practical. 

2944.  Mortar.  Bad  mortar  is  the  main  cause  of  the  decay  of  all  our  modem  buildings,  fttmi  the  cottage 
to  the  palace.  Roman  cement  should  be  used  in  foundations,  in  exterior  Jointing,  and  frequently  even 
in  plastering  In  the  interior,  in  diffbrent  proportions,  according  to  circumstances  which  it  Is  unnecessary 
to  suggest  to  the  builder.  Avoid  salt  or  brackish  water  and  sea  sand ;  shwk  the  lime  while  it  is  yet  hot 
from  the  kiln,  make  it  into  mortar  immediately,  and  use  it  if  possible  the  same  day.  This  applies  to  all 
kinds  of  lime  to  be  used  in  building.  All  lime  or  mortar  to  be  mixed  with  Roman  cement,  ought  to  bo 
usDd  instantly  afterwards ;  if  not  used  In  five  minutes  it  will  set  and  become  useless.  Mortar  to  be  used 
with  hair  as  plaster  may  be  kept  some  time ;  but  no  advantage  Is  gained  from  this  in  pcrfnt  of  strength,  but 
the  contrary. 

SmS.  Wails  Foundations  should  vary  In  thickness  aooording  to  the  compressibilltv  of  the  ground,  the 
height  to  which  they  are  to  be  built,  and  the  weight  they  may  have  to  support  Under  wide  doors  or 
windows.  Inverted  arches  springing  from  the  adjoininff  piers  are  found  useftil,  by  equalising  compression. 
Walls  should  diminish  In  thickness  as  they  rise,  vvlndows  and  door  frames  in  external  walls  should 
always  be  placed  in  reveals,  and  every  window  should  have  a  silL  Where  anything  is  to  be  fixed  to 
walls,  a  piece  of  wood  in  size  and  shaoe  like  a  brick  or  stone  should  be  built  in,  having  the  end  even  with 
the  surface  of  the  walL  In  walls  built  of  brick  or  small  stones,  templets,  or  plates  of  timber,  stone,  or 
cast  iron,  should  be  laid  under  the  ends  of  all  timber  bearings  on  the  walls  to  spread  the  load.  In  topping 
all  walls  exposed  to  the  weather,  set  the  last  course  in  Roman  cement 

8946i  Timber.  Stifl' woods,  as  the  oak  and  fir,  are  better  for  fioors  than  stronger  and  more  dastio 
timbers,  like  the  ash.  which  bends  with  less  weight  than  these  woods.  The  strength  and  stiflAiess  of  a 
Jobt  depend  more  on  Its  depth  than  its  breadth ;  a  feet  too  little  attended  to  by  many  country  carpenters. 
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SM7.  JU^.  High  ftMA  are  naoftnry  for  temitestuoiu  cllnwtei,  the  better  to  ihoot  off  the  rmint  and 
•noirs ;  but  ■  high  roof,  having  a  laimr  surfaoe  than  a  smallor  one,  requiie*  timber  of  a  greater  scantUng. 
to  make  It  eooaOy  able  to  reaitt  high  winds ;  rooft,  therefore,  should  be  made  sufficiently  high  for  the 
climate  and  kind  of  covering,  and  no  higher.  **  A  roof  whose  height  U  one  half  the  span,  wiU  have  one 
fourth  more  lurfoce  than  if  It  were  made  one  fourth  the  ipan.  In  general  one  third  of  the  span  or  width 
of  a  roof,  is  the  lowest  extremity  that  is  advisable  where  tiles  either  plain  or  pan-tiles,  are  to  be  used. 
Plain  tiles  should  be  laid  dry,  and  afterwards  phut4  red  wholly  over,  tiles  and  UtAs  together,  with  coarse 
hair  mortar.  This  is  conaldered  a  great  Improvemi  nt  over  the  commoner  modes,  of  laying  tiles  in  phuter 
or  in  straw.  Rooft  for  pan.tiles  in  exposed  situations  should  be  somewhat  higher  in  pitch  than  in  shel. 
tered  lOaces.  Roob  for  gray  or  stone  slates  should  be  strong  in  proportion  to  the  great  weight  of  these 
materials.  Rooh  for  straw,  ling,  phips,  reeds,  ftr.  should  tui  half  their  width.  RooA  of  these  materials 
have  many  disadvantages,  and  among  others,  that  of  rendering  the  water  which  falls  on  them  unfit  for 
culinary  nurpoces.'*  ( WafiirWs  Dctigmifstr  AgrktUlMrai  Bufldings,  pi  78 ) 

894a  rbr  a  grmingfarm  fn  a  mtwiUifnotu  eouH^rp,  the  following  plan  {Jtg.  44^}  is  given  by  WaistelL 
«  The  iBtarlMT  conaists  ofa  fold-yard  for  the  catele,  and  a  cottrt.yard,to  keep  the  cattle,  piga,  Ac  ttoa  tb^ 


|iiul 


houses  which  Is  placed  on  the  east  side  On  the  ground  plan  of  the  house  are  the  kitchen,  back 
kitchen,  parknir,  dairy,  and  pantry.  Both  the  kitchen  and  back  kitchen  overlook  the  yards,  ftc.  The 
other  window  to  the  kitchen,  and  also  the  parkmr  window,  are  supposed  to  overlook  the  form.  In  the 
back  kitchen  are  shown  the  situation  of  the  copper  or  boiler,  pump,  and  sink.  The  dairy  is  sunk  five 
steps,  for  the  sake  of  coolness  in  summer,  and  warmth  in  winter }  and  the  way  the  benches  or  shelves 
may  be  placed,  is  shown.  The  pantry,  wnich  is  down  the  same  steps  leading  from  the  back  kitchen  to 
the  dairy,  is  under  the  stairs  to  the  chamber.floor.  Under  the  parlour  is  the  cellar.  A  part  of  the 
cellar  may  be  partitioricd  off  for  a  store-room  for  potatoes,  &c  There  are,  on  the  first  floor,  four 
chambers,  and  over  them  two  garrets  in  the  roof,  lighted  ftom  the  ends  of  the  house    The  chamber 


over  the  dairy  may  be  used  for  the  men-servants'  bedroom ;  or,  should  that  not  be  required,  as  it  will  be 
lofty,  it  maybe  used  as  a  store-room.  Next  the  house,  on  the  north,  is  a  stable  for  four  horses.  A 
saddle  closet  might  be  conveniently  formed  in  the  comer  of  the  stable,  at  the  back  of  the  kitchen  fire, 
pbuse,  where  the  saddles,  ftc.,  woukl  always  be  kept  dry.  At  the  other  end  of  the  stable,  a  recess  is 
formed  for  the  corn-bin,  near  the  window.  The  horses,  in  passing  to  and  (Vom  the  stable,  through  the 
court-yard,  do  not  mix  with  or  disturb  the  cattle  in  the  fold- yard.  The  gate  to  the  court- yard  i|  placed 
as  far  as  possible  ft-om  the  house;  and  posts  and  rails,  or  chains,  may  be  placed,  as  shown  by  the  . 
ringle  line,  to  keep  the  horses  from,  and  to  protect  children  at,  the  door.  A  tank  for  the  hogwash  may 
be  made  in  the  comer  formed  by  the  house  and  stable  The  situation  for  it  is  shown  by  the  dotted  ctrch^. 
Arranged  along  the  north  sides  of  the  yards  are  the  chaff-room  next  the  stable,  various  ofllces,  open 
shed,  and  calf-house  The  shed  is  open  to  the  south,  and  may  be  used  for  cattle,  and  a  part  of  it  for 
a  cart.    The  space  within  the  roof  of  either  the  shed  or  stable,  may  be  appropriated  as  repositories  for 


such  toob  and  implements  as  are  only  occasionally  in  use,  as  hay-rakes,  ladders,  &r.  To  a  part  of  the 
space  in  the  roof  of  the  shed  (which  may  be  enclosed^,  an  opening,  or  door,  may  be  left  from  the  place 
for  AieL    The  hen.roost  may  be  in  the  roof,  over  the  place  for  aihes,  &c.    On  the  west  side  of  the 


foid.yanl  are  the  bom  and  cow-house;  and,  as  on  the  form  for  which  this  desisn  is  proposed,  little  com 
b  grown,  the  bam  may  occasionally  be  used  as  a  store-room  for  turnips ;  for  tnis  reason,  there  is  a  door 
from  it  to  the  fodderlng-bay.  The  cow-house  contains  standings  for  sixteen  head  of  cattle,  eight  on 
each  side  of  the  gangway ;  a  feeding-house  for  the  like  number  of  cattle  arraneed  in  a  single  row,  with 
'ft  thrir  heads,  would  require  one  sixth  more  area,  and  one  fourth  more  wall.    Over 


the  cow-house  is  a  straw-room,  which  may  occasionally  be  filled  with  unthreshed  grain,  llie  ridges  of 
tlwnoA  of  the  bam  and  cow-house  are  of  the  same  height,  but  the  side  walls  of  the  cow-house  are 
about  three  feet  lower  than  the  side  walls  of  the  bam.    On  the  wall,  between  the  fokUyard  and  court- 


tne  bam  is  made  next  the  fold-yard:  but,  m  sc 
outside  i  for,  when  the  foU-yard  is  filled  with  manure,  access  with  a  loaded  cart  to  the  barn,  that 
way,  may  be  difficult*'  {fVm'Meirs  Desigfti,  &c  p.  8&)  llie  following  Is  a  recapitulation  :  a,  kitchen ; 
A,  parlour:  e,  back  kitchen;  tf,  dairy;  e,  pantry;  /,  courtyard;  g,  tank  for  the  hqgwash;  A,  four. 
** — e  stable;  i^  chaff-room ;  k,  ashes :  /,  fuel ;  m,  shed  ;  m,  fold-yard ;  o,  calf-house ;  p,  bam ;  q,  house 


for  16  cattle ;  r,  booty  and  hog-yard ;  «,  water-cistem  ;  <,  hogs'-court ;  «,  enclosed  area  iu  front  of  the 


house;  V,  hog-troug! 
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2949.  For  a  tmutt  arable  and  gnudngfarm,  Waistell's  fiurm-house  and  oatbufldings 
(Jig,  444.)  are  as  follows :  —  The  house  is  on  the  west  side,  with  a  poich  in  front. 


Over  the  pantry  may  be  a  convenient  store-room.  .  **  Tlie  bam  is  forty  feet  long  and 
eighteen  fbet  wide.  The  cow-house  will  contain  twelve  cattle,  and  there  is  a  loft  over 
it,  which  may  be  used  for  a  store  of  straw,  or  unthreshed  grain.  Hie  approach  is  sup- 
posed to  be  from  the  east,  and  the  cart-lodge,  which  is  additional,  is  so  placed  that  it 
must  always  be  passed  as  the  horses  go  to  the  stable ;  and  the  granary  over  it  is  conve- 
niently near  the  bam.  A  roost  for  hens  may  be  made  over  the  pigsty  adjoining  the 
cart-lodge;  and  under  the  steps  to  the  granary,  and  at  the  inner  part  behind  the  carts, 
the  ploughs  and  harrows  may  be  placed.**  llie  following  is  an  enumeration  of  the 
details :  a,  parlour ;  6»  kitchen ;  c,  back  kitchen ;  d,  dairy ;  e,  pantry ;  Jl  open  shed; 
g,  coals ;  A,  kitchen-court ;  i,  tools ;  k,  ashes ;  2,  harness  room ;  m,  five-horse  stable ; 
n,  hay  and  chaff  house ;  o,  oslf-house ;  p,  stable-court ;  ^,  cattle-sheds ;  r,  fold-yards ; 
Sf  hogs*-court ;  t,  bam ;  u,  stalls  for  twdve  cattle  or  cows,  with  foddering-bay  in  the 
centre;  v,  cart-lodge  wiUi  granary  over;  x,  hogsty;  y,  hog-yard;  x,  cistems  and 
>  hogs'  troughs. 

2950..  The  partictdar  requisites  of  afann'Stead,  Marshall  observes,  "  are  as  various  as 
the  intentions  of  farms.  A  sheep-farm,  a  grazing-farm,  a  hay-farm,  a  dairy-farm,  and 
one  under  mixed  cultivation,  may  require  different  situations,  and  different  arrange- 
ments of  yards  and  buildings.  On  a  farm  of  the  last  species,  which  may  be  considered 
as  the  ordinary  farm  of  this  kingdom,  the  principal  reqiusites  are,  shdter,  water,  an 
area  or  site  sufficiently  flat  for  yards  and  buildings ;  with  meadow  land  below  it,  to 
receive  the  washings  of  the  yards ;  as  well  as  sound  pasturage  grounds  above  it  for  a 
grass-yard  and  paddocks ;  with  private  roads  i^nrly  on  a  levd,  to  the  principal  arable 
lands ;  and  with  suitable  outlets  to  the  nearest  or  best  markets.**  The  first  of  which, 
when  wanting  in  the  desired  situation,  may  in  time  be  supplied  by  plantations  and 
mound-fences ;  and  where  there  is  not  a  natural  supply  of  water,  a  well,  water-cellar,  or 
artificial  rill  may,  he  says,  furnish  it. 

2951.  For  a  farm  under  mixed  husbandry,  the  particulars  to  be  arranged,  according 
to  Marshall,  may  be  thus  enumerated:  —  1.  A  suite  of  buildings,  adapted  to  the 
intended  plan  of  management,  as  a  dwelling-house,  bams,  stables,  cattle-sheds,  cart- 
shed.  2  A  spacious  yard,  common  to  the  buildings,  and  containing  a  receptacle  oi 
stall-manure,  whether  arising  from  stables,  cattle-sheds,  hogsties,  or  other  buildings ; 
together  w'th  separate  folds,  or  straw-yards,  furnished  with  appropriate  sheds, 'for  par- 
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ticular  stocky  in  places  where  such  are  required.  3.  A  reserroir,  or  catchpool,  situated 
on  the  lower  side  of  the  buildings  and  yuds,  to  receive  their  washings,  and  collect  them 
in  a  body  for  the  purpose  of  irrigating  the  lands  below  them.  4.  A  corn-yard,  conve- 
nient to  the  bams ;  and  a  hay-yard  contiguous  to  the  cow  or  iatting-sheds.  5.  A  gar- 
den and  fruit-ground  near  the  house.  6.  A  spacious  grass-yard  or  green,  embracing 
the  whole  or  principal  part  of  the  conveniehces ;  as  an  occasional  receptacle  for  stock  of 
every  kind ;  as  a  common  pasture  for  swine,  and  a  range  for  poultry ;  as  a  security  to 
the  fields  from  stock  straying  out  of  the  inner  yards ;  and  as  an  ante-field  or  lobby,  out 
of  whidi  the  home-grounds  and  driftways  may  be  conveniently  entered.  In  respect  to 
the  distribution  or  management  of  these  diflerent  objects,  he  remarks,  that  in  order  to 
make  it  with  good  effect,  great  caution,  study,  and  patience  are  required,  that  the  most 
may  be  made  of  given  circumstances.  **  An  accurate  delineation  of  the  site  which  is 
fixed  on,  requires,**  says  he,  «  to  be  drawn  out  on  a  scale ;  the  plannist  studying  the 
subject  alternately  upon  the  paper  and  on  the  ground  to  be  laid  out ;  continuing  to 
sketch  and  correct  his  plan,  until  he  hai  not  a  doubt  left  upon  his  mind ;  and  then  to 
mark  out  the  whole  upon  the  ground,  in  a  conspicuous  and  permanent  manner,  before 
the  foundation  of  any  particular  building  be  attempted  to  be  laid.  It  may,**  he  thinks, 
**  be  naturally  conceived  by  a  per-on  who  has  not  turned  his  attention  to  this  subject, 
that  there  must  be  some  simple,  obvious,  and  fixed  plan  to  proceed  upon.  But  seeing 
the  endless  variety  in  the  mere  dwelling-places  of  men,  it  is  not  to  be  wondered  at,  if  a 
still  greater  variety  of  plans  should  take  place  where  so  many  i^ipurtenances  are  required, 
and  these  on  sites  so  infinitely  various ;  nor  that  men*s  opinions  and  practices  should 
differ  so  much  on  the  subject,  that  on  a  given  site,  no  two  practical  men,  it  is  more  than 
probable,  would  make  the  same  arrangement.**  There  are,  however,  he  says,  **  certain 
principles  which  no  artist  ought  to  lose  sight  of  in  laying  out  **  such  buildings  and  cou- 
veniences.  "  The  bams,  the  stables,  and  the  granary,  should  be  under  the  eye,  — 
should  be  readily  seen  from  the  dwelling-house  ;**  and  "  the  prevailing  idea,  at  present, 
is,  that  the  several  buildings  ought  to  form  a  regular  figure,  and  enclose  an  area  or 
farm-yard,  either  as  a  fold  for  loose  cattle,  or,  where  the  stalling  of  cattle  is  practised, 
as  a  receptacle  for  dung,  and  the  most  prevailing  figure  is  the  square.  But  this  form 
is,  he  thinks,  more  defective  than  the  oval  or  circle,  the  angles  being  too  sharp,  and  the 
comers  too  deep.  Besides,  the  roadway,  necessary  to  be  carried  round  a  farm-yard  in 
order  to  have  a  free  and  easy  passage  between  the  different  buildings,  is  inconveniently 
lengthened  or  made  at  greater  expense.  The  view  of  the  whole  yard  and  buildings 
irom  the  house  on  one  side  of  it,  is  likewise  more  confined.**  He  had  formerly  sug- 
gested the  plan  of  a  polygon,  or  many- 
sided  figure,  or  an  irregular  semi-octagon, 
with  the  dwelling-house  and  stables  on  the 
largest  side,  having  ranges  of  cattle-stalls 
opposite  :  but  he  has  since  formed  one  on 
the  complete  octagon  (Jig,  445.},  the 
dwelling-house  (a)  being  on  one  side,  and 
the  entrance  gateway  «id  granary  oppo- 
site, the  remaining  six  sides  being  occu- 
pied by  stables  and  cattle-sheds  (c,  d)»  and 
other  outbuildings  (e),  a  bam  and  thresh-' 
ing  machine  (/),  with  a  broad-way  (g) 
dipping  gently  from  the  buildings,  and 
surrounding  a  wide  shallow  dung-basin  (A)» 
which  occupy  the  rest  of  the  area  of  the  yard. 
Externally  is  a  basin  (t)  for  the  diainings  of  the  yard ;  and  grass  enclosures  for  calv», 
poultry,  and  fruit-trees,  and  rick-yard.  This  is  given  as  a  hint  to  those  engaged  in 
laying  out  and  directing  buildings  of  this  sort,  which  they  may  adapt  to  the  particular 
nature  of  the  site  of  such  erections. 

2952.  An  example  of  the  arrangement  qfastnall  farmrkcfUH  and  qfficet  (Jig.  446.)  is 
given  by  Beatson,  which  he  considers  as  very  convenient  At  the  north-west  comer  is 
the  bam  (a),  with  a  water  threshing-mill ;  and  a  straw-house  (6),  being  a  continuation 
of  the  bam  above,  for  holding  a  quantitfbof  straw  after  it  is  threshed,  or  hay,  that  it  may 
be  at  hand  to  give  to  the  cattle  in  tlie  feeding-house  below.  The  upper  part  of  this 
straw-house  may  consbt  of  pillars  to  support  the  roof,  with  a  space  of  about  eight 
feet  between  them,  whereby  a  good  deal  of  building  will  be  saved.  In  the  floor 
should  be  hatches,  at  convenient  distances,  to  put  down  the  straw  to  the  cattle  below. 
A  court  for  the  dunghill  (c)  has  a  door  to  it  from  the  feeding-house,  and  a  large 
entry  at  the  other  end  to  admit  carts  to  take  away  the  dung:  on  the  outside  of 
this  should  be  a  urine-pit,  in  the  most  convenient  place,  according  to  the  form  of  tlie 
ground.  A  cow-house  (d)  has  a  door  also  to  the  dung-court ;  and  a  calf-pen  (e),  with 
a  rail  across  to  keep  in  the  calves,  even  though  the  doors  arc  all  open,  adjoins.     There 
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are  a  stable,  with  a  hamesft-room,  and  a  place  for  keeping  com  (/)  ;  a  root-house  (g), 

over  which,  or  over  the  bam,  may  be  a 
granary;  a  shed  for  carts  {h) ;  a  place  for 
keeping  large  implements,  as  ploughs  and 
harrows  (»)  ;  for  keeping  smaller  imple- 
vaents,  as  spades,  shovels,  rakes,  forks, 
&C.,  and  for  the  reception  of  old  iron  and 
inmany  other  useful  things  that  might 
otherwise  be  lost  or  thrown  away  (k)  ;  a 
pond  for  washing  the  horses'  feet  (/), 
which  slopes  down  from  each  extremi^ 
towards  the  middle,  where  it  is  deepest, 
that  the  horses  may  easily  go  in  at  one 
end,  and  come  out  at  the  other,  with  a 
ran  at  each  end,  to  prevent  their  going  in 
during  frost,  or  when  not  wanted  to  go  in ; 
a  pump,  ^th  a  tr6ugh  for  the  horses  or 
cattle  to  drink  out  of,  especially  while 
other  water  is  frozen,  or  when  the  water 
in  the  pond  is  dirty  (m) ;  but,  if  it  can 
be  contrived  so  that  the  water  which  drives 
the  mill  may  run  through  this  pond,  it 
will  be  preferable,  as  being  at  all  times 
clean  and  wholesome.  One  material 
advantage  of  this  arrangement,  Beatson 
'*'  remarks,  is,    that  the   fodder  consumed 

upon  the  farm  goes  progressively  forward  from  the  bara-yard  through  the  cattle-houses 
to  the  dunghill,  without  the  unnecessary  labour  generally  occasioned  by  carrying  it 
backwards  and  forwards :  for  it  comes  from  the  barn-yard  into  the  bam,  where  it  is 
threshed ;  it  is  then  put  in  the  straw-house,  and  given  to  the  cattle  immediately  below ; 
and,  after  passing  through  them,  it  is  thrown  into  the  dung-courL  A  rick  of  straw  or 
hay,  built  behind  the  stable  or  cow-house,  or  in  a  shed  contiguous  to  either,  with  proper 
conveniences,  will  have  the  same  progressive  course  to  the  dunghill :  for,  it  will  be 
observed,  the  communication  from  these  is  equally  easy  from  without  or  within ;  the  rail 
across  the  calf-pen  being  intended  chiefly  to  keep  in  the  calves,  while  the  doors  on  each 
side  are  open,  during  the  conveyance  of  the  dung  that  way  frt)m  the  stable  to  the  dung- 
hill. 

295S.  The  ground  plan  of  the  dweUing-house  to  this  farmery  (n)  has  a  dairy,  pantry, 
and  various  conveniences  b&ind  for  keeping  swine,  poultry,  ccmJs,  &c.  The  stair  to  the 
upper  chambers  rises  frtnn  either  side  to  the  same  luiding-place ;  from  which  are  a  few 
steps  up  to  the  chamber-floor. 

2954.  A  amvetuent  BervidttMre  Jdrmery  (Jig,  447.)  has  the  following  accoimnoda- 
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with  threshing-machine  driven  by  water  (c)  ;  cattle-sheds  (d)  ;  root-rooms  and  implements, 
or  if  preferred,  hammeb  («)  ;  stable  (f)  ;  fatting  cattle  (g)  ;  cart-shed  (A)  ;  cattle-sheds 
for  feeding  (t) ;  riding-horse  (jt)  ;  tools  (I)  ;  single  men's  room  or  bailiff  (m).    i, 

2955.  As  an  example  of  a  commoditmt  arrangemenifar  an  oroMe^/brm  managed  for  a  gen- 
1  leman  fanner  by  his  superintendan^  both  reddidit  at  the  farm  (Jig,  448.  ),we  give  the  follow- 
ing details.     Tlie  original  design  will  be  found  in  the  account  of  the  Msunquess  of  Stafford's 
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improvements  by  Mr.  Loch ;  a  work  which,  as  it  contains  a  great  number  of  valuable 
plans  and  elevations,  all  of  which  have  been  executed,  may  be  profitably  consulted  by 
every  landed  proprietor  who  contemplates  either  buildings  or  repairs,  and  by  every 
architect,  builder,  or  surveyor,  whose  practice  is  at  all  connected  wiUi  agriculture  or  the 
country.  The  dwelling-house  of  the  master  contains  two  good  sitting-rooms  on  the 
parlour  floor ;  three  be£rooins  on  the  first  floor,  and  attics  over  them,  and  over  the  cellar 
two  kitchen  offices.  The  farmery  consists  of  a  cart-shed  (a) ;  stable  {b)  ;  riding-horse  (c); 
bam  (d) ;  mill-shed  («) ;  cattle-shed  (/) ;  steaming-place  (g) ;  root-house  (h) ;  cow- 
house (Q ;  fatting  cattle  {k)  ;  intendant's  house  (/,  m,  n)  ;  piggeries  (o).  The  intendant*8 
house  18  situated  about  three  times  its  height  distant  from  the  south  side  of  the  piggeries 
(o  o),  so  that  nothing  unpleasant  or  inconvenient  may  be  experienced  either  from  the 
noise  or  the  smell  of  the  pigs,  or  from  the  general  effluvia  of  the  farmyard.  This  house, 
like  every  other  built  by  the  Marquess  of  Stafford,  whether  for  his  tenants,  cottagers,  or 
servants,  exhibits  a  reasonable  attention  to  the  comforts  of  the  occupants,  and  to  the 
improvements  of  the  age  in  domestic  economy  and  architecture,  tn  this  respect,  the 
Marquess,  unlike  some  other  extensive  landed  proprietors,  cannot  be  considered  as  in 
arrear  of  the  |ige  in  which  he  lives. 
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2956.  At  a  commodious  cmd  very  complete  destgrh  we  give  the  following.  The  dwell, 
ing-house  contains  two  parlours  (Jig.  449.  a,  b) ;  kitchen  (c)  ;  dairy  {d) ;  pantry  («)  ; 
dining-parlour  (/) ;  bedrooms  (»,  h) ;  cellars  (t).     The  farmery  consists  of  cart-sheds 
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and  granary  over  (a)  ;  riding-horse  stable  (b)  ;  common  stable  (c)  ;  stalled  cattle  (d)  ; 
places  for  tools  and  other  articles  of  the  cattle  attendant  (e)  ;  entrance  from  the  spacious 
root  or  turnip  shed  (/)  ;  straw  (g)  ;  threshing-machine  and  water-wheel  (h)  ;  granaries 
and  straw-lofts  over  (g,  ^  m)  ;  tools  and  sundries  (t)  ;  smithes  shop  (J)  ;  carpenter's  (k)  ; 
yard  for  pigs  and  sties  (n) ;  place  for  straw  and  turnips  (o) ;  open  yards  with  sheds  for 
wintering  cattle  (p),  and  exterior  passage  (9).  The  different  elevations  of  this  design 
here  given  are  on  too  small  a  scale  to  be  adequately  judged  of  by  a  general  observer; 
but  whoever  has  paid  a  moderate  degree  of  attention  to  architectural  lines  and  forms 
will  foresee  the  good  effect  of  the  ranges  of  arcades  and  pillars,  the  far-projecting  roo&» 
and  the  general  symmetry  and  regularity,  as  far  as  the  requisite  attention  to  fitness  for  the 
end  in  view  will  admit  We  regret  we  cannot  render  justice  to  the  author  of  this  design 
by  mentioning  his  name,  and  we  have  even  forgotten  whether  we  copied  it  firom  the 
General  Report  of  the  Agricultural  State  of  Scotland ;  The  Husbandry  of  Scotland ;  Loch*s 
Improvements  of  the  Marquess  of  Stafford;  or  one  of  the  County  Reports. 
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2957.  An  example  of  a  very  complete  farmery,  with  a  threshing-machine  driven  by  steam, 
to  bejarmed  Iwa  baiiiff'/or  the  proprietor^  we  give  that  of  the  Dayhouae  in  Staffordahirek 
(  fig,  450.)     The  lands  contain  nearly  500  acres  of  mixed  soil,  and  the  buildings,  besides 
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the  bailiff's  tunise,  which  conaiflts  of  a  parlour  (a),  family  room  (5),  brewhouse  (c), 
kitchen  (d),  pantry  («),  milk-house  (/),  bedrooms  (g),  attics  (A). 

2958.  The  farmery  contains  the  following  accommodations.  Men-servants*  day- 
rooms  (a) ;  sleeping  ditto,  above  (6)  ;  hackney  stable  (c)  ;  shed  for  implements  (d)  ; 
carUhorse  stables  («) ;  hay-loft  (/)  ;  tool-house  (g)  ;  bam  and  steam-engine  (A)  ;  feeding 
and  cow-tyings  (i)  ;  turnip-house  (j) ;  great  granary  and  hay-room  (A:),  which  room  is 
used  for  the  annual  agricultural  dinner  given  by  Lord  Stafford ;  small  granarv  (/) ;  corn- 
loft  (m)  ;  straw-lofts  (n.  «>  •  »^»'*<ie8,  and  hen-houses  over  (  p), 
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«9ff9. '  Whi^teiC's  farm-house  and  outbuilding*  of  the  largest  dimensions  (Jigs.  451,  452. ) 
Mbit  ti  tcry' complete  arrangement,  and  Us  mode  of  giving  isometncal  perQ>ective 


cxMbit 


views  of  such  buildings  ought  to  be  adopted  by  every  arcnitect  (see  Chap.  III.  Subsect.  3. ). 
The  farm-house  of  this  design  contains  a  kitchen  (a),  parlour  (6),  business-room  (c)>  living- 
room  (d),  pantry  (e),  dairy  (/),  store-room  (g),  and  brewhouse  (h).  Ac^oining  are  a 
place  for  hogs'  food  (i),  for  wood  (it),  for  coals  {[),  for  dust  and  ashes  (m)  ;  a  chaise- 
house  (n),  cart-lodge  (o),  and  tool-house  (/>).  The  west  side  of  the  quadrangle  contains 
five  pigmies  (1),  a  calf-house  (2),  bay  for  four  cattle  (3),  store  and  foddering-bay  (4), 
bay  for  four  cattle  (5),  the  same  bays  repeated  (6,  7,  8,  9)  ;  a  place  for  a  dslem  for 
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washing  turnips  (10),  a  bull-house  (11),  cattle-sheds  (18),  a  gangway  from  the  straw- 
room  (13)>  straw-room  (14),  threshing-machine  (15),  clean  com  room  (16),  unthreshed 
com  (17),  horse-track  (18),  loose  box  (19),  chaff  and  hay  room  (20),  stable  for  six 
horses  (21),  hamess-room  (22),  another  stable  for  six  horses  (23),  saiddlfr-room  (24).  In 
the  opep  area  are,  the  horse  court-yard  (25),  three  fold-yards  (26),  the  stable-court  (27), 
two  cisterns  for  the  fold-yard  (28),  four  hogs -courts,  with  feeding  cisterns  (29),  and  two 
tanks  for  hogwash  (30).  "  On  the  east  side  of  this  design  is  supposed  to  be  a  road, 
from  which  there  is  an  entrance  to  a  garden  in  the  finont  of  the  house ;  and  from  this 
road  a  gate  is  also  supposed  to  open  into  the  rick-yard,  which  is  at  the  back  of  the  cattle- 
shed,  and  north  end  of  the  bam  ;  through  this,  to  the  houses  on  the  west  side,  pass  the 
carts  with  turnips  and  other  provender  for  the  cattle.*' 


Chap.  IV. 
Fence*  used  m  AgrieuUute. 

2960.  Fence$f  next  to  implements,  machinery,  aofl  suitable  buildings,  are  in  most 
situations  "  indispensable  to  the  profitable  management  of  arable  land.  They  are  not 
only  necessary  to  protect  the  crops  from  the  live  stock  of  the  farm,  but  often  contribute, 
in  no  small  degree,  by  the  shelter  they  affbfd,  to  augment  and  improve  the  produce 
itself.  On  all  arable  farms,  on  which  cattle  and  sheep  are  pastured,  the  ease,  security, 
and  comfort,  which  good  fences  give,  both  to  the  owner  and  the  animals  themselves,  are 
too  evident  to  require  particular  notice.  And  as  there  are  few  tracts  so  rich  as  to  admit 
of  crops  being  carried  off  the  land  for  a  succession  of  years,  without  the  intervention  of 
green  crops  consumed  where  they  grow,  fences,  of  some  description  or  other,  can  very 
rarely  be  dispensed  with,  even  in  the  most  fertile  and  highly  improved  districts.**  The 
same  able  author  complains  of  the  general  mismanagement  of  this  branch  of  husbandry, 
by  which  means  fences  not  only  often  become  comparatively  useless,  but  even  injurious 
l^  the  qiace  they  occupy  and  the  weeds  they  shelter.  This,  he  says,  "  is  particularly 
the  case  with  thorn  hedges,  which  are  too  often  planted  in  soils  where  they  can  never,  by 
any  management,  be  expected  to  become  a  sufficient  fence ;  and  which,  even  when  planted 
on  suitable  soils,  are  in  many  cases  so  much  neglected  when  young,  as  ever  afterwards 
to  be  a  nuisance^  instead  of  being  an  ornamental,  permanent,  and  impenetrable  barrier, 
which  with  proper  training  they  might  have  formed  in  a  few  years.**  {Sup^  Encyc. 
Brit,  art.  )4gr.)  Fences  maybe  considered  in  regard  to  their  emplacement  or  situation, 
and  their  form  or  kind. 

SiCT.  I.     Situation  or  Emploeement  tf  Fences. 

2961.  TKe  erkplacenftnt  or  disposition  of  fences  on  a  farm  or  an  estate  will  depend  on 
the  purposes  for  which  they  are  made,  jn  laying  out  an  estate,  th^  disposition  will 
depend  on  the  natural  surface  and  situation  of  roads  ;  water- courses ;  on  the  lands  to  be 
planted  vrfth  trfes ;  and  on  a  variety  of  other  considerations  which  will  come  under 
review  in^e  succeeding  part  of  this  work.  The  situation  of  fences  on  a  farm  depends 
on  a  gres  vari^  of  iprcumstances,  as  the  extent  of  the  farm ;  its  climate ;  whether 
pasture,  a^hk^  or  mixed ;  on  the  inequalities  of  the  surface ;  on  the  nature  of  the  soil ; 
on  the  supply  of  water ;  and  on  the  course  of  husbandry  to  be  followed. 

2962.  ^  determining  the  subdivisions  of  an  arable /arm,  the  excellent  author  above 
quoted  obkervesy,  "  whatever  may  be  the  kind  of  fence  which  it  ic^oaght  advisable  to 
adopt,  we  would  recommend  that  particular  attention  be  paid  to  the  course  of  crops 
which  the  qualit^  of  the  soil  points  out  as  the  most  advantageous ;  and  that  upon  all 
farms,  not  below  a  medium  size,  there  should  be  twice  the  number  of  enclosures  that 
there  are  divisions  or  breaks  in  the  course.  Thus,  if  a  six  years*  rotation  be  thought  the 
most  profitable,  there  should  be  twelve  enclosures,  two  of  which  are  always  under  the 
same  crop^  CHie  very  obvious  advantage  in  this  arrangement  is,  that  it  tends  greatly  to 
equalise  labour,  and,  with  a  little  attention,  may  contribute  much  to  equalise  the  produce 
also.  On  large  farms,  where  all  the  land  under  turnips  and  clover,  tor  instance,  is  near 
the  extremity  of  the  grounds,  or  at  a  considerable  distance  from  the  buildings,  supposed 
to  be  set  down  tieafiOie  centre,  it  is  clear  that  the  labour  of  supplying  the  house  and 
straw-yard  stock  with  these  crops,  as  well  as  the  carriage  of  the  manure  to  the  field,  is 
much  greater  than  if  the  fields  were  so  arranged  as  that  the  half  of  each  of  these  crops 
should  be  nearer  the  offices  :  but  by  means  of  two  fields  for  each  crop  in  tlie  rotation,  it 
is  quite  easy  to  connect  together  one  field  near  the  houses  with  another  at  a  distance,  sind 
thus  to  have  a  supply  at  hand  for  the  home  stock,  while  the  distant  crops  may  be 
consumed  on  the  ground.  The  same  equalisation  of  labour  must  be  perceived  in  the 
cultivation  of  the  corA-fields,  and  in  harvesting  the  crops.  The  time  lost  in  travelling  to 
some  of  the  fields,  when  working  by  the  plough,  is  of  itself  a  matter  of  some  consequence 
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on large  farms.  But  the  advantages  of  ibis  arrangement  are  not  confined  to  the  equal- 
isation and  economy  of  labour ;  it  may  also,  in  a  great  measure,  render  the  annual  produce 
uniform  and  equable,  notwithstanding  a  considerable  diversity  in  the  quality  of  ihe  soiL 
A  field  of  an  inferior  soil  may  be  connected  virith  one  that  is  naturally  rich ;  and  in  the 
consumption  of  the  green  crops,  as  well  as  in  the  allowance  of  manure,  the  pQor  land 
may  be  gradually  brought  nearer,  in  the  quantity  and  quality  of  its  produce,  to  the  rich, 
without  any  injury  to  the  latter.  Thus  a  field  under  turnips  may  be  so  fertile  that  it 
would  be  destructive  to  the  succeeding  com  crops  to  consume  the  whole  or  the  greater 
part  on  the  ground ;  while  another  may  be  naturally  so  poor,  or  so  deficient  in  tenacity, 
as  to  make  it  inexpedient  to  spare  any  part  for  consumption  elsewhere.  By  connecting 
tliese  two  under  the  same  crop,  by  carrying  from  the  one  what  turnips  are  wanted  for  the 
feeding-houses  and  straw- yards,  and  eating  the  whole  crop  of  the  other  on  the  ground 
with  sheep,  the  ensuing  crop  of  com  will  not  be  over-luxuriant  in  growth  on  the 
former,  while  the  latter  will  seldom  fail  to  yield  abundantly.  The  same  plan  will  also 
be  advantageous  in  the  case  of  other  crops.  Hay  or  green  clover  may  be  taken  from 
the  richer  field,  and  the  poorer  one  depastured ;  and  on  the  one  wheat  may  succeed  both 
turnips  and  clover,  while  the  more  gentle  crops  of  barley  and  oats  are  appropriated  to  the 
less  fertile  field.  These  observations  are  particularly  applicable  to  turnip  soils,  of  such 
a  quality  as  not  to  require  more  than  one  year's  pasturage,  and  which  are  therefore 
cultivated  with  com  and  green  crops  alternately ;  but  the  same  principle  may  be  extended 
to  clay  lands,  and  such  as  require  to  be  depastured  two  or  more  years  in  succession. 

2963.  IFhere  hedges  are  employed  as  fences,  it  is  of  importance  tliat  the  ditches  be 
drawn  in  such  a  direction  as  to  serve  the  purposes  of  drains,  and  also  that  they  may 
re^ve  the  water  from  the  covered  drains  that  may  be  required  in  tlie  fields  contiguous. 
According  to  tlie  greater  or  less  convenience  of  the  line  of  the  fence  in  this  respect,  the 
expense  of  draining  may  be  considerably  diminished  or  increased. 

SscT.  II.     Different  £i$ids  of  Fences, 

2964.  FenceSf  in  regard  to  kind,  may  be  arranged  as  live  fences,  dead  fences,  and 
mixed  kinds ;  but  there  are  four  elementary  species  which  are  the  foundation  of  all  the 
others ;  the  hedge,  the  ditch,  the  wall,  and  the  paling.  The  hedge,  when  formed  of  the 
whitethorn  or  blackthorn,  of  the  plum  or  crab,  or  of  the  holly,  is  tlie  cheapest,  most  dura- 
ble, and  the  handsomest  of  all  fences  on  a  good  deep  soil :  the  ditch  is  the  best  on  low,  flat, 
wet  lands  requiring  much  drainage ;  tlie  wall  is  the  best  for  farming  punrases  in  almost 
all  cases  whi^ver ;  and  the  paling,  whether  fixed  or  temporary  (as  of  hurdles),  is  the 
most  convenient  as  a  nurse-fence  to  hedges  for  immediate  or  temporary  use,  and  for 
fencing  in  parks  and  scenery  where  an  air  of  lightness  and  freedom  is  a  desirable  object 
From  these  simple  or  fundamental  fences,  a  variety  of  compound  ones  may  be  formed. 
We  shall  consider  them  in  the  order  of  ditch  or  dxain  fences,  hedge  fences,  compound 
hedge  fences,  paling  fences,  and  wall  fences. 

SuBsxcT.  1.     Ditch  or  Drain  Fences. 

2965.  Ditch  Jences,  in  theur  simple  and  original  state,  were  considered  rather  in  the 
light  of  open  drains  than  as  fences.  In  a  variety  of  instances,  ditches  are  made  for  this 
purpose  only,  where  there  is  no  intention  whatever  to  enclose  the  field.  They  are,  how- 
ever, sometimes  meant  as  a  fence,  but,  in  such  cases,  they  are  made  very  deep  and  wide ; 
and  the  earth  taken  out  of  them  is  sometimes  formed  into  a  bank,  the  height  of  which, 
when  added  to  the  depth  of  the  ditch,  forms  a  tolerable  barrier.  In  genonl,  however, 
the  ditch  is  of  greatest  value  when  used  in  conjunction  with  other  fences. 

8066.  T%e/om  of  dUehea  is  various :  aome  of  them  being  of  a  unifona  width  both  at  top  and  bottom ; 
otheis  are  wide  above,  and  have  a  gradual  slope  downwards ;  a  third  kind  have  one  side  sloping  and  the 
other  perpcndicutar.  For  whatever  pun»se  the  ditch  U  meant  the  sloping  form  U  by  much  the  best ;  as 
tt  not  only  costs  less  money  in  the  digging,  but  is  at  the  same  time  much  more  dunble,  and  hM  a  nester 
appearance.  Where  open  ditches  are  indispensiAly  necessary  for  the  drainage  of  the  fleM,  the  sloping 
dutch  is  preferable  to  every  other,  as  the  sides  are  not  liable  to  tumble  in,  or  be  undermined  or  excavated 
by  the  current  of  water,  when  properly  executed.  The  slope  should  be  considerable  :  perhaps  never  less 
than  three,  nor  more  than  six,  times  thft  width  at  top  that  it  is  at  bottom.  .    „    .      _^  .» 

S967.  The  simple  ditch^  wUh  a  bank  of  earth,  consisU  merely  of  a  ditch  sloping  gradually  towards  the 
bottom ;  the  earth  taken  out  of  it  being  formed  into  a  bank  on  one  side,  lei|ving  a  scarccment,  or  protecting 
space,  of  sU  or  eight  inches,  on  the  side  where  the  bank  is  formed,  to  prevent  the  earth  fttnn  tumbUng  in 
and  filling  up  the  ditch.  ^ 

2968.  The  lank  qf  earth,  with  oh  upright  facing  of  turves,  and  a  tlope  fteUadT,  »•  a  very  common  sort  of 
(fence,  and  in  some  situations  extremely  usefUl;  m  making  folds,  for  insUnce,  for  the  confinement  of 
sheep  or  catUe  It  U  also  valuable  on  the  sides  of  highways,  for  defendina  the  a4|oinlng  munds.  and  for 
lavins  off  dumps  or  belts  of  planting  in  the  middle  or  comers  of  arable  fields,  for  endosing  stack-yards, 
ujins  <w  «uiii|»  cotties,  gardens.  Ac.    The  front  of  the  bank  is  made  of  a  very  steep  slope  with 

453  thetiuf  pared  off  ftom  the  surface  of  the  sloping  ditch,  and  the  mound  at  the  back 

with  the  earth  taken  out  of  it  ..  -    .     ^  ,.   .w  . 

S969.  The  ha-ha,  or  sunk  fence,  is  calculated  chiefly  for  fields  that  require  no 
shdter,  and  where  a  uniform  unbroken  prospect  is  an  object,  as  is  the  case  in 

1 1  Ml, gardens  and  extensive  Uwns :  but  in  all  situations  where  shelter  Is  wanted,  tho 

m^Bt0^      wink  fence  ought  to  be  avoided,  unless  a  hedge  is  planted  upon  the  top  of  it 
"^  Sometimes  a  medium  between  the  sunk  and  raised  fenoe  KM*  ^^)  ^  adopted, 

which  makes  both  a  durable  and  unobtrusive  barrier. 
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ia 


receiving  the  water  on  I 


or  treee  on  the  tei^  between  the  ditches.   Contidered  m  a  fence,  either  with 

taken  out  of  the  two  ditchea.  when  properly  laid  up,  wUl  for^  a  bank  ofa 
-  loinewbat  foraddable  appoirance.  wl5ch 'cattle  will   not   Terr  readily 
attempt  to  break  over.     For  the  purposes  of  open  drainage  It  is  weil 
WmF     ^:S&JS^F  a  •***•  S>« /h^ys.  wKSe  the  15Sd.  have  a 
T!#  .w?^2^*u^**^  !^^"  the  road;  the  ditch  next  the  Held,  by 
^    ^    -     ^  '  '"*  •*™»  prevents  it  from  overflowing  and  washintr  the  road  —a  circumstance 

i^icb  very  freau«Uy  happens  fai  su^  dtuatlou ;  whUe  the  diurh  on  thVside  Sxt^'toi,  b?^SS 
and  cwrying  ofr  the  moisture  that  ftlto  upon  it.  and  which  wooU  otherwise  lodge  th5?2id\l5Sy  It! 
keeoa  it  ooutandy  dry  and  in  goad  repair.  Where  double  ditches  are  made  in^immediate  vSSi  ty  S 
hi^E  grounds,  or  on  tbe  s^des  cj  highways,  cue  should  be  taken  to  prevent  the  water  fromthe  AmSws  S 
siife  drains  from  running  into  the  main  ^tch  at  right  angles.  Whw  this  Is  neglected.^ch  troSSTaiS 
inconvenience  arise  j  as  when  the  water  comes  from  a  height,  during  heavy  raina,  in  a  straight  line  into 

£971.  Tke  double  ditch  tmd  Itedge  \m  now  general  in  many  parts  of  Britain,  especiallv  uoon  what  &m 
termed  cold  Und. ;  from  an  idea,  that  a  aingte  row  of  pUnta  SSSi  notSS^^^ 

to  fbrm  a  proper  fence    The  advocates  for  this  f 


Cuther  aU^e,  that  In  additton  to  the  two  rows  of  plants 
finming  a  more  sufficient  fence,  an  opportunity  is 
aflbrded  of  planting  a  row  or  rows  of  trees  on  the  mid. 
die  of  the  bank.  UIg.  4S5.)  This  fence  Is  liable  to 
many  objections :  the  expense  of  forming  the  ditches, 
the  hedge-plants  made  use  of,  and  the  ground  occupied 
thereby  being  double  what  is  requisite  in  a  single  ditch 
and  hedge.  From  twelve  to  eighteen  or  twenty  feet  ia 
the  least  that  is  required  for  a  double  ditch  and  hedge : 
this  space,  in  the  circumference  of  a  large  field,  is  so 
consiaerable,  that  upon  a  farm  of  500  acres,  divided  into 
fifteen  enclosures,  the  fences  alone  would  occupy  above 
finty  acres.  By  throwing  up  a  bank  in  the  middle  the 
whole  of  the  nourishment,  not  onlv  of  both  hedges,  but 
also  of  the  row  of  trees,  is  confined  solely  to  that  qtace, 
which,  from  its  being  insulated  by  the  ditches,  and  elevated  so  much  above  the  common  surfeoe,  not  only 
curtails  the  nourishment  of  the  hedges  and  row  of  trees,  but  exposes  them  to  all  the  injuries  arising  from 
drought,  frost.  &c.  The  idea  of  two  rows  of  plants  making  a  better  fence  than  one  is  certainly  no  good 
reason  for  such  an  unnecessair  waste  of  land  and  money ;  as,  in  almost  every  instance,  where  the  pJanti 
are  properly  adapted  to  the  soil  and  cUmate,  one  row  will  be  found  outte  suiBcienti  but,  if  it  shoukl  he 
preferred  to  have  two  rows,  the  purpose  will  be  answered  equally  well  with  a  single  ditch,  or  even 
without  a  ditch  at  aa 

SuBUECT.  3.     Hedge  Fencet* 

S97S.  Hedgiefencee  are  of  two  kinds ;  either  such  as  are  made  up  of  dead  matoials, 
456  or  such  as  are  formed  of  liying  plants  of  some  sort  or 

other. 

297S.  Dead  hedges  (Jg.  456.)  are  made  with  the 
pninings  of  trees,  or  the  tops  of  old  thorn  or  other 
hedges  that  have  been  cut  down ;  and  are  principally 
intended  for  temporary  purposes,  such  as  the  pro- 
tection  of  young  hedges  till  they  have  acquired  a  8u£. 
fident  degree  of  strength  to  render  them  fendble 
without  any  other  assistance.  For  this  purpose  the  dead  hedge  is  well  adapted,  and 
lasts  so  long  as  to  enable  the  live  fence  to  grow  up  and  complete  the  enclosure.  In 
many  cases,  however,  dead  hedges  are  had  recourse  to  as  the  sole  fence,  and  where  there 
is  no  intention  of  planting  quicks,  or  any  other  hedge.  From  thdr  very  perishable^ 
nature,  however,  they  are  found  to  be  exceedingly  expensive ;  so  much  so,  indeed,  that, 
after  the  first  or  second  year,  they  cannot  be  kept  in  repair  at  a  less  expense  than  from 
m  fifth  to  a  tenth  part  of  the  value  of  the  land,  and  sometimes  more.  When  dead 
hedges  are  meant  for  the  protection  of  young  live  fences,  if  the  quick  fence  is  planted 
upon  the  common  sur&ce,  the  dead  hedge  is  made  in  a  trench  or  ftirrow  immnliately 
behind  it,  in  such  a  way  as  to  prevent  the  sheep  or  cattle  grazing  in  the  endosed  field 
from  injuring  it  Where  the  quick  fence,  however,  is  planted  upon  the  aide  ofa  ditch, 
the  dead  hec^  is  for  the  most  part  made  on  the  top  of  the  mound  formed  by  the  earth 
taken  out  of  the  ditch  :  these  are  called  plain  dead  hedges,  being  made  by  cutting  the 
thorns  or  brush- wood,  of  which  they  consist,  into  certain  lengths,  and  putting  them  into 
the  earth.  We  call  them  plain,  in  opposition  to  other  descriptions  of  dead  hedges  where 
more  art  is  used ;  such  as  the  dead  hedge  with  upright  stakes  wattled,  and  the  common 
plaited  hedge  bound  together  at  the  top  with  willows. 

S974.  Jdeadhedggismade  in  tkefoUoudng  manner ;— "  A  hedgerand  an  assistant  are  neceaaary  ferthia 
bustneaa.  The  man  cuta  the  sterna  of  the  thorns  about  three  feet  long,  with  the  cuttlng-bill  or  axel  as  thdr 
mngth  may  require,  and  he  lays  one  cut  piece  above  another,  to  ferm  a  bundle,  taung  care  to  add  some 
OTtbe  small  twigs  to  each  bundle  to  thicken  their  appearance  j  and  he  then  compresses  the  whole  with  hia 
root,  so  that  the  bundle  may  stick  together.  He  thus  makes  and  prepares  several  bundles  in  readlneasi 
pe  fa^ger  takes  his  spade,  and,  fixing  on  the  part  which  the  Une  of  dead  hedge  is  to  occupy,  he  turns  up 
iJSu  ?J*^S?*^^\f!JJ*****'i*-??*?>**»  «•  ^^^  ''"«  A\a^1i^  a  piece  of  ground  of  the  breadth  of  the 
ipede.  After  he  has  laid  this  spadeAil  of  earth,  so  as  a  bundle  of  thorns  may  lean  agafaist  it  in  an  inclining 
position,  the  man  bands  him  one  of  the  bundles  over  the  breasted  hedge  with  a  fork  The  butt^nd  of  the 
bundle  goes  into  the  spade-fUrrow,  and  leans  from  htni  against  the  spad«nal  which  he  has  plaoed.    The 
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hedgerthen  All*  another  nadeflil,  and  plaon  ft  upon  the  root  of  the  bundle,  and  preues  it  finnly  down 
with  bis  foot,  which  should  be  fortified  with  a  clog.    He  suits  the  inclination  of  the  dead  fence  to  the 

rrter  whence  the  heaviest  winds  preyail,  as  is  invariably  done  in  choosing  the  position  of  the  stake  and 
In  this  manner  they  proceed  to  form  the  whole  line  of  dead  hedge  As  the  fence  proceeds,  the 
bedger  cuts  all  twigs  that  nave  a  stragglbg  appearance,  with  Uie  MU,  towards  the  fence,  to  give  a  neatness 
ana  finish  to  the  work.  This  sort  of  dead  hedge  may  be  placed  behhid  the  thorns  of  a  newly  pUnted 
beige,  much  nearer  than  a  paling,  as  from  the  breadth  of  its  top,  and  the  sharpness  of  its  spines,  no  beast 
can  with  impunity  reach  over  it,  to  bite  the  twigs  of  the  young  hedge."  {Quar.  Jour.  Agr.  vol  L 
p.  618L) 

9975.  In  respect  to  tioe  hedges,  they  are  made  either  entirely  with  one  kind  of  plants,  or  a  mixture  of 
dMfarent  kinds ;  and  for  that  purpose  almost  evecv  tree  or  shrub  known  in  Britain  is  either  wholly  or  in 
part  employed.  The  success  of  every  attempt  made  to  rear  good  fences  will  be  found  ultinuUely  to  depend 
on  the  plants  being  suited  to  the  soil  and  chmate,  the  preparation  of  the  soil,  the  time  and  mode  of  plant- 
ing, the  age  of  the  plants,  their  site,  the  dresdng  or  pruning  of  the  tops  and  roots  before  planting,  weed, 
ing,  hoeing,  pruning,  and  after-roanagement 

S976.  The  proper  choice  of  hedge  planit  is  of  the  first  importance.  Many  failures  in 
thin  part  of  the  business  might  be  enumerated ;  especially  in  the  more  elevated  situations, 
where  great  labour  and  expense  have  been  employed  to  raise  hedges  of  havrthom,  which, 
afUar  many  years'  care  and  attention,  were  found  totally  unfit  for  such  inclement  regions. 
In  such  situations,  experience  has  now  sufficiently  proved  that  good  fences  can  be 
reared  in  a  short  time  with  beech,  birch,  larch,  and  the  Huntingdon  willow  :  hedges  of 
these  kinds  ought,  therefore,  to  be  the  only  ones  used  in  hilly  countries,  or  upon  cold 
wet  soils ;  the  first  three  upon  the  dry  soils,  and  the  last,  with  the  addition  of  poplars, 
upon  such  as  are  wet  or  marshy.  In  the  low  country,  however,  and  in  the  less  elevated 
pairts  of  the  uplands,  the  whitethorn  will  be  found  the  best  upon  all  the  dry,  or  mode- 
rately dry,  pvts  of  the  soil ;  especially  the  different  kinds  of  loamy,  sandy,  or  gravelly 
lands :  upon  cold  wet-bottomed  sofls,  however,  beech,  crab,  birch,  poplar,  willow,  and 
alder,  may  be  used  with  advantage.  The  birch,  poplar,  alder,  and  Huntingdon  willow, 
are  peculiarly  calculated  for  the  coldest,  vrettest,  and  most  marshy  parts  ;  while  beech, 
crab,'&c.  vnll  be  found  to  answer  best  upon  the  stiff  clays.  Hazel,, sweet-briar,  moun- 
tain-ash, and  indeed  all  the  kinds  of  forest-trees  that  are  at  present  known  to  delight  in 
dry  soils,  may  also  be  successiiilly  employed  for  making  hedges  in  the  low  lands ;  but 
whichever  of  these  is  used,  it  should,  if  possible,  be  without  mixture.  It  is  seldom  that 
any  soil,  however  good,  will  be  found  equally  fitvourable  to  the  growth  of  plants  opposite 
in  thdr  natures ;  this  circumstance  alone  vnll  render  their  growtii  unequal,  and  of  course 
make  the  fence  faulty  and  defective.  These  defects  in  the  fence,  and  inequalities  in  the 
growth  of  the  plants,  will  increase  with  time,  become  every  day  more  apparent,  and  be 
every  day  more  sensibly  felt ;  as  the  plants  which  have  thus  acquired  the  ascendancy 
will  continue  to  keep  it,  and  not  only  shade  the  weaker  ones,  and  prevent  them  from 
enjoying  the  influence  of  the  sun  and  air,  but  also  deprive  them  of  nourishment.  Inde- 
pendently of  these  considerations,  there  is  another,  it  is  observed,  of  equal,  perhi^s 
greater,  moment,  that  requires  to  be  mentioned ;  allowing  the  soil  to  be  equally  favour- 
able to  the  growth  of  the  whole  plants  of  which  the  mixture  consists,  there  are  certain 
plants  which  are  highly  inimical  to  the  growth  of  others,  when  planted  in  their 
immediate  vicinity ;  ivy  and  honeysuckle,  for  instance,  when  mixed  vrith  thorns,  or  other 
plants'  in  a  hedge,  never  fail  to  destroy  such  of  the  hedge-plants  as  they  fasten  upon ; 
indeed  moss,  which  is  known  to  be  one  of  the  worst  enemies  to  all  hedges,  is  not  more 
dangerous  nor  more  certainly  ruinous  :  even  the  different  kinds  of  sweet-briar,  virgin's 
bower,  brambles,  briony,  cleavers,  &c  have  the  same  effect ;  and  in  the  end  never  fail 
to  produce  a  gap  in  that  part  of  the  hedge  where  they  grow,  by  smothering  the  other 
pbmts.  In  general  the  common  hawthorn  (CVatie^s  Oxyadmtha)  is  the  best  British, 
and  we  might  even  say  European,  hedge  plant.  Tlie  black  or  sloe  thorn  (Pri^nus  spi^ 
ndsa)  is  perhaps  next  in  excellence,  as  far  as  the  strength  and  durability  of  thb  fence  is 
concerned  ;  but  unfortunately  it  throws  up  suckers  in  such  abundance,  as  to  enchMich 
rapidly  on  the  adjoining  surface.  The  common  hawthorn,  like  all  plants  raised  from 
seed,  produces  innumerable  varieties :  some  of  these  are  much  more  abundantly  furnished 
vrith  prickles,  and  some  grow  much  faster  than  others ;  and  it  might  be  desirable  to  save 
the  seeds  of  fast-growing  prickly  individuals  in  preference  to  those  of  such  as  are  less 
prickly  or  of  slower  growth.  Th^  smoothest,  however,  may  be  considered  prickly  enough 
for  all  ordinary  purposes.  Like  all  the  ligneous  plants  of  the  natural  order  to  which  it 
belongs  (12os4ceie),  the  thorn  grows  readily  from  cuttings  of  the  roots. 

8977.  The  preparation  of  the  soil  for  hedges  is  one  of  those  points  intimately  connected 
with,  and,  indeed,  essential  to  their  success.  Except  in  a  very  few  instances,  however 
poor  the  soil  may  be,  or  however  strong  the  cohesion  of  its  parts,  no  attempt  is  made 
either  to  break  that  cohesion  by  tillage,  or  improve  its  quality  by  enricliing  or  alterative 
manures  :  the  young  plants  being  for  the  most  part  laid  upon  the  old  surface,  which  has 
perhaps  never  been  opened  by  the  labour  of  man,  and  their  roots  covered  witii  the  earth 
taken  out  of  the  ditch,  consisting  very  often  of  the  poorest  and  coldest  clay,  or  of  earths 
loaded  with  iron  or  other  metallic  impregnations.  To  those  who  have  considered  the 
matter  with  the  smallest  attention,  the  fate  of  such  a  hedge  will  not  appear  doubtful : 
the  surface  upon  which  the  plants  are  laid  will  be  so  hard  and  impervious  to  the  roots,  as 
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to  preclude  the  poanbility  of  their  penetrating  it ;  of  ooune^  thor  only  chtnce  of  cither 
extending  themselves,  or  procuring  nourishment,  is  by  spreading  out  between  the  surface 
and  the  mound  made  by  the  earth  taken  out  of  the  ditch,  or  by  striking  up  into  die 
mound,  where,  though  the  soil  will  be  sufficiently  open  to  admit  of  this,  the  roots,  in 
place  of  finding  an  establishment  in  a  situation  friendly  to  their  growth,  will  very  often 
be  either  starred  or  poisoned.  ^ 

2978.  With  respect  to  the  age  at  which  hedge  pianU  ought  to  be  toed,  it  is  very  common, 
especially  where  young  hedges  are  made  with  tlioms,  to  plant  them  of  one,  two^  or  three 
years  old,  seldom  exceeding  this  last  age.  Plants  of  this  description,  when  put  into  the 
earth  at  a  proper  season  of  the  year,  upon  land  well  prepared,  if  they  are  afterwards 
carefully  kept  clean,  and  the  earth  soft  and  loose,  by  regular  weeding  and  diggings 
seldom  fail  to  make  good  fences ;  such  young  plants,  however,  are,  it  is  obaerred,  long 
in  a  state  of  infancy,  and  require  great  nursing  and  the  roost  complete  protection,  (to 
bring  them  to  perfection,  and  are  liable  to  be  either  much  hurt  or  totally  destroyed  by 
many  accidents  that  would  produce  little  or  no  effect  upon  older  and  stronger  plants. 
Much  time  might  be  saved  in  the  rearing  of  hedges,  and  the  fences  be  much  more  perfe4t 
and  useful,  if  older  plants  were  employed  for  that  purpose.  ITuee  years  old  is  oertataly 
the  youngest  that  should  be  planted,  and  if  they  are  even  six  or  seven  years  old*  e0  much 
the  better :  the  prevailing  idea  that  plants  of  that  age  will  not  thrive  if  transplanted^,  is 
totally  unfounded.  Thorns  of  six  or  seven  years  old,  in  place  of  being  pa  thicker,  than 
a  conmion  straw,  wiU  be  at  a  medium  more  than  an  inch  in  drcumfepcnoe ;  ^we  le«ve 
those  who  are  judges  to  determine  how  far  a  plant  of  this  last  description  will  be 
superior  to  one  of  two  years  old,  and  how  much  sooner  it  will  answer  the  purposes  of  a 
fence. 

$ffJ9.  In  respect  totketiKe  qf  tkomt  or  other  hedge  plants,  it  may  be  neoeMary  to  obtervc,  that,  whin 
the  plants  are  once  obtained,  they  should  be  separated  into  sorts,  according  to  their  siae  and  apparant 
strength,  picking  out  the  laraest  flrst,  and  so  on  downwards.  Tnis  will  be  attended  with  several  very 
material  advantages,  which  those  who  have  made  observatioDS  on  the  sut||«ct  will  very  readily  under: 
stand.  Plants  of  the  same  siae  and  strength,  when  {Wanted  together,  keep  pace  with  each  other ;  do  one 
of  them  takes  ft-om  the  earth  more  than  its  own  share  of  nourishment,  of  course  the  growth  of  the  whole 
Is  regular  and  uniform ;  and  the  hedee,  when  arrived  at  a  certain  age,  becomes  a  substantial  efficient  fence, 
of  an  equal  height  throughout,  and  tree  ftom  g^js :  whereas,  when  no  paini  have  been  taken  In  assorting 
the  plants,  and  they  are  planted  promiscuously,  great  and  small,  strong  an<t  weak,  the  consequence  is,  that 
the  strongest  plants  very  soon  outsrow  such  as  are  weaker,  and  not  only  overtop  thetn,  but  also  d^irive 
them  of  tnat  nourishment  which  they  so  much  require ;  as  the  hedge  advances  in  age,  the  evil  becnrnes 
areater,  innumerable  gaps  appearing  throughout  the  whole  line  of  the  fence,  and  small  stunted  plants 
interspersed  with  others  remarkable  for  their  strength  and  luxuriance. 

£98U.  This  assorting  qf  hedge  plant*  has  a  farther  advantage ;  namely,  that  of  patting  it  In  the  power  of 
the  person  who  plants  the  hedge  to  put  down  the  large,  strong,  healthy  plants  upon  the  poorast  pMt  of  the 
line  of  tlie  fence,  and  to  set  such  as  are  smaller  and  weaker  upon  the  richer  and  mora  {ertile  parts.  Ue 
has  it  also  in  his  power,  by  a  more  careAil  preparation  of  the  soil,  and  bestowing  a  greater  pr^rtipn  of 
manure  upon  the  spaces  where  the  small  plants  are  set,  to  give  tnem  that  nourishmcAt  and  ak^oinM 
which  they  require,  and  which  would  very  soon  enable  them  to  fom  a  fence  equal  to  Um  pait  ooett|M 
by  the  strongest  plantsi 

S981.  In  regard  to  the  dressing  and  pruning  of  hedge  plants  brfore  they  are  jnUissto 
the  earth,  there  h  perhaps  no  part  of  the  system  of  managing  them,  or  forest  trees,  nofe 
hurtful  and  defective  than  that  now  pursued  in  the  common  nurseries.  It  ia  a  very 
common  practice  with  nurserymen,  in  the  q>ring,  when  they  wish  to  dear  their  ground 
for  other  purposes,  to  take  up  great  quantities  of  thorns  and  other  hedge  planta,  and 
after  pruning  the  tops,  and  cutting  off  nearly  the  whole  of  the  roots,  to  tie  them  up  in 
bundles,  and  lay  these  bundles  in  heaps  till  they  are  called  for.  In  this  mutilated  Mate 
they  often  remain  for  many  weeks,  vrith  the  mangled  roots  naked  and  unprotected* 
exposed  to  every  inclemency  of  the  weather,  before  they  are  sold.  In  plaoe  of  tfiis 
treatment,  the  defects  of  which  are  so  obvious,  and  the  consequences  resulting  from  it  so 
hurtful,  no  hedge  plants  should  be  lifted  out  of  the  nursery-ground  till  the  day,  or  at 
most  a  few  days,  before  that  on  which  they  are  to  be  replanted ;  and  in  place  of  the  severe 
pruning  and  dressing  already  mentioned,  every  root,  even  to  the  smalleat  ibre^  should  be 
carefully  preserved,  and  the  use  of  the  Imife  confined  entirely  to  the  necessary  ciutaiUng 
of  the  tops.  Where  this  care  is  taken,  and  the  plants  are  put  into  the  ground  at  a  pro- 
per season,  they  will  suffer  no  kind  of  check,  and  when  the  spring  aoives  will  grow 
luxuriantly  and  vrith  vigour. 

2982.  In  the  qfter^management  cfthe  hedge,  complete  weeding,  loosening,  and  laying 
new  earth  to  the  roots,  for  the  furst  three  or  four  years,  are  indispensable  requisites  1  for  what- 
ever pains  may  have  been  previously  taken  in  dunging  and  summer-fallowing  the  soil, 
unless  it  be  properly  attended  to  and  kept  clean  afterwards,  this  dunging  and  summer- 
fallow,  in  place  of  being  useful,  will  prove  hurtftil  to  the  fence ;  as  the  manure  and 
tillage,  by  enriching  and  opening  the  soil,  vrill  encourage  and  promote  the  growth 
of  weeds ;  which,  under  such  peculiarly  fortunate  circumstances,  will  become  so  luxuriant 
as  either  to  destroy  the  hedge,  or  materially  iijure  its  growth,  unless  they  be  kept  down 
by  frequent  and  complete  cleanings.  In  loosening  the  earth  about  the  roots  of  hedges, 
whether  old  or  young,  it  will  be  of  advantage,  if  there  is  soil  enough  to  lay  up  a  few 
niches  of  it  to  the  roots ;  this  frequently  done,  encourages  them  to  push  out  branches  near 
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the  bottom,  which  prevent  them  from  growing  thin  and  open,— «  fault  to  which,  if  due 
pains  are  not  taken,  almost  all  hedges  are  liable. 

2983.  On  Ihe  pruning  and  (tfter-managemerU  of  hedges  will  depend  a  very  considenble 
part  of  their  beauty  and  future  value.  There  is,  perhaps,  no  part  of  the  subject  upon 
which  a  greater  contrariety  of  opinion  at  present  prevails,  than  the  age  at  which  the  prun- 
ing of  hedges  ought  to  commence,  the  manner  of  that  pruning,  or  the  season  of  the  year 
at  which  it  may  be  given  with  the  greatest  possible  advantage  and  the  least  risk :  the  prac- 
tice with  some  is,  to  prune,  from  tiie  first  year,  not  only  the  lateral  branches,  but  the  tops 
also ;  they  give  as  a  reason,  that  cutting  off  the  extremities  of  the  shoots  contributes  to  the 
thickening  of  the  hedge,  by  making  them  push  out  a  great  number  of  new  ones.  The 
fallacy  of  this  argument,  and  the  mischief  with  which  the  practice  is  attended,  we  shall 
afterwards  have  occasion  to  notice.  As  to  the  manner  of  pruning,  and  the  form  of  the 
hedge,  these  seem,  with  many,  to  be  matters  of  indifference  ;  no  attention  being  paid  to 
dressing  them  in  such  a  way  as  to  have  them  broad  at  bottom,  and  tapering  gradually 
towards  the  top  :  many  of  them  being  of  one  width  finom  top  to  bottom,  and  not  a  few 
much  heavier  and  broader  above  than  they  are  below,  it  is  obvious  that  such  hedges  can 
neither  look  well  nor  be  usef  uL 

2SM.  The  seasoH  at  which  theu  ore  trimmed  is  in  many  Instancei  an  improper  one ;  for,  in  place  of 
cbooaing  the  time  when  the  pUnts  are  lea«t  in  danger  of  rafibring  flrom  an  efl\2sion  of  thslr  Juices, 
which  is  either  at  a  late  period  in  the  autumn,  very  early  in  the  spring,  or  about  midsummer,  the 
pruning  is  given  late  in  the  spring  season,  when  the  sap  is  flowing :  the  check  and  Injury  they  must 
receive  flrom  having  the  whole  of  th^  extremities  cut  off  at  this  period  may  easily  be  ooooeived.  In 
speaking  of  the  treatment  of  hedge  plants  befiire  thev  are  put  into  the  grouiHl,  notice  has  been  taken  of 
the  necessity  of  preserving  the  roots  as  much  as  possible,  and  at  the  same  time  shortening  the  tops :  the 
latter  operation  nas  two  good  efibcts ;  by  curtailing  the  top  and  branches,  the  roots  have  less  to  nourish ; 
and  by  leaving  only  two  or  three  inches  of  the  top  above  ground,  in  dace  of  growing  up  with  a  single 
stem,  it  sends  out  two  or  three ;  and  as  these  strike  out  firom  the  pknt  so  near  the  earth,  each  of 
them  has  the  same  effect,  and  strengthens  the  hedge  as  much  as  the  original  stem  would  have 
done  by  itself,  with  this  addition,  that,  in  place  of  one  prop  or  support,  the  hedge  will  have  three 
or  four. 

2965.  4fler  this  ftrti  pruning,  however,  no  hedge  should  be  touched,  or  at  least  very  gently,  for 
some  yean :  firom  inattention  to  this  circumstance,  and  firom  ^e  injudicious  application  of  the  Icnifo 
or  shears  at  an  early  period,  many  young  hedges  are  rendered  useless,  which,  under  difl^ent  treat, 
ment  would  have  made  excdient  fences,  with  half  the  trouble  required  to  destix>y  them.  The  practice 
of  cutting  over  the  tops  yearly,  which  is  done  with  a  view  to  render  the  hedge  thicker  and  more 
perfect,  is  one  of  those  mistakes  which  we  would  naturally  have  supposed  common  sense  and  observ. 
ation  would  have  sooner  corrected ;  the  eflfcct  produced  being,  in  almost  every  instance,  the  veiv 
reverse  of  what  was  intended.  Shortening  the  main  stem  of  a  thorn  or  any  other  plant  makes  ft 
throw  out  a  number  of  small  stems  iramodiately  at  the  place  where  It  has  been  cut}  and  if  this 
operation  is  repeated  once  or  twice  a  year,  every  one  of  these  is  attin  subdivided,  as  it  were,  by  sending 
out  more  branches :  thus  in  a  course  of  years,  during  which  the  hedge  makes  very  small  progress 
upwards,  if  it  be  examined,  instead  of  being  found  to  consist  of  strong  vigorous  plants,  with  a  goi>l 
main  trunk,  each  reaching  ftom  top  to  bottom  of  the  hedge,  and  a  sufficient  number  of  lateral  branches 
throughout  the  whole  length  of  it,  it  will  be  found,  by  such  repeated  cuttings,  in  the  same  stunted 
situation  as  certain  young  trees  and  shrubs  that  are  flrequently  cropped  by  sheep  or  cattle:  From  the 
repeated  crops  of  young  shoots  whidi  the  tops  send  out  after  every  clipfrfng,  and  the  great  quantity  of 
n<mrishment  necessary  to  support  such  addiUonal  numbers,  the  lateral  shoots  at  the  bottom,  upon  the 
strength  and  number  of  which  the  value  of  the  hedge  in  a  great  measure  depends,  are  stinted  in  their 
growth,  and  soon  die ;  the  hedge,  of  course,  becomes  open  and  naked  at  the  bottom,  and  consequently 
useless  as  a  fence. 

S986.  From  tkejirtt  year  ofpUmting,  till  ike  hedge  has  risen  to  the  heighth  offioe  or  jur 
fielt  the  main  stems  ought  to  be  leffc  untouched,  and  the  pruning  confined  solely  to  the  side 
branches,  leaving  those  next  the  root  pretty  long,  and  gradually  tapering  towards  the 
top :  this  pruning  of  the  side  branches  will  make  them  send  out  many  new  shoots 
from  their  extremities,  which,  by  repeated  trimmings,  will  become  so  thick  as  to  fill 
up  every  interstice  from  top  to  bottom  of  the  hedge ;  while  the  main  stems,  by  being 
left  untouched,  continue  their  growth  upward,  till  they  arrive  at  the  necessary  height, 
when  they  may  have  their  extremities  cut  off  with  perfect  safety.  Whea  a  hedge 
has  attained  the  wished-for  height,  all  that  is  requisite  afterwards  is  cutting  the  sides 
regular  with  a  hedge-bill,  preserving  it  pretty  broad  at  bottom,  and  drawing  it  gradu- 
ally to  a  point  at  top ;  this  form  of  a  hedge  is  pleasant  to  the  eye,  is  well  calculated 
to  staud  the  weather,  and  becomes  every  year  stronger  and  thicker.  A  hedge  of  this 
sort  in  full  leaf  has  the  appearance  of  a  solid  wall ;  and,  when  viewed  after  the 
leaves  are  shed,  presents  to  the  eye  a  set  of  massy  growing  piles,  so  strong  and 
formidable  as  to  bid  defiance  to  any  attempts  that  may  be  made  to  break  through 
them.        \  - 

2987.  In  the  managemeni  of  old  hedges,  the  above  directions  and  observations  ap- 
ply, with  strict  propriety,  only  to  such  as  have  been  regularly  attended  to  from  the 
time  of  their  being  planted ;  as  there  are,  however,  innumerable  hedges  in  the  king- 
dom, which,  by  being  neglected,  have  grown  up  to  a  great  height,  have  become  open 
and  naked  below,  and  bushy  and  unmanageable  at  top,  it  is  of  consequence  to  point 
out  the  means  of  reducing  such  hedges  to  a  moderate  scale,  and  rendering  them  use- 
ful This  purpose  can  only  be  effected  by  cutting  them  down,  and  procuring  from 
their  stumps  a  growth  of  new  shoots,  which,  with  proper  management,  will  soon  make 
a  perfect  fence.  If  the  fields  enclosed  by  such  hedges  are  alternately  in  pasture  and 
tillage,  the  period  most  proper  for  cutting  them  down  is  when  the  field  is  to  be 
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plotighe«L  Under  a  corn-crop,  the  confinement  of  the  itDck  is  no  longer  an  object ; 
and  by  the  time  the  field  is  again  brought  under  pasture^  the  hedge,  if  properlj 
treated,  will  have  acquired  strength  enough  to  become  a  good  fence.  This  operation 
is  performed  in  aeverd  ways. 

29ea.  /•  AefimmetkoifffemUiug  over  old  Aetff«f,the  plants  are  cut  orer  about  a  yard  above  the  mnftee 

{Jg,  tf7.)>  sail  the  hedge  it  left  in  that  itate  without  any  other  palm  being  taken  with  it;  if  it  hat 

4C7  originally  been  good,  and  the  plants  thidc  enough  at  bottom,  this 

^^ '  kind  of  cutting  will  answer  the  purpose  perfectly  wen.  and  in  a  few 

years  the  hedge  will,  with  proper  dressing,  become  both  a  neat  and  a 

useful  fence.    But  in  this  mode,  when  there  hat  been  a  defleicncy  of 

plants,  and  the  hedge  is  cut  over  in  the  manner  above  mentioned, 

innumerable  saps  will  appear,  which,  without  some  art.  It  will  be 

impossible  to  fill  upi    It  has  also  thU  fkrther  disadvantage,  that  If 

^tner  horses  or  cattle  attempt  to  leap  into,  or  out  of,  the  enclosun^ 

the  sharp  points  of  the  stakes  are  apt  to  run  into  their  bellies :  thlt 

accordingly  often  happens,  and  vumy  valuable  hones  and  cattle  are 

killed  or  sreatly  injured  by  such  means. 

898ft  A  vnkrahU  mode  qf  cutting  dam  old  kedga  is,  to  cut  a  fburth  part  of  the  pbnts  over,  to  the 

.  £Q  height  which  the  fence  is  intended  to  be 

^^^  made;  another  fourth  about  six  incbea 

high :  and  to  bend  down  and  warp  the 

remainder  with  the  upri^t  stemsi  (Jig. 

45B.)  This  method  very  eflbctually  cures 

the  gaps  and  openness  below,  and  with 

slight  attention  soon    makes  a  good 


2990.  Atkirdwavqtemitiiigooeroldkedges  it  that  of  cutting  them  dose  by  the  sarfeoe :  this  prMtlot^ 
when  the  plants  are  numerous,  and  there  are  no  gaps  in  the  hedge,  antwers  very  well ;  but  when  there  It 
a  deficiency  of  plants  in  any  part  of  the  hedge,  the  want  will  be  very  apparent  This  hut  mode^  though 
much  inferior  to  the  one  immedUtdy  prooeding,  U  neverthelest  greatly  preferable  to  that  first  described, 
»s  the  young  shoots  sent  out  from  the  stumps,  by  being  so  near  the  ground,  wiU  in  some  measure  remedy 
the  defecta  occasioned  by  the  want  of  original  planU ;  whereas,  when  the  old  plants  are  cut  at  the  distance 
of  about  a  yard  or  four  feet  above  the  surface,  the  young  shoots  produced  oj  the  cutting  will  be  so  high, 
as  to  leave  the  hedge  open  at  the  bottom. 

8991.  Tke  last  method  qfe^ing  doum  old  kedga,  and  which  it  yet  but  very  httle  practited.  it  fint  to 
cut  them  down  even  with  the  suffice,  and  afterwards  to  cover  the  stumps  completely  over,  with  the  earth 
Uken  out  of  the  ditch,  or  ftom  the  roadside.  When  this  Is  carefldly  done,  it »  asserted  that  every  single 
stump  sends  out  a  great  number  of  young  vigorous  shoots,  each  of  which,  by  branching  out  Anaa  beknr 
the  surface,  sends  out  roots,  and  acquires  an  esUblishment  for  itself;  by  this  means  the  bottom  of  the 
hedge  beoomet  to  thick,  that  neither  sbeep^  cattle,  nor  indeed  any  animal,  can  break  through  it 

8992.  In  iMAewr  c/  them  wojft  the  hedge  u  ctif  doum,  the  directions  formerly  given 
for  the  management  of  young  hedges  should  be  strictly  attended  ta  As  soon  as  the 
jroung  shoots  have  made  some  progress,  the  side  branches  should  be  trimmed,  and  the 
hedge  put  into  a  proper  shqpe,  preserving  it  broad  and  ftdl  at  bottom,  and  tapering 
gradually  towards  the  top.  The  same  caution  is  also  to  be  observed  with  regard  to  the 
upright  shoots,  none  of  which  should  be  shortened  till  the  hedge  has  attained  the  wished- 
for  height.  It  is  surprising  what  close  beautiful  fences  are  raised  in  this  way  in  a  few 
years,  from  the  stumps  of  some  overgrown  useless  hedges ;  which,  at  the  same  time 
with  their  being  naked  below,  and  of  course  faulty  as  fences,  occupied  four  times  the 
space  they  ought  to  have  done,  to  the  great  loss  both  of  the  proprietor  and  farmer. 

2993.  FUling  up  gaps  in  hedges.  When  young  hedges  are  planted,  if  the  plants  made 
use  of  aie  of  a  nature  suited  to  the  soil,  the  hedge  may  be  kept  free  from  gaps  with  very 
little  trouble ;  for  that  purpose  it  is,  however,  necessary,  about  the  end  of  the  first 
autumn  after  the  hedge  has  been  planted,  to  examine  it  carefully  throughout  its  whole 
extent,  take  out  such  plants  as  are  either  in  a  decaying  sickly  state  or  tliose  that  are 
actually  dead,  and  fill  up  the  spaces  they  occupied  with  the  strongest  and  most  vigorous 
ones  that  can  be  found :  where  this  care  is  taken  for  the  first  two  or  three  years,  there 
will  be  no  defects  in  the  hedge,  which  will  be  uniformly  thick  and  strong  throughout. 
Thus  far  of  young  hedges ;  but  when  old  hedges  are  meant  to  be  cut  down,  that  have 
many  gaps  or  open  spaces  in  them,  so  wide  as  to  prevent  the  possibility  of  the  young 
shoots  filling  them  up,  some  expedient  must  be  had  recourse  to,  in  order  to  render  the 
fence  complete.  This  purpose  may  be  answered  in  different  ways ;  the  easiest  and 
indeed  the  most  common  method  is,  for  the  hedger,  when  he  comes  to  a  place  where  any 
of  the  plants  are  wanting,  to  take  one  of  the  strongest  plants  next  to  it,  and  after  giving 
it  a  gentle  stroke  with  the  hedge-bill,  to  bend  it  across  the  opening,  and  entwine  it  with 
the  thorns  on  the  opposite  side  ;  indeed,  as  has  been  already  stated,  some  have  a  custom 
of  cutting  down  only  a  fourth  part  of  the  stems,  and  warping  the  remainder  with  these, 
which  appear  like  stakes  driven  into  the  earth.  Where  the  hedge  is  shortened  to  within 
three  or  four  feet  of  the  ground,  both  of  these  methods  answer  pretty  well,  and  the 
openings,  which  would  otherwise  have  been  left,  are  in  some  degree  filled  up  ;  but  when 
the  old  hedge  is  cut  close  to  the  earth,  other  methods  of  supplying  the  defects  become 
necessary.  One  very  simple,  and  at  the  same  time  very  efFe<^ual  mode  is,  first  to  dig  the 
ground  pretty  deep  with  a  spade,  and  afterwards  to  take  two  of  the  strongest  plants  pur- 
posely left  uncut,  one  from  each  side  of  the  opening,  and  removing  the  airth  from  their 
roots  so  as  to  loosen  them  and  admit  of  their  being  bent  down,  to  lay  £em  close  to  the  earth 
in  the  opening ;  they  should  then  be  fastened  down  with  wooden  hooks  or  pina,  and 
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entirely  pcvvercd  throughout  the  whole  of  their  length  with  earth.  Where  this  is  pro- 
perly executed,  the  plants  so  laid  down  send  up  a  great  number  of  young  shoots,  which 
rery  soon  fill  up  the  vacancy :  where  it  iff  practised  upon  a  hedge  that  is  cut  over  dose 
by  the  surface,  no  other  care  is  requisite ;  but  when  it  is  done  with  hedges  that  are  cut 
at- three  or  four  feet  above  it,  there  will  be  a  necessity  for  placing  a  temporary  paling  in 
the  gap,  to  protect  the  young  shoots  from  injury  till  they  acquire  a  sufficient  degree  of 
strength.  In  cases  of  emergency  the  stronger  roots  of  thorns  a«d  crabs  will,  if  their 
extremities  are  brought  up  to  the  surfitce  and  theif  cut  over  an  inch 'above  it,  throw  up 
vigorous  shoots  and  fill  up  gaps.  } 

*S994.  To  mend  the  defecU  of  an  old  hedge  with  success,  two  things  are  absolutely 
necessary  t  the  first  is,  that  the  whole  of  the  roots  of  the  old  plant^  which  extend  them- 
sdves  inlD  the  opening,  be  entirely  cut  off;  the  next,  that  the  hccwe  shall  be  cut  down 
dose  to  the  earth,  for  at  least  a  yard  or  more  on  each  side^f  it  py  cutting  ainsy  the 
Too^.  tvhich  extend  themselves  into  the  opening,  the  young  pleats^ are  prev^ptfed  iiom 
being  robbed  of  their  nourishment ;  and  cutting  down  thev'old  onci,  for  a  littfie  distance 
onicSch'side,  keeps  them  from  being  shaded,  and  allows  th^m  to  enjoy  the  full'^nefitof 
tile  hght  and  air :  cutting  down  so  much  of  the  old  hcdgs,  no  doubt,N^nders  the^jfening 
lai^r,  and  of  course  requires  more  paling'to  supiply  the  defect ;  but  this  extra  expense 
win  be  more  than  compensated  by  tfie  success  with  which  It  will,  be  attended.  In  many 
instances,  these  vacancies  are  filled  up  with  dead  wood ;  indeed  it  is  a  ccnnmon  practice, 
after  ^  hedge  is  dressed,  to  cram  the  greatest  part  of  the  pnmings  into  thesfe  spaces,  and 
linder  thie  bottom  of  the  hei^e,  .where  it  is  any  way  open  qr  Aaked.  The  most  perverse 
ima^nation  could  hardly  suppose  any  thing  more  absurd ;  for,  if  it  is  the  wish  of  the 
owner  that  the  plants  on  each  side  should  send  out  new  branches  to  fill  up  the  openings, 
the  purpose  is  completely  defeated  by  cramming  them  full  of  dead  brush- wood,  which  not 
only  ex  dudes  light  and  air,  and  prevents  the  extension  of  the  branches,  but,  from  the 
violence  and  injuiy  that  is  committed  in  thrusting  in  dead  thorns,  the  plants  are  oflen 
materially  hurt;  and  when  this  brush- wood  decays,  the  opening,  in  place  of  being 
diminished,  is  considerably  enlarged :  the  mischief  is  the  same  where  they  are  thrust 
under  the  hedge,  — ^a  practice  which,  when  continued,  never  fails  to  render  it  naked  at 
bottom.     The  use  of  stones  for  mending  hedges  is  equally  absurd  and  pemidous. 

299S.  In  every  operation  of  this  kind,  where  old  hedges  are  either  cut  over  or  bent 
down,  the  -ground  on  each  side,  as  soon  as  circumstances  will  admit  of  it,  should  be 
completely  dug,  deared  of  weeds,  and  the  earth  laid  up  to  the  roots  of  the  plants.  It 
is 'Surprising  what  nimieroua  and  luxuriant  shoots  the  stumps  send  out^  when  managed 
in  [thi^  way  i  while,  on  the  contrary,  when  these  necessary  operations  are  neglected,  fewer 
shoots  prpceied  from  the  old  trunks ;  and,  of  these  few,  a  considerable  proportion  are 
choked  and  destroyed  by  the  weeds  and  other  rubbish  in  the  bottom  of  the  "hedge. 

J  Sdbsect.  S.     Compound  Hedge  Fenceu 

.2d9(».  The  ringfehedge  and  ditch,  fjuith  or  wOhout  pakng,  differs  a  Utile  in  different  situ- 
ations :  the  dStch  varies  in  depth  and  width ;  the  thorns  are  for  the  most  part  placed  upon 
the  common  surface,  upon  what  is  termed  a  scarcement,  or  projection  of  six  or  seven 
incfaea^  on  which  they  lean,  and  which  serves  as  a  kind  of  bed  when  they  are  cleaned, 
ana  p^-events  thfe  earth  from  the  part  of  the  bank  above  from  sliding  down  into  the  ditch. 
Some  object  to  this  scarcement,  allegmg  that  it  increases  the  difficulty  of  deaning  the 
hedge,  and  increases  the  growth  of  weeds ;  both  of  wliich  statements  are  correct :  but  to 
coub^rbalance  them,  it  is  alleged,  and  with  truth  as  far  as  we  have  been  able  to  observe, 
that  the  scarcement  mode  retains  the  soil  better  about  tiie  roots  of  the  plants.  It  is  a 
practice  in  some  parts  of  Norfolk,  in  planting  hedges  in  this  way,  to  coat  the  face  of  the 
bank  and  the  projection  with  loamy  earth  from  the  bottom  of  the  ditch  made  into  puddle. 
This  acts  for  a  year  or  two  like  a  coat  of  plaster,  and  prevents  the  seeds  of  weeds,  which 
ma^  be  in  the  soil  under  it,  from  germinating.  It  also  retains  moisture ;  but  the 
difficulty  is  to  meet  with  a  clay  or  loam  that,  when  puddled  and  thus  applied,  will  not 
crtMrk  with  the  summer's  drought  and  winter's  frost  Some  have  applied  common  lime 
planter  ifor  the  same  purpose ;  others  road  stuff;  and  some  plant  in  the  face  of  a  wall  of 
stones^  or  bricks,  or  between  tiles. 

2997.  Stephen$*t  mode  (^forming  and  jikmting  the  single  hedge  and  ditch  differs  somc- 
wW  from  the  general  practice:  it  b  given  at  length  in  the  Quarterly  Journal  of 
Agriculture;  and  as  it  is  most  valuable  from  the  minutife  of  its  details,  and  tiiieir  suitable- 
ness to  all  countries  where  thorn  hedges  are  grown,  we  shall  here  transcribe  all  its 
important  features. 

•  S908.  JmpUmenia.  "  Let  three  poles,  nuuto  of  dry  fir  to  prevent  their  warping,  be  provided,  of  about 
an  Inob  and  a  half  In  diameter,  and  ttam  eight  to  ten  feet  in  length.    Let  one  end  of  them  be  shod  with 


iron:  and  let  them  be  painted  at  top  with  wltite  and  scarlet  colours,  as  these  colours  are  best  dis. 
criminated  bj  their  brightness  and  conu-ast  in  a  dull  day.  Three  poles  will  serve  to  run  any  line  iteaight 
upon  a  level  piece  of  ground ;  but  as  irregularities  in  the  ground  wUI  often  occur,  it  wiU  be  neoesaaty,  hi 
order  to  sunnount  them,  to  have  two  or  three  poles  more.    A  strong  nail  of  iron  at  one  end  of  a  stout 
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wood  MX  fc«t  loiig,dlTided  into  feet  and  Incbet,  to  meamn  the  breadth  of  the  dttch  i  aiKJajilece  of  wood 
Astened  at  riffht  angles  to  one  end  of  it,  to  terre,  when  meanirlng  the  breadth  of  the  ditch,  to  nark  It  off 
•quare  ftom  the  lina  A  pUoo-table,  hj  which  to  «et  off  the  Unea  of  hedgee  naralleL  to  wich  other,  wheiv 
that  is  requixed ;  and  an  iron  measurtng-^^aln,  with  which  to  marie  equal  leogthi  on  the  parallel  line* 
across  the  fields  by  which  the  paralleUtm  of  the  lines  of  hedge  is  detemlned.  ind  to  measine  the  whole 
work  when  executed,  will  be  Ibund  veryuscAU.  A  few  painted  pins  of  wood,  with  hoekad  heeda,todinol 
the  line  of  the  hedge  in  a  curre,  must  also  be  provided.  Three  men  equally  matched  carry  on  the  w^rk 
to  most  advantage;  and  each  muat  be  providecl  vHth  a  spade,  a  hand 
piek  to  pick  the  sides,  and  a  diteber*s  sbovol  (Ar-^fiSL),  tosbMel  «m 
bottom  of  the  ditoh,  and  beat  the  Ikce  of  «£•  b«dMJ)aaiki  a  Ibet. 
pick  0l^.46a)^to  raiaethe  boulder  atones  that  may  appear  In  the  sub. 
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soU,wi 


the  whole  i 


shovel  la  one  ibot  broad  and  ow  fcot  long,  taaeitiig  to  a  polnL  with  a 
shaft  twenty^dbriit  Inches  k»»    The  foot.pick  stand 


Inches  high.    Tlie  tmmp  0^.  MOl  a\  which  b  ] , . 

olaoed  to  suit  the  foot  oT  the  worimai^bplaeed  about  sU 
from  the  pointy  whtehtapcn,  and  la  lodtaiedftwwavd.  The  Iron  it  thnt 
fourths  of  an  inch  at  the  eye  through  which  the  handle  passes,  and  la 
an  inch  and  a  quarter  at  the  tramp  where  It  Is  atoutast  and  thic' 

The  vtone-lable  U  usef  '  ' '      ^" '    ^ 

Tliepo 


r  squaring 
sd  tor  marl 


tlw  land,  when  It  la  to  be  ridged 


upi  tliepoles  are  always  used  for  marking  offthe  breadth  of  the  lidgrML 
and  the  line  and  chain  wiU  be  of  service  fii  markiiv  off  and  mesmring 


drains 


89991  PUmtt.   Th«  plant  that  Is  univenaDv  mad  fbr  UMtiiJiediM  ii 


Cntm^gtu  Oxyaeiniha). 

*  • — -  • «  from  tlM 

of  length. 


the  whitethorn,  hawthorn,  or  maythom    „_ ^_ 

nioms  ought  bever  to  bejdanted  to  a  hedge^  tlU  they  have  been  transplanted  at  least  two  yean  I 
seed-bed,  when  they  wUl  have  generaUy  acquired  a  girth  of  one  inch,  and  about  flAeen  hidkes  of 

the  stem  from  root  to  branch  being  about  six  inches.    As  thorns  are  always  planted  too  thick  in ^, 

beds,  in  order  to  save  room  and  draw  them  up  quicker.  I  would  advise  their  being  got  from  the  nunery  at 
that  age,  the  year  beftire  they  are  totended  to  be  planted  as  a  Ibnoc^  and  planted  out  to  Unei  of  ample  sf 
in  any  garden  or  apare  piece  of  ground  where  the  soil  is  deeo  and  free.    By  this  process  the  stems 
noquire  a  cleaner  baik  and  greater  strength,  and  the  roots  wiU  be  covered  with  an  additional^  numbe 
fibres ;  the  oonstant  eflbct  of  transplanting  being  to  cause  the  prodoction  of 
The  freedom  and  celerky  with  which  the  planes  will  grow  after  this  preparat 


win 

number  of 


^  ,  .        ..       .win    . 

the  additieaat  trouble  and  expense.    But  whether  they  be  kept  another  year  in  the  ground  belore 

planted  or  net,  they  should  be  immediately  hiosened  out  of  the  bundle!  of  90Q,  in  which  they  are  sent 


ffce  nurmnr,  and  laid  out  in  rows  on  the  earth,  to  a  convenient  dry  part  of  the  Held,  and  the  earth  w«U 
1  about  them  to  nreveat  the  flbras  being  toiund  bv  the  frost. 

,  Preparation  <^  tAe  gromnd,    It  were  unreasonable  to  suppoce  that  hedges  will  grow  luzurianav, 
—  " 'races,  if  the  ground "'"  '" " " '    " 


heimisd 

am 


Ifthey 
Atrai,  no  Airther  preparatit 


bnces,  if  the  ground  on  which  they  are  to  mm  be  not  nrevlously  prepared  for  theb 
are  to  be  planted  on  land  that  has  been  under  the  naual  rotation  of  cropping  on  th« 

,  eparation  is  necessary  as  to  following  and  cleaning  it    If  the  line  of  hedge  runs  along 

or  parallel  to  the  ridgca,  the  best  period  to  commence  planting  to  the  rotation,  is  when  the  lea-ground  B 
to  be  broken  up  for  oats,  as  lea^gvound  makes  the  flxmest  hedgeJiank,  and  no  protecttog  fonoe  wU  tm 
required  on  that  side  till  toe  field  is  amdn  laid  down  to  grMs.  Butshould  the  line  of  hedge  run  aerate 
tlye  ridges,  at  whatever  angle  to  them,  the  fturrows  will  have  to  be  made  up  to  the  level  of  the  crown  of  the 
ridges,  and  the  unequal  shrinking  of  the  earth  in  them  will  cause  the  beautiAilly  continued  line  of  hedge 
to  be  unequally  thyrasied  at  the  forrows ;  and  much  trouble,  and,  of  oouiae,  expense,  will  be  thereby  in. 
cvrred,  to  maktog  drains  to  let  off  the  water  to  eech  Airrow  through  the  hedge-bank.  should  the  ground 
slope  to  the  back  of  it  In  such  drcumstanoca,  I  would  advise  the  deUy  of  phnttog  at  that  time,  and  to 
wttt  till  the  land  is  followed  and  laid  down  aglun  to  grass,  when  the  space  for  the  line  of  hedge  can  be 
raised  uplei^udinallvto  thebre«itb  required;  the  ground  on  each  side  of  this  hedgs.ridgethen  formlQg 
the  head.rtdges  of  their  respective  fields.  Hie  delay  thus  advised  on  this  particubv  line  of  hedge,  need 
not  cause  any  delay  to  the  period  of  fencing  the  whole  form ;  for  a  line  to  another  field,  which  is  to  be 
broken  up  from  lea,  and  along  the  line  of  which  the  hedge  is  to  be  run,  may  be  taken  in  the  mean  time,  at 
It  is  certainly  not  essential  to  the  welLbeing  of  the  hedges,  that  the  fonclng  of  a  form  be  begun  on  one  side 
of  it,  and  carried  sucectsively  through  every  ailiotoing  flekL  It  Is  much  better  to  fence  afonn  by  fleUt 
-"'  "  '   '    -^ '^  -^ •- w-_^-,__* .__* '"lahedge- 


fresh  earth  l(om  the  field,  or  elsewhere,  bnmgk^n  its  place :  for  no  kind  of  treatment  will  render,  for  a 
great  length  of  time,  the  soil  of  an  old  turfLwall  congenial  to  the  growth  of  thorn  plants.  Indeed,  so  Inu 
pressed  am  I  with  the  truth  of  this  opinion,  from  sheer  experience^  that,  should  the  Une  of  hedge  coincide 
BriththeUneofanoU  turCwaU,  I  would  advise  that  the  line  of  hedge  be  bent  so  much  at  to  avoid  it,  or, 
what  is  better,  and  better  tooktag,  that  the  whole  line  of  hedge  be  put  so  much  in  advance  or  arrear  of 
the  originally  intended  Itoe,  at  to  avoid  the  turf.waU  altogether.  Whether  the  sterility  of  the  soil  from 
old  torf.walls  arises  from  its  excessive  dryness  and  pulverisation,  I  do  not  know ;  but  sucJi  soil  is  no 
jooner  mannred  or  limed,  than  the  moles  immediately  commence  their  operations,  and  torn  the  whole  of 
It  inside  out  It  is  known  that  manure  will  not  combine  Inamately  with  soil  in  such  a  state,  and  perhaps 
its  confined  heat  to  toe  dusty  soil  may  encourage  the  hatching  of  the  larvc  of  insects,  in  quest  or  whicn. 
as  food,  the  moles,  —  **  that  mining  race,'*  as  Cowper  calls  them,  —  set  so  earnestly  to  work. 

SDOL  DMHon  qftAe  Une  qi hedge.    lines  of  hecfge  passing  through  cultivated  land,  in  a  noith  and  south 
direction,  should  run  to  atnUght  lines,  and  parallel  to  eech  otoer,  by  which  means  all  short  ridges  unequal  to 
'ling  of  which  consumes  much  tlrae^  will  be  avoided  inevenr  fleldof  the  form,  except 

'  lines  of  hedge,  which  are  drawn 


length,  and  the  {toughing  c 
461 


those  which  are  at  its  extreme  end ;  and  lines  i  _ 

east  and  west,  on  the  crest  of  undulating  ground,  on  which  situations  hedges 
form  the  most  efibctlve  shelter,  should  also  run  straight :  and,  wHiere  these 
two  lines  totenect  each  other,  and  where,  of  course,  the  comers  of  four  fields 
will  meet,  a  space  ahould  be  rounded  off;  and  ptonted  for  ornament  and 
additional  shelter,  at  Uttle  sacrifice  of  ground.  (>i;f.  461.)     Some  may 
object  to  the  formality  of  such  thtog8»  but  they  look  well,  and,  as  a  shelter, 
tliey  are  invaluable  to  exposed  situations,  where  only  they  should  be  made. 
Formality,  however,  can  never  be  out  of  Keepina  any  where^  to  so  artificial 
,  a  thing  as  a  cultivated  form.    Lines  of  hedges  which  lie  in  an  east  and  west 
'  direction  need  not  necessarily  be  made  straight  or  parallel  to  one  another,  at 
[  least  the  same  strong  reason,  to  save  time  in  work,  does  not  apply  to  them, 
as  to  those  which  are  parallel  to  the  ridges,  which  are  tovariably  made  to  run 
north  and  south,  Ibr  reasons  well  known  to  formers.    Indeed,  in  case  of  a 
bcdlow  piece  of  ground,  parallelism  in  fencing  is  impraaicablc,  as  the  hedge- 
_  ditch  must  follow  toe  *' devious  course'*  of  the  holtowed  line  of  decHvity. 

Should  a  hedge  be  desired  to  fence  round  a  rough,  moory,  or  rocky  part  in  a  field,  or  abng  the  edge  qf 
A  moor  or  plantation,  let  it  be  phuited  on  the  cultivated  ground  only;  the  yielding  up  of  the  good 

I  i 
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piece  of  giound  ^Ul  be  lociii  repnld  In  value,  by  the  quick  growth  of  the  heilge  Into  «  ftnce  and  shelter. 
On  the  oUier  hand,  if  it  be  necewary  to  run  a  hne  of  hedge  through  a  moor,  or  waate  piece  of  ground,  let 
the  ground  be,  in  the  first  place,  pitted  in  the  line  of  hedge ;  and  if  it  is  discovered  that  the  sward  grows 
upon  a  loamy  soil,  of  whatever  tenacity,  to  the  depth  of  a  spit  of  the  spade,  thorns  may  safely  be  planted 
upon  it,  with  a  prospect  of  their  becoming  a  fence.  Should  the  sml  be  very  thin  and  ferruginous,  but  the 
subsoil,  to  the  ^th  of  two  feet,  of  a  fully  better  quality  than  the  scmI,  then  a  space,  comprehending  the 
breadth  of  hedge,  oank,  and  ditch,  must  be  trenched  over  to  abouteighteen  inches  deep,  and  the  soil  fallowed 
next  season  with  potatoes,  well  manured  and  cleaned.  The  crop  of  potatoes  will,  most  probably,  repay  tibe 
expense  of  the  trenching  and  dung.  If  the  dung  be  not  sufficiently  rotted  by  the  potato  crop,  owing  to 
the  state  of  the  weather,  rather  take  a  crop  of  oats  after  it,  than  run  the  risk  of  planting  the  thorns  among 
■  undecomposed  manure. 

3002.  Planting  the  hedge.  If  a  line  of  fbnce  is  to  be  straight,  let  the  poles  be  in  as  straight  a  line  as 
possible  flrom  cme  end  of  the  line  to  the  other.  I^ould  the  ground  be  quite  plain,  this  can  be  done 
with  greiU.  accuracy ;  but,  should  an  elevation  or  a  hollow,  however  small  it  maybe,  intervene,  great  care 
is  necessary  to  preserve  the  straightness  of  the  line,  as.  without  it,'  the  fence  may  be  made  to  advance 
upon  the  true  line  in  the  hcrflow,  and  recede  firom  it  on  the  elevatioa  There  is  an  instrument  used  bv 
surveyors,  which  guides  them  in  these  difficulties ;  but  without  it.  poles  thicklv  set  will  perfectly  well 
preserve  the  proper  directioa  In  case  any  eviLdisposed  persons  should  shift  the  poles  during  the  night,  it  is 
a  good  precautionary  measure  to  drive  stout  short  inns  into  the  ground  at  the  side  of  the  poles,  to  serve 
as  marks.  Having  set  the  poles  so  as  to  please  the  eye,  take  then  the  reel  and  cord,  and,  fastening 
Its  pin  firmly  into  the  ground  at  that  end  of  the  line  of  fence  where  you  wish  to  begin,  run  out  the 
.  oord  to  its  full  length,  except  a  small  piece,  which  should  be  twisted  round  the  shank  of  the  leeL 
Be  sure>you  guide  the  cord  exactly  along  the  bottcxns  of  the  poles,  and,  should  any  obstacle  be  in  the 
way  of  it,  such  as  twigs,  tufts  of  grass,  stems  of  plants,  stones,  ftc.  remove  it  with  the  spade,  then  draw 
the  coed  with  considerable  force  till  it  has  stretched  out  as  fkr  as  it  can.  and  then  fasten  the  red  firmly  into 
.  the  ground.  As  the  least  obstruction  on  the  ground  will  cause  the  c6rd  to  deviate  fWmi  the  right  line, 
lift  it  up  about  three  feet  high  in  the  middle,  keeping  it  close  by  the  sides  of  the  poles,  and  let  It  all  down 
suddenly  to  the  ground,  when,  it  is  probable.  It  may  lie  as  straight  as  practicable.  Place  a  rather  heavy 
stone  here  and  there  upon  the  cord,  to  prevent  it  changing  its  position,  and  then  take  a  spade,  and  cut,  or, 
as  it  is  techi^cally  said,  *'  m/,**  the  line  of  hedgG.bed  behind  the  cord,  with  your  Csce  toward  the  ditch, 
taking  caxe  not  to  cut  the  cord  with  the  spade.  Take  then  the  rule,  and,  with  its  cross.head,  set  ofT  the 
breadth  of  the  ditch  at  right  angles  Arom  the  rutted  line  four  and  a  half  feet,  first  at  both  ends,  and  then 
here  and  there,  and  mark  the  intermed'uite  places  with  pins,  which  will  serve  to  check  any  remarkable 
deviation  at  either  end ;  and  stretch  the  cord  along  this  line  in  the  same  manner  as  on  the  other,  and  rut  it 
also  with  your  face  to  the  ditcb.  Remove  any  Intermediate  poles  along  the  Una  in  question,  and  the 
ditch  is  thus  marked  out  ready  for  the  forming  of  the  thom-bed.  When  about  to  form  the  bed  for  the 
thorns,  that  aid  of  the  line  must  be  chosen  for  commencing  the  work,  which  best  suits  the  band  of  the 
workman.  The  rule  is,  that  with  whichever  foot  he  tramps,  or  with  wbicnever  hand  he  grasps  the  shank  ol 
the  spade,  it  is  that  which  is  farthest  teom  the  thom-bed.  If  he  tramps  with  the  left  foot,  his  right  hand 
will  hold  the  eye' of  the  spade,  and  will  oftxmrse  be  next  the  hedge,  and  vice  venS.  Raise  now. a  sod 
along  the  marked  line  of  tlie  thorns,  five  or  six  Inches  thick,  and  broader  than  the  spade,  and  lay  it  over 
on  its  back,  grass  to  grass,  along  the  edge  of  the  marked  line  \  beat  it  down  with  the  back  of  the  spade ; 
pare  ita  nearest  edge,  as  if  it  were  a  continuation  of  the  inclination  of  the  side  of  the  ditch,  and  beat  it 
also,  and  smooth  it ;  then  pare  away  the  upper  face  of  the  inverted  sod,  keeping  its  edge  next  you 
(which  should  be  cut  sharp  with  the  spade)  the  highest,  and  sloping  the  back  of  the  sod  down  towards  the 
back  of  the  hedge  Place  another  similar  sod  quite  close  to  the  end  of  that  now  placed ;  use  it  in  the 
same  manner ;  and  continue  so  with  the  rest,  going  backwards,  so  as  to  see  your  finished  work  before  you, 
and  taking  care  to  connect  all  the  sods  together  as  neatly  as  If^tbey  were  only  one.  While  the  principal 
labourer,  or  hedger,  as  we  shall  call  him.  is  doing  this  part  of  the  work,  the  other  two  should  be  stripping 
the  sods  fVom  the  surface  of  the  whole  ditcH,  and  throwing  them  immediately  behind  the  inverted  sod,  or 
thorn-bed,  as  it  is  called.  The  sod  first  raised  and  inverted,  and  which  Is  meant  for  the  bed  of  the 
462  «         tftT'       ^orns,  should  be  taken  up  as  entire  as  possible;  but  the  more- 

*        ^^      eomminuted  the  others  ave^  the  better  for  vegetatioa    This  con- 
ducts  us  to  the  end  of  the   first  part  of  the  work,  a  vertical 
'^section  of  which  {fig.  iBSL)  represents  the  surface  of  the  ditch  with 
the  sod  removed  {a),  the  sod  in  its  new  position  inverted  (6),  and 
'  the  turfy  mould  thrown  ofi'the  surfkoe  of  the  ditch  (c). 
S003.  Preparing  qfthe  thomi  to  jOant.  The  thorn-plants  (Jig.  463.),  as  they  are  taken  out  of  the  layer, 
with  thnr  top  and  root  and  fibres  on,  must  be  prepared  for  planting  by 
cutting  oir  the  tops  ifig.  464.).      To  accomplish  this,  take  the  plant, 
and,  grasping  it  firmly  in  the  left  hand,  immediately  above  the  root,  cut 
46  4^e  stem  through  atwve  your  hand  witn  a  sharp  knife,  giving  the  cut  an 
inclination  upwards,  towards  the  top  of  the  plant,  and  the  cut  thus  made 
will  be  about  five  inches  fVom  the  root     Cut  away  the  long  part  of  the 
tap  root,  and  any  of  the  diseased  or  injured  parts  of  the  roots  and  fibres. 
Bury  or  burn  the  tops  which  are  cut  off*,  as  they  are  very  troublesome  in 
sheep's  wool ;  but  if  they  are  not  completely  covered  up  with  earth,  they 
will  vegetate     Take  great  care  in  a  Rosty  day  to  cover  up  the  prepared 
roots  in  earth,  as  frosted  roots  will  not  vegetate.    In  such  a  day,  take 
but  a  few  at  a  time  out  of  the  linrer,  and  as  soon  as  these  are  cut  ready 

fbr  planting,  relay  them  immediately  in  the  earth.    In  flrosty  weather,  A^oidt 

afternoon,  as  you  will  prObably  not  have  time  to  cover  the  f ' ' 

of  earth  on  the  thom-bed,  to  resist  the  effects  of  firost  Ind  , 
ground  is  becoming  hard,  leave  ofT  the  work  altogether,  not  only  on  account  of  the  unfitness  of  the  earth 
tor  work  under  such  circumstances,  but  of  the  chilliness  of  the  rirosted  earth  probably  injuring  the  fibres. 
On  the  other  hand,  in  dry  weather  in  spring,  when  the  hedge  is  to  be  planted  on  dry  land,  put  the  roots 
of  the  prepared  plants  in  a  puddle  of  earth  and  water,  in  a  shady  place,  for  some  hours  before  laying  them 
on  the  thorn-bed,  and  thetr  vegetative  powers  will  be  much  accelerated.    All  the  men  assist  at  the  pt&. 

Siring  of  the  plants,  as  it  is  rather  a  cold  and  tedious  work.  When  the  plants  are  quite  ready,  lay  them 
rmly,  by  giving  them  a  squcese  on  the  thom4)ed,  the  stem  inclining  upwards,  and  projecting  about  a 
quarter  of  an  inch  at  farthest  beyond  the  face  of  the  bed,  and  the  root  lying-toward  the  heap  of  mould 
behind ;  and  place  them  f^om  one  another,  at  a  distance  varying  tram  four  to  eight  inches ;  the  former 
distance  being  adapted  to  weak  land,  and  the  latter  to  a  soil  in  good  heart  While  the  two  men  are  Uy. 
ing  the  plants,  let  the  hedger,  with  his  QMde,  shovel  up,  fhxm  the  surface  of  the  ditch  next  the  thorn-bed, 
allthe  fine  mould  earth  which  had  been  left  after  the  ditch  had  been  divested  of  Its  turf:  and  inverting 
his  spade  dexterously,  .^ace  this  earth  on  the  bed  above  the  stems  of  the  plants,  which  will  then  be  kept 
firmly  in  their  places.  The  two  men  having  accomplished  laying  the  thomsk  which  should  never  exceed 
by  one  span  a  distance  which  all  the  men  can  have  time  to  cover  with  earth  thickly  before  the  usual 
time  of  Quitting  work,  let  them  take  their  spades,  and  dig  and  shovel  up  all  the  black  mould  which  remain^ 
In  the  ditch,  and  throw  it  upon  the  roots  and  steins,  till  a  sort  of  level  bank  ot  earth  is  formed  over  the 
Uid  plants.  As  the  hedger  will  have  finished  his  part  of  the  work  first,  and  while  the  other  two  are 
employed  at  clearing  the  ditch  of  the  mould  earth,  let  him  step  upon  this  bank  of  earth  with  his  £sce  t» 
the  ditch,  and  compress  it  firmly  and  equally  with  his  feet,  as  fkr  as  theplanta  extend.  By  the  time  this 
process  is  finished,  all  the  mould  will  have  been  taken  efTthe  diteh.     When  this  quantity  ef  earth  Is  laid 


flrosty  weather,  avoidplanting  in  the 

the  plants  with  a  sufncient  Quantity 

Indeed,  in  such  weather,  when  the 
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upon  the  Uionu,  thtj  an  In  safety  flrom  the  ftoct :  but  It  is  not  safe  at  any  time  In  frosty  weather  to  leave 
them,  for  even  one  night,  with  less  earth ;  fbr  the  plants  may  not  only  be  frosted  in  that  time,  but  the 
earth  may  be  put  in  such  a  state  by  the  ft^Mt  as  to  be  unfit  for  working  the  next  day ;  and  should  the  fttwt 
afterwards  continue  so  hard  as  to  prevent  working  altogether,  the  plant  thui  left  exposed  will  inevitably 
perish.  The  plants  may  be  laid  another  lencth  or  two  of  the  cord,  if  the  weather  appear  favourable,  and 
the  plants  be  quite  safe,  before  any  more  of  the  ditch  be  removed,  as  the  last  operation  on  the  ditch  and 
bank  will  be  more  uniform,  and  look  better  when  a  considerable  length  of  it  is  nnished  at  the  same  time, 
than  when  joinings  are  visible  at  short  intervals ;  but  in  frosty  or  very  wet  weather,  the  sooner  a  piece  of 
It  is  finished,  the  better  it  is  for  the  labourers  and  the  work  ltsel£  This  concludes  the  second  part  of  our 
woA,  and  its  elfects  are  represented  by  the  annexed  figure  ( 4fiS\  exhibiting  the  laid  plant  (a)  and 
the  trodden  part  of  the  earth  (6).  When  the  work  has  proceeded 
to  this  length,  the  other  imi^einents  come  unto  use.  If  the  sub* 
stratum  of  the  ditch  be  a  tenacious  or  ductile  day,  without  any 
admixture  of  small  stones,  the  spade  should  be  used  for  remov. 
Ing  it,  as  no  picking  is  generally  necessary  in  such  circumstances ; 
especially  If  there  be  any  water  in  the  ditch :  but  if  it  consitu  of 
hard  clay,  ramified  with  small  veins  of  sand,  and  intermixed  with 
numberless  small  stonet^*-which  composition  forms  a  very  common 
iubsoiL-->pickfng  is  absolutely  necessary,  and  in  such  matter  the  spade  alone  cannot  be  made  to  work 
with  eobcL  Let,  then,  one  of  the  men  with  the  foot-piek  loosen  the  substratum,  as  deep  as  he  can 
jrcach  for  the  tramp,  going  backwards,  and  leaving  the  loosened  material  before  him.  Let  another 
take  his  spade,  and  dig  up  what  has  been  loosened,  and  throw  It  upon  the  top  of  the  mould  above 
the  thorns,  taking  care  to  place  the  soil  so  thrown  up  continuous  with  the  fece  of  the  bank,  and  hav. 
ing  at  the  same  time  regard  to  iu  Inclination  backwardSw  Throw  some  also  to  the  back  part  of  the 
bank,  so  as  to  cover  the  wh<rie  black  mould,  and  endeavour  to  make  the  shape  of  the  bank  quite 
uniform  all  along,  the  right  management  of  which  devolves  upon  this  labourer,  and  upon  which  much 
.of  the  beauty  of  the  work  depends.  He  must  go  backwards  upon  the  loosened  soil,  and  pare  down 
the  side  of  the  ditch  next  his  right  hand,  which  in  this  case  will  be  the  opposite  one  from  the  hedge. 
If  there  is  more  earth  at  one  place  of  the  ditch  than  another,  which  wilt  happen  whne  there  are 
inequalities  in  the  ground,  the  surplus  soil  should  rather  be  thrown  to  the  back  of  the  bank,  than  the 
top  of  the  latter  be  made  higher  at  one  place  than  another;  or  it  could  be  wheeled  away  to  a  not  on 
which  a  deficiency  of  the  soil  is  apprehended.  Let  the  hedger  follow  with  the  ditcher's  shovel,  and 
throw  up  all  the  mould. soil  whidi  has  been  left  by  the  men  before  him,  going  forward  upon  his  work, 
iace  to  face  with  the  other  man.  and  leaving  the  ditch  behind  him  campletefy  finUhed  He  will  take 
care  to  throw  the  soil  rather  Aiil  on  the  fkoe  of  the  bank,  even  though  soooe  of  it  should  trickle  down 
again  into  the  ditch ;  rejecting  all  the  Uiger  stones  that  may  come  in  his  way,  and  beating  with  the 
back  of  the  shovel  the  whole  face  of  the  bank,  and  smoothing  it  downwards  from  its  top,  to  as  far  as 
the  black  mould  is  seen  down  the  side  of  the  ditch,  giving  the  whole  of  it  a  uniform  inclination  up. 
wards  and  backwards,  as  If  the  side  of  the  ditch  were  produced.  If  going  over  the  ditch  once  in  this 
manner  finishes  the  work,  the  soil  will  have  been  in  a  friable  and  easily  worked  sUte,  but  in  hard  sub- 
strata  this  cannot  be  the  case.     The  hand.pick  is  almost  always  required  to  raise  four  or  five  inches 


f  Qi  the  bottom  of  the  ditch,  in  the  accomplishment  of  which,  the  same  process  as  to  the  arrange, 
nent  of  the  men.  and  the  kind  of  work  to  each,  will  have  to  be  gone  through  as  dee    "    '    ' 
this  case,  when  the  1 


throwing  up  more .. 

short  m-ay  out  of  the , ^    

beating  is  absolutely  necessary,  too,  in  orcler  to  produce  a  skin,  as  it  were,  on  the  face  of  the  bank,  which 
will  prevent  the  frost  from  abrading  and  trickling  down  all  the  fine  mould-soil  with  which  its  whole  face 
is  covered,  down  to  the  firm  earth  of  the  substratum  in  the  ditch.  This  covering  of  clay,  and  the  poorer 
it  is  the  better  for  the  purpose,  is.  fortunately,  extremely  inimical  to  the  vegeUtlon  of  unall  seeds,  which 
woukl  otherwise  take  root  upon  the  mould,  grow  up,  and  either  create  neat  trouble  to  eradicate  them,  or 
injure  the  vegetation  of  the  young  hedge,  instead  of  permitting  the  plants  to  prctject  too  far  out,  I  would 
prefer  thrir  bein^  nearly  buried  in  the  bank,  so  that  the  young  sprouts  had  to  be  relieved  in  the  manner 
afterwards  described,  but,  fan  most  cases,  the  force  of  vegetation  itself  would  easily  sccomplisb  this.  The 
state  of  the  work  will  appear  thus  in  the  annexed  figure  (46& ).  While  the  two  men  are  preparing  the  rut  and 

oord,  ftc  to  begin  another  sketch 
^66         i*v^  of  It,  let  the  het&er  take  the  shovel, 

and  push  back  from  the  top  of  the 

bank  three  at  four  inches  of  its 

crest,  or  more  or  less  if  necessary, 

tai  order  to  make  the  intended  top 

parallel   along  with   the  line  of 

thorns,  and  let  him  beat  the  top 

gently  in  a  rounded  form,  as  in  figure  467.  i  which  last  touch  finishes 
the  whole  process  of  planting  thorns. 

3004^  I>ifnen»iofu  if  ike  dtlck.  Therule  Observed  for  the  depth  of  ditch  is  half  its  breadth,  and  the  breadth 
of  bottom  about  one  sixth  of  it :  so  that  when  the  breadth  is  four  and  one  half  feet,  as  we  have  supposed, 
the  depth  will  be  two  feet  three  Inches  betow  the  surface  of  the  original  ground.  The  hedge-bank  is  always 
broader  than  the  ditch,  and,  in  this  case,  will  be  five  feet ;  and,  of  course,  the  perpendicular  height  of 
the  hedge-bank,  especially  after  the  crest  has  been  rounded  and  beaten  down,  will  be  something  less 
than  the  depth  of  the  ditch.  These  are,  in  general,  very  desirable  dimensions  for  a  hedge  ditch  and 
bank,  when  no  constant  run  of  water  has  to  be  accommodated  ;  but  shouM  a  stream  of  water  run  along 
the  ditch,  though  in  winter  only,  the  ditch  shouM  be  made  proportionally  capacious ;  for,  if  not  so  made 
at  first,  the  force  of  water  will  soon  make  it  so  for  itself,  aiid  probably  endanger  the  thom.bcd.  Should 
■the  Quantity  of  earth  thrown  out  to  accommodate  the  water  make  the  hedgcbank  too  high,  part  of  it 
should  be  shovelled  back,  as  it  is  not  desirable  to  load  the  young  thorns  too  neavily  with  a  superincum. 
bent  load  of  earth,  so  as  to  exclude  the  action  of  the  air  from  the  roots. 

9005.  Averting  otttacles.  Hitherto  all  our  work  has  been  quite  smooth ;  no  obstacles  have  presented 
themselves  to  frustrate  our  designs :  but  these  will  be  met  with  sometimes,  and  we  must,  therefore,  be 
prepared  to  avert  their  injurious  efiWrta.  These  obstacles  generaUv  consist  of  large  stones,  unequal 
ground,  and  surfeoe.water.  Landfast  stones  are  often  found  in  such  substrata  as  we  have  been  describing, 
and  when  they  can,  they  ought  to  be  removed,  and  the  foot-pick  will  be  found  a  most  efficient  lever  for 
that  purpose  Some  stones  are  so  large  and  amorphous,  that  it  is  impossible  to  remove  them  without 
the  assistance  of  gunpowder ;  but  blasting  isolated  masses  of  rock,  whose  structure  is  unknown  (o  ignorant 
men,  is  a  dangerous  business.  If  they  lie  across  the  ditch,  it  must  be  taken  round  them,  and  its  sides  so 
'sloped  and  pared  as  to  permit  water  to  fiow  round  them  without  obstruction.  If  they  lie  under  the  thorn. 
bed,  and  there  is  plenty  of  mould  over  them,  they  will  do  no  harm  to  the  thorns ;  but  should  the  mould 
be  thin  over  them,  an  additional  thickness  of  sod  miut  be  placed,  to  form  the  thorn.bed  above  them, 
though  this  should  cause  an  elevation  there  above  the  general  line  of  hedge.  With  regard  to  inequality 
of  surfece,  where  the  general  dip  of  the  ground  b  in  one  continued  direction  in  the  line  of  hedge,  and  yet 
the  undulations  on  its  surface  are  so  deep  as  that  water  could  not  run  in  the  bottom  of  the  ditch  in  the 
general  dip  of  the  ground,  but  would  collect  in  the  hollows,  were  its  bottom  made  parallel  to  these  undu- 
utions,  the  elevated  part  of  these  inequalities  roust  tie  cut  deeper,  and  the  hollows  less  deep,  than  usual, 
10  that  a  Mmmon  level  may  be  obtained  by  the  bottom  of  the  ditch,  to  give  egress  to  the  water.    A  sort 
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of  oompromlie  must  thiw  be  made  between  the  heights  and  hollows  in  the  bottom  of  the  dHcb.  thougk 
the  line  of  thorn.bed  miut  still  be  placed  on  the  natural  surftoe  of  the  undulations,  and  will  therelwe 
partake  of  their  inequalities.  When  such  a  compromise  is  necessary,  the  superabundant  earth  throw* 
out  of  the  deep  parts  must  -be  wheeled  awaj  to  the  shallow  parts,  to  equalise  the  dimensions  of  the 
hedge-bank.  Should  any  hollow  part  be  so  deep  as  that  the  hdghts  next  it  cannot  possibly  be  cut 
down  so  as  to  let  the  water  flow  away  on  either  side,  a  drain  must  be  made  ftom  the  noUowest  point 
in  the  bottom  of  the  ditch,  down  an  Inclining  hollow  or  phdn  ground  in  the  adi<Hning  fiekl,  to  some 
ditch  or  drain  already  existing  in  it  at  a  lower  lereL  These  undulations  will  cause  another  erli,  that 
is,  the  collection  in  tneir  hollows  of  stagnant  surfsce-water  behind  the  hedge-banks.  The  only  eflbctual 
method  of  getting  quit  of  this  etril,  and  it  is  fortunately  a  simple  one,  is  the  building  of  drains  under 
the  bedge-bed,  opening  into  the  ditch ;  and  whatever  number  of  hollows  there  are,  and  almost  however 
small,  there  must  be  the  same  number  of  drains.  As  these  drains  must  be  formed  completely  under  the 
black  mould,  and  at  only  a  little  elevation  above  the  levd  of  the  bottom  of  the  ditch,  tney  can  be 
conveniently  built  only  after  the  ditch  has  been  entirely  dug  out :  and  for  this  purpose,  that  put  of  the 
hedge.bed  which  lies  over  these  drains  must  be  left  undone  tillthe  cirains  are  built,  and  flnlshed  afterwards. 
A  little  taste  and  dexterity  in  the  hedger,  who  should,  of  course,  be  a  good  spademan,  will  All  up  these 
gaps  in  the  he^^bank  with  neatness.  If  the  hedge  Is  to  be  planted  along  the  side  of  a  road,  espenally  of 
an  ornamental  road,  and  where  a  hollow  in  the  road  has  been  filled  up  to  make  the  whole  a  oontinuotts 
tevd,  the  hedge.bed  should  also  be  brought  up  to  the  same  level,  with  earth  or  turf,  as  may  be  most 
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1    expedient ;  but  still  the  thom.plants.  here  «i 
^    eUewher^  must  be  hdd  among  monuL    The 
annexed  figure  {4S6.)  wiU  give  an  Idea  of 
the  work  to  be  performed  in  such  inequalities 
of  ground,  and  of  the  position  of  the  drains : 
it  indicates  the  line  of  hedgeJied,  with  un. 
dulations  {a  a)  ;  the  top  ef  hedge-bank  paral. 
Id  to  the  bed  (6  ft);  the  bottom  of  ditch  (e  e), 
made  to  slcne,  to  let  the  water  run  down 
to  the  leading  drain  (e) :  and  the  small  drainf  {ddd)  under  the  hedge-bed,  to  convey  away  the  ~ 
water  fh>m  behind  the  nedge-bank.  ^  ^  . ,    ^  . 


3006.  Marking  t^paraiUl  Une$  qf  hedget.  Thus  one  whole  line  of  hedge  may  be  pUnted,  and  all  the 
probable  obstacles  to  iU  right  accom^ment  may  be  anticipated.  ^Let,a«  now  surmount  anothw 
difficulty— the  marking  oiT  another  line  parallel  to  the  first  Take  the  rule  with  the  cross-hod,  and 
measure  from  the  tfaom.bed  already  made,  across  its  ditch,  a  distance  so  as  to  leave  a  scarccment  of  one 
foot  in  breadth  on  the  edge  of  the  ditch,  that  is.  In  the  present  case,  six  feet  fr<nn  the  thom.bed.  Any 
disUnce  from  the  hodge^bed  will,  of  course,  answer  the  purpose  intended,  but  I  l^^f  ^>«|  <!>«  S^^ 
that  the  scarcemcnt  necessary  for  the  preservation  of  the  edge  of  the  ditch  might  be  indicated.  SM  off 
other  two  such  distances  at  about  one  hundred  yards  ftom  each  other,  place  poles  in  the  three  polot^ 
and  adjust  their  accuracy  to  one  another.  Make  these  measurements  at  such  a  place  of  the  line  of  hedge, 
as  from  it  you  may  have  a  view  of  the  phu«  at  which  you  wUh  to  plant  the  new  parallel  line.  Erect  the 
plane-Uble  midway  between  two  of  the  poles,  and  fix  the  eye^sights  so  as  through  them  you  may  see  one 
of  the  poles  in  one  direction,  and  the  other  two  in  another  direction.  This  is  the  base  line.  Fix  the 
other  eyesights  so  as  by  looking  through  them  you  may  see  the  place  of  the  new  line  as  clearly  as  the 
field  of  vUion  will  permit,  and  mark  the  angle  of  observaUon.  This  angle  may  be  of  anv  degree ;  l>ut  the 
nearer  it  is  to  the  right  angle,  the  more  certainly  will  the  breadth  of  the  field  be  set  off,  so  as  to  oootaln 
ito  exact  complement  of  ridges  of  a  given  breadth.  Cause  one  of  the  men  to  flx  a  pole  in  the  kne  of 
observation  where  he  wUl  be  most  distincUy  seea  Fix  other  poles  along  this  line,  so  appropriately,  that 
bow  unemul  soever  the  ground  may  be,  the  right  Une  may  be  kept  From  the  stalk  of  the  plane.table 
measure  by  the  chain,  along  the  line  of  poles,  the  distance  necessary  for  the  V^ff^  ^^^  £f  %® 


Dreadtn.  It  is  necessary  to  attend  to  this,  as  a  half  ridge  left  at  tne  siae  or  me  nem  wouia  oe  inconTnueou 
Fix  thb  point  by  a  pole.  Remove  then  the  pbuie-Ci£le  to  between  the  other  two  poles,  the  middle  pole 
being  common  to  both  stations ;  adjust  it  to  them  without  changing  the  reUtive  positions  of  the  eyMight^ 
and.  of  course,  the  angle  of  observation :  and,  ui  the  same  manner,  measure  another  Une  from  the  sulk 
of  the  plane-table,  which  will,  of  course,  be  paraUel  to  the  Jlrst  across  the  field,  of  exactly  the  uune  length, 
and  mark  it  also  with  another  pole.  Fix  a  third  pole  at  a  specified  distance,  on  the  Une  passing  throu|rti 
these  two  last  placed  poles,  and  measure  from  It  across  the  field  to  a  point  on  the  scarceroent  of  the  ditch, 
at  a  dUtanca'from  the  stalk  of  the  plane-table,  where  last  placed,  exacUy  corresponding  to  the  ipecifled 
disUnce mentioned  above:  and  if  this  third  line,%hich  may  be  considered  as  the  Une  of  nroofby  trial 
and  error,  agree  exactly  with  the  length  of  the  other  two  Unes  severally  measured  acnas  the  field,  yeuc 
observations  and  operations  have  been  correct  But,  should  the  error  be  considerable,  as  of  one  yard,  it 
must  be  found  out  by  another  trial,  and  corrected.  .  ^    ..         ^  .. 

aOQ?.  Forming kedget  tn amtedlina.  All  these  observations  apply  to  hedges  in  straight  lines  j  but 
where  inregularly  curved  lines  are  to  be  formed,  they  can  be  made  by  the  poles  above,  but  most  be  Judged  of 
by  the  eye.  so  that  a  pleasing  sweep  may  be  ihade  according  to  the  nature  of  the  ground,  and  which  «]piUd 
not  offtod  the  taste  of  the  most  fastidious,  and  the  curves  drawn  conformably  to  the  ploughing  of  the 
ad}ainhig  land ;  for  if  this  latter  consideration  is  not  attended  to,  Und  may  be  lost  fbr  utibty  in  tillage 
In  the  depths  of  the  curvesi  But  poles  set,  in  the  first  place,  to  guide  the  outiincs  of  the  sweeps, 
and  the  spaces  between  them  filled  up  by  the  cord  distended  over  the  hooked-headed  pins,  with  eurvoa 
which  please  the  eye,  will  generally  accomplish  ail  that  can  be  done  in  this  way,  where  geometrical  curves 
cannot  be  introduced.  The  rutting  of  the  breadth  of  the  ditch  must  foUow  the  cord  in  Its  curved  position, 
and  the  sod  for  the  thom-bcd  must  also  take  the  sweep  of  the  curves;  but  great  care  is  neccssarv  in 
making  the  curved  sides  of  the  ditch  paraUel  to  one  another,  for  if  the  cross-headed  rule  is  not  hcM 
at  right  angles  to  the  line  of  the  thorns,  at  whatever  spot  the  measurement  is  taken,  the  breadth  of  the 
ditch  wiU  vary  considerably  in  difi^rent  places.     There  is  no  error  into  which  the  labourers  wiU  foil 


more  easily  than  into  this,' as  they  will  moat  probably  measure,  without  thinking  of  the  consequence^ 

at  any  angle;  and  this  is  an  error  of  such  magnitude,  that,  if  not  rectified  in  tun^ 

Db  parts  of  tt ""  '*  ..  ^   .--..--  ^^^ 

of  the  parallelism  or  its  sidm. 


across  the  ditch  at  any  angle;  and  this  i . — „ __ ,  , 

it  will  not  only  rob  parts  of  the  hedge-bank  of  some  of  iU  essential  covering,  but  twist  the  ditch  out 

r  the  paraUeUsm  o/  ito  sides.  ^       ^  ^^     . 

3008.  Season  qf  planting.  Thorns  may  be  planted  any  time  from  October  to  April,  when  the  weather  la 
neither  very  frosty  nor  very  wet  The  autumnal  season  is  upon  the  whole  preforable,  as  the  plants  are 
then  ready  to  push  forward  in  the  earliest  spring :  the  months  of  January  and  February  are  also  excellent 
for  tiie  purpose,  but  in  most  seasons  March  and  April  are  rather  bite,  particuUrly  in  a  dry  soil,  in  which 

Ioung  thorns  suffbr  very  much  from  drought  A  southern  and  western  aspect  should  always  be  preforred, 
r  possible,  for  thorn  hedges. 

3009L  Arguments  for  and  againtt  a  scareement.  All  the  writers  which  I  have  perused  on  the  planting 
of  hedges,  recommend  a  scarcement  of  nine  or  ten  inches  in  breadth  to  be  left  in  front  of  the  thorn 

SuiU  2  and  Lord  Kames,  in  Tke  Gentleman  Farmer,  who  is  the  most  minute  writer  on  the  |danting  of 
om  oedges,  though  not  nearly  minute  enough,  gives  a  reason  for  doing  this,  which  no  other  wnter 
ooQdescends  to  do ;  and  his  reason  is,  that  it  keeps  the  moisture  about  the  thorns :  and,  indeed,  he  cairm 
his  notions  <a  the  necessity  of  moisture  to  such  a  length,  as  to  recommend  the  pUnts  being  placed  parallel, 
instead  of  square,  to  the  ditch.  At  page  S77,  he  says, « Instead  of  Uying  the  thorns  fronting  the  dit^, 
would  it  not  do  better  to  lay  them  paraUd  to  the  ditcli,  covering  the  fooU  with  three  or  four  inches  of  the 
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kcst  eartii,  which  would  make  «  hoHow  between  the  plants  and  the  OofAng  bank  f  Thb  holtow  woqM 
Inteieept  any  dn^  of  rain  that  fUl  on  the  bank  to  sink  gnHiuallY  among  the  roots.  If  thts  be  not  a 
better  position  for  a  thorn,  it  must  be  of  a  singular  oonstltutioa**  He  thinks  that  the  ikce  of  the  mound 
being  beaten  down  solid,  it  will  be  made  impervious  to  water :  and  at  the  same  time  recommends  it  to  be 
made  as  upright  as  possible,  for  a  safeguard  to  the  young  plants,— a  position  well  adapted  to  throw  off 
He  thinks  there  is  no  good  reason  for  thorns  being  laid  sloping  in  the  ground,  as  they  might  as 
Dianted.  like  all  other  plants,  upright,  when,  he  thinks,  they  would  sooner  become  a  fence;  and, 
that  thorns  six  feet  high  might  be  planted  in  this  way.  He  also  recommends  the  plants 
being  placed  one  inch  projecting  ftom  the  fkce  of  the  bank.  In  the  method  of  planting  hedges  so  ftxily 
dasoibed  abore,  the  scaroement  is  dispensed  with,  for  this  sufficient  reason  — that  it  would  br 


,  a  perfect  hot-bed,  for  weeds ;  and  if  very  great  vigilance  and  trouble  were  not  exercised  in 
keeping  them  down,  they  would  inevitably  choke  the  young  plants.  Along  the  sides  of  public  roads  these 
scaroements  are  frequently  made  footoaths  by  idle  people,  liie  ftcing  of  the  bank  must  be  beaten  down,  to 
prevent  the  flrost  abrading  the  earth  of  the  substratum.which  had  been  put  up  to  binder  thegrowth  of  weeds, 
and  all  the  beating  that  can  be  ^ven  to  it,  will  never  make  it  entirely  impervious  to  rain ;  beside^  there 
to  no  need  of  rain  entering  than,  when  the  back  of  the  bank  is  composed  of  loose  earth,  through  which  it 
can  easily  percolate  to  the  roots  immediatelv  below.  Nor  can  such  a  mound,  whatever  be  Its  shape,  be 
any  protection  to  the  young  thorns  from  any  beast,  either  flrom  behind  or  lierore :  its  main  use  being  to 
SMtamt  the  ditdi  being  made  of  a  sufficient  sise  to  carry  offwater,  to  aflbrd  the  hedge  rcN>ts  a  covering 
against  drought,  and  to  envelop  the  Uack  mould  whidi  surrounds  the  roots  with  a  covering  of  sterile 
earth,  which  is  Itsdf  inimical  to  vegetation,  and  which,  at  the  same  time,  tends  to  check  the  ardour  of 
vegetation  in  the  black  mould.  Thorns  will,  no  doubt,  grow  in  an  upright  position  as  well  as  in  a  sloping 
one ;  but  the  latter  position  is  the  most  convenient  fbr  planting  with  mound  and  ditch,  and  in  this  position 
the  whole  stem  is  converted  into  root  The  transphuating  of  old  thorns  to  any  great  extent  is,  I  fear,  a 
hopeless  task ;  bcddes, where  are  they  to  be  obbuned  in  quantities  sufficient  to  fence  a  farm  ?  The  pnqecting 
of  the  thoriwplants  from  the  feoe  of  the  bank  is  a  bad  plan }  as  they  are  not  only  liable  to  be  wounded  in  the 
working  up  of  the  fece  of  the  mound,  by  the  rolling  down  of  the  earth  and  stones,  and  by  the  process  of 
beating  and  smoothing,  but  when  stems  spring  up  from  their  extremities,  and  the  wind  tosses  them 
about,  the  tops  exert  a  lever  power  on  the  root,  and  loosen  It  in  the  soil.  Hence,  when  a  thorn-hedge  is 
examined  in  the  first  year  of  its  growth,  particularly  In  the  autumn,  when  the  stems  are  strong  and  leafy, 
and  the  winds  prevail,  it  is  often  observed,  that  aU  those  plants,  whkrfa  have  been  accidently  left  projecting 
farther  out  than  the  others,  have  worked  an  upright  oblong  hole  about  them  in  the  earth,  whereas  au 
those  which  have  been  left  even  with  the  face  of  the  bank,  or  been  relieved  from  some  fettering  earth, 
by  the  force  of  vegetation,  or  the  hand,  are  quite  finnly  imbedded  in  the  earth  |  a  state,  without  doubt, 
much  preferable  to  the  other. 

aOIO.  Mamagetneni  qf  the  ditch  and  thomJiedme.    The  Implements  necessary  for  the  proper  manage, 
mcntof  hedges  are:  — A  common  Dutch  hoe^  7  Inches  broad  and  5  feet  ' —  " •    -''     —    — 
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(br  cleaning  Uig.4eB.a), 
A  hedge4pade,  5  or  6  inches 
wide  at  the  mouth,  and  about 
3  feet  3  inches  long  altogether. 
Car  cleaning  {Jb\.     A  hooked, 
beaded  stick,   for  fheeing  the 
earth  (kom  the  points  of  the 
sets  (4  A  switching.bill,  bUule 
y   inches   long,    and   1|   Inch 
bmad;   shaft  £  feet  S  inches 
long,  and  weighing  altogether 
about  S|  pounds  (d)L    A  breast. 
ing.knife^  which  resenMns  tiM 
switching.bin,  but  considerably 
stronger,  and  of  course  heavier. 
A  cuttine.bill.  Made  7  inches 
long   and    ^  inches    broad} 
shaft  S^.feet  long,  and  weighing 
,.  altogether  about  6  pounds  {e). 
I  A  light  axe,  weighing   about 
/;  3  pounds,  and  a  Maft  36  inches 
— —  -  —  long(/). 

3011.  ROeating  the  buds  on  the  points  ^  the  seU,   T1i6  first  attentioh  which  a  young  hedge  requires  to 
to  release  those  buds  which  may  have  been  prevented  by  the  tenacity  ol  the  ctoyey  earth  from  pushing 
«uC,  and  thto  to  done  either  by  the  finger  or  a  small  piece  of  stick ;  but  great  care  must  be  taken  that 
none  of  the  sprouts  be  broken  off  in  the  work.    The  force  of  vegetation  wul  generally  accomplish  all  that 
is*reqnlrcd ;  but  in  some  cases  assistance  to  benefi^lto  the  plant 

30I&  Oemme.  If  the  hedge  has  been  planted  In  the  autumn,  the  grass  between  the  inverted  sod  and 
fbe  original  surfeoe  wUl  have  decayed  so  much,  as  to  create  little  trouble  in  the  early  part  of  the  season 
In  clearing  away  grass.    Indeed,  both  the  hedge  and  bank  will  not  be  injured  by  those  pbnts  that  may 
have  sprang  up  from  the  seed,  as  they  will  rather  ward  off  the  effH:U  of  frost  during  winter.    If  they 
Me,  however,  Bkely  to  scatter  their  own  seed,  it  would  be  prudent  to  remove  them  before  that  time. 
Should  the  hedge  have  been  planted  in  the  spring,  the  vernal  influence  wiU  keep  alive  the  grass  under 
the  Inverted  sod,  and  it  wiU  grow  rapidly,  so  that  it  may  be  necessary  to  dear  it  away  about  midsummer 
at  least,  in  older  that  the  luxuriance  of  its  growth  may  be  checked.    The  seam  between  the  inverted 
iod  and  the  original  ground  to  the  only  very  troublesome  place  of  the  hedge.bank  to  keep  clear  of 
weeds,  tmt  even  that  u  six  inches  below  the  thom.bed :  and  if  the  ground  had  been  properly  cleaned 
of  quickens,  couch-grass,  and  knot-i  -  -      —    -  •    -   •      ..^  .^   „  ^^ .    ..    ....-^1    . 

have  been,  the  other  kinds  of  v 
It  gels  entangled  about  the  roots 
'^     ion,  quit 


J^ 
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Lnot-grass,  before  the  hedge  was  planted,  which  it  ought  undoubtedlv  to 
weeds  which  will  spring  up  will  be  easily  got  rid  oC  Couch-grass,  when 
s  of  a  young  hedge,  iiuures  its  growth  very  much,  and  it  is,  in  such  a 


sUnd  in  the  bottom  of  the  ditch,  with  hto  face  towards  the  hec&e,  and  begin  to  cut  away  the  grass 
under  the  line  of  hedge,  with  horixontal  strokes  of  the  spade,  making  progress  up  the  ditch  with  hto 
left  side  foremost    '  '"  --      ^        ,__  ^_  .^  j. 


tbe  hedge:  and  taking  the  Dutch  hoe,  with  her  right  hand  upon  the  handle,  work  with  it  on  the  top 
and  feoe  of  the  bank  behind  the  hedge,  and  there  nimbly  and  dexterously,  by  a  peculiar  twitch  given  to 
the  hoe  by  the  wrist,  eradicate  the  weeds,  and  raise  as  little  of  the  earth  as  possible.    She  progresses  on 


the  top  of  the  bank  with  her  right  side  foremost  One  or  two  women,  according  to  the  quantity  of  weeds, 
follow  with  the  crooked  sticks ;  and,  stooping  in  the  ditch,  pull  out  the  loosened  weeds  ftom  between 
the  thorns,  and  all  that  may  be  growing  where  the  wecding.spade  and  Dutch  hoe  cannot  enter.  In 
thto  manner  the  cleaning  process  is  carried  on  with  great  despatch.  The  man  has  by  fer  the  severest 
work  to  do,  but  even  he  will  move  on  rapidly  if  the  grass  to  not  allowed  to  be  too  old  before  it  to  cleared 
away.  After  all,  it  to  very  seldom  that  a  hedge  requires  to  be  so  thoroughly  cleaned  in  the  first  season ; 
but  in  the  second  year  it  is  absolutely  necessary  to  be  very  vigilant  in  cleaning  early  in  spring,  before 
vegetation  to  much  advanced.  If  weeding  is  detoyed  till  the  roots  of  the  weeds  take  firm  hold  of  the 
ground,  the  displacing  of  then  bears  away  a  great  cteal  of  earth  from  the  fece  of  thebank.    There  tono 
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•peclfic  time  of  the  leaaon  to  deui  a  hedge,  but  the  safe  nale  It  always  to  dean  it  before  the  weeds  in 
tne  least  envelop  it  llie  most  common  weeds  which  infest  hedges  in  loamy  ground  are,  the  tuaailagOb 
way  thistle,  corn  sow-thistle,  common  docks,  sorreL  ribwort,  groundsel,  hrage  vetch  (a  trailing  plant 
very  like  tne  vetch,  but  with  a  bright  yellow  pea.blossom),  bindweed,  sticking.grass,  cow-clover,  wild 
mustard,  chickweed,  dead-nettle,  rest-harrow,  great  white  ox-eye,  ami  poppy,  white  lychnis,  Uae- 
wurt,  and  several  of  the  grasses.  The  tussilago,  rest-harrow,  ox-eye,  and  docks,  are  most  difficult  to 
eradicate ;  the  bindweed,  sUcking-grass.  vetch,  and  the  yellow-flowering  trailing  plant,  interlace  the 
branches  of  the  thorns,  and  are  exceedingly  difficult  to  eradicate ;  and  if  there  be  out  a  sin|^  fibre  at 
the  wild  mustard  attaching  the  plant  to  the  ground,  it  will  grow  again  with  vigour. 

SOia  Pruning.  A  hedge  will  hardly  require  pruning  in  the  first  vear  of  Its  growth ;  but  should  It 
grow  very  luxuriantly,  it  u  very  proper  to  cut  off  the  upper  part  of  toe  tops  of  all  overgrown  plants^ 
as  it  is  very  desirable  for  the  well-being  of  a  hedge  that  all  tne  plants  grow  alike,  and  that  no  (riant  by 
its  overgrowth  overshadow  its  neighbours.  On  examining  those  luxuriant  pbmts,  they  will  be  found 
to  be  of  that  variety  to  which  I  have  given  the  preference.  Any  branch  that  may  be  straggling  much  in 
At>nt,  may  also  be  curt)ed.  The  use  of  the  bill  at  this  period  of  growth  arises  more  from  a  precautionary 
feeling  of  preventing  injury  from  weight  of  snow,  than  from  any  necessity  that  exists  to  check  the 
growth  of  the  plant  In  the  second  wmter,  however,  the  lateral  branches  which  have  shot  over  the 
ditch  should  be  twitched  off,  leaving  those  behind  toward  the  bank  untouched,  and  the  tops  should 
be  so  cut  off  as  to  make  them  all  of  the  same  height  The  stroke  of  the  switching-bill  should  be  made 
upwards,  and  not  acroM  the  top  of  the  hedge.  If  switching  is  neglected  this  winter,  the  least  load 
or  snow,  which  will  easily  lie  upon  the  stn^liug  branches,  will  inevital>ly  crush  the  Xagtk  and  lateral 
branches  down ;  and,  instead  of  oeing  cut  ofl^they  will  be  forcibly  broken  off, — a  kind  of  pruning  which 
cannot  be  too  much  deprecated  One  season,  iu  the  second  year  of  a  hedge,  a  piece  of  it  was  left 
unswitched  for  wont  of  time,  and  not  for  experimeut ;  and  that  part  was  so  completely  crushed  down 
by  the  snow,  that  in  the  spring  it  was  obliged  to  be  cut  down  to  the  ground  by  the  pruning-knife ; 
whereas  that  part  which  had  been  switched  sustained  very  little  injury,  the  sharp  vertical  points 
piercing  through  the  snow  when  it  was  subsiding,  which  is  the  time  it  does  the  damage.  Now,  however, 
(which  is  five  years  after  the  accident),  that  part  which  was  cut  down  by  the  pruning-knife  is  by  far 
the  strongest  part,  both  in  girth  of  stem  and  height  of  fence.  This  fkct  tends  to  countenance  the  free 
use  of  the  knife  on  hedges,  though  few  would  perhaps  have  the  courage  to  cut  down  a  fine  thriving 
young  hcdga  It  is  certawly  undeniable  that  a  thorn  plant  is  very  tenacious  of  life ;  and  this  tenacity  u 
exhibited  in  no  way  more  remarkably,  than  in  the  hedge  conforming  its  shape  to  the  will  of  the  hedger. 
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In  this  manner,  let  him  continue  to  cut  away  part  of  the  tender  shoots 
on  the  top,  and  switch  the  lateral  branches  upwards  in  a  sloping 


direction  towards  the  top.  so  that  the  former  shall  present  a  uniform 
row  of  pointed  spikes,  till  the  hedge  is  six  feet  high,  beyond  which 
height  he  cannot  use  the  bill  to  advantage.  There  is  nothing  done 
to  the  hedge  behind.  After  it  has  acquired  this  height,  the  top 
should  get  leave  to  grow  upwards,  till  the  whole  hedge  shall  be  ten  or 
twelve  feet  high,  the  lateral  wood  being  still  cut  away  to  prevent 
the  top  overshadowing  and  baring  the  root  of  the  hedge.  The  object 
of  thus  allowing  the  top  to  grow  up,  is  to  increase  the  girth,  and 
consequently  the  strength  of  the  stem  below,  otherwise  it  wiU  con. 
tinue  puny  for  a  long  time.  Indeed,  if  a  hedge  is  not  allowed  to 
grow  up  at  all,  it  will  shoot  out  determlnately  in  a  lateral  direction 
to  a  great  extent,  and  then  occupy  agreater  breadth  of  ground  than 
will  be  c(xivenient  or  profitable.  The  annexed  figure  (470.)  will 
illustrate  the  aj^iearanoe  of  the  hedge  when  the  top  should  be  allowed 
to  grow  up. 

3014  Water -tabUi^.  When  the  grass  below  the  thonubed,  and  the  woeds  on  the  fece  of  the  bank,  have 
been  cleaned  away,  at  least  once,  if  not  twice,  in  a  season,  and  if  the  ground  is  loamy,  it  is  probable  that, 
during  the  course  of  four  or  five  years  of  such  work,  the  soil  may  have  mouldered  away,  and  left  part  of 
the  root  that  was  embedded  in  the  bank  exposed.  Sobh  will  undoubtedly  be  the  state  of  things  in  any  kind 
of  soil,  in  the  course  of  time ;  and  its  effects  on  the  root  of  the  hedge  thus  exposed,  will  be  the  same  as 
pointed  out  before,  in  regard  to  the  effbcts  produced  by  leaving  the  young  plants  projecting  from  the  fece 
of  the  bank ;  but  if  such  an  evil  be  concomitant  with  the  necessary  process  of  cleaning,  how  much  more 
must  it  be  aggravated  iu  the  case,  when  the  plants  are  left,  at  first,  projecting  from  the  face  of  the  bank  ? 
But,  happily,  there  is  a  remedy  for  this  evil,  which,  if  allowed  to  remain  any  length  of  time,  would  injure 

the  hedge  materially ;  and  that  is,  by  the  simple  process  of 
water-tabllng.  The  annexed  figure  (471)  will  show  the 
effects  which  weeding  has  upon  the  roots  of  thorns,  in  which 
the  dotted  line  shows  the  state  in  which  the  l>ank  and  ditch 
came  from  the  hands  of  the  workman.  The  following  figure 
( 472.)  will  show  the  process  of  water-tabling.  One  man 
could  do  this  work,  but  two  men  will  carry  it  on  more  expc 
ditiously,  in  proportion  to  the  number.  Let  the  hedger  tike 
a  spade,  and  make  a  notch  three  inches  deep  in  the  side  of 
the  ditch,  about  a  foot  below  the  thorns  (a),  and  then  pare 
away  all  the  loose  earth  from  that  notch  up  to  the  thorn  root 
In  tne  moan  time  the  otiicr  man  raises  sods  from  the  bottom  of  the  ditch,  choosing  the  best  parU  of  it  fdr 
them,  nine  inches  broad  and  four  inches  thick,  and  of  a  convenient  length.   The  hedser  takes  these  sods 

and  puts  them  on  their  edge  upon  the  notcn  (a),  with  the  grass 
4'9o  -.^  ride  outwards,  and  beats  them  to  the  bank  with  the  back  of  the 

I .  /y^  I  J.  spade,  making  the  upper  edge  of  them  level  with  the  spade  by 

paring  and  beating.  The  reason  that  the  grass  side  is  put  out- 
wards is,  that  these  sods  may  adhere  to  the  bank  ;  whereas.  If 
they  were  put  with  the  grass  side  inwards,  the  frost  of  tlie  en. 
suing  winter,  getting  betveen  them  and  the  bank,  would  cause 
them  to  slide  down ;  and  there  need  be  no  apprehension  of  the 
grass,  though  placed  outwards,  growing  up  so  as  to  injnre  the 
hedge ;  for  by  that  time  the  latter  will  have  acquired  such  a 
tliicket  of  branches  and  foliage  as  to  smother  all  weeds.  This 
sod  is  called  the  "set-sod."  The  other  man  must  also  raise  other 
sods,  about  six  inches  broad  and  four  inches  deep,  and  of  a  con- 
venient length.  The  hedger  then  take*  them  and  inverts  them,  with  the  grass  side  downwards,  upon  the 
upper  edge  of  the  sod  (ft),  and  beats  them  even  with  it,  and  pushes  them  quite  in  contact,  and  below  the 
roots  {c\  This  sod  is  called  the**  table"  The  reason  for  inverting  ite  grass  side  downwards  is  obvious, 
us  its  grass  would  spring  up  immediately  among  the  roots  of  the  thorns.  The  other  man,  at  intervals  of 
leisure,  if  he  have  any,  or  both  together,  may  then  shovel  up  all  the  fine  mouldery  earth  they  can  get, 
and  throw  it  between  the  stems,  and  form  the  sloping  bank  {d)  on  the  upper  side  of  the  roots.  If  more 
earth  has  been  worn  away  than  of  the  thickness  the  sods  can  be  raised,  the  space  mast  be  filled  up  with 
earth  before  inserting  the  sod  (as  between  the  dotted  line  aed^  and  the  sod  h\  Water-tabling  thorns, 
when  the  earth  has  been  worn  away  by  weeding  from  their  roots,  renovates  their  growth,  so  that  the 
proocu  of  engrossing  the  stems  proceeds  after  it  with  great  rapidity,  re-establishes  their  hold  on  the  bank. 
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•o  that  no  wind  can  •hake  the  plant  to  Injure  Its  rooU  j  and  the  growth  of  the  numerout  twlci  from  the 
branches  is  lo  encouraged,  that  weeds  ever  afterwards  can  do  little  injufj  to  the  plants  themselves. 
J,  ma  ^  When  thorns  are  planted  on  a  scaroement,  no  water-tabling  is 

^'  ^^  required,  because  it  prevents  the  mouldering  away  of  the  earth ; 

but  such  scarcemcnts  are  nurseries  for  weeds,  and  it  is  impossible 
to  clean  a  hedge  thoroughly  where  they  exist,— to  **  dcractnato 
such  saTSgery.**  Earth,  to  be  sure,  flrom  the  bottom  of  the  ditch, 
can  be  thrown  upon  the  scarcement,  to  smother  the  weeds  upon 
them ;  but  the  aociunulation  of  earth  there  must  be  limited  to 
the  height  of  the  thorn  roots,  and  upon  this  earth  weeds  can,  of 
course,  grow  as  luxuriantly  as  upon  the  scarcement  itself.  In 
short,  in  such  a  situation,  weeds  cannot  be  eradicated.  They  can 
be  cut  over  like  mown  grass,  but  their  roots  will  ever  be  ready  to 
spring  up  aftesh  in  favourable  weather.  A  figure  of  a  thorn 
hedge,  planted  on  a  scarcement,  will  at  once  show  the  incoo- 
venieocy  of  such  a  construction  for  the  eradicating  of  weeds  (Jig.  475.). 

3015.  Proteetimg fence.  Lord  Karnes  says,  **  The  hedge  is  fenced  nam  cattle  on  the  one  side  by  the 
ditch }  but  it  is  necessary  that  it  be  fenced  on  both  sides.  The  ordinary  method  of  a  paling  is  no  sufficient 
fence  against  cattle ;  the  most  gentle  make  it  a  rubbing.post,  and  the  vicious  break  it  down  wantonly 
with  their  horns.  The  only  elrectual  remedy  is  expensive ;  but  better  no  fence  than  one  that  Is  imper. 
feet  The  remedy  is  two  ditches  and  two  hedges,  with  a  high  mound  of  earth  between  them.'*  Yfe  are 
left  to  infer  firom  this,  that  a  paling  is  no  protection  to  a  hedge ;  two  ditches  and  a  mound  of  earth  are. 
Other  writers  nearly  hold  the  same  opinion.  It  is  astonishing  to  see  persons  who  pretend  to  know  the 
practice  of  husbandry,  assert  that  hedge.ditches,  or  a  mound,  or  a  ditch  of  almost  any  dimensions,  will 
protect  a  young  hedge  from  the  depredation  of  cattle  and  sheep.  If  such  notions  at  all  prevail  among 
proprietors  and  farmen.  it  is  no  wonder  that  those  hedges  are  so  often  seen  in  a  ruinous  state.  If  a 
good  paling  is  not  a  sufficient  fence  agunst  cattle  and  sheep,  it  is  not  a  ditch  or  two,  nor  a  mound,  that 
will  prevent  them  committing  depredations.  If  **  two  ditches"  are  to  be  fenced,  they  will  require  as 
much  paling  as  a  sin^e  hedge  bc^re  and  behind,  be^es  the  additional  quantity  of  ground  occupied  by 
fencing.  1 1  gaps  cannot  be  prevented  in  hedges  but  by  double  rows  or  thorns,  their  owners  must  be 
negligent  hedgers  indeed.  As  to  making  a  rubbing.post  of  a  paling,  rubbing.posts  ought  to  be  erected 
in  every  pasture  field,  and  then  neither  the  **  gentle  ^*  nor  the  '*  vicious  "  cattle  will  ever  have  occasion 
to  use  a  paling,  which  is  at  least  a  very  inconvenient  **  rubbing-post"  The  truth  is,  a  fence,  of  whaterer 
nature  it  may  be,  is  absolutely  necessary  on  both  sides  of  a  young  thorn  hedge,  if  that  hedge  separates 
fields  that  are  to  be  pastured ;  and  what  that  fence  may  be  made  of  depends,  of  course,  on  tlie  nature 
of  the  materials  which  are  most  easily  obUined  for  the  purpose. 

9016.  Protecting  by  a  paling.  If  talUgrown  Scots  pine  of  eight  inches  diameter,  or  wccdings  of  larch 
plantations,  can  be  procured  at  no  great  <Ustance.  or  grow  upon  the  property  that  is  to  be  inclosed,  better 
materials  for  temporary  fencings  need  not  be  wished.  The  Scots  pine  of  the  above  siae  will  cut  up  into  six 
deals,  besides  the  outside  slabs,  and  divide  again  up  the  middle  for  rails  of  perhaps  twentv.four  feet  long ; 
or  twice  up  the  middle,  at  right  angles,  for  stakes,  which  should  be  sawn  across,  and  pointed,  four  and  a 
half  feet  in  length.  These  stakes  should  be  driven  at  least  one  foot  from  the  edge  of  the  ditch,  by  a 
mallet,  into  holes  formed  by  the  foot-pick,  at  a  distance  tttna  one  another  not  exceeding  five  or  six  feet, 
fifteen  inches  into  the  ground,  and  which  will  make  the  fence  stand  three  feet  three  inches  high.  Two 
of  the  rails  are  sufficient  for  fencing  cattle,  but  three  are  necessary  to  keep  in  sheep.  To  give  additional 
strength  to  the  fence,  the  rails  should  be  placed  on  the  fece  of  the  sUkes  next  the  field,  and  made  to  pass 
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each  other*s  ends,  so  that  all  the  ends  of  the  three  rails 
should  not  be  nailed  on  the  same  stake ;  nor  should  the 
root  or  thick  end  of  the  rails  be  nailed  together,  even  after 
being  thinned  by  the  adae,  but  top  and  bottom  ends  sailed 
•  together  alternately ;  as  this  plan  equalises  the  weight  of 

H  r rr'  ^®  ^^  "P°"  ^®  stakes.    The  upper  rail  should  be  at  the 

I  ■      height  of  the  stakes :  the  upper  edge  of  the  lowest  one 

~  "^  nine  inches,  and  that  of  the  middle  one  twenty.two  inches, 

frt)m  the  ground^  the  best  arrangement  as  a  fence  for 
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•heep  (y^.  474.).  The  best  nails  for  such  a  purpose  are  called 
_  .  **  stout  palinff.nails,"  three  to  three  and  a  half  inches  long, 
Vj    made  in  Scotland  ;  for  it  seems  the  nails  manufactured  m 


?tt"!?*r  klngt'om  are  not  in  good  repute  here.  A  similar  fence  may  be  erected  on  the  sides  of  tlie  bank 
behind  the  hedge ;  but  it  is  necessary  to  keep  In  remembrance,  that  it  should  be  placed  clear  of  the  hedge- 
mound  altogether.  There  is  a  temptation  to  place  it  upon  the  hedge-mound,  as  more  space  is  given  to  Uie 
plough,  and  shorter  stakes  will  there  make  an  equally  high  fence;  but  when  a  fence  is  placed  so  near  a 
young  hedge  as  on  any  part  of  the  mound,  cattle,  and  particularly  horses,  after  they  have  eattn  their  fill 
^Vf^*^^  on  Sunday,  when  they  are  idle,  will  reach  over,  and  bite  oflTthe  tops  of  it,  as  if  delighting  in 
mischief,  to  the  serious  injury  of  the  young  ficdge.  r-        , 

3017.  Protecting  by  $take  and  rice  {J^g-  475.}.    When  trees  are  felled,  or  bought  bv  a  proprietor  for  the 
47  £f       .  construction  of  paling  to  fence  young 

*■        ^  *^  '"^  '^  '  ^     hedges,  the  top  stems  and  branches  may 

be  made  available  to  the  same  purpose. 
In  **  stake  and  rice.**  The  branches 
should  all  be  cut  off  the  tops  of  the 
trees,  and  their  stems,  if  large  enough, 
converted  into  stakes  of  the  above  di. 
mensions ;  but  as  these  will  not  suffice 
altogether,  other  stakes  must  be  sawn 
ftt>m  the  bole  of  the  tree.  These  stakes 
should  be  driven  Into  the  ground  in  the 
•aroe  manner,  and  at  the  same  distance,  as  recommended  for  paling.  Take  then  the  branches,  and  place 
their  butt-end  on  the  ground,  and  warp  the  upper  parts  backwards  and  forwards  round  the  alternate  stakes, 
and  give  them  an  inclining  position  upwards,  towards  the  tops  of  the  stakes.  This  inclination  must  lie 
awav  in  the  direction  in  which  the  heaviest  winds  will  blow:  for  Instance,  if  the  fence  runs  north  and 
south,  the  inclination  must  be  to  the  south,  as  the  north  winds  are  the  most  severe }  and  for  the  sane 
reason,  an  inclination  to  the  cast  will  avoid  the  heary  south-west  winds.  A  strong  wind  acting  against 
the  tops,  is  apt  to  ruffle  and  bend  them  back.  A  single  rail  nailed  at  the  top  of  the  stakes,  cobpletes  this 
mode  of  fencing.  I  may  remark,  that  any  brushwood,  provided  it  is  so  long  as  to  reach  fttnn  stake  to 
stake,  will  serve  this  purpose  as  well  as  the  tops  of  trees ;  at  least  a  mixture  of  them  is  excellent.   Such  a 


protecta  them  from  many  accidenta  to  which  paling  b  liable;  such  as  people  trespassing  over  them, 
swingle.trees  of  ploughs  rubbing  upon  them  and  catching  hold  of  them,  and  the  like.  This  is  an  excellent 
fence  for  sheep,  aflTording  them  shelter  from  the  sweepfqg  blast  behind  ita  matted  texture ;  and,  for  this 
purpose,  it  is  generallv  (riaced  on  the  north  and  west  sides  of  fields— the  quarters  from  which  the  greatest 
winds  prevail.  There  Is  one,  and  only  one,  greater  objection  to  it  than  paling— that  being  dose  In  its  coo. 


4^8  SdKNCE  OF  AGRICULTURE.  Part  II. 

Sl??2Jke  Ita'lr^*  ^  ^°^  ^^^  *"^  **^'  *  '**^  *^"  *  **""*»  through  the  xallc  of  which  the  drift 

th2i?h£^2ff*tJM.^i''K'«^-'^  ""^  f?^^  ~*  ^-  *7&)  There  li  another  mode  of  fencing  young 
thoroJiedges,  which  I  ahall  mention,  and  U  is  sdBptcdto  situattons  where  there  i«  plenty  of  turf  aiuf  mtl5 

'"         wood.    It  ta  to  build  a  turCwall,  that  will  stand  three  and 

a  half  feet  high,  after  the  sodi  have  C(Mi«oUdatcd,  to  cupport 
the  hedge-bank  behind  the  thomc  ThU  wall  Is  built  like 
maionnr.with  heavy  soda,  with  the  grass  sides  downward, 
and  finished  at  top  with  <»e  sod  nine  inches  broad,  with  its 
crassy  surftce  uppermost  The  ikoe  of  the  wall  shoidd  be 
built  with  an  inclination  backwards  towards  the  top^  in  order 
'  that  the  grass  may  grow  so  luxuriantly  upon  it,  as  tv  protect 
It  from  ii^ury,  and  strengthen  the  sods.  A  short  stake,  with 
a  single  rail  of  paling  at  top^  is  all  the  fencing  the  hedge 
requires  from  this  side.  tOl  it  can  protect  itselt  Such  A  style 
of  fence  is  Wdl  adapted  to  large  fields  of  perpetual  pasture,  in 
exposed  situations,  and  forms  an  excellent  shelter  to  cattle 
and  sheepi  Cattle,  however,  will  box  with  their  heads  against 
Mcb  a  wall,  sometlines  only  in  iport.  after  they  are  satisfied  with  grass ;  but  more  likely  in  hot  weather. 


insects  sting  and  startle  them.  The  two  former  kinds  of  fences  should  be  put  up.  only  when  the 
adjoining  fields  to  the  hedges  are  to  be  pastured  with  stock,  and  on  whichever  side  the  hedge  iMy  first 
require  tnem.  If  the  hedge  has  been  frirated  when  the  lea  ground  was  broken  up,  the  fourth  year  is  the 
soonest  that  will  see  the  return  of  grass  in  the  rotation  of  cropping ;  but,  should  the  grass  be  cut  for  hay 
or  soiling,  and  the  field  be  intended  to  lie  only  one  year  in  grass,  it  will  be  unnecessary  to  incur  the 
expense  of  a  regular  paling  for  the  eating  down  of  the  aftermath,  as  hurdles  for  cattle,  and  nets  for  sbeep^ 
will  serve  the  purpose  of  a  fence  for  so  diort  a  time  The  turCwall,  however,  must  be  built  at  the  time 
the  hedge  is  planted.  When  the  Adds  are  pastured  In  the  second  rotation,  and  if  the  paling  has  been 
erected  in  the  first,  which  will  always  be  the  case  when  the  grass  is  to  lie  more  than  one  year,  it  will  be 
advisable  to  drive  nere  and  there,  at  the  weakest  parts,  stakes  In  an  inclined  position,  into  the  side  of  the 
ditch  next  the  paling,  and  to  nail  their  heads  against  the  upright  stakes  of  the  paling,  to  act  as  spur*  lr> 
support  the  stakes  against  any  violence  The  rails  will  yet  be  quite  fresh,  though  the  stakes  are  apt  to 
break  over  at  the  ground,  in  consequence  of  their  being  exposed,  at  that  part,  to  the  alternate  efftcts 
of  wet  and  drought.  —  eflbcts  which  are  ii^urious  to  every  kind  of  wood.  If  this  precaution  be  adopt<ki. 
the  sanaepaling  will  last  to  the  commenoement  of  a  rotation,  in  which  the  hedge  wtU  be  able  to  defend 
itscIC  The  paUng  wiU  stand,  with  this  assistance,  which  is  not  expensive,  from  uie  fourth  to  the  twelfth 
▼ear  of  the  age  of  the  hedge,  that  is,  eight  years.  But  should  the  paling  be  completely  useless  before  the 
hedse  can  defend  itself,  and  if  the  latter  has  been  planted  in  some  very  unfevourable  situation  this  may 
be  the  case,  a  few  stakes  driven  on  the  top  of  the  bank  behind  the  hedge,  with  a  single  rail  nailed  at  Wc 
top,  will  secure  the  hedge  from  all  danger.  Cattle  will  not  attempt  to.pass  through  the  hedge  on  the  ditch 
sue,  on  account  of  thb  rail  above  their  heads »  and,  Arom  the  other  side  thev  will  be  deterred,  bv  the 
depth  of  the  ditch,  from  leaping  over  it ;  nor  wiU  horses  browse  readily  on  so  old  a  hedge.  As  to  sheep^ 
they  will  not  attempt  it  on  either  side ;  and,  if  they  are  the  only  kind  of  stock  that  is  pastured  in  the  fields, 
even  such  a  rail  b  not  absolut«lv  nec««sary  tot  ^tm. 

90t9i  Gates  and  gate.poitt  iji'h-.f.    .       f^atc.povtpi,  which  art  to  iupport  the  gitea  (.brooch  which  an 
entrance  is  efi^wted  into  an]  :  ,....!  im  ^lacpil  in  ihc  line  at  the  quick  hed^e,  pnd  not  in  that  of  the 

paling,  which  Is  only  a  teUif^-i  itj  it^iiti:^  CUmmns,  by  ilro^  the  part  of  Uie*e  Bate-posts  which  ii  lobe 
suilk  in  the  ground,  and  abuut  n  foot  abate  U,  will  be  fDund  j.  prc^rvativc  agaiJiJt  tc\  for  a  long  tini«2 
and  even  the  commoii  stakes  of  the  paling  n^t  be  tj:eat{>d  iei  ihc  camt  nuumcr,  l^jy  thaip  nho  dcjiijol 
grudgtt  a  littlateove  expense-  to  Uuiire  |rn»t«r  set^Hty.  In  pairing  over  a  hcdgc^dlt^  h  Lo  a  y^iU'w^y  in  i 
add,  it  wm  be  nsresearyto  Ijuild  a  vmJI  nqiuin?  dr^n  tii  the  botUitn  lyf  the  ctitcli,  in  U'lirtJi  t^uaJ  tdtl)e 
breadth  ofihe  gateway,  that  i%  uii  fvtl ;  b^iiI  Hw  »toDi»  j^lllic  UraiJi  £hGutd  tw  covL'^ed  huIi  t^tticr  ^tofiMt 
brdccn  small,' like  road  raet^Ll,  ht  fjrilcr  to-  form  a  firm  ruiwl  in  and  o*ii  f>f  the  i!eliJ,  at  a  jJart  whlili  ll,Tni 
general,  dreadfiiliy  cut  up 'In  ttintfr,  &i]wciiiUy  tu  a  turnip  fields  tu  the  greii  f^ri^vAnce  afDkcn,  bofi^r 
tackle,  and  gates;  tad  also  to  iUo<w  %ht;  wjitur  iii  the  ditch  m>  4ow  trntf  withuiut  intL-rruptiaa. 


909a  Tke  managememt  qf  ^f^e^tj  nftrt  tftry  htrvt  arnafd  at  mnf-mrwfy^  ii  oCtciJ  Ju  dimcutt  a  task,  as  thk 
training  of  the  young  hedge  tfj  tiiaturity.  If  we  iud^  et  in  dithcultj.  hy  the  woful  umutm  iis  which  we 
•ee  old  nedges  managed  tbn^iij^t^uLJt  the  countTv,  we  might  cntirludt  that  a  thorn  ii  to  obdurite  apbnJL 
that  it  la  almost  impossIMe*lfi  mnke  it  luhsarvicut  to  the  ptir^toAca  ot  a  fittd  tenet-,  and  tli^t  i^at  m^in  vouTd 
confer  a  iAgnal  bMelitoa  hb  coHfttty,  who  could  discover  another  Vmd  uf  i»lj|iit  mnrf  nwctpTStilc  of  l|ic 
fostering  care  of  aamr  aacl;  vot  tri'  hduIcI  ^nt,  and  at  w?  have  air«Ai]^  elated,  %Vh&t  iial-Jj  plant  iri  to 
obedient  to  our  will  saihOMis  V  The  verj  mic^rably  conioitt'd  itate  in  vh\rh  ve  dailv  hcc  thorn- hedges 
is  strona  evidence  of  iMefr  pUantii,  and  of  tJio  obduraty  of  ifH.-%r  prfprntotf  vn  kkav^ig  tticia^hi  iach  a 
state.  If  such  eflteta  are  the  atUif^tiJig  of  i^rnnrHncir,  how  15  tt  that  iiccutiiiiri  o(  lAiid  ^ii^  LH^imit  jgnor^nci* 
to  mismanage  that  #hich  is  bo  ehfionti^J  to  trie  conirurt  and  wi-JUboin]|^  of  ttw^Lr  sA^Kk,  atid,  through  Uuim, 
their  owi^proAt?  And  how  in  it,  thai  if  they,  or  their  servant*,  *re  i^oB»Tii  nf  *o  ibi-ceuary  an  fii^utioo. 
they  do  not  apparently  usa  the  reauUiK^  inooiift  oF  articiiniiM' a.btfttcr  |Li:ii^wk>dpe  ut  ii'^  U  Is  nul'lhit 
experience  hsa  yet  to  teach  Mich  knowl«(lj^e  5  fur  t  t^iJie^e  ttKii,  in  ceniyn  dutncti  of  Scotland,  ibc 
management  ol  tbom-bcdge^  ii  oj  well  undc^ttmid^  and  a»  succtttfullv  practiiicd  am  avciailoti,  ae  an;  other 
in  husbandry.  In  whidi  fiumtTi  and  tbcii  ug-i  antf  taKc  imde  to  t-KCcL  It  li  not,  that  it  u^  Ki  alMit^uM^  a 
sObleCL  as  that  the  diflloulty  nf  fioqiiirinK  it  cannot  be  men^oinc,  or  that  ii  e&D  oiUy  be  nequlred  by  the 
learned;  for  even  a'hedgei.  a  cotnTiron  [x^A^jint,  cun  Hniicrj.td.nd  the  rirjrcifjJi?^  cjC  hedpe  (ibntSny  attd 
management  as  elearlv  as  an  H- ^'.'          m.-        i ;    ••    t-.-  ,    1-  ■    —  1  r''  •  :'■■'  ■■■■■■•^f  '*  ^he 

■  I  purpose  of  planting  a  ht-djje  :■■•    u__.^  „  cu...^*.w  *^w^o.  » ^  ^c  baaiidaxii:^  ui  j.  litkl^  kiihL  tfl  rtve 


the  trouble  and  expense  of  keeping  a  person  to  herd  them  oonsUnUy.  If  they  can  he  confined,  that 
trouble  may,  of  cootse.  be  dispenied  with.  How,  then,  ean  they  be  best  confined  ?  Not  by  Urge  bur. 
headed,  bare-itemmed  thorns,  between  which  sheep  and  young  cattle  could  easily  creep,  and  snow  crush 
down :  but  bv  plantL  the  management  of  which  has  encouraged  nature  to  envelop  their  stems  with 
matted  branches,  and  twigs,  and  leaves,  all  forming  so  dose  a  thicket  of  a  pyramidal  shape,  as  to  obstruct 
the  transmission  of  the  solar  rey,  or  even  to  avert  Ure  inainnating  intruaion  of  the  sephyr.  The  mystery 
is  here  disclosed »  for,  to  get  a  good  feDo&  all  that  is  necessary  is  to  cut  the  thorns  so  as  they  may  be  kept 
thick  near  the  ground ;  for  grow  they  will  Just  as  you  please,  and  avow  thej  will  whenever  they  are  cut 
But  will  cutting  them  over  three  feet  above  the  ground,  encourage  toe  growtn  of  small  branches  and  twigs 
below  that  height  t  Will  cutting  branches,  and  plaabing  them  two  feet  above  the  ground,  fill  up  gapa 
below  the  plashes  ?  Will  permlttliig  theni  to  grow  up  as  trees  with  heavy  heads,  the  invariable  tendency  of 
which  In  other  trees  which  are  deddtious  is.  by  their  shade,  to  prune  off  the  small  branches  on  the  tnmks» 
and  kiU  or  curb  the  growth  of  weaker  neighbouring  trees,  be  the  most  proper  method  to  encourage  the 
growth  of  twigs  around  their  bsae,  where  alone  they  can  be  used  as  a  fence?  Impossible  Indeed  the 
very  terms  of  these  questions,'  and  they  are  borrowed  from  the  practice  of  those  around  us,  show  the 
absurdity  of  such  a  practice  But  not  only  are  old  hedges  thus  abused ;  young  ones,  which  would  thrive 
much  better,  and  beoomt  a  fence  much  sooner,  if  let  alone  altogether,  are  often  hacked  and  cut  over 
about  dghteen  Inches  fkxna  the  ground,  at  which  height  a  bush  of  weak  stems  grows  up,  the  ^hadc  of 
which  destroys  the  young  twigs,  and  strips  the  stems  quite  bare  Nay,  the  cutting  process  U  performed 
with  the  view,  one  would  suppose,  to  destroy  the  plant,  which  it  would  inevlubly  do,  were  the  thorn 
not  pliant  in  its  growth,  and  very  tenacious  of  lifej  for.  Instead  of  the  strokes  of  the  bill  bdng  made 


Book  IV.  COMPOUND  HEDGE  FENCE&  48» 

upmft.  wM^  wouU  !«▼«  the  ftaiMllnK  and  growteg  itam  tkam  cut,  they  u*  mMte  downwvdi,  by 
Which  th«  part  of  the  ftein  which  !■  tdcen  mway  it  cut  dnm,  but  the  pArt  which  it  left  giwing 
it  hacked  and  tpBt  into  manr  rent&  At  to  weofing.  It  it  teUom  thought  of  till  the  hedge  it  ahnMlt 
choked  to  death ;  but,  indeed,  the  common  practice  which  ao  much  preraila,  of  leaving  a  bn)ad  icarce. 
ment  before  the  thonubed,  rendm  weeding  to  irktome^  laboriout,  and  fkequent  a  tatk.  that  one  may 
**?^.J?*t^****  *•?!  farmenwUl  not  incur  the  ezpenae  of  it,  though  proprietort  ought,  rather  thah 
ruin  their  fences.  It  it  eaaier,  howem-,  to  train  up  a  hedge  from  intknej,  in  the  proper  manner  (a 
truth  which  nunv  pwent^  at  weU  at  hedge  planter*,  have  bitterly  experiii^aced),  than  to  renovate  It 
into  a  lupcrlatively  good  fence  after  it  hat  been  mitmanaged}  but  even  that  diiBcultv  it  not  intur. 
mountable  to  thote  who  will  obterve  with  common  eyea,  and  be  guided  by  common  tente. 

doun  or  brea»Ht^o»er  am  oUtop^ai^  hedge.  (Jig.  477.)    When  the  hedge,  which  we 
ne  time  ago^  geu  heavy  in  the  tofs  and  begint  to  aA>ct  the  dentity  of  the  foliage  at 


9021.   CvUhig 
left  to  grow  aooie 


the  roott,  and  by  which  period  the  ttemt  be. 
low  will  have  acquired  contideraUe  ttrength, 
it  tbould  be  cut  down  with  the  breatting-bUl, 


in  a  tloplng  direction  upwardt,  from  the  root 
in  the  liKe  of  the  bank,  to  the  back  ofthe  hedge 
onitttop.  Thit  ligure  will  illuttrate  the  efltet 
of  thit  operation.  The  hedger  ttandt  on  the 
fiMe  of  Che  ditch,  at  the  root  of  the  hedge,  with 
hit  right  hand  to  it  He  carries  the  taSl  in  hto 
'it  hand,  and  hit  left  it  covered  with  a  glov« 
Of  ttout  leather.  After  he  hat  cleared  away  all 
the  tmail  twigi  about  the  main  ttem,  that  the 
cutting  prooBit  may  not  be  in  the  leatt  obstruct. 
ed,  he  hoUi  the  bUl  with  iti  edge  incUned  up. 
warda,  and  gives  tlie  item  a  cut  upwardt  with 
the  whole  length  and  swing  of  hit  right  arm,  a 
stroke  in  a  direction  not  unlike  cut  torn  in  swoid  exerdte,  but  much  stronger.  Hit  left  hand,  the  left 
arm  being  half  ttretehed  out,  it  leady  to  receive  the  back  of  the  bill,  in  order  to  tteady  it  for  a  repeated 
ttroke :  and  at  the  main  ttemt  are  the  thickest,  they  may  require  repeated  blows  before  thev  are  cut 
through ;  and  even  it  may  be  necessary  to  give  a  cut  downwards  on  the  end  of  the  ttem  that  is  cutting 
away,  that  a  wedse^^hapnl  piece  of  wood  may  be  removed,  in  order  to  allow  the  upward  blows  to  toke 


more  eflbct  If  the  main  stems  are  strong,  the  cutting;.biil  should  be  used  for  them,  and  the  breasting 
one  for  the  lighter  stems.  If  the  man  it  k^handed,  he,  of  course,  goei  in  an  oppotite  direction  to  that 
mentioned  above.  It  it  absolutely  necetsary  to  make  the  blows  cut  imwards,  and  not  downwards,  as  paiti. 
cularly  and  properly  insisted  on  by  Mr.  Bbikie,  in  hU  little  work  On  Hedgea^hot^  sentiments  on  that 
subject,  I  thaU  here  transcribe :  -J*  A  moment's  reflecHoo,'*  he  says^  **  wUTshow  that  it  U  impossible  for 
an  edgetool  to  past  through  a  piece  of  timber,  without  causing  «  severe  pressure  against  one  or  both  of 
the  tides  of  the  wood,  because  the  tool  occupies  tpaee.  The  teeth  of  a  saw  drag  the  chips  out  of  the  cut, 
and  give  the  space  requisite  for  the  tool  to  pass,  but  an  edgetool  can  onW  pats  by  pressure ...  In  cutting 
the  stem  of  a  bush  or  young  tree  which  it  growing  upright.  If  the  blow  it  struck  down,  nearly  the  whole 
pressure  (alls  on  the  stub  (the  growing  stem),  which  Is  uereby  shattered  to  pieces,  while  the  stem  cut  off 
Is  left  sound;  but  when  the  tuow  is  struck  up  (as  it  always  raould  be),  theeflbct  is  reversed,  the  slab  is 
then  ieft  sound  and  smooth  (cut  clean),  and  the  stem  cut  off  is  shattered  :'*  and  when  this  practice  obtains, 
**  the  wet  does  not  penetrate  through  the  stub  into  the  crown  of  the  rooM,  canker  is  not  encouraged,  and 
the  young  shoota  grow  up  strong  and  healthy,  and  able  to  contend  against  the  vicissitudes  of  the  weather. 
The  branches  which  grow  out  of  the  stem,  many  of  them,  not  being  thick,  will  be  cut  through  by  a 
dexterous  cutter  at  one  stroke  These  cuts  across  the  stems  are  not  made  In  the  plane  of  the  line  of  the 
hedge,  but  at  so  cansiderahle  an  angle  with  it,  that  they  will  not  be  seen.  If  viewed  from  the  direction  in 
which  (be  hedger  proceeds,  but  they  wQl  aknost  Ihce  the  spectator  in  the  opposite  direction.  When  thU 
operation  Is  performed  by  a  man  who  is  dexterous  in  the  use  of  the  Mil,  there  is  nothing  in  hedging,  that 
looks  liker  a  nice  piece  of  art.  than  this  way  of  cutting  down  a  hedge,  not  even  that  of  Itt  origmal  planu 
Ing.  As  the  branches  of  a  nedge  Interlace,  the  stems,  as  they  are  cut  off,  do  not  fisll  down  like  a  Uee 
The  hedger  has  to  pull  the  end  of  the  stem,  that  has  been  cut  off,  towards  him  with  the  UlL  in  order 
to  lelse  it  by  the  left  hand,  which  having  done,  he  puUt  asunder  the  tops  with  the  asiittance  of  the  bill, 
and  lets  the  whole  branch  flUl  genUy  out  of  his  hand,  on  the  oppodte  aide  of  the  ditch  to  that  on  which  he 

Vm.'Stammtffper^rmimgtkeeperatkm.    It  shoold  be  kept  in  remendManee  that  this  operation  roust 
not  be  performed  during  a  hard  frost    I  onee  saw  a  very  fine  hedge  braaated  over,  and  that  part,  which 


, , NotwiOistapding  I         .  ^ 

symptoms,  no  susfiiclons  of  an  injurious  eflhct  were  entertained  at  the  thne  After  such  an  operation  in 
seasonable  weather.  It  Is  astonishing  how  haxurious  a  growth  of  stems  is  generally  developed.  This  kiod 
of  young  hedge  is  switched  and  trained  in  the  same  manner  as  described  above  for  newly  planted  hedgM, 
till  It  comet  to  maturity.  The  hedge  should  be  eut  down  when  the  Held  next  the  ditch  is  to  be  broken  up 
out  of  lea,  as  the  voung  hedge  wlllbe  a  fonce  by  the  time  the  field  is  again  in  grass.  As  tiie  field  behind 
the  hedge  "will  not  likelv  be  in  the  same  part  of  the  rotation  as  the  other,  it  will  be  necetsary  to  employ 
the  cut  thorns  as  a  dead  hedge  on  the  mound.  If  the  hedge  cut  down  was  strong,  the  dead  fence  wilioot 
require  all  the  thoms.«  put  of  which  may  be  taken  away  for  other  purposes,  or  a  simikr  purpose  in 
anothernlaee    A  dead  hedge  Is  made  in  ttie  manner  described. 

XSS.  Aner-tiumagemeiU  ttf  a  hrenud  tmer  hedge.  If,  in  the  course  of  years,  when  this  hedge  \^ 
arrived  at  maturity,  it  is  found  that  the  stems  are  so  gross  that  few  twigs  grow  from  them,  and  that  the 
bottom  of  it  Is  too  open  as  a  fence  for  sheep,  it  will  be  necessary  to  cut  the  whole  down  within  a  fefr 
Inches  of  the  ground,  with  the  axe  cr  cutting-biU,  acoonling  to  the  strength  of  the  stem.  If  the  cutting, 
bill  is  used,  it  is  managed  like  the  breasting.bill,  and  at  times  with  both  hands ;  but  if  tiie  axe^  then  Uie 
hedger  stands  with  hU  flu«  in  an  opposite  direction  to  the  bent  cutting  one ;  that  it,  he  keept  hit  left 
band  next  the  hedge,  and  uting  the  long-handled  but  light  axe,  with  Iwth  hands,  he  cuts  the  thick 
stems  in  a  sloping  direction  upwude  It  may.  In  the  first  instance^  be  necessary  to  cut  away  the  small 
branches  with  the  Mil,  which  may  interfere  with  the  action  of  the  axe,  or  injun  his  hands :  for,  in  thia 
process,  which  requires  strength  and  dexterity,  gkives  are  not  convenient  pieces  of  dresib  He  pulls  the 
thorns  asunder,  after  thev  are  cut,  and  deposits  Uiem  on  the  same  side  of  the  ditch  as  when  they  were 
breasted  over ;  and  It  is  Just  as  absolutely  necessary  now  as  before,  to  leave  the  growing  stem  clean  cut 
Cutting  with  the  axe  is  a  very  laborious  operation  at  all  thncs,  but  particularly  when  cutting  down  dd 
thick.stem]ned  thorn  hedges.  Old  thorns  aro  sometimes  so  bulky  and  heavy,  that  it  b  necessary  to  dra« 
them  away  with  hones,  instead  of  attempting  to  put  tiiem  on  cut*.  Both  after  this  and  the  other 
process  of^cutttng,  the  ground  around  all  the  roote  shouhl  be  thoroughly  cleared  of  all  weeds,  and  it 
would  even  be  advisable  to  water-table  the  hedge,  and  to  throw  the  shoveUings  of  the  ditch  upon  the  foce 
of  the  monnd.  But  shouhl  water.tabUng  not  be  necessary,  there  can  be  no  doubt  that  the  ditch  will 
require  seouritig^  and  there  cannot  be  a  more  fovoorabie  opportunity  for  the  work  being  done,  than  when 
the  hedge  is  cut  down,  amongst  the  sti^ras  of  which  Uie  sbovelUugs  of  the  ditch  can  be  deposited. 
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9094.  Redififitig  the  old  age  qf  a  Oom  kedgi  impropertu  treated  in  ittyatiA.  lA  thU  opeittion  much 
care  and  judgment  are  required.  It  l«  found  that  in  ordinary^ixed  gapa,  which  exist  between  the  old 
stems  of  a  thorn,  young  plants  will  not  easiW  take  root  and  thrive.  This  eflfbct  is  produced,  partly  by  the 
shadowing  of  the  stems  which  grow  quickly  out  of  the  old  stem  and  overtop  the  young  plant,  and 
partly  by  the  want  of  nourishment  fh>m  the  earth,  the  Juices  of  which  have  been  extracted  already  hj  the 
older  teuantsw  To  remedy  such  defects,  plashing  has  been  resorted  tOL  and  when  that  has  been  judiciously 
done,  by  hiving  the  plashes  near  the  ground,  a  small  gap  may  be  nlled  up  for  some  time  But  I  agree 
perfectly  with  the  following  observations  of  Lord  Karnes  on  the  nature  of  plashing  in  general  :  — 

2I0SS.  "  PUuhhtg  an  old  hedge,**  says  his  Lordship,  **  an  ordinary  practice  in  England,  makes  indeed  a 
good  interim  fence,  but  at  the  long  run  is  destructive  to  the  planU ;  and  accordingly  there  is  scarce  to  be 
met  with  a  complete  good  hedge  where  lAashing  has  been  long  practised.  A  cat  is  said  among  the  vulgar 
to  have  nine  lives.  Is  it  their  opinioa  that  a  thorn,  like  a  cat,  may  be  cut  and  slashed  at  without 
suffering  by  it  P  A  thorn  is  a  tree  of  long  life  If,  instead  of  being  massacred  by  plashing,  it  were  raised 
and  dressed  in  the  way  here  described,  it  would  continue  a  firm  hedge,  perhaps,  for  five  hundred  yean.'* 
lliis  merits  attention.  If  plashing  really  be  practised,  and  such  an  old  practice  cannot  be  easily  forsaken, 
it  may  be  necessary  to  remind  the  operator  to  cut  the  stem  no  deeper  m  than  necessarv  to  bend  it  down 
with  considerable  difficulty,  as  near  the  ground  as  possible ;  for  plashing  at  a  great  height  above  the 
ground  defeats  its  own  object,  namely,  that  of  filling  up  gaps  below.  Keep  the  end  of  the  plash  down, 
either  by  inserting  it  under  a  hooked  branch  of  a  ncigtiliourtng  thorn,  or  by  a  hooked  stick  driven  into 
the  ground ;  and  push  a  bit  of  wedge-shaped  stick  into  the  cu^  to  assist  in  preventing  the  plash  Arom 
starting  up.  Stuff  then  some  worked  up  clay  into  the  cut,  and  thus  close  it  up  Arom  the  effects  of  wet 
and  drought. 

5US8.  Lajfing  an  old  hedge.  It  will  be  a  much  better  practice  to  renew  the  earth  in  the  gaps  with  flresh 
soil,  mixed  with  dung  and  lime,  in  the  first  year  after  the  hedge  has  been  cut  down,  and  then  in  the 
second  year  to  take  a  stem  Arom  each  side  of  the  gap  which  has  shot  up  Arom  the  old  stem,  and  lay  them 
in  the  soil  so  prepared,  as  gardeners  lav  carnations  and  roses,  by  fastening  them  down  to  the  earth  with 
pins.  These  layers  will  stnke  root,  and  grow  up  as  young  plants;  and  when  they  have  acquired  sufficient 
strength,  they  then  can  of  course  be  cut  away  from  the  parent  stem.  When  the  gaps  extend  many  yards 
between  the  old  stems,  and  when  of  course  it  would  not  he  practicable  to  fill  up  all  the  space  with  such 
layers,  the  old  earth  between  them  must  be  completely  taken  out,  and  new  and  fresh  soil,  prepared  a<i 
above,  substituted  in  its  place,  and  young  plants  must  be  laid  on  a  thorn-bed,  and  the  whole  work  of 
repair  carried  on  and  finished  in  the  same  manner  as  described  in  the  original  planting.  In  training  these 
renewed  plants,  it  will  be  necessary  to  check  the  growth  of  the  old  stems,  and  encourage  that  of  the 
young  plants,  till  both  have  acquired  the  same  length,  when  both  may  be  treated  alike.  An  old  gateway 
may  be  beat  up  in  this  manner:  but  if  sUU  to  be  used  on  emergencies,  a  dead  fence  of  thorns  will  protect 
the  gap  for  a  great  length  of  time.  In  repairing  hedges,  of  whatever  age,  it  ought  to  be  kept  in 
remembrance,  that  a  hedge  ought  never  to  be  planted  on  the  top  of  a  mound  thrown  up  from  the  ditch. 
It  has,  indeed,  the  advant^  of  an  imposing  situation  ;  but  being  planted  in  bad  soil,  and  destitute  of 
moisture,  it  cannot  thrive :  it  is  at  best  dwarfish,  and  frequently  decays  and  dies.  {Stephens  qfBtdmadiet 
in  Quar.  Jour.  Jgr.,  vol.  iL  p.  GSL) 

3027.  The  fiedge  and  bank  consists  of  a  hedge  planted  upon  the  plain  surface,  with  a 
bank  or  mound  of  earth  raised  behind  it  by  way  of  protection. 

3028.  The  hedge  in  the  face  of  a  bank  differs  from  the  former,  principally  in  having 
the  hedge  in  the  front  of  the  bank  considerably  above  the  common  surface,  in  place 
of  having  it  at  the  bottom. 

S029.  The  Devonshire  fence  is  a  sort  of  hedge  and  bank,  as  it  consists  of  an  earthen 
mound,  seven  feet  wide  at  bottom,  five  feet  in  height,  and  four  feet  broad  at  top,  upon 
the  middle  of  which  a  row  of  quicks  is  planted ;  and  on  each  side,  at  two  feet  distant, 
a  row  of  willow-stakes,  of  about  an  inch  in  diameter  each,  and  from  eighteen  inches 
to  two  feet  long,  is  stuck  in,  sloping  a  little  outwards :  these  stakes  soon  take  root, 
and  form  a  kind  of  live  fence  for  the  preservation  of  the  quicks  in  the  middle.  This 
fence  nearly  resembles  the  hedge  on  the  top  of  a  bank,  and  is  equally  expensive  in 
the  erection :  die  formation  of  tlie  bank  deprives  the  adjoining  surface  of  its  best  soil, 
and  the  plants  made  use  of  are  liable  to  every  injury  that  can  possibly  arise  from 
drought,  frost,  and  gradual  decay  or  crumbling  down  of  the  mound.  The  addition 
of  the  willows  to  this  fence  is  certainly  a  diSuivantage ;  if  the  quicks  require  pro- 
tection, dead  wood  is  equal  to  every  purpose  that  could  be  wished  or  expected,  and 
at  the  same  time  possesses  the  additional  advantage  of  requiring  no  nourishment,  and 
having  no  foliage  to  shade  the  thorns  or  other  plants. 

30.^.  In  the  hedge  with  posts  and  rails,  the  railings  are  employed  for  the  protection 
of  hedges,  as  well  tliose  that  are  planted  upon  the  plain  surface,  as  for  the  hedge  and 
ditch  united.  The  addition  of  a  paling  is,  however,  mortf  immediately  necessary  in 
cases  where  the  hedge  is  planted  upon  the  plain  surface,  especially  when  the  fields  so 
enclosed  are  in  pasture. 

3031.  The  hedge  and  dead  hedge  is  a  fence  that  consists  of  a  row  of  quicks  or 
other  hedge-plants,  set  either  upon  the  plain  surface,  or  in  the  face  of  a  ditch  or 
bank.  The  dead  hedge  answers  a  double  purpose,  namely,  tliat  of  protecting  the 
young  plants  from  the  injuries  they  may  receive  from  cattle  or  the  inclemency  of  the 
weather,  and  at  the  same  time  forming  a  temporary  enclosure  which  lasts  tUl  the 
hedge  is  grown  up. 

3032.  The  hedge  and  wall  fence  is  of  two  kinds,  namely,  a  coarse  open  wall,  built 
of  loose  stones,  on  the  top  of  the  bank  formed  by  the  earth  taken  out  of  the  ditch ; 
and  when  hedges  are  planted  upon  the  plain  surface,  a  thin  and  low  wall  regularly 
built  alongside  answers  the  double  purpose  of  sheltering  and  encouraging  the  growth 
of  the  plants  while  they  are  in  a  weak  tender  state,  and  afterwards  prevents  the  pos- 
sibility of  the  hedge  becoming  open  below.  Where  gardens  m  entirely,  or  in  part, 
surrounded  by  hedges,  and  in  tlie  enclosing  of  fields  by  the  sides  of  highways,  espe- 
cially in  the  vicinity  of  great  towns,  where  dogs  and  other  destructive  vermin  are  apt 
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to  creep  into  the  encloeiim,  and  annoy  the  ttbck,  the  law  wall  fonns  a  Taliiable  addi- 
tion to  the  fence. 

3033.  The  hedge  in  the  middle  or  in  th€fiice  cf  a  watt  is  executed  in  the  following 
manner : — The  face  of  the  bank  b  firrt  cut  down  with  a  spade,  not  quite  perpendicularly, 
but  nearly  so ;  a  facing  of  stone  is  then  begun  at  the  bottom,  and  carried  up  regularly, 
in  the  manner  that  stone-walls  are  generally  built:  when  it  is  raised  about  eighteen 
inches,  or  two  feet  high,  according  to  circumstances,  the  space  between  the  wall  and  the 
bank  is  filled  up  with  good  earth,  well  broken  and  mixed  with  h'me  or  compost:  the 
thorns  are  laid  upon  this  earth  in  such  a  manner,  as  that  at  least  four  inches  of  the  root 
and  stem  shall  rest  upon  the  earth,  and  the  extremity  of  the  top  shall  project  beyond  the 
wall.  When  the  plants  are  thus  regularly  laid,  the  roots  are  covered  with  earth,  and 
the  building  of  the  wall  continued  upwards,  filling  up  the  space  between  the  wall  and 
the  bank  gradually,  as  the  wall  advances  upwards :  when  completed  the  wall  is  finished 
with  a  coping  of  sod,  or  stone  and  lime.  When  the  plants  begin  to  vegetate,  the  young 
shoots  appear  in  the  face  of  the  wall,  rising  in  a  perpendicular  manner.  This  sort  of 
fence  is  much  in  iise  in  some  of  the  western  counties  of  Scotland,  and  wherever  there  is 
plenty  of  stones ;  it  is  a  good  and  cheap  method,  especially  where  wood  for  rails  or 
paling  cannot  be  got  readily.  (C.) 

3034.  The  hedge  and  ditch,  with  row  of  treet,  differs  from  those  which  have  been 
described  only  in  having  a  row  of  trees  planted  in  the  line  of  the  fence  along  with  the 
hedge.  The  advocates  for  this  practice  say,  that,  by  planting  rows  of  trees  in  the  direc- 
tion of  the  fence,  the  country  is  at  once  sheltered,  beautified,  and  improved ;  and  that  the 
interest  of  the  proprietor  is  ultimately  promoted  by  the  increasing  value  of  the  timber 
raised  in  these  hedgerows.  It  is  also  said,  that  such  trees  produce  more  branches  for 
stack-wood,  knees  for  ship-builders,  and  bark  for  the  tanners,  and  they  sell  at  a  higher 
price  per  load,  than  trees  grown  in  woods  and  groves.  Besides,  close  pruning  hedgerow 
trees  to  the  height  of  twelve  or  fifteen  feet,  prevents  their  damaging  the  hedge ;  the 
shelter  which  they  afibrd  is  favourable  to  the  vegetation  both  of  grass  and  com  ;  it  also 
tends  to  produce  an  equable  temperature  in  the  climate,  which  is  favourable  both  to  the 
production  of,  and  greater  perfection  and  beauty  in,  animals,  and  of  longevity  to  man. 
Though  the  practice  of  planting  hedgerows  of  trees  is  very  conunon,  though  its  advo- 
cates are  numerous,  and  though  Uiese  arguments  are  urged  in  its  favour,  yet  the  objections 
are  also  entitled  to  very  serious  consideration.  When  trees  are  planted  in  the  Une  of  a 
fence,  if  that  fence  is  a  hedge,  the  plants  of  which  it  consists  will  not  only  be  deprived  of 
a  great  part  of  their  noiuishment  by  the  trees,  but  will  also  be  greatly  injured  by  the  shade 
they  occasion,  and  the  drop  that  falls  from  them  during  wet  weather  :  upon  this  point 
little  reasoning  is  necessary ;  for,  if  we  appeal  to  facts,  we  shall  find  ^at  no  good  hedge 
is  to  be  met  with  where  there  is  a  row  of  trees  planted  along  with  it  The  mischief  is 
not,  however,  confined  solely  to  hedges;  the  effects  are  equally  bad,  perhaps  worse, 
where  the  fence  is  a  stone-wall ;  for  though  in  this  case  the  shade  or  drop  of  the  trees  is 
hardly  if  at  all  felt,  yet,  when  they  have  attained  a  certain  height,  the  working  and 
straining  of  the  roots  during  high  winds  is  such,  that  the  foundations  of  the  wall  are 
shaken  and  destroyed ;  accordingly,  wherever  large  trees  are  found  growing  near  stone 
Trails,  the  fence  is  cracked  and  sliaken  by  every  gale  of  wind,  is  perpetually  falling  into 
^g^  g*p9»  ftod  costs  ten  times  the  expense  to  keep  it  in  repair  that  would  otherwise  be 
required  if  no  trees  were  near  it  Admitting,  however,  that  the  trees  in  hedgerows  were 
no  way  prejudicial  to  the  fence,  which  we  have  already  shown  is  by  no  means  the  case, 
another  argument  may  be  successfully  used  against  the  practice.  It  is  seldom,  indeed, 
that  trees  planted  in  hedgerows  arrive  at  any  great  size;  on  the  contrary,  they  are 
generally  low  and  stunted :  and  while  they  occasion  a  visible  loss  by  the  mischief  they 
do  the  fence,  their  utmost  worth,  when  they  come  to  be  sold,  will  seldom  be  found  ade- 
quate to  the  loss  and  inconvenience  they  have  occasioned. 

9035.  Siepknu  it  deddediy  inimical  to  planting  treet  in  hedget.  It  is  quite  impoislbIe«  he  sayi,  even 
with  the  greatest  care  imaainable,  to  rear  thorns  to  a  good  fence  under  fbrest-trees :  even  trees  growing 
on  the  top  of  the  mound  of  a  double  hedge,  abstract  the  moisture  ftom  the  earth  and  injure  the  foliage  of 
both  the  hedges ;  and  thoueh  it  may  he  probable  that  the  two  hedges  may  not  be  gapped  bv  the  trees  in 
pUwes  exactly  opposite,  the  ii^ury  the  individual  hedge  suflfbrs  cannot  be  remedied  unacr  the  over, 
shadowing  poison.  Lord  Karnes  maikes  the  following  judicious  remarlcs  on  planting  hedgerow  trees :— "  To 
plant  trees  in  the  line  of  the  hedge,  or  within  a  few  feet  of  it,  ought  to  be  abS4dutely  prolilbitcd  as  a  per. 
nidous  practice ;  it  is  amacing  that  people  should  fall  into  this  error,  when  they  ought  to  know  that 
there  never  was  a  good  thorn  hedge  with  trees  in  it :  and  how  should  it  be  otherwise?  An  oak,  a  beech,  or 
an  ehn,  grows  faster  than  a  thorn ;  when  sulBbred  to  grow  in  the  midst  of  a  thorn  hedge,  it  spreads  its 
roots  every  where,  and  robs  the  thorns  of  their  nourishment  Nor  is  this  aU :  the  tree  overshadowing  the 
thorns  keeps  the  sun  and  air  from  them ;  at  the  same  time,  no  tree  takes  worse  with  being  overshadowed 
than  a  thorn.  Hedgerow  trees  certainly  give  a  closely  fenced  appearance  to  a  country,  and  at  a  distance 
look  not  unlike  trees  in  an  orchard :  but  they  are  at  best  formal ;  the  trees  in  them,  though  they  may  be 
very  hardy,  and  yield  strong,  tough  timber,  never  attain  to  great  siae,  and  arc  oltea  distorted  in  fiha|ie  by 
the  force  of  the  winds,  which  bend  them  to  their  will :  and  when  their  baneAii  eflbcts  on  the  hedges  and 
crops  are  considered,  it  is  astonishing  to  see  their  cultivation  so  prevalent  It  may  be  ungracious  treat, 
ment,  now  that  they  are  planted  and  growing,  to  root  out  every  one  of  them  without  delay;  but  they  may 
be  treated  as  annuitants  whose  consummation  may  be  devoutly  wished  for,  and  whose  places  will  not  be 
replenished  by  similar  occupants.  Plantations  and  clumps,  and  belte  of  trees,  affbrd  better  shelter  tlian 
iiogle  rows  j  and  when  they  can  be  Judidoutly  planted,  in  situations  where  little  use  can  be  made  of  the 
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5036.  Tkehed^  and  dUch9<n' hedge  aiiditHdl,imthbeU(^phrUing/mex^fOKdaUi^^ 

lA  strikingly  uoeful  and  ornamental,  while  upon  low  grounds  it  is  not  only  unnecessaiy, 
but  in  some  instances  absolutely  hurtfuL  For  instance,  in  deep  and  broad  valleys 
surrounded  by  hills,  and  sheltered  from  severe  blasts,  belts  of  planting  are  not  only 
unnecessary,  but  even  hurtful  and  ruinous  by  the  ground  they  occupy,  which  could 
certainly  be  employed  to  greater  advantage,  and  the  original  expense  of  enclosing  and 
planting  saved. 

5037.  The  hedge  and  diick,  or  vfoBt  wkh  the  eomert  pUmted,  is  employed  upon  some 
estates  instead  of  the  belt  of  planting.  According  to  some,  it  has  a  good  effect  upon 
the  scenery  of  the  country,  and  answers  the  purpose  of  general  shelter  extremely  well :  it 
is,  however,  greatly  inferior  to  the  belt  of  planting,  for  the  purpose  of  shdtering  panicuhv 
fields ;  but  as  in  eveiy  field  there  is  a  space  in  each  angle  that  cannot  be  ploughed,  by 
planting  these  spaces,  which  would  otherwise  be  feft  waste,  many  valuable  trees  are  raised 
with  little  expense,  and  with  scarce  any  waste  of  land. 

3038.  The furxe fence  may  be  had  recoiu'se  to  with  advantage  whenever  such  plants 
•re  found  to  grew  vigorously  in  a  soil*  Fences  of  this  sort  are  mostly  mfide  upon  mounds 
or  banks  of  earth,  by  sowing  the  seed  of  the  plant.  Sometimes  tlie  bank  is  only  sloped 
on  one  side,  but  at  others  ion  both;  in  the  ibrmer  case  the  front  is  perpendicular,  and 
faced  with  tiurf  or  stone.  From  tiiese  fences  being  raised  so  considerably  above  the 
common  sur&ce,  they  are  very  liable  to  iojury  from  frosts  and  other  causes  in  severe 
winters.  In  all  cases  where  diey  are  clipped  or  cut  once  a  year,  or  once  in  every  two 
years,  the  clippings  may  be  bruised  and  given  to  hones  or  cattle,  who  are  fond  of  them, 
and  are  fimnd  to  thrive  and  fatten  on  this  food* 

,  S(j]isKCT.4.     PaUng  Fences* 

9039.  PaHng fences  are  only  to  be  considered  in  a  secondarv  light;  for,  of  whatever 
wood  they  are  made,  however  substantially  they  may  be  executed,  or  in  whatever  situation 
they  are  placed,  tfieb  decay  commences  the  instant  they  are  erected.  Where  permanent 
use  therefore  is  required,  piJings  ought  never  to  be  adopted ;  but  for  ornament  in  pleasure- 
grounds,  or  for  the  protection  of  young  thorns,  they  are  highly  valuable.  In  all  cases 
^^ere  either  dead  hed|;bs  or  palings  are  used,  the  decay  and  ultimate  loss  of  the  fence  is 
^fwki^  to  that  part  of  it  which  is  let  into  the  ground  being  rotted  by  the  moisture.  Where 
d^  hedges  are  planted,  irie'no  easy  matter  to  provide  a  remedy  against  this  evil ;  as 
th«)MemB  areteo  numerous,  Ihatj  to  give  each  of  them  a  preparatioa  that  would  completely 
dltflend  it  from  the  effects  of  meisture  would  be  attended  with  an  expense  equal  to,  if  not 
greater  thatf,  the  value  of  the  fence.  Where  palings,  howeveiv  **^  uBtd,  especially  the 
most  ^pensive  and  substemiftl  k^  of  them,  and  such  as  are  meant  both  for  duration 
imd  ornament^  it  is  dAsirsMe  to  prepare  Ae  standards,  or  upright  parts  that  are  placed  in 
die  earth,  in  such  a  ttianner  as  will  enable  them  to  resist  the  moisture  for  many  years.  In 
the  south  of  England,  the  post  is  always  more  bulky  at  the  lower  end  than  the  upper, 
indls  fixed  in  the  ground  bf  digging  «  hcde; placing  it  therein,  shovelling  the  soil  in,  and 
tmBotang  it  rotind  the  post  tllf  it  be  firmly  fixed^u  It  has  been  a  practice  hem  time 
itMMneiMoriali.  to  hum  or  char  that  part  of  the  standards^or  palings  i«keiided  to  be  set  or 
driven  into  the  earth :  the  reason  asdgned>ft>r  thispraetice  was,  thatifae  firei hardened  the 
pai<ls  thus  subjected  to  it^  and,  by  rendering  them  impervious  to  moisture*  made  them  more 
durtible  than  th^y  would  have  been  without  such  openttum.  But  the  best  defience  at 
present  known  against  the  effects  of  the  weather  is  the  bark  of  the  tree.  This  covering 
ie^hftd  from  nature,  •  and  is  poMessed  of  every  requisite^  being  impregnated  with  oil,  resin, 
aifid  other  matters,  whidi  secure  it  completely,  not  only  against  moisture,  but  other 
fcijvries  arising  from  the  operation  of  air,  light,  heat,  &c. ;  of  this  we  have  strong  proofs 
bv  observing  what  happens  where,  by  cutting  off  a  branch  or  otherwise*  the  bark  of  any 
tke  h  destroyed.  If  the  surftce  laid  bare  by  the  wound  is  considerable,  that  part  of  the 
body  exposed  by  it  \>egins  immediately  to  decay,  and  continues  to  waste,  unless  some 
covering  be  made  use  of  to  supply  the  place  of  the  bark  ;  for  that  purpose  nothing  has  yet 
been  firand  so  effectual  as  a  coat  either  of  boiled  oil,  or  of  oil-paint,  which,  by  completely 
eixcluding  both  air  and  moisture,  not  only  preserves  the  tree  fit»in  rotting,  but  also  prevents 
it  from  bleeding  and  wasting  itself  by  an  effusion  of  juices  from  the  wound.  When 
trees  are  cut  dcmn  and  sawn  into  planks,  whether  for  palings  or  any  other  purpose,  and 
are  afterwards  exposed  to  the  weather,  the  same  thing  happens  that  we  have  mentioned 
as  taking  place  with  the  growing  tree  when  deprived  of  its  bark,  but  in  a  much  greater 
degree*  as  the  whole  siwface  is  then  without  a  covering.  To  prevent  this  decay,  the  same 
remedy  should  be  applied,  «u.  painting  the  whole  of  the*  wood,  or  otherwise  filling  the 
pores  with  oil,  in  such  a  manner  as  to  prevent  the  entnmce  of  moisture.  There  are  now 
COMM  ^-paliBtB  e0ld  of  att  oolow%'io  cheap  as  to  enaUe  penons  erecting  palings,  or 
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other  works  of  wood,  to  paint  them  at  a  imall  eipenae.  Other  teiy  good  remediea  an 
to  be  had  at  a  moderate  price,  as  the  pyrolignous  acid  firmn  gaawoiks,  which,  if  the  point* 
of  the  standards  that  are  to  be  driven  into  the  earth  an  dipped  into  it  while  the  lienor  i» 
boiling  hot,  will  preserve  them  from  the  bad  effects  of  moisture  for  a  very  long  time. 
Previously  to  the  dippings  they  should  be  properly  sharpened,  and  that  part  which  is 
to  enter  the  ground,  or  even  the  entire  poet  if  convenient,  moderately  chamd  or  burnt. 
Common  tar,  melted  pitch,  or  gas  liquor,  may  also  be  suocetsfully  employed  for  the 
purpose  of  defending  the  extremitiee  of  the  upright  parts  of  paling  horn  moisture; 
linseed  and  train  oils  may  alao  be  used  with  success ;  the  great  object  being  to  fill 
the  pores  completely  with  some  unctuous  or  greasy  matter,  or  contract  them  by  partial 
chairing,  so  as  to  prevent  the  admission  of  moisture.  Hie  posts  should  be  completely  dry 
before  they  are  dipped  in  any  of  these  preparations :  for  if  they  are  either  made  of  green 
wood,  or  have  imbibed  much  moisture,  or  after  being  dipped  are  exposed  either  to  the  heat 
of  the  sun  or  to  a  severe  frost,  the  moisture  will  become  so  much  expanded  theieby,  as  to 
burst  through,  and  bring  off  the  paint  or  other  coating ;  whereas,  when  they  are  made  of 
well  seasoned  wood,  and  are  at  the  same  time  perfectly  dry,  and  the  pitch,  oil,  or  varnish 
boiling  hot,  it  readily  enters  the  pores,  and,  by  filling  them  completely,  prevents  the  access 
of  moisture,  and  consequently  the  injurious  effects  produced  by  it. 

SO40.  The  ample  nailed  paling  consists  of  upright  posts,  driven  or  set  into  the  earth  at 
certain  distances,  and  crowed  in  three,  four,  or  more  places,  with  picoee  of  wood  in  a 
horizontal  direction.  This  paling  is  for  the  most  part  made  of  coarse  sawn  wood,  with- 
out any  dressing. 

304 1 .  TheJifhUed  horwrniai  paling  consists  of  massy  square  poles,  driven  or  set  into  the 
earth  at  regular  distances,  through  which  mortices  or  openings  are  cut  for  the  reception 
of  the  extremities  of  the  horizontal  pieces  which  traverse  them. 

S04S.  The  upright  lath  paling  is  made  by  driving  or  setting  a  nmnber  of  strong  piles 
into  the  earth  at  regular  distances,  and  crossing  these  at  top  and  bottom  with  horizontal 
pieces  of  equal  strength ;  upon  these  last  are  nailed,  at  from  six  to  twelve  inches*  distance, 
a  number  of  square  pieces  of  sawn  wood,  of  the  shape  and  size  of  the  laths  used  for  the 
roofs  of  tiled  houses.  Hiis  sort  of  paling,  when  properly  executed,  looks  very  well,  and, 
notwithstanding  its  apparent  slightness,  if  well  supported  by  props'  or  reals  at  regular 
intervals,  lasu  a  long  time.  Where,  tharie  •are  plantations  of  young  firs  In  (he  neighhoww 
hood,  laths  may  be  'had  -at  a  trifiingT'eapeBse.   • 

9043.  The  horixontal  oalmg  of  young  Jtrs,  or  the  weedinge  ef  other  y(nmg  treeh  m«y  lie 
had  recourse  to  with  advantage  upon  estates  with  extensive  woods,  or  suirounded  with 
belts  of  thriving  plants ;  the  thitinings  of  such  woods  or  belts  being  highly  valuable  fiir 
making  palings,  especially  whai  the  plantation  consists  chiefly  of  firs.  Hie  palings  ef 
young  firs  are  of  two  kinds,  eitiier  horizontal  or  upright.  The  horizontal  rsaambles  the 
jointed  dressed  paling  already  described^  and  the  upright  is  similar  to  the  lath  paling 

3044.  The  chain  herixontat  fence  u  made  by  fixing  a  number  of  strong  s^iare  piles 
into  the  earth  at  regular  distances,  in  the  direction  in  whichjlheience  is  to  kma  ;.«ach.flif 
these  piles  has  three  strong  staples  or  iron  hooks  driven  Into  it  on  eachj side,, one  /tear 
the  top,  one  within  eighteen  inches  of  the  bottom,  and  one  in  the  middle ;  to  these  atapks 
or  hooks  chains  are  fSatened  and  stretched  horizontally,  in  the  same  manner  asMie  piMlP 
of  wood  are  in  a  common  horizontal  wooden  fence.  When  it  ia  meept  tha(t  J^.lmfV 
should  be  laid  open  for  any  temporazy  purpose,  hooks  are  driven  liiitoiUia  paiiaii^.jisff» 
of  staples,  and  the  chains  hung  upon  them ;  but  where  this  is  not  wanted,  the  staples  will 
be  found  the  most  secure  method*  In  some  cases  the  upright  part  of  this  fence,  in  place ' 
of  wooden  pike,  such  as  hwe  been  described*  consists  of  neat  pillars  of  mason-wosk  or 
cast  iron. 

3045.  The  rope  fence  Is  nearly  the  same  as  the  former,  that  is,  it  consists  of  upright 
posts,  driven  into  the  earth  at  regular  distances,  with  holes  bored  through  them  for  the 
passage  of  the  ropes ;  in  general  there  are  three,  and  in  some  cases  four,  courses  of  ropes. 
This  can  only  be  used  fbr  confining  cattle  or  horses ;  for  sheep  it  will  be  found  quite 
incompetent ;  for  stretching  across  rivers,  or  pieces  of  water,  like  the  chain  fence,  the 
rope  fence  will  be  uaefuL 

3046.  The  movable  wooden  ftncey  flakcj  or  hurdle*  This  has  hitherto'  been  principally 
employed  in  cases  where  sheep  or  cattle  are  fed  with  tomips  in  the  field,  to  separate  a 
certain  portion  of  their  food  at  a  time ;  in  that  way  hurdles  are  extremely  useful,  as  the 
sheep  or  cattle,  by  having  a  given  quantity  of  food  allotted  them  at  once,  eat  it  clean  up 
without  any  loss,  which  they  would  not  do  if  allowed  to  ranged  at  large  over  the  whole 
field.  There  are,  however,  many  other  purposes  to  which  hurdles  may  be  applied  with 
equal  advantage.  In  the  subdivision  of  gentlemen's  parks,  in  order  to  subject  them  to  a 
course  of  aration,  no  fence  is  so  suiteble  as  the  hurdle,  which  may  be  taken  up  and  set 
down  at  pleasure,  and  in  a  short  time.  This  circumstance  being  generally  known,  these 
fences  never  convey  the  idea  of  impassable  barriers ;  and,  not  being  very  common,  they 
are  never  considered  vulgar    Were  it  not  for  their  expense,  they  would  be  far  preferable 
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to  comxDon  fences,  is  districts  that  do  not  require  shelter ;  because  they  occupy  less  space 
than  hedges  or  widls,  and  do  not,  by  attracting  cattle^  cause  their  manure  to  be  imequally 
distribut«l;  nor  do  they  harbour  birds  or  insects. 
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3047.   Ornameniai  wooden  hurdles  (JUt.  47&  and  479 .)  may  lomeUines  be  formed  at  less 
matenal  than  the  common  aort,  becauae  Qiey  admit  of  being  made  itrong  by  working  up  ihort 


wood.  Those  which  are  highest  {Jig.  47&  ab)  may  be  made  of 
oak,  and  six  feet  high,  so  as  to  be  a  fence  for  cattle;  others  OF;. 
479.)  may  be  made  or  the  common  prunings  and  thinnings  of 
young  pUntationsL  In  general  it  is  an  improvement  in  the  con- 
itruction  of  hurdles  to  make  the  two  sides  so  as  to  answer  either 
as  bottom  or  top  (Jig.  48a) ;  by  which  means,  if  a  leg  is  broken 
off,  it  is  only  necessary  to  turn  the  hurdle  upside  down,  and 
we  have  still  a  perfect  hurdl&  For  this  purpose  make  the  heads 
eighteen  inches  or  two  feet  longer  than  usual,  and  sharpen  boUi 
ends  ijlg.  480.) :  then  the  side  pieces  should  be  always  double, 
one  on  each  side  of  the  raUs,  and  should  shut  in  at  their  ends 
on  the  heads  and  the  centre  piece,  that  their  bearings  may  be 
eoually  strong  and  firm  whichever  end  is  even  uppermost.  {Gard. 
Mag.  vol  iv.) 

3048.  Iron  hurdles  ( /^.  481. }  axe  found  a  very  elegant  and  durable  fence,  though  more 
'^  than  double  the  expense  of  wood.    For  park  o 

lawn  fences  they  are  admirably  adapted ;  but 
occupy  rather  too  much  coital  for  a  commer- 
cial farmer. 

S049.   The  wUlow,  or  watOedf  fence  is  made 
by  driving  a  number  of  piles  of  any  of  the 
kinds  of  willow  or  poplar,  about  half  the  thick- 
ness of  a  man*s  wrist,  into  the  earth,  in  the 
direction  of  the  fence,  and  at  the  distance  of 
v^^       about  eighteen  inches  from  each  other.     They 
S^      are  then  twisted,  or  bound  together  along  the 
I      top  with  small  twigs  of  willow  or  poplar  {fg. 
'^^^482.).       This  kind  of  fence  has  some   ad- 
vantages peculiar  to  itself;  it  not  only  forms  a  cheap  and  neat  paling,  but  if  it  is^  done 

either  about  the  end  of  autumn  or  early  in  the 
spring,  with  willows  or  poplars  recently  cut  down, 
the  upright  parts  or  stakes  will  take  root,  grow, 
and  send  out  a  number  of  lateral  branches  ;  and, 
if  pains  are  taken  in  the  following  autumn  to  twist 
and  interweave  these  branches  properly,  a  perma- 
nent and  almost  impenetrable  fence  may  be  formed 
in  two  or  tliree  years.  For  the  encloang  of 
marshy  lands,  or  for  completing  any  enclosure,  where  a  part  of  the  line  in  which  the 
483  fence  ought  to  run  is  so  wet  as  to  be  unfit  for  the  growth  of 

thorns,  or  the  building  of  a  wall,  the  willow  paling  will  be 
found  an  excellent  contrivance,  and  the  use  of  it  will  render 
many  enclosures  complete  that  could  not  otherwise  have 
been  formed.  Sometimes  stakes  are  used  of  a  kind  which 
do  not  take  root  and  grow,  in  which  case  this  form  still 
makes  a  very  neat  and  efficient  temporary  fence.  (Jig*  483.) 
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'  S050-  The  paJmg  cf  growing  iree$,  or  raiU  nailed  to  growing  posits  Is  made  by  planting 
beech,  larch,  or  other  trees,  in  the  direction  of  the  fence,  at  about  a  yard  distant  from 
each  other,  more  or  less,  as  may  be  thought  necessary';  these  trees  should  be  pro- 
tected by  a  common  dead  paling,  till  they  are  ten  or  twelve  feet  high,  when  they 
should  be  cut  down  to  six  feet,  and  warped  or  bound  together  with  willows  at  top  and 
in  the  middle ;  cutting  off  the  tops  will  have  the  effect  of  making  them  push  out  a 
great  number  of  lateral  branches,  which,  if  properly  warped  and  interwoven  witli  the 
upright  part  of  the  trees  in  the  manner  described  for  the  willow  fence,  will  botli  have 
a  beautiful  effect,  and  will  at  the  same  time  form  a  fine  fence,  which,  in  place  of 
deep  decaying,  will  grow  stronger  with  time,  and  may  with  very  little  trouble  be  kept 
in  perfect  repair  for  a  great  length  of  time. 

3051.  The  upright  and  horizontal  shingle  fences  are  chiefly  made  of  firs,  coarsely  sawn 
into  deals  of  from  half  an  inch  to  an  inch  thick,  and  of  di£ferent  breadths  according  to 
the  diameter  of  the  tree.  Pretty  strong  square  piles  are  driven  or  set  into  the  earth, 
and  the  deab  nailed  horizontally  upon  them,  in  such  a  manner  that  the  under  edge 
of  the  uppermost  deal  shall  project  or  lap  over  the  upper  edge  of  the  one  immediately 
below  it ;  the  fence,  w^hen  finished  in  this  manner,  vrill  have  nearly  the  same  appearance 
as  the  bottom  of  a  boat  or  cutter.  An  upright  fence  is  made  by  fixing  perpendicular 
posts  in  the  earth,  nailing  three  pieces  of  wood  horizontally,  and  covering  these  with 
shingles  placed  perpendicularly ;  in  this  case  the  shingles  are  not  above  three  inches 
broad,  and  the  extremittes  of  each  are  pointed  at  the  top. 

3052.  The  warped  paling  fence  consista  of  pieces  of  wood  driven  into  the  earth,  bent 
down  in  different  directions,  and  their  tops  fastened  together ;  this  fence  resembles  the 
chevata-de-frise,  with  only  this  difference,  that,  in  place  of  leaving  the  points  standing 
up,  as  is  the  case  with  that  part  of  fortification,  they  are  bent  down  and  tied  together. 
When  made  of  dead  wood,  this  fence  is  equally  perishable  with  others  of  the  same 
description  ;  but  when  made  of  growing  plants,  it  will  be  found  very  lasting. 

3053.  The  Hght,  open^  paling  fence,  with  thorns,  or  the  branches  rf  trees  wove  in  (Jig*  4  B4. ), 

484  differs  from  the  common  paling  fence  already  described, 

only  in  being  warped  either  with  thorns,  or  the  branches 
of  trees.  When  properly  done,  it  forms  at  once  a  very 
complete  fence;  bu^  like  all  fences  made  with  dead 
wood,  it  will  be  found  very  perishable,  and  will  require 
many  repairs.  It  has,  however,  one  advantage,  viz. 
that,  when  properly  executed,  it  is  proof  against  the 
entrance  of  animals  of  any  kind. 

3054.  Primitive  paling  fences  are   formed  without  nails  or  ties  of  any  sort,   by 

inserting  the  pales  or  stakes 
in  the  ground  in  different  di- 
rections {fg,  485.),  and  by 
using  forked  or  hooked  stakes. 
They  are  chiefly  desirable  in 

^forest  or  park  scenery  for 
maintaining  a  particular  cha- 
racter, and  for  separating  horses,  deer,  &c  Such  fences  sometimes  occur  in  Poland, 
Hungary,  Sec  ;  but  in  a  civilised  country  they  are  to  be  considered  more  in  the  light  of 
effect  than  of  practical  utility. 

3055.  Parkfences  of  iron  are  the  most  efficient  and  elegant  (Jg.  486.  and  487.)  Light 
casuiron  posts,  with  rails  or  round  iron  rods,  five  eighths  of  an  inch  in  diameter,  to  the 
height  of  four  feet,  and,  a  foot  higher,  on  the  bent  extremity  of  the  posts,  a  chain 
instead  of  a  rod  (fg.  486.),  are  found  to  fonn  a  barrier  against  any  description  of  the 
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larger  quadrupeds  kept  in  British  parks,  aa  horses,  wild  cattle,  buffaloes,  deer,  &c. 
Painted  green,  or  even  with  the  paint  called  blue  anticorrosion  (ground  glass  and  oil 
cliiefly),  or  coated  over  vrith  the  pyrolignous  liquor  from  the  gasworks,  such  fences  are 
not  obtrusive,  and  less  liale  to  suggest  ideas  of  limitation,  confinement,  restraint,  &c., 
than  walls  or  pales.  Silarly  characterised  fences  may  be  composed  of  connected 
hurdles  (Jg.  487),  which   are  valuable,  and  probably  the   cheapest  of  all  fences  in 
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dlYiding  rich  and  extensTe  pastures,  rodi  as  a  pavk  let  out  to  a  fiumer  for  several  yean* 

II 


grazing.     For  poultry,  or  for  excluding  hares,  rabbits,  &c.  the  lower  part  of  such  fenoea 
u  covered  with  a  wire  netting.  (Jig,  488.) 


Sdbsvct.  5.     fTaU  Fences, 

S056.  WaR  fences  are  constructed  of  different  sorts  of  materials,  and  are  of  various 
kinds.  They  are  for  the  most  part  good  fences,  though  some  of  th^m,  .as  thosa  pf  the 
earthy  kinds,  are  not  by  any  means  durable,  and  thei^ore  should  not  be  formed  wheie 
better  sorts  can  be  used.  In  the  constructioQ  of  walls,  it  is  essential  that  tl^  atones  be 
either  taken  from  a  quarry,  or  consist  of  the  largest  land-stones  brokeii  in  such  a  manner 
as  to  have  a  good  flat  surfiice,  in  order  that  they  may  bind  well ;  that  Hifej  be  built  by 
masons,  and  well  pinned ;  that  they  have  as  diy  and  deep  a  foundatioa  as  posfdble,  in 
order  to  guard  against  frosts,  &c. ;  that  they  be  made  wide  at  the  bottom,  a^d  tapering 
upwards  to  about  the  breadth  of  ten  inches,  when  the  copiAg  is  to  be  appli^  ;.  tluft  the 
coping  consist  of  materials  that  cannot  be  readily  overturned  or  removed,  as,  upon  the 
manner  in  which  it  is  finished,  much  of  the  future  value  aad  dwrabiiity  of  th^  •  wall  wfll 
be  found  to  depend. 

3057.  Dry  stone  walls  are  of  three  kinds :  those  constructed  of  round  stones  gathered 
from  the  fields,  and  coped  with  turves ;  of  quarried  stones,  upon  which  some  pains  have 
been  bestowed  to  put  them  into  proper  shape ;  and  the  Galloway  dike,  so  depominated 
rom  its  being  originally  used  in  that  country. 

306&  Tke  watt  or  Ske  made  with  round  or  land-stones,  by  Ubouren,  and  covered  with  a  coping  of  tori; 
If  a  very  indifferent  fence.  In  most  instance*,  it  is  not  only  very  iU  constructed  as  to  shape,  being  of  one 
unirorm  thickness  Arom  top  to  bottom,  but  the  stones,  firom  their  round  figure,  do  not  present  a  suffldent 
surface  to  each  other  to  bind  and  give  stability  to  the  building.  This  fence  has  long  been  known,  and  is 
still  very  common  in  the  remote  parts  of  the  country,  upon  estates  where  the  first  rude  essay  is  nuule  in 
the  way  of  improvement,  and  where  masons  cannot  readily  be  had.  In  such  situations  it  has  a  two-fold 
benefit ;  the  surface  is  cleared  of  many  stones  that  would  otherwise  have  presented  a  considerable 
obstacle  to  its  cultivation,  and  the  field  is  at  the  same  time  enclosed :  but,  though  these  obiects  are  aooom- 
plished  for  a  time,  their  benefit  is  not  permanent,  as  the  wall  is  perpetually  tumbling  dowq^  even  the 
cattle  rubbing  against  it  make  considerable  gaps  in  many  places;  and  in  that  way,  great  trouble  and 
expense  are  annually  required  to  keep  it  in  repair. 
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squarriedL^ 

Sut  together  by  skilAil  masons,  broad  at  bottom,  tapering  grs. 
ually  upwards,  and  finished  at  top  with  a  substantutl  coning, 
has  a  very  neat  appearance,  and  has  been  known  to  last  uim 
and  even  forty  years  without  repairs.  A  good  foundation  u 
highly  essential  in  the  construction  of  this  ftnce :  ftom  nine  to 
twelve  inches  is  the  ssullest  depth  that  it  should  be  below  the 
r  common  surface,  especially  if  the  soil  is  open  and  porous ;  and 
the  Urgest  and  heaviest  stones  should  always  be  laid  undermost 
The  best  dikes  of  this  kind  are  now  built  solid  ftom  bottom  to  top,  and  coped  with  stones  resting  upon 

others  prelecting  beyond  the  width  of  tHe  dike.    (C.)  „,^    ^„ax,      .  ^    n   i««.j 

4QO  3060.  2»«6fa/towivWteor«>a«0!^.490.)ispnnclpallyenmloyed 

^^^  for  enclosing  high  grounds  that  are  depastured  with  sheep,  for  the 

confining  of  which  it  seems  wsil  calculated.  Fnm  two  foet  to  two 
and  a  h^f,  at  the  bottom,  it  is  built  in  a  regular  compact  manner 
with  dry  stones,  in  every  respect  the  same'as  a  dry  stone  wUl  witH 
a  broad  bue,  tapering  gradually  upwards :  the  building  is  then 
leveDed  with  a  course  offlat  stones,  laBcmbling  a  cqping,  in  such  a 
manner  as  that  these  flags  or  fiat  stones  shalfpiBject  two  or  three 
inches  over  the  wall  (Hi  each  side:  '  Abdfe  theie  Bat  tftoneils  Wda 
course  of  rumi  round  enei,  placed, -upoii  ee^  oth«r«|n  a.  way 
secure  enouglf  to  give  stability  to  the  buMng,  but  «t  tbesame 
Ume  so  open  as  to  leave  a  considerable  vacuitv  between  each:  *y  whfdh^toesiisa  '^«gff«iS.^J^^ 
to  the  UgK  and  wind,  which  blows  through  them  wHh  a  violent  whlsttlng  m*e.  ^/^^^SSJnn 
of  the  building  is  g«wra»y  raised  three  feet  above  the  regular  RJrt  of.iti  ip»*U^y  ^l?iSf,»E*SShhS 
it  terminates  fn  a  top  of  about  nine  inches  broad,  erery  coarse  of  the  rough  stones  befag  «nw^|f '  *«*»  Jj** 
Immediately  bencatfi  it  Its  tottering  appearance  is  So  Well  Tsakulated  to  |»rev«it  sheep,  cattft%  or  other 
animals  tt&m  approaching  it,  that  it  is  seldom  indeed  that'any  attopi*  is  made  «?» Jesp  ovctJL  This 
circumstance,  together  with  the  ease  with  which  th«  stones  are  procured,  in  most  of  the  tituationf  where 
the  Galloway  dike  u  used,  renders  it  a  valutfile  fence. 


Book  IV.  WALL  FENCES.  497 

306 1 .  Sione  and  fimt  walbt  in  order  to  be  durable,  should  have  a  good  foundation,  deep 
enough  to  prevent  them  from  being  hurt  by  frosts,  with  a  broad  base,  tapering  gradually 
upwards.  This  fence,  when  properly  executed,  is,  next  to  hedges,  the  most  durable : 
it  is,  however,  very  expensive ;  and  its  superiority  over  Che  dry  stone-wall  is  so  trifling 
in  point  of  dMrabiUty,«s  to  render  the  latter  the  more  eligible,  being  much  cheaper,  and 
answering  eveiy  puqMMe  of  a  £enoe  equally  weU.  For  the  building  of  this  wall,  stones 
taken  from  the  quarry  aM  to  be  prefened  to  the  common  land-stones;  for  though  a 
mason  may  be  ablesto  remedy,  in  some  measure,  the  inequality  of  surfrce  in  land-stones, 
by  mixing,  plenty  of  lime  with  them,  yet  experience  proves  tliat  walls  made  with  such 
stones,  notwithstanding  every  care  on  the  pait^Of  tlie  builder,  are  much  less  perfect,  and 
bust  a  much  ihokte?  time,  than  where  quartied  stones  tav  employed.  Tliis,  like  every 
other  stone  fence,  should  be  secured  at  the  top  with  a  substantial  coping.  Stone  fences 
of  every  description  not  only  form  complct^^cndosures  at  once,  and  by  that  means  allow 
the  proprietor  to  enter  into  immediate  possession  oCsyery  advantage  that  can  arise  from 
t9F  enclosing  of  l|is"fields,  but,  by  th^-litcle  ropm  they  occupy,  a  considerable  portion  of 
k»A-i» sartdL" '    ^.— — '       ' 

4BeSt-Iu  Uie  cuuff  VUIM  l^miii  Wlidkii  andctof^,  tilt  ^y  iJ'uMd  Uke  limok  "nd  <•  meant  to  sniwer 
tin  tame  puipoce  It  reauirci  sleDder  oh«rvatioD  to  coBTiace  intelligent  persons,  that  a  wall  made  with 
mash  matcrlab  in  tbejordinary  way  cannat  be  a  durs|ile  ¥k\4 ;  for  If  the  clay  mpde  use  of  in  building  the 
ftl^e ha« been  very  lODtct,  the ■ummer'a beatiriffwy  It aotinuch  a«  to  leave  oop«lderaUe  cbannt  in  the 
bunding  £  these  chati^  mii^qfi^i|raly  degme  manj  of  ♦»«  H'THMf  1*»rf  —|i|v»>t  «bich  they  vequlrc, 
■Uli  III  III  111  way  endanger  ttie  DUntflbg.  This,  however,  ill  not  the  only  inconvenience  with  which  thla 
Uad  of  wall  ii  attended ;  the  elftct  of  the  summer '•  sun  upon  the  day  parches  it  so  completely,  that  when 
the  wet  weather  commences  about  the  end  of  autumn,  it  absorbs  the  moisture  Uhe  a  sponge,  and  if  it  is 
oveMen  bv  frost  while  In  thft  states  the  fabric  swella,  borsts,  and  tambles  dowik 

lOGS.  iVaas  (^ttone  and  clay ,  darned  with  lime,  ditf^r  in  no  respect  ftrom  that  described,  qxoept  in  the 
barling  ot  dashinc  that  is  given  them.  Where  that  operation  Is  well  performed,  and  at  a  proper  season  of 
the  year,  the  ooatLig  of  Ume,  by  preventing  the  entranee  of  moialun,  wUI  add  greatly  to  the  durability  as 

'  r  in  thu  way,  where  the  day  was 


well  as  beauty  of  the  wall:  so  much.90,  indeed,  that  some  fi 

properly  tempered,  and  did  not  contjdn  too  much  moisture,  and  where  a  barling  or' dashing  of  lime  was 

aAarwards  given,  nave  been  known  to  last  nearly  as  kmg  as  walls  made  enthvly  with  stone  and  lime. 

9064.  The  dry  tt(me  wall,  Upped  with  Ume.  diAis  tnm  the  ordinvy  dry-  stone  wall,  in  having  about  two 
or  three  inches  of  it  on  each  side  lipped  with  Ume,  which  gives  it  the  appearance  of  being  built  cntirdy 
with  scene  and  lime  Where  the  external  appearance  of  a  fence  is  an  object,  something  is  gained  by  thb 
leaetice;  In  point  of  real  duration,  however,  it  seems  to  possess  very  Uttle  advantage  over  the  cobbidoo 
dlfstone.wail,  which,  wheq  prwerlv  executed^  lasts  equally  Iqag* 

iOSS.  Dry  atoae  multy  lipped  and  Aor/lffiL  are  much  me  same,  nothing  more  being  added  than  a  harling 
ei8dB«hU%«flinie  after  the  ether  woik  la  Vniahed:  this  addition  is  to  be  oohsMered  merely  as  an  improve. 
"■Ifntffvan  Uieii^appeaiapoe^  and««t a*  vatributiog  tstiacassw  tlieir iiliUtr,or  rendei  themmoce durable 
as  fenccsw 

d06&  Dry  atone  walls,  pimued  and  harM,  are  much  the  same :  the  mason  only'  carefully  pips  or  fills 
i^alitlte  taassildbgatlhebiilllBi  siHIi  siaall  atones,  afler  tteV  have  been  built  in  the  ordinary  way. 
and^ifter*' ^4*  clashes  (^  harls  them  /niee  with  lime  The  pinning,  bv  aUing  up  cvfry  vscantapaoa,  and 
afftrding^'complete  suyport  to  the  stones  In  every  part  of  the  surface,  adds  considerably  |o  the  durability  of 
tli^Mi(MSng.^ind  the  harling  afterwards  giree  the  whole  a  finished  substantial  appearance,  which  renders 
them  at  (Mice  agreeable  to  the  eye,  and  lasting  as  fbiaesL 

50CT.  The  dryuonewqli^  udth  a  ^ki  paUng  upon  the  top,  is  sometimes  made,  and  for  particular  purposes 
ansims  ir^,  and  Has  a  handsome  appearanee  when  w«n  executed. 

adSB.  'Brick  wails  are  seldom  had  recourse  to  ftor  ordinary  endosures,  except  in  situations  where  stones  are 
extr«nely  scarce  (as  is  the  case  in  some  counties),  and  (br  pkasure-grounds  and  for  pftrk  or  garden  walk. 
In  NotfiKghSmshire,  we  have  diserved  brick  walls  of  open  work.  In  the  manner  of  the  walls,  of  Mae- 
I*bKn%  dunsplts ;  but  the  tigsag  brick  Wall  we  thoold  tfiuik  preferable  as  a  field  wall.  (See  Sne.  (/  Qard. 
}lijii  (9ariL  Ma^  voir. -p. ^) 

,  ^  8069.  Frame  vallt  are  constructed  in  Hie  following  manner :  — >  A  frame  of  deal  boards, 
of  a'wi4th'and  h^ght  proportioned  to  that  of  the  intended  fence,  is  placed  upon  the  line 
in  which  it  is  intended  to  be  made,  a  proper  foundation  having  been  previously  dug ; 
-file  fhime  is  then  filled  witii  stones  of  all  sorts,  gathered  principally  from  the  acyoining 
fields :  when  the  frame  is' filled  to  the  top  with  such  s^onea,  »  quanlity  of  liquid  mortar 
19  poured  in  amongst  them,  sufficient  to  fill  up  every  interstice ;  the  whole  is  suffered  to 
lemain  in  that  state  till  it  is  supposed  that  the  mortar  has  acquired  a  suitable  degree  oi 
fiimness  to  give  stability  to  the  building,  which  in  sununer,  when  the  weather  is  warn 
and.d^,  will  not  require  above  a  da^  or  two.  Hie  Amm  ig  t^m  removed,  and  placed 
a  little  farther  on  in  the  same  line,  m  such  a  manner  as  that  one  end  of  it  shall  join 
inmiediately  with  that  part  of  the  work  from  which  it  had  been  removed.  In  this  way 
the  line  of  fence  is  gradually  completed,  which,  when  the  lime  is  of  good  quality  and 
well  mixed  with  sharp  sand,  and  the  proper  pains  taken  to  incorporate  it  with  the  stones, 
presents  a  smooth  uniform  surface,  and  wUI  doubtless  form  a  substantial  and  durable 
fence. 

9070.  Titrf  walls  are  met  with  in  almost  every  upland  or  hilly  district  throughout 
Britain,  and  for  tcmi^orary  purposes  are  found  very  useful.  In  a  variety  of  instances 
this  sort  of  fence  is  used  for  enclosing  fields,  and  is  practised  for  that  purpose  to  a  very 
considerable  extent;  in  others,  however,  it  is  used  for  the  formation  of  folds,  pens,  or 
other  places  of  confinement  for  cattle  during  the  night.  In  general,  the  fence  is  made 
with  turf  only,  pared  off  from  the  adjoining  surface,  and  used  without  any  mixture  of 
earth;  in  other  cases,  the  wall  consiste  of  a  facing  of  turf  on  each  side,  while  the  space 
between  is  fiUed  up  with  loose  earth.  For  a  fold,  this  fence  answers  extremely  well ; 
but  for  endoeing  a  field»  or  indeed  any  other  purpose  where  durability  is  required,  it 
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should  never  be  used,  as  from  the  moment  it  is  finished  its  decay  commences,  and    ^ 
pains  or  attention  will  be  able  to  keep  it  in  repair  after  it  has  stood  two  or  three  yean. 

307 1.  Stone  and  lurfwaJUs  are  also  very  common  in  many  situations,  where  better  and 
more  durable  ones  could  be  made  at  equal,  perhaps  less,  expense.  In  many  instances, 
however,  they  are  employed  from  necessity,  where  lime  b  eitlier  very  dear,  or  not 
obtainable  at  any  price. 

3072.  Mud  walls,  wUh  a  mixtwre  of  straw,  were  formerW  frequent  in  many  place*,  not  only  for  mirround- 
ing  fliiUiU  enclosures  and  stack-yardL  but  also  for  the  walls  of  farm-hoiues  and  offices,  and  for  subdividing 
houses  into  different  apartments.  iVben  either  the  outside  walls,  or  the  inside  divisions  of  a  house, 
are  to  be  made  of  these  materials,  the  custom  is,  to  take  a  small  quantity  of  straw,  and  incorporate  it 
with  a  sufficient  proportion  of  clay ;  the  straw  in  this  case  answers  the  same  purpose  as  hair  in  lime, 
plaster.  When  a  sufficient  number  of  small  masses  are  made,  the  worii  is  begun  by  laying  a  stratum  at 
the  bottom  of  the  intended  wall :  this  being  done,  and  the  diff^ent  pieces  firmly  kneaded  or  woriced 
together  with  the  hand,  a  flat  deal  board  is  applied  on  each  side,  which,  being  properly  pressed  and  rubbed 
against  the  building  \\\  a  horitontal  direction,  not  only  serves  to  consolidate  the  work,  but  gives  it  a  degree 
of  smoothness  and  uniformity ;  successive  strata  are  added,  till  the  wall  is  raised  to  the  intended  height, 
care  being  taken  to  taper  it  gradiuilly  upwards.  Wails  made  in  this  way,  if  i»operly  constructed,  will 
last  for  many  years ;  and,  if  dashed  or  harled  with  lime  at  a  proper  season  of  the  year,  win  have  an 
^>pearance  no  way  inferior  to  such  as  are  made  with  stone  and  lime ;  along  with  this  addition  to  their 
appearance,  the  harling  or  dashing  with  lime,  if  properly  done,  will,  by  preventing  the  access  of  mcrfstur^ 
render  them  much  more  durable 

3073.  Rammed  earthy  or  enpisS,  walls  are  very  common  in  France,  both  as  fences  and 
walls  for  buildings.  They  have  been  described  at  great  length  in  the  Communicatioiu 
to  Ike  Hoard  ^  Agricultwre,  and  in  other  works,  and  tried  in  various  parts  of  this  country 
with  tolerable  success,  though  they  are  by  no  means  suited  either  to  our  moist  climate,  or 
degree  of  civilisation.  In  constructing  them  the  earth  is  previously  pounded,  in  order  to 
crumble  any  stones  therein ;  clay  is  added  in  a  small  quantity,  about  one  eighth  part. 
It  is  all  beaten  and  mixed  up  together  by  repeated  blows  with  a  mallet  about  ten  inches 
broad,  ten  or  fifteen  inches  long,  and  two  inches  thick.  "Die  earth  being  thus  pre- 
pared, and  slightly  wetted,  the  foundation  of  the  wall  is  dug.  This  is  laid  with  stone ; 
and,  when  it  is  about  one  foot  high  above  the  surface  of  the  ground,  planks  are  arranged 
on  each  side,  and  the  space  between  filled  with  the  earth  intended  for  the  wall,  which 
is  strongly  beaten.     Ttus  method  is  continued  successively,  till  the  wall  is  completed. 

3074.  Stamped  earth  waU$  are  the  invention  of  Fran9ois  Coiuteraux.  Earth  prepared 
in  the  same  manner  as  for  rammed  walls,  is  put  into  a  mould  or  - 
box  of  any  size,  generally  that  of  the  proposed  wall's  thickness  in 
width,  one  or  two  feet  long,  and  about  one  foot  high.  (Jig.  491.  a  ) 
Hie  mould  is  a  strong  (Mken  or  iron  box,  and  the  earth  being 
placed  in  it,  is  compressed  either  by  the  action  of  a  press  acted  on 
by  a  lever  or  screw,  or  a  stamping-engine  similar  to  the  pile-driver 

^gi  ,      OT  great  forge-hammer.      The  stone,  or  solid  body  of  earth  (6), 


JB 


'V'     thus  acquired,  is  then  used  in  the  same  way  as  common  hewn  stone, 
\   and  either  bedded  or  merely^jointed  with  lime-mortar ;  it  is  then 


washed  or  harled,  both  for  effect  and  duration.  Various  machines 
for  forming  bricks  and  stones  for  the  ordinary  purposes  of  building 
fence  walls,  and  sheds,  and  other  buildings  of  one  story  high,  may  be 


found  in  the  eighth  and  ninth  volmnes  of  the  Mechamc**  Magaane. 


Chap.  V. 

GaUi  and  Bridges  appropriate  to  Agriculture. 

3075.  The  gate  may  be  considered  as  a  movable  part  of  a  fence,  or  as  a  frame  of 
timber,  or  iron,  readily  moved,  and  calculated  to  give  a  convenient  inlet  and  outlet  to 
enclosures.  Gates  may  be  considered  in  regard  to  the  principles  of  their  construction 
and  fixing ;  the  materisds  of  which  they  are  made ;  and  their  different  kinds. 

3076.  With  respect  to  construction,  the  great  object  is  to  combine  strength  with  light- 
ness. The  absolute  strength  of  materials  depends  on  their  hardness  ana  tenacity.  A 
gate,  therefore,  consisting  of  one  solid  plate  of  wood  or  iron,  would  seem  to  require  most 
force  to  break  or  tear  it  in  pieces :  but  this  would  not  be  consistent  with  lightness  and 
economy,  and  in  the  use  of  such  a  gate  it  would  be  found  to  open  and  shut  with  more 
difiiculty  than  one  less  strong.  The  skeleton  of  a  plate  of  wood  or  iron  is,  therefore, 
resorted  to  by  the  employment  of  slips  or  bars,  disposed  and  joined  together  on  mechanical 
principles.  These  principles,  applied  to  carpentry,  direct  the  use  of  what  are  called  ties 
and  strutts,  in  the  judicious  composition  <^  which,  as  far  as  construction  is  concerned, 
consists  the  whole  art  of  carpentry.  A  tie  (Jig.  492.  a)  is  a  bar,  or  piece  of  timber,  so 
placed  in  a  structure  as  to  resist  adrawing  or  twisting  power ;  Astrutt  (6)isone80  placed 
as  to  resist  weight,  or  whatever  has  a  tendency  to  press  or  crush.     The  horixontal  bars  of 
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a  gate  are  all  ties;  the  diagonal  and  perpendicular  ones  strutts.  On  the  judicious 
combination  of  these  ties  and  strutts  depends  the  absolute  strength  of  the  gate ;  and 
on  their  lightness,  and  on  the  general  form  of  the  gate,  depends  its  adaptation  for 
opening  and  shutting  by  means  of  hinges. 

S077.  The  consh-uction  of  a  gate  best  adapted  for  opening  and  MhtUting  is  next  to  be 
considered.  All  gates,  after  being  hung,  have  from  their  gravitation  a  tendency  to 
deviate  from  their  original  position,  to  sink  at  the  head  or  falling  post,  and  thus  no 
longer  to  open  and  shut  freely.  If  the  construction  and  hanging  of  the  gate  were 
perfect,  this  could  not  possibly  take  place ;  but  as  the  least  degree  of  laxity  in  truss- 
ing the  gate,  or  want  of  fimmess  in  fixing  the  post  in  the  ground,  will  occasion,  after 
frequent  use,  a  sensible  depression  at  the  head,  it  becomes  requisite  either  to  guard 
against  it  as  much  as  possible  in  the  first  construction,  or  to  have  a  provision  in 
the  design  of  the  upper  hinge  {Jig,  493.)  for  rectifying  the  deviations  as  thev  take 
place. 

SfflS.  In  order  to  understand  the  construction  best  ealevlated  to  resist  depression^  suppose  ■  gate  hung, 
and  resting  on  its  heel  (Jig.  ^9i.e)  acting  as  a  strutt,  and  maintained  thereby  its  upper  hinge  {d)  acting  as 

a  tie,  then  the  bottom  rail  of  the  gate  considered  as 
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representing  the  whole,  becomes  a  lever  of  the  second 
kind,  in  which  the  prop  is  at  one  end  (c),  the  power  at 
the  other  (g),  and  the  weight  placed  between  them  In 
the  line  of  the  centre  of  sxavitv  of  the  gate  (0-  Now» 
as  two  equal  forces,  to  hold  each  other  in  equilibrium, 
roust  act  in  the  same  direction,  it  follows  that  the 


power  acting  at  the  end  of  the  lever  (g)  will  have 
most  influence  when  exerted  at  right  angles  to  it  in 
the  line  Og  e) ;  but  as  this  cannot  be  accomplished  in 
a  gate  where  the  power  must  be  applied  obliquely,  it 
foUows,  that  a  large  angle  becomes  requisite ;  that  the 
greater  the  angle,  the  greater  the  power,  or,  in  other 
words,  the  less  the  strain  on  the  construction  of  the 
sate,  or  the  less  the  tendency  to  sink  at  the  head. 
The  half  of  the  ri  *"        *    '         *  '* 

limit,  bv  which, 
weigtit  in  equilibrium, 

be  as  the  side  of  a  square  of  the  length 
lower  bar  of  the  gate  {g  c),  then  the  power  requisite 
to  eflbct  the  same  end,  when  acting  at  an  angle  of  45 
degrees,  is  as  the  diagonal  to  this  square  ig  k).  By 
changing  the  souare  to  a  parallelogram,  the  rela- 
tlve  proportions  will  still  be  the  same,  and  the  advantages  and  disadvantages  will  be  rendered  more 
obvious. 

StfJ9.  WaisteU  and  Parker  have  paid  great  attention  to  the  construction  of  gates  for  many  year^ 
More  than  filly  years  ago,  Waistell  circuUted  among  his  friends  plans  for  omamenUl  gates  with  semk 
oval  and  semicircular  braces,  and  such  gates  {fig.  49&)  have  now  become  general  Pwker  has  directed 
hb  principal  attention  to  the  hansings  and  fiutenings  of  gates  i  and  hU  forms  of  latches,  hinges,  &c.,  a« 
welfas  his  turnpikcgates  Lfig.  490.),  are  abo  very  general  ,     ,  ^. 

aOSa  The  construction  qfffie  gate  U  thus  given  by  WaisteU.     The  bead  ifig-  «&  a)  and  bee!  (A)  are  to 


'--.d 


be  fanned  of  oak,  and  the  ban  and  braon  of  foraign  fir. 
aoade  a  little  thidcer,  bat  thebrewlth  should  remain  the  tai 


*  If  inferior  materials  are  used,  they  may  bt 


B 


inches 


The  heel  of  the  gate  to  be  about 

The  hcM)  of  ditto 

The  top  rail,  or  bar,  vertical  pieee     • 

Ditto  horisontal  piece 

The  bdMam  bar     . 

The  other  four  bars,  and  the  fburbraoes    .       .  _, 

The  dimensions  in  column  under  A  are  taken  on  the  llMe  of  the  gate ;  those  in  the  column  under  B  are 
taken  in  the  dtractioa  of  its  thicknesi.  Narrow  and  thick  bars,  when  braced  as  in  this  design,  are  stronger 
than  broad  and  thin  ones,  containing  the  same  qtiantity  of  timber,  and  they  also  oppose  a  less  surface  to  the 
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winti  The  two  pdnti  in  the  heel  arth^fatp,  to  whkli  thip  tliinihScs  are  futennl,  miy  be  rDniEdcred  « 
firiiT  Qt  fixed  pomti,  Frum  theiepoiiitSj  vii.  1  and  ^,  i  j5/f.  Ifrt. )  twcj  brace*  pffltt?td  to  4  jwd  3  in,  the  middle  d 
theU^uom  Aiid  foj*  b*r»,  and  l>ein^  there  »eckin:!d,thcaHibecqi*tffiit*jdj]OLtitji,  and  from  thcte  iitd  puirkti,  vit 
4  »ikd  :},  two  ixju'ti  iircH.'i^eii  to  if  and  6,  lixinjt  thou:  iMJint4.  'i'he  gate  it  thu4  doubly  br«c«l;(  vn.  ifTom  Eijr 
top  of  the  }ieel  to  the  to[i  of  the  lieod*  b;  iot'*i]*  of  the  br&eet  1^  +,  ^nd  4,  5;  ood  from  tJie  boitnm  of  the 
hct'l  to  lhi>  bottoi^  iif  the  head,  L>>'  meinf  of  the  brjiceis  ^  3,  und  3,6,  Qu  eneb  lidc  of  thej^ate  are  EiM 
brocen,  and  thou?  paraltel  to  iwcJi  oiher.  Tb**  br*£?t?  iiracc«dUiii  (Voni  the  bottom  of  the  h*el  of  the  gate, 
and  that  which  i»  (tit-ALlel  to  it,  as  alio  the  bottom  bar,  aneaJJ  ftrained  in  ihe  way  orcoiupreuiun  ;  and 
the  brace  rToceeding  from  the  top  of  the  btft?!,  and  the  othi»r  hrace  which  if  pariliel  to  Itt  and  aUo  the  top 
'bvif  arv  «li  AttAin^d  \n  the  way  of  eKtcnilaqi.  Tlie  «|raiiu  in  tbii  irate  being  none  Df  tbc:m  tTaniTCEVt  lE>^t 
all  kcigitudinal,  it  vnuM  tuypsfXi  «  vait  weight  at  ita  heailg  wUhoot  having  itn  form  jtltcfed.  All  the 
tmcei  Mvvi?  thu  double  |mr\jciie  of  keei-Mng  the  sate  in  it*  due  form,  and  of  shortening  the  beartn|{fl  cf  tho 
ban,  and  tirengthenicig  them.  Yw  gate*  bavel««  tiinbeT  iij,  their  bracct,  and^fwrhapi,  in  no  other  way 
can  a  gate  he  to  rinnl^r  brac-etl  with  ho  smeU  a  cj^jantitj  ortinaber.  At  3,  4^7^  and  S,  iwo  brofei  and  a  bit 
of  the  gate  Hfe  tinnljr  icrrwed  tng^f her,  by  mi>JL]l  Of  TTlfl  Il'llll  knd  iifW^lllfH.  ^t  the  oihtr  ptilnti,  when; 
ddLjf  omc  brace  citMjei  s.  Lkar,  cumuion  Kiitu-ii'iili  nte  um^,    To  rcfliit  the  preaniiv  of  hiiNivy  cattJ^  ;i  bar,  or 


boardt  about  m\x  inehe»  brthod  and  oiie  tocli  and  a  quarter  thick, thouW  !iekid  i*lth  iti  br«d  fiile  upon  th« 
tcrp  Liqi-  i^sa^  tfectiofi  |t  C.i,  jnd  tiled  thert'Tia  by  in4i40i  of  tho  qidi  of  the  bracciln.  the  mUldleiarHi  by  the 
head  and  heel  of  the  pto  lit  the  two  cddi  of  it.   Th  im  board  wlI)^  to  |h^  pM^ti&n,  rifciti|:  gb^t  tlwr  wune  bmi- 


■OEit^kl  preuufc  as  a  thick  top  bar  threeiixhei  and  a  h^lf  t^dSfe]  atuiough  .    . .   _.. _ 

ttjnbi'r.  It  it  neceHnry  that  the  lower  Hart  af  a  QcKt  or  fold  g«te  choukl  be  ^MfRciently  cloae  taprewot 
pigf^  Umbt^  AC-  from  gcttm^  tbrough  j  but  ihe  d'utancet  tjetweeti  the  upper  b&ra  Ahould  be  gt catw,  that 
It  may  t>e  conatrui  ted  *itbout  either  witictevtary  wood  or  wtMvht  In  order,  therefore,  to  arrange  the 
Iwn  to  that  the  Incn^ie  of  their  diitanun  may  be  uniformi^the  following  rule  may  li,:  »ervireable  ^—  1'Iiq 
htight  bitireen  the  bottom  bar  and  the  tti^  bar  being  giveii^  the  poiition  of  thg  utber  fDui-  baiJ|  or  for  any 
^   rof  bAr%  maybe  Cciund  ^  Lbus^tuppoK  a1  thegtrca  height,  to  which  the  width  or  an  Inter, 

tcedjate  bar  ii  addcd^  at\c  half  oti  the 


4^ 


^m^^      : -      .tOfb b«r,  and  the  other  baU  olei  the  bot^ 

^.— ^  locn  bar.      lint  bai:  mujt  itlwayi  be 

'  txaetly  in,  the  middle  betu'een  thete 

two,  Mt  at  €,  to  which  the  braes,  at 

their  crouing,  are  to  be  boltffl.     In 

_  thii   d^ign   another  bar  if  requlriKl 

'"  ' '""    ■*  between   a  and  c ^  ai>d  two  ban  be* 

twcen  c  and  t;  that  is.  the  whole 

'■%L_  diitancp^^A,  J4  to  be  d]vfd«dintoAfe 

'<  i^J  P*!^!  '^  ^  '^'^l^r  progreuion  to  eadu 

"^H^   ^*,  cthtf.      Drtw  any  blue,  eri/, and  Jrom 

^      ^'^^  ''-.  tf,   iet  off,  of  any  length,  hve  equal 

^x.^    '^''v  ^^1,.  dlviciotu  i    from  the  fecond  dLTision 

*    -■^-.A^^-^^y--^-^  draw  a  line  through  r.  In  thedirec^ 

tlofi  <,    and  from  the  littb  diviiion 


■r^.»^:*-iw:^safi*>#     draw  a  bne  through  *,    alto  in  the 
'"^  directions,  where  the  two  linci  will 


3«^ 


crot* ;  then  from  the  diTifion  1,  3^ 
■atd  4^  draw  other  Unts  to  r,  the  point  lait  found,  arid  where  thete  tlnet  rrou,  the  line  o  6  will  be  the 
poiitian  of  the  centres  ef  the  breadth  of  the  arher  ban.  From  the  centre  of  eagh  bar,  thui  foimd^  mark 
cfTbalf  th{.>  Irngth  oT i-^ch  [iiartjce,  ^nd  ^^lu'tlu'C-  the  imh  be  uf  the  lame  wildth  a  i\\t  mOTticea,  orteooTied 
«kb  an  eoual  uiotilder  On  their  upper  and  lower  edgei,  they  will  be  all  in  a  regular  prognffioD  j  or^  Iq 
^iianbeit,  if  the  distance  a  Abe  dirided  into  110  equal  parts;  ,  . 

The  First  distance  from  B  will  be  16  of  those  parts   1 

Second        -       -       -       -    18     -      -     -       }  86  1 

Third 81    ....      J         V  110 

Fourth       .       .       .       •S5...'l|»l 

Fifth 30-.--      J* 

The  progresslTe  diflbrenees  between  the  distances  being  8,  ^  4,  and  5,  the  three  first  belnff  equal  to  the 
tvo  last,  and  the  wliole  equal  to  one  hundred  and  ten.  But  if  adUusted  in  the  proportioB  of  the  flillowinff 
numben,  the  whole  height  A  B,  being  divided  into  thirty  equal  parts,  tb«  ban  at  the  bottom  of  the 
gate  wiU  be  a  litUe closer: 

The  First  distance       .... 

Second 

»      i  Third   ..'...- 

Fourth 

Fifth 

Thete  numbers  hire  one  at  a  rommoin  diffbrenee.  1  f  tbete  raili  hare  ihoulder&t  sod  are  pinned  lo  as  to 
jdBiWthcm  dose  ta  the  head  and  heel,  thi-^F  will  be  better  th:in  without  ah oulderi.  The  nini  tbould  not 
be  exactly  in  the  middle  of  the  bri^dth  of  the  bi>tid  and  hecl^  but  t^parer  the  Itiner  edg^e,  that  the  pl^eee  of 
wood  between  tbt-  [<iii-hQle  ^nd  the  end  of  ihe  raili  may  not  be  to  liable  to  ipht  out. 

9081.  **0n  tAe  hsinjwtnfi  ^J^atn,  When  gatei  ar^  hunfi  to  open  one  way  only,  their  heelt  and  heads 
generally  rest  a^'.iiiiii't  the  hanging  itid  falling  pos^t^  and  are  about  fin  ioehet  longer  tlion  the  D(>cnitig  ;  but 
wlien  they  are  hunjj  ,iccr!TTding  \o  thit  detipn^  gat*^  njay  h^  made  one  foot  shorter,  or  lin  inchea.  les*  than 
the  opening;  and,  niHdeqUL-ntly,  thi^y  are  li^'iter,  etronger,  ard  kss  expettEkve.  The  bptl  may  be  thr« 
indies  and  a  half  from  thi  hAnging-pnt,  and  the  head  two  inchet  and  a  half  AiJm  the  filbngpotL  When 
the  two  hooks  in  t]K>  hanging-jxiflt  are  pljiced  in  the  tame  iierpendicular  line,  a  gate,  liike  a  door,  wiH  reit 
in  any  position  to  whu-h  it  may  t>e  op£-ned  ;  but  in  order  that  a  gate  may  «hiit  it*plf  when  throwti  rnkn^ 
the  hook  must  ncrf  Im?  i  ri  the  Mine  perpcndirular  line,  Bud  the  farther  they  are  nut  of  it,  the  greater  liSilJ  \x. 
thqfbroewith  which  the  gate  will  ciMe,  The  foltowing  ii  a  loethod  of  fixing  the  hooks  and  eye*,  or 
thnnUes,  to  answrr  \\n*  pt]rpo9e:«-Suppo«ing  the  hanging-post  to  be  set  perpejidjcular.  acid  that  oiif  side 
or Jkce  of  the  gat^'  J^i  iEitendeil  to  be  in  a  tine  with  one  aide  of  the  pcata,  as  shown  in  tJie  engmvin^,  the 
ceotreof  the  uppir  hoi^k  may  be  two  inchi^  and  a  half  from  the  inside,  and  on*'  Inch  from  the  face  of  the 
po^  The  oentri-  uf  the  eyr ,  or  thimble,  for  the  upfter  hook,  in  ay  be  one  inch  from  the  heel,  and  one  inch 
min  the  face  of  tlnf  ^tte.  Ifie  retitre  of  the  lower  hu^  may  tMi';  an  inch  and  a  half  from  ^e  injide,  and 
half  an  inch  from  the  face  of  the  poit  The  eye  ftir  the  lower  hook  may  be  two  inches  ftum  the  heel,  and  hoJ/ 
an  inch  from  the  f^tT,  of  the  ^ate,  Thebett  way  of  fix i tig  the  hooisj  to  wcoden  posU^  is  to  have  shmilden 
to  keep  them  at  tin-  jiro|ier  dijtanc^  and  s  srrFw  nnd  nut  on  the  end  which  is  to  go  intc»  the  t*i*t,  to  which 
thejrsnould  be  tightljf  screwed.  The  eyes,  should  have  «trap<i  to  go  on  each  side  of  the  hedi,  and  along 
the  bottom  and  to[i  raiUof  thcgate  The  straps  for  the  titittoto  eyi^  tnjiy  be  about  six  Inched  long,  with 
two  holes  for  boltt  \  one  at:  the  bolu  to  go  through  the  middle  of  the  heel,  and  the  other  through  theboctom 
T^  and  brace.  'Itie  straps  b.*  the  top  eye  may  be  nine  incht^  long,  with  three  holes  for  bolti.  Blocks 
being  fitted  in  betw(M>n  the  striipt  and  the  bart,  the  nut)  are  then  sctTwi?d  on  the  bolts.  £ye«  of  this 
description,  which  nnijwere<l  very  well,  hsre  bevo  made  of  cost  iron  ^  the  pini  ftnd  screws  of  the  hooka 
were  o<  wrought  iri^iL,  the  other  part  cast.  The  potlLion  of  a  plane  pasti  tig  through  the  centre  of  each  hook, 
ts  shown  in  the  engraving  Ifig  491),  by  the  dotted  line  A  B  on  the  i^ul     If  the  gate  was  opened  lo  B^  It 
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wouU  be  at  iti  bigbeifc  devatloD,  and  would  hare  a  toidenqr  to  fldl  dthcr  way  until  It  arrhrei  at  A,  when 
the  head  wiU  beat  Its  lowest  deacent  If  the  g«te  be  shut,  the  spur  and  catch  prerent  the  head  fkom  fUL. 
Ing  to  iti  lowest  podtkm ;  but  the  tendency  it  baa  to  fidl  to  A,  U  designed  to  anitt  In  keeping  the  gate 
doted.  The  Inm-work  of  the  sate  ought  at  leaat  to  be  painted.  If  the  whole  of  the  gate  be  painted,  the 
appearance  it  greatlT  Improred ;  and  1^  when  minted,  the  wood  be  quite  dry,  it  will  be  ukely  to  but 
longer.  Gates,  In  close  dtuations  under  treeiy  although  painted,  will  sooner  decay  than  gates  not  painted, 
in  open  and  more  exposed  grounds ;  and  thb  circumstance  has,  perhani.  Induced  some  perMms  lo  conclude 
that  the  paint,  instead  of  the  situation  under  trees,  was  ii^urious  to  the  gates.** 
aoaSL  Parker**  compemaikm  kimgejbr  gata  VfJUch  art  ffracft  l»  «ise  {Jig,  405.)  is  an  excellent  oorrective 

to  their  (Uling; 
an  that  is  neoes. 
sary,  when  the 
gate  sinks  at  the 
head,  to  to  screw 
It  up  by  the  nut 

S)  tiU  it  regaina 
I  original  posl. 
tion.      For  road 
and   flurm  .  yard 
gates  the  hinges 
are  valuable  parts 
of  the  consbuc- 
tkm. 
I       aOBSL    A  gate 
'  ikouU  be  $o  kimg 
'  at  to  ,kav€   two 
i  faU* ;  one  to  the 
;  hanging-post,   to 
make    It    catdi» 
and  theotOefto  a^pMht  at  ti^bt  angle  with  the  ^teway,  so  as  tokeep  it  Iblly  o^.     To  eilbct  this  pur. 

fthiir  place '^e  krwer  hook  an  Inch  and  a  half  to  one  dde  of  the  perTwndicular  line, 

I  then  pUce  the  top  loop  or  eye  two  inches  fhnn  the 

_    _     .    ,  hicbes  and  a  half;  thus  I|ung,  the  gate  will  have  a 

tendency  to  shut  tai  erery  position.  A  gate  to  hung  will  have  a  tendency  to  shut  in  etkn  position: 
because  if  the  weight  of  (he  gate  be  represented  by  adiagonal  Uneftomtbe  oeel  to  the  head,  this,  by  the 
resolution  of  fbrcis.  Is  i^esolTable  bito  other  two  linct,  one  perpoidicuhur,  and  the  other  horlaoatal ;  the 


and  the  otherto  a  pMht  at  tight  angle  with  the  gateway,  to  as  to  keep  it  IbDy  orien.  To  eflbct  this 
pdie^'  ha>ing  set  the  host  perpendirabur,  let  a  plumb-line  be  drawa  upon  it :  on  this  line,  at  a  proper  hi 
placethe  hook,  to  that  it  may  project  three  inches  and  a  half  from  the  Ikee  of  the  post ;  and  ati 
▼enitot  distance  bAowthlf  place  the  lower  hook  an  Inch  and  a  half  to  one  side  of  the  perpendicuUi 


and  projecting  two  inches  from  the  face  of  the  post , 

ftoe  of  the  hanging  style,  and  the  bottom  loop  three  baches  and  a  half 


tendency  to  i 

ram  the  lMe|  to  the  head,  this,  byt 
.«»>v<u»nm  VI  iviw^,  »  i^;«uiT.w.o  iuwf  wum  »wu  uiw^m,  uwv  |«c<|/«»uicular,  aud  tbc  othoT  horlaoBtal ;  tm 
former  representhw  that  part  of  the  weight  which  pretseLin  a  peipendicular  position,  ind  the  latter  that 
pert  of  the  weight  which  pretset  in  a  ^orisontal  direction,  and  gives  the  gate  a  tendency  to  shut 
(^wfiUiNM^.  Kep,  63L)' 

9084.  Gcte9  are  generally  constructed  of  timber,  uid  whateTer  kind  may  be  used  it  it 
essentiml  that  it  be  well  aeaaoned,  as,  witbout  attention  in  this  respect,  thmr  are  soon  de- 
ranged  in  tlieir  structure  by  the  heat  of  the  sun:  they  should  also  be  well  and  correctly 
put  together.  Oak  is  undoobtedlj  the  best  sort  of  wood  for  the  purpose,  where  dura- 
bility is  the  object ;  though  some  or  the  lighter  kinds  of  woods,  as  deal,  willow,  &c  will 
often  last  a  great  length  of  time,  as,  from  their  lightness,  they  are  not  so  apt  to  destroy 
themsdTes.  The  lighBter  gates  are  made  towards  the  head  or  opening  part  the  better, 
prorided  they  are  si&ciently  strong  for  the  purpose  they  are  to  setve ;  and  on  this 
account  the  top  bus  may,  in  many  cases,  as  whca«  horses  are  to  be  kep^  be  left  con* 
sidersbly  stronger  than  the  others.  If  this  is  not  done,  they  are  liable  to  be  broken  by 
the  animalg  rm>buig  their  necks  upon  them,  except  where  they  are  made  yeiy  higlil 
Gates  are  generally  made  eight  and  a  half  or  nine  feet  in  width,  and  from  five  to  six 
feet  in  height ;  the  bars  being  three  or  four  feet  broad,  and  five  or  six  in  number.  In 
particular  instancea  a  smaller  bar  is  introduced  between  the  two  lower  ones,  in  order  to 
prevent  small  animals  getting  through. 

S085*  Iron,  both  hammered  and  catt  metal,  has  long  been  in  uie  for  ornamental  gates 
(/;.  496.),  and  has  lately  come  intp  use  in  some  districts  for  fiddgatea.     Their  eligiUlity 


flil^iiid^iadd  onfbikpAce  and  duxahOi^  with  r^Uitioo  to  wood.  /Li  the  ordinaiypricea 
of  wraught  iioKand  oak,  they  will  be  found  of  doubtftd  economy ;  castiron  gates  are 
t66  heav^^ufd  too:^U>le  to  be  broken,  for  a^cultund  purposes. 

S^^..^lcSUj?«9atfc«r1pi2Zar^  shouJkC  in  all  convenient  cases, 

be  formed  of  stone ;  as  this  material,  when  hewn  and  properly  constructed,  will  last  for 
When  fofmed  of  wood,  oak  and  larch  are  the  best  sorts.     The  latter,  where  suit.. 
Kk  S 
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able,  should  be  used  without  removing  the  bark,  which  has  been  found  to  add  greatly 
to  their  durability.  In  some  places  it  is  customary  to  plant  trees  for  gate-posts,  ana 
afler  they  have  attained  a  certain  size  and  thickness,  to  cut  them  over  about  ten  fetlk 
above  the  surface :  where  the  trees  thrive,  they  form  the  most  durable  o£  all  gate-posts 
in  many  instances,  however,  they  fail,  and  much  trouble  is  necessary  to  repair  the 
defect.  Where  the  posts  are  made  of  dead  timber,  they  should  always  be  strong,  and  the 
wood  well  prepared :  that  pcut  which  is  let  into  the  earth  should  also  be  defended,  by 
dipping  it  in  coarse  oil,  or  giving  it  a  coat  of  pyrolignous  liquor ;  and  all  tliat  is  above 
ground  exposed  to  the  action  of  the  weather,  should  be  well  covered  with  one  or  two 
.  eood  coats  of  oil-paint  The  expense  of  this  preparation  is  but  trifling,  while  the  benefit 
18  very  great. 

9067.  The  substance  qfa  gate-post,  according  to  Parker,  should  be  tnm  eight  to  ten  inchosjquarc,  or  for 
very  heavy  gates  a  foot  square  would  not  be  too  larga  If  made  of  still  larger  size,  it  is  better.  The 
steadiness  of  a  gate-post,  he  says,  deiiends  in  a  great  measure  upon  the  depth  to  which  it  is  set  in  the 
ground,  which  ought  to  be  nearly  eoual  to  its  b^ght  Five  or  Ax  feet  are,  in  general,  fullv  sufficient : 
but  the  posts  may  be  kept  in  theu:  pUoes  by  a  strong  frame-work  placed  under  the  ground,  extending 
between  the  potta 

497 
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TT 


3088.  The  fastenings  of  gates,  it  is  observed  by  Parker  (Essay, 
&c.  1$]6.),  are  as  various  as  the  blacksmiths  who  construct  them. 
^  The  subject  occupied  his  attention  in  connection  with  the  hanging  of 
■I  gates,  and  he  has  introduced  various  improved  forms.  One  of  the 
/  most  secure  (Jig,  497.)  is  a  spring-latch  (a),  opened  by  a  lever  (6) 
which  Mrojki  in  a  (groove  in  the  upper  bar  of  the  gate,  and  therefore 
cannot  be  rubbed  open  by  cattle,  while,  by  means  of  a  knob  at  the 
end  of  the  lever,  and  rising  up  against  the  top  of  the  upright  bar  (c), 
so  that  cattle  cannot  touch  it,  it  is  very  easily  opened  by  persons  on 
horseback  with  or  without  a  stick  or  whip. 


SOSa  A  <lmp2r,  eeonomieal,  and  ^ffietioe  spring-latch  consists  of  a  bolt 

plays  freely 


-1!>? 


4M  a.),  which  is  loose,  and 
two  morticed  openings  in  the 


^99     ff 
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upright  baurs,  and  is  kept  in  place  b/a  spring 
{6).  The  gate  may  be  shut  from  either  side, 
when  the  bar.  striking  against  the  projection 
(c)  on  the  fklliog.post,  is  pushed  back,  tiU, 
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arriTing  at  the  mortice  (r),  the  ^ng  (6j 
forces  it  in,  and  the  gate  is  shut  securely. 
Such  a  gate  is  easily  opened  by  a  rider.  This 
if  a  good  latch  for  the  common  field  gates  of 
a  farm. 

9X0.  Far  gaietttf  an  ornamental  kindyPar. 
k«r  says,  he  does  not  know  a  better  latch 
than  the  crooked  lever  {Jig.  489.)  now  in  con- 
mon  use. 

d09t  The  reversed  latch  (/!Sg.fiOO.)  is  one  of  tiie  latest  improvements  in  this  department,  and  is  par. 

ticularly  suitable  for  the  gates  in  a 

Sntleman's   park.     On  the  ^Ige  Jot 
e  head   of  the  gate   a  pin  {a)  is 
screwed;    and  on  the  falling  cost  a 
plate  containing  two  latches  (fi  c)  tura- 
Ing   on   pivotal    Whichever  way  the 
sate  is  opened,  if  left  to  shut  itself,  or 
if  shut  by  fbrce,  it  easily  passes  within 
the  one  Latch,  and  is  retamed  between 
that  and  the  other.    Taking  it  alto. 
getber,  this  ii  one  of  the  cheapest  and 
best  field.gate  latches.     Whefe  a  gate 
opens  onl)  on  one  side,  the  latch  plate 
may  be  made  of  one  half  the  size,  and 
with  only  one  of  the  latches,  according 
to  the  Bide  on  which  the  gate  Opens. 
A  contrivance  of  this  sort  Is  in  use  at 
some  of  the  pleasure-ground  gates  at  Bretton  HaU,  near 
Bamsley,  Yorkshire,  and  is  found  very  efficacious  and  satis- 
factory.   Theze  are  also  some  very  handsome  iron  gates  at 
that  residence,  which,  with  the  latch  stopper  aUuded  to, 
will  be  found  figured  and  described  in  the  Gardner's  maga- 
jbAi^,  vola  vL  and  viL  .^         _^.     i 

S092.    Gates  art  tf  dUfhttu  kinds  {fg*-  ^^'  ^^  ^°*-)'  ^^^^§  ^  the  particidar 
^^  custom  of  the  district ;  but  the 

principal  sorts  made  use  of 
are,  the  swing  gate,  the  fold- 
ing gate,  the  slip-bar  gate, 
and  the  vncket  and  turn-about 


9003.  Tike  improved  sutiM  gate 
at  the  DOftbem  counties  is  well 
adapted  for  agricultural  putposei. 
There  la  a  proJecUon  on  the  tore- 
part  of  the  hanging  style,  which 
rites  nineinehes,  and  en  which  the  kmer  end  of  the  diagonal  bar.  V^^8  W^S^^i^^}tf!!Si 
a  diagonal  bar  through  which  the  three  middle  horixontal  bars  pass.  It  is  ^"nd  ;j  »f  »  ^  I^mb  the 
durable  gate,  and  itswnstruction.  hanging,  and  principle  of  operation,  are  weU  understood  among  the 
country  carpenters  and  hedgers  of  those  parts. 
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3091  In  Parker's 


gate  meets  the 


•ker*»  improved  nohtg  gate,  the  diagonal  bar  ricing  flrom  the  lower  part  of  the  heel  of  the 
middle  of  the  raU,  and  the  two  upright  ban  are  placed  at  proper  distances  between  the 

middle  and  the  head  of  the  gate : 
these  crou  bars  must,  he  thinks, 
assist  very  much  in  keeping  the 
gate  together ;  but  what  is  most 
to  be  guarded  against  is  its  sink. 
Ineat  the  head,  to  prevent  which 
this  gate  is,  he  says,  well  con. 
trived. 

3095.  MenifotM'sAeld'gaieUfg- 
fiOS.)  is  a  very  Hgnt  and  strong 
fbnn,  and  at  the  same  time  not 
expensive  When  the  head  sinks, 
it  is  raised  bv  the  simple  opera, 
tion  of  applying  a  larger  washer 
between  the  key- wedge,  which 
retains  the  hook  of  the  upper 
part  of  the  heel  (a),  and  the  hang. 
^  ^  Ing.post    The  fastening  latch  is 

liroCected  firom  the  rubbing  of  cattle  by  a  receu  in  the  faUing.post  (6).     Gates  of  this  descripUon  are 

generally  mJade  in  Scotland  of  pine  or  fir  timber,  or 
what  is  called  foreign  plank  or  deal  Mr.  Menteath 
has  the  good  fortune  to  possets  on  his  own  estates 
extensive  plantations  of  mne  planted  by  himself,  and 
already  aflordine  an  ample  supply  for  gates  and  other 
purpowt.  We  nave  already  adverteato  his  mode  of 
rendering  this  timber  more  durable  by  steeping  it  in 
lime. water ;  the  same  process  will  also  render  it  less 
liable  to  warp  when  applied  to  the  construction  of 
gates.  In  England,  when  gates  are  to  be  painted  or 
tarred,  they  are  generally  made  of  pine  or  fir;  when 
not  to  be  painted,  of  oak. 

309&  Hunter  qf  Thurston's  economical  tUld-Mte 
(Jig.  501)  is  said  to  be  very  light  and  durable.  The 
banging.post  is  held  in  its  place  by  one  or  two  coarse 
propa  of  wood  (a),  and  when  it  can  be  got,  by  a  large 
stone  (6).    The  inventor  gives  the  following 

Deseripiion  omd 

*■  With  the  exception  of  a  small  spar  for  lambt.  all 
parti  of  the  above  eate  taper  reguUrly  flrom  four 
mches  to  three  incnes  in  breadth,  and  flrom  one 
jmd  a  quarter  to  three  quarters  in  thickneas,  but 
any  other  proportions  may  be  adopted. 

"It  bnot  placed  between  the  poaCa,  bat  on  the 
Cue  of  the  hanging.poat 

The  hinges  are  not  near  any  Joinings  of  the 


/^ 

c 
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**  This  makes  the  gate  as  light  as  possible,  with, 
out  diminishing  its  strength  ;  and,  by  bending,  it 
will  save  tlie  risk  of  breaking,  like  the  reed  in  the 
fable. 

**  This  causes  it  to  fidl  back  on  the  hedge  when 
open,  so  that  a  cart  cannot  strike  it 
*<  This  gate  will  not  rot  at  the  hinges. 

**  It  wUl  either  open  or  shut  of  itself,  except  when 
three  quarters  open ;  and,  if  the  point  should 
droop,  the  upper  ninge  will  take  it  Up ;  and  it  pre. 
vents  the  Joining  of  the  upper  Iwr  at  the  heaa  of 
the  heel  (c)  flrom  separating. 

"  The  gate  b^ng  ten  feet  by  four,  this  is  probably 
the  best  angle  for  a  diagonal ;  and  it  hardly  requires 
a  nail  to  keep  it  in  its  place. "  (Quart.  Joum.  Agr. 
voLiL) 

3097.  Tk€  improved parlugaU  (Jig.  605.)  dctenres  to  be  more  generally  adopted,  particularly  in  the  fields 


"  Each  part  of  the  under  hinge  is  one  inch  and  a 
half  longer  than  the  upper ;  and  the  upper  shortens 
by  means  of  a  screw  and  nut 


The  gate  U  divided  into  firar  parts,  of  which  the 
,      ^  twa" 
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near  gentlemen's  houses,  where  there  is  much  inter. 
course.  Much  of  the  excellence  of  this  sate  depends 
on  the  maimer  in  which  it  is  hung,  and  the  following 
improved  mode  of  hanging  is  aiven  in  the  Quarterlif 
Journal  of  Agriculture.  "  The  upper  hinge  (a  a), 
fixed  on  Uie  topmost  Iwr  of  the  gate,  is  formed  witli 
B  band  or  crow  in  the  common  manner,  and  is  re. 
eeived  into  the  socket  of  the  hinge  (6),  which  mav 
^ther  be  fixed  in  the  post  by  lead,  or  continued  through 
it,  and  fixed  with  a  screw.nut  The  advantages  of 
forming  the  upper  hinge  to  move  in  a  socket  are,  1. 
That,  while  space  is  given  it  to  play,  it  is  firmly  sup^ 
ported  in  its  place ;  8.  That  the  means  are  afforded 
of  causing  it  to  move  smoothly  at  all  times,  by  pouring 
a  little  oU  into  the  socket  The  lower  hinge  is 
formed  on  the  principle  of  aflbrding  two  pivots,  or 
potots  of  support,  to  the  lower  part  of  the  gate.  It 
consisU  of  two  bran  plates,  placed  horizontally  at  the 
distance  firom  each  other  of  three  eighths  of  an  inch, 
the  upper  of  which  (d)  is  fixed  to  the  post,  and  the 
lower  (c)  to  the  gate    From  the  underside  of  the 


;££' 


piate  prqiect  two  cylindrical  knobs  of  iron, 

i  perpendicuUriy.     These  are  received  Into 

the  uiyer  plate  c,  so  that  the  eate  rests  upon 
Um  two  upright  pieeca  o#  iron  as  pivots  The  gate  when  shut,  has  thus  three  dijinct  Pplnto  of 
support,  umidy,  the  socket  of  the  upper  hinge,  and  the  two  lower  pivots,  the  former  of  whldi  is  thijs 
plMed  at  the  v^tex.  and  the  latter  at  the  base  of  an  iaoscclcs  triangle  Ftot  this  construcUon,  it  rwults 
hu^tiie  gate  is  only  in  a  state  of  equilibrium  when,  being  shut,  it  resU  on  both  the  lower  pivoto,  and  that, 
when  opened,  it  must  tend  to  regain  its  fbrmer  position.  Hie  more  distant  flrom  the  lower  points  of  sup- 
port tbesockk  is  placed,  the  more  firmly  U  the  gate  retained  in  ts  place,  and  prevented  from  trailing  on 
the  ground :  and  the  more  distant  from  each  other  these  two  poinU  are,  the  more  strongly  does  the  gate 

Kk4 
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teikl  to  regain  that  perpendicular  poiitioo  in  wfaidialooe  it  is  in  a  lUte  of  equUUiriui^  The  upper  hinge 
should,  therefore,  be  placed  on  the  higfacit  bar  of  the  gate  The  distance  between  the  centres  ofthe  two 
cylindrical  knobs  of  iron  (on  d)  may  be  5  inches,  which  wQl  be  fimnd  suiBcietft  to  give  a  strong  impetus 
to  the  mte  to  shut  itsdf.  The  power  of  a  gate  to  shut  itself,  in  all  cases,  is  a  certain  advantage,  eren 
where  nelds  are  in_a  course  of  constant  cuItiTation,  and  a  very  obrious  advantage  where  they  are  kept 


chiefly  in  grasL  There  is  no  proTiding,  in  ordinanr  caso 
rather  leave  a  gate  open  than  undergo  the  little  labour  i 
Jection.  indeed,  to  this  species  of  gate,  which  is,  that  eac 
not  ohly  be  opened,  but  neld  open  unttl  the  carriage  has  p 
is  not  sagreat  in  practice^as  minit  be  supposed.    It  is  very 


inst  the  cardessDCss  of  persons,  who  wUi 
ed  to  shut  it  lliere  is  an  apparent  ob^ 
f  time  a  cart  or  waggon  pasies,  the  gate  must 
L  The  inconvenience,  however.  fWmi  this 
that  fkrm  horsesfwiU  not  obey  the  voice  of 


the  driver,  and  pass  while  be  holds  the  gate  open  with  his  hllid."Where  the  ^U  must  be  kept  constantly 
open,  a4  when  there  1     •     "       '  .-      m       .,    -  -  .^..  ....  ^^ 

back' 


to  Iti  it  can  either  be  propped 
or^ill  inconvenience  of^uils 


,  at  when  there  is  a  leading  of  com  or  bay  from  tlie  ficU.  or  of  manare  to 
by  a  stone,  or  removed  from  the  binges,  and  laid  aade  till  wanted :  oi 
R  may  be  ol>viated  eflfectuaUy,  by  sinking  a  stone  in  the  ground,  and  fi 

1  with  as  litUe  fiw 

Nglti  to^the  piece  «f  4fon  (/),  which  passes 
I  by  ajalnt  or  hinge,  fixed  to  the  handle  (g), 
by  a  similar  Joint ;  The  notch  in  the  hort. 


,,_, „  ^ , fixing  to  it  a  sio^  hook  or 

be  attached  when  opened. 
<{^lA£v  Miu<mustbe  made  to  open  with  as  little  fi»oe  as  possible.   Tbthisend, 

th,  is  fixed  nearly  at  rigbl        *  "      .         -  . 

and  is  attached  to  the  hair 

led  to  the  back  of  the  h         ,  , 

of  the  spring,  must  be  in  the  planc-of  a  perpoidicular  from  the  upper 

it  gate  an  as  follow:  —  **  Th#e  u«  flv«  horisontal^  one  diagonal,  and  fiiur 
lOst  of  the  latter,  or.  as  it  li  generally  called,  the  heel,  U  4  inches  by  S, 
inches  square.  -  m»  these  are  mortised  tne  extremities  of  the  hori- 
..  braces,  consist  of  pieces  of  plank  nailed  to  one  side  of  the  gate,  S 
from  the  lower  end  of  thf  head  to  the  upper  end  of  the  bed,  is  of  the  same 
■•le  opposite  side  of  the  ^a  The  heA  risei  a  foot  above  the  upper  bar» 
the  other  uprights  6  inches  above  it,  i^  all  of  them-  prqiect  about  4  inches  bdow  the  lower  bar,  which 
again  is  6  inches  fttmi  the  ground.  The  horisonbfl  barr  taper  from  the  Ireel  to  me  head,  bemg  99( 
inches  square  at  their  junction  with  the  former,  aikl  S|  inches  at  their  Junction  with  the  hitter.    They 

ia  'I  !i!  cf  ;    [lir-  h.     .'  ;     •.        "  .    i-  ■,  ■        .  ■  '  '     ■.    •      ••.<■■     ■••■',,■■',■■■■,.  l  ,i.-,'-.   ^     .  ■,  .    A'-i; 

and  bi'tiviM.-ii  tlic  JiL'-iiLJ  and  ihL-  ydliT  J  JiCji'ljeb.  Titc  iA-xU;  fur  rt^L^iiui];  itai  k^iin^  uitht:  iAlcb  la  II  Ukchn 
Vl  J'l  ur]  ;i  L^ntiU  bj^eadtl), "  , , 

^  iivyy.  T^d  b^ii  tfifcki  o/poii  er pifiar** it  n  iitii^&  jtcqitf  orgniTiUc,  frctnitDne^  or  sny  of  \hc  harder  rocks, 
in  thlf  c::tscJnjit(wlof  Hxin^  the  Exiri(fAi>r  t^chmgea  imotlicitiini',  by  running  Iheiii  In  vUh  leiid^tbey 
fffiMiTi]  tjp  carried  tti rough  to  t^^  oppatjte  sMc,  :ind  f^y^pA^^J  n  bolt  or  i-rrFH'-Eiut.  Whtu  ntithi  \%  uicd  for 
5Wpt.V'3nTCoar**ltind,  wliL-thrr  flr4'ir  hard  wood*  which  it  unfit  rcrrcptfict  utcM  puHKWJi,  m-tj  tw  employed. 
Tbf  *tif  ijatc  itsflf,  the  bwt  Mpmi'l  timher  (inly  should  »i<!  u*p*i.  Spruce  ij  liable  to  breaks  and  lirch  to 
HTAqi;  and  Sruti'h  pinr,  \K  Li  wuU  kiiovu'd,  wht^n  npcnnl  to  the  wcvihrr,  in  one  cfthc  Iv^at  Jura}»lo  of  the 
pine  tnbc.  All  tht.'  ijiortli^t^  of  bbc  g;qtr,  ami  t^«  jn^rtA  ax  vhich  thr  uprt^hti  and  diagonal  emu  thnr  bAn, 
■hou1.d  bi^  oari-rully^  fcut^d  witb  irhlte  I  can  I ;  f/rid  irhtn  the  (larta  of  ihr  gntr  are  joi<i«I  tv^etbcr,  the  whole 
ih^iuM  -■^ftcrwfl.nla  TPceive  twg  frtitunf  paijiL  {.Jiatea  of  Mrmel  wood^  conttruH^ted  ou  th«e  principles^  *nd 
with  thwe  prccaitUom^  haveWen  kunwA  lt>  la*t  for  tbiriy  yeflLrs,  ti^ithuut  reimir,  or  Ui]4J»g  to  trail  ujwn 
the  ground.     E]Lp?n>c  in  all  -21^  TiU?- 'K*i<£''.  n/fWf-  dg^-,  vol.  i.  pt  'JL'7,)  "  .^ 

Slt>l.  The  tt^uetbar  e(\tr  {fig.  SOi^\  cnudili  of 
'o  bar>t  on  e  Ei^uni^  b^  a  few  llivk  i  tn  fncb  gaie^post^ 
^  and  Iji  the  middle  m  the  oivning,  whete  the  ban 
nicf  t,  they  ate  njppntti.il  by  tuo  legit  hlic  >  trtH«{, 
ami  insy  d^  pdilli>clied»  or  la^tenec)  by  a  pin  and 
^  fK'vt  ILikki^  4bc.  In  the  uramenidc  at  tJxifeiuce 
iijcli  jtatnrin^  made  use  or  to  cloie  (he  Larger  car- 

.S](r2.    Tki  tiip-h&j-  gate  i>,   pediq^,  the  mast 
dittaltlporaiiy,  wp*rially  where  th*  frafyi  pfltti  Are 
«riU>iX',  with  K9keF.  gywuiDf f  Ivft  for  the  reception 
ofthebaTB.    Tlip  onty  objtrtiini  j^hati^j)  ^jwibly 
-  tr  lie  madeto.tbc  iI!J^'toM|c.l|_t1f^iJrolibltty^€f]Mn- 
illg  .iTHt^itmttfir(t/"*hi^,  Trh*n'*!TV«hl»  or  other*  uvpoHing  throtJfb  it  Iti  aTTLjrfy.^TaiiONi  it»  rkclpg 


[u'otlier  rMpect*.  it  »  ^irtferible  ti>  every  other  description  of  gate^  \)o\h  in  the 
ori^iitnl  I'uat,  acid  ^greater  durability,     n  La  to  be  noticed^  however,  that  upoii  the  wrpi  ui  a.  fartii  or 


frequoiiHy  led  ni>et]. 


oniriitnt  I'uat,  acid  greater  durability.  Ji  la  ut  iw  nouceo^  now  ever,  tnai 
»«&»yt*fti«ltflfiw«fr<(it'lf  btnindM  by  a  hTjrh  rfttil.'  fNe^-iriiitftir  KMu  i 
attarti  afbeiEt^t  M«l:«l  «?*  eveur^'d  In  th^  ^atrte  wajr  m  ol^P^t^j  hik\  hi  i 


tht  Interior  of  a  f^  Ilk  tut  I 
K  enW  be  tVwJ'd  the  *h#ap<*it  4tmn  of  gute. 
n:3|iiK.  TittfiiAikM  W^l^ar  wtr,  tbnti^h  Tnnr^rrpeniive,  t>i  nut  lUbli?  U>  The  ptamc  objuet jooi  a4  tba  task 
Here  tH»  batj  tire  c^nnedeii  by  a  I'hnin  iJkywn  the  middle  iff  iiw  fiMt,  and  ttiFTefbrc.'if  obe  bar  b  padlocked 
to  the  iHni^  iif.iie  Ltf  th^fli  fJHi  lie-mr^vod  till  ih^l  orvc  in  unlock^^d.  .        i. 

'*' '    ""■    ^kjh-o^i'mA  iw  ietekct-gtUe,  t§  oE*ly  u»ed  in  cj»*t.  >ti3#tc  M^m  iiAjiccc^uly  for  leavitu  an  iiiil[^ 
/ifti  for  the  tjptiide  ein|i].ived  t.)  piw  bartwardx  ainf  foru^irdj.    Tim  purpoae  It  anfw«rt 
'   ri^ry^  tn^ll,  ami  ut  t*H^  t»i)i>  Eltnf  li^^pt  the  Aeld  L-ompleuly  encloaed,  as  It  re^ulni'' 
DO  Trntib]«  to  thiit  it  in  the  time  nrikai^ing;. 

310>.  i"j^i'  do^bfi",  or/utditifi  pat,.- 1  Jig.  ii^l,  li  eonijdered  by  jiome  to  Im?  tuueh  more 
rTcjrAblt'  th.in  thc«r  of  the  nwing  kind  ;  hri  aiiw  the  bafi^  from  b^lnm  ^jrily  half  the 
Jei]^;Sta;,  ntnder  UieJ^iifiti  of  thebaic  not  ao  liable  to  be  broken.,  or  tbe  hm^e*  lobe 
hurl  by^  itrainlng.  On  the  other  hand,  »mli  ^nte*  ri-qutfe  inort  time  and 
attention  in  the  dpenLng  and,  ihuctbi^^,  and  the  latter  o^wratiun  i*  troubtascmije 
to  {rerfbTU]«  when  both  halm  have  filirn  at  the  hwd.  I'iieie  f[at«  are  not, 
therefore,  in  iueh  gweral  uee  iri  agrirulturc  ai  the  n^mg  kind^  but  they  are 
auilUUfli  a>  gataa  to  fjArk^,  and  other  scenes  ufdigtiity  ari«i  ornamonL 

BlA  gate  Tjlg  SOS/  i»  i  r«ent  ioverition,  which  in.iy  \^  of  un*  iji  tome  caaev^ 
llr  in  ramt-yanSt.  U  »  ftutpended  by  two  woighti,  and  opens  aud  «tiiiLa  eiat-tty  on  the  principle 
of't^ieV-bidow-M*,  The  weight*  nay  bo  of  sbHie  or  (asi  iron»  and  the  pulleyfl  arc  of  iron  and  nine 
in<4H«-iB  rihiTfTeter.  Tl  wm  appbed  in  the  fint  instance  to  a  rattle-court  ;  but  hu  tincebren  erected  in 
diffVrebt  nituaiion*,  Iti  advantage*  rh<?  liivetitpr  cnmidert  to  be  the  following  r  —  It  U  ewy  to  open  (fr),  or 
■  hdt  r/i)  j  rem  lint  in  what*^tfcr  tiluation  it  ii  pliiced  ;  it  not  lUWe  to  be  beau^n  to  pieces  by  thv  action  <i(  the 
win#7-yTatt  alwav*  perfectly  cIok*,  whstever  be  the  height  of  the  straw  or  duns  ^«  ***^  ^^^^  ^^  S^^^^T  i 
a  cirt  inay  be  driven  quite  cl*i*e  on  either  tide  before  upening ;  I*  perfertty  out  of  the  wdy  when  fully 
open,  and  not  liable  to  thut  on  wh^t  is  pouing;  the  pate  Imttoin  nrjt  bislde  to  decay  by  t>eing  jnimenea 
in  the  dunjf,  ai  ii  roTnteon^y  the  r*3e  with  tattle-court  (iftiet;  ma  HnUe  lo  pj  out  of  order;  may  be 
elected  Lti  a.  hallow  jiUce^  wher^  a  ftwingins  g»te  cotJd  nut  tijten  either  outwanlly  or  inwardly ;  and  ia 
likely  to  be  more  durable  than  ordinary  galei.  A  amall  gate  of  thU  deacnptiou  ijig.  3L&,.)  iJ  saLd,^  "bj 
liasteyric  {Cof,  df  Nachmf*^  J^r/i  to  have  twen  long  in  uttf  by  the  Dutch. 
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through,  witboot  tny  apparent  caiue.  The  manner  m  wnicn  cnu  ex »»»"»«•«  jf**^^  "  L*"*"!^  *"  "V*^ 
duced  L  by  imaU  platei  let  into  the  ground  at  short  diftances  flrom  the  gate^  and  when  Uie  carriage  whec  M 
roll  orer  then,  tb^are  made  to  descend  like  a  weighing  machine,  and  to  act  upon  certain  levers  c^^ 


itt*Cniiik  ondtr  the 
pinloftaiBxed  to  the 
Joumai 


nad.  by  means  of  which  a  toothed  wheel  is  made  to  rerohre,  and  to  ti 
swlniing^Mat  or  axle  of  the  nte^  and  hence  to  throw  It  open  or  dose  « 
S5.)In  an  agricultural  point  of  view,  this  gate  is  of  no  use :  but  as  a  c 


r/,  ToL  xlv.  pi  225.)    In'an  agricultural  poll 
Dotieing^  and  pcrMqis  In  the  drives  or  ridii 


>  turn  a  tootbeC 
tit    (Newttm^ 

use:  but  as  a  curiosity  It  Is 

WW-  «««„,, , r*  »n  the^drives  or  ridings  in  somt  plosure-grounds  and  p«^     might  be  worth 

eittctttinc    In Endand  itmlght save  the  tax  on  a  groom,  and  in  America  and  AustralU  it  might  be  as 
good  as  afadperTwhich,  for  such  aids  as  opening  gates  are  not  very  easy  to  be  found. 

3108.  Stiles  are  Mntriyanoes  for  man  to  past  orer  or  through  fencei,  without  the  risk 

of  even  permitting  the  larger  quadrupeds  to  accompany  or  follow  lum.     There  are  many 

forms  pCTfecUy  well  known  every  where:  as  by  steps  over  a  wall ;  by  a  sig-«ig  pa«age, 

formed  by  stakes,  through  a  hedge  or  paling;  a  tuitiing-bar  or  tumstUe^&c 

SK»  Tkt  Hilt  t^JUUHg  ban  (J^r- 611.)  !•  chiefly  used  in  ptoasure-groonds,  or  bstweea  paddocks  { 
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t  consists  of  btfs,  Ught  aft  one  end  (a)  and  heavy  at  the  other  (ft),  with  concealed  joints  or  pivots.  In  an 
upright  post  (c)  placed  nearer  one  end  of  the  bars  than  the  other.  Then,  wfaUe  the  weicht  of  the  short 
ends  of  &e  bus  keeps  them  In  a  fendble  position,  a  slight  pressure  on  the  other  end  will  form  a  passage 
idi  which  any  one  may  easily  stepacrossL 

sua  Bridget  are  frequently  required  on  estates  and  forms,  for  crossing  ditches  and 
water-courses.     They  are  generrlly  large  stone  conduits  or  barreL4rains ;  or  in  the  case 
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of  large  streams,  arches  of  masonry.  In  the  case  of  small  drains,  wooden  pipes  or 
boarded  tubes  are  sometimes  resorted  to,  and  even  earthen  pipes  have  been  used ;  but 
masonry  should  generally  have  the  preference. 


BOOK  V. 

or   THX    OPBKATIONS   OF    AORICULTURS. 


3111.  The  operatioru  of  agricuiture  are  effected  under  the  direction  of  man,  and  by 
means  of  the  mechanical  agents,  or  implements  and  buildings,  which  have  passed  in 
review  in  the  preceding  book.  They  are  either  performed  directly  on  plants  or  animals, 
which  may  be  cocsidered  the  objects  of  agriculture;  or  on  the  spil  and  climate,  which 
are  the  natural  agents  of  growth  and  culture.  They  may  be  arranged  as  manual  labours 
and  operations,  operations  with  beasts  of  labour,  and  mixed  operations. 


Chap.  I. 

Manual  Labours  and  Operations, 

3112.  The  labours  and  operations  of  any  art  can  seldom  be  described  with  great 
advantage.  Whoever  wishes  to  acquire  tliem  should  resort  at  once  to  the  scene  of 
practice :  no  description,  however  minute,  will  teach  a  man  to  dig,  plou^,  or  mow, 
equal  to  a  few  hours'  trial  in  the  field,  though  a  knowledge  of  the  mecfaaniosl  principles 
on  which  the  implements  and  the  human  machine  act  in  sud^  operations,  will  afibrd 
some  assistance  in  acquiring  them,  and  in  performing  them  with  ease.  Our  observations 
shall  chiefly  be  directed  to  ^ese  parts  of  the  subject,  and  to  the  most  suitable  weather 
and  other  circumstances  for  the  performance  of  the  different  field  labours  of  the  manual 
kind.  We  shall  arrange  these  as  manual  labours  common  to  all  arts ;  manual  operations 
on  the  soil ;  and  mixed  manual  operations,  or  such  as  are  performed  on  the  soil,  plants, 
and  animals,  together  or  connectedly. 

SxcT.  I.     Mechanical  Operations  common  to  all  Arts  of  Manual  Labour. 

3113.  All  the  operations  which  man  performs  with  imf>lements  or  machines  are,  as  far  as 
his  own  person  is  concerned,  reducible  to  lifting,  carrying,  drawing,  and  thrusting. 
Man  himself,  considered  as  an  engine,  derives  his  power  from  alteration  in  the  position 
of  the  centre  of  gravity,  and  he  applies  it  chiefly  by  his  hands,  arms,  and  legs  acting  as 
levers  of  the  third  kind. 

31 14.  Lifting  is  performed  by  first  stooping,  or  lowering  the  centre  of  gravity,  and  at 
the  same  time  throwing  it  to  one  side.  Tlie  dbject  being  Uien  laid  hold  of  by  tlie  hands, 
the  body  is  raised,  and  the  centre  of  gravity,  in  being  restored  to  its  true  position,  acts  as 
a  counterbalancing  weight  to  the  weight  to  be  raised.  The  weight  retained  by  the  hand 
is  now  raised  a  certain  height,  never  exceeding  half  that  of  the  man ;  if  to  be  raised 
higher,  recourse  is  had  to  muscular  strength,  or  the  power  of  the  arms  to  act  as  levers. 

3115.  Carrying*  To  carry  a  thing  is  merely  to  walk  with  ^^ater  weight  tlian 
before,  ^ind  walking  is  performed  by  a  series  <^  alternate  derangements  and  adjustments 
of  the  centre  of  gravity,  slow  or  rapid,  as  the  person  may  walk  or  run.  According  to 
Delolme,  the  most  advantageous  weight  for  a  man  of  common  size  to  carry  horizontally  is 
112  lbs. ;  or,  if  he  returns  unladen,  135  lbs« 

31 16.  Drawing.  In  this  operation,  the  upper  part  of  the  body  is  thrown  forward,  so 
as  to  act  as  §  power  to  counterbalance  qr  lift  up  the  body  or  weight  t»  be  moved ;  and 
by  joining  to  this  lifting  motion  tl^  operation  of  walking,  the  weight  is  at  once  lifted  up 
and  drawn  along.  TUs  compound  operation  is  exemplified  in  a  horse,  when  straining 
at  a  draught  in  a  plough  or  cart :  he  first  lowers  his  chest,  than  raises  it,  and  lastly 
steps  forward.  When  drawing  at  ease,  the  lifting  motion  is  scarcely  distinguishable 
ftxmi  the  progressive  one. 

3117.  Puling,  or  thrusUsig,  is  performed  exactly  on  the  same  principles  as  drawing, 
and  differs  from  it  chiefly  in  the  kind  of  implement  or  machine  which  requires  to  be 
employed :  all  machines  which  are  to  be  pushed  requiring  to  be  attached  to  the  animal 
machine  by  parts  acting  by  tbeur  rigidity ;  whereas  those  to  be  drawn  may  be  attached  by 

^  parts  acting  by  their  tenacity  merely. 

SI  1 8.  IVheding  u  a  mode  of  canTing  materials  in  which  the  weight  is  divided  between 
the  axle  of  the  wheel  and  the  arms  of  the  operator.  The  arms  or  shafts  of  the  bairow 
thus  become  levers  of  the  second  kind,  in  which  the  power  is  at  om  end*  the  ftilcrum 
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■t  the  other,  and  the  weight  between  them.  The  weight  is  canied  or  moved  on  by  the 
continual  change  of  the  fulcrum  with  the  turning  of  the  wheel ;  •  and  this  turning  is 
produced  by  the  operator  throwing  forward  his  centre  of  gravi^  so  as  to  push  against 
the  wheel  by  means  of  the  movable  axle,  &c.  The  chief  obstacl^  to  wheeling  are  the 
roughness  or  softness  of  the  surface  to  be  wheeled  on.  Where  this  is  firm,  there  wheel- 
ing will  be  best  performed. with  the  greater  part  of  the  load  resting  on  the  axle ;  but 
where  soft  and  deep,  the  centre  of  gravity  should  be  nearest  the  operator,  who  will  find  it 
easier  to  carry  than  to  overcome  excessive  friction.  Dry  weather  is  obviously  preferable 
for  this  operation.  **  With  wheelbarrows,"  Dr.  Young  observes,  *<  men  will  do  half  as 
much  more  work  as  with  hods.** 

3119.  jiU  thete  operationt  may  be  varied  th  quantity,  either  by  a  variation  in  the 
weight  or  gravity  of  the  man,  or  moving  power ;  or  by  a  variation  in  the  time  or  rapidity 
of  Us  motions.  Thus  a  heavy  man  may,  in  one  movement,  lift  a  weight  ten  times 
greater  than  can  be  done  by  one  of  less  weight ;  but  a  light  man  may,  by  increasing  the 
time  of  performance,  lift  the  same  weight  at  ten  times.  A  man,  who  in  digging  can 
apply  with  his  feet  five  cwt.  of  his  weight  towards  pushing  the  wedge  or  blade  of  the 
spade  into  the  soil,  has  an  apparent  advantage  over  a  lighter  man  who  can  only  apply 
three  cwt.  of  mere  gravity  for  that  purpose;  but  yet  the  latter  may  equal  the  former,  by 
accompanying  bis  power,  or  foot,  with  a  proportionate  increase  of  motion.  The  power 
in  this  last  case  is  said  to  be  obtained  by  the  momentum,  or  quantity  of  matter  in  a  body 
multiplied  by  the  velocity  with  which  it  is  moved.  Power,  therefore,  we  thus  ascertain, 
is  obtained  by  matter  and  motion  jointly,  and  what  may  be  deficient  in  the  one,  may  be 
made  up  by  excess  in  the  other.  Thus,  a  small  light  workman  may  (though  with  more 
animal  exertion)  produce  as  much  work  as  a  laiger  or  heavier  man :  for  if  we  suppose 
the  quantity  of  matter  in  the  large  man  to  be  thirty,  and  his  motion  at  the  rate  of  two, 
then  if  the  quantity  of  matter  in  the  small  man  be  twenty,  and  his  motion  at  the  rate  of 
three,  he  will  produce  an  equal  effect  with  the  large  man.  As  small  human  machines, 
or  men,  are  generally  censtructed  of  finer  materials,  or  more  healthy  and  animated,  than 
large  ones,  the  small  man  performs  his  rapid  motions  with  nearly  as  great  ease  to  himself 
aa  the  heavy  nun  moves  his  ponderous  weight ;  so  that  in  point  of  final  result  they  are 
very  nearly  on  a  par. 

SxcT.  II.  JgricuUund  Laboyrt  of  the  nmplest  Kind. 

31  Sa  The  manual  labours  tfthe  JMd  are,  next  to  the  general  labours  enumerated, 
among  the  simplest  required  of  the  human  operator,  demanding,  in  addition  to  health 
and  strength,  but  little  ^iU  in  their  performance. 

31S1.  Breaking  Uonet  is  an  easy  labour,  requiring  very  little  skill,  and  no  great  degree 
of  strength.  The  stones  are  previously  reduced  in  the  quarrjring,  or  otherwise,  to  sises 
at  which  they  can  be  broken  by  one  blow  or  more  of  an  iron-headed  hammer.  In  general 
they  are  broken  on  the  plane  on  which  the  operator  stands,  but  the  blow  has  more  efiTect 
when  the  stone  is  raised  about  eighteen  inches ;  and,  for  small  stones,  the  most  work  will 
be  done  when  they  are  broken  on  a  table  nearly  as  high  as  a  man's  middle,  which  is  now 
the  practice  under  the  direction  of  the  best  road-makers. 

S12S.  Picking,  The  pick  is  a  blunt  wedge,  with  a  lever  attached  to  it  nearly  at  right 
angles ;  and  the  operation  of  picking  consists  in  driving  in  the  wedge  so  as  to  produce 
fracture,  and  then  causing  it  to  operate  as  a  compound  lever  by  the  first  lever  or  handle, 
so  as  to  effect  separation,  and  thus  break  up  and  loosen  hard,  compact,  or  stony  soils.  It 
is  also  used  to  loosav  stones  or  roots ;  and  tiie  pi(^-axe  is  used  to  cut  the  latter.  For 
breaking  and  pulverising  the  soil,  the  most  favourable  conditions  are,  that  the  earth  should 
be  moderately  moist,  to  facilitate  the  entrance  of  the  pick,  but  in  tenacious  soils  not  so 
much  so  as  to  impede  fracture  and  separation. 

3123.  Digging,  The  spade  is  a  thin  wedge,  with  a  lever  attached  in  the  same  plane, 
and  the  operation  of  digging  consists  in  thrusting  in  the  wedge  by  the  momentum  (or 
weight  and  motion)  of  the  operator,  which  effects  fracture ;  a  movement  of  the  lever 
or  handle  next  effects  separation,  whilst  the  operator,  bv  stooping  and  rising  again,  lifts 
up  the  spitful  or  section  of  earth  on  the  blade  or  wedge  of  the  spade,  which,  when  so 
raised,  b  dropped  in  a  reversed  position,  and  at  a  short  distance  from  the  unbroken 
ground.  The  separation  between  the  dug  and  undug  ground  is  called  the  trench  or 
furrow ;  and  when  a  piece  of  ground  is  to  be  dug,  a  furrow  is  first  opened  at  that  end  of 
it  where  the  work  is  to  commence,  and  the  earth  carried  to  that  end  where  it  is  to  termi- 
nate, where  it  serves  to  close  the  furrow.  In  digging,  regard  must  be  had  to  maintain 
a  uniform  depth  throughout ;  to  reverse  the  position  of  each  spitful,  so  that  what  was 
before  surface  may  now  be  buried ;  to  break  and  comminute  every  part,  where  pul- 
verisation  is  the  leading  object;  to  preserve  each  spitful  as  entire  as  possible,  and 
place  it  separated  or  isolated  as  much  as  can  be  effected,  where  aeration  is  the  ob- 
ject ;  to  mix  in  manures  regularly,  where  they  are  added ;  to  bury  weeds  not  likely 
to  rise  again,  and  to  remove  others,  and  all  extraneous  matters,  as  stones,  &G.,  in 
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every  caae.  For  all  tbefe  purposes  a  deep  open  trench  is  requisite ;  and,  that  this  may 
not  be  dinunished  in  indth  and  depth  in  the  course  of  the  operation,  it  must  never 
be.  increased  in  length*  i.  If  aUowed  to  beoome;  crooked  by  inregillar  advaiiccs  in  the 
digging,  it  m  thua  increased  in  lengthy  and  necessarily  diminished  In  eapaulty,  unless, 
iadoedf-the.  dug  ground  b-alkmed  to  ■swme  an  ^uneven  surfitoe,  whifeh  is  an  equally 
gffAt^\(iU,  I>iggipgforpMtveTisatios^andui«ingiDnu«uias^isbeslpe»fotme^  dry 
wepitber  >but./Qr,Xhe  purposes  of  aeration,  a  degree  of  moisture  and  tenacity  in  the  soil  is 
more  favourable  for  laying  it  up  in  lumps  or  entire  pieces.  The  usual  length  of  the 
blade  of  the  spade,  is  iiom  ten  inches  to  a  foot ;  but  as  it  is  always  inserted  somewhat 
obliquely,  the  depth  of  pulverisation  attained  by  simple  digging '  stfdooi  exceeds  nine 
inch^  imd  (in  breaking  up  firm  grounds  it  isseldom  somncb.  ^ 

S\ft^  Sfwueitaig  ia  merely  the  lifting  part  oidia^f  tnd  the  •sMovel,  biSniPteoader 
than  the  spade,  is  used  to  lift  up  fragments  separatedby  that  impteineMI  Wthe  ^6k. 

SXaS^riiairkMg^ifiih  ihe^JiM&mui  operation  preparatory  to eome  others^ and contists  in 
stretching  «iidjiziiig4h%liae  or  oerd.ak»ng  the  swrUm,  by 'means  o#4^  atirflfied^^hs  or 
stfito,  4n.  tj^.diHreotion  or  pocilfton  desired,  and  •cutting^  a  slight  cbtflMue^  iMAchj  mark, 
Qif.f#t|rfP  |he.gi»und,  along  its  edgeirwitfcxthe  spade.  » >  •    ^"  m*  '»  tjujj^  m  ji.  '  -i  u  :  *  j 

.^,19l^,<rmK:Ait«isjKjnodeiefipdijrmdn9  muL mixing" the  Mil;  MP^^ibN^Httn^ and 
cbfiWiJPK  i^,mA49,^Uk  any  igviater  depftbothaaJ  om  be '  doillMP%f>thttr|^d^%lone'.  For 
tift^f^iMtJlFi^  M^Sifimitqi^tiimAdngriB^  ehanghitf'lhtlltttflto^^a'^reliefarfi^rm^like 
the,fiHrQ)r  ^Ji^&{lMaitp)^ie<^jnthitetinc«a9iw4de^^tfid^d  ^ItHf^lmk^Tfifice^he 
timfk^jlk  9Mt.PimSitfdt^tt^fAAi^lMk]iniiA^  ytfUS^f^mm  begifa- 

>H>¥Si#7pi9M€ltiflB«fi4l»4VfllratiMiagBieD)pkJQ8ith8'4^  Ikd  Iftft^  It  iri  the 

lwMAWtjo4lKh»  Ii«mI|b!  AUeitiiigiik>m^cled(wttlridi«'tH»i«|i«hi(>redtoviti<i^^ 
sLTiUMia,  <i  .Hiriiii^i,  'i.nd  m  ditrcl,  irr  f^ntrtJi^  hcl'^i riling  to  Hh"  dc^ith  of  the  ^oh  und  other 
cifi;uif^{4jii^«^  ftrtviwfTiuTed.Jn  the  snaw  uidy  ;  caid  4hti^>  ^I'lii"!!  tUi:  Dpemtitv)  is  completed, 
the  ptjsiUuii  uf  tlitf  difll-rcnt  fttrata  w  eiactly  ibc  wvLTfc  of  ^hat  it  wa^  before^  In 
trcnfduDg  with  a  vk'w  to  mJiture  and  |>uivensatiDn  {  figJ  S}^.%e11  that  is  nec<?5ssr}'  ia 
to^xipen,  at  oik  comer  of  the  plot,  a  trench  or  ^rcir^tion  of  tbe  (SeiLi^d  depths  three  or 
fiiut  fh*t  brood]  ^nd  sii  or  iiight  f<Uft  Ippgk  ^Vhao.  prtKreed  u^  ftj^tfii:}  oxcd^acion  from 
OQ^-^Eld  by  vorkiag  aut  a  dmii^r  <iitr.  In '  tbis  way  prqMt^,  acsiHa  the  pjqcr  to  be 
tFen^h^^  and  \hcn  retunit  and  s<j  on  ?n  pumllcl  oout-^'s  to  tbo  i>nki  6f  tbe^ptol^  ob^cning 

i&orw^ttut  ^fbat^^cr  it  thrown  th4.^o  t^iay  be  ftrixvd,  itn^  not  {k^Khiteilin  regulsiHhy«rs 
B^'m  ihi^  olhor^ctL^^  To  elTect  this  ujo^x  cumplt^ud}t  lin^  opL-rator  stmuld  always  Btnnd 
in  the  bottom  of  tfie  trtfnt'h,  a/id  firit  picking  do^^n  Cuid  iniAL^g  tbe  Diiiteri«j^  from  the 
solid  «ide  {a},  shouJil  nvxt  take  them  uji  witli  a  tUovtJ^  or  ihroii^"  Ihe^i  4^  t|i^  slope  or 
taix  tif  die  moved  soil  'b)^  keeping  a  dl^itiuct  "-pace  ol^  twQ  pr.t^r^'t;  jf^et  |>^^^<>n  Jtjl^^^yJeSi 

,_,^ua^.      -*   =v^..     ...ij  .V   ri,^  W». 


Far  want  i^  ansaiioii  to  thisj  hi  taeaciiing-Brsr  edils  to'  |llantiitiems;  ei^'dll)fer'jf^lr|^oses, 
itjMky  be/lmdyMiditkaft  hUfHhe^bitoe6trdailYable  from  tie^iperaikta  iii'losC.'  '^^'ff«Mehtf 
in  trenching,  those  points  which  were  meDtioned  bnd^  di^siii)|p/  such^ib  tttt^Ugj^bH^-^ 
ii]^4ii«giB8^Jbc».taquit^  tdbe  atteidfed  tb;  and  siWMStiiiOs  an  addlttM«l'ol]je^t--idiAiol 
p^odwciwg  adewl  inm  an  irregular  smihoe^s'  desfaed^'  In>  thlA'  CMedotAltl^ciilbti'If' 
m^tf^^iMmM  forming  sdbteitaDeotis  borinal  «r  boUo#s,  wbkfa'in%h»  Mtaitt'WMtt^l^ 
the  substratum,  at  thebottom  of  the  nored  nsl^  and  alsD  10  mii*  inftKtNr' wilfa'  b«lt^  MiV 
htn  vhfveittribecdnee'  requisite  to  penetrate -into^depoiitions  of  inilwior  ^eorth^  msMv. 
Tbc)  ramoralief  Uu^  stones,,  racks,  or  r«ot%  Aon  gtopndtpnohed  fee  thtfirhrtftiW^  '^rtO' 
b^ty0atedi<rf'«indei)  ImproTement  of  Land8^lying^>«iMiei  <Book  Ili^  ChBj^  iV^}  ''^*  *' 
q^A^Tri  Judging  ^  amode  of  finistfngih0iBur&^«^lteble  ^itlMts^^du^^V-WenliU^' 
gf»ii)dfft  laiihiclb  wbeDJffit(fiaialiBdi.jarercalled  Mdge^du^^^ivfidgeNtPeiicfaMb''  ItisdM^OT 
bfn9^i|W<^wJM^a^|kjei(bo:jaili^  fidgBl«#iMmdariato(fi«irfhcdi|ff  jidgviJOr  ^diV^kllj^ 
of  parallel  elevations,  whose  sections  are  nearly  equilateral  taaogles.^  o  Heiwe;  it  »|i<isfay ' 
^^^ritiagj^  t»^  toiidtT4ft  -^ttfibaseBii  two  ftfaindB  raeee  suiAoe  trill  be  wip^Md  t6  ^e 
iR^MPW  pl><hafa|nwM|i^«»  fpltfae  weadietythanln<cv«i<tadhceai  -  •  t ->  ^^i  '«  "^'^'    ' 

diss.  JForking.     Tboileflid^fyini^oKdiof  two  ortbreeiscpsnte,  patflMei^ia^^ 
'^J^ /o»«WAt%l*  f«  flW»«nnBpn*l»fcbW^'  wWch  ia  acted/  on  liketthe  spade,  by  mdans 
of  a  shoulder  or  hilt  for  thrusting  it  into  the  matters  to  be  forked,  and  a  lever  or  handle 
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for  Beparatiog  and  lifting  them.  Forking  is  used  for  two  purpoeet ;  for  pulTeriaing  the 
soil  lunong*  gpnowing>cro|M»isiid  lbs  monng  y^gatsble  sobsiaiioes,  siich  bb  faggots  of  wood, 
shoaTca  of  coi^i,  hajr  mmurHf^  &«>  i  In  4ke  ifrife  <abe  Iha  o^liMtioft  is  sihiilsAr  tb  digging, 
the  onljdiflfeMnMibajpgll^  iMUrsrisatiaB  is  dian  MtmOMi  tb  tludt  rererfiing  the*  stlffM^e ; 
i^  U^  o^i|m»'  te  fcrk  nUiMiitli  cjikflyiydmwing  nnd  liMngr  keaoe,  M*  this'  plit^se,  a 
.nHIJf4-BIOWd<a»/0iiiil8)ifoii^  of  ibe  fbritftil 

fi^4,rfmi9K$iai^  a«d< a  lwoid#t«gydifcdL  itpwr tss  Hiid  iift»lb«>8oil  ittor^  redllUiy.  ^'  Dry 
.we^th^Tift^s^eiiciaUjr^raqwiffke'in  fbrbu)g#>ik,.aiidiB0Btdesira|)l»rorkpt^i8ditig]ttib«r^ 
hu|,4iill>ghill4.l»«r  beitunMd  d^ngrfai»  witfa^no  orapt  itajo^"  (  i'^*  /Ili  «  »>«  o<.i 
,.  .  3)^^  i>ra§tM8  oul  du«g.  ot  fla«h  ia  ^erfonnef  hy  tha'duHg^dngt'  and  k  AddpcM  in 
tha  C9199  pC  dMttibutipg  dutig  fmm  a  eaA  i»  angular  por(i«tis<oi*  HtdAhtapt^'oTdrafitid. 
When  lime  in  a  state  of  poivedsation,  steth,  or  sand,  ia  tarbfc  distziMtedln  fb^  itkaieirBy, 
a«M<«f«rrtK(iaff Ataoe  is  us«d ;  a»d  adol«tiMia»  for  vraait>f  linaa^  tlie  dmlg-diig,  Mbd  by 
the  »I»flf-JH>«<H»*M»'lipO"  i^'-  /  '  I'jt'^ii.'l**^  ^in-ii  .V''  W'J  '*  •  ^^  ^"*^  "'  ••-^*>'-i'  '^^  ''■^ 
.  J^J^Wf.  4rfm^2-Mti|g>At'>pcfffoi«nd  by  drawbg'  or  tbrastktg'tbe^Wadgc  or  Iflade*^  the 
4rav  jOP  iM^fit  boe  along<  th«  swUnt  of  tbe'sotl,  so<  at  to  cul'irMds  at  or  undef-  the 
yil^^Accte  ^and  sUgbtly  to  pulverise^  tba  soil.  It  is 'used  for  fbur  purposes,  semetiines 
together,  but  in  general  separately :  Ibat,  to  loosen  weeds  dt  thin  oul  plants,  so  that' those 
iboied  ^pmagr  die  foi  want  of  nourishment,  or  be  gathered  or  raked  off,  fir  ^hkh  pur- 
pope^eit^  the  thrust  or  draw  boe  may  be  used ;  the  second,  to  itir  the  soil,  and  for  tfns 
pprpp^  whqn  no  weeds  require  killing,  the  pronged  hoe  is  pieftfrable^  as  being  thrust 
de^pqp  with  less  force,  and  as  less  likely  to  cut  tin  roots  of  planes  f  the  third  Is  tb  dra^ 
ifp  or  accumulate  soil  about  the  sftflss  of  plants,  for  which  purpose:  la- hone  with  H  lirgi 
liiade  9f  shovel  will  produce  most  effitct;  and  the  fburth  is  to  fi>fny  a  hcAlow  g&iuit  bt 
4rf^i^  ffiu^h  (to  sow  or  iofertitha  iwcds  of  plaMa,  for  which  a  lavge  «#  MialF  dra#.1i6^ 
^.,  mkybe  uakl«  «ccardlHg«Dihir'lke>4srflMrfeedy>t^l^ 

buried.     The  use  of  the  hoe  fbr  aHy'^f  tb^'  ibbt^  pUt^ 
poses  requires  dry  weatheK  .!>•<.•,    1 

SUl.  MaHug  between  tows  qfcf9pth  tdBttiiaet  psMbrned  tiy 

wbmt  b  «aUad  a  boe-ploiish,  which  b  s  fSMll  plouab  hwrtor  i 

■hsre  with  double  flni,  drawn  bf  one  man,  and  pushed  bf 

another.    It  It  in  ute  in  India,  and  Is  t^ld  in  London  under  The 

nans  o£ibe  Indian  boeplough.  but  it  ItvlMPeM  tb* excittti^ 

of  amateurs  on  free  toils  than  for  uaiAil  fiuJSura  ,  In  thIaiM 

,  a  muter  may  exercise  both  himseir  and  his  ralet,  aod  dasr.  h« 

I   i  pscsloes  eioiuttilp  «Mm  at  the  aamtf  timd    The Dtitchhalfia 

L>  b^  Ute <IM^) •^^Qh ji^dNSini •andposheda^'tha Juii.tliai^ 

f  ^  udnon,' '  dt  to  colMcting  h^^tbag^i 
not  pfljis  thniugh  the  ]'ntcrseici>«  of  thv  teeth  of  the  rake.  The  teeth  of  the  rake  being 
plured  nearly  4t  rip^ht  axtglvt.  to  Ibe  Imndlt^.  tt  follows  that  thftjQ«etr,4|(^  hapdle  is 
hold  iniperfamti^g  U»c  ftpersliPih  ^0  i^f^P^^  '^^^'\^l'^^^  » 

iesftenfrrf/ thftfeWiT  ij^nnc'uu  ruiUtPT^  i^JII  p-i-^  thko^kA  the  teetlu.  Tlie  dia^  at 
whkb  thy  baiKlk"  t^f  thu  u^^t  j.  hdd  imi^t  tlurisfore.  depend  on  the  objeoi^nview; 
II«e  m«^li»»v;|i^r^>-fi*«  Jtjrxwfs-  ^^r  til  r^iUii^,  dg^ weather  is  essmtially  requisite; 
and,  foFit^iliu^^lUayT  ilit  na^lt  isind^  '^i'-^'  IjMidIt;  ofthe  rake  makes  with  die  ground's 

S133«   ixraping  nii&y  iie  dA^^crHrtd  u^  ilic  iJiit^iJEsg  of  a  large  broad  blunt  hoe  along 

flikea  tisdlei»«r  w 


jn4o«9<  matteid^i^ffnidf^t^caidli^  (PPifratOograimfMirliiDafl  tcrii*  nlied  ^r/hwWBJ  x^BM^ 
J]^tcb«hoa(j/^,t5l3ffO»ll^ag^mail»ad)»wnMP«peBB  >/  .'  //  ^}  kki  'j  •  •'  ,;:^('>  »nn)  ni 
U 3^94.  iSiwivti^Mtft  mo^  ACacnping  mth. i  bundle ofi fle£blai|ods,:tiri9i^;Wf<liaMV« 
which  enters  beHir.  into  (te  boUows  of  irregular  swiiMea,^and  peKfiohns  w  ofrntAoifl 
of  cleaning  m^n  effectually.  In  agriculture  it  b  used  in^banHiand  ih  stBl>les,  thoMjgft' 
s^relling  is  generally  sufficient  fig  the  common- staide  andoi»dwyse<  ■    • '^••i.i^    i: 

S;45.  Scriningt  or  ajfimg,  earth  or  graTcl,  ia  anopeaation  performed  with  the  gNhrel-'';; 
sieve  or  earth  screen,  for  separadng  the  coarser  firom  the  finer  particles.  The  msMrial^^ 
require  to  be  dry,  well  broken,  and  then  thrown  loosely  on  the  upper  part  of  the  screen)'^ 
which,  being  a  grated  inclined  plane,  in  sliding  down  it,  the  smaller  matters  drop 
through  whOe  the  large  ones  pass  on  and  accumulate  at  the  bottom.  In  aftinf^,  tfaa 
same  effect  is  more  completely,  but  more  laboriously,  produced,  by  giring  the  net •  a 
circular  motion  with  the  arms. 

31 36.  Gaikermg  is  a  very  simple  operation,  generally  performed  by  women  and 
duldren,  as  in  taking  up  potatoes  or  other  roots,  or  picking  up  stonesy  weeds*  or  other 
matters  considered  ii^uiious  to  the  surface  on  whidi  they  lie  or  grow. 

3137.  Cteammg  roots  or  other  matters  is  generally  perforaMd  by  washing,  and,  on 
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%  large  scale,  by  the  root^washing  machine,  which  has  already  been  described,  together 
with  the  mode  of  using  it 

SI 38.  Various  manual  labours  arid  operations  might  be  added ;  such  as  slicing  turnips ; 
chopping  them  with  tlie  chopping-hoe  (2572.)  in  the  fields ;  cutting  straw  or  hay  into 
chaff;  bruising  beans  or  other  grain,  or  whins,  or  thistles,  between  rollers ;  pushing  a 
drilUbarrow,  &c. ;  all  which  require  only  bodily  exertion,  with  very  little  skiU,  being 
performed  by  the  aid  of  machines,  which,  in  describing,  we  have  also  indicated  the  mode 
of  working.  (2537.  to  2583.) 

Sect.  III.  Jgricullural  Operations  with  PlanJts. 

8139.  Agricultural  operations  with  the  vegetable  iangdom  rank  higher  than  those  with  the 
soil  or  machines,  as  requiring  not  only  strength,  but  some  of  them  a  considerable  degree 
of  skill. 

3140.  Weeding,  however  simple  an  operation,  requires  a  certain  degree  of  botanical 
skill  to  know  what  to  weed  or  extract.  These  arc  such  plants  as  it  is  not  desired  to  cul- 
tivate. The  operation  is  performed  in  various  ways  :  by  the  hand  simply ;  by  the  hand, 
aided  by  a  broad-pointed  knife,  or  a  bit  of  iron  hoop ;  by  the  hand,  aided  by  gloves 
tipped  with  iron ;  by  pincers,  as  in  weeding  tall  weeds  from  growing  com,  or  close- 
hedges,  or  out  of  water ;  and  by  the  aid  of  forks,  spuds,  or  other  v^eding-tools.  In 
weeding,  it  is  essential  that  the  weeder  know  at  sight  the  plants  to  be  left  ^om  such  as 
are  to  be  removed,  which  in  agriculture  is  generally  a  matter  of  no  difficulty,  as,  how- 
ever numerous  the  weeds,  the  cultivated  plants  are  but  few.  In  weeding  ferns,  thistles, 
nettles,  &c.  from  pasture  lands,  it  has  been  found  that  breaking  or  bnusing  them  over 
renders  the  roots  much  less  liable  to  spring  again  the  same  season,  than  cutting  or  even 
pulling  them  up.     For  this  sort  of  weeding  the  pincers  seem  well  adapted. 

3141.  Thmning  or  reducing  the  number  of  plants  on  any  surface  is  sometimes  per- 
formed by  hand,  but  most  generally  with  the  hoe.  Tliinning,  to  be  perfectly  performed, 
ought  to  leave  the  plants  at  regular  distances ;  but  as  this  can  seldom  be  done,  owing  to 
the  irregularity  with  which  seeds  come  up,  whether  sown  in  drills  or  broadcast,  an 
attempt  to  compensate  the  irregularity  b  made  by  a  similar  irregularity  in  the  distances 
allowed  between  the  plants  at  such  places.  Thus,  if  turnips  in  rows  are  to  be  thinned 
out  to  nine  inches*  distance  in  the  row,  and  a  blank  of  eighteen  inches  or  two  feet  occurs, 
the  last  two  plants  on  each  side  of  the  blank  may  be  left  at  half  the  usual  distance,  or  less, 
by  which  means  each  plant  having  ample  room  on  one  side,  they  will  grow  nearly  as  large 
as  if  left  at  the  usual  distance.  The  same  principle  is  to  be  attended  to  in  thinning 
broadcast  crops,  or  trees  in  a  plantation.  Thinning  may  be  performed  in  moist  weather ; 
but  dryness  is  greatly  to  be  preferred,  espedaily  where  tiie  hoe  is  used. 

3142.  Planting  is  the  operation  of  inserting  plants  in  the  soil  with  a  view  to  their 
growth,  and  the  term  is  also  applied  to  the  insertion  of  seeds,  roots,  or  bulbs,  when  these 
are  inserted  singly. 

3143.  PUxrvting,  as  applied  to  seeds  and  tubers^  as  beans,  potatoes,  Sec  is  most  frequently 
performed  in  drills,  but  sometimes  also  by  making  separate  holes  with  the  dibba*.  In 
either  case,  the  seeds  or  sets  are  deposited  singly  at  regular  distances,  and  covered  by  raking 
or  hanowing,  with  or  without  pressure^  accodUng  to  the  greater  or  less  looseness  of  the  soil, 
and  to  its  dryness  or  moisture.  In  general,  pirating  seeds  or  tubers  in  drills,  or  in  single 
openings  made  by  a  draw-hoe  or  spade,  is  greatly  preferable  to  planting  with  the  dibber; 
because,  in  the  latter  case,  the  earth  can  seldom  be  placed  in  close  and  somewhat  firm 
contact  with  the  seed  or  set, — a  circumstance  essential  to  its  speedy  germination  and 
vigorous  ftiture  growth. 

3144.  Planting,  as  applied  to  plants  already  originated,  is  commonly  termed  trans- 
planting. Transplanting  may  be  considered  as  involving  four  things :  first,  the  pre- 
paration of  the  soil  to  which  tlie  plant  is  to  be  removed ;  secondly,  the  removal  of  the 
plant;  thirdly,  its  preparation;  and,  fourthly,  its  insertion  in  the  prepared  soil.  Pre- 
paration of  the  soil  implies,  in  all  cases,  stirring,  comminution,  and  mixing ;  and  some- 
times the  addition  of  manure  or  compost,  according  to  the  nature  of  the  soil  and  plants 
to  be  inserted.  The  removal  of  the  plant  is  genetally  effected  by  loosening  tlie  earth 
around  it,  and  then  drawing  it  out  of  the  soil  with  the  hand ;  in  all  cases  avoiding,  as 
much  as  possible,  to  break  or  bruise,  or  otherwise  injure,  the  roots.  In  the  case  of  small 
seedling  plants,  merely  inserting  the  spade,  and  raising  the  portion  of  earth  in  which  they 
grow,  wiir  suffice ;  but,  in  removing  large  plants,  it  is  necessary  to  dig  a  trench  round, 
or  on  one  side  of,  the  plant.  In  some  cases,  the  plant  maybe  lifted  with  a  ball  or  mass 
of  earth,  containing  all  or  great  part  of  its  roots;  and  in  others,  as  in  the  case  of  large 
shrubs  or  trees,  it  may  be  necessary  to  open  the  soil  around  them  a  year  previously  to 
their  removal,  and  cut  the  larger  roots  at  a  certain  distance  from  the  plant,  in  order  that 
they  may  ihrow  out  fibres  to  enisble  them  to  support  the  operation  of  transplantation.  By 
two  years*  previous  preparation,  and  the  use  of  a  machine  to  be  afterwards  described,  very 
faorge  trees  of  each  kinds  as  stole  may  be  removed ;  but  resinoiis  trees  seldom  succeed. 
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3145.  The  preparation  of  the  plant  connsts  in  pruning  its  roots  mnd  top,  or  shoots. 
In  the  smallest  seedlings,  such  n  cabbage-plants  and  thorns,  all  that  is  necessary  is 
to  shorten  a  little  the  tap  or  main  root ;  but  in  seedlings  of  trees  two  or  three  years  old, 
or  in  transplanted  or  large  trees,  several  of  the  side  shoots  will  require  to  be  siiortened, 
and  also  the  roots,  always  proportioning  what  is  taken  off  the  top  or  shoots,  to  what  has 
been  taken  from  the  root,  that  the  latter  may  be  duly  fitted  to  support  the  former. 

3146.  The  insertion  of  the  removed  j)lant  in  the  prepared  soil  is  performed  by  making 
an  excavation  suitable  to  the  dxe  of  the  plant's  root,  inserting  it  therein,  filling  up  the 
interstices  with  fine  earth,  and  then  compressing  the  whole  by  the  hand,  dibber,  foot,  or, 
what  is  best,  by  abundant  watering.  Plants  should  not  be  inserted  deeper  in  the  soil  than 
they  were  before  removal ;  they  should  b^  placed  upright,  and  the  same  side  should  be 
turned  towards  the  sun  as  before ;  the  fibrous  roots  should  be  distributed  equally  round 
the  stem  among  the  mould  or  finer  soil ;  and  the  most  difficult  and  important  part  of  the 
whole  b  to  compress  the  earth  about  the  roots  without  crowding  them  or  injuring  them 
by  bruises.  The  only  effectual  way  of  attaining  this  end  is,  after  carefully  spreading 
the  fibres,  and  distributing  them  as  equally  as  possible  among  the  mould,  to  give 
abundant  waterings,  holding  the  vessel  from  which  the  water  is  poured  as  high  as  pos- 
sible, so  as  to  consolidate  the  earth  by  that  means,  rather  than  by  compression  with 
the  foot.  On  anjextensive  scale,  however,  this  cannot  be  done,  and  in  planting  seed- 
lings or  cuttings  it  is  not  required,  as  these  have  few  and  short  fibres,  and  may  be 

firmed  suffidenUy  by  the  planting  instrument  or  the  foot  It  should  never  be  for- 
gotten that,  in  all  plantii|g,  it  is  an  essential  point  to  have  the  earth  firmly  compressed 
to  the  roots,  and  espedalTy  to  the  lower  parts  or  extremities.  Any  one  may  be  con- 
vinced of  this,  by  planting  one  cabbage  loosely,  and  compressing  the  root  of  another 
well  with  the  dibber  at  the  lower  part ;  or,  instead  of  a  cabbage,  try  a  cutting,  say 
of  gooseberry,  elder,  or  vine :  both  no  doubt  will  grow,  but  the  growth  of  the  plant 
or  cutting  compressed  at  the  lower  extremity  will  be  incomparably  more  vigorous  than 
that  of  the  other. 

3147.  Watering  becomes  requisite  for  various  purposes:  as  aliment  to^  plants  in  a 
growing  state ;  as  support  to  newly  transplanted  plants ;  for  keeping  under  insects ; 
and  keeping  clean  the  l^ves  of  vegetables.  One  general  rule  must  be  ever  kept  in 
mind  during  the  employment  of  water ;  that  is,  never  to  water  the  top  or  leaven  of  a 
plant  when  Uie  sun  shines.  A  moment's  reflection  will  convince  any  one  that  this  rule 
is  agreeable  to  the  laws  of  nature,  for  during  rain  the  sun's  rays  are  intercepted  by  a 
screen  of  fog  or  clouds.  All  artificial  watering,  therefore,  should  be  carried  on  in  the 
evening,  or  early  in  the  morning,  unless  it  be  confined  to  watering  the  roots ;  in  which 
case,  transplanted  plants,  and  others  in  a  growing  state,  may  be  watered  at  any  time ;  and, 
if  they  are  shaded  from  the  sun,  they  nuty  also  be  watered  over  their  tops. 

3148.  Sowing  is  the  operation  of  dispersing  seeds  over  the  surface  of  the  soil,  with  a 
view  to  their  future  vegetation  and  growth.  Where  seeds  are  deposited  singly,  they  are 
said  to  be  planted,  as  in  the  case  of  mbbling  wheat  or  beans ;  where  they  lire  dropped  in 
numbers  together,  they  are  said  to  be  sown.  When  dropped  in  niunbers  together  in  a 
line,  they  are  said  to  be  drilled  or  sown  in  a  row ;  and  when  scattered  over  Uie  general 
surface  by  the  hand,  they  are  said  to  be  sown  broadcast 

3149.  In  broadeast-sowing,  the  operator  being  furnished  with  a  basket  (Jig,  525.),  or 
sheetfiil  of  seed  hanging  on  his  leh  side,  takes  out  a  handful  with  his  right  hand,  and 
disperses  it  by  a  horixontal  and  rather  rising  movement  of  the  arm  to  the  extent  of  a 
semicircle,  gradually  (^pening  his  hand  at  the  same  time.  The  most  usual  practice^ 
when  land  is  laid  up  in  ridges  of  equal  breadth,  and  not  too  wide,  as  five  or  six  yards, 
is  that  of  dispersiBg  the  seed  regularly  ower  each  land  or  ridge,  in  once  walking  round ; 
the  seedsman,  by  different  casts  of  the  hand,  sowing  one  half  in  going,  and  the  other  in 
returning.  In  doing  this,  it  is  the  custom  of  some  seedsmen  to  fill  the  hand  from  the 
basket  or  bag,  which  they  carry  along  with  tliem,  as  they  make  one  step  forward,  and 
disperse  the  seed  in  the  time  of  performing  the  next ;  while  others  scatter  the  seed^  or 
make  their  casts,  as  they  are  termed  by  farmers,  in  advancing  each  step.  It  is  evident, 
therefore,  that,  in  accomplishing  this  business  with  regularity  and  exactness,  there  is  con- 
siderable difficulty,  the  proper  knowledge  and  habit  of  which  can  only  be  acquired 
by  experience.  It  is  consequently  of  importance  for  the  cultivator  to  perform  the  openu 
tion  himself,  or  to  be  careful  in  sheeting  such  persons  as  are  conversant  with  the  business, 
m  he  may  otherwise  incur  much  unnecessary  expense  in  the  waste  of  seed,  and  run  con- 
siderable risk  in  respect  of  his  crops. 

3150.  Sawing.  The  saw  is  a  conjoined  series  of  uniform  wedges,  which,  when  drawn 
or  thrust  in  succession  across  a  branch  or  trunk,  gradually  wear  it  through.  In  perform- 
ing the  operation,  the  regularity  of  the  pressure  and  motion  are  chiefly  to  be  attended 
to.  In  green  or  live  shoots,  the  double-toothed  saw  lessens  the  friction  on  the  sides 
of  the  plate,  by  opening  a  large  channel  for  its  motion.  Where  parts  are  detached  from 
living  trees,  the  living  section  ought  generally  to  be  smoothed  over  with  a  knife,  chisd, 
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or  file ;  and  a  previous  precaution  in  large  trees  is  to  cut  a  notch  in  the  lower  port 
of  the  branch  immediately  under  and  in  the  line  of  the  section,  in  order  to  prevent  any 
accident  to  the  bark,  when  the  amputated  part  falls  off.  Sawing  is  a  coaraer  mode 
of  cutting,  mowing,  or  shaving ;  or  a  finer  mode  of  raking,  in  which  tlie  teeth  follow  all 
in  one  line. 

3151.  Cutting  is  performed  by  means  of  a  very  sharp  wedge,  and  either  by  drawing 
this  through  obliquely  or  across  the  body  to  be  cut,  as  in  using  the  knife;  or  by 
pressing  or  striking  the  axe  or  hedge4nU  obliquely  into  the  body,  first  on  one  side 
of  an  imaginary  line  of  section,  and  then  on  the  other,  so  as  to  work  out  a  trench 
across  the  branch  or  trunk,  and  so  effect  its  separation.  The  axe,  in  gardening,  is  chiefly 
used  in  felling  trees,  and  for  separating  their  trunks,  branches,  and  roots,  into  parts. 
The  knife  is  extensively  used  for  small  trees,  and  the  hedge>bill  and  chisel  for  those  of 
larger  sixe.  In  amputating  with  the  knife,  one  operation  or  dntUHCut  ought  generally 
to  be  sufficient  to  separate  the  parts;  and  this  ought  to  be  made  with  the  knife  suf- 
ficiently^ sharp,  and  the  motion  so  quick  as  to  produce  a  clean  smooth  section,  with  the 
bark  uninjured. 

3152.  Every  dram^cui  produoei  a  imooth  aection,  and  a  flnsetured  or  bruifed  lectioD ;  and  one  aientUl 
part  of  cutting  livina  vegetaUeB,  u  to  take  care  that  the  ftactured  lection  be  on  the  part  ampuuted. 
Another  dedraUe  object  ii,  that  the  section  of  the  living  or  remaining  part  should  be  so  inclined  (Jig. 
514  a),  as  not  to  lodge  water  or  overflowing  lap^  and  so  ftr  turned  to  the  ground  (rf)»  or  to  the  ooitb,  as 


not  tobe  ttnick  by  the  direet  rays  of  the  loa  To  aooonmUah  both  these  puiposea,  as  weD  as  to  snake 
suae  of  bavina  the  ftactured  section  on  the  part  amputated,  the  general  praetioe  is  to  cut  fkon  below,  or 
fipom  the  under  edge  of  the  branch  or  shoot,  unless  thejpoaltion  of  the  leading  bud  occasions  a  devlanon 
Ihnn  the  rule  {t).  The  cuts  should  also  be  made.  In  au  shoots  of  not  more  than  three  or  four  yean  old« 
within  flrom  one  fourth  to  half  an  inch,  or  a  little  mora,  of  the  bud  intended  to  take  the  lead;  when  this 
is  not  done,  and  half  an  inch  or  more  of  shoot  is  left  without  a  bud  (e  and  e),  the  consequence  Is,  the  stump 
dies  back  to  the  bud  In  the  course  of  the  season  (#),  and  if  not  caremlly  cut  off  (/),  will  end  in  a  decaying 
orifice  both  unsightly  and  injurlousi  The  bud  selected  for  a  lender  ought  always  to  be  a  leaCbud,  and  in 
ceneral  the  plane  of  the  section  ought  to  be  parallel  to  the  angle  which  the  bud  makes  with  the  stem  (<0- 


exceptions  ooeur  In  the  case  of  plants  with  much  pith  (A),  as  the  vine,  elder,  ftc,  in  cutting  the  year-oU 
shootsof  which,  an  inch  or  more  ought  to  be  left,  as  these  always  die  back  a  lew  linesj  and  thus  the  leadiaf 
bod  might  be  injured,  if  this  precaution  were  not  taken.  In  pruning  roots,  the  same  principle,  as  fkr  as 
appHcaUe,  ouaht  to  be  attended  to ;  the  trunk  or  stem,  when  cut  over,  ought  tobe  sloped  to  toe  north  (0, 
aad  the  lateral  roots  cut  so  as  the  section  may  be  on  the  under  side  {k),  and  therefore  less  likely  to  rot  than 
when  the  cut  foces  the  surfooe  of  the  ground  (/),  or  is  tnruised  by  neglecting  to  form  the  imoou  section  on 
the  attached  extremity. 

S16&  In  like  manner,  wken  prmUng  a  large  tree^  the  section  of  amputation  ought  to  be  made  so  oblique 
as  to  throw  off  the  rain ;  as  generally  as  possible,  it  should  be  turned  Arom  the  sun,  and  rather  downwards 
than  upwards,  in  order  to  shield  it  Rom  heat  and  cracking  \  and,  whenever  it  can  be  done^  it  should  be 
made  near  a  branch,  shoot,  or  bod,  which  may  take  the  lead  in  the  room  of  that  cut  off,  and  thus,  by 
keeping  the  principle  of  Ufo  in  action  at  the  section,  speedUy  heal  up  the  wound. 

Si54  In  cutting  wHk  the  ckiiei,  the  blade  Is  applied  below  the  branch  to  be  amimtated,  so  as  to  rest  on 
the  trunk  or  midn  branch,  and  a  quick  blow  with  a  mallet  is  given  to  the  handle  of  the  chisel  by  the 
operator  or  his  assistant  If  this  does  not  eflkct  a  separation,  it  is  to  be  repeated.  In  foiest^wunlngitia 
often  advantageous  to  make  one  cut  with  the  chisd  on  the  under  dde  of  the  branch,  and  then  saw  tt 
through  with  the  forest-saw  ftom  the  upper. 

SI  55.  Clipping  is  an  imperfect  mode  of  cutting,  adapted  for  expedition,  and  for  imall 
shoots.  The  separation  is  effected  by  bruising  or  crushing  along  with  cutting,  and,  in 
consequence,  both  sections  are  fractured.  In  agriculture,  it  is  chiefly  applied  for  keep- 
ing hedges  in  shiqpe;  but  the  hedge-knife,  which  operates  by  clean  rapid  draw-cuts 
given  always  from  below,  is  generally  preferable,  as  not  crushing  the  live  ends  of  the 
amputated  shoots.  The  new  pruning-shears  and  the  avenuncator,  it  is  to  be  observed, 
by  producing  cuts  much  more  like  the  draw-cuts  of  knives,  are  greatly  to  be  preferred 
to  die  common  hedge-shears. 

3156.  The  hett  tauonM  far  tawing,  cutttng,  or  cSpping  tiutng  treeh  are  early  in  spring 
and  in  midsummer.  Early  in  autunm,  trees  are  apt  to  bleed ;  later,  and  in  winter,  the 
section  is  liable  to  iijury  from  tiie  weather :  but  tthn  pruned  early  in  spring  remain  only 
a  short  period  before  they  begin  to  heal;  and  in  those  pruned  at  midsummer,  woundi 
heal  immediately.  There  are^  however,  exceptions  as  to  spring-pramng  in  evergreens, 
clienries,  and  other  gummilbrous  trees ;  and  sommer-pmning  b  bat  ill  adapted  for  forest- 
wofk  or  trees  ui  crowded  scenery. 
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SI 57.  Stilting  b  an  operation  generally  performed  on  roots  of  trees  remaining  in  the 
aoil  for  the  purpose  of  fadliCating  their  eradication.  The  wed^e,  in  its'siropl^t  form, 
and  of  iron,  is  driven  in  by  a  banimeror  mallet,  till  it  prodtices  nacture  and  separation, 
%hen  the  parts  are  removed  as  detached,  &c. 

3158.  Pruning,  or  the  amputation  of  part  of  a  plant  with  the  knife,  or  other  .instru- 
ment, is  practised  for  various  purposes,  but  chiefly  on  trees,  and  more  espNecuJIy  on  those 
of  the  fruit-bearing  kinds.*  Of  two  adjoining  and  equal-siked  branches  of  the  same  tree, 
if  the  ouie  be  cut  off,  that  ffemaildng  will  profit  bv  the  sap  which  would  haVe  nourished 
the  other^  and  both  the  leaves  and  the  fhiits  which  ii  may  produce  will  exceed  their 
natural  size«  .If  part  of  a  brsnch  be  cat  off  which  would  have  ekrried  a  number  o^  fruits, 
those  which  nanaiji  will  se^  or  fix,  better,  and  becon^  larger.  '  On  ih^  observation  of 
these  iacu  is  founded,  the  <wfaole  theory  of -pruning;  winch,  though;  like  many  other 
practice  of  culture,  it  caniuit  be  said  to  exist -Tctyobvlbuslyfti  ttature,  is  yet  the  most 
essential  of  all  ofesstftom  foa  the  culture' of'^hd«fVddu(!eif'cW  ti^'  "       '        '       j 

SlSd.  The  Meets 0/ pruning majhendueed  to  the  following:  promoting  growth  inidtulk'i,  Yewening 
bulk ;  modlfyuig  forw  i  aOustiag  ttaastem  and  branclMi  -lathesoott ;  ■eueiwi»vrasciyui  t>bints  or  treet  j 
and  leiooval  of  cure  or  diteucs.  ^ 

91flOL    PrynhiMpromMutsi  ihe.grantk  and  kutk  «ra  'me  to  the  dn«test^je(Aer  pMiMiictv^Mtf  Is  that 

the  strong  oDCt.    In  some  cases,  bcsklet  _  ,  _ 

to  produce  three  or  four  shoots  instead  of  A^    In  general,  mere  bulk  being  the  object,  i 

encouraged  rather  than  Ulfdral  ones;  exMAt  in  Ihto  case  of  trees  trained  on  walls.     

1  at  all  angles,  flUt  the  iMsoiibl  to  the  perpendicular,  but  more  especUJlyat  l 
m.  In  oM  treea,^Utoot4elC!t«mtl7proinoted  by  the  removal,  with  the  pAperi 
I  outer  baric     "^  v*       J' 

ntffar  loienhigM^ptilk  ^IH^^K  bkalso  chiefly  confined  t<v  nursery  practidtsk  i 
^  trec%portable.^t^nsists  i?lg]e  num  ttaan<wht  is  techQisaUy  caOedJAiding  i 
g  odrtM  leading  shoots  within  anTHitLds>.two  ^^  "     '    HahMirirrti  ^IM^*"^*— ** 
i  lateral  shooU    Ca\is  taken  to  cut  CMlfKbud,  and  to  chodmnFR|MMi 

•  of  the  shooCNu  tn|^  succeedingTrear^  shoots  may  be  wanted^  h^  radiaicu  una  inmi 

I  in  soaavflaces  to  fill  up  TacaMpas.    U  is  erident  that  this  unnatural  operation 

I  must  render  the  tree  knotty  flp0  unsightly  j  and  in  stomvflruits,  at  k»st.  It  Is 

gum. 

riible,  Into  long  compact 
encourage  the  growth  of  the  b(rfe  or 
are  young,  it  b  easily  performed  ererr  two  or  three 


as  possibl 
and  enco 


pradueed^y  tte-l 


tnt  ftom  the  time 

timber  produced, 

to  remove  the  side 

begun  when  the  trees 

'     itismost 


le  progress  of  the  trees  under 
},a  $Mm  tlMtUitat  M  Attm 
tqm^^i  ;94aasmlMiashlHpsk|i 


•d 

)  tyiMiaiitamyp»t^^seHait»aaads 

\4  Che  t|li&efji9¥tf^lh^  ba'-tkhcdflodr 

MXbt9^ma*imib,^f6 }A\mWhk trunk, to ^dtttateUM^iivuUUen^pf  tiM  av MitfUaBpa   MOnn 
timber.tiess  are  plamcU  jbt;  sh^t#r  i>r  pKhdtf;  onIe«  Iptenoixed  witK  shruhser  eapsc^  1ft  it  eiUaMvsAaliik 

■cagsulw  ttecs.  It  IS  geiforaily'  uesprxoie  that  Cqq  lowest  brancaes  soeuio  ne  a , 
theiBSaiM)  M  trees  IntrindM  to  conceal  < 
Mhsavwhleh'Ctinibeal  disUriil  bl^ecU  desire 
ie  modUMd  aocoHDn^y.    In  all  these  cases,  t 


,_ ,_ ^ -     _  ,  .^iaraWawMiddadaiirpM 

}^,  as  iftuty  tranches  sbouM  be  ^afti  «i  pasiiHw^iapdnai 
toitxiesn.  oc4pJ(i^f«^w,fiondBai..a(«r#^lHQ|^,i'bei«»ftB«iBiiirit 

, ,     .    .the flUperfluAus^parti Mfl .to. be  pit leflli^Mhia a^srt^iiHrtlDBi 

neasivbud  er  shoot  if «  branch  Is  shortened,'er  clctl^  tp  t^e  trunk  Ifit  it  satiieifirssa""  "^~" 


iWii 


ftdlitate  eicatrisatkm. 


heiagto 

taei,'iik^l 

removal  and  replanUng.  when  the  plant  ^s  entirely  out  of  t^a  ground,    augposmg  enly  the  i—rasi 

the  fibrastaMiu>M;\2rie  tfo  case  w^^  aad.SDtdHagi.  thep  nei.|«s«l«)0.th»ti 


M0iming/9f  iH^mthkg  ike  ttem  onAlkow^f^ip  ^  rooU  ,||k  almost  solely  4B^ioiUediDitrans|JianlM 
t:^bMMf  iv  ai»<Mseimal  opcrsdbri,  Snd  thould  b^  performed  in  general  Tn  tbeiiaSersallMee 


SuKMwUigeiriythe^MtrBtaitiek  of 


leqfntaetwbe  vltaoVed  >  but  If  the  roots  haveliee^  broken  or  brQiaed  Mi  any  of  tb«6  nainitaos^es'er 
tmaUieatf0as/««rrtliepr^te,  «sthi|ating  the  quantity  of  root  of  whlsh  the  plant  Istidspilvad.  byt'ftbe 
SBcttead  of Aifetuie  aiid  ether  circuaistances,  peculiar  and  general,  ^ill  be  jable  to  form,  A,»Qi|i«l'  ^fj^M 


was  the  bulk  of  the  whole  hmts  befbre  the  tree  was  disturbed.    Then  he  ijosy  staile  the  question<df  V 
' — he  t»p4e«4last  it  to  the  roots,  thus :  -.  as  the  whole  .quantity  of,  roots  which  the  tcee«haA  I 

nral^is  to  the  whole  quantity  bf  branches  which  it  now  has,  so  ii  the  quantity  iQi  roots  wJbish^tetaev 


kas.te  tise  quSotity  ef  top  which  It  ouaht  to  hare.    In  selecting  the  ^bM>ts  t9  be  reiiMwsd, 
had  to  tbralttmat»ehaMKr  the  trcPIs  to  assume,  whether  a  sUndaid,  or  trained  £(uii 

c  snoots  should  TO  ^  ..^    -    . 


mental  bush.    In  general,  bearing- wood  and  weak 


|3SS!1 


«aislr.ha 


rcrooTcd,  and  the  strongejt  Utces]  pd 
Isayl 

,  abdliitMf 'after 

«l)ouJd.l^  fmoathK.^Mi 

ng.cTay,  or  any  convenient  com. 
advocates  forj^ronlng'lrhetl  VM 


, „ M  an  an] 

<h4icliiselerloiiii^«ov^ed  m¥k  tke  baMctanA  coidea  over  with  , 

^CTgrawE  ^  h^V«wwJbe  abj^t^  j^  opveQajf  thMSii|ian 

SI65L  Pruning  M  curing  ditetuet  has  acquired  much  celebrity  sln^  tb^'KBie'df''Phr«ytM'  i^tfUe 

saffiSffiBisiMstfiS" " '  ' — ^~  — ^ '  '^ ^"^^'^  -.e*-«>*.- 

«"^w|wi  e»  Miasti  me  woa 
•«HmMsU»diMshBMelilHK.l 


for  the  canker,  ^oasthfawMh  (ha  pW|t«a  ( 
from  air,  Retreated  of  at; ^ " 


"Sy'fite ^'Wg^lP^Jft.SBl*^ ** ^"* ^^'W' ** ft>'<««M» ' ^^^o' thtWr^  off;  Iflt  be  lM3,l!he 


w&elithe 

-^ee.  of 

toe 

rih<ad.a 


openlGofi  of  cuttine  down  convvanM%c!SMiiL«lhBr  di 


with  the  scythe.     It  requires  great  force  in  the  operator,  and  also  a  twisting  motion  of 
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the  body  which  brings  almost  every  muscle  into  action,  and  is  in  short  one  of  the  most 
tevore  of  agricultural  labours.  The  chief  art  consists  in  cutting  the  crop  as  close  to  the 
surface  of  tlie  ground  as  possible,  and  perfectly  level,  pointing  the  swaths  well  out  so  ad 
to  leave  scarcely  any  ridges  under  tliem.  In  the  mowing  of  grain  crops,  scythes  shorter 
in  the  blade  than  the  common  ones,  and  to  wliich  either  a  cradle  or  two  twig&  of  ozier 
put  scmidrcular-wise  into  holes  made  in  the  handles  near  the  blades,  in  such  a  manner 
that  one  semicircle  intersects  the  other,  are  made  use  of.  Commonly,  in  mowing  barley, 
oats,  or  other  grain,  the  com  is  on  the  right  hand  of  the  workman ;  but  M.  de  Lisle 
adopted  something  like  the  Hainault  method  of  mowing  wheat  (247  9.  )>  in  wliich  tlie 
com  was  at  his  left  hand :  he  mowed  it  inwards,  bearing  the  com  he  cuts  on  liis  scythe, 
till  it  comes  to  that  which  is  standing,  against  which  it  gently  leans.  After  every 
mower  a  gatherer  follows,  who  may  be  a  lad,  or  a  woman.  Hie  gatherer  keeps  witliin 
five  or  six  feet  of  the  mower,  and  being  provided  either  with  a  hook  or  stick  about  two 
feet  long,  gathers  up  the  com,  making  it  into  parcels,  and  laying  it  gently  on  the 
ground  ;  this  must  be  done  with  speed,  as  anotlier  mower  immediately  follows,  and  to 
every  mower  there  is  a  particular  gatherer.  To  do  tliis  work  properly,  the  mower 
should  form  but  one  track  with  liis  feet,  advancing  in  a  posture  nearly  as  if  he  was  going 
to  fence,  one  foot  chasing  the  other.  In  this  manner  the  standing  com  is  mowed ;  and 
the  workman  should  take  care  to  have  the  wind  at  his  left,  as  it  bears  the  com  towards 
the  scythe,  and  causes  it  to  be  cut  nearer  the  ground.  When  wheat  is  bent,  the  work- 
man  takes  the  com  as  it  presents  itself  to  him,  which  has  the  same  effect  as  if  the  wind 
was  at  his  left  side.  When  it  is  laid,  it  is  more  troublesome  to  the  gatlierer,  because 
the  cut  com  is  apt  to  be  mixed  with  that  which  is  standing ;  but  a  good  mower  takes 
the  advantage  of  the  wind,  and  cuts  it  against  the  way  it  is  laid.  No  particular  direc- 
tions can  be  given  for  com  that  is  lodged  and  entangled^  unless  it  be  to  take  it  as  it  is 
incline,  as  if  the  wind  were  on  the  back  of  the  mower 

3167.  The  usual  method  of  moiving  grain  is  the  same  as  for  grass,  the  scytlie  only 
having  a  cradle  or  bow  fixed  upon  the  heel  of  the  handle.  (Jig.  226.)  In  the  "  prac- 
tice of  most  districts,  the  scythe  is  swung  horizontally  or  nearly  level,  leaving  the 
stubble  of  almost  an  even  height ;  or  if  it  rise  on  either  side,  forming  what  are  called  • 
swath-balks :  the  butts  of  the  swaths  are  suffered  to  rest  upon  them,  the  heads  or  ears  of 
the  com  falling  into  the  hollow  or  close  mown  part  of  the  preceding  swath  width.  Tliey 
are  of  course  liable,  in  a  wet  season,  not  only  to  receive  an  undue  portion  of  rain  water, 
but  to  be  fouled  with  the  splashings  of  heavy  showers.  But  in  the  Kentish  practice, 
which  is  said  to  excel  those  of  other  districts,  the  position  of  the  swaths  is  dificrcnt. 
Here,  the  heads  of  the  com  rest  on  the  top  of  the  swath-balk,  provincially  the  beeoer, 
which  is  left  of  extraordinary  height,  as  ten  to  fifteen  inches ;  so  that  the  wind  has  a  free 
circulation  beneath  the  swaths.  The  workman,  in  performing  this  judicious  operation, 
proceeds  with  his  right  foot  forward,  entering  the  point  of  his  scythe  with  a  downward 
stroke,  and  raising  it  as  abmptly  out,  bringing  the  handle  round  to  the  left  until  it  forms 
nearly  a  right  angle  with  the  line  of  the  swath,  carrying  the  com  in  the  cradle  three  or 
four  feet  behind  the  place  where  it  grew;  lifting  it  high,  and  letting  it  ftdl  on  the  bccver 
belund  his  left  foot,  and  in  the  position  above  d^cribed.  The  disadvantages  of  thia 
method  are,  the  loss  of  some  straw,  the  incumbrance  arising  from  the  length  of  stubble^ 
and  a  little  additional  labour ;  but  in  a  district  where  cattle  are  not  numerous,  the  loss 
of  straw  is  not  felt,  and  in  any  country  the  principle  of  laying  the  heads  instead  of 
the  butts  of  the  com  upon  the  swath-balk,  whether  left  high  or  low,  might  be  well 
adopted.'* 

3168.  In  the  cutting  of  grass  crops /or  the  purpose  of  being  converted  into  hay,  it  ia 
necessary  that  they  be  in  the  most  suitable  states  of  growth  and  maturity  for  afibrding 
the  best  and  most  nutritious  fodder.  With  this  view  they  should  neither  be  cut  at  too 
early  a  period,  nor  suffered  to  stand  too  long ;  as  in  the  former  case  there  will  be  consider- 
able loss  in  the  drying,  from  the  produce  being  in  so  soft  and  green  a  condition,  and  in 
the  latter  from  a  large  proportion  of  the  nourishing  properties  being  expended.  Grass, 
before  it  becomes  in  full  flower,  while  the  rich  saccharine  juice  is  in  part  retained  at  the 
joints  of  the  flower-stems,  is  in  the  most  proper  condition  for  being  cut  down,  as  at  that 
period  it  must  contain  the  largest  proportion  of  nutritious  matter ;  but  in  proportion  as 
the  flowers  expand  and  the  seeds  ripen,  the  juice  is  taken  up  to  constitute  the  meal  or 
starch  of  the  seed  lobes,  and  is  thus  eitlier  dispersed  upon  the  land,  or  fed  upon  by  birds ; 
the  grass  stems  with  their  leaves  being  left  in  a  similar  situation  to  that  of  the  straw  of 
ripened  grain.  But  there  are  other  circumstances,  besides  those  of  ripeness,  to  be 
attended  to  in  determining  the  period  of  cutting  crops  of  grass,  as  in  some  cases  when 
they  are  thick  upon  the  ground  the  bottom  parts  become  of  a  yellow  colour  before 
the  flowering  fully  takes  place :  under  such  circumstances  it  YfUi  often  be  the  most 
advisable  practice  to  mow  as  soon  as  the  weather  will  possibly  admit ;  for  if  this  be 
neglected,  there  will  be  great  danger  of  its  rotting,  or  at  any  rate  of  its  acquiring  a 
disagreeable  flavour,  and  of  becoming  of  but  little  value.     Where  grass  is  very  tall,  as  i^ 
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often  the  case  in  moist  meadows,  it  is  liable  to  fall  down  and  lodge,  by  which  the  same 
effects  are  produced. 

SI 69.  In  cutting  rouen  or  second  crops  of  grass,  more  attention  will  be  requisite  than 
in  the  first,  as  the  crops  are  mostly  much  lighter  and  more  difficult  to  cut,  the  scythe 
being  apt  to  rise  and  slip  through  the  grass  without  cutting  it  fairly,  except  when  in  the 
hands  of  an  expert  workman.  Crops  of  this  sort  should  always  be  cut  as  much  bb 
possible  when  the  dew  is  upon  them,  and  as  soon  as  erer  there  is  a  tolerable  growth ; 
as,  by  waiting,  the  season  is  constantly  getting  more  un&TOurable  for  making  them 
into  hay ;  and  when  not  well  made,  this  hay  is  of  little  or  no  value.  Wlien  the  grass 
has  been  decided  to  be  in  the  proper  condition  for  being  cut  down,  a  set  of  mowers 
proportioned  to  the  extent  of  the  crop  should  be  immediately  proyided.  In  some 
districts,  it  is  the  custom  to  pay  these  labourers  by  the  day,  but  a  better  and  more 
general  practice  is  to  let  the-  work  at  a  certain  price  by  the  acre.  The  extent  or  propor- 
tion of  ground  that  can  be  mown  in  any  given  space  of  time  must  obviously  vary  much 
according  to  the  nature  of  the  ground,  the  fulness  of  the  crop,  and  the  goodness  of  the 
woriunan ;  but  in  general  an  acre  is  supposed  a  full  day's  work  for  an  expert  mower. 

3170.  TV  mowing  cf  weeds  and  coarse  tussocks  of  grass -in  ptuture  should  take  place 
before  they  come  into  flower,  or  at  all  events  before  they  ripen  their  seed.  Bruising  or 
clipping  vdth  a  sort  of  blunt  wooden  shears  is  considered  preferable  for  ferns,  thistles, 
and  nettles  (3140.),  as  they  are  said  not  to  spring  up  again  the  same  season,  which  they 
are  apt  to  do  if  cut  over  with  the  clean  cut  of  the  scythe. 

3171.  The  mowing  tf  weeds  in  rivers  and  ponds  is  done  in  the  usual  way  from  a  boat, 
in  which  the  operator  stands,  and  is  rowed  forward  by  another  a»  -required.  Sometimes 
scythe-blades  aro  tied  or  rivetted  together,  and  woriced  by  means  of  ropes  like  a  saw  from 
one  shore  to  the  other ;  but  the  first  mode  is  generally  reckoned  the  best,  even  in  public 
duials,  and  is  unquestionably  so  in  agriculture. 

3172.  The  Hainault  mowing  is  a  process  which  is  exclusively  applicable  to  cora  crops ; 
it  has  been  long  practised  in  Flanders,  and  though  various  attempts  have  been  made  at 
difFerent  times  and  places  to  introduce  it  to  this  country,  and  notwithstanding  the  great 
advantages  promised,  it  is  still  little  known.  We  have  already  described  the  implement, 
and  the  mode  of  using  it,  and  suggested  reasons  for  its  not  being  more  generally 
employed.  (2479.)  The  breadths  of  com  cut  at  every  stroke,  are  carried  forward  by 
the  joint  operation  of  the  blade  and  the  hook,  and  collected  at  the  left  hand  of  the  mower, 
where  he  leaves  them  standing  almost  erect,  but  leaning  to  the  left  against  the  standing 
corn.  When  as  much  is  cut  as  will  make  a  sheaf,  the  mower  turns  to  the  left  so  as  to 
face  the  standing  com,  introduces  his  hook  behind  the  middle  of  the  leaning  parcels,  and 
at  the  same  time  the  scythe  points  near  the  bottom ;  then  mowing  sideways  to  the  left, 
returning  over  the  ground  he  has  mown,  he  draws  and  collects  the  cut  corn,  still  by  means 
of  the  hook  and  scythe  preserving  the  erect  position  of  the  straw,  to  the  place  where  the 
last  collecting  operation  ended  ^  then  wheeling  round  to  the  left,  with  the  hook  still 
embracing  the  middle  of  the  whole  cut  corn,  he  stops  the  motion  of  the  scythe,  whilst  the 
hook  still  moves  forward  to  the  left,  so  as  to  overset  the  corn  and  lay  it  evenly  along  on  the 
stubble,  with  the  ears  towards  the  right,  ready  for  the  binder.  In  oversetting  the  col- 
lected corn  he  uses  his  left  foot  if  necessary.  The  mower  now  advances  to  the  front, 
slad  commences  the  cuts  for  a  new  sheaf  as  before,  always  working  towards  the  standing 
corn  and  not  from  it 

3173.  Reaping  is  the  operation  of  cutting  com  with  the  hook  or  sickle,  the  former 
called  provindally  bagging,  the  latter  shearing  or  reaping.  The  operation  of  reaping  is 
most  general  in  the  northern  counties.  The  com  is  cut  in  handfuls  with  the  sickle 
(2481.),  and  these  are  immediately  deposited  upon  bands,  formed  by  twisting  together  a 
few  of  the  stalks  of  the  com  at  ihe  ends  next  the  ears,  and  afterwards  bound  up  into 
sheaves,  in  order  to  their  being  set  up  into  shocks  or  hattocks.  The  method  is  in  most 
instances  adopted  with  the  wheat  and  rye  crops  in  every  part  of  the  island,  as  it  is  difficult 
to  cut  without  much  loss  from  the  shedding  of  the  grain ;  and,  in  addition,  it  is  of  great 
^vantage  to  have  these  sorts  of  crops  bound  up  regularly  into  sheaves,  the  straw  being 
much  better. 

3174.  In  hagang,  the  operator  hooks  up  the  com  towards  him,  and  then  lays  it  on 
bands  as  in  reapmg.  By  this  mode  com  is  cut  lower  than  by  reaping  with  the  sickle, 
but  rather  more  straws  drop  unless  great  care  is  taken. 

3175.  Sheaving  and  shocking,  or,  as  termed  in  the  north,  binding  and  stobking,  aro 
operations  performed  for  the  most  part  immediately  after  the  com  is  cut.  In  binding 
it  is  tied  up  in  sheaves  or  bundles  by  the  bands  already  mentioned ;  and  in  shocking  or 
stooking,  the  sheaves  are  set  on  end  in  pairs  leaning  against  each  other,  and  covered  or 
otherwise  by  what  are  called  beading  sheaves,  laid  on  the  upright  ones  so  as  to  cover  and 
protect  the  ears  from  die  weather,  and  act  as  a  roof  to  the  shock  or  stook.  The  number 
of  sheaves  brought  together  in  a  stook,  and  even  the  modes  of  placing  them,  vary  in  dif- 
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ferent  districts.  The  opentlon  is  performed  with  most  care  and  neatness  in  the  wet 
climates  of  the  north. 

SI 76.  Gaiting,  or  gaUningt  as  it  is  called  in  Northumberland,  is  an  operation  of  much 
nicety  in  the  performance,  and  in  a  damp  climate  of  great  consequence  in  its  results. 
In  the  upland  parts  of  Northumberland,  it  is  performed  in  the  following  manner  with 
the  crops  of  oats,  frequently  with  those  of  barley,  and  sometimes  with  those  of  wheat :  — 
The  gaitner  follows  immediately  after  about  eight  or  nine  sheaves  have  been  cut  and  laid 
down ;  the  com  being  laid  into  the  band  near  the  tops  or  spikes  of  the  com,  he  seizes 
the  ends  of  the  band  with  each  hand,  brings  the  gaitning  (sheaf)  up  to  the  left  knee,  gives 
the  band  a  slight  and  peculiar  twist,  and  then  sets  the  sheaf  up  singly ;  but  in  doing  so 
he  gives  it  a  half  turn  round,  which  makes  the  skirts  fly  out  and  gives  it  exactly  the  ap- 
pearance of  the  straw  cover  of  a  bee-hive ;  if  properly  done,  the  band  should  be  so  loose 
that  the  master  can  thrust  his  hand  easily  through  the  middle.  The  utility  of  this  prac- 
tice is  that  no  rain  can  lodge,  and  the  com  therefore  never  sprouts  unless  the  band  has 
been  tied  too  tight;  it  also  wins  [dries]  and  is  fit  for  the  stack  sooner.  Gaitned  sheaves 
are  not  good  to  keep  standing  in  stormy  weather;  some,  therefore,  now  set  three  gaitned 
sheaves  together,  which  keeps  them  up ;  they  are  always  sound  before  they  are  carted  to 
the  stack,  but  frequently  they  are  not  stooked.    (/.  C,  R.  near  Alnwick.) 

3177.  An  improved  method  cf  tetting  up  sheaves  f^  com  is  thus  described.  Take  a 
stake  about  twice  the  height  of  a  sheaf,  and  drive  it  six  inches  into  the  ground  at  its 
thicker  end,  in  an  upright  position,  and  around  this  place  eight  sheaves  in  the  usual 
manner ;  two  more  sheaves  are  then  to  be  bound  together  at  the  straw  end,  and  being 
inverted,  are  to  be  thrust  down  on  the  top  of  the  stake,  so  that  it  shall  pass  up  into  the 
centre  of  the  bound  part,  and  their  lower  ends  being  then  spread  out  so  as  to  cover  the  lower 
sheaves  will  protect  them  from  wet  in  the  manner  of  a  ho<xl  sheaf.    (Gord.  Jfa^.  voL  v.). 

SI  78.  In  the  reaping  of  grain  crops,  whether  the  sickle,  hook,  or  scythe  is  employed  for 
the  purpose,  there  is  muoi  diflerence  in  the  height  at  which  the  crops  are  cut  in  different 
places.  In  some  it  is  the  practice  to  have  the  business  performed  in  a»  close  a  manner  as 
posdble ;  while  in  others  a  stubble  of  eight,  ten,  and  fifteen  inches  or  more  is  left. 
These  different  practices  have  their  advocates  ;  one  party  supposing  that  the  work  pn>- 
oeeds  more  slowly  where  it  b  executed  in  so  close  a  manner,  while  the  other  contends 
that  the  contrary  u  the  case.  But  as  the  stubble  which  is  left  is  not  only  useless  to  the 
land,  but  in  many  cases  very  troublesome  in  its  succeeding  culture,  bang  frequently 
under  the  necessity  of  being  removed,  it  would  seem  to  be  the  best  as  well  as  cheapest 
practice,  to  have  the  business  constantly  executed  in  a  close  manner.  By  this  means  the 
agriculturist  will  not  only  have  more  litter  at  command  for  the  bedding  of  his  yards, 
stalls,  and  other  places,  and  consequently  an  increase  of  manure,  but  with  much  less 
waste  of  grain,  and  at  tlie  same  time  be  freed  from  the  trouble  and  expense  of  remoring 
the  stubble.  It  has,  indeed,  been  frilly  shown,  by  a  careful  trial,  made  with  the  view 
of  ascertaining  the  difference  between  high  and  low  reaping,  that  the  advantage  is  con- 
aidenbly  in  favour  of  the  latter. 

51 79.  77ie  sickle  and  the  scythe  in  reaping  grain  crops  have  each  their  advantages  and 
disadvantages.  In  the  first  manner,  the  crops  are  deposited  with  more  regularity  and 
exactness,  and  consequently  bound  into  sheaves  with  greater  fiuality  and  despatch. 
Besides,  in  many  cases,  less  loss  is  incurred  by  the  shedding  of  the  grain  in  the  time  the 
work  is  performing;  but  the  labour  ia  executed  with  greater  difficulty  and  trouble. 
Reaping  by  the  scythe  possesses  the  superiority  of  being  more  expeditious,  and  of  being 
performed  to  any  degree  of  closeness  that  may  be  required ;  while  it  has  the  erident 
disadvantage  of  learing  the  cut  grain  in  a  more  irregular  and  uneven  situation,  by  which 
it  is  rendered  less  fit  for  being  bound  up  into  sheaves,  which  in  many  cases  is  an  incon- 
venience of  great  consequence.  Another  objection  is,  that  the  ears  not  being  so  regularly 
presented  to  the  rollers  of  the  threshing-mill,  the  threshing  is  not  done  so  pofectly. 
"When  the  gndn  has  attained  a  high  degree  of  ripeness,  there  may,  like.wise,  be  great  loss 

.sustained,  by  its  being  shed  during  the  operation,  in  this  way  of  reaping  or  cutting  the 
crop.  Where  this  method  is  practised,  it  is,  however,  not  unfiequently  bound  into 
sheaves,  thou^  the  more  common  custom  is  to  let  it  remain  in  the  rows  or  swaths  till  fit 
for  being  put  into  the  stack.  It  is  generally  the  pnctice  to  cut  it  inwards  against  the 
crop  on  which  it  rests.  In  the  otlwr  case,  it  is  cut  in  the  manner  of  grass  for  hay. 
It  u  dbrious,  therefore^  that  where  operators  are  procured  with  difficulty,  this  mode  of 
reaping  is  the  most  advisable ;  while,  under  the  contrary  cin*iunstanoes,  the  former  may  be 
had  recourse  to  with  more  advantage,  as  the  work  may  be  executed  in  a  neater  and 
more  exact  way. 

5180.  Reaping,  whatever  mode  be  adopUd,  is  often  let  by  the  acre  to  persons  that  go 
about  for  harvest  work,  and  it  may,  in  many  cases,  be  best  performed  in  this  manner ;  but 
great  attention  should  be  paid  by  the  cultivator  to  see  that  the  grain  is  cut  and  bound  up 
m  a  proper  method,  and  that  the  work  is  not  performed  in  improper  weather.  The 
prices  vaary  according  to  the  nature  of  the  crops,  the  season,  and  otiier  circumstances.     In 
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Forfiufsbire,  and  in  some  other  parts  of  the  north  of  Scotland,  reaping  is  performed  by 
the  ihreave,  which  consists  of  twenty-four  sheaves.  By  this  practice  it  is  tlie  interest  of 
the  reapers  to  cut  as  close  as  possible,  because  they  know,  that  the  lower  ends  of  the 
stalks  fill  the  sheaf  better  than  the  upper  parts. 

3181.  FuUmg  is  a  mode  of  taking  a  crop  applicable  chiefly  to  flax  and  hemp.  These 
are  pulled  in  handfuls,  the  earth  beat  and  shaken  from  their  roots,  and  after  the  handfuls 
have  lain  a  day  or  more  separately,  they  are  collected  together  and  tied  in  bundles.  In 
the  case  of  hemp,  it  being  a  dioecious  plant,  the  male  stalks  are  pulled  som*  weeks  befiire 
the  others.     Dry  weather  is  preferable  for  the  operation. 

3182.  Digging  up  or  firiing  up  is  occasionally  resorted  to  for  taking  crops  of  roots, 
as  potatoes,  carrots,  &e.  In  performing  this  operation,  the  principal  thing  is  to  avoid 
cutting  or  bruising  the^roots  with  the  spade  or  fork,  and  to  separate  the  roots  finom  the  soil 
by  first  lifting  up  the  spitful  and  then  throwing  it  down  in  such  a  way  as  to  break  and 
scatter  it,  asid  bring  to  light  the  roots  or  tubers.  When  crops  of  this  sort  are  planted 
in  rows,  they  are  frequently  raised  by  a  plough*  the  coulter  being  withdrawn. 

SscT.  IV.     Miged  Operatioru  performed  b^f  Manuai  Labour, 

3183.  Tke  fMxed  agricultural  operations  differ  little  from  the  last  as  to  the  skill  or 
strength  required  in  the  operator:  they  are  chiefly  ropemaking,  thatching,  turning 
straw  or  hay,  drawing  or  sorting  straw,  flaiL-threshing,  hedging  and  ditching,  weigh- 
ing, measuring,  stack-building,  sheep-shearing,  paring  and  burning  turf,  burning  cUy, 
and  forming  compost  soils  or  manures. 

3184.  Straw  rope  making  is  an  operation  which  requires  two  persons  when  performed 
in  the  usual  manner  with  a  crook.  (Jig,  222. )  In  this  case  the  person  who  forms  the  rope 
is  stationary,  and  the  twister  moves  from  him  backwards  the  length  of  the  rope ;  but  if 
the  crook  is  turned  by  machinery,  as,  for  example,  by  a  movement  from  a  threshing 
machine,  or  by  a  detached  machine  turned  by  hand  {fg,  223.),  then  the  perMn  wh« 
forms  the  rope  moves  backwards  as  he  lets  out  the  material  to  be  twisted.  These  sorts  of 
ropes  are  commonly  niade  of  oat  or  rye  straw ;  but  they  are  also  formed  of  coarse  hay  or 
rushes,  long  moss,  ferns,  &c.  In  idl  cases  the  matenal  requires  to  be  moistened  and 
thoroughly  mixed  together  before  it  is  nuuie  use  of  by  the  ropemaker. 

3185.  Thatching  is  the  operation  of  covering  the  roofs  of  buildings,  stacks,  &c.  with 
some  sort  of  thatch.  It  is  an  art  that  requires  considerable  care,  attention,  and  practice, 
to  perform  it  in  a  proper  manner.  Before  this  business  is  begun,  it  is  necessaiy  that 
the  materials,  of  whatever  kind  they  may  be,  should  undergo  some  preparation.  With 
articles  4>f  the  straw  kind  the  usual  method  is  this :  the  substances,  afker  being  well 
mobtened  with  water,  are  drawn  out  in  handfuls  perfectly  strsight  and  even,  into  regular 
lengths,  and  the  short  straw  separated  from  them,  leaving  them  placed  in  confenient 
bundles  to  be  carried  to  the  thateher  by  the  person  who  has-the  serving  of  him. 

3186.  The  appHcadm  of  thatch  to  stackt  of  hay  or  com  is  performed  by  different 
methods,  according  to  the  nature  of  the  materials  employed.  Where  long  straw  is  made 
use  of,  the  operator  or  workman  usually  begins  at  the  eaves  or  bottom  of  the  roof,  deposit- 
ing it  in  handfuls  in  regular  breadths  tifi  he  reaches  the  top,  the  diffinent  handfuls 
being  so  placed  endwise  as  to  overlap  each  other,  the  upper  ends  being  constantly 
pushed  a  little  into  the  bottom  parts  of  the  sheaves.  In  this  manner  he  gradually 
proceeds,  breadth  sifter  breadth,  till  the  whole  of  the  roof  is  covered,  which  is  usually 
done  to  the  thickness  of  about  four  or  five  inches.  In  order  to  retain  the  thatch  in  its 
places  short  sharp-pointed  sticks  are  sometimes  thrust  in,  in  a  slanting  direction  up- 
wards, and  sometimes  small  sticks  sharpened  at  the  ends  are  bent  and  thrust  in  along 
the  top  parts  and  sides :  but  as  the  water  is  apt  to  follow  the  course  of  the  sticks,  it  is  a 
better  practice  to  make  use  of  ropes  of  twisted  straw  for  this  purpose.  In  some  cases 
these  are  iqpplied  only  round  the  bottom  parts  of  the  roof  and  the  sides ;  while  in  others, 

51 5  which  is  a  much  better  and  more  secure  method,  they  are  applied  in  such 

a  manner  over  the  whole  stacks,  as  to  fonn  a  sort  of  net  or  losenge  work 
of  nine  or  twelve  inches  in  width  in  the  meshes  (Jig,  515.),  the  ends 
being  well  fastened  either  to  the  sides  of  the  stack  under  the  eaves,  or  to 
a  rope  carried  round  in  that  situation  on  purpose  to  fasten  them  to.  This 
method  of  tying  on  the  thatch  should  always  be  had  recoune  to  where 
the  stackyards  are  greatly  exposed  to  the  effects  of  wind,  as  without 
such  precautions  mych  ii^ury  and  loss  may  frequently  be  sustsined 
by  the  farmer.  It  is  in  common  use  in  Northumberland  and  north- 
wards. 

3187.  In  the  appHcatutn  cfttubble  at  a  thatch  fir  rickt,  it  is  mostly  put  on  by  sticking 
one  of  its  ends  into  the  roof  of  the  stack  in  a  regular  and  exact  manner,  so  that  it  may 
stand  very  close  and  thick ;  when  the  other,  with  such  loose  straws  as  may  occur,  is  to 
be  cut  over  or  pared  off"  with  the  thatching  knife^  or  a  very  sharp  tool  for  the  purpose,  so 

LI  3 
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as  to  fohn  a  neat  and  impenetrable  thatch,  having  the  appearance  of  a  newly  thatched 
g^Q    .  house-roof  (Jig,  516.)  ;  the  whole  being  well  secured  in  its  place  by 

short  p^^s  made  for  the  purpose,  somewhat  in  the  same  way  as  in  the 
other  stacks. 

SI  88.  The  lime  of  commencing  t/te  tftatcfiing  ofhny  and  com  ttadkt  in 
England  is  generally  delayed  until  they  have  fully  settled,  as  under 
the  contrary  circumstance  it  is  sure  to  rise  into  ridges  afterwards,  and 
by  that  means  admit  the  water  to  pass  down  into  them,  and  of  course 

do  much  injury  to  the  com  or  hay.     In  Scotland,  the  stacks  are 

covered  with  all  convenient  speed  after  being  built,  and  a  great  deal  of  loss  is  sometimes 
sustained,  when  Uiey  are  left  uncovered  even  for  a  few  days.  When  the  stack  subsides, 
it  is  only  necessary  to  tighten  tlie  ropes,  or,  in  some  instances,  a  part  of  the  ropes  are  left 
to  be  applied,  when  this  subsidence  takes  place. 

3189.  In  thatching  the  roofi  of  houses  or  other  buildings  with  any  of  the  sorts  of  stntw, 
the  same  rules  are  in  some  respects  to  be  followed,  only  the  materials  are  to  be  laid  on  to  a 
considerable  thickness,  and  be  more  firmly  secured.  They  are  applied  in  regular  narrow 
slips,  or  what  in  some  districts  are  termed  gangs  or  courses,  from,  the  eaves  of  the  building 
to  the  ridges,  the  ladder  being  moved  forward  as  the  work  proceeds.  The  thatch  is 
secured  by  short  sharpened  sticks  thrust  in  where  necessary ;  and  bended  sticks  sharpened 
at  each  end  are  sometimes  made  use  of  near  the  ridges,  being  thrust  in  at  each  end.  In 
finishing  the  work,  the  thatcher  employs  an  iron-toothed  rake,  with  wliich  the  whole 
is  raked  over  from  the  top  to  the  bottom,  so  as  to  render  it  completely  smooth  and  even, 
and  take  away  all  the  short  straws. 

3190.  The  method  of  thatcJdng  with  reed,  according  to  Marshall,  who  seems  to  have 
paid  much  attention  to  the  subject,  in  his  account  of  The  Rural  Economy  of  Norfolk,  is 
/lis :  *'  No  laths  being  made  use  of,  in  laying  it  a  little  of  the  longest  and  stoutest  of 
the  reed  is  scattered  irregularly  across  the  naked  spars,  as  a  foundation  to  lay  the  main 
coat  upon :  this  partial  gauze-like  covering  is  called  itiejleaking. 

3191.  On  this  /leaking  the  main  oovering  ia  laid,  and  fastened  down  to  the  span  by  me«ni  of  long  rods 
(prorindally,  ttnaffg)  laid  acrou  the  midtUe  of  the  reed,  and  tied  to  the  span  with  rope  yam,  or  with 
bramble  bonds,  which  formerly  woe  much  In  use,  but  which  are  now  nearly  laid  aside,  especially  for 
new  roofs. 

3192.  Reed  is  not  laid  on  in  longitudinal  courses^  in  the  manner  that  straw  thatch  is  usually  put  on,  nor 
are  the  whole  eaves  set  at  onoa  The  worlcman  b^ips  at  the  lower  comer  of  the  rocrf*,  on  his  right  hand, 
for  instance,  and  keeps  an  irregular  diagonal  line  or  face,  until  he  reach  the  upper  comer  to  his  left,  a  nar. 
row  eares-board  being  nailed  acroM  the  feet  of  the  spars,  and  •ame  Jleaking  scattered  on ;  the  thatcher 
b^ns  to '  set  his  eaves/  by  laying  a  coat  of  reed,  eight  or  ten  inches  thick,  with  the  heads  resting  upon 
the  fleaking,  and  the  butts  upon  the  eaTes.board.  He  then  lays  on  his  sway  (a  rod  rather  thicker  ttuui 
a  large  withy),  about  six  or  eight  inches  from  the  lower  points  of  the  reeds;  whilst  his  aasbtant,  on  the 
inside,  runs  a  needle,  threaded  with  rope  yam,  close  to  the  spar;  and  in  this  case,  close  to  the  upper 
edge  of  the  eaTes-board.  The  thatcher  draws  it  through  on  one  side  of  the  sway,  and  enters  it  again 
on  the  contrary  side,  both  of  the  sway  and  of  the  spar :  the  assistant  draws  it  through,  unthreads  it, 
and  with  the  two  ends  of  the  yam  mokes  a  knot  round  the  spar,  thereby  drawing  the  sway,  and  con. 
sequently  the  reed,  right  down  to  the  roof;  whilst  the  thatcher  abore,  beating  the  sway  and  pressing  it 
down,  assists  in  making  the  work  the  firmer.  The  assistant  having  made  good  the  knot  below,  he  pro. 
ceeds  with  another  length  of  thread  to  the  next  spar,  and  so  on  till  the  sway  be  bound  down  the  wnole 
length ;  namelv,  tight  or  ten  feet  This  being  done,  *  another  stratum  of  reed  is  laid  on  upon  the  first, 
so  as  to  make  the  entire  coat  eighteen  or  twenty  inches  thick  at  the  butts ;  and  another  sway  laid  akrng, 
and  bound  down,  about  twelve  inches  above  the  first' 

3198.  The  eaves  are  adjusted  and  formed,  not  square  with  the  qwrs,  but  nearlv  horixontal ;  nor  are  they 
formed  by  cutting:  but  by  *  driving '  them  with  a  *  legget^*  a  tool  made  of  a  board  eight  or  nine  inches 
•quare,  with  a  handle  two  feet  long,  fixed  upon  the  bacFof  it  obliquely,  in  the  manner  of  the  tool  used 
by  gardeners  in  beating  turC  The  ftce  of  the  leggiet  is  set  witn  large-headed  nails,  to  render  it  rough,  and 
nudLe  it  lay  hold  of  the  butts  of  the  reeds.  Then  another  layer  of  reed  is  laid  on,  and  bound  down  by 
another  tway^  somewhat  shorter  than  the  last,  and  traced  t^hteen  or  twenty  inches  above  it ;  and  above 
this  another,  and  another,  continuing  to  shorten  the  sways  until  they  be  brought  oiT  to  nothing,  and 
a  triangular  comer  of  thatching  formed.  After  this,  the  sways  are  used  their  whole  length,  whatever  it 
happens  to  be,  until  the  workman  arrives  at  the  finishing  comer.  By  proceeding  in  this  irregular  manner, 
•earns  between  the  courses  are  prevented,  and  unnecessary  shifting  of  ladders  avoided. 

3194l  The  face  qf  the  roqf  is  formed  and  adjusted  like  the  eaves,  by  driving  the  reed  with  the  legget  s 
which  operation,  if  performed  bv  a  good  workman,  not  only  gives  the  roof  a  beautiful  polished  surface,  but 
at  the  same  tXvae  fastens  the  reed,  which  being  thickest  towards  the  butU,  becomes  like  a  tapering  pin,  the 
tighter  the  fiurthcr  it  is  driven.  .  -^  -or-, 

3195.  FinUhing  the  ridge  qfthe  ro<^.  In  the  ease  of  reed  running  flrom  fbur  to  six  or  eight  feet  long,  the 
heads  meet  at  the  ridge  of  the  root  whilst  the  butts  are  still  at  a  distance  fVom  each  other.  For  thb  rea. 
•on,  as  well  as  fbr  that  of  the  wear  being  less  towards  the  ridge,  the  shortest  (which  is  generally  the  worst) 
reed  is  saved  for  the  upper  part  of  the  rooC  But  even  supposing  the  uppermost  courses  to  be  only  four 
feet  long,  and  that  the  heads  (belonging  to  the  two  sides)  be  interwoven  in  some  degree  with  each  other, 
the  butts  will  still  renuin  six  or  seven  fieet  asunder;  and  the  ridge  of  the  roof  consequently  be  left  in 
a  groat  measure  exposed  to  the  weather.  In  order  to  remedy  this  inoonvenience.  and  to  give  a  finish  to 
the  ridges,  a  cap  (provincially,  a  roqf)  of  straw  is  set  on  in  a  masterly,  but  in  an  expensive,  manner.  In 
this  operation,  the  workman  begins,  it  is  observed,  by  bringing  the  roof  to  an  angle,  with  straw  laid 
lengthwise  upon  the  ridge,  in  the  manner  in  which  a  rick  is  topped  up ;  and  to  render  it  firm,  to  keep  it  in 
its  place,  and  to  prevent  the  wind  ttma  blowing  it  offer  mfBing  it,  he  pegs  it  down  slightly  with  '  double 
broaches ;'  namely,  deft  twigs,  two  f^et  long  and  as  thick  as  thjB  finger,  sharpened  at  both  ends,  bent 
double,  and  perhaps  barbed  by  partial  chops  on  the  sides,  to  make  them  bold  in  the  better  after 
tjehig  thrust  down.  This  done,  the  workman  lays  a  coat  of  straight  straw,  six  or  eight  inches  thick 
across  the  ridge,  beginning  on  either  side  at  the  uppermost  butts  of  the  reed,  and  finishing  with  straight 
handfuls  evenly  across  the  top  of  the  ridge.  Having  laid  a  length  of  about  four  foet  in  this  manner, 
he  proceeds  to  Iksten  it  firmly  down,  so  as  to  render  it  proof  a^sinst  wind  and  rain.  This  is  done  by 
latins  a  bracken  Ugger*  (a  quarter-deft  rod  as  thick  as  Qie  finger,  and  four  feet  in  length)  along  the 
middle  of  the  ridge^  pesglng  It  down  at  every  four  inches  with  a  double  broach,  which  is  thrust  down  with 
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the  hands,  and  aflenrard*  driven  with  the  legget,  or  with  a  mallet  used  for  thU  ptirpoae.  The  middle 
ligger  being  flmly  laid,  the  thatcher  tmooths  down  the  straw  with  a  rake  and  hh  hands,  about  eiKht 
or  nine  inches  on  one  side,  and  at  six  inches  from  the  first  lays  another  liggcr,  and  pegs  it  down  with  a 
similar  number  ofdouMe  broaches,  thus  proceeding  to  smooth  the  straw,  and  to  fasten  on  tlggcrs  at  every 
six  inches,  until  he  reach  the  bottom  of  the  cap.  One  side  finished,  the  other  is  treated  in  the  same  man- 
net ;  and  the  first  length  being  completed,  another  and  another  length  is  laid,  and  finished  as  the  first, 
until  the  other  end  of  the  ridge  be  reached.  He  then  cuts  off  the  tails  of  the  straw  square  and  neatly 
with  a  p^r  of  shears,  level  with  the  uppermost  butts  of  the  reed,  above  which  the  cap  (or  most  properly 
the  roi^ei)  ahows  an  eaves  of  about  six  inches  thick ;  and,  lastly,  be  sweeps  the  sides  of  the  main  roof 
with  a  bough  of  holly;  when  the  work  is  completed.*' 

3196.  Trussing  straw  or  hay  is  the  operation  of  binding  it  in  bundles  for  more  con- 
venient deportation.  In  trussing  bay  from  a  rick,  it  is  cut  into  cubic  masses  with  the 
hay-knife  (2484.),  and  tied  by  a  hay  rope  passing  once  across  each  of  its  sides.  If  llic 
trusses  are  intended  for  the  London  market,  they  are  weighed  with  a  steelyard,  and  each 
truss  of  old  stacked  hay  must  weigh  56  pounds,  and  of  new  hay,  duruig  June,  July,  and 
August,  60  pounds.  We  have  d^cribed  a  very  convenient  machine  for  the  operation  of 
trussing.  (3561.) 

3197.  Straw  is  commotdy  trussed  by  tying  it  into  bundles  by  a  band  of  a  handful  of 
straws,  or  a  short  rope  across  the  middle  of  the  bundle,  or  by  a  particular  mode  of 
twisting  and  turning  back  the  two  straggling  ends  of  a  loose  armful  of  straw,  and  tying 
these  ends  in  the  middle.  This  noode,  more  easily  practised  than  described,  is  termed  in 
the  north  bottling  or  windling.  When  wheat-straw  or  any  other  sort  is  to  be  trussed  for 
thatch,  it  is  first  drawn  into  regular  lengths,  leaving  out  the  refuse,  as  already  alluded  to 
under  thatching.  In  London,  the  straw  sold  for  litter  is  always  required  to  be  trussed 
in  this  manner,  and  each  truss  is  required  to  weigh  56  pounds. 

3198.  Threshing  hy  the  AaU  is  still  a  very  general  practice  in  most  of  the  soutliem 
counties,  though  all  intelligent  men  agree  that  it  is  more  expensive  and  less  effectual 
than  threshing  by  a  machine.  Even  on  the  smallest-sixed  farms,  where  a  horse  machine 
would  be  too  expensive,  either  the  hand  machine  or  portable  machine  {^5^,)  might  be 
employed.  Besides  threshing  cleaner,  and  that  too  in  a  manner  independently  of  the  care 
of  the  operators,  the  work  is  performed  ^dthout  the  aid  of  expensive  thresiiing  floors, 
goes  on  rapidly,  is  a  more  agreeable  description  of  laboiur  for  servants,  employs  women 
and  children,  and,  finally,  exposes  the  com  to  less  risk  of  pilfering. 

S199.  In  the  flail  mode  qfthreMng,  the  produce  is  constantly  expoaed  to  the  depredations  of  the  persons 
employed  in  executing  the  business,  which  is  a  great  objection,  and  In  many  cases  uila  mode  proves  a  source 
of  great  loss  to  the  farmer,  as  he  cannot  by  any  means  prevent  the  Impositions  to  which  it  renders  him 
liable:  It  has  been  observed  by  Middleton,  in  his  Survey  qf  M$ddle$ex,  that  **  where  threshers  are 
employed  by  the  day,  they  firequently  do  not  perform  half  the  work  that  ought  to  be  done  in  the  time,  nor 
even  that  in  a  |H.Trectly  clean  manner  ;'*  and  that  if  **  it  be  executed  by  the  ouarter,  or  by  the  truss,  the 
fVcest  com  is  threshed  out,  and  the  rest  left  in  the  ear."  The  same  thing  takes  place  in  a  greater  or  less 
degree  in  every  other  mode  that  can  be  devised  fbr  having  the  work  jperformed  ny  the  hand  •,  and  it  is 
consequently  only  by  the  general  introduction  and  use  of  the  threshmg  machine  that  the  piopcrty  and 
interest  of  tne  farmer  can  be  flatly  secured,  and  work  be  executed  with  a  proper  degree  of  economy. 

3800.  In  respect  to  the  mode  qftAregking  com  by  tkefltxil,  it  i^  the  practice  In  some  districts  for  only  one 
person  to  be  employed  upon  a  floor,  yet  as  two  can  thresh  together  with  equal  if  not  greater  expedition  and 
dispatch,  it  must  be  a  disadvantageous  mode;  but  where  more  than  two  labourers  thresh  together,  which 
is  sometimeai.the  case,  there  must  be  frequent  interruptions,  and  a  conseouent  loss  of  time.  The  flail 
or  tool  by  which  this  sort  of  business  is  performed  should  be  well  adapted  to  the  sixe  and  strength  of 
the  person  who  n«kcs  use  of  it,  at,  when  disproportionately  heavy  in  that  j>art  which  acts  upon  the  grain, 
it  much  sooner  fatigues  the  labourer,  without  any  advantage  being  gained  in  the  beating  out  of  the 
grain.  Tlie  best  method  of  attaching  the  diSbrent  parts  of  the  implement  together  is  probably  by 
means  of  cape  and  thongs  of  good  tough  leather,  lion  u,  however,  sometimes  employed.  In  threshing 
most  sorts  of  com,  but  particularly  wheat,  the  operators  should  wear  thin  light  shoes,  in  order  to  avoid 
bruising  the  grains  as  much  as  possible  In  the  execution  of  the  work,  when  the  com  is  bound  into 
sheaves,  it  is  usual  for  the  threshers  to  begin  at  the  ear-ends,  and  proceed  regularly  to  the  others,  then 
turning  the  sheaves  in  a  quick  manner  by  meaoa  of  the  flail,  to  proceed  in  the  same  way  with  the  other 
aide,  thus  finishing  the  work. 

3901.  The  quantity  of  com  that  a  labourer  wUl  thresh  with  the  flail  in  any  given  period  of  time,  must 
depend  on  the  nature  of  the  grain,  the  flreeness  with  which  it  threshes,  and  the  exertions  of  the  labourer ; 
in  geiwral  it  may  be  of  wheat,  from  one  to  one  and  a  half  quarter}  of  barley,  from  one  and  a  half  to  two 
quarters ;  and  of  oats  mostly  about  two  in  the  day.  The  exertions  of  labourers  in  this  sort  of  work  in 
the  northern  diatricU  of  the  kingdom  are,  however,  much  greater  than  in  those  of  the  south :  of  course  a 
much  larger  proportion  of  labour  must  be  performed.  In  some  places  it  is  the  practice  to  thresh  by  the 
measure  of  grain,  as  the  bushel,  quarter,  &c. ;  while  in  others  it  is  done  by  the  threave  of  twenty.four 


aheavcs,  and' in  some  by  the  day.  In  whatever  way  the  agricultor  has  this  sort  of  business  performed, 
there  is  always  much  necessity  for  his  constant  inspection,  in  order  to  prevent  the  frauds  and  impositiona 
that  are  too  froquenUy  practised  upon  him  by  the  persons  engaged  in  the  execuUon  of  it 

S202.  The  practice  of  whipping  out  grain  is  resorted  to  in  some  districta  with  wheat, 
when  the  straw  is  much  wanted  for  thatch.  The  operator  takes  a  handful,  and  strikes 
the  ean  repeatedly  against  a  stone,  the  edge  of  a  board,  or  the  (ace  of  a  strong  wattled 
hurdle,  till  the  com  is  separated. 

320S.  Burning  out,  a  mode  formerly  practised  in  the  Highlands  of  Scotland,  and  not 
yet  obsolete,  may  be  noticed  here.  It  is  to  bum  the  straw  with  the  com  in  it,  instead 
of  subjecting  it  to  the  flail.  This  has  been  described  in  several  of  the  County  Reports, 
particularly  in  fFalher^t  Hefmdes  and  MacdmaUCs  Report  <f  the  Western  Idands.  The 
com  is  thus  not  only  separated  from  the  straw  but  sufliciently  dried  or  parched  to 
grind  without  being  sent  to  the  kihi.  It  is  a  bad  practice,  as  the  straw  is  lost,  and 
consequently  the  soil,  for  want  of  manure,  must  soon  become  barren. 

LI  4 
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.3204.  Rippling  is  the  operation  of  separating  the  boles  or  seed-pods  of  flax  and  hemp 
*by  striking  in  the  manner  of  whipping,  or  more  commonly  by  drawing  them  through 
an  implement  of  the  comb  kind,  constructed  with  several  upright  triangular  prongs  set 
near  together  in  a  strong  piece  of  wood. 

"  3205.  Hedging  and  ditching,  the  operation  of  making  and  mending  fences  and  open 
water-courses  of  the  different  kinds  already  enumerated,  consists  of  the  combined 
application  of  digging,  shovelling,  cutting,  dipping,  and  fiiggoCingy  described  in  this 
seetion  and  the  two  foregoing. 

3206.  Faggoting  is  a  term  applied  to  the  dressing  or  binding  of  the  prunings  or 
superfluous  branches  and  spray  of  hedges.  The  bundles  are  made  of  different  sizes  in 
different  parts  of  the  country,  and  in  the  same  place  according  to  the  purpose  to  which 
they  are  to  be  applied.  Tliey  are  tied  with  willow,  hazel,  or  some  other  pliable  wood, 
twisted  before  application. 

3207.  Stacking  wood  fir  fuel  occurs  in  the  practice  of  common  agriculture  when 
hedges  and  polled  trees  or  tree-roots  are  stocked  or  dug  up.  The  wood,  wheUier  roots 
or  trunk,  is  cut  into  lengtiis  of  from  aghteen  inches  to  two  feet  with  a  saw,  tiien  ^Bt 
with  iron  wedges  into  pieces  of  not  more  than  an  inch  and  a  half,  or  two  inches  in 
diameter,  and  built  into  an  oblong  stack  generally  three  feet  broad  and  high,  and  six 
feet  long. 

3208.  Stacking  wood  fir  bvming,  stewing  fir  tar  or  pyrolignous  add,  charring,  and 
similar  purposes,  are  peculiar  to  forest  culture,  and  will  be  treated  of  in  the  proper  place. 
(See  Part  III.  or //u/(;t.) 

v3209u  Paring  and  burning  is  the  process  of  paring  off  the  surface  of  lands  in  a 
state  of  grass,  in  order  to  prepare  them  for  arable  culture  by  means  of  fire.  In  the 
method  of  performing  the  process  there  is  some  slight  difference  in  different  districts, 
and  an  attention  to  the  nature  of  the  lands  is  as  necessary  as  in  other  husbandry  oper- 
ations. It  would  seem  that  some  sdls,  as  those  of  the  more  clayey  and  heavy  kinds, 
would  be  most  benefited  by  having  the  fire  as  much  as  possible  in  contact  with  the  whole 
of  their  superficial  parts,  vrithout  being  carried  too  fkr,  as  by  that  means  they  may  be 
r$ihdered  more  proper  for  the  reception  of  the  roots  of  vegetables  after  being  sligbdy 
ploughed,  as  well  as  more  suitable  for  supplying  nourishment  to  them ;  while  in  others, 
as  those  of  the  more  light  and  thin  description,  it  might  be  most  advantageous  merely 
ifH  consume  the  thin  paring  of  sward  after  being  piled  up  for  the  purpose,  without  per- 
mitting the  fire  to  exert  its  influence  upon  the  mould  or  soil  immediately  below,  as  in 
this'vray  there  would  not  probably  be  so  much  danger  of  iiyuring  the  staple  by  destroy- 
ing the  v^^etable  matters  contained  in  such  soils.  Of  course,  in  the  first  of  these  modes 
of  bnminj^  the  sward,  the  sods  or  parings  should  be  piled  up  as  litde  as  possible  into 
h^pS^  the  advantage  of  a  suitable  season  being  taken  to  apply  the  fire  to  them  in  the 
state  ia  which  they  lie  or  are  set  at  first  after  bdng  cut  up,  or  after  a  few  only  have  been 
pk(^  together,  as  in  some  instances  where  they  are,  immediately  after  beine  cut,  set  on 
eiE^'tQ.4'y>  snd  placed  in  serpentine  directions  in  order  to  prevent  them  from  fiilUng 
over.  In  the  latter  cases  they  should  be  formed  or  built  up  into  littie  circular  heaps  or 
pHeis^/sb^what  in  the  fbrm  and  s\se  of  the  littie  cocks  made  in  hay-fields,  the  sods 
being  placed  the  grass-side  downwards,  in  order  to  admit  air;  but  the  openings 
both  at  the  bottoms  and  tops,  after  they  have  been  fully  set  on  fire  by  some  combustible 
SMbs^ac^  such  as  straw,  &c.,  are  to  be  closed  up,  and  those  in  other  parts  covered  by  an 
addition  of  sods,  so  that  the  combustion  may  proceed  in^a  slow  smothering  manner,  as 
^ractised.in  the  ipaking  of  charooaL  When  the  whole  of  the  earth  in  each  of  the  piles 
baa  been  acted  upon  by  the  fire,  the  heaps  may  be  suffered  to  extinguish  themselves  by 
slowly:  burning  out  * 

SSia  A  variety  (tftkii  operation,  catted  iUrting  or  peat-turning,  is  practised  in  Devonshire  and  Com. 
WfiiK  ''or  breaking  up  and  preparing  grass  lands  for  the  reception  of  fUlow  crops.  A  part  of  tiie  sward  or 
surAioe  is  alternately  left  unturned,  upon  which  the  next  thin  ftirrow  slice  is  constantly  turned,  so  that 
the  iwuA§  of  each  come  in  contact,  by  which  means  the  putrefactive  fennentation  is  ^eedily  excited,  and 
tfie  greatest  pwt  of  the  grassy  vegetable  matter  converted  into  manure  What  ulUmately  remains 
undcst^yed  being,  after  repeated  croas^nittings  with  the  plough  and  harrowings,  collected  mto  small 
beans  and  burnt,  the  ashes  are  then  apread  evenly  over  the  land. 

Kll.  With  respect  to  the  implemenU  used  t»  parfng,  different  kinds  are  made  use  of  in  diflbrent  parts 
of  the  Island :  that  which  was  the  most  employed  in  the  infoncy  of  the  art,  was  a  kind  of  curved  mattock 
or  adse,  about  seven  or  eight  inches  in  length,  and  five  or  six  in  breadth  :  and  which,  fhxm  its  shape, 
would  appear  to  have  been  better  adapted  for  cuttine  up  the  roots  of  brushwood,  Airsc,  broom,  or  other 
osarse  shrubs,  than  for  paring  off  the  surfkce  of  a  field  Itee  firom  such  incumbrancesi  Where  the  sod  is 
nared  off  by  manual  labour,  the  ordinary  tnreasUspade,  in  some  places  called  the  breasUplough,  and  in 
Scotland  the  flaughter-spade^  is  mostly  employed.  In  working  the  tool,  the  labourer  generally  cuts  the  sods 
aA  about  an  inch  or  an  inch  and  a  half  thick,  and  firom  ten  to  twelve  inches  broad ;  and  when  the  qade 
has  run  under  the  sod  to  the  length  oi  about  three  feet,  be  throws  it  off,  by  turning  the  instrument  to  one 
side :  and  proceeds  in  the  same  way,  cutting  and  throwing  over  the  sods,  the  whole  length  of  the  ridge. 
Jn  this  way  of  performing  the  aeration,  the  labourers,  by  following  each  other  with  a  slice  of  the  swuti 
or  surfooeof  the  land,  accomplish  the  business  with  much  ease,  and  in  an  expeditious  manner. 

^12.  In  the  fewtu  districte,  on  the  eastern  coasts,  where  paring  and  burning  is  practised  on  a  large 
scale,  the  horse  panng.plough  is  used,  made  of  different  constructions,  according  to  the  circumstances  of 
the  ground  to  be  pared.  These  ploughs  are  calculated  for  paring  off  the  sward  or  sod  of  such  grounds 
as  are  leyeif  and  where  neither  stones,  brush^wood,  ant-hills,  nor  other  impediments    obstruct  their 
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proereat ;  but  when  tucfa  olnUciM  prwcnt  ttaanehrci,  the  bwrt-ipicle^  or  th«  oosmnon  teanuplough 
with  a  tmall  alteratloD  of  the  share,  will  be  fimnd  preferable,  both  in  rccpect  to  the  extent  ofnound  thiu 
can  be  pared,  and  the  taperior  manner  In  which  the  woik  in  such  cases  can  be  perfbrmed.  Ploughs,  fyora 
their  great  expedition  and  rcgularitv  of  performing  the  business,  should  always  be  made  use  of  where  the 
nature  and  situation  of  the  Und  will  admit  them,  in  preference  to  such  tools  as  require  manual  labour. 


flirrow  side  of  the  idoughshare,  bf  which  the  fUrrow  is  cut  any  breadth  required. 

Seii.  Tke  $ea$o$i/or  parimg  awl  bmming  is  in  ApriL  May,  and  June :  the  particular  period  must,  how. 
ever,  always  depend  much  on  the  state  of  the  weather  and  the  nature  of  the  cropi  When  the  east 
winds  preraQ,  in  February  and  March,  this  sort  of  business  may  sometimes  be  carried  on.  But  for 
iccompUshing  the  work  with  ( '    ' 


accomplishing  the  work  with  the  greatest  dispatch,  and  also  with  the  least  trouble  and  expense,  a  dry 
season  is  obrtously  the  best  The  prudent  culurator  should  not  embark  in  the  undertaking,  unless  there 
is  a  reasonable  probability  of  his  accomplishing  it  while  the  weather  keeps  dry  and  favouraUe.  In  the 
more  northern  districts,  the  latter  end  of  Mar  or  the  beginning  of  June,  when  the  hurry  of  the  spring 
seed'time  is  over  and  a  number  of  hands  can  be  roost  easIiT  procured,  may,  upon  the  whole,  be  consiaered 
the  best  and  most  convenient  season ;  as  at  this  period  the  green  vegetable  products  are  in  their  most 
succulent  state,  and  of  course  may  iirobably  aftbrd  more  saline  matter :  but,  in  the  more  southern  counties, 
^ther  a  much  earlier  season  must  be  taken,  or  the  interval  between  the  hay  season  and  the  harvest  time 
must  be  fixed  upon;  the  latter  of  which  is,  on  the  principle  Just  suted,  evidently  the  best,  where  the 
extent  of  ground  to  be  burnt  is  not  too  laige.  In  other  seasons  it  would  fyequentlv  be  impossible  to 
'procure  a  sufficient  number  of  hands  for  pertorming  the  business.  In  bringing  waste  lands  into  cultiva- 
tion, where  an  extensive  tract  of  ground  is  to  undergo  this  process,  the  autumn  mav,  in  many  cases, 
aSbrd  a  convenient  opportunity  for  the  operation.  A  good  deal  depends  on  the  crops  that  are  to  be  sown 
after  paring  and  burning.  When  rape  or  turnips  are  to  be  cultivated,  the  end  of  Biay  or  the  beginning  of 
June  wUI  be  the  most  proper  time :  but  if  barlev  or  oats  are  to  be  lown,  the  paring  and  burning  must  be 
completed  as  eariy  in  spring  as  the  nature  of  the  season  will  admit :  ana  when  lands  are  pared  and 
burned  as  a  pre|wralion  for  a  crop  of  wheat,  July,  or  even  the  beglnninc  of  August,  may,  in  avourable 
seasons,  answer ;  but  it  is  better  to  have  the  ground  ready  sooner  if  possible. 

aS15.  In  respect  to  tke  death  to  tuMek  lands  qfdU^rent  quaUtieg  mag  be  pared  with  the  most  advantage^ 
it  is  obvious  that,  as  it  can  hardly  be  proper  to  pare  light  tbln^tapled  soib  to  the  same  depths  as  those  of 
the  more  deep  and  heavy  kinds,  it  should,  in  some  degree,  be  rMulated  bv  their  particular  nature,  and 
their  diflbrence  lit  depth  and  heaviness.  Boys,  who  is  in  the  habit  of  breaking  up  thin  chalky  soils,  and 
such  as  have  been  in  tillage.  In  this  way.  observes,  that  in  Kent,  where  the  method  of  parina  most  in  use 
is  with  dowa-thara  at  breast-ploughs,  tney  take  off  turf  as  thick  as  the  nature  of  the  soil  wvU  admit,  IWim 
half  an  inch  to  two  laches;  the  thicker  the  better,  provided  there  is  a  sufficient  portion  of  vegetable 
matter  contained  within  them  to  make  them  bum  well  The  most  usual  depths  of  paring  arc  ihm  about 
one  inch  to  three.  * 

S21&  In  regard  totamfti^,  when  the  season  is  not  very  wet,  the  turves  will  commonly  be  sufficiently 
dried  in  about  a  fortnight  or  three  wedu,  even  without  being  turned ;  but  in  rainy  weather  they  require 
a  longer  time,  and  must  be  turned  more  than  once  to  prevent  their  striking  out  roots  and  shoots,  wnich 
might  hinder  them  from  burning. 

&17.  Spreading  tke  atket.  As  soon  as  the  turves  have  fUlly  undergone  the  process  of  burning,  and  are 
reduced  to  the  state  of  ashes  and  a  powdery  earthy  matter,  the  whole  should,  as  soon  as  possible,  be 
spread  out  over  the  land  in  as  regular  and  equal  a  manner  as  the  nature  of  the  work  will  admit  of;  for, 
without  great  attention  in  thb  respect,  great  inequality  in  the  crops  may  take  place ;  besides,  the  soil  will 
be  made  lighter  in  some  places  than  in  others,  which  may  be  disadvantageous  in  the  same  way.  llie 
q>reading,  where  it  can  by  any  means  be  accomplished,  should  always  be  performed  before  any  rain  fiills ; 
as,  where  this  point  is  not  attended  ta  a  great  kMS  may  be  sustained  by  the  saline  matters  being  carried 
down  in  a  state  of  solution,  and  their  beneficial  effects  in  a  great  measure  lost  before  the  crops  are  in  a 
ooi^ltion  to  receive  them.  In  order  to  secure  the  tail  influence  of  the  ashes,  the  land  is  frequently 
slightly  ploughed  over  tanmediately  after  the  ashes  are  spread  out ;  and  it  is  stated  by  Donaldson,  that 
those  who  are  more  than  ordinarily  attentive  in  this  respect,  only  rib  or  slob  (lirrow  the  field,  so  that  the 
ashes  after  burning  may  be  covered  up  with  the  greater  expedition  and  dispatch.  By  this  modf ,  how- 
ever,  they  probably  cannot  be  so  equally  mixed  with  the  soil  as  by  that  of  ploughing  the  whole  field  with 
a  very  sljffbt  furrow,  so  as  Just  to  cover  them. 

asia  Tke  eJtpeiue  qftke  operaUoa  qf  paring  and  burning  will  vary  according  to  the  nature  and  situation 
of  the  land,  the  method  in  which  it  is  performed,  and  the  customs  of  the  district  in  regard  to  the  price  of 
labour.  On  the  thin  sort  of  chalky  soils  it  is  stated  by  Boys,  that  the  expense  for  paring  at  a  moderate 
tbJcknees,  where  the  land  is  not  very  flinty,  is  about  equal  to  four  or  five  plougbinga 

32 1 9.  7^  openUum  of  drying  and  burmng  dayfw  manvrt  is  in  several  HKpecto  similsr 
to  that  of  paring  and  burning  &  verdant  surface.  The  practice  of  burning  clay  has  at 
various  times  been  pursued  with  energy  and  success,  and  at  other  times  has  fallen  into 
neglect  llie  oldest  book  in  which  it  is  mentioned,  is  prabably  The  dmntry  Gentle- 
matCt  Companiont  by  Stephen  Switzer,  Gardener,  London,  17S2.  In  that  work  it  is 
stated  that  the  Earl  of  Halifax  was  the  inventor  of  this  useful  improvement ;  and  that 
it  was  much  practised  in  Sussex.  There  are  engravings  of  two  kilns  for  burning  clay, 
one  adopted  in  England,  and  the  other  in  Scotland ;  where  it  is  said  to  have  been  ascer- 
tained,  that  lands  reduced  by  tillage  to  poverty,  would  produce  an  excellent  crop  of 
turnips,  if  the  ground  were  ploughed  two  or  three  times,  and  clay  ashes  spread  over  it. 
In  the  same  work,  there  are  several  letters,  written  in  the  years  1730  and  1731,  stating 
that  the  plan  of  burning  clay  liad  answered  in  several  parts  of  England ;  and  accounts 
were  received  from  Scotland,  that  upon  experiment  it  had  answered  better  than  either 
lime  or  dung,  but  was  found  too  expensive.  Tlie  practice  is  described  at  length 
in  Ellis's  Practical  Farmer^  or  Hertfordshire  Husbandman,  1732.  In  1786,  James 
Arbuthnot  of  Peterhead  tried  seven!  succes^ul  experiments  with  burning  day,  and 
various  others  have  since  been  made  in  diflTerent  pairts  of  the  empire.  In  1814,  the 
practice  was  revived  and  written  6n  by  Craig  of  Cally,  near  Dumfries,  and  soon  after  by 
General  Beataon,  near  Tunbridge ;  by  Curwen,  Burrows,  and  several  correspondents  of 
agricultural  journals.  In  Irehind,  it  would  appear,  the  practice  prevails  in  several 
places,  and  Craig  says  he  adopted  it  from  seeing  its  effects  there.  The  result  of  the 
whol^  is,  that  the  benefits  of  this  mode  of  manuring  have  been  grcstly  exaggerated ; 
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though  they  certainly  appear  to  be  considerable  on  clayey  soils.  Alton  (Farmer* s  Mng, 
vol.  xxiL  p.  423.)  compares  this  rage  for  burning  clay,  which  eiisted  in  1815,  to  tlic 
florin  mania  of  a  few  years*  prior  date.  In  1822,  he  found  few  of  the  advocates  for  these 
improvements  disposed  to  say  much  on  the  subject,  and  saw  very  few  clay-kilns  smoking. 
**  To  give  my  ultimatum  upon  this  subject,**  he  says,  **  I  regret  that  the  discoverers  of 
fiorin  grass,  and  of  the  effects  of  burnt  clay,  have  so  far  overrated  their  value.  Both  are 
useful  and  proper  to  be  attended  to;  —  the  grass  to  be  raised  on  patches  of  marshy 
ground,  and  used  as  green  food  to  cattle  in  winter ;  and  the  burnt  earth  as  a  corrector  a( 
the  mechanical  arrangement  of  a  stubborn  clay  soil ;  and  I  have  no  doubt,  but  if  they 
had  been  only  recommended  for  those  valuable  purposes,  they  would  have  been  brought 
into  more  general  use  than  they  yet  are,  or  will  be,  till  the  prejudices  against  them, 
arising  from  tlie  disappointment  of  expectations  raised  high  by  too  flattering  descriptions, 
are  removed.'* 

9230.  The  action  t^  burnt  clay  onthetoUl*  thus  described  by  the  same  author :  — **  It  must  be  obvious  to 
every  person  who  has  paid  attention  to  tbe  subject,  that  when  clav  or  other  earth  Is  burnt  into  ashes  like 
brick.dust,  it  will  not  (unless  acids  are  applied  to  it)  return  agam  to  its  former  state  of  clay,  but  will 
remain  in  the  granulated  state  of  ashes  or  Mable  mould,  to  which  it  was  reduced  by  the  operation  of 
burning.  An  admixture  of  that  kind  with  a  strong  adhesive  clay  must  eridently  operate  as  a  powerAil 
manure,  by  changing  the  mechanical  arrangement  of  the  latter,  and  rendering  it  more  friable ;  giving 
greater  facility  to  the  percolation  of  redundant  moisture,  and  to  the  spreading  of  the  roots  of  vegetables 
in  quest  of  food.  The  application  of  as  much  water,  sand,  or  any  similar  substance,  would  have  exactly 
the  same  effect,  in  opening  and  keeping  open  the  pores  of  an  adhesive  ciay  soil,  and  converting  it  into  the 
quality  of  loam.  Besides  this,  which  would  be  a  permanent  improvement  upon  the  staple  or  texture  of 
every  clay  soiL  burnt  clay  or  torrefied  earth  may  sometimes  acquire,  in  that  operation,  a  small  quantity  of 
soot  or  carbonic  matter,  that  may,  in  favourable  circumstances,  operate  for  one  season  as  a  manure,  or  as 
a  stimulus,  to  a  small  extent,  to  the  growth  of  vegetables.  This  at  least  may  be  the  case,  if  the  clay  or 
earth  burnt  shall  abound  with  vegetable  matter,  and  if  the  burning  is  conducted  in  such  a  smothered  way, 
as  to  prevent  the  smoke  or  v»etable  matter  f^om  escaping.  But  as  it  is  the  subaml  that  is  recommended, 
and  seems  to  be  generally  used  for  burning,  it  is  impossible  any  considerable  quantity  of  vegetable  matter 
can  be  found  in  it 

3221.  The  cateareoug  matter  in  the  soil,  it  is  sai^*,  wUl  be  calcined  and  formed  into  lime  by  the  operation 
of  burning;  but  I  am  disposed  to  consider  this  argument  as  far  more  plausible  than  solid.  Calcareo'is 
matter  is  no  doubt  found,  on  chemical  analysis,  to  a  certain  extent  in  some  soils ;  perhaps  some  per. 
oeptible  portion  of  it  may  be  found  in  every  soil :  but  it  is  seldom  or  never  found  in  any  soil,  to  such  an 
extent  as  to  be  of  much  use  as  a  manure  to  other  land.  Even  where  the  soil  is  impregnated  with  a  large 
portion  of  calcareous  matter,  if  it  is  not  in  the  form  of  limestone,  but  minutely  mixed  with  it,  the  bum. 
mg  cannot  either  increase  or  much  alter  the  lime.  If  it  is  in  the  form  of  stones,  however  small,  or  In 
what  is  called  limestone  gravel,  there  is  little  chance  of  its  being  calcined  in  the  operation  of  burning  the 
clay :  it  would  go  through  that  ordeal  unaltered.  Any  change,  therefore,  that  can  be  made  upon  the 
small  portion  of  calcareous  matter  in  the  soil  by  burning  in  the  manner  directed,  can  scarody  have  any 
perceptible  effect,  when  that  matter  is  applied  as  manure  to  other  soils.  And  thoush  it  is  possible  thac 
some  qualities  in  particular  soils,  unfavourable  to  vegetation,  may  be  corrected  by  burning,  and  that  in 
some  other  instances  the  fire  may  render  the  clay  more  nutritive  to  plants  (though  1  have  not  been  able 
to  trace  this,  or  even  to  conjecture  how  it  can  happen),  yet  I  am  much  disposed  to  believe,  that  its  eflbct 
as  a  mechanical  mixture  in  opening  the  pores  of  the  soil,  is  the  chief  improvement  that  can  be  derived 
IVom  the  application  of  burnt  clay  as  a  manure  If  it  has  any  other  cfibct,  it  must  be  from  the  soot  or 
carbonic  matter  collected  durine  the  operation  of  burning ;  or  perhaps  it  may  acquire,  by  the  torrefactioo, 
something  of  a  stimulating  quality,  that  may  for  a  short  time  promote  the  growth  of  particular  plants : 
but  these  qualities  can  only  be  to  a  small  extent,  and  continue  to  act  for  a  very  limited  period."  (Far. 
IfM.  xxiL  422.) 

SS22.  The  action  of  burnt  otoy, -according  to  a  writer  in  TTie  Fartnfr's  Journal^  is  at  least  thrceufold,  and 
mav  be  manifold.  It  opens  the  texture  of  stubborn  clays,  gives  a  drain  to  the  water,  spiracles  to  the  air, 
ana  afibrds  to  the  roots  facility  of  penetrating.  Clay  ashes  burnt  firom  turves,  containing  an  admixture 
of  vegetable  matter,  consist,  in  some  small  proportion,  of  vegetable  alkali  or  potass,  a  salt  which  is  known 
to  be  a  good  manure.  It  auo,  in  most  cases,  happens  that  a  stiff  cold  clay  is  impregnated  with  pyrites,  a 
compound  of  sulphuric  acid  and  iroa  Although  tbe  chemical  attraction  between  these  two  txMies  is  so 
strong,  that  it  is  one  of  the  most  difficult  operations  in  the  arts  totally  to  free  Iron  from  sulphur,  yet  a  very 
moderate  heat  sublimes  a  large  portion  of  the  sulphur.  The  iron  is  then  left  at  liberty  to  re.absorb  a 
portion  of  the  redundant  sulphuric -acid,  which  too  generally  is  found  in  these  soils,  and  thereby  sweetens 
the  land ;  and  it  is  probable  that  the  bright  red  or  crimson  calx  of  iron,  which  gives  colourmg  to  the 
ashes  when  over.burnt,  is  beneficial  to  vegetation  in  the  present  case,  insomuch  as  it  is,  of  itself,  one  of 
the  happiest  aids  to  fertility,  as  exemplified  in  the  red  marl  strata  and  red  sand  strata  throughout  the 
kingdom.  The  evolution  and  recombination  of  diffbrent  gases,  no  doubt,  materially  aftct  the  question; 
but  it  is  reserved  for  accurate  chemical  observers  to  give  us  an  account  of  the  processes  which  take  place 
in  this  respect  Curwen  notices  that  clay  ashes  do  no  benefit  as  a  top-dressing  on  grass,  which  is  in  part 
to  be  explained  by  reason  that  the  ashes,  when  spread  on  the  surface  of  the  grass,  cannot  exert  mechanical 
suction  on  tbe  soil  in  the  ways  enumerated.  Neither  can  Che  calx  of  iron  come  so  immediately  in  contact 
with' the  particles  of  the  soil,  for  the  production  of  any  chemical  efllbct,  as  it  would  do  if  tbe  ashes  were 
ploughed  in.  In  short,  like  many  other  manures  which  are  laid  on  the  surface,  unless  it  contains  some, 
thing  soluble  which  may  be  washed  into  the  ground  by  rains,  it  does  very  little  good ;  and  the  feeble 
proportion  of  vegetable  alkali  is  probably  the  only  soluble  matter  the  ashes  contain.  However  sanguine 
may  be  the  admirers  of  burnt  clay,  all  experience  confirms  that  the  most  beneficial  clay  ashes  are  those 
which  are  burnt  ttom  the  greatest  proportion  of  rich  old  turfl  ancient  banks,  roots  of  bushes,  and  other 
vegetabl«  matters ;  and,  1  conceive,  the  value  of  mere  powdered  pottery  (for  such  It  u)  may  easily  be 
overrated.    (Far.  Joum.  181a) 

S223.  The  common  meUiod  of  burning  day  is  to  make  an  oblong  enclosure,  of  the 
dimensions  of  a  small  house  (say  15  feet  by  10)  of  green  turf  sods,  raised  to  the  height 
of  3|  or  4  feet.  In  the  inside  of  this  enclosure,  air-pipes  are  drawn  diagonally,  which 
communicate  with  holes  left  at  each  comer  of  the  exterior  wall.  These  pipes  are  formed 
of  sods  put  on  edge,  and  the  space  between  these  as  wide  only  as  another  sod  can  easily 
cover.  In  each  of  ^the  four  spaces  left  between  the  air-pipes  and  the  outer  wall,  a  fire  is 
kindled  with  wood  and  dry  turf,  and  then  the  whole  of  the  inside  of  the  enclosure  or 
kiln  filled  with  dry  turf,  which  is  very  soon  on  fire ;  and  on  the  top  of  that,  when  well 
kindled,  is  thrown  the  clay,  in  small  quantities  at  a  time,  and  repeated  as  often  as  necc» 
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•ary,  which  must  be  regulated  by  the  intensity  of  the  burning.  The  air-pipes  are  of  use 
only  at  first,  because,  if  the  fire  bum  with  tolerable  keenness,  the  sods  forming  the  pipes 
will  soon  be  reduced  to  ashes.  The  pipe  on  the  weather  side  of  the  kiln  only  is  left  open, 
the  mouths  of  the  other  three  being  stopped  up,  and  not  opened  eicept  the  wind  should 
▼eer  about.  As  the  inside  of  the  enclosure  or  kiln  begins  to  be  filled  up  with  clay,  the 
outer  wall  must  be  raised  in  height,  always  taking  care  to  have  it  at  least  fifteen  inches 
higher  than  the  top  of  the  clay,  for  the  purpose  of  keeping  the  wind  from  acting  on  the 
fire.  When  the  fire  bums  through  the  outer  wall,  which  it  often  does,  and  particularly 
when  the  top  is  overloaded  with  clay,  the  breach  roust  be  stopped  up  immediately,  which 
can  only  be  effectually  done  by  building  another  sod  wall  from  the  foundation,  opposite  to 
it,  and  the  soda  that  formed  that  part  of  the  first  wall  are  soon  reduced  to  ashes.  The  wall 
can  be  raised  as  high  as  may  be  convenient  to  throw  on  the  clay,  and  the  kiln  may  be 
increased  to  any  uze,  by  forming  a  new  wall  when  the  previous  one  is  burnt  through. 


33Sti.  The  prmeipal  art  in  bmmiag  coiuitt*  in  having  the  outer  wall  made  quite  close  and  impervious 
to  the  external  air,  and  taking  care  to  have  the  top  always  lightlv,  but  completelv,  covered  with  claj  ; 
becauie  if  the  external  air  should  come  in  contact  with  the  Are,  either  on  the  top  of  the  kiln,  or  by  i 
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Of  its  bursting  through  the  sides,  the  flre  will  be  very  soon  exunguished.  In  short,  the  kilns  require  to 
be  attended  nearly  as  closdy  as  charcoal  pits.  Clay  Is  much  more  easily  burnt  than  either  moss  or  loam  ;  — 
it  does  not  undergo  any  alteration  in  its  shape,  and  on  that  account  allows  the  flre  and  smoke  to  get  up 
easily  between  the  lumps ;  whereas  moas  and  loam,  by  crumbling  down,  are  very  apt  to  smother  the  fire, 
unless  carefully  attended  ta  No  rule  can  be  laid  down  for  regulating  the  sise  of  the  lumps  of  clay  thrown 
on  the  kiln,  as  that  must  depend  on  the  state  of  the  fire ;  but  every  lump  has  been  found  completely  burnt 
on  opening  the  kiln,  when  some  of  them  were  thrown  on  larger  than  my  head.  Clay,  no  doubt,  burns 
more  readily  if  it  be  dug  up  and  dried  for  a  day  or  two  before  it  be  thrown  on  the  kiln ;  but  this  operation 
is  not  necessary,  as  it  will  bum  though  thrown  on  quite  wet,  After  a  kiln  is  fairly  set  a  going,  no  coal  or 
wood,  or  any  sort  of  combustible,  is  necessary,  the  wet  day  burning  of  itself ;  and  it  can  only  be  extinguished 
by  intention,  or  the  carelessness  of  the  operator, —  the  vicissitudes  of  the  weather  having  hardly  any  effbct 
on  the  fire,  if  properly  attended  ta  It  may,  perhaps,  be  necessary  to  mention,  that  when  the  kiln  is  burninff 
with  great  keenness,  a  stranger  to  the  operation  may  be  apt  to  think  that  the  fire  is  extinguished.  If, 
therefore,  any  person,  either  through  impatience,  or  too  great  curiosity,  should  insist  on  looking  into  the 
interior  of  the  kiln,  he  will  certainly  retjurd,  and  may  possibly  extinguish  the  flre ;  for,  as  before  men. 
tioned,  the  chief  art  consists  in  keeping  out  the  extemsi  air  ttam  the  fire.  Where  there  is  abundance  of 
clay,  and  no  great  quantity  of  green  turf,  it  would,  perhaps,  be  best  to  bum  the  clay  in  draw.kilns,  the 
same  as  lime 

3025.  An  improved  method  of  bmrning  daif  has  been  adopted  by  Colond  Dickson,  at  Hexham,  and  by 
other  gentlemen  in  Northumberland.  Instead  of  building  a  kiln,  gratings  or  arches  of  cast  iron  are  used 
to  form  a  vault  or  fUnnel  for  the  (Uel,  and  over  this  fUnnelthe  clay  is  built.  The  grated  arches  are  made 
about  two  feet  and  a  half  long,  two  feet  diameter,  and  about  fourteen 
Inches  high.  One  grating  is  to  be  filled  with  brushwood,  stubble,  or 
any  other  cheap  fiiel,  and  the  clay,  as  it  is  dug,  built  upon  it  to  a 
convenient  heignt,  leaving  small  vacancies,  or  boring  holes,  to  allow 
the  heat  to  penetrate  to  the  middle  and  outer  parts  of  the  clay. 
When  a  sufficient  quantity  is  built  upon  the  first  grating,  another 
is  added  at  either  end,  or  at  both,  filled  with  similar  fuel,  and  the  clay 
built  upon  them  as  before.  This  process  is  continued  until  10,  IS,  or 
a  greater  number,  of  the  grttings  have  been  used,  when  one  end 
is  built  up  or  covered  with  clay,  and  at  the  other,  under  the  last 
grating,  a  fire  is  made  of  coals  or  fagsot  wood.  The  end  at  which 
the  flre  is  made  should  face  the  wind  if  possible,  and  if  the  process 
has  been  properly  conducted  the  clay  will  be  eflectually  burnt  By 
commencing  with  a  centre  grating  in  the  form  of  a  cross  {Jig.  517.), 
the  workman  may  build  from  four  ends  in  the  place  of  two ;  this 
contrivance  will  afl!brd  a  facility  in  the  work,  and  have  a  draft  of 
wind  at  two  entrances. 

3SS6.  The  advantage  qftkis  mode  qf  burning  clay  is  the  saving  of 
cartage,  as  the  clay  mav  be  always  burned  where  it  is  du|^ 
3227.  Burning  clay  and  mr/aee  soil  by  lime,  witMoutfuel,  has  been  practised  by  Curwen  {Farm,  Mag. 
VOL  xvl  pi  11,  ft.)  in  the  foUowing  manner :  —  Mounds  of  seven  yards  in  length,  and  three  and  a  half  In 
breadth.  Vire  Jlindled  with  seventy-two  Winchester  bushels  of  lime.  First,  a  l»yer  of  dry  sods  or  parmgs, 
on  which  a  quanUty  of  lime  is  spread,  mixing  sods  with  it,  then  a  covenne  of  dght  inches  of  «>ds.  on 
which  the  other  haff  of  the  Ume  is  spread,  and  covereda  foot  thick ;  the  height  of  the  mound  being 
about  a  yard.  In  twenty-four  hours  ft  will  toke  flre.  The  lime  should  be  immediately  from  the  kiln. 
It  is  better  to  sufl)$r  it  to  ignite  itself,  than  to  eflfcct  it  by  the  operation  of  water.  When  the  fire  >»5wrly 
kindled.  fVesh  sods  must  be  applied.  Mr.  Curwen  recommends  obUining  a  sufficient  body  of  ashes  before 
any  cSy  is  put  on  the  mouTaTrhe  flre  naturally  rises  to  the  top.  It  takes  less  Ume,  and  does  more 
WOTk,  to  draw  down  the  ashes  twm.  the  topw  and  not  to  suffcr  it  to  nse  above  six  feet  The  former  practice 
of  burning  in  kilns  was  more  expensive,  did  much  Icm  work,  and,  m  many  instances,  calcined  the  ashes, 
and  rendered  them  of  no  value  .    _    _.  .    ,  . ,«.      ..««,»         _^  ...  . « .u 

32S8.  Use  of  pyrites  in  burning  day.  A  writer  in  The  Parmer^s  Jonrnal  (Dec.  1821),  awerts  that  "  the 
greater  part  of  many  beds  of  cold  day  contain  in  them  a  subsUnce,,or  ingredient,  which  is  in  iUelf:  to  a 
great  degree,  combustible,  as  known  to  every  brick-buroer.  This  probably  is,  in  most  casc^  the  sulphur 
of  the  pyrites  contained  in  the  cUy;  but  be  it  what  it  mav,  it  preyaiU  to  such  a  degree  that  a  very  small 
quanUty  of  fViel  is  sufficient  to  bum  a  very  Urge  body  of  day.  It  is  only  requisite  to  have  sufflaent  fUel 
to  set  fire  to  the  heap  at  flrst,  so  as  to  raise  a  body  of  heat ;  and,  for  the  rert,  the  cUy  wi  1  nearlyburn  of 
itself,  being  iudidously  arranged  round  and  upon  the  buming  centre.  The  ashes  are  in  the  best  state 
when  they  have  been  exposed  only  to  a  moderate  heat;  narody,  to  a  heat  not  only  far  below  what  wiH 
produce  vitrification,  but  even  so  low  ai  not  to  produce  a  permanent  red  colour :  the  bUck  ashes,  or  dirty 
red,  and  brownUh  red,  being  made  superior  in  value  to  bright  red  ashes,  that  is,  to  wcll-bmnt  bricks. 
The  heat  is  moderated  chiefly  by  the  judidous  application  of  the  crumbs  and  mouldering  ftagmenU  of 
rby  or  SOU,  so  as  to  prevent  the  draft  of  the  air  through  the  apertures  between  the  large  clods  or  tufts 
from  being. too  free:    A  very  small  admixture  of  vegetable  f\iel  suffices  to  keep  up  the  flre. 

3229.  The  apjilication  of  burnt  clay  as  a  manure  is  the  same  as  that  of  lime  c  it  is 
spread  over  fallows  or  lands  in  preparation  for  turnips,  at  the  rate  of  from  thirty  to  fifty 
loads  or  upwards  per  acre.  A  few  years  ago  this  practice  made  considerable  noise,  but 
at  present  it  has  fallen  into  disrepute. 
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S230.  The  general  mawtal  operations  common  to  British  agriculture  lieing  now  de- 
scribed, a  variety  of  operations  peculiar  to  particular  departments,  such  as  boring  for  water, 
puddling  to  retain  water,  building  drains,  &c.  which  belong  to  draining  ;  and  barking 
timber,  burning  charcoal,  distilling  pyrolignous  add,  which  belong  to  planting ;  will  be 
found  under  these  departments. 


CHAr.  II. 

JgricuUural  Operations  requiring  the  Aid  of  Labouring  Cattle. 

3231.  Operations  requiring  the  aid  of  labouring  cattle  are  in  a  peculiar  manner  entitled 
to  the  appellation  of  agricultural.  Almost  all  the  operations  described  in  the  former 
chapter,  may  be  performed  by  common  country  labourers ;  but  those  we  are  now  to 
enter  on,  are  exclusirely  performed  by  farm  servants.  They  may  be  classed  as  operations 
for  the  use  and  management  of  live  stock,  labours  on  the  soil,  and  compound  operations. 

Skct.  I.    Operations  fir  the  Care  of  Live  Stock. 

3232.  Herdingf  or  tending  of  cattle,  as  an  operation,  is  the  simplest  which  is  connected 
with  domestic  animals.  It  consists  in  conducting  them  to  a  certain  pasturage ;  keeping 
tliem  within  the  prescribed  limits ;  preventing  them  from  injuring  one  anoUier ;  observing 
if  any  are  diseased,  and  the  like.  It  is  commonly  performed  with  the  aid  of  tlie  dog, 
and  by  boys  or  girls  for  a  small  herd  or  flock,  and  aged  or  elderly  men  for  larger  herds. 
In  modem  times,  the  place  of  the  cow  and  cattle  herd  is  generally  supplied  by  fences ; 
but  where  large  flocks  of  sheep  are  kept,  it  is  still  necessary  to  have  a  shepherd ;  not,  in 
many  cases,  so  much  to  keep  the  flock  together  and  in  its  proper  place,  as  to  watch  the 
progress  of  tlieir  groMrth,  the  approaches  of  disease,  parturition,  &c.  In  almost  all  cases, 
mild  and  gentle  treatment  ought  to  be  made  the  tine  qud  non  of  the  herdsman's  conduct. 
The  duties  of  the  shepherd,  who  hsA  the  genei^  care  of  either  a  flock  or  herd,  aie  various 
and  important,  and,  to  be  duly  executed,  imply  no  inconsiderable  degree  of  physiological 
and  veterinary  knowledge.     See  Part  III.  Book  VI I.   The  Economy  of  Lvoe  Stock, 

3233.  Cleaning  cattle  is  the  operation  of  rubbing,  brushing,  combing,  and  washing 
their  bodies,  and  picking  their  feet.  The  legs  of  catde,  when  soiled  by  labour,  are  com- 
monly washed  by  walking  them  two  or  three  times  through  a  pond,  formed  on  purpose 
in  or  near  to  farmeries.  As  soon  as  they  are  put  in  the  stable  and  unharnessed,  the  legs, 
and  such  parts  as  are  wetted,  should  be  powerfully  nibbed  with  dry  straw,  so  as  to  diy 
the  hair ;  and  the  same  process  should  be  applied  to  the  rest  of  the  body,  if  they  have  been 
in  a  state  of  copiouis  perspiration.  At  the  same  time  their  feet  should  be  picked,  and  their 
hoofii  freed  from  any  earth  or  small  stones  which  may  have  lodged  under  the  shoe,  or  in 
the  case  of  labouring  oxen  between  the  hoofs.  Combing  and  brushing  can  only  be  per- 
formed when  the  hair  and  skin  are  perfectly  dry,  and  in  farmeries  is  generally  done  in 
the  morning  when  they  are  first  fed,  and  in  the  evening  when  last  fed.  In  general,  it 
may  be  considered  as  experimentally  decided,  that  cleaning  cattle  of  every  description, 
cows  and  oxen  as  well  as  horses,  contributes  much  to  their  health  as  well  as  to  their  beauty. 
If  swine  were  cleaned  as  regularly  as  horses,  there  can  be  no  doubt  they  would  be  equally 
benefited  by  it.  Some  amateurs  have  their  feeding  swine  regularly  cleaned ;  but  the 
greater  part  of  professional  agriculturists  content  themselves  with  fixing  one  or  more  rub- 
bing posts  in  each  sty,  with  frequent  rene^ng  of  the  litter. 

3234*  Feeding,  or  supplying  food  to  cattle,  is  an  operation  which,  like  every  other, 
however  simple  or  humble,  requires  attention  and  a  principle  of  action.  Food  ought  to 
be  given  at  stated  times,  in  such  quantities  as  to  satisfy  but  not  to  glut  the  animals,  and 
varied  in  quality  so  as  to  keep  appetite  alive.  Water  ought  to  be  regularly  supplied 
according  to  the  kind  of  food,  the  state  of  the  animal,  and  the  season  of  the  year.  Cattle, 
that  are  fed  in  part  on  green  food  or  roots,  will  require  less  water  than  those  fed  on  dry 
hay,  straw,  or  com ;  and  cattle  that  have  been  at  work  and  perspiring,  will  require  more 
water  than  such  as  have  been  idle  or  at  pasture.  In  summer,  cattle  fed  on  dry  food 
obviously  require  more  water  than  in  winter,  owing  to  the  increased  perspiration.  -  The 
case  of  sick  animals  must  be  regulated  by  the  nature  of  their  disease,  or  directed  by  the 
veterinary  surgeon.  In  treating  of  agricultural  animals  (Part  III.),  we  shall  give  the 
diseases,  and  treatment  of  each. 

3235.  The  harnessing  of  cattle  requires  attention,  first,  that  the  harness  be  in  complete 
order ;  and,  secondly,  that  it  fit  the  parts  of  the  animal  to  which  it  is  applied.  Collars 
and  saddles  arc  the  leading  articles,  and  when  they  gall  or  in  any  way  incommode  the 
animal,  tliey  are  ruinous  to  his  comfort,  and  soon  render  him  unfit  for  labour.  Even 
when  they  fit  properly,  an  improper  mode  of  fixing  the  collar-blades  (hames),  and  tying 
tlie  girth  of  the  saddle,  may  greatly  annoy  the  animal,  and  render  him  restive  during  the 
whole  period  he  is  in  yoke. 
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3SS6.  The  yoking  of  draught  ammah  requires  BtUl  more  attention  than  hameadng  them. 
To  know  when  an  animal  is  properly  yoked,  or  placed  in  proper  circumstances  to  per- 
form the  kind  of  labour  assigned  to  him»  it  is  necessary  to  have  clear  ideas  as  to  the  kind 
of  power  to  be  exerted  by  the  animal,  whether  drawing,  carrying,  pushing,  or  two  or 
all  of  these,  llie  horse  and  ox  draw  from  their  shoulders,  carry  from  their  back,  and  push 
with  their  breech.  The  point  of  resistance  in  all  weights,  or  objects  to  be  dragged  or 
pushed  along  the  ground's  surface,  lies  below  the  centre  of  gravity ;  and  in  all  cases  of 
drawing,  a  line  from  this  point  of  resistance  to  the  collar  of  the  animal  should  form  a 
right  angle  with  the  plane  of  the  collar-bone.  Hence  the  necessity  of  allowing  the  plough 
chains  from  the  back  of  the  animal  to  hang  freely,  so  as  to  form  a  straight  line  from 
the  collar-blades  through  the  muzzle  of  the  plough  to  the  point  of  resistance.  Hence,  also, 
the  advantage  of  yoking  two  horses  in  a  cart  by  means  of  the  endless  rope  or  chain  already 
described.  (2755.)  In  yoking  animals  where  the  labour  is  principally  carrying  a  weight, 
as  in  carting,  great  care  is  requisite  that  the  weight  be  not  oppressive,  and  that  the  sus- 
pending chain  move  freely  in  the  groove  of  the  saddle,  so  as  to  produce  a  perfect  equipoise. 
Various  opinions  are  entertained  as  to  the  weight  which  a  horse  can  carry  with  or  without 
drawing  at  the  same  time.  According  to  the  practice  of  experienced  carters,  if  a  one- 
'  horse  cart  is  loaded  with  20  cwt.,  5  cwt.,  but  not  more,  may  be  allowed  to  rest  on  the 
bock  of  the  horse  by  means  of  the  traces,  chain,  and  saddle.  This  is  meant  to  apply 
where  the  roads  are  level ;  in  going  up  or  down  hiU,  to  admit  of  the  same  proportion  of 
weight,  the  traces,  or  shafts,  or  the  besring  chain,  must  be  lowered  or  raised  according 
to  circumstances.  Yoking  animals  to  push  only  ia  a  case  that  seldom  or  never  occurs ; 
but  it  will  he  useful  to  mention,  that,  as  the  line  of  the  breech  of  animals  is  nearly  per- 
pendicular to  the  horizon,  and  the  principle  being  that  the  line  of  exertion  should  be  at 
right  angles  to  the  exerting  surface,  so  the  direction  of  pushing  or  backing,  as  it  is 
commonly  called,  may  be  a  horizontal  line^  or  a  line  parallel  to  the  surface  on  which  the 
animal  stands. 

9237.  The  hours  qf  cofuecutive  labour  to  vthich  animals  art  mt^eeted  form  a  matter 
which  deserves  consideration.  The  advantage  of  short  stages  in  drawing  heavy  loads 
has  been  proved  by  Mr.  Stuart  Menteath  of  Closebum :  tfab  gentleman,  who  is  pro- 
prietor of  one  of  the  richest  coal  fields  in  the  island,  both  as  to  quantity  and  quality,  has 
very  successfully  employed  horse  power  to  the  drawing  of  he»vy  loads^  by  drviding  the 
roads  into  short  stages.  Before  this  expedient  was  vesorted  to,  each  horse  could  travel 
the  distance  of  only  18  miles,  and  return  with  a  load  of  04  owt.  tfarioe  a  week ;  that  is 
to  say,  the  aggregate  of  the  labour  of  each  horse  amounted  to  S  tons  S  cwt,  weekly :  but 
by  dividing  that  distance  into  4  stages  of  4^  miles  each,  4  horses  can  make  S  trips  daily, 
and  draw  a  load  of  3S  cwt.  each  trip,  or  very  nearly  5  tons  daily,  or  90  tons  weekly. 
Hence,  according  to  this  method,  the  aggregate  of  the  labour  of  each  hone  amounts  to 
about  7  tons  weekly.  Suppose  16  horses  ara  employed ;  instead  of  making  them  travel 
18  miles  one  day,  and  return  with  a  load  the  foUovring,  the  more  advantageous  plan  is 
to  arrange  them  in  4  divisions,  and  make  each  division  travel  only  4^  miles  in  succession : 
were  this  distance  divided  into  six  stages,  the  load  might  be  proportionally  increased, 
with  less  fatigue  to  the  horses ;  for  it  will  invariably  be  found  that  the  most  profitable 
mode  of  applying  the  laboiur  of  horses,  is  to  vary  their  muscular  action,  and  ravive  its 
tone  by  short  and  frequent  intervals  of  repose.  Were  stone  rail-tracks  laid  down  on  the 
puUs  between  Sheriff  Hall  and  Edinbiurgh,  and  the  above  plan  adopted  with  waggons 
not  exceeding  1 1  cwt.  similar  to  those  used  by  Mr.  Stuart  MenteaUi,  the  inhabitants 
might  be  supplied  with  coal  at  a  cheaper  rate  than  by  any  other  existing  mode  of  con- 
veyance. Mr.  Stuart  Menteath  considers  the  same  principle  equally  applicable  to 
ploughing ;  instead  of  2  yokings,  as  at  present,  of  4  hours  each,  were  3  yokings  of  84 
houn  each  substituted,  the  horses  would  be  less  exhausted,  and  more  work  accomplished 
{Scottman,  Jan.  6.  1830.) 

3238.  The  labour  qfa  horse  in  a  day ,  according  to  Profesvor  Lesfie,  if  commonly  reckoned  equal  Co  that 
of  five  men ;  but  he  works  only  8  hours,  while  a  man  easily  continues  his  exertions  for  10  hours.  Horses 
likewise  display  much  greater  force  in  carrying  than  in  putting ;  and  yet  an  active  walker  will  beat  them 
on  a  long  journey :  their  power  of  traction  seldom  exceeds  144  um.,  but  they  are  capable  of  carrying  mors 
than  six  times  as  much  weight  The  pack-horses  in  the  West  Riding  of  Yorkshire  are  accustomed  to 
transport  loads  of  4£0  Ibi  over  a  hilly  country :  but  in  many  parts  of  England,  the  mitUhorses  will  carry 
the  enormous  burthen  of  910  Ibsi  to  a  short  distance,  llie  action  of  a  horse  is  greatly  reduced  by  the 
duration  of  his  task ;  though  not  encumbered  at  all  with  an  v  load  or  draught,  he  would  be  oompieCely 
exhausted,  perhaps,  by  a  continued  motion  for  80  hours  in  a  day.  Though  a  horse  might  start  with  a  cele. 
rity  of  16  miles,  this  would  be  reduced  in  4  hours  to  10k  and  in  8  hours  to  5f .  Henoe  the  great  advan. 
tages  resulting  flxm  short  stages,  lately  adopted  for  the  rapid  convcyaaioe  of  the  mail  {Ekmentt  qf 
Natural  PhUotoj^y^') 

SxcT.  II.     Labours  tmth  Cattle  on  the  SoiL 

3239.  Ploughing  is  justly  considered  the  most  important  of  agricultural  operations,  aa 
on  the  manner  in  whidi  this  is  performed  depends  the  facility  of  executing  all  succeediug 
operations  on  the  same  piece  of  land.  The  plough  acts  as  a  wedge,  separating  a  portion 
of  the  soil,  and  turning  it  over  at  the  same  time.    If  this  wedge  were  properly  constructedt 
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and  if  the  soil  presented  everywhere  the  same  resistance  to  it,  it  would  requiro  no  holding, 
but  would  maintain  its  position  when  drawn  along  by  the  cattle ;  but  as  the  least  inequality 
of  surface  or  tenacity,  or  the  additional  resistance  of  a  root  or  stone,  destroys  the  equili- 
brium  of  the  forces  acting  against  the  wedge,  the  presence  of  the  holder  or  ploughman 
becomes  necessary  to  adjust  its  position.  In  two-wheeled  ploughs,  however,  this  is  done 
in  a  great  measure  by  tlie  wheels,  but  not  so  rapidly  as  by  the  instantaneous  movement 
of  the  holder  on  the  ends  of  the  handles  acting  as  levers.  The  manual  operation  of  hold- 
ing the  plough  in  a  proper  position,  and  directing  the  horses  or  cattle  which  draw  it  at 
the  same  time,  is  only  to  be  acquired  by  experience :  when  once  attained,  it  is  perhaps  the 
most  ^reeable  and  healtliy  of  agricultural  exercises ;  the  body  being  kept  upright,  the 
arms  and  legs  brought  into  action,  and  also  the  eye  and  the  mind,  to  keep  the  furrow 
straight  and  of  regular  width  and  depth,  and  the  voice  to  speak  to  tlie  horses.  It  is 
almost  needless  to  mention  tliat  the  art  of  drawing  a  straight  furrow  with  a  plough  in 
which  the  horses  are  yoked  in  pairs,  consists  in  keeping  each  of  the  horses  a  small  distance 
apart,  so  as  to  see  forward  between  them ;  and  next  to  fix  the  eye  on  two  or  more  objects 
beyond  the  land  to  be  ploughed,' and  keep  these  objects  and  the  coulter  or  muzzle  of  the 
plough  always  in  one  line.  By  far  the  best  practical  directions  for  ploughing  have  been 
given  by  the  author  of  the  article  Agriculture  in  the  Supplement  to  the  Encyd^dia  Brit., 
which  we  shall  quote  at  length. 

SSiO.  Three  diffh-etUoobUs  require  particular  attention  in  ploughing :  1.  The  breadth  of  the  ilice  to  be 
cut ;  2.  its  depth ;  and  3.  the  degree  In  which  it  ia  to  be  tamed  over ;  —  which  hMt  cireumaUnce  depends 
both  upon  the  conatruction  of  the  plough,  particularly  the  mould.board.  and  the  care  of  the  ploughmaa 

S241.  The  breadth  and  depth  qf  the/urroto-sUce  are  regulated  by  Judicioualy  placing  the  draught  on  the 


coulter  ia  alio  placed  with  some  inclination  towards  the  left  or  land  side,  and  the  point  of  the  sock  or  share 
has  a  slight  tendency  downwards. 

S24S.  The  degree  to  which  the  furrow-slice  turns  over  is  in  a  great  measure  determined  by  the  proportioa 
between  its  breadth  and  depth,  which  for  general  purposes  is  usually  as  three  is  to  two;  or  when  the 
ftirrow  is  nine  inches  broad,  it  ought  to  be  six  inches  in  depth.  When  the  slice  is  cut  in  this  proportion, 
it  will  be  nearly  half  turned  over,  or  recline  at  an  angle  of  forty  or  forty.flve  degrees  ;  and  a  field  so 
ploughed  will  have  its  ridges  longitudinally  ribbed  into  angular  drills  or  ridgelets.  But  if  the  slice  is  much 
broader  in  proportion  to  its  depth,  it  will  be  almost  completely  overturned,  or  left  nearly  flat,  with  its 
original  surface  downwards,  and  each  successive  slice  will  be  somewhat  overlapped  by  that  which  was 
turned  over  immediately  before  it  And  finally,  when  the  depth  materially  exceeds  the  width,  each 
flirrow.slice  will  fall  over  on  its  side,  leaving  all  the  original  surface  bare,  and  only  laid  somewhat  ob- 
liquely to  the  horizon. 

aS4:L  Ploughine  with  the  breadth  and  depth  nearly  in  the  proportion  of  three  to  two  it  beat  adapted  for 
laying  up  stubble  land  after  harvest,  when  it  is  to  remain  during  winter  exposed  to  the  mellowing  influ. 
ence  of  trost,  preparatory  to  fallow  or  turnips. 

3244  The  ihaUow  furrpvB  qf  conndrrable  widths  as  five  Inches  in  depth  by  eight  or  nine  wide,  is  under, 
stood  to  answer  best  for  breaking  up  old  leys ;  because  it  covers  up  the  grass  turf,  and  does  not  bury  the 
manured  soiL 

3345.  Ploughing  with  the  depth  qf  the  furrow  considerably  exceeding  the  width  is  a  most  unprofitable  and 
uselessly  slow  operation,  which  ought  seldom  or  never  to  be  adopted. 

3S46.  7%«  mott  generally  ustfulbreadth  qf  a  furrow-slice  is  firom  eight  to  ten  inches,  and  the  depth, 
which  ought  to  be  seldom  less  than  four  inches,  cannot  often  exceed  six  or  eight  inches,  except  in  soils 
uncommonly  thick  and  fertile  When  it  is  necessary  to  go  deeper,  as  for  carrots  and  some  other  deep^ 
routed  plants,  a  trench-plougbing  may  be  given  by  means  of  a  second  plough  following  in  the  same  narrow. 

3247.  Shallow  ploughing  ought  always  to  be  adopted  after  turnips  are  eaten  on  the  ground,  that  the 
manure  may  not  be  buried  too  deep ;  and  also  in  covering  lime,  especially  if  the  ground  has  been  pul- 
verised by  fallowing,  because  it  naturally  tends  to  sink  in  the  soil  in  ploughing  down  farm-yard  dung,  it 
is  commonly  necessary  to  go  rather  deep^  that  no  part  of  the  manure  may  be  left  exposed  to  the  atmosphoA 
In  the  first  ploughing  for  fallows  or  green  crops,  it  is  advisable  to  work  as  deep  as  possible ;  and  no  great 
danger  is  to  be  apprehended,  though  a  small  portion  of  the  subsoil  be  at  that  time  brought  to  thesurfaoa 

324&  Thefurrow-slices  are  generally  distributed  into  beds  varying  in  breadth  according  to  circumstances  ; 
these  are  called  ridges  or  lands,  and  are  divided  ftrom  one  another  by  gutters  or  open  ftirrowa  Tliese  last 
serve  as  guides  to  the  hand  and  eye  of  the  sower,  to  the  reapers,  and  also  for  the  application  of  mannresin 
a  regular  manner.  In  soils  of  a  strong  or  retentive  nature,  or  which  have  wet  close  subsmls,  these  fturows 
serve  likewise  as  drains  for  carrying  off  the  surface  water ;  and  being  cleared  out,  after  the  land  is  sown  and 
harrowed,  have  the  name  of  water  furrows.  In  wet  lands,  Airrows  are  sometimes  drawn  or  dug  across  the 
ridges,  for  the  purpose  of  carrying  off  the  surface  water  ftom  hollows ;  these  are  called  crou  water-furrows. 

3S49.  Ridges  are  not  only  diflbrent  in  breadth,  but  are  raised  more  or  less  in  the  middle,  on  diflbrent 

Ills.  On  clayey  retentive  soils,  the  great  point  to  be  attended  to  is  the  discharge  of  superfluous  yntcr. 
^lut  narrow  ridnis  or  stitches^  of  flrom  three  to  five  feet,  are  not  approved  of  in  some  of  the  best  cultivated 
countiea  In  these  a  breadth  of  fifteen  or  eighteen  feet,  the  land  raised  by  two  gatherings  of  the  plough, 
is  most  commonly  adopted  for  such  soils ;  such  ridges  being  thought  more  convenient  for  manuring,  sow. 


^i 


ing,  harrowing,  and  reaping,  than  narrower  ones ;  and  the  water  is  drained  off  quite  as  eflftetuallv. 

S^:^.  RidgeSf  on  dry  porous  turnip  soils,  may  be  formed  much  broader ;  and,  were  it  not  for  their  use 
in  directing  the  labourers,  may  be,  and  sometimes  are,  dispensed  with  altogether.    They  are  often  thirty 


or  thirty-six  feet  broad,  which  in  Scotland  are  called  btmd-win  ridgesL  because  reaped  by  a  band  of  shearers, 
commonly  six,  served  by  one  binder.  If  it  be  wished  to  obliterate  the  intermediate  ftirrow^  this  may  be 
done  by  casting  up  a  narrow  ridgelet  or  single  bouUdrill  between  the  broad  ridges,  which  to  afterwards 
levelled  by  the  harrows. 

3S51.  The  mode  qf  forming  ridges  straight  and  qfun^orm  breadth  ia  aa  follows :  —Let  xis  suppose  a  field 
perfectly  level,  that  is  intended  to  be  laidoff  into  ridges  of  any  determinable  breadth.  The  best  ptoughman 
belonging  to  the  farm  conducts  the  operation,  with  the  aid  of  three  or  more  poles  shod  with  iron,  in 
the  foTlowing  manner:  The  first  thing  is  to  mark  off  the  head  ridges,  <m  which  the  horses  turn  in  plough, 
ing,  which  should  in  general  be  of  an  equal  breadth  firom  the  bounding  lines  of  the  field,  if  these  lines  are 
not  very  crooked  or  irrq^lar.  The  next  operation,  assuming  one  straight  side  of  the  field,  or  a  line  that 
has  been  made  straight,  as  the  proper  direction  of  the  ridges,  is  to  measure  off  ftom  it,  with  one  of  the 
poles  (all  of  them  of  a  certain  length,  or  expressing  specific  measures),  half  the  intended  breadth  of  the 
ridge  if  it  to  to  be  gathered,  or  one  breadth  and  a  half  if  to  be  ploughed  flat;  and  there  the  ploughman 
sets  up  a  pole  as  a  directicM  for  the  plough  to  enter.  On  a  line  with  this,  and  at  some  dutance,  he  planu 
a  second  pole,  and  then  in  the  same  manner  a  third,  fourth,  &c.,  as  the  hrrcgularity  of  the  surface  may 
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render  neccHary,  though  three  miut  alwajn  be  employed,  —the  lact  oT  them  at  the  end  of  the  intended 
ridge,  and  the  whole  in  one  itraiglit  line  He  then  enters  the  plough  at  the  firat  pole,  keeping  the  line  of 
polei  exactly  between  hii  horses,  and  ploughs  down  all  the  poles  successively ;  halting  his  horses  at  each, 
and  replacing  it  at  so  many  feet  distant  as  the  ridges  are  to  be  broad :  so  that  when  he  reaches  the  end  of 
the  ridge,  all  his  poles  are  again  set  up  In  a  new  line  parallel  to  the  nrst  He  returns,  however,  along  his 
former  track,  correcting  any  deviations,  and  throwing  a  shallow  Airrow  on  the  side  opposite  to  his  former 
one.  These  fUrrows,  wncn  reversed,  form  the  crown  of  the  ridge,  and  direct  the  ploughmen  who  are  to 
follow.  The  same  operations  are  carried  on  until  the  whole  field  is  marked  out  This  is  called  feirinm  in 
Scotland,  and  strikhiM  or  drawing  out  thefurrote$  in  England.  It  Is  surprising  with  what  accuracy  these 
lines  are  drawn  by  skuAil  ploughmen. 

SS9SL  Another  method  has  been  adopted  for  the  same  purpose,  which  promises  to  be  nseAil  with  less 
experienced  workmen.  A  stout  lath  or  pole,  exactly  equal  in  length  to  the  breadth  of  the  Intended  ridge, 
is  fixed  to  the  plough,  at  right  angles  to  the  line  of  the  draught,  ooe  end  of  which  Is  placed  across  the 
handles  exactly  opposite  the  coulter,  while  the  other  end  projects  towards  the  left  hand  of  the  plough, 
man,  and  Is  preserved  in  its  pUce  by  a  rope  passing  tnm  it  to  the  collar  of  tlie  near  skle  hone  At  the 
outer  end  of  the  lath,  a  coulter  or  harrow  tine  is  fixed  perpendicularly,  which  makes  a  trace  or  mark  on 
the  ground  as  the  plough  moves  onwards,  exactly  parallel  to  the  line  of  draught  By  this  device,  when 
the  plough  is/efring  the  crown  of  one  ridge,  the  marker  traces  the  line  on  which  the  next  ridge  is  to  be 
feired.    ( General  Report  (tf  Scotland^  voL  I  pi  354. ) 

S253.  The  directkm  and  length  of  ridges  are  points  which  must  evidently  be  regubited  by  the  nature  of 
the  surface  and  the  size  of  the  field.  Short  angular  ridges,  called  btOtt  or  short  uwr4r,  which  are  often 
necessary  in  a  field  with  irregular  boundaries,  are  always  attended  with  a  considerable  loss  of  time,  and 
ought  to  be  avoided  as  much  as  possible. 

^54.  In  ploughing  steep  land  it  is  advisable  to  give  the  ridges  an  inclination  towards  the  right  hand  at 
the  top,  by  which,  in  going  up  the  acclivity,  the  furrow  falls  more  readily  from  the  plough,  and  with  less 
fatigue  to  the  horses.  Another  advantage  of  forming  ridges  in  a  slanting  direction  on  such  land  is,  that 
the  soil  is  not  so  apt  to  be  washed  down  flrom  the  higher  ground,  as  if  the  ridges  were  laid  at  right  angles. 
Wherever  circunutances  will  permit,  the  best  direction,  however,  is  due  north  and  south,  by  which  the 
grain  on  both  sides  of  the  ridge  enjoys  nearly  equal  advantages  from  the  influence  of  the  sun. 

3255.  Bibbing,  a  kind  of  imperfect  ploughing,  was  formeriv  common  on  land  intended  for  barley,  and 
was  executed  soon  after  harvest,  as  a  preparation  for  the  spring  ploughinga.  A  similar  operation  »  still 
in  use  in  some  places,  after  land  has  been  pulverised  by  clean  ploughlngs,  and  is  ready  for  receiving  the 
seed.  By  this  method  only  half  the  land  is  stirred,  the  fUrrow  being  laid  over  quite  flat,  and  covering  an 
equal  space  of  the  level  surface  But,  except  in  the  latter  instance,  where  com  is  meant  to  grown  in 
parallel  lines,  and  where  it  is  used  as  a  substitute  fbr  a  drill-machine,  ribbing  is  highly  objectionable,  and 
has  become  almost  obsolete 

3256,  Land  thus  formed  into  ridget  is  afterwards  ctdtwated  wilhoul  marking  out  the  ridges 
anewi  until  tlie  inter-furrows  have  been  obliterated  by  a  fallow  or  fallow  crop.  This  is  done 
by  one  or  other  of  the  following  modes  of  ploughing  :  —  1.  If  the  soil  be  dry,  and  the 
land  has  been  ploughed  flat,  the  ridges  are  split  out  in  such  a  way,  that  the  space  which 
the  crown  of  the  old  ridge  occupied  is  now  allotted  to  the  open  furrow  between  the  new 
ones.  This  is  technically  called  crown  atut  Jurrow  ploughing,  2.  When  the  soil  is 
naturally  rather  wet,  or  if  the  ridges  have  been  raised  a  little  by  former  ploughlngs,  tlie 
form  of  the  old  ridges,  and  the  situation  of  the  inter-furrows,  are  preserved  by  what  is 
called  castingf  that  is,  the  furrows  of  each  ridge  are  all  laid  in  one  direction,  wliile  those 
of  the  next  adjoining  ridges  arc  turned  the  contrary  way ;  two  ridges  being  always 
ploughed  together.  S.  It  is  commonly  necessary  to  raise  the  ridges  on  soils  very  fcna^ 
cious  of  moisture,  by  what  is  called  galheringf  which  is  done  by  the  plough  going  round 
the  ridge,  beginning  at  the  crown  and  raising  all  the  furrow-slices  inwards.  4.  Tliis  last 
operation,  when  it  is  wished  .to  give  the  land  a  level  surface,  as  in  fallowing,  is  reversed 
by  turning  all  the  furrow  slices  outwards ;  beginning  at  the  inter-furrows,  and  leaving 
an  open  furrow  on  the  crown  of  each  ridge.  In  order  to  bring  the  land  into  as  level  a 
state  as  possible,  the  same  mode  of  ploughing  or  casting,  as  it  is  called,  may  be  repeated 
as  often  as  necessary. 

5257.  With  respect  to  ploughing  relatively/  to  time,  in,  the  strongest  lands,  a  pair  of 
good  horses  ought  to  plough  three  quarters  of  an  acre  in  nine  hours ;  but  upon  tlie  same 
land,  after  the  first  ploughing,  on  friable  soils,  one  acre*  or  an  acre  and  a  quarter,  is  a 
common  day's  work.  Throughout  the  year,  an  acre  a  day  may  be  considered  as  a  full 
average,  on  soils  of  a  medium  consistency.  The  whole  series  of  furrows  on  an  English 
statute  acre,  supposing  each  to  be  nine  inches  broad,  would  extend  to  19»360  yards;  and 
adding  12  yards  to  every  220  for  the  ground  travelled  over  in  turning,  the  whole  work 
of  an  acre  may  be  estimated  at  20,416  yards,  or  11  miles  and  nearly  5  furlongs. 

5258.  In  ploughing  relatively  to  season,  it  is  well  known  that  clayey  or  tenacious  soils 
should  never  be  ploughed  when  wet;  and  that  it  is  almost  equally  improper  to  allow  tliem 
to  become  too  dry,  especially  if  a  crop  is  to  be  sown  without  a  second  ploughing.  The 
state  in  which  such  lands  sliould  be  ploughed  is  that  which  is  commonly  indicated  by  tlie 
phrase,  **  between  the  wet  and  the  dry,'*  —  while  the  ground  b  slightly  moist,  mellow, 
and  tlie  least  cohesive. 

32,^9.  The  season  best  for  ploughing  the  first  time,  far  faUoto  or  green  crops,  is  imme- 
diately after  harvest,  or  after  wheat^sowing  is  flni&hcd ;  and  when  this  land  has  been 
gone  over,  the  old  tough  swards,  if  there  be  any,  are  next  turned  up.  The  reasons 
for  ploughing  so  early  arc  suflSciently  obvious ;  as  the  frosts  of  winter  render  the  soil 
more  friable  for  the  spring  operations,  and  assist  in  destroying  the  weed  roots.  In 
some  places,  however,  the  flr&t  ploughing  for  fallow  is  still  delayed  till  after  the  spring 
seed-time.  On  extraordinary  occasions  land  may  be  ploughed  in  the  night  as  well  as  in 
the  day,  by  hanging  lanterns  to  the  horses'  collars.  This,  it  is  said,  is  sometimes  done  in 
East  Lothian,  during  a  hurried  seed-time.     {Farm,  Mag,  vol.  iz.  p.  65.) 
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3260.  The  ctdtwator,  gruhber,  semffier,  tcarifufrSf  and  such  like  implements  (2650. )» are 
used  to  lessen  tlie  number  of  ploughings  in  fallows  or  light  free  soils.  Their  operation 
differs  from  that  of  the  plough  in  not  reversing  the  surface,  and  therefore  they  can  never, 
as  some  have  proposed,  become  a  substitute  for  that  implement  in  all  cases.  Still  the 
grubber  is  a  valuable  implement.  William  Lester,  late  of  Northampton,  who  is  said 
first  to  have  invented  an  implement  of  this  kind,  declares  himself  confident  that  one  man, 
a  boy,  and  six  horses,  will  move  as  much  land  in  a  day,  and  as  effectually,  as  six  ploughs ; 
meaning  land  in  a  fallow  state,  that  has  been  previously  ploughed.  We  have  elsewhers 
pointed  out  the  mode  of  using  this  description  of  tillage  implements  (2650.),  one  great 
advantage  of  which  is,  that  they  may  be  used  by  the  unskilful,  and  even  by  operators  who 
cannot  guide  a  plough.  As  soon  as  steam  shidl  be  emplc^ed  as  a  moving  power  in  this 
department  of  agriculture,  implements  of  this  kind,  and  especially  Finlayson's  harrow 
(2657.)  and  Wilkie*s  brake  (2656.),  will  come  into  very  general  use. 

3261.  Tke  operation  of  harrowing  is  intended  both  to  drag  out  weeds  and  to  cover  the 
seeds  when  sown.  It  is  obvious  that  implements  of  different  sizes  are  not  only  necessary, 
but  even  that  these  implements  should  be  woriced  in  different  ways,  according  to  the 
strength  and  condition  of  the  soil  on  which  they  are  employed,  and  the  nature  of  the 
work  to  be  executed.  When  employed  to  reduce  a  strong  obdurate  soil,  not  more  than 
two  of  the  old  or  common  sort  should  be  yoked  together,  because  they  are  apt  to 
ride  and  tumble  upon  each  other,  and  thus  impede  tlie  work,  and  execute  it  imperfectly. 
It  may  also  be  remarked,  that  on  rough  soils  harrows  ought  to  be  driven  as  fast  as  the 
horses  can  walk ;  because  their  effect  is  in  direct  proportion  to  the  degree  of  velocity 
with  which  they  are  driven.  In  ordinary  cases,  and  in  every  case  where  harrowing  is 
meant  for  covering  the  seeds,  and  the  common  implement  in  use,  three  harrows  are  the 
best  yoke,  because  they  fill  up  the  ground  more  effectually,  and  leave  fewer  vacancies, 

than  when  a  smaller  number  is 
518  V   o^^  e    /  employed:  the  improved  forms, 

calculated  to  cover  the  breadth 
of  two  or  more  of  the  old 
harrows  by  one  frame ,  (Jig, 
518.),  are  only  calculated  for 
flat  ridges,  or  for  working  dry 
lands  in  which  ridging  is  not 
requisite. 

3262.  The  harrow-man's  at- 
tendon,  at  the  teed  process,  should 
be  constantly  directed  to  prevent 
these  implements  from  riding 
upon  each  other,  and  to  keep 
tliem  clear  of  every  impediment, 
from  stones,  lumps  of  eartli,  or 
clods,  and  quickens  or  gross 
roots ;  for  any  of  these  prevent 
the    implement    from    working 

with  perfection,  and  causes  a  mark  or  trail  upon  tlie  surface^  always  unpleasing  to  the 

eye,  and  generally  detrimental  to  the  vegetation  of  the  seed. 

3263.  Harrowing  is  utuaSff  given  in  different  directions  j  first  in  length,  then  across, 
and  finally  in  lengUi,  as  at  first.  Careful  agricultors  study,  in  the  finishing  part  of  the 
process,  to  have  the  harrows  drawn  in  a  straight  line,  without  suffering  the  hones  to  go 
in  a  zigzag  manner,  and  are  also  attentive  that  the  horses  enter  fairly  upon  the  ridge, 
without  making  a  curve  at  the  outset.  In  some  instances,  an  excess  of  harrowing  has 
been  found  very  prejudicial  to  the  succeeding  crop  ;  but  it  is  always  necessary  to  give  so 
much  as  to  break  the  furrow,  and  level  the  surface,  otherwise  the  operation  b  imperfectly 
performed. 

3264.  Horse-hoeing  is  the  operation  of  stirring  the  ground  between  rows  of  vegetables, 
by  means  of  implements  of  the  hoe,  coulter,  or  pronged  kind,  drawn  by  horses.  Who- 
ever can  guide  a  plough,  will  find  no  difficulty  in  managing  any  implement  used  for 
stirring  ground.  The  easiest  kinds  are  those  which  have  few  hoes,  or  coulters,  or  shares, 
and  a  wheel  in  front;  and  the  easiest  circumstances,  wide  intervals  between  the  rows,  and 
a  loose  friable  soil.  Wherever  soil  is  hard,  rough,  and  rounded,  as  in  the  case  of  high- 
raised  ridges,  there  should  not  be  more  than  three  prongs  or  shares  in  the  implement, 
because  more  than  three  points  can  never  touch  a  curved  surface,  and  be  in  one  plane ; 
and  if  not  in  one  plane,  they  will  never  work  steadily,  equally,  and  agreeably. 

3265.  Turnip  hoeing  of  every  kind  is  accordingly  exceedingly  easy ;  but  stirring  the 
earth  between  rows  of  beans  on  a  strong  clay  soil  in  a  time  of  drought,  is  proportionally 
difficult,  and  sometimes,  when  the  ground  rises  in  large  lumps,  dangerous  for  the  plants. 
In  stirring  the  soil  between  rows  of  beans,  cabbages,  or  other  plants,  on  strong  or  loamy 
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toils,  a  small  plough  often  answers  better  than  any  of  the  pronged  or  coultered  imple- 
ments, at  least  for  the  first  and  last  operations  of  bean  culture.  Dr.  Anderson,  indeed^ 
affirms  with  great  truth,  that  nearly  dl  the  various  operations  of  horse-hoeing  may  be 
eiecuted  by  the  common  swing-plough,  in  an  equally  effectual  manner  as  by  any  of  the 
hoe-plougln  usually  made  use  of. 

3266.  Dritting,  or  the  deposition  of  seed  in  rows  by  means  of  a  drill  machine,  is 
an  operation  that  requires  considerable  care  in  the  performance.  The  points  that  require 
particular  attention  are  keeping  the  rows  straight  and  at  equal  distances  throughout  their 
length,  depositing  the  seed  at  a  proper  depth,  and  delivering  the  seed  in  proper  quantity 
according  to  its  kind  and  the  nature  of  the  soiL  For  these  purposes  the  ground  must 
have  been  previously  well  prepared  by  ploughings  and  harrowings,  except  in  the  parti- 
cular case  of  drilling  beans  with  one  furrow.  Tbis  operation  is  generally  perfonned  in 
the  course  of  ploughing,  either  by  a  person  pushing  forward  a  bean-drill  bairow,  or  by 
attaching  a  hopper  and  wheel,  with  the  necessary  apparatus,  to  the  plough  itself.  The 
mode  of  regulaidng  the  depth  of  the  drill,  and  the  quantity  of  seed  delivered,  must 
depend  on  the  kind  of  drill  used,  and  only  requires  attention  in  the  holder.  In  drilling 
turnips  the  land  is  most  generally  made  up  into  ridgelets  twenty-seven  or  thirty  inches  centre 
from  centre,  by  a  single  bovt  (go  about),  or  return,  of  the  conmion  plough.  The  North* 
umberland  machine,  which  sows  two  rows  at  once,  is  then  drawn  over  them  by  one  horse 
walking  between  the  ridges  without  a  driver,  the  holder  at  once  performing  that  operation 
and  keeping  the  machine  steady  on  the  tops  of  the  driUs.  One  of  the  two  rollers  of  this 
machine  smooths  the  tops  of  the  ridges  before  the  seed  is  deposited,  and  the  other 
follows  and  compresses  the  soil  and  covers  the  seed. 

S267.  In  driUing  com  several  rows  are  sown  at  once,  and  great  care  is  requisite  to  keep 
the  machine  steady  and  in  a  straight  line :  for  most  soils  two  horses  and  a  driver  ai« 
required  for  this  purpose ;  the  driver  aiding  in  filling  the  hopper  with  seed,  &c. 

3268.  In  aU  cates  of  drilUng  it  must  be  recollect^  that  the  principal  intention  of  the 
operation  is  to  admit  of  borse-lioeing  the  crop  afterwards ;  hence  the  necessity  of  straight 
rows  and  uniform  distances ;  and  henoe  also  the  advantage  of  burying  the  manure  under 
the  drill  or  row,  that  it  may  not  be  exposed  to  the  air  in  after-working. 

SSGd.  BoUmg  is  the  operation  of  drawing  a  roller  over  the  surface  of  the  ground  with 
the  view  of  broking  down  the  clods,  rendering  it  more  compact,  and  bringing  it  even 
and  level ;  or  it  may  be  limited  to  smoothing  and  consolidating  the  surface.  It  is  prac- 
tised both  upon  the  tillage  and  grass  lands,  and  is  of  much  utility  in  both  sorts  of 
husbandry.  In  the  former  case  it  is  made  use  of  for  the  purpose  of  breaking  down  and 
reducing  the  cloddy  and  lumpy  parts  of  the  soil  in  preparing  it  for  the  reception  of  crops, 
and  in  rendering  Hght  soils  more  firm,  even,  and  solid,  ^ter  the  seed  is  put  in.  It  is 
likewise  found  beneficial  to  the  young  crops  in  the  early  spring,  in  various  instances.  In 
order  to  perform  this  operation  in  the  most  complete  and  effectual  manner  a  roller  of 
considerable  weight  is  necessary ;  and  in  order  as  much  as  possible  to  prevent  the  ground 
from  being  injured  by  the  feet  of  the  animals  that  draw  it,  as  may  frequently  be  the  case 
where  they  follow  each  other  in  the  same  tnurk,  it  is  the  best  practice  to  have  them  yoked 
double,  as  by  that  means  there  will  be  less  treading  on  the  same  portion  of  swiaoe. 
Where  two  horses  are  sufficient  to  execute  the  work,  more  should  never  be  made  use  at; 
but  if  a  third  should  be  found  necessary,  it  may  be  attached  as  a  leader  in  the  middle 
before  the  other  two :  a  greater  number  of  horMS  can  seldom  or  never  be  of  any  material 
advantage  in  this  sort  of  work.  It  is  necessary  to  see  that  every  part  of  the  surface 
receives  the  due  impression  of  the  implement,  and  that  the  head  lands  are  not  injaiied  by 
the  turnings.  On  lands  where  the  work  is  regularly  performed,  it  will  seldom  be  requisite 
to  pass  more  than  once  in  a  place,  but  in  other  cases  it  may  often  be  done  more'frequently 
with  benefit,  and  in  particular  cases  a  more  frequent  repetition  of  the  operation  is  ahaoi 
lutely  requisite,  in  order  to  bring  the  ground  into  a  proper  state. 

327a  In  railing  grass  lands  it  is  necessary  to  attend  in  a  particular  manner  to  the 
season,  as  it  cannot  be  performed  with  advantage  either  when  the  surface  is  in  too  dry  or- 
too  moist  a  condition.  In  these'  cases  the  work  of  rolling  may  be  advantageously  per- 
formed at  different  seasons,  as-  in  the  beginning  of  the  autumn,  and  in  the  commence- 
ment of  the  year,  or  very  early  spring  months ;  but  the  latter  is  the  most  common 
period.  In  the  drier  descriptions  of  land  it  may  frequently  be  performed,  in  the  most 
beneficial  manner,  after  the  land  has  been  rendered  a  little  soft  by  a  moderate  fall  of 
rain ;  but  in  those  of  the  contrary  sort  it  may  be  necessary  to  wait  till  the  superabundant 
moisture  be  so  much  dried  up,  as  to  admit  the  animals  employed  in  drawing  the  machine 
without  subjecting  the  surface  of  the  ground  to  poaching  or  other  injury,  while  the  process 
is  going  on.  The  rolling  of  watered  meadows,  it  has  been  remarked  by  Boswell,  should 
be  executed  towards  the  latter  end  of  February  or  beginning  of  the  following  month, 
after  the  land  has  been  left  in  a  dry  state  for  a  week  or  ten  days.  The  work  should  be 
performed  along  the  panes,  going  up  one  side  of  the  trenches  and  down  the  other ;  and 
in  the  case  of  rolling  the  common  hay  lands,  it  is  a  good  mode  to  proceed  up  one  side  of 
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die  field  and  down  the  other,  somewhat  in  a  similar  manner,  as  by  that  means  the  work 

may  be  thu  moit  ci>mpletcTy  cxcciiU'c], 

a27h  Horse-raJnttgt  Qt  the  collocting  of  the  sciittoreJ  straws  of  corn  or  hay  crops  by 
the  rake,  is  an  opcratlott'  of  little  Jii^  6r  troublt*  In  ttM>  rttrt^titi^n.  The  ^>Poper  imple- 
ment heing  L-mploj-ed,  \\  h  gtntrall'y  dmwn  by  one  hon4?f  conducted  by  a  man,  who  wjilks 
behind,  and,  t^Iil-o  tlii?  rAkc  RIK  lU><i  it  up  witliput  !jt*;jp|ntig  the  liofsc,  and  always 
at  the  ^mii  place,  so  iia  tj>  ^tpbsit  the  rtkinf^^'ln  roT^atar  r\jw^  arrows  the  field.  The 
soinc  mode  is  ifbll owed  Whether  jn  rnkl^r^  haVj  com^  Mu!»hloj  or  wetds  froni  fiiUow 
grounds.  .      j      .     ,  ,'    ,     .    ^  .    ■    -  ' 

3372/  ■d'wAi  eiWt  ««^  "Jiffi^«i  (Hhft^'lhB  (^Hsiett  Gf  all  oncfatiort^,  i^  very  frew 
quently^ifefffilf  ^.^ej^  ''  AUhSk  ^VeiH  G^^dy  Ibo^d  ihk  ■  and  it  11 

humiliatin'g  ti;>  Viiti^i(W  Usat'  rtf^  arp  cdnisidHi^Kkl  the  tnani  inhuman  natunti  fn  Europe  in 
our  treatittent  uT  liur-^cs*  In  ftidkt  otiief  coiiri tries  theso  antnmis,  and  even  oiii^n,  an? 
taught  to  ohey  the  word  of  tlie  drfver-  but  in  llritain  he  rcfjtiires  hoih  Iialier  or  rein, 
and  a  whip  ;  aiid  m  nio$t  paris  of  England  tile  !ilif;hti?«t  muveifiKfiLt  from  right  to  lef^  is 
indii^ted  to  the  animal  by  die  totter  initplemeai.  Driving  is  itiore  especially  npglia-ted, 
or  wretchedly  performed,  near  large  townn,  and  espednlly  round  London,  where  little  or 
no  attention  la  paid  to  avoiding  dni  ruts  ;  chooHing  the  lie>t  pju^  of  Uie  roaJ  ;  going  in  a 
dirL'Ct  line ;  altering  the  po<iition  of  the  load  (by  means  of  the  baek  chain  or  the  con:!;true- 
titm  of  tl]t.>  cart  where  that  admits  of  It)  In  going  up  Or  down  hili;  or  i«ejng  whetlier 
botk*  hwrsea  (wibere  twoi  ate  und)  dcaw. cqvaUjf ^  '  llie.i«ycrBe«jfllf<tbi»o»Ddqct  ought  to 
be'thattafatoMleluI  arid  hnmanel driver^ •whd>i4>ciiig> fiititjClBrta>ii> that hib  battle  arepro- 
perly  yo1ocdy«nd  hia  lodd  foiriy  a(yinsled  )fa^as  Milieineitlier'td^hMy  «oi^looiight  for 
the  <wkee&<ori«haft'harM,  wiR.Bee  tha*ttbey.prpceadjalo6|^iAieibeatip|Hrtlef(liievoad  in  a 
strargbt- liae^  onrbidingitfaie'nitri  wbei^deep  or^iideqteL^iilfBtia&Ltlie  lkli^ea<  drii\^<  equally 
as  far^aaipvatTticBblev-  that)  proper  oare'andti«imdy.pi«cteitionabe»takfeiit  toaVoid  other 
machines  mtntixKg'DF  passing ; ;  and  tbabno  sudden  motibiutr  jdrb  of  ihe  hocae»<be  ^required 
oti  anyiKeaaiom.  I0 dividing  the  «oad where  it  is  ataep  ar  iniaihad«tate,.tU  horsss  ougbt 
tobe^bawniasidegisBdualiy,  aadigradteHjr^led^bn  iigainp  il  being-^^aalorto  descend  or 
aarand  cither  a  gaodrosbadicantrex  aOadahiinf  iy^  dMitatsaaaciiteaiigle.)  <  I0ud7^<senrant8 
oughfixiiR'iiioiaodoiDit  fc*  ifaeraUoifewl  to  fide  (tint  kdtan'icaatBiorrwia^gbits,  espeoialiy  he 
former;  or  to  walk  at  a  dirtimoe  frooi  Ithcai  teitiidrilbcrora4irib0hin4.">fn»re)  are  many 
otheripoiais  which  require  littending  to  in  this  depoitment  of.  agncvitiire  $  auch  as  not 
sirilung  animals  on  the  head  or  legs,  nor  ktdun^  themy  nor  uumg  <a  |)oki  lea  •handle  of 
«ny  itaplement  that  may  be  at  hand,  in  administering -chastiseroent^but^esa' must  be 
lift,  to  the  icare  and  discretion  of  masters^  whose  interest  itt  ia  <!•  be  aoost  vigilant  in 
vatcbing  those  who  are  engaged  in  tfab  department  ■■  u    >i     /   .d 

'  ^frs!  (Mc  mode  qfleuaUng  the  evBt  qfcardest  driving  and  inhumanity  to  ahimils  oonsiaCB  in  employing 
dilefljc  married  Mnrantt,  amj^  a«  is  generaUy  theoM,  letting  each  baveth^  eaekMfeftarfe  artd'woning  of 
ope  p^T  of  hoiqiet.  Such  men  are  tteadier,  and  ;;fmai»  much  louar  ^  their  t^tualiooty,  than  single  men, 
and  arc  theriefore  more  liliely  to  feel  an  interest  m  the  welfare  and  good  C9n^itioai<K  their  bonea,  as  well 
a«lri  the  good  opinion  of  their  employer.  ''  i   >'         r. 

,     ,  J  t  I '        I    •     ^      I  '  '  '  ''•'     'J  ■   'i'        I    J,  '    '-    '•  ■'"■;'  »{)•'' 

I  5^14.^  Drivins  cattle  in  a  threahin^-mac/tine  refjiijir^a  pa^cular  care  before  |)/^  ingenious 
invention^  descipe^  §  2755.VtQe^ual^iie  tlied^a^ght  of  th^  different  ^^in^j^;,  where  this 
inyen^ph  ,18  yppllcd^'  it  r^uire^  Jittle, ,m^r^  ^hap  (pljl^ng,  tpi s,^^^^  ^  thCjpattl^  as  have 
atepdencjrtor^%m,^%,^^ertio^^       ',',,',".  .r^.'-j  ^  umAu  ..!l.„  V.,i.  1.,,  .-.  -• 

dkfcr.  Itl.    .Xd^wVi  atid  Ope^dtions  uiih  (hk  t!roj)\p^^  the' Aid  ^Caltle. 

5^75.  J  £at>a>utn.  wiih  the  crop  ehiefly  goayiaJBi  sfaohi«g  atadi  ^busjilgu    '. >• 

827^4  .AaittHfi9ri8Tthe>oper^tion)tif  buildi%4>r-fiiling«p'nnilires^  or 

other .  doieil  crops,^'!^  i  coBTement  lo^ms,  jM  i  so  .^j  toi  admifc  >  ai  ftiait  bdngf  (thatehed  a^ 
a  defeaoeilrotoliie  iwclBtiielk  t  Slacks  afe  iOfabnadacfaKni^iqidJdimensloMii  recording  to 
circumstahecs  ;iin  rsomaltdiafrkts'  tliey«rBlfoiined)8qufN9er«r>  dbl6ng}iibmhi'fbr  hay  and 
com ;  .hut  .wbdie:;thseil|iB^-maixbiiies  lave  in  hiae,  thi  cirohkup'  bate' with^oylindl-iMl  body, 
diverging  ariU*|le. ait ithe/:eave8^i and iiir conical itop,yiK'decid0dl)^fpreferi^  ai1)4ing  more 
conTvniBBt.inaiiftjaidiialini  andbeltoF^diiptedj&fleatif  htadangi«;wet>itfeilaoi0i^  any 
other.     :For^iagr'teiapn)of:tUastBikla>amBtleitf<Uasaansaqiiepce(>4he'Ib%  or 

oblong  ahapeh  amperkapaiheitMBt  aaf»iBnd/qanwil«BtJ)espaqisily'l«t(hi»i  totf  btvad, 
as  they  are  tbe^moslhuiteblertDiCutizfrtNhi^^riaasiii^^iia^'fSlrhMce  ,-  -  ^n})//  (iio.l  Ut 

3277.  In  respect  to  the  sixes  of  corn-stacks  of  the  square  «o^  tkey  ef'ttaurscdra^f^tly 
according  to-icineumihtaBcesf)!  b^thcy  shoDVliiBini^betina4eioo1arge,^astt%^  is^a  great 
deal  more  risk  in  tsccnam^alul  getting  in  <be;jg;«aih;fimm-<fa  built 

at  different  tialesy.theydo' notaetdeialtagedieririisor  jlerfeot  a  mftnnery'onieslstllktf  effects 
of  the  weather  and  keep  the  grain  so  well,  <b9  ihose  iof  less  dhh^sip^nh  Chait  can  be  com- 
pleted at  once :  and,  in  addition,  they  arc  Jesi  convtoientdn  ttlie  thr^sMng  o4t,  especially 
where  the  flail  is  employed.  The  chief  advantages  they  possess,  arc  tht«f^  of  taking  some- 
thing less  in  thatch  and  labour  in  covering  tliera. 
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3278.    The  jtroper  nxe  of  the  hay-stack  should  proVabl^  pe  c^^lfefent  ^n  wme  degree 

Spm  ^liventy  to  tsirty  loo^^.  P<a^  ^pf^^t  ,one  tou,e5i^,,as  tftoi^^ar^'^jpconyenich^es  in  both 
sap^lji  aad,  largq  stadcp,  tiiifqunox  )^vi^t^|'^ixuc|i  putiidtfj,  Wbi)c  ilie  letter  ^  Uable  to 
t^kpi^n,^  much.hea^  «id  at  tjiia  iwe.t'W^  ?!^'^^^e».jriw^pri^,jo  J>^i)r^  in  the 
}^Y^  '  Xp  ¥^!  stacks  the,  bellying  Ibnns  witji  yery  nfttfoW  boUoms  have^cjfjen  much  ad- 
yaj^"^.  ^l^Ve  W  ^m^ -dj^^tiipts  tfifpied  shee;^HStacJf^^mbJ^)y,'fr^m;t^e^^^^  prac- 

tice of  sheep  having  been  permitted  to  Iced  at  them.' 

-n^VS^  in  A,^«;  f^f?^.  rffi^c^5R«fl^  rf»t'^  ^f  ?tem  or  body  shouW  be  so^fonned  as 
^  j^'^fffl.lP^uf^y  *^^*^*B?J^  fP^J'?  yjP  ^  r*®  P^  t^rmea  the  eavw  :  as,  p^  this  method  it 
M  m'T^.i^^^i^^  secu^;^jfft^^fl^e^^traijqeof  mot^^^^^^^^  wme  time  requires 

ffl?i  W^9.'^^^*^*°Wty,  and  ^taA^jp,^^^m5^,,^m^n,^ef.  ^^„  ,,,  ^^^^^^  ^,  ,  ., 

4tfih»2t0M»li(Mtldaoe  b^twMt  too^iluiraUbut  atomit  AjMMrtB^litr iAcr<iniiriilrti<|  W^iMdb^he  aide* 

Ic  proTef-iioii.  ans^i«ntbletb  the  stem  x  am.ine uacs  should 

^ HrfA>"1»orWt»  *'fbd*ptfey%dtf^ttte 

lMttar-thaa«iijr«Uiab  '    <*>  >jir  >ri:  /'i    iii.ol  'jiii  to  no-n^KHj  9ri)  ^^nrtulla  ;aiii 

v^iOaSS.  .JTibcmrioam  sfiiteffifaBtf  <Aa^  AA>noie.6«n'iA<toM4i'aM  iwflmikUiigAiqr-atifcks,  it  is 
<ihfl'iosHal  ptaedce  tU>^wv9.'miadkr  of  porfona  ci]lontilte  tlKkv/|fae-MfcM)aDiHy  being 
in^ediup.and  deposited  on  the  •diffeBcm  tddtfk  aUvotad'inantifihr  intthad^  'tafter  this, 
■a0i9r 'jpmdy -ami  laid'ati  roudd  •on>'&iB  insUe'ol-tftbse^Boi  asiAvbHid  flnB\fi»i«  secure 
anaDtKsriroin'aUppiiig  outwards  $■  the  optratot-  paooeedingi  lia  .thsDiJalikafiauaniEr  till  the 
s^hole  of/tb6  middU  spada  is  perfectly  filled,  op  t  >  wbaw  ka<begiti%a;iidtiMr  flaiiirse  in  the 
aatee  inethod,- and  goes  on  ■in-Jtbis'iiM^AB^'Tritbooiine  aftprt tydtete,,  tiM ihat-lmsi  raised  the 
!i«hole  of  the  stem ;  Krhen  he  ibefiiiB'to  .take  in  forttUa  aroof,  nvm^wfjigffdimknamuaeTy  in 
■tery  suceeeding  course, 'until  the  whole  is  bnNightto-aitictgaior^aait  awuuwdiag  to  the 
■Banner  in  whichthe  stack  is  foraaei.  t  But  for  «h».pttllpaBe  that  UMiroMMDn^ahrow  off 
tha  water Sb  a'  more  perfect aaBdeflTeclual  manner,  they aimil&i ttaaiiaic^aoiadJia'haTe a 
alighC  degiee  of  fulnsss  or  swell  about  the  middle  o^ibsn^iiaiid  aofr<b«iaiiaria^t»  as  is 
too  frequently  the  practi<te  with  indifferent  bnildcaa  <ff  staEteji'  £  ta  iin^  o)  lo  ;  « 

3283.  Inttaakbtg  where  the  corn  tf  bound  snto/i^fDiMS^thenwaaUbnl-aiflaeicihan  ona 
peisontcnifla^  m  managing  the  work  at  bailding.4hi<  siaifl^  aao^tnin'^bMca.arhere  the 
dimansioos  are  rery  consideniile ;  in  which  casta  it^ia  iotmdihfeeBsasjtitarihsmiqpr  boy  to 
recerre  the  sheavas  from  the  >  pitcher,  and  hand  then  ito  Jthe  JDBil>Wb0ibnilds'4be  stack. 
In  executing  the  work,  it  is  of  the  utmost  unportancethat  the  cantae  tnf  ^tfa»atiichfbe  con- 
stantly  kept  in  a  somewhat  raised  state  above  the  sides,  as  the  shaavai^  ha^e^  thus  a 
Sloping  direction  outwards,  by  which  the  entrance  of  moisture  is  more  eEeotually  guarded 
against  and  prevented.  To  accomplish  this  in  the  most  perfect  manner,  t)ie  \f  drkman 
begins  in  the  middle  of  the  stand  or  staddle,  setting  the  sheaves  t<i^fltl^^  so.  Vwt  they 
may  incline  a  little  against  each  other,  placing  the  rest  in  successive  rows  a^iust  them 
tSn  he  eomes  to  the  outside,  when  he  carries  a  course  of  sheave  qi^tc  rouhipin  a  more 
d^ing  manner  than  in  the  preceding  courses.  The  bottom  of  the  staclt,  b^Ag  formed 
itx  ^tds  way,  it  is  afterwards  usual  to  begin  at  the  outdde,  and  advance  \\1ih  different 
courses  round  the  whole,  placing  each  course  a  Ifule  wlthih  the" btU^r,  so'  a^'to  bind 
them  in  an  e^uict  and  careful  manner,  till  tlie  stacker  comes  tp  the  fnid^l^  All  the 
different  courses  are  to  be  laid  on  in  a  similar  manner  until  tlic  whole  of  the  stem  is 
raised  and  completed ;  when  the  laatoutside  row  of  sheatcs  is,  in  .most  cawdf  pUced  a  very 
AitUeiJOoce  oUt-.thart  the.  others,  in  order  tofcam  a  sort  of  projection  rfor  the  #a«4s,  that 
tbOiwaicrr  may  bd  tiirow*  off :ikiore)  effectually,  fint  iu'casea^whare  the«lc«iit>of  the 
^tadtfare  femiad  so  as  to  project •outwaoda  tin  the  vtanner  abeady/<iodicad^<l]iB»«nay  be 
Kwittad  without. any  bad  0Bnsaqu^cbay'.aa  tlww^tck)  wiU  'ba  >tfaBowai  idff;  eaailffvatbout 
.tmiehhig.  tba,  wast»>af  thai  stsuk^ii  > Tkt  jsof  lis  to.he.£Bamad-hy'IilMtktg^^d-«blH#e6  gra- 
dually a  Uttla  iteiain  andihi)tin  tfvsay.^nrao^anitil  itaon^ea  «B>aBld^  oa^pirfni,  «mording 
t4iitim  faun 4iiiheMaAt  aclmS'bftealnlidytqbkrvedLi' i  But  ini-ftriiiMig>aiK>itdiis>ructing 
^hiaipaft' (i^'tha,atack,  grqaVflaoe;'ahbttldiCanfltandylher.4afati^dorgfatetlite^-*eii^  of  the 
Mhfm^9i*9  SMtfobtitlyrskqpiaf^.diBeeiaQninpiiaxdsitiin  reader wihatjitfte^^  better 

secured  from  wetness ;  asiaLto  Aa  lOtitHdeihaaitLho  .gifren«  cridnded  iaem,  ifUthomanner 

/ni^9^'i  ^^tftr£«r'cfthaa^is  fiiaqnently!lbnila<V«tilBfti  iiv  doBttlaitiataobs)  especially 
jOl^ret.diatn^$c^tin)<oft]iB^.tQ  ipraventiiheir* taking  6a  tod  miiah  biat  9')Kharo(theae  funnels 
are:  laotiaimadi with  the(basen»nt;o^  tiaiberv  itrnvotsmhaon^  »Bla]irekdf'alRUii%i  (2908. ), 
tiwy.airefiHroAttbedicby  *)iin|}  a^sh^af  upahiJa,ver7aight:maadieft'>iu4d''plaeMikg  it  in  the 
V^Wif^Wi.lim  jwd^datianftif.thatatBckvipuUipgitt  iip  {acauabhaliyiasithe  building  of  the 
stack  pnocfeeda  aU'tOufld  it.  Inselling^iipinokahilbad  hiirv^ts,  it  is  a  practice  in  some 
places,  particularly  with  barley  crops,  to  have  three  or  four  pretty  large  poles  tied  together, 
by  winding  straw  ropes  round  them,  set  up  in  the  middle,  round  which  the  stacks  are  then 

M  m  2 


532 


SCIENCE  OF  AGRICULTURE. 


Pam  II. 


built.     But  except  tlie  stacks  are  large,  or  the  grain  when  put  into  them  in  an  imperfect 
condition,  such  openings  are  quite  unnecessary. 

3285.  The  ttacking  if  hay  requires  much  care  and  attention  in  the  person  employed 
for  the  purpose,  though  less  than  that  of  building  com-stacks.  There  i^ould  constantly 
be  a  proper  stand  or  foundation,  somewhat  raised  by  wood  or  other  materials,  prepared 
for  placing  the  stacks  upon ;  but  nothing  of  the  coping  kind  is  here  necessary.  In  the 
business  of  stacking  hay,  the  work  should  be  constantly  performed,  as  much  as  possible, 
while  the  sun  b  upon  the  hay,  as  considerable  advantage  is  thus  gained  in  its  quality : 
and  it  is  necessary  to  haye  a  stacker  that  has  been  accustomed  to  the  business,  and  a 
proper  number  of  persons  to  help  upon  the  stack,  in  order  that  it  may  be  weU  spread  out 
and  trodden  down. 

3286.  The  huUding  of  hay-tlacks  should  be  conducted  much  in  the  same  way  as  the 
building  of  stacks  of  loose  grain  (3282.)  ;  the  middle  of  the  stack  being  always  well  kept 
up  a  little  higher  than  the  sides,  and  the  sides  and  ends  well  bound  in  by  the  proper  iq>- 
plication  of  the  successive  portions  of  hay  as  the  work  advances ;  and  during  which  it  is 
a  good  way,  where  there  are  plenty  of  hands,  to  have  the  sides  and  ends  properly  pulled 
into  form,  as  by  this  means  much  after-labour  is  prevented.  It  is  likewise  of  advantage, 
that  the  hay  should  be  well  shaken  and  broken  from  the  lumps,  during  the  operation  of 
stacking.  The  form  in  which  the  stacks  are  built  is  not  of  much  consequence ;  but,  if 
large,  and  made  in  the  square  form,  it  is  better  not  to  have  them  too  broad,  or  of  too 
great  width,  as  by  this  means  they  are  less  apt  to  heat  With  the  intention  of  preventing 
too  much  heat,  sometimes  in  building  hay-stacks,  as  well  as  those  of  the  grain  kind, 
hdes,  pipes,  and  chimneys,  are  left  in  the  middle,  that  the  excessive  heat  may  be  dis- 
diarged ;  but  there  is  oftoi  injury  sustained  by  them,  from  their  atfxacting  too  much 
moisture. 

3287.  The  hatf-ttach  ofMiddletex,  it  u  observed  by  Middleton,  are  more  neatly  formed 
and  better  secured  than  any  where  else.  At  every  vacant  time,  while  the  stack  is  carry- 
ing up,  the  men  are  employed  in  pulling  it  with  their  hands  into  a  proper  shi^ ;  and 
about  a  week  after  it  is  finished  the  whole  roof  b  properly  thatched,  and  then  secured 
from  receiving  any  damage  from  the  wind,  by  means  of  a  straw  rope  extending  along 
the  eaves,  up  the  ends,  and  near  the  ridge.  The  ends  of  the  thatch  are  afterwards  cut 
evenly  below  the  eaves  of  the  stai^  just  of  sufficient  length  for  the  rain  water  to  drip 
quite  clear  off*  the  hay.  When  the  stack  happens  to  be  placed  in  a  situation  which  may 
be  suspected  of  being  too  damp  in  the  winter,  a  trench  of  about  six  or  eight  inches  deep 
U  dug  round,  and  nearly  close  to  it,  which  serves  to  convey  all  the  water  from  the  spot, 
and  renders  it  perfectly  dry  and  secure. 

3288.  The  slack  guard  (Jig,  519.),  or  covering  of  canvass,  b  employed  in  some  dis- 
tricts to  protect  the  stack  while  building  in  a  wet  season.     In  Kent  and  Surrey,  the  half 

519  " 


worn  sails  of  ships  are  made  use  of  for  this  purpose,  though  in  most  parts  of  the  north 
a  covering  of  loose  4tniw  or  hay  b  found  sufficient  in  ordinary  cases ;  but  vrhere,  from 
a  continued  rain,  tho  clack  b  penetrated  some  way  down,  a  part  is  removed  on  recom- 
mencing, and  dried  before  being  replaced.  It  is  observed  by  Marshal,  that  a  sail-cloth 
thrown  over  and  immediately  upon  the  hay  of  a  stack  in  full  heat,  is  liable  to  do  more 
injury  by  increasing  the  heat,  and  at  the  same  time  checking  the  ascent  of  the  steam,  than 
sendee  in  shooting  off*  rain  water.  The  improved  method  of  spreading  the  cloth  he  de- 
scribes as  follows:  two  tall  poles  (a, a)  are  inserted  firmly  in  two  cart  wheeb  (b,b), 
which  are  laid  flat  upon  the  ground  at  each  end  of  the  stack,  and  loaded  vrith  stones  to 
increase  their  stabili^.  Another  pole  of  the  same  kind,  and  somewhat  longer  than  the 
stack,  b  furnished  at  each  end  with  an  iron  ring  or  hoop,  large  enough  to  admit  the  up- 
right poles  and  to  pass  freely  upon  them.     Near  the  head  of  each  of  the  standards  b  a 
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pulley  {c,  c),  over  which  a  rope  b  passed  from  the  ring  or  end  of  the  horizontal  pole,  bj 
which  it  is  easily  raised  or  lowered  to  suit  the  given  height  of  the  stack.  A  cloth  being 
now  thrown  over  the  horizontal  pole,  and  its  lower  margins  loaded  with  weights,  a  com- 
plete roof  is  formed' and  neatly  fitted  to  the  stack,  whether  it  be  high  or  low,  wide  or 
narrow ;  the  eaves  being  always  acQusted  to  the  wall  plate,  or  upper  part  of  the  stem  of 
the  stack ;  thiys  effectually  shooting  oft'  rain  water,  while  the  internal  moisture  or  steam 
escapes  fireely  at  either  end  as  the  wind  may  happen  to  blow.  Hiis  contrivance  is  readily 
put  up  or  taken  away ;  the  poles  being  light,  are  easily  moved  from  stack  to  stack,  or  laid 
up  for  another  season,  and  the  wheels  are  readily  removed  or  returned  to  their  axles. 
On  the  whole,  it  answers  as  a  good  substitute  for  the  improved  construction  brought 
into  use  by  Sir  Joseph  Banks,  and  is  much  less  expensive.  This  construction,  instead  of 
the  ring  running  on  the  poles,  has  blocks  and  tackle  (c,  c),  and  instead  of  weights  to  dis- 
tend the  cloth,  ropes  (</,  d)  are  used  to  tighten  it  and  keep  it  detached  from  the  sides  of 
Uie  stack,  so  as  to  admit  a  more  free  circulation  of  air. 

35289.  ji  backing  stage  (Jig*  520.),  or  scaffold,  has  been  contrived  for  finishing  the 
520  upper  parts  of  high  stacks,  but  it  can  seldom  be  requi^ 

site  when  a  judicious  size  of  stack  is  adopted.     This 
stage,  which  consists  of  a  frame  (a)  and  a  movable 
platform  (6),  easily  understood  and  constructed,  is  set 
against  the  stack,  when  it  becomes  so  high  that  it  is 
inconvenient  to  pitch  on  to  it  from  the  cross  plank  of  a 
waggon.     The  platform  is  commonly  fixed  by  means 
of  the  chain  pins  and  holes,  about  fourteen  feet  frvm 
,  the  ground,  which  is  about  the  height  of  a  waggon 
^  load  of  hay.     Were  it  fixed  lower,  it  woidd  be  of  no 
use ;  and  were  it  fixed  much  higher,  it  would  be  found 
too  high  for  a  man  to  pitch  on  to,  when  the  waggon  should  have  become  nearly  empty. 

3290.  The  term  housing  is  chiefly  applied  to  crops  of  the  root  kind,  as  potatoes, 
carrots,  turnips,  &c.  Potatoes  being  gathered  in  dry  weather  are  preserved  by  being 
laid  up  in  heaps,  secured  from  rain  and  fit)st  more  particularly,  and  from  the  weather 
generally,  whether  dry,  moist,  cold,  or  hot.  The  mode  of  doing  this  in  some  places  u 
to  form  them  into  heaps  on  the  surface  of  the  soil,  covering  them  with  a  thick  layer  of 
straw,  and  on  that  another  of  earth.  Sometimes  also,  where  the  soil  is  dry,  they  are 
buried  in  pits  and  similarly  covered ;  but,  for  common  agricultural  purposes,  by  much 
the  best  mode  is  to  lay  them  up  in  a  house,  securing  them  from  all  extremes  of  weather 
by  a  covering  of  straw.  By  this  mode  they  are  much  more  easily  got  at  when  a  portion 
is  wanted,  than  by  any  other  in  use. 

329 1 .  In  housing  carrots^  and  Swedish  or  yetlow  turnips,  the  same  modes  may  be  adopted 
as  for  potatoes ;  but  in  housing  white  turnips,  as  they  are  apt  to  rot  when  heaped  up,  the 
best  mode  is  to  spread  them  thinly  on  any  surface  covered  from  the  rain,  but  freely  ex- 
posed to  the  circulation  of  air.  This  mode,  it  must  be  evident,  can  only  be  adopted  to  a 
limited  extent,  and,  indeed,  is  only  resorted  to  as  a  precautionary  measure  during  winter, 
when  frosts,  snows,  or  continued  rains,  might  interrupt  the  lifting  and  carting  fit)m  the 
fields  of  the  usual  supplies  for  feeding  stock. 

3292.  Various  modes  of  housing  and  preserving  these  and  other  roots,  will  be  treated  of 
as  each  particular  crop  comes  into  notice  in  a  succeeding  Book  (VI.). 


CHAr.  III. 
Scientjfic  Operations,  and  Operations  of  Order  and  general  Management. 

3293.  Jill  the  operations  which  have  hitherto  been  described  require  to  be  practiadly 
known  to  every  farm  servant  or  operative  agriculturist ;  the  few  about  to  be  described 
belong  more  particularly  to  the  superintendent  or  master :  they  may  be  arranged  as 
scientific  operations,  and  operations  of  order  and  management. 

Sect.  I.     Scientific  Operations  required  of  the  jtgricuiturist. 

3294.  The  scientific  operations  required  of  the  agriculturist  are  chiefly  the  measuring 
sur&ces,  measuring  solids,  taking  the  levek  of  surfaces,  dividing  lands ;  and  valuing  lands, 
timber,  leases,  and  farming  st<^.  A  knowledge  of  the  more  conunon  practices  of  sur- 
veying, measuring,  and  the  calculation  of  annuities,  may  be  considered  as  essential  to  every 
agricidturist,  whetiier  farmer,  land  agent,  or  proprietor,  who  is  desirous  of  having  clear 
ideas  on  the  subject  of  letting  labour,  hiring  or  letting  frvms,  or  purchasing  estates. 
Such  knowledge  is  not  to  be  expected  in  deta^  in  this  work,  but  must  be  procured  from 
the  ordiiiary  school  and  annuity  books,  and  is  indeed  implied  in  a  regular  education- 
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All  we  propose  here  is  to  direct  the  readeir's  attention,  to  Jhe  most  important  points  of  the 
art  of  surveying,  and  lay  down  thelea4ij^g(|;^i^ple$,9i[;t^tl^i^g.3^jcyIturiUpro 

9295.  The  memurt^  ^f  f^ttid^  Qr  otUcr  otj  l^;  hi  cqiup  n  ^7li  rt  ;;►  cTiJlJn^c^ '  Si>^titsfti(  ^l^Ht^ 
taking  the  diriHiiiiai^  at\iiri>-  traic^  or  piwc  ijf  gri^iuut^  lUlin^jifini^  *jr  laying  ttbtt^S  ifti^ 
same  in  a  map  t>c  ^fuii^,  fti^J  cj*ietiliUiBi^  the  ^tva  up  ^imtrfidat  ttJiiurtti^  Tin*  dirA^* 
sions  on  asmad  ^<ii\v  arsil>q>iL  ^km  \iy  rwh  utwoo^  \iut  jn  alt  ordlinary  and  eirfetisi^* 
cases  by  a  chaiu  of  iron,  b(.Mii|j  k's=i  liktly  to  coninict  or  espiint^  by  cihiln^' of  teMpiplf- 
ature  than  cord  lint^s  or  (ip<J^*  Ifi  iiit'aiiiirJng'  a  sjtn|ik>'  fijufnrt^  sut'h  tis  &  squm^  field, 
nothing  more  is  ncc^sAnry  ihaiLia  iakietht  Uitgtli  o/mI  bi^a^Uhy  \shld^  tuullipliec)  U^ther 
give  the  superficial)  aita;'  bvtLas  iewr< fitids  itM'Sqvfirf^  or,  fvep  rig^t  a^lpffi  i.t  IJvcomps 
necessary  to  addpc  ■cteie^dUing  Ube< < or. fiir^i  (Within  tlvt,  field*  fu^d  from.th^t  Ui^ip^  or 
form  to  measuro*ta>thdidiiierriBt  «nglesi«o-ii£  fuibe  able,.frQm  the  diowif^lc^^  t^?u^  .^^i}^^ 
to  calculate  the^eontenti  ^konoi  ortd  lay^oWn  Ah«  form  of  jU^  field  on  paper,  according 
to  a  certain  s6alb^ 'or  proportion » to\ ite/real  «zf ,  und  fr-oift,  tJ^t,,tp  take  dimensions  anq 
calculate  tlie  c»ritepts.i  '"Tha  iiikiii|sstiaiid  iDosttMPUffijtexi^od^  of  ^s^frMM^i^g  S^^  contents 
of  all  irregular  figures  is  by  throwing  them  Into  triangles ;  and  this  also  is  j^e  ^ost.accu-' 
rate  mode  of  mciMiipij|^and 'prokra^i^a  whole^aodfid.csi^c^  l^o\yey^er, large,  .  Ii^ ^ijiliorty 
a  triangle  is  the*  ftRm^iiiiiffarBaUy  cMiopt^d^  whtuft^t  4p  siirveyii^  a, ai^gV?,  ield,  or  <k  ,whol^ 
kingdom.  TtyiAn^lhc^JooatchlB  'of  a  tiltn^l^ttvi^ry  body  1m¥>ws  ^ax  it.ia  ojply  ivef^q^j^ar^ 
to  multiply  hatfiii»'pevpdndimdiir  intoUielMist*.  'I^o^  tivop^c^ples^prfopeirly  uijLflcr- 
stood,  form  tho^<lWPkhu^wI>of^*nl^^wriqB,Jipt^pte^^fa>g>  'wd  esij^ating  U^e  contend  pf 
territorial  and  all  other  surfaces.  In  surveying  h^Ittyj^odi,  ai^  oUow^cc  is  mad,e  bpth 
in  protracting  t)idtii)itfnd''C9lcd!atiti^;  their  <Mtii^toat^y  w<41  kno^vp  to  surveyors,  ao^  not 
necessary  to  be''c«lievod^tbiluqreki<i*  u:  ..r-,  ..    jr-,    ,      ,,,.,.  ..    ,   «     ,  ,,  !■     .  •  .n 

3296.  In  m^WiAnk>Md.Mieh  tfafc  culeiiaito^'  M  the  aic?a./o£  oqi^  cijV^  ^nd  muloplj^ 
that  by  the  lengthift  tcJI^M/niklistJoffaMfavmafliap^UoAtlQni  ,wh/etbcr  tp  lapd,  a;i  in  cx^ 
cavating  or  removing  protuberances ;  to  ricks  of  corn ;  hev^s  of  dung;;  t^m^r  ;  or  ^at^j 
The  area  of  one'^od/  pr^of  xmc^ Mvfiu{e,rwb«Ahe4r  the. end,  side>  toyp,  or  b9ttopi,  is.  found 
exactly  on  the  s&rab>pnncD|>lcB^>ia'aac«rtaiiMiiig<the  suporfici^l  co^^uU  of  land  ;  and  ^ 
the  figure  diminithc»i*iiihe<doun6!of  ita  Ilength,  as,  tl^  tpp  of  A  ri(;k^  or  tjli^  ^Hj^  ^tf^ 
tree,  the  mean  Iktffh  er  Uaiflii  tftbftt)aa  •imulfiiplierM  •    .i  •  i,,,'  >      •  i       • 

3297.  Meastuntt^til^eatifiB^tkmsyafi^oil^hB,  modei  that  can  itever  be  depended, ipn  9fi 
the  foundation 'Il6v ) kDyrrim^artantocuUcUlatibni, or.  tra^isaction,  y^t  should  be  .constantly 
practised  by  yoiM^imett/  ffar/tbe  sake^df  gaining  babits  of  aUention,  i^nd  acquidng  ide^ 
as  to  number  andyiapitiiyfatfiiatiiighfci,  .Tim  priiAOiple  on  which  this  sort  of  eye  mcasviris- 
ment  is  acquired,' f»tliafc  ksifkcultaimttQ^jtim  aotual  dimeasipn  of  some  near  objectp^apd 
applying  it  as  a  hi«aHiris^JiilUbe(Qtludrftsciipn.l»e}'ond  it.,  Thus,  if  a  man  is  seen  standing 
by  a  post  or  a  tree  at  a  distance,  ^tldting  the  height  of  tlie  man  at  fiire  and  a  half  or  six 
feet ;  apply  the  figttlwf  4M»qpfiiaitol^<t|i«e^  9ad  find  how  many  applications  will  reach 
its  top ;  that  numbat  nrokipliedfby  ilh«lardukacy  height  of  a  man*  will  of  course  be  a 
near  approximatipnc^^jfcit  hiigiiti  ';'iAgRin,>ayt)pqfing  thi^  tree  one  in  a  row  or  avenue, 
theu  to  estimate  thelfang^4)frilteia«ertje»'ti«9awJii«i  l!^e,^}Ud  or  fouxth  tiree  by.  the  man^  ai^d 
measure  by  the  samq  aaanslibeJkttiiCBQfitfiAt'itfe^fn^m.ilho  first,  then  state  the  question 
thus :  As  the  difierentscThsfWciBii  UitMg^t^  ^  ^r^  jM  foorth  tr^  is  to  the  hoa^pntfJ 
distance  between  them ;  -sd)ia  lib'«bdiffitii«m3e,Wwf)e9,4i«  #f>i  ^uid  ^ttrpe  of  the  ayenue, 
to  the  length  of  the  intwiot)  4QftkUtPBy,;t4iefle*0lr^. and- breadth  of  a  field  m/a^,(>e 
estimated  by  observing*  Ad iieight  of  JdiQ.  h«dg»  at  t^  ^e^Hpefst.sidev  W^d  the  i^pf^ept  iief^t 
at  the  farthest  points.  l]i»i)iwfeidth  inf  jddgeis  m4 1 ^hfiir  ,|wmUer,  ftc^mf  at .  wpr^  or  cal;4^ 
grazing,  or  accidental  passengers,  are  allobiects  .c^.k^^Wlfi  .diqf^q^qns.  :^'l>i(£.  .ipay,,be 
made  use  of  in  this  way  ofesf^m^tiog  tbi  ca^^i^.^f  vMnds,,  In  ii^gard  to  jious^.the 
doors,  and  windows,  and  size  of  bricks,  stones,  boards,  tiles,  &c.  We  obvious  and  certain 
guides.  '^'  ^ 

3298.  Tlie  recoUection  tf  suijfSces  and~^coiifafJps^  matter  of  considerabie  mt^H^st-^o 
every  one,  but  especially  to  th^  agriculturist.  The  ttiost  effectual  mode  of  impressing 
scenery  on  the  memory  is  by  thfe  study  gt3  pm^Bfta  of^MnHching  landscape,. ..  lD«d(ption 
to  this,  it  will  be  useful  to  psLfWXfiMon  to  the  natural  fbrfaceaiid)H^tiet]ons,  as  kinT^f 
tree  or  crop,  hills,  valleys,  flats,  lakes,  rills,  &c  ;  also  to  the  distant  8cener)^^aa  whiter 
flat,  hilly,  cultivated,  was^,  woody,  or  wa^cfty^  whatprocfisset^fre  going 'te;  i^ha^  the 
style  of  houses,  dress,  &c.  ^  ^^ying  alltijiled  tife^tll^edetails,  th^  ne^t  and  tI)eiB09|{^- 
portant  aid  to  the  memory  is  t^  recollect  J4'hat  po^on  of^oijotK^^^fdr^^'^^^P^^i^^^'u^  i^ 
most  resembles.  '*'":r ^ — ^^^ — '- '-:<-Tr.  ^- > /"^ •'' '     •''  -•' '  ' 

3299.  In  endeavouring  to  rfeilf!iffif>iii»  MffXf^aif  ^ects  composing  an  entire  estatet  some 
leading  central  object,  as  the  house,  should  oe  fixed  on,  and  the  bearings  of  other  objects 
relative  to  it  ascertained  in  idea.  Then,  either  by  going  over  the  estate,  or  by  a  favourable 
position  on  the  house-top  or  some  other  ■cihllfttiwV'w'm<*K^*?'t't'(ht?'4tel<h;^<W^otW 

'  •'  ■  ••'•il  hjU.rt'A  .  .,.     .,  .,f  ,,,  ,.f.  ..  ,,   ...     ,. 
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loeneiy  nearest  the  hoiue,  may  be  taken  down  or  remembered,  and  alao  the  distant 
aceneiy,  or  that  exterior  to  the  estite.  In  ridm^  tfaough  a  country  which  it  is  desired  to 
recollect,  a  sketch  should  b?  i«adi|  im  m^of^i^pffthe  fo^d  and  the  leading  objects 
adtjoining ;  anotl^^  of  what  i^y  be  called  the  objects  in  the  middle  distance ;  and,  finally, 
one  of  the  &r(ii«st  (distance.  Jt,' instekd^  tjfm  lint^i^iSkhCkf  d  maAorandum  book  were 
used,  and  the'^e^hes'acconiibArif^^iih^ote^ 'ih^'  clMh^  wduld  be  firmly 
impressed  on  ihe'}ncm(;fry!'  mt}^s'\^&^  ttifikkty  ^ikp^  ircf'fertned  by  the 
engineen  of^ih^  acmym  ahw^ivlts:  ktS^d'S/vmi^jOMhiglidttHicf.''  "  '■>  "  ' 
'   -  '•     '     "'  '•  "  .•"    '*•  '>.■•.*«:.)•  <)»   .'     ^n     ^   I    .,       I      ,         I 

S300.  2>pttfff^,'ofc^tAg  d^i»[*W(lS^  ^iTtaifcy  tiM>lgfalg3og«irfwes»>ii»of  OBsaatial  uae  in 
agriculture,  fctt-tsk^tikUahi'^ti'pmstiea^^  to;]tertioiilar  points  in 

order  to  drivis  itiaAAneitfpf<»[hnAfpbifbn%  for  voads'  M  alaAgiba  m^n  of  bills;  for 
drainages,  ahd  *^1iHb^  bth^  pOtpdt»t^  > TftciBe' mnr1kmw&A»  <nk  tbd  -earth'j  surface  more 
useful,  grand;  ahd  i^MetfAe,>  IhafrtAc^tafUft.ii^diiig^  panvV  oraiV'«B<i  descending  a 
range  of  steep '  itfe^^ 'itf^oattfttb^ ' but  ^k»4ryrnbia9 >  oft fUhm.  yanfei and.  of  a  convenient 
slope ;  next  ^ 'iMi'h'^  huxiilt>ptiiAttg 4teoc^h  kauinlgfiku  c6iUiti7^rgntt(«very  where  on 
the  same  level."' '"' '    /-I' i)r'i.  . '">l'.i'ri't  oj.n  jn-.i'j  ;■(  i  .<  iii*  .d  .r>>'<)i.i.  ■ 

S901.  Twd'&l^^n^'piii^*yrh''tMw4&»MHir9^tt9Mh''tt^^ 
from  the  centrt^  of  ^h^  ^af«fa.<"AlMiidlM'|M»6  is  higfar  pKB»mualkmf'ii»  oiA  of  l«vel  with 
it,  when  it  ^  Mht^'^^rM"^  ^cMA^W^tt^kiaAt  f«hd>ttiiittft)eqii*ll7»<distant  from  that 
centre  in  all  its*pdiritiJ,1^«ilfed'tlM>'li^e  or«ii«lH«kii  Hknoa^ ib^ni|sa4|be«arth  is  round, 
that  line  must  hi^'k  <}titt^')iaSd')mkfi^^fm-9t''t^  or  at  least  be 

paraUeltoii,  c^^M^tHcai'WMi'ltJ'i  ?'ii/-,/(-i^  „r      .^/uhK.  .,:*..  \ 

3308.    The'7m)tfSlilk-ptMtt'byintbpi¥dH9ti'oJ!i^^ 
perpendicular  to  the  semidiameter  of  the  earth  at  the*  pmnbioft>oQntart,' rising  always 
higher  abot^  ittP^^  JI^^'l^^l'fib'ftfthiirjilM  dilitaiH»«k,'v«hiQh  is  sidled  the  apparmt 
Imt  tfUveC/it^  al£ftl<M-''or#hii9i'ilittl^yt«fnl(toiai&eKCt*of  the«^ 
of  distance  iffiBV^ifi^'hldtes'^^holttKhtO'' .'oh  ot  ;^ri('r.-.,<' -}o,,r  I '...,.  ,,   . 

3303.   Tt^'^iA%4U'hffimrmerii^  9tm t6aywfiM%  m^Mr  to  smaU  dia. 

tances,  Ac ';  but^titoiWfeiilii^bUlW?  o^a<<<iii,'iupi»lcTdiing((figt  tfa»ato». which  are  to  con- 
▼ey  water  td  th^diliihce  llVf  ^it^ifjiimileMiMidl  sdeRoliluHjdie.difiereiioa  b4n»^n  the  true 
and  the  apparent  level  must  be  taklltt'iiAlb»<1h#  aconsfat)  arfiU  ia  efiMl  to  .the  square  of 
the  distance' ibbttt^enf  i9ft  )p«iice^<)dB¥ld<d<b3f  4^  consequently 

it  is  alway!rf'|>tittidtbo(]^  td^the  ufiA^<^<€laib^^aktMf}f  tK»<^omycalc«lktion  almost  eight 
inches,  fof>'tfi^'Hi!ij^'tf  ^eVk/yuMf  flbb««  'thflri^^«0ol»val^at>«>disltfi«e  of  one  mile. 
Thus,  by  jSHobbilibimg4l^^ftgSfe<'iwilltiWi4e  a^HbidiUgftathesfoaxdirof  the  distances, 
tables  showfl^r^^Vei2fit4tf'1iiiifVMp^^  yards 

of  distance'''a^  tt^'^mSlhn^  aria^ibr')fe4«*f iofle'onitbdlatherf.hwarbaen  constructed. 
(See  Dr.  limk'i'ViaifiehmkSl^isl^i^  mk.  :l»iiS).-n-i-,  i!,  ,  ,.-  ..  ,t 

3304.  TKi'ypifmimypm^^ 

or  points  fro^  4Vfcft"i»e''l^eM  iM^  tan«^^taMk,riHtiyi|icMkinB  tD><lMM  or  lower  them. 


according  tb  'c&6ttinriitttn^  Wtied'thtfl'teteUiag/instlikniiAt  Jtsoprofkrly:  applied  and 
adjusted.    Wd^Jiri(^^theiittti^>dcttMMHv1ev0l»i^ 


also  given  ^^Mi  ife^uh¥'6f  Ae'mdde  df^Qffihtt'llitKtf  ftridummaM  purposes,  their  use, 
as  well  as  tHaV'df '^  ^m^'kinm^  miklwl^  sniKbafhetter  acquired  by  a  few 
hours*  practice'HHtkil  m^^V^ hf^mMriikt>dii^mdM'.  and  indeed  in  practice, 
whenever  an)r  vtJrVJih^tJrtrft  ii^){MI'^r'i«4H^«f  Ispr^lsds  Xoh^  taken,  it  will  commonly  be 
found  better''6>'<^P'»i  ^liid'^iffW  HMd'fcttKti^ytiiiAaJB  tbjbe'kt  die  expense  of  implements 
to  be  seldom  lifed^'Wrid  ikf^'Whiifh'^riim  ivtefat  lRtfU)^'ba<fcBaae  by>avery  skilful  perran 
not  accustomed''id'tNd^iWqtiMt  ti^  ''^  >  ':.'•>  il'  »":  .''i  •_  f  .'...  ; 
3305.  Lewk^'fo  "^it^'pa  ^tftfiH^'WU^  (M  i^^yi'm-in^Tmd^iDtkmg,  whether  that 


line  be  straight  or  curved  in  direction,  can  only  be  determined  on  an  irregular  surface  by 
measuring  c&wn  from  an  elevated  levd  line  (a),  or  from  level  lines  in  pitfallel  directions. 
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and  so  transferring  the  points  by  horizontal  levels  to  the  proper  line.  Straight  rods  are 
the  ready  means  of  measuring  down,  and  the  points  must  be  marked  by  hillocks  or  hol- 
lows (6),  or  by  smooth-headed  stakes  driven  into  the  surface,  and  protruding  above*  or 
sunk  under  it,  according  to  the  obstructions. 

3306.  Lines  of  uniform  declivity  or  acclivUif  (Jig.  521.  e,  «,  e)  are  readily  formed  on  the 
same  principle.  In  this  and  the  former  case,  the  common  level  and  the  boming  pieces 
(a  and  d),  with  measuring-rods  and  stakes,  are  all  the  instruments  required. 

SuBsiCT.  3.     Division  and  toying  out  cf  Lands- 

3307.  The  ^tvision  of  lands  is  one  of  the  most  important  and  not  the  least  difficult 
parts  of  the  land  surveyor's  art.  In  intricate  cases,  as  in  the  subdivision  of  large  estates 
or  commons,  the  professional  surveyor  will  generally  be  resorted  to ;  but  it  is  essen- 
tial  for  the  land-steward  and  proprietor,  and  even  for  the  farmer,  or  professional 
cultivator,  to  know  the  general  principles  on  which  this  business  is  founded.  We 
shall  therefore  shortly  develope  these  principles  from  Dr.  Hutton*s  valuable  Dictionary, 
and  next  oiTer  some  general  rules  of  our  own  for  ordinary  cases  of  dividing  and  laying 
out  lines. 

3308.  In  the  dioiiion  of  comnums,  after  the  whole  is  surveyed  and  cast  up,  and  the 
proper  quantities  to  be  allowed  for  roads,  &c.  deducted,  divide  the  net  quantity  remain.- 
ing  among  the  several  proprietors,  by  the  rule  of  fellowship,  in  proportion  to  the  real 
value  of  their  estates,  and  you  will  thereby  obtain  their  proportional  quantities  of  the 
land.  But  as  this  division  supposes  the  land,  which  is  to  be  divided,  to  be  all  of  an 
equal  goodness,  you  must  observe,  that  if  the  part  in  which  any  one's  share  is  to  be 
marked  off  be  better  or  worse  than  the  general  mean  quality  of  the  land,  then  you  must 
diminish  or  augment  the  quantity  of  his  share  in  the  same  proportion. 

3309.  Or  divide  the  ground  among  the  claimants  in  the  direct  ratio  of  the  value  of 
their  dams,  and  the  inverse  ratio  of  the  quality  of  the  ground  allotted  to  eadi :  that 
is,  in  proportion  to  the  quotients  arising  from  the  division  of  the  value  of  each  person's 
estate,  by  the  number  which  expresses  the  quality  of  the  ground  in  his  share. 

3310.  But  these  regular  methods  cannot  always  he  put  in  practice;  so  that,  in  the 
division  of  commons,  the  usual  way  is  to  measure  separately  ^  the  land  that  is  of 
different  v^ues,  and  add  into  two  sums  the  contents  and  the  values ;  then  the  value 
of  every  claimant's  share  is  found  by  dividing  the  whole  value  among  them  in  pro- 
portion to  their  estates ;  and  lastly,  a  quantity  is  laid  out  for  each  person,  that  shall  be 
of  the  value  of  his  share  before  found. 

3311.  It  is  required  to  dkide  any  given  quantity  (^  ground,  or  its  value,  into  any  given 
number  of  parts,  and  in  proportion  to  any  given  number,  —  Rule-  Divide  the  given 
piece,  or  its  value,  as  in  the  rule  of  fellowship,  by  dividing  the  whole  content  or  value 
by  the  sum  of  the  numbers  expressing  the  proportions  of  the  several  shares,  and  mul- 
tiplying the  quotient  severally  by  the  said  proportional  numbers  for  the  respective  shares 
required,  when  the  land  is  all  of  the  same  quality.  But  if  the  shares  be  of  different 
qualities,  then  divide  the  numbers  expressing  the  proportions  or  values  of  the  shares,  by 
the  numbers  which  express  the  qualities  of  the  land  in  each  share ;  and  use  the  quotients 
instead  of  the  former  proportiomd  numbers. 

£r.  1.  If  the  total  value  of  a  common  be  SSOOiL  it  !■  required  todeter. 
mine  the  values  of  the  ibares  of  the  three  claimants  A,  B.  C,  whose 
estates  are  of  these  values,  10,00(V.,  15M0L,  and  85,00(V.  The  estates 
being  in  proportion  as  the  numbers  2,5,5,  whose  sum  is  10,  we  shall  have 
2,500  -4-  lOsSdO ;  which  being  severidly  multipUed  hji,S,b,  the  products 
500.  750,  1250,  are  the  ralues  of  the  shares  required. 

Ex.  S.  It  is  required  to  divide  SOO  acres  of  land  among  A,  B,  C,  D,  E; 
F,  O,  and  H,  whose  claims  upon  it  are  respectively  in  proportion  as  the 
numbers  1, 8,  S,  5, 8, 10, 15, 20.    The  sum  of  these  proportiooal  numbers 


Ac. 

R. 

P. 

Ass   4 

8 

30 

B=:=    9 

1 

20 

C=  14 

0 

10 

D=  23 

1 

30 

E=  SJ 

2 

00 

F=  46 

3 

SO 

G«=  70 

1 

10 

H=  93 

S 

00 

Sum  =r  SOO 

0 

00 

lose  claims  upon  it  are  remectively  in  proportion  as  the 

u»u«.  M.,*i<f,  o,  8, 10, 15, 20.    The  sum  of  these  proportiooal  numbers 

is  64 :  by  which  dividing  300,  the  quoUent  is  4  a&  2  r.  SO  p. :  which  beinc 

ultiplied  by  each  of  the  numbers,  J,  2,  3, 5,  &c.  we  ctbtain  for  the  several 


£r.& 


shares  as  annexed, 
rid    — 
522 


It  is  required  to  divide  780  acres  among  A,  B,  and  C,  whose  estates  are  1,000JL,  S,000<:,  and 
4,000/.  a  year  J  the  ground  in  their  shares  being  worth  5,  8,  and  10 
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shillings  the  acre  respectively.  Here  their  claims  are  as  1,  9^  4 :  and 
the  qualities  of  their  land  are  as  5,  8,  10 ;  therefore  their  quantities 
must  be  as  one  fifth,  three  eighths,  two  fifths;  or  by  reduction,  aa 
8^5, 16.  Now  the  sum  of  these  numbers  is  39 :  by  which  dividing  the 
780  acres,  the  quotient  is  20 ;  which  being  multiplied  severally  by  the 
three  numbers  8. 15, 16,  the  three  products  are  160, 300, 320,  for  the 
shares  of  A,  B,  Cf,  respectively. 

SS12.  To  cut  off  from,  a  plan  a  given  number  of  acret, 
4*6.  by  a  line  drawn  from  any  point  in  the  side  of  iL--^ 
kuk.  Let  a  (Jig,  522.)  be  the  given  point  in  the 
plan,  from  which  a  line  is  to  be  drawn  cutting  off  suppose 
5  ac.  2  r.  14  p.  Draw  ah  cutting  off  the  part  a  6  c  as  near 
as  can  be  judged  equal  to  the  quantity  proposed ;  and  let 
the  true  quantity  of  a  he,  when  calculated,  be  only  4  ac« 
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3  r.  80  p.  which  is  less  than  5  ac.  2  r.  14  p.  the  true  quantity,  by  O  ac.  S  r.  34  p.  or 
71,250  square  links.  Then  measure  a  b,  which  suppose  =s  1,234  links,  and  diyide 
71,250  by  617,  the  half  of  it;  and  the  quotient,  115  links,  will  be  the  altitude  of  the 
triangle  to  be  added,  and  whose  base  is  a,  6.  Therefore,  if  upon  the  centre  6,  with  the 
radius  115,  an  arc  be  described,  and  a  line  be  drawn  parallel  to  a,  &,  touching  the  arc, 
and  cutting  b,  dind;  and  if  a,  d  be  drawn,  it  will  be  the  line  cutting  off  the  required 
quantity  a,  d,  c,  a.  On  the  other  hand,  if  the  first  piece  had  been  too  much,  then  d 
must  have  been  set  below  b.  In  tlus  manner,  the  several  shares  of  commons  to  be 
divided,  may  be  laid  down  upon  the  plan,  and  transferred  thence  to  the  ground  itself. 

3313.  The  umpUa  mode  of  dividing  lands,  and  that  by  which  the  agriculturist  will  make 
fewest  errors,  is  by  trial  and  correction*  Thus,  supposing  a  piece  of  unenclosed  land  of 
irregular  shape  to  contain  thirty-eight  acres  and  a  half,  and  it  is  deaired  to  lay  it  out  in 
three  fields,  each  of  the  same  extent.  Take  a  plan  of  the  field,  and  lay  it  down  on  paper; 
divide  it  into  three  parts  as  near  as  possible  by  the  eye :  then  ascertain  the  contents  of 
one  of  the  outside  divisions,  which  will  be  either  somewhat  too  little  or  too  much.  Sup- 
pose it  too  little  by  half  a  rood ;  then,  as  the  length  of  the  straight  line  of  the  division  is 
1000  links,  and  1000  links  in  length  and  100  in  breadth  make  an  acre,  and  as  half  a 
rood  is  the  eighth  of  an  acre,  it  follows  that  by  extending  the  line  the  eighth  part  of  100 
links,  or  12-4  links  at  both  ends,  or  24*8  links  at  one  end,  the  requisite  quantity  will  be 
added.  Then  go  through  the  same  operation  with  the  projected  field  on  the  other 
extreme  of  the  plot ;  and  this  being  corrected,  the  middle  field  must  necessarily  be  of  the 
exact  contents  of  each  of  the  two  others :  but  to  prove  the  whole,  this  field  also  may  be 
tried  in  the  same  manner. 

3314.  In  dividing  afeld  with  a  view  to  towing  different  crops  in  certain  proportions: 
say,  for  example,  one  acre  and  a  half  of  common  turnips,  one  acre  of  Swedish  turnips, 
three  quarters  of  an  acre  of  potatoes,  and  five  acres  of  peas.  Suppose  the  field  a 
parallelogram  or  nearly  so;  then  first  ascertain  the  lengtli  of  the  ridges,  and  next  state  the 
question  thus : —  Such  a  length  being  given,  required  the  breadth  to  give  a  fourth  of  an 
acre  —  that  being  the  smallest  fraction  in  the  proportions  to  be  laid  out;  then,  if  the 
length  of  the  ridges  be  ten  chains,  the  breadth  requisite  to  give  a  quarter  of  an  acre  will 
be  25  links ;  consequently,  a  breadth  of  five  times  tlwt  space  will  be  required  for  the 
common  turnips ;  four  times  for  the  Swedish  turnips ;  three  times  for  the  potatoes ;  and 
twenty  times  for  the  peas. 

3315.  In  all  more  intricate  cases,  first  lay  down  the  plan  of  the  space  to  be  divided  on 
paper,  to  a  large  scale,  say  a  chain  to  an  inch ;  then  cover  the  paper  with  lines,  drawn 
so  as  to  form  squares,  each  square  containing  a  certain  number  of  feet  and  yards,  or  say 
a  pole  each ;  then  on  these  squares  adjust  the  figure,  whatever  it  may  be :  thus,  sup- 
posing it  desired  to  lay  out  a  thicket  of  trees  on  the  face  of  a  hill,  the  outline  of  which 
shall  resemble  the  outline  of  the  profile  of  a  horse,  dog,  or  say  a  human  head,  and  yet 
shall  contain  only  one  acre :  lay  down  the  outline  of  the  horse  or  head  on  a  large  scale, 
and  divide  it  into  squares ;  then  by  trial  and  correction  ascertain  what  each  square  must 
necessarily  contain.  Say  that  there  are  130  entire  squares  and  40  parts  of  squares, 
nuking  up  in  all  160  squares ;  each  of  these  squares  must  of  course  contain  exactly  one 
pole,  or  625  links,  and  their  sides  the  square  root  of  that  number,  or  85  links.  From 
these  data  it  is  easy  to  lay  down  the  figure  with  perfect  accuracy. 

3316.  The  laying  out  lines  on  lands,  for  the  purposes  of  roads,  fences,  &c.  requires  to 
be  well  understood  by  the  agriculturist  On  a  plain  surface,  the  business  of  tracing 
straight  lines  is  effected  by  a  series  of  poles,  so  placed  that  the  one  nearest  the  eye  con^ 
ceals  all  the  rest  Where  a  straight  line  is  to  be  indicated  among  objects  or  inequalities 
not  more  than  fifteen  or  twenty  feet  high,  its  plan  or  track  on  the  eartli  (a,  b,Jig,  523.) 

523 
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may  be  found  bv  the  use  of  poles  ttfew  l(det*hl^h^thin<tbeieleTalion  of  the  obstruct 
tions,  the  dlre(i;t6l-  bettlj^  pliAled'<^'^  ^«e)UliaA?r^W> Other idk^  atiMielendU^  Wbdve 

thb  method  i^nn^  lie  idbpt^  ^^di^Mitiff^htl^hi^'Amhiki^ 
cither  be  fbii^l^  at(^h^41iAe^kuhitiiiii<'6rih<i^-li)^««2HtiiQ|,i^fldo^ 

bouses,  hills,  or  trtjcs ;  or  paralitl  lines  (l\  J,  tr)  formed  where  practicable,  htm  the  main 
line  found. i>y  o(f-^t^  {/,  g^  h)  fhfiAtlkfs^  t^c^tat^rAl  Kiws  at  i^ueh  placid  afi  on?  riuiialile. 
A  tliird  tni-Htb^^iIf  hut  out-  not  aTw'hy^  jietfecdv  flctijrntf^  i*  t«  hike  ti  plan  of  tlit  fttld'Or 
scene  of  optTution*,  arfd  on  thb  tn  ^t  out  tht*  prof KiSL*d  line  i  Ihrrt,  hy  tLsOurtaintng^ibi 
bearings  and  distances  rt'laiively  to  tliu  ohstnietioit^,  it  may  he  tranbferrod  frum  tJiu  jiap^r 
to  tlie  p-ound.  In  carrying  stmi^ht  hncs  thnm^i  woods>  !artt<-rtts  have  Lutcn  Used;  but 
a  much  naore.  tiorrcct  method  i^  to  dt^'^te  pok-s  til^ovi!  the  ^urfiice  of  the  vf^ud- 

3317.  CqniMtt>r\ts  fines  may  nlwriy^v  bp  made  ptffi^ciiy  ittrai^ht,  bt>wt**(cr  irnsJgtilar  the 
surface,  by  following  the  sfunt'  parallel  od  mdicatiJd  b^'  pointa  of  the  cmiTptLs«»f.  or  by  the 
ahadijw  of  the  oji^tor  duridg  siin^hiulv  If  tlie  netHlk^  do<?^  not  mtm-T  or  the  shskdutt'of 
the  spectator  b^  always  projected  at  the  same  ^ngk'  to  his  course^  the' (direction  lei  wh^ti 
he  walks,  in  either  ca»t;i^  mub^t  be  ^traigUt,  The  tnode  of  fsjrti^Litii^  ri|^ht  \mv^  in  such 
drcum^tsaici^  being  undtLr^iontl^  ihe  fiiniiauoii  of  right-h'ncd  fij^ures  is  merely  a  reprtltidh 
of  the  procw^  uniting  each  siilf  by  the  required  angle. 

3318.  Ctirvcd  lines  on  Irregular  j^urfjices  arc  in  general  ottly  tti  be  laid  dovrit  b)-  the 
previous  e^lablislimt^nt  of  slrtught  lines  ^  firstt  leading  Ntrai^hl  Itnt^s  i^nd  next  ^ecwtdiiry 
straight  ht^e^i  j^bieh  sfiuJI  r^nn  skekrtonK  to  Hig  eiin.'L'^.  A  iieL'cInd  mode;  dnd,  on  a  large 
BcaJc,  by  mpcb  the  most  c^-'rlaln,  is  to  find  the  leading  points  of  the  ciJt^L'S,  bj  ttJan* 
glei  from  ^  kppw,a,^;^  ^^J^f^vtrnjia^^  ^byt  &S  bt^th  W(dde*  it*  ntw,  tbey  Ae«d  iicrt  be 
*«"Wg«« 'Wr  .-.villi    rA'      -a  ff  ii  iU  Ar>ft  ^.i   i,  ^  .  ,        ,  ,.i   ,'„,.    ...,,".'i,  -„!,,.       ".m 

'  ■   "  '      SifB9«cTi  4.     Estm\aHng  Waghlf  Potetrp  m^i  Quantities  ,, 

3319.  A^f^aimiig  the  u^ht  ^%Vc^j  ia  a  p^irt  of  n*rfctdiurai  knowledge,  iMileia 
necessary  tjiati  tjjat  of  mca^urin;^  their  sapt^rflcJal  or  wiitd  contents.  In  all  ordinary 
cajiest  a^  of  grain^  routs,  bundles  of  stniw,  bushels  af  fimCf  ^c,  this  is  be^  done  fa^ 
a  eommoEL  ^elyard^  ^UhtjiendeiLl  from  a  hvum  or  a  triangle  of  ihree  posts.  Cart  or 
waggon  loads  are  weJ^hed  on  tho^tc  wtll-knoivn  pLitTtmns  sunlt  fit  ilic  ip^und  at  toll 
jrates  ;  or  soiuctimit^  ^fy  ^toelyard^  i^ii  a  vi-ry  large  ^^alc>  C^irtle  are  vttJinrhed  hy  aaUihiA^ 
of  a  particular  kind,  which  luiv*?  been  iilresidy  described  (2566.  to  25GH.),  The  weigh- 
ing of  cHtUe  and  grain  chiefly  concern*'  thti  fiirmer  ;  atid  k  of  consetjucnce,  in  the  firtt 
ca^,  to  asceri.iiu  the  progress  ol^  fiuieiung  :j[iima]s  or  tl^e  weight  of  those  ready  fot' the 
butcher  ;  aiul,  in  tlic  si^ruud,  to  detenninn;  tlie  iiuantity  of  4our  that  may  be  ptoducdd 
from  a  givi^n  quantity  of  ^ain+.j^ii-^,  r"i.4  ,  ,'„|    ,,'[1     /i",  '■'  ,  "    i  '  "'   •''''''''"'    ''''''■■' 

33t20.  MaitmxUn^  tite  t^i^ttf^,  ^,pf^ .T^1*w^^  W'  *^  fl*y  i^khie^k^ WmcH^ ^: Is 
performed  Uy  the  intjurviention  of  the  driiu;^Ut  linachlne  alreaily  oescrfbea  (H.tS^t.^tTietTrt'wn 
the  power  aud>  the  itnpl^taent.  I,t>auld  nnt  be  iliflictih  to  C4jnstrtii:t  all  ngnciiltuiNU 
jmplementa  witili  j&  ;&xi^  draiigbt -mac blue  and  index ^  winch  would  at  all  time^  when 
they  were  at  woikt  ^hi'w  the  ani,oun£  q£  puwer  employed  In  p^ioving  ttiem.;  but  $lJc7V  an 
arrajigement  tt'onU  Ue  of  liltio  use,  ^! 

332  L  Estimnti^g  Uu:  ftmntii^  <f  work  ivlucji  servai>ts  and  cattle  ought  to  peHbiifn  in 
a  given  time,  ifi  an  art  tlm  ought  lo  be  raii^liar  tq  every  ngricullurist.  In  gcn^rM  no 
absolute  rule  ^an  b^  laid  down,  because  &p  luucJi  depends  on  soils  roads^  c;ntks  and 
other  circumstaaoets ;  but,  ja  ovury  pEtrticular  ca^^e,  the  r9.l1.'  or  iiKuket  priee  of  Tahnur  [>cr 
day  beinj;  ^veu^  atid  thu  quantity  of  work  ascertained  which  a  lunn  can  liJrly  pt-rform 
jn  a  certain  liiTieT  a  rate  pur  yar^lt  iH^Ci  or  acrcn.  or  |H'r  solid  i|tjanuty  if  ninterutk  are  to 
t>fi  moved,  nn  eiuuly  be  determined  op*  A  ffirjner  .^ImjuIiI  know  by  inemorj'  tJie  number 
of  ridges  or  ot^^inglo  furrows,  or  bouts,  .whiUi  it  requLrt^s  to  make  an  acre  on  every  field 
of  bis  farmi  Tliif  wiii  aid  Jum  lu  evi^  operation  tliat  n.tj[uires  to  he  performed  on  tbc»e 
BcldSf  the  <|nttntity  of  manure^  wied»  plonghhigs^  harrywing*,  hoeing!^  mowing,  rea^Liig, 
raking,  &&  ;  oa  well  as  in  o^niatm^  the  ])rotlucet  whedier  corn,  lniy>  roots,  or  tJie  »\uiu- 
ber  of  cattle  or  sb«^  that  may  be  graied  tl^r^  for  any  givttn  time^ 

3323.  &&ai  nr^ri-^  dUdnj*^,  iwdgittn^  draUmigi  ir^Hchin^,  ^C  ought  to  be  siubject^'  io 
sitniiar  caZculndoiu,,  ^  aei  if  pot^^ibje  tu  let  i>ut  all  work^  not  perfe^rmed  with  the  mailer's 
own  men  And  aittlti!^  hy  contract  «r  qua^xtity,  insiiiad  of  hy  tfme^  As  spode  work  is 
nearly  tJie«ame'in<mo«i  parls  ot'  tbe  country^  curti^in  gtneraJ  ruk^s  bavii  Ih^u  laid  down 
by  canal  oontrattom  and  othtr*,  i^tiich,  though  iseljdoni  strictly  followed  iip^  it  niay 
be  useful  to  knuw^  Thus  in  Tiw>ifkg  ground,  as  m  digging  a  drtiin  or  the  found- 
ations of  m.  building,  if  tlie  soil  it  :)oft]  and  no  other  ^00)  than  the  spade  is  neccssarvr 
a  man  will  t}ift»ir  up  a  cubic  yard^  of  21  ^Ud  foct  in  an,  hourj  or  10  cubic  yards 
in  a  day^  Uut  if  picking  or  Irackisi^  Ijc  neces^ry,  an  additional  nian  will  be  required  ;, 
and  very  strong  gmvei  will  nM|uire  two*  The  rates  of  u  sjiibic  yanl|  depending  thus 
upon  each  ^ireumstance^  wiil  be  in  tb^  ratio  4if  the  arithmeiical  nu  mbera  1 ,  2,  A.  If,  there- 
fore, the  wages  of  a  labourer  be  Sf.  ^d*  per  day,  the  price  of  a  yard  will  he  Sci*  for 
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cutdng  only,  6d*  for  cutting  and  hacfciqft  and  M*  w|ien.tif p  lia^^crs  we  necessary.     In 


every  80  ywds;."'      ♦  -...   ,   .•!     •  .  .„;i  . ,  ,.  ,.    ,,..,;  ,..|;.,.,.  „,  ;.  ..,]  ^    .:,  ,1   .„.,,„, 

S32S.  22!p  Aid  «Ar  frka^^mmillng.  im^  ffMmbfr.pffi¥ki€  yqrdf  to .  ofiy.^ti^  ^'^^,  • 
Divide  th^  dUtaace  in |!araa  }fy.^Qf  «r%]^|piv«f  thf/nuii|xbpr,Qf  i^a^^n^  ^d  t^e  tWo^ 

Mlby^d;  mulniplv'tne 


cultera  to  -tbei.quOtiMKrf  v»Aff<*».*i|J.  VWt^e  >vJiflU.f   ... 

sum  by  the< daily  iwl^goft  of  4  iii))oi«rer,  ^4,itl»e  .prp^H^f  "^ .  Witbe  prjc^  of  30 'cubic  ' 

yards.      Thaw  o^^-w: J--  *~  *i 1.^^ 1 ^  i-  *U„'„J:.^  -r  ^K  .. .^.rl^i.Ji*-- 

to  the  costof'i  

tothedistaacQ'oCjliK^y/M^.eiinfVfVH^^If^t      ^  „  . 

20=6,  thcmiyJwt  ^t^ioa^;  ^^.J*  ^  ^9^  ▼»  9  ipen  ^mplpyed,  which,  jit  l!hi^ 
shillings  par  day^^V^  |tw£i^y*four  shillings  .as  tlie  price  of  «^0,cub|c  yards;  (b^  ^-i' 
24::  2,750  a^d.«4.»2,74P:^.;3O^.y,0A  ,;„/;„,,  ,.  ..  ...;';'.,.,,.    „,  „..,;,.;;";"  j, 

3324.  Esiimating  the  value  ofweprk  done  i^  a  fiece^sary  part  of  agrtculturallcffid^I^j^:'^ 
and  is  founded ' fp^. ;^ i^if^  of  labc^r  and  tW  tiipe  of  performance.     *rtic  ptidb'of ' 
labour  is  er^rjr  Wih?re^dfitei|nipe4  Uy  ihejopefntions  <^i'.tjie  jjuldic,  and  th^refo^fWiCny 
given  case  .ew.Mldoip  f^lniU  o(  mi;ch  4^>^C9  0^  ^pl^'^*  ,J^^  Cheor^ti^at  ^^^Jtif  (He' 
subject  the  prpp^r.nyigi^  f 
a  peck  of  wl^lf  ,«»At4« 

and  ten  per  cent  on  hisv ^ ^  , ^ , ^ 

tlie  number  of  days  such  horse  is  supposed  to  work  in  a  year :  this  brings  tfte  ^nStit^ 
the  day*s  work  dril'lloM«rsOMt«Hln^nioi%tii«St«w%andailM^  value  of  the  day's 
work  of  a  mffl^iuPf  ^mVP^^^Mi^^^J^^'^^,  ^^.P  shillings  per  day,  a  man  and 
a  pair  of  honPfi|p  wQui4  J^^^/^'firtJa  e^ht  frtiiJlin^  per  dAjr.  ^  Tliis,  however.  It  Mtist' be  ac- 
knowledge^, i^  a  (??IcHl;ftio/a^(^, always  ,^  Wdei)f>nded'oii^  il^'Toilid  iiHtCutthtkiiCde^  i^oMfl' 
tinually  int«r;\iin^  ^f^  jjiljter. jli^, pjrflpphions,  'in  all  cases  of  >pkllrfWg^abdtit,  tHtt<!bnf;^rfl 
that  the  va^iator  c^  io.  is  tp.  f^^riSain'^lic  VqcA\  piicb,  Utid €6  tstiitiaie  Thrtl'Vh'^0¥rif 
experience  t]^  time. requisite  t^perfohn  the  work.    '       '    '''  ''       ""     "   '-t  1...'  f»;..v.i/. 

3325.  /n  estimating  the  value  fff^fink'our  dr^  matMfiL  <J6ft^^t^Me  fifl?cteTtf  dArurtl* 
some  depar^ixenU  oi,Bi^f:\Aiyfy/^  l^iu^^  \n  ifaliiiliS^nllo^Vs'atld  Wri'^ri^  re'l^'bAeH* 
a  nice  point;  to  detei:^ii^e,Mfis£M;ipr{ly/tlic  ysAu^'dfSikixiakiji^  bT^'atKkr'Oiv^Hgln  J^'aMT 
in  valuing,  the  tillagpk,  pr  the  condjtiori'oiT.^'^  a^k'b'li'^  )^<^  6f 'fin  dtit-^it^  i(hfkiil«t,<^MM> 
must  be  had  Yiot  oiOy  t6  tJ7e  acfuaTnu^ib^^W^Y6li^)iM^am!d^  I^A  sbtj)&«ltf 
to  the  precj^ogpj;  gurren^ year^  b^t  tp  the  position  whicH'ihfar«ktd'or'aUit  fl«Ki;|idld«<tl) 
the  rotatio^and'to the  vWue  which  may'sillll>^'lfl'tke s<^  l¥dmMiihtih!^Mdir1liJyn^^¥en 
to  former  c^qj^  $upposi^g  a  field  f[^T6wed»  limed:  abd  ddii^M']h''ih«<Ve#^  kmo^^kum 
that  when'it  ^l)  to  be  valued  in  Uie  s|)rinjE^  of  the  ytiic  18^4,  ft  1*1k«'diiri^>#{llV  bMms-«il 
one  furrovjT,  ((.would  be  no  adeouate  ^mJ^kat!dil'ft>i<'tM't^1fM]^  fo'!^'pilld'^l*lt»llif 
ploughing,  die  beans,  and  'l&e  dnTUng;  'the 'fal)6if^,'-a^"atftili,'«Md'  e^piMiaUyihtf'  Kailf 
given  in  IBfiQ,  must  bne  considered  as  extending  th^'fitiliien^  ^cW'tO'iM«'t}ro|H>«ndl 
therefore  aik  allowance  ought  to  be,  knd  g^it^Mftyl^^iCuiMIe  fbi'thetf^  thi«^  tttSclbs^  betidea 
the  mere  value  of  the  labmir  ai\d  ie^ '  ^tTMi  A^  idld«l«hcfe  m$tAI  l^  it^dMiih#e>Mms 
easy  tode^rmine  :  land  valuer^  'dnd'ApbAifselr^'fi^  tiU«l&ta  VliieA^^hlltll  fliey  g^'dpoii 
which  areV'o'wd  to  feW  but  th^itti^lv4,'^butwfficb,1tey!ti^io<rrfilbh«»Mte'iiiitktMl<iD 
the  business;  We  knoW  tb '$ife^' bdA^ldi^f^biy  hV  ISfSMtit'i^UUi'oi^  llle«Mmti^«<i-'aa|iib 
calculate  that' the  vU^'o'f  dtittj^ ekf^nd^  tiitM  foteftfi  ^eUti iMd d««tille«4niA gflSUebMl 
ratio,  or  in  ihe  pfopotii'6h^;%'4\'S^f6itikA  limiVlis  <^mtlkA *io'^ht^iymM9,^<ldmB  M 
allowed  inwme^li!^6si6^mihe^'^P0ch  ^'illiln6i^tstkr»^^tl^iUidhiT0ihthi  eq[iecbifiy'tai 
new  lands,  for  fy^ehe  and  fb«Hc<ih'yeMi  'tfHd  ll»'«1ftHtef|»i4ti«ryny  Mi)pl|poMditotd0dlittt 
in  the  proportioh  of  1,  %  s;^(;.'  'Nitk^SfklldWii*  i$tniei«Hy(«ttiiddec«d/«a:|»f>bene6biia 
influence  for  five  y^aft/whei^'it'oc^uri  e4^  sev^'dt^etglltyMM,  ^ihd'Staoctav  t>eaadirai 
proportion.  A  ci^p  town  on  a'sing!e'ftirro#  kftfef^^drfUedrntf  4^fcii<iBtf Mitanahuiad, 
is  considered  aspilrtaking  of  the  mamite  or  0ttieiP*'AtoaiBy  atfobrdhig'  tootle  ^XUsat  to 
which  these  have'been  given,  an4ifc'n^Hyiatiie^«rtiMSf«i»  aigifr  iiiMwHatf  flillupiiiMiif 

3326.  /n  etkmating  the  Value  ^'ymtfAiafr'tilbndtlMiMt  tkihgdf'to  baeeitain  their 
quantityi  and  the  Aext  thdr  maiiet  ^r^^  '^^^^  ^  ^  '^*'*  «(f  faeapa-of  flMfciuvHrite 
cubic  ^  '  ^ 


mean  < 

purchase,  WtTi  &e^^i^^  dFUfin^'ki'pi^tMe^of  iMn&M  toi^be  s^iwlieeatU  ttaa*  .:Ricki, 
whether  of  i^Wmi'mjAjikiA n^'t^Oim^imm^m;  HCw^i^i|Si^ing>«tkta  «b 
▼alued  acc^i^£U  Wltt^tltef  1i^  piri^i  1  ^lit^/tiMM, 

•nd  other  oSull^M'mim^m^mm^W^mm^  9itklBbA  picMff^oniMdoi*  11 
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rity  are  valued  according  to  their  quantity  and  quality,  deducting  the  expenBes  of  reap- 
ing, threshing,  &c  In  coal  countries  an  allowance  is  made  for  thorn-hedges  which 
lave  been  newly  cut ;  but  the  reverse  is  the  case  where  fuel  b  scarce,  an  allowance 
being  made  according  to  the  quantity  of  brush  or  lop  on  the  hedge.  The  lop  of  pollards, 
and  prunings  of  hedgerow  trees  to  a  certain  height,  are  generally  valued  to  the  tenant ; 
<>ut  a  better  mode  b  for  the  landlord  to  take  the  timber  trees  entirely  under  his  own 
managemenL 

SS27.  In  valuing  live  slock,  a  variety  of  circumstances  require  to  be  taken  into  con- 
federation. The  value  of  all  young  animals  may  be  considered  as  prospective ;  the  chief 
value  of  others  depends  on  their  breeds ;  of  some,  on  accident  or  fashion  ;  and  of  fed 
animals  on  their  actual  value  to  the  butcher.  Draught  cattle  may  be  valued  on  an  ab- 
stract principle,  derived  from  the  probable  value  of  their  lives  and  labour ;  but  in  general 
nothing  is  to  be  depended  on  but  a  knowledge  of  the  market  price,  and  this  ought  to  be 
familiar  to  every  vsduator. 

3328.  In  valuing  buildingSt  regard  must  be  had  to  their  absolute  use  as  such,  and  to 
their  effect  on  the  value  of  surrounding  property.  In  the  case  of  buildings  merely 
useful  as  farmeries,  it  will  sometimes  happen  that  more  buildings  are  erected  than  the 
most  approved  mode  of  husbandry  requires,  as  in  the  case  of  large  bams  and  granaries, 
ornamental  pigeon-houses,  &c  :  ^ese  can  be  valued  on  no  other  principle  than  that  of 
the  value  of  the  materials,  supposing  them  taken  down ;  and,  in  regard  to  an  in-coming 
tenant,  they  are  to  be  considered  as  a  drawback,  rather  than  as  of  any  value. 

3329.  In  valuing  orchard^  hop-grounds^  osier  plantations,  and  similar  crops,  it  is  usual, 
for  the  first  two  or  three  years  after  planting,  to  allow  only  the  cost,  rent,  all  outgoings, 
and  ten  per  cent,  on  their  amount ;  but  afterwards,  the  trees  and  plants  having  taken 
with  the  soil,  and  promising  abundant  crops,  tliey  are  valued  prospectively  in  the  mode 
in  which  we  shall  next  describe  as  applied  to  young  plantations  of  timber-trees. 

3330.  In  valuing  young  plantations,  when  they  are  only  of  two  or  three  years*  growth, 
it  is  usual  to  proceed  as  in  valuing  orchards ;  but  afterwards,  when  their  growth  is  be- 
coming rapid,  and  the  fences  in  a  sufficient  state,  the  plantation  is  valued  prospectively 
in  the  following  manner :  — The  contents  being  known,  and  the  number  of  healthy  young 
trees  per  acre  ascertained,  then  their  value  at  any  distant  period,  not  exceeding  twenty 
or  twenty-five  years,  is  estimate ;  and  whatever  sum  that  estimate  amounts  to,  the  pre- 
sent value  of  tliat  sum  will  give  an  idea  of  the  value  of  the  plantation,  allowing  liberally 
for  accidents  to  the  trees,  and  other  unforeseen  circumstances.  Thus,  suppose  a  plant- 
ation of  oaks,  intended  as  copse,  or  actually  established  as  such,  to  have  grown  four 
years,  its  present  value  would  be  next  to  nothing ;  but  if  arrived  at  its  t^'entieth  year, 
it  would  fetch  fifty  pounds  per  acre.  Then  the  question  is,  required  the  present  value 
of  fifty  pounds  due  sixteen  years  hence,  the  market  price  of  money  being  five  per  cent.  ? 
and  this,  according  to  any  of  the  modem  annuity  tables  (say  Baykxfs  4to.  1808.  tab.  iv.), 
is  22/.  18f.  This  principle  is  applicable  to  all  kind  of  valuing  by  anticipation  ;  and  there 
is  no  other  mode  of  valuing  applicable  to  young  plantations. 

3331.  In  valuing  saleable  trees,  their  number  per  acre,  or  their  total  number,  being 
ascertained,  an  average  value  must  be  made  of  each  tree,  according  to  its  worth  as  fuel, 
timber,  fence-wood,  bark  for  the  tan-pit,  and  other  particulars,  due  sdlowance  being  made 
at  the  same  time  for  the  expenses  of  felling,  cutting  up,  sorting,  carriage,  &c.  The 
usual  practice  in  this  case,  as  well  as  in  the  valuation  of  copse-woods,  will  be  given  in 
treating  of  wood-lands  in  the  succeeding  Part  of  this  work. 

3332.  In  valuing  fields  for  rent,  regard  must  be  had  to  their  soil  and  subsoil,  as  of  the 
greatest  importance;  next,  to  their  aspect,  form,  length,  and  style  of  ridges;  and,  lastly, 
as  to  the  sort  of  crops  or  rotation  which  may  be  followed  on  them,  and  their  state  of  cul- 
ture. Supposing  the  valuator  to  decide  in  his  own  mind  as  to  the  rotation,  his  next 
business  is  to  calculate  the  expense  and  produce  of  the  whole  course ;  and  after  deduct- 
ing all  expenses  whatever,  and  ten  per  cent,  per  annum  on  the  capital  employed,  the 
balance  may  be  considered  as  the  rack-rent  which  such  a  field  may  afford. 

3333.  In  valuing  a  farm  far  rent,  each  field  must  be  valued  separately  in  the  manner 
above  stated,  and  a  particular  rent  per  acre  determined  for  each  field,  from  which  an  ave- 
rage rent  can  be  made  out  for  the  whole  farm.  In  some  cases  it  is  customary  to  value 
the  farm  buildings,  dwellings,  yards,  gardens,  &c. ;  but  when  that  is  done,  a  sum  in  pro- 
portion to  their  value  is  deducted  from  the  supposed  profits  as  household  and  other  ex- 
penses, so  that  no  advantage  is  gained  by  it.  It  is  by  means  of  those  buildings,  threshing 
machine,  and  other  conveniences,  that  so  much  can  be  paid  for  each  field  ;  and  therefore 
to  pay  for  the  building  and  pay  also  for  their  advantages,  would  be  unjust.  It  must  be 
further  obvious,  that  a  great  variety  of  other  considerations  must  be  taken  into  account 
before  even  the  value  of  a  single  field  can  be  ascertained,  such  as  distance  from  marketa, 
roads,  parochial  and  country  towns,  price  of  labour,  &c.  But  after  all,  it  is  seldom  that 
land  is  taken  or  let  on  such  valuations ;  rent,  like  price  of  every  kind,  depending  more 
on  the  quantity  of  land  in  the  market,  and  the  number  of  tenants  in  want  of  farms,  than 
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on  the  real  value  of  land.  This,  indeed,  often  tends  to  the  ruin  of  fanners,  by  obliging 
them  to  give  higher  rents  than  the  land  can  bear ;  but  the  same  thing  takes  place  in  every 
other  trade  or  profession. 

d3d4.  The  amount  of  the  rent  ofUxndt  is  commonly  detennined  in  money  alone ;  but 
owing  to  the  fluctuations  in  the  value  of  this  commodity,  rents  are  in  some  places  made 
payable  partly  in  money,  and  partly  in  com  {ox  beef  or  wool  in  some  cases),  or  in  money, 
and  the  money  value  of  a  certain  quantity  of  produce  per  acre.  In  some  cases  the  money 
value  of  the  produce  is  determined  by  its  price  in  the  district  for  the  current  or  preceding 
year;  and  in  other  cases  by  an  average  of  the  money  price  for  the  preceding  three,  five, 
or  seven  years.  This  plan  has,  withm  the  last  seven  years,  been  adopted  in  many  parts 
of  Scotland,  and  been  generally  approved  of,  both  by  landlords  and  tenants.  There  is  no 
plan  that  will  in  every  year  be  perfectly  equitable ;  and  for  this  reason  many  consider  the 
money  rent  as  on  the  whole  the  simplest  and  best,  as  it  certainly  is  that  which  occasions 
least  trouble  to  all  parties. 

3335.  The  valuation  of  leases  well  deserves  the  study  of  the  cultarist,  and  espedally 
of  the  farmer,  who  may  often  wish  or  find  an  opportunity  of  purchasing  a  renewal  of  hia 
lease,  or  have  occasion  to  dispose  of  an  improved  rent,  or,  in  other  words,  sub-let  his  farm 
at  a  profit.  It  is  customary,  in  many  parts  of  the  kingdom,  for  landlords  to  compound 
with  their  tenants,  by  accepting  a  sum  of  money  paid  down  in  place  of  advancing  the 
rent  at  the  expiradon  of  a  former  or  a  current  lease.  To  be  able  to  point  out  the  exact 
amount  of  the  sum  to  be  paid  in  any  transaction  of  this  nature,  according  to  the  annual 
profit,  and  the  number  of  years  for  which  the  lease  is  to  be  granted,  must  obviously  be 
particularly  useful.  The  valuation  of  church  leases  and  of  college  lands  is  of  not  less 
importance,  as  these  for  the  most  part  are  let  on  twenty-one  years*  leases,  renewable  for 
seven  years  longer  at  the  end  of  every  seven  years ;  or  on  leases  for  lives,  every  life  being 
renewable  as  it  drops,  for  a  certain  sum  to  be  determined  according  to  the  age  of  the  life 
to  be  put  in,  and  the  value  of  the  lands. 

3336.  I%e  principle  on  v^uch  all  calcvlationt  as  to  the  value  cf  leases  are  made,  ia  aa 
follows :  ^  A  sum  being  fixed  on,  which  is  considered  or  agreed  on  as  the  worth  or  profit 
which  the  tenant  has  in  the  lease,  and  the  time  which  the  lease  has  to  run  or  for  which  it 
is  to  be  renewed  being  agreed  on,  then  the  purchaser  of  the  lease  or  of  the  renewal  paya 
down  to  the  seller  the  present  value  of  an  annuity  equal  to  the  profit  or  worth,  reckoning 
money  at  its  market  price,  or  at  what  is  called  legal  interest.  Thus,  should  it  be  suitable 
to  the  convenience  of  both  parties  to  renew  a  lease  of  twenty-one  years,  of  which  only  one 
year  had  expired,  the  tenant  ought  to  pay  the  landlord  7<.  2d»  for  every  pound  of  profit 
he  has  in  the  lease.  Should  it  be  asked  how  the  tenant  is  to  pay  the  landlord  only  7«.  2d. 
out  of  each  pound  that  be  had  of  profit  in  the  one  year  that  has  elapsed,  it  is  answered, 
that  the  landlord  had  no  right  to  receive  the  7«.  2d.  until  the  expiration  of  twenty  years, 
which  is  the  number  the  lease  has  yet  to  run ;  and  that  this  sum  of  7«.  2d,  laid  out  at  com- 
pound interest,  at  5  per  cent,  payable  yearly,  would,  at  the  end  of  twenty  years,  amount 
exactly  to  1/. ;  so  that  the  landlord  has  received  just  the  amount  of  what  he  was  entiUed 
to,  and  no  more. 

3337.  Or,  as  the  most  customary  period  at  which  to  renew,  during  the  currency  of  a  lease 
of  twenty-one  years,  is  when  seven  years  have  elapsed,  then  the  exact  sum  that  ought  to 
be  paid  for  adding  seven  years  will  be  21.  IBs.  5d.  for  every  1^  of  annual  profit,  because 
2L  18j.  5d.  laid  out  at  compound  interest,  will,  in  twenty-one  years,  the  length  of  lease 
obtained  by  paying  it,  amount  exactly  to  IL,  the  profit  that  would  have  accrued  to  the 
landlord  during  the  seven  years  of  renewal. 

3338.  The  method  of  determining  all  gtiestions  as  to  Hie  renewal  ofleoMes,  sale  of  profits 
on  sub-leases,  &c  is  easily  learned  from  the  common  books  of  arithmetic ;  and  the  value 
of  lives  from  tables  composed  from  a  long  series  of  observations  in  different  places,  as  ait 
London,  Northampton,  &c.  But  practical  men  can  seldom  have  recourse  to  so  tedious 
a  method  as  calculating  for  themselves,  by  which,  for  want  of  daily  practice,  serious  errors 
might  be  made.  They  therefore  have  recourse  to  published  tables  on  the  subject,  by 
which  the  most  intricate  questions  of  this  kind  may  be  solved  by  the  humblest  individual 
who  can  add  and  subtract,  in  a  few  minutes.  The  tables  in  most  repute  at  present  are, 
Bailey* s  Tables  for  the  Purchasing  and  Renewing  of  Leases,  1807 ;  darkens  Enquiry  inta 
the  Nature  and  Value  rf  Leasehold  Property  and  Life  Annuities,  with  many  Tables,\B06i 
and  there  is  a  useful  pocket  compendium  entitied,  Tai^s  for  the  Purchasing  of  EstateSf 
Leases,  Annuities,  and  the  Renewing  of  Leates,  by  W.  Inwood,  London,  181 1.  There  is 
a  recent  work  on  The  Valuation  of  Rents  and  Tillages,  by  J.  S.  Bayldon,  which  is  the 
best  of  its  kind  extant. 

3339.  The  questions  following,  and  others  of  similar  importance  to  agricidturists,  and 
indeed  to  all  men  of  property,  may  be  answered  from  these  tables. 

QmeHon.  TVhat  nun  must  be  paid  down  for  s  lease  for  twenty-one  yean  to  make  flye  per  cent  and  gel 
bide  the  principal? 
4mwer.  Twelve  yesi  s  sad  three  quarters*  purchase  of  the  annual  rent 
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,.l^¥»>i^M  ttr,tiH^g9m^iiKt*49tfb^^tpe6lhMf'^it^wMf'tl,tir  per  cent  and 

,>_md:AfWiiiiiUw^pWfch«i^bmt<n^ii^  «jhuai'^£  '",  *'  "' '"  ,  *' ' 

Al  IMurt  «iua  «i«ta|  te.  be  psid  for  ^dleaai  bekf  i}^  twvUvMr  of  twtnN^M  lUH^  <  y6i(t«i= Ml  'Artcnninable 
on  the  death  of  either,  to  pay  fire  per  cent  and  gc|jj|i$^/l^p^rt»QiB^i?  j)  n.    -    (inn    f^i' 

>}Q>.^^^Ti)i^'i^b«^«k'itlteite  iiM'lbi^r  yoan,  but 

.      ....._..._._, ,.,.._.-.„ ,.  ^. .       Igetiadtith**  principal? 

n  .         -..  .      .,        ... l.ntolMiofthe 

-         _         .  -  ..       ,     .        .       ,,        liniithat 

CCiLj.-l.!.  -.lA  Ltinii'iilent ? 


|AlW^!^4lJflf  «j»»eyN«W5^«f  ^iA«r»flf  tt«( U«A,itopi|rilvfcrajc«nt'jmd  gettedci tta** prin 
lttJMfC!rA>a«kflMTeiifpenc^Btftn(^eh(ibtK«ii<Aff9riaik9ttr^^  t.>  )n 


f^i<Hh^Utiii|:  ivrt?  aoil  FJKEy;  what  iiim  ouffhcslil  tenajit  id  |>iy  flir  fj^tln^ln  a  nv«  Ilf^r.^gfti  fl^cciip  in 
■^  If :  Tlvne*!  jeMi  and  A  qimttcr  ol'thni^  I'k-nir  iintiroi(.it  rciil  or  pfciTit  wblrh  lie  hu  in  ihe  Iciojcl 


U^  A,  tinj  aft  <»-tiat*  id  lintf  and  1}A«iHiii  Itt  frtf  If li/:  pw  Atmutn  He  with««  tn  »n  the  ferriflldii  of  Llila 
Mjiit  niU't  (hu  doittii  ciT  bu  f^tJjt.T  sKiHl  4i](t^^|ivt^  yrvJ^  W  itfjCle aj^  fprtj?-one^  ajid  hinuclf Mitil  ftniy •three; 
niuirtM  thi?  si4jn  thut  iilu«tlH  paid  b>' the  jiuri'Jri^^  ,        ,     , 

■U*!  Tfif  fg.ttpr'ii  lifl-  ia  wcrrtti  tv-u  ytar* ;  (lt<i?wirf''«  twenty  ■  and  M|  own  clgbte^nymrt;  say  twenty- 
one  •iCAti  I  iu  tfiic  jirob^bic  iHTioi  at  irhict^  the  profvrty  tnll  faH  t<3  tfii"  ]mjrrhJiM?r  Dfih^  rpvernon,    TUco 

ae  va}uc  t9  Utt^  Uk^uc  U  thf  present  valu-v  ,uf  4ti  ^i^iiuity  uritJu/.  a  >l'»C|  duu  tvcnty'O'iii^  jeart  hence,    Tbi^ 
tiering  jiiif rest  at  5i.  per  cent.,  ii  76 f/.  5*.,  and  aX  */.  \tet  cent.  I  Ijj/^, 

<...iUiC^.  -lit. Hit  uii/fuiifa/M  ifffrcehi/d  ia ruled  jytvpfriy/,  11  ic  cle^i*  fliiniiil  walue  nitist  first 
iMiul^Gfiftitfaecbifaff  >4i*noutB  ^xdlnindtf  «k  of  >  bv^iy  tlMUii  of'^  ^tet«J^  AMd'bf  \^very 
iidi9i»AlA0^1extamdljdlv«iiifttmikt><sfib4itittg'ii^i  *  'Aii<>e«tttt^  «My  t]ie''tif<igl^^/ 6r  un- 
dori^iioo  jshcntlorjlong'^kues^i  ^p^tnnBrAeti^jh  mMiUvB  ^of  BoMull^  UMiilv'iftbnAI^'  conditions 
8iv«tnV-lihfi^eMnin(  um}  itiiifclqribeiJuikthiiied'jtbi/'pdivdiUd'  <t^  AtiU  H  *rttinil)cr 

of  other  circumstances,  require  to  be  taken  into  Glm^««tittti4H  H^fttftiHtiiftgf  Ic4' annual 
value.  The  annual  value  is  oflen  different  from  the  annual  produce ;  iind  therefore,  in 
«Rd^iiigm  iMlMiilian^  bf  »K«^Mfn  V'1^  t>8^^^Y,^n^  ckt^jHYuMflf^^tro^  Set^eeh  them 
forms  an  essential  part  of  the'^iltt.  '^l^Ui^,^i{n'^tiit^'of^e  annual  value  of  100^  may 

c^  tjie^e  ;fni^t  b^|^eiJprtl4ii^^  |bfc1?frttoiliF«j*ei«f>to«iiiiiil|i«f  filW.  for 

rourtden  yeari  dnd  a  half.  Thus,  if  twenty-five  years*  purchase  or  2500^  was  the  price 
agreed  on,  there  must  be  deducted  200/.  -  ,    « 

S:ji  II.  Ill  dtU'r mutiny  ifn'  &uin  to  in?  }nLii^it<.iT  t'irurf  >  jr,  /-r^r/v/iiff^  lhi?re  ore  no  K^ide^  of 
univ(iB|.ftlBppUcLitlqii  ^jut  \he  nl^ilo  <i^  Ui^  mnrliut  and  public  upiiuon.  ITmvovOT,  a  sort 
ofnb^ini*;!  iJtinciple  li^  been  llud  du^vn  a=v  apiiticablu  tn  tlu*  co«ntn%  ^hicj  it  may  be 
T#oTiTi  while  tcr'TRaice.  K*  Kent,  a' land  a^ent  of  niuel»-*«p«rwMri%  >«.TS  (Hiuts  io 
Gi^nt!emt3i^Lanil*^U^rrt}icrft^t^Q,,i*J^\  |i.  96*:), /'the  wan^i^fa  fritedon  to  deUTTnine 
the  priH|t'or^latM  irneqtf^  dixibt,  ;mk1  douiit  iihjkJ*;*  tiiL^  tniii!s|l.'r j  :iny  Ihrng^  tht-rv'pri'i 
that  can  ^d  the  purpose  uf  ju-'^si ^kj  L■^t^ll^■^  tHijn  mw  pi'i:«^n  to  ^iiioIIjlt  ^h\\  thu  grimter 
facnifJrifefty'bC"  prt>pt**y'l«*f^di)£'ed  liiire."  Suppose"  then  iJiat  Uje  jiruitual  !K.*nk%  by 
way  of  an  oulline,  be  Utkeii  up  thus;  —  Whk^ri  Uie  fuiids  stand  pretty  sUaJy  Eit  four  per 
^t.  ^l\fi  ftai¥iard.Dl*iTHjri]fiigt,>  uiiiy^l*^  ^o^fWf^  jit,  fvtii:  ftjhi  aljalf:.  tlu'  .ft^e  simpte 
0^  dK  actt  r.;titm  uf  lytul  uu^^ht  thteJi  ti^  ^le,  <:iiLr;fijis^L  jrt  iUiK'l^  1  fPl^hoh^  of  iuJiowiUincii 
ii^M  a  iJi)i^  c^UiiHV  At  threat  id  a  Imff  '^  cpp^itqlfi^  .m\K\}  a  Ancs  ai  jj|i>  wUJ  of  UmV^rd^at 
wj^r,  ,  IJl^^L'UkTftl  ru]«  ]^  shott,  and  iu4iy  ;Uti  js^jj^s^tered.  H*  itho  mi«d  of  wtwy  in»ii  of 
bu^nf^  ,.  At  tlic  same  tinu-  Kent  s^taUSf  Lbfo^  ^*  ^uJM?tu<^l  lijne^  out  of  Lfi^iH^y,  i^H^taies 
UK  00^^51  a^iyi  «o|d  upon  rui]iid  iiumbtrs^/'^  .^    ;.     .  ;  i       r,   i  *    "• 

^oruar  W  kiunv  tliu  auuibtrr  of  yc^rJ  puroUaAC  fiial  ou^ht  to  be^'it^u  f«pr  ^m.  «iii4t«.*  hi 
tKigjclulty*  acciiiiiiiifj;  to  thu  avvtral  ratt*.  yf  liitLTWjt  nhidi  I  Ski  liurotvi^ei"  Hi^iv  wi^li  tsi 
makii  of  lijs  luutiuvp  h  \<^  only  iiuci^H^arr  to  dhide  J^^Hl  b>  ihi"  rule  of  iritAl^e!^  rutjuki-tlf 
^^  the-  f  J I  uii  i  L- 1 L  E  Kv  J  ]  I  >h  1 1  w  lI  IV  Li  uii  1 1 1 KT  uf  j^fxiii'  gTu^v  b^^^l^r  ^J)  ^|V^9m|^t  J  t»  Ue  g  j  fct'lU 
1  ^':^:i  4  k  J/  'ii  h  niptU  u  u'u-  i-iiitr  -f/rcYliAiiii  «f<*W^  pf  tl  i  e  ,||fiu6s  ||i  Ai » *  lii«h  ^u|;ht  -ki  bi» 
paid  for  iho  saniCt  iLiilLV  nl^^ji^rvu^-.  v^c  m;iy  dtlii^r  pii|i|(.i|»ty  (lie  jtnmti^r.itf/^nrs'pttrcJinst', 
fWnd  SI'*  Eibuve,  by  tlif  atinu<if  ri-tit  of  tln.^  iLtJ^iiti',  ^if  |^'«  ,I]i^j  *'  mukipLy  tiliw  f^iiKUfliT  n-wl 
Cjff  tiii]  iv-tni^  by  lOO,  and  dividi^  tlit;  product  by  llic  raie  ofinlt^nU  whkli  we  ]iroiK»e  to 
mpi|kc,'  of  ijur  money  ^  tin'  guot^cm  wiU  be  thu  nuip  leqdLred.''  For  i;£iiuivWr:lht}.;iiuiii 
whieh  oii^kl  lo  Lie  ]jaid  for  ;i,  fri^ebolde'^CAteof  ibc  tdnjir  rifr>t  i<^f  FN^f  per  njuiiKtit.so  Umi 
tjjo  purtluiscr  111^  make  4  percent.  Ji^UTcst  of  liUiDoyuy^  is  fwind  eiiiiw  by  luul^plyiug 
iii  by  !X>,  nUicbgivcis  liiiiO/.  fijr  the  sum  requiied;  or  by  jnuiti^lpiig  ^by  HX)^*hich 
p^odufes  9000,  a^  then  dividing  thii  product  by  'J,  whicb  give*  'J'^MU*  as  before  Tlie 
firsi  wfly  is  tbe  mo»t  tapeditious  ^vhere  the  nunilH.«f  lA'  yt:a^f,''  purclia^e  is  an  pytfi  rjuaii- 
wy  ;  but  the  latter  will  be  found  the  mn-^t  ready,  whexe  the  minibei'  c»f  y«firs"  purdui&e  18 
^  fractjonal  quai>lity,  or  1^  not  precisety  known,  i'hue;,  ihn  gro^s  sum  whieh  oogbl  In  be 
ptf^  for  a  fri?fhoU,ep;M^ii?,Qf  fbi^  lieai  fcni  of  if>OL  p^rajumm,  hvurd^2T  that  Uitr  purcliitvr 
mfy'nui^  jFpar  fiefi^,i|iten?st^ojf  hi*  t^aoiwv.  iafounH  by  raulttpljmg  150  by  100,  whieli 
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produces  15,000,  and  then. di«itfBg<t]lippfDdUo«1if-7y'viM<!h*fc»rM  9^  ITVi  Sd.  for  the 
sum  reqiiired :  now  if,  in  «nsvverifig  Uu«  qi«fi^tipD»  v,«.ha4Jl  b^^im«))j.  finding  the  number 
of  3JPWf^iI^wn*a«twWilhi«igU  to  havebeen  iptemfor  the Mm^  tiir prvocM  would  have 
been  rendered  much  more  tedibii»'«nd  ilftftiMkU.      <>''''         *' 

33-^i, ,  Zi^  i?rrtpr  ^9^;|94<>^  «^'f  <w»w/  rmi  v4tkh  tkJrttkM^wglU  ito  firadMca*  so  as  to 
allow  Abe  puml^Mr  s^gfaneftiate  pf  intaveotibv  ^ommMitifi  we  nii»t  *'  muMptythe  gross 
sum  paid  for  t)ie  aan^e,  (>y  t,he  ©vf^R.  i]Ste  qf,iwt»e|;<)s|»fM>d  |t^4ivae.tlic  prodwcV  by  100 ; 
tfie  quotient  of  which  VKUl'  bo  the>«rai»al  rent  required)**  tfcua»  if  a.persen-givss  5940f: 
for  •  ir^UK>W  dMIie,' ttii'l«'V»Mlltiiit^(''ttM&«'^^  pitf^^^Mi  InHMM  bf  UiiMori^,  then 
4.S!4Q.™}S9^fi<J3teri«-*  «U  ^9W4*Sfe^«dWf^  ^Bl|.tJ*wd«AJi^  ifiQ,r»wiU  ^UAle  S86-1, 
oir  386/.  2«.,  for  the  clear  cmnual  rent  required.     Lastly,  '    •  - ' 

3345.  .^peTf5«f^.«»rt<«J«(  a%i«<<,^.,^4f ,j|iir,fifta4fr, f/i  qJi^k^fA^  U  wjui*  mire  readily 
a$c|.9ifmeiii$xacdj  aacertMnea  tl^an  iu  tlic  rasa  of  kaaealiMr.tenns,  w$  we>lHvi0  nothing  more 
to  ^o  here  than  to  «  multiply  the  clea^oTtnn^f  rerif  bf  ihe  ^ie  .b^  tXf^i  iti^  thto  divide 
tl^e,  (fpdudT  by  tke  ^U  pai^i^or  il)o/ estate;  ^h»  4<^oti«wt>wni  bb  the  ra«r  ff^inieTai 
x^^rada  r  t)»M,  if  a  ^cnon  ghre^  SDOOfc  for  ■  freciiold  v^tjMfr.'  of-  thte^^^t^ar  ren^'  of  85^ 
per  impum,  ^hra  35, ^^1^***4  bx  IQO/*  ijdll  pr^iJAcfe  »iiJP,''wniftl),. d*v»ajEd  t?y.5i060,  will 
q^o#e  4.*^.or 4|  per  oant«  forlihe  \ndt^ ^ 'mlen^i^fjairadLif-  <-"n>i  i<fM;.  k.  ..  7  .  ^-t- 
r'gS4«.   Tfte'va/tMtMWftfir^rMiAfei' di«if  ffifntriOt iH^ribt  A td&£t^'J)f;^yl|\c^;j^  it 

extends  merely  to  quarries  of  stone/ lime,  chall:,  gravel,  qr  other  dooies  "  open  to  the  day," 
oyrjvrorM  >flP«nrjaM  fiUK&tfa.  Jf^ti^.qvifiMitj^  Is  \lDdc€iii>,  4bs&  Uw  atonoU  .liacome 
•SjofoMJopfii^  thfi^tQun^i-^atk'i  if  fti  is Jimite^ilhaB fthr joint oaHBidemiidbib«8:ttaejqQan- 
Utiu  vidMie  probttbjk  timfi  the  guwfcnt  (knyniift>ay'tafag4Di*xhadstitii.  mw'vdUintion 
i^^^MfAi^in^hekirHSJ^  toAdwttotf;<liMaiog»n>feiMrsitnaw»iisaniiieral>u^^  and 
i^  m^mft«r  (Aweign  <|romi  AgriQiUtur0i'{WMci»  iCilifiAfeaidtsoUi'ttt  tin  e*tVi'%aHbei,  or  at 
lc98f,|p.tbeep}dminMrofi|to.uppw.Mni«t»'oti  ' '..^i  1  .Hot  nM.|.'.-«  .- -m-.j   .•  -'i^t.!' 

jpi  ./r   t  .■  •(■    .  'I.    .  r  '•    -vi   '■  'MiiiR  •).!♦  u'.nt  Jn-jT-ltili  /i'>j'Jj>  ^i    .'flir*  kuM  -fi  y<i  1 

ii^847i  J^-porfniyMf  rww/4l^^viirlo^«l(nod^hiMr«^  M^e^bi^lai^dBa^dyors: 

tiote^ue  tonoituiios  ahc^wn*  Wr  tiMiyvmssdtf  M^phi^)<criluik)^><k  dottl  Qi;^:  !;24.' a) ;  by 


ivi  ■:'■  I  I'.  '•■«  J-  .  T[  t  ..  ;^  :>•  *•■«  (<t  . 
tti'iorbicffilar  Ktie  >^bies«tftfn^  tht^'eiV^lbtf^  tlie'lltkft^iN^'dV'hekd,'  iW(!'4'a<A')n'the 
piaMrflTtlM  tmnk  (ftW  d)  )'  ftytKte  ^AMM'^'tlii  tHe aifditibii'df '^  i^adoVv,  tkKeiJ  Wli^n  the 
siA<tv^th'or>4MiaiiMteti  luid  Hnil(le»kbbn-^ietW4j<».b>^Whikf(i  ilhe't^bihtsdf  t|b^6om. 
fluMW«  fttMlfly»aB<lcM«ined't^¥o^gli^lrt^tfte  1)1^,  iuldWih^pe  V^^  nm,  a^d^tUe  height 
of4h^treei'«irMittted>tef  i-MriietltotfM>dn  ^ottoh  or'^i'cjiild  of 'th^'^e  i^  gtven,  either  in 
foliage  (/),  or  to  show  the  form  of  the  trunk  and' Witfiihett  (^;  b^^hikfelr  id  g^'ii  hide 
idea  €it  nitrmic):  -  ">H«iigCtdw^,  '^etlte^  yMr  or  Withbiit  tfee«,  are  either  ihoi^n  in 
elifvititey  «r  pi4file'C*)rbr)  hi  verMil  pH^I«Mof<bhti«^yi;  Vi^  rVV  tii^  tnhy  be 
drfibeMe4>4illlcr'iii' AlMletiiln'ior  foliage/   13Vd^  thiif  be  dM^  eithef  {h  j^ral  V>lan 

(|j)ydiitatte«^1ilftti>(/n  r^rtLetti*pt^tnki}P«it'rd6f(my,  ^lei^tSl^h' (H); Wp^cUv^  vJi-yVo); 
or  a  plattittlQr'lio'gili^(f4;'dUld'«i>dkgofiid\dMdOh(^)'  ti«eh  idid'^(^  iii^poiih^  t^^ 
pkla^Bfitmtiiiff^at  ^ettOtp:''  'A'pHMiM  imr^vj^  wfad  nnderi^Ai  t)ent>«Sct!V^,  and 
b^iMinMil  viv«0ltv«ying^tt  «dh«bt  ^i«M  ^^e^'iM^t  hfe' »^  delineate, 

iMH-tedUrfiw*  eiikAltefltk  Ibf^tX^n^'^i^^^^'  '^(M  , ..  '     v  .,>    ,.:-  '.  T  ,-^.'...  .  .    i..  • 

a«tfonMj'in*  Aimt^»r  Hrtker 

liyfhc(»iIiMII'^  dr^Mwi^y  ittritok<'fi'^ili^diky1)^)mruuuuvu,  uiu»  ,  ur  ',  tu  UCI.UIC  ..!«. 

eliividdtf '«bttv«j  «r<d<!p^«<iseoh'1>cl0W,'Sori!rf4  ^^'dTWiet^orb^he/yrfUcfe  ftic^d  oki  '^  a 
nriidibttW  >' '  !SMh«t^«N!«^  'WH&t^B^  ^'  tU^  ^tfbJei^'^H'  b6  fomid  lit  M Ajbf  I:.ehnW*s 
3%^)ign^WtM^  PIcfA^i^i^&i^  M'thukUtiU'l/f  ILiftu^ibi^if  m^rii^XOftbiig  fol-'lltind. 
189S0;'^»ffi«i;'H%'to'ib<»'  hoi^;Mn'^JdOrf'be  ai[it>**ol?riated'  itt'the  p6]^ujsi-  t>ad^a  on 
land^siirti*^g]'tti^<adotit»d'irt' practice.     '  t      .,•..,.     . 

'S^aj-m^eti'V' a  H  d^HtiapUaMi^  to  fihk'candUy'  ^  6^'^f  i^M^ti  br  '^P^ccs  of 
water,  th«  el^VatM»n«'!ahd  depr^Asroni'ior  Icv^l^'Yrid^  h^  uVlsh  atord  r^cofd^  Either  by 
sectioni  or  arithmetically  with  the  greatest  accuracy ;  and,  ih  som^  cases,  sections  may 
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require  to  be  taken,  to  show  particular  trees,  buildings,  the  depth  of  water,  or  other 
objects,   {fg,  525.) 


S3 50.  With  respect  to  tJie  elevations  and  shapes  of  hills  and  mountains,  they  are  only  t 
be  measured  correctly  by  the  quadrant  and  theo<£>lite  in  the  hands  of  regular  land- 
surveyors.  Their  shape  and  dimensions  are  laid  down  in  maps  in  the  same  manner 
as  those  of  smaller  deviations  firom  the  flat  surface.  Inaccessible  dimensions  of  height, 
as  of  trees  or  buildings,  are  obtained  by  the  quadrant,  or  by  relative  comparisons  of 
shadows :  of  depth,  as  of  water  or  wells,  by  rods ;  of  breadth  or  length,  by  finding  the 
two  angles  of  a  triangle  whose  base  shall  be  in  one  extremity  of  the  distance,  and  apex 
in  the  other.  These,  and  many  other  equally  simple  problems  in  trigonometry,  need  not 
be  enlarged  on,  because  they  must  be  supposed  to  form  a  part  of  general  education. 

3351.  In  portraying  the  general  surface  of  land  estates,  different  modes  have  been 
adopted  by  modem  land-surveyors.  The  first  we  shall  mention  is  the  old  mode  of  giving 
what  may  be  called  the  ground-lines  only  ;  as  of  roads,  fences,  water-courses,  situations 
of  buildings  and  trees.  (Jig.  526.)  This  mode  has  no  other  pretension  than  that  of 
accuracy  of  dimensions,  and  can  give  few  ideas  to.  a  stranger  who  has  not  seen  the  pro- 
perty, beside  those  of  its  contents  and  general  outline. 

526  527 


SS52.  In  the  second,  elevations  of  the  ohfects  are  added  to  these  lines ;  but  which,  in 
crowded  parts,  tend  much  to  obscure  them.  (Jig,  527.)  This  mode  is  perhaps  the  best 
calculated  of  any  to  give  common  observers  a  general  notion  of  an  estate ;  more  especially 
if  ably  executed.  Very  frequently,  however,  this  mode  is  attempted  by  artists  ignorant 
of  the  first  principles  of  drawing,  optics,  or  perspective,  and  without  taste.  The  Ger- 
mans who,  in  general,  are  far  better  topographical  draughtsmen  than  any  other  people, 
excel  in  this  manner,  and  contrive,  by  joining  to  it  Lehman's  mode  of  shading  the  sur- 
face, to  produce  pictorial  plans  of  extraordinary  accuracy  and  beauty.  The  most 
perfect  artist  in  this  style  who  has  ever  appeared  in  England  is  Mr.  Homor,  whoae 
work  on  the  subject  will  be  afterwards  leferred  to.  Were  landed  proprietors  aware 
that  their  estates  could  be  mapped  in  this  manner  almost  as  cheaply  as  by  the  ordinary 
mode,  they  would  not  rest  satisfied  with  the  meagre  delineations  generally  inade  out. 

3353.  In  the  third,  a  veHical  profile,  or  geometrical  birdseye  view,  that  is,  a  birds- 
eye  view  in  which  all  the  objects  are  laid  down  to  a  scale,  is  presented.  In  this  the  upper 
surfiu^e  of  every  object  is  seen  exactly  as  it  would  appear  to  an  eye  considerably  elevated 
above  it,  and  looking  centrally  down  on  it.  (Jig,  528.)  This  mode,  properly  executed, 
is  calculated  to  give  a  more  accurate  idea  of  the  furniture  or  surface-objects  of  an  estate 
than  any  other ;  and  if  the  declivities  be  correctly  indicated,  and  the  shade  of  the  hollows 
and  eminences  be  laid  on  with  reference  to  some  medium  elevation,  referred  to  or 
illustrated  by  sections  taken  in  the  direction  of  indicated  lines  (a  6),  it  will  give  an 
equally  correct  idea  of  the  variations  of  the  ground.  In  short,  it  is  the  best  mode  for 
most  purposes,  and  is  now  coming  into  general  use. 
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3354.  A  very  complete  method  of  giving  the  plan  of  an  estate,  is  to  adopt  the  profile 
manner^  and  include  such  a  portion  of  the  plans  of  the  adjoining  estates  or  country,  as 
shall  be  contained  within  a  circle  of  moderate  extent  (Jig.  529.  )f  the  centre  of  which  may 

529 


be  the  centre  of  the  demesne  lands,  family  mansion,  or  prospect  tower.  Around  a  map 
so  formed,  the  distant  scenery,  as  seen  from  the  roof  of  the  house,  or  prospect  tower,  may 
form  a  panoramic  circumference,  or  margin  of  prospects  {Jig,  589.).     In  all  these  modest 
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dimensions  and  contents  are  given  or  obtainable  along  with  effect;  in  all  those  which 
follow,  effect  or  general  appearance  only  is  obtained. 

3355.  Tlie  natural  birdsci/e  view  Is  intended  to  give  a  general  idea  of  the  external  ap- 
pearance of  an  estate.  In  this  the  eye  of  the  spectator  is  supposed  to  be  considerably 
elevated  above  the  centre  of  the  estate,  and  all  the  objects  ar^  portrayed  ^pictly  as  they 
would  appear  to  him  in  tliat  situation  ;  largest  in  the  centre,  and  gradually  diminishing 
to  the  circumference  of  the  circle  of  vision.  In  such  a  delineation,  parts  of  other  ad- 
joining estates  may  often  require  to  be  included,  in  order  to  complete  the  circle  ;  but  these 
are  necessary  to  the  general  idea,  and  can  easily  be  distinguished  from  the  principal  pro- 
perty by  minute  marks  on  the  delineation. 

3356.  In  the  panoramic  vieWy  the  delineator  supposes  himself  placed  on  an  eminence, 
as  the  roof  of  the  mansion  where  central,  and  looking  round  on  all  that  he  sees  on  every 
side.  Where  there  is  a  prominent  hill,  or  where  the  mansion  is  on  an  eminence,  this 
is  a  very  desirable  mode  of  giving  a  general  idea  of  a  demesne,  and  by  the  aid  of  hori- 
zontal lines,  and  lines  converging  to  them  from  the  centre  of  vision,  some  idea  may  be 
had,  on  flat  surfaces  at  least,  of  tlie  relative  heights  and  distances  of  objects. 

3357.  A  simple  mode  is  to  give  a  general  view,  or  distant  pros])ect,  of  the  estate  or  its 
principal  parts  {Jig,  530.),  as  seen  from  some  elevated  conspicuous  hill,  buildings  or 
object  near  it ;  or  if  the  estate,  as  is  frequently  the  case,  is  situated  on  the  side  of  a 
hiU,  or  range  of  hills,  a  position  on  the  plain  or  flat  grounds  opposite  to  it  will  be 
sufficient. 
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3358.  For  Uie  deiinealioji  of  maps,  the  most  desirable  material  in  point  of  durability  is 
parchment ;  but  where  ther«  is  a  chance  of  alterations  being  made  on  the  estate,  as  in  the 
lines  of  roaids,  fences,  streams,  &c.,  it  is  better  to  delineate  on  paper,  as  the  correspond- 
ing alterations  can  be  made  on  the  map  with  greater  ease.  Such  colours  as  are  stains, 
and  do  not  wash  out,  are  proper  for  maps  and  plans  on  parchment ;  Dut  where  alterations 
may  require  to  be  made,  or  where  shadow,  or  any  thing  like  picturesque  effect  is  to  be 
attempted,  water  colours  alone  must  be  used.  To  delineate  estates  and  plans  of  every 
kind  in  a  beautiful  and  expressive  manner,  much  depends  on  having  the  very  best  in- 
struments and  colours,  and  in  knowing  how  to  use  them  The  sight  of  good  models  is 
also  an  important  matter,  and  for  this  we  may  refer  to  Homer's  elegant  work,  The 
Art  of  delineating  Estates,  1813;  and  the  very  scientific  work  of  Lehman,  already 
mentioned. 

3359.  In  the  ivriiing  or  printing  on  maps  great  want  of  taste  is  often  displayed.  No 
principle  can  be  more  obvious  than  that  tlie  name  of  a  thing,  or  the  ornaments  of  an 
object,  should  not  be  made  more  conspicuous  tlian  the  tiling  or  object  itself.  Yet  this 
rule  is  constantly  violated  in  plans  of  estates,  by  the  large  ornamental  writing  or  print 
interspersed  in  and  around  them  ;  conspicuous  blazonry  of  the  name  of  the  estate  and 
its  owner  at  some  comer,  and  of  the  compass  and  scale  in  others.  All  these  adjuncts 
should  be  kept  in  due  subordination  to  the  main  delineation. 

3360.  Models  of  very  mountainous  estates  will  be  found  preferable  to  any  description 
of  maps  or  views,  for  giving  a  correct  idea  of  them.  Sucli  models  might  be  formed  in 
plaster  of  Paris,  wax,  or  various  otlier  materials,  and  coloured  after  nature.  We  con- 
stmcted  such  models  in  1805  (See  Farm.  Mag.  vol.  vi.  p.  126.) ;  and  Mr.  Taylor  of 
London  has  recently  constructed  them,  both  for  tlie  purpose  of  surface  improvements 
and  mineralogical  examination.     (See  Gard.  Mag.  vol.  v.  p.  213) 

3361.  Reference  books  are  essential  accompaniments  to  maps  or  models,  and  are  of 
various  kin^  Sometimes  they  merely  contain  the  names  and  contents  of  the  fields  or 
other  parts  or  divisions,  with  the  state  of  culture  or  condition  in  which  they  are ;  in 
other  cases  the  soil  and  subsoil  are  described ;  but  in  the  most  complete  cases  each  farm  is 
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described,  together  with  the  history  of  its  occupation  or  improvement  under  the  following 
or  similar  heads :  —  Name,  parish,  extent,  boundaries,  when  first  enclosed,  how  let  and 
managed  hitherto,  to  whom  and  for  how  much  let  at  present,  description  of  the  farmery 
and  house,  contents,  fences,  trees,  ponds,  soil,  subsoil,  surface,  expense,  &c  of  each  field ; 
number  of  timber  trees  on  the  farm,  copse  woods,  and  various  matters.  In  addition  to 
such  a  description  as  the  above,  some  add  in  the  reference  book  a  separate  map  of  each 
farm,  which  renders  the  whole  ver^  coniprehensive ;  and  as  nothing  canbe  more  interest- 
ing than  the  contemplation  of  a  nian^s  own  property  on  all  sides,  and  in  every  possible 
bttring,  these  books  are  generally  valued  above  all  others  by  country  gentlemen. 

S362.  The  valuations  rf  farming  stock,  tillage,  and  leases,  being  of  temporary  use,  are 
made  out  with  little  form.  In  most  cases,  the  value  of  particular  articles  is  not  given, 
but  only  an  enumeration  of  them,  and  the  sum  total.  The  valuators  hsve  the  separate 
values  in  their  private  memorandum  books  ;  and  in  cases  where  two  valuators  are  em- 
ployed, one  on  each  side,  if  an  umpire  is  obliged  to  be  called  in,  in  consequence  of  dis- 
agreement, then  the  parties  have  reference  to  their  notes.  In  some  cases  of  valuations  by 
two  parties,  the  umpire,  being  appointed  beforehand,  accompanies  the  valuators,  hears  their 
discussion  on  each  article  as  it  comes  under  review,  and  decides  any  difference  that  may 
occur  as  they  go  on.  This  is  considered  the  best  mode,  and  is  that  generally  adopted  in 
the  case  of  valuations  made  by  order  of  the  Court  of  Chancery. 

3S6S.  In  making  up  valuations  ^or  jntrckasing  or  selling  estates,  a  report  is  generally 
required  to  accompany  the  valuation,  stating  the  ground  on  which  it  is  made.  Such  a 
report  embraces  a  gr^  variety  of  objects  accor^g  to  the  nature  and  extent  of  the 
property,  and  ought  to  be  drawn  up  in  a  clear  and  systematic  manner,  with  such  a  table 
of  contents  and  an  index  as  may  render  it  of  easy  reference. 

3S64.  In  delineating  bttUdingsfar  agricultural  purposes,  the  ordinary  plans,  elevations, 
and  sections,  of  architects  and  surveyors,  should  always  be  given,  for  the  purpose  of 
forming  estimates  and  working  plans.  But  for  the  purpose  of  enabling  the  proprietor, 
or  other  person  not  sufficiently  acquainted  with  pictorial  effect  on  paper,  to  form  a  due 
estimate  ftom  any  drawing  of  tlie  effect  it  will  have'  when  executed,  we  recommend 
models  cr  isometrical  views.  The  latier,  in  our  opinion,  ought  to  be  in  universal  use 
among  architects. 
3965.  **  Isomeiricalper^eciive  Is  s  tenn  given  reesntly,  by  Froknot  FarUb  of  Cambridge,  to  a  projection 
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Kade  in  taya  parallel  to  the  diagonal  of  a  cube  upon  a  plane  perpendicuUr  tl^ereto.  ThU  if  a  comprehen- 
nre  and  useful  method  of  exhibiting  the  several  parts  of  a  homestead,  and  any  person  moderately 
acquainted  with  drawing,  if  they  make  the  attempt,  will  And  it  extremely  easy  to  perform  ;  nothing  more 
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l)eing  required  than  to  divide  a  circle  into  six  equal  part*,  which  may  be  done  with  the  radius :  and  draw 
the  hexagon  and  three  radii,  one  radius  to  every  other  angle,  to  represent  a  cube  ifig.531.).  All  the 
vertical  or  plumb  line^  in  any  design  are  then  to  bo  drawn  parallel  to  ab:  all  those  in  the  direction,  say 
north  and  south,  parallel  to  a  c;  and  all  those  at  right  angles,  or  perpendicular  to  the  last,  or  in  the  direction 
east  and  west,  parallel  toad:  and  the  several  heights,  lengths,  and  breadths,  being  talien  from  a  scale  of 
equal  parts,  and  set  off;  and  lines  drawn  in  these  three  directions,  the  projection  is  produced.  The  posi- 
tion'ot  any  point,  or  the  direction  of  any  other  line,  may  be  found,  by  finding  where  the  first  would  fall 
upon  any  plane  parallel  to  either  of  the  three  sides  of  the  cube,  and  where  the  latter,  if  produced,  would 
cross  any  lines  in  the  three  directions."  {JVaitteiVs  Dfaigm,  ^.  n,  91.}  The  elevation  which  this  mode 
of  drawing  produces  is  highly  explanatory  and  expressive  0%.  531.) 

&Bcr.  II.     Operations  of  Order  and  Management. 

3366.  The  business  of  agriculture^  whether  in  the  management  of  extensive  estates  or  the 
culture  of  single  farms,  requires  to  be  conducted  in  an  orderly  and  systematic  manner.  For 
tliis  purpose  a  certain  establishment  of  operators,  a  certain  style  of  books  of  accounts,  and 
great  attention  in  all  commercial  transactions,  maybe  considered  the  fundamental  requisites. 

3367.  The  establishment  of  co-^jurators  and  servants  must  depend  on  the  extent  of  the 
subject  of  management.  An  extensive  landed  estate,  which,  in  addition  to  farming 
lands,  contains  woods,  quarries,  mills,  mines,  waters,  manorial  rights,  game,  and  TiUages^ 
will  require  a  series  of  subordinate  managers;  but  in  general  a  steward  as  a  head 
manager,  a  steward*s  clerk  or  assistant,  and  in  some  cases  a  local  steward,  are  all  the 
managers  requisite ;  the  subordinate  care  of  quarries,  woods,  game,  &c,  being  performed 
by  a  quarryman,  forester,  gamekeeper,  or  by  common  servants  of  tried  fidelity. 

3368.  The  gradation  of  operators  required  on  farms  depends  on  their  size.  When- 
ever the  master  does  not  laibour  liimself^  a  foreman  or  operator  having  some  charge  is 
requisite ;  and  in  very  extensive  cases,  where  there  is  a  considerable  extent  of  grazing 
ground  as  well  as  tillage  lands,  a  head  ploughman  and  a  head  herdsman  will  be  found 
advantageous.  There  should  also  be  a  confidential  labourer,  or  headman  of  all  workt  to 
superintend  and  accompany  women  and  children  in  their  operations,  as  in  hoeing,  weed- 
ing, planting  potatoes,  &c.  The  grand  point  to  be  aimed  at  by  the  stcwaid  of  an 
extensive  estate,  and  the  occupier  of  a  large  farm,  is  to  hit  on  the  proper  number  of  sub- 
managers  ;  and  to  assign  each  his  distinct  province,  so  that  the  one  may  never  interfere 
with  the  other.  Having  attained  this,  the  next  thing  is  to  keep  the  whole  machine  in 
regular  action ;  to  keep  every  man,  from  the  lowest  operator  to  the  highest,  strictly  to  his 
duty.  All  operators  ought  to  be  adequately  remunerated ;  and  it  is  better  in  general  to 
pay  a  liberal  price  and  require  vigilant,  skilful,  and  active  exertion,  than  to  cheapen 
labour,  and  so  encourage  indolence  and  bad  execution.  For  the  lower  class  of  labourers, 
especially  such  as  arc  hired  by  the  year,  it  will  often  be  necessary  to  attend  as  well  to  the 
food  they  cat,  as  to  their  constancy  at  work.  In  the  case  of  farm  servants,  for  example, 
it  will  generally  be  found  preferable  to  board  and  lodge  single  men,  than  to  substitute  a 
sum  of  money,  which  they  will  in  many  cases  either  save  or  spend  othem-ise  than  so  as  to 
strengthen  their  bodies.  Where  labour  is  done  by  the  job,  all  that  is  requisite  is  to  see 
that  it  is  done  well,  and  according  to  agreement ;  and  this,  as  we  have  aWady  observed, 
is  the  best  mode  wherever  it  can  be  adopted. 

3369.  Orderly  conduct  in  tlie  lower  classes  of  workmen  is  a  point  to  which  we  would 
wish  particularly  to  direct  the  attention  of  the  bailiff  and  farmer.  Regularity  in  their 
hours ;  neatness  and  cleanness  in  their  dress ;  punctuality  in  cleaning  and  putting  away 
in  tlie  proper  places  their  implements  ot  labour  or  harness  ;  humanity  to  working  and 
other  animals ;  decency  in  general  deportment  and  conversation,  and  ambition  to 
excel  in  tlicir  particular  department  Neatness  and  order,  whether  on  an  estate,  a  farm, 
a  stable,  a  dwelling-house,  or  in  a  man's  dress  and  manner,  form  an  index  to  every 
thing  else.  Estates  and  farms  >¥here  these  qualities  prevail,  are  always  well-managed 
and  cultivated ;  a  neat  and  clean  stable  is  a  sure  sign  of  well-conditioned  horses,  and  of 
economical  feeding ;  a  dwelling-house,  with  neatness  around  and  witliin,  is  an  index  of 
comfort  and  peace  ;  and  a  decently  dressed  and  well  behaved  man  or  woman  b  sure  to 
be  approved  in  every  station. 

3370.  The  necessity  of  order  and  neatness  we  are  most  anxious  to  impress  on  the 
minds  of  all  descriptions  of  masters  and  managers.  Order,  it  has  been  well  observed,  is 
"  Heaven's  first  law.**  It  is,  indeed,  the  end  of  all  law :  without  it,  nothing  worth 
having  is  to  be  attained  in  life,  even  by  the  most  fertile  in  resources ;  and  with  it,  much 
may  be  accomplished  with  very  slender  means.  A  mind  incapable  of  an  orderly  and 
regular  disposition  of  its  ideas  or  intentions  will  display  a  man  confused  and  disorderly 
in  his  actions ;  he  will  begin  them  without  a  specific  object  in  view ;  continue  them  at 
random,  or  from  habit,  vrithout  knowing  well  why,  till  some  accident  or  discordant 
result  puts  an  end  to  his  present  progress,  unmans  him  for  life,  or  awakens  reflection. 
But  a  well-ordered  mind  considers,  arranges,  and  systematises  ideas  before  attempting  to 
realise  them ;  weighs  well  the  end  in  view ;  considers  the  fitness  of  the  means  for  attain- 
ing that  end,  and  the  best  mode  of  employing  these  means.  To  every  man  who  has  the 
regulation  and  disposal  of  a  number  of  servants,  this  mode  of  orderly  arrangement  is 
essentially  necessary  in  order  to  reap  the  full  effects  of  their  labours ;  and  to  no  man  is  it 
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of  more  importance  than  to  the  agriculturist,  whose  cares  are  so  various,  and  the  success 
of  whose  opoations,  always  connected  with  and  dependent  on  living  beings,  depends  so 
much  on  their  being  performed  at  the  fitting  moment 

3371.  Fropnety  relates  to  what  is  fitting  and  suitable  for  particular  circumstances ;  it 
b  ^e  natural  result  of  an  orderly  mind,  and  may  be  said  to  include  that  part  of  order 
which  directs  the  choice  and  adaptation  of  means  to  ends,  and  of  ideas  and  objects  \o 
cases  and  situations.  It  belongs  to  order  for  a  master  to  allow  workmen  proper  periods 
for  rest  and  refreshment ;  propriety  dictates  the  time  and  duration  of  these  periods ;  and 
prudence  suggesU  the  wisdom  of  departing  as  little  as  possible  from  established  practices. 
Decorum  is  the  refinement  of  propriety. 

3372.^  Neatnestt  as  opposed  to  slovenliness,  is  well  understood ;  it  consists  in  having 
every  thing  where  it  ought  to  be ;  and  in  attending  to  the  decorum  of  finishing  operations, 
and  to  minute  things  in  general. 

3373.  At  maxims  of  order  and  neatness  which  ought  to  be  continually  present  to  the 
minds  both  of  masters  and  servants,  we  submit  the  following :  •— 

SSI  A,  Perform  every  operation  in  tfie  jyroper  season.  The  natural,  and  therefore  the 
best,  indications  for  the  operations  of  sowing  and  reaping,  transplanting,  &c.  are  given  by 
the  plants  themselves,  or  by  the  progress  of  the  season  as  indicated  by  other  plants. 
There  are  artificial  calendars,  or  remembrancers,  the  use  of  which  is  to  remind  the 
master  of  the  leading  crops  and  operations  of  culture  and  management  throughout  the 
years ;  but,  even  if  such  books  were  made  as  perfect  as  their  nature  admits  of,  still  tliey 
are  only  calculated  to  aid  the  memory,  not  to  supply  the  place  of  a  watchful  and  vigilant 
eye,  and  habits  of  attention,  observation,  refiection,  and  decision.  Unless  a  steward  or 
farmer  has  these,  either  naturally,  or  partly  from  nature  and  partly  from  cultivation,  in 
a.  considerable  degree,  he  will  be  but  little  better  than  a  common  liibourer,  as  to  general 
management  and  culture. 

3375.  Perform  every  operation  in  the  best  manner.  This  is  to  be  acquired  in  part  by 
practice,  and  partly  also  by  reflection. 

3376.  ComjUete  every  part  ofttn  operation  as  you  proceed.  This  is  an  essential  point  in 
field^perations ;  and  though  it  cannot  always  be  attended  to,  partly  from  the  nature  of 
the  operation,  partly  from  weather,  &c.,  yet  the  judicious  farmer  or  bailiff  will  keep  it 
in  view  as  much  as  possible. 

3377.  Finish  one  Job  before  you  begin  another.  This  advice  is  trite,  but  it  is  of  great 
importance  ;  and  there  are  few  cases  where  it  cannot  be  attended  to. 

3378*  In  leaving  off  working  at  any  job,  leave  your  work  and  tools  in  an  orderly  manner. 

3379.  Attend  strictly  to  the  hours  of  commencing  labour,  and  equally  so  to  those  of  leaving 
off,  unless  extraordinary  exertion  is  required. 

3380.  Whenever  extraordinary  exertions  are  required,  extraordinary  indulgences  or 
rewards  must  be  given  as  compensations, 

3381.  A  regular  system  of  accounts  is  an  obvious  part  of  order  and  correctness;  and  it 
is  equally  obvious  that  tlie  extent  to  which  this  must  be  carried  will  depend  on  the  subject 
of  management  In  the  case  of  extensive  landed  estates,  the  regular  set  of  books  usual 
in  mercantile  concerns  becomes  requisite,  with  the  addition  of  some,  as  a  forest-book, 
time-book,  &c.  rendered  necessary  by  particular  departments  of  the  subject  On  small 
farms,  on  the  other  hand,  some  memorandum-books,  a  cash-book,  and  a  ledger,  are  all 
that  will  be  found  necessary.  Our  business  here  is  to  give  the  form  of  the  time-book, 
which  is  or  maybe  common  to  every  department  of  agriculture  and  scale  of  management, 
though  most  necessary  for  bailiffs,  where  a  number  of  day  labourers  are  employed  on 
improvements.  In  giving  the  practice  of  the  different  branches  of  agriculture,  the  books 
peculiar  to  each  will  be  described.  There  is  nothing,  indeed,  that  should  be  more 
strenuously  pressed  upon  the  attention  of  farmers,  than  the  importance  of  a  good  system 
of  keeping  their  accounts,  in  which  they  are,  generally  speaking,  very  deficient 

3382.  The  time-book  is  a  large  folio  volume,  ruled  so  as  to  read  across  both  pages, 
with  columns  titled  as  in  the  specimen  annexed.  In  this  the  bailiff  or  master  inserts  the 
name  of  every. hand ;  and  the  time  in  days,  or  proportions  of  a  day,  which  each  person 
under  his  care  has  been  at  work,  and  the  particular  work  he  or  she  has  been  engaged  in. 
At  the  end  of  each  week  the  bailiff  or  master  sums  up  tlie  time  from  the  preceding  Saturday 
or  Monday,  to  the  Friday  or  Saturday  inclusive ;  the  sum  due  or  to  be  advanced  to  each 
man  is  put  in  one  column,  and  when  the  man  received  it  he  writes  the  word  received  in 
the  column  before  it,  and  signs  his  name  as  a  receipt  in  the  succeeding  column.  The 
time-book,  therefore,  will  show  what  every  man  has  been  engaged  in  during  every  hour 
in  the  year  for  which  he  has  been  paid,  and  it  will  also  contain  receipts  for  every  sum, 
however  trifling,  which  has  been  paid  by  the  bailiff  for  rural  labour.  In  short,  it  would 
be  difficult  to  contrive  a  book  more  satisfactory  for  both  master  and  servant  tlian  the 
time-book,  as  it  prevents,  as^  far  as  can  well  be  done,  the  latter  from  deceiving  eitlier  him- 
self or  his  employer,  and  remains  an  authentic  indisputable  record  of  work  done,  and 
of  vouchers  for  money  paid  during  the  whole  period  of  the  bailiff's  services, 
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3384.  /n  commercial 
dealings  the  agriculturist 
requires  to  be  parti- 
cularly vigilant,  because 
the  natmre  of  his  occu- 
pation and  pursuits  have 
not  that  tendency  to 
sharpen  hid  bargaining 
faculties  which  is  given 
by  a  life  of  trade  or 
manufacture.  The  pur- 
chase of  an  estate  is  so 
weighty  a  transaction, 
that  few  men  trust  to 
their  own  judgment  as  to 
value,  and  legal  advice  is 
always  taken  as  to  the 
validity  of  the  title,&c.; 
but  stewards,  in  doaling 
with  timber  merchants, 
workers  of  quarries,  gra- 
vel dealers,  brick-makers, 
and  others,  require  to  be 
ever  on  their  guard.  The 
farmer  and  bailiff  require 
particular  caution  as  to 
marketing,  which  is  an 
important  business,  and 
not  to  be  excelled  in  but 
after  long  experience  in 
attending  fairs  and  nnar- 
kets;  leamingthe  various 
devices  of  sdlers  to  de- 
ceive the  purchaser,  or 
enhance  the  price  of  their 
goods ; ,  and  of  buyers  to 
depreciate  what  is  ex- 
posed to  sale.  To  far- 
mers who  deal  chiefly  iii 
live  stock,  marketing  is 
by  far  the  most  difficult 
and  important  part  of 
their  business.  There 
are  salesmen  or  brokers, 
indeed,  for  transacting 
business  in  behalf  of  far- 
mers, as  there  are  agents 
for  effecting  transfers 
of  landed  property  ;  but 
in  neither  case  is  it  safe 
to  trust  entirely  to  their 
judgment  and  probity. 
Personal  experience  in 
this,  as  in  every  depart- 
ment of  his  art,  is  what 
-  ought  to  be  aimed  at  by 
every  agriculturist.  Be- 
sides the  professional  ad- 
vantages to  the  farmer 
of  marketing  for  him- 
self, the  intercourse  with 
society  which  this  ine- 
vitably produces  contri- 
butes to  his  general  im- 
provement as  a  man  and 
a  citizen. 
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PART  111. 

AGRICULTURE  AS  PRACTISED  IN  BRITAIN. 

3385.  Im  the  tint  Part  of  thb  work  we  have  endeavoured  to  give  a  conciae  view  of 
the  actual  state  of  agriculture  in  every  country,  with  a  view  to  interest  the  reader  in  the 
subject,  and  prepare  him  for  entering  in  detail  on  the  elementary  principles  of  the  art.  In 
the  second  Part,  these  principles  and  elementary  departments  of  agricultural  knowledge 
have  been  developed  in  successive  views  of  the  nature  of  vegetables,  animals,  and  soils, 
and  the  mechanism  and  science  of  agricultural  implements  and  operations.  As  fiur  as 
these  elementary  principles  go,  they  are  applicable  to  tlic  agriculture  of  every  part  of  the 
world,  with  the  modifications  required  by  different  physical  and  geographical  circum- 
stances ;  but  as  such  an  application  is  not  required,  in  a  work  designed  principally  for 
this  country,  we  limit  tliis  port  of  our  work  to  the  agriculture  of  BriUdih  in  its  most  im- 
proved mode  of  practice.  In  the  extensive  sense  in  which  we  have  applied  the  term 
Agriculture,  this  will  include,  1st,  the  valuation,  purchase,  and  transfer  of  landed  pro- 
perty ;  2d,  its  laying  out,  or  arrangement ;  3d,  its  improvement ;  and  4th,  its  manage- 
ment ;  5th,  the  hiring  and  stocking  of  farms ;  Gth,  the  culture  of  farm  lands ;  and  Tth, 
the  economy  of  live  stock  and  the  dairy. 


BOOK  I. 

OF   THE   VALUATION,    PURCHASE,    AND  TRAMSrBR   07    LANDED    PROnEty. 

3386.  On  tJte  eacistence  of  property  depends  ali  human  imjyrovement*  Personal  property 
is  the  first  acquirement  of  man  ;  but  scarcely  any  progress  is  made  in  civilization  till 
property  in  land  is  established  and  rendered  secure.  Landed  property,  indeed,  is  the 
basb  on  which  every  other  material  property  is  founded,  and  the  origin  fh>m  which  it  has 
sprung.  The  landed  estates  of  Britain,  as  a  species  of  property,  may  be  considered  in 
regard  to  tenure,  valuation,  and  tian^er. 


Chap.  I. 

The  different  Kinds  and  Tenures  of  Landed  Property  in  the  Britiih  Isles* 

3387.  j4s  landed  jrroperty  is  somewhat  different  as  to  tenure  in  the  three  kingdoms,  we 
shall  notice  the  leading  features  in  each  separately. 

Sect.  L    The  Kinds  of  Landed  Property^  and  ks  dtff^erent  Tenures,  in  England* 

33^8.  Territorial  properly  in  England,  Marshal  observes,  aptly  separates  into  two 
principal  divisions; — namely,  into  possessory  property,  or  the  actual  possession  of  the 
Ian4s  and  thdr  appurtenances ;  and  into  abstract  rights  arising  out  of  them. 

3389.  Possessory  profterty  comprises  the  soil  or  land  itself;  the  minerals  and  fossils 
it  covers ;  the  waters  annexed  to  it ;  the  wood  and  heibage  it  produces ;  and  the  build- 
ings, fences,  &c.  thereon  erected. 

3390.  Abstract  rights  are,  seigniorial,  as  chief  rents,  &c. ;  manorial,  as  quit-rents, 
fines,  &c. ;  prescriptive,  as  common  rights ;  predial,  as  tithes ;  parochial,  as  taxes. 

3391.  Advowson  and  parliamentary  interest  might  be  added,  as  they  are  not  unfre-« 
quently  attached  to  landed  property. 

3392.  Possessory  property  is  further  Sable  to  analysis,  ana  to  more  particular  distinc- 
tions. 

3393.  Freehold.  If  lands  are  held  unconditionally,  and  in  full  possession,  witliout  any 
other  superior  than  tlie  constitution  and  laws  of  the  coimtry,  they  are  termed /rec*oW; 
a  term  which  admits  of  still  further  distinctions. 

3394.  FeefarmhoUL  If  they  are  liable  to  regular  and  fixed  annual  payments,  beneath 
their  rental  value,  and  without  being  liable  to  fine,  heriot,  or  forfeiture,  they  tirefiefarm- 
Md,  or  other  inferior  holding. 
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8395.  CopyhoUL  If  they  are  held  of  a  superior,  as  part  of  a  royalty,  honour,  or  manor, 
and  are  liable  to  fines,  or  other  outgoings,  on  account  of  deaths,  transfers,  or  other  cir- 
cumstances, they  are  copyhold:  and  are  also  subject  to  the  ancient  customs  of  the  royalty, 
honour,  or  manor,  of  which  they  ^xe  respectively  a  part 

3396.  Leasehold.  If  they  are  held  by  special  agreement  for  a  definite  term,  whether 
of  lives  or  years,  they  are  leaseJiolds  which  admits  of  various  distinctions ;  namely, 

Long  Uasehotdt  m  for  a  thousand  years. 

Life  leasehoidt  with  a  fine  certain,  or  under  cerUin  limitations,  on  renewal 

Life  leatehold^  with  an  uncertain  fine,  payable  to  a  proprietor  or  other  superior,  who  has  merely 
reserved  a  conventional  rent ;  the  tenant  having  paid  down  a  sum  of  money  to  obUin  the  lease  and  the 
right  of  alienation,  agreeably  to  the  practice  of  the  west  of  England. 

Life  leasekoid,  with  an  uncerUln  fine,  payable  to  a  proprietor,  who  receives  the  ftill  rent  of  the  land, 
at  the  time  of  granting  the  lease ;  the  lessor  having  a  power  of  aUenatioo,  according  to  the  practice  of 
Wales  and  some  parts  of  England. 

Leasekoid  for  an  orxUnary  term  (as  for  less  than  a  hundred  years),  with  the  power  of  alienatioa 

3397.  Tenure  is  the  general  term  for  these  several  holds,  or  rights  of  possession.  Even 
the  lowest  of  them  gives  a  sort  of  temporary  property  in  the  land,  which  is  thereby 
rendered  liable  to  bargain  and  sale  as  property.  That  species  of  holding  which  is  given 
by  a  lease,  without  the  power  of  alienation  or  transfer,  being  merely  the  right  of  occupancy, 
vnil  be  classed  among  other  holdings  of  a  similar  natiure,  in  treating  of  leases  and  tenancy. 
(See  Book  II.} 

3398.  Legal  possession  of  landed  property  is  gained,  by  grant,  as  from  the  crown  ;  by 
prescription,  or  long  usage  ;  by  descent,  as  from  an  ancestor ;  by,  deed  of  gift,  or  settlement ; 
by  the  testament  of  the  deceased  owner  ;  hy  forfeiture,  as  to  a  mortgagee  ;  hy  purchase, 
either  entered  on  a  court  roll,  or  ratified  by  a  deed  of  conveyance. 

3399.  The  title.  Through  whatever  legal  channel  possession  is  obtained,  the  tradition, 
record,  or  deed,  that  witnesses  the  fact,  gives  the  title  of  the  possessor ;  by  wliich  he  is 
enabled  to  hold  his  lands,  and  legally  to  convey  them  to  another.  Such  is  the  tenure  of 
lands  in  England. 

Sect.  II.      The  Kinds  and  Tenures  of  Landed  Property  in  Scotland. 

3400.  7^  kinds  of  landed  property  in  Scotland  are  the  same  as  in  England,  except  that 
manorial  rights  apart  from  the  right  to  the  soil  are  unknown. 

3401.  The  tenure  of  lands  in  Scotland  differs  very  little  from  the  English  tenures. 
All  lands  are  either  hefd  aUodiaUy,  that  is,  independently  of  any  superior ;  or  they  are  held 
by  feudal  tenures,  by  which  all  lands  are  considered  theoretically  as  belonging  to  the 
crown.  The  different  descriptions  of  tliese  are  termed  feu-holding,  blanch-holding, 
burgage,  and  mQrtmain.  Tliere  are  also  some  local  tenures,  as  that  of  Udal,  Loch- 
maben,  &c 

3402.  Feu'liolding.  The  most  ancient  feudal  tenure  in  Scotland  was  by  military 
service ;  for  all  vassals  were  at  first  obliged,  by  the  nature  of  their  grant,  to  serve  the 
superior  in  war,  in  such  manner,  and  as  often,  as  his  occasions  called  for  it.  This  species 
of  holding,  which  was  kno^ii  under  the  name  of  ward-holding,  is  now  abolished  (by 
20  Geo.  3.  c.  50.),  and  requires  no  farther  explanation. 

3403.  Blanch-holding.  Where  the  vassal,  in  place  of  feu-duties  and  personal  services 
as  above  described,  only  pays  a  small  duty  to  the  superior,  in  full  of  all  demands,  and 
merely  as  an  acknowledgment  of  his  righ^  whether  in  money,  as  a  penny  Scotch,  or  in 
some  other  article,  as  a  pair  of  gilt  spurs,  a  pound  of  wax,  &c.,  it  is  called  blanch-holding. 
This  tenure  deviates,  more  than  any  pthcr,  from  the  original  nature  of  feus ;  but  next 
to  feu,  it  has  now  become  the  most  general  species  of  holding.  The  payments  are  entirely 
illusory,  being  never  demanded. 

3404.  Burgage-holding  is  a  tenure  by  which  royal  burghs  hold  of  the  sovereign  the 
houses  and  lan£  that  lie  within  the  limits  described  in  their  several  charters  of  erection. 
The  proprietor  of  the  burgage  lands  is  liable  to  pay  the  municipal  taxes ;  but  all  the 
political  rights  are  vested  in  Uie  nuigistracy,  or  town-council  of  the  burgh.  It  is  very 
limited  in  its  extent 

3405.  Mortmain  is  described  by  Erskine  as  the  tenure  by  which  any  feudal  subjects 
are  held,  which  liave  been  granted  in  donation  to  churches,  monasteries,  or  other  cor- 
porations, for  religious,  charitable,  or  public  uses.  Strictly  speaking,  the  only  lands  now 
held  in  mortmain,  are  a  few  bursaries  belonging  to  the  universities,  the  tenure  having 
been  declared  superstitious,  and  the  other  lands  held  by  it  given  to  the  crown.  lAnds 
now  destined  for  charitable  purposes  are  vested  in  trustees,  and  held  by  feu  or  blanch. 

Skct.  III.      Hie  Kinds  and  Tenures  of  Landed  Property  m  Ireland. 

3406.  The  kinds  of  landed  property  in  Ireland  are  limited  to  freehold  and  leasehold ; 
there  are  no  manorial  rights  apart  from  the  soil  as  in  England,  nor  feudal  rights  or  Hold- 
ings as  in  Scotland. 

3407.  Tlie  tenure  of  lands  in  Ireland  is  very  simple.  It  is  in  general  derived  from 
grants  made  by  the  crown  on  the  payment  of  a  certain  quit-rent  received  by  the  excise 
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collector  of  the  district  Hub  is  tibe  fundamental  tenure^  and  the  only  other  is  leases 
granted  by  such  proprietors ;  some  of  these  leases  are  for  ever,  or  on  liycs  renewable 
for  erer  on  payment  of  a  certain  fine  for  the  insertion  of  a  new  life  when  one  drops, 
or  for  leases  of  999  years,  and  almost  erery  variety  of  term  with  and  without  lives 
between  that  and  twenty-one  years.  There  are  no  feudal  tenures  in  Ireland ;  the  only 
abstract  right  being  that  of  tithes  and  parochial  or  other  taxes.  (See  fFahefieUtt 
Account  of  IrelamL  ) 


Chap.  IL 
ValtuUion  of  Landed  Property* 

3408.  When  landt  are  valued  toith  a  view  to  sale  orpurchaset  the  tenure  is  the  first  sub- 
ject of  attention.  The  nature  of  the  tenure  often  occasions  some  difficulty  in  ascertaining 
its  value  ;  but  by  ascertaining  the  value  of  the  fee-simple,  or  freehold  tenure,  the  value 
of  inferior  holdings  may  be  found  by  known  rules  of  calculation,  the  principal  of  which 
we  have  already  noticed.  (3340. ) 

3409.  The  fee-simple  value  of  lands  is  liable  to  fluctuation  from  general  causes ;  and  is 
likewise  affected,  and  in  much  higher  degree,  by  local  circumstances.  Lands  of  the 
selfsame  quality  are  of  fivefold  value,  in  one  situation,  comparatively  with  what  they  are 
worth  in  another :  not  merely,  though  principally,  on  account  of  the  rental  value,  or 
the  current  price  they  will  let  for,  to  tenants,  in  difllerent  situations ;  but  through  other 
less  permanent  causes  ;  —  as  the  quantity  of  land  at  market,  and  the  number  and  value 
of  purchasers,  in  a  given  district ;  as  well  as  the  temporary  spirit  which  prevails  in  it, 
wiUi  respect  to  the  possession  of  landed  property,  at  the  period  of  sale ;  —  circumstances 
that  are  worthy  of  attention,  from  a  purchaser  whose  views  are  not  confined  to  any 
particular  spot 

3410.  The  usual  method  of  coming  at  the  fee-simple  value  of  land  is  to  ascertain  its  fair 
rental  value,  or  price  by  the  year,  and  to  multiply  this  by  the  number  of  years*  pur- 
chase which  the  existing  demand  for  land  will  bear,  in  the  given  situation,  at  the 
time  of  sale. 

3411.  The  number  of  years*  purchase,  or  the  ratio  between  tlie  rent  and  the  sale 
value  of  lands,  varies  greatly,  as  from  twenty  to  forty,  twenty-five  to  thirty  being  the 
more  ordinary  numbers.  Thus,  a  parcel  of  land,  whose  fair  rental  value  is  one  hundred 
pounds,  is,  in  common  cases,  worth  from  ^o  thousand  five  hundred  to  three  thousand 
pounds. 

3412.  Bra  the  real  rental  value,  which  is  the  only  firm  groundwork  to  proceed  upon, 
whether  in  the  purchase  or  the  management  of  landed  property,  cannot  easily  be  ob- 
tained. Speaking  generally  of  the  lands  of  England,  it  is  what  very  few  men  are  able 
to  set  down.  It  is  true,  that,  in  every  district,  and  almost  every  township,  there  are  men 
who  tolerably  well  know  the  rate  at  which  the  lands  of  their  respective  neighbourhoods 
are  usually  let  But  interchange  them,  reciprocally,  into  each  other*s  districts,  and  their 
errors  would  be  ^regions,  for  reasons  already  suggested.  Nor  can  a  mere  provindalist, 
especially  in  a  district  which  is  unenlightened  by  modem  improvements,  be  aware  of 
the  value,  even  of  his  own  farm,  under  the  best  course  of  management  of  which  it  may 
be  capable :  nor  can  he  see,  through  the  double  veil  of  ignorance  and  prejudice,  the 
more  permanent  improvements  that  may  be  made  upon  it,  so  evidently  as  one  who  has 
a  more  general  knowledge  of  rural  subjects,  and  is  in  the  habit  of  detecting  and  pro- 
secuting such  improvements.  Yet  it  very  materially  concerns  an  intending  purchaser,  in 
these  improving  times,  to  know,  before  he  make  his  last  offer  for  an  estate,  whether  it  is 
or  is  not  capable  of  being  improved  beyond  its  existing  value ;  and  what,  if  any,  is  the 
probable  amount  of  improvement :  for  he  is  else  VakAe  to  lose  a  valuable  purchase, 
through  his  being  out-bidden  by  a  better-informed  candidate.  These  facts  being  evident, 
it  follows,  that  before  an  offer  be  made,  especially  for  a  large  purchase,  it  is  no  more 
than  common  prudence,  in  a  man  who  is  not  himself  a  judge,  to  call  in  twofold  assistance: 
a  provincial  valuer,  to  estimate  its  fair  market  price  to  the  tenants  of  the  neighbourhood 
in  which  it  lies  ;  and  a  man  of  more  general  knowledge,  to  check  his  valuation,  and  to 
estimate  the  improvements  of  which  the  lands  are  evidently  capable. 

3413.  The  leatUng  particulars  which  affect  the  value  of  an  estate,  and  which  require  to 
be  condci^red  in  its  estimation,  are  quantity,  quality,  situation,  state,  outgoings,  and  ab- 
stract rights. 

3414.  The  quantity  of  the  land  is  the  groundwork  of  the  estimate  ;  though  it  has  little 
weight  in  the  scale  of  valuation.  The  fee-simple  value  of  an  acre  of  land  may  be  less 
than  twenty  shillings,  or  it  may  be  more  than  a  hundred  pounds.  Nevertheless,  it  is 
on  the  quantity  the  rental  value  is  calculated ;  and  it  is  usual  for  the  seller  to  exhibit  a 
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*<  particular  **  of  the  estate  on  sale ;  showing,  or  which  ought  to  show,  not  only  the 
aggregate  quantity,  but  the  number  of  acres  that  each  piece  or  parcel  contains ;  and 
ought,  most  particularly,  to  specify  the  distinct  quantities  of  the  lands  of  different  quali- 
tiesy  in  order  that  their  several  rental  values  may,  with  greater  accuracy  and  ease,  be 
ascertained. 

3415.  The  intrinsic  quality  rf  the  land  is  another  essential  basis  of  calculation.  But 
even  this,  in  a  general  view  of  the  value  of  lands  throughout  the  kingdom,  is  often  of 
secondary  consideration ;  for,  in  many  cases,  their  values  are  given  by  situation,  ratlier 
than  by  soil  and  substrata.  In  some  cases,  as  has  been  already  said,  the  value  of  the 
situation  maybe  fivefold  that  of  the  intrinsic  value  of  the  land.  This  excessive  influence 
of  situation,  however,  is  limited  in  its  effects,  and  is  chiefly  confined  to  the  environs  of 
towns,  and  other  extraordinary  markets  for  produce :  a  great  majority  of  tlie  lands  of 
England  owe  their  values  less  to  situation  than  to  intrinsic  quality  ;  and  to  come  at  this, 
with  sufficient  accuracy,  is  the  most  requisite,  and,  at  tlie  same  time,  the  most  difficult 
part  of  taluation,  as  it  depends  almost  wholly  on  extemporary  judgment,  exercised  on 
the  frequently  few  data  which  rise  to  the  eye  in  passing  over  tlie  field  of  estimation.  It 
is  almost  needless,  therefore,  to  observe,  tliat,  to  acquire  the  degree  of  judgment  necessary 
to  this  critical  task,  it  is  requisite  to  know  the  productiveness  of  lands  of  Afferent  appear- 
ances :  a  species  of  knowledge  which  scarcely  any  thing  but  mature  practice,  in  the 
cultivation  of  lands  of  different  qualities,  can  sufficiently  teach ;  though  long  habit  may 
do  much,  in  ordinary  cases,  towards  hitting  off*  the  value  of  lands,  without  an  extensive 
knowledge  of  the  practice  of  agriculture.  There  are,  however,  cases  in  which  we  find 
both  of  these  qualBfications  insufficient  to  give  an  accuracy  of  judgment,  even  among 
provincial  valuers ;  and  a  man  who  ventures  to  step  forward  as  a  universal  valuist, 
should  otlier  have  an  extraordinary  talent  for  his  line  of  profession,  or  should,  after 
a  suitable  initiation,  have  had  great  experience  in  rural  concerns  in  various  parts  of  the 
kiugwiiii* 

3416.  On  tituation,  the  value  of  lands,  aggregately  considered,  depends  less,  than  on 
intrinsic  qaality;  though,  without  doubt,  situation  has  great  influence.  Thus,  land 
whose  intrinsic  quality  renders  it,  in  an  ordinary  situation,  worth  twenty  shillings  an 
acre^  would  jiot,  in  some  districts,  be  worth  more  than  fifteen  shillings;  while  in  others 
it  would  bear  to  be  estimated  at  twenty-five  shillings,  or  a  higher  rent,  to  a  farmer  on  a 
large  scale,  and  away  from  the  immet^ate  environs  of  a  town,  or  any  populous  district 
of  .manufacture ;  for  reasons  that  will  appear  in  examining  the  different  particulars  of 
situation. 

3417.  In  the  tea^eraiure  of  iituation,  whether  it  is  giTen  by  elevatioii,  atpect,  or  exposure,  we  dud  a 
powBxAd  iaAucBocv  whicii  to  capable  of  akedng  ezceodingly  the  value  of  landai  The  same  aoil  and  sub. 
soi^  which  we  not  unAiequentkjr  aceoaeRpoaed  mounUina,  and  hanging  to  the  north,  and  which  in  that 
aituation  are  not  worth  more  than  Ave  shillinga  an  acre,  would,  if  situated  in  a  sheltered  vale  district,  and 
l^Qg<welt  to  the  atm^  fas  woBtti  twenty  shillings,  or  a  greater  rent  Even  on  climate,  something  consider, 
able  depends.  In  the  sooth,  of  England,  harvest  is  generally  a  month  earlier  than  in  the  northern  pro. 
vinooB  }  though  it  is  not  regulated  exactly  by  the  climate  or  latitude  of  places,  a  circumstance  that  requires 
to  be  attended  to  bj  these  who  estimate  the  value  of  estates ;  for  an  early  harvest  is  not  only  advan- 
tageoHS  in  itself  bat  it  jives  tine  to  tall  the  ground,  or  to  take  an  autumnal  crop,  -which  are  advantages 
that  a  late  harvest  will  noti  ae  wdl  admit  of.  And  another  kind  of  temperature  of  situation  has  still  mora 
influence  on  the  value  of  lands ;  namely,  the  moistness  of  the  atmospnere.  A  nurist  situation  not  only 
gives  «n  vaoeMabi  and  eftea  a  late  harvest,  but  renders  it  difficult  and  haxardous,  as  too  frequently  ex. 
perianced  «a  the  western  .coasts  of  this  island. 

S118.  Even  in  the  turn  (^surface  we  find  exercise  for  the  judgment  Lands  lying  with  too  steep  or  feoo  flat 
cuifaees,  esnaciaUf  reteattve-anble  lands,  are  of  less  value  than  those  which  axe  gently  shelving,  ao  as  to 
gl  w  a  suffident  currentto  surface  water,  without  their  being  difficult  to  cultivate.  Steep.lying lands  are 
not  CMily  troublesome  and  expensive,  under  the  operations  of  tillage,  but  in  carrying  on  manures  and 
gettiac  off  thepnoduoe.  Lands  lyiaa  with  an  easy  descent,  or  on  a  gently  billowy  surfoce,  may  be  worth 
more  by  mangr  panada  aa  acne,  parenase  money,  than  others  of  the  same  intrinsic  quality,  hanging  on 

9419.  A  suppfy  qf  ivater  for  domestic  purposes,  for  the  uses  of  live  stock,  and  for  the  purpose  of 
Irri^atiah,  ia another  oonaMeration  oi  aome  weight  in  valuing  an  estate.  There  are  situations  m  which  a 
copaous  atseam  of  calcareous  water  would  enhance  the  fiBe.nmple  valuo  of  a  large  estate  some  thousand 
pobnda. 

94S0.  J  tvffidem  nmUpitf'manMtrey  whether  dung,  lime,  marl,  or  other  melloratioo,  at  a  moderate  price, 
and  wtohin  amodecata  diatanoe  of  land  caniage,  materially  adds  to  the  intrinsic  value  of  landa. 

S4S1.  The  established  practice  of  the  country  in  which  an  estate  lies,  is  capable  of  enhaneiaa  or  depressing 
the  value  of  it  exceedingly.   Even  the  single  point  of  i»actioe  of  ploughing  light  and  loamy  lands  with  two 


oxen,  or  two  active  horses,  instead  of  fhar  heavy  ones,  is  capable  of  making  a  difikrence  on  good  land, 
whico  is  kept  alternately  in  heitaage  and  corn  crops,  ot  five  to  ten  shillings  an  acre  a  year ;  or  ten  pounds 
an  acre  purchase  money. 

atffll  ne  ftriee  ttfUhowr  to  another  regulator  of  the  marketable  price  of  land  in  a  given  district.  It  to 
always  right,  hmrevct,  to  aompara  thto  with  the  habits  of  exertion  and  industry  which  prevail  among  farm 
workaaon.  before  the  net  amount  of  labour  can  be  safely  set  down. 

341231  The  price  qf  livings  or  expense  of  housekeeping  prevalent  among  fkrmers,  has  its  share  of  influence 
on  the  value  of  lands.  In  the  more  recluse  parts  of  the  north  of  England,  farmers  and  their  servants  arc 
fedrdothcd,  and  aooommodated,  at  nearly  half  the  expense  of  those  of  a  similar  degree  in  many  parts  of 
the  more  central  and  southern  provinces.  It  to  not  here  intended  to  Intimate  how  husbandmen,  their 
servants,  and  labourers,  ought  to  live.  As  they  are  the  most  valuable  members  of  the  community,  they 
are  well  enfKled  to  such  enjoyments  as  are  compatible  with  care  and  labour.  All  that  is  meant,  in  stating 
thto  Oct,  to  to  convey  a  hint  to  the  purchasers  of  estates.  For,  in  a  country  where  frugality  prevails,  lands 
of  a  gijren  quality  will  ever  bear  a  higher  rent  than  they  will  where  a  more  prof\i9e  style  of  living  has 

Sined  a  footing.    Rent  to  higher,  in  proportion  to  the  gross  produce,  on  the  small  farms  in  IreUnd,  and 
e  west  of  Scotland,  than  in  other  parts  of  the  united  kingdom  j  and  yet  the  bndlord  to  seldom  a  gainer. 
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M  loeta  rents  arenot  to  mikriypakl,  and  thetoiant,  having  no  iMeire  of  capital,  is  in  bid  teatoni  oAin 
iBud>Ie  topay  any  rent  at  uL 

3481  Tie  nfrit  of  improvememt,  or  the  prejudice  aoainit  it,  which  preraltf  In  a  dlitrict  oT  tale,  is  a  dr. 
eumitanoe  of  lome  value  to  a  puit:haaer :  fbr  if  the  fbnner  i«  in  a  progrcMiTe  ftaie,  especially  if  it  i«  ttUi 
In  the  earlier  itam  of  it*  prMresa,  a  rapid  increase  of  rent  may,  with  a  degree  of  certainty,  be  expected; 
whereat,  under  the  leaden  influence  of  the  latter,  half  a  century  may  peat  away,  before  the  golden  chariot 
ot  imprcrrement  can  be  profltabiy  put  in  motion. 

SWS.  In  markets,  more  than  In  any  other  circumtancet,  we  are  to  look  for  the  exiating  value  of  landi. 
Their  influence  ia  not  confined  to  towns  and  populous  places  of  manufacture :  for  in  porta,  and  <»i  quays, 
whether  of  inlets,  ettuarlet,  rivers,  or  canals,  marketa  are  met  half  way ;  even  by  good  roads,  their  distance 
fhmi  the  fium-yard  may  be  saki  to  be  shortened. 

5426.  In  this  detail  of  the  particulars  of  situation,  with  respect  to  the  value  of  landed 
property,  we  perceive  the  attentions  requisite  to  be  employed  by  a  valuer  who  is  called 
upon  to  act  in  a  country  that  is  new  to  him.  A  provincialist,  or  even  a  professional 
valuer,  who  acts  in  a  district,  the  existing  value  of  whose  lands  he  is  sufficiently  ac- 
quainted with,  determines,  at  sight  and  according  to  the  best  of  his  judgment,  on  tluar 
respective  values:  for  he  knows,  or  ought  to  know,  their  current  prices;  what  suo^ 
and  such  lands  let  for  in  that  neighbourhood ;  what  he  and  his  neighbours  give,  oc 
would  give,  for  lands  of  the  same  quality  and  state,  without  adverting  to  the  paiticuUir 
circumstances  of  situation  (they  being  given,  in  the  established  current  prices  which 
have  arisen  out  of  these  circumstances) ;  resting  his  judgment  solely  on  the  intrinsic 
quality  and  existing  state  of  each  field  or  parcel  as  it  passes  under  his  eye.  But  1^, 
his  sluU  be  what  it  may,  in  a  country  in  which  he  has  acquired  a  habit  of  valiMi^ 
lands,  he  will,  in  a  distant  district,  the  current  market  prices  of  whose  landa  J0«^ 
be  ten,  twenty,  or  fifty  per  cent,  above  or  below  those  which  he  has  been  accustom«d 
to  put  upon  lands  of  the  same  intrinsic  qualities  and  existing  states,  find  hunsdf  al  a 
loss,  until  he  has  learnt  the  current  prices  of  the  country,  or  has  well  weighed  the  cir** 
cumstances  of  situation ;  to  which,  in  every  case,  he  must  necessarily  attend,  before  he 
can  determine  their  value  under  an  improved  practice,  or  venture  to  lay  down  gwci^ 
rules  for  their  improvement 

5427.  The  existing  state  of  lands,  or  the  manner  in  which  they  lie,  at  the  time  of  sale* 
is  the  next  class  of  circumstances  which  influences  their  marketable  value. 


of  common  field,  or  common  meadow,  their  value  may  be  reduced  one  third  If  the  common  fields  or 
mndows  are  what  is  termed  Lammas  land,  and  become  common  as  soon  as  the  erou  are  ott,  the  deprrtrfon ' 
of  valne  mav  be  set  down  at  one  half  of  what  thev  would  be  worth,  in  well  fenced  enckwurea,  and  aiNai.t  • 
cumbered  with  that  ancient  custom.  Again,  the  diflbrence  in  value  between  lands  which  lie  in  a  detached 
state,  and  those  of  the  same  quality  that  lie  In  a  compact  fonn,  ia  conaidOTablei.  The  iMM^ilienftig^i  dP«' 
•catterad  eaUte  are  similar  to  those  of  a  scattered  fimn.  Even  the  aingle  point  at  a  waBC«f  ouawBtoH 
access  todctadied  fields  and  parcels  is,  on  a  flum,  a  serious  evil  And  it  la  on  the  value  oTfluma  tbaC  the 
value  of  an  eatate  ia  to  be  calculated. 

d4fia  The  stale  qftke  rood*,  whether  pubUc  or  private,  within  aa  eatate,  and  Aoa  It  to  the  Mlghbouvlag 
marketa,  or  placea  of  delivery  of  prodoce,  la  an  olject  or  conskleration  to  a  purchaser. 

MSO.  The  state  itf  the  watereottrset,  or  shores  and  ditches,  within  and  bekm  an  ettate,  reqnhaa  to  be  es. 
amlned  into;  aa  the  expense  of  improvement  or  reparation  willbemoreor  loss^acoordlnfftotiMrealating 
state  at  the  time  of  purchase ;  or,  perhaps,  by  reason  of  natunU  oanaea,  m  thnmgh  the  Obsttnaey  ef  a 
neighbour,  and  the  defectiveness  of  the  present  laws  of  the  country  In  this  respect;  the  requialle  Improva* 
ment  cannot  be  eflfccted  at  any  expenses 

diSl.  The  state  ^druinagK  ot  lands  that  lie  out  of  the  way  of  floods  or  cdteeted  water  icqulraa  tote 
taken  into  conaideration ;  for  although  the  art  of  draining  is  now  pretty  well  onderatood.  It  oaimot  bo 


practised,  on  a  large  aoale^  without  much  coat. 

9ISS.  the  stale  of  the  Umds,  as  to  ttltage  andmamsre.  la  entitled  to  more  regard  than  ia  gcnenlly  paid 
to  it,  in  valuing  them.  But  even  to  a  purchaaer,  and  atill  moie  to  a  tenant  fbr  a  tern,  their  alale,  in 
these  respects,  demands  a  share  of  attention.    Lands  that  are  in  a  high  stote  of  tillage  and  eondttlon, 


enquiry  and  estimation. 

SlSlw  Lastiy,  the  state  ^farm  haildn 
yards,  and  encloaures,  that  are  much  let 


so  aa  to  be  able  to  throw  out  a  auooeasion  of  Aill  cnns,  nuiy  be  worth  five  pounds  or  purchase  noiMy 
an  acre  more  than  those  of  the  same  properties,  which  are  exhanated  by  repeated  erap^  and  lie  in  a 
uadeaa  atate  of  foulness,  Arom  which  they  cannot  be  raised,  but  at  a  great  expense  of  manure  and 
tillage 

9I89L  The  state,  as  to  grots  or  arahle,  la  better  underatood,  and  generally  more  attosided  ta  Lands 
in  a  fttate  of  profitable  herbage,  and  wbtab  have  lain  long  ao,  are  not  only  vahiaUev  as  beanring  a 
high  rent  while  they  remain  in  thataUte;  but  after  the  heibaae  has  begun  to  decline,  will  seldom  nOI 
to  throw  out  a  valuable  auccesrion  of  corn  crooa.  Hence,  mo  length  of  time  which  lands;  under 
valuation,  have  lain  in  a  atate  of  herbage,  especially  if  they  have  been  kept  In  paaturage,  ia  a  matter  at 

bondings  and  fences  ia  a  thing  of  serious  consideration.    Buildings, 

. ch  letdown,  and  gonetodecay  for  want  of  timely  vepantioo,  Ineur  a 

very  great  expense  to  raise  then  again  to  their  proper  state.  And,  when  great  aoouney  of  imlualtoa 
ia  called  for,  aa  when  the  purchase  value  of  an  estate  is  left  to  reference,  and  when  the  tenants  are  not 
bound,  or  if  bound  are  not  able,  to  put  then  in  the  requhred  stote,  it  faecomes  requisite  to  cettnatethe 
expense  which  each  Durm,  in  that  predicament,  will  reqnire  to  put  it  in  sufihiient  repair,  ae  as  to 
bring  the  whole  into  a  suitable  state  of  occupation.  And  the  same  principle  of  valuation  nolds  good  in 
oidinary  purchases. 

8435.  Deductions,  encumbrances,  and  outgoings,  are  leases,  tithes,  lazes,  fixed  paymentst 
repairs,  and  risks. 

3436.  Leases,  In  considering  the  nature  of  leasehold  tenures,  it  appears  that,  by  a 
long  lease,  the  fee-simple  value  of  an  estate  may  be,  in  effect,  annihilated.  Eveh  a  lease 
for  lives,  with  a  mere  conventional  rent,  may  reduce  it  to  nearly  one  third  of  its  fee- 
simple  value ;  and  every  other  kind  of  lease,  if  the  rent  payable  ba  not  equal  to  the 
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fair  rental  value  at  the  time  of  sale,  is  an  encumbrance,  even  to  a  purchaser  who  has  no 
other  object  in  view  than  that  of  securing  his  property  on  land,  and  receiving  interest, 
in  rent,  for  the  money  laid  out.  If  personal  convenience  be  immediately  wanted,  or  im- 
provements required  to  be  made,  a  lease^  though  the  tenant  pay  a  full  rent,  becomes  an 
obstacle  to  the  purchase. 

S4S7.  Tithes,  If  in  valuing  lands  they  are  considered  as  tithe  free,  the  tithe,  or  modus, 
if  any,  requires  to  be  deduct^  as  an  encumbrance ;  and  seeing  tlie  great  variation  in  the 
values  of  tithes  and  moduses,  according  to  customs  and  plans  of  occupation,  it  is  the 
plainest  way  of  proceeding,  to  value  all  lands  as  free  of  tithe,  and  afterward  to  make 
an  allowance  for  whatever  they  may  be  estimated  to  be  worth  :  an  allowance  which,  in 
some  cases,  as  on  corn-land  estates,  forms  a  considerable  portion  of  the  fee-simple  value 
of  the  lands ;  while  on  grass-land  estates,  especially  such  as  are  pastured  by  cattle,  this 
encumbrance,  so  galling  to  the  com  grower,  is  in  great  part  avoided. 

3438.  Taxes*  Although  it  may  be  called  the  custom  of  England  for  proprietors  to 
pay  the  land  tax,  and  the  occupier  all  other  taxes,  yet  this  is  not  the  universal  practice. 
Nor  is  it,  in  valuing  an  estate  on  sale,  and  to  be  let  at  will,  a  matter  to  be  enquired 
into.  The  annual  amount  of  the  payable  taxes  and  other  outgoings  is  the  fact  to  be 
ascertained :  for  whosoever  discharges  them,  they  come  as  a  burthen  upon  the  gross 
value  of  the  lands,  out  of  which  they  are  payable ;  for  if  a  tenant  pays  them,  his  rent  is, 
or  ought  to  be,  estimated  and  fixed  accoitlingly.  If,  however,  an  estate  on  sale  is 
already  let  under  lease  for  a  term  to  come,  it  is  lughly  requisite  to  ascertain  what  parts 
of  the  annual  .outgoings  and  repairs  are  discharged  by  the  tenants,  and  what  the  pro- 
prietor will  be  liable  to,  during  the  term  to  run.  The  land  tax,  where  it  still  exists,  is 
extremely  uncertain  as  to  its  value,  and  the  poor  tax  is  equally  variable  in  different 
situations.  The  church,  highway,  and  county  rates  are,  taking  them  on  a  par  of  years, 
less  liable  to  local  uncertainty,  and  are  consequently  less  entitled  to  enquiry  from  a 
valuist. 

3439.  Fixed  payments,  or  rent  charges,  such  as  chief  rents,  quit  rents,  annuities,  en- 
dowments, schoolmasters'  salaries,  charitable  donations,  &c  to  which  an  estate  is  liable  ; 
also 

3440.  Repairs  cfpubHc  works,  buildings,  roads,  &c.  incumbent  on  the  estate  on  sale, 
are  subjects  of  enquiry  and  estimation  ;  as  well  as  the  ordinary  repairs  above  noticed. 
And,  moreover, 

3441.  The  hazard,  or  risk,  which  naturally  or  fortuitously  attends  the  lands  under 
valuation,  as  that  of  their  being  liable  to  be  inundated  in  summer,  or  to  be  torn  away 
by  floods  at  any  season,  is  entitled  to  mature  consideration :  for,  although  these  evils 
may  generally  be  remedied  by  river  breaks  and  embankments,  the  erecting  of  these  is 
mostly  attended  with  great  expense  ;  and  the  estimated  value  of  this  becomes,  of  course, 
a  fair  deduction. 

3442.  Appurtenant  to  an  expenave  estate,  there  are  generalfy  other  valuable  considerations, 
besides  the  purchase  value  of  the  lands.     These  are, 

3443.  Minerals  andfissUs,  whether  metals,  fuels,  calcareoaities,  or  grosser  earths. 

3444.  Waters,  whether  they  are  valuable  for  fisheries,  decoys,  mills,  domestic  purposes, 
or  the  irrigation  of  lands. 

3445.  Timber,  of  woods  and  hedgerows. 

3446.  BuUdings  that  are  not  let  with  the  farms,  but  which  bear  rent,  independent  of 
the  lands ;  yet  which,  when  scattered  over  an  estate,  may  well  be  considered  as  belonging 
to  landed  property. 

3447.  7^  estimated  value  of  evident  improvements* 

S448.   7%e  abstract  rights  which  arise  out  of  appropriated  lands,  or  their  appurte- 


S449.  3V  right  <if  commonage,'wh\ch  U  generally  of  some  value  even  when  oominoni  Ue  open,  and  may 
be  of  more  whoi  they  shall  be  encloMd :  provided  the  cott  of  enclosure  do  not  turn  out  to  be  more  than 
the  extra  value  of  the  appropriated  lands,  above  that  of  the  common  right  in  their  open  sUte. 

315a  The  right  (^  setgniority  to  fee.farm  rents,  or  other  chief  rent^  payable  to  the  poueasor  of  the 
lands  on  sale,  out  of  the  lands  of  other  profKietora.  These  rents,  though  small,  are  of  certain  value  in 
themselves ;  and  tlie  idea  of  superiority  which  they  convey  to  some  men's  minds  may  be  worth  more 
than  the  pecuniary  value ;  whicn,  indeed,  where  the  sums  are  very  small  (as  is  often  the  case),  is  much 


lowered  by  the  expense  of  collecting  them :  besides  the  trouble,  vexation,  private  quarrels,  and  lawsuits 
thev  are  liable  to  excite,  when,  through  neglect,  they  are  half  forgotten,  ana  the  vassal  is  willing  to  catch 
at  the  circumstance,  to  trv  to  get  rid  of  the  teazing  and  humiliating  encumbrance.  This,  however,  may 
serve  to  account  for  their  having  been  handed  down  with  reverential  care,  through  asucc«wion  of  ases ; 
until,  in  many  instances,  even  their  origin,  and  much  more  the  circumstances  attending  it,  are  difflcuTt  or 


e  circumstance,  to  trv  to  get  rid  of  the  teazing  and  humiliating  encumbrance.    This,  however,  may 

*  to  account  for  their  having  been  handed  down  with  reverential  care,  through  asucc«wion  of  ases ; 

until,  in  many  instances,  even  their  origin,  and  much  more  the  circumstances  attending  it,  are  difflcuTt  or 
impossible  to  trace  But,  surely,  a  roan  of  a  liberal  turn  of  mind,  who  has  no  interest  in  legal  contests, 
and  who  prefers  solid  gold  to  a  trinket,  would  not  hesitate  to  collect  these  scattered  wrecks  of  property, 
and  to  convert  them  to  a  more  civilised,  raUonal,  and  profitable  purpose.  On  the  other  hand,  any  man  of 
an  independent  spirit  would  pay  more  than  a  fair  price  — would  pay  liberally  —  to  be  exonerated  A-om  so 
base  a  burthen.  If,  however,  a  vassal's  chains  sit  easy  upon  him,  let  him  wear  them.  What  is  here  meant 
to  be  intimated  is,  that  he  ought  to  have,  in  liberality,  if  not  in  law,  a  fair  opportunity  of  throwing 
them  off 

3451.  The  rights  qt  fettdaUiy,  or  manorial  righU.  are  at  present,  if  not  in  their  origin,  very  diflbrent 
Arom  those  last  mentioned.  In  the  day  of  their  establishment,  they  appear  to  have  been  founded  in  wisdom 
and  a  degree  of  political  necessity ;  and,  by  the  correcting  hand  of  time,  they  arrived  at  a  high  degree  of 
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GAltieal  perfection.  The  simple  and  easy  mode  of  transferrins  property,  which  the  feudal  lyiiem  cata- 
ished,  was  well  adapted  to  the  illiterate  age  in  which  it  had  its  rise.  Eren  in  thcM  lettered  days,  and 
among  the  ruins  of  feudal  rights,  the  copy  of  a  court-roll  is  considered  as  the  clearest  title  a  man  can  have 
to  bis  possession  I  what  a  hint  is  this  to  modem  legislators  I  The  value  of  feudal  rights  is  to  be  estimated 
by  the  quit  rents,  fines,  heric^  escheats,  and  amerciaments,  which  long  custom  and  a  train  of  circum- 
stances  have  attached  to  the  given  court ;  and  besides  what  relates  to  the  appropriated  lands  of  the  manor, 
the  lord  has  a  profit  arising  ttom  the  commonable  lands  (if  any  lie  within  it),  as  lord  of  the  soil,  which 
cannot  be  broken  without  his  permission.  Hence  the  fossils  and  minerals,  which  it  covers,  belong  to  him ; 
as  well  as  the  Umber  which  grows  upon  the  waste,  and  the  waters  that  are  annexed  to  it  He  is  moreover, 
in  ordinary  cases,  lord  of  the  game  which  inhabits  or  strays  upon  this  manor.  This,  however,  being  a 
right  of  pleasure,  rather  than  of  profit,  has  no  fixed  standard  of  estimaUon. 

5452.  The  right  qftUhe,  when  attached  to  an  estate,  is  the  most  desmible  of  abstract 
rights  arising  out  of  landed  property :  for,  as  far  as  the  right  extends  (whether  to  a 
lay  rectory,  or  a  Ticaiial  improprietorehip),  the  Unds  which  it  covers  become,  in  effect, 
tithe  free ;  as  every  judicious  proprietor  incorporates  the  rents  of  the  tithe  with  those  of 
the  lands  out  of  which  it  is  payable,  thus  (if  the  right,  as  it  generally  is,  be  rectorial) 
freeing  them  wholly  from  the  encumbrance  of  tithes,  as  a  tax  on  improvements,  and 
as  an  obstacle  to  the  growth  of  com.  llic  value  of  tithes,  as  has  been  intimated,  is  so 
various,  that  nothing  but  local  information  can  enable  a  valuist  to  estimate  them  with 
sufficient  truth. 

5453.  The  right  ofadvowsoth  or  the  privilege  of  appointing  a  pastor  to  propagate 
religion  and  morality  upon  an  estate,'  properly  enough  belongs  to  its  possessor ;  as  no 
other  individual  is  so  intimately  concerned  in  the  moral  conduct  of  its  inhabitants. 

3454.  The  right  of  representation  or  election,  or  the  appointment  (in  whole  or  in  part) 
of  a  legislator  to  assist  in  promoting  good  order  in  the  nation  at  large,  equally  belong^ 
to  the  owner  of  territorial  surface. 


Chap.  III. 

Purchase  or  Transfer  of  Landed  Property. 

3455.  In  hargainingjbr  an  estate  there  are  two  methods  in  use ;  the  one  by  public  bid- 
dings, and  the  other  by  private  treaty.  In  either  a  certain  degree  of  caution  is  requisite ; 
and  in  both  an  accurate  valuation  is  the  best  safeguard. 

3456.  Among  the  prdinUnaries  of  purchase  by  prwate  contract,  the  particulars  which  ' 
may  be  required  to  be  furnished  by  a  seller  are  first  to  be  enumerated.  These  are ;  the 
quantities  of  the  several  pieces  of  the  lands  on  sale,  together  with  the  maps,  or  rough 
draf^  of  the  same  :  tlie  tenure  under  which  they  are  holden  :  some  assurance  as  to  tibe 
title  of  the  seller,  and  his  right  of  alienation :  the  tenancy  under  which  the  several  farms 
are  let ;  and,  if  on  lives,  the  ages  of  the  nominees  ;  if  for  a  term  of  years,  the  number 
unexpired  ;  if  at  will,  the  notices  (if  any)  which  the  tenants  have  had. 

3457.  An  abstract  of  the  covenants  under  which  they  are  let  ^  particularly  of  those 
which  relate  to  taxes  and  repairs,  to  the  expenditure  of  produce,  to  the  ploughing  of  grasa 
lands,  &c. 

3458.  The  emting  rents  and  profits  receivable^  whether  for  tenanted  lands,  appurte- 
nances, or  abstract  rights ;  with  the  estimated  value  of  the  demesne,  and  the  woodlands 
In  hand ;  together  with  the  estimated  value  of  the  timber  growing  upon  the  estate  on 
sale,  as  well  as  of  the  minerals  and  fossils  which  it  may  contain :  the  outgoings  to  which 
the  estate  is  liable:  the  proposed  time  of  the  delivery  of  possession  :  the  price^  and  the 
mode  of  payment  expected. 

3459.  The  particulars  of  instruction  to  he  given  to  a  survepor,  or  other  valuer,  of  an 
estate  to  be  purchased,  may  next  be  particularised ;  it  will  be  right,  however,  to  premise^ 
that  much,  in  this  respect,  depends  on  the  probability  of  purchaang,  and  on  the  time 
allowed  for  making  the  estimate. 

3460.  In  cases  of  sale  by  public  auctiffn,  where  there  can  be  no  certainty  as  to  purchase, 
and  where  the  time  for  valuation  is  limited,  a  rough  estimate  of  each  fiurm,  and  a  general 
idea  of  the  value  of  the  timber  and  other  appurtenances,  may  be  all  that  can  be  prudently 
ascertained. 

3461.  Butt  in  a  sale  by  prioate  contract,  where  the  refusal  of  an  estate  is  granted,  and 
time  allowed  for  deliberate  survey,  a  more  minute  investigation  may  be  proper,  especially 
when  there  is  every  reason  to  believe  that  a  bargain  will  take  place.  For  the  same  report 
will  not  only  serve  as  a  guide  to  the  purchase,  but  will  become  a  valuable  foundation  on 
which  to  ground  the  future  management  of  the  estate.  For  these,  and  other  reasons,  a 
purchase  by  private  contract  is  most  to  be  desired,  by  a  gentleman  who  is  not  in  the 
habit  of  pereonally  attending  public  sales,  and  is  unacquainted  with  the  business  of 
auction  rooms. 

3462.  The  pmUculctrs  to  be  required  from  a  surveyor,  or  surveyors,  are  principally 
these :  the  rental  value  of  each  field  or  parcel  of  land^  with  the  state  in  which  it  lies,  a» 
to  arable,  meadow,  pasture,  or  woodland ;    the  value  of  the  timber  and  other  appur- 
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tenances ;  the  characteristic,  and  the  state  of  management,  of  each  farm  or  tenement, 
with  the  eligibility  of  its  occupier,  together  with  the  state  ot  repair  of  buildings,  gates, 
fences,  watercourses,  and  roads ;  the  amount  of  the  encumbrances  and  outgoings ;  and, 
lastly}  th«  |NK)baUe  value  of  tlie  improvements  of  which  the  estate  may  ^pear  to  be 
capable}  I  whether  by  ordinary  or  extraordinary  means. 

8463.  The  nUffectt  of  tretUy  after  these  particulars  of  information  are  procured  are  few. 
.  Th0jtwo!  statements  haiviog  been  duly  compared,  so  that  no  misunderstaading  can  take 
place  between  the  parties,  the  price,  with  the  times  and  mode  of  payment,  are  the  prin- 
aiftX.  matters  gi  agreement.  A  clear  understanding  respecting  the  custody  of  title  deeds, 
and  the  expenses  oi  conveyance,  require,  however,  to  be  enumerated  among  the  preli- 
minaries of  purchase. 

3464.  The  budness  of  negotiation  is  best  carried  on  by  letters,  which  become  vouchers 
of  facts.  Whatever  is  done  by  interview  requires  to  be  reduced  to  writinj^  and  to  be 
read  by,  or  to,  the  parties,  before  they  separate,  that  no  possibility  of  misconception  may 
arise;  and,  added  to  these  precautions,  it  is  proper,  in  large  purchases,  and  when 
abstracts  of  intricate  title  deeds  are  to  be  made  out  and  examined,  that  a  legal  contract, 
or  memorandum  of  agreement,  should  be  entered  into,  for  the  mutual  satisfaction  and 
surety  of  the  parties. 

3465.  This  contract,  and  the  deed  of  conveyance  (namely,  the  instrument  which  is 
legally  to  transfer  the  property  from  the  seller  to  the  purchaser),  may  be  said  to  conclude 
an4  ratify  the  business  of  purchase<;  and  in  this  part  of  it  legal  assistance  is  essentially 
n^Qssary,  to  examine  existing,  deeds,  and  see  that  the  seller  has  a  legal  right  and  clear 
title  to  the  land,  and  a  legal  power  to  dispose  of  it,  as  well  as  to  draw  up  or  exanoine 
the  fresh  deed  of  conveyance,  and  see  that  it  is  sufficient  to  transfer  the  property,  legally 
and  adequately,  to  the  purchaser. 

3466.  Thfi  preservation  of  titles  may  be  adverted  to  before  dismissing  this  subject.  In 
Scotland,  de^  of  conveyance  and  other  deeds  ar^  registered  in  one  magnificent  build- 
ing, whose  internal  economy  is  as  admiral;>ly  adapted  to  its  design,  as  its  outward  form  is 
b^utiful :  and^  in  England,  there  are  two  counties  (Yorkshire  and  Middlesex)  which 
are  termed  register  counties ;  in  which  abstracts  of  deeds  are  preserved,  and  so  arranged 
as  ,to  be  readily  referred  to.  Hence,  in  cases  where  the  original  deeds  are  destroyed 
or  lost,  these  register^  abstracts  ^e  sufficient  evidences  of  their  having  existed,  and 
capable  of  securing  the  titles  of  estates  to  their  rightful  owners ;  and*  are  moreover 
yaluable,  in  preventjbog  fraud^lent  practices,  particularly  respecting  mortgages.  N,ever- 
theless,  the  other  coupties  of  England  remain,  from  reign  to  reign,  destitute  of  these 
jB^vantAgei^ 
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3467.  The  laying  out  tf  an  extensive  landed  estate  embraces  a  variety  of  subjects,  and 
requires  extensive  information  and  enlarged  views  of  political,  agricultural,  and  even  of 
moral  improvement.  In  new  countries,  such  as  America,  where  an  estate  is  laid  out 
from  a  state  of  nature,  this  is  more  particularly  tlie  case ;  but  the  observation  will  also 
apply  to  many  parts  of  the  British  Isles,  where  estates,  long  since  appropriated,  require 
re-arrangement  and  improvement.    - 

3468.  Among  the  different  oi^dts  of  attetUion  in  laying  out  or  re-arranging  a  landed 
estate,  one  of  the  first  is  its  consolidation,  or  the  roundi^  off  or  simplifying  the  outline 
so  that  the  whole  may  be  brought  into  a  compact  form.  This  emrie  de  sarrondir  seeips 
to  have  existed,  and  the  proximity  and  intermixture  of  property  to  have  been  felt  as  an 
evil  by  landed  proprietors,  in  all  ages.  Ahab  desired  the  field  of  Naboth,  because  it 
was  near  to  his  house;  and  Marvel,  the  attorney  {Masdnger^s  New  Way  to  pay  Old 
Debts,  j;c.)  advised  his  client  to  <<  hedge  in  the  manor  of  Master  Frugal,*"  because 
says  he,  <<  his  land,  lying  in  the  midst  of  yours,  is  a  foul  blemish."' 

S469.  In  consolidating  property  in  Britain,  an  equally  desirable  object  is  the  impro- 
priation of  commonable  lands;  which,  in  England,  can  only  be  effected  under  the  autho- 
rity of  a  special  act  of  the  legislature,  but  b  accomplished  with  less  difficulty  in  Scot- 
land, and  is  rarely  necessary  in  Ireland.  It  is  believed,  indeed,  that  there  are  now  no 
commons  in  Scotland,  unless,  perhaps,  one  or  two  belonging  to  the  crown  or  the  church, 
which  cannot  be  divided  by  the  general  law,  but  must  be  done  either  by  consent  of 
parties  or  a  special  act  of  parliament.     (C.) 

3470.^  T/ie  arrangement  of  the  interior  of  an  estate  naturally  follows  the  determination 
of  the  ring-fence,  uid  the  complete  possession  of  all  that  is  within.     Here  the  first  thing 
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will  probably  be  to  detenninc  the  demesne  lands,  or  site  of  the  proprietor's  residence^ 
and  the  extent  of  territory  he  means  to  attach  to  it  and  retain  in  his  own  occupation. 
Then  follows  the  intersection  of  the  estate  with  roads,  and  probably  a  canal ;  'the  choice 
or  deteWieinM)Mi  «»f  the  sites  for  towns,  villagea,  manufactories,  -  and  nines,  minwal 
quarries,  or  lisheries,  if  such  exist  naturally,  huidyi  ikff  gmtinds  iob^  plihttdibsfaig 
detemined  on,  the  remaining  part  of  the  property  will  comost  of  the  kads  lo  be  let  out 
for  cuhifation  by  fiurmers,  or  other  tenants  of  the  soiL  In  conformity  witli  thia  vieW  of 
the  subject,  we  shall  consider,  in  succession,  the  consoHdating  of  e8tate%>  thtwipyw^>fili>g 
of  ecnAmonabl«1anda,  the  choice^  Of  dfAsiesne,' road-making,  oAiial-inj||Ei*gy  tkM'MtaHMi- 
ment  of  Plages  Aid  manufactories,  the  working  of  minea  anA'quarries,  the  aataiiliBh 
ment  of  fisheries,  the  formation  of  plantations,  the  planting  of  orchards,  and  the  laying 
out  of  farms  and  farm-lands. 


Chap.  I. 
Consolidating  detached  Property. 

3471.  The  advantaget  of  a  compact  estate  over  one  whoae  lands  lie  scattered  And  farter- 
mited  with  other  men's  properties  are  evident.  The  management,  whether  of  detadied 
farms  as  parts  of  an  estate,  or  scattered  fields  as  parts  of  a  fkrm,  is  conducted  "vHth 
inconveniency :  beside  the  unpleasant  altercations  to  which  intermixed  lands  afe  liable 
to  give  rise.  The  different  methods  of  compressing  landed  property  into  the  required 
state  are  by  exchange,  by  purchase,  and  by  sale. 

S47S.  Where  the  lands  of  two  proprietors  lie  intermixed  with  each  other,  an  amicable 
exchange  is  the  most  eligible;  and  were  it  not  for  the  childish  piques  arid  petty 
jealousies  which  so  frequently  take  root  between  neighbouring  proprietors  (and  are 
cherished  perhaps  by  their  ofiicious  friends),  lands  of  diis  description  could  not  long 
exist;  the  evil,  in  almost  any  case,  being  eadly  removed.  Each  party  having  chosen' 
one,  or,  in  extensive  concerns,  two  referees ;  and  thd  two  or  four  so  chosen,  having 
named  a  third  or  fifth,  the  required  commission  is  formed ;  and  bonds  of  artiitration 
being  signed,  the  commissioners  proceed,  as  under  an  act  of  appropriation  6f  common- 
able lands,  to  assign  etuth  proprietor  his  rightflil  share,  in  the  most  profitable  situation 
which  the  given  circumstances  will  permit  This  mode  of  proceeding  might  be  adopted 
by  the  most  distant  parties,  or  the  most  inveterate  enemies;  and,  doubtiassly,  with 
advantage  to  the  property  and  peace  of  mind  of  each.         % 

3473.  Where  an  estate  or  afaHXfnWgSIKBfttVfX^  intermediate  lands  of  others,  it  is 
not  only  pleasurable  to  be  possessed  of  them,  but  profitable  to  purchase  them,  even  at  a 
higher  price  than  they  are  intrinsically  worth  ;  consequently  at  much  more  than  their 
value,  as  detached  lands,  to  their  proprietor.  Yet  such  is  often  the  waywardness  and 
ill-judged  policy  of  the  holders  of  lands  so  situated,  that  they  will  rather  continue  to 
hold  them  with  disadvantage,  than  sell  them  at  a  fair  price.  An  equitable  way  of  deter- 
mining a  matter  of  this  sort  is,  to  ascertain  the  value  of  the  lands  to  the  holder  aa 
detached  lands,  and  likewise  their  value  to  the  candidate  as  intermixed  lands ;  and  to 
let  the  mean  between  the  two  values  be  the  selling  price.  By  tliis  method,  both  partiet 
become  actual  and  equal  gainers.  If  the  possessor  of  such  lands  should  lie  in  wait  for 
an  exorbitant  offer,  the  most  efficient  mode  of  proceeding  is  to  offer  a  high  number  of 
years'  purchase  on  their  fiur  rental  value,  indifferently  considered,  in  the  situation  in 
which  they  lie,  and  to  propose  to  settle  such  rental  value  by  arbitration.  This  is  a  sort 
of  oflfb-  which  every  honest  man  can  readily  understand ;  and,  if  the  holder  has  any 
character  to  lose  in  his  neighbourhood,  he  cannot  refiise  it ;  if  he  has  not,  a  calculation 
of  the  difference  between  the  rent  he  is  receiving  and  the  interest  of  the  money  offered, 
consequently  of  the  annual  loss  which  he  is  sustaining  by  not  accepting  the  offer,  will, 
sooner  or  later,  bring  him  to  a  sense,  if  not  of  hb  duty  as  a  member  of  society,  at  least 
of  his  own  interest. 

3474.  It  iSf  in  general,  right  management  to  dispose  of  the  detached  parts  of  an  estate, 
and  to  add  to  the  main  body.  The  whole  is  then  more  easily  superintended,  and  ma- 
naged at  less  expense ;  while  small  properties,  if  suitable  steps  be  taken,  and  proper 
seasons  of  disposal  caught,  will  generally  fetch  more  than  larger  parcels,  of  equal  rental 
value,  timely  and  judiciously  purchased. 

3475.  In  selling,  as  in  purchasing,  estates,  two  methods  present  themselves.  Hiey  may 
be  sold  by  auction  or  by  private  contract.  To  raise  a  sum  of  money  expeditiously,  the 
former  may  be  the  most  eligible,  though  attended  with  more  expense  and  more  notoriety 
than  the  latter,  which,  for  the  purpose  under  view,  and  when  expedition  is  pot  neces- 
sary, will  generally,  if  properly  conducted,  be  found  preferable.  To  conduct  a  sale  of 
detached  lands  with  judgment  and  reputation,  the  first  step  is  to  have  them  deliberately 
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valued  by  at  least  two  men  of  character  and  ability,  and  to  divide  them  into  parcels  or 
lots,  according  to  situation,  and  so  as  to  render  them  of  superior  value  to  adjacent  pro- 
prietors. Then  fix  upon  each  parcel  such  value  as  it  is  fairly  worth  to  the  owner  of  the 
lands  with  which  it  is  naturally  united ;  and  give  him  the  refusal  of  it  Such  parcels  as 
are  not  disposed  of  in  this  way,  may  either  lie  open  to  private  contract,  or  be  sold  by 
public  auction,  the  motive  for  selling  being,  in  every  case,  openly  declared.  It  is  to  be 
remarked,  however,  tliat  for  a  sale  by  auction,  a  fresh  arrangement  of  lota  will  be 
required,  the  principle  of  allotment  being  in  this  case  the  reverse  of  the  former.  At  an 
auction,  a  certain  degree  of  competition  is  requisite  to  raise  the  article  on  sale  to  its  full 
value ;  and  it  is  tio  more  than  common  prudence  in  the  seller  to  make  up  his  lots  in  such 
a  manner  as  wiU  bring  together  the  greatest  number  of  competitors. 


Chap.  II. 

AppropritUing  Commonable  Lands. 

3476.  Commonable  lands,  or  such  as  lie  intermixed,  or  are  occupied  in  common  by  the 
inhabitants  according  to  certain  laws  and  customs,  may  be  considered  in  regaid  to  their 
origin  and  kincU,  and  their  appropriation  or  cUviaon. 

Sect.  I.     Origin  and  differeni  Kindt  <f  Commonable  Lands, 

3477.^  A  very  few  centuries  ago,  nearly  the  whole  of  the  lands  of  Britain  lay  in  an  open, 
and  more  or  less  in  a  commonable,  stale.  (See  FUnherhert  on  the  Statute  Extenta  Manorii. } 
Each  parish,  or  township  (at  least  in  the  more  central  and  northern  districts),  comprised 
different  descriptions  of  lands ;  having  been  subjected,  during  successive  ages,  to  specified 
modes  of  occupancy,  under  ancient  and  strict  regulations,  which  time  bad  converted  to 
law.  These  parochial  arrangements,  however,  varied  somewhat  in  different  districts ; 
but,  in  the  more  central  and  greater  part  of  the  kingdom,  not  widely ;  and  the  following 
statement  may  serve  to  convey  a  general  idea  of  the  whole  of  what  may  be  termed  com- 
mon-field townships,  throughout  England :  — 

3478.  Each  parish,  or  townshw,  loas  considered  as  one  common  farm  i  though  the 
tenantry  were  numerous.  (See  also  Blackstone's  Commentaries,  art.  Tithing  of  TownA.) 
Round  the  village  in  which  the  tenants  resided  lay  a  few  small  enclosures,  or  grass 
yards,  for  rearing  calves,  and  as  baiting  and  nursery  grounds  for  other  fann  sctock. 
This  was  the  common  farmstead,  or  homestall,  which  was  generally  placed  as  near 
the  centre  of  the  more  culturable  lands  of  the  parish  or  township  as  water  and  shdter 
would  permit. 

3479.  Round  the  homestall  lay  a  suite  of  arable  fields,  including  the  deepest  and 
soundest  of  the  lower  grounds,  situated  out  of  water's  way,  for  raising  com  and 
pulse,  as  well  as  to  produce  fodder  and  litter  for  cattle  and  hones  in  the  winter 
season ;  and,  in  the  lowest  situation,  as  in  the  water-formed  base  of  a  rivered  valley,  or 
in  swampy  dips,  shooting  up  among  the  arable  lands,  lay  an  extent  of  meadow  grounds, 
or  ings,  to  affbid  a  supply  of  hay,  for  cows  and  working  stock,  in  the  winter  and  spring 
months. 

3480.  On  the  outskirts  of  the  arable  lands,  where  the  soil  was  adapted  to  the  pasturage  of 
cattle ;  or  on  the  springy  dope  of  hills  less  adapted  to  cultivation ;  or  in  the  fenny  bases 
of  valleys  which  were  too  wet,  or  gravelly  lands  thrown  up  by  water  which  were  too  dry, 
to  produce  an  annual  supply  of  hay  with  sufficient  certainty;  one  or  more  stinted  pastures, 
or  hams,  were  laid  out  for  milking  cows,  working  cattle,  or  other  stock  which  required 
superior  pasturage  in  summer. 

3481.  The  bleakest,  worst-soiled,  and  most  distant  lands  of  the  township,  were  left  in  their 
native  wild  state,  for  timber  and  fuel,  and  for  a  common  pasture,  or  suite  of  pastures,  for 
the  more  ordinary  stock  of  the  township,  whether  horses,  rearing  cattle,  sheqp,  or  swine, 
without  any  other  stint  or  restriction  than  what  the  arable  and  meadow  lands  indirectly 
gave ;  every  joint  tenant  or  occupier  of  the  township  having  the  nominal  privilege  of 
keeping  as  much  live  stock  on  these  common  pastures,  in  summer,  aa  the  appropriated 
lands  he  occupied  would  maintain  in  winter. 

3482.  The  appropriated  lands  ofeatk  township  wen  laid  out  with  equal  good  sense  and 
propriety.  That  racfa  occupier  might  have  his  proportionate  share  oif  lands  of  different 
qualities,  and  lying  in  difiTerent  situations,  the  arable  lands,  more  particularly,  were  divided 
into  numerous  paroeb  of  sixes,  doubtless,  according  to  the  sise  of  the  given  township,  and 
the  number  and  rank  of  the  occupiers. 

3483.  The  whole  was  sul^ected  to  the  same  plan  of  management,  and  conducted  as 
one  common  farm ;  for  which  purpose  the  arable  Ian<u  were  mvided  into  compartments, 
or  «  fields,"  of  nearly  equal  sise,  and  generally  three  in  number,  to  receive,  in  constant 
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rotation,  the  triennial  succession  of  fallow,  wbeftt  (or  rye),  and  spring  crops  (as  barley, 
oats,  beans,  and  peas] :  thus  adopting  and  promoting  a  system  of  husbandry,  which, 
howsoever  improper  it  has  become  in  these  more  enlightened  days,  was  well  adapted  to  the 
state  of  ignorance  and  vassalage  of  feudal  times.  When  each  parish  or  township  had  its 
sole  proprietor,  the  occupiers  being  at  once  his  tenants  and  his  soldiers,  or  meaner  vassals, 
the  lands  were,  of  course,  liable  to  be  more  or  less  deserted  by  their  occupiers,  and  left  to 
the  feebleness  of  tlie  young,  the  aged,  and  the  weaker  sex :  but  the  whole  township 
being,  in  this  manner,  thrown  into  one  system,  the  care  and  management  of  the  live  stock, 
at  least,  would  be  easier  and  better  than  they  would  have  been  under  any  other  arrange- 
ment ;  and,  at  all  times,  the  manager  of  the  estate  was  better  enabled  to  detect  bad  hus- 
bandry, and  enforce  that  which  was  more  profitable  to  the  tenants  and  the  estate,  by  hav- 
ing  the  whole  spread  under  the  eye  at  once,  than  he  would  have  been  had  the  lands  been 
distributed  in  detached  unenclosed  farmlets,  besides  avoiding  the  expense  of  enclosure. 
Another  advantage  arose  from  this  more  social  arrangement,  in  bariMrous  times ;  ^  the 
tenants,  by  being  concentrated  in  villages,  were  not  only  best  situated  to  defend  each 
other  from  predatory  attacks,  but  were  called  out  by  their  lord,  with  greater  readiness, 
in  cases  of  emergency.  Therefore,  absurd  as  the  common-field  system  is,  in  almost 
every  particular,  at  this  day,  it  was  admirably  suited  to  the  circumstances  of  the  times 
in  which  it  originated ;  the  plan  having  been  conceived  in  wisdom,  and  executed  with 
extraordinary  accuracy,  as  appears  in  numberless  instances,  even  at  this  distance  of  time. 

5484.  Uninhabited  tracts  or  forests.  In  different  parts  of  Britain  there  were,  and  still 
are,  extensive  tracts  of  land,  some  of  them  of  a  valuable  quality,  lying  nearly  in  a  state 
of  wild  nature,  which  were  never  inhabited  unless  by  freebooters  and  homebrad  savages. 
These  unirdiabited  tracts  are  styled  forests ;  and,  heretofore,  many  or  most  of  them  have 
been  attached  to  the  crown;  and  some  of  them  are  stiU  under  royal  patronage. 
Whether  they  were  originally  set  out  for  royal  pastime  merely ;  or  whether  the  timber 
which  stood  on  them  was  of  peculiar  value ;  or  whether,  at  the  time  of  laying  out  town- 
ships, those  tracts  were  impenetrable  woods  inhabited  by  wild  beasts,  and,  when  these 
had  been  destroyed,  or  sufficiently  overcome  to  render  them  objects  of  diversion,  were 
taken  under  the  protection  of  the  crown ;  is  not,  perhaps,  well  ascertained.  There  were 
also  tracts  of  that  description  in  different  parts  of  England,  but  which  appear,  evidently, 
to  have  been  enclosed  from  a  state  of  woodland  or  common  pasture ;  diough  it  is  pca- 
sible  they  may  have  been  nominally  attached  to  neighbouring  parishes.  Of  this  descrip- 
tion, principally,  are  the  Wealds  of  Kent  and  Sussex,  and  many  other  old  enclosed  lands, 
in  different  parts  of  the  kingdom,  whose  fields  or  enclosures  are  of  irregular  shapes,  and 
their  fences  crooked.  These  woodland  districts  are,  like  the  forest  lands,  divided  into 
manors,  which  have  not  an  intimate  connection  or  correspondence  with  parishes  or  town- 
ships ;  —  a  further  eridence  that  they  were  in  a  wild  state  when  the  feudal  organisation 
took  place. 

5485.  In  the  western  extreme  cf  the  islandf  the  commonrjield  system  has  never,  per- 
hapsy  been  adapted;  it  has  certainly  never  been  prevalent,  as  m  the  more  central  parts  of 
England.  There,  a  very  different  usage  would  seem  to  have  been  early  established,  and 
to  have  continued  to  the  present  time,  when  lords  of  manors  have  the  privilege  of  letting 
off  the  lands  of  common  pastures  to  be  broken  up  for  com,  the  tenant  being  restricted 
to  two  crops,  after  which  the  land  is  thrown  open  again  to  pasturage ;  and  it  is  at  least 
probable,  that  the  lands  of  that  country  have  been  cleared  from  wood,  and  brought  into 
a  state  of  cultivation,  through  similar  means.  At  present,  they  are  judiciously  laid  out, 
in  farms  of  different  sixes,  with  square  straight-lined  enclosures,  and  with  detached  fSum- 
steade  situated  within  their  areas ;  the  villages  being  generally  small  and  mean— the  mere 
residences  of  labourers.  Circumstances  these  are,  which  strongly  evince  that  the  com- 
mon-field system  never  took  place  in  this  part  of  ibe  island,  as  it  did  in  the  more  central 
parts  of  England.  Ireland,  also,  has  been  endoeed  (though  not  fenced)  from  time 
inunemorial. 

3486.  The  feudal  organisation,  having  lost  its  original  basis,  has  itself  been  mouldering 
sway,  more  particularly  during  the  last  century.  A  great  majority  of  the  appropriated 
common-field  lands  and  commons  have  been  partially  or  wholly  enclosed ;  either  by 
piecemeal,  each  proprietor  enclosing  his  own  slip, — a  very  inconvenient  mode  of  enclosure ; 
or  by  general  consent,  the  whole  of  the  proprietors  agreeing  to  commit  their  lands  to  the 
care  and  judgment  of  arbiters,  or  conmiisKionerB,  who,  restoring  the  fields  to  their  original 
entirety,  repareelled  them  out  in  a  manner  more  convenient  to  the  several  proprietors, 
and  laid  each  num's  portion,  which  had  consisted  of  numberless  narrow  slips,  in  one  or 
more  well  shaped  grounds. 


9Un.  In  Engkmd  tbii  requires  to  be  eiSbcted  bv  a  separate  act  of  parliament  for  each  endonura  In 
Jieie  actB  coimniMionen  are  named,  or  directed  to  be  chosen  by  the  proprietors,  who,  aooordina  to  certidn 
instructions  in  the  act  or  law,  and  the  general  principles  of  equity,  divide  the  township  among  all  who  have 


an  interest  in  it  It  appears  by  the  statute  books,  that  from  the  year  1774  to  the  year  1813,  no  fewer  than 
two  thousand  six  hundred  and  tbirtr-two  acU  of  enclosure  have  been  passed ;  the  average  in  the  first 
twenty  yeara  being  thizty-sercn,  and  in  the  last  twenty  years  ninety-four. 

Oo 
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5488.  In  Scotland  a  general  bill  of  endoiure  was  passed  by  the  parltemcnt  in  lfl96,  and  in  consequence 
of  it  the  whole  country  has  for  nearly  a  century  past  been  in  distinct  possessions.  In  Ireland^  as  we  have 
already  remarked,  no  enclosure  act  became  necessary,  and  the  country  is  considered  as  suffering  from  the 
long  continued  minute  division  of  landed  property. 

5489.  As  a  contrast  to  the  general  ea^meisfor  enclosingy  it  may  be  useAal  to  present  the  moderate,  and 
in  our  opinion  Judicious,  observations  m  Loch,  to  whom  it  appears  very  doubtfUl  now  Cur  the  indiscriminate 
enclosure  of  commons,  arising  out  of  the  high  nominal  prices  of  grain,  has  been  in  every  instance  of  ad- 
vantage to  the  nation.  Many  of  them,  he  says,  certainly,  could  never  pay  the  expense  of  obtaining  the  act, 
of  the  commissioners'  fees,  of  the  construction  of  the  fences,  and  of  brmging  the  land  into  cultivation. 
In  this  respect  there  has  been  a  dead  loss  of  capital  to  the  country.  It  is  conceived  that  it  is  not  carrying 
this  feeling  too  far,  to  regret  the  destruction  of  some  of  those  beautiful  and  picturesque  forests  and  chases 
which  once  surrounded  London,  and  to  hope  that  this  may  go  no  further.  It  may  even  be  permitted, 
perhaps  to  include  within  this  rnret  as  a  national  loss,  the  destruction  of  Windsor  forest,  the  roost  appro- 
priate accompaniment  of  the  noblest  royal  residence  in  Europa  The  preservation  of  scmic  of  these  chases 
is  as  essential  to  the  poorer  classes  of  the  metropolis  as  to  the  rich.  To  the  former  they  aUbtd  health, 
ezereise,  and  amusement ;  in  the  huter  they  produce  and  cherish  that  love  of  the  country,  and  of  rural 

rts,  so  Important  in  a  constitutional  point  of  view.  They  nourish  that  feeling  fbr,  and  knowledge  of, 
beauties  of  nature  (freed  from  the  love  of  gain  as  connected  with  the  productions  of  the  s(ril),  which 
enlarge  our  understandings,  and  exalt  every  better  sentiment  of  the  heart — encouraging  the  practice  of  the 
sodalviitues,  and  checking  those  more  sdnsh  habits  which  the  goieral  distribution  of  great  wealth  is  too  apt 
to  eng^Mler.  There  cannot  be  a  doubt,  that  not  only  for  these  reasons  would  the  abstaining  from  some  of 
these  enclosures  have  been  beneflciai,  but,  in  an  economical  p<rfnt  of  view,  it  would  *have  been  most 
advantageous  to  the  nation.  In  how  many  ways  could  not  the  capital,  thus  lost,  have  been  beneflcially 
appUedboth  for  the  individual  and  the  country  1  How  much  a  richer  man  would  the  laikLowner 
have  been,  U  he  had  saved  much  of  this  expense,  and  permitted  a  more  liberal  importallon  of  foreign 
com!  How  much  better  would  it  have  been  for  the  country!  In  this,  as  in  every  other  instance,  it 
might  be  demonstrated,  tiiat  that  which  would  have  been  best  for  one,  would  have  been  so  for  all, 
ima  that  the  same  system  must  always  benefit  equally  the  English  landlord,  tenant,  merchant,  manu. 
focturer,  and  artisan.  {Marquess  qfSttiffitr^s  Improvements,  ^ 

Sect.  II.  General  Principlet  of  appropriating  and  dividing  Commonable  Land»> 
3490.  There  arefiw  lands  in  Britain  unappropriated,  except  in  England,  and  these 
may  be  dasaed  as  forest  lands,  and  other  extensive  wastes,  on  which  several  manors,  or 
a4jacent  townships,  hare  a  right  of  common  pasturage;  commonable  lands  of  distinct 
townships  or  manors,  whose  appropriated  lands  are  wholly  enclosed,  and  in  a  state  of 
mixed  cultivation ;  commonable  lands  of  townships,  whose  arable  fields,  &c  are 
partially  enclosed ;  and  commonable  lands  of  townships,  whose  arable  fields  remain 
wholly  open. 

3491  The  ffrrndpkt  on  which  the  appropriation  ofthote  lands  requiret  to  he  conducted 
are  thus  laid  aown  by  MarshaL  By  an  establisheci  principle  of  the  general  law  or  con- 
stitution of  the  country,  immemorial  custom  establishes  right  Hence  the  original  rights 
and  regulations  respecting  the  lands  under  view  are  not  now  the  proper  subjects  of 
investigation ;  nor  are  the  changes  that  may  have  taken  place  during  a  succession  of 
centuries,  from  the  origin  of  forests  and  townships  to  the  latest  time  which  is  no  longer 
within  memory,  objects  of  enquiry;  but,  solely,  the  acquired  rights  which  exist  in  a  given 
case  at  the  time  of  appropriation,  and  which  would  continue  to  exist  were  it  not  to  take 
place.  The  possessor  of  a  cottage  which  has  enjoyed,  from  time  immemorial  and  without 
interruption,  the  liberty  of  pasturage,  though  such  cottage  were  originally  an  encroach- 
ment of  a  freebooter  or  an  outlaw,  has  indisputably  as  legal  a  claim  to  a  pn^xHrtionate 
share  of  the  commonable  lands,  as  the  possessor  of  the  demesne  lands  of  the  manor  has, 
merely  as  such,  although  they  may  have  descended  from  father  to  son  from  the  time  of 
their  severalty ;  for  it  is  evidently  on  the  estimated  values  of  the  respective  rights  whidk 
esistt  and  which  can  be  rightfully  exercised  in  time  to  comet  and  on  these  alone,  that  a 
just  and  equitable  distribution  can  be  effected. 

3492.  But  before  the  distribution  of  commonable  lands  among  the  owners  of  common 
pasturage  can  take  place,  the  more  aostract  rights  which  belong  to  commons  require  to 
be  estimated,  and  the  just  claims  oftheir  possessors  to  be  satisfied.  These  are  principaUy 
manorial  rights,  and  Uie  rights  of  tithes. 

3493.  Manorial  claims  are  to  be  regulated  by  the  particular  advantages  which  the  lord 
of  a  given  manor  enjoys,  and  which  he  will  continue  to  enjoy  while  the  commons  remain 
open  and  unappropriated ;  whether  they  arise  from  mines,  quarries,  water,  timber,  alien 
tenants,  fuel,  estover,  pannage,  or  game.  His  daim  as  guardian  of  the  soil  that  is  pro- 
ductive of  pasturage  only  is,  in  most  cases,  merely  honorary ;  and  it  remains  vrith  par- 
liament to  fix  the  proportional  share  of  the  lands  to  be  appropriated,  which  be  shall  be 
entitled  to  as  an  equivalent  for  such  honorary  claim. 

3494.  But  m  the  case  ofthrMng  timber  standing  on  the  property,  the  daim  of  the  lord 
of  the  manor  in  right  of  the  soil  is  more  substantul ;  for  out  of  tUs  he  has  in  effect  a  real 
yearly  income,  equal  to  the  annually  increasing  value  of  the  timber ;  —  a  spedes  of  advan- 
tage which,  if  the  commons  remain  open  and  unappropriated,  he  will  of  course  continue 
to  enjoy  so  long  as  the  timber  continues  to  increase  in  value.  His  daim,  therefinre,  in 
this  respect,  depends  on  the  quantity  of  timber  and  its  state  of  growth,  taken  jointly. 
Young  thriving  timber  not  only  affords  an  annual  increase  of  value  at  present,  but  wUl 
continue  its  benefits  for  many  years  to  come,  if  it  be  suffered  to  remain  undistuibed  on 
the  soil ;  and  its  owner,  doubtless,  has  a  prospective  claim  on  the  soil  which  supports  it 
during  the  estimated  period  of  its  future  increase ;  whereas  dotards  and  stunted  treesj 
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which  afford  no  increase  of  value,  do  not  entitle  their  owner  to  any  share  of  the  soil  they 
stand  upon.  All  that  the  lord  has  a  right  to  daim  appears  to  be  limited  to  the  trees 
themselves  or  their  intrinsic  value. 

3495.  The  cUdnu  of  tithe  ovmerst  aggregately  considered,  are  more  complex  and  obscure. 
In  cases  where  the  great  and  small  tithes  are  united,  and  in  which  the  tithe  of  wool  and 
lambs,  and  that  of  grain,  roots,  and  herbage,  belong  to  the  same  ovmer,  it  may  seem  to 
be  reasonable  that  he  should  have  the  option  of  receiving  land  of  equal  value  to  the 
existing  value  of  the  tithes,  or  of  taking  the  chance  of  their  value,  in  the  state  of  culti- 
vation.  But  seeing  the  evil  tendency  <^  com  tithes,  and  the  impropriety  of  laying  on  so 
harmful  a  burthen,  as  they  are  now  become,  upon  lands  that  have  never  borne  it,  there 
can  be  little  risk  in  saying  that  it  would  be  at  least  politic  in  parliament  to  prevent  it 
Besides,  it  stands  part  of  the  statute  law,  that  lands  which  have  never  been  under  tillage 
shall  not  pay  tithes  during  the  first  seven  years  of  their  cultivation ;  during  which  dme 
the  incumbent's  income  might,  by  leaving  the  titlie  to  take  its  course,  be  materially 
abridged,  and  his  circumstances  thereby  be  rendered  distressfuL  On  the  whole,  thens 
fore,  it  appears  to  be  proper  in  this  case,  tliat  the  law  to  be  enacted  should  instruct  com- 
missioners to  set  out  lands  equal  to  the  existing  value  of  the  tithes  at  the  time  of  appfx»- 
priation ;  and  where  much  com  land  shall  be  appropriated,  to  set  out  a  farther  quantity 
equal  to  the  estimated  reversion  of  their  extra  value  (if  any  arise  in  the  estimate),  seven 
years  after  the  appropriation  shall  have  taken  place. 

3496.  Jgaht,  m  cases  in  which  the  tithe  of  lambs  and  wool,  and  the  tithe  of  com,  j-c  belong 
to  separate  owners,  the  line  of  rectitude  and  strict  justice  to  all  parties  appears  to  be  still 
more  difficult  to  be  drawn.  The  former  is  clearly  entitled  to  land,  or  a  money  payment 
equal  to  his  loss  of  tithe ;  but  the  right  of  the  latter  is  less  obvious.  To  cut  him  off 
entirely  from  any  share  of  the  lands,  and  likewise  from  any  share  of  tithes  to  arise  from 
them  after  they  shall  have  been  appropriated,  may  seem  unjust ;  he  may  be  a  lay  rector, 
and  may  have  lately  purchased  the  tithes,  or  a  clerical  rector  who  has  recently  bought  the 
advowson,  under  the  expectation  of  an  enclosure.  On  the  other  hand,  it  iq>pears  to  be 
hard,  that  the  proprietors  of  the  parish  should  first  give  up  land  for  the  tithe  of  wool  and 
lambs  which  will  no  longer  exist,  and  then  be  liable  to  a  com  tithe  on  the  same  lands, 
after  they  shall  have  bestowed  on  them  great  expense  in  clearing  and  cultivation.  In- 
deed, the  injustice  of  such  a  measure  is  evident.  A  middle  way,  therefore,  requires  to 
be  sought ;  and  it  will  be  difiicult,  perhaps,  to  find  one  which  has  more  justice  in  it  than 
that  which  is  proposed  for  the  first  case.  Thus,  after  the  value  of  the  lamb  and  wool 
tithe,  &c  has  been  ascertained,  and  land  set  out  as  a  satisfaction  for  it,  estimate  the  value 
of  the  corn  tithe,  &c.  seven  years  after  the  time  of  appropriation ;  and  set  out  a  further 
quantity  for  the  reversion  of  the  extra  value  (if  any)  of  the  latter  over  the  former,  and 
thus  free  the  lands  entirely  finom  this  obstacle  to  their  improvement. 

3497.  If  arm  other  abstract  claim  on  the  lands  to  be  appropriated  be  fairly  made  out, 
or  any  ahen  right  (as  that  of  a  non-parishioner,  or  extra-manorial  occupier,  who  has 
acquired,  by  ancient  grant  or  by  prescription,  the  privilege  of  depasturing  them)  be 
ftiUy  proved,  its  value  requires  to  be  accurately  estimated,  and  land  to  be  assigned  in  its 


3498.  The  remainder  of  the  unstinted  commons  of  a  given  township  or  manor  belong 
to  the  ownen  of  its  common-right  lands  and  houses  ;  but  in  what  proportion,  it  may  be 
difiBcult  to  determine  with  mathematical  precision.  Nevertheless,  by  adhering  strictiy  to 
the  general  principle,  on  which  alone  an  equitable  appropriation  can  be  conducted,  — 
namely,  that  of  determining  each  man*s  share  by  the  benefit  which  he  has  a  right  to 
receive  at  the  time  of  appropriation,  and  which  he  might  continue  to  receive  were  it  not 
to  take  place,  — » troth  and  justice  may  be  suffidentiy  approached. 

8499.  One  cf  the  first  steps  toward  an  equitable  distribution  of  unstinted  commons 
is  to  ascertain  the  comnuyn-right  houses,^9nd  to  distinguish  them  from  those  which  have  no 
right  of  commonage ;  and  which,  theafefore,  can  have  no  claim  to  any  share  of  the  lauds 
of  the  unstinted  commons,  further  than  in  the  right  of  the  lands  they  stand  upon.  By 
an  ancient  and  pretty  generally  received,  though  somewhat  vague,  idea  respecting  the 
rights  of  commonage^  the  occupier  of  every  common-right  house  has  the  pririlege  of 
depasturing  as  many  cattie,  sheep,  or  other  live  stock,  on  the  common  in  summer 
(provided,  it  must  be  understood,  that  it  is  large  enough  to  permit  every  occupier 
to  exercise  this  right),  as  the  grounds  he  occupies  within  the  township  or  manor  can 
properly  maintiiin  in  winter ;  ami  no  one  can  exceed  that  proportion ;  for  the  surplus 
of  the  pasturage,  if  any,  belongs  to  the  lord  of  the  soil.  (See  Fitxherbert  and  Black' 
stone,) 

3^00.  Under  this  regulation,  the  appropriated  lands  of  a  commonfidd  township,  which 
are  not  occupied  jointly  with  a  common-right  house,  may  be  said  to  be  deprived,  during 
the  time  they  are  so  occupied,  of  their  right  of  commonage ;  and  in  some  of  the  private 
bills  of  enclosure,  which  have  been  suffered  to  pass  through  parliament,  the  lands  which 
happened  to  be  in  tins  state  of  occupancy,  at  the  time  of  passing  the  bills,  were  deprived 
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of  their  interest  in  the  common  lands  for  ever ;  notwithstanding,  perhaps,  they  had  a 
few  years  preceding  this  accidental  circumstance  an  undoubted  right  to  their  portion  of 
them,  —  a  right  which,  a  few  weeks  or  a  few  days  afterward,  might  have  reverted  to  them» 
without  the  smallest  taint  by  the  temporary  alienation.  If  any  of  the  appropriated  lands 
of  a  township  or  manor  have  been  estranged  from  its  commons,  during  time  immemorial ; 
have  never  been  occupied  jointly  with  a  common-right  house,  or  in  any  way  enjoyed,  of 
right,  the  common  pasturage  within  memory ;  they  may  with  some  reason  be  said  to  have 
lost  their  right,  and  be  excluded  from  a  participation. 

5501.  By  this  ancient  and  in  a  degree  etserUiai  usage,  common'right  houses  home  a  demt 
right  to  the  lands  of  the  commons,  superior  to  that  of  the  ground  they  stand  upon ; 
especially  if  they  rightfully  enjoy  a  privilege  of  partaking  of  the  fuel  and  pannage  (as 
acorns,  masts,  &c.)  they  afibrd,  for  these  properly  belong  to  the  houses,  not  to  the  lands: 
and  still  more  especially,  if  they  are  conveniently  situated  for  enjoying  the  several  benefits 
which  the  commons  afford  in  their  wild  state.  And  whatever  a  common-right  house  is 
worth,  merdy  as  such ;  that  is  to  say,  whatever  it  will  let  or  sell  for,  over  and  above  a 
noncommon-right  house  of  the  same  intrinsic  value ;  it  certainly  ought  to  participate  in 
the  distribution,  according  to  such  extra  value. 

5502.  The  true  proportionate  shares  of  the  commonrright  lands  are  to  be  ascertained  on 
the  same  principle  ;  for  although  the  ancient  regulation  respecting  common-rights  may 
continue  in  force,  while  the  commons  remain  open  and  unappropriated,  it  would  be 
found  tzoublesome  or  unmanageable  as  a  rule  to  their  just  appropriation.  There  are  few, 
if  any,  commons  (of  common-field  townships  at  least)  that  now  afford  pasturage  in  summer 
for  all  the  stock  which  the  appropriated  lands  are  capable  of  maintaining  in  vrinter  ;•  so 
that  their  several  proportions  only  could  be  used :  and  these  proportions  may  be  calcoliitod 
with  much  greater  certainty  and  despatch  on  the  respective  rental  values  of  the  lands^ 
than  on  the  more  vague  and  troublesome  estimation  of  the  quantities  of  stock  tfaey 
would  winter,  which,  indeed,  would  be  best  calculated  by  the  rental  value  of  the  land. 
Consequently,  in  adopting  this  aa  the  basis  of  calculation,  the  andent  rule  is,  in  effect, 
complied  with.     (Blackstone,  book  iiL  c  xvL  sect  2.) 

5503.  But  although  each  common-^ht  occupier  has  a  fight  to  stodc  m  proportion  to  Ae 
productiveness  or  rental  tfalue  of  his  appropriated  lands,  every  one  could  not  do  this  with 
equal  profit,  and  of  course  could  not  receive  equal  bonefit  Lands  situated  on  the  side 
of  a  conunon  are  much  more  beneficial  in  this  respect,  than  lands  which  lie  a  mile  or  two 
from  it,  with  bad  roads  between  them  ;  and  it  is  the  real  advantage  which  an  occupier 
can  fairly  receive,  that  is  the  true  guide  in  the  partition,  which  consequendy  ought  to  be 
conducted,  not  on  the  rental  value  of  the  land,  abstracdy  considered,  but  on  this  and  its 
situation  with  respect  to  the  commonable  lands  jointiy.  In  other  words,  it  b  the  rental 
values  of  the  common-right  lands  while  the  commons  remain  open,  not  what  they  will 
become  after  the  commons  are  enclosed,  which  I  conceive  to  be  the  proper  groundwork 
of  appropriation. 

35Q4,  In  cases  where  commonable  lands  are  v^otfy  attached  to  manors,  and  not  common 
to  the  parish  or  township  in  which  they  are  situated,  as  in  forests  and  woodland  districts, 
the  selfsame  principle  of  distribution  is  applicable.  The  remainder  of  the  commons 
(afier  the  owners  of  abstract  rights  have  been  satisfied)  belong  to  the  common-right  lands 
and  houses ;  no  matter  whether  such  lands  and  houses  belong  to  copyhold  tenants 
exclusively,  or  to  copyholders  and  freeholder*  jointiy,  provided  the  immemorial  custom 
of  the  manor  make  no  distinction  in  their  respective  rights ;  the  well  established  customs 
of  manors  being  in  all  cases  rules  of  conduct,  and  unerring  gnides  to  commissioners. 
Here  may  be  said  to  end  the  greater  difficulties  aa  to  the  prindplea  of  appropriation  : 
the  rest  is  merely  technical ;  the  works  of  admeasurement,  estimate,  and  calculation,  — 
operations  that  are  familiar  to  professional  men  in  every  district,  and  want  nothing  but 
^plication  and  integrity  to  render  tfaem  suffidendy  complete. 

S505.  The  technical  routine  of  the  business  of  conducting  an  enclosure  is  as  follows :  — 
The  act  being  passed,  and  two  or  more  commiasioneBB  named,  tiiese  commissioncn  meet 
on  a  certain  day  at  a  certain  place  within  the  township  or  parish,  having  previously  given 
public  notice  of  their  intention.  The  chief  business  of  that  day  is  the  fixing  of  a  land 
surveyor  and  an  attorney  to  the  commission.  At  a  second  meeting  the  commieaioners, 
surveyor,  attorney,  and  some  of  the  prindpal  proprietors  or  their  agents,  attend  and  make 
a  general  perambulation  of  the  township,  in  order  to  point  out  to  the  surveyor  tlie  difikcnt 
properties,  with  their  limits,  fire  The  surveyor  now  proceeds  to  make  a  ooirect  map  of 
the  whole.  Tins  done,  the  commisaionerB,  attended  by  the  surveyor,  proceed  to  value 
each  separate  lot  or  piece;  and  having  done  this,  they  next  advertise  difoent  meetings  for 
the  purposes  of  hearing  the  rights  of  townsmen,  &c  Next  they  set  about  dividing  tlie 
lands  according  to  these  rights,  reserving  proper  roads  for  footpaths,  quarries,  grav^pHi^ 
weUs,  springs,  &c  for  public  purposes.  When  this  is  done,  and  set  out  on  ti^e  groundf 
contractors  are  next  employed  to  cany  the  whole  into  ex3Cution,  the  expense  of  wUdi 
and  also  of  the  commission  is  generally  paid  by  the  sale  of  a  part  of  the  lands* 
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Chap.  III. 
Ckoiee  cf  tke  Dememe  or  Site  fir  the  Proprietors  Beeidence, 

3S06,  The  matt  dairable  mhtationfir  the  mansion  of  the  owner  of  a  landea  estate  will, 
in  almost  evory  case,  be  somewhere  near  its  centre.  The  advantage  of  being  at  an  equal 
distance  from  every  part  of  the  boundaries ;  of  having  as  much  as  possible  on  every  side 
that  which  we  can  call  our  own  ;  of  not  being  overlooked  by  near  neighbours ;  and  of 
reposing  as  it  were  in  the  bosom  of  our  own  tenantry,  cottagers,  cattle,  and  woods ;  are 
obvious,  and  felt  by  every  one.  There  may  be  instances  where,  from  a  public  road 
passing  through  the  centre  of  an  estate,  or  of  a  town  or  village  there  situated,  or  mining 
works  carried  on,  and  similar  circulnstances,  it  may  not  be  desirable  to  form  a  central 
residence ;  but  such  cases  are  not  commcm,  and,  in  laying  out  an  estate  newly  iq>pn>- 
priated,  or  re-arranging  an  old  one,  may  always  or  very  generally  be  avoided.  It  may 
happen,  however,  that  an  estate  may  be  so  extensive,  or  its  surface  so  hilly  or  mountainous, 
that  a  central  situation  may  be  dispensed  with  for  other  advantages.  When  an  estate  is 
situated  near  an  extensive  lake^  at  the  foot  of  high  mountains,  or  includes  an  extent  of 
sea-shore,  it  will  generally  be  found  preferable,  in  point  of  effect  and  ei^oyment,  to 
place  the  mansion  near  these  interesting  features.  Proximity  to  the  sea,  though  it  be 
on  the  margin  of  our  estate,  can  never  be  offensive ;  for  if  the  ocean  does  not  belong  to 
us,  neither  does  it  belong  to  any  one  else :  nearly  the  same  thing  may  be  said  of  an  im- 
mense Iske,  which  at  least  is  for  the  greatest  part  devoid  of  risible  appropriation,  and 
the  same  thing  may  often  be  observed  of  rivers  and  mountains,  especially  if  the  latter  are 
of  a  savage,  or  wooded  character. 

S507.  Fmiout  other  circumstaneeB  must  also  be  taken  into  view,  in  fixing  on  the  situ- 
ation of  a  mansion  and  dnnesne ;  such  as  its  healthfulness,  prospects,  exposure,  water, 
the  nature  of  the  soil*  and  the  extent  of  territory. 

3508.  To  be  heaW^t  a  situation  should  in  almost  all  cases  be  somewhat  elevated  above 
the  adjoinii^  surface ;  and  though  this  cannot  be  the  case  with  respect  to  the  whole  of 
the  demesne  lands,  it  should  at  least  apply  to  the  spot  intended  for  the  dwelling-house. 
Even  a  level  atuation  is  oljectionable  in  point  of  health,  because^  when  the  usual 
plantations  have  grown  up  round  the  house^  they  tend  to  stagnate  the  air  and  generate 
moisture,  and  thus  deteroiiate  the  atmosphere  to  their  own  height,  which  generally  equals 
or  exceeds  that  of  the  house.  Besides,  a  flat  situation  can  never  have  riews  of  much 
beauty,  and  can  only  be  interesting  from  the  plants  or  other  ofcjects  immediately  under 
the  eye,  and  the  elevated  grounds  or  hills,  if  any,  in  the  extreme  distance.  On  an  ele- 
vated situation,  even  though  surrounded  by  trees  higher  than  the  house,  the  frequent  and 
varying  winds  will  always  prevent  the  stagnation  of  the  air,  and  sweep  away  the  moisture 
accumulated  from  the  evaporation  of  so  many  leaves. 

5509.  The  nature  of  the  soil  requires  to  be  attended  to,  even  with  a  riew  to  health. 
On  a  level,  a  gravelly  or  sandy  soil  is  generally  more  apt  to  generate  damp  in  the  lower 
parts  of  a  house,  than  a  clayey  soil ;  but  on  an  eminence  gravel  has  not  this  objection : 
in  the  former  case,  the  water  lodged  in  the  stratum  of  gravel  finds  its  way  from  all 
sides  to  the  excavation  made  for  the  foundations  of  the  house ;  in  the  latter,  the  dedirity 
on  every  side  carries  it  away.  Clay  not  too  adhesive,  chalk,  and  rock,  are  the  best 
surfaces  to  build  on  in  a  flat :  on  an  elevated  situation  any  soil  will  do ;  but  chalk,  rock, 
or  gravel,  is  to  be  preferred. 

5510.  Theprotpeott  from  the  immediate  site  of  the  mansion,  and  fitim  those  parts  of 
the  adjoining  grounds  which  will  be  laid  out  as  pleasure-ground,  or  recreative  walks, 
demand  some  consideration.  Such  prospects  should  consist  of  what  painters  call  middle 
and  third  distances,  bold,  distinct,  and  interesting ;  the  fore-ground,  or  first  distance,  being 
formed  by  the  artificial  scenery  of  the  pleasure-ground.  Noble  features  in  prospects 
are,  rivers,  lakes,  or  mountains :  interesting  ones  are,  churches  or  their  spires,  bridges, 
aqueducts,  ruins  of  ancient  casties  or  abbeys,  water-mills,  distant  towns  or  dties,  distant 
canals,  and  sometimes  roads,  &c. :  pleasing  rural  objects  are,  picturesque  cottages,  neat 
fiurmeries,  field  barns,  and  scnnetimes  dirtant  win^ills;  for  objects  offensive,  when 
near,  often  become  valuable  features  at  a  distance.  Something  depends  on  the  state  of 
drilisation  of  the  country,  and  its  general  character ;  the  sight  of  a  road,  sea-port, 
canal,  or  even  a  neighbouring  roansic  d,  would  be  preferred  to  most  others  in  many  parts 
of  Ireland,  Russia,  or  America. 

8511.  Tke  exponare  with  regard  tc  the  sun  and  the  prevailing  winds  of  a  country, 
also  requires  attention.  It  was  the  a;stom  of  former  times,  in  the  choice  of  domestic 
situations,  to  let  comfort  and  convenience  prevail  over  every  other  consideration.  Thus 
the  andent  baronial  castles  were  built  on  the  summits  of  hills,  in  times  when  defence 
and  security  suggested  the  necessity  of  pladng  them  there,  and  difiiculty  of  access  was 
a  recommendation :  but  when  this  necessity  no  longer  existed  (aa  mankind  are  always  apt 
to  fly  from  one  extreme  to  the  other),  houfK>s  were  universally  erected  in  tlie  lowest  situ- 
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ations,  with  a  prol>able  design  to  avoid  those  inconveniences  to  which  lofty  positions  had 
been  subject ;  hence  the  frequent  sites  of  many  hurge  mansions,  and  particuUu*ly  abbeys 
and  monasteries,  the  residence  of  persons  who  were  willing  to  sacrifice  the  beauty  of 
prospect  for  the  more  solid  and  permanent  advantages  of  habitable  convenience ;  amongst 
which,  shelter  from  wind,  and  a  supply  of  water  for  store  fishponds,  were  predominant 
considerations.  (Enquiry,  f  c.  by  Repton,  p.  83.)  In  hilly  countries,  or  in  any  country 
where  the  suriace  is  varied,  the  choice  is  neither  made  in  the  bottoms  {Jig.  532.  a)  nor  on 


the  summits  of  hills  (c),  but  generally  on  knolls,  or  on  the  south  or  south-east  side  of 
considerable  eminences  (6),  upon  an  elevated  platform,  either  natural  or  raised  by  art 
from  the  earth  of  the  foundations  ;  and  the  rising  grounds  behind  (d)  are  planted  both 
for  effect  and  shelter. 

3512.  The  pronmity  of  water  is  essential  to  the  comfort  of  every  country  residence. 
Where  there  are  none  in  springs  or  surface  streams,  it  may,  indeed,  lye  collected  firom  the 
roofs  of  buildings  and  otherwise,  and  filtered,  and  preserved  sweet  and  cool  in  tanks 
underground ;  but  supplies  obtained  in  this  way  are  precarious  and  expensive,  and  the 
water  is  inferior  to  that  obtained  IVom  the  soil  by  contiguous  wells,  or  IVom  a  distance 
by  pipes  or  drains.  Water  is  also  extensively  required  in  country  residences  for  the  use 
of  gardeners,  sometimes  for  fishponds ;  at  a  moderate  distance,  and  on  a  lower  level, 
it  is  always  desirable  in  considerable  quantity  for  the  purpose  of  forming  artificial  lakes, 
or  river-like  reservoirs.  Few  home  features  are  finer  than  where  the  bouse  is  situated 
on  a  knoll  which  slopes  down  on  two  or  more  sides  to  one  encircling  piece  of  water. 
0^.  533.) 
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3513.  The  nature  of  the  «otf  is  a  consideration  inferior  to  the  others,  because  all  bad 
soils  are  susceptible  of  great  improvement ;  but,  still,  it  should  be  taken  into  consider- 
ation along  with  other  objects.  A  soil  retentive  of  surfi^e  water,  such  as  some  clayey 
and  soft  peaty  soils,  is  the  worst,  as  it  is  alwasrs  unpleasant  to  walk  on  after  rains,  and 
easily  pocurhed  by  cattle  and  horses.  Such  soils  also  require  more  expense  in  drainage 
and  roads,  and  are  much  less  suitable  for  garden  and  farm  culture,  than  firmer  soils, 
and  such  as  are  naturally  friable  or  dry. 

3514.  The  tubtoU  is  sometimes  of  more  importance  than  the  soil ;  for  the  former  in 
genera]  can  only  be  improved  by  draining,  and  subsoils  differ  matoially  in  their  sus- 
ceptibility of  this  improvement.  A  bad  subsoil  is  an  effectual  barrier  to  the  thriving  of 
timber  trees ;  and  as  these  constitute  the  finest  ornament  of  every  country  seat,  the  im- 
portance of  choosing  a  subsoil  either  natiuvUy  congenial  to  them,  or  capable  of  being 
rendered  so  by  art,  is  sufficiently  obvious.    ^ 
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3515.  Where  the  twrfiue'toU  u  dry  and  poor,  but  on  a  dry  Bubcoil,  and  all  other  m" 
cumstances  are  favourable^  it  may  often  be  desirable  for  a  proprietor  to  fix  on  such  a 
situation  for  his  demesne ;  because  such  a  surface  is  probably  among  the  least  valuable 
as  farm  lands,  because  land  to  be  laid  out  as  a  park  is  not  required  to  be  rich,  and  because 
it  will  not  be  difficult  to  ameliorste  ail  that  part  wanted  as  farm  and  garden  ground. 

3516.  The  extent  that  thouid  be  kept  as  a  dememe  is  more  easily  determined  than  any 
of  the  foregoing  points.  The  general  wealth  of  the  proprietor,  and  his  style  of  livingf  are 
here  the  lesding  guides.  The  extent  of  the  demesne  may  bear  very  different  relations  to 
the  extent  of  the  estate ;  because  the  proprietor  may  have  other  estates  and  other  sources 
of  wealth.  He  may  have  chosen  a  small  estate,  on  which  to  fix  his  residence,  from  its 
local  advantages ;  or  he  may  prefer  a  small  demesne  on  a  large  estate,  from  his  style  of 
life  and  the  habits  of  his  esteblishment. 

3517.  The  jwrk,  in  general,  occupies  much  the  largest  part  of  the  demesne  lands.  In 
a  civilised  and  populous  closely  cultivated  country,  like  Britain,  nothing  can  be  more 
noble  than  a  large  forest-like  park  surrounding  the  mansion.  In  partially  cultivated 
countries,  or  open  field  countries,  it  is  less  imposing ;  and  in  countries  scarcely  appro- 
priated and  but  thinly  distributed  with  spots  of  culture,  the  park  becomes  a  less  noble 
feature,  and  less  a  mark  of  wealth  and  distinction  than  a  well-hedged  and  regularly 
cropped  farm. 

3518.  The  apparent  extent  of  a  park  depends  much  less  on  its  contents  in  acres,  than  on 
the  inequalities  of  its  surface,  the  disposition  of  its  woods  and  waters,  and  the  conceal- 
ment or  unobtrusiveness  of  its  boundaries.  An  extensive  fiat,  surrounded  by  a  belt,  and 
interspersed  with  dumps,  may  be  great,  but  can  hardly  be  felt  as  grand  or  interesting 
by  any  but  the  owner :  the  acres  it  occupies  will  be  guessed  at  by  hundreds,  and  the 
estimate  will  generally  be  found  to  fidl  short  of  the  re^ty.  On  the  other  hand,  a  hilly 
park,  ingeniously  wooded,  with  a  piece  or  pieces  of  water,  and  probably  rocks,  bridges,  and 
other  objects,  will  iq>pear  to  a  stranger  of  much  greater  extent  than  it  really  is,  and  seta 
rational  estimate  at  defiance :  such  a  park  is  certainly  much  more  grand  and  picturesque 
than  one  of  mere  **  bulk  without  spirit  vast.** 

3519.  The  home  or  demesne  Jarm  and  farmery  will  be  regulated  in  extent  and  style  of 
cultivation  by  the  wants  and  wishes  of  the  proprietor.  It  is  sometimes  a  determiiuito 
space  in  the  least  picturesque  part  of  the  demesne ;  and  sometimes,  the  greater  part  of 
^e  park  is  brought  in  succession  under  the  plough  and  the  sickle. 

35SO.  The  kitchen-garden  is  the  next  and  only  remaining  large  feature  in  the  demesne  t 
it  is  generally  pUu:ed  near  the  house  and  stable  offices,  so  as  to  have  a  convenient  and 
unobtrusive  commtmication  with  the  kitehen  court,  and  the  livery-stable  dung  heap. 

3531.  The  jfietuure-groundt  or  lawn  and  shrubbery,  often  surrounds  the  house,  offices, 
and  kitchen-garden ;  and  sometimes  embraces  them  only  on  two  or  three  sides. 

3522.  The  details  of  all  these  and  other  parte  of  the  demesne  belong  to  landscape^ 
gardening  and  architecture,  and  require  no  further  notice  in  this  woik.  (See  Eneye*  ef 
Card,  part  liL  book  iv.) 


Chap.  IV. 

Formation  and  Management  of  Roads, 

3523.  Tfte  advantages  of  good  roads  are  so  obvious  and  so  generally  acknowledged,  as  to 
need  no  comment.  Roads,  canals,  and  navigable  rivers,  have  been  justly  called  the  veins 
and  arteries  of  a  country,  through  which  all  improvemento  fiow.  The  Romans,  aware 
of  their  importance,  both  in  a  military  and  civil  point  of  view,  constructed  them  from 
Rome  to  the  utmost  extent  of  their  empire.  With  the  dismemberment  of  that  empire, 
the  roads  became  neglected,  and  continued  so  during  the  dark  ages.  In  modem  times 
attention  was  first  paid  to  them  on  a  large  scale  by  the  government  of  France,  in  the 
seventeenth  century  ;  -  — 
the  middle  of  the  eig 
making,  in  several  <  , 
This  produced  An  Enquiry  into  the  State  of  the  Pvblic'Roads,  by  the  Rev.  H.  Homer,  &c. 
1767,  which  may  be  considered  as  the  origin  of  scientific  research  on  the  art  of  road- 
making  in  England. 

3524.  In  Scotland^  the  first  turnpike  act,  as  we  have  seen  (771.),  was  passed  in  1750; 
since  which  period  existing  public  roads  have  been  improved,  and  many  new  ones  formed : 
but  the  great  impulse  there  was  given,  after  the  act  for  abolishiiig  heritable  jurisdictions, 
by  the  money  advanced  by  government,  and  the  able  military  engineers  sent  f5rom  England 
to  conduct  the  roads  in  the  Highlands.  The  appearance  in  Britain,  about  this  time,  of 
a  new  order  of  professional  men,  under  the  name  of  civil  engineers,  also  contributed  to 
the  same  effect. 
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3525.  In  Ireland,  very  little  attention  was  paid  to  the  art  of  roadUmaking  before  tbe 
establishment  of  the  Dublin  Society ;  but  the  subject  was  treated  of  in  the  early  volumes 
of  their  TruMactioni,  and  some  useful  instructions  there  given,  as  it  is  generally  under- 
stood, by  R.  L.  Edgeworth ;  and  the  surface  as  well  as  substrata  of  that  country  being 
singularly  favourable  for  roadUmaking,  the  art  soon  began  to  make  considerable  progress. 
This  was  greatly  owing  to  the  exertions  of  Edgeworth,  well  known  as  a  scientific  engineer, 
and  as  the  author  of  a  tract  on  roads  published  in  1810. 

S526.  The  extraordinari/  {increase  of  toU  duties  in  England,  having  been  felt  as  a  very 
heavy  burthen  by  the  landed  interest  during  the  last  twenty  years,  has  drawn  the  attention 
of  yarious  persons  to  the  subject  of  roads,  and  given  rise  to  important  improvements, 
both  in  laying  them  out,  and  in  forming  and  repairing  them.  By  far  the  most  useful  of 
these  may  be  conudered  the  mode  of  forming  practised  since  1816,  by  L.  M*Adam  of 
Bristol ;  for  which  its  author  was  rewarded  by  parliament.  TThat  mode  is  now,  vrith  more 
or  less  variation,  adopted  in  a  considerable  number  of  districts  in  the  three  kingdoms,  and, 
together  with  the  attention  and  emulation  it  excites,  promises  to  effect  an  entire  revolution 
in  the  state  of  the  public  roads  every  where.  At  the.  same  time  it  is  but  candid  to  state, 
vrith  Paterson  of  Montrose,  author  of  two  tracts  (1819  and  1822)  on  the  subject,  that  in 
many  districts  a  considerable  improvement  had  taken  place,  previously  to  the  time  of 
M*  Adam,  in  the  state  of  the  roads,  simply  from  a  greater  attention  being  made  to  keep 
them  dry  by  under*dnunage,  to  break  the  stones  small,  and  constantly  to  obliterate  the 
ruts. 

3527.  But  M*Adam*s  plan  of  making  roads  promises  to  be  valuable  as  a  substitute  for 
pavement  or  causeways  in  towns ;  at  tlie  same  time  its  value,  as  compared  with  the  most 
improved  methods  of  paving,  cannot  be  considered  as  finally  determined. 

3528.  In  the  follotving  view  of  the  present  state  of  knowledge  as  to  roads  we  shall  avoid 
entirely  that  part  of  the  subject  wliich  relates  to  national  or  parochial  management,  and 
confine  ourselves  to  the  kinds,  the  direction  or  line,  the  form,  the  miterials,  the  execu- 
tion, and  the  repairs. 

Sect.  I.     Different  Kinds  of  Roads* 

3529.  Though  all  roads  agree  in  being  tracks  of  passage  from  one  jxnnt  to  another,  yet 
they  differ  in  their  magnitude,  construction,  and  other  modes  of  adaptation  for  that  pur- 
pose.    Most  good  roads  consist  of  two  parts ;  one  "  metalled  *'  or  coated  with  stones  for 

534  o  vvttr  ^®    ^'^   ^^  carriages   and  horses 

(Jig.  534.  a)  ;  anoUicr  of  common 
earth  or  soU,  as  a  border  to  the 
metalled  part  (6),  or  for  the  use  of 
pedestri^ps;  aijd  probfbly  a  footpath  for  the  latter  (c).  Several  kinds  of  roads  are  distin- 
guished by  the  relative  proportions  of  these  two  parts ;  but  some  also  are  characterised 
by  other  circumstances. 

^  3530.  National  roads,  or  highways,  are  such  as  communicate  between  the  capital 
dties  and  sea-ports  oi  a  country,  and  are  those  of  the  greatest  magnitude.  In  Britain, 
the  metalled  part  of  such  roads,  where  they  are  most  fr^uented,  as  within  a  few  miles  of 
large  towns,  is  from  30  to  50  and  even  to  60  feet  wide,  with  footvrays  on  each  side  of 
IS  feet  yide'pr  upwards,  and  in  no  case  is  the  metalled  part  of  the  road  narrower  than 
90  feet;  tliat  width  being  requisite  to  admit  of  one  loaded  waggon  passing  another. 
Many  or  most  of  these  narrower  national  roads  are  without  footpaths,  and  often  want  a 
sufficient  borde^yig  of  earth  road,  or  footpath. 

3531.  J^4Z9*odlMulNMuif  may  be  considered  as  secondary  highways,  deriving  their  name 
from  the  ^rcmnstance  of  being  made  and  supported  by  the  parish  in  which  they  are 
situated ;  whereas  the  others  are  the  work  of  government,  or  of  the  counties  in  which  they 
are  situated,  and  are  supported  by  tolls  levied  on  carriages  and  animals  passing  over  them. 

3532.  Lanes  ore  parish  or  private  roads,  generally  narrow,  and  ofWn  either  not  me- 
talled at  all,  or  very  imperfectly  so ;  sometimes  they  are  called  drUt-ways,  but  that  term 
is  more  properly  applied  to  the  green  or  unmetalled  space  which  runs  parallel  to  any* 
made  road,  for  the  passage  of  flodcs  and  herds. 

3533.  EaUOe  roads  arc  sucli  as  are  mode  by  landed  proprietors  on  their  own  territory, 
for  the  purpose  of  intercommunication  and  connection  with  public  roads. 

3534.  Afdrm-Toad  is  either  one  which  leads  to  a  farmery,  from  a  public  road,  or  which 
leads  from  tlie  farmery  to  different  parts  of  the  farm.  Such  roads  are  never  narrower 
than  16  feet,  to  admit  of  frivo  carnages  passing  each  other ;  but  they  are  often  only  half 
metalled,  pixisciitiug  a  turf  road  for  summer,  dry  weather,  and  for  empty  carriages  and 
foot  passengers,  and  a  metalled  or  winter  road  for  vvinter  and  loaded  carriages.  In  a 
road  from  a  highway  to  a  farmery,  St  may  often  be  advisable  to  place  the  metalled  road  in 
the  middle,  and  keep  the  earth  road  at  each  side,  on  account  of  admitting  the  sun  and 
air  more  readily  to  the  metalled  road ;  but  in  roads  within  a  farm,  it  is  found  a  great 
roovcnience  in  carting  out  manure  or  bringing  home.produce,  for  the  loaded  carts  to  have 


Book  11. 


KINDS  OF  ROAD& 


569 


uninterrupted  poMcarion  of  the  metalled  roed,  end  the  others  of  the  earth  road.     In 
many  cases,  fium  roads  of  this  description  are  only  metalled  in   the  hone  tracks 

(Jig.  535.  a)  and  wheel  ruts 
535  (ftc),  which,  on   dry  firm- 

bottomed  land,  and  with  care- 
ful preservation,  is  found  to 
answer  very  well. 

3535.    Open  firm   roads, 

'^Beatson  observes,  should  be, 

c*        **  '''UliSlB^        as  much  as  possible,  placed 

on  the  headlands  of  the  fields ;  that  is,  the  portion  of  land  adjacent  to  the  hedge,  on  which 

the  plough  b  turned ;  and  every  opportunity  should  be  taken  of  placing  gates,  so  that  either 

SS6  *i^c  o^  *  hedge  may  be  used  as  a  road  {fig.  536.),  to 

avoid  driving  over  a  field  in  tillage.     This  may  be 

Tm^ily  effected  by  a  few  gates  being  placed  in  the  line 

'ut'  the  headland  or  nearly  so,  and  not  too  near  each 

-  hedge  or  to  each  other,  so  that  a  waggon  may  easily 

~  drive  through  them  on  the  right  or  lefl,  as  the  crops 

~  may  require ;  a  few  hurdles  (a)   may  guard  each 

I  fit  t'l  in  grain  alternately,  and  will  furnish  a  useful 

^f^jJi  or  enclosure  to  detain  sheep,  colts,  &c 

'      ;^536.   Horse  roads  are  paths  for  the  transit  of 

I^iiitL^le  horses  with  a  rider,  or  a  back  load :  tliey  ara 

roiiimonly  of  earth,  and  from  six  to  ten  feet  wide: 

tiiL'  statute  width  is  eight  feet. 

:  -537.  Footpaths  are  tracks  for  pedestrians ;  some- 
times metalled  to  the  width  of  three  or  four  feet; 
b  ji  often  of  the  natural  surface. 

:  '538.  Paved  roads  are  of  tlirce  kinds :  those  with 
MrikiJl  stones,  or  causeways,  which  are  most  common; 
thi^ie  w^ith  large  blocks  of  stone,  or  what  is  called 
Odiilar  pavement ;  and  those  with  sections  of  timber 
trees.  The  first,  though  almost  peculiar  to  towns,  yet  form  the  whole  of  the  metalled 
road  in  some  cases  of  country  roads  ;  and  in  others  a  space  of  ten  or  twelve  feet  in  the 
middle,  or  at  each  side,  is  causewayed  for  the  use  of  the  heavier  carriages.  Broad  stones 
are  sometimes  used  for  covering  part  of  a  road,  destined  for  the  greatest  part  of  the  traf- 
fic, or  for  forming  wheel  tracks.  In  the  latter  case  they  arc  always  squared  or  regularly 
jointed,  but  in  the  former  the  most  irregular  forms  may  be  used.  Timber  causewaying  is 
only  used  in  entrance  courts  to  town  mansions,  for  the  sake  of  avoiding  the  noise  made 
by  the  wheels  of  carriages  and  horses'  feet  on  stone ;  or  on  suspension  bridges,  for  the 
sake  of  lightness.  For  these  purposes  timber  paving  is  excellent,  and  lasts  for  a  very 
long  time.  On  the  Continent,  fir  timber  is  used  for  this  sort  of  paving ;  but  oak  or 
larch  would,  no  doubt,  last  longer. 

3539.  Street  roads  with  sttme  tracks  (Jig.  537.)  have  been  proposed  by  Mr.  Stevenson, 
a  distinguished  engineer.     These  tracks  may  either  be  laid  in  connection  with  common 


"^^m 


or  rubble  causeway  (a),  or  with  common  road  metal  (6).     Mr.  Stevenspn  proposes  to 
lay  these  stone  tracks  upon  a  firm  foundation,  if  not  throughout  the  whole  extent  to 


570  PRACTICE  OF  AGRICULTURE.  Part  111. 

our  principal  roads,  at  least  upon  all  their  acclivities  which  exceed  a  greater  rise  than  at 
the  rate  oif  1  perpendicular  to  26  horizontal  feet ;  —  an  undulating  fine  of  road  which 
obliges  the  carrier,  iu  most  instances,  to  modify  his  load  to  one  half  of  what  his  horse 
can  take  along  the  more  level  parts.  It  is  likewise  proposed,  that  the  leading  streets  of 
all  towns  and  villages  situate  upon  the  principal  highways  should  be  laid  with  theae 
stone  tracks.  The  traveller  would  then  glide  smoothly  along,  instead  of  being  accom- 
panied with  a  thundering  noise  and  jolting  motion  most  unpleasant  to  himself  and  the 
inhabitants  of  the  respective  places  t^ugh  which  he  ] 


354a  The  adwaiUaget^tlone  tradtt  te  roadt  *'  cannot  be  better  exempUfled  than  by  notioing  an  experi- 
ment made  in  preaence  of  some  of  the  Directon  of  the  Forth  and  Cl^  Canal  Company,  upon  a  let  of 
cast-iron  tracks,  laid  upon  an  acclivity  rising  at  the  rate  of  about  1  in  15  to  Port  Dundaa,  near  Glasgow. 
Here  one  horse  actually  drew  up  a  load  of  three  tons  on  a  cart  weighing  nine  cwt  1  n  this  case,  the  hone 
proceeded  op  hill  without  much  apparent  diflicuUy  till  he  reached  the  top.  and  was  about  Co  enter  on  the 
common  causeway,  when  he  could  proceed  no  further,  although  the  road  had  now  become  level  The 
carters  frequenting  this  road  agree  that  their  horses  had  formerly  greater  difficulty  in  taking  up  twenty, 
four  cwt  on  the  causeway,  than  was  now  experienced  with  three  tons.  How  great,  therefore,  must  be  the 
beneflcial  eflfects  of  such  an  immense  acquisition  of  power,  as  even  the  partiallntroduction  of  wheel-tracks 
is  calculated  to  ailbrd  to  the  txmtlic  of  the  country  !'^ 

S5I1.  Mr.  Stvart  Menteaik  tff  Qo§ebHm  **  has  had  single-hone  waggons  with  four  wheels  applied  to  the 
ordinary  purposes  of  his  estate.  Tbece  waggons  are  constructed  upon  the  principle  of  those  of  Switserland ; 
they  are  ten  cwt  on  which  a  horse,  weighing  about  eleven  cwt,  takes  a  load  of  thirty  cwt  between  Edin. 
burgh  and  Clotebum,  a  distance  of  sixty^slx  miles.  This  gentleman,  whose  knowledge  in  such  matters  is 
extensive,  estimates,  that  if  wbeeUtracks  were  laid  upon  the  principal  acclivities  of  the  road,  as  above 
recommended,  his  horses  could  work  with  a  load  of  about  two  tons.'*  {SteKtuom**  PUm/itr  Ttaek  Boa49. 
Edin.  4ta  1886,  p.  4.) 

5542.  Planked  roads  are  formed  over  morasses ;  or  in  particular  cases  by  laying  down 
a  flooring  of  flanks,  on  which  carriages  pass  for  temporary  purposes.  A  pennanent  kind 
of  road  of  this  description  has  been  made  by  weaving  (or  wattling)  an  endless  hurdle  of 
the  breadth  of  the  road,  and  covering  it  with  a  coating  of  gravel  or  broken  stones.  The 
advantage  of  this  mode  is,  that  the  road  may  be  made  on  a  bog  before  the  substratum 
dries,  and  even  if  it  is  so  soft  as  not  to  bear  a  man.  By  tlie  time  the  hurdle  rota,  the 
base  vrill  be  consolidated  and  fit  to  bear  any  thing. 

5543.  Rail  roadt  are  roads  exclusively  for  the  use  of  carriages,  and  are  characterised  by 
a  rail,  coounonly  of  iron,  but  sometimes  of  wood  or  stone,  laid  along  the  track  of  each 
wheel,  in  order  to  produce  the  effect  of  a  perfectly  even  surface.  There  is  also  a  recent 
invention  of  this  kind,  naped  a  suspension  railway,  which,  under  particular  circumstances, 
promises  very  considerable  advantages.  In  general  the  carriages  for  such  roads  have 
their  wheels  low,  and  of  a  particular  construction  to  fit  the  rails ;  but  in  some  cases  the 
rails  have  grooves  for  the  use  of  common  narrow  wheels.  Such  roads  are  almost  ex- 
clusively in  use  at  coal  and  other  great  mineral  works ;  but  it  has  lately  been  proposed 
to  introduce  them  as  side  roads  to  tlie  more  public  highways,  for  the  purpose  of  loco- 
motive steam-engineS)  and  it  seems  highly  probable  that  this  may  be  done  before  long  on 
several  of  our  main  roads.    (See  Sect.  V.) 

Sect.  II.     Line  of  Direction,  or  loj/ing  out  of  Roadt, 

5544.  Before  carriaget  of  burthen  were  in  ute,  little  more  was  required  than  a  path  upon 
bard  ground,  that  would  bear  horses.  All  marshy  grounds  were  therefore  shunned ;  the 
fords  of  rivers  were  resorted  to,  and  the  inequality  or  circuit  of  the  road  was  of  much  less 
consequence,  that  when  carriages,  instead  of  pack-horses,  began  to  be  employed.  When 
carriages  were  first  employed,  Uiey  probably  were  light  and  narrow,  and  did  not  require  to 
have  roads  of  any  considerable  breadth  or  firmness ;  and  when  roads  had  once  been  thus 
traced,  indolence  and  habit  prevented  any  great  exertions  to  lay  them  out  in  better  lines, 
or  to  repair  them  in  any  manner  beyond  what  present  convenience  absolutely  required. 
When  heavier  carriages  and  greater  traffic  made  wider  and  stronger  roads  necessary,  the 
ancient  track  was  pursued :  ignorance  and  want  of  concert  in  the  proprietors  of  the 
ground,  and,  above  all,  the  want  of  some  general  effective  superintending  power,  conti- 
nued this  wretched  practice.  {Edgewortk  on  Roadt,  p.  3.)  At  length  turnpikes  were  es- 
tablished, and  laws  passed  investing  magistrates  with  authority  to  alter  established  lines,  so 
that  now  the  chief  obstacle  to  the  improvement  of  the  lines  of  public  roads  is  the  expense. 

3545.  In  iaying  out  roads,  a  variety  of  drcimistances  require  to  be  taken  into  consi- 
deration ;  but  the  principal  are  evidently  their  line  or  direction,  and  its  inclination  to  the 
horizon. 

3546.  The  most  perfect  Une,  according  to  Marshal,  is  that  which  is  straight  and  level. 
But  this  is  to  be  drawn  in  a  country  only  which  is  perfectly  flat,  and  where  no  obstruc- 
tions lie  in  the  way ;  — joint  circumstances  that  rarely  happen.  Where  the  face  of  the 
country,  between  two  poinU  or  phices  to  be  connected  by  a  road,  is  nearly  but  not  quite 
level,  by  reason  of  gentle  swells  which  rise  between  them,  a  straight  line  may  be  perfect, 
—  may  be  the  most  eligible  under  these  circumstances :  but  where  the  intervening 
country  is  broken  into  hill  and  dale,  or  if  one  ridge  of  hill  only  intervenes,  a  straight 
line  of  carriage  road  is  seldom  compatible  vrith  perfection.  In  this  case,  which  is 
nearly  general,  the  best  skill  of  the  surveyor  lies  in  tracing  the  midway  between  the 
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stFBigfat  and  the  level  line.  The  line  of  perfection,  for  agricultunl  purposes,  is  to 
be  olculated  by  the  time  and  exertion,  jointly  considered,  which  are  required  to 
convey  a  given  burthen,  with  a  given  power  of  draught,  from  station  to  station.  On  great 
public  roads,  where  expedition  is  a  principal  object,  time  alone  may  be  taken  as  a  good 
criterion. 

5547.  According  to  SUvenmntt  **  although  in  road-making  the  line  of  direction  must 
always  be  subordinate  to  the  line  of  draught,  yet  the  fiirmer  is  notwithstanding  of 
importance,  both  as  it  regards  the  safety  of  the  traveller,  and  the  trackage  of  the  load. 
Independently  of  the  numerous  accidents  which  occur  from  the  sudden  collision  of 
carriages  travelling  at  speed  upon  a  tortuous  line  of  road,  it  were  even  better  to  gu  up  a 
moderate  acclivity,  than  to  introduce  numerous  turns,  which,  to  a  certain  extent,  are  not 
leas  detrimental  to  the  effinrtive  power  of  the  horsey  than  the  uphill  draught.  Every 
turn  in  the  road,  which  ultimately  amounts  to  a  right  angle,  does,  in  effect,  suppose  the 
carriage  to  have  been  brought  from  a  state  of  motion  to  a  state  of  rest,  and  from  rest  to 
motion  again.  Turns  in  a  road,  where  they  are  unavoidable,  ought  to  be  formed  on 
curves  of  as  large  a  radius  as  the  situation  will  admit.  There  ought,  in  laying  out  a 
road,  to  be  a  kind  of  compensating  balance  between  the  Unes  of  direction  and  draught ; 
and  wherever  weighty  reasons  occur  for  varying  the  direct  line,  such  as  an  acclivity  to  be 
avoided,  more  proper  soil  to  be  obtained,  Uie  avoiding  of  valuable  property,  or  the 
including  of  a  village  or  town,  — where  such  motives  present  themselves,  the  judgment 
of  the  engineer  will,  of  course,  be  exercised  in  varying  tlie  line  of  direction.**  {Ed.  £nc. 
an.  Roods.) 

5548.  A  regular  method  of  finding  out  the  true  Une  of  road  between  two  stations,  where 
n  blank  is  given,  and  where  there  is  no  other  obstruction  than  what  the  surface  of  the 
ground  to  be  got  over  presents,  is  to  ascertain,  and  mark  at  proper  distances,  the  straight 
Une,  which  is  the  only  certain  guide  to  the  surveyor.  If  tlie  straight  line  be  found  to 
be  ineligible,  each  mark  becomes  a  rallying  point,  in  searching  on  either  side  of  it  for  a 
better.  If  two  lines  of  equal  fi^ility,  and  nearly  of  equal  distance  from  the  straiglit  line, 
present  themselves,  accurate  measurements  are  to  determine  the  choice.  If  one  of  the 
best  two  lines  which  the  intervening  country  affords  is  found  to  be  easier,  the  other 
shorter,  the  ascent  and  the  distance  are  to  be  jointly  considered ;  the  exertion  and  the 
time  required  are  to  be  duly  weighed. 

3549.  The  nature  of  the  ground,  the  source  ofmateriaUt  and  the  comparative  expense  of 
forming  the  road,  by  two  doubtful  lines,  as  well  as  their  comparative  exposure,  are  also 
to  be  taken  into  consideration.  Although,  in  some  places,  Paterson  observes,  it  may  be 
of  little  consequence^  either  to  the  traveller  or  to  the  public  in  general,  which  way  the 
bendings  are  turned,  provided  the  level  is  nearly  obtained,  yet  a  great  deal  may  depend 
upon  those  turns  or  bendings  for  the  real  benefit  and  advantage  of  the  road.  In  bend- 
ing it  one  way,  you  may  have  no  metals  that  will  stand  any  fatigue,  unless  at  a  great 
distance  and  expense ;  while,  in  turning  it  the  other  way,  you  may  have  metals  of  the 
very  best  quality  in  the  immediate  vicinity.  In  the  one  way,  too,  you  may  be  led  over 
ground  of  a  wet  bottom,  where,  even  with  twelve  or  fourteen  inches  deep  of  metals,  there 
would  be  difficulty  in  keeping  a  good  road ;  while,  in  the  other,  you  may  have  such  a  dry 
bottom,  that  the  road  would  be  much  easier  upheld  with  seven  or  eight  inches  of  metals. 
So  that  ihe  track  that  may  appear  most  eligible  to  the  eye,  at  first  sight,  may  not  always 
be  the  one  that  should  be  adopted.  **  A  combination  of  all  the  requisites  I  have  already 
mentioned  should  be  studied,  as  fkr  as  possible ;  and  where  these  cannot  be  found  all  to 
unite,  the  one  possessing  the  most  of  these  advantages,  and  subject  to  no  other  material 
objection,  should,  of  course,  be  adopted.**     (  Treatise  on  Roadh  p.  19.) 

3550.  Roads,  Edgeworth  observes,  should  be  laid  out  as  nearly  as  may  he  in  a  straight 
line;  but,  to  follow  with  this  view  the  mathematical  axiom,  that  a  straight  line  is  the 
shortest  that  can  be  drawn  between  two  points,  will  not  succeed  in  making  tlie  most 
commodious  roads :  hills  must  be  avoided,  towns  must  be  resorted  to,  and  the  sudden 
bends  of  rivers  must  be  shunned.  All  these  circumstances  must  be  attended  to ;  there- 
fore a  perfectly  straight  road  cannot  often  be  found  of  any  great  length.  It  may,  perhaps, 
appear  surprising,  that  there  is  but  little  difference  in  tlie  length  between  a  road  that  has 
a  gentle  bend,  and  one  that  is  in  a  perfectly  straight  line.  A  road  ten  miles  long,  and 
perfectly  straight,  can  scarcely  be  found  any  where ;  but  if  such  a  road  could  be  found,  and 
if  it  were  curved,  so  as  to  prevent  the  eye  from  seeing  further  than  a  quarter  of  a  mile  of 
it,  in  any  one  phice,  the  whole  road  would  not  be  lengthened  more  than  one  hundred 
and  fifty  yards.  It  is  not  proposed  to  make  serpentine  roads  merely  for  the  entertain- 
ment  of  travellers ;  but  it  is  intended  to  point  out,  that  a  strict  adherence  to  a  straight 
line  is  of  much  less  consequence  than  is  usually  supposed ;  and  that  it  will  be  frequently 
advantageous  to  deviate  from  the  direct  line,  to  avoid  inequalities  of  ground.  It  is 
obvious,  that,  where  the  arc  described  by  a  road  going  over  a  hill,  is  greater  than  that 
which  is  described  by  going  round  it,  the  circuit  is  preferable ;  but  it  is  not  known  to 
every  overseer,  that  within  certain  limits  it  will  be  less  laborious  to  go  round  the  hill. 
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though  the  circuit  should  be  much  greater  than  that  which  would  be  made  in  crossing 
the  hill.  Where  a  hill  has  an  ascent  of  no  more  than  one  foot  in  thirty,  the  thirtieth  part 
of  the  whole  weight  of  the  carriage,  of  the  load,  and  of  the  hones,  must  be  lifted  up, 
whilst  they  advance  thirty  feet.  In  doing  this,  one  thirtieth  part  of  the  whole  load  coo^- 
titluaHy  resists  tlie  horses*  draught ;  and  in  <famwing  a  waggon  of  «z  tons*  weight,  a 
resistance  equal  to  the  usual  force  of  two  horses  must  be  exerted. 

3551.  A  perfectty  Itvd  road  it  not  ohms  the  best  fir  every  tpecieicfdnmg^  Slight 
and  short  alternations  of  rising  and  falhng  ground  are  serviceable  to  hones  moving 
awiftiy ;  the  horses  have  time  to  rest  their  lungs,  and  different  muscles :  and  of  thia 
experienced  drivers  know  well  how  to  take  advantage.  Marshal  concurs  in  this  opinion, 
and  also  Walker,  Telford,  and  most  engineers ;  and  PMereon  considers  that  it  would  not 
be  proper  to  line  a  road  upon  a  perfect  levc^  even  to  the  length  of  one  mile  together, 
although  it  could  be  quite  easily  obtained.  It  is  a  fact,  he  says,  well  known  to  most 
people,  at  least  every  driver  of  loaded  carriages  knows  by  experience,  that  where  a  horse, 
dragging  a  load  over  a  long  stretch  of  mad,  quite  level,  wiU  be  exhausted  with  fiuigue, 
the  same  length  of  a  road,  baving  here  a  gentle  acclivity,  and  there  a  declivity,  will  not 
fatigue  the  animal  so  much,  "nils  is  easily  accounted  for.  On  a  road  quite  level,  the 
draught  is  always  the  same,  without  any  relaxatioh :  but  on  a  gentle  ascent,  one  of 
his  powers  is  called  into  exercise;  on  the  descent,  another  of  his  powers  is  called 
into  lictlon,  and  he  rests  ihnn  the  exercise  of  the  former.  Thus  are-  bu  dafferent  mua- 
cular  powers  moderately  exercised,  one  after  another ;  and  this  variety  has  not  the  same 
tendency  to  fiUigue.  A  perfectly  level  road,  both  with  respect  to  its  direction  and 
its  breadth.  Is  always  dirty  in  wet  weather ;  because  the  rain  water  can  neitfaer  run  off  to 
the  side  of  the  road,  nor  dong  the  ruts.  Such  roads,  therefore,  as  are  level  in  their  line 
of  direction,  should  always  have  a  fidl  from  the  middle  to  the  sides,  and  should  be  kept 
as  much  as  possible  free  from  ruts. 

3S52.  According  to  StcMiuon,  and  we  believe  to  all  the  most  •cientiilc  road  engineen,  a  level  itraigfat 
road  is  decidedly  the  beit  He  layt,  **  in  an  uphiU  draught,  a  carriage  may  be  oonoeived  ai  in  the  ftate  of 
being  conflnually  lifted  by  Ineroments  prntportlonal  Co  iti  riae  or  prpgreei  upon  the  raad.  Evcfy  one  kaom 
that  on  a  stage  of  twelve  miles  the  post-boy  generally  tavet,  as  it  is  termeo,  at  least  half  an  hour  upon  the 
level  road,  because  on  it  he  never  requires  to  slacken  bis  pace  as  in  gcrfng  uphilL  Now,  if  he,  or  his  oom. 
pany,  would  agree  to  take  the  same  time  to  the  level  road  that  they  are  oblfnd  to  do  upon  the  undulating 
one,  the  post-master  would  And  no  difficulty  in  determining  which  side  of  toe  argument  was  in  &vour  or 
his  cattle  With  regard  to  the  fistlgues  or  ease  of  the  horse,  Mr.  Stevenson  upon  one  occasion  submitted 
the  subject  to  the  otmsideration  of  a  medical  friend  <Dr.'John  Barclay  of  Edinburgh,  no  less  eminent  for 
his  knowledge,  than  suoccssftil  as  a  teacher  of  the  soience  of  comparative  anatomy),  when  the  Doctor  made 
the  following  answer :— *  My  acquaintance  with  the  muscles  by  no  means  enaUes  me  to  explain  how  a  hone 
'"       ■'    "        "*  ..--..         "dan  by  travelling  over  a  like  space  upon 

, B  idea,  that  muscles  can  altenately  rest 

i  daily  practice  of  ascending  heists,  it  has  been  said. 


ue  rouowing  answer :— -  my  acquamnnce  wnn  uie  musciei  oy  no  nieaoj 
should  be  more  fttigued  by  travelKng  on  a  road  uniformly  level,  than  I 
one  that  crosses  heights  and  hoHows ;  but  it  is  deokonstrsbly  a  false  idei 
and  come  into  modon  hi  csies  of  this  kind.    The  dally  practice  of  a 


ottsktef^ 
Hogarth 


of  variety,  rather  than  the  horse,  who^  consultiiig  ooU  bis  own  ease,  seems  quite  unoonsdous  oi 
rth'sUne  of  Beauty."^    iRep<fr(  <m  tMe  £<linbmrgk  Badteojf.) 

3553.  A  dry  fiunddtUmf  and  cUarbtg  the  reddfifm  moCsr,  «ra  two  important  objecte 
which,  accorifing  to  Walker  (Minvtei  of  Evidenoe  hefbre  m  CarnmUlee  of  the  Houee  if 
Comtnont,  1819.),  Ought  to  be  kept  in  view  in  lining  out  roads*  *'  For  obtaining  the  first 
of  these  Objects,  it  b  essential  that  the  Une  far  the  road  'be  taken  so  tkab  the  foundation 
can  be  kept  dry,  either  by  avoiding  low  ground,  by  raising  the  sulfide  of  the  road  above 
the  level  of  the  ground  on  each  side  of  it,  or  by  drawing  off  the  water  by  xaeans  of  side 
drains.  Hie  other  object,  vis.  that  of  clearing  the  road  of  water,  is  best  aecured  by 
selecting  a  course  fbr  the  road  which  is  not  horisonlally  level,  so  that  the  suiiace  of  the 
road  may,  in  its  longitudinal  section,  form  in  some  degree  an  inclined  plane ;  and  when 
this  cannot  be  obtained,  owing  to  the  Extreme  flatness  of  the  country,  an  aidfidal  incli- 
turuon  may  generally  be  made.  When  a  road  is  so  formed,  every  wheeUtrack.  that  is 
madB,  being  in  the  line  of  the  inclination,  becomes  a  chamnl  Ibr  cattryi^g  off  the  water 
much  more  effectually  Aan  can  be  done  by  a  curvatuK'  in  the«ras«  aeotkni  or  rise  in  the 
middle  of  the  road,  without  the  danger  or  other  disadvantages  which  nooeasarily  attend 
the  rounding  of  a  road  much  in  the  middle.  I  consider  a  ftJl  of  about  one  inch  and  a 
half  in  ten  feet  to  be  a  minimum  in  this  case,  if  it  is  attainable  without  a  great  deal  of 
cttra  expense. 

3554.  The  ateent  tfhUU,  it  is  observed  by  ftbrshal,  is  the  most  dtflksuk  part  of  laying 
out  roads.  According  to  theory,  he  says,  an  inclined  plane  of  easy  ascent  is  proper ; 
but  as  the  moving  power  on  this  plane  is  **  neither  purely  mechamcal,  nor  in  a  sufficient 
degree  rational,  but  an  iiregular  compound  of  these  two  qualitiea,  the  nature  and  halnts 
of  this  power  **  require  a  varied  inclined  plane,  or  one  not  a  uniform  descent,  but  with 
levels  or  other  proper  places  for  rests.  According  to  the  road  act,  the  ascent  or  descent 
should  not  exceed  the  rate  or  proportion  of  one  foot  in  height  to  thirty-five  feet  of 
the  length  thfseof,  if  the  same  be  practicable,  without  causing  a  great  increase  of 
distance. 
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S5S5.  Ai  frrcedfnH  fbr  toadi  Ikremgk  kUly  eomOriet,  Telford  (tf«i«tet  btfore  the  CommHiee  of  tke 
Souse  qfCommoms.  Ac,  1819.),  refen  to  Umm  which  be  hau  latdy  nude  through  the  moct  dilBcalt  and  nre- 
lipltouc  districts  oi  North  Wales.  *'  The  longitudinal  inclinations  are  in  general  less  than  one  in  thirty ; 
.n  one  instance  for  a  considerable  liistance  there  was  no  avoiding  one  in  twentjr-two.  and  in  another,  for 
lAout  two  hundred  yards,  one  hi  terenteen :  but  in  these  two  cases,  the  sur&ce  of  the  road. way  being 
made  peculiarly  smooth  and  hard,  no  inconvenience  is  experienced  by  wheeled  carriages.  On  flat  ground 
the  breadth  of  the  road-way  Is  thirty-two  feet ;  where  there  is  side  cutting  not  exceeding  three  net,  the 

^ '  "*        '    • f  steep  ground  and  precipices  it  is  twenty.rwo;  all  clear  within  the 

le  walls,  breast  and  retaining  walla  and  nir^ieta ;  great  pains  have 
>  the  draining  of  the  ground,  and  llkcwue  in  constructing  Arm  and 


breadth  is  tweniy.aght ;  and  along  any  steep  ground  and  precipices  it  is  twenty.rwo;  all  clear  within  the 

fences :  the  sides  are  protected  by  »tooe  i .      .      - 

been  bestowed  on  the  cross  drains,  also  tt 

substantial  foundations  for  the  metalled  part  of  the'roadwayl' 

3556.  Tke  rotkl  between  Capei  Cerig  and  Lord  Pe$u-k^'i  slate  qmrries  may  also  be  adduced  a«  an 
example  of  a  very  perfect  enclosed  plane  in  which  the  ascent  isjMcurately  divided  on  the  whole  space 

3567.  Cutting  through  lote  AAfr  to  oUtUn  a  teeei  is  recommended  by  some,  who,  as  Patersdn  observef, 
will  argue,  **  that  wbesethe  hill  nfkecent  ia  not  vetf  leng.  it  is  better,  in  that  case,  to  out  through  it  In  a 
straight  line,  and  embaaJc  over  t)ie  boUow  ground  oa  each  sid^  than  to  wind  along  the  foot  of  it  Thi% 
however,  should  only  be  done  where  the  cutting  is  very  little  indeed,  and  an  eihbankment  i^bsolutely 


expense  of  cutting  and  embanking }  and  the  more  any  one  becomei  aoquj^teA  with  road-making,  the 
more,  it  may  be  presumed,  wUI  he  endeavour  to  avoid  those  levds  on  the  straight  line  that  are  obtained 
only  by  cutting  and  embanking,  and  will  rither  follow  the  level  on  the  curved  line  round  the  hill,  or, 
where  this  ia  tanpcacticaUe,  willascend  the  hill,  and  go  over  it  by  various  windings*  avoUing  alwsyt  ahr^ 
or  sudden  tumiugL**  {,TreaiUe^  ^c,  pi  1&) 

S558.  AU  crowns  hUenectwUf  and  abuttmgt  of  roads,  ■hould  be  made  et  right  englety 
for  the  obvious  purpose  of  (judlitating  the  turning  from  one  roed  to  the  other,  or  the  more 
speedily  crossing.  When  roads  cross  each  other  obliquely,  or  where  one  road  abuts  on 
another  at  an  acute  angle,  turning  in  or  crossing  can  only  be  convaniently  peiforxned  in 
one  direction. 

3559'  In  laying  otU  a  road  over  ahSU  or  nunmtain  of  angulag'  Jigvre  and  considerable 
height,  much  practicil  skill,  as  well  as  science,  is  requisite.  In  order  to  preserve  a 
moderate  inclination,  or  such  a  one  as  will  admit  of  the  descent  of  carriages  without 
locking  their  wheels,  a  much  longer  line  wiU  be  required  than  the  arc  of  the  mountain. 
In  reaching  the  summit  or  highest  part  to  be  passed  over,  the  line  must  be  eitended  by 
winding  or  rig-sagging  it  along  the  rides,  so  as  never  to  exceed  the  maaumum  degree  of 
steepness,  llus  may  occasion  a  very  awkward  appearance  in  a  ground  plan,  but  it  ia 
unavoidable  in  immense  works.     If  a  hill,  50  feet  in  perpendicular  height  (Ji§»  538.  \ 


has  an  arc  («,  J,  c),  or  would  require  1 50  feet  of  road  (a,  6,  c)  to  g©  orer  ita  sroimit  in 
a  straight  line ;  then  to  pass  over  the  same  hiH,  on  a  road  riring  at  the  rate  of  t^  iiichea 
in  rix  feet  (the  slope  of  the  Simplon  road),  would  require  a  length  of  GOO  ftet.  If  thia 
length  were  extended  in  a  straight  line  (d,  b,  e)  on  each  ride,  it  would  require  aa 
enormous  mound,  and  an  immense  expense ;  but  by  being  conducted  in  a  winding 
direction  (6),  up  the  hill  on  one  ride,  and  down  the  other,  the  same  end  is  gained  at « 
moderate  oost.  Such  works  show  the  wonderful  power  and  j\i«genuity  of  m^ ;  and 
perhaps  no  example  exists  where  this  power  is  so  strikingly  displayed  in  roadHnaklng  f« 
in  the  case  of  the  Simplon.  .  ••  •   .  k    • 

3560.  In  b^hm  out  arottd  UnoardM  a  fwor,  ttrmih  rovv^f  ^  any  jfhfio  requii^g# 
bridge  or  cmba^cment,  an  obvious  advantage  ^^P^  from  ^pproachioff  them  at  npd 
angles;  and  the  same  wiU  apply  in  regard  |o  fmy  part  requiring  t?^?w»elling  or  ciossmg 
by  anaquedvet,&c.  .  ,   v,     v 

3561.  In  traemg  out  wmdmg  vaUroadM,,  or  nteh  carnage  .roodfi  «•  ^  only  to  be 
metalledin  tbehoraa  tvack  and  paths  of  the  wheels,  some  ipansgemen^  isjQCHi^espary.in  ^ 
case  of  qufok:  bends.  iWbMetbe  line  is  straight,  the  horse  path  ought  tq  be  exactly  m 
the  middle  between  the  whtel  tracka ;  but,  where  the  road  winds,  ^  most  especially 
•t  a  quick  bend,  the  horse  track  e«g^  eirer  to  incline  toward  the  outer  ride  of  the  curve, 
by  which  the  wheels  will  be  umfbrmly  kxpt  on  the  middles  of  the  supports  prepared  f(V 
them.  HcBoe,  it  is  adviftabie  to  dig  the  .trench  for.  the  l^orse  path  (j^.  535.  a)  first ;  and 
to  drew  a  carnage  for  which  the  road  is  intended,  ^th  the  horses  walking  in  this  mid^ 
trench :  dMS  maiking  oul^  fay  the  impresaipns.of  t|je  Fheel^  the|?re9is^  mid^e  linn  of 
theontertrenches,inoverypartafth«road,  ftfflnendto^t     -  .     ,«  o 

35e«.  The  direotumM  ff  roadt  through  mi  ettensbfe  estate  .cannot  be  determuied  on 
without  fasrinr  in  contonplatiasi  the  other  fundamental  in^royem^ta,  suifh  as.  tte 
'  rituaitions  of  ri&agea,  farmeries,  raiUs,  or  other  objecU ;  and  these  arUficial  improveio^ts 
m\Mt  be  taken  in  connection  with  the  natural  surface,  soil,  materials,  waters,  &c.,  th? 
probable  system  of  agrici.Iture  that  will  be  pursued,  and  the  external  interooursa  A 
hilly  country  under  aration^  wil>  evidently  require  more  roads  than  if  chiefly  under 
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pasture ;  and,  indeed,  other  circumstances  the  same,  a  country  aboimding  in  hills  and 
valleys  requires  many  more  roads  than  one  of  a  more  even  surface.  The  roads  in  such 
a  country  are  also  more  expensive,  on  account  of  the  bridges,  and  extra  work  at  their 
abutments.  On  an  estate  composed  of  gentle  hills  chiefly  intended  for  arable  or  con- 
vertible husbandry,  the  best  situation  for  the  roads  will  generally  be  found  about  half  way 
between  the  bottoms  and  highest  surfaces.  By  this  means  the  labour  of  carting  up  the 
produce  from  the  fields  below  the  road,  and  cardng  up  the  dung  to  the  fields  above  it,  is 
evidently  much  less  than  if  the  road  were  either  entirely  on  the  highest  ground  or  the 
lowest  Bridges  over  the  brooks  or  open  ditches  necessary  for  drainage  in  valleys,  are 
also  rendered  less  frequent. 

3563.  Accurate  tectums  of  the  rises  and  falls  of  the  natural  surface  on  which  a  road  is 
to  be  formed  should  always  be  taken  before  the  line  is  finally  detennined  on.  As  the 
figure  of  an  exact  section  of  this  sort,  on  any  ordinary  scale,  would  convey  no  data 
sufficiently  accurate  for  execution,  it  is  usual  to  adopt  one  scale  for  the  length,  and 
another  for  the  rises  and  falls  of  the  road,  and  to  mark  the  latter  with  the  dimensions  as 
taken  on  the  survey, 

Skct.  III.     Form  and  MaieriaU  tfEoadi, 

3564.  On  the  structure  and  composition  of  roads,  men  of  science  and  practical  road- 
makers  are  much  more  divided  than  on  their  laying  out  The  subject  is  of  itself  of 
greater  importance  in  old  countries,  because  it  more  frequently  occurs  that  a  road  is  to 
be  enlarged  or  renewed,  than  that  a  new  line  is  to  be  devised.  We  shall  first  lay  down 
the  fundamental  principles  of  the  fonnation,  and  wear  of  roads ;  and  next  treat  of  forming 
them,  and  of  the  different  kinds  of  road  materials.  * 

SuBSECT.  1.     Formation  of  Roads,  and  of  their  Wear  or  Ir^jxry, 

S565.  A  road  may  be  defmed  a  path  of  transit  on  the  earth's  surface,  for  men,  animals, 
and  machines;  of  sufficient  width  for  the  given  traffic;  of  sufficient  strength  and 
solidity  for  the  given  weight ;  of  sufficient  smoothness  to  offer  no  impediment ;  and  of  as 
great  durability  as  possible. 

3566.  The  width  is  obviously  determinable  by  the  nature  and  extent  of  the  traffic : 
every  road  should  be  made  sufficiently  broad  to  admit  two  of  the  largest  sized  carriages 
which  are  in  use  in  the  country  or  district  to  pass  each  other ;  and  highways,  and  roaids 
near  towns,  should  be  made  wider  in  proportion  to  their  use.  The  maximum  and  minimum 
can  only  be  determined  by  experience :  sixty  feet  is  the  common  and  legal  width  of  a 
turnpike-road  in  Britain,  and  this  includes  the  footpath. 

3567.  The  strength  (f  a  road  depends  on  the  nature  of  the  material  of  which  it  is 
formed,  and  of  the  basis  on  which  it  is  placed.  A  plate  of  iron  or  stone  of  the  road's 
width  placed  on  a  compact  dry  soil  would  comprise  every  thing  in  point  of  strength  ;  but 
as  it  is  impracticable  to  employ  plates  of  iron  or  stone  of  such  a  size  to  any  extent,  recourse 
is  had  to  a  stratum  of  small  stones  or  gravel.  The  great  art,  therefore,  is  so  to  prepare 
this  stratum,  and  place  it  on  the  basis  of  the  road,  as  that  the  effect  may  come  as  near  as 
possible  to  a  solid  plate  of  material.  To  accomplish  this,  tlie  stones  or  gravel  should  be 
broken  into  small  angular  fragments,  and  after  being  laid  down  of  such  a  thickness  as 
experience  has  determined  to  be  of  sufficient  strength  and  durability,  tlie  whole  should  be 
so  powerfully  compressed  by  a  roller  as  to  rendor  it  one  compact  body,  capable  of  re- 
sisting the  impression  of  the  feet  of  animals  and  the  wheels  of  carriages  in  a  great  degree, 
and  impermeable  by  surface  water.  But  the  base  of  the  road  may  not  always  be  firm 
and  compact ;  in  this  case  it  i^  to  be  rendered  so  by  drainage,  artificial  pressure^  and  per- 
haps in  some  cases  by  other  means. 

3508.  In  eases  qf  a  wet  or  sqfl  Jbmtdation,  where  (torn  the  nature  of  the  soil  and  the  prenuie  of  the 
■priDgs  lying  on  a  higher  level,  at  on  the  great  north  road,  near  Highgate,  draining  has  been  found 
ineflbctual  in  drTing  the  foundation  of  the  road  j  the  same  object  has  been  attained  by  laying  down,  and 
Joining  bv  cement,  blocks  compoted  of  course  gravel  and  Roman  cement  The  water  is  thus  prevented 
from  ooslng  up,  and  a  foundation  formed,  at  once  firm,  durable,  and  dry.  This  invention,  with  many 
others  in  modem  road-making,  belongs  to  Mr.  Telford.    {Newton^s  Journal^  vol  iL  pi  8&) 

3569.  The  durability  of  a  road,  as  far  as  it  depends  on  the  original  formation,  will  be 
in  proportion  to  the  solidity  of  its  basis,  the  hardness  of  the  materud  of  which  the  surface- 
stratum  is  formed,  its  thickness,  and  the  size  and  form  of  the  stones  which  compose  it 
The  form  and  size  of  the  stones  which  compose  the  surface-stratum  have  a  powerful 
influence  on  a  road's  durability.  If  their  form  is  roundish,  it  is  evident  they  will  not 
bind  into  a  compact  stratum ;  if  they  are  large,  whether  the  form  be  round  or  angular,  the 
stratum  cannot  be  solid ;  and  if  they  are  of  mixed  sizes  and  shapes,  though  a  very  strong 
and  solid  stratum  may  be  formed  at  first,  yet  the  wheels  of  carriages  and  the  feet  of 
animals  operating  with  unequal  effect  on  the  small  and  large  stones  would  soon  derange 
the  solidity  of  the  stratum  to  a  certain  depth,  and,  consequently,  by  admitting  rain  and 
frost  to  penetrate  into  it,  accelerate  its  decay.  A  constant  state  of  moisture,  even  without 
any  derangement  of  surface,  contributes  to  the  wearing  of  roads  by  friction :    hence 
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one  requisite  to  durability  ib  a  free  exposure  to  the  sun  and  air,  by  keeping  low  tlie  side 
fences  ;  and  another  is  keeping  a  rood  clear  of  mud  and  dust  —  the  first  of  which  acts  as  a 
spunge  in  retaining  water,  and  the  second  increases  the  draught  of  animals,  and  of  course 
their  action  on  the  road.  Both  the  strength  and  the  durability  of  a  road  will  be  greater 
when  tlie  plate  or  surface-stratum  of  metals  is  flat  or  nearly  so,  than  when  it  is  rounded  on 
the  upper  surface :  first,  because  no  animal  can  stand  upright  on  such  a  road  witli  a 
regular  bearing  on  the  soles  of  its  feet ;  and,  secondly,  because  no  wheeled  carriage  can 
have  a  regular  bearing,  except  on  the  middle  or  crown  of  the  road.  The  consequence 
of  both  these  sutes  is  the  breaking  of  the  surface  of  the  plate  into  holes  from  the  edges 
of  horses'  feet,  or  ruts  from  the  plough-like  effect  of  wheels  on  the  lower  side  of  the  rood, 
or  the  reiterated  operation  of  those  which  pass  along  the  centre. 

3570.  The  smoothneu  of  a  road  depends  on  the  size  of  the  stones,  and  on  their  com- 
pression either  by  original  rolling  or  the  continued  pressure  of  wheels.  The  continued 
smoothness  of  a  road  during  its  wear  depends  on  small  stones  being  used  in  every 
part  of  the  stratum ;  for  if  the  lower  part  of  it,  as  is  generally  the  case  in  the  old  style 
of  forming  roads,  consists  of  lai^r  stones,  as  soon  as  it  is  penetrated  by  wheels  or  water 
from  above,  these  stones  will  work  up  and  produce  a  road  full  of  holes  and  covered  with 
loose  stones. 

8571.  The  wear  or  decay  of  roads  takes  place  in  consequence  of  the  friction,  leverage, 
pressure,  grinding,  and  inasion  of  animals  and  machines,  and  the  various  effects  of 
water  and  the  weather.  • 

3572.  Friction  will  in  time  wear  down  the  most  durable  and  smooth  material.  Its 
effects  are  more  rapid  when  aided  by  water,  which  insinuates  itself  among  the  particles 
of  the  surfaces  of  earthy  bodies,  and,  being  then  compressed  by  the  weight  of  feet  or 
wheels,  ruptures  or  wears  them.  Even  when  not  compressed  by  wheels  or  other  weights, 
the  action  of  frost,  by  expanding  water,  produces  the  same  effect  This  any  one  may 
prove,  by  soaking  a  soft  brick  in  water  and  exposing  it  to  a  severe  frost.  A  rood  in  a 
state  of  perfect  dryness  is,  under  the  action  of  wheels,  as  liable  to  be  injured  in  its  solidity, 
as  when  too  wet ;  because  it  loses  its  elastic  tenacity  under  the  pressure,  and  becomes 
broken  into  a  loose  superstratum.  This  is  the  greatest  advantage  of  watering  roads,  as 
proved  by  the  experience  of  trustees,  and  shown  in  their  annual  accounts  of  expenses ; 
besides  the  comfort  to  travellers,  of  laying  the  dust,  for  which  alone  watering  was  first 
thought  necessary. 

3573.  The  leverage  of  the  feet  of  animals  has  a  tendency  to  depress  one  part  of  the  sur- 

face  and  raise  up  another.  Tlie  line  which  forms 
the  sole  of  every  animal's  foot  may  be  considered 
as  a  lever  of  the  second  kind,  in  which  the  fulcrum 
is  at  the  one  extremity  {Jig.  539.  a),  the  power  at 
the  other  (6),  and  the  weight  between  them  (c). 
Hence  the  injury  done  to  the  road,  even  if  formed 
on  the  best  construction,  will  be  as  tlie  pressure 

^^on  the  fulcrum :  this  amounts  to  from  the  half  to 
^'  the  whole  of  the  weight  of  bipeds  and  their  loads, 
and  from  a  fourth  to  a  half  of  that  of  quadrupeds.  But  if  the  stones  of  the  road  are 
large,  that  is,  if  they  are  more  than  two  inches  in  breadth,  the  horse's  foot  acta  as  a  com- 
pound  lever,  and,  by  depressing  one  end  of  the  stones  and  raising  the  other,  deranges  the 
suriace  of  the  stratum,  and  renders  it  a  receptacle  for  water,  mud,  or  dust. 

3574.  The  leverage  of  wheels  is  of  a  nature  to  be  less  injurious  to  itMids  than  that 

of  the  feet  of  animals,  because  the 

5^0  fulcrum  {Jig.  540.  a),  is  continually 

changing  its  position :  but  if  the  stones 
of  the  road  are  large,  then  the  wheel 
acta  as  a  compound  lever,  raising  up 
the  one  end  (6),  and  depressing  the 
other  (a),  of  every  stone  it  passes 
over ;  and  in  this  case  becomes  more 
injurious  on  a  bad  road  than  the  feet 
of  looded  anunals.  The  reiterated 
. .  .X  y      "■ ;  operation  of  this  effect,  by  wheels  fol- 

fT 4       > ^^ '  lowing  in  the  same  track,  soon  destroys 

badly  constructed  roads. 

3575.  Such  being  the  effect  ofleveragct  and  especialfy  of  compound  leverage,  m  wearmg 
roads,  it  becomes  df  the  nrst  unportance  to  ascertain  that  siae  and  shape  of  stone  on 
which  ito  effecta  vrill  be  least;  that  is  to  say,  how.  short  a  compound  lever  may  be  made 
use  of  consistently  with  other  advantages.  This  must  in  generid  be  a  matter  of  experience, 
and  chiefly  depends  on  the  hardness  of  the  stone.  The  size  must  always  be  sufficiently 
large,  and  the  shape  sufficiently  angular,  to  form,  when  embedded,  a  compact,  hard,  and 
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immovable  stratum ;  and  the  smaller  the  size  the  better,  provided  that  object  be  obtained. 
One  inch  in  diameter  may  be  considered  the  medium  size. 

3576.  The  mere  pressure  of  bodies  on  a  smooth  road  does  little  miscliief ;  and  hence 
the  advantage  of  perfectly  cylindrical  wheels,  and  a  road  as  nearly  level  as  practicable. 
But  if  the  surface  of  the  road  is  rough,  the  pressure  both  of  cylindrical  wheels  and  the 
feet  of  animals  may  do  mischief,  by  forcing  down  a  loose  stone  among  others  of  dif- 
ferent sizes,  and  thus  loosening  the  latter  and  raising  the  largest  to  the  surface.  Where 
a  road,  however,  is  composed  of  materials  of  small  size,  and  the  surface  is  clean  and  dry, 
the  advantage  derived  from  the  pressure  of  cylindrical  wheeb  acting  as  rollers  will,  it  ia 
probable,  always  be  greater  than  the  injury  sustained  from  their  friction. 

3577.  Grinding  is  produced  by  the  twisting  motion  of  the  feet  of  horses  or  other 
animals  when  pulling  hard  or  carrying  a  heavy  weight,  and  by  the  twisting,  dragging,  or 
sliding  of  wheels  from  whatever  cause.  The  grinding  of  wheels,  Fry  observes,  *'  may 
in  every  case  be  defined  to  be  the  effect  produced  on  any  substance  interposed  between 
two  bodies,  one  of  which  has  a  sliding  motion,  yet  so  firmly  confined  or  pressed  between' 
them,  that  the  moving  body  cannot  dide  over  the  interposed  substance ;  but,  in  conse- 
quence of  the  pressure,  the  interposed  substance,  adhering  firmly  both  to  the  fixed  and 
to  the  moving  body,  is  necessarily  lacerated  or  torn  asunder,  and  reduced  to  atoms. 
This  is  the  process  in  coni-miUs,  in  drug-mills,  and  in  every  other  mill,  properly  so 
called.  1  remember,**  he  adds,  "  frequently  when  a  boy,  to  have  trodden  with  one  heel 
on  a  piece  of  soft  brick,  or  of  dry  old  mortar,  which  was  firm  enough  to  bear  the  weight 
of  my  body,  uninjured ;  but,  on  giving  my  body  a  swing  round  with  my  other  foot,  I 
have  instantly  reduced  it  to  powder.  The  action  in  this  case  is  very  obvious :  the 
weight  of  my  body  confined  the  piece  of  brick  firmly  to  the  ground ;  my  heel  was  also 
pressed  by  the  same  weight  firmly  upon  the  brick ;  one  part  of  the  brick  therefore  re- 
maining confined  to  the  ground,  and  the  other  part  being  carried  round  by  my  heel,  the 
brick  of  course  was  torn  asunder  and  reduced  to  powder.  This  I  conceive  is  a  simple 
elucidation  of  the  difference  between  pressing  and  grinding ;  and  this  is  the  difference 
of  the  effects  on  the  materials  of  our  roads,  produced  by  the  use  of  upright  cylindrical 
wheels,  which  act  only  by  pressure  s  by  the  use  of  conical  wheels,  which,  by  their  constant 
twist,  act  also  by  grinding ;  and  by  very  convex  roads,  by  which  means  the  wheels  of  all 
carriages,  except  such  as  occupy  the  crown  of  the  road,  whether  cylindrical  or  otiier- 
wise,  act  in  the  same  twisting,  sliding,  and  grinding  manner.**  (06s.  on  Roads,  f  c. 
1819.) 

3578.  By  the  incision  of  objects  pasMn^  along  roadst  we  allude  to  the  dividing  operation 
of  wheels,  which,  independently  of  theur  effect  as  moving  levers,  act  also  as  moving 
wedges,  or  perhaps,  more  properly,  as  endless  saws,  in  forming  ruts  or  deepening  such 
as  are  already  made.  Flat  roads,  so  as  to  produce  less  temptation  to  follow  in  the  middle 
track,  watchful  repair,  and  broad  wheels,  are  the  mitigators  of  this  description  of  wear. 

3579.  Water  is  one  of  the  most  serious  causes  of  die  wear  of  ro^ds.  As  we  have 
already  observed  (3572.),  it  acts,  aided  by  pressure,  like  gunpowder,  in  rending  the  sur- 
face of  bodies.  Frozen,  it  acts  exactly  in  the  same  manner ;  and  when  it  has  penetrated 
deeply  into  a  stratum  of  materials,  a  thaw  produces  their  entire  derangement.  Mud  is 
formed  in  consequence  of  the  presence  of  water  and  dust  or  earth,  and  acts  as  a  sponge 
to  retain  it,  and  perpetuate  its  bad  effects.  A  well  composed  and  thoroughly  com- 
pressed substratum  will  not  imbibe  water,  unless  it  rests  in  ruts  or  other  hollows.  To 
form  such  a  stratum,  therefore,  and  obliterate  all  hollows  as  soon  as  they  appear,  and  to 
remove  mud  and  dust,  are  the  palliatives  of  this  mode  of  wear.  On  such  a  road  heavy 
showers  may  do  good,  by  washing  away  the  earthy  particles,  dung,  and  other  injurious 
earthy  or  vegetable  matters. 

3580.  IVind  is  mostly  a  fkvourable  agent  to  roads,  by  drying  them  and  blowing  off  the 
lighter  dust ;  but  in  some  cases,  in  very  exposed  situations,  it  has  been  known  to  blow 
the  dust  into  heaps,  and  sometimes  to  carry  off  larger  particles  than  could  be  spared. 
The  last  evil  is  fortunately  rare ;  the  other  only  requires  the  removal  of  the  accumulated 
heaps  of  dust. 

SuBsiCT.  2.    M^AidanCs  Theory  and  Practice  of  Road-making. 

3581.  BPAdam  agrees  with  other  engineers,  that  a  good  road  may  be  considered  as 
an  artificial  flooring,  forming  a  strong,  solid,  smooth-surfaced  stratum,  sufficiently  fiat 
to  admit  of  carriages  standing  upright  on  any  part  of  it,  capable  of  carrying  a  great 
weight,  and  presenting  no  impediment  to  the  animals  or  machines  which  pass  along  it. 
In  forming  this  flooring,  M<  Adam  has  gone  one  step  beyond  his  predecessors,  in  breakmg 
the  stone  to  a  smaller  size  than  was  before  practised,  and  in  forming  the  entire  stratum 
of  this  small-sized  stone.  By  the  former  practice  a  basement  of  large  stones  is  first 
laid ;  then  stones  a  degree  smaJler ;  and,  lastly,  the  least  size  on  the  surface.  It  is  in  this 
point  of  making  use  of  one  small  size  of  stones  throughout  the  stratum,  that  the  origin- 
ality of  M<Adam*s  plan  consists,  unless  we  add  also  his  assertion,  «  that  all  the  roads  in 
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the  kingdom  may  be  made  unooth  and  solid  in  an  equal  degree,  and  to  continue  so  at 
all  seasons  of  the  year."  It  is  doubted  by  some,  whether  this  would  be  the  case  in  the 
northern  districts  at  the  breaking  up  of  frosts,  and  especially  in  the  case  of  roads  not 
much  in  use,  and  consequently  consisting  of  a  stratum  less  consolidated,  and  more  pene- 
trable by  water.  M^Adam,  probably,  has  much  frequented  pubb'c  roads  in  view.  **  The 
durability  o£  tbese^"  he  says,  <<  will,  of  course,  depend  on  the  strength  of  the  materials  of 
which  they  may  be  composed  ;  but  they  will  all  be  good  while  they  last,  and  the  only 
question  that  can  arise  respecting  the  kind  of  materials  is  one  of  duration  and  expense, 
but  never  of  the  immediate  condition  of  the  roads. **  (Remarh  on  Roadtf  j-c.  p.  11.) 
The  following  observation  of  Marshal  is  worthy  of  remark,  as  tending  to  confirm,  to  a 
certain  extent,  the  doctrine  of  M*Adam :  ^-  **  It  may  seem  needless  to  repeat,  that  the 
aurfikce  of  a  road  which  is  formed  of  well  broken  stones,  binding  gravel,  or  other  firmly 
cohesive  materials,  and  which  is  much  used,  presently  becomes  repellant  of  the  water 
which  fidls  upon  it ;  no  matter  as  to  the  basis  on  which  they  are  deposited,  provided  it 
is  sound  and  firm  enough  to  support  them.*' 

3582.  M*Adam*s  theory  (f  road-making  may  be  comprised  in  the  following  quotation 
from  his  Hrport  to  the  Board  ofAgricvJUure  (vol.  vi.  p.  46.)  :  —  <<  Roads  can  never  be 
rendered  perfectly  secure  untu  the  following  principles  be  fully  understood,  admitted, 
and  acted  upon :  namely,  that  it  is  the  native  soil  which  really  supports  the  weight  of 
traffic ;  that  while  it  is  preserved  in  a  dry  state  it  will  carry  any  weight  without  sinking, 
and  that  it  does,  in  fact,  carry  the  road  and  the  carriages  slso ;  that  this  native  soil  must 
previously  be  made  quite  dry,  and  a  covering  impenetrable  to  rain  must  then  be  placed 
over  it  to  preserve  it  in  that  dry  state ;  that  the  thickness  of  a  road  should  only  be  regu- 
lated by  the  quantity  of  material  necessary  to  form  such  impervious  covering,  and  never 
by  any  reference  to  its  own,  power  of  canying  weight.  There  are  some  exceptions  to 
this  rule ;  a  road  of  good  naturally  binding  gravel  may  be  laid  on  a  sub-bed  of  bog  earth, 
which,  from  ita  tenacity,  will  carry  all  kinds  of  carriages  for  many  years." 

3583.  The  erroneous  opinion  to  long  acted  upont  and  so  tenaciously  adhered  to,  that  by 
placing  a  large  quantity  cf  stone  under  the  roads,  a  remedy  will  be  found  for  the  sinking 
into  wet  day  or  other  soft  soils ;  or,  in  other  words,  that  a  roaduiay  be  made  sudiciently 
strong,  awtificiaOyy  to  carry  heavy  carriages,  though  the  subsoil  be  in  a  wet  state,  and  by 
such  means  to  avert  the  inconveniences  of  the  natural  soil  receiving  wa^r  from  min  or 
other  causes ;  has  produced  most  of  the  defects  of  the  roads  of  Great  Britain.  At  one 
time  M'Adam  had  formed  the  opinion  that  this  practice  was  only  a  useless  expense ;  but 
experience  has  convinced  him  that  it  is  likewise  positively  injurious. 

3584.  If  strata  of  stone  of  various  sizes  be  placed  as  a  road,  it  is  well  known  to  every 
skilful  and  observant  ixMd-maker,  that  the  largest  stones  will  constantly  work  up  by  the 
ahaking  and  pressure  of  the  trafiic ;  and  that  the  only  mode  of  keeping  the  stones  of  a 
road  from  motion  is,  to  use  materials  of  a  uniform  sise  from  the  bottom.  In  roads  made 
upon  large  stones  as  a  foundation,  the  perpetual  motion,  or  change  of  the  position  of  the 
materials,  keeps  open  many  apertures,  through  which  the  water  passes. 

3585.  Moods  fiaeed  upon  a  hard  boUom,  it  has  also  been  found,  weaf  away  more 
quickly  than  those  which  an  placed  upon  a  soft  sotL  This  has  been  apparent  upon 
roads  where  motives  of  economy  or  other  causes  have  prevented  the  road  being  lifted  to 
the  bottom  at  once ;  the  wear  has  always  been  found  to  diminish,  as  soon  as  it  was  pos- 
sible to  remove  the  hard  foundation*  It  b  a  known  fact,  that  a  road  lasts  much  longer 
over  a  morass  than  when  made  over  rock.  The  evidence  produced  before  the  committee  of 
the  House  of  Commons  showed  the  comparison  on  the  road  between  Bristol  and  Bridge- 
water  to  be  as  five  to  seven  in  favour  of  the  wearing  on  the  morass,  where  the  road  b  laid 
on  the  naked  surface  of  the  soil,  against  a  part  of  the  same  road  made  over  rocky  ground. 

3586.  The  common  pracHcef  on  the  formation  of  a  new  road,  is,  to  dig  a  trench  below 
the  surface  of  the  ground  adjoining,  and  in  this  trench  to  deposit  a  quantity  of  large 
stones ;  after  this,  a  second  quantity  of  stone,  broken  smaller,  generally  to  about  seven 
or  eight  pounds'  weight :  these  previous  beds  of  stone  are  called  the  bottoming  of  the 
road,  and  are  of  various  thickness,  according  to  the  caprice  of  the  maker,  and  generally 
in  proportion  to  the  sum  of  money  placed  at  his  disposal.  On  some  new  roads,  made 
in  Scotland  in  the  summer  of  1819,  the  thickness  exceeded  three  feet.  That  which  is 
properly  called  the  load  is  then  placed  on  the  bottoming,  by  putting  large  quantities  of 
broken  stone  or  gravel,  generally  a  foot  or  eighteen  inches  tluck,  at  once  upon  it.  Were 
the  materials  of  which  the  road  itself  is  composed  properly  selected,  prepared,  and  laid, 
some  of  the  inconveniences  of  this  system  might  be  avoided ;  but  in  the  careless  way  in 
which  this  service  is  generally  performed,  the  road  is  as  open  as  a  sieve  to  receive  water, 
which,  penetrating  through  the  whole  mass,  is  received  and  retained  in  the  trench,  whence 
the  road  is  liable  to  give  way  in  all  changes  of  weather.  A  road  formed  on  such  prin- 
ciples has  never  effectually  answered  the  purpose  which  the  road-maker  should  con- 
stantly have  in  view ;  namely,  to  make  a  secure  level  flooring,  over  wluch  carriages  may 
pass  with  safety  and  equal  expedition  at  all  seasons  of  the  year. 
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S587.  An  arHfickil  road  in  Britain  is  only  required  to  obTiatie  the  incoiiTeiiience  of  a 
▼ery  unsettled  cumate.  Water,  with  alternate  frost  and  thaw,  are  the  evils  to  be  guarded 
against ;  consequently,  nothing  can  be  more  erroneous  than  providing  a  reservoir  for 
water  under  the  road,  and  giving  facility  to  the  water  to  pass  through  the  road  into  this 
trench,  where  it  is  acted  upon  by  frost  to  the  destruction  of  the  road.  As  no  artiiidal 
road  can  ever  be  made  so  good  and  so  useful  as  the  natural  soil  in  a  durv  state,  it  b  only 
necessary  to  procure  and  preserve  this  dry  state  of  so  much  ground  as  is  intended  to  be 
occupied  by  a  road. 

3588.  The  first  operadon  m  mdkxng  a  road  should  be  the  reverse  of  digging  a  trench. 
The  road  should  not  be  sunk  below,  but  rather  raised  above,  the  ordinary  level  of  the 
adjacent  ground ;  care  shoidd  at  any  rate  be  taken,  that  there  be  a  sufficient  fall  to  take 
off  the  water,  so  that  it  should  always  be  some  inches  below  the  level  of  the  ground  upon 
which  the  road  is  intended  to  be  placed :  this  must  be  done,  either  by  making  drains  to 
lower  ground ;  or  if  that  be  not  practicable,  from  the  nature  of  the  country,  then  the  soil 
upon  which  the  road  is  proposed  to  be  laid  must  be  raised  by  addition,  so  as  to  be  some 
inches  above  the  level  of  the  water. 

5589.  Hasting  secured  the  soil  from  under-water,  the  road-maker  is  next  to  secure  it  from 
rain  water,  by  a  solid  road  made  of  clean  dry  stone  or  flint,  so  selected,  prepared,  and 
laid,  as  to  be  perfectly  impervious  to  water;  and  this  cannot  be  ellect«d  unless  the 
greatest  care  be  taken  that  no  earth,  clay,  dulk,  or  other  matter,  that  will  hold  or  conduct 
water,  be  mixed  with  the  broken  stone ;  which  must  be  so  prepared  and  Uud,  as  to  unite 
with  its  own  angles  into  a  firm,  compact,  impenetrable  body. 

5590.  The  thickness  of  such  road  is  immaterial,  as  to  its  strength  for  carrying  wm^ ; 
this  object  is  already  obtained  by  providing  a  dry  sur&ce,  over  which  the  road  is  to  be 
placed  as  a  covering  or  roof,  to  preserve  it  in  that  state ;  experience  having  shown,  that 
if  water  passes  through  a  road,  and  fills  the  native  soil,  the  road,  whatever  may  be  its 
thickness,  loses  its  support,  and  goes  to  pieces.  In  oons^uenoe  of  an  alteration  in  the 
line  of  the  turnpike  road,  near  IU»wnham  Ferry,  in  the  pansh  of  Asfaton,  near  Bristol,  it 
has  been  necessary  to  remove  the  old  road.  This  road  was  lifted  and  re-laid  very  skilftiUy 
in  1806 ;  since  which  time  it  has  been  in  contemplation  to  change  the  Une,  and  conse- 
quently it  has  been  suffered  to  wear  very  thin.  At  present  it  u  not  above  three  inches 
thick  in  most  places,  and  in  none  more  than  four:  yet  on  removing  the  road,  it  was 
found  that  no  water*  had  penetrated,  nor  had  the  frost  affbcted  it  during  the  winter  pre- 
ceding, and  the  natural  earth  beneath  the  road  was  found  perfectly  dry. 

3591.  Several  new  roads  have  been  constructed  on  this  principle  within  the  last  three 
years.  Part  of  the  great  north  road  frtnn  London,  by  Hoddesdon,  in  Hertfordshire ; 
two  pieces  of  road  on  Durdham  Down,  and  at  Rownham  Ferry,  near  Bristol ;  with 
several  private  roads  in  the  eastern  part  of  Sussex.  None  of  these  roads  exceed  six 
inches  in  thickness ;  and  although  that  on  the  great  north  road  is  subjected  to  a  very 
heavy  traffic  (being  only  fifteen  miles  distant  from  London),  it  has  not  given  way,  nor 
was  it  affected  by  the  late  severe  winter  (1819-20),  when  the  roads  between  that  and 
London  became  impassable,  by  breaking  up  to  the  bott<mi,  and  the  mail  and  other  coaches 
were  obliged  to  reach  London  by  circuitous  routes.  It  is  worthy  of  observation,  that 
these  bad  roads  cost  more  money  per  mile  for  their  annual  repair,  than  the  original  making 
of  this  useful  new  road. 

3592.  Improvement  of  roads,  continues  M*  Adam,  <'  upon  the  principle  I  have  endeavoured 
to  explain,  hka  been  rapidly  extended  during  the  last  four  years.  It  has  been  carried  into 
effect  on  various  roads,  and  with  every  variety  of  material,  in  seventeen  different  counties. 
These  roads  being  so  constructed  as  to  exclude  water,  consequently  none  of  them  broke 
up  during  the  late  severe  winter  (1819-90) ;  there  was  no  interruption  to  travelling,  nor 
any  additional  expense  by  the  post-office  in  conveying  the  mails  over  them,  to  the  extent 
of  upwards  of  one  thousand  miles  of  road.** 

3593.  On  M*Adam*s  theory  the  only  practical  road-maker  who  has  published  his  opi- 
nion is  Peterson  of  Montrose.  He  says  {Letters  and  Communications,  fc  1822.), 
**  These  certainly  ought  to  be  considered  as  ^e  grand  first  principles  of  roaa-making.** 
He  commends  M<  Adam's  reasoning  on  these  principles ;  but  objects,  aa  we  think  with 
reason,  to  his  drainage  of  three  or  four  inches,  as  being  insufficient.  He  adds,  however, 
that  though  he  considen  M<  Adam's  system  as  erroneous  and  defective  in  draining  and 
preparing  the  road  for  the  materials,  yet,  in  regard  to  the  materials  themselves,  the  method 
of  preparing  and  putting  them  on,  and  keeping  the  road  fiiee  from  ruts  by  constant  at- 
tention, has  his  entire  approbation.  These  principles,  however,  he  adds,  "are  not  new  / 
but  have  been  acted  upon  before.  In  regard  to  small  breaking,  he  certainly  has  had  the 
merit  of  carrying  that  mode  to  greater  extent  than  any  other  individual  that  I  have  heard 
of;  and  the  beneficial  effects  arising  from  it  have  consequently  been  more  extensively 
seen  and  experienced."    {Letters  on  Roadrmaking,  p.  49.) 
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SuBSKCT.  3.     Road-4nakingt  at  traded  of  and  praetmd  by  varumt  emment  Engmeen  antd 

Suneyon. 

S594.  The  tulgeei  of  forming  a  road  may  be  conndered  as  to  breadth,  dninage^  ftnoM, 
base  of  the  haid  materials  or  artiiiGial  wtntoua,  upper  line  of  the  stratum,  compositioiL  of 
the  stratum,  siae  of  the  matpriaJsi  laying,  and  compreaaing. 

3595.  With  retpect  to  bremdtkf  the  site  of  every  public  road,  aooording  to  Marshal, 
ought  to  be  sufficiently  ample  to  admit  of  its  dinsion  into  three  travelsble  lines :  namely, 

1.  A  middle  road  of  hard  materials,  for  eaniages  and  horses  in  winter  and  wet  aeasons ; 

2.  A  soft  road,  formed  with  the  natunl  materials  of  the  site,  to  be  used  in  dry  weather, 
to  save  the  unnecessary  wear  of  the  hard  road,  and  to  favour  the  feet  of  travelling  •««»««i«, 
as  well  as  for  the  safety,  eaae,  and  pleasantness  of  travdling  in  the  summer  season ;  and 
S.  A  comnxidious  patfi,  for  the  use  of  foot  passengers,  at  all  seasons.  There  are  few 
roads,  even  in  the  environs  of  populous  towns,  so  public  as  to  require  a  hard  road  of 
more  than  two  statute  poles  (thirty-three  feet)  in  breadth ;  and  every  public  road  ought^ 
under  •ordinary  circumstances,- to  have  a  line  which  is  travelable  at  any  season,  and  of 
ample  width  to  permit  two  carriages  to  pass  each  other  witli  freedom  and  safety.  Thb 
ample  width  let  us  set  down  at  one  statute  pole.  In  deep. clayey  districts,  where  hard 
materialii  are  difficult  to  be  procured,  a  single  road,  of  half  a  pole  in  breadth,  with  dili^ 
tions  at  proper  distances,  to  let  carriagea  pass  each  other,  may,  in  many  recluse  situations^ 
be  advisable. 

3596.  Seventy  fiet  m  vddth  seems  to  be  considered  by  Farey,  Walker,  Telford,  and 
most  engineers,  as  sufficient  near  the  largest  towns;  and  in  the  case  of  the  metropolis  and 
some  othen,  they  consider  that  ten  or  twenty  feet  in  width  may  be  paved.  The  London 
Commercial  road,  executed  under  the  direction  of  Walker,  is  seventy  feet  wide  ;  ten 
feet  on  each  side  are  occupied  as  footpaths,  twenty  feet  in  the  centre  are  paved  for  heavy 
carriages,  and  there  are  fifteen  feet  of  gravel  road  at  each  side  for  light  carriages  and 
saddle  horses.  This  road  has  been  executed  for  sixteen  years,  and  has  given  the  greatest 
satisfaction ;  but  Walker  thinks  that  considerable  improvement  would  be  found  from 
paving  the  sides  of  a  road,  upon  which  the  heavy  traffic  u  great  in  both  directions,  and 
leaving  the  middle  for  light  carriages.  The  carmen  or  drivers,  walking  upon  the  foot- 
paths or  sides  of  the  road,  would  then  be  dose  to  their  horses,  without  interrupting  or 
being  in  denser  of  accidents  from  light  carriages,  which  is  the  case  when  they  are  driving 
upon  the  middle  of  the  road ;  and  the  unpaved  part  being  in  the  middle  or  highest  part 
of  the  road,  would  be  more  easily  kept  in  good  repair.  But  unless  the  heavy  traffic  in 
both  directions  b  great,  one  width,  say  ten  or  twelve  feet,  if  very  well  paved,  will  be 
found  sufficient ;  and  in  this  case,  the  paring  ought  to  be  in  the  middle  of  the  road. 
Hie  width  of  many  of  the  present  roads  is,  boides,  such,  that  ten  or  twelve  feet  can  be 
spared  for  paving,  while  twice  that  width  would  k»ve  too  little  for  the  gravelled  part. 
Although  the  first  cost  of  paving  is  so  great,  he  does  not  think  that  any  other  plan  can 
be  adopted  so  good  and  so  cheap  in  those  places  where  the  materials  got  in  the  neigh- 
bourhood are  not  sufficient  for  supporting  the  roads.  A  coating  of  whinstone  is,  for 
instance,  more  durable  than  the  gravel  with  which  the  roads  round  London  are  made 
and  repaired,  but  much  less  so  than  paving ;  although  the  freight  and  carriage  of  the 
whinstone,  and  of  the  paving  stones,  which  fiorm  the  principal  items  of  the  expense, 
are  neariy  the  same. 

3597.  Boadt  ought  to  be  wide  and  etrongf  Edpworth  observes,  in  proportion  to  their 
ridnity  to  great  towns,  mines,  or  manufiurtones.  As  they  approach  the  capital,  they 
should  be  wider  and  stronger  than  elsewhere.  When  a  number  of  roads  leading  to  a 
great  dtv  combine  and  fidl  into  one^  the  road  from  that  junction  should  be  proportion- 
ably  solid  and  capadous.  Near  the  capital,  the  width  of  rosds  is  however  often  restricted 
by  buildings,  that  cannot  with  proprie^  be  suddenly  removed ;  but  every  opportunity  for 
removing  these  buildings,  and  for  widening  the  road,  should  be  attended  to,  and  no 
future  buildings  or  encroachmente  should  be  allowed.  And,  though  in  some  cases  it 
appears  reasonable  to  permit  the  erection  of  new  buildings,  and  the  making  new  plant- 
ations, nearer  than  thirty  feet  from  the  centre  of  a  road,  upon  condition  that  security 
should  be  given  to  the  public  for  the  constant  preservation  of  the  road  that  is  thus 
injured ;  it  is,  however,  far  safiv  to  prohibit  what  is  imurious  to  public  convenience,  than 
to  compromise  with  individuals :  cases  of  private  hardship  may  and  must  occur,  but  it  is 
part  of  the  true  glory  of  Britain  that  there  existe  no  exemption  in  our  laws  in  favour  of 
tiierich. 

3598.  Prtmartkmmg  the  breadth  of  roads  to  the  trqfflc  tot  which  ihey  may  be  employed 
b  not  sufficiently  attended  to.  In  remote  places,  where  there  b  but  little  traffic,  the 
waste  of  ground,  occasioned  by  superfluous  width  of  roads,  b  an  error  of  oonsiderabia 
magnitude.  There  are  many  places  where  roads  of  twen^  feet  in  breadth  would  suH 
the  public  convenience,  as  wdl  as  if  they  were  twice  as  broad.  Now  it  b  dear,  that  if  a 
itiad  b  one  pole  or  perch  wider  than  is  necessary,  there  b  a  waste  of  3S0  perches  in  a 
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mile,  equal  to  two  acres  of  ground,  which,  at  the  rate  of  three  pounds  per  acre,  would, 
if  the  road  had  been  once  well  made«  keep  half  a  mile  of  such  road  as  b  here  alluded  to 
in  good  repair. 

3599.  Tite  breadth  of  the  road  and  the  width  of  the  metalSf  according  to  Paterson, 
should  depend  on  circumstances  different  from  the  former.  For  a  few  miles  in  the 
vicinity  of  such  cities  as  London  or  Edinburgh,  the  most  proper  breadth  at  which  a  road 
should  be  formed,  is  properly  from  sixty  to  seventy  feet,  and  the  metals  from  twenty-five 
to  thirty-five  feet.  While  in  the  neighbourhood  of  such  towns  as  Newcastle  or  Pertli, 
it  will  be  sufficient  that  it  be  formed  forty  feet  broad,  and  that  the  width  of  the  metals  be 
about  eighteen  or  twenty  feet.  These  are  the  breadths  presumed  to  be  the  most  eligible 
in  such  situations.     But  rules  cannot  be  given  to  suit  every  situation ;  the  breadth  ought 

•to  be  regulated  according  to  the  extent  of  the  run  of  commerce,  or  traffic,  upon  the 
road.  As  a  general  rule,  however,  for  public  roads  over  the  different  counties  of  Great 
Britain,  he  "  should  suppose  the  following  might,  in  most  cases,  be  adopted.  Take,  for 
instance,  the  road  betwixt  Edinburgh  and  Glasgow,  or  betwixt  Edinburgh  and  Aber- 
deen by  the  way  of  Dundee.  These  roads  are  formed  in  general  from  thirty-five 
to  forty  feet  wide ;  and  the  breadth  of  the  metals  is  from  fourteen  to  sixteen  feet,  for  the 
most  part.  Such  roads  as  these  would  be  found  to  answer  very  well,  in  general,  over 
the  kingdom.*'     A  breadth  sufficient  for  the  general  purposes  of  country  travellings 

^  according  to  M'Adam,  is  sixteen  feet  of  solid  materials,  with  six  feet  on  each  side 
formed  of  slighter  materials.  The  Bristol  roads,  he  says,  are  made  with  stone  about  the 
width  of  sixteen  feet 

S600.  77ie  increased  breadth  which  is  now  given  to  our  pvbUc  roodst  according  to 
Stevenson,  independently  of  the  safety  and  convenience  of  the  traffic,  is  favourable 
to  the  more  speedy  drying  of  the  road  by  evaporation,  and  is  calculated  to  render 
less  injurious  the  rising  growth  of  the  hedgerows,  and  the  ultimate  erection  of 
buildings  along  the  line.  **  The  highways  or  great  lines  of  road  should,  in  no 
instance,  be  formed  of  a  less  breadth  than  forty  feet,  and  tlie  metal  bed  not  less  than 
eighteen  feet  broad,  with  at  least  one  footpath  of  five  feet  in  breadth  along  the  side ; 
especially  within  a  few  miles  of  all  towns  and  villages.  It  would  be  difficult  to 
give  any  scale  of  breadths  for  public  roads,  the  local  circumstances  of  which  vary  so 
much.     But,  without  presuming  to  be  fastidious,  we  notice,  that,  within  six  or  eight 

.  miles  of  all  large  cities  or  towns,  the  approaches  should  not  be  formed  at  less  than  sixty 
feet  between  the  fences.  In  such  situations  the  whole  breadth  should  be  metalled, 
or  laid  with  broken  stones.  In  the  vicinity  of  towns  of  about  50,000  inhabitants,  the 
breadth  should  be  at  least  fifty  feet  between  the  fences,  and  be  in  like  manner  metalled 

•  from  side  to  side.  Where  the  population  does  not  exceed  30,000,  the  statutory  breadth 
of  forty  feet  may  be  adopted,  the  metalling  being  still  continued  of  the  whole  breodtfay 

-  with  paved  side-drains.  At  intermediate  distances,  where  it  is  not  thought  advisable  to 
have  the  metal  of  a  greater  breadth  than  eighteen  feet,  the  compartments  between 
the  metal  bed  and  the  side-drains  may  be  laid  with  gravel  or  chips  of  stone  to  the  depth 
of  not  less  than  half  the  thickness  of  the  central  part  of  the  road.  In  the  vicinity  of 
London,  and  the  capitals  of  Dublin  and  Edinburgh,  and  other  great  towns,  as  Glasgow, 
Manchester,  Liverpool,  &c.  it  would  be  desirable  that  the  principal  approaches  were  at 

'  least  seventy  feet  in  breadth,  fully  metalled  between  the  side^drains,  which  ought  to 
be  neatly  formed,  and  paved,  and  the  roads  provided  with  a  footpath  on  each  side.** 
{Ed.  Encyc.  art.  Roads.) 

3601.  Narrow  roads,  it  is  judiciously  observed  by  Fry,  are  almost  always  in  bad  con- 
dition, which  is  to  be  accounted  for  from  the  circumstance  of  every  carriage  being 
obliged  to  go  in  the  same  ruts ;  and  as  each  rut  is  generally  only  six  indies  wide,  one  foot 
of  the  road  only  is  worn  by  the  wheels  instead  of  the  whole  breadth  of  it ;  which  would 
be  tlie  case  if  the  road  were  of  a  proper  width,  and  if  it  were  well  constructed.     If  a 

'  road  be  laid  out,  from  twenty  to  thirty  feet  wide,  so  flat  as  that  a  carriage  may  stand  nearly 
upright  on  every  part  of  it,  and  if  moderate  care  be  taken  by  the  surveyor  to  prevent  the 
first  formation  of  ruts,  such  a  road  will  be  worn  by  the  wheels  nearly  alike  on  every  part 
of  it :  provided  also  that  the  ground  on  each  side,  for  at  least  four  or  five  feet,  be  mode- 
rately fiat,  so  as  not  to  excite  fear  in  the  drivers  of  carriages ;  but  if  there  be  deep 
ditches  close  to  the  sides  of  the  road,  or  if  the  circumjacent  land  fall  off  very  abruptly 
to  the  depth  of  two  or  three  feet,  whereby  fear  of  approaching  the  edges  would  opowfee 
on  the  minds  of  the  drivers,  every  driver  will  instinctively  avoid  the  danger  on  either 
hand ;  and  a  road  so  circumstanced  will,  in  spite  of  any  care  of  the  surveyor,  ineviubly 
be  worn  into  ruts  in  tlie  middle.  There  is  a  remarkable  instance  of  this  kind  in  a  piece 
of  road  on  Durdham  Down,  near  Bristol.  .  This  road  is  a  causeway  over  a  piece  of  soft 
ground ;  and  although  it  is  from  twenty  to  twenty-five  feet  wide,  yet,  as  the  ground  falls 

■  away  abruptly  on  both  sides  of  it,  it  has  been  found  impossible,  for  more  than  twenty 
years  past,  to  his  knowledge,  to  prevent  deep  ruts  being  formed  along  the  middle  of  it ; 
notwithstanding  the  Dovm  itself  consists  of  hard  limestone,  ,and  the  other  roads  upon 
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oonsolickted  m  Co  form  » solid  body^  and  to  be  imperrioiw  to  water.  Bushes,  however, 
the  Down  are  as  fine  and  even  as  any  roads  in  England.  Were  this  piece  of  road 
widened  out  on  each  side,  in  an  easy  slope  of  about  five  feet,  by  rubbish  of  any  kind, 
juid  by  the  scrapings  of  the  road  itself,  whereby  the  instinctive  operation  of  fear,  of 
Approaching  the  sides  of  the  present  road  would  be  obviated,  that  piece  of  road  would  be 
found  to  wear  as  fairly  as  the  other  roads  on  the  same  Down. 

3602.  In  regard  to  the  dnanage  of  roads.  Marshal  directs  to  examine  the  site  in  every 
part,  to  ascertain  whether  offensive  waters  lodge  beneath  it,  or  quicksands,  and  land  springs, 
which  break  out  in  a  wet  season.  If  defects  of  this  kind  be  found,  effectual  drains  are 
to  be  run  up  to  them*  from  the  ditches  or  outer  side  drains  of  the  site. 

3603.  ffhen  roads  run  through  nurs^  ground,  Edgeworth  observes,  <'  the  substratum 
must  be  laid  dry  by  proper  dainage ;  and  where  the  road  is  liable,  from  the  flatness  of 
the  country,  to  be  at  times  under  water,  the  expense  of  raising  it  above  the  water  must 
be  submitted  to  in  the  first  instance.  All  dnuns  for  carrying  off  water  should  be  under 
the  road,  or  at  the  field-side  of  the  fences,  and  these  drains  should  be  kept  open  by  con- 
stant attenlioa,  and  should  be  made  wide  at  the  outlet.** 

3604.  I%e  method  of  drtmdng  which  Paterton  has  found  the  most  efective  is  thus 
described^  —  **  Before  the  materials  are  put  on,  run  a  drain  along  the  mi^e  of  the  road, 
all  the  way,  from  two  to  three  feet  deep ;  then  fill  it  with  stones  up  to  the  surface,  mak- 
ing those  at  bottom  of  a  pretty  good  sise,  and  those  at  the  top  fully  as  small  as  the  road 
materiala.  And,  in  order  that  the  quantity  of  stones  used  for  the  said  drain  may  be  as 
little  as  possible,  and  every  way  to  save  expense,  it  may  be  made  as  narrow  as  it  can 
possibly  be  dug.  From  this  leading  drain  make  a  branch  here  and  there,  to  convey  off 
the  water  to  the  canals  on  the  sides  of  the  road.**  This  mode  of  draining  he  has  found, 
from  experience,  to  be  so  beneficial,  that  a  road  so  drained  would  be  better  and  more 
dursble  with  eight  inches,  than  it  would  otherwise  be  with  twelve  inches  of  materials ; 
and  not  only  so,  but  that  on  such  a  road  there  would  be  a  saving  on  the  incidental 
repairs,  ever  a^rwards,  of  about  one  half  of  the  labour,  and  at  least  one  third  of  the 
material. 

3605.  AU  moisture  from  %tnder  the  road  materials  must  be  carried  off  by  such  drains. 
Then,  if  the  materials  are  properiy  broken,  they  will  become  so  firm  and  solid  that  litde 
or  no  water  will  get  through  them ;  and  if  it  should,  this  drain  would  carry  it  away. 
So  that,  under  any  view  of  it,  the  utility  of  these  drains  must  be  very  apparent ;  but  i^'hen 
we  consider  that,  to  have  the  ground  under  the  road  materials  perfectly  dry  is  to  insure 
a  good  road,  these  drains  become  indispensably  necessary,  and  the  expense  is  a  mere  trifle. 
There  are  two  miles  of  road,  which  were  made  on  this  plan  under  Paterson's  directions, 
which  have  stood  all  the  winter  rains  without  injury,  and  which  promise  to  make  one  of 
the  finest  roads  in  the  kingdom.  There  is  another  road  of  ten  miles,  that  he  has  lately 
planned,  for  the  greater  part  of  which  he  has  specified  two  such  drains,  running  parallel 
to  each  other,  and  five  feet  apart ;  and  he  would  even  recommend  three  or  four  parallel 
drains  where  there  is  a  great  breadth  of  metals,  except  where  the  road  is  formed  over  dry 
sand  or  open  graveL  Although  the  effect  of  such  drains  will  be  at  all  times  beneficial 
to  the  road ;  in  time  of  a  thaw,  afler  there  have  been  a  few  weeks  of  frost,  it  will  be 
peculiarly  so.  In  frost,  the  surface  of  the  road,  though  wet  before,  becomes  dry,  the 
water  being  absorbed  by  the  road,  or  otherwise  condensed  by  the  frost ;  but  no  sooner 
is  this  succeeded  by  a  thaw,  than  the  absorbed  or  condensed  water  again  makes  its 
appearance  all  over  the  surfince  of  the  road.  This  is  the  time  that  these  drains  are  so 
peculiarly  beneficial. 

3606.  IFhere  such  drains  are  wanting,  the  road,  on  the  return  of  a  thaw,  throws  up  to 
the  surface  all  the  water  it  had  imbibed ;  and  in  many  places,  the  materials,  swelling  up, 
become  quite  loose  and  open.  This  is  a  natural  consequence,  where  the  material  is  not 
thick,  and  where  the  soil  under  the  road  is  not  perfectly  dry ;  but  where  a  road  is  dried 
in  the  way  described,  it  will  be  uniformly  seen,  that  the  water,  instead  of  spewing  out  on 
the  return  of  i^  thaw,  is  sucked  in  by  the  drains,  so  leaving  the  surface  of  the  road  quite 
dry.  It  may  be  observed,  that  at  such  times,  the  places  of  the  road  where  a  few  roods 
of  such  drain  had  been  introduced,  presented  to  the  eye,4t  a  quarter  of  a  mile  distant, 
quite  a  contrast  to  the  other  parts  of  the  road :  the  one  opaque  and  dry,  fixnn  the  moisture 
being  sucked  in ;  the  other.ail  wet  and  glistering,^/9t>m  its  being  thrown  out  to  the  surface, 
(Patersans  Letters,  ^c  44.  48.  84. ) 

3607.  Thorough  drainage,  Stevenson  observes,  **  should  pervade  the  whole  system  of 
the  formation  of  roads.  "Die  smaller  drains,  connected  immediately  with  the  road,  must 
vary  in  their  number,  direction,  and  description,  according  to  the  judgment  of  the 
engineer.  They  consist  of  what  are  technically  termed  box  and  rumbUng  drains ;  the 
former  of  which  are  built,  and  the  latter  consist  of  a  stratum  of  rubble  stones,  simply 
thrown  into  an  excavation  made  for  their  reception,  through  which  the  moisture  is 
allowed  to  percolate.  Where  the  road  is  to  be  made  through  a  boggy  or  marshy  soil, 
which  is  generally  pretty  level,  the  opportunities  for  drainage  are  less  obvious;  nor 
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is  this  80  material,  as  ground  of  this  descriptaon  is  capable  of  containing  a  great  quantitj 
of  water  without  enduigering  the  flooding  of  the  road.  In  audi  situations  it  also 
fortunately  hiq;>pena  that  land  is  seldom  of  much  value,  and  therefore,  in  making  a  road 
through  a  morass,  a  much  greater  breadth  should  be  included  between  the  lateral  drains 
than  where  the  ground  has  an  undulating  surfiEuse.  Attention  should  also  be  paid  to  cut 
the  ditches  of  a  moderate  depth,  as  the  tenacity  of  such  soils  depends  upon  their  being 
kept  in  a  somewhat  moist  state.  If  a  section  of  such  ground  be  exposed  to  the  sun  and 
air,  by  deep  side  cutting,  it  soon  pulverises,  and  loses  its  elasticity,  when  the  level  of  the 
road  falls,  and  its  sur&cc  gets  into  disorder.  The  drainage  of  a  road  should  rather  be 
made  across  than  in  a  lateral  direction,  as  being  less  apt  to  be  injured  by  the  traffic  upon 
it."     {Ed,  Encye.  art.  Roadt.) 

S608.  The  side  drains  Telford  and  Walker  recommend  to  be,  in  every  instance,  on  the 
field-  side  of  the  fence.  In  cases,  Telford  observes,  where  a  road  is  made  upon  ground 
where  there  are  many  springs,  it  is  absolutely  necessary  to  make  a  number  of  under  and 
cross  drains  to  collect  the  water  and  conduct  it  into  the  side  drains,  which  should  always  be 
made  on  the  field  side  of  the  fences.  The  orifices  of  these  cross  drains  should  be  neatly 
and  substantially  finished  in  masonry. 

3609.  The  surface-drams^  or  water-taUeSf  should  be  made  a  few  inches  lower  than  the 
side  of  the  road,  and  of  the  common  width  of  a  spade  at  the  bottom,  and  they  should  have 
frequent  cross  drains  under  the  path  and  fence,  back  into  the  outer  side  drain. 

3610.  Water-tables  across  the  road  become  requisite  in  some  cases,  as  in  flat  roads  on 
a  steep  slope.  These  should  always  be  made  at  right  angles  to  the  road,  with  their  sides 
gently  sloping,  to  occasion  as  little  obstruction  to  carriages  as  possible.  In  some  few 
cases,  where  roads  are  liable  to  floods,  or  are  deficient  in  drainage,  these  surface-tsbles 
may  require  to  be  made  of  a  considerBble  breadth,  and  paved ;  in  this  ease  Greig  (App*  to 
Strictures  on  Rood  PoUce,  p.  219.)  directs  to  lay  six  feet  at  the  bottom  of  it  flat,  and 
twelve  feet  on  each  side  to  rise  at  the  rate  of  one  inch  in  the  foot,  which  will  make  the 
depth  one  foot ;  and  from  the  size,  no  carriage  will  fed  any  jerk  or  shake  in  passing  it. 
The  pavement  should  be  made  of  hammered  stones,  of  nearly  equal  depth,  each  stone 
irom  nine  to  twelve  inclies  long  on  the  surface,  and  four  to  eight  inches  broad,  and  nine 
inches  to  a  foot  deep ;  the  under-side  to  be  flat  in  the  under-face,  and  not  of  an  irregular 
or  angular  under-surface^  as  in  that  case  it  would  not  be  solid. 

361 1 .  Bridges  and  embankmentSf  cf  different  degrees  of  magnitude,  are  required  in  all 
lines  of  road  of  any  length  or  variety  of  surface.  The  subject  of  large  bridges  we  leave 
to  the  engineer^,  no  department  of  their  art  having  attained  higher  perfection ;  of  which 
the  wonderful  erections  by  Telford,  in  almost  ever)*  mountainous  district  in  Britain,  may 
be  referred  to  as  proofs.  We  confine  onnelves  entirely  to  such  stone  arches  as  may  be 
designed  by  road-surveyors,  and  built  by  country  masons.  In  many  cases,  cast-iron 
might  be  substituted  for  stone  with  economy  and  advantage  as  to  waterway ;  but  though 
the  pruidple  of  constructing  both  cast  and  wrought  iron  bridges  is  perfectly  simple,  Uie 
execution,  and  especially  the  putting  up,  requires  more  skill,  and  are  attended  with  much 
more  risk  than  the  erection  of  dther  stone  or  timber  bridges. 

3613.  One  low  arch  is  in  general  the  most  desirsble  description  of  common  road* 
bridge.  But  most  of  the  country  bridges,  as  Clarke  observes,  consist  of  several  small. 
Ugh,  semicircular  arches :  where  there  is  a  single  arch,  the  stream  passes  without  inter- 
ruption ;  if  there  are  two  or  three  in  the  same  situation,  the  space  through  which  the 
water  is  to  pass  is  necessarily  contracted  by  the  width  of  the  piers.  Ice,  and  large  bodies 
carried  down  by  floods,  frequently  stop  up  the  small  arches,  and  the  accumulated  water 
carries  away  the  bridge ;  but  if  sudi  accidents  should  not  hiqypen,  the  constant  currents 
rushing  against  those  piers  wash  out  the  mortar,  loosen  the  stones,  and  very  soon  under- 
mine the  work,  if  not  extremely  well  put  together,  which  is  seldom  the  case.  Unless 
the  river  or  stream  is  narrow,  or  the  banks  very  high,  a  semicircle  is  an  inconvenient 
shape  for  an  areh ;  it  has  been  adopted  on  account  of  the  insuffidency  of  the  abut- 
ments, and  because  the  pressure  is  more  perpendicular ;  but  sdentific  engineers,  in  all 
countries,  now  construct  thdr  bridges  with  wide  openings,  and  make  the  arches  dther 
semi-dlipaes,  or  segments  of  lai]ge  ordes — so  that  the  space  above  the  highest  floods  is 
comparativdy  little,  and  the  ascent  over  the  bridge  inconsiderable.  In  country  bridges 
in  Ireland,  Clarke  continues,  the  foundations  are  invariably,  and  often  intentionally, 
defective :  the  mason  condders  himself  an  honest  man,  if  his  bridge  lasts  seven  yewrs; 
whereas,  from  the  durability  of  materials  in  that  oountiy,  it  ought  to  endure  for  ages. 
Whatever  is  under  water  is  out  of  right,  and  is  genmdly  composed  of  loose  stones, 
thrown  promiscuoudy  together,  on  whidi  the  masonry  u  erected,  and  all  the  pdns 
and  expense  are  bestowed  on  the  ctiZ-tooteri  and  wtT^s,  when  the  heaviest  stones,  and 
those  accuratdy  jdnted,  ought  to  be  Idd  in  the  foundations.  The  greatest  attention 
should  be  pdd  to  the  quality  of  the  materials :  the  stones  should  be  large,  and  Idd 
in  level  courses,  in  the  best  mortar,  composed  of  sharp  sand,  free  from  loam,  and  quick- 
lime, accuratdy  mixed  together;  the  coping  of  the  parapet  is  generally  so,dight,  that  it  is 
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broken  down  ai  soon  as  built,  and  the  entire  parapet  quickly  foUowa;  —  it  ought  to  be 
of  large  heavy  stones,  roughly  hammered,  and  there  shoidd  be  substantial  quoins  at 
the  ends  of  tiie  panqpets  with  an  immovable  stone  over  them. 

S61S.  Archet  not  exceeding  eight  fiet  tpan  may  be  semidrcukr ;  tunnds  not  exceeding 
eighteen  inches  wide  n»y  be  covmd  with  strong  flags,  and  either  flagged  or  paved 
under,  and  there  ought  to  be  across  either  end  a  deep  long  stonc^  sunk  below  the  suxftee 
of  the  current,  and  under  the  walls,  to  prevent  the  water  from  undennining  the  work ; 
if  the  stones  are  square  and  heavy,  those  small  conduits  may  be  built  withcmt  mortar, 
except  at  the  ends. 

3614.  /»6iMMmgtim««l(  or  ardies  across  a  road  in  a  flow-bog^  great  pains  must  be  taken 
vrith  the  foundation,  or  the  whole  structure  will  inevitably  sink :  the  building  of  those 
should  be  deferred  as  long  as  possible,  till  the  peat  has  subsided,  and  has  obtained  a 
tolerable  consistence ;  then  make  an  opening  equal  to  the  whole  work,  and  sink  it  eigh- 
teen inches  below  the  intended  bottom  of  the  arch,  or  gullet ;  collect  aquantity  of  black- 
thorn bushes,  and  tie  them  in  &ggots  of  the  same  sise ;  place  these  in  r^ular  counes  in 
the  direction  of  the  road,  and  lay  acroas  them  a  platform  of  strong  plank  three  inches 
thick,  the  whole  length  and  width  of  the  intended  mason  work ;  on  this  build  your  arch, 
and  make  an  allowance  in  the  height  of  the  abutments  for  anking.  Whoever  walls  are 
necessary  to  support  banka^  and  prevent  their  crumbling  down  upon  the  road,  if  large 
even  stones  can  be  procured,  they  will  not  require  any  mortar ;  when  mortar  is  used,  thoe 
ought  to  be  a  great  many  fq>ertures  in  the  work  to  give  vent  to  the  water,  otherwise  the 
pent-up  moisture  from  behind  will  push  out  the  walL  In  many  cases,  where  embank- 
ments csn  be  made  of  earth  and  sods,  they  are  to  be  preferred  to  masonry,  which  is  ex- 
tremely expensive  at  the  commencement,  and  very  perishable ;  for  mortar  soon  loses  its 
cementing  quality,  when  exposed  alternately  to  frost  and  damp. 

3615.  Draining  tkemte  cjfa  road  on  ajtow-bog,  aroordlng  to  Claike,  is  a  tedious  oper- 
ation, and  often  requires  some  years.  A  single  drain  at  each  side  will  not  be  sufficient, 
as  the  water  from  the  adjacent  moss  would  fill  it  up  as  fast  as  it  was  made.  Lay  out  the 
road  here  sixty  feet  wide,  which  will  allow  for  the  banks  when  the  whole  shall  be  finished ; 
make  a  drain  at  each  side  six  feet  wide,  and  at  a  distance  of  fifteen  or  twenty  feet  more, 
parallel  drsins  of  the  same  width.  If  the  interval  between  the  panllel  dndns  be  after- 
wards cut  away  rqpilarly  for  fuel,  it  will  tend  still  to  the  condensation  of  the  moss. 

3616.  OpendrSnSp  inthe  eaae  of  ground  UabU  M  sinit  or  to  moulder  down  by  frost,  ou^ht 
to  be  made  very  much  sloped  on  the  aides,  especially  the  side  next  the  rood,  otherwise, 
after  repeated  scouring  out,  the  road  will  be  found  to  have  sunk  at  the  sides ; — a  very 
common  case,  and  highly  injurious  in  the  case  of  narrow  roads.  Whenever  this  tendency 
to  sink  is  observed,  it  should  be  made  up  by  the  scmpings  of  the  road,  or  by  other  mate- 
rials. Roads  made  over  bogs  and  artificial  nx>unds  are  particularly  liable  to  sink  at  the 
sides,  which  should  be  immediately  counteracted  to  prevent  the  bad  consequences. 

3617.  Fencee  along  the  sides  df  roads  are  essential  in  all  enclosed  countries;  and  all 
engineers  and  road-makers  agree  that  they  should  never  be  allowed  to  rise  of  a  greater 
height  than  what  is  necessary  for  a  fence.  To  give  free  admission  to  the  sun  and  air  by 
keeping  the  fences  low.  Marshal  considers  as  providing  an  unexpenaive,  yet  most  accurate^ 
method  of  cleaning  roads  —  incomparably  more  so  tham  washing  or  scraping.  Hie  legis- 
lature, Edgeworth  observes,  has  limited,  in  several  instances,  the  height  of  hedges  to  five 
feet ;  but  this  limitation  is  n^lected  or  evaded.  Even  were  it  strictly  adh^^  to,  it 
would  not  be  suflident  for  narrow  roads :  the  hedges  would  be  still  too  high ;  for  it  ia 
the  sweeinng  power  of  the  wind  which  carries  off  dust  in  dry  weather,  and  which  takes 
up  moisture  in  wet.  In  fact,  roads  become  dry  by  evaporation ;  and  when  they  are  ex- 
posed to  the  sun  and  wind,  the  effect  of  heat  and  ventilation  is  more  powerful  than  any 
surfrce  drsinage  that  could  be  accomplished. 

3618.  Waiher  obeerveg,  that  the  advantage  of  having  the  hedgenextthe  road  consists  in  its 
greater  aafety  to  the  traveller,  particularly  if  a  ditch  of  any  considerable  depth  is  necessary, 
and  in  the  hedge  being  supported  in  its  growth  from  the  ground  under  the  road,  without 
drawing  upon  the  farmer's  aide  of  the  ditch. 

3619.  Thejencet,  Telford  observes,  form  a  very  material  and  important  subject,  with 
regard  to  the  perfection  of  roads;  they  should  in  no  instance  be  more  than  five  feet  in 
hogfat  above  the  centre  of  the  road,  and  all  trees  which  stand  within  twenty  yards  from 
the  centre  of  it  ought  to  be  removed.  I  am  sure  that  twenty  per  cent,  of  the  expense  of 
improving  and  repairing  roads  is  incurred  by  the  improper  state  of  the  fences  and  trees 
along  the  sides  of  it,  on  the  sunny  side  more  particularly :  this  must  be  evident  to  any 
person  who  will  notice  the  state  of  a  road  which  is  much  shaded  by  high  fences  and  trees, 
compared  to  the  other  parts  of  the  road  which  are  exposed  to  the  sun  and  air.  My 
observations  with  regard  to  fences  and  trees  apply  when  the  road  is  on  the  same  level  as 
the  a^iacent  fields:  but  in  many  cases,  on  the  most  frequented  roads  of  England,  moro 
stuff  has  been  removed  from  time  to  time  than  was  put  on ;  the  surface  of  the  road  is 
consequently  sunk  into  a  trough  or  channel  from  three  to  six  feet  below  the  surface  of 
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Ibe  fields  on  each  fide ;  here  all  attempts  at  diaiiiage,  or  even  common  repairs^  seem 
to  be  quite  out  of  the  question,  and  by  much  the  most  judicions  and  economical  mode 
will  be  to  remove  the  whole  road  into  the  field  which  is  on  the  sunny  side  of  it. 
(JEsanu  before  the  Houte  of  Commons,  f  c.) 

5620.  In  tfie  junction  ^  roads,  whether  of  a  by-road  with  a  principal  road,  or  of  two 
by  or  principal  roads,  their  respective  levels  ought,  if  possible,  to  be  the  same,  and  the 
materiak  ought  to  be  rather  broader  than  usual  at  the  point  of  tuming.  In  like  manner 
the  communication  of  fields  by  gates  ought  to  be  carefully  managed,  so  as  not  to  injure 
the  public  road,  the  footpath,  the  water-table,  or  the  inner  drain.  All  gates  should  open 
inwards  to  the  fields,  and  not  to  the  road. 

5621.  That  plantations  ^  trees  should  not  be  made  close  to  roads,  all  are  agreed.  What 
the  distance  ought  to  be  must  depend  on  the  elevation  of  the  country,  the  soil  and  sub^ 
soil,  the  breadth  of  the  road,  its  direction,  whether  the  plantation  is  to  be  made  on  the 
north  or  south  side  of  the  road,  its  thickness,  kind  of  tree^  &c.  An  elevated  situation  n 
always  more  exposed  to  the  wind  than  a  level  or  hollow ;  and  a  dry  soil  and  subsoil  will 
always,  other  circumstances  being  the  same,  have  a  favourable  effect  on  the  roads  which 
pass  over  them.  A  broad  road,  and  a  road  winding  in  its  direction,  have  chances  of  the 
direct  influence  of  the  sun  and  wind,  according  to  the  width  of  the  fonner  and  obliquity 
of  the  latter ;  a  road  running  north  and  south,  though  planted  closely  on  both  sides,  will 
enjoy  the  sun  during  a  part  of  every  day  in  the  year ;  one  running  east  and  west,  planted 
on  the  south  side  with  trees  forty  feet  high,  will  enjoy  no  sun  but  through  the  interstices  of 
the  branches  during  the  three  winter  months.  Supposing  the  average  height  of  the  sun 
from  ten  to  two  o'clock  during  these  three  months  to  be  20  degrees,  then  a  tree  forty 
feet  high  will  throw  a  shadow  every  day  during  that  period,  upwards  of  100  feet  long, 
which  may  show  that  no  plantation  diould  be  made  nearer  the  south  sides  of  roads  than 
80  or  100  feet  On  the  north-east  and  north-west  sides,  they  may  be  nearer,  accord- 
ing to  the  elevation  and  natural  tendency  to  dryness  of  the  site,  and  also  taking  into 
consideration  whether  the  trees  are  evergreens,  and  with  or  without  underwood.  Tlie 
least  injurious  trees  are  single  rows  trained  to  high  stems,  properly  pruned  in,  or 
foreshortened. 

3622.  The  preparation  of  the  base  qf  a  road,  for  the  reception  of  the  metals  or  hard 
materials,  is  a  matter  of  primary  importance.  Marshal,  Edgeworth,  and  some  other 
writers,  with  almost  all  practical  men,  seem  to  have  entertained  much  less  enlightened 
notions  on  this  subject  than  M*Adam. 

3623.  Mar^aTs  preparation  consists  in  striking  off  the  protuberances,  and  fiUing  up 
the  hollow  parts ;  the  footpath  and  the  higher  side  of  the  soft  road  being  raised  with  the 
earth  which  is  required  to  be  taken  off  the  bed  of  the  hard  road,  whose  base  or  founda- 
tion ought  to  be  formed  with  peculiar  care.  Every  part  is  required  to  be  firm  and  sound, 
dry  earth,  or  hard  materials,  being  rammed  into  every  hollow  and  yielding  part.  In  a 
dry  situation,  as  across  a  gravelly-  or  stony  height,  little  more,  he  says,  is  required,  than 
to  remove  the  surface  mould,  and  lay  bare  the  rock  or  bed  of  gravel  beneath  it ;  and 
then  to  give  the  indurate  base  a  round  or  a  shelving  form,  as  the  lying  of  the  ground 
may  require.  In  this  way,  a  travelable  road  may  be  made,  and  kept  up,  at  one  tenth  of 
the  expense  incurred  by  the  ordinary  practice  in  this  case ;  which  is  to  gather  up  the 
surface-soil  into  a  ridge,  and,  on  this  soft  spongy  bed,  to  lay,  coat  after  coat,  some  hard 
materials,  fetched  perhaps  fi^  a  distance. 

3624.  A  soft  bed  [»  now  found  by  far  the  best;  and  M'Adam  has  proved,  in  the  case  of 
part  of  the  road  between  Bridgewater  and  Cross,  that  a  stratum  of  hard  materials  covering 
a  morass  will  last  longer  than  a  similar  stratum  laid  on  rock :  indeed,  it  may  be  questioned 
whether  a  properly  nude  road  on  a  bog,  which  yields  by  its  elasticity,  will  not  last  longer 
than  one  on  a  firm  surface.  We  have  been  told  by  a  gentieman  of  some  experience  in 
road-making,  that  in  Ireland  this  is  actually  found  to  be  the  case.  **  Precisely,'*  as  Fry 
observes,  "  for  the  same  cause  that  a  stone  placed  upon  a  woolpack  would  bear  a  greater 
pressure  before  it  would  be  broken,  than  it  would  if  placed  on  an  anvil.**  {Essay  on  Whed 
Carriages,  ^c,  App,  129.) 

3625.  Covering  the  base  of  an  unsound  road  with  foKots,  branches,  furze,  or  heath,  is 
recommended  by  Edgeworth.  Flat  stones,  he  adds,  if  they  can  be  had,  should  then  be 
laid  over  the  fiiggots,  and  upon  them  stones  of  six  or  seven  pounds*  weight,  and,  lastly,  a 
coat  of  eight  or  ten  inches  of  pounded  stone.  If  the  practicability  of  consolidating  a  mass 
of  stones  each  of  six  or  eight  ounces*  weight  and  under,  so  as  to  act  as  one  plate  or  fioor- 
ing,  be  admitted,  then  the  faggots  and  flat  stones  must  at  least  be  useless,  and  the  stones 
of  six  or  seven  pounds*  weight  iiyurious ;  because,  whenever  the  upper  stratum  had  worn 
down  a  few  inches,  some  of  these  stones,  and  eventually  the  greater  number,  would  be 
worked  up  to  the  surface,  and  the  road  destroyed,  or  put  in  a  state  to  require  lifting, 
breaking,  and  relaying. 

3626.  A  basement  rf  trees,  bavins,  or  bushes,  is  made  use  of  by  Walker  when  the  ground 
is  very  soft.     They  carry  off  the  water  previously  to  the  materials  of  the  road  being  so 
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■hoold  not  be  used,  unlen  they  we  w  low  as  always  to  ba  oomplelely  moist.  When 
they  are  dry  and  excluded  from  the  air  they  decay  in  a  very  few  years,  and  produce  a 
■inking  in  place  of  preserving  the  road :  a  thickness  of  hard  chalk  has  been  recommended 
for  the  fame  purpose ;  the  chalk,  mixing  with  the  gravel  or  stones,  becomes  concreted, 
and  presents  a  laiger  surftce  to  the  pressure.  It  is  alleged  on  the  other  hand,  that 
chalk  is  one  of  the  worst  materials  for  roads,  as  it  absorbs  water,  which,  when  frosen, 
never  fails  to  break  up  the  road. 

S627.  The  bam  of  the  road  it  constructed  by  TeUbrd  and  Steventon  of  an  elliptical  form ; 
if  it  is  upon  clay  or  other  elastic  substance  wnich  would  retain  water,  Telford  would 
reconmiend  to  cover  the  whole  bottom  of  the  road  with  tmface  soil;  in  cases  where 
the  natural  shape  of  the  ground  admits,  he  would  not  remove  the  original  surface; 
and,  where  there  are  inequidities,  he  would  fill  them  up  with  surface  soil,  so  as  to  cut  off 
all  connection  with  clay. 

3628.  Informing  the  bam  of  a  road  on  a  fiow^g,  Clarke  directs  to  strip  the  heathy 
sods  (tussocks)  off*  the  whole  surface  of  the  side-drains,  and  place  them  with  the  heath 
uppermost  on  the  space  intended  for  the  road ;  or  if  a  sufficiency  of  brushwood  or  furxe 
can  be  procured,  it  will  answer  still  better.  Fft>ceed  to  let  off*  the  water  at  the  lowest  ends 
of  the  drains,  leaving  an  open  channel  in  the  middle  of  each.  A  Aer  the  water  has  run  off* 
for  some  time,  throw  off*  another  spit ;  and  repeat  this  operation  month  after  month,  till 
the  space  for  the  road  becomes  compact  and  dj7 ;  and  be  sure  to  keep  it  in  that  state  by 
cleaning  the  drains  frequently.  There  should  be  eight  or  ten  inches  of  tough  clay  laid 
over  the  tussocks  or  brushwood,  which  will  be  greatly  the  better  of  being  consolidated  by 
rollers.  This  part  of  the  road  may  be  left  rather  higher  in  the  centre  than  the  other 
parts,  to  allow  for  settling.  There  is  no  situation  where  it  is  more  difficult  to  make  a 
good  road  than  through  a  flow.bog ;  but,  if  once  made  well,  it  is  the  most  permanent  of 
all  roads,  and,  from  its  elasticity,  the  most  easy  to  horses. 

S629.  In  Jbrming  the  bant  of  a  road  on  thin  moor,  the  whole  of  the  peat  should  be 
removed  from  the  space  on  which  the  road  is  to  be  made ;  for,  if  allowed  to  remain 
between  the  hard  subsoil  and  the  small  stones,  the  weight  of  carriages  would  press  down 
the  latter,  force  up  the  black  peat  through  them,  and  totally  spoil  the  road :  this  happens 
only  where  there  is  a  thin,  soft,  peaty  stratum  between  two  hsird  bodies ;  for  in  deep  bog, 
the  elasticity  of  the  foundation  yields  to  the  superficial  pressure,  and  contributes  to  the 
durability  of  the  materials :  after  this  has  been  so  removed,  the  surface^  when  formed 
and  drained,  will  be  ready  for  the  road  materials. 

S6da  In  forming  the  bate  or  metal-bed,  Peterson  observes,  <<  it  is  common  to  cut  it  to 
the  exact  breadth  and  depth  of  the  metals,  and  to  make  it  quite  flat  in  the  bottom,  or  level 
from  the  one  side  of  the  metals  to  the  other.  Supposing  this  metal-bed  to  be  fonned 
fourteen  feet  broad,  and  nine  inches  deep,  on  a  breadUi  of  fourteen  feet,  the  metals 
would  require  to  be  about  three  inches  higher  in  the  middle  than  on  the  sides.  In  this 
case,  then,  they  would  be  nine  inches  deep  on  the  sides,  and  twelve  on  the  middle ;  and 
as  it  is  evident  that  the  middle  of  the  road,  where  the  metals  are  deepest,  is  not  sub- 
jected to  so  much  waste  from  the  tread  of  the  horses*  feet,  as  that  nearer  the  sides  is 
fiom  the  grinding  of  the  wheels,  this  is,  tlierefore,  a  waste  of  metals  on  the  middle  of  the 
road.  But  this  is  not  the  greatest  evil  of  which  I  complain  :  the  metal-bed  being  cut 
into  the  solid  ground,  andjlat  in  the  middle,  and  having  the  earth  on  each  side  about 
nine  inches  higher  than  it,  —  this,  upon  any  other  ground  than  that  of  dry  sand  or  gravel, 
forms  a  bed  for  retaining  the  water,  as  well  as  for  holding  the  metals,  which  often  deluges 
the  middle  of  the  road  witli  mud  or  gutters,  when  it  might  be  prevented.  I  would 
therefore  propose,  that  a  metal-bed  of  fourteen  feet  broad  should,  instead  of  being  level, 
have  a  rise  in  the  middle  of  at  least  four  inches,  which  will  make  a  declivity  from  the  middle 
to  each  side  of  nearly  two  inches  in  the  yard.  Then,  supposing  the  surface  of  the  metals 
to  have  the  same  shape  as  mentioned  above,  viz.  three  inches  higher  on  the  middle  than 
on  the  edges,  the  metals  on  the  sides  will  be  the  same  depth  as  formerly  mentioned, 
namely,  nine  inches ;  but  instead  of  twelve  inches  on  the  middle,  they  will  then  only  be 
seven  inches  deep,  which  makes  a  saving  of  five  inches.  This  saving  of  five  inches  on  the 
middle,  or  two  inches  and  a  half  on  the  whole  breadth  of  the  metals,  is  very  considerable ; 
but  this  is  not  the  only  benefit  arising  from  this  mode  of  procedure.  The  metal-bed,  having 
a  slope  from  the  middle  to  each  side  of  the  road,  so  far  from  retaining  the  water,  runs  it 
off*  from  the  middle ;  and  this  will  be  of  more  service  in  keeping  the  road  in  good  order 
ever  afterwards,  than  if  you  were  to  put  three  or  four  inches  more  of  additional  depth  to 
the  metals  on  the  common  plan.  This  appears  to  me  to  carry  so  much  of  common  sense 
on  the  face  of  it,  that  I  am  surprised  it  has  not  long  ere  this  time  been  generally  adopted.** 
Here  Fkterson  seems  to  infer  tiiat  water  may,  or  rotlier  does,  penetrate  the  stratum  of 
metal  to  the  base,  which,  in  properly  made  roads,  will  at  least  not  often  be  the  case. 
The  argument  of  a  saving  in  materiab  is  quite  sufficient  to  justify  him  and  Telford  in 
adopting  the  elliptical  form  for  a  basis. 

3631.  J  soft  bate  is  always  preferred  by  M'Adam,  who  drains  effectually,  and  puts  no 
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intervening  m«terial  between  the  metals  and  the  earth,  even  if  it  were  a  bog,  **  prorided 
it  admitted  a  man  to  walk  orer  it.'*  {EtaminaHon,  4i;(%  1819.)  The  Somenetshire 
morass  is  so  extremely  soft,  he  says,  '<  that  when  you  ride  in  a  carriage  along  the  road, 
you  see  the  water  tremble  in  the  ditches  on  each  aide ;  and  after  there  has  beien  a  alight 
frost,  the  vibration  of  the  water  from  the  carriage  on  the  road  will  be  so  great  as  to  break 
the  young  ice.  I  never  use  large  stones  on  the  bottom  of  a  road ;  I  would  not  put  a 
large  stone  in  any  part  ^of  it,  nor  faggots,  nor  any  material  larger  than  will  weigh  six 
ounces.  If  a  roMd  be  made  smooth  and  aolid,  it  will  be  one  mass,  and  the  effect  of  the 
substratum,  whether  clay  or  sand,  can  never  be  felt  in  effect  by  carriages  going  over  the 
road ;  because  a  road  well  made  unites  itself  in  abody  like  a  piece  of  timber  or  a  board.** 
S6S8.  An  vutmctive  proof  of  the  preference  gwen  by  IT  Adam  to  a  toft  bate  is  derived 
from  a  case  which  occurred  near  Montrose.  This  case  was  sent  to  him  by  Patenon  in 
the  following  report :— -<<  This  road,**  says  the  reporter,  **  for  about  a  mile,  goes  over  a  bank 
of  sea-beach,  many  feet  in  depth,  and  idl  round  stones  from,  two  to  five  or  aix  inches  in 
diameter.  Always  as  the  stones  above  three  inches  work  up,  and  make  their  appearance 
on  the  surfiice,  they  are  taken  off  to  the  side  of  the  road,  and  broken  to  the  ordinary  siae. 
This  has  been  done  several  times  every  year  for  many  years  back,  but  the  road  always 
continues  loose  and  open  as  ever.**  The  answer  of  M< Adam  was,  —  '<  The  road.you  have 
sent  me  a  report  of  is  novel  in  its  situation,  but  very  far  from  hopeleas.  The  aea  beach, 
of  which  it  is  wholly  composed,  should  be  picked ;  that  is  to  say,  the  large-siied  pebbles 
should  be  carefully  removed  f^m  the  surface,  and  carried  to  the  side  <^  the  road,  and 
there  broken,  not  to  what  your  surveyor  calls  my  sixe,  which  is  six  ounces,  but  smaller, 
say  to  three  or  four  ounces.  And  /  must  alto  warn  you,  that  any  round  stone,  when 
broken  in  half  so  as  to  form  a  hemisphere,  is  nearly  as  unmanageable,  and  as  little  likely 
to  consolidate  in  a  road,  as  one  left  quite  round ;  Uierefore,  with  regard  to  weight,  your 
stones  must  be  taken  so  as  to  form  as  many  angles  as  possible.  No  large  pebble  must 
be  left  in  sight  upon  the  bottom  of  the  road,  otherwise  they  will  work  up  through  the 
broken  stones  of  which  your  road  will  be  composed ;  but  having  prepared  a  surfiu^  upon 
which  to  place  your  road,  by  removing  the  large-sised  pebbles  (I  mean  all  above  rix 
ounces),  and  evenly  covering  the  surface  with  sand  soil  or  other  soft  matter,  lay  on  your 
properly  broken  stones.**  Peterson  entirely  concurs  with  M<Adam  in  regard  to  the  ad- 
Tantage  of  a  soft  base,  adding,  in  his  last  publication  {Lettertt  ^c  1822.),  <*  although  the 
ground  under  the  materials  can  never  be  too  dry,  the  materials  never  unite  so  firmly  when 
placed  upon  a  hard  rock  or  upon  gravel,  as  they  do  upon  earth,  moss,  or  sand.  There 
should  always,  therefore,  be  a  few  inches  of  the  one  or  the  other  of  these  put  under  the 
road,  as  a  bed  for  the  materials,  where  it  is  on  a  rocky  or  gravelly  bottom.** 

3633.  When  the  bam  consittt  partfy  qffirm,  and  paribf  of  loote,  materialtf  or  mooed 
earth,  some  nicety  is  required  to  determine  the  allowance  for  the  sinking  of  the  latter ;  and, 
indeed,  roads,  under  such  circumstances,  cannot  often  be  finished  out  of  hand.  Some 
judicious  directions  on  this  subject  are  given  by  Peterson.  **  When  a  road,**  he  observes, 
"  is  formed  along  the  side  of  a  hill  or  doping  bank,  the  earth  that  is  produced  from  the 
side-cuttinff  makes  up  a  part  of  the  breadth  of  the  road ;  so  that  the  road  is  formed,  partly 
on  the  solid  ground,  and  partly  on  the  embankment.  All  new-made-up  earths  or  em- 
bankments subside  a  little,  whatever  be  the  nature  or  quality  of  the  stuff  of  which  they 
are  composed :  for  which  reason,  that  part  of  the  breadth  of  the  road,  that  is  formed  upon 
the  embankment,  should  be  raised  a  litde  higher  than  the  solid  ground.  No  precise  rule 
can  be  given  to  ascertain  exactly  how  much  the  different  kinds  of  earths,  clays,  gravel, 
&c  will  subside ;  but  the  following  has  been  found  so  near  to  the  truth,  in  most  cases, 
that  it  may  with  safety  be  admitted  as  a  general  rule.  At  all  places  where  there  are  em- 
bankments, whether  over  hollow  ground  or  along  the  side  of  a  sloping  bank,  for  every 
foot  that  these  embankments  or  mounds  are  raised  in  height,  one  inch  may  be  allowed  for 
subsiding.  So  that  if  an  embankment,  or  the  outer  edge  of  a  road  formed  from  the  side- 
cutting,  requires,  for  instance,  six  feet  deep  of  forced  earth  to  bring  it  to  the  level  required, 
in  that  case  it  should  be  made  six  inches  higher ;  namely,  six  feet  six  inches  upon  the 
newly  made  up  ground ;  and  it  will  be  found,  in  general,  to  be  about  six  months,  from 
the  time  that  the  embankment  has  been  made,  until  it  has  become  properly  consolidated.** 

3634.  Where  the  bottom  it  naturally  wet  and  spongy,  Stevenson  obxrves,  it  is  well  to 
ram  it  with  chips  of  stone,  or  with  rubbish  somewhat  freed  from  earthy  puticles.  It  is 
extremely  desirable,  in  every  situation,  that  the  road-metal  should  be  broken  to  a  uniform 
sise,  so  as  to  form  a  compact  body  throughout.  But,  as  the  preparation  of  the  small 
metal  suitable  for  the  surface  of  a  road  u  expensive,  it  will,  in  many  situations,  be  found 
advisable  to  lay  a  stratum  or  course  of  handmaid  stones,  of  from  five  to  seven  inches 
in  depth,  with  their  broadest  ends  placed  downwards,  and  the  whole  built  compactly 
together,  upon  the  prepared  bed  or  soil. 

3635.  The  materialt  of  the  road  may  be  considered  in  regard  to  their  nature  or  kind, 
the  proper  aize  and  weight,  the  outline  of  their  upper  surfiure,  and  the  mode  of  laying 
them  on  and  '^msftlidating  them. 
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36S6.  AJrcmtfiamuvenaUyaUowedtobetiiebestluiidofiiiAteriiiforrattds;^ 
tnp,  or  flint,  the  best  ipedcs  of  stooe ;  next  in  order  are  some  sorts  of  limestone,  and  hard 
sandstone.  Soft  claystone  is  the  worst.  Limestone  is  the  principal  material  in  Wiltshire, 
Someraefednre,  Gloucestershire,  and  Ireland ;  granite  and  tnp  in  the  north  of  England 
and  Scotland ;  shtestone  in  North  Wales ;  sandstone  pdl>bles  in  Shropshire  and  StsObrd^ 
shire;  flint  in  Essex,  Sussex,  and  part  of  Kent;  and  gravel  in  Middlesex  and  Surrey. 
«  The  stones  used  for  the  metak  of  any  road,"  Peterson  obseryes,  «  should  always  be 
the  hardest  and  most  durable  that  the  place  or  nei^bourhood  can  afford.  But  this  dura- 
bility will  be  found  in  a  great  measure  to  depend  on  the  dryness  of  the  road.  FVeestone, 
of  a  moderate  hardness,  such  as  mineralogists  would  term  No.  6.9  '  that  would  with 
difficulty  yield  to  the  knife,*  will  make  a  very  good  road  on  a  dry  sloping  bank,  exposed 
to  the  sun  and  air,  or  eren  on  a  lerel  surface  that  has  a  dry  gnyelly  bottom.  Nay,  even 
seven  or  eight  inches  deep  of  such  metals,  on  such  situations,  will  make  a  better  road 
than  twelve  inches  of  the  best  meuls  where  the  bottom  is  constantly  damp,  and  will 
actually  surpass  them  in  point  of  durability.  This,  however,  is  not  meant  to  give  a  pre- 
ference to  those  metals,  but  merely  to  show  the  great  difference  there  is  betwixt  a  wet 
and  a  dry  bottom ;  and  that  such  metals  will  answer  veiy  well  in  the  situations  above 
described.  Still  it  must  be  held  as  a  general  rule,  to  take  the  best  and  hardest  metals  the 
neighbourhood  can  afford,  as  formerly  mentioned." 

3637.  But  the  hardat  meUdt  wiU  not  alwiuft  befovnd  the  most  durable ;  and  here  it  may 
be  renuuked,  as  another  general  rule,  with  some  exceptions,  that  the  harder  they  are  to 
break,  the  greater  their  durability.  Some  stones,  for  instance,  as  hard  as  No.  9.  of  minOi- 
ralogists.  *<  such  as  would  give  a  few  feeble  sparks  with  steel,"  are  so  free  that  they  will 
fly  under  the  stroke  of  a  hammer  like  so  many  pieces  of  glass.  These,  although  very  hard, 
being  of  a  quality  so  free  and  brittle,  will  grind  down  by  the  wheels  rather  easily,  and  in 
time  of  rains  will  be  formed  into  mud ;  while,  on  the  other  hand,  there  are  stones  not 
harder  than  No.  7.  that  are  so  tough,  that  there  is  great  difficulty  in  breaking  them. 
Tet  these  latter,  idthough  two  degrees  softer,  will  absolutely  last  longer  than  the  former, 
<m  any  road  whatever. 

3638.  FSntt  reduced  to  a  small  size,  and  mixed  with  chalk,  make  an  excellent  road 
in  dry  weather ;  but  chalk  being  very  absorbent  of  water,  they  become  slippery  and  soft 
in  moist  weather,  and  are  much  affected  by  frost. 

3639.  Whmstone,  M<Adam  and  all  road  engineers  agree  in  considering  the  most 
durable  of  all  materials ;  and,  wherever  it  is  well  and  judiciously  applied,  the  roads  are 
comparatively  good  and  cheap.  Fry,  however,  has  uniformly  observed,  in  various  parta 
of  England,  that  where  limestone  is  used,  the  roads  are  the  best ;  and  this  superiority  ia 
not  in  his  opinion  owing  merely  to  the  hardness  of  this  substance,  but  also  to  its  adherioe 
or  cementing  property :  how  otherwise^  he  says,  are  we  to  account  for  the  firmness  and 
solidity  of  the  roads  around  Bristol,  that  are  made  of  white  limestone.  Fall  mentiona 
dewstone,  which  abounds  in  Nottinghamshire  and  other  counties  of  the  North,  as  equally 
durable  with  whinstone.     (Every  Man  hu  own  Road-maker,  p.  8.) 

3640.  Grovel  is  of  two  kinds ;  that  obtained  from  pits,  and  that  from  the  beds  of  riven. 
Gnvel  is  generally  silidous  and  hard ;  otherwise,  indeed,  it  would  have  been  worn  down 
to  sand,  in  undergoing  the  operation  with  has  rendered  it  gnveL  This  material  is  chiefly 
used  on  the  roads  round  London :  it  is  oflen  found,  Faterson  observes,  "  to  answer 
very  well  in  point  of  durability.  But  such  kind  of  gravel,  being  composed  chiefly  of 
hard  sand,  and  smooth,  little,  round  stones,  does  not  so  easily  bind  together,  and  seldom 
makes  a  very  firm  road.  On  the  other  hand,  stones  that  are  broken  have  so  many  sidea 
that  they  readily  lock  into  one  another ;  whereas  the  small  round  gravel  keeps  rolling  and 
shifting  about  by  every  motion  of  the  wheels.  All  road  metals,  therefore,  should  be 
of  stones  as  large  as  to  require  breaking  before  they  are  used.  The  roads  on  which 
gravel  will  be  ibund  to  answer  best,  are  those  which  are  neither  too  wet  nor  too  dry.  I 
have  seen  a  road  made  with  such  materials,  not  only  easily  rutted  in  time  of  the  winter 
rains,  but  the  same  road,  in  the  drought  of  summer,  became  as  loose  as  ashes,  and  was 
then,  also,  very  easily  rutted ;  while  betwixt  these  extremes  it  answered  exceedingly  well. 
Upon  the  wbole^  it  would  be  improper  to  use  gravel  for  any  turnpike  or  public  road,  where 
stones  can  be  got  that  require  to  come  under  the  hammer."  (TVeo/ue,  ^c,  p.  31.) 

364 1 .  The  gravel  ofivhkh  roads  are  usually  fiirmed  u  mixed  with  a  large  portion  of  clay  ; 
and  the  component  parts  of  gravel  are  rouno,  and  want  the  angular  points  of  contact  by 
which  broken  stone  unites  and  forms  a  solid  body :  the  loose  state  of  the  roads  near 
London  is  a  consequence  of  this  quality  in  the  material,  and  of  the  entire  neglect  or 
ignorance  of  the  method  of  amending  it 

3642.  Gravel  is  the  worst  material  fir  making  roads  sulifect  to  great  traffic.  Telford, 
on  being  asked  his  opinion  of  it  by  the  road  committee,  replied,  "  I  am  of  opinion  that 
the  materials  in  the  whole  valley  or  plain  round  London  being  entirely  silidous,  or  flints, 
and  easily  ground  to  dust,  are  very  improper.  This  must  be  evident  to  every  person  who 
travels  near  London  in  any  durection."    In  this  opinion  M'Adam  concurs. 
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d643.  Artificiai  materials  for  roads  are  sometimes  bad  recourse  to,  when  stone  or 
gravel  is  not  to  be  procured,  and  sometimes  used  because  unfit  for  any  thing  else. 
They  are  chiefly  the  scoria  of  founderies,  dross,  cinders,  &c,  to  which  may  be  added 
burnt  cky ;  the  last  a  very  perishable  material.  It  is  burned  in  clamps  like  bricks, 
and  differs  from  them  in  being  in  irregular  masses,  and  in  not  having  been  previously 
worked. 

95M.  Chamber's  tvbiUiute  for  road  metaisy  at  for  gravel  in  tstdening.  is  nothing  more  than  vitrified 
day,  loam,  marl,  or  any  other  earth  that  will  not  fall  to  powder  or  bum  to  lime.  The  material  is  intended 
to  be  burnt  in  a  temporary  kiln,  to  be  erected  by  the  side  of  the  road  about  to  be  made  or  repaired :  the 
earth  may  be  taken  ttom  the  side  drains.  The  kilns  are  to  be  of  about  six  yards  in  width,  and  of  any 
length :  a  stratum  of  dried  earth  is  to  be  laid  about  two  feet  in  thickness,  between  two  Uyen  of  com. 
bustibles,  so  as  to  turn  to  a  vitrified  sUte  the  greater  portion  of  the  earth  so  enclosed.  The  principal  part 
of  the  contents  of  the  kiln  will  then  be  in  lumps,  which  are  to  be  separated  fVom  the  dust  or  powder :  and 
such  vegeUble  matter  as  produces  alkali  may  be  burnt  with  the  other  materials,  to  assist  the  vitrification : 
salt,  barilla,  potash,  or  soap^ashes  also,  if  they  can  be  procured  at  a  small  expense,  may  be  employed  for  the 
same  purpose.  The  dust  unavoidably  produced,  or  remaining  fW>m  the  above  described  burning  of  clay, 
&c  having  been  separated  firom  the  vitrifieil  matter,  is  first  employed  to  damp  or  extinguish  the  fire,  and 
stfterwards,  though  not  applicable  to  road.making,  becomes  a  valuable  material,  and  may  be  appromiated 
for  dressing  land.    {Newtan^s  Journal,  vol  \.^2Si,) 

3645.  The  preparation  of  materialt  relates  chiefly  to  their  proper  size  or  weight,  and 
cleaning  from  earthy  matters. 

3646.  Brealdng  the  materials  evenly  is  a  point.  Marshal  observes,  on  which  very  much 
depends ;  for  by  doing  this,  the  wear  of  the  road  becomes  regular.  Where  the  heads 
of  large  stones  rise  above  the  general  surface,  they  become  obstacles  to  carriages,  and 
stumbling-blocks  to  horses :  beside  their  tending,  by  the  jolting  motion  which  they  give 
to  carriages,  to  indent  the  surface  on  either  side  of  them ;  and  thus  to  increase  the  rough- 
ness, and  hasten  the  decay  of  the  road. 

3647.  The  proper  size  cf  road  stones  requires  much  latitude. .  Not  only  the  intended 
use  of  the  road,  but  the  nature  of  the  material,  is  to  be  considered.  A  road  for  broad- 
wheeled  carriages  of  burthen  only,  may  be  made  of  larger  stones  than  one  for  narrow 
wheels ;  and  hard  stones  require  to  be  broken-  smaller  than  those  which  more  readily 
wear  down  and  form  a  travelable  surface.  For  when  once  the  surface  of  the  materials 
becomes  united  and  cemented  together,  and  its  rock-like  texture  established,  tlie  stones 
that  are  crushed,  and  the  smaller  fragments  which  are  splintered  off*,  in  wear,  serve  to 
encrust  and  bind  togetlier  the  stratum  of  stones  which  lie  next  in  succession  beneath  : 
especially  if  proper  attention  be  paid  to  the  irregularities  of  wear,  and  to  bring  back  tlie 
surface,  wherever  it  is  requisite,  to  its  original  evenness  of  convexity ;  so  that  it  may,  in 
every  part,  act  as  an  arch,  and  may  be  able  to  resist,  with  the  greatest  firmness,  the 
weight  with  which  it  may  be  impressed.- 

3648.  In  forming  and  repairing  roads  with  stones  of  large  sixe,  a  considerable  share  of 
the  expense  arises  fSom  the  labour  of  reducing  the  oAteriids ;  and,  in  consequence,  the 
smaller  they  are  broken,  the  greater  becomes  the  expense.  This,  on  ordinary  occasions, 
is  a  serious  consideration.  Hence,  in  constructuig  and  repairing  common  roads,  it  is 
advisable, — instead  of  reducing  the  surfiice  stones  to  small  fragments,  with  the  haxnmer, 
at  a  great  cost, —  to  cover  them  with  materials  that  are  already  reduced ;  as  the  rubbish 
of  stone  quarries,  soft  stones  or  gravel,  or  the  scn^ings  of  the  road  to  be  repaired. 
Such  cementing  materials  being  washed  and  worked  down,  by  rains,  and  the  action  of 
carriages  and  the  feet  of  travelling  animals,  among  the  surface  stones,  assist  much  in 
binding  and  fixing  them  in  a  firm  crust,  and  in  making  the  road  immediately  passable  by 
horses  and  light  carriages ;  most  particularly,  if  the  whole  be  compressed  and  united 
together,  by  a  heavy  roller  (suitable  to  the  purpose)  repeatedly  passed  over  the  surface. 
Such  is  Marshal's  opinion  ;  how  much  it  dififers  from  M*Adam'a  and  Paterson*s  cannot 
but  be  remarked  by  the  reader. 

3649.  The  sixe  of  stone^preferred  by  Edgeworth  is  not  specifically  mentioned ;  but  on 
bogs  he  would  lay  stones  of  six  or  seven  pounds*  weight :  he  elsewhere  observes  that  no 
stones  larger  than  an  inch  and  a  half  in  diameter  should  be  left  on  the  surface  of  the  road. 

3650.  The  size  which  Walker  approves  of  he  has  not  given  in  very  definite  terms ; 
and  his  observation  as  to  the  foundation  acting  by  an  arch  is,  in  our  opinion,  erroneous. 
He  says,  "  Where  whin  or  other  stone  is  to  be  used,  the  sise  of  the  pieces  into  which 
it  is  broken  should  decrease  as  we  approach  the  surface  —  the  superficial  coating  not  ex- 
ceeding a  cube  from  one  inch  to  one  inch  and  a  half.  If  the  foundation  is  bad,  breaking 
the  bottom  stone  into  small  pieces  is  expensive  and  iigurious,  upon  the  principle  I  have 
above  described,  and  also  for  the  same  reason  that  an  arch  formed  of  whole  bricks,  or  of 
deep  stones,  is  to  be  preferred  to  one  of  the  same  materials  broken  into  smaller  pieces ; 
for  in  some  counties  the  materials  will  admit  of  the  foundation  of  the  road  being  con- 
sidered as  of  the  nature  of  a  flat  arch,  as  well  as  of  being  supported  by  the  strata  directly 
under  it.'* 

3651.  ThesizeqfmetalSt  according  to  Patersont  should  be  different  for  the  upper  and 
under  surfaces  of  roads ;  and  both  diould  be  regulated  according  to  the  situation  of  the 
road,  and  the  nature  of  the  ground  over  which  it  is  formed.     "  Such  small  broken 
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metals  as  are  moit  proper  for  a  road  formed  on  s  sloping  bank,  or  on  a  very  dry  bottom^ 
would  be  quite  improper  for  a  road  that  is  perfectly  level,  and  is  much  subjected  to 
dampness.  In  the  former  case,  eren  six  or  eight  inches  deep  of  such  metals  will  make  a 
good  road ;  but  in  the  latter  case,  twelve  or  fourteen  inches  will  be  found  inadequate. 
In  the  former  case,  too,  the  metals  should  be  of  such  a  sixe  as  may  fill  and  pass  tlirough 
a  ring  from  two  to  two  inches  and  a  half  in  diameter ;  and  in  the  latter  case,  they  should 
not  be  under  three  inches ;  as  under  that  size  I  have  never  found  them  to  make  a  durable 
road  in  such  situations.  Every  road  that  has  more  than  eight  inches  deep  of  metals, 
should  have  the  half  of  these  in  the  bottom  broken  considerably  larger  than  Uiose  on  the 
top.  If  the  road,  however,  has  a  dry  hard  bottom,  there  is  not  so  much  need  for  this ; 
but  if  the  bottom  is  soft  and  wet,  it  is  of  the  greatest  service  in  making  a  firm  road,  and 
preventing  the  metals  from  sinking :  and  the  softer  the  bottom,  the  larger,  of  course, 
they  should  be.**  But  it  is  to  be  remarked,  that  the  same  author  in  his  Lettertt  ^c* 
published  tliree  years  afterwards,  says,  **  In  my  former  treatise  I  proposed,  where  the 
bottom  was  soft,  to  have  the  under  course  of  stones  a  little  larger  than  those  at  top. 
This  I  have  seen  o^service^  in  several  cases  :  but  my  mode  of  draining,  which  should 
never  be  neglected,  supersedes  this  entirely. 

S652.  The  criterion  of  me  adopted  by  M^Adam  is  six  ounces,  or  under,  for  every  part 
of  the  stratum. 

S65S.  The  sixe  approved  of  by  Clarke  is  not  defined,  but  it  should,  he  says,  be  small. 
"  The  common  practice  is  to  lay  a  stratum  of  stones  nearly  the  size  of  a  man's  head,  as  a 
foundation,  and  to  cover  them  with  two  or  three  inches  of  smaller  ones ;  but,  from  ex- 
perience and  obser^'ation,  I  am  decidedly  of  opinion,  that  all  the  stones  should  be  small, 
and  as  nearly  as  possible  of  the  same  size  :  for,  though  a  road  made  as  above  described 
may  be  very  good  at  first,  the  wheels  of  carriages  will  grind  the  small  stones  to  powder, 
the  large  ones  will  then  rise  to  the  surface,  and  the  roi^  will  become  intolerably  rough, 
and  though  frequently  repaired  with  new  materials,  the  same  cause  will  produce  a  simi- 
lar effect ;  whereas,  if  all  the  stones  are  smaU,  and  nearly  of  the  same  size,  they  will 
soon  be  cemented  into  one  solid  mass,  and  will  be  worn  evenly  to  the  last,  so  that  no 
repairs  will  ever  be  necessary,  but  the  addition  of  a  few  broken  stones  occasionally.*' 
{Obt.  on  Roads,  p.  11.) 

3654.  Infixing  upon  the  size  of  the  top  metal,  Stevenson  observes,  **  the  more  hard  and 
tough  its  nature  is,  the  smaller  it  may  bis  broken ;  it  being  an  object  of  main  importance 
to  have  the  metal  '  well  assembled,'  as  the  road-makers  express  it,  or  broken  (^  a  uni- 
form size.  In  almost  every  county  there  is  a  variation  in  the  quality  of  the  rock,  and 
also  in  the  size  to  which  it  is  broken.  Roads  have  latterly  been  made  un4er  a  specifica- 
tion as  to  the  weight  of  the  pieces,  varying  from  six  to  eight  ounces.  Formerly  it  was 
not  unconunon  to  have  them  specified,  of  the  size  of  a  <  hen's  egg,*  or  even  of  a  <  man's 
fist.*  By  reference  to  weight,  the  road-maker's  operations  beoune  more  precise;  but 
regard  should  also  be  had  to  the  specific  gravity  of  the  materials,  which  differs  con- 
nderably.  For  example,  granite  may  be  taken  at  twelve  cubic  feet  in  the  ton,  and  whin- 
stone  (the  greenstone,  basalt,  and  clinkstone  of  mineralogists)  is  often  met  with  of  similar 
weight.  Compact  limestone  and  flint  are  about  fourteen,  and  quartzy  sandstone  about 
fifteen  feet  to  the  ton.  Perhaps  the  most  convenient  and  uniform  te^^t  for  the  size  of 
road  metal  is  a  ring  measuring  two  inches  and  a  half  diameter  in  the  void.  When  the 
metal  is  thus  broken,  and  the  road  carefully  treated,  its  surface  soon  becomes  smooth 
and  compact,  without  requiring  the  addition  of  blinding,  or  filling  up  the  interstices 
with  gravel,  which,  if  used,  should  be  free  of  earthy  particles.  But  this  addition  is  hardly 
necessary,  where  there  is  much  traflic,  as  the  rough  and  angular  sides  of  the  metal  soon 
lock  into  each  other,  and  form  a  smooth  surface.**     {Ed*  Encyc,  art.  Roads,) 

S655.  The  mode  of  preparing  gravel  is  nearly  the  same  by  all  the  best  road  engineers^ 
>ii'ho  agree  with  Telu>rd,  that  it  ought  to  be  completely  cleansed  of  every  particle  of  clay 
or  earthy  substance,  and  its  dififerent  sizes  ought  to  be  selected  and  arranged  by  means 
of  riddling  or  washing.  In  the  use  of  the  ridder,  the  particles  of  earth  or  clay  adhere 
BO  much  to  the  stones,  that  it  frequently  requires  to  be  exposed  to  the  sun,  air,  and  frost, 
for  several  months,  and  then  riddled  over  again.  In  this  gravel,  the  stones  are  of  dif- 
ferent  sizes  and  different  shapes ;  all  those  that  are  round  ought  to  be  broken  with  a  small 
hammer.  Some  attempt  to  attain  the  same  end  sooner  by  washing ;  but  this  is  both  a 
more  expensive  and  less  effectual  mode  than  that  of  taking  advantage  of  the  weather. 

S6$6.  The  mode  of  breaking  stones  recommended  by  Edgeworth,  is  by  persons  sitting, 
and  using  small  hammers.  A  hard  stone  should  be  used  as  an  anvil,  and  tlie  stone  to 
be  broken  may  be  advantageously  held  in  a  forked  stick.  Attempts  were  made  some 
years  ago  to  break  limestone  for  roads,  by  the  force  of  horses,  wind,  and  water.  Stampers, 
shod  with  iron,  and  raised  by  proper  mill-work,  were  employed ;  they  were  let  fall  upon 
blocks  of  whinstone.  These  mills  were  found  profitable  for  breaking  limestone  to 
powder,  as  a  manure,  where  fuel  was  scarce,  but  they  crushed  the  stone  to  dust  rather 
than  to  fragments ;  if  lighter  stampers  were  employed,  they  frequently  failed  to  break 
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the  stone.  Feeding  the  mill  was  also  found  difficult  and  dangeroua.  Hiis  unsuccessful 
attempt  should  not  discourage  mechanists  from  further  trials.  Stones  preriously  broken 
to  the  size  of  five  or  six  inches,  might  be  thrown  upon  a  strong  circular  horizontal 
grating,  made  of  cast  iron.  Tlie  stones  might  be  forced  downwards  through  this 
grating  by  an  iron  rammer  or  a  sledge ;  they  would  thus  be  broken  to  fragments  that 
could  not  exceed  a  certain  size,  and  that  would  not  be  reduced  to  powder. 

3657.  The  manner  of  breakingf  according  to  Tdford,  is  of  great  importance.  More 
depends,  he  says,  on  the  weight,  shape,  and  manner  of  using  hammers,  than  any  one  can 
conceive  who  has  not  had  much  experience  in  road-making ;  the  di£Ferenoe  in  wmnaging 
this  operation  being  not  less  than  ten  per  cent ;  and  is,  besides,  of  equal  importance 
towards  the  perfection  of  the  road.  The  size  and  weight  of  the  hammer  he  would  ap- 
portion to  the  size  and  weight  of  the  stones ;  and  the  stones  should  be  broken  upon  the 
heap,  not  on  the  ground.  It  must  be  evident  that  using  round  stones,  instead  of  broken 
ones,  will  be  the  means  of  deranging  the  position  of  those  near  them,  and  of  grinding 
them  to  pieces. 

S658.  According  to  Id* Adam,  the  only  method  of  breaking  stonei,  both  for  effect  and 
economy,  is  by  persons  sitting :  the  stones  are  to  be  placed  in  small  heaps ;  and  women, 

boys,  or  old  men  past  hard  labour,  must 
sit  down  with  small  hammers  and  break 
them,  so  as  none  shall  exceed  six  ounces 
in  weight 

3659.  In  Nottingkanukire,  and  pari 
of  Yorkshire,  a  very  convenient  portable 
machine  is  employed  for  the  breaking 
of  small  land  and  waterwom  stones. 
The  diameter  of  the  stones  to  be  broken 
according  to  the  mode  in  question 
should  not  exceed  five  or  six  inches : 
they  are  placed  on  a  table  of  a  tri- 
angular shape  (Jig,  541.),  boarded  on 
three  sides  like  a  dressing-table,  but 
open  at  the  narrow  end,  which  is  placed 
next  and  in  front  of  the  operator,  who 


^^"^^   sits  on  a  stool  (6)  or  stands  as  he  may 
the  point  of  the  table  (a),  the  top  of  which  is 


choose,  and  has  a  block  between  him  and 

542  about  six  inches  lower  than  the  top  of  the  table.  By  means  of  an  iron  ring 
■  -  fixed  into  a  handle  of  wood  (Jg,  542. ),  he  draws  from  the  table  as  many  of 
the  stones  as  the  ring  will  enclose  on  the  block,  and  then  breaks  them  while 
still  enclosed  in  the  ring,  which  is  held  by  his  left  hand.  When  this  is 
done,  then,  with  another  motion  of  his  left  hand,  he  draws  them  in  the  ring 
off  the  block  till  they  form  a  heap  at  one 
side,  or  he  at  once  drops  them  into  the  hand- 
barrow  measure  (Jg,  543.)  To  prevent  any 
fragments  from  getting  to  his  face,  he  puts 
on  a  wire  guard  or  veil  (Jig.  544.),  which 
may  be  tied  by  a  ribbon  round  his  head,  or 
suspended  from  his  hat  The  same  hand-barrow,  which  serves  as  a  cubic  yard  measure, 
serves  to  carry  the  stones  to  any  distance.  The  price  paid  is  so 
much  a  yard.  In  some  places,  the  breaking  apparatus  consists  of 
three  separate  parts,  the  table,  the  block,  and  the  stool :  in  others,  the 
whole  is  combined  in  one  machine,  furnished  with  a  wheel  (Jig.54Ue)f 
which  serves  as  one  foot  when  the  machine  is  stationary,  and  handles 
(d)  ;  and  which  admits  of  moving  it  from  place  to  place,  as  easy  as 
a  conunon  wheelbarrow.  All  that  is  wanted  to  render  this  appa- 
ratus complete,  is  a  portable  shelter  or  shed,  which  might  be  formed 
entirely  of  plate-iron,  to  move  on  three  wheels ;  or  a  slight  iron 
frame  on  three  wheels,  to  be  covered  with  reed  frames  or  straw 
matting.  The  shelter  should  be  formed  so  as  not  only  to  protect 
from  perpendicular  rain  or  sun,  but  from  side  winds  and  drifUng 
snows  or  rains.  {GiMrd.  Mag.  vol.  v.) 
3660.  Boulder  ttonest  according  to  Fall,  '<  are  broken  with  a  hammer  upon  a  block  made 
of  cast  iron.  The  hammer  should  weigh  about  three  pounds  and  a  half  or  four  pounds, 
with  two  flat  faces  of  about  an  inch  and  a  quarter  in  diameter,  and  a  handle  similar  to 
a  blacksmith's  hammer.  The  cast-iron  block  must  be  six  or  seven  inches  square,  and 
three  inches  and  a  half  in  thickness,  and  let  into  a  piece  of  coarse  solid  wood,  about 
thirteen  or  fourteen  inches  square,  and  seven  or  eight  inches  thick.  The  block,  when 
used,  is  to  be  placed  firmly  upon  the  ground,  with  a  kind  of  trough  so  fixed  that  the 
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pebbles  max,  ^^  ^''''^  ^  brought  on  the  block  with  a  ring.  The  ring  should  be  about 
fire  or  fix  inches  in  diaiDeCer»  an  inch  and  a  half  in  breadth,  and  a  Uttle  thicker  than 
hoop-inm,  with  a  short  handle  to  it :  this  instrument  is  used  for  coniimng  the  stones  on 
the  block,  while  going  through  their  operation.  The  trough  has  four  feet  to  support  it, 
two  of  which  (thMe  nearest  to  the  breakers)  are  no  longer  than  what  is  necessary  to  allow 
the  stones  to  come  upon  the  block :  the  other  two  are  placed  at  a  little  dintance  from  the 
block,  and  should  be  somewhat  longer,  in  order  that  the  far  end  of  the  trough  may  be 
higher,  say  four  or  fire  inches ;  by  which  means  the  person  who  breaks  the  stones  will, 
with  ease,  pull  them  up  on  the  block ;  and,  as  he  must  always  be  in  a  sitting  posture, 
it  is  requisite  that  he  should  get  all  the  advantage  orer  them  be  can.  The  trough  is,  in 
fonn,  like  a  washing  tub,  except  that  the  end  next  the  block  is  much  nairower  than 
the  other,  and  left  open ;  at  the  bottom  of  it  — the  end  next  the  block — should  be  fixed  a 
grate,  to  let  through  the  dirt  or  sand  which  u  shovelled  up  with  them  when  put  into  the 
trough.  It  will  sometimes  be  of  great  advantage  to  gravel,  when  clay,  earth,  or  other 
matter,  adheres  to  it ;  for,  by  constantly  removing  it  about,  and  being  frequently  ex- 
posed to  frost,  wet  and  dry  weather,  the  dirt  becomes  tender  and  moulders  mto  pieces, 
which  the  grate  will  readily  separate,  without  any  hinderance  to  the  breaker  or  waste  in 
the  stone.  A  blacksmith's  anvil  is  the  best  block ;  and  a  box  or  trough,  made  as  just 
described,  must  be  framed  so  as  to  agree  with  it.**    {Faffs  Surveyor^  Gtdde.) 

3661.  Breaking  by  maehmerjf.  On  a  new  line  of  road,  between  Bury  and  Bolton,. in 
Lancashire,  a  rotatory  steam-engine  is  attached  to  a  machine  similar  to  a  stone-mill,  but 
conaidenbly  stronger,  which  breaks  the  stones  to  cover  the  road  at  the  astonishing  rate 
of  seventy  or  eighty  tons  in  ten  hours.  The  engine  is  movable  on  wheels,  so  that  it  can 
be  removed  to  any  part  of  the  road  without  being  taken  to  pieces.  {Lowion  Jonmal  cf 
theArthic-  Sept.  1822.) 

S662.  M*JdanCi  crUerum  for  sue  is  weight.  On  being  asked  by  the  road  com- 
missioners  to  mention  the  dimensions,  he  stated,  that  there  was  very  little  difference  in 
the  weight  of  the  stones  used  in  road-making.  <<  I  did  imagine,"  he  says,  **  that  a  dif- 
ference existed ;  but  having  weighed  six  ounces  of  different  substances,  I  am  confident 
there  is  little  difference  in  appearance,  and  none  in  effect :  I  think  that  none  ought  to 
exceed  six  ounces ;  I  hold  six  ounces  to  be  the  maximum  size.  If  you  made  the  road 
of  all  six-ounce  stones,  it  would  be  a  rough  road ;  but  it  is  impossible  but  that  the  greater 
part  of  the  stones  must  be  made  under  that  size.**  —  "  Do  you  find  a  measure  or  ring 
through  which  the  stones  will  pass,  a  good  method  of  regulating  their  size  ?  ** — «  That  is 
a  very  good  way ;  but  I  always  mske  my  surveyors  carry  a  pair  of  scales  and  a  six-ounce 
weight  in  their  pocket,  and  when  they  come  to  a  heap  of  stones,  they  weigh  one  or  two 
of  the  largest,  and  if  they  are  reasonably  about  the  weight,  they  will  do ;  it  is  impossible 
to  make  them  come  exactly  to  it." 

3663.  With  respect  to  the  size  of  stones,  Peterson  disapproves  of  six  ounces  being 
made  the  maximum,  as  proposed  by  M'Adain.  <<  I  find,"  says  be,  <*  there  are  many 
under  the  weight  that  are  yet  of  a  very  improper  shape  and  size ;  even  from  three  to 
four  inches  between  the  extreme  points.  Besides,  scales  for  weighing  are  not  so  portable 
nor  convenient  as  gauging-rings  for  the  size.  The  ring  I  generally  use  is  two  inches 
and  a  half  in  diameter ;  and  the  stones  should  be  broken  so  that  the  largest  may  pass, 
in  any  direction,  through  it.  On  this  plan  you  have  the  materials  smaller,  more  equal, 
and  more  square  in  shape,  than  on  his  plan.  An  inexperienced  penon,  on  the  first  view 
of  it,  nuy  think  otherwise ;  but  it  is  a  fact,  that  taking  my  ring  as  a  gauge,  you  will 
not  have  five  stones  ih  a  thousand  that  will  exceed  four  ounces  in  weight,  and  none  of 
improper  shape  or  dimensions :  while  on  Mr.  M<Adam*!B  plan  you  wiU  have  more  than 
twenty  in  a  thousand  that  will  not  pass  longitudinally,  even  through  a  three-inch  ring. 
It  is  now  nearly  three  years  since  I  first  heard  of  his  standard  weight.  During  that 
time  I  have  had  people  both  working  to  it,  and  also  to  my  ling-gauge ;  but  1  have 
uniformly  found  that  mine  are  so  much  smaller,  that  they  cost  about  a  Jfflh  more  in 
breaking  than  his.  Upon  the  whole,  then,  I  would  recommend  the  ring  as  every  way 
preferable  to  the  scales :  and  I  have  no  doubt  that  it  would  be  an  improvement  even  to 
reduce  the  ring  a  little,  where  the  ground  under  the  road  is  completely  dried  by  the 
method  I  have  described.** 

3664.  With  respect  to  the  depth  of  metaH,  Marshal  mentions  twelve  inches:  but 
Edgeworth  considers  an  average  of  nine  inches  as  sufiicient  for  any  road  on  a  good 
basis ;  and  two  thirds  of  the  quantity,  he  says,  will  make  an  excellent  road  at  a  distance 
from  any  great  town. 

3665.  The  depth  of  materiaU,  according  to  Walker,  depends  so  much  upon  the  soil 
and  the  nature  of  the  materials  themselves,  that  it  is  impossible  to  lay  down  any  general 
rules  for  them.  The  thickness  ought  to  be  such  that  the  greatest  weight  will  not  affect 
more  than  the  surfece  of  the  shell ;  and  it  is  for  this  purpose  chiefly,  that  thickness  ia 
required,  in  order  to  spread  the  weight  which  comes  upon  a  small  part  only  of  the  road 
over  a  Uorge  portion  of  the  foundation. 
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3666.  The  depth  tf  solid  nutteriab  recommended  by  WAdaim  is  one  of  ten  inches,  which 
he  thinks  equal  to  carry  any  thing  when  well  consolidated,  and  whether  on  a  soft  or  hard 
substratum ;  he  should  prefer  a  soft  one.     (EiaminaHofu,  j-c.  1819.) 

3667.  The  depth  of  metals,  according  to  Paterson,  should  be  regulated  according  to 
their  quality,  the  situation  of  the  road,  and  the  nature  of  its  basis.  On  the  generality  of 
turnpike  roads  it  should  be  made  from  ten  to  twelve  inches ;  and  upheld  afterwards  at 
the  depth  of  nine  or  ten  inches.  Yet,  in  some  situations,  even  six  or  eight  inches  will 
make  a  much  better  road  than  twelve  or  fourteen  in  other  situations. 

3668.  The  depth,  according  to  Stevenson,  must  depend  a  good  deal  on  the  quality  of 
the  rock,  but  it  should  seldom  be  less  than  eight  inches  in  all  those  parts  of  the  road  on 
which  carriage  wheels  may  be  supposed  to  pass.  Towards  the  verge,  it  may  be  less. 
{Ed,  Encyc.  art.  Roads,) 

3669.  f^Uh  respect  to  the  shape  of  the  surface  of  the  metals,  almost  all  road-maken 
agree  that  it  should  be  convex,  but  tney  differ  a  little  in  the  degree  of  convexity.  It  is 
also  allowed  by  most  of  them  that  on  roads  up  ascents,  the  surface  of  the  metals  may  be 
flat,  bevelled,  or  somewhat  inclined  to  one  side.  Concave  rOads  are  not  here  taken  into 
account,  as  they  require  a  different  general  plan,  and  may  be  considered  as  not  resorted 
to  in  preference,  but  from  accidental  circumstances. 

—96701  Comcaite  roods  {Jig.  545.)  were  recommended,  and  to  a  certain  extent  adopted,  by  the  cddnrated 
Bakewell  of  Dishlejr.  Pnctically  conaidered,  tuch  a  road  li  in  efllBct  nothing  more  than  a  flat  road  with 
a  gutter  in  the  middle,  instead  or  a  gutter  at  each  tida 

545 


3671.  The  proper  convexity  of  a  wet-weather  road,  according  to  Marshal,  is  to  be 
regulated  by  a  variety  of  circumstances ;  as,  first,  by  the  materials  of  which  it  is  to  be 
formed :  soft  materials  are  most  liable  to  be  worn  into  ruts  and  hollows,  and  require  to 
be  laid  up  with  a  quicker  descent  for  rain-water  than  hard  materials,  which  require  less 
elevation  or  rotundity  of  surface ;  and  least  of  all  a  firm  even  pavement.  Secondly,  a 
convex  road  in  the  face  of  a  steep  is  to  be  laid  up  higher,  with  a  given  material,  than 
one  on  more  level  ground,  on  which  rain-water  has  no  other  tendency  than  to  the  sides : 
whereas,  in  the  face  of  a  steep,  it  may  have  an  equal  or  greate^  tendency  along  the  line 
of  the  road,  and  is  liable  to  be  caught  by  the  slightest  impressions  of  wheels ;  and  thus 
to  wear  channels,  as  may  too  often  be  seen,  from  the  top  to  the  bottom  of  the  hilL 
Even  where  the  surface  of  the  road  is  perfectly  smooth,  it  may  have  twice  the  distance 
to  run,  before  it  reaches  the  outer  margin,  that  it  has  on  a  level.  And,  thirdly,  the 
degree  of  convexity  is  to  be  determined,  in  part,  by  the  width  of  the  road ;  the  mate- 
rials and  descent  being  equaL  A  wide  road  requires  to  be  formed  with  a  greater  side- 
ways descent  than  a  narrower  one ;  which  more  readily  frees  itself  from  rain-water, 
inasmuch  as  the  distance  is  shorter  from  the  crown  to  the  outskirts  of  the  road.  Nor  is 
freeing  a  road  from  rain-water  the  only  object  to  be  kept  in  view,  with  regard  to  its 
convexity.  The  ease  and  safety  of  carriages,  and  particularly  those  of  burthen,  whose 
loads,  being  of  light  materials,  are  laid  up  high,  require  to  be  consulted.  A  carriage  moves 
most  freely,  and  with  the  least  exertion  of  draught,  when  the  load  lies  evenly  upon  the 
wheels  on  each  side.  In  proportion  as  the  weight  is  thrown  on  one  side,  or  the  other, 
the  resistance  is  increased ;  especially  on  a  road  which  is  liable  to  impression.  Hence 
an  inconveniency  of  a  highly  convex  road  in  the  face  of  a  steep,  and  hence  the  utility 
of  breaks  in  long  ascents. 

3672.  It  is  evident  that  every  part  of  a  road  should  be  equally  and  duly  convex,  —  should 
be  equally  safe  and  easy  for  carriages  of  every  description,  —  otherwise  it  becomes  more 
partially  worn ;  the  more  level  parts  only  are  used,  the  steeper  being  in  a  degree  useless. 
Hence  a  road  of  even  and  due  convexity  is  not  only  easy  and  safe,  but  may  be  formed 
of  a  narrower  width,  than  one  whose  steep  sides  are  neither  easy  nor  safe  to  be  travelled, 
and  whose  crown  only  is  in  use.  On  measuring  different  passages  of  roads  which 
appeared  to  lie  in  the  most  desirable  form.  Marshal  found  that  their  convexity,  or  the 
elevation  of  the  crown  or  middle  of  the  road  above  the  base  line,  in  roads  of  twenty  feet 
in  width,  was  about  ten  inches ;  namely,  one  inch  in  every  foot  on  each  side :  and  he 
is  of  opinion  that  this  result  may  be  taken  as  a  general  guide  in  forming  roads ;  this 
middle  degree  of  convexity  being  liable  to  be  altered,  according  to  the  width  of  the  road, 
the  nature  of  the  materials,  and  other  circumstances. 

3673.  A  whole  barrel  or  convex  road  cannot  eadly  be  kept  up  in  a  narrow  site,  as  in 
the  case  of  narrow  lanes.  If  raised,  it  presently  wears  into  a  middle  track  and  two 
wheel-ruts,  with  foul  drains  on  each  side  of  them,  and  becomes,  in  wet  weather,  a  dirty 
trough,  which  is  unfit  for  either  carriages  or  horses,  and  in  which  a  foot  passenger  has 
not  where  to  set  his  foot.     But  if  such  a  lane  be  thrown  into  a  shelving  form,  resembling 


Book  II.  ROADS  OF  VARIOUS  ENGINEERS  599 

half  a  barrelled  or  convcK  road,  a  greater  width  of  travclablc  road  for  carriagei  and 
horses  will  be  obtained ;  ruts  will  not  be  so  liable  to  be  formed;  the  whole  of  the  water 
of  rains  will  be  thrown  to  one  side,  while  the  other  will  aflbid  a  comfortable  walking 
path,  at  all  seasons.  It  is  to  be  remarked,  that  when  water  in  a  wet  season  is  apt  to  ooze 
oat  of  the  banks  on  the  upper  side  of  the  lane,  a  narrow  cluuinel  is  to  be  cut,  to  prevent 
its  orerflowing  the  road ;  ijr,  in  forming  the  bed  of  tlie  road,  the  inclination  may  in 
some  cases  be  reversed,  so  as  to  throw  the  drain  on  that  side  of  the  lane  whence  the 
spring  water  issues :  thus  the  same  drain  will  serve  for  the  spring  and  the  rain  waters. 

3674.  Semi-coTweit  roads  are  applicable  not  only  to  narrow  iMies,  but  to  the  sides  of  hills, 
where  the  road,  as  it  generally  ought,  is  conducted  sidelong  (not  directly^  up  the  slope. 
By  this  form  of  the  road,  tlie  whole  of  the  water  which  faUs  upon  it  will  be  got  rid  of 
without  inconvenience  or  expense ;  and  the  bed  of  the  road  for  this  purpose  may  be 
made  narrower  than  for  a  full  convex  road,  —  a  circumstance  which  in  some  cases  may 
become  a  saving  of  much  expense.  The  upper  side  of  a  road  in  this  form  being  nearly 
level,  and  firm  to  the  foot  of  the  steep,  would  be  chosen  by  ascending  carriages,  while  the 
lower  side  would  acquire  a  looseness  of  surface,  and  be  used  by  laden  carriages  going 
downward ;  while  a  raised  footpath  on  the  lower  margin  would  be  a  secure  guard,  and 
a  relief  to  the  apprehensions  of  timorous  travellers. 

3675.  The  convexity  of  a  mid,  according  to  Edgewortk,  need  be  no  more  than  what  will 
prevent  it  from  being  worn  hollow  before  it  can  be  conveniently  repaired ;  and  he  very 
judiciously  assigns  as  a  reason,  that  no  lateral  inclination  of  the  ground,  consistent  with 
the  safety  of  carriages,  would  empty  a  rut  of  three  inches  deep.  So  far  from  this  being 
the  case,  whoever  attends  to  the  fact  will  find,  that,  even  down  a  moderate  slope,  where 
any  dirt  remains  upon  tlie  roAd,  the  water  will  be  obstructed.  Even  if  there  are  no  ruts 
on  a  road,,  the  mud  and  sludge  will  not  run  down  a  slope  even  of  two  degrees,  which  b 
the  utmost  inclination  that  should  be  permitted  on  a  mail>coach  road. 

3676.  The  degree  of  convesity  preferred  hy  Bef^min  and  John  Farey  is  one  of  twelve 
inches  in  a  road  fifty-five  feet  wide ;  but  to  attain  this  shape  when  the  road  is  worn 
down,  in  first  forming  there  should  be  a  rise  in  the  centre  of  'rizteen  or  eighteen 
inches. 

3677.  The  convexity  preferred  by  Tdfard  is  no  more  than  is  just  sufficient  to  permit  the 
water  to  pass  from  the  centre  tommU  the  sides  of  the  road ;  the  declivity  may  increase 
towards  the  sides,  and  the  general  section  form  a  very  fiat  ellipsis,  so  that  the  side 
should  (upon  a  road  of  about  thirty  feet  in  width)  be  nine  inches  below  the  surface 
in  the  middle. 

3678.  The  degree  of  convexity  ptopoted  by  Clarke,  a  young  Irish  road-surveyor,  is  still 
less  than  that  of  Telford.  Were  it  not  absolutely  necessary,  he  says,  to  let  the  rain-water 
run  off*  quickly,  the  best  sliape  for  a  road  would  be  a  fiat  surface,  and,  therefore,  the 
nearer  we  can  approach  to  tluit  form  the  better ;  for,  if  the  road  ir'much  elevated  in  the 
centre,  wheel  carriages  will  all  run  in  the  middle,  and,  of  course,  veiy  soon  wear  that  part 
into  deep  ruts ;  and  if  they  arc  then  forced  to  go  upon  the  sides,  almost  the  whole  weight 
will  press  upon  the  lower  wheel,  which  will,  of  course,  sink  deeper,  and  occasion  a  dis- 
tressing resistance  to  the  shoulder  of  the  horse  at  that  side :  therefore,  as  before  observed, 
tile  flatter  a  road  can  be  made,  consistently  with  a  moderate  fiill  for  the  rain-water  to 
escape,  the  more  convenient  and  durable  it  will  be ;  for  a  road  should  be  as  hard  and  as 
smooth  as  possible.  An  idea  of  a  perfect  road  may  be  formed  from  a  fit»en  canal,  where 
flatness,  smoothness,  and  hardness,  are  combined :  in  imitation  of  such  a  surface  railways 
were  invented,  and  fully  illustrate  the  principles  assumed.  Roads  cannot  be  made  so  as 
fully  to  attain  those  perfections :  but  we  should  always  have  them  in  our  view;  for  the 
nearer  we  approach  to  such  a  standard,  the  less  will  be  the  friction,  and  the  gicater  the 
facility  of  draught.  On  a  site  of  sixty-three  feet  he  forms  a  metalled  road  of  thirty-four 
feet,  with  a  rise  of  nine  inches  in  the  middle;  a  six-feet  path  at  one  side ;  and  a  diteh  and 
bank  at  each  side,  occupying  ten  feet  six  inches.  (Jig.  546.) 

— — ^-_-_ -tfj^l .■■^~. ■      ..       . 


3679.  The  degree  qf  convexity  preferred  by  Wdker  is  juat  a  sufficient  rise  towards  the 
middle,  to  incline  the  water  to  the  sides ;  and  in  place  i^  making  the  whole  width  the 
section  of  one  curve,  to  form  it  by  two  strsight  lines,  forming  inclined  planes,  and 
joined  by  a  curve  towards  the  middle.  *'  I  have  seen,'*  he  says,  **  ridges  formed  in  what  I 
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thought  well-farmed  land,  much  after  what  I  would  recommend  for  the  form  of  a  road. 
The  object  of  forming  the  land  into  ridges,  raised  a  little  in  the  middle,  is  the  same  as 
that  of  raising  Uie  middle  of  a  road,  to  prevent  the  water  from  settling  upon  it ;  and  what 
is  sufficient  for  the  ploughed  land,  is  certainly  enough  for  a  road.  If  the  road  is  of  good 
stone,  four  to  five  inches  rise  in  ten  feet  is  sufficient ;  gravel  and  other  inferior  material 
will  allow  a  little  more.  This  shape  not  only  assists  the  water  to  pass  from  the  centre 
towards  the  sides,  but  greatly  contributes  to  the  drying  of  the  road,  by  allowing  the  action 
of  the  sun  and  air  to  produce  a  great  degree  of  evaporation.  Surveyors  ought  to  use  a 
level  in  giving  roads  a  proper  shape,  in  order  that  the  surface  nuiy  be  of  one  uniform 
curvature,  without  the  smallest  deviation,  in  any  one  spot,  from  the  prescribed  line  of  the 
cross  section." 

S680.  The  degree  ofcmwerUy  fyrefinred  by  M*Adam  is  less  than  that  approved  of  by  any 
of  the  road-engineers  mentioned,  unless  perliaps  Edgeworth.  <'  I  consider,*'  he  says, 
<'  that  a  road  sliould  be  as  flat  as  possible,  without  regard  to  allowing  the  water  to  run  off 
at  all,  because  a  carriage  ought  to  stand  upright  in  travelling  as  mudi  as  possible.  I  have 
generally  made  roads  three  inches  higher  in  the  centre  than  I  have  at  the  sides,  when  they 
are  eighteen  feet  wide ;  if  the  road  be  smooth  and  well  made,  the  water  will  run  off  very 
easily  in  such  a  slope.  When  a  road  is  made  flat,  people  will  not  follow  the  middle  of 
It  as  they  do  when  it  is  made  extremely  convex,  which  is  the  only  place  where  a  carriage 
can  run  upright,  by  which  means  three  furrows  are  made  by  the  horses  and  the  wheels, 
and  the  water  continually  stands  there:  and  I  think  that  more  water  actually  stands  upon 
a  very  convex  road,  than  one  which  is  reasonably  flat." 

3681.  If  a  road  be  high  and  convex  in  the  mieUUe,  Fry  observes,  no  care  of  the  surveyor 
can  prevent  the  formation  of  a  pair  of  ruts  along  the  ridge  of  the  road:  from  an 
instinctive  operation  of  fear  every  driver  will  take  this  track,  as  being  the  only  part  of 
the  road  where  his  carriage  can  stand  upright ;  and  even  if  it  be  not  so  convex  as  to 
excite  fear,  yet  the  inconvenience  of  travelling'  on  a  sloping  road  will  always  produce  the 
some  effect. 

3682.  The  convexity  recommended  by  Patereon  on  the  level  ground,  where  the  bottom 
is  dry,  should  be  from  one  inch  to  one  inch  and  a  half  in  the  yard.  From  this,  the  de- 
clivity, may  increase  even  to  three  inches  in  the  yard,  just  in  proportion  as  the  ground 
increases  in  wetness ;  but  beyond  that  declivity  it  would  probably  be  improper  to  carry  it 
in  any  instance.  If  the  bottom,  however,  is  dry  sand  or  gravel,  the  convexity  should  be 
very  little  indeed.  But  in  all  cases,  whether  wet  or  dry,  a  road  formed  on  sloping 
ground,  should  be  very  nearly  level  from  side  to  side.  The  reasons  are  obvious.  In  the 
first  place,  it  is  well  known  that  carriages  running  quickly  over  a  hill,  are  more  easily 
overturned  than  on  level  ground ;  it  would  therefore  be  dangerous,  in  this  respect  alone, 
were  the  road  to  have  much  slope  on  the  sides.  In  the  next  place,  as  the  great  end  in 
giving  it  the  convex  shape  is  to  run  off  the  water  and  prevent  it  from  lodging,  this  is 
not  eo  necessary  on  a  road  formed  upon  sloping  ground,  as  there  the  water  will  not  lodge 
so  as  to  injure  it.  In  his  second  work  (Letters,  j;c.)  Paterson  observes  of  the  above 
directions,  **  In  my  treatise  respecting  the  form  of  the  road,  I  proposed  the  slope  from 
the  edges  of  the  materials,  to  the  side  ditehes,  to  be  from  au  inch  to  an  inch  and  a  half 
in  the  yard,  where  dry ;  and  to  increase  the  slope  a  littie,  where  wet.  But  by  adopting 
those  drains  under  the  road,  no  greater  slope  will  be  required,  in  any  situation,  than  an 
inch  to  the  yard. 

3683.  The  convexity  recommended  by  Stevenson  is,  where  the  road  passes  through  a  level 
track  of  country,  an  ellipsis,  '<  falling  from  the  centre  to  the  verges  on  either  nde,  at  a  rate 
not  exceeding  an  inch  and  a  half  perpendicular  to  a  yard  horixontal.  (fg,  547.)     But 


when  an  acclivity  in  the  line  of  draught  occurs,  where  carriages  are  in  the  greatest 
danger  of  being  upset,  the  sur&ce  of  the  road  should  be  kept  flat,  or  with  a  fall  not 
exceeding  three  quarters  of  an  inch  to  the  yard,  to  take  the  water  gentiy  off  toward  the 
sides,  and  prevent  it,  during  heavy  rains,  fit>m  rutting  the  rood  in  a  lateral  direction." 
{Ed.  Encyc.  art.  jRoads.) 

3684.  IFiih  respect  to  the  order  and  mode  of  laying  out  the  materials,  there  is  some  dif- 
ference of  opinion.  Some  begin  with  the  largest,  and  finish  with  the  very  smallest,  or 
with  gravel ;  some  lay  on  th6  whole  at  once,  and  others  in  two  or  mare  strsta,  and  ao  on. 
That  such  a  mode  of  depositing  materials  could  never  make  a  good  road  b  evident, 
for  the  reasons  given  by  M'Adam  and  Clarke :  the  larger  stones  would  soon  rise  to  the 
turface,  and  roll  about  loose  on  it;  the  strata,  being  thus  broken  up,  would  admit  and 
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retain  water,  which,  by  the  traffic  of  the  road,  would  render  the  substratum,  in  all  such 
places,  a  mass  of  mud ;  and  the  whole  Would  become  bad  in  proportion  to  the  traffic,  the 
subsoil,  and  the  climate.  Marshal  is  equally  wrong  in  his  directions  for  forming  farm- 
roads,  by  filling  the  wheel-tracks  with  hard  materials.  In  depositing  these,  he  says,  the 
largest  and  roughest  are  to  be  thrown  to  the  bottoms  of  the  wheel-trenches,  as  found- 
ations for  the  hardest,  which  ought  to  receive  the  immediate  pressure  of  the  wheels,  the 
softest  and  finest  being  disposed  of  in  the  horse^track.  It  is  evident  the  continual  action 
of  the  wheels  in  the  same  rut,  aided  by  the  water  which  must  infallibly  lodge  there, 
would  soon  work  up  the  larger  and  rougher  stones,  and  render  the  traction  more  oppres- 
sive than  if  no  metals  had  ever  been  laid  tb6re. 

3685.  THfortCs  mods  <f  dispotmg  of  the  materialt  of  roads  is  as  follows :  —  Where  a 
road  has  no  solid  and  dry  foundation,  it  must  be  constructed  anew.  Upon  the  eighteen 
centre  feet  of  it  stones  must  be  put,  forming  a  layer  seven  inches  deep.  Soft  stones  will 
answer,  or  dnders,  particukrly  where  sand  is  prevalent.  These  bottoming  stones  must 
be  carefully  set  by  hand,  with  tlie  broadest  end  down,  in  tlie  form  of  a  close  neat  pave- 
ment ;  the  cavities  should  be  filled  with  stone  chips,  to  make  all  level  and  firm,  and 
no  stone  should  be  more  than  five  inches  broad  on  its  face.  Over  its  bottoming  of  stones 
or  cinders,  six  inches  of  stones,  of  a  proper  quality,  broken  of  a  size  that  will,  in  their 
largest  dimensions,  pass  through  a  ring  of  two  and  a  half  inches'  diameter,  must  be  laid. 
Hie  six  feet  of  the  road,  on  each  side  of  the  eighteen  centre  feet  (making  thirty  feet), 
when  formed  of  a  proper  shape,  may  be  covered  with  six  inches  of  good  clean  gravel,  or 
small  stone  chips. 

3686.  No  covering  or  muhire  of  any  tort  it  added  to  the  material  by  Edgeworth,  except 
dean  angular  gnvel,  that  may  insert  itself  between  the  interstices  of  the  stones ;  but  no 
more  should  be  used  than  what  will  thus  sink  to  a  level  with  the  surface.  If  the  whole 
were  covered  with  gravel,  it  would  be  impossible  to  discover  the  defects  of  the  road,  till 
it  migbt  be  too  late.  No  stones  larger  than  an  inch  and  a  half  in  diameter  should  be  suf- 
fered to  remain  on  the  road ;  where  much  inaccuracy  in  this  respect  ia  suspected,  an  iron 
ring  may  be  employed  as  a  gauge.  In  all  cases,  after  the  road  has  been  covered  with 
stones,  it  should  be  carefully  examined,  and  every  stone  that  ia  too  large  should  be  picked 
off  to  be  broken  smaller. 

3687.  The  preference  generally  given  to  gravei,  Paterson  considers  to  be  greater  than  it 
deserves,  and  that  the  earth  obtained  from  the  sides  of  the  road,  free  of  expense,  will  not 
only  barely  answer  the  purpose,  but  in  most  cases  equally  well ;  and  that  on  a  perfectly 
dry  bottoni,  it  is  questionable  whether  it  should  not  even  be  preferred  to  gravel.  It  is  in 
winter  only,  and  on  wet  ground,  that  I  consider  gravel  entitled  to  any  preference  what- 
ever.    (  TVeo/iir,  ^c.  p.  43. ) 

3688.  The  mode  of  laying  on  gravel,  according  to  Walker,  «is  to  lay  it  on  as  it  comes 
finom  the  pit,  except  the  upper  foot,  or  eighteen  inches  or  so,  which  is  screened: 
but  in  all  cases,  whether  the  material  is  gravel  or  hard  stone,  the  interstices  between  the 
pieces  should  be  filled  up  solid  with  smaller  pieces,  and  the  finishing  made  by  a  thin 
covering  of  very  small  pieces,  or  road-sand  or  rubbish ;  for  those  interstices  must  be  filled 
up  before  the  road  becomes  solid,  either  in  this  way  or  by  a  portion  of  the  materials  of 
the  road  being  ground  down,  which  last  mode  occasions  a  waste  of  the  material,  and 
keeps  the  road  unnecessarily  heavy  and  loose.  In  the  original  making  or  effectually 
repairing  of  a  road,  it  is,  I  think,  best  tliat  the  whole  of  the  proposed  thickness  be  laid  on 
at  once,  for  the  sake  of  the  road  as  well  as  of  the  traveller ;  the  materials  of  the  road  then 
form  a  more  solid  compact  mass  than  when  they  are  laid  in  thin  strata  at  different  times, 
for  the  same  reason  that  a  deep  arch  of  uniform  materials  is  preferable  to  a  number  of 
separate  rings.**  Laying  xm  a  stratum  of  unsifted  gravel,  under  a  sifted  stratum,  is 
rather  at  variance  with  the  doctrine  of  "  a  deep  arch  of  uniform  materials ;  '*  and 
it  seems  to  us,  that  when  a  stratum  of  properly  broken  stones  are  to  be  powerfully 
rolled,  the  previous  filling  up  of  their  interstices  with  veiy  small  matters  might 
counteract  the  effect  of  rolling,  in  squeezing  the  angular  stones  into  the  angular 
interstices. 

3689.  The  mode  of  laying  on  gravel  by  M*Adam  is  that  of  scattering  with  a  shovel, 
and  never  emptying  down  cart  or  barrow-loads  on  the  middle  of  the  roadway,  as  is 
generally  practised.  He  completes  the  stratum  by  three  separate  layers ;  leaving  the 
first  to  be  consolidated  by  wheels,  and  in  some  cases  a  heavy  roller,  before  he  lays  on 
the  second ;  and  the  second,  in  like  manner,  before  he  lays  on  the  last. 

8690.  A  covering  Jrom  four  tofioe  mchet  thick,  according  to  Fry,  forms  a  bed  or  mass, 
which  is  proof  against  the  severe  crush  of  heavy  wheels ;  while  in  the  case  of  a  very  thin 
covering,  the  stones  lying  bare  upon  a  hard  road,  and  receiving  in  this  unprotected 
state  the  stroke  of  every  wheel  that  passes  over  them,  like  the  thin  covering  on  a  mill- 
bed,  they  are  quickly  reduced  to  powder,  and  disappear.  Stones  in  a  thick  bed  ara 
protected  from  the  inim^i^to  destructive  grind ;  whUe  stones  that  are  thinly  laid  on  are 
initaiitly  reihiecd  to  powder,  either  by  pressure  or  grinding. 
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S691 .    Tel/urd,  in  filling  broken  stones,  and  also  in  scattering  them  on  the  rood,  makes 
548  use  of  a  pronged  shoyel,  fourteen  inches  square, 

which  may  be  miirersally  recommended  for  this 
purpose  (Jig.  548.  d).  His  large  hammer  (a), 
small  one  (6),  and  gauge  forthe  size  of  thebroken 
stone  (c),  are  in  very  general  use,  as  well  as 
the  pronged  shovel.  Hammers  may  be  made 
of  cast  iron,  where  tlie  stones  to  be  broken  are 
about  their  own  weight ;  the  best  shape  is  a 
narrow  oval :  the  advantage  of  using  cast  iron 
is  its  cheapness.     {Farm.  Mag.  xziL  159.) 

3692.  TeffonTs  ievef,  for  adjusting  the  de- 
clivity of  roads  from  the  middle  to  the  sides 
{fg.  549.),  is  also  a  very  complete  implement 
of  tfie  kind. 


3693.  The  mode  of  depotUing  materials  by  Palerton  is  as  follows :  —  **  Bottom 
metals  should  be  broken  on  the  road.  When'  they  are  thus  broken,  they  are,  by  the 
force  of  the  hammer,  firmly  bedded  into  the  bottom,  and  are  so  closely  and  compactly 
beaten  together,  that  they  become  like  pavement  In  this  state  they  are  not  only 
less  liable  to  sink,  but  they  form  a  much  better  bed  for  the  top  metals  than  when  they 
are  thrown  loosely  on.  And  besides  this,  when  they  are  put  on  in  a  loose  manner, 
as  is  frequently  done,  the  mud  more  readily  works  up  through  the  metals  in  time 
of  rains,  and  makes  a  disagreeable  road  :  the  top  metals  also  are  easily  beaten  down, 
by  the  horses*  feet  and  the  carriages,  through  the  bottom  stones,  when  loose  and 
open ;  so  that  the  small  metals  frequently  get  undermost,  and  the  large  ones  make 
their  appearance  at  the  surface,  very  much  to  the  injury  of  Uie  road.  Taking  all  these 
circumstances,  therefore,  into  consideration,  it  is  of  the  greatest  importance  that  the 
bottom  metals  should  not  only  be  much  larger  in  size,  but  that  they  also  be  broken  on 
the  road."  This  may  be  considered  as  at  variance  with  several  parts  of  Patenon*s  second 
publication.  Letters,  ^c.  The  road  being  drained  and  prepared  for  the  materials,  he 
then  directs  (p.  80.)  to  put  them  on  in  the  following  manner:  —  "  M<Adam*s  mode  of 
putting  them  on,  in  coats  of  three  or  four  inches,  though  good  in  particular  instances, 
will  not  do  as  a  universal  rule.  If  the  bottom  is  Wet,  and  the  weather  rainy,  the  earth 
will  poach  and  work  up  through  the  materials,  in  spite  of  all  the  attention  and  care  that 
can  be  bestowed.  I  would,  therefore,  recommend  in  such  cases  to  put  on  the  first 
course  from  five  to  six  inches  thick.  But  then  to  leave  these  materials  to  consolidate, 
or  ratlier  to  move  and  shift  about  by  the  wheels ;  and  then  to  be  levelled  by  the  rakes, 
alternately,  according  to  M*  Adam*s  plan,  wears  away  the  comers  of  the  stones,  by  which 
means  they  do  not  unite  together  and  make  such  a  firm  road.  T|iere  were  upwards  of 
two  miles  of  road  made  under  my  directions  lately,  on  which^^I  caused  a  course  of  about 
six  inches  to  be  put  But  before  opening  it  to  the  public,  I  got  a  heavy  stone  roller  to 
ply  upon  it  for  four  days.  Tliis  beat  and  firmed  the  materials  so  much,  that  the  wheels 
of  the  carriages  made  little  impression  upon  it.  Of  course  the  materials  retained  their 
angular  points  more  than  in  rolling  and  shifting  by  every  carriage- wheel  that  passed ; 
and  there  was  less  labour  in  raking  and  levelling  the  road.  This  plan,  which  carries  reason 
on  the  face  of  it,  I  would  strongly  recommend.  As  to  M<  Adam's  plan  of  putting  on  the 
materials  in  shovelfuls,  it  is  certainly  good.  I  used  to  prohibit  putting  them  on  with 
carts  (as  in  that  case  you  never  have  the  small  and  the  great  properly  mixed  together), 
and  generally  put  them  on  with  wheelbarrows :  but  even  this  does  not  mix  them  quite 
so  well  as  scattering  them  with  the  shovel ;  and  as  it  is  of  considerable  importance  to 
nave  them  well  mixed,  I  would  by  all  means  reconunend  the  mode  best  calculated  for 
that  purpose." 

3694.  Rolling  newly  laid  on  metals  is  generally  approved  of.  The  roller  used  should 
not  be  less  than  four  or  five  feet  in  diameter  ;  a  smaller  size,  especially  in  the  use  of 
gravel,  being  apt  to  drag  and  force  the  loose  materials  before  it  Some  have  attempted 
ta  keep  roads  in  order  by  occasionally  harrowing  and  then  rolling  them ;  but  the  best 
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judges  are  of  opinion  with  John  Farey  {Evidence^  ^c.  1819.),  that  a  roller  cannot  be  be- 
neficially used  upon  a  road  at  any  other  times  but  after  new  coating  it  with  materials,  or 
after  a  ftost,  or  when  the  sticking  of  materials  to  the  wheds  may  have  loosened  up  the 
stratum. 

3695.  BeatwiCt  ww  theory  of  roadi,  as  given  in  vol.  i.  of  the  Commvnicatioru  to  the 
Board  <f  jigricttUure,  is  as  follows :  —  Water  percolates  through  porous  strata,  and  is  re^ 
tained  by  compact  strata.  Whatever  may  be  the  form  of  the  surface,  therefore,  if  there 
is  a  porous  stratum  underneath,  the  surface  will  be  generally  dry.  When  a  new  road  is 
to  be  formed,  reduce  the  natural  surface  so  as  the  lines  of  a  section  of  it  may  meet  in  an 
angle  or  ridge  in  the  middle  of  the  road  (Jig.  550.  a),  having  a  slope  from  thence  of 
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about  an  inch  in  a  foot  The  road  being  thus  formed,  must  be  allowed  to  harden  and 
settle  for  some  time,  and  then  covered  to  a  level,  by  a  stratum  (6  b)  sufiSdently  porous 
to  admit  water  to  pass  through  it ;  small  drains  (c  c)  being  formed  at  the  sides,  to  lead 
the  water  from  the  gutters  (d  d),  into  the  open  ditches  {e  e)»  Over  this  is  to  be  laid 
the  coat  of  hard  materials  f/),  which  need  not  be  more  tlian  6  or  7  inches  in  thickness, 
of  stones  broken  very  small,  or  of  the  best  gravel :  it  is  then  to  be  rolled  with  a  roller, 
which  admits  of  being  loaded,  so  as  to  render  the  surface  harder  and  harder  by  degrees. 
The  advantages  of  this  construction,  Mr.  Beatson  tells  us,  are,  every  part  of  the  road 
being  equally  commodious  for  carriages,  and  very  little  repair  required.  These  advan- 
tages, however,  are  by  no  means  obvioust 

Skct,  IV.     Paved  Roads. 

9696,  Cautewayt  and  pavements  are  chiefly  made  use  of  in  towns,  and  may  therefore 
be  considered  as  belonging  more  to  architecture  than  to  agriculture.  But  as  it  is  tlic 
opinion  of  some  of  the  first  engineers,  that  pavements  might  be  introduced  with  advantage 
on  the  public  roads  for  some  distance  from  the  larger  towns,  we  shall  shortly  consider 
this  sul^ect  with  reference  to  that  object.  Paving,  as  applied  to  roads,  is  therefore  to  be 
considered  as  a  substitute  for  a  part  or  the  whole  of  the  metalled  part  of  the  road,  and 
not  as  occupying  every  part  of  its  width  or  site,  as  in  the  case  of  streets. 

3697.  For  roads  near  capital  or  great  comTnerdal  totms,  paving,  according  to  Edgeworth, 
is  the  only  certain  method  yet  known  that  gives  sufficient  luodness,  smoothness,  and 
permanency.  B.  and  J.  Farey  are  of  the  same  opinion,  and  the  latter  considers  it 
would  be  proper  to  pave  the  sides  of  all  the  principal  entrances  into  London.  Walker, 
who  was  the  engineer  of  the  Commercial  Road,  ten  feet  of  the  centre  of  which  is  paved 
with  granite,  and  has  given  great  satisfaction  for  upwards  of  16  years,  is  a  great  advocate 
for  paving.  "  The  advantage,**  he  says,  "  of  paving  part  of  a  road  where  the  traffic  is 
great,  and  the  materials  for  maJcing  roads  bad  or  expensive,  is  not  confined  to  improving 
the  conveyance  for  heavy  goods  and  reducing  the  horses'  labour ;  but  as  the  paving  is 
always  preferred  for  heavy  carriages,  the  sides  of  a  road  are  left  for  light  carriages,  and 
are  kept  in  much  better  repair  than  otherwise  they  could  possibly  be.  It  is  not  overstating 
the  advantage  of  the  paving,  but  rather  otherwise,  to  say,  that,  taking  the  year  through, 
two  horses  will  do  more  work,  with  the  same  labour  to  themselves,  upon  a  paved  road,  than 
three  upon  a  good  gravelled  road  ;  if  the  traffic  upon  the  gravel  road  is  at  all  considerable, 
and  if  the  effect  of  this,  in  point  of  expense,  is  brought  into  figures,  the  saving  of  the 
expense  of  carriage  will  be  found  to  be  very  great  when  companed  with  the  cost  of  the 
paving.  If  the  annual  tonnage  upon  the  Commercial  Road  is  taken  at  250,000  tons,  and 
at  the  rate  of  only  Ss.  per  ton  from  the  docks,  it  could  not  upon  a  gravelled  road  be  done 
under  4s*  6d.t  say  however  4i.,  or  Is.  per  ton  difference,  making  a  saving  of  12,500/.,  or 
nearly  the  whole  expense  of  the  paving  in  one  year.  The  introduction  of  paving,  there- 
fore, would,  in  many  cases,  be  productive  of  great  advantage,  by  improving  the  gravel 
road,  reducing  the  expense  of  repairs,  and  causing  a  saving  of  horses*  labour  much  be- 
yond what  there  is  any  idea  of." 

3698.  Teifbrd  considers  that  it  would  be  of  advantage  to  pave  a  part  of  the  centre  of 
great  public  roads ;  and  in  conformity  with  this  principle,  when  forming  a  gravel  road, 
he  lays  eight  or  ten  feet  of  it  in  the  centre  with  stones. 

3699.  The  parts  of  the  road  most  de»rable  to  be  paved^  according  to  B.  Farey,  are  the 
"  If  the  centre  were  paved,"  he  says,  "  the  light  carriages  would  be  much  an- 
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noyed  ;  when  the  gravel  road  was  good  on  the  aides,  the  heavy  carriages  would  go  there, 
and  the  light  carriages  would  be  driven  on  the  stones  from  the  sides  again  :  if  the  centre 
were  paved,  the  carters  would  be  obliged  to  walk  on  that  road  to  manage  their  horses,  and 
would  be  considerably  annoyed  by  carriages,  horsemen,  &c.  passing ;  but  if  the  sides  of 
that  road  were  paved,  the  carters  would  be  enabled  to  walk  on  the  footpath,  and  to 
manage  their  horses  without  annoyance.** 

S700.  Paving  the  tides  is  also  preferred  by  J.  Farey,  "  but  not  the  middle,  as  has  been 
done  on  the  Commercial  Road,  the  Borough  Road  and  others.  My  reasons  for  prefer- 
ring the  sides  being  paved  are,  that  it  is  next  to  impossible  to  compel  the  carters  to  keep 
upon  the  pavement  in  the  middle  of  tlie  road;  in  too  many  insunces,  the  fear  of 
damage,  from  the  swift  going  carriages,  occasions  them  eitlier  to  draw  their  carts  close  to 
the  sides,  and  walk  upon  the  footpaths,  or,  what  is  worse,  to  leave  their  horses  in  the 
middle,  beyond  a  train  of  carriages.  The  sides  being  paved  would  enable  one  of  those 
trains  of  carriages  to  enter  London  on  one  ude  of  the  road,  and  go  out  of  it  on  the  other, 
witlioutmany  occasions  to  turn  out  of  their  tracks :  which  circumstance  of  keeping  nearly 
to  the  same  tracks,  upon  a  well-paved  road,  would  not  be  prejudicial ;  but  on  a  road 
formed  of  gravel  is  entirely  ruinous." 

3701.  Walker  also  prefers  paving  the  sides,  though  in  the  ca&e  of  the  Commercial  Road 
he  paved  the  centre,  as  already  described  (3699.). 

3702.  Stevenson,  as  we  have  seen  (3539.),  is  an  advocate  for  wlieel-tracks  of  stone, 
as  greatly  lessening  the  draught  of  heavy  carriages  in  the  country,  and  especially  in  ac- 
clivities, and  avoiding  the  irksome  noise  and  jolting  motion  of  causeways  in  town. 
Specimens  of  these  tracts  have  been  laid  down  in  Glasgow,  and  they  may  be  seen  in 
various  towns  in  Italy.  "  The  stones  of  the  tracks  recommended  by  Mr  Stevenson,  are  of 
a  cubical  form  {Jig,  551.  )>  measuring-  only  from  6  to  8  inches  in  the  lengtliway  of  the 
track,  and  12  to  14  inches  in  depth,  18  indies  in  breadth  at  the  base,  and  twelve  inches 
on  the  top  or  wheel-track.     The  stones  are  therefore  proportionate  in  all  their  dimen- 

551  S,in.    sions;  for,  unless  they  contain  a  mass  of  matter 

corresponding  to  tiieir  length,  they  i^-ill  be  found 
to  want  strength  and  stability.  It  would  hardly 
be  possible  to  keep  slender  stone  rails  in  their 
places,  and  hence  the  chief  benefit  of  a  connected 
railway  would  be  lost  On  the  other  hand, 
very  large  materials  are  di£Scult  to  be  got,  and 

are  also  more  expensive  in  carriage  and  in  workmanship  than  stones  of  a  smaller  sise. 

'Ilie  Italian  wheel-tracks  are  composed  of  stones  2  feet  in  breadth,  and  of  various  lengths. 

To  lessen  the  risk  of  hones  falling,  these  broad  stones  are  kept  in  a  rough  state,  by 

occasionally  cutting  grooves  with  a  pick-axe  upon  tlieir  upper  surface.**     {Edin.  Encyc, 

art.  Roads.) 

3703.  Mathews  also  has  proposed  a  plan  for  a  stone  railway  ;  he  proposes  that  the 
stones  should  .be  in  pieces  measuring  4  feet  2  inches  in  length,  II  inches  in  breadth  at 

552  ^^^^'         the  top,  14  inches  at  the  base,  and  10 

inches  in  depth.  He  has  various  modes 
of  connecting  these  stones:  by  a  mortice 
and  tenon  joint  (Jig,  552.),  bevelled  so  as 
'  to  prevent  the  joint  from  sinking ;  by  a 
bevelled  joint  in  which  the  ends  of  the  two 
rails  are  made  to  rest  on  a  centre  or  inter- 
vening block  (Jig.  553. ) ;  and  with  bevelled 
and  grooved  joints,  so  as  to  prevent  lateral 
derangement,  as  well  as  sinking.  (Jig.  554. ) 
The  manner  of  placing  stones  on  these  dif- 
ferent methods  together,  of  securing  them 
by  a  row  of  rubble  causeway  stones  on  each 
side,  and  preserving  the  horsepath  between, 
may  be  easily  conceived.  (Jig.  555.)  Mr. 
Mathews  intended  these  railways  for  all  the 
principal  highways  in  the  kingdom ;  but 
the  expense  of  the  plan  was  one  of  its  chief 
objections.  It  has  been  alleged  also,  that  unless  the  cubic  contents  of  these  blocks  bore  a 
greater  proportion  to  their  length,  they  would  be  deranged  by  tlie  pressure  of  very  heavy 
carriages.     (Ed.  Encyc.  art.  Roads.) 

3704.  Paving  the  whole  or  any  jwrt  of  a  road  is  entirefy  disapproved  of  by  M*jtdam. 
**  The  measure,**  he  says,  "  of  substituting  pavements,  for  convenient  and  useful  roads, 
is  a  kind  of  desperate  remedy,  to  which  ignorance  has  had  recourse.**  The  badneaa  or 
scarcity  of  materials  cannot  be  considered  a  reasonable  excuse,  because  the  same  quan- 
tity of  stone  required  for  paving  is  fully  sufficient  to  make  any  excellent  road  any  where; 
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and  it  must  be  evident  that  road  materials  of  the  best  quality  may  be  procured  at  less  cost 
than  paving  stone.  The  very  bad  quality  of  the  gravel  round  London,  combined  with 
want  of  skill  and  exertion,  either  to  obviate  its  defects,  or  to  procure  a  better  material, 
has  induced  several  of  the  small  trusts,  leading  from  that  city,  to  have  recourse  to  the  plan 
of  paving  their  roads,  as  far  as  their  means  will  admit.  Instead  of  applying  their  ample 
funds  to  obtain  good  materials  for  the  roads,  they  have  imported  stone  from  Scotland, 
and  have  paved  their  roads,  at  an  expense  ten  times  greater  than  that  of  the  excellent 
roads  lately  made  on  some  of  the  adjoining  trusts.  Very  few  of  these  pavements  have 
been  so  laid  as  to  keep  in  good  order  for  any  length  of  time,  to  that  a  very  heavy  expense 
has  l)een  mcurred  without  any  beneficial  result ;  and  it  is  to  be  lamented  that  this  wasteful 
and  ineffectual  mode  is  upon  the  increase  in  the  neighbourhooci  of  London. 

S705.  TTie  practice  of  paving  roads  has  also  been  adopted  in  places  where  the  same 
motive  cannot  be  adduced :  in  Lancashire,  almost  all  the  roads  are  paved  at  an  enormoui 
cost,  and  are,  in  cons«^quence,  proverbially  bad.  At  Edinburgh,  where  they  llave  the 
best  and  cheapest  materials  in  the  kingdom,  the  want  of  science  to  construct  good  roads 
has  led  the  trustees  to  adopt  the  expedient  of  paving  to  a  considerable  extent ;  and  at  an 
expense  hardly  credible,  when  compared  with  what  would  have  been  the  cost  of  itMids  on 
the  best  principles. 

3706.  The  advaniaget  of  good  roads,  uA^n  compared  wUh  pavementSf  ore  universally  ac 
hundedged ;  the  extension  of  pavement  is  therefore  to  be  deprecated  as  an  actual  evil, 
besides  the  greatness  of  the  expense.  Pavements  are  particularly  inconvenient  and  dan- 
gerous on  steep  ascents,  such  as  the  ascent  to  bridges,  &c.  A  very  striking  example  of 
this  may  be  observed  on  the  London  end  of  Blackfriars  bridge,  where  heavy  loads  are 
drawn  up  with  great  difficulty,  and  where  more  horses  fall  and  receive  injury  than  in  any 
other  place  in  the  kingdom.  The  pavement  in  such  places  should  be  lifted,  and  con- 
verted into  a  good  rood,  which  may  be  done  with  the  same  stone  at  an  expense  not 
exceeding  \0d.  per  square  yard.  This  road  would  be  more  lasting  than  the  pavement, 
and,  when  out  of  order,  may  be  repaired  at  less  than  one  tenth  of  the  expense  which 
relaying  the  pavement  would  require.  This  measure  has  been  adopted  with  great 
success,  and  considerable  saving  of  expense,  in  the  suburbs  of  Bristol,  where  the 
pavements  were  taken  up,  and  converted  into  good  roads,  about  three  years  ago. 
The  same  thing  has  lately  been  successfully  adopted  on  Westmintler  and  Blackfriars 
bridges. 

S707.  In  jfreparing  far  laying  doum  pavements,  the  first  thing  to  be  attended  %Ot 
Edgeworth  observes,  is  the  foundation.  This  roujt  be  nuule  of  strong  and  uniform 
materials,  well  rammed  together,  and  accurately  formed  to  correspond  with  the  figure  of 
the  superincumbent  pavement.  This  has  no  where  been  more  effectually  accomplished, 
than  in  some  late  pavement  in  Dublin.  Major  Taylor,  who  is  at  the  head  of  the  Paving 
Board,  before  he  began  to  pave  a  street,  first  made  it  a  good  gravel-ro§d,  and  leA  it  to  be 
beaten  down  by  carriages  for  several  months ;  it  then  became  a  fit  foundation  for  a  good 
pavement  The  Romans,  in  preparing  for  pavement,  laid  a  substratum  of  masonry,  in 
some  cases  two  or  more  feet  thick,  and  never  less  than  a  foot  or  eighteen  inches.  This 
mode  is  adopted  in  one  or  two  cases  near  St.  Petersburgh,  and  might  be  advantageously 
used  in  this  country,  were  not  the  expense  an  objection.  Planking,  broad  stones,  iron 
plates,  slates,  tiles,  and  brickwork,  have  also  been  proposed  in  this  country  ;  but  a  con* 
solidated  stratum  of  broken  stone  of  ten  inches  in  thickness  is  perhaps  the  simplest  and 
best  preparation,  especially  for  the  sides  of  roads.  A  substratum  of  sand  is  sure  to 
be  deranged  afW  the  first  rains. 

3708.     The  kinds  of  stone  used  in  paving  arc   chiefly  granite,  whinstone  or  trap, 
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Guernsey  or  other  pebbles,  or  water- worn  granitic  or  trapstones.     Walker  prefers  tLe 
granite  of  Guernsey  to  that  of  Aberdeen. 

3709.  The  me  of  the  stones  used  in  road  pavements  is  commonly  from  five  to  seven 
inches  long,  from  four  to  six  inches  broad,  and  from  six  to  eight  inches  deep.  Walker 
prefers  stones  nine  inches  deep ;  and  Telford  i&  of  opinion  that  the  general  shape  of  the 
stones  at  present  used  for  paving,  and  the  mode  of  distributing  them,  are  very  imperfect ; 
the  lower  part  of  the  stones  being  of  a  triangular  wedge-like  shape,  which,  instead  of 
enabling  them  to  resist  the  weights  which  come  upon  them,  easily  penetrate  into  the 
substratum :  the  stones  are  also  broken  of  an  unequal  size.  The  remedies  for  these 
defects  are  obvious :  they  should  be  as  nearly  as  possible  of  a  cubical  form,  the  lower  bed 
having  an  equal  surface  with  the  upper  face ;  they  should  be  selected  as  nearly  as  posable 
of  an  equal  size,  and  they  should  never  be  of  unequal  length  on  the  face.  In  quarrying 
and  preparing  the  stones  there  would  certainly  be  an  additional  expense  in  the  prepara- 
tion, because  there  would  be  more  work  required  in  the  dressing,  and  many  stones 
must  be  rqected  which  are  now  used ;  but  the  additional  expense  would  be  very  well 
bestowed. 

3710.  In  laying  down  the  stones,  each  stone,  according  to  Edgeworth,  should  bear 
broadly  and  firmly  on  its  base ;  and  the  whole  should  be  rammed  repeatedly,  to  make  the 
joints  close ;  the  upper  and  lower  sides  of  the  stones  should  be  as  near  each  other  as  pos- 
sible, but  they  should  not  touch  each  other  laterally,  except  near  the  top  and  bottom, 
leaving  a  hollow  in  the  middle  of  their  depth,  to  receive  gravel,  which  will  serve  to  hold 
them  together.  This  method  of  paving  may  be  easily  executed  by  common  workmen, 
who  may  tlirow  in  gravel  between  the  stones  as  they  are  laid  down.  It  may  be  easily 
conceived,  that  if  a  grain  of  gravel  inserts  into  holes  that  are  in  stones  opposite  to  each 
other,  it  will  dotoel  them  together.  It  will  be  useful  to  cover  a  newly  made  pavement 
with  gravel,  which  will  preserve  the  fresh  pavement  for  some  time  from  the  irregular 
pressure  of  wheels,  till  the  whole  is  consolidated.  The  stones  should  be  of  equal  hard- 
ness, or  the  soft  ones  will  be  worn  down  into  hollows.  In  every  species  of  paving, 
no  stones  should  be  left  higher  or  lower  than  the  rest;  for  a  wheel  descending  fVom 
a  higher  stone  will,  by  repeated  blows,  sink  or  break  the  lower  stone  upon  which 
it  falls. 

871 1.  Tlie  re^uisUes  for  laying  down  the  stones  and  fonning  a  good  pavement  are, 
according  to  Walker,  to  have  the  stones  properly  squared  and  shaped,  not  as  wedges, 
but  merely  as  rectangular  prisms;  to  sort  them  into  classes  according  to  their  sixes,  so  as 
to  prevent  unequal  sinking,  which  is  always  the  effect  of  stones,  or  rows  of  stones,  of 
uqequal  sizes  being  mixed  together ;  to  have  a  foundation  properly  consolidated  before 
the  road  is  begun  to  be  paved ;  to  have  the  stones  laid  with  a  close  joint,  the  courses 
being  kept  at  right  angles  from  the  direction  of  the  sides,  and  in  perfectly  straight  lines ; 
the  joints  carefully  broken,  that  is,  so  that  the  joint  between  two  stones  in  any  one  course 
shall  not  be  in  a  line  with  or  opposite  to  a  joint  in  any  of  the  two  courses  acyoining. 
After  the  stones  are  laid  they  are  to  be  well  rammed,  and  such  of  the  stones  as  ap- 
pear to  be  nunmed  loose  should  be  taken  out  and  replaced  by  others;  after  this  the  joints 
are  to  be  filled  with  fine  gravel,  and,  if  it  can  be  done  conveniently,  the  stability  of  the 
work  will  be  increased  by  well  watering  at  night  the  part  that  has  been  done  during  the 
day,  and  ramming  it  over  again  next  morning.  The  surface  of  the  pavement  is  then  to 
be  covered  with  an  inch  or  so  of  fine  gravel,  that  the  joints  may  be  always  kept  full,  and 
that  the  wheels  may  not  come  in  contact  with  the  stones  while  they  are  at  all  loose  in  tlieir 
places.  Attention  to  these  points  will  very  much  increase  both  the  smoothness  and  the 
durability  of  the  paving.  He  has  found  great  advantage  from  filling  up,  or,  as  it  is 
called,  grondng  the  joints  with  lime  water,  which  finds  its  way  into  the  gravel  between 
and  under  the  stones,  and  forms  the  whole  into  a  solid  concreted  mass.  The  purpose 
served  by  the  lime  might  also  be  effectually  answered  by  mixing  a  little  of  the  borings  or 
chippings  of  iron,  or  small  scraps  of  iron  hoop,  with  the  gravel  used  in  filling  up  the 
joints  of  the  paving.  The  water  would  very  soon  create  an  oxide  of  iron,  and  form  the 
gravel  into  a  species  of  rock.  He  has  seen  a  piece  of  rusty  hoop  taken  from  under  water, 
to  which  the  gravel  had  so  connected  itself,  for  four  or  five  inches  round  the  hoop,  as 
not  to  be  separated  without  a  smart  below  of  a  hammer ;  and  the  cast4ron  pipes  which 
are  laid  in  moist  gravel  soon  exhibit  the  same  tendency. 

8712.  As  substitutes  for  pttving  stonest  plates  of  cast  iron  moulded  into  the  form  of  the 
surfiice  of  a  pavement  of  different  sizes  (fg,  558.  c,  d,  e)  have  been  tried ;  but  on  the 
whole  they  are  not  considered  as  likely  to  sucoeed.  They  are  very  hot  in  summer,  and  more 
slippery  than  stone  in  winter;  but  what  is  most  against  them  is,  that  the  water  finds  its 
way  beneath  them  and  softens  the  substratum.  This,  at  any  time  of  the  year,  tends 
directly  to  produce  holes  by  the  leverage  of  wheels  and  the  feet  of  animals  (3573. ) ;  but 
after  a  severe  frost  the  eflRects  are  ruinous.  At  all  events,  this  description  of  pavement 
does  not  appear  so  well  adapted  for  the  sides  or  middle  of  public  roads  as  that  pf  granite 
stones  prepared  in  Telford's  manner  (3709.). 


Book  II. 


PAVED  ROADS. 


601 


3713.  Variimt  improvements  in  Icufing  pavements  have  recently  been  devised,  such  as 
laying  the  stones  dry  on  clay;  using  square  stones,  or  stones  equally  wide  at  bottom  as 

SSe  ^^  top ;  using  stones  alternately  wider  at  bottom  and  top, 

and  joining  them  with  cement  \jig.  556.)\  paving  on  plates 
W^J^^^^W^^Sk^  of  iron,  wood,  or  stone,  or  on  a  mass  of  masonry,  &c.  If 
pavements  in  towns  did  not  require  to  be  frequently  lifVed 
on  account  of  sewers,  and  water  and  gas  pipes,  paving  in 
this  manner  on  a  solid  foundation  would  certainly  be  the 
best  mode ;  but  as  things  are,  and  even  probably  if  pavements  did  not  require  to 
be  frequently  lifted,  M<Adam*s  roads  are  found  greatly  preferable  for  all  broad  streets, 
and  where  care  is  taken  to  keep  them  clean  and  in  complete  repair.  In  Britain,  at 
least,  they  will  probably  soon  supersede  all  common  pavements,  and  all  other  descriptions 
of  common  roads. 

3714.  Large  blocks  of  granite  (Jig.  557. )  have  been  substituted  for  common-sized  paving 
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stones ;  each  block  is  two  or  more  feet  square,  nine  inches  deep, 
and  channelled  on  the  surface  in  imitation  of  common-sized 
paving  stones.  These  are  found  to  answer  much  better  than 
the  cast-iron  plates ;  but  they  are  liable  to  the  same  objection 
as  to  leverage ;  are  difficult  to  replace  properly ;  and  as  the 
raised  pannels  between  the  grooves  will  in  time  wear  down 
to  the  level  of  the  grooves,  they  cannot  be  considered  so 
durable  as  common  sqiuve  stones,  which,  after  all,  appear 
the  best  for  general  purposes,  and,  at  all  events,  for  paving  the  middle  or  sides  of 
highways. 

'  3715.  Blocks  ofstoncf  and  also  of  timber,  have  been  proposed  to  be  laid  in  iron  boxes ; 
but  the  effect  of  the  granite  blocks  laid  down  in  Fleet-street  does  not  warrant  the  ex- 
pectation of  any  advantage  from  either  of  these  modes.  Where  nothing  but  light  car- 
riages  pass  over  a  road,  no  material  is  more  agreeable  than  blocks  of  wood  set  endways, 
as  is  done  in  many  parts  of  Russia  and  Germany ;  and  this  mode  of  paving  may,  there- 
fore, be  considered  very  suitable  for  private  court-yards,  or  stable-yards  in  country  resi- 
dences.    (A>f0<(m'<  JbvrruiA  vol.  vii.  p.  197.) 

3716.  The  defects  of  common  jHtvemtntj  and  the  t/teory  of  its  wear,  are  thus  given  by 
Edgeworth.  "  Stones,  in  a  common  pavement,  are  usually  somewhat  oval,  from  five  to 
seven  inches  long,  and  from  four  to  six  inches  broad.  They 
are  laid  in  parallel  rows  on  the  road  (Jig,  558.  c,  d),  or  alter- 
)  nately  (a,  b),  as  bricks  are  laid  in  a  wall.  On  the  first  sort 
of  pavement,  wheels  slip  from  the  round  tops  of  the  stones 
into  the  joints  between,  and  soon  wesr  away  the  edges  of 
the  stones,  and  their  own  iron  tire.  By  degrees,  channels 
are  thus  formed  between  some  of  the  stones,  and  in  time  the 
pavement  is  ruined. 

8717.  On  the  second  sort  of  pavement  (a),  b,  where  the 
stones  are  placed  alternately,  to  prevent  the  injury  to  which 
the  former  method  is  liable,  the  wheel  (/)  sliding  sideways, 
makes  a  channel  between  two  stones,  and  is  then  obliged 
to  mount  from  the  groove  which  it  lias  made,  to  the  top  of 
the  stone  opposite  to  it ;  when  it  has  attained  tliis  situation, 
the  wheel  may  slide  sideways,  or  may  go  forwards  over  the 
top  of  the  stone,  till  it  drops  into  the  interstice  between  the  two  next  stones.  By  con- 
tinual wearing,  these  ruts  become  so  wide  and  deep,  that  the  wheel  does  not  touch  the 
stones  on  either  side,  nor  does  it  reach  the  ground  between  them,  but  it  bounds  from 
one  ston^  to  the  other,  thus  jolting  the  carriage  in  every  direction.  This  method  is  not 
at  present  in  use. 

3718.  In  the  pavements  last  described,  the  stones  are  but  of  a  small  size  ;  but  if  fiat 
stones  of  twelve  or  fourteen  inches  long  (e)  are  well  laid,  wheels  are  not  liable  to  slide 
into  the  jomts ;  and  if  such  stones  are  laid  with  their  longest  sides  crossing  the  road, 
they  are  less  liable  to  injury ;  but  still  narrow  wheels  sometimes  fall  into  the  joints 
between  the  largest  stones,  and  having  in  time  worn  away  their  own  edges,  and  those  of 
the  stones,  they  will  act  like  wedges,  and  will  displace  the  stones.  No  pavement,  of  the 
best  stone  that  could  be  procured,  can  long  resist  this  action  of  a  narrow  wheel.  And 
the  only  effectual  means  of  preserving  pavements  is,  to  increase  the  breadth  of  all  wheels 
to  at  least  three  inches.  Were  no  wheels  narrower,  a  cheap  and  durable  pavement  might 
be  made  of  fiat  stones,  not  more  than  tliree  inches  square,  provided  tliey  were  eight  or 
nine  inches  deep,  to  give  them  reciprocally  loteral  support ;  for  the  tire  of  such  broad 
wheels  could  never  sink  between  the  joints  of  the  stones."     (EdgevHtrth.) 

3719.  Various  improred  methods  of  paving  have  been  lately  brought  into  notice. 
About  1811  or  1812,  we  suggested  the  idea  of  placing  the  stones  on  a  foundation 
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i;5(^  of  flag'Stones  or  casuiron  plates  on 

if        a  bed  of  mortar.  (Jig.  559.)  When 

K;^     this  mode  is  adopted  in  the  streets  of 

if^  cities,  the  gas  and  water  pipes  (o) 

IT'      may  be  placed  in  drains,  covered 

^^m^^^Jf       ^i^  large    blocks  of  granite  (6), 

^^^^^^^^^^T^^^^^^^^^^^Kf         channelled  on  the  sur&ce  to  prevent 

^^^^^^^^HHHHHB^^HH^  horses  from  Access  to  the 

^I^^^^^^^^^H^^^^^^^^HHp  pip<^  might  be  had  by  simply  lifting 

^^HhH^H^K^^^^JHHJPK^  these  stones,  without  distuibing  any 

^"^'''^^B^HI^^P^'^  other  part  of  the  pavement  {Gard, 

Mag.  vol  V.  p.  79.) 

3720.  George  Knight  has  suggested  the  idea  of  placing  the  paving  stones  with  the  broadest 
surface  undermost,  on  a  Macadamised  foundation ;  and  some  streets  in  the  metropolis 
have  been  so  paved.  The  improvement  has  been  found  considerable ;  but  as  the  rain- 
water sinks  to  the  Macadamised  stratum,  and  cannot  run  off  through  it  for  want  of 
drains,  the  mud  still  works  up  to  the  surfkce.  With  adequate  under-drainage,  or  with 
the  stones  so  compact  as  that  the  surface-water  would  run  off  instead  of  running  through, 
this  plan  would  be  one  of  the  most  perfect  which  has  been  suggested. 

3721.  Colonel  Madrone  recommends  pressure,  «  which  may  be  applied  in  three  different 
stages  of  the  work  :  first,  to  harden  the  groimd  previously  to  laying  the  stones ;  secondly, 
to  fix  and  depress  them  when  laid ;  thirdly,  to  equalise  and  perfect  a  pavement  after  it 
has  been  some  time  in  use,  by  applying  the  pressure  only  on  the  protuberant  parts.  Hie 
machine  he  proposes  for  the  above  purpose  is  similar  to  a  pile-driver  of  the  smaller  kind ; 
the  weight  being  drawn  up  by  a  rope  passing  over  a  single  pulley-wheel  at  the  top  oif 
the  slide  shafts,  and  terminating  on  the  other  »de  in  a  cluster  of  smnller  ropes  or  con^ 
one  for  each  of  the  six,  eight,  or  ten  men  employed  to  work  the  Headline.*'  {Hints  to 
PovUmrs,  8vo.  1826.) 

3722.  Lieutenant  Brown  suggests  <<  that,  after  the  foundation  has  been  formed  in  the 
necessary  shape,  and  the  surface  rolled  or  rammed  liard,  the  paving  stones,  dressed  so 
as  to  fit  close  together,  should  be  laid  or  set  in  a  thick  coat  of  good  mortar^  and  the  joints 
grouted  with  cement ;  the  whole  ma$$  would  thus  become  a  solid  body,  and  the  rain  would 
be  effectually  prevented  from  penetrating  to  the  foundation,  which  would  remain  dry 
and  firm  in  the  position  in  which  it  was  originally  placed.  By  bedding  the  stone  in 
mortar,  properly  placed  in  the  situation  in  which  it  is  to  remain^  then  grouting  the  joint, 
and  allowing  it  to  set  hard,  without  afterwards  ramming  or  disturbing  it,  the  pavement 
will  remain  immovable  and  water-4ight,  until  fairly  worn  out,  and  save  all  the  expense  of 
an  artificial  foundation  of  Macadamized  stones  or  other  matter.  A  grand  objection  to 
a  Macadamized  pavement,  in  this  and  every  cold  climate  is,  that  a  severe  frost  setting  in 
alter  wet,  does  incalculable  ii\jury,  owing  to  its  porous  state ;  now,  as  no  water  can 
penetrate  beneath  the  surface  of  this  pavement,  if  properly  made,  this  serious  fault  is  ob- 
viated."    {Quar.  Jour.  Science,  Jan.  1830.). 

Sect.  V.     Milestones,  Guide-posti,  and  Toll-gates. 

3723.  Mile^ones  of  the  most  improved  kind  are  generally  foraied  of  durable  stone, 
or  cast  iron.  They  ought  to  have  two  faces  (Jig.  560.)  ;  one  to  contain  the  distance 
fvom  the  metropolis  of  the  country  to  the  stone,  and  the  distance  from  that  stone  to  the 
next  market  town,  and  village  or  place ;  and  the  other  the  disUnce  from  the  extremity 
of  tiie  road  to  the  stone,  and  from  the  stone  to  the  next  market  town,  and  village  or 
place,  in  proceeding  to  the  metropolis.  On  a  face  on  the  apex  of  the  stone  may  be  the 
name  of  the  county  and  hundred,  and  on  the  base,  the  name  of  the  township,  parisli, 
and  hamlet  or  village.  In  some  countries  of  the  Continent,  as  in  Wirtemburg  and  Bava- 
ria, a  snudl  open  area  of  10  or  12  feet  in  diameter  is  preserved  round  the  milestones; 
a  bench  of  stone  or  turf  forms  a  semicircle,  in  the  radius  of  which  is  the  milestone,  and 
immediately  beyond  the  bench  a  row  of  ornamental  trees  or  shrubs.  In  several  places, 
every  milestone  is  foraied  in  three  steps,  the  lowest  2  feet  6  inches,  the  next  3  feet  6 
inches,  and  the  last  or  top  of  the  milestone  4  feet  6  inches.  The  use  of  these  steps  is,  to 
enable  people  of  different  heights,  travelling  alone,  and  carrying  burthens  on  their  backs 
or  head*;,  to  set  down  these  burtliens,  rest  themselves  on  the  benclies,  and  resume  the 
burthens  without  assistance.  In  England  such  an  arrangement  is  unnecessary ;  but 
various  plans  have  been  suggested  for  rendering  milestones  interesting:  names  of 
benefactors  to  mankind  who  lived  near ;  dates  of  remarkable  events ;  monuments,  tombs, 
statues,  small  burial  places,  cottages,  alehouses,  &c.  &c.  ;  See  Card.  Mag.  vol.  v.)  We 
should  prefer  a  cottage  or  a  burial  place  at  every  milestone,  because,  as  the  majority  of 
travellers  are  on  horses  or  in  carriages,  they  can  have  little  time  to  peruse  milestones ; 
but  the  cottage  might  afford  protection  to  the  foot  traveller,  and  a  glance  at  the  burial 
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place  would  afibrd 
matter  of  reflec- 
tion to  all.  *<  It 
has  been  sug- 
gested to  us  that 
milestones  might 
be  made  larger, 
in  the  form  of  an 
obelisk  or  sarco- 
phagus, on  the 
tDoSei  of  an  an- 
cient classical  or 
other  building,  or 
in  other  forms ; 
and  that  there 
might  be  in- 
scribed on  them 
the  names  and 
dates  of  events 
whicli  took  place, 
or  of  great  men 
who  lived,  in  the 
neighbourhood  ; 
and  that,  in  ad- 
dition to  these, 
there  might  be 
inscribed  on  each 
milestone,  or 
structure  serving 
the  same  end, 
maxims  of  con- 
duct, or  funda- 
mental principles  of  science.  Hius,  on  some  roads, 
the  milestones  might  exhibit  sculptured  reliefs,  re- 
presenting a  historical  series,  either  of  evenU  in  the 
history  of  that  part  of  the  country,  in  the  life  of 
some  eminent  character  who  had  lived  there,  in  the 
progress  of  discovery  in  some  art  or  science  of  the 
human  mind  generally,  or  in  general  history.  If 
all  the  proprietors  on  a  line  of  road  were  agreed,  a 
group  of  exotic  trees  and  shrubs  might  be  planted 
as  a  back  ground  to  a  small  area,  which  might  con- 
tain the  milestone ;  and  by  limiting  every  group  to 
one  genus  of  timber  tree,  and  one  or  two  fruit  trees, 
considerable  variety  would  be  produced,  and  the  botanical  interest  of  the  road  kept  up 
for  many  miles.  Small  burial-grounds  round  milestones  would,  we  think,  be  unobjec- 
tionable ;  and,  indeed,  we  do  not  think  they  could  be  better  placed :  and  tombstones 
there,  or  any  where  along  the  road-side,  would  attain  their  end  more  effectually  than 
in  churchyards,  and,  at  any  rate,  would  be  what  is  called  classical ;  which  is  an  excel- 
lence to  be  aimed  at,  and  which  is  beneficial  in  a  certain  stage  of  progress,  but  too  of^, 
in  architecture  and  in  sculpture  for  example,  an  impediment  to  improvement,  by  being 
considered  the  highest  degree  of  excellence.  Some  one  has  proposed  to  build  cottages 
as  milestones,  and  to  that  plan  and  to  various  others  we  have  no  objection,  to  a  certain 
extent ;  the  danger  being  the  production  of  sameness,  by  adopting  the  same  plan  every 
where."     (GanLMag.  vol.  v.  p.  117.) 

3724.  Gvide-posU*  Wherever  one  road  branches  from  another  there  ought  to  be  a 
guide-post ;  and  it  is  not  a  little  remarkable  that  in  this  improving  age,  when  every 
street  and  lane  in  towns  is  so  carefully  named,  that  so  little  has  been  done  in  tlie  streets 
and  lanes  of  the  country.  The  posts  which  bear  the  names  ought,  where  the  expense 
is  not  an  insuperable  object,  to  be  of  iron,  on  account  of  its  durability.  Swaine  proposes 
to  have  the  posts  hollow  cylinders  of  cast  iron,  and  the  letters  to  be  also  of  iron,  with 
the  space  between  tlicm  open,  **  so  that  the  light  may  be  seen  through  them ;  by  which 
means  the  characters  of  this  hand-post  will  be  legible  at  night,  by  viewing  them  against 
the  sky,  unless  it  should  be  exceedingly  dark.  The  direction  of  the  road  is  denoted  by. 
the  manner  of  disposing  the  letters :  Uius,  in  a  guide-post  between  London  and  Windsor 
{Jig,  561.  a),  the  letters  of  the  word  London  are  reversed,  to  denote  that  the  direction  of 
London  is  to  the  lefl  hand ;  the  wonl  Windsor  in  the  line  beneath  is  not  reversed, 
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as  that  town  must  be  understood  to  lie  to  the  right  hand :  the  number  of  miles  to  eacii 
place  is  shown  by  figures  placed  beneath  each  word.     The  same  object  may  also  be 
effected  in  the  more  obvious  manner  in  general  use  [Jig.  561.  6). 
561  _ 


8725.  ToU'gatet  and  gate-hotues  have  also  partaken  of  the  improvement  of  tlic  age. 
The  form  and  hanging  of  the  gates. have  been  scientifically  treated  of  by  Parker,  ^ho 
may  be  considered  as  having  arrived  at  a  high  degree  of  practical  excellence.  Fur  his 
general  principles,  and  the  details  of  his  compensation  hinge  for  turnpike-gates,  see 
^3081,  3082.),  and  his  valuable  Essay  on  Hanging  Gatesj  &c.,  ed.  3.,  1826. 

3726.  Gate  or  toU-houses  have  been  materially  improved,  both  in  point  of  internal 
comfort,  and  as  objects  of  taste.  Some  of  those  in  the  neighbourhood  of  London  arc 
elegant  objects.      As  an  example  we  shall  select  that  at  Edgcware.  (^fig.  562.)     Ou 


the  summit  of  the  cupola  of  this  house  there  was  originally  a  lamp  with  three  burners 
and  three  separate  reflectors.  Two  of  the  reflectors  (Urected  the  light  along  the  road  in 
opposite  directions,  to  show  what  might  be  coming  or  departing  on  either  hand ;  the  third 
reflector  threw  the  light  directly  across  the  road,  and  down  on  the  gate,  for  the  purposes 
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of  the  gate-keeper  and  those  passing  through.  After  this  light  had  remained  between 
two  and  three  years,  it  was  taJLen  down,  as  being  too  brilliant  and  as  having  frightened 
some  horses ;  but  it  might  surely  have  been  softened,  so  as  to  be  retained.  Where 
there  are  two  gates,  as  in  various  examples,  a  lamp  post  is  very  properly  placed  between 
them,  which  thus  answers  all  the  purposes  of  the  cupola  and  triple  lamp  at  Edgeware. 

Sect.  V I.  Pretervation  and  Repair  of  Roads* 
S727.  The  preservation  of  a  road  depends  in  a  great  measure  on  the  description  of  ma- 
chines and  animals  which  pass  over  it,  and  on  keeping  it  dry  and  free  from  dust  and  mud. 
The  repair  of  a  road  should  conmience  immediately  after  it  is  finished,  and  consists  in 
obliterating  ruts  the  moment  they  appear,  filling  up  any  hollows,  breaking  any  loose 
stones,  and  correcting  any  other  defect.  After  cleaning  and  this  sort  of  repair  have  gone 
on  hand  in  hand  for  a  longer  or  shorter  period,  according  to  the  nature  of  the  materials 
and  traffic  on  the  road*  a  thorough  repair  or  suHoce-renewal,  by  a  coating  of  metal  of 
three  or  more  inches  in  thickness  over  the  whole  of  the  road,  may  be  required. 

3728.  To  preserve  a  roadf  by  improving  the  wheel  carriages  which  pass  over  it,  all  agree 
that  the  wheels  should  be  made  broader  than  they  usually  are,  and  cylindrical ;  that 
carts  with  two  horses  abreast  are  less  injurious  than  such  as  are  drawn  by  two  horses  in 
a  line ;  and  that  it  would  be  an  advantage  to  have  the  axletrccs  of  different  lengths. 

3729.  Edgervorthy  upon  a  careful  examination,  concludes  that  the  system  of  rolling 
roads  by  very  broad  wheels  should  be  abandoned ;  and  that  such  a  breadth  only  should  be 
insisted  upon,  and  such  restrictions  made  as  to  loading,  as  will  prevent  the  materials  of 
the  road  from  being  ground  to  powder,  or  from  being  cut  into  ruts.  With  this  view  the 
wheels  of  carriages  of  burthen  should  have  felloes  six  inches  broad,  and  no  more  than  on« 
ton  should  be  carried  upon  each  wheel. 

3730.  Farey  is  of  opinion,  that  six-inch  cylindrical  wheels,  or  under,  are  the  most 
practicable  and  useful,  provided  the  projecting  nails  are  most  rigidly  prohibited,  which 
can  never  be  done  but  by  a  penalty  per  nail  upon  the  wheelers  who  put  in  those  nails, 
and  upon  the  drivers  of  the  carriages  who  use  such  roughly-nailed  wheels. . 

3731.  Telford  thinks  that  no  waggon  or  cart  wheel  ought  to  be  of  less  breadth  than 
four  inches,  and  that  in  general  no  carriage  ought  to  be  idlowed  to  carry  more  than  at 
the  rate  of  one  ton  per  wheel :  "  when  it  exceeds  that  weight,"  he  says,  "  the  best 
materials  for  road-making  must  be  deranged  and  ground  to  pieces." 

3732.  Paierson  is  a  warm  advocate  for  broad  wheels.  **  If  the  wheeb  were  used 
double  the  breadth  that  they  are  at  present,"  he  says,  "  they  would  act  as  rollers  upon 
the  t'  tcrials,  binding  them  together ;  and  consequently  the  surface  would  remain  always 
smooiii  and  free  from  ruts,  and  the  waste  or  decay  would,  of  course,  be  exceedingly 
little.**    All  broad  wheels,  however,  should  be  constructed  differently  from  those  that  are  in 

common  use  (fig,  563.  a).  Those  in  conunon  use^ 
whether  broador  narrow,  are  generally  dished  (as  it 
is  called)  on  the  outside,  and  the  ends  of  the  axle- 
tree  bent  a  little  downwards.  This  causes  the 
wheels  to  run  wider  above  than  below;  and  the 
reason,  I  believe,  for  adopting  this  plan  was  to 
allow  people  to  increase  the  breadth  of  their  car- 
riages, and  yet  the  wheels  to  run  in  the  same  track. 
Upon  this  plan,  the  edges  of  the  wheel,  to  run  flat 
upon  the  road,  must  be  of  a  conical  shape,  the  outer  edge  being  of  a  less  diameter  than 
the  inner  one.  Any  bad  effect  arising  from  this  is,  indeed,  very  little  felt  from  the 
narrow  wheels ;  but  as  they  increase  in  breadth,  the  evil  increases  in  the  same  proportion. 
"  A  conical  wheel,"  says  Edgeworth,  "  if  moved  forwards  by  the  axletree,  must  partly 
roll  and  partly  slide  on  the  ground,  for  the  smaller  circumference  could  not  advance  in 
one  revolution  as  far  as  the  larger.  Suppose,**  says  he,  "  the  larger  revolution  sixteen 
feet,  and  the  smaller  thirteen  feet,  the  outer  part  must  Hlide  three  feet,  while  the  carnage 
advances  sixteen,  t.  e»  it  must  slide  nearly  one  fifth  of  the  space  through  which  the  car- 
riage advances,  —  thus,  if  loaded  with  ten  tons,  the  horses  would  have  two  tons  to  drag, 
as  if  that  part  of  the  weight  were  placed  on  a  sledge.**  The  same  thing  has  been  ably 
and  beautifully  demonstrated  by  Gumming  {Essay  on  the  Principles  of  Wheels  and  Wheel 
Carriages,  &c.),  and  is  very  easily  illustrated  :  take,  for  instance,  the  Jrvstrum  of  a  cone, 
or  a  sugar  loaf  from  which  you  have  broken  off*  a  little  bit  at  the  pomt ;  then  set  this  a 
rolling  upon  a  table,  and  instead  of  going  straight  forwards  it  will  describe  a  circle ;  and 
if  you  will  put  a  pin  or  axletree  right  through  the  centre  of  it,  and  upon  that  axle  cause 
it  to  move  straight  forwards,  the  smaller  diameter  must  slide  instead  of  rolling.  It  is 
evident,  therefore,  that  the  rims  of  the  wheels  ought  to  be  of  a  cylindrical  form  (6). 
Edgeworth  states,  in  relation  to  this,  that,  from  the  testimony  given  to  the  committee 
of  parliament,  cylindrical  wheels  and  straight  axletrees  have  been  unequivocally  pre- 
ferred by  every  person  of  science  and  judgment. 
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3733.  Farey  finds  the  Whitechapel  road  more  injured  by  broad  wheels  than  any  other, 
owing  to  these  wheels  being  barrelled  and  conical,  and  not  running  flat,  and  the  middle 
tier  projecting  above  the  others,  with  rough  nails. 

3734.  CumtfUng  has  proved  experimentally  before  the  committee  of  1808,  that  when 
the  rim  of  a  wheel  is  made  truly  cylindrical,  so  as  to  have  an  equal  bearing  on  its  whole 
breadth,  the  resistance  to  its  progress  on  a  smooth  road  is  not  increased  by  increasing  its 
breadth.  With  regard  to  the  immense  saving  that  would  accrue  to  the  nation,  Jessop, 
in  his  report,  says,  <<  I  may  venture  to  assert,  that  by  the  exclusive  adoption  of  cylin- 
drical broad  wheels  and  flat  roads,  there  would  be  a  saving  of  one  horse  in  four,  of 
seventy-five  per  cent,  in  repairs  of  roads,  fifty  per  cenL  in  the  wear  of  tire ;  and  that  the 
wheels  with  spokes  alternately  inclined  would  be  equally  strong  vrith  conical  ones,  and 
wear  twice  as  long  as  wheels  do  now  on  the  present  roads."  But,  over  and  above  the 
preference  due  to  such  wheels,  in  respect  of  public  roads,  they  are  no  less  preferable  when 
applied  to  purposes  of  husbandry.  Besides  the  great  resistance  to  the  draught  occasioned 
by  the  sinking  of  the  narrow  wheels  on  soft  land,  every  fanner  knows  what  injury  is  fre- 
quently done  to  subsequent  crops  by  such  poaching  and  cutting  up  oi  the  land.  But 
this  is  not  all.  Many  a  field  of  beautiful  pasture^  when  subjected  to  the  destroying 
operation  of  the  narrow  wheels,  is  very  much  iigured,  both  in  respect  of  the  appearance 
and  of  the  crop,  which  would  be  entirely  prevented  by  using  broad  wheels.  Tlius  it  has 
been  stated,  with  regard  to  the  introduction  of  the  use  of  broad  wheels,  that  the  saving 
on  the  incidental  repairs  of  the  road  would  be  immense ;  that  the  roads  would  uniformly 
retain  a  smooth  and  even  surface^  which  would  greatly  contribute  to  the  comfort  of  the 
traveller  and  the  ease  of  the  draught;  that  in  husbandry  also  the  advantages  would  be  great ; 
in  short,  that,  in  every  point  of  view,  the  benefits  which  would  be  derived  in  consequence 
would  be  paramount  to  every  thing  that  could  be  urged  in  fisvour  of  the  narrow  wheels. 

3735.  APAdam  thinks  a  waggon  wheel  of  six  inches  in  breadth,  if  standing  fairly  on 
the  road  with  any  weight  whatever,  would  do  very  little  material  injury  to  a  road  well 
made,  and  perfectly  smooth.  The  injury  done  to  roads  is  by  these  immense  weights 
striking  against  materials ;  and,  in  the  present  mode  of  shaping  the  wheels,  they  drive  the 
materials  before  them,  instead  of  passing  over  them.  If  a  carriage  passes  fairly  over  a 
smooth  surface,  he  says,  it  cannot  hurt  the  road,  but  must  rather  be  an  advantage  to  jt, 
upon  the'  principle  of  the  roller.  On  being  asked,  "  Are  you  not  of  opinion  that  the 
immense  weights  carried  by  the  broad-wheeled  waggons,  even  by  their  perpendicular 
pressure,  do  injury  by  crushing  the  materials?"  he  answered,  «  On  a  new-made  road  the 
crush  would  do  mischief,  but  on  a  consolidated  old  road  the  mere  perpendicular  pressure 
does  not  do  any.  But  diere  is  a  great  deal  of  injury  done  by  the  conical  form  of  the 
broad  wheels,  which  operate  like  sledging  instead  of  turning  fairly.  There  is  a  sixteen- 
incfa  wheel  waggon,  which  comes  out  of  Bristol,  that  does  more  iigury  to  our  roads,  than 
all  the  travelling  of  the  day  besides.*' 

3736.  IVUh  regard  to  reguLatmg  the  weight  to  he  carried  on  wheeb,  Farey  judiciously 
observes,  that  though  it  is  not  easy  to  state  any  one  scale  which  would  be  generally  Bpph- 
cable  for  each  breadth  of  wheels  below  six  inches,  there  should  be  a  rate  fixed,  wUch 
would  apply  to  ordinary  or  gate  tolls ;  and  at  the  weighing  machines  additional  or  what 
may  be  called  machine  tolls  should  be  leried  upon  all  carriages  which  exceeded  the 
weight,  to  be  regulated  in  an  increasing  scale  for  each  breadth  of  wheel,  so  as  very  greatly 
to  (Uscourage,  but  not  ruinously  to  pr^bit  the  occasional  carrying  of  large  weights  upon 
any  wheels. 

3737.  Axletreet  ef  different  lengths  have  been  proposed  by  some  engineers  with  a  view 
to  preserving  the  roads.  On  this  subject  Paterson  observes,  *<  At  present  the  axles  of 
all  kinds  of  carriages  are  made  to  one  length,  so  that  their  wheels  all  run  at  the  same 
width,  and  in  the  same  track,  than  which  nothing  could  be  more  fitly  devised  for  the 
destruction  of  the  roads.  I  would,  therefore,  propose,  that  the  length  of  the  axletrees 
should  be  so  varied,  that  the  wheels  of  the  lighter  description  of  carriages  should  run 
two  inches  narrower  than  the  present  track  ;  and  that  the  axles  for  the  more  weighty 
carriages  should  be  increased  in  length,  so  that  their  wheels  should  run  from  one  to  four 
inches  beyond  the  present  track.  I  would  also  propose,  that  mails,  and  other  heavy 
coaches,  should  be  so  constructed,  that  the  hind  wheels  should  follow,  either  two  inches 
within,  or  two  inches  outside,  the  track  of  the  fore  wheels,  as  might  be  considered  most 
proper.  Were  the  axletrees  of  all  kinds  of  carriages  to  be  of  various  lengths,  as  here 
proposed,  we  should  have  no  rutted  roads.  The  stones  now  displaced  by  the  wheels  of 
one  carriage,  would  be  replaced  again  by  the  next  carriage  that  came  up,  liaring  its  axle 
of  a  different  length ;  and  in  the  same  manner  would  the  hind  wheels  repair  the  injury 
done  by  the  fore  wheels  of  a  carriage.  If  this  plan  were  to  be  acted  upon  all  over  the 
kingdom,  it  is  evident  that  it  would  have  a  very  beneficial  eJQTect  on  the  roads  ;  and  if  it 
•hould  be  found  thus  to  contribute  to  keeping  the  roads  smooth  and  even,  it  is  also 
evident  that  it  must  contribute,  in  the  same  proportion,  to  the  comfort  of  travellers  of 
•vary  description,  and  also  to  the  ease  of  the  beast  of  draught" 
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3738.  J.  Forty  is  of  opinion  that  varying  the  length  of  axles,  so  as  to  prevent  their 
running  in  the  same  track,  would  be  very  beneficial.  This  he  particularly  stated  to  the 
Board  of  Agriculture,  with  an  example  oi  the  tolls  over  a  new  road  in  Derbyshire, 
which  are  regulated  according  to  the  length  of  the  axle. 

3739.  The  dimnon  of  weight  has  been  proposed  by  Fry  as  a  means  of  preserving  roads : 
that  is  to  say,  the  division  of  the  power,  which  any  carriage  may  possess,  to  crush  or 
destroy  the  materials  of  the  roads ;  and  the  division  of  the  power,  which  any  carriage 
may  possess,  to  resist  the  power  of  the  liorses  drawing  such  carriage.  *<  A  man  can  break 
an  oniinary  stick,  an  indi  in  diameter,  across  his  knee ;  but  if  he  tied  ten  of  these  sticks 
together,  he  could  not  break  them  if  he  tried  ten  times,  nor  if  he  tried  a  thousand  times ; 
although,  by  these  thousand  efforts,  he  might  have  broken  a  thousand  such  sticks  sepa- 
rately. A  stone  might  be  of  such  a  size  and  texture  that  a  strong  man  with  a  large 
hammer  might  break  it  into  pieces  at  one  blow ;  while  a  boy  with  a  small  hammer, 
striking  it  with  one  tenth  part  of  the  force,  might  strike  it  a  thousand  times,  applying  in 
the  whole  one  hundred  times  the  power  upon  it  that  the  man  would  have  done,  without 
producing  tlie  same  effect  So  it  is  with  Uie  pressure  of  wheels  on  the  materials  of  the 
roads.  Suppose  a  stone,  the  sise  of  a  man*s  fist,  to  be  detached  on  a  firm  part  of  the 
road,  and  a  waggon-wheel,  pressing  with  the  weight  of  two  tons,  were  to  pass  over  it, 
the  consequence  would  be  that  it  would  crush  it  to  powder.  But  suppose  these  two 
tons  to  be  distributed  into  forty  wheelbarrows,  of  one  hundred  weight  each,  and  they 
were  to  pass  over  over  it  succession,  the  only  effect  likely  to  be  produced  would  be  a 
trifling  rounding  of  its  comers ;  nor  would  probably  five  hundred  such  wheelbarrows, 
of  twenty-five  tons,  crush  the  stone  so  completely  as  the  single  vraggon-wheeL  Nor  do  I 
think  that  five  hundred  gig  or  one-horse  chaise  wheels,  of  four  hundred  weight  each,  in 
all  one  hundred  tons,  would  so  completely  destroy  the  cohesion  of  the  stone,  as  the  single 
crusli  of  the  heavy  wheel.  Conceiving,  dierefore,  that  the  destructive  effect  of  pressure 
on  the  roads  increases,  from  the  lowest  weights  to  the  highest,  in  a  very  rapidly  increasing 
ratio,  I  think  that  all  reasonable  ingenuity  should  be  exercisedf  so  to  construct  our  car- 
riages, as  for  each  wheel  to  press  the  road  with  the  least  possible  weight  thalt  the  public 
convenience  will  allow.*' 

3740.  ji  great  weight  m  one  roUing  mau  {Jig.  564.),  Fry  continues,  <*  has  a  tendency 


to  disturb  the  entire  "bed  of  the  road,  whether  it  be  on  a  six-inch  wheel  or  on  one  of 
sixteen  inches,  and  whether  on  conical  {fig,  563.  a)  or  on  cylindrical  wheels  {fig,  563.  6). 
Under  all  these  considerations,  I  am  satisfied  that  the  only  grand  desideratum,  on  behalf 
both  of  the  roads  and  the  horses,  is  light  pressure;  and  therefore  any  dependence 
on  breadth  of  wheels,  as  a  security  against  the  destructive  effects  of  pressure,  is  in 
my  opinion  faUadous.  I  wish  here  to  be  understood  as  applying  these  remarks  upon  a 
supposition  that  wheels  were  made  upon  the  most  philosophical  construction ;  that  is  to 
say,  perfectly  cylindrical  {fie.  563.  h) ;  and  that  they  stood  perfectly  upright  or  vertical. 
The  present  system  of  broad  wheels  I  consider  a  system  of  mere  mockery.** 

3741.  Fry  mropotet  to  attain  hit  principle  qf  the  division  qf  power  by  the  adoption  of  light  one-horse 
waggons  ivith  six  or  eight  wheels  ;  which  in  our  opinion  are  of  very  questionable  advantage,  all  things 
considered,  comfiarcd  to  one-hone  carts,  to  carry  one  ton.  and  four-wheel  waggons  to  carry  four  ton& 
**  One. horse  waggons."  he  says,  "fully  embrace  the  principle:  and  the  labour  of  the  horses  would  be 
much  more  efflcTently  applied  than  at  present  If  light  one.horse  waggons  were  constructed,  to  weigh 
eight  hundred  weight  each,  and  these  were  charged  with  a  load  of  sixteen  hundred  weight  earh,  a  good 
ordinary  cart.horsc  would  travel  England  over  with  such  a  load ;  drawing  just  as  much  net  weight  as  the 
ten  horses  in  a  heavy  waggon  take  each  in  gross  weight ;  and  the  roads  would  never  have  a  pressure,  on 
one  point,  exceeding  six  hundred  weight  The  only  objection  to  such  carriages  that  I  see  is,  that  each 
must  be  attended  by  a  num.  CTh^^  '•  no  reason  for  this ;  in  Scotland  one  man  always  drives  two  single- 
hone  carts  ]  But,  were  they  adopted,  roads  would  last,  I  will  not  say  ten  times  as  long,  1  think  they 
would  last  a  hundred  times  as  long,  as  they  now  da  Carriages  so  constructed  ought  therefore  to  pass  at 
the  lowest  possible  rate  of  toll.  The  next  mode  is  by  the  use  of  carriages  with  six  or  eight  wheels.  About 
twenty  years  ago  there  were  several  stage.4»aches  constructed  In  this  manner.  Two  dght- wheel  coaches 
plied  some  years  between  Bath  and  Bristol  j  and  they  were  so  constructed  that  each  wheel  supported 
its  share  of  the  load,  carrying  its  proportion,  and  no  more,  over  every  obstruction  :  the  conse<)uencc  was, 
that  when  a  wheel  passed  oyer  a  stone  two  inches  high,  the  middle  part  of  the  carriage  rising  only  an 
eighth  part  of  two  inches,  or  one  quarter  of  an  inch,  they  were  perhaps  the  easiest  coaches  to  passengers 
that  ever  were  sat  in.  They  had,  however,  one  defect  in  their  construction ;  which  was,  that  the  two 
hinder  axles  being  fixed,  whenever  the  coach  varied  fnm  a  straight  line  on  the  road,  the  hlndermost  Mir 
or  wheels  most  have  been  draned  sideways.  How  the  six-wheel  coskdies  were  circumstanoed  in  this 
rtapcet,  I  had  no  opportunity  ofobservlng.*' 
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S742.  Double  shafts  have  been  proposed  by  Edgeworth,  Morton,  and  some  others,  «i 
likely  to  divide  the  traction  of  draught  cattle.  B.  Farey  considers  single  shafts  in 
waggons  very  injurious ;  the  horses  follow  in  one  tnlck,  ip  the  centre  of  the  carriage ; 
and  the  wheels  also  follow  each  other  in  their  tracks,  and  cut  ruts,  i  If  there  were  double 
shafts,  they  would  naturally  avoid  former  wheel  traiicks,  which  woold  be  1^  injurious 
to  the  road.  •       /  ^ 

S743l  J.  Farcy  concurt'iB  opinion  with  hit  tirother,  and  thlnla'thBlfttMn»>«aMitfemetit'of  tdUsmigfatbe 
made  to  tlioie  carriagiH  which mMrgciMrallv  um*  single  ihafti'^lHce'the  fanned' carts  and  waggons,  on 
their  adopting  double  ihaftt,«>  that  all  their  hone*  may  draw  ihtAin ;  thisbdng  applicAIe  even  to  three, 
hone  carts,  as  fkr  as  the  two  foremost  are  cohcerned.  Stftge.coiteh^,  for  the  MMntJien  iBudod  to,  as 
they  all  draw  in  pairs,  and  very  seldom  follow  in  any  previous  and  deep  hit,  do  far  less  damage  to  the  roads 
than  otherwise  would  happen ;  their  springs  also,  and  swiftness  of  motion,  contributing,  very  materially, 
to  lessenhig  their  wear  or  the  road. 

3744.  Roads  are  genieraUy,  repaired  by  manwd  labour ;  but  .various  marfiinea  have  been 
contrived  for  this  purpose.  The  snow-plough  is  a  well  kno#n  iknplemeht,  'consisting 
simply  of  two  boards  placed  on  edge  in  the  form  of  two  sidsa  of  a  triangle,  and  drawn 
by  a  hook  attached  to  the  apex.  The  common  harrow,  folloived  bythe  common  roller, 
has  been  used  for  levelling  roads  broken  up  by  ruts,  and  a  btudded  roller  has  also 
been  lately  invented  for  this  purpose. 

565  ^..'^^         ^^  Harrkfitt  road 

hiirrotit  (  Af.  565.^  has 
been  u^ed  in  some  plaoei, 
for  drjtgging  over  roads 
irbcn  much  out  of  repair, 
tn  replace  the  stones  or 
gra  vr\  disturbed  by  whcd 
csfiij^'es.  **  A  man,  a 
titty,  And  two  horses,  will 
do  three  miles  in  length 
in  DiiD  day;  completely 
hmrruwing  down  the 
qiurtrrs,  and  drawing 
the  stones  together, 
which,  by  means  of  the 
mauM- boards,  are  drop. 
petl  ini^theruts  fkr  bet. 
trr  than  a  man  can  stid> 
thnm  in" 

5T4ili  IbpresfiUl^JbrmiHioJt  ^WMii  tW  rtw^^uid  fot  uiQ  ul  l&nM  ui4  unmctjillctt  farm  roads,  Beatson 
^  fuggt'iiLa  the  iJea,  of  plArinif  a  roller  between 

o'wS  M         the  ot}ii*r  n■hl^«lt  {Jig.  itv;  ,  and  so  strongly 

siKtitvd  tQ  the  ailc  tree^  j.^  to  be  aUe  to  sup^ 
pcrrt  the  urhoSff  w right  in  the  cart  when  neoes. 
ij^ry.  Thii  ^vX\^^x  h(;  ptti[nmieg  to  call  a  pro- 
t«i3tv,  ^^^  lie  thinki  it  will  be  much  more 
«Mily  tiravn  than  two  wheels  running  in 
deep  rtitj.     {Com.  io  R  oj  Ag.  voL  L  p  154). 

3747.  The  cieaning  of  roads  is 
eRW«d  by  sq^piti^,  ^^eeping,  water- 
ingi  and  ^raMttng.  '  ^ 

37 4B*  Scraping  is  an  operation  uni- 
verwUy  n^i-^^iory  to  ki-ep  roads  dean, 
by  the  removal  of  mud  in  wet  weather, 
dust  in  a  very  dry  E^oasoD,  and  snow  in 
wiater.  It  ha*  been  performed  by 
machinery ;  and  on  a  well  made  road, 
this  mode  might  b?  attended  veith  a  coosidesalyle  saving  of  labour.  Were  the  scraping 
board  edged  with  a  brush  of  wirtoy  «r  evf  n  of  birch  spray,  the  work/even  oA '  a  road  some- 
what irregular,  ihighi  be '4on^  iq  g^ei^t  perfection,  Bo^  in.  scmping  and  sw<eepi»g»  care 
should  be  taken  aa  aoonsis  possible  tp  diapose  of  the  mud  or  dust,  either  ki^ntaldng 
or  keeping  up  tHe.  sides  of  lie  t^\^Hf:e^  jelw^&s,  at  '^ 
stances  may4ire^\  Hand  sovii|Miaia««comnM>nly>DvuLawi4h>iran>  pl^^ 
of  board  is  considered  leas  likelrtoiHud^the^niface  of  the  roskL      •['    '  "     '    ' 


^40L  Tkt  Mcraping  machine  CjI%.  5€7.1i  ia  the  tn^mtloii  of  John  BDave^  ^^  >  •i^t)  [^ruii^tK  of  an  cibTcn^ 
tnxa/t  orLran,  vuppoitKl  cm  three  whintlit  tvo  of  irhicb  are  tfijmtn'un  carrioge'WjieitU,  obGiJt  thxvt  feet  m 
diametei^  working  on  an  axl«  fixed  to  the  frame;  tb«  third  ii  ji,  uauil  caftt-Lrati£i>&%  pluml  usdec  tbe 
HntTB  of  the  f^ont  bar  of  the  fruiw.    Below  the  JVamei  and  ^ttlj(|uety  Id  it,  U  [Aaced  the  Aeajbk  KxaKt , 
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oonsistinf  of  a  ninnber  of  platca  of  shect-iron,  amnged  In  a  line,  and  conneeCed  to  each  other  by  fmall 
bolla.  On  the  back  of  each  plate  is  bolted  a  piece  of  iron,  in  the  shape  of  the  letter  T  hiTerted :  the  stem 
ofthit  Iron  is  continued  to  the  upper  end  of  the  plate,  and  then  bent  forward  In  a  hortaontal  direction  to 
a  shaft  (secured  to  the  Arame)  parallel  to  the  scraper,  at  the  distance  of  about  eighteen  inches  flrom  it, 
to  which  it  is  joined.     By  this  arrangement,  when  tlie  machine  is  moved  forward,  the  shaft  draws  after  it 


plates  arc  kept  in  this  elevated 


given  to  the  scraper.  As  the  machine  proceeds,  a  portion  of  road,  equal  in  width  to  the  quadrilateral 
figure  of  which  the  scraper  forms  the  diagonal,  is  deared ;  and  the  mud  or  dirt,  as  &st  as  it  ooUocU,  is 
sbd  off  by  the  oblique  surfoce  of  the  scraper,  and  finallv  left  in  a  line  on  the  offi>side  of  the  machine.  Thia 

Kocess  is  commenced  near  the  centre  orthe  road ;  ancl  the  machine,  having  gone  a  convenient  distance 
a  straight  line,  is  turned  and  brought  bade  on  the  other  side  of  the  centre,  removing  the  dirt  in 
an  opposite  direction.  For  the  next  course  the  machine  is  brought  to  the  side  where  it  first  acted,  and 
removes  the  dirt  ft-om  a  like  portion  of  ground,  and  with  it  the  Une  formed  by  the  preceding  course.  Thia 
is  continued  until  the  scrapings  are  brought  to  the  side  of  the  road.  The  manager  is  enabled  to  lift  the 
■craper,  by  turning  a  wooden  roller  fixed  umve  it,  and  attached  to  each  ^te  by  a  corresponding  ehaia  lliis 
is  done  in  order  tojpass  over  parts  of  roads  recently  rejMired ;  and,  when  going  to  work  or  returning,  the 
.  .  .      -    •  —   I  by  a  ratchet  and  catch  at  the  end  of  the  roller.     * 


A  curved  scraper 


IS  attached  to  the  back  part  of  the  ftalae  at  the  off.«omer,  to  be  used  only  during  the  last  course  of  the 
machine,  for  the  purpose  of  collecting  the  scrapings  into  heaps  ready  for  remoral  This  machine,  drawn 
by  two  horses,  and  attended  bj  one  man,  will  dean  five  nules  of  road,  twenty.four  feet  wide,  in  oght 
houra  Two  additional  men  will  be  required  to  throw  the  scrapings  off  the  road,  and  clear  the  water, 
courses.  The  same  work  would  require  twenty.five  men  per  diem,  with  scrapers,  according  to  the  present 
method.    {Gard.  Mag.  vol  v.) 

S750.  Sweejxng,  as  a  mode  of  cleaning  roads,  is  chiefly  applicable  to  pavements,  to  side 
failways,  whetlier  of  stone  or  iron,  and  to  footpaths.  On  country  roads,  sweeping 
might  be  required  to  keep  the  paved  or  rail-laid  parts,  where  such  existed,  free  fi'om 
small  stones  or  gravel,  which  the  feet  of  cattle,  &c.  might  scatter  over  it  from  the 
metalled  part. 

S751.  The  sweepbtfi  maekine  {fig.  568.),  also  the  Invention  of  Mr.  Boase,  has  a  ftame  similar  to  that  of 
the  scraper,  supported  in  flroot  oy  two  common  wheels  about  four  foet  in  diameter,  and  behind  by  two 


small  iron  wheels  with  vertical  axleiL  one  under  each  oomer.  Within  the  flrame,  and  diagonal  to  it,  is 
the  cyrmder  of  brooms,  consisting  of  five  rows  of  heath,  each  row  secured  between  two  boards  by  screws, 
and  attached  to  an  axle  by  radiating  arms  of  cast-iron.  This  receives  a  rotatory  motion  ftom  the  carriage 
wheefaL  by  means  of  a  bevelled  tooth  wheel  fixed  on  their  axletree,  wmUng  hn  another  half  its  sise  on 
the  axle  of  the  brooms.  When  the  machine  is  drawn  forward,  the  brooms  are  thus  made  to  revolve  twice 
to  each  revolution  of  the  carriage  wheels,  and  in  an  opposite  direction  to  them.  The  brooms  are  regulated 
ao  as  to  bear  more  or  less  on  the  ground,  aocovdlDg  to  the  state  of  the  dirt;  and,  as  the  heath  wears  shorter, 
they  can  readily  be  drawn  out  ftom  the  centre,  in  order  to  preserve  a  proper  bearing.  The  dirt  is  removed 
from  the  space  over  which  the  brooms  pass  to  the  right  or  off^^de  of  the  machine  Like  the  scraper,  the 
work  ia  eommeneed  near  the  oentre  of  the  road  or  street,  anfi  carried  on  in  a  similar  manner.  When  thia 
machine  Is  wanted  to  proceed  without  sweeping,  Uie  larger  bevelled  tooth  wheel  Is  drawn  out  of  gear 
by  a  lever  for  that  purpose.  The  brooms  are  covered  and  the  firame  enclosed  by  mUcIoth,  to  prevent 
any  splashing  or  dirt  from  escaping  beyond  the  machine.  This  maehine,  with  the  same  power  and 
attcndanto  as  the  Bcn^iittg  machine,  is  capahle  of  deanlag  three  milsB,  twenty  feet  wide,  daUy.  {QartL 
Mag,  vol  V.) 

S75S.  Waterings  where  applied  to  roads,  is  more  for  the  sake  of  laying  the  dust  than 
of  cleaning  or  preserving  them.  Some  consider  it  injurious.  B.  Farey  considers  that  water- 
ing the  Whitechapel-rMd  in  summer,  and  especially  before  May  and  after  August,  ia 
very  injurious,  by  separatiiw  the  stones,  owing  to  the  softening  of  the  loam,  and  so 
making  the  road  spoi^  and  loose.  In  winter,  however,  he  waters,  and  for  the  following 
reasons :  —  *<  After  the  most  careful  sifting  of  the  gravel,  a  small  quantity  of  loamy  dirt 
will  unavoidably  still  adhere  to  the  stones ;  and  this  loam,  together  with  a  glutinous 
matter  which  accumulates  in  the  summer  from  the  dung  and  urine  of  the  cattle  (which 
accumulation  the  summer  watering  has  a  tendency  to  increase),  occasions  the  wheels  to 
■tick  to  the  materials,  in  certain  states  of  the  road,  in  spring  and  autumn,  when  it 
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is  between  wet  and  dry,  particularly  in  heavy  foggy  weather,  and  after  a  frost ;  by  which 
sticking  of  the  wheels,  the  Whitechapel-road  is  often,  in  a  short  time,  dreadfully  torn  and 
loosen^  up ;  and  it  is  for  remedying  this  evil  that  I  have,  for  more  than  eight  years 
past,  occasionally  watered  the  road  in  winter.  As  soon  as  tlie  sticking  and  tearing  up  of 
the  materials  is  observed  to  have  commenced,  several  water-carts  are  employed  upon 
these  parts  of  the  road,  to  wet  the  loamy  and  glutinous  matters  so  much,  that  they  will 
no  longer  adhere  to  the  tire  of  the  wheels,  and  to  allow  the  wheeb  and  feet  of  the  horses 
force  down  and  again  fasten  the  gravel-stones:  the  tra£Bc,  in  the  course  of  four  to 
twenty-four  hours  after  watering,  forms  such  a  sludge  on  the  surface,  as  can  be  easily 
raked  off  by  wooden  scrapers,  which  is  performed  as  quickly  as  possible ;  after  which  the 
road  is  hard  and  smooth.  The  advantages  of  this  practice  of  occasional  winter  watering 
have  been  great ;  and  it  might,  I  am  of  opinion,  be  adopted  with  like  advantages  on  the 
other  entrances  into  London,  or  wherever  else  the  traffic  is  great,  and  the  gravel-stones 
are  at  times  observed  to  be  torn  up  by  the  sticking  of  the  wheels. 

3753.    One  of  the  best  constructed  watering  barrels  (fg.  569.)  is  that  used  on  the 
Uzbridge-road,  in  which  the  water  is  delivered  with  the  greatest  regularity  from  a  cast 


iron  trough  (a),  so  as  to  cover  a  space  of  nine  feet  in  width.     The  water  is  turned 
off  and  on  by  a  lever  at  tlie  fore-end  of  the  barrel  (b)  in  the  usual  manner* 

3754.  Washing  orjlooding  roads^  with  a  view  to  cleaning  them,  has  been  proposed  by 
Jessop  and  some  other  engineers ;  but  it  is  evidently  a  mode  that  can  only  be  adopted 
in  particular  situations,  and  the  advantages  which  it  would  have  over  clean  scraping  does 
not  appear. 

3755.  RoUingi  as  a  mode  of  preserving  roads,  is  recommended  by  various  writers  on 
the  subject ;  and  appears  to  be  useful  on  some  roads  after  being  loosened  by  frost.  lu 
general,  however,  it  is  chiefly  applicable  after  repairs,  such  as  filling  in  ruts  or  laying  on 
a  coat  of  new  materials.  Rolling  has  also  been  employed  to  consolidate  snow  on  roads : 
it  is  said  to  indurate  the  snow  so  much,  that  it  becomes  a  smooth  hard  body  on  which 
the  wheels  of  carriages  make  but  little  impression,  and  the  materials  of  the  road  are  pre- 
served. When  a  thaw  happens,  tlie  whole  of  the  snow  is  scraped  off  by  snow-ploughs 
or  scrapers,  and  not  being  allowed  to  melt  on  the  metals,  they  are  said  to  renudii  un- 
loosened. This  plan  is  said  to  be  general  in  America,  and  appears  to  have  been  tried, 
in  one  instance,  in  the  north  of  Scotland,  with  success. 

3756.  A  road  roller  should  be  of  large  diameter,  perhaps  not  less  than  five  feet :  to 
facilitate  its  turning,  it  may  be  made  in  three  lengths ;  and  the  only  material  is  cast  iron, 
with  a  large  wooden  box  over. 

3757.  Biddle^i  machine/or  repairing  roads  {fig.  570.)  consists  of  three  cylindrical  rollers,  mounted  upon 
axles,  in  a  Arame,  to  be  drawn  by  one  or  more  horses  The  rollers  are  placed  obliquely,  side  by  side, 
but  running  in  parallel  positions ;  their  axes  receding  a  little  behind  each  other :  these  rollers  are 
intended  to  pass  over  the  surface  of  the  road,  .for  the  purpose  of  pressing  the  broken  stones,  grav*!, 
and  other  materials,  close  together,  so  as  to  produce  a  solid  or  compact  road  with  a  smooth  surface.  In  the 
front  of  the  rollers  a  long  scraper  is  placed,  crouiug  the  ft-ame^Uquely,  for  the  purpose  of  ccdlecting  up 
and  conducting  awav  the  mud,  and  the  sliish,  to  the  side  of  the  road ;  and  at  the  back  psrt  of  the  apparatus^ 
thore  is  a  (terioratea  cylinder,  intended  to  take  up  the  softer,  or  muddy  ports  of  the  road,  and  deposit 
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it  in  a  twipging  box  withtn.    /I^.  57a  it  a  Ttew  of  th«  maehf  ne,  or  appvatua,  aa  Ken  on  the  top ;  a  a  4 
^  are  the  three  cylin. 

S_ der«forprc»fingthe 

loose  Etones  of  the 
road  together.  As 
the  apparatus  is 
drawn  along,  these 
eylindcrs  revtrfre 
upon  thdr  axlesu 
which  are  mounted 
in  the  flrarae  bbk. 
There  is  a  small 
guide  roller,  or 
whed  in  fhmt  of 
the  frame  to  which 
the  shafts  are  at- 
tached, and  by 
which  the  appara. 
tus  may  be  turned 
round,  or  guided  jfaa 
a  cunred  course; 
1/  d  la  a  thini^te 
of  iron  placed  ob^ 
liqudr  aocoss  the 
machine,  in  front 
of  the  roUers ;  it  Is 
attached  to  the 
fk-amang  by  rods  and 

acrews,  and  is  thereby  made  adjustable  to  any  height,  ao  as  to  scrape  the  surfiuse  of  the  road  evenly.  The 
fbremost  end  of  the  scraper  to  curved,  ft»r  the  purpose  of  preventing  the  escape  of  the  mud,  which,  being 
collected  as  the  machine  advances,  runs  along  the  inclined  surfisce  of  the  vcraper,  and  is  conducted  to 
the  side  of  the  road.  Thus  the  mud  is  proposedf  to  be  scraped  off  the  surfkce  as  the  apparatus  advances , 
and  the  mateiiato  of  the  road  compressed  and  hardened  by  the  traversing  of  the  rollers.  It  may  be  added, 
that  in  order  to  increase  the  pressure  of  the  rollers,  a  box,  to  be  afflxed  to  the  framework,  to  proposed  to 
be  placed  over  the  rollers,  which  may  carry  stones,  or  other  heavy  materials,  that  might  be  used  In  making 
OT  rqaairing  of  the  road.  Under  some  circumstances,  the  patentee  proposes  te  adapt  to  the  apparatus  the 
auxifiary  cylinder  «,  which  to  made  to  revolve  upon  its  asde  as  it  rolls  along  the  road,  and  to  attached  to 
the  former  by  a  frame  //:  thU  cvlinder  {f)  to  perforated  all  over  iu  surikce  with  botes,  or  slots ;  and  when 
it  passes  alon^  fbe  rosd,  the  mud,  which  is  conducted  to  it  by  the  tcn^gf,  presses  through  these  holes. 


or  slots,  to  the  interior.    Fig.  571.  is  a  side  view  of  thto  cylindrical  roller  {e) 


led  to  the  tnmeff:  within 


thto  cylindrical  roller  the  box  k  to  suspended,  swinging,  upon  pivots ;  and  as  the  roller  goes  round,  the 

,  and  causes  it  to  &U  into  the  box  below.    When  the  box  ia 


brush  i  removes  the  mud  frooa  tlie  cylinder,  wiu  v«iu«*  1 
filled  with  mud,  it  may  be  disabarged  through  the  door  A. 


{JNmoUm't  Jom-ml,  voL  xiU.  pi  £7.) 


5758.  Marshal,  on  the  subject  of  repuring  roads,  obaerves,  that  the  best  serrice  of  fbe 
surveyor  is  to  keep  their  surfaces  smooth  and  even,  so  that  rain-water  may  find  a  free 
and  ready  paasage  to  its  proper  drain.  Ruts  and  hollow  parts  are  to  be  filled  up,  lerel 
or  eren  with  the  general  surface,  as  often  as  they  are  formed.  This  attention  is  more 
especially  requisite  to  a  new-made  road,  whose  bed  and  foundation  are  not  yet  fully  con- 
finned.  But  in  every  case,  and  at  all  times,  a  solicitous  r^ard  is  due  to  this  most  im- 
portant, yet  most  neglected,  part  of  road-surveying.  Much  expense  of  materials  and 
labour  may  thereby  be  saved,  and  the  great  end  of  road-making  be  fully  obtained ; 
namely,  that  of  rendering  the  road,  in  all  seasons,  easy,  safe,  and  pleasant  to  tlie 
traveller. 

5759.  To  keep  «i  road  in  repair,  Edgeworth  observes,  it  will  for  some  time  require  tbe 
attention  of  the  maker :  ruts  will  be  continually  formed  in  the  loose  materials ;  these 
must  be  sedulously  filled  up,  and  a  small  sprinkling  of  river  gravel  should  be  added. 
All  stones  larger  than  the  rest  should  be  removed  and  broken  snuiller,  and  no  pains  should 
be  spared  to  render  the  whole  as  compact  and  smooth  as  possible.  At  a  moderate  dis- 
tance from  the  capital,  if  no  wheels  of  a  smaller  breadth  than  six  inches,  and  if  no  greater 
load  than  one  ton  on  each  wheel,  be  permitted  to  pass  on  it,  a  road  will  last  a  long  time, 
and  may  be  kept  in  constant  repair  at  a  moderate  yearly  expense. 

3760.  The  repair  of  a  road  which  has  been  weU  made,  or  after  it  has  been  put  into  a 
good  state  of  repair,  raterson  observes,  requires  attention  more  than  expense.  "  No 
more  metals  ought  to  be  used  for  the  incidental  repair  of  that  road  ever  afterwards,  than 
are  just  equivalent  to  the  decay  of  the  rood.  And  in  order  that  the  decay  of  the  old, 
and  of  course  the  supply  of  new,  metals  may  be  as  little  as  possible,  it  is  of  the  greatest 
consequence  that  the  road  never  be  allowed  to  get  rutted ;  for,  besides  the  unpleasant- 
ness ti  such  «  road  to  the  traveller,  it  b  a  fact  not  generally  thought  upon,  that  the 
lateral  rubbing  of  the  wheels  into  the  ruts  will  wear  and  grind  down  more  than  double 
the  metals  that  would  -be  destroyed  ,on  a  smooth  road,  where  the  only  friction  of  the 
wheels  is  that  of  rolling  over  the  metals.  Besides,  when  a  road  is  much  rutted,  it  not 
only  retains  the  water,  and  consumes  a  greater  quantity  of  metals  (as  has  been  noticed) ; 
but  the  rubbing  and  jolting  of  the  wheels  into  the  ruts  wears  down  the  iron  of  the 
wheels,  fatigues  the  beast  of  draught,  and  also  ii^ears  harness,  &c.,  much  sooner  than 
when  the  road  is  smooth.  All  these,  and  much  more,  are  tlie  bad  efiects  of  a  rutted 
road.  Having  premised  thus  much,  I  shall  next  advert  to  the  method  to  be  adopted  in 
order  to  keep  the  road  free  from  ruts,  at  as  little  exf>ense  and  bbour,  and  with  as  few 
metalsy  as  possible." 
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9761.  In  order  to  prevent  anai  road  from  getting  rutted,  it  is  iodispensablc  that  it  be  kept  free  from  water 
bj  under-drainage.  No  Cfad,  Patenon  continues,  **  that  has  any  tendency  to  rut,  should  oe,  for  manT  days 
together,  from  under  the  eye  of  one  who  has  a  general  charge,  and  who  is  ready  to  withdraw  a  woriunan 
to  this  or  that  part,  as  need  may  require. 

5762.  So  soon  a*  newtjftnUoH  metals  begin  to  shift  by  the  wheels,  or  form  into  ruts,  thev  should  be  imme. 
diately  replaced,  every  little  ridge  broken  down,  and  every  rut,  hole,  or  inequality,  filled  up :  and  the 
road  kept  in  proper  shape  until  toe  metais  become  bound  and  consolidated  together.  When  tne  road  is 
attended  to  in  this  manner,  it  has  the  effbct,  too,  of  subjecting  the  whole  of  the  metals  to  an  e^uai  &tigue 
Every  time  that  a  little  new  metals  are  put  on  to  fill  up  any  hollow  parts  of  the  road,  those  parts  being 
then,  from  the  new  metals,  a  little  rougher'than  the  rest  of  the  road,  the  horses  naturally  aveSd  travelling 
on  them  for  a  while  at  first,  until  they  haveliecome  a  Httle  smoother,  or  until  t^e  otner  parts  begin  to 
get  rutted.  This  shifting  upon  the  roUd  weai^  down  the  metals  equally,  and  prevents  thos^  regular  tracks 
of  the  horse  and  of  the  wheels  which  would  otherwise  be  the  consequence.  By  adopting  this  method,  it 
will  be  found  that  less  labour  and  fewer  .metals  will  be  reouired  in  ti»  course  i9f  thAy«aa  afiiX  the  r«»ad  will 
always  be  in  good  order.  But,  on  the  other  hi^nd,  to  allow  the  road  to  get  rutted,  and  then  to  fill  these 
ruts  with  new  meUls  every  time  they  get  kitb-thM  <tate,  ts  is  ^ft^uently  dome,  taik^  tH^  thick  of  the 
wheels,  leaving  hollow  the  track  of  the  horse,  and  so  gives  the  roa^a  coocaYa,  instead  of  a  convex,  shape  in 
the  middle:  this  retains  the,water,  and  injures  Uie  xoadvery  mucb.,  The^ame  thing  occurs  again, and  the 
same  process  is  repeated :  ana  in  this  way  the  most  extravagant  qi^otity  of  metals  may  be  put  on^  aud  yet 
the  road  never  be  in  good  order." 

3763.  For  tfie  repair  of  an  old  toad,  the  fotlowiiYg  dirccfidn^  Are  given  by  M<  Adam,  in 

his  Report  of  the  ComvutUpt  ^c  j^  181 U ,  corr^ted  Jjpy»cevcr  to  Is  J^. :  r- ,    . .  i 

37i>k  "*  A''!  iiff((ti)'^n  uj  mtttcrmi-i  if  fn  if  {.'ruvKfif  uT<on  o  fcnitf  iiiilcss  In  anj'  £jarl  jt  befouni  that  Lhcreu 
not  a  quantity  ordcAii  atone  t'^ual  te>Tervli)rhei  Ln  ttilctui&ik,    . 

JI^  Tkf  siitft^  alrfiti}^  OH  thf  miui  \&  f 6  bo  |(H4i:nL'it  Up  fiFid  bro^um^  1^  All  nc  piece  £!iaU  txciwd  «ix 
ounces  in  weij^ht,  1'he  irTkafl'i&  tticn  to  |«  Lui  J^  d^E  J4  |)f]«»Ltiie^  a  £isc  of  thr^  iiichvs  frctru  \h^  cvwtxm 
t^%hv  hlde^  sulfSciciK  for4,ri>'tcl  tminir^i^l^^lElV'  '^^^  stomcif  when  Inoifivcil  in  Uve  nmcl,  am  ta  b* 
gntheml  oflTUy  Hifarifof  a  stteiiijj  hi^v^Tue^  ^th  tt^tli  two  miU^i  li ilf  iiis;hc4  l)i.ku£th,  to  the  tiileisf  Uie 
ncud,  unci  Iherr  brok^'n  ,  and  on  t^cV  gtxtfunt  an?  itoM^^^  ^^  \k\  lirokcn  fjn  the  uw^ 

37 rd.  Whtrn  the  great  ftmycf  fiaa?  iu:en  rrmnvai,  n.u^  aouc  \ti\  in  ih^road  ti.cc«iivf  ic-it  ounceii,  Ihe  road 
I A  ti}  Iw  put  ill  thaiv^  ftnd  4  iJtte  iLtFipluyijti  (in  i,n\i«ti\\  (Jic  <AJtf#i:4>,  wiiich  wLU  at  ih<.'samc  tincu;  bring  to  th* 
snrfniL'e  the  remaininit ^^otien O-hJ  will  allow  tlic  ntltt  to  gr^duv^ru 

^767,  I^Arn  thr  f^iiid  (a  to  prfpared^  the  ttone^hat  has  bcuj-'i}  bio^cn  by  tli&  alil^  ofthc^  road  uthcii  to  be 
CJtTvfully  .^tifpicl  un  It ;  ihi*  I*  rniiUif  a  hkc  iwetjitiotj,  awd  llip  tiiture<|ua11t]r  of  tht!  road  *illl  gr^iitly  de* 
ppxiJ  on  the  manner  in  which  it  ii  |jcrforivvu.  The>tciDi?  ifaiuij  iH.it  he  laitlun  in  »lK?r'til|i^U|  hut  pc^tteml 
ttwvr  tlie  turr&re,  one  thoveli^ul  fullniiiiii^  SFnodtir^f,  and  dpreidinjj  ovi^,  a  edn^icJembte  Rpsi^ 

37<3l  ihtJi/  ts  iTJui/i  tpaci'  t^f  raitd  hkould  if  tifte4  ui  ^wr'  ;  five  men  in  ji  gjing  ihoulj  be  «ct  to  lift  it  all 
scroll  ;  two  meii  jhrjul^f  en]itiTnic  tcr  ptrl?  np  niirl  r.ike  off  fhe  Lirpo  -TimE-^.,  iTsifl  Xo  ftrumn  thi?  rrvjd  fiir 
rw<'n^'icj;f  (f]("  briiK*T]     h  ■"  .      ■'  '  .     '      ''  .    ■     '•       "      ~  ■. m 

aa  Uie  piece  ofroad  ii  piL-i^i^J  l^ii:_,.:iL -L,  *„.u ,i.i  \.^-^-*.io '•^''^'w'l  J.-s*- J-  U....C  ;_:_i-i  om* 

lift  arc  enough.  The  proportioning  of  the  work  among  the  five  men  must  of  course  be  regulated  liy  the 
nature  of  the  road ;  when  there  are  many  very  larse  stones,  the  three  breakers  may  not  be  able  to  keep 
pace  with  the  two  men  emplovod  in  lifting  and  forming,  and  when  there  are  few  large  stones  the  centrary 
may  be  the  case ;  of  all  this  the  surveyor  must  judge  and  direct  But  io  lUt  and  reuv  a  road,  even  if  the 
materials  should  have  been  originally  too  large,  would  in  manv  cases  be  highly  UiipTOfitable  '  The  road 
between  Cirencester  and  Bath  la  madeofftMie  too  large  in  sise,  but  it  is  of  so  fHable  a  nature  that  in  lifUny 
it  becomes  sand ;  in  thif  case  I  r^^pnraoen^le^  cutting  dowA  the  high  places,  keepi,iM  4be  aurface  smooth, 
and  gradually  wearing  out  the  materia^  now  in  the  road,  and  then  replacing  them  with  some  stone  of  a 
l>etter  quality  properly  prefiaicd.'  A^tV  ef  the  itMd  in  the  Bath  district  isiki  like  manner  ihade  of  f^ee- 
stone,  which  it  would  be  UAprofitiMe  to liA.        i  '     i    i       '     r      .u.t  *    V        l,       l 

37^.  At  Egham  in  Surre^H  was  necessary  to  remove  the  whple  road^to  separate  the  smidl  portion  of 
valuable  materials  flrom  the  mats  of  Aih  matter  of  which  It  was  prtnclpany  composed,'  wnlcn  was  removed 
at  considerable  expense^befbre  a  road  could  be  agaiivma«te>iapcm  the  site/^'*  •  <  '      ^ 

3770L  0/A«r  oMSff  of  severiU  kinds  have  occurred,  wh^re  a difl^^rcnt  mclhodiMlst  b^  adopted,  but  jwhicb  it 
is  impossible  to  specify,  and  which  must  be  met  by  the  practical  •kUI  of  the  officer  whose  duty  it  mav  be 
to  superintend  the  repair  of  a  road,  and  who  must  constantly  iecUr  to  general  prindpleA.  These  prlnctplea 
are  unifbrm,  however  much  drcumsunoes  may  diAr^  and  they  mast  tionnitbe  guide  by  which  his  Judg. 
meiit  must  be  always  directed.  When  additional  stone  is  wanted  on  a  road  that  has  consolidated  l>y  use^ 
the  old  hardened  surflice  o(  the  road  is  to  b«  loosened  with  a  pick,  in  order  to  make  the  f\resh  materials 
unite  with  the  (dd. 

877 1,  Buts.  Carriages,  whatever  be  the  construptipn  of  their  wheels,  will  make  ruts  in  a  newjnade  road 
until  it  consolidates,  however  well  the  materials  may  be  prepared,  or  however  judiciously  ajmlied ;  there. 
Ibre  a  carefld  person  must  attend  fbr  some  time  after  the  road  Is  opehed  fbr  use,  to  rake  In  ttie  trackf 
m^de  by  whedSb 

5772.  The  toots  to  be  used  are^  stroi^  picks,  but  short  /Vom  the  handle  to  the  pmnt.  fat  lilting  the  road ; 
tmall  hammers  of  about  one  pound  weight  in  the  head,  the  face  the  size  of  a  new  shilling,  well  steeled, 
with  a  short  handle;  rakes  wRh  wooden  hteds,  ten  fnches  itt  length,  and'irod  teeth  ibdut  two  inches  and* 
a  half  in  length,  very  strong,  fbr  raUAg  out  the  large  stones  where  tlw  toad  is  broken  up,  and/for  keeping 
the  road  smooth  after  being  relaid,  and  while  it  is  consolidating;  very  light  broad-mouthed  shovels,  to 
qnread  the  broken  stone  and  t6  fbrm  the  road.  '     ''  ' 

377&  Efierv  road  is  to  be  nuuk  qfhrokm  sHm^mltlmit  mtaiitte  qf  earth,  efny,  ehaUt,  ot  any  other  matter 
that  will  imbibe  water  and  be  aUbeted  with  f^t :  nothing  i*  to  be  laid  on  the  dean  stone  on  pretence  of 
binding:  broken  stone  will  coml>ineby  its  acute  angles  Intom  smooth  solid  surface  that  cannot  be  afftcted 
by  vlcisritudes  of  weather,  or  displaceaVy  Che  action  of  wtie^  Which  will  pass  over  it  without  a  jolt,  and 
consequently  without  injury."  w  '     t  t>.*-  « 

S774.  TeUortCs  direo$Unu  fir  rtpainng  romdi  diffinr  little  from  hn  instnictioBS  for 
forming  roaos,  already  quoted. 

S775.  Where  a  road  has  mo,»§Ut  mnd>drp  foamdaUon,  he  breaks it  tm,  lays  bare  the  soil,  traim  it,  and 

bottoms  with  soft  stones  or  cinderp,^- the  unacr  set  by  hand  with  the  broadest  end  down,  in  the  form  of 

a  neat  pavement  {Jig.  Bli.) ;  over  this  foundation  be,  as  usual,  Uys  on  six  inches  of  stones  broken  so  as 

^^^  to  tMss  through  a  ring  twoindier  itnd  a  half  in  diame . 

572     ■  ter.&a 

. J Pj J-. -.       ^^  Wherf  a  road  ha*  some  fimndation,  but  an  Iro- 

\  /  V  I  \  perfect  one,  or  is  hoUow  in  the  middle,  all  the  bu-gc 
\  /  I  j  I  stones  appearing  on  the  surface  of  it  must  be  raised  and 
\  A  \  /^  1  broken:  the  eighteen  centre  feet  of  it  must  be  so  treated, 
" » ^ • — *  and  then  covered  with  a  poaUng  of  broken  stones,  suf- 
ficient to  give  it  a  proper  shape,  and  to  make  It  solid  and  hard.  . ^  .  ,  .^ 
3777.  Where  a  road  already  has  a  good  foundation,  and  also  a  good  shape,  no  materials  sbouhl  te  laid 
apon  U,  tut  for  the  purpose  of  flUing  ruts  and  hollow  places,  in  thin  Uyers,  as  soon  as  they  appear.  Stones 
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broken  tmall,  m  above  described,  being  angular,  will  fksten  together.    In  this  way  a  road,  when  once  well 
made  mar  be  proterved  in  oonctant  repair  at  a  small  expense 

3778.  Partial  metalling.  Where  the  breadth  of  that  part  of  a  road,  which  alone  has  been  formed  of 
•hard  materials,  and  over  which  the  carriages  commonly  pass,  is  less  than  eighteen  feet.  It  must  be  widened 
with  layers  of  broken  rtones  to  that  breadth,  first  digging  awav  the  earth,  and  forming  a  bed  for  them  with 
pavement  and  broken  stones  at  least  ten  in«l)es  deep.  N«ar  large  towns  the  whole  breadth  of  the  road- 
way should  be  covered  with  broken  stones. 

3779.  Alt  labour  ^  daft  tpnges  ought,  sy|  ft«  af  possible,  to  be  discontinued  In  repairing  roads.  The 
-surv/^ors  should  make  out  speci^tipos  of  Uie  woi^iff.  every  kkidthft  is  to  be  performed  in  a  given 
time.  This  should  be  let  to  contr^ictors^  and  the  sujBfffiyors  should  take  care  to  see  it  completed  according 
to  th^  specifications^  before  it  is  paid  /or.-  AUention  40^ this  rule  is  most  essential,  as  In  many  cases  not 
less  th4n  two  thirds  of  the  money,  usually  expeocleU  in  day  labour  Is  wasted. 

S780.  ThcheU  tetMmi  fif  Mkxir&ftg  rdads  are  generally  considered  to  be  autumn  and 
spring,  when  the  weadi'er  Is  taoiat  jal|!er  than  otherwise. 

978L  S.  Farey  pr^fhrt  lagintom  grtvel  ikhin  the  road  it  in  a  moiti  state,  immediately  after  the  road  has 
had  a  scraping^  in  consequence  of  there  being  upon  the  surface  of  the  road  a  small  quantity  of  dirty  matter 
and  broken  gravel,  which  then  form  a  sort  of  cement  for  the  gravel  to  fix  in. 

3782.  IValker  considers  the  best  season  for  repairing  roads  to  be  the  spring  or  very  early  in  the  summer, 
when  the  weather  is  likely  neither  to  be  very  wet  nor  dry ;  for  both  of  these  extremes  jvevent  the  mate, 
vials  Arom  consolidating,  and  therefore  cause  waste,  and  at  the  same  time  either  a  heavy  or  a  dusty  road : 
but  if  done  at  the  time  he  has  recommended,  the  roads  are  left  in  good  state  for  the  summer,  and  become 
consolidated  and  hard  to  resist  the  work  of  the  ensuing  winter.  ' 

5783.  The  seasons  f6r  repakring  fyr^erred  bjf  Paterson  are  also  spring  and  autumiL  "  Although  it  is 
proper,"  he  fays,  **  at  all  times  of  the  year,  to  put  on  a  little  metals  whenever  any  hole  makes  its  appear- 
ance,  yet  in  me  drought  of  summer  this  will  seldom  be  necessary.  In  summer,  the  roadf  are  less  uaLle 
to  cut ;  but  if,  at  f otne  places,  a  little  fresh  metals  may  be  ne<;essa^y,  no  more  should  be  put  on  than  are 
barely  sufficient  to  bring  tbos^  ho\es  to  th\e  level  of  tl^e  rest  of  the  road^  Metals  that  are  put  on  in  the 
drought  of  summer  do  not  soon  bind -together.  Until  such  ^inie  as  there  Is  xaUi  su^cttot  to  cause  them 
to  bind,  they  will  keep  shifting  and  rolling  sibout,  ind  make  a  very  unpleasant  road  to  travel  on.  The 
moet'^mi^  thnes  of  tfie'^eaf  to  put  on  any  quantity' of  metals  are  about  the  months  of  October  and  April, 
as  they  arwiys  bind  best  When  the  nted  U  neither  too  wet  n<«  too  dry.  "When  they  are  put  on  about  the 
'     '- -      •   ' ' - "  Tinth  a  1*'^' " ^--.--   ^.-  


easily  kept  In  good  order  iitttlTthe  sprTrlg :  and'lf  itTis!s  beenthecase  that  the  road  has  qot  been  sufficientlv 
attended  to  duting  the  wintef,  and' that  it  has  gbt  into  A  tted  state  towards  the  spring,  by  putting  on  fresn 
metals  about  the  month  of  A|>ril,  sufficieiit  tt>  bring'  it  ihto  stbocAh.  surface  order,  it  will  be  very  easily  kept 
in  this  good  state  throughout'the  Summer."      *       '      .        . 

3784.  UtAdarn,  on  being  asked,  **  Would  you  preflsr  repairing  oM  roads  in  dry  wMther  or  In  wet 
weather p**  answers:  "  la  Wet  Weather  alwa/s;  I  alirays  prcftr  mending  a  road  in  weather  not 

9tcti  VII.     Jtmlrqad$. 

S785.  liailways  or  ttamroadg  ne  not  intended  to  be  considered  here  as  connected 
with  mines,  canals,  or  other  works  which  come  directly  under  tlie  province  of  the 
higher  branches •  of  engineering  (  but  mercljr  as  substitutes  for  the  whole  or  a  part  of 
the  metalled  $ttrfM  <St  common  rbads;  The  neces^yof  an  eipeditious  and  cheap 
mode  of  conveying  coals  from  thot^Jts  to  the  shij^  bad,  a^  early  as  the  year  1676,  intro- 
duced the  use  of  wooden  railways  for  the  waggons  to  nid^Pe  upon  between  the  Tyne 
river  and  soi^cpf  the,  ](}fihffi^  |)its  ^ '^d 'th^  %y  'dej^e^,  l>^ame  extended  to  a  great 
number  of  other  coal-works.. t  Th9^  werQ.<firsl  solely  emploved  for  transporting  coals  to 
a  moderate;  distitncc  jgvm,th«  pits,  tb' the  lilte^i'tvhei^  they  could, be  shipped,  being 
unitersaUy  made  qC  wood,.  By  degrees  UWy  .were,  however^  carried  tip,ak  farther  extent ; 
the  scarcity  of  wood,  and  the  expense  of  their  repairs,  sorgeMed  th(^'idea  of  employing 
iron  tdr  thepuri^c^ei  of  litipipyiti^  the^  "rd^'"'  Aj^  the'fi5Ts{,,j9»t  H);ads  of,bar  iron  were 
nailed  upon  ttie  originall  wooden  rails,  or,  as  they  were  technically  called,  sleepers  j  and 
this,  tknyta^  an  expensive  process,  WM  foUnd  to  1^  a  great  impiioycment.  But  the  wood 
on  'wHfiXi  ihe$e  i^ted  being  liable  ^to  .ro<\aad  give  w*yf  soma  imperfect  attempts  were 
made  to  make  them  of  cast  iron  ;  but  these  were  found  to  be  liable  to  many  objections, 
until  !hei)u$fn«As  was  tt^pin  in  h^d  by'X3^1frj*n;  ftj>  .fnjjfn^cr  at'Butferly  Hall,  Derby- 
shire, .who  contjrive^f  at  the  same  time,  «u  far.  to.diBBdiiish  tjie  expense,  and  improve  the 
stren^h  of  the*'  r0ad,>as  to  biing  tliem  td  »  d«ey^;Of  {Mtf^ttioni'thait  m  one  who  has 
not  seen  thertl"(:an''^k^l;^'d<M6tiv«'  ^'diito"ft&vk%een)^'(l^e^  7ii)lil  ^  l)aving  Jl)eeu  carried 
into  exetmtion  in  ft  f«y«^T<a9EByr>and  loiiBd'.  taiansiv«r,.ha8  beea  impftMred  u^xm  and  sim- 
plifi<;d'by  pracWe^,  flll^it*  fii  W<xy'<)y^dpt''^t<*'siich;  ft'stfte'6f  J)el*J(ftfoh  as  to  have  given 
proofs  ihat  it  »dn4t%  of  Uvng>P^if£  WUtpbcllcsyMld  ^he  Wit^.^f  what  <iias  for  many 
years  conceived  to  be  possible,  and  to  aiFord  demonstrative  evi(}iEiM£«  that  it  tnay  be  in 
fiiture  employed  ^  ai(iader>bttfeubllilU,4-ta  which  >no<  limits  oan  be>-at  prtaent  assigned  or 
foreseen.  -^     «•»•     ''      • 

S786>.  MqihMiffU  lum  cfiJ^reeikimi^it  tkU'*'^i&^  and .« suspension  Always.  The  flat 
railway  is  compoM  ^'p}ecei*o4r;(l|llb&i-/fo^l!M'  Bye'  iVfChes''lsqt>are,  c'alled  rails ;  or  of 
pieces  of  ca^.ir|(iQ^pf  ^|}>^i^iV<iur'\n<;;j^  and  one  or  more  inches  in  thickness, 

according  to  the  weight  thev  are  to  can^** '  ,Xlie  edge  rail  is  formed  of  pieces  of  cast  or 
wroug((t  ii^'ifi3ik  lilltb^  1^^  now^  g^encral^^  preferred),  with  a  ledge  or  flanch  rising  at 
riglit  ju)gtiis  in  tk;»iiu)er  sicie^of  t|)e  rail*  ^  rUc  flat  rails  are  generally  laid  on  pieces  of 
titrtbe^  eal(etf  stce^rs,'  and>  the  edge  raiU  on  sblid  blocks  of  stone,  from  nine  to  twelve 
inchfes'ln  thidcness.  Hie  susj>ension  rail  Con^sts  of  a  line  of  vertical  edge,  elevated  on 
posts ;  across  this  line  the  load  is  placed,  like  the  panniers  on  the  back  of  a  horse,  by  a 
suitable  contriTance  for  diminishing  friction,  and  adjusting  the  weight  so  as  it  may  l)e 
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equally  balanced  on  both  sides.  As  we  have  before  obsenred,  this  subject  belongs  nun 
properly  to  engineering  than  to  agriculture,  and  therefore  we  shall  confine  ourselves  to 
railroads,  as  substitutes  for,  or  as  connected  with,  common  country  roads.  (2VaiM> 
HigliL  Soc.  vol.  vL) 

3787.  In  countriet,  the  surfaees  of  which  are  rugged,  or  where  it  is  difficult  to  obtain 
water  for  lockage,  where  the  wei^t  of  the  articles  of  the  produce  is  great  in  comparison 
with  their  bulk,  and  where  they  are  mostly  to  be  conveyed  from  a  higher  to  a  lower 
level — in  these  cases,  Telford  observes,  iron  raOways  are,  in  general,  preferable  to  canal 
navigation. 

3788.  On  a  rmtway  weB  constructed,  and  laid  with  a  declivity  of  fifty-five  feet  in  a  milev 
it  is  supposed  that  one  horse  will  readily  take  down  waggons  containing  from  twelve  to 
fifteen  tons,  and  bring  back  the  same  waggons  with  four  tons  in  them.  This  declivity, 
therefore,  suits  well,  when  the  imports  are  only  one  fourth  part  of  what  is  to  be  exported. 
If  the  empty  waggons  only  are  to  be  brought  back,  the  declivity  nuiy  be  made  greater ; 
or  an  additional  horse  applied  on  the  returning  journey  will  balance  the  increase  of  de- 
clivity. If  the  length  of  the  railway  were  to  be  considered,  it  may,  it  is  supposed,  with- 
out much  inconvenience,  be  varied  from  being  level  to  a  declivity  of  one  inch  in  a  yard ; 
and  by  dividing  the  whole  distance  into  separate  stages,  and  providing  the  number  of 
horses  suitable  for  each  portion  of  railway,  according  to  the  distance  and  degree  of  de^ 
clivity,  the  whole  operation  may  be  carried  on  with  regularity  and  despatch. 

3789.  Railways  may  be  laid  out  so  as  to  suit  the  surface  of  very  irregular  countries,  at  a 
comparatively  moderate  expense.  A  railway  may  l)e  constructed  in  a  much  more  ex- 
peditious manner  than  a  navigable  canal ;  it  may  be  introduced  into  many  districts  where 
canals  are  wholly  inapplicable ;  and  in  case  of  any  change  in  the  working  of  mines, 
pits,  or  manufactories,  the  rails  may  be  taken  up,  and  laid  down  again  in  new  situationa, 
at  no  very  great  expense  or  trouble. 

37901  The  whole  load  to  be  drawn  by  one  horse  upon  railways  was  at  first  put  into  one 
viraggon ;  but  now,  when  the  load  b  so  much  augmented,  it  has  been  foimd  eligible  to 
divide  it  into  many  parts,  so  that  no  one  waggon  shall  carry  more  than  one  or  two  tons ; 
by  this  method  the  weight  is  so  divided,  that  the  pressure  is  never  so  great  upon  cme 

point  as  to  be  in  danger  of  too  much 
573      ^\\^^    \\' — ^  |p~  ' -^if^^yf  crushing  the  road;  the  carriages  can  be 

made  much  more  Hmber  and  Ught  in  all 
their  parts  {Jig,  573.),  and  they  are  much 
more  easily  moved,  and  more  manageable 
in  all  respects,  than  they  otherwise  would 
have  been.  And  another  advantage  of 
this  arrangement,  wliich  deserves  to  be 
particularly  adverted  to,  is,  that  it  admits 
of  shifting  the  carriages,  so  as  to  leave  a  load,  as  it  were,  in  parcels  at  different  places 
where  they  may  be  required,  without  trouble  or  expense.  This,  when  it  comes  to  be 
fully  understood  and  carried  into  practice,  will  be  a  convenience  of  inestimable  value ; 
a  thing  that  has  been  always  wanted,  and  never  yet  has  been  found,  though  it  has  been 
diligently  sought  for. 

3791.  Of  the  adtxmtage  of  railways  a  striking  proof  is  given  by  Anderson  {Recre- 
ations, ic,),  in  the  case  of  one  formed  by  Wilkes  near  Loughborough.  Its  extent  was 
about  five  miles,  and  it  led  from  a  coal-mine  to  a  market.  He  found  it  so  fully  to 
answer  his  expectations  afVer  it  was  finished,  that  he  communicated  to  the  Society  of 
Arts  an  accoimt  of  some  trials  he  had  made  of  it,  requesting  that  such  of  the  members 
of  that  respectable  institution  as  were  desirous  of  information  on  tliat  head  would  do 
lum  the  honour  to  witness  some  experiments  that  he  wished  to  make  upon  it  for  the  in- 
formation of  the  public.  A  committee  of  the  members  was  accordingly  deputed  for  that 
purpose,  and  before  them  he  showed  that  a  moderate-sized  horse,  of  about  twenty  pounds 
value,  cotdd  draw  upon  it  with  ease  down  hill  (the  descent  being  one  foot  in  a  hundred) 
thirty-two  tons,  and  without  much  difficulty  fbrty-three,  and  seven  tons  up  hill,  inde- 
pendent of  the  carriages.  The  doctor  concludes  from  these  facts,  that  upon  a  perfect 
level  a  horse  could  draw  with  ease  from  ten  to  twenty  tons.  It  is  observed  that  Wilkcs*8 
railway,  on  which  the  experiments  were  made,  was,  from  local  circumstances,  laid  upon 
vrooden  sleepers,  and  is  not  so  perfect  as  those  done  upon  stone.  But  it  is  added,  that 
twenty  tons  constitute  the  load  which  such  a  horse  could  draw  with  ease,  travelling  at 
the  usual  vraggon  rate,  in  boats  upon  a  canal ;  so  that  the  number  of  horses  required  in 
this  way  will  not  be  much,  if  at  all,  greater  than  on  a  canal.  Certain  advantages  attach 
to  this  mode  of  conveyance,  which  do  not  so  well  apply  to  a  canal,  and  vice  versA ;  but 
it  is  not  his  intention  to  draw  a  parallel  between  these  two  modes  of  conveyance.  Nobody 
can  entertain  any  doubt,  he  thinks,  about  the  utility  of  canals  where  they  are  easily 
practicable.  He  only  wishes  to  point  out  this  as  an  eligible  mode  of  conveyance,  where 
canals  cannot  be  conveniently  adopted. 
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•  3792.  Informing  and  constructing  railwttytt  the  best  line  the  country  affords  should 
be  traced  out,  having  regard  to  the  direction  of  the  carriage  of  articles,  or  trade  to  be 
expected ;  and  if  such  tjnade  be  both  ways  in  nearly  equal  quantities,  a  line  as  nearly 
horizontally  level  as  possible  shotdd  be  chosen.  If  the  trade  is  all  in  one  direction,  as  is 
generally  d^e  case  between  mines  and  navigation,  then  the  most  desirable  line  is  one  with 
a  gentle  gradual  descent,  such  as  shall  make  it  not  greater  labour  for  tlie  horses  employed 
to  draw  the  loaded  waggons  down,  than  the  empty  ones  back  ;  and  tliis  will  be  found  to 
be  the  case  on  a  railway  descending  about  one  foot  vertical  in  one  hundred  feet  horiiontal : 
or,  if  the  railway  and  carriages  are  of  the  very  best  construction,  the  descent  vertical  may 
be  to  the  length  horizontal  as  1  to  50,  wlm^e  there  is  little  or  no  upgate  loading.  In 
cases  between  mines  and  navigations,  the  descents  will  often  be  found  greater  than  could 
be  wished.  On  a  railway  on  the  improved  plan,  where  the  descent  is  more  than  as  1  to 
50,  six  or  eight  waggons,  loaded  with  thirty  or  forty  hundred  weight  each,  will  have  such 
a  tendency  to  run  downwards,  as  would  require  great  labour  of  one  horse  to  check  and 
regulate,  unless  that  tendency  were  checked  by  sledging  some  of  the  wheels.  On  such, 
and  steeper  roads,  iron  slipipers  are  applied,  one  or  more  to  a  gang  of  waggons,  as  occa- 
sion may  require.  Each  slipper  being  chained  to  the  side  of  one  of  the  waggons,  and, 
being  put  under  the  wheel,  forma  a  sledge.  Where  the  descent  is  very  great,  steep 
inclined  planes,  with  machinery,  may  be  adopted  so  as  to  render  the  other  parts  of  the 
railway  easy«  On  such  inclined  planes  the  descending  loaded  waggons  being  applied  to 
raise  the  ascending  empty,  or  partly  loaded  ones,  the  necessity  of  sledging  the  wheels  is 
avoided,  and  the  labour  of  the  horse  greatly  reduced  and  lessened.     {Fulton.) 

3793.  In  order  to  obtain  the  desired  kvelst  gentle  descents,  or  steep  inclined  planes,  and 
to  avoid  sharp  turns  and  circuitous  tracks,  it  will  often  be  found  prudent  to  cross  valleys 
by  bridges  and  embankments,  and  to  cut  through  ridges  of  land ;  and,  in  very  rugged 
countries,  short  tunnels  may  sometimes  be  necessary.  The  line  at  railway  being  fixed, 
and  the  plans  and  sections  by  which  the  same  is  to  be  executed  being  settled,  the  ground 
for  the  whole  must  be  formed  and  effectually  drained.  The  br»idth  of  the  bed  for  a 
single  railway  should  be,  in  general,  four  yards ;  wul  for  a  double  one  six  yards,  exclu- 
sive of  the  fences,  side  drains,  and  ramparts. 

87  94.  The  bed  of  road  being  thus  formed  to  the  proper  inclination,  and  the  embankments 
and  works  thereof  made  firm,  the  surface  must  be  covered  with  a  bed  of  stones  broken 
small,  or  good  gravel,  six  inches  in  thickness  or  depth.  On  this  bed  must  be  laid 
the  sleepers,  or  blocks  to  fasten  the  rails  upon.  These  should  be  of  stone,  in  all  places 
where  it  can  be  obtained  in  blocks  of  sufficient  size.  They  should  be  not  less  than  eight, 
nor  more  than  twelve,  inches  in  thickness ;  and  of  such  breadth  (circular,  square,  or  trian- 
gular) as  shall  make  them  150  lbs.  ot  200  lbs.  weight  each.  Their  shape  is  not  material, 
so  as  they  have  a  flat  bottom  to  rest  upon,  and  a  small  portion  of  their  upper  surface  level, 
to  form  a  firm  bed  for  the  end  of  the  rails.  In  tlie  centre  of  each  block  should  be  drilled 
a  hole,  an  inch  and  a  half  in  diameter,  and  six  inches  in  depth,  to  receive  an  octagonal  plug 
of  dry  oak  five  inches  in  length :  for  it  should  not  reach  the  bottom  of  the  hole ;  nor 
should  it  be  larger  than  so  as  to  put  in  easily,  and  without  much  driving ;  for  if  too 
tight  fitted,  it  might,  when  wet,  burst  the  stone.  These  plugs  are  each  to  receive  an  iron 
spike,  or  large  nail,  with  a  flat  point  and  long  head,  adapted  to  fit  the  counter-sunk  notches 
in  the  ends  of  two  rails,  and  thereby  to  fasten  them  down  in  the  proper  position  or 
situation  in  which  they  are  to  lie. 

3795.  With  regard  to  the  rails,  they  should  be  of  the  stoutest  cast-iron,  one  yard  in 
length  each,  formed  with  a  flanch  on  the  inner  edge,  about  two  inches  and  a  half  high  at 
the  ends,  and  three  and  a  half  in  the  centre ;  and  shaped  in  the  best  manner  to  give 
strength  to  the  rails,  and  keep  the  wheels  in  their  track.  The  soles  of  the  rails,  for 
general  purposes,  should  not,  he  thinks,  be  less  tlian  four  inches  broad;  and  the 
thickness  proportioned  to  the  work  they  are  intended  for.  On  railways  for  heavy 
burthens,  great  use,  and  long  duration,  the  rails  should  be  very  stout,  weighing  40  lbs., 
or  in  some  cases  nearly  half  a  hundred  weight,  each.  For  railways  of  less  consequence, 
less  weight  of  metal  will  do ;  but  it  will  not  be  prudent  to  use  them  of  less  tlian  30  lbs. 
weight  each,  in  any  situation  exposed  to  breakage  above  ground.  But  it  is  observed 
that  in  mines,  and  other  works  under  ground,  where  very  small  carriages  only  can  be 
employed,  very  light  rails  are  used,  forming  what  are  called  tramroads,  on  a  system 
introduced  by  Carr;  and  these  kinds  of  light  railways  have  been  much  used  above  ground 
in  Shropshire,  and  other  counties  where  coals  and  other  minerals  are  obtained. 

3796.  Infixing  the  blocks  and  rails,  great  attention  is  required  to  make  them  firm. 
No  earth  or  soft  materials  should  be  used  between  the  blocks  and  tlie  bed  of  small 
stones  or  gravel,  on  which  the  rails  must  all  be  fixed  by  an  iron  gauge,  to  keep  the 
ades  at  a  regular  distance,  or  parallel  to  each  other.  The  best  width  of  road,  for  general 
purposes,  is  four  feet  two  inches  between  the  flanches  of  the  rails ;  the  wheels  of  the 
carriages  running  in  tracks  about  four  feet  six  inches  asunder.  Rails  of  particular 
forms  are  necessary,  where  roads  branch  out  from  or  intersect  each  other,  and  where 
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carriage  roads  a-oss  the  railways ;  and,  at  turnings  of  the  railwajs,  great  care  is  required 
to  make  them  perfectly  easy.  The  rails  of  the  side  forming  the  inner  part  of  the  curte 
should  be  fixed  a  little  lower  tJian  tlie  other;  and  the  rails  should  be  set  a  little  under 
the  gauge,  so  as  to  brin^  the  sides  nearer  together  than  in  the  straight  parts :  these 
deviations  in  level  and  width  to  be  iu  proportion  to  the  sharpness  of  the  curve.  The 
blocks  and  rails  being  fixed  and  spiked  fast,  nothing  mofe  temainS  to  be  done  than  to  fill 
the  horse-path,  or  space  between  tlie  blocks,  with  good  gravel,  or  othor  proper  materials; 
a  little  of  whicli  must  also  be  put  on  thet>utside  of  the  blocka,'  to  keep  them  in  their  proper 
places.  This  gravel  should  always  be'kept  below  the  surface  of  the  r^l^  on  which  the 
wheels  are  to  run,  tokeep  the  tr^ks  of  the  wheels  fVee  from  dirt  and  obstructions.  The 
form  of  the  rails  must  be  such  9\a  wilt  free  'them  from  dirt  if  the'grffrellhiaji^  kept  below 
their  level.  _  ,  .'  .  !    .    ,, 

3797.  Theformation  cfedge  railivays,  on  the  middle  or  nde*  of  public  road^  haS'been  re- 
conunended  by  Dr.  Anderson,  Fulton,  Edgeworth,  IVf  iddleton,  Stevenson,  Mathews,  Baird, 
and  others.  A  fiat  railway,  witli  the  rail  ten  or  twelve  inches  broad,  we  conceive,  might  be 
laid  down  along  the  sides  of  a  road  with  advantage.  It  would  require  a  rib  |>elow  'pf  sufficient 
strength  to  bear  waggons  of  any  weight.  This  strength  would  be  communfpatfd  partly 
by  the  mass  of  material,  but  chiefly  by  the  rib  (Jig,  574.  a,  a),  resting^  on  a  bed  of  bricks 
or  masonry  below  (b>).     Such  a  railroad  might  be  used  by  ai\y,  descriptk)^  pf  carriage, 
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light  or  heavy.  But  th^  b^st  description  of  railroad  for  ,the'si(&s  of '^lilghwayls  pro- 
bal>ly  some  of  those  formed  of  blocks  of  stone,  already  described.  Stone  raiTways  of  this 
sort  appear  to  have  been  suggested  by  Le  Large  {Machinei  jffjf/roiw^  vol.  liL)  in 
France  ;  and  afterwards  by  IViatheWs  {Committee  Examination^.  May  1808»)  iu  England, 
but  they  have  never  been  fairly  tried.  The  best  specimen  we  have  seen  is  in  a  street  in 
Milan,  where  it  is  not  so  necessary, 'Uie  whole  breadth  being  Very '^ell  ^ved.' 


.  ,.,.  :     I'        .  .     ,     ,    Chappy,      ...         ..       ,    .,,,.   „.   ^,,„ 

I        -       •  '    ;  Formation  ^'Canmk* 

S798.  Though  th^,  tukject.of  CftnaU  i$,not  inchtde4  in  thatqfagrieuUurer  yet  it  is  so 
intimately  connected  with  temtprial  impiovement, .  tliat  it  would  be  impropenjUi  a  work 
of  this<  description  to  pass  it  over.  Canals  of  any  extent  arc  never  the  work  of  an  indi- 
vidual; they  are  always  fonn^.  by,  public  bodies,  constituted  4md  epppowerad  jby  public 
acts :  ,  bmt  it  is.  of  importance  to  individuals  to  kno;w  the  bor;t  ^f  effect  wliich.  a  canal 
passing  through  their  property  may  have^  both  on  its  appearance  and  value  ;  not  merely 
as  a  medium,  of ^Qonye^ance,  Init  i^  a  source  of  pppulationj.  qf.  water ifor  irrigation  or 
mills,  or.  the  u^  of  sl^Ht  i^d,  iey«n  ^a  an  object  of ^omuum^njU.  For  ^is  pui;po$e  we 
shall  submit  s9n^e,<r<aiarkA  ^n  tlie  utiUty  of  can^s,  the  choiQQ,«/^  ime9,>  t^^  powers 
granted  to  c9nal,com|^aniesyMand'the  mode,  of  e;iecttti/»n«  *  <ir  i  ^ 

'  Sjtpr,  I.    '  ptiUti/^efnd  Bisf  of'  Navigable  CanaU,       '.      .     ^ ' 

3799.  Good  roads,  canals,  and  Hd^aMe  rivers,  Dr.  Smith  observes  (  fFealth  rf  Nations, 
i.  229.),  by  diminishing  the  expense  of  carriage,  put  the  remote  parts  of  the  country 
more  nearly  upon  a  level  with  those  in  the  neighbourhood  of  ,larg^  towns ;  and  on  that 
account  they  are  the  greatest  of  all  improvements.  They  encourage  the  cultivation  of  the 
remote  parts,  which  nitist  always  be  the  most  extensive  circle  of  the  country.  They  are 
advantageous  to  towns,  by  breaking  down  the  monopoly  of  the  country  in  its  neighbour- 
hood ;  and  they  are  advantageous  to  all  parts  of  tlie  country,  for  though  they  introduce 
some  rival  conunodities  into  the  old  m^kets,  they  open  many  new  markets  to  its  p^duce. 
**  All  canals,*'  says  an  intelligent  writer  on  this  subject  (See  PlnUips's  General  History  rf 
Inland  Navigation,  Introd-),  *•  may  be  considered  as  so  many  roads  of  a  certain  kind,  on 
which  one  horse  will  draw  as  much  as  thirty  horses  on  ordinary  turnpike  roads,  or  on 
which  one  man  alone  will  transport  as  many  goods  as  three  men  and  eighteen  horses 
usually  do  on  common  roads  The  public  would  be  great  gainers  were  they  to  lay  out 
upon  the  making  of  every  mile  of  a  canal  twenty  times  as  much  as  they  expend  upon 
a  mile  of  turnpike  road ;    but  a  mile  of  canal  is  often  made  at  a  less  expense  than 
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the  mile  of  turnpilLe;  oonaeqiiently  there  u  a  great  inducement  to  multiply  the  number 
of  canals.** 

980(X  General  argumemU  kkfanmr  qfeanaJt  are  lupemded  by  the  rapidly  Improring  and  thriving  state 
of  the  several  cities,  towns,  and  villages,  and  of  the  agriculture  also,  near  to  most  of  the  canals  of  the 
kingdom ;  the  immense  number  of  mines  6t  coal,  iron,  limestone,  Ac,  and  great  works  of  every  kind, 
to  which  they  have  been  ooodncted,  and  to  which  a  large  portion  of  them  owe  their  rise,  are  their  best 
recommeodatioa.  la  short,  it  may  be  concluded,  that  no  canal  can  be  completed  and  brought  into  use, 
but  the  inhabitants  and  the  agriculture  of  the  district  will  shortly  feel  great  benefit  from  it,  whatever  may 
be  the  result  to  th^^roprietorl 

3901.  The  great  a^oeinuuM  ^canals  a$  mean$  qftraatpari  result  from  the  weight  which  may  be  moved 
along  by  a  small  power,  fhe  velocity  with  which  boats  can  be  drawn  along  a  canal  is  confined  within 
very  narrow  limla,  IHring,  as  Efigeworth  has  observed,  to  the  nature  of  the  resistance  to  which  thej 
are  exposed ;  this  reilstaaoe  Increasing  in  a  geomeMcal  proportion,  as  the  squares  of  the  velocity  with 
which  the  mpvttigt)f(^.  U  impelled :  whereas,  on  roads  or  railways,  an  increase  of  vdocity  requires  only 
an  arithmetical  Increase  of  power.  Or,  in  other  words,  to  draw  a  boat  with  ten  times  a  given  velocity, 
would  require  a  hundred  Umes  as  much  power  as  was  requisite  to  draw  it  with  that  ^ven  velocity ; 
^ .     . J .1 ..w  .__  ^ . — I  velocity,  would  require  only 

Js  may  have  been  found,  for 
I  promoting  expedition. 

3802.  CiknaU  c^pptar  io'have  been  first  made  in  Egypt.  Though  leas  attended  to 
by  the  Romans  than  roads,'  yet  they  formed  some  in  this  country  near  Lincoln  and 
Peterboifoug)^^   i-  •  " 

9803.  dUna  is  remarkaitejbr  its  eanalst  and  there  are  said  to  be  many  in  Hindostan,  though  we  believe 
they  are  principally  for  the  pUrpose  of  trrlgiTtion.  In  Russia  there  are  some,  and  several  In  Sweden ; 
one  or  two  in  Denmark ;  some  in  Germany ;  and  a  great  many  in  Holland.  The  canal  of  Bursundy 
in  France  was  commenced  under  Henry  IV. ;  and  that  of  Langucdoc  finished  by  Riquet,  the  Bnndley 
of  France,  under  Umis  XiV;  -6ome  attempu  hfve  befn  made  to  form  canals  in  the  hilly  country 
of  Spain  :  and  a  great  many  eJui#Ikttt  bof*  are  etceuC^in  America. 

3801k  NavlgaUe  eanaU.  isL^Oi^  look  Ihcir  rise  beitween  1745.  aijd  1760,  by  the  Sankey  Brook  Com. 
pany  in  Lancashire!  but  the  kwyiropulse  itRU^cn  hi  the  duktr  of  Bridgeinter  about  1757,  when  he 
first  commeneedr  ufldee  the  CrecUon  or  Bnndley,  the  canal  between  his  cOaU works  at  Worsley  and 
Salford.  The  duke^f  Bxl^geNrater  has.  in  consequence,  not  improperly  been  called  the  fkther  of  canals 
In  England;  while l^jtingioeer,  Brindley,  by  his  masterly  performances  on  the  duke  of  Bridgewater's 
canal,  altered  and  extended  as  the  scheme  thereof  was  by  the  three  subsequent  acts  of  parliament,  has 
secured  to  himself,  and  will,  it  should  seem,  (from  a  comparison  of  the  great  features  and  minutias 
of  execution  in  this  the  first  canal,  with  .most  others  in  this  country,  even  of  the  Utest  construction,) 
long  continue  to  hold  that  rank  among  the  English  engineers,  to  which  Riquet  seems  entitled  among 
foreigners. 

3805.  Since  the  dvke  of  BridjcenaSer^s  time,  the  extension  of  canals  in  the  Britbh  Isles  has  been  rapid. 
A  number  of  scientific  engineers  have  arisen,  of  whom  we  need  only  mention  Smeaton,  Reanie,  and  Tel. 
ford,  and  point  to  the  Caledonian  canal 

Sect.  II.  Of  discovering  the  mast  eUgibU  Boute  for  a  Line  of  Canal, 
3806.  Tfte  first  olffectf  tohen  the  idea  of  a  canal  is  determined  on  by  a  few  landed  pro- 
prietors, is  the  choice  of  a  skilful  ana  experienced  engineer.  Such  an  artist  should 
undoubtedly  possess  a  considerable  degree  of  mathematical  knowledge.  Calculations, 
of  which  some  are  of  the  most  abstruse  and  laborious  kind,  will  frequently  occur ;  and 
he  should,  therefore,  be  well  acquainted  with  the  principles  on  which  all  calculations  are 
founded,  and  by  which  they  are  to  be  rightly  applied  in  practice.  An  engineer  should 
also  haye  studied  the  elements  of  most  or  all  of  the  sciences  immediately  connected  with 
his  profession ;  and  he  should  particularly  excel  in  an  acquaintance  with  the  various 
branches  of  nle<ihttnics;  both  theoretical"and  practical.  His  knowledge  should  compre- 
hend whateyer  hfls'bech  tvritten  or  done  by  otlier  engineers ;  and  he  should  have  inform- 
ation in  every  d^pAHtnent  of  his  business,  firom  an  accurate  examination  of  the  most 
considerable  woi%s  that  'have  been  executed,  under  all  the  various  circumstances  that  are 
likely  to  occur;  '  It  is  necessary  that  he  should  be  a  ready  and  correct,  if  not  a  finished, 
draughtsman*  He  shobld  also  be  conversant  with  the  general  principles  of  trade  and 
commerce;  with  the  vari6tfs  op^ations  and  improvements  in  agriculture;  with  the 
interests  and  connection  of  the  different  owners  and  occupiers  of  land,  houses,  mills,  &c. ; 
and  with  all  the  general  laws  and  decisions  of  courts  pertaining  to  the  objects  connected 
with  his  profession.  By  an  extensive  acquaintance  with  the  disposition,  inclination,  and 
thickness  of  the  various  strata  which  compose  the  soil  or  land  of  the  British  Islands,  he 
will  be  able  to  avoid  many  errors  incident  to  those  who  are  destitute  of  this  knowledge. 
As  tlie  List;  though  not  the  least,  of  tliese  qualifications  of  an  engineer,  which  we  sludl 
enumerate,  he  should  be  a  man  of  strict  integrity^ 

3807.  A  proper  es^inar  bei$tg  fixed  «po»,  the  adventurers  should  not  tie  him  down  too  closely  by 
restrictions  as  to  tiioe ;  but;  allow  him  leisure  to  consider^  digest  and  revise,  again  and  again,  the  diffbrent 
pnijects  and  ways,  which  will.  In  most  instances,  naturally  present  themselves  to  him  in  an  extensive  and 
thorough  investlgaCioQ.     The  engineer  should  be  allowed  to  choose  and  employ  the  most  competent 

"    '  '     "         * "      ••---•        .  .         -      .  ...         ^  ^^  land- 

m  of 
,      .  ,  ;  *ad  such 

men  the  engineer  should  be  authorised  liberally,  and  at  once,  to  remunerate  for  their  services  and  intellU 
gence.  Previously  to  the  beginning  of  any  minute  survey'or  system  of  levelling,  the  engineer  ought  to 
visit  all  the  objects  within  the  district  under  consideration,  and  endeavour  to  make  a  Just  estimate  and 
preserve  memorandums  of  them ;  as  of  the  trade  and  importance  of  all  the  towns  lilcely  to  be  afiteted  by 
the  undertaking ;  of  all  mines  of  coal,  iron,  ftc.,  quarries  of  limestone,  freestone,  slate,  &&,  or  the  situation 
where  such  can  be  found  ;  of  all  the  manufactorirs  of  heavy  and  cumbrous  goods,  and  other  extensive 
works ;  and  generally  of  ever?  thing  likely  to  ftirnish  tonnage  for  a  canal  The  roost  eligible  route  fw  a 
canal  being  settled  in  the  engineer's  mind,  he  will  then  proceed  to  make  a  rough  calculatlcm  of  the  quan. 
tity  of  goods  of  each  kind  which  may  be  expected  to  pass  upon  the  line  in  a  given  time;  he  will  also 
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examlae  all  thecanab  and  rivert  with  which  ^tbe  proposed  canal  l»  to  connect,  and  aaoertaln  the  wldtha 
and  depths  thereof,  the  sleet  of  their  locks,  and  of  the  resseb  usuaHy  narigating  them. 

3808.  Tke  dUmemiofUf  niimAer,  and  kind  qflocia  or  inclined  planes,  length  of  levels.  Ac,  may  now  be 
determined  on,  and  how  far  railwavs  or  branch  canals  or  roads  may  be  connected  with  tne  main  line. 
Many  engineers,  and  especially  Fulton,  have  warmly  advocated  the  formation  of  small  canals.  On  this 
subioct  Chapman,  a  most  judicious  artist,  observes,  **  that  the  system  of  small  canals  is  particularly  eligible 
in  all  countries  where  limestone,  coal,  iron  ore,  lead,  and  other  ponderous  articles,  not  liable  to  damage 
from  being  wet,  or  not  likely  to  be  stolen,  are  the  objects  chiefly  to  Dc  attended  to ;  and  where  the  declivity 
of  the  country  runs  transversely  to  the  course  of  the  canal,  which  will  generally  be  the  case  along  the  sides 
of  mountains,  at  an  elevation  above  the  regular  ground  at  their  feet  In  those  situations,  the  groat  fiilLi 
or  inclined  ^anes  may  be  made  at  the  forks  of  nvers,  so  that  the  upper  levels  may  branch  up  both  tlie 
vales,  and  thus  give  the  most  extended  communication.  A  situation  suited  for  those  canals  will  often 
t>e  found  in  countries  tluit  are  not  absolutely  mountainous,  but  where  the  ground  regularly  declines  to- 
wards the  vales  or  large  rivers.*' 

S809.  A  rough  section  qftke  proposed  line  will  enable  the  engineer  to  see  the  places  of  the  heights,  and 
breadths  of  the  various  summits,  or  ranges  of  high  land,  that  are  to  be  passed,  and  whether  any  two  or 
more  adjacent  ones  can  be  connected  bv  a  long  summit  level,  without  deserting  any  considerable  town  or 
point  of  trade,  which  will  diminish  the  difficulties  of  surolying  the  canal  with  water ;  as  every  such  iunction 
of  summits  preserves  the  water  of  two  lockages,  besides  {ffesenting  so  many  more  points  at  which  the 
canal  can  be  supidied  with  water  (torn  springs  and  rivulets  above  its  leveL  or  where,  in  leu  favourable 
situations,  the  same  can  be  collected  in  a  lower  level,  to  be  pumped  up.  From  one  end  of  the  proposed 
summit  level  it  will  be  right  now  to  proceed  with  the  survey,  tracing  the  level  accurately,  and  marking 
the  same  by  wg»  m  stakes,  that  will  last  for  some  time,  and  be  known  bv  the  surveyor,  who  is  to  follow 
and  make  a  j^lan  of  the  line ;  the  levels  being  flrequently  transferred  to  what  are  called  bench  marks,  upon 
the  trunk  of  a  tree,  a  large  post,  or  a  building,  the  same  being  noted  so  particularly  in  the  field  or  survey 
book,  that-thev  may  be  roaoilv  found  for  years  afterwards,  we  supnose  the  engineers,  by  this  time,  to 
have  settled  tne  rise  that  each  lock  should  have,  according  to  the  dimensions  adopted  for  the  canal,  the 
probable  supply  of  water  on  the  summit,  and  other  circumstances ;  the  summit  level  will  be  traced  as  above, 
till  the  uroper  place  occurs  for  making  a  fall  of  two  or  more  locks,  at  about  100  yards,  or  a  little  more  from 
each  other ;  and  the  places  of  these  falls  being  marked,  the  level  is  again  to  be  pursued  and  traced  ftom 
the  bottom  of  them,  and  marked  out  as  before,  till  the  opportunity  occurs  for  another  pair  or  more  of  locks, 
or  till  some  obstacle,  as  a  gentleman's  park,  houses,  gardens,  orchards,  mills,  roads,  &c.  present  themselves 
at  a  distance ;  when  it  wilTbe  proper,  alter  transferring  the  level  arrived  at  to  a  proper  and  permanent  mark, 
to  proceed  forwards,  and  to  examine  and  well  consider  the  different  ways  and  levels,  if  more  than  one 
present  themselves,  by  which  the  obstacle  can  be  passed.  From  the  most  confined  part  of  the  course  for 
the  canal,  owing  to  the  obstacle,  it  will  be  right  to  levd  back,  till  tlie  former  work  is  met,  and  to  determine 
the  most  eligible  mode  of  bringing  the  two  levels  together,  upon  the  principles  before  stated;  if  they  can 
be  applied,  either  by  adding  another  lode,  or  taking  one  ftom  any  of  the  sets  which  had  been  before 
marked  out,  as  occasion  may  require,  and  marking  out  the  new  levels  thereby  occasioned :  the  line  be- 
tween the  summit  and  the  first  obstacle,  or  confined  part  of  the  course,  being  thus  adjusted,  a  new  point  of 
departure  is  to  be  taken  ftom  such  obstacle,  and  the  level  pursued  as  before,  till  the  fall  for  a  pair  or  more 
locks  can  be  gained,  at  the  proper  distance  fkom  each  otlier.  In  this  way,  the  patience,  perseverance,  and 
abilities  of  the  engineer  must  be  exercised,  until  a  practicable  line  of  some  length  is  obtained,  and  staked 
out;  When  the  assistant  land-surveyor  must  follow,  and  make  a  correct  and  particular  plan  of  the  line  of 
the  several  proposed  locks,  embankments,  tunnels,  &c  upon  the  same,  and  of  the  several  fields,  or  pieces 
of  land  through  which  It  passes,  or  that  come  within  100  or  150  yards  of  it  in  any  part :  it  will  likewise  be 
the  busincM  of  the  surveyor  to  ascertain,  with  the  utmost  care,  the  boundary  of  every  parish  and  town- 
ship;  what  county  each  is  in ;  the  proper  names  of  the  owners  and  occupiers  of  every  piece  of  land  in 
each,  however  small,  upon  or  within  that  distance  of  the  line,  with  reference  to  the  same  upon  his  plan : 
and  to  describe  correctly  all  public  and  private  roads  and  paths  that  cross  or  intersect  the  line,  and  to  and 
from  what  places  they  lead ;  the  course  of  all  brooks  or  streams  of  water,  and  particularly  such  as  lead  to^ 
and  contribute  to  the  supply  of,  any  mill :  the  situation  of  the  houses  and  towns  upon  the  line,  or  within 
aome  miles  of  it,  should  also  be  determined ;  the  nearer  thev  are  the  greater  accuracy  will  be  necessary. 
A  complete  plan  of  the  line,  and  all  the  projected  collateral  cuts,  feeders,  reservoirs,  &c  being  finished, 
the  engineer  will  enter  on  a  most  careftil  revisal  of  the  whole  scheme,  with  this  plan  in  his  hand ;  on  which 
all  the  places  where  culverts  or  drains  will  be  required  are  to  be  marked,  as  also  the  proper  places  for  the 
bridses,  and  the  necessary  alterations  of  the  roads  and  paths,  which  will  be  cut  off  by  the  canal,  so  that  the 
public  may  not  be  inconvenienced  and  turned  long  distances  round  about,  and  still,  that  as  few  bridges  as 
possible,  and  those  in  the  least  expensive  places,  may  be  erected.  In  some  instances  new  channels  will 
require  to  be  cut  for  brooks  and  water-courses,  to  a  considerable  extent,  in  order  to  save  culverts,  or  bring 
them  to  the  most  desirable  spots.  For  proper  security  against  accidental  errors,  the  whole  of  the  levelling 
should  now  be  gone  over  again,  and  the  several  bench  marks  compared,  and  renewed  with  the  utmost 
care  bi  the  engineer's  assistants,  while  he  is  proceeding  with  the  necessary  enquiries  and  calculations  for 
an  estimate  of  the  whole  expense  of  the  undertaking. 

3810.  The  supplying  qfa  canal  with  wnttr,  in  a  great  number  of  instances,  occasions  no  inconsiderable 
share  of  the  whole  expense,  either  in  the  first  cost  of  mills  or  streams  of  water ;  in  land  for,  and  labour  in 
constructing,  reservoirs,  engines  to  pump  water,  &c  ;  or  annually,  ever  afterwards,  in  the  Aael  for,  and 
repairing  of,  engines ;  hire  of  water  from  miiU  in  dry  seasons,  &c. :  this  subject  should,  therefore,  employ 
the  most  sedulous  attention  of  the  engineer,  to  make  the  most  economical  use  of  what  streams  he  finds,  to 
procure  other  supplies  of  water  at  the  least  expense,  and  above  all,  to  secure  abundance  The  dimensions 
and  heights  of  the  locks,  and  breadth  of  the  canal,  being  settled,  an  accurate  calculation  should  be  made 
of  the  quantity  of  water  required  to  fill  a  lock  ;  and,  with  the  Urgest  probable  number  of  boats  that 
will  pass  in  a  day,  of  the  quantity  required  dailv  in  every  part  of  the  canal :  this,  with  a  due  allowance 
for  the  evaporation,  from  the  surface  of  the  whole  canal  and  its  reservoirs,  and  for  the  soakage  that  will 
Cake  place  into  the  banks,  however  well  they  are  constructed,  will  show  the  number  of  locks  lull  of  water 
that  will  be  required,  from  the  diflferent  sources. 

S81 1.  In  etlimaHng  ike  expense  of  all  such  works,  it  will  be  necessary  to  have  the 
lengths  and  solid  contents  of  the  several  embankments,  and  the  distance  from  which  the 
stuff  or  soil  must  be  fetched  for  the  same ;  the  lengths  and  dimensions  of  all  the  deep 
cuttings,  and  the  distance  to  which  the  stuff  must  be  removed ;  the  lengths  of  the  tun- 
nels, and  number  and  depths  of  the  several  shafts  or  tunnel  pits ;  the  lengths  or  head- 
ings of  soughs  that  will  be  wanted  to  drain  tlie  tunnelling  work :  these,  and  all  the 
great  variety  of  other  works,  some  of  which  we  have  already  mentioned  and  others  we 
shall  have  occasion  to  mention  in  the  sequel,  being  particularly  stated,  and  prices  affixed 
to  each  species  of  work  and  kind  of  material  (wliicb  prices  ought  not  to  be  below  the 
current  prices  of  the  best  articles  at  the  time,  and  due  allowance  shoidd  also  be  made  for 
the  advance  of  prices  which  will  take  place  during  the  progress  of  the  work) ;  the  total 
nrobabla  expense,  with  a  due  allowance  for  contingencies,  will  be  thus  obtainecl,  on  which 
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th«  cogineer  will  prepare  bis  gencnd  report  and  estimate,  to  be  kid,  with  tbe  plan, 
before  a  meeting  of  the  adventurers  or  proposed  proprietovs. 

Sscr.  III.     Pofnert  granted  to  CmuU  Oympaniet  by  Gotemment* 

38 1 2.  jti  a  canal  must  past  through  a  great  variety  rf prwate  property,  and  necessarily 
affect  different  individuals  in  yery  opposite  ways,  comiderable  powers  are  requisite  to 
carry  it  into  execution.  Tlie  first  steps  to  attain  these  are  the  appointment  of  a  solicitor, 
and  an  application  to  parliament  for  an  act  of  incorporation  and  regulation. 

3813.  A  canal  bill  contains  numerous  clauses ;  but  the  following  may  be  considered 
the  most  general  heads :  — 

il^rnloltoMM  to  nulng  money  by  ibarM  or  other.        Kemovfiig  the  smifaee.totL  and  clomplnc  It,  fiir 

wtoe.  the  puiposeof  being  again  laid  on  the  •urfkoeof  tlie 

Eteciicn  of  committee*,  and  general  meetings  of    exterior  banks  of  the  canal;   or  fur  other  pur- 

EnmetmenU  relative  to  purchasing  landt,  Ac  Fdirming  watering  places  fte  catHe  or  Inigation. ' 

Powers  for  erecting  wharia,  and  enfbrcing  ocrtain        BegMla&ms  at  to  milts,  4& 
equitable  rates  of  wharftiga  Power  to  make  bif-taws. 

Tolls,  or  rateaof  tonnage,  with  exemptions.  If  any.        Rtrm  qf  ctmseyim%  land  to  the  canal  company. 

Fimmg  miU-sloiies,  Ibr  regulating  distances  and        Jiegulatioiu  as  to  depositing  plans  of  the  canal, 

tonnage  and  making  variations  fhmi  them,  kc 

3814.  The  act  of  parliament  for  a  canal  being  passed,  and  therein  the  time  and  place 
for  the  first  meeting  of  the  subscribers  or  proprietors  thereof  being  fixed ;  the  first 
business  of  such  meeting  will  be  the  election  of  a  general  committee  of  management, 
consisting  of  the  most  independent,  respectable,  and  generally  informed  persons  among 
the  proprietors.  The  committee  of  management  will  then  proceed  to  elect  a  chairman 
and  subordinate  officers ;  to  fix  upon  their  place  of  meeting,  and  to  arrange  the  order  of 
their  business. 

38 1 5.  ji  resident  engineer  and  land-surveyor  and  valuer  should  now  be  fixed  on,  and  pro- 
bably also  a  local  or  select  committee:  auditors  of  accounts  will  be  i^pointed,  and  salaries 
determined.  The  chief  engineer  will  now  revise  the  line,  and  divide  it  into  di£ferent 
parts,  assigning  names  to  each  for  convenient  reference.  Of  these  distinct  parts,  or  divi- 
siona,  a  separate  account  of  the  expenses  sliould  be  strictly  kept  by  the  resident  engineer; 
tbe  overseers,  or  counters,  as  they  are  generally  called,  that  the  engineer  is  to  recommend 
or  employ  upon  the  works ;  and  by  tbe  ofiUcc  clerks,  in  a  ledger,  with  proper  heads  for 
each  length  of  canal,  set  of  locks,  tunnel,  embankment,  deep  cutting,  reservoir,  aqueduct, 
or  other  great  work,  that  may  form  a  separate  division :  such  particular  and  divided 
accounts  of  the  works  vrill  prove  of  the  most  essential  service  to  the  committee,  and  to  all 
others  concerned,  in  informing  and  maturing  their  judgment  on  the  actual  or  probable 
expense  of  every  different  kind  of  work  ;  and  will  enable  the  committee  to  explain  to  the 
proprietors  how  great,  and  sometimes  unavoidable,  as  well  as  unexpected,  expenses  may 
be  incurred. 

3816.  Such  lands  as  are  wanted  should  now  be  treated  for  by  the  land-4urveyor,  and 
the  purchase  and  conveyance  concluded  with  the  approbation  of  the  committee,  and  tbe 
aid  of  the  solicitor,  with  or  without  the  aid  of  the  sheriflT  and  a  jury,  as  the  case  may  re- 
quire. In  general,  the  ground  for  reservoirs  and  locks  ought  to  be  tbe  first  purchased, 
to  permit  the  embankments  and  masonry  to  be  proceeded  with. 

Sicr.  IV.     Execution  rf  the  Works, 

3817.  Thefrsi  operation  rfeiecution  is  the  setting  out  of  the  work  by  the  resident  engi- 
neer  and  surveyor.  He  will  accurately  trace  and  indicate  the  levels  of  each  pound 
or  level  reach  of  the  canal,  marking  them  with  stakes,  and  comparing  his  work  with 
the  bench  marks ;  he  will  also  make  two  or  more  of  the  men  who  assist  him  perfectly 
acquainted  with  the  position  of  the  stakes,  to  provide  against  their  derangement  by  cattle 
or  from  other  causes. 

3818.  The  caleulatifmsfor  excavation  form  the  next  part  of  execution.  The  great  desi- 
deratum in  canal-digging  is,  that  the  stuff*  dug  from  one  part  of  the  work  shall,  with  the 
least  labour  of  moving,  exactly  supply  or  form  the  banks  that  are  to  be  raised  in  another, 
so  that,  on  the  completion  of  tlie  work,  no  spoil  banks,  or  banks  of  useless  soil,  shall 
remain,  nor  any  ground  be  unnecessarily  rendered  useless  by  excavations  or  pits. 

38 1 9.  Sis  different  cams  will  be  found  frequently  to  occur  in  the  cutting  or  forming  of 
a  canaL     In  each  case  the  tovring-bank  {fg.  575.  a)  is  wider  than  the  ofiT-bank  (6) ; 

575  ^    ^ 


and,  in  all,  tbe  sides  slope  one  foot  and  a  half  for  one  foot  in  depth,  that  being  found  the 
least  slope  which  can  be  givep. 
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"  38S0.  mer*  there  h  deep  cutting  on  one  tide  (c),  or  both  (<f,  <r),  %  bench  or  benn  (d,  e)  U  prorided  to 
retain  and  prevent  the  loose  earth  that  may  moulder  down  from  the  upper  bank  flrom  falling  into  the  canaL 
The  banlu  are  usually  made  one  foot  higher  than  the  water  U  intended  to  sUnd  in  them. 

382L  In  ievelaaUiig  (Jig.  575.  a,  6),  the  height  of  the  canal  should  be  so  contrived,  that  in  any  cran 
section  the  sum  of  the  areas  of  the  made  banlu  (a,  b)  should  just  equal  that  of  the  area  of  the  section  of 
excavation  (i). 

S8S2.  In  tideJtfiiig  around  {Jig.  575.  c.  and  J^f.  57&/),  the  same  object  may  be  atUined  with  a  littJe  extra 
calculation  j  and  In  aJl  other  cases  {g.  A),  the  engineer  will  show  the  perfection  of  bis  skill  in  so  conducting 
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the  line,  that  every  embankment  shall  have  deep  cutting  at  both,  or  at  least  at  one  of  its  ends,  to  Aimish 
the  extra  stuff  with  least  expense  in  moving  it :  in  like  manner,  evtrj  deep  cutting  {d,  e)  should  have 
emlNuikments  at  one  or  both  of  its  ends,  to  receive  the  extra  stuff 

3823.  Before  cutting  out  the  lock^spUt  or  small  trench  between  the  several  slope  holes, 
as  a  guide  to  the  men  who  are  to  dig,  the  engineer  ought  to  cause  holes  to  be  dug  in  the 
line  of  the  canal,  near  every  second  or  third  level  peg,  or  oftener,  if  the  soil  be  variable, 
in  order  to  prove  the  soil  to  a  greater  depth,  by  two.  or  three  feet,  than  the  cutting  of  the 
canal  is  to  extend ;  and  each  of  these  the  engineer  ought  carefully  to  inspect,  in  order 
to  determine  what  puddling  or  lining  will  be  necessary ;  and  what  will  be  the  diffi- 
culties of  digging,  owing  to  the  hardness  of  the  stuff,  or  to  water  that  must  be  pumped 
out,  &c. ;  all  which  cixvumstaoiceSf  as  well  as  tthei  extra  distance  that  any  part  of  the  stuff 
may  require  to  be  moved,  must  be  well  considered  before  the  work  can  be  let  to  the 
contractors.  ,  .        , 

3824.  The  jmddling  or  iiniiig  of  the  ettnalf  t^ 'make  it  hold  water,  is  a  matter  of  the 
greatest  importances  an4  iwe  .shrill  consider  five  ci|^s, that  are  lilt;ely  to  ocdik*  t»  filresent 
themselves  in  the  search  into-  the  >  soil  that  is  to  be  dug,  by  sinking  hole?  as  above 
mentioned.  Ttie  first  c^  we  stippb^  to  be  that  in  which  the  whole  is  clay^  loam',  or 
other  water-tight  stuff;  all  sous  that  mllnhold  water,. and  not,;lei  it,  spak  or  percolate 
freely  through  thenij  «te  Called  water^ght.  Our  second  case  is.  that  in  which  the 
whole  cutting  wiU  bein  simd^'gra^el^  lopse pt  otcji  i^pck,  or  ^  othef  nlatters  that  will 
let  water  easily  thnmgh'  thera^'and  nchi  are,  call^  parous  soils  or  slufXii,  The  third 
case,  we  stipple'  to  jhavc^  i  tWh  stiatum,  of  witter-tiffht  stuff  on  flie  'Surfiicei  and  to  have 
porous  stuff fora«onsid^BabU4epth.l>elpWt  /iTli^i^uril^f:^  haVjcf  porous  sttjff  near 
the  surface,  and  waibr^tig^ht  Muff  at  the  bottoms  of  th»itma\.  The  filUi  case  is  that 
where  water-tigh^  stuff  appear^  on'ihe  siiVi&rb;  khA  lJel6w''tlhSs,a  sthittitti  of  porbus  stuff, 
but  having  again  water-tight  fltuff  at  «o^eat>.distaDce^.belowtlie  intended  bpttom  of  the 
canaL  ^^  ;i;ieyf-rais^  ba^s  ari  alWA|^  td  be  totysidered  as  ponms  stuff,  as,  indeed, 
they  will  always  prove  at  ficst,  and  in  a,gr^  portion  of,  sqiIs  they  would  eVer  remain  so, 
unless'  either  puddling  er  lining  were  applied ;  «ll  ground  that  has  been  dug  or  disturbed, 
must  also  be  considered  ^^  ^pprou^  ,,  It  should  also  be  remarked,  (hat  any  kind  of  soil 
which  is  perforateid  much  by  worms  or  other  inaects,  suould|ih  oaual-digging,  b^,  consi- 
dered as  porous  stuff  •     -.  .  ...     , 

^£2.  Faddlf  11  not,  ai  sotde-  ktwe  attempted  to  dizecrihe  it,,  i  kind  of  thia  c^txth  tnoftar,  iprp 3)d  on  plucvi 
Lnt«iide4l  tu  be  lecun^l,  jcml  «u9bri!d  tn  be  qui^  drf  bv/f>te  Annthcf  f&9t  of  it  iJ  apyliod  ;  but  U  '!■  a  hmu  of 
eartli  rcducLxl  to  asemsfluiJ  ittate  by  worIiiii|{  ancf  cfaopfiinf?  it  a^iout  with  a  ipaoe,  while  watfr,  ]U9.t  ill  the 
proper  quantity,  if  jtE^jiheri  unill  ibe  mnn  h  TviLdencd  jjwnugerieiiut,  a,u^  id  much  coodcnstid  thm  wat^r 

Sf^'Jfi.  TAf  hrit  jntilil/tng  i^itji*  Taihar  a  LiKlktifh'ioan],  with  :i  mixture  of  cotiric  Fandl  or  5nefrAv«l  In 
K\  %-ttj  fit  rung  rlay  im  unlit  tVr  it^  u^i  pctcrtint  or  tH<^' gnvit  cjuniititv  uf  water  which  It  wiJl  hplif^  and  its 
di'ixii^iiiOKi  tothTJnJi  aryicnii.'rk  a»  ihU  ciicjpcj  j  T«!:i?Lible  mDuUi  or  top  i-ciil„  U  Ycry  Impropcf,  im  iwcc^hjTit 
of  the  nxitsanj  oihi^r  ini&ticirii  liable Lo  ilfx^ay,  and  Loai^e  cavitto^  in  it ;  hut  mor^  an  arnuuit  arUii?  tc!ni}ir- 
atiofi  that  thucealtbril  to  wroniH  aiitl  iriotc-ii  to  ivnrk  int'U  iU  ^n  sfATL'h  nf  Lhtlr  {och}.  ^Vhc^rp  puddljn^  ituff 
ii  tiottiitiv  met  Hr-ithf  i^itituiiiii^it  a  ilue  inlx^uiv  ut'jJhfiTpMiik^  <^r  migih  mhpiI!  Kravd  nyntii^  it  ii  nut 
imiisuj^l  to  procure' tucti  to  hiul  wiili  tlip  luain^  to  iirci'^nt  uutlt^  aii^  xaU  from  ^'orili in^  «ti  l^j  titit  no  atonn 
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^27^  Thai  tftr' pritit'ffujf  aprrnfiott  o/  ^p^i/'^/irr.ir  conilstf  in'eahsi;jl3Ha^^g  the  ti^^^ls  fvld^itt'irarn  iht 
grfsLt  cotn\pn*Htun}  ifint  tik^pUi^E';  it  i*  not  an  Ljiittamnian  c^a<^p  where  a  ftitcli  ii  dug,  aiJljaTi''rtt1t''ti  fitta 
foit,  ttiat  thouip^li  fCTcat  qiisntitlofi  of  walEf  are  iL(li.kvl  cl'Lirinftht!  [jpC!F«tu>i]|  ft-'t  the  md  whiv.h  liaa  been  dug 
out  will  uotf  trhen  prDperly  hPOTlitctl  hd  ptuld^  fill  up  Tncui'  thiiu  two  fJiirdt  uf  the  chtch.  It  sJioyld  *t>fm^ 
alsop  LbM  ]i:iiid(UeJ^  reiiiJ,cfM  hv  that  g|K:rdE,l«iti  c^^Abto  of  h-ilJin^a  cattn'tn  \tfii^K>rt.ion  orwatrt  Vith  f^reat 
citwlinacy.  and  (Ji^t  it  U  more  nt  tn  hoVf  th.^ii  tfnniiiniH  water.  Tt  E«  «o  far  i'roiti  triH.\  thnC  jm'liiJt'  ou^bt 
to  l»  suJttred  t*  gt-t  quite  tirj,  th*t  it  rTitir<4y  *pciy!*  whun  Viy  e%(iouiri?  to  tiie  air  it  it  t^io  nim.-J]  tlried  s 
and  manjr  catiaU  whirti  have  n-ioAUJpd  un&Uftlwith  ^latcr  tlujringa,»Mmii]er,  nft';r  their  fJiiddlinaor  hrtinf 
had  \t^n  sbn*,  have  thereby  berome  Tpry  leakj,  owing  to  the  rtadki  m  ih<*  pudilL  -cHtphw  or  lintt«u.  €hw 
of  the'  Hrft  car^  of  an  ctifnkfKTf  vrhpn  t^ogtiintng  to  cot  au^iiuil,  ii  totli!«!l'TL''r  whether  gowl  injiMhug  ^tutT 
li  plentLTiil ;  amd^-U  iViiJ  nbt;  i\  idmH  be  dHUgeritly  idfUght  fbr,  &nd  cArei^ullv  whcflud  mt\  i*r  n-tt^rvrtl 
wherirveT  any  In  round  in  the  diREiivgi  or^  [x-rb^iM,  it  muat  Ik;  pnwis^i-d  at  [loitild^rahle  rthtJinrV^fVoirt  the 
liuo^  and  t>rQU|:ht  to  it  iti  i:u)TtJ.  It  hodi  happen i^l  Ih  iotire  9itpri4frbVii4li  6T'l6ofmtt»}^  ioila.  that  til  jniiAltkng 
itud'fDr  BL-rrral  milM  ol  iho  line  required  to  In?  hjrouj^ht  to  It;  hut  M-en  thia  experjn?,  ierioyfrjia  it  mnv  tx*, 
mij^ht  not  tP  iniJiice  the  iinifi3,tiMp  n['thr"iC.  ■WlMo  ha',  n  InfT  miles  ofsiirh  bsiiikii  ^■tlhout  pni^Hnii'^  nt^^^  h^ivp 
luJulv  J.  wii-iUT  coiul,  t)ut  one  wlilch  no  aUvj-ixi  vi  »i*.u,i  iLal  u  Lo  Ln;  bj-ycurDJ  can  kunj  iul",  a.  Av  summer 
months.  It  ia  luual  in  canal  act*  to  inicrt  a  clause,  for  the  security  of  the  landowners,  to  require  the 
company  to  cause  all  the  twnks  that  need  it  to  be  secured  by  puddling,  to  prevent  damage  to  the  land 
below  bv  leakage ;  and  it  would  have  been  well  for  all  parties,  m  many  instances,  if  this  clause  bad  been 
enforced. 
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38S8u  If  we  compare  omrArU,  fonurlh,  andj^fik  eases  (3904),  we  shall  find  In  all  of  them  a  waCer.tighC 
■tratum,  at  the  basU ;  and  the  practice  in  these  cases  is  to  nuke  a  wall  of  puddle,  called  a  puddle^iteh,  or 
puddle-gutter,  within  the  bank  of  the  canal :  these  puddle-gutters  are  usually  about  three  feet  wide,  and 
should  enter  about  a  fbot  into  the  water-tight  stuff;  on  wnieh  they  are  always  to  be  begun ;  and  they 
should  be  carried  up  as  the  work  proceeds,  to  the  height  of  the  top  water-line,  or  a  few  inches  higher. 
Our  second  and  third  cases  (382i)  evidently  will  not  admit  of  theabore  mode,  because  we  have  no  water, 
ttoht  stratum  on  which  to  b^n  a  puddlcgutter,  as  a  bottom :  in  these  eases,  therefbre,  it  is  usual  to  apply 
alining  of  puddle  to  the  sides  and  bottom  of  the  canal 

3829.  History  of  puddling.  It  appears  that  the  Dutch  have  been  in  the  habit  of 
making  mud  ditches  to  secure  the  bcrnks  of  their  canals  and  embankments,  from  time 
immemorial ;  and  that  operations  similar  to  our  puddling  have  been  long  known  on  the 
Continent,  but  it  is  not  clear  at  what  period  it  was  introduced  into  this  country.  We 
think  that  the  fens  in  Cambridgeshire  and  Lincolnshire,  in  which  so  many  works  have  at 
different  times  been  executed  by  Dutchmen,  are  the  most  likely  places  in  which  to 
search  for  early  evidence  of  its  use.  We  cannot  think  that  Briiidley  was  the  first  who 
ever  used  it  in  this  country,  although  we  might  admit  that  the  Bridgewater  canal  was 
the  first  in  which  it  was  systematically  employed  as  at  the  present  day. 

S830.  jie^votmnU  <f  maUrialiu  Canals  set  out  with  the  <care  that  we  have  recom- 
mended,  will 'always  have  the  proper  qcumtity  of  stuff  «o.alltt<v  foi(ihft< settlement  of 
the  banks ;  since  the  united  sections  of  the  loose  banks  will  always  eqiud  the  section  of 
excavation  in  the  same  settled  or  consolidated  state  in  whidi  it  was  before  the  digging 
commenced.  The  slopes  of  made  banks,  it  b  to  be  observed,  on  account  of  their  settling, 
should  be  steeper  in  the  first  instance  than  they  are  ultimately  required  to  be. 

3831.  The  lelting  of  the  ctating  of  certain  lengths  of  the  canal  to  oontractors,  who  will  ■ 
employ  a  number  of  navigators  under  them,  in  digging  and  puddling  the  canal,  is  the 
next  business. 

SUSSL  n  is  uswil  to  let  the  ipork  ot  a  certain  pnee  per  cuUc  yard  of  digging,  and  to  pay  for  the  puddling' 
or  lining  either  at  a  certain  price  per  cubic  yard  or  per  yard  ran  of  the  canal  The  engineer  ought  to 
inform  himself  thoroughly  of  the  difllculties  and  facilities  which  attend  the  work  he  is  about  to  let,  and 
to  draw  up  a  short  but  explicit  contract  to  be  signed  by  tfie  contractor.  The  prices  allowed  ought  to  be 
Mr  and  Hberal,  according  to  the  cireumstances,  so  that  the  contrsctor  may  have  no  pretence,  on  account 
of  low  prices,  to  slight  his  work,  particularly  the  puddling ;  and  they  ought  in  every  insUnoe  to  be  strictly 
looked  after,  and  madp  to  undo  and  renew  immediatelv  any  Won  that  may  be  found  improperly  per. 
formed.  We  recommend  it  to  the  engineer  to  keep  a  strict  account,  by  means  of  his  overseers  or  counters, 
of  the  time  of  all  the  men  emploved  upon  the  works ;  distinguishing  particularly  the  number  upon  each 
work,  and  whether  employed  under  the  company  by  the  day,  or  upon  the  work  let  to  contractors.  These 
particutarfare  most  essential  towards  knowing  what  money  ought  to  be  advanced  to  the  contractor  during 
the  progresi  of  his  Job,  and  towards  informing  and  maturing  the  Judgment  of  tb«  eagineer,  with  regard  to 


the  length  of  time  that  a  certain  aumbW|Of  men  will  be  in  ^performing  any  future  work  he  may  have  to 
direct  A  calctdstion  should  also  be  made  of  the  day-work  in  every  instance,  and  compared  with  the  con. 
tract  price,  by  li^ich  alone  a  c<yrrect  Judipnaent^ah  be  fonned  of  the  proper  prices  at  which  work  ought- 


contractor  be  amply  paid  for  bis  time,  skUl,  and  superintendence;  and  yet  ecooomy.  and  the  interest  of 
the  company,  be  duly  consulted. 

98S31  Barrom  and  wkeeltng  plamks,  honlng-btocks,  and  other  Implements,  are  generslly  found  by  the 
company ;  and  It  te  usual  to  consider  twenty  to  twenty.flve  yards  a  stage  of  wheeling,  and  to  fix  a  price 
per  cubic  yard  according  to  the  number  of  stages  tliat  the  soil  is  to  moved.  Where  this  distance  exceeds 
100  yards,  it  will  rarely  be  eligible  to  perform  it  by  wheel.bsrrowt :  therefore  rans  of  plank  with  an 
easy  descent.  If  the  tame  is  practicalde,  should  beUid,  for  large  tw»> wheeled  barrows  or  trucks  to  be  used 
thereon. 

S834k  Where  the  Itmeqf  a  eanalis  to  cress  an  eJrtensive  strattan  qfvaimablebrtek  emrtk,  or  one  or  good- 
sravd  for  making  roads,  it  will  often  be  advisably  especially  if  the  line  can  be  thereby  rendered  more 
direct,  when  setnng  out  the  canal,  to  cut  pretty  deep  into  such  materials,  and  even  quite  through  the 
gravel,  if  the  same  is  practicable  ;  for  although  considerable  expense  wUl  in  the  first  instance  be  incurred 
in  digging  and  in  damage  done  for  spoil  banks,  yet  such  materials  as  sood  brick  earth  and  gravel  will,  in 
almost  every  instance,  find  a  market  as  soon  as  the  canal  is  opened.  Such  a  situation  may  prove  of  essen. 
tial  service  to  the  trade  of  the  canal,  by  enabling  the  adjoining  proprietors  to  work  the  whole  thickness  of 
their  brick  earth,  gtavel,  or  other  useM  matters,  with  but  little  detriment  to  the  surface  of  the  ground, 
and  without  being  annoyed  by  water ;  this  the  canal,  instead  of  kM«ng  i#atcr  by  preserving  a  high  level, 
through  porous  stulT,  would,  it  is  probable,  catch  in  very  considerable  quantities.  In  districts  where  stone 
and  gravel  for  making  and  repairing  roade  are  scoroe,  it  wlU  be  prajier  to  pay  the  labourers  certain  rates 
per  cubic  yard  for  all  the  stones  or  gravel  that  may  be  collected  bf  them  during  the  work,  and  stacked  in 
proper  places.  These  will  form  resources  for  making  the  towing.path,  and  for  making  good  the  Unding 
or  ascent  to  the  several  bridges,  and  the  several  pieces  of  new  road  that  the  engineer  will  have  to  form 
near  to  the  canal  bridges,  'rhe  lock  banks,  and  all  wharib  and  landing  places,  should  also  be  covered  with 
good  gravel,  to  render  them  safe  and  convenient  for  use  If  good  graf  el  can  hi  ptoees  be  intersected  In 
deep  cuttings,  much  of  the  above  expense,  as  well  as  that  of  eartage,  may  be  saved,  by  an  early  use  of 
dirt  boato  in  the  bottom  ofthc  canal 

3835.  How  important  and-  various  the  duOet  of  the  resident  engineers  are,  must  have 
struck  every  reader;  but  it  would  be  much  more  apparent,  oonld  w^  enter  into  the  sub- 
ject of  reservoirs,  feeders,  aqueducts,  embankments,  culverts,  safety  gates,  weirs,  tunnels, 
deep  cuttings,  locks,  substitutes  for  locks,  inclined  planes,  railways,  bridges,  towing- 
paths,  fences,  drains,  boats,  towing  or  moving  boats  and  trams,  cranes  and  implements ; 
but  these,  as  less  important  for  our  purpose,  we  must  leave  the  reader  to  study  in  the. 
works  of  Philips,  Fulton,  Chapman,  Plymley,  Badeslade,  Kindersly,  Anderson,  Telford« 
and  from  the  article  Canal,  in  the  three  principal  Encyclopaedias. 


629  PRACTICE  OF  AGRICULTURE.  Paet  III. 

Chaf.  VI. 

Improvement  tf  EtkOes  by  thi  EtUMthmnU  tf  liUlh    H^nt^mdorith   VtBages, 

MarkeUf  fc 

5836.  Connected  with  the  laying  out  of  roads  and  eanaU,  is  the  estabUskment  of  diferent 
scenes  of  manufactorial  industry.  The  forced  introduction  of  these  will  be  attendra  with 
little  benefit ;  but  where  the  natural  and  political  drcumstances  are  fayourable,  the  im- 
provement is  of  the  greatest  consequence,  by  retaining  on  the  same  estate,  as  it  wen,  the 
profits  of  the  grower,  the  manufitcturer,  and  to  a  certain  extent  of  the  consumer. 

5837.  The  estabiishment  of  mUb  and  manufactories  to  be  impelled  by  water,  neces- 
sarily depends  on  the  abundsnce  and  situation  of  that  material ;  and  it  should  be  well 
considered  beforehand,  whether  the  water  might  not  be  as  well  employed  in  irrigation, 
or  how  fiu*  irrigation  will  be  hindered  by  the  establishment  of  a  mill.  In  the  state  of 
TOciety  in  which  water  com-nulb  were  first  erected,  they  were  doubtlessly  considered  as 
blessings  to  the  country.  There  were  then  no  flour  manufiurtories :  and  it  was  more 
conTenient  for  the  inhabitants  to  carry  their  com  to  a  neighbouring  mill,  than  to  grind 
it  less  effectually,  by  hand,  at  home.  Hence,  the  privileges  and  immunities  of  manorial 
mills.  To  secure  so  great  a  comfort,  erery  tenant  of  a  manor  would  willingly  agree  to 
send  his  com  to  be  ground  at  the  lord's  mill ;  and,  perhai»,  was  further  obliged  to  stipu- 
late to  pay  toll  for  the  whole  of  his  growth ;  though  it  were  sent  out  of  the  manor  unground. 

SS3S.  Jn  SaOland^  thU  impolitic,  and  now  abturdy  ciutom  wu  oaty  lately  given  up :  tU  when  no  fiumer 
dared  to  tend  hii  corn  to  market,  until  he  bad  ddivered  a  proportional  quantity  to  the  proprietor  or  the 
occupier  of  the  mill  to  which  he  was  thirled,  or  had  pievioualy  itipulated  to  pay  him  thirlaae  ftnr  what  ha 
ni^ht  tend  away }  thU  arbitrary  regulation  operating,  like  tithes,  to  decrease  tne  growth  of  com. 

9839.  In  England  and  Ireland^  however,  no  restriction  of  this  sort  at  present  exjsU :  but.  In  the  remote 
parts  of  the  north  of  England,  there  are  mills  which  ckim  (or  lately  claimed)  the  exclusive  right  of  grind- 
ing  the  whole  of  the  com  which  the  inhataitanti  of  the  respective  parishes  or  manors  reauired  to  b 
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for^^  own^use^  suflMni^  none  to  be  sent  out  of  the  parish  for  the  pui^oee  of  grindinf.^   In  the  more 

tai  theC 
r,  instead 
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„ „  Norfolk,!.. 

county  is  manufltctured  into  flour  by  the  means  of  windmills :  and  such  are  modem  inventions,  that  nrither 
wind  nor  water  is  any  longer  necessary  to  the  due  manufacture  of  flour;  the  steim  engine  allbrding^ 
if  not  the  most  eligible,  at  bast  the  most  constant  and  equable  power. 

3841.  The  moat €iigiNekimdtqfufater^nHttMKn,the  tide-mill  and  thecuirent  ndU :  the  fbrmer  placed  In 
creeks,  inlets,  bays,  estuaries,  or  tide  riven;  and  the  latter  in  the  current  of  a  river.  There  are  many 
situations.  Marshal  observes.  In  which  these  species  of  mills  may  be  erected  with  profit  to  proprietors,  and 


tor  Uieir  own  use^  suflMng  none  to  be  sent  out  of  the  parish  for  the  punoee  of  grinding.  In  the  more 
western  counties,  where  grist  mills  an  still  the  schools  of  parochial  scandsJ,  sooiethinaof  this  sort  remains^ 
and  is  piously  preserved  in  modem  leases:  but.  In  the  kingdom  at  huge,  grist  mills  are  now  going  fost 

'"  "■  lofoorai  and,  wlietherinaprivateorapu'" 

wit  which  is  suited  to  their  circumstances, 
ry  home;  whereas,  in  the  proverbial  rasa 
lideik  in  a  flour  null  there  Is  nowaete;  e^ 

wmfactortrt,  is  their  not  requiring  every  fas 
a  great  share  of  the  wheat  grown  In  that  < 


^ /preserved  in  modem  leases:  bi^  In  the  Ungdomat  buge,gi „ — .  — 

into  disuse.     Even  woricing  people  purchase  flour,  instead  of  com  \  and,  wnether  hi  a  private  or  a  pubUs 

light,  tills  is  an  eligible  practice    they  can  purchase  i       ^    •  •  v  .      ..   . . r . 

they  know  the  quality  and  the  quantity  of  what  they  o 
of  grist  millers,  they  have  no  certainty  as  to  either:  fc 
particle  may  be  said  to  be  converted  to  Its  proper  usa 

SMk  A  wMluable  properly  belonging  to  modem  Jkmr  Momifaetoris*,  is  their  not  requiring  every  brook 
and  rivulet  of  the  kiogdom  to  work  them.    In  MorfoU  --^    ^     -  .    ..  . 


present  state  of  society. 
384B.  GHeS  mitti  may  be  still  required  in  some  remote  situations :  but,  seeing  the  number  of  flour  mills 


, , tfte  situations:  but,  seeing  the  number  of  flour  mills 

which  are  now  dispersed  over  afanost  every  part  of  the  kingdom,  seeing  also  the  present  fiuslUty  of  carriage 
by  land  and  water,  and  seeing,  at  the  same  time,  the  serfous  injuries  which  river  mills  entail  on  agricuL 
ture.  Marshal  reoonmiends  land  proprietors  to  reduce  their  nundier,  as  liMt  as  leoal  ciKumsfeaaoes  will  allow. 

384S.  The  inducement  to  establish  manufactories  depends  on  a  variety  of  circum- 
stances, as  well  as  on  a  supply  of  water.  Among  these  may  be  mentioned  the  price  of 
labour,  convenience  for  carriage,  export  or  import,  eiistence  of  the  raw  material  at  or  near 
the  spot,  as  in  the  case  of  iron  works,  potteries,  &G.  In  England,  while  the  poor  laws 
exist,  the  establishment  of  any  concern  that  brings  together  a  large  mass  of  population 
will  always  be  attended  with  a  considerable  risk  to  land-owners ;  though  it  is  a  certain 
mode,  in  the  first  instance,  of  raising  the  price  of  land,  and  giving  a  general  stimulus  to 
every  description  of  industry. 


the  more  It  flourishes,  and  the  higher  wages  it  pays,  the  mqre  mischievous  it  becomes  in  this  respect 
Lands  bear  a  rental  value  in  propomon  to  the  rate  of  Uving  in  the  district  in  which  they  He ;  so  that  while 

a  temporary  advantage  is  reaped,  by  a    "  ^    .    ^  .i-       

disadvantage  te  laid;  and,  whenever  t , , „ 

only  its  vices  and  extravagances  entailed  upon  them,  but  have  the  vidous,  extravagant,  helpless  manv. 
ftcturers  themselves  to  maintain.  This  accumulation  of  evils,  however,  belongs  particularly  to  that 
description  of  manufacture  which  draws  numbers  together  In  one  place ;  where  diseases  of  the  body  and 
the  mbd  are  Jointiy  propagated ;  and  where  no  other  means  of  support  Is  taught  than  that  of  some  partL 
cular  branch  or  branchlet  of  manulhcture.  But  all  these  evils,  belonging  to  the  first  Introduction  of 
manufactures  on  a  great  scale,  will  be  cured  with  the  progress  of  education  and  refinement  among  the 
operative  manufacturen :  it  Is  already  improved  In  comparison  with  what  it  was  in  Marshal's  time^ 

'  3845.  Cottages*  Wherever  cottages  for  any  class  of  men  are  buih,  whether  singly  ot 
congregated,  they  ought  never  to  be  without  an  eighth  or  a  fourth  of  an  acre  of  garden 
ground.  It  is  observed  in  the  The  Code  of  Agriculture,  that "  where  a  labourer  or  country 
tradesnum  has  only  a  cottage  to  protect  him  from  the  inclemency  of  the  weather,  he  can- 
not have  the  same  attachment  to  his  dwelling,  as  if  he  had  some  land  annexed  to  it ; 
nor  is  such  a  state  of  the  labourer  so  beneficial  to  the  conmiunity.  When  a  labourer 
has  a  garden,  his  children  learn  to  dig  and  weed,  and  in  that  mnanner  some  of  their 
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time  is  employed  in  useful  indostry.  If  he  is  possessed  of  a  cow,  they  are  taught 
early  in  Kfe  the  necessity  of  taking  care  of  cattle,  and  acquire  some  knowledge  of 
their  treatment.  But  where  there  is  neither  a  garden  to  cultivate,  nor  any  cows  kept, 
they  are  not  likely  to  acquire  either  industrious  or  honest  habits.  So  strongly  were 
these  ideas  formerly  prevalent,  that,  by  the  43d  of  Elizabeth,  no  cottage  could  be  built  on 
any  vraste  without  having  four  acres  attached  to  it.  This  is  in  general  too  much.  If 
the  quantity  were  reduced  to  half  an  acre  for  a  garden,  and  if  no  person  could  gain  a  set- 
tlement who  was  not  a  native,  or,  if  a  stranger,  who  did  not  fairly  rent  in  the  same  parish 
a  house  and  land  wortii  twenty,  instead  of  ten  pounds  per  annum,  both  the  poor  and  the 
public  would  thence  derive  very  essential  benefit." 

SS4d  The  matt  advantagetnu  tyttem  for  heating  a  cottage  cow  to  that  adopted  in  grasing  dUtrictc, 
where  a  cottager  has  a  tuflScieDt  quantity  of  enclosed  land  in  grass,  to  enable  him  to  keep  one  or  two  cows 
both  summer  and  winter,  grasing  the  one  half,  and  mowing  the  other,  alternately.  Nothing  tends  more 
materUHy  to  teach  the  poor  honesty,  than  allowing  them  to  have  property.  Feeling  how  intcnseW  they 
would  deprecate  all  inftingement  upon  it,  they  are  less  likely  to  make  depredations  upon  that  of  ethers ; 
and  this  will  produce  more  honesty  among  them  than  the  best  delivered  precepts  can  instiL  By  the  culti- 
vation of  a  small  spot  of  land,  a  cottager  not  only  acquires  ideas  of  property,  but  is  enabled  to  supply 
himself  with  that  variety  of  food,  as  fresh  v^etablet  in  summer  and  roots  in  wuter.  which  comfort  uid 
health  require.  If  he  should  fortunately  be  able  to  keep  bees  in  his  garden,  and  Ir  its  surplus  produce 
should  also  enable  him  to  rear,  and  still  more  to  fatten,  a  hog,  his  situation  would  be  much  ameuoratcd. 
But  if,  in  addition  to  all  these  advantages,  he  can  keep  a  cow,  the  Indnstrious  cottager  cannot  be  placed  in 
a  more  comfortable  situation.  Qoats  have  recently  been  recommended  {British  Farmer^g  Mageau'ne,  voU 
lii.)  as  a  substitute  for  a  cow,  as  being  more  easily  kept,  costing  less  at  first,  and  producing  milk  the  greater 
part  of  the  year.  The  diief  difSculty  of  introducing  them  to  the  want  of  sufficient  enclosures,  as  no 
aiuDial  to  more  inimical  to  shrubby  vegetation  of  any  kind.  Some  useAil  bints  on  the  subject  of  cottagers, 
and  the  means  by  which  they  may  be  enabled  to  keep  a  cow,  will  be  found  in  Cobbett's  Cottage  Economy , 
though  hu  statements  are  in  many  cases  highly  exaggerated. 

38l7.  Cottages  and  oiUages  necessarily  result  from  manufkctorles,  as  well  as  from  extensive  minca, 
quarries,  or  harbours.  A  few  cottages  will  necessarily  be  scattered  over  every  estate,  to  supply  day 
labourers  and  some  description  of  country  tradesmen.  Villages  are  sddom,  in  modem  tunes,  created  by 
an  agricultural  population :  It  being  found  so  much  more  ctrnvenient  for  every  fkrm  to  have  a  certain 
number  of  cottages  attached  to  it. . 

3S48.  A  village  may  be  created  any  where,  by  giving  extraordinary  encouragement  to 
the  first  settlers ;  but  unless  there  be  a  local  demand  for  their  labour,  or  they  can  engage 
in  some- manufacture,  the  want  of  comfortable  subsistence  will  soon  Uirow  the  whole  into 
a  state  of  decay.  Fishing  villages,  and  such  as  are  established  at  coal  and  lime  works,  are 
perhaps  the  most  thriving  and  permanent  in  the  kingdom.  Some  fine  example  of  fishing 
villages,  recently  established,  occtu-  on  the  Marquess  of  Stafford's  estates  in  Sutherland. 

3849.  Informing  the  plan  qfa  toum  or  village,  the  first  thing,  if  there  is  a  river  or  other  means  of  com. 
munication  by  water,  is  to  fix  on  a  proper  situation  for  a  quay  or  harlwur ;  and  next,  at  no  great  distance 
from  it,  on  an  open  space  as  a  market  Round  the  latter  ought  to  be  arranged  the  public  buildings,  as  the 
uo«t^flfice,  excise  or  custom-house,  police-office,  the  principal  inn  and  the  princi|[ial  shops.  Near  the  bar. 
fx>ur  ought  to  be  placed  the  warehouses  and  other  depositaries  for  Roods;  in  a  retired  part  of  the  town  the 
school ;  and  out  of  town  on  an  eminence  (if  convenient)  the  church  and  the  cemetery  of  garden  of  burial. 
There  ought  to  be  a  field  or  open  space,  as  a  public  recreation  ground  for  children,  volunteers  or  troops 
excrcUing,  races,  washing  and  drying  clothes  on  certain  days,  &c.  Public  shambles  ought  to  be  formed 
in  a  retired  and  conoealM  spot,  so  should  public  necessaries^  Proper  pipes,  wells,  or  other  sources  of 
good  water,  with  the  requtoite  sewers  and  drunage  should  also  be  provided.  Buckets,  to  be  used  in  case 
of  flre,  ougnt  to  be  kept  at  the  market-house. 
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re  (fig.  577.)*  wai begun  in  18Q0.  bj  Geo, 
r'.-Lfi  It  It  iltuMed^at  a  part  orthertTcr 
naaehinenfi;  and  llnvebadfct  Inview  t# 

„ , U  an  important  ol^ect  A  wo<dlen  manu- 

nctory  (a)  upon  a  lar^e  scale,  and  the  moft  approved  plan,  has  been  established  there  Tor  ten  year«,  and  is 
gradually  increasing  its  machinery.  In  this  ViUage  there  are  ahready,  in  tbeeourse  of  that  time,  about 
two  hundred  and  fifty  industrious  inhabitants,  and  it  has  every  appearance  of  a  further  rapid  incrcosflt. 
On  the  opposite  side  of  the  river  a  situation  is  fixed  on  foroom.milU  (6),  where  a  complete  set  has  been 
built  upon  the  best  construction,  including  wheat  and  barley  mills.  Half  of  the  water  there  is  reserved  for 


$850.  Tke  village  qfBridekirk  on  the  Annan,  in  Diunflieshire  | 
Dirom,  and  u  thus  described  by  Itim  te  th«  tiarrejr  of  tne  county :  • 

which  aflbrds  falls  and  power  capable  of  turning  anv  weight  of  machinery;  .  _ 

give  encouragement  to  manufacturers,  to  whom  such  a  situation  is  an  important  ol^ect  A  wo<dlen  manu- 


any  other  works,  and  is  likely  to  be  let  for  a  mill  for  dressing  and  for  ninning  flax«  and  for  machinery  ^ 

required  in  bleaching,  there  being  at  the  foot  of  the  milUraoe  a  holme  of  six  at       ' ' 

a  bleach  field  :  and  I  propose  to  let  part  of  it  fbr  such  a  manuftictory. 


I  acres  (c),  well  calculated  foir 


2B51.  *'  The  lot*  for  butiding  and  gardens  in  tke  tnUage^tmch  eonsisling  of  Item  nitaeto  tot  fUls  of^rouhd,  ' 
are  granted  in  nerpetuity  at  the  rate  of  six  pounds  the  English  acre,  cither  upoaloases  for  999  y«axa»  /or 
feu.riehts,  as  the  settlers  choose;  the  former  being  generally  preferred,  as  Dcing  the  holding  or  title 
attended  with  least  expense  This  rent  would  of  itself  be  no  object  when  the  waste  of  ground  in  Mreets 
and  enclosures  is  considered ;  but  the  great  advantage  to  be  derived  f^osn  aucb  an  cstabushnmnt  ia,  th« 
Increased  value  that  lands  acquire  fVom  having  a  number  of  industrious  people  settled  in  the  heart  of  an 
estate.    Each  person  who  fieus  a  house^stead  is  obliged  to  build  with  stone  and  lime,  according  to  a  regular 


8 Ian :  and  a  common  entry  is  left  between  every  two  lots  fbr  «cccs8  to  tiiolr  offices,  which  are  built  imme. 
latelv  behind  their  houses;  and  the  whole  of  the  buildings  are  covered  with  slate.    The  feuers  are  also 
bound  to  make  a  common  sewer  through  their  property  when  required ;  to  pave  ten  feet  in  fh>nt  of  their 


the 


ihop 


houses,  between  them  and  the  street ;  and  to  pay  at  the  rate  of  a  penny  per  fUl  yearly,  according  to 
extent  of  their  lots,  to  form  a  fUnd  fbr  keeping  the  streets  and  roads  in  lepdr,  and  for  making  small 
provements.  No  person  is  allowed  to  sell  liquor  of  any  kind  without  my  permission ;  nor  can  anv  sL., 
or  chandlery,  tannery,  or  other  work,  that  ttnigfat  be  considered  as  a  nuisance,  be  set  up  or  built,  unless  in 
places  allotted  for  these  purposes ;  and  to  prevent  «li  interference  on  the  part  of  the  fieucrs,  1  reserve  ttf 
myself  fUll  liberty  to  nuke  such  alterations  as  may  appear  tome  or  my  suoceasors  to  be  proper  in  the  pUn 
of  the  village  These  regulations  are  the  best  security  Mainst  having  vagabonds  in  sucn  a  place,  as  none 
but  industrious  people  can  afibrd  to  build  or  rent  such  houses." 

3852.  A  new  village  iea-port  In  Devamtkire  was  formed  bv  Sir  Lawrence  Palk,  in  the  aortbenunost  part 
of  Torbay.  A  new  i^er,  projected  south-westwardly  fk-om  the  eastern  oliir.  aflbrids  complete  protection  tQ 
shipiiing  from  the  south-east  windsL  The  regularitvof  the  buildings  Utely  raisea  for  tne  accommodation 
of  company  resorting  hither  for  the  convenience  of  sea.bathing,  adds  neatness  and  beauty  to  the  wild  and 
picturesque  scenery  of  its  natural  situation ;  and,  flrom  the  sixe  of  the  vessels  the  harbour  is  now  capable 
of  protecting  whilst  they  receive  and  discharge  their  cargoes,  there  are  well-grounded  expectations  that 
this  place  will  become  of  some  maritime  consequence  on  a  fUturc  day.    A  plan  of  this  seo-port  CAg.  578.) 

578 


is  given  in  the  Devon  AmMy,  and  to  described  as  containing  a  pier  (l>,  qaaj  (8),  harbour  (3), 
houses  (4),  inn  and  garden  (5),  stables  (6),  strand  (7)»  cove  fbr  building  ships  and  timber  yard'(8).  bowun 
(9),  cove  for  bathing  machines  (10),  new  carrlage.wav  to  the  park  (11),  terrace  (18),  the  park  {IS),  piant. 
ation  (14),  rood  to  Torwood  (15),  road  from  Newton,  ftc.  (16),  meadows  (17),  circus  In  the  park  (18). 


Chap.  VII. 

OfMineh  Quarrietf  PUi,  and  MeiaUifenmt  Bodies* 

385S.  Jtgftmsl  fianest  as  a  species  of  property,  considerable  prejudice  has  long  existed, 

from  the  variation  of  their  produce,  and  the  uncertainty  of  their  extent  and  duration. 

Modem  discoveries  in  geology,  howerer,  have  thrown  great  light  on  the  subject  of  mining« 

gnd  introduced  into  the  art  a  degree  of  certainty  not  before  contemplated.     In  proof  of 
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tlus,  we  may  instance  coal  and  limestone:  of  these  minerals,  tradition  asserts  the  existence 
in  various  parts  of  tlie  island,  where  from  the  strata  on  the  surface  the  modem  geologist 
well  knows  it  is  impossible. 

3854.  Among  the  various  minernl  iubttantesfinnd  in  guatUity  in  Britain^  the  chief  are 
coal,  lime,  building  and  other  stone,  gravel,  clay,  fuller's  earth,  marl,  &c.  among  tlie 
earths;  salt,  among  saline  substances;  and  lead,  copper,  and  tin,  among  the  metals. 
Cobalt,  manganese^  and  some  other  metals  and  earths,  are  found  in  some  places,  but  in 
small  quantities.  No  saline  or  metalliferous  bodies  ought  to  be  sought  for,  or  attempted 
to  be  worked,  but  with  the  advice  and  assistance  of  an  experienced  and  dcilful  mineral 
surveyor ;  nothing  being  iftore  common  than  for  proprietors  to  be  induced  by  local  re^ 
ports  or  traditions  to  fancy  their  lands  contain  coal,  lead,  or  some  otlier  valuable  subter- 
raneous product,  and  to  incur  gfeot  expense  in  making  abortive  trials.  To  ascertain  the 
nature  and  value  of  the  minerals  of  an  estate  of  any  magnitude,  or  of  one  of  small  sixe 
but  of  peculiar  exterior  organisation,  it  will  always  be  worth  while  for  the  proprietor  to 
have  a  mineral  survey,  ma^,  atod  desa^ptjoh,  made  out  by  a  professional  man. 

3855.  Coal  is  at  present. pfrhapa  the  most  valuable  JBritish  mineral ;  because,  among 
other  reasons^  it  does 'not  iqipeor  to  be  worked  ill  any  other  country  in  such  quantity  as 
to  lessen  by  importation  the,  home  produce.  There  ax^  tlirce  species  of  coal,  the  brown, 
the  black,  and  tlie  uninflammable*  .  To  the  first  belongs  the  Bovey  coal  or  bitumenised 
wood,  found  chiefly  tt  Bov^,  ftear  Bxeter;  tp  the  second  the  slate  coal,  which  includes 
the  pit  and  sca-cooI,'  and  iA  'the  'Jcinds  in  common  use,  and  also  the  canal  coal,  which 
occurs  oniy  occasiofuilly  in  the'<eoal  jAtB  of  Newcastle, 'Ayrshire,  and  Wigan  in  Lanca-r 
shire;  to  the  (htTtT  be!f)tig'thc.l^^cnny  coal,  and  WeUh  pulm,  or  stone  coal,  which  bum 
to  ashes  without  flaming. 

S856L  Tki  indications  qf  coal  hre  d^fftrcni  in  d^fireni  coal  dfstricts>  In  aencnl  the  Mirrace  u  argilUu 
ccous  or  slatj,  and  ttmcQont  commotily  ronxu  ah  accompanying  itratum.  In  some  collieries  near  New. 
castle,  however,  Ihhcstofi6  Is  Wanting;  but  whinstone,  sandstone,  and  others  of  secondary  formation,  are 
present  in  a  great  variety  of  forms. 

-  3S57.  Tke  discootry^coai  it  mmde  hmhoringt  and-  that  opsMtioift-is  generally  perfonned  in  coal  districts 
as  a  guide  for  inking  new  shafts^  By  this  moao^tha .owners  procure  most  essential  data  on  which  to 
pocecd,  being  infl>cn)ait%ofor«hand  of  the  nature  of^  earth,  minerals,  and  waters,  through  which  they 
nave  to  pass ;  and  knowing,  taan  inch  or  s^t  ho#  deep  tie  ctial  lies,  as  well  as  the  quality  and  thicknesa 
of  tho  stratum  bored.    It  is  coitfeSMxlly  cf  n\9  fic«t  importance,  either  to  the  inhabitants  ntp.  disuict  in 


general,  or  to  the  owners  ofHhe  soil  if^  jnitticttta)^  ft(H)e  abl9  to  || 
exist  under  tlieir  soil ;  and  heiwc  wf  find,'  en  eocfufi'V In- the, 
moor,  heath,  or  piece  of  bad  larM,  in  Varts  ^hex6  c«n%4ls0  ^ 
by  ignorant  coaUflnders  to  contam  coan  How  hwin^nMS,  Jbr  1i  _  ^ 
repeating  th^^orles;  %^l(l  us,  tliit  ijU^ty  oT  (;aan  migbv^  dug  a 
had  not  prolM)ite^th«ir  hett^ di«.totVn<-onragi4B.the  ourseijr '-' 
those  of  Sraktu  have  broiifcht  Tb  nghr^Qiidrcd^df  insUtlfccv/v 


^and  work  such  vrtm  dPcoal  aa  may 
rheod,  tfiat  ^ilpost  exery  cbmmon. 
at  on<t  Hiaa  of  other  DecgjlB)ortea 
..«. :. — *^y,jU»*rurMS. 


Birch  alicl  such  rjilnrc^  if  gov 
'scaiiitn,4b«.  'i    jFlarof^s  ci^m 
•boriogs  and^inf 


been  underulcen  on'advieiFin  situatioNk  k  the  sobUlim'^'lttOinr-psctt  «i^  _ 
heavy  and  sametiniet  alntsat  ruinous  exx)ense8  to  the  paroles,  though  ajuaiuwtf  pi 
coal.finders.    These  attempts  a  vcK  si i*tde^  ""  ' 

d85&  Thf  coalfieMa  t*J  Britain  wll  belbund  i 
and  Philips,  and  also  Id  i7dAft/4'//vC;«af^.'^  ^ 

3859.  lAmtstofieCyfiitiJ!^  tui^  jfiding  or  other  st^e,  are  foD^d'ifT'strata  either  on  or 


!o  the^lcini^ed 
te  be  vain. 
Conybeare 


near  the  surfSwe.      At  -a* 


I  aai  miding 
'g/iatlepth  it 


is  seldom  found  wtfrth  while  to  work  them* 


tVhen  stones  of  tfii^klnd  |(-e  Procured  by  uncovering  the««rtj||  and  then  working  them 
out,  they  are  said'  to  M  qtuoridl ;  but  when  a  pit  or  slutft  Js  aunk,  and  the  materials  are 
procured  by  wOi^Bf  ;dn^  around,  they  are  said  to  bo^nined.  .^^^ 
3860.  Grattei,  ekaiki  day,  AmAand  otkfr  loose  matten,  whenVorked  f^Jhe  furftce.  are  said  to 
i  work«U|vm  a  pit,  aDd  htfice Jhe  terms  stone,  quarry,  gravel,  day,  or  roaiCpt  Little  knowledge  of 
^^^  -  ^  -  *  ■  c  discovery  of  gravel  or  marl  j  H^^stiS,  even 4(4ittle  wouM  be  (bund 


be 

efthe 
3861. 
In  quarryinj 
the  wedge, 
irregular  ef 


iple  operation,  and  one  dei 
'  r  layers,  the  work  is  performc« 
lever  \  recourse  being  seldom  1 


than  skill 
igy  by  mcaiSf  of  the  pick. 
,m  iae  'tnore  violent  and 


^ ^_„^ But  for  many  kinds  of  limestone,  and  for  greennbtt^  aAd  MAiH*  bUsting 

with  gunpowder  u  always  resorted  to ;  and  some  of  the  rocks  called  primitive,  such  ls|g:a]iite;  g&eiss,  and 
aienite,  could  scarcely  be  torn  asunder  by  any  other  means.  -''  . 

58681  Tkt  burning  qf  Snu  may  be  considered  as  belonging  to  the  subject  of  quarrying.  Thn  -aeration 
te  performed  in  what  ace  called  draw  liilna,.w  pezpetual  kihu.  Th«s«  should  always  be  close  to  or  near 
the  quarry,  and  aUber  situated  at  a  bank,  or iUmished  with  a  ramp  or  inaUned  plane  pf  earth  Av  carting 
up  the  coal  and  lima  to  th«k  top  oC  the  Jkiln.  Lime-kilns  may  be  built  either  of  stone  or  bridk ;  but  the 
Utter,  as  being  better  adapted  to  atand  excessive  degree*  of  heat,  U  considered  pKefitsable.  the  external 
Ibim  of  such  lcibi«  is  iomctim««  cylindrical,  but  more  gcnejraUy  square.  Tho  inside  ahouUl  be  formed  in 
the  shape  of  a  hogshead,  or  of  an  egg  opened  a  little  at  both  ends  and  set  on  the  smallest ;  being  small  in 
circumference  at  the  bottom,  gradually  wider  towards  the  middle,  and  then  contracting  again  towards  the 
topL  In  kilns  constructed  in  thU  way,  it  is  observed^^irer  coals  are  pecemarr,  in  consequence  of  the 
araat  degree  of  reverberation  which  is  created,  above  that  which  takes  place  in  kilns  formed  in  the  shape 
of  a  sugar-loaf  reversed.  Near  the  bottom,  in  lai;ge  kilns,  two  or  more  apertures  are  made;  these  are 
small  at  the  Inside  of  the  kiln,  but  are  sloped  wider,  both  at  the  sides  and  the  top,  as  they  extend  towards 
the  outside  of  the  buUding.  The  uses  of  these  apertures  are  for  admitting  the  air  necessary  for  supuWing 
the  fire,  and  also  for  permitting  the  libouran  toanproach  wHb  »drag  and  *h*vel  to  diaw  out  thecalcinea 
Ihne  Frwn  the  bottom  of  the  kiln  withhi,  in  some  cases,  a  small  building  called  a  horse  is  rai^  in  the 
form  of  a  wedge,  an*eo  edaattiJctedfcs  ^^  ■**<*'f»**^*JJJf**^.JJf'**y'*5^^ 
pLce  of*iRwhuli?ing  there  ^1mUoI?iaV^  npa'*Ji£??i*^l.Tl'i5*I  ^?"11*  ^?^  ^  5'  ^"."iS Sill'^-Sfr  ^!l  .^' 


building  tiierc  is  an  i^QH  gate  near  the  btAtoro.  which  comes  close  to  the  innide  wall^ 
is  whe5  the  *mt  is  dtjwii.  oUt.  '  WMfcti  fllfklhi  Ifto  be  flWtd,  a  parcel  tff  ftrae 


place   ^^^  , 

teuTat'uiebJit^T^m  tjta  ■layir  ^"d^^iliewa'jaiw  6jwv»i»is|y  bsaho 

'  le  of  a  roan's  flst).  and  so  on  alternately,  ending  with  a  layer  oTcoala,  which  u 


Itieces,  about  xhh  siae  o 


Ss 
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timet,  though  leldom,  corered  with  aodi  or  turf,  Id  order  to  keep  the  heat  m  Intenfe  as  poniUei.  The  flr» 
u  then  lighted  in  the  apertures ;  and  when  the  Umectone  toward*  the  bottom  i»  completely  calcined,  the 
Aiel  being  considerably  exhausted,  the  limestone  at  the  top  subsides.  The  labourers  then  put  in  an  addU 
tion  of  limestone  and  coal  at  the  top,  and  draw  out  at  bottom  as  much  as  thej  find  thoroughly  burned ; 
and  thus  go  on,  till  any  quantity  required  be  calcined.  When  limestone  Is  burned  with  coils,  Arom  two 
bushels  and  a  half  to  three  and  a  half  of  calcined  1  mestone  are  produced  ft>r  erery  bushel  of  coal  used. 

Lime  will,  in  all  cases,  be  most  economically  burned 


13  1/t, 
d 


579 


SatH.  Uenteath  or  Ooiebum  coal  UmcJtUn, 
581 


by  fUel  which  produces  Httle  or  no  smoke ;  because 
the  necessary  mixture  of  the  fUel  with  the  broken 
limestone  renders  it  inqxMsible  to  bring  it  in  contact 
with  a  red  heat,  which  may  Ignite  the  smoke.  Dry 
fUd  must  also,  in  all  eases,  be  more  advantageoua 
than  moist  fUel,  because  In  the  latter  case  a  certain 
quantity  of  heat  Is  lost  in  expeUing  the  moisture  in 
the  form  of  vapour  or  smoke 

S86a  Booter*s  UmeJciln  (Jg.  57%)  is  the  best  of  aU 
forms  that  have  hitherto  been  brought  into  notice  for 
burning  lime  with  coke  or  other  dry  smokeless  Aicl. 
The  kiln  of  this  description  at  Closebum  is  built  on 
the  side  of  a  bank ;  it  Is  circular  within,  thirty.two 
fleet  high  /h>m  the  ftimace,  three  feet  in  diameter 
at  top  and  bottom,  and  seven  feet  In  diameter  at 
eighteen  feet  flrom  the  bottom ;  it  has  cast-iron  doors 
to  the  AieUchamber  (Jig.  5S0.  a)  and         Kon 
ash.pit  (6),  and  a  cast-iron  cap  or  cover         *'°^ 
(Jig.  S19,  e,  d.\  which  turns  on  a  pivot,  , 
and  rests  on  a  curb-ring  fixed  on  the 
top  of  the  masonry  of  the  kiln  {d). 
The  use  of  this  cover  Is  to  prevent  the 
escape  of  more  heat  than  la  necessanr 
to  keep  the  fUel  burning,  for  which  i 
last  purpose  the  cover  has  only  an  *' 
opening  at  top  (4^,  twelve  Inches  in 
diameter.    The  principal  advantage  of 
this  construction  is,  that  venr  little  heat  is  lost,  and 
that  lime  may  be  burned  with  almost  as  little  ftiel 
in  winter  as  in  summer.    Another  advantage,  and 
one  of  considerable  Importance  in  a  country  sab, 
where  a  kiln  Is  not  worked  sometimes  for  two  or 
three  days  together,  is,  that  by  closing  the  orifice 
(tf)  at  top,  and  the  fUrnace  doors  (J^.  58a  a  b)  below, 
the  fire  may  be  kept  alive  for  four  or  five  days.    In 
the  ordinary  descriptions  of  kilns  without  covers^ 
the  fire   is  usually  extinguished  In  twenty-fbur 
hours,  especially  in  the  winter  season.    In  Booker's 
kiln,  one  measure  of  coke  will  burn  fonr  measiirta 
of  limestone.     The  fUel  for  the  limekilns  at  Close . 
bum  is  brought  from  a  distance  of  twenty,  five  miles, 
and  It  is  found  that  one  third  of  the  expense  of  car- 
riage Is  saved  bv  coking  it  at  the  coaUpits.    A  mea- 
sure  of  this  coke  bums  as  much  lime  as  the  same 
measure  of  coal ;  as  when  coal  Is  used  in  the  limcw 
kibi  it  may  be  said  to  be  coked  before  it  has  much 
effbct  on  the  limestone    One  of  Booker's  kilns, 
when  coke  is  used,  yields  nearly  three  fourths  of  iu 
contents  of  well  burned  lime  every  day. 
When  lime  Is  to  be  burned  with  coal  or  smokv  Aiel,  a  form 
invented  by  me  has  been  adopted 
at  Closebum,  which,  fh>ro  a  very 
extensive  experience,  I  have  proved 
to  be  much  superior  to  those  in  com. 
mon  use    This  kiln,  which  may  be 
designated  the  Closebum  coal  lime, 
kiln  {Jig.  £81.},  is  built  in  a  similar 
situation  to  tae  other.     It  is  oval  la 
ground  plao,  both  at  top  (fig.  5H2.), 
and     Dottom 


582 


583 


/f\ 


'.!« 


\i/ 


with 

to  the   fiiel. 
chamber  and 
ash-pit  (fig. 
581.  ej),  and 
an       arched 
oover  to  the 
top  {Jlg.^ 
g),       which 
moves        on 
email  wheels, 
is  drawn   off 
and  on  by  windlasses  (A  A)  and  ha» 
two  small  openings  serving  as  chim. 
neys  for  the  exit  of  the  smoke  {ii). 
The  height  of  the  kiln  U  thirty,  five 
feet :  the  short  diameter  at  the  Aid. 
chamber  is  twenty.two  inches  Ulg.. 
583.);  at  the  height  of  twcntv  feet 
the  short  diameter  hasgraduary  ex. 
tended  to  five  feet  (Jg.  581.},  and 
this  dimension  is  continued  to  the 
top,  where  the  oval  Is  nine  foet  by 
^  five  feet  (Jg.  582.).     As  the  tUeL 

chamber  to  this  kiln  Is  very  broad  in  proportion  to  its  depth,  three  separate  doon  or  openings  become 
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nwr*— ij  C^.SB&)  at  wdl  M  mtnmt^mMB,  te  bm««  ipecdtiT 
and  easily  drawing  out  the  lime.  In  lome  ma,  inatc^dof  • 
movable  cover,  a  permanent  roof  of  masonry  (JU.  B66.)  may  be 
adopted.  Thii  roofthoold  have  proper  openinn  to  admit  the 
supply  of  Ume  and  ftiel,  and  tbow  may  be  doaed^  sfidinff  shut, 
tert  or  hinged  doon t  while,  in  the  roof,  there  •hould  bea  chlm. 
ney  for  the  ewape  of  the  smoke  It  wiU  readily  be  understood, 
that  the  use  of  a  cover,  whether  fixed  or  movabtok  is  chieflyto 
retain  the  heat ;  but  where  the  cover  Is  a  flxed  rtnicture.  and 
sufficiently  large,  something  will  be  nined  by  placing  the  Aiel 
and  limestones  there,  to  be  dried  and  heated  bflbre  they  are 
thrown  into  the  kiln.  Three  flfMii  of  the  conteob  of  the  aoaa. 
bum  oval  kiln  may  be  drawn  out  every  day,  and  when  it  Is  closed 
at  top  and  bottom,  the  fire  will  not  go  out  for  five  or  six  days. 

38ii5.  SmbseouaU  kmprovememtt  dp  Mr,  Menteath  are  thus 
detailed  in  a  letter  to  us  from  that  gentleman,  dated  Peb^  28. 
I89a  » I  now  employ  kilns  of  an  en  shape,  and  also  oval :  the 
ovaUhaped  kilns  are  divided  by  arches  across  the  kih^  descend, 
ina  four  feet  from  the  top  ;  Che  ofajfect  of  the  arches  across  the 
kilns  is  to  prevent  the  sides  of  the  kiln  (Uling  in  or  contracting, 
and  also  to  enable  you  to  fbrm  circular  openings  for  feeding  in 
the  stone  and  coal  at  the  mouth  of  the  klla  Upon  this  irian,  a  kihi 
of  any  length  might  be  constructed  with  numerous  round 
mouths.  In  the  naodel  of  the  kUn  lately  sent  to  the  HighUnd 
Society,  Booker's  conical  cover  may  be  seen  revolving  upon  an 


Societv,  Booker's  conical  cover  may  be  seen  revolving  upon  an 
Iron  ring  placed  upon  the  circular  mouth,  and  *-  ~' 
lid  to  the  cover,  I  am  enabled  to  prevent  the  \ 


Iron  ring  placed  upon  the  circular  mouth,  and  having'plaoed  \ 
lid  to  the  cover,  I  am  enabled  to  prevent  the  escape  of  heat  a 
the  tap,  and  by  cast.iron  doors  at  the  bottom  the  air  is  pre. 


vented  firom 

tkms  the  Ifane-bumer  can  regulate  the 


through  the  kiln  t  so  that  by  these  precau. 

r  can  regulate  the  heat  and  prevent  its  escape 

fbr  several  days,  when  the  fire  wouM  be  extinguished  at  this 


ntits 
.  .  inguished  i 

linthe  oourwofMhours.  This  Is  an  ot^ect  of  great  im- 
portance, as  it  ensMes  yon  to  bum  lime  as  well,  aniT  with  aa 
small  a  quantitv  of  Aid,  in  the  winter  aa  the  summer  season,  and 
to  supply  the  farmer  with  as  well  burned  Ume,  at  any  time  of 
the  year,  which  cannot  be  done  in  the  common  construction  of 
kilns,  open  both  at  top  and  bottom.  When  coke  is  employed  fbr 
burning  lime  during  the  day,  small  coal  should  be  used  in  tha 
evening,  in  order  to  prevent  as  much  as  possible  the  escape  or 
waste  of  heat  during  the  night,  fkwm  the  rapid  circulation  of 
air  through  the  limestone  in  the  kiln  where  coke  is  the  fUel 
^^^^^^^^  made  use  of  fbr  its  calcination :  a  kiln  in  which  coke  Is  the  lUel 

^■■■^^■dtlx^  employed  will  vield  near  a  third  more  burnt  lime  in  a  given  time 
than  when  coal  is  the  fUel,  so  that  coke  may  be  used  occasianally, 
when  a  greater  quantity  of  lime  is  required  in  a  certain  time,  than  usual,  as  It  Is  well  known  to  limc^ 
burners  that  the  process  of  bUrnlDg  is  done  most  economically  when  the  kiln  Is  in  f\ill  action,  so  as 

almost  constantlT  to  have  a  column 
of  fire  fhxn  the  nottom  to  the  top 
of  the  kiln,  with  as  short  Intervalf 
as  possible  in  working  the  kiln. 
Having  fbund  that  limestone  is  mgH 
to  be  vitrified  during  the  process  of 
cakination.  during  stormy  weather, 
from  the  increased  circulation  of 
air  throuch  the  kiliL  which  adda 
much  to  the  heat  derived  firom  the 
lUel  employed,  and  which  experi- 
enced  Ume-bumers  wouM  nave 
diminished,  could  they  be  aware' 
at  aU  times  of  an  occurrence  of 
this  kind.  From  having  expert, 
ence  of  the  bad  eflbcts  of  too  great 
a  circulation  without  properly  pro^ 
viding  against  it,  I  have  reason  to 
believe,  that  having  a  power  to 
throw  in  at  pleasure  an  additional 
quantity  of  air  Into  the  bottom  of 
a  lime.Uln,  that  a  considerable 
saving  of  ftael  necessarv  for  the  cal. 
cination  of  Ume  would  take  place,  and  another  oWect  would  be  gained,  that  of  cooUng  the  linMrtpne  in 
the  bottom  of  the  kiln,  which  frequenUy  reUrds  the  drawing  out  of  the  burnt  Umestone  for  some  hours, 
or  until  the  limestone  is  so  cold  as  not  to  bum  the  wooden  structure  of  carta. 

3866l  In  worHngakUn  with  narrow  drcnlar  tnouUu,  the  stone  and  coal  should  be  ^fA^B*^*'"^ 
so  that  the  workmen  can  proportion  the  l^el  employed  to  the  quantity  of  stones  ^and  it  is  obvious,  that 
the  quantity  of  coal  to  be  used  must  depend  upon  its  rdative  quality,  and  the  hardness  of  the  sUme  to  be 
burnt    If  this  measure  were  adopted  in  kUus  of  any  constracUon,  the  Ume  shells  wouW  be  found  better 

3867.  Two  furnace  door$  are  emptotted  at  the  bottom  of  the  kihis ;  the  upper  one  for  letting  tbrouali 
the  burnt  sheUs  [or  stones],  which  afiows  at  aU  times  thorough  ingress  of  air  into  tlw  bottom  of  the  klin. 
and  fiacUiUtes  the  drawing  out  of  the  lime,  as  it  takes  ofl*the  pressure  of  the  stone  tnm  tapUt  bottom  of 
the  kiln.  The  lower  door  is  for  drawing  out  the  lime  ashes,  which  U  a  clear  gain  to  the  Um»|burner. 
In  the  long  oval  kiln,  which  atlmits  of  being  mode  of  any  length,  the  eyes  or  fire-plsces  are  opPpnw  » 
esch  other,  uiion  the  two  sides,  which  wimiu  of  a  kUn  being  made  ten  or  twelve  feet  wide  at  bottom, 
aiMlt  enables  the  llme-bunier  to  supply  a  very  groat  demand  fkom  the  kiln  daily.  {C  C.  Stman  MentemM,} 
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nf  alkmJtUn and eoki opm  ifig. 517;)  M  for lt» obtect  tp^  ._^ 

lime  and  coke  In  the  same  ,  .  ._ 
ungie  o^athm;  ahd  the  artang^ 
mentt  toeffisct  it  are  at  once  so  simple 
and  fo  complete,  aa  seemingly  to  pre. 
elude  the  capabtlitjr  of  ainjr  material 
inprovoaent  The  economy  of  tke 
procea  ts  likewise  canted  to  the 
greatest  jxissible  degree;  fbr  that 
portion  »f  the  ctal  which  is  sepanucd 
ffirom  it  to  form  coke  is»  by  j|^  cpnu 
bus^n,  rendered  subservient  to  the 
'  buhiing,  o^  the  limestone;  aiid  the 
coke,  owing  to  its  increased  iivUc, 
toeing  pearly,  if  nQt  autte,  as  valuable 
as  coal  in  the  mark^  the  expense  of 
burning  Is  very  much  rediiced. '  Ibis 
kirbi  and  oven  are  raised  oma  flat 
surface,  the  lime  being  raised  by 
means  of  a  Jib  and  crane,  though,  like 
other  kilns,  it  might  be  placed  oti  the 
side  of  a  bank  for  supply  in  the  usual 
manner.  The  kiln  Is  now,  and  bat 
for  some  thne  past  been,  in  full  oiper. 
ation,  at  the  patentee's  Umei>worksiat 
Maidstpne.  lo  districts  where  coal 
Is  dear,  this  win  probiibly  be  Ibotid  a 
Talnabie  improrement ;  but  wkh 
some  descripUons  of  coal  it  is  Im- 
practicable, and  in  all  cases  the  labour 
Will  be  oMiftlderably  inereased.  The 
side  walls  of  this  kilq  {a  a)  *xe  ,four 
feet  thick;  the  iron  bars  at  the  boU 
torn  {bb)  are  drawn  out  when  the 
kiln  is  to  be  emptied.  The  limestone 
is  raised  in  a  box  (tf).  by  means  ofa 
Jib  and  crane  {e) :  when  raised,  the 
Jib  is  swung  round,  and  the  lime.boK 
tilted,  by  which  the  whole  contents 
are  thrown  down  the  shaft  The 
coke  ovens  (//)  may  be  two,  or  a 
neater  or  less  number,  aocordins  to 
the  magnitude  of  the  works.  Tliey 
Are  supplied  with  ooal  through  iron 
doors,  which  doors  have  a  lo^vs  fnd 
narrow  horixontal  opening  in  the 
upper  part  of  them,  to  admit  sufficient 
atmospheric  air  to  produce  combus- 
tion  in  the  inflammable  part  of  the 
coal ;  the  flames  thus  produced  past 
Into  the  lime  shaft,  and  the  flue4  i$^g) 
are  prevented  from  interfering  with 
each  other  by  a  partition  wan  (A). 
*  When  the  kiln  is  char^.  the  epcn. 
ings  in  fhmt  and  beneath  the  iron 
bars  (t'O  are  closed,  as  are  certain 
openings  made  in  the  shaft  (A),  and 
in  the  coke  ovens  (/),  at  co^venifnt 
distances,  for  the  purpose  of  Intro, 
ducing  iron  bars  as  pokers,  to  acceler. 
ate  the  process.  When  the  coal  is 
reduced  to  coke,  it  is  Ukcn  but  bj  a 
long-handM  iron  hoe.  {.Reg.  qfArta 
<mrfScf.vol.iv.  p-fflO.)  '       . 

'  9869.  A  YorkMre  UmeJnln,  (said  to  bp  a  very  good  one),  for  burning  H»ejJ»J|;  cojl  °' «r®'i*_ffSI 

described  in  the  Af«:A«.to'  «ay««lsi* :«« .Bottom  l»rt,  wheje  the  Ume  1-J~wn^^^^^ 

elahteen  inches  dlamcterj 

dut  off)  to  about  one  ' 


cylindrical  to  the  top ; 

dn  a  place  to  build  such  a  j^m,  «•«  •»»;  «•  »  .i-h  "«»  "*»  •"*»  »"  ■«  " — '.—"i-iriy  :.*  ..i«:,t„»»  ^s»«„  , 
The  workmen  begin  by  excavating  a  large  hole  in  the  place  where  it  is  to  be  erected,  of  »""««"*  "J^^ 
sions  to  bury  tbe^k  part  of  it  in  the  ground.  In  building  up  the  kUn,  there  are  two  wal>»  carried  up  j 
the  space  betwixt  them  is  flUed  with  small  rubble,  to  keep  in  the  heat,  and  next  to  the  inner  walllhe 
kiln  has  a  lining,  about  a  foot  or  half  a  yard  in  width,  of  a  slaty  gritstone  that  will  stand  heat  well  When 
the  linlny  wants  repairs  or  renewing,  the  wall  behind  it  keeps  the  rest  of  the  materials  ttom  falling  in. 

3870.  iflnJi  toiw  im  Lam.  Wliere  fUel  is  abundant,  lime  may  be  burned  in  heaps,  m  in  charring 
%ood,  or  in  clumps  likebricks.  The  fuel  is  intermixed,  and  the  whole  covered  with  turf  or  mud,  m  which  • 
,  a  few  holes  are  pierced  to  admit  the  passage  of  the  smoke.  «^  .    ,  .w  ^ k*.:»^  • 

•  S87I.  Machines  for  pounding  UmesUme  have  been  erected,  but  the  effbct  of  the  powder  so  <»t*"»w, 
both  as  a  manure  and  for  cement,  is  so  much  inferior  to  that  of  burnt  lunc,  that  they  have  long  since  been 
generally  laid  aside: 

*  S872.  Salt  is  procured  from  rocks,  springs,  and  from  the  sea.  In  Chester,  parti- 
cularly in  the  neighbourhood  of  Northwich,  the  salt  vrorks  are  very  extensive.  Great 
quantities  are  got  in  the  solid  form,  but  not  sufficiently  pure  for  use.  In  tliis  state  it  is 
conveyed  from  the  mines  to  the  Cheshire  side  of  the  river,  nearly  opposite  to  Liverpool. 
It  is  at  this  place  dissolved  in  the  sea-water,  from  which  it  is  afterwards  separated  by 
evaporation  and  crystallisation.  There  are  also  in  the  same  district  salt  works,  at  which 
tlie  salt  called  Cheshire  salt  is  extracted  from  brine.  These  works  arc  described  very 
intelligibly  by  Dr.  Holland,  in  The  Report  of  Jgriculture  for  the  Cowiti^  of  Cheshire. 
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Coiiaidet«b1e  salt-works  are  canied  -oA-  itt^  SMtlandy  and  in  tha  nortiiani  ooimtlfia  of 

England  on  the  seft-coast,  by  the  evaporation  of  sea  w^ier.  At  Lymington,  in  Hampaliire, 
the  fte»-water  is  evaporated  to  one  sixth  of  the  whole  by  the  action  of  the  sun  and  air. 
The  works  in  which  the  sea  water  is  heightened  into  brine  are  called  sun^works,  or  out- 
works. These  are  constructed  on  a  flat  down  or  oozy  beach,  within  a  mole,  wliich  is 
raised,  if  necessary,  to  keep  out  the  sea ;  tliere  is  a  large  reservoir,  or  feeding  pond, 
communicating  with  the  sea  by  a  sluice,  an^l  adjoining  to  this  reservoir  a  long  trench, 
parallel  to  which  there  are  several  square  ponds,  called  brine  pots,  in  wliich  the  water  is 
evaporated  to  a  strong  brine,  and  afterwards  it  undergoes  an  artificial  evaporation  and 
purification  in  boilers. 

3873.  The  metal&ffroui  ore$  or  $tone$  should  never  be  sought  after,  but  in  consequence 
of  the  best  advice  and  most  mature  consideration.  "  Few,**  Marshal  observes,  *<  have 
made  fortunes  by  mines,  and  many  have  been  ruined  by  them.'*  Should  a  man  of  lax|{e 
landed  property  discover  a  productive  mine  on  his  estate,  he  offers  him  «  two  words  of 
advice.  The  first  is,  not  to  work  it  himself.  A  gentleman  among  miners  is  a  pigeon 
to  be  plucked.  Rather  let  the  man  who  finds  himself  involved  in  such  a  predicameiit 
adopt  the  Corni»l)  practice,  and  stipulate  to  take  a  proportional  part  of  the  ore  which  noay 
be  raised  :  according  to  tlie  productiveness  of  the  mine,  and  the  expense  of  working  it, 
jointly  calculated.  The  other  is,  not  to  break  in  upon  the  princijHil,  or  gross  sum, 
which  arises  from  a  mine.  If  the  estate  is  encumbered,  remove  the  encumbrance: 
if  not,  increase  ita  size,  or,  in  any  other  prudent  way,  secure  the  interett  of  the  gross 
produce  of  tlic  mine,  and  tlius  defy  the  evil  effects  of  its  failure;  for  no  mine  it 
inexkausiibk/* 


Chap.  VIII. 
EstabUahmetU  cf  Fitherieu 

3874.  Fuherki  may  be  arranged  as  marine,  river,  lake,  and  pond  fisheries ;  the  first 
being  oi  the  greatest  importance  to  this  and  every  country. 

SfCT.  I.     Marine  Fisheries* 

3875.  ^  The  imporlance  of  improving  the  marine  fisheries  to  an  insular  country,  like 
Britain,  is  sufiBciently  obvious.  By  their  augmenting  the  quantity  of  food,  there  would 
necessarily  result  a  reduction  in  the  prices  of  all  the  necessaries  of  life ;  the  condition  of 
the  labouring  poor,  the  artificers,,  and  tradespeople,  would  as  necessarily  be  improved: 
they  would  not  only  be  the  means  of  rearing  and  supporting  a  bold  and  hardy  race  a£ 
men  for  the  defence  of  the  sea-coast,  but  also  of  creating  a  nursery  of  excellent  seamen 
for  the  navy  in  time  of  war,  and  of  giving  them  employment  when  peace  may  render 
their  further  services  unnecessary.  If  the  fisheries  fiouribhed  to  that  extent  of  which  they 
appear  to  be  capable,  every  seaport  town  and  little  village  on  the  coasts,  or  on  the 
banks  of  the  creeks  and  inlets,  would  become  a  nursery  of  seamen.  It  was  thus  in 
Holland,  where  tlie  national  and  natural  advantages  were  very  inferior  to  those  of  Great 
Britain ;  for  it  is  well  observed,  in  the  report  of  the  Downs  Society,  that  Holland  does 
not  produce  timber,  iron,  or  salt,  all  of  which  are  essential  to  fisheries,  and  all  the 
natural  produce  of  Great  Britain ;  that  Holland  has  no  herrings  on  her  own  coast,  while 
the  coasts  of  our  island  abound  with  them  and  other  fUh,  at  different  and  at  all  seasons 
of  the  year,  so  that  there  arc  few,  if  any,  months  in  which  shoals  of  this  fish  in  particular 
are  not  found  on  some  part  of  our  shores ;  and  that  her  population  is  under  3,(XX>,0(X), 
while  ours  amounts  to  about  18,000,000,  giving  to  our  fishermen  six  times  the  consump^ 
tion  of  a  home  market  that  the  Dutch  have.  With  all  the  impediments  to  an  extended 
use  of  fish  in  the  home  market,  and  notwithstanding  the  established  character  whidi  the 
Dutch  fi^  have  always  borne  among  foreign  nations,  it  is  consoling  to  find  that  the 
British  fisheries  are  generally  in  a  progressive  state  of  improvement,  and  more  particularly 
that  most  important  of  all  their  branches,  the  herring  fishery. 

Sfne.  The  rapid  progress  qf  the  herring  Jlsherp  showi  that  there  te  no  art  or  mystMv  in  the  catcbloc 
and  curing  of  berriogs  that  the  English  cannot  acoompUah  as  well  aa  the  Dutch,  which  u  Airtber  proved 
by  the  bucccmAiI  experiment  made  t»y  the  Downs  Society  of  fishermen ;  in  the  report  of  whose  proceed- 


ings  it  is  stated,  that  herrings  bad  been  taken  within  the  Cinque  Ports  of  a  quality  so  nearly  resembling 
the  deep  sea  flsh,  that  they  were  cured  and  sold  as  the  best  Dutch  herrings.  The  progressive  increase 
of  the  herring  fishery  is  confined  to  Scotland ;  the  quantity  brought  under  the  inqiection  of  the  officers 


in  England  amounts  not  to  one  twenty-second  part  of  the  whole,  while  the  flourishing  little  town  of 
"Wick  alone  ftimisbe*  nearly  one  fifth.  But  the  most  extraordinary  increase  is  that  which  has  takelk 
place  in  the  ncighbouriog  county  of  Sutherland.  Till  a  few  years  past,  the  people  of  this  county  were 
contented  to  hire  themselves  aa  fishermen  to  the  adventurers  of  wick.  In  1814,  they  attempted,  with 
the  aid  and  eocouraffcment  of  the  Marquis  of  Staflbnt,  a  fishery  on  their  own  account,  and  the  mouth  of 
the  Helmsdale  was  fixed  upon  as  the  station.  A  storehouse  and  curinghouse  were  here  erected  :  the  boats 
:were  aaaned  by  the  people  brought  ftom  the  mountains  and  the  interior  of  the  country.    Every  thing 
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wai  new  to  tbev  in  the  cnDlojrnent  ia  wbkA  tbejr  vMrealmit  to  engage.  Tbo  fishing  ooiinn«iu;ed  on  ifie 
fiUth  of  July,  and  ended  on  the  3nl  of  September,  1814 ;  and  the  four  boab  won  respectively  I05i.  3$.,  ^.  b., 
9GL  St..  and  148A  St.  They  were  manned  by  four  men  each,  lo  that  they  made,  on  an  average,  rather 
.more  than  fHL  a  man.  In  1815,  the  number  of  boats  emplored  amountad  to  fifty,  almoct  entirely  manned 
bj  SutherLmd  men ;  and  the  number  of  barrds  caught  and  repacked  exceeded  4,000,  chiefly  gutted.  In 
1817,  thi«  flihery  gave  employment  to  about  3,000  tenants,  17  coopers,  and  190  women.  In  1818,  70 
coopers,  590  womeo,  700  men,  liH)  boato ;  and,  in  the  present  year  (1819).  the  quantity  caught  and  cured 
at  Helmsdale  amounts  to  no  leas  than  2S^6  barrels,  besides  upwards  of  100,000  cod  awl  ling.  While 
the  herring  fishery  is  making  these  rapid  strides  in  the  Highlands  of  Scotland,  the  ancient  town  of  North 
Yarmouth,  which  owes  its  existence  to  the  horing  fishery,  and  in  the  time  of  Edward  III.  had  an  act 
usually  called  **  The  sUtute  of  herrings,*'  passed  in  iu  Ikvour,  for  the  regulation  of  its  herring  fair,  now 
exhibito  only  the  small  number  of  10S9  barrels.  — See  an  Essay  on  the  Migration  and  rood  of  the 
Herring^  by  J.  F.  Denovan,  Esq.,  in  the  Farmtr^s  MagcaUne  (vol  xxvl  p.  ISS.)  See  also  art  Salmon,  in 
Part  111.  Book  VI L 

8877.  Tke  cod  or  wkiufithery,  including  haddocks,  whitings.  lin&  skate,  halibut,  flounders,  &c  may 
be  reckoned  next  in  importance  to  the  herring  fishery.  The  whole  extent  of  sea,  firum  the  neighbourhood 
of  the  Orkney  and  SheUand  isLmds  to  IceUind  on  the  one  hand,  and  to  the  coast  of  Norway  on  the  other, 
and  along  the  eastern  and  western  shores  of  Scotland  to  the  Flemiah  banks  on  the  easti  and  the  coast  of 
Irebind  on  the  west,  may  be  considered  as  one  great  fishing  domabi,  over  which  the  different  species  of 
the  cod  genus  are  most  plentifully  dispersed ;  as  are  also  turbot,  skates,  soles,  haddocks,  and  whitings. 
These  fish,  which  constitute  collectively  what  is  usually  caUed  the  white  fishery,  isurround,  as  it  were, 
the  whole  of  North  Britain,  and  give  to  that  portion  of  the  united  kingdom  advantages  which  its  soothcm 
D^ghbours  cannot  boast  oC 

»7&  Tke  turhoi  fishery  Is,  perhaps,  that  alone  in  which  neither  the  Scotch  nor  the  Enrilsh  are  as 
successAil  as  the  Dutch.  The  turbot  fishery  begins  about  the  end  of  March,  when  the  Dutch  fishenaeii 
assemble  a  few  leagues  to  the  south  of  Schevding.  As  the  warm  weather  approaches,  the  fish  gradually 
advance  to  the  northward,  and  during  the  months  of  April  and  May,  are  found  in  great  shosXi  on  the 
bank  called  the  Broad  Fourteens.  Early  in  June,  they  have  proceeded  to  the  banks  which  surround  the 
small  island  of  Heliaoland,  off  the  mouth  of  the  Ebe,  where  the  fishery  continues  to  the  middle  of  August, 
when  it  terminates  for  the  vear.  The  mode  of  taking  turbot  is  as  follows :  —  At  the  beginning  of  the  season, 
the  drag  net  is  used,  which,  being  drawn  along  the  banks,  brings  up  various  kinds  of  fiat  fish,  as  soles, 
plaioe,  thombacks,  and  turbots ;  but,  when  the  weather  has  driven  the  fish  into  deeper  water,  and  upon 
banks  of  a  rougher  surAice,  where  the  drag  net  is  no  longer  practicable,  the  fishermen  have  then  recourse 
to  the  hook  and  line.  Each  line  extends  from  one  to  nearly  three  miles  in  length,  and  is  armed  with  six, 
seven,  or  eight  hundred  hooks,  fixed  to  at  a  dlstanoe-of  several  yards  from  each  other.  To  keep  thcss 
long  lines  properly  stretched,  and  prevent  their  being  carried  away  by  the  tide,  heavy  masses  of  lead  in 
some  places,  and  small  anchors  in  others,  are  attached  to  them,  'fhe  hooks  are  baited  with  the  comBu>n 
smelt,  and  a  small  fish  resembling  the  eeL  called  the  gore  bilL  Though  very  considerable  quantities  of 
this  fish  are  now  taken  in  various  parts  or  our  own  coasts,  firom  the  (hrkneys  to  the  Land's  End,  yet  a 
preference  is  given,  in  the  London  market,  to  those  caught  by  the  Dutch,  who  an  supposed  to  have 
drawn  not  less  than  80,000£.  a  vear  tot  the  supply  of  this  market  alone ;  and  the  Danes  fk-om  lj2,000£.  to 
15,000<L  a  year,  for  sauce  to  thu  luxury  of  the  table,  extracted  from  about  one  million  of  lobsters,  taken 
on-tbe  rocky  shores  of  Norway ;  though  our  own  shores  are,  in  many  parts,  plentiftiUy  supplied  with  this 
marine  Insect,  equal  in  gdbdness  to  those  in  Norway. 

387a  The  mackerel  fishery  is  chiefly  carried  on  off  the  coast  of  Suflblk  and  other  southern  counties'; 
the  season  generally  lasts  about  six  weeks  in  May  and  June,  and  during  which  time  fish  to  the  vahie  of 
lOjOQOe.  or  upwards,  are  caught  off  Suffolk  alone.    {Cmsnty  Report.) 

3880.  Solest  gurnets,  John  dories,  the  red  mntUet,  and  other  species,  are  also  caught  off  the  southern 
coasts ;  and  when  the  catch  is  greater  than  can  be  disposed  of.  they  are  salted  and  dried. 

S881.  The  stkklebaek  is  caught  in  immense  quantities  in  the  Lynn  river  about  once  in  seven  yean, 
and  is  purchased  finr  manure  at  the  rate  of  6(1.  or  8<t  a  busheL 

3882.  The  pilchard  fishery  is  carried  on  extensively  on  the  eoast  of  Cornwall.  Enormous  multitudes 
of  those  fish  are  taken  on  the  coast  of  Devonshire  as  well  as  Cornwall,  between  the  months  of  July  and 
September  induslve,  when  the  whole  line  of  coast  presents  a  scene  of  bustle  and  activity.  The  fish  for 
foreign  export  and  winter  consumption  are  laid  upon  shore  in  large  stacks  or  piles,  with  layers  of  salt 
between  each  row ;  here  they  are  suflhred  to  He  for  twenty  or  thirty  days,  during  which  time  a  vai^ 
discharge  of  pickle  mixed  with  blood  and  oil  takes  fUsux,  all  of  which  is  carcAally  caught  in  i^U  and 
preserved  for  manure,  which  is  eagerly  purchased  by  the  nirmer  and  carried  away  m  caaksw  It  is  said 
that  every  plkhaid  will  dress  and  richly  manure  one  sqtuure  foot  of  ground  The  fish  arc  then  careAilly 
washed  with  sea  water,  dried,  and  packed  In  horsheads,  in  which  state  they  are  sent  abroad.  The  average 
value  of  jrilcharda  taken  in  one  year  in  Cornwall  is  supposed  to  be  from  50,OOOL  to  60,600/. 

3883.  Lobsters,  crabs,  cratt;fish,  shrimps,  prawns,  ife,  are  caught  generally  on  the  south  and  cast  eoas^ 
but  especially  on  the  south  and  in  the  Channel  The  SciUv  Islanda  and  the  Land's  End  abound  in 
lobsters,  and  crabs  are  to  be  fbund  on  most  parts  of  the  British  shores. 

3884.  The  oyster  Is  to  be  found  on  most  of  the  rocky  shallows  on  the  east  and  south  coasts  of  Britain  and 
Ireland.  The  most  remarkable  circumstance  attending  this  fishery  is  the  feeding  or  nursing  of  the 
oysters,  which  is  almost  exdusivelv  practised  in  Essex.  It  has  been  tried,  it  is  said,  in  the  mouths  of  the 
Seine  and  some  other  rivers  of  France,  without  success.  Hie  oysters  are  brought  from  the  coast  of 
Hampshire,  Dorset,  and  other  maritime  countie^  even  as  far  as  Scotland,  and  laid  in  the  beds  or  layings  in 
the  creeks  joining  those  rivers.  The  number  of  vessds  immediatdy  employed  in  the  dredging  for  oysters 
are  about  900^  from  twelve  to  forty  or  fifty  tons  burden  each,  employing  from  400  to  500  men  and  boya. 
The  quantity  of  oysters  bred  and  taken  in  Essex,  and  consumed  annually,  mostly  in  London,  is  supposed 
to  amount  to  14,000  or  15^000  bushels. 

SxcT.  II.    Sioer  Lake,  and  other  Inland  Fisheries. 

S885.  The  onfy  inland  Jisl^  if  any  importance  h  that  of  the  Btlmaa*  Salmon  fisheries. 
Marshal  observes,  are  *'  copious  and  constant  sources  of  human  food ;  they  rank  next  to 
agriculture.  Ttiey  have,  indeed*  one  advantage  over  every  other  internal  produce :  their 
increase  does  not  lessen  other  articles  of  human  sustenance.  The  salmon  does  not  prey 
on  the  produce  of  the  soil,  nor  does  it  owe  its  size  and  nutritive  qualities  to  the  desmic- 
tion  of  its  compatriot  tribes.  It  leaves  its  nadve  river  at  an  early  state  of  growth ;  and, 
goinff  even  naturalists  knew  not  where,  returns  of  ample  size,  and  rich  in  human 
nourishment;  exposing  itself  in  the  narrowest  streams,  as  if  nature  intended  it  as  a 
special  boon  to  man.  In  every  stage  of  savageness  and  civilisation,  the  salmon  must 
have  been  considered  as  a  valuable  benefkction  to  this  country."  This  fish  being  rarely 
caught,  except  in  estuaries  or  rivers,  may  be  considered,  in  a  |;reat  degree,  as  private 
property ;  and  it  nwy  therefore  be  presumed  that  the  fishery  is  conducted  to  the  groitest 
possible  extent  and  advantage.     From  tlie  extremity  of  the  Highlands,  and  firom  the 


Book  IL  FNLAND  FISHERIE&  «81 

Orkney  and  Shetland  Idands,  these  fish  are  sent  up  to  the  London  nuorket  in  ioe )  and 
when  the  season  is  at  Us  height,  and  tlie  catch  more  than  can  be  taken  off  hand  iresh, 
ihey  are  then  salted,  pickled,  or  dried,  for  winter  consamption  at  home,  and  for  the 
foreign  markets.  Perhaps  the  fishery  of  the  Tweed  is  the  first  in  point  of  the  quantity 
caught,  which  is  sometimes  quite  astonishing,  several  hundreds  being  taken  at  a  single 
draught  of  the  net 

S886.  The  adman  as  iiw  are  caught  are  packed  in  ice,  and  sent  away  in  vessels  well 
known  under  the  name  of  Berwick  smacks.  Formerly  it  was  all  pickled  and  kitted,  after 
being  boiled,  and  sent  to  London  under  the  name  of  Newcastle  salmon  ;  but  the  present 
mode  has  so  raised  the  value  of  the  fish,  as  nearly  to  have  banished  this  article  of  food 
from  the  inhabitants  in  the  environs  of  the  fishery,  except  as  an  expensive  luxury.  Within 
memoryi  salted  salmon  formed  a  material  article  of  economy  in  all  the  fium-houses  of 
the  vale  of  Tweed,  insomuch  that  in-door  servants  often  bargained  that  they  should 
not  be  obliged  to  take  more  than  two  weekly  meals  of  salmon.  It  could  then  be  bought 
at  2j.  the  stone,  of  nineteen  pounds'  weight ;  it  is  now  never  below  12f.,  often  S6<.,  and 
sometimes  two  guineas. 

a687.  nta  reject  to  tie  improvement  ^  aalm^nJUkeriee,  admitting  that  the  indiTidual  fish  which  are 
fared  in  any  river  iostinctivdjr  return  to  the  same  from  the  sea,  the  most  obvious  means  of  increase  in  any 


particular  river  is  that  of  suffering  a  sufllcient  number  of  grown  salmon  to  go  up  to  the  spawniog  grounds ; 

..         ^..    ..  ^^^  mkT guarding  the  inCuit  shoals  in  th^ passage  thence  to  the  ocean.    Even 

„ jh  are  brad  within  the  British  blands,  ana  escape  the  perils  that  await  them, 

return  to  these  islands,  it  is  surdy  a  aaatter  of  some  importance^  viewed  in  «  public  light,  to  increase  and 


»  up  toward  the  spawning  g 

,  ,  jntfy,  no  one  day  in  the  y«     

properly  fixed  by  law  to  ^ve  them  tne  passage  up  riven  in  general.    Perhaps  every  river  of  the  isUnd 
should  have  ito  particular  dav  of  ttberation,  which  ought  to  be  some  weeks  before  the  known  doae  of  the 


admitting  that  those  which  are  bred  within  the  British  blands,  ana  escape  the  perils  that  await  thei 
return  to  these  islands,  it  is  surdy  a  aaatter  of  some  importance^  viewed  in  «  public  light,  to  increase  au^ 
protect  the  breed.    It  u  a  well  ascertained  fact,  that  salmon  pass  up  toward  the  spawning  grounds  of 
different  rivers  at  diArent  seasons  or  times  of  the  year ;  consequently,  no  one  day  in  the  year  can  be 

vet*        -  .     A    .  .        ... 

davc 
.  .         t  season  in  a  given  river. 

S88&  Jn  a  dryteaaom,  and /or  wamt  qf  Jloed  viaUr  toasdst  them  in  their  extraordinary  efibrts  toodn 
the  higher  branchlets  of  %  river,  the  salmon  will  spawn  in  ito  lower  deeper  partu  But  here,  it  is  probable^ 
few  ortheir  progeny  escape  the  voracity  of  fish  of  prey,  which  inhabit  deep  watersi  While,  in  the  shaL 
low  pebbly  streams,  at  the  heads  of  which  they  delight  to  lay  their  spawn,  the  infknt  shoal  is  free  f^om 
danger ;  and  it  is  for  this  security,  no  doubt,  that  the  instinct  of  the  parenU  leads  them  to  the  greatert 
attainable  height,  at  the  peril  of  their  own  Hyta.  Thus  fsr,  as  to  the  protection  of  the  parents,  and  their 
infant  spawnlingaj  it  now  remains  to  guard  these  ftom  thek  native  streamleto  to  the  sea. 

S889L  Vu  enemiet  qfjfotmfMoimonuta  fish  of  prey,  as  the  {rfke,  and  trouta  of  sisej  both  of  which  ought 
to  be  considered  as  vermin,  m  livcn  down  which  samleto  are  wont  to  pass. 

38S0L  The  keroH  Is  another  destructive  enemy  of  young  salmon,  especially  in  the  higher  branches  of 
nvcTB ;  yiA  we  see  these  common  destroyers  nursed  up  in  heronries.  But  more  wisely  might  the  oormo. 
rant  be  propagated  and  protected.  The  heron  is  tenfold  awre  destructive  of  fresh- water  fish,  than  is  the 


S891.  The  otter  is  a  well  known  enemv  to  fish,  but  more  to  to  grown  salmon  than  to  their  young. 
""^    "^A^  aitf/rr  is  a  species  of  vermin    "'"  *  "^  .-^.--.— -^.-       ..  . 

„     Inor  floodSL  when  the 

IomA  orsahnonr^rbe  neTfisher  is  stiU  more  mischievous.    But  most  oiP  all  thie  miller,  who  takes  tbeni  hi 


9898.  The  tauter  is  a  species  of  vermin  which  is  much  more  injurious  than  the  otter  to  young  si 
luring  minor  floods,  when  the  young  **  fry  "  are  attempting  to  make  their  escape  downward  to  t 
the  anoler  counto  his  victims  by  the  score ;  and  might  boast  of  carrying  home,  in  his  wicker  basket,  a  boat 


JBSSl  The  porpoieet  tiie  most  audacious  marineanimal  of  prey  in  northern  latitudes,  is  said  to  be  a  great 
devoarer  of  salmon  and  other  fiab  on  the  sea^coast,  and  in  narrow  seas  and  estuaiiea.  It  is  asserted  by 
those  who  have  had  opportunities  of  ascertaining  the  fact,  that  they  not  <mly  destroy  salmon  in  the  naii 


Us  mill  traiM,  by  the  bushel,  or  the  sack,  at  once 

JBSSl  n  ■     ■        '     ■   

devoarer  c 

those  who 

row  seas,  and  open  esUuniea,  but  that  they  haviTbeen  seen  guarding  the  mouth  of  a'river,  in  the  salmon 
season,  and  destroying  them  in  aumbera,  as  they  attempted  to  enter.  If  these  are  fhcts,  it  might  be  worth 
while  ibr  the  proprietors  of  flsheriss,  or  perhaps  government,  to  oflfer  rewards  for  catehing  this  animal,  and 
thus  lesaea  their  number,  on  the  same  prindplM  as  wolves  were  extirpated.  The  author  of  The  Britith 
Nahwatist  alBrma,  from  bis  own  experience,  that  the  seal  is  very  easily  rendered  as  docile  and  affectionate 
as  the  4log,  and  that  it  might  be  rendered  as  useful  to  man  in  fishing,  as  the  dog  is  in  shooting  and 
bunting;. 

S891  ^AwflpisefvmJkUltofMjbnwetf  Mi9  a  lan^  the  present  supply  of  sahnoDCouU  be  doubly 
vantage  to  the  community  would  be  of  some  imiwrtance.  When  we  see  the  great  disparity  of  the  fupply, 
between  the  rivers  of  the  north,  and  those  of  the  south,  of  this  island,  it  might  not  be  extravagant  to 
imagine,  that  the  supply  from  the  river*  of  EngUnd  might  be  made  five  or  ten  times  what  it  Is  at  present 
One  of  the  first  steps  towards  r^gulatioos  of  this  nature  is  to  endeavour  to  ascertain  the  caases  of  this 
disparity,  and  to  drofit  by  such  as  can  be  subgeoted  to  human  foresight  and  control  Accurate  exa. 
ttinatioos  of  the  Tay,  the  Tweed,  the  Tkent,  and  the  Thames,  would,  perhaps,  be  found  adequate  to  this 


3895.  There  are  various  mcdee  (f  taking  salmon,  some  of  which  may  be  mentioned| 
though  it  is  foreign  from  our  plan  to  enter  into  the  art  of  fishing,  which  is  practised  bj  a 
distinct  class  of  men,  created,  ar  it  may  be  said,  more  by  cbcumstancps  than  reguJav 
apprentioeship  or  study.  The  situations  in  which  saknon  first  attract  the  particular 
attention  of  fisheraien,  are  narrow  seas,  estuaries,  or  mouths  of  rivers ;  in  which  they 
remain  some  time^  more  or  less,  probably,  according  to  their  states  of  Ibrwardness  with 
respect  to  spawning ;  and  in  which  various  devices  are  practised  to  take  them. 

5896.  In  tkewtde  eetrnmy  f^  Sotufop  FHth,  which  separates  Cumberland  and  Dumfrleashir^  severst 
Ingenious  methods  are  practised,  two  of  whicii  are  entitled  to  pavticuUr  notice  here.  Besides  the  open 
channels  worn  by  the  EU,  the  Eden,  and  other  rivers  and  brooks  that  empty  themselvet  into  this  com. 
men  estuary,  the  sands,  which  compose  its  base  and  are  left  dry  at  low  water,  are  formed  into  ridges  and 
vmUeys,  by  the  tides  and  tempestuous  weather.  The  lower  ends  of  these  valleys,  or  ihlse  channels,  are 
wide  and  deep,  opening  downward  towards  the  seaj  their  upper  cods  grow  narrower  and  shaDower, 
terminating  in  points,  at  the  tope  of  the  sand.banksL  As  the  tide  flows  upward,  the  sahnon,  either  In 
•earch  of  ibod,  or  the  channel  of  the  river  to  which  they  are  destined,  enter  Oiese  vallevs  or  *«  faOces :  '*  but 
finding,  on  the  turn  of  the  tide,  that  their  passage  fiuther  upward  is  stopped,  they  naturaUy  return  with 
It  itttodeep  water ;  where  they  remain  until  the  next  tide.  The  manorial  proprietorB  of  these  sand-banks 
having  discovered  this  fhct  have^  tnm  time  tanmemorial,  run  Hues  of  neto,  durins  the  fishing  season, 
acnns  the  lower  ends  of  thsM  Ukcs  or  valleys,  halfamUe,  or  more,  perhaps,  In  widtb;  the  neto  bemg 
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•uipeaded  in  focfa  a  manner,  that  they  are  lifted  ttam  the  ground  by  the  current  of  the  tide  In  lloiHDf 
upward ;  fo  that  the  fish  find  no  difficulty  in  passing  beneath  them  into  the  lake :  but,  on  the  tide's  turn, 
lug,  their  lower  edges  fkll  down  close  to  the  WtA,  and  eff^ually  prevent  the  salmon  Arom  retreat- 
ing. They  are,  in  consequence,  left  dry,  or  in  shallow  water,  and  are  easily  to  be  taken,  l>y  hiudreds,  per. 
haps,  at  once  .  ,  \ 

S8ffl.  The  other  remarkable  methoS,  whidh  !s  practised  in  theTrith  of  Solway,  is  founded  on  a  wdl. 
"known  habit  of  salmon,  when  they  first  make  the  land,  and  enter  into  narrow  seas  and  estuaries,  to  keep 
muchaloB^  the  sheMt  M  tUMut nt/ixiUkvi  to  bit,  with  g#efl«6rcer<alaty,  their  naUre>rtTerty  to  nib  off 
tho  mivtin  «tHh  whjpb,-ip  asnera^.  theor.are  move  ov  lesa  inQ»ted«  when  xhej  rBtum  Pkhx  Uunmreaa  i  ot 
to  seek  for  food.  Thfs  method  of  taking  salmon,  if  not  a  modem  invention,  has  recent^  l>een  raisea  to 
its  prefenrde^reb  bf  perfection,  by  an  etiterptrisin^  sshnon  flther  and  fkhnet'in  the  taeighbou/bood  of 
Annan ; .  who  has  turned  )t  i»  great  prollt  At  m  short  distance  below  the  sttootb  of  the  river  Anuaiv  be 
has  run  out  a  long  Hne  of  tall  net/ence^  several  hundred  yards  in  length,  aod  somewhat  pbliquely  ^hm  the 
Khe  6f  the'lhore,  vnth  whtdh  it  mikes  an  acute  angle,  ahd  closes  in  with  it,  at  the  upper  end :  thus  form- 
In^,  in  eiRiot,  to  avtifleial  lake ;  one  side  ef  whioh  is  tDfr be»ih,  the  dth^  the  net  fmcei  The  lower  end 
is  ir«en)otiplyiKUi»rf)fdit^th.nBtspf  amore  trapilikje  oeQsti;ii«t>on,than  thaw  which  are  in  use  fornatnrai 
lakes  i  In  which  fish  are  found  to  lie  more  quietly,  until  the  turn  of  the  tide.  In  this  immense  trep,  gr^ 
cfuantitles,'  nM  oTealmoH  only,  but  of  cod,  ling,  soles,  and' other  w^it^  fish  are  taken.  Marebal  knows  no 
place  in  the  island  where  sea  fishing,  for  salmon,  can  be  studied  with  so  much  profit  as  on  the  shore*  of 
Annandala 

3898.  Afver  fishing  for  $almon  Is  chiefly  done  with  the  seine,  or  long  draught  net,  the  construction  ^nd 
use  df  whioh  are  universally  known.  In  rivers  liable  to  frequent  and  great  changes  of  depth  and  strength 
i^cuieeat,  by  reason  of  tides  and  floods,  it  ia  desirable  to  have  net*  of  difibrent  textures,  as  well  as  of 
diffbrpnt  depths  :  as,  one  of  the  construction  best  adapted  to  the  ordinary  state  of  the  water,  and  to  the 
tize  Of  the  nth  that  frequent  it  (salmon  peels,  trouts,  mullets,  and  other  small-sized  fish  are,  in  some  rivers, 
oatnmonly  taken  with  saloiDn} ;  and  another  with  more  depth, and  wider  meshes,  to  be  used  during  high* 
water  avd,  strong  currents,  when  the  larger  salmon  do  not  fail  to  hasten  upward :  and  the  same  strength, 
of  hands  which  is  kble  to  draw  a  close  net  on  it,  can  work  a  deeper  one  with  wider  meshes.  In  wide 
rivers,  with  flat  shores,  a  variety  of  netr  are  required  of  diflVrent  lengths  as  well  as  depths,  to  siiit  cv'ery 
helf  ht  and  width  of  the  water. 

^U9.  In  rivers,  traps  are  set  for  salmon.  The  most  common  device  of  this  kind  Li  the  weir,  pi;  salmon 
leap;  namely,  a  tall  dam  run  across  the  tlver,  with  a  shiice  at  one  end  of  It,  through  which  the  principal 
part,  or  the  wholei  of  the  itver  at-  low  water,  la  suflteed  to  pass  'With  a  strong  current  {  aod  iK  thh  lUufioe 
the  trails  set  .  -  t. - 

SSOD.  Tiie  eanstrncUon  t\f  salmon  ip&frs.  Marshal  conceives  to  be,  in  all  cases^  dangerous,  and  In  manv 
filghly  Infurtous  to  the  propagation  of  salmon :'  and  althouKh  It  would  be  altogether  impR>per  td  deraollsni. 
thoee  which  long  custom  h|u  sanctioned,  yet  he  is  of  oplmon  that  It  would  be  cquaUy  improper  to  sUfltr 
more  to  be  erected ;  at  leaiit.  until  some  judicious  regulations  are  made  respecting  thfp  j  regulations  wMql^ 
cannot  be  delayed  without  injury  to  the  public. 

.  •  890Iw  Jt  turn  enfyrmnubu  to  speak  of  poaching.  Of  the  iUegtU  taking  of  grown,  sklAmn, 
There  are  already  severe  penalties  inflicted  for  this  crime ;  whioh^  oomfmred  with  ifHtuA  of 
destroying  young  salmooy  migbtr  in  a  public  li^t,  be  deemed  venial,  the  lattet  desierting 
Ceafioid  paudun^nt:  for  the  grown  salmon  taken  in  season  by  poachers  becomes  so 
much  wholesome  food ;  there  is  no  waste  of  human  sustenance  by  the  practice.  Novers 
thelessy  as  theft*  Abe  crime  is  great,  and  ought  to  be  punishable  as  such.  As  an  improve- 
ment  of  the  present  law,  Marshal  proposes  to  make  the  receiver,  in  this  as  in  other  case* 
9f  thefV  equally  .puaisbabla  witli  the  thief.  If  poachers  were  not  encouraged  by  pnr- 
chaseES  of  stolen -salmon,  the  practice  would  not  be  followed. 

'  3902,  .Lall»  fisheries  aw  of  small  extent,  and  are  chiefly  confined  to  one  or  two  nloun- 
tainoHS  distiicta ;  and,  even  there^  unless  where  char  or  trout  abound,  as  in  Keswick  and 
IfOoMomond,  their  vaJUie  is  small^  and  their  improvements  few.  The  Lochfine  fishery 
is  to  be  considered  as  marine,  it  being  in  fact  an  inlet  of  the  sea. 

S903.  Poolfishing  is,  in  most  parts,  peculiar  to  the  seats  of  men  of  fortune,  and  the 
pountry  residences  of  minor  gentlemen.  Surrey  and  Berksliire  are,  perhaps,  the  onYy 
districts  in  which  fish«pools  are  viewed  as  an  object  of  rural  economy.  On  every  side 
of  tlie  metropolis,  something  of  this  kind  is  observable^  But  it  is  on  the  south  side,  in 
)9d!joining. parts  of  Surrey  and  Si^sex,  where  the  practice  offish-breeding  may  be  said  to 
be  established.  There  fishr^pools  ihave  been,  and  still  arc,  formed  with  the  view  of  letting 
them  to  dealers  in  carp  and  other  pond  fish ;  or  of  stocking  them  and  disposing  of  tlie 
produce  as  an  article  of  farm  stock.  In  a  general  view  of  the  kingdom,  fish-pools  caii 
scarcely  be  considered  as  an  object  worthy  of  consideration,  in  the  improvement  of  landed 
states  1  yet  there  are  situations  in  which  they  may  be  formed  with  profit ;  as  in  the  dips 
and.  hollows  of  extremely  bad  ground ;  especially  if  waters  which  are  genial  to  any  of  the 
species  of  pond-fish  happen  to  pass  through  them,  or  can  be  profitably  led  to  them. 
-Even  where  the  water  which  can  be  commanded  is  of  an  inferior  quality,  a  profitably 
breeding-pool  may  be  formed  to  stock  ponds  of  a  more  fattening  nature.  Feeding  and 
fattening  fish  for  market  is  commonly  practised  in  Cliina,  and  no  doubt  might  be  prac- 
tised in  England,  with  the  same  ease  as  fattening  pigs.  In  Chinsg  boiled  rice,  mixed  up 
with  the  blood  of  animals,  kitchen  wash,  or  any  greasy  rich  fluid  of  animal  ofial,  b  the 
food  with  which  they  are  fed  once  or  twice  a  day :  they  fatten  quickly  and  profitably. 

3904.  Tfie  cravfish,  though  most  delicious  eating,  and  a  native  of  England,  neither 
abounds  in  suflUcient  quantities  to  be  brought  to  market  nor  b  reared  by  individuals.  It 
requires  warm  rich  marshy  lands,  and  a  calcareous  soil. 

3905.  The  leech  is  an  amphibious  animal  of  the  Mollusca  ordei^,  common  about  some 
of  the  lakes  in  the  north  of  England,  as  Keswick.  Formerly  considerable  quantities 
tised  to  be  packed  up  and  sent  to  fidndon,  and  other  places ;  but  the  market  is  now  chiefly 
supplied  from  the  ConUnent. 


Ooopc  II.  .  SOILS  FQR  TRBE6.  6JS 

Chat,  IX. 

Pianlationt  and  Woodiandt* 

3936«  WUhout  irett,  a  landed  estate  may  be  very  profitable,  on  account  of  its  mines, 
waters,  and  faxm  lands  $  but  it  will  be  without  the  noblest  characteristic  of  territorial 
surface.  It  may  possess  the  beauty  of  utility  in  a  high  degree,  and  especially  to  the 
oi,wner ;  but  it  will  not  be  much  admired  by  the  pubUc,  nor  contribute  greatly  to  tlie 
ornament  of  the  country  —  for  what  is  a  landscape  without  wood  ?  It  is  not  meant, 
however,  that  plantations  of  trees  should  be  made  on  estates  for  the  sake  of  ornament ; 
on  the  contrary,  none  need  ever  be  made  wliich  shall  not  be  at  the  same  time  useful,  dtlicr 
from  the  products  of  the  trees  individually,  or  their  collective  influence  on  surrounding 
objects. 

3907.  Trees  have  been  planted  and  cherished  in  all  couiUriet,  and  frttm  the  earliest  ages  ; 
but  the  formation  of  artificial  plaatationa  chiefly  with  a  view  to  profit  appears  to  have 
been  first  practiced  in  Britain^  about  the  end  of  the  sixteenth  century*  when  the 
insufficiency  of  the  natural  forests,  which  had  hitherto  supplied  civilised  society  in  Eng- 
land with  timber  and  fuel,  rendered  planting  a  matter  of  necessity  and  profit.  In  the 
century  succeepUng,  the  improved  practice  of  agriculture  created  a  demand  for  hedges, 
and  strips  for  shelter  ;  and  the  fashion  of  removing  from  castles  in  towns  and  villages  to 
isolated  dwellings  surrounded  by  verdant  scenery,  led  to  the  extensive  employment  of 
trees  both  as  objects  of  distinction  and  value.  For  these  combined  purposes,  planting  is 
now  universally  practised  on  most  descriptions  of  territorial  surface,  for  objects  principally 
relating  to  utility ;  and,  in  all  parks  and  grounds  surrounding  country  residences,  for  the 
joint  purposes  of  utility  and  beauty,  it  has  often  been  suggested,  that  an  agreement 
might  be  made  between  landlord  and  tenant,  under  which  it  would  be  the  tenant's  interest 
to  plant  trees  upon  suitable  parts  of  his  farm,  of  little  value  for  other  purposes,  and  to 
protect  them  when  planted.  This  would  not  only  promote  the  interests  of  both,  but  add 
much  to  the  ornament  of  the  country.  We  cannot  but  regret  that  some  such  plan  is  not 
d«viwd  and  generally  adopted. 

3908.  JFoodlands  are  lands  covered  with  wood  by  nature,  and  exist  more  or  less  oo 
most  extensive  estates.  Sometimes  it  is  found  desirable  partially  or  wholly  to  remove 
them,  and  employ  the  soil  in  the  growth  of  grass  or  com  ;  at  other  times,  their  character 
is  changed  by  art,  from  coppice  or  fuel  woods,  consisting  of  growtlis  cut  down  periodically, 
to  trpes  left  to  attain  maturity  for  timber. 

3909.  In  our  view  of  the  sul^ect  aftreeSy  we  shall  include  some  remarks  on  improving 
and  managing  woodlands,  winch  might  have  been  referred  to  the  two  following  books ; 
but,  for  the  sake  of  unity,  we  prefer  treating  of  every  part  of  the  subject  together.  The 
ornamental  part  of  planting  we  consider  as  wholly  belonging  to  gardening,  and  indeed 
the  subject  of  timber  trees  may  be  considered  as  equally  one  of  gardening  and  of  agricul- 
ture, being  the  link  by  which  they  are  inseparably  connected.  For  a  more  extended  view 
of  the  subject,  therefore,  we  refer  to  our  Encydtyptedia  of  Gardening,  and  Enct/clopadiq 
of  Plants :  in  the  former  will  be  found  all  tiiat  relates  to  the  culture  of  trees  collectively  ; 
m  the  latter,  all  that  relates  to  their  botanical  character,  history,  uses,  height,  native  country, 
and  other  subjects,  with  their  individual  propagation,  soil,  and  culture.  We  shall  here 
confine  ourselves  to  the  soils  and  situations  proper  for  planting,  tlie  trees  suitable  for 
particular  soils  and  situations,  the  operations  of  forming  and  managing  artificial  plant- 
ations,  and  the  management  of  natural  woods. 

SccT.  I.     Soils  and  SUuatbns  which  may  be  most  jjro/Uably  employed  in  Timber 

Flantatioju 

3910.  jis  a  general  principle  of  guidance  in  planting,  it  may  be  laid  down,  that  lands  fit 
for  the  purposes  of  aradon  should  not  be  covered  with  wood.  Where  particular  pur- 
poses are  to  be  obtained,  as  shelter,  fencing,  connection,  concealment,  or  some  other 
object,  portions  of  such  lands  may  require  to  be  wooded  ;  but,  in  regard  to  profit,  these 
portions  will  generally  be  less  productive  than  if  they  were  kept  under  grass  or  com.  The 
profits  of  planting  do  not  depend  on  the  absolute  quantity  of  timber  produced,  but  on 
that  quantity  relatively  to  the  value  of  the  soil  for  agricultural  purposes.  Suppose  a 
piece  of  ground  to  let  at  20«.  per  acre,  for  pasture  or  arotion,  to  be  planted  at  an  expense 
of  only  10^.  per  acre ;  then,  in  order  to  return  the  rent,  and  5/.  percent,  for  the  money  ' 
expended,  it  ought  to  yield  S0«.  a  year ;  but  as  the  retums  are  not  yearly,  but  say  at  tlie 
end  of  every  fifteen  years,. when  the  whole  may  be  cut  down  as  a  copse,  then,  the  amount 
of  dOs.  per  annum,  at  51.  per  cent,  compound  interest,  being  33t  8«.,  every  fall  of  copse 
made  at  the  interval  of  fifteen  years  ought  to  produce  that  sum  per  acre  clear  of  all  ex- 
penses.  Hence,  with  a  view  to  profit  from  4he  fall  of  timber,  or  copse  wood,  no  situation 
capablr  of  much  agricultural  improvement  should  be  planted. 


«S4  PRACTICE  OF  AGRICULTURE.  Paet  111. 

!M1 1.  "^  TkB  JUteit  sUuatioHS  Jbr  planting  extendoefy  are  hilly,  mouBtainons;  and  rocky 
surfaces ;  Where  both'  climate  and  surface  preclude  the  hope  of'  erer  introducing  the 
plough;  and  where  the  shelter  afforded  byx  breadth  of  wood  will  improve  the  adjoining 
Ikrm'  lands,  and  the  appearance  of  the  country.  Extctuive  moors  and  grayelly  or  sandy 
soils  may  often  also  be  more  profitably  occupied  by  timber  trees  than  by  any  other  crop, 
esperiaily  near  »  seaport^  collieries, '  n&ncs,  or  any  oth^  sodrce  ^  of  local  ^demand. 
'  S9i  2.<  On  aM'  kilty  ukd  >  irt^gtUakr  furfbcet  -various  sitnafions  WiH  beJndioatCed  by  the  lines 
of  fences,  roads,  the  situadons  of  buildings,  ponds,  stiieams,  &c.,  where  a  few  trees,  or  a» 
strip,  or  mass,  or  row,  may  bS'  put  in- with  advantnge.  *  We  would  not,  howevciv  advi^ 
themnifona  made  bf  planting!  reoommended  by  Pitt  in  hvt.Siirvey  of  StaffimUhiret and  in 
'  7^  CMeofAgneaiture;  thatof  always  having  a  round  dump  in  the  point  of  intersection  of 
the  fences  of  fields.  'This  we  conceive  to  be  ote  of  the  nost  certain  modes  ^ever  suggested 
of  deforming  the  surface  of  a  country  by  planting ;  the  natural  character  of  the  surfiure 
would  be  counteracted  by  it,  and  neither  variety  nor  grandeur  substituted ;  but  a  mono- 
tony of  app^^r^nce  almost  as  dull  and  appalling  as  a  total  want  of  wood. 

3913.  Near  uU  buUdingtA  few  trees  may  in  general  be  introduced ;  carefully  however 
avoiding  gardens  and  rick-yards,  or  shading  low  buildings.  In  general  fewest  trees 
should  be  planted  on  the  south-east  side  of  cottages ;  and  most  on  their  north-west  side ; 
farms  and  farm  buildings  in  very  exposed  situations  {Jig.  588.),  and  also  lines  of  cottages, 
may  be  surrounded  or  planted  on  tlie  exposed  side  by  considerable  i 
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3914.  Wherever  skelter  or  shade  is  required^  plantations  are  of  the  first  consequence, 
whether  as  masses,  strips,  rows,  groups,  or  scattered  trees ;  all  these  modes  may  occa- 
sionally be  resorted  to  with  advantage  even  in  farm  lands. 

3915.  Wherever  a  soil  cannot  by  any  ordinary  process  be  rendered  jU  fit  com  orgrasSf  and 
will  beat  treeSf  it  may  be  planted,  as  the  only,  or  perhaps  the  best,  mode  of  turning  it  to 
profit.  There  are  some  tracts  of  thin  Stony  or  gravelly  surfaces  covered  with  moss,  or 
very  scantily  vrith  heath,  and  a  few  coarse  grasses,  which  will  pay  for  no  improvement 
whatever,  except  sowing  with  the  seeds  of  trees  and  bushes.  These  growing  up  vrill, 
after  a  series  of  years,  form  a  vegetable  soil  on  the  surface.  The  larch,  Scotch  pine,  birch, 
and  a  species  of  rough  moorland  willow  (^lix)  are  the  only  woody  plants  fit  for  such  soils. 
Those  who  have  subjected  to  the  plough  old  woodland,  Sir  Henry  Stevart  remarks,  well 
know  how  "  inconceivably  even  the  poorest  soils  are  meliorated  by  the  droppings  of  trees, 
and  particularly  of  the  larch,  for  any  considerable  lehgth  of  time,  and  the  rich  coat  of 
vegetable  mould  which  is  thereby  accumulated  on  the  original  surface.'*  It  would  ap- 
pear indeed,  that  on  certain  surftices  the  growth  and  decay  of  forests  are  the  means 
adopted  by  nature  for  preparing  the  soil  for  the  culture  of  com ;  as  on  certain  other 
soils,  a  stock  of  nutritive  matter  is  created  by  peat  moss,  or  marsh,  as  on  the  barest 
rooks,  the  rudiments  of  a  soil  are  formed  by  the  growth  and  decay  of  lichens. 

3916.  Wherever  trees  will  pay  better  than  any  other  crop,  they  vrill  of  course  be  planted. 
This  does  not  occur  often,  but  occasionally  in  the  case  of  willows  for  baskets  and  hoops, 
which  are  often  tlie  most  profitable  crop  on  moist  deep  rich  lands ;  and  ash  for  hoops  and 
crate  ware,  on  drier,  but  at  the  same  time  deep  and  good,  soils. 

Sect.  II.     Trees  suitable Jbr  diffJsrent  SoUs,  Situations,  and  CBmates. 

391 7.  Every  species  of  tree  will  grow  in  any  soilj  provided  it  be  rendered  sufficiently  dry; 
but  every  tree,  to  bring  its  timber  to  the  highest  degree  of  perfection,  requires  to  be 
planted  in  a  particular  descr^tion  of  soil,  situation,  and  clinoate.  The  e£Bects  of  soils 
on  trees  are  very  difiTerent,  according  to  the  kind  of  tree  and  the  situation.  ^  A 
rich  soil  and  low  situation  will  cause  some  trees,  as  the  larch  and  common  pin^ 
to  grow  so  fast  that  their  timber  will  be  fit  for  little  else  than  fuel ;  and  the  oak,  elm, 
&c.,  planted  in  a  very  elevated  situation,  whatever  be  the  nature  of  the  soil,  vrill  never 
attain  a  timber  size.  In  general,  as  to  soils,  it  may  be  observed  that  such  as  promote, 
rapid  growth,  render  the  timber  produced  less  durable,  and  the  contrary;  that  such  soils 
as  aro  of  the  same  quality  for  a  considerable  depth  are  best  adapted,  other  circumstances 
being  alike,  for  ramose-rooted  trees,  as  the  oak,  chestnut,  elm,  ash,  and  most  hard-wooded 
trees ;  and  that  such  soils  as  are  thin,  are  only  fit  for  spreading  or  horixontal-rooted  trees, 
as  the  pine  and  fir  tribe. 
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3918.  A  noiund  moeadm  in-  the  lAmdiftree  hat  b«e&  fcmad  to  take  place  where 
natural  foresto  have  been  destroyed.  Bvelyn  noticed  tbaC»  at  Weoton,.  where  gdodly 
caka  grew  and  were  cut  dowi>  by  bia  graadfatber  100  yeasa  before^  Wech  succeeded^ 
and  that,  when  his  brother  had  extir|>ated  the  beech,  bitch  rote  up.  {Qc^d*  Hi^.  toK<ili. 
f.  S5I.)  In  Dwight*i  TVtuwb  in  Ntuf  Etiglamdt  a  number  of  inslaacea  are  given,,  in 
home  of  which  the  pine  and  ftr>  tribe  were  suceeeded  by  deeiduoua.  twesy-andSii  others 
the  reverse.  Soulange-Bodin  also,  and  some  other  French,  and  German  writers,*  have 
ebserved  the  same  thing  to  take  pfause  on- the  eontinentof  £«iope,  and  use  the  fiurt  as  an 
Ligament  for  the  intreductaon  6f  exotic  trses  to  succeed  the  natives*  m    <      > " 

d9lr9.  A  table  ofmUs  and  the  trees  nkitahle  to-thetih  which  nay  be  of  soom  a8e,'is  given 
in  The  AgrieuUutal  Survey  of  Kent,  It  indicates  the  trees*  .which  grow  naturally  ott<  a 
variety  of  soils  and  subsoils ;  and,  next,  the  sorts  which  yield  most  proftt  odi  such  aoili^ 


Sm:f^eeSoiL 


SubtoO, 


Common  Growik.       FUmted  QrotPik. 


V$etqr. 


Heavy  and  grsreU 


Sandy  loszns. 

Ffinty  itroog  loam. 
Gravelly  <M  nuidy 


Graveny,    tandy, 
and  flinty  loamt. 

Flinty,   dry,  poor 
gniveOy* 


Flinty  and  gravelTy 
loanu. 

Ditto. 

Lightbh  black 
loam. 
Flinty  gravelly 


Chalky,  flinty,  gnu 
velly  kwm. 
Gravelly  loam. 


GraTdly    and 
clialky  loaoul 
Gravelly  loam. 
Ditux 

Sandy  gravdL 

Stone,  shatter,  and 
gravelly  loam. 

Stone,  shatter,  and 
gravelly  loam. 

Gravelly  loam. 

Sandy  loam. 

Sandy  loam  and 
■tone  f  batter. 

Gravelly  loam  and 
■tone  f  hatter. 
Ditta 

Gravelly  and  landy 


Gravelly  loam 

flinty. 
Wet  ipongy  land. 

Drier  ditta 

light  tandy  loam. 

Light  gravelly 


Heavy  loam  with 
chalL 

Heavy  loam. 

Heavy 


Heavy,  gravelly, 
flinty  I 


Chalk  at  two  ftet 
depth  with  gra- 
velly loam. 

Chalk  4  fbet  with 
deep  gravelly 
loam. 

With  a  few  flints, 
but  nearly  as' 
^•bove. 

Dry  sandy  gravel 

Strong  loam  with 

flintSL 
Chalk,  with  som* 

Jpravelly  loam. 
eavy   flinty   and 
poor  loam. 


Gravelly  losm  with 

chalk. 

Ditto. 
Gravelly  loam  and 

beary  loam. 
Gravelly  and  sandy 


Strong  loam  with 
ragstone. 

Gravelly  loam  with 


Gravelly  loam  with 
some  stones. 
Gravelly  loam. 

Gravelly  loam  with 

ragstone 
Deep  loam,  heavy 

cUy  and  gravel. 
Gravelly  loam. 
Strong   day  and 


Gravel  with  clay 
and  some  flint 

Moist  and  boggy 
earth. 

Ditto  more  dry. 

Dry  gravelly  earth. 
With  dry  gravel. 


Birch,  homlieam, 
oak,  ash,  haael, 
beech,  Ac 


Ditta 


Ditto. 


Ash,    beeeh,  oak, 
haael,  At. 

Ash,  beech,  bora, 
beam,  and  osk. 

Beech,  oak,  ftc. 


Ash,  oak,    haael, 

&C. 


haael,  bfech. 


ana 


Birch,  elm,  ash. 

Oak,   ash,    beech, 
Ac 
Ditta 

Oak,    ash,    hasel, 
and  beech. 


Oak»asb,Ac 

Ash,  oak,  &  beech. 
Ditta 

Ditto,  Scotch  pine. 

Oak,  haael,  birch, 
tec 

Oak,  birch, 


rch,  atpen, 
and  ash. 


Oak. 

Birch,  oaky  honip 

beam,&c. 
Oak,  beech,  birch, 

hazel,  ash. 
Ditta 

Ditta 
Oak,  and  ditta 

Scrut)by  oak,  haael, 

&C. 

Alder,  wiUow. 
PopUr. 
Mountain  ash,  ash. 


Oak,  ash,  chestnut, 
willew,  lime,  wal- 


Ehn,  t)eech,  Wey- 
mouth pinc^  com. 
mon  spruce 

Willow  and  chest, 
nut 

Chestnut,  aih. 


Ash,  beeeh,  Utfvh, 
&c. 


Beech,  larch,  8tc. 

Ash,  larch,  &c. 

Chestnut,  ash,  and 
willow. 

Ash,  elm,  &C. 

Ash,  &a 

Ditta 

Ash,  oak,  Ac. 


Ash  and  chestnut 

Oak,  larch. 
Scotch  phie. 

Larch,     chestnut, 
&c 
Birch,  oak,  Ac. 


Ash,  ehestnut,  and 
wiOow. 

Chestnut 

Chestnut,  AC       ' 

Ditta 

Ditto. 

Ditto. 
Ash,  larch,  Ac. 

Oak,  ash. 

Alder,  osier,   wil- 

low,  Ac. 
White  poplar,  wil. 

low. 
Scotch  pine,  silver 

fir. 
Sycamore 


'Dmber,  hop-poles, 
oardwood,hurdMs, 
bavins  for  bak«es^ 
and  Unie.wor|(s« 
Ditta         ^ 


Timber,  fencing, 
poles,  and  as  above 
Hop.p<des,  fencing, 
poleiv.  and  all  as. 

Timber,      fencing, 

nop^poles.     Cord. 

wootf  lor  chcrval, 

bavins,  Ac. 
Conlwood,   bavins, 

and  hopupotes. 

Cordwood,  hop. 
poles,  bavins, 
stakes,  ethers,  Ae 

Hon-polesL  flBoeing 
poles,  Staines,  colli' 
wood,  Ac. 

Various  uses  in 
huvlMtfidiy. 

Folcs.  bavins,  cord- 
wood,  Ac. 
Ditto.    ' 

Commoi)  produce 
a  few  poles,  cord- 
wood,  bavins,  Ae 
plantation  many 
poles,  and  the 
above. 

Poles,     cordwood, 
Ac. 
Ditta 

Theasma 

Poles,    stakes, 

ethers,  Ac  Ac 
Oaken     tiUers, 

•mall  timber  poles, 

Ac 
Feneing.poles,  bop. 

polos^    cordwood, 

Hop.pdet,     fence 
pole^Ac 
Fence  poles,  hop- 

DItle 

Ditta 
Poles,     flre.wood, 
Ac.  as  above 
Timber  and  ditta 

Hurdles,  hop-poles, 
Ac 
Hop-poles,  Ac. 

Hop-poles. 

Timber.tumery, 
Ac 
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Sp20.  U^Uh  respect  /o  citmate,  the  tre^s  ^irhlch  gn>tr  nearesA  tte  rdgiotn  of  pertMXtaal 
sriow  are  tlic  birch,  common  pind»  white  beam,  lafdi,  mountain  ash,  and  M^,  A 
warmer  zon^  is  required  fo^  the  sycamore  and  hornbeam ;  and  atilt  more  for  the  beech, 
ash,  ehn,  and  maple.  Hie  exotic  pined  and  firs  prefer  dry  sheltered  din'gles  and  ravines, 
npt  far  up  the  sides  of  hSIIs ;  and  the  oak,  cSiestntIt,  lime,  poplars,  tree  willows,  and  a 
variety  of  American  trees,  "wilt  Mot  thrive  at  any  great  elevation  above  the  sea.  The 
It^diest  shore  trees  arc  the  sycamore,  b6ech,  wd  eld^r ;  "but  on  sheltered  shores,  m  sudt 
as  ar6  little  subject  to  the  sea-breeze,  pines,  ilrs,  and  most  sorts  of  trtcs  will  thrive.. 

5021.  Tke  lort  qf  product  desited/rom  planting,  as  wb«tiier  shelter,  efffcrt,  or  timber,  copse,  bark,  Aiifl, 
&r.  and  what  klhds  of  each,  must  be,  in  most  rases,  more  attended  to  than  the  soil,  and  in  many  cases 
even  than  the  altuatlaii.  'i'no  thriving  of  trees  and  iilanta  «f  vrvtj  kind«  indeed,  depends  much  more  on 
the  quantity  of  available  soil,  and  its  state  in  respect  to  water  and  climate^  than  on  its  constituent  pvi|i«U 
pics.  Moderately  sheltcrcil  and  on  a  dry  subsoil,  It  signiflcs  little,  aS  Ru:  as  growth  Is  concerned,  wbetner  the 
sur/kce  strati!  be  a  clayey,  sandy,  ov  caicareoos  loam :  aU  the  principal  trees  will  thrive  mjarly  equally  ^*vU 
in  anv  of  these,  so  circumstantMa ;  but  no  tree  whatever  in  these  or  in  any  soil  saturated  with  water,  and 
In  a  bleali  cK-potcd  site.  The  durobilitv  of  the  timber  of  diricrent  trees,  produced  under  such  circumstances, 
will  alio  be  ver)'  different  For  duraUltty,  as  already  ob:;crred,  it  seems  essential  that  every  species  otttne 
should  be  planted  in  its  natural  soil,  skuation,  dad  climate.  For  hedg&Mw  timber^  those  kinds  srbich, 
gruw'WiU)  lofty  stems,  which  draw  tneir  nouu«hmeut  ftrom  the  subsoil,  and  do  least  iujury  by  their  shade,, 
are  to  be  preferred.  These,  according  to  ISlallLle,  arc  oaks,  narroM^.leaved  clch,  and  black  Italian  poplar ; 
beech,  ash,  pines,  and  firs,  he  says,  are  tuiilous  to  fences,  and  otheruise  ii^urtoos  to  fiutmers.  (0»i 
Hettget  and  Hidgtrout  Timkcr,  R.  10.)  .  • 

SsQV.  III.  Forming  PlmU4Mion$,  '     ' 

B922«  Tiiepnniuim  ^pUmtaHom  includes  the  enolosing,  the  ppeparalMn  of  die  aoil* 
and  -the  mode  of  platMing  or  Bowing. 

'  13923.  The  endotifig  ofpUMaihns  is  too  essential  a  part  of  their  fbrnMidon  to  rcqiiife 
enlatghig  on.  In  all  tliose  of  small  extent,  as  hedges  and  strips,  it  is  (he  prindpal  part 
of  the  vxpense ;  but  to  piant  in  these  forms,  or  in  any  others  without  enclosing,  would  Iw 
merely  a  waste  of  labour  and  property.  The  sole  object  of  fencing  being  to  exidude  the 
domestic  qaadrupeds,  it  is  obvious,  that  whaitevcr  in  the. given. sitvatioa  is  taletilateditO' 
^iect  this  at  the  kast  expense;  the  first  cost  and  future  r^airs  of  management  being  taketa 
itttky  consideration,  must  be  the  best.  Where  stones  abound  on  the  spot,  a  wall  is  the 
best  and  cheapest  of  aH  fences  aa  such  i  but,  in  the  givat  majority  of  caaesi  recourse  is 
obliged  te  be  had  to  »  verdant  fence  of  some  sort^  and  generally  Ip  one  of  bawthonu 
This  being  itself  a  plantation,  requires  to  be  defended  by  aome  tooporary  barrier^  till  it 
anivesat  maturity  ;  and  here  the  remark  juat  made  will  agldn  apply,  that  whatever  tempo- 
rary' banier  is<  found  oheapest  in  vtbc  given  atuatien  wiU  be  the  best*  Hedge  fences  are 
in  general  accompanied  by  en  open  drain,  which,  besides  acting  in  its  proper  capacity^ 
furnishes  at  its  fonnaitien  a  quantity  of  soil  to  increase  the  nutrinient  of  the  hedge  plauu^ 

<     .        ^  y.,  an    excavation. 

589      4  ^  J^k  0^.    589,   c}, 

tioB  (/),  toaid 
in  the  form- 
ation of  a  ten^^ 
porary     fence. 

A  hedge  enclosing  a  plantation  requires  only  to  be  guarded  on  the  exterior  aide;  and  of 
the  various  ways  in  which  this  is  done,  the  following  may  be  reckoned  among  the  best 
and  most  g)^ncndly  applicable :  -^an  open  drain  and  paUiig«  or  line  of  posts  and  rails  i 
the  plants  inserted  in  a  facing  of  stone,  backed  by  the  earth  of  the  drain  {b)t  an  excellent 
node,  as  tJie  {^ants  generally  thrive^  and  almoat  never  require  cleaning  from  weeds ;  an 
open  drain  and  paling,  and  the  hedge  on  the  top  of  the  elevation  (c)  ;  no  open  dxaiii* 
but,  tlio  soil  being  A  loam,  the  suHace-^urves  formed  into  «  narrow  ridge,  to  serve  as  a 
paling,- e  temporary  hedge  of  furce  sown  on  its  summit,  and  tike  permanent  hedge  of 
thorn'  or  hoUy  witliin  (d);  and  an  open  drain,  but  on  the  inside,  the  exteiiov  beis^ 
proteotedl  by  a  steep  bank  sown  with  furze  (r).  The  first  of  tlicse  modes  is  the  roost 
general,  the  second  the  best,  and  the  fourth  the  cheapest,  where  timber  is  not  abundant. 
Sc|»aration  fences  are  oommooly  formed  in  the  first,  second,  or  third  maimer,  but  with 
a  paling  on  both  sides.    (See  Fenoeh  Part  J  I.  Book  IV.) 

39S4.  I7i  the  preparation  of  the  $aU  for  planting,  draining  is  tlie  first  operation.  What- 
ever may  be  the  nature  of  the  soil,  if  the  plants  are  intended  to  thrive,  the  subsoil  ought 
t»  be  rendered  dry.  L«rge  open  drains  may  be  used,  where  the  ground  is  not  to  undergo 
much  preparation ;  but  where  it  is  to  be  fallowed  or  trenched,  under-drains  become  re- 
quisite. It  is  true  they  will  in  time  be  choaked  up  by  the  roots  of  the  trees ;  but  by  that 
period,  as  no  more  culture  will  be  required,  tliey  may  be  opened  and  left  opeiL  Many 
situations,  as  steep  sides  of  lulls  and  rocky  irregular  surfaces,  do  not  admit  of  preparing 
the  soil  by  comminution  previously  to  planting ;  but  wherever  that  can  be  done,  either  by 
trcnphing,  digging,  or  a  year's  subjection  to  tlie  plough,  it  will  be  found  amply  to  repay 
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the:  tirQiable<rf  Tt«ft>.  m«v*e  .cspecia%  jrogvibMie  fox  s^ipft  for  jKbeUei:^ ,  or  hedg<^row5,^  ^J^^ 
quick  growth  ,of  the  plimU  in  these  casett  js  a  matt^  o£  the  utmost  cons<^'uci^cc«^  Jl\e . 
general  ixtode  o£  planting  hedges  by  the  side  of  a^  open  drain  renders  preparation  for 
them«  iA  many  cases,  \e9»  n^ecessary ;,  hut  for  stxipa  of  trees,  whiercver  it  is  practicable,, 
and  there  ia  at  the  same  tiocia^  no  danger  of  the  soil  being  washed,  a^ay  l^y  rainp  or  tfia^is, 
aa  19  som«  chalky  hilly  districts^  or  blown  about  by  the  wind,  .as  in  some  parts  of*  Korfolk 
and  ^th«r  .sandy  tracts,  preparation  by  a  year's  ialloiifr^  or  by  trenching  two  sj^Its  d^cp,^ 
cannot.be  opnitted  without  r^al  loss,  by  retf^^ding  the  attaii^ment  of  the  object  desired.  ] 
Hf  r.  Withers  of  Norfolk  not  only  prepares  poor  light  land  by  paring,  and  burning,  and 
trenching,  but  even  spreads  on  it  marl  and  "fhrmyard  dung,  as  for  a  common  agi'i- 
cultural  crop  ;  and  at  the  same  time  keeps  the  surface  perfectly  free  from  weeds  by.  iioong 
tJJJ  the  young  trees  have  completely  covered  the  ground.  The  progress  that  they  make 
under  this  treatment  is  so  extremely  rapid,  as  apparently  to  justify,  in  an  economical  pf/ait 
afvieuf,  the  extraordinary  expenses  that  attend  it  In  three  years,  even  oaks  and  other 
usually  slow-growing  forest  trees  have  covered  the  land,  making  shoots  of  three  feet  in 
s  season,  and  throwing  out  roots  well  qualified,  by  their  number  and  length,  to  derive. 
fh>m  the  subsoil  abundant  nourishment,. in  proportion  as  the  surface  becomes  exhausted^ 
(Traru.  Soc.  fir  £ncour.  Jrlh  vol  xlv,)  Cobbett  ( jie  Woodlands^  8vo.  1825.)  recom- 
mends trenching  the  ground  two  feet  deep  at  the  least,  keeping  the  old  soil  still  at  tiie. 
top,  unless  there  is  plenty  of  manure,  when,  he  says,  the  top  soil  may  be  laid  in  the 
bottom  of  the  trench.  There  aare  instances  stated*  of  prqnoising  oak  plantations,  from 
acorns  dibbed  into  soil  altogether  unimproved,  and  of  plantations  of  Scotch  pine  raised  by 
merely  acattering  the  aeeds^wHhoutoovcriiig,  on  a  heath  or  common,  and-  e^clu^ng  cattle 
{General  Refiori  of  Scotland,  ii.  269.)  ;  but  these  are  rare  cases,  and  the  time.  nequirc»i» 
and  the  instances  of  lultire,  are  not  mentioned.  The  practice  is  obviously  teo  ruiio  to 
be  recommended  as  one  oC  aort.  The  best  AituajMma  for  planting,  without  iny  other  quliqre 
but  iuaerting  the  seeda  or  plants,  are  surfaces  partially  covered  with  low  woody  growtlis> 
aa  broom,  funse,  &c.  ^  The  ground  which  is  covered,  or  rather  half  covered,'  wiih 
joniper  and  heath,"  soya  Bufibn,  *<  is  already  a  wood  half  wade.'*  Cordoo»  £mmefi«h» 
Hayes,  Speechly,  Marshall,  Cruikshank,  and  others,  have  shown  that  the  most  offectuat 
osethod  of  raising  oak  plantations  is  by  sowisg  patches  of  S  or  4  acoms  on  dug, spots, 
as  fcr  distant  from  one  another  as  is  to  be  the  distance  of  the  troes  when  half  grewa*  ■ 
The  intermediate  spaces,  if  not  covered  with  furze^  broom,  or  native  copse^  are  to  bfr 
planted  with  birch,  buvh,  spruce,  or  Scotch  pine.  (See  §  S923.)  < 

S925.  A  controvenif  on  the  subject  of  the  preparalitm  of  the  teU  prevumtly  to  plantings 
hoa  lately  arisen  between  Sir  Henry  Steuait,  Sir  Walter  Scott,  Mr.  Withers,  Mr.  BiU 
lington^  and  others,  which  it  might  be  deemed  improper  to  pass  over  here  without  notice. 
Scott  contends,  that  preparing  the  soil  accelerates  the  growth  of  the  tree  for  a  few  yeors- 
only,  and,  in  i|p  far  as  it  has  that  effect,  renders  the  timber  of  a  less  durable  quality. 
Sluart  admits  the  rapidity  of  the  growth  of  timber  on  soils  which  have  been  prepared, 
but  seems  to  allow,  with  Scott,  tliat  the  timber  will  be  less  durable.  W^ithers  aiid  HiU 
Kngton  assert,  that  the  preparation  of  the  soil  accelerates  the  growth  of  timber  witliout 
impairing  its  durability ;  and  the  former  has  cited  some  experiments  to  dhow  that  ei^, 
whach  hj»  grown  on  good  soils  and  rapidly,  has  proved  stronger  tlian  oak  which  lilul 
grown  on  worse  soils  slowly.  The  result  of  general  experience,  or  what  may  be  called 
Ihe  common  sense  of  gardeners  and  fbresters  on  this  subject,  seems  to  be  this :  '-^Pro^ 
poration  of  the  soil  greatly  increases  the  rapidity  of  the  growth  of  trees,  and  it  has  not. 
been  found  to  lessen  the  strength  of  the  timber  produced ;  on  the  contrary^  oak,  ash^ 
willow,  and  poplar,  when  freely,  or  rapidly  rather  than  6lowly  grown,  seem  to  pniduea 
stronger  timber,  than  when  slowly  and  sthitedly  grown  on  poor  soils.  But. strength  ted 
dnrability  are  properties  tiiat  depend  on  different  qualities  of  ovganisaCion,  and  it  is'gcoo< 
rally  considered  that  slowly-grown  timber  is  the  most  durable.  We  have,  ourselves,  Ho 
doubt  of  the  fact,  and  more  especially  in  the  case  of  the  resinous  timbers.  We  have  aeen 
both  larch  and  Scotch  pine  of  a  timber  sise,  which  had  been  rapidly  grown  in  rich  eoil^ 
and  which,  when  cut  down,  had  begim  to  decay  in  the  heart.  We  would  not,  howerer^ 
on  that  account  cease  to  prepare  the  soil  for  resinous  tree%  as  much  as  for  the  other  kinds, 
where  practicable ;  but  we  would  take  care  to  plant  resinous  trees  oi^y  on  poor  soils. 
.  We  have  reason  to'  believe  that  these  opinions  on  the  preparation  of  the  soil  for  trees, 
and  the  durability  and  strength  of  timbeV,  are  tltose  of  the  practical  men  of  the  present 
day  of  greatest  science  and  experience ;  such,  for  example,  as  Sang,  «Oorrie,  Main«  Bil- 
lington,  and  Cruikshank;  and  therefore  we  consider  them  as  more  especially  entitled  to 
attention  in  a  work  like  the  present. 

3926.  Whether  extensive  planlatums  ihovld  be  sown  or  planted  is  a  question  about  which 
planters  are  at  variance.  Miller  says,  transplanted  oaks  will  never  arrive  at  the  she  of 
those  raised  where  they  are  to  remain  from  the  acorn.  (Diet.  Quemts.)  Marshal  pre- 
fers sowing  where  the  ground  can  be  cultivated  witli  the  plough.  {Piant.  and  Rur.  Om, 
i.  123.)     £velyn,  Emmerich,  and  Speechly,  are  of  tlie  same  opinion ;  Pontey  and  Nicol 
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pnKtise  planting,  but  offer  no  avguments  against  sowing  where  circumttanoea  an  niit- 
able.  Sang  sap,  **  It  is  an  opinion  very  generally  eatertatned,  tbat  planted  timber  can 
never,  in  any  case,  be  equal  in  durability  and  value  to  tliat  viiiich  is  sown.  We  certainly 
feel  ourselves  inclined  to  supjport  this  opinion,  although  we  readily  admit  that  the  matter 
has  not  been  so  fully  established,  firom  experiment,  as  to  amount  to  positive  proof.  But 
although,  we  hare  not  met  with  decided  evidence  to  enable  us  to  determine  on  the  com- 
paratfvd  exteHence^  of  timber  raised'  from  seeds,  witliout  being  replanted,  over  such  as 
bfis.been  vtiiied  from  replanted  trees,  we  are  left  in  no  doubt  as  to  the  preference,  in  re- 
apect  of  growtli,  of  those  treea  which  are  sown,  over  such  as  ase  planted.**  {Plant,  KaL 
^'43.  )*  He  p$i!rti<nilarly'prd^  thn  mode  for  raising  extensive  tracts  of  the  Scotch  pine 
anil  larch  (p.  430.),  and  is  4ecldedly  of  opinion,  "  that  eveiy  kind  of  forest  tree  will  suc- 
ceed better  by  being  reared  from  seeds  in  the  place  where  it  is  to  grow  to  maturity,  than 
by  being  raised  io^  any  nureery  whatever,  and  thence  transplanted  into  the  forest.** 
(p.  344.)  Dr.  Yule  (Caled.  Hort,  Mem,  ii.),  in  a' long  papier  on  trees,  strongly  recom- 
mends sowing  where  the  trees 'are- finally  to  remain-  '^  It  is,*'  says  be,  "  a  well  ascer- 
tained fact)-  thai  seedlings  allowe!d  to  Kinain-  in  their  original  station,  will,  in  a  few 
seasons,  far  6v6rtOp  the  conmion  t^ursod' plants 'setend  years  older*** 

39^.  Tkeaoinion  qfDr.  Ytde  seems  to  be  founded  on  the  id^  that  the  tap-root  it  of  treat  impontanee 
to  grofn  up  trees,  and  that  when  this  la  oncecot  olTby  transptanting,  the  plant  has  not  a  power  ofnv 
new^g  it"'Th«t*the  tqcroot  U  of  the  utmost  consequence  for  the  first  three  or  four  years,  perhaps  for  a 
longer  period,  H  otrrlons,  ftDm  the  economy  of  nature  at  that  age  of  the  plant ;  but  that  it  can  be  of  no 
gr^ consequence  to  ftrtl.grtiwn  trees,  appears- highly  Arobahlemim  the  RMSt,  thai  wh«i»  such  trees  are 
cut  down,  the  tap-root  is  seldom  to  be  dtstinguisned  mmi  the  others,  l^e'  opinion  that  young  plants 
ha^renpt  tjhepowe^  of  reaewjyng  their  tan-rpot,  will«  we  believc„be  found  inqonsistcnt  with  £ict :  and  we 
may  ^p\yQfi.\  to  nuncryrn^,  wilo  faisc  the  oak  and  hone-chestnut  (tarn  seed.  It'is  customai^  wnert  these 
ait«ffto(tn'ln  dvms,  ttfeut  oft  their  tap-TiMts  without  removing  the  planU  at  the  end  of  ttie  aeoond  year'to 
gTm-t^^  '--;'  -'-n,-.  ^t  tKr^  r-^  -^  t*>-.  ♦hi--'  r-  -fr^-^th  z''^.  ^^^r  ^rf  talccfl  up.  tfacy  Will  be  found,to  have 
aL:i|uirit'd  o^iJLT  up]-^xjt?:„  noL  irtdceJ  »a  firon^  as  i tit:  iif-L  wuJy  tuve  been  had  uicy  remained,  but  suf- 
Pdetlt  to  i^tabhih  the  fjtr  of  the  piowpr  nf  V^ficwil  Wi*  Tniy  aIki  rtftT  to  the  experiment  rMMded  bf 
ti>r«vt]]^  vh\iih  at  onc€  pravts  tliut  tn:es  have  a  power  ol'  rcncwiu^  tlieir  tap*roots»  and  the  groat  ad- 
vantiu^L'^  from  cuttir>i^  uown  tiwM  aflci:  twtnyr  thn^  yvart'  lActuxinf^.  Fors3rtn  **  transplanted  abed  of 
nak^lkiitiL,  cuttifiji  iht'  t^p  roots  wi^  Ift  Ksmc  of  the  iMf.Tf»ritii  (it  fibress  springing  from  them.  In  the 
second  year  nftcr,  lie  hcjailcJ  one  hislfcirthe  pljint^  down^  rtnd  left  the  f ither  half  to  nature.  In  the  first 
ii-a«Dn,  ihmi>  h*jiJe<i  ^lowm  inAiii.'  ^htton  hSx  Fw^t  Ipng  Ami  tjpwarttsj  sinO.  completely  covered  the  head  of 
thi^  old  fttcm^  ItMrinff  oniv  a  fnLnt  ckatrix^  anul  proJuurd  new  [ftp-ruKi-  upwards  of  two  feet  and  a  half 
Tiing.  That  half  nf  Uir  phnijf  that  wyrp  Tn>t  lif  jjijiyl,  witp  nr>t  one  fanrth  the  sise  of  the  others.  One  of 
thff  fhrmur  ui  now  L-i[;hE(^  n  ftot  hlpli,  and  ftftccn  Lnch«  in  cirnimfercniri.!,  at  six  inches  from  the  ground : 
bnc  of  the  lirKcst  ufthc  Ijittvr  mcasurx^^  t^nly  Hvc  Cvrt  and  a  h&lf  iii  ht^i|{ht,  and  three  inches  and  three 
^tifirteJTt  Iri  flrL^uiarert'inHv  nt  six  inch  ft  fttnn  tht?  erfiund/'  {Tr.  on  Frutt  Treea^  4to.  edit  144)  The  pine 
and  (ir  tritH^  rnrplivp  idojE:  check  b^  traniiiliiiiiiDir ;  ^Ti\l  when  rtinpvcri  at  the  age  of  four  or  five  yean, 
Ihry  fclrjnni  aniV'c  at  trees  AftiMTwardA^  fhtxo  wr  khoufd^  cm  most  oocA^ions,  prefer  to  sow,  especially  upon 
macinUtfiiiitiN  \T3K\K    Tit]t  fcir  all  tr&»  wlihrh  itok,  rtnd  in  tolerable  «oiK  and  situations,  plimting  strong 

tl4ti[K,  aiMl  4:iiUt!9gtliem  dou-n  two  or  three  yesn  aflerwartfiip  win,  we  think, all  circumstances  coimdered, 
e  found  jireferabr?  ta  wiving.  If  we  made  an  ejiccptLufi^  It  would  Lk!  i\vt  the  oak  inpoor  soils,  which  we 
Wou]  J  raite  from  the  aeon^  m  CruiLthMiN'*  manjit^r.  Sir  Henry  Stetinit  {Planter's  GWd^,  2d  edit  p.  423.) 
pontiui'i  in  Ihtft  npimitiin,  with  rr*pcet  to  der idygiii  tre<^^  and  remold fr$  thfli  as  the  pine  and  flr  tribes  receive 
*'  the  gredtc»t  phof^k  rtrmi  ttnn^planting  i  and  an,  when  planted  at  Tgur  and  five  years  old,  they  do  not 
Teqiilly  Rrdw  ta  timber,  It  ii  clear  Chat  Umf  ihisulji  alwajrt  be  lowed,  or  at  least  pluited,  very  young.  In 
hfttli  and  oold  reffion^-'* 

"dSSS.  On  the  iui^etit  of  disptuing  the  jdants  in  plantations,  tJiere  are  d^ererd  opinions; 

[^sbme  advising  rows,  others  quincunx,  but  the  greater  number  planting  irregularly. 

(  Aecording  to  Marshal,  **  the  preference  to  be  given  to  the  row,  or  the  random  culture, 
r^sts  in  some  measure  upon  the  nature  and  situation  of  the  land  to  be  stocked  with 
planter     Against  steep  hangs,  where  tlie  plough  cannot  be  conveniently  used  in  cleaning 

'  and  cultivating  the  interspaces,  during  the  infancy  of  the  wood,  either  method  may  be 
adopted ;  and  if  plants  are  to  be  put  in,  the  qtdncunx  manner  will  be  found  preferable  to 
any.  But  in  more  level  situations^  we  oannot  allow  any  liberty  of  choice :  the  drill  or 
row  manner  is  undoubtedly  the  most  eligible.**  {Plant,  arid  Rur,  Om,  p.  123.)  Pontey 
considers  it  of  much  less  consequence  tlian  taiost  people  imagine,  whether  trees  are 
planted  regularly  or  irregularly,  as  in  either  case  the  whole  of  the  soil  will  be  occupied 

,  by  the  roots  and  the  surface  by  the  shoots.  Sang  and  Nicol  only  plant  in  rows  where 
culture  with  the  horse-hoe  is  to  be  adopted.  In  sowing  for  woods  and  copses,  the  former 
pbces  the  patches  six  feet  asunder  and  in  the  quincunx  order.  <*  It  has  been  demon- 
strated {Farmer's  Mag.  vol.  vii.  p.  409.),  that  the  closest  order  in  which  it  is  possible  to 
place  a  number  of  points  upon  a  plain  surface,  not  nearer  than  a  given  distance  from  each 
other,  is  in  the  angles  of  hexagons  with  a  plant  in  the  centre  of  each  hexagon,**  Hence 
it  is  argued,  that  Uiis  order  of  trees  is  the  most  economical ;  as  the  same  quantity  of 
ground  will  contain  a  greater  quantity  of  trees,  by  15  per  cent,  when  planted  in  this 
form  than  in  any  other.  {Gen.  Rep,  ii.  287.)  It  is  almost  needless  to  observe,  that 
hedge  plants  diould  be  placed  at  regular  distances  in  the  lines,  and  also  the  trees,  when 
those  are  introduced  in  hedges.  Osier  plantations,  and  all  such  as  like  them  require  the 
soil  to  be  dug  every  year,  or  every  two  years,  during  their  existence,  should  also  be 
planted  in  regular  rows. 

S929.  The  disiances  at  which  the  plants  are  placed  must  depend  on  different  circum- 
stances, but  ehJefly  on  the  situation  and  soil. 
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909a  PUmUrne  tktek,  according  to  Vieol^  U  the  lafer  aide  to  eir  on,  bocauie  a  nmnbcr  of  plants  will  USi, 
and  the  nipeiiluoiu  ones  can  be  eailly  removed  by  thinning.  For  bleak  eltuatldM,  be  ebtervet,  fton 
IMrty  to  forty  inches  \»  a  good  medium,  varying  the  diatance  aeoording  t^circinastancca.  For  \m*  expoeed 
•Ituatiom,  and  where  the  aoil  U  above  six  Inches  Id  depth,  he  recommends  a  distance  at  Ttom  four  to  Ave 
lieeL  For  belts,  clumps,  and  strips  of  a  diameter  of  about  one  hundred  feet ;  the  margin  to  be  planted 
about  the  distance  of  tiso  feet,  and  the  interior  at  three  feet  In  sheltered  sltaations  oTa  d«ep  good  soil* 
he  Tcoomnends  a  distance  of  ta%  fee^  and  no  more.    {Pr*cL  Pi^twL) 

3931.  Accordma  to  Sang,  **  the  disUnces  at  which  hard.timbcr  trees  ought  to  be  planted  are  flrom  six  t» 
Uki  feet,  according  to  the  <)uaiity  of  the  soil,  and  the  exposed  or  shetteredsltuation.  When  the  ^mt  Ibar 
cmkm  are  planted,  supposing  them  al  right  smgiea,  and  at  nine  foet  apart,  the  intostioss  will  lUl  to  be  filled 
im  with  five  nurses^  the  whole  standing  at  ftwr  ^i^  and  a  ^aif  asunder.  When  mxt^en  oaks  are  (Wanted, 
toere  will  necetsanly  be  tbirty-three  nurses  planted ;  and  when  thirty-six  eakf  are  planted,  eignty-llv« 
nuites;  but  when  4l  hbndrcd  principal  trees  ftre  planted  Hi  thisManner*  in  a  square  of  ten  on  the  sld»* 
there  wiU  t>e  two  hundred  and  •ixty«0Qe  nurae-nlants  rcqidred.  The  English  acre  would  rc^uhie  fire  hun. 
dred  and  thirty-six  oaks,  and  one  thousand  six  hundred  and  ten  nurseSb**  [PUmL  Kal  163.)  ^Mtey 
says,  ■*  in  general  cases,  a  distance  of  four  1^  is  certainly  close  enou^j^ ;  as  at  that  ipaoak  tba  tt«es  uay 
•11  remain  till  they  bceeme  saleable  as  rails,  spaas,"  &D. 

3969.  Thenwffiberqffian»»wAiohmaybepUuiitedw»a^9UUuteacr^  100  rod%OT  poles, 
»  4640  yards  *»  43560  feet,  h  M  follows : —  < 

Fcct« 

«" 

9    I'Z. 

11  M... 

,8  m" 

U 

'  31^3.3.'  The  tixe  of  the,  ptafttM  depend^  jointly  on  tbe  ute  and  th«  kind  of  tree ;  it  is 
univensllj  allowed  that  none  of  the  veatnoo*  tribe  sucoecd  sreU  when  removed  at  more 
tha^  two  years*  growth ;  but  if  the  soil  is  Of  tolerable  quality,  prepared  by  digging  oi'  sirai- 
mer  pittingy  and  the  site  not  bleak,  plants  of  such  hara  wotxis  as  stole  may  W  iin4  wboso 
stetas  are  an  inch  or  more  in  diameter. 

0034.  ilkoi  is  of  opinion,  <■  That,  generally,  trees  three,  nr  at  most  four,  years  old  froni  the  seed,  and 
whici)  are  tram  twelve  to  twentT^our  inches  high,  will,  in  any  situation  or  scnl,  outgrow  those  of  any  sise 
,  under  eight  or  ten  feet,  within  the  seventh  year."    [Praci.  Plani.  130.) 

:  IBS5.  &ing  observes,  "  the  rite  of  plants  fos  exclusive  plantations  must,  in  some  measure^  depend  on 
their  kinds ;  but  it  may  be  said^^generally,  that  the  plants  being  transplanted,  they  should  be  Iram  a  ftaoC 
to  eighteen  Inches  in  height,  stiirin  the  stem  and  well  rooted.  Plants  for  this  purpose  should  seMom  be 
mofe  than  three  years  ttom  the  seed ;  indeed  never,  if  they  have  been  raised  in  good  soil  Many  of  them 
may  be  sufficiently  large  at  two  years  ftx>m  the  seen ;  an^  if  *>V<^re  to  he  preferred  to  those  of  a  greater 
age,  a«  they  will  consequently  be  more  vigorous  and  hoUthy.  The  laroh,  if  properly  treated,  will  be  very 
lit  for  planting  out  at  two  years  of  age  A  healthy  seedling  being  removed  from  the  seed-bed  at  the  end 
of  the  first  year,  into  good  ground,  wUl,  by  the  end  of  the  seoond,  be  a  fitter  plant  for  the  forest,  than  one 
nursod  a  second  year.  The  next  best  pljMit  foir  the  purpose  is  that  which  has  stood  two  yean  in  the  seed, 
bed,  and  has  been  transplanted  for  one  season.  Thu  is  supposing  it  to  have  risen  a  weakly  plant :  for,  if 
thf  larth  rise  strong  Arom  tlie  seed  the  flrat  season,  it  should  never  stand  a  second  In  the  seed-bed.  Tiie 
ash,  the  elm,  and  the  sycamore,  one  year  ttoa  the  seed,  nursed  in  good  soil  for  a  second  season,  will  often 
prove  sufficiently  strong  plants.  If  they  be  weakly,  they  may  stand  two  years  in  the  seed4)cd ;  and  then, 
being  nursed  one  Mas«n  in  good  soil,  will  be  .very  fit  for  planting  out  In  the  forest  The  oak,  the  beech, 
aAd  the  chestnut,  if  raised  in  rich  soil,  and  well  Airnished  with  roots  at  the  end  of  the  first  year,  and  having 
been  nursed  in  rows  for  two  years,  will  be  very  fit  to  be  planted  out :  but  if  they  be  allowed  to  Mand'two 
years  in  the  sced4)ed,  and  be  nianted  one  year  in  good  ground,  they  will  be  stiU  better,  and  the  roaCs  will 
be  found  wcdl  feathered  with  fine  small  fibres.  The  silver  fir  and  common  spruce  should  stand  two  years 
m  the  seed.bed.  If  transplanted  Into  very  good  soli,  they  may  be  fit  for  bemg  planted  out  at  the  end  of 
the  first  year ;  but,  more  generallv,  they  require  two  years  in  the  linea  The  SeoU  pine  eboiild  abo  stand 
foe  two  vcars  in  the  seed-bed,  and  should  be  nursed  in  good  ground  for  one  year ;  at  the ,  end  of  which 
they  will  be  much  fitter  for  t>eing  planted,  than  if  tbey  were  aDowed  to  stand  a  sec;ond  year  in  the  lines. 
They  are  very  generally  taken  at  once  from  the  seedbed ;  and,  in  land  bare  of  heaA  or  herbage,  they 
skicceed  pretty  well ;  nevertheless,  we  would  prefer  them  one  year  nursed.  The  above  are  the  hanly  and 
most  usefol  forest  trees  i  and  from  the  observations  made,  whatever  reqiects  the  age  or  slie  of  other  kinds 
may  easilv  be  inferred.*'   (Plant  Kal.  IM.) 


a93&  According  id  Pontev^  •*  Che  best  general  nile  Is,  to  pronoitloo  thesise  of  theplutstotbegoed. 
ncss  of  the  soil ;  the  best  of  the  latter  requiring  the  lalvcst  of  the  former.  Still,  on  bleak  exposures,  thia 
rule  will  not  hold  good,  as  there  the  planU  should  never  be  large,  for  otherwise  the  greater  part  would  fiiil 


from  the  circumstance  of  wind. waving,  and.  of  those  that  succeeded,  few,  if  any,  would  make  macH  pro^ 
gross  for  several  years ;  phies  and  firs  of  a  foot«  and  deciduous  trees  of  eij^teen  inches,  are  laigeenoiigh 
for  such  places.  As  in  extensive  plaating,  soila  which  are  good  and  well  sheltered  but  sekfom  occur,  tne 
most  useAil  sixes  of  plants,  for  general  purposes,  will  be  pines  and  firs  of  a  foot,  and  deciduous  trees  of 
eighteen  inehes,  both  traidpiantcd.  None  bnt  good.rooted  plants  wlU  succeed  on  a  bad  sell,  while  on  a 
good  oee,  sheltered,  none  but  very  bad.rooted  plants  will  foil  A  large  plant  never  has  so  good  a  root,  in 
proportion  to  its  sixe^  as  a  small  one ;  and  hence  we  see  the  propriety  of  using  such  on  good  scrils  only. 
Small  plants  lose  but  few  of  their  roots  in  removal ;  therefore,  tnongh  planted  in  very  uodenrtabSlsed 
holes  ef  pulverised  earth,  they  soon  find  the  means  of  making  roots,  in  proportion  to  their  heada  It 
should  never  he  forgotten,  thaL  in  being  removed,  a  plant  of  two  feet  loses  a  greater  proportion  of  its  roots 
than  a  tree  of  one.  and  one  of  three  feet  a  greater  proportion  than  one  of  two,  and  so  on,  in  proportion  to 
Its  former  strength  and  height ;  and  thus,  the  larger  the  plants,  so  much  gnater  is  the  degree  of  laagiior 
or  weakness  into  which  they  are  thrown  by  the  operation  of  transpbinting.*'    {Pntf.  Plani,  161.) 


39S7.  The  xasom/ar  planting  are  autumn  and  spring  l  the  former,  when  the  aoil  aad 
sitaadon  are  moderately  good,  and  the  planta  large ;  ami  the  latter,  for  bleak  utuations. 
Neocssity,  however,  is  more  frequently  the  guide  here  than  choice,  and  in  extenave 
deaigns  the  operation  is  generally  perfonned  in  all  moderately  dry  open  weather  firom 
October  to  April  inclusive.  **  In  an  extensive  plantation,**  Sang  obsenre%  **  it  will 
Ifordly  happen  but  there  will  be  a  variety  of  soil,  some  parts  moist  and  heavy,  and  others 
dry  and  light.     The  lightest  parts  may  be  Ranted  in  Deoesaber  or  January;  and  the 
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more  moists  or  damp  parts,  in  February  or  March.  It  must  be  obserred,  however,  that 
if  the  ground  be  not  in  a  proper  case  for  planting,  the  operation  had  better  be  delayed. 
The  plants  will  be  injured,  either  by  being  committed  to  the  ground  when  it  is  in  aaour 
and  wet,  or  in  a  dry  parched,  state.  At  a  time  when  the  soil  is  neither  wet  nor  dry, 
the  operation  of  planting  is  most  successfully  performed.  The  mould  does  not  then  ad- 
here to  the  spade,  nor  does  it  run  in ;  it  divides  well,  and  is  made  to  intermingle  with  the 
fibres  of  the  plants  with  little  trouble ;  and  in  treading  and  setting  the  plant  upright,  the 
soil  is  not  worked  into  mortar,  wliich  it  necessarily  must  be,  if  in  a  wet  state,  evidently  to 
the  great  detriment  of  the  plants.  It  is  therefore  improper  to  plant  on  a  retentive  soil  in 
the  time  of  rain,  or  even  perhaps  for  sOme  days  afterwards,  or  after  a  fall  of  snow,  until 
it  has  fur  some  days  disappeared.  Whereas,  in  a  dry  absorbent  soil,  it  may  be  proper  to 
^lant  in  .the  time  of  gentle  showers,  immediately  after  heavy  rains,  or  as  soon  as  the  snow 
b  cjissolved."     (Plant,  A'aL  157.) 

39S8.  Pontty  ii  a  decided  AdTocate  for  autumn  preparation  of  the  soil,  and  cpring  planting.  "  Autumn 
planting/*  he  says,  **  is  advisable  only  in  few  cases,  while  spring  planting  may  properlv  apply  to  all.*' 
.  5939.  According  to  Sm^t  the  proper  time  fbr  planting  the  pine  and  nr  tribes,  and  all  evergreens,  is 
April,  or  even  the  flzst  fortnight  in  May.  **  Attention  should  be  paid,  that  no  greater  number  of  planU 
l>e  lifted  frckm  the  nursery  than  can  be  conveniently  planted  on  the  same  day.  Damp  weather  is  the  best. 
When  very  dry,  and  the  pUints  rise  destitute  of  eartn  at  their  roots,  their  roots  should  be  dipped  in  mud 
(puddle)  so.as  to  be  coated  over  by  it  In  all  cases,  cara  should  be  takoi  not  to  shake  off  any  adhering 
earth  from  plants  at  the  time  of  planting.**    {Piant.  Kal.  341.) 

S9ia  A  puddle  for  trees  is  made  by  mixing  water  with  any  soil  rather  tenacious,  so  intimately  as  to 
form  a  complete  puddle,  so  thick  that  when  the  plants  are  dipped  into  it,  enough  may  remain  upon  the 
roots  to  cover  them,  llie  proccsa  of  puddling  is  certainly  simple,  and  its  exoense  too  trifling  to  deserve 
notice :  its  eflfbcts,  however,  in  retaining,  if  not  attracting,  moisture  are  such  that,  by  means  of  it,  late 
pUnting  is  rendered  abundantly  more  safe  than  it  othcrwue  would  ba  It  is  an  old  invention,  and  hence 
It  is  truly  astonishing  that  it  is  not  more  frequently  practised.  If  people  were  to  adopt  it  generally  in 
q>ring  planting,  Pontey  believes  the  prejudice  in  fovour  of  autumn  practice  would  soon  be  done  away. 

39il.  Cobbett  prefers  spring  planting.  **  It  is  a  great  error.**  he  says,  *'  to  suppose  that  vou  gam  time 
lyy  autumnal  or  winter  plantuig.  You  do,  indeed,  see  the  buds  come  out  a  little  more  eariy  m  the  spring ; 
but  it  is  tlicefftet  at  the  end,  and  not  at  the  beginning,  of  the  summer,  at  which  you  ought  to  look.  If  vou 
plant  in  the  autumn  or  winter,  the  plants  get  btoum  aboui  fbr  several  months,  and,  in  verv  wet  weather, 
their  stems  work  a  sort  of  Ao/^  round  themselves ;  and  thus  the  root  itself  is  shaken ;  and  if  left  thus,  they 
will,  by  March,  be  generally  leaning  on  one  side,  with  the  hole  open  on  the  other  side ;  and  when  the 
harsh  winds  of  March  come  upon  the  long-time  battered  ground,  it  will  present  a  surface  nearly  as  hard 
as  a  road.  In  such  a  case,  the  ground  ought  to  be  dug  or  spaded  up  between  the  trees  in  March  or  in 
April :  for  nothing  can  thrive  well  in  ground  thus  baked,  however  good  tlie  ground  may  be  in  iu  nature.*' 

a^S.  Pruning  previomUf  to  planifng.  If  the  plants  have  been  brought  tram  a  distance,  and  the 
fibrous  roots  are  dried  up,  they  should  all  be  cut  off,  because,  like  the  leavos  of  a  tree  which  has  been  taken 
up  in  the  growing  state  and  become  withered,  they  have  lost  their  vitalitv.  The  larger  fibres,  which  are 
only  dead  at  the  points,  should  be  shortened.  The  tap-root,  also,  should  be  shortcnedy  perhaps  in  most 
cases  two  tliirds  of  its  length.  Cobbett  observes,  and  with  truth,  as  far  as  our  experience  goes,  that  if 
the  longest  tap-roots  **  were  put  into  the  ground  at  full  length  with  an  iron  bar,  they  would  be  sure  to 
die  all  the  way  nearly  up  to  the  top.*'  {fVoodtandt^  68.)  Many  trees,  however,  have  no  tap-roots,  and 
these  only  require  attention  to  the  fibres.  When  the  plants  are  newly  taken  up  flrom  the  seed.bed,  or 
nursery  linos,  they  may  be  planted  without  cutting  off  the  fibres ;  l>ccause  these  will  retain  their  vitality 
uninsured. 

3943.  The  operaiicm  of  inserting  the  plantt  in  the  soil  is  performed  in  various  ways ; 
the  most  genend  mode,  and  that  recommended  by  Marshal  and  Nicol,  is  pitting ;  in 
which  two  persons  are  employed,  one  to  operate  on  the  soil  with  the  spade,  and  the  other 
to  insert  the  plant  and  hold  it  till  the  earth  is  put  round  it,  and  then  press  down  the  soil 
with  the  foot  Where  the  plants  are  three  feet  high  or  upwards,  tliis  is  the  best  mode ; 
but  for  smaller  plants  modes  have  been  adopted  in  which  one  person  )>erforms  the  whole 
operation.  This  method  of  planting  by  pitting  is  what  Withers  calls  the  Scotch  system, 
but  which  Sir  Henry  Steuart  has  shown  (Planter' t  Guide,  2d  edit.  p.  468.)  is  not  peculiar 
to  Scotland,  but  is  common  in  every  country  where  treps  are  cultivated. 

3944.  Sang  describes  five  kinds  of  manual  operation  employed  by  him  iu  planting,  and 
in  part  in  sowing  trees :  by  pitting ;  by  slitting  simply,  or  by  cross  or  T  slitting ;  by  the  dia- 
mond dibber ;  by  the  planting-mattock ;  and  by  the  planter  or  ground  adze.  In  filling  an 
area  with  plants,  he  first  plants  those  intended  as  the  final  trees,  and  afterwards  the  nurses ; 
or  one  set  of  operators  plant  the  former,  while  another  follow  with  the  latter,  unless  the 
time  for  removing  the  nurses,  as  in  the  case  of  evergreen  pines  and  firs,  should  be  later 
than  that  for  planting  the  principals.  '<  Tlie  plants,  if  brought  from  a  distance,  should  be 
shoughed,  i.  e.  earthed  in ;  or  they  may  be  supplied  daily  from  the  nursery,  as  circumstances 
direct.  All  tlie  people  employed  ought  to  be  provided  with  thick  aprons,  in  which  to 
lap  up  the  plants,  the  spadesmen,  as  well  as  the  boys  or  girls ;  the  latter  being  supplied 
by  the  former  as  occasion  may  require.  All  of  them  should  regularly  fill  their  aprons 
at  one  time,  to  prevent  any  of  the  plants  being  too  long  retained  in  any  of  the  planters* 
aprons.  One  man  cannot  possibly  set  a  plant  so  well  with  the  spade,  unless  in  the  case  of 
htying,  as  two  people  can ;  nor,  supposing  him  to  do  it  as  well,  can  he  plant  half  as 
many  in  the  same  space  of  time  as  two  can.  A  boy  ten  years  of  age  is  equal,  as  a 
holder,  to  the  best  man  on  the  field,  and  can  be  generally  had  for  less  than  half 
the  money.  Hence  this  method  is  not  only  the  best,  but  tlie  least  expensive."  (Plant, 
JTal.  167.) 
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9MB.  J^  pUHng.  **  Tlie  pit  hnvlng  been  duft  for  tereral  months,  the  surftM^e  will  therefore  be  en. 
cnifted  by  the  nunf,  or  praubly  covered  with  weedc  The  roan  first  strikes  the  spade  downwards  to  the 
bottoni,  two  or  three  times,  in  order  to  loosen  the  soil ;  then  poaches  it  as  if  mixing  morur  for  the 
builder ;  he  next  lifts  out  a  spadefUl  of  the  earth,  or,  if  necessary,  two  spadeAils,  so  as  to  make  room  for 
all  the  flbKt,  without  thehr  being  anywise  crom  Hed  together ;  he  then  chofis  the  rotten  turf  remaining  in 
the  twCtom,  and  leveb  the  whole  'ttxe  boy  now  |4are«  the  plant  perfectly  upright,  an  inch  deeper  than 
when  it  stood  in  the  numerr,  and  holds  it  firm  in  tnat  uosition.  The  man  triiuUr*  in  the  moiiM  gently ; 
the  boy  gently  mores  the  plant,  not  fh>m  side  to  side,  but  upwards  and  downwards,  until  the  fibres  be 
cftvered.    The  roan  then  fills  in  all  the  remaining  mould ;  and  immediately  proceeds  to  chop  and  poacli 


the  next  pit.  leaving  the  boy  to  set  the  plant  i 


ht,  and  to  tread  the  mould  about  it    This  in  stiff  wet 


soil  he  does  lightly  r  but  in  sandy  or  gravelly  soil  he  continues  to  tread  until  the  soil  no  longer  retains  the 
impression  of  his  foot  The  man  has  by  this  time  got  the  pit  ready  for  the  next  plant,  the  boy  is  al9o 
ready  with  it  in  his  hand,  and  in  this  manner  the  operation  goes  on.  On  very  steep  Aangs  which  have 
been  pitted,  the  following  rule  ought  to  be  otMcrvod  in  planting :  —To  place  the  plant  tn  the  angle  formed 
by  the  acbllvity  and  sur&ce  of  the  pit :  and  in  flni«hing,  to  raise  the  outer  margin  of  the  pit  highest, 
whereby  the  iriant  will  be  made  to  stand  as  if  on  level  ground,  aiid  the  moisture  be  retained  In  the  hollow 
ofthe  angle,  evidently  to  iUadvant;)ge."  [Fiant.  A'a/.  167.) 

59I6L  Sir  Henry  Steuart  states  that  the  pitting  syxtem,  as  already  practised  by  most  nations,  though  by 
iOme  Ignorantly  and  erroneously  designated  the  Scotch  method,  if  duly  regulated  by  science,  must  be  the 
best  method  for  the  planting  of  waste  lands,  or,  in  general,  for  large  desiens  ot  wood,  where  the  quality 
of  timber  is  tiie  main  ol^ect :  althouch  particular  spots,  in  all  extensive  woodlands,  might  be  advantageously 
trenched  and  manured  under  peculiar  circumstances.    {Planter**  Guide^  2d  edit  p.  479.) 

aM7.  The  $ltt  metkatf  either  simply  or  bv  the  T  method,  is  not  recommended  by  Sang;  but  necessity 
may  justify  its  adoption  occasionally.  **  We  would  not  recommend  planting  by  tne  slit,  unless  where 
there  it  no  more  soil  than  is  absolutely  occupied  by  the  fibres  of  the  herbage  which  grows  on  the  pl«ce. 
Except  on  turfl  it  cannot  lie  performed ;  nor  should  it  be  practised,  if  the  turf*be  found  three  or  four 
Inches  thick.  By  pitting  In  summer,  turf  is  capable  of  being  converted  into  a  proper  mould  in  the  space 
of  a  few  months  i  and  tne  expense  of  pitting,  especially  in  small  plahtations,  can  never  counterbalance 
the  risk  of  success  in  the  eyes  of  an  ardent  planter.  The  most  prooer  time  to  iierform  the  operation  of 
slitting  in  the  planu  is  when  the  surface  Is  in  a  moist  sUte.  On  all  steeps  the  plant  should  be  placed 
towards  the  declivity,  that  the  nwisture  may  fall  to  its  roots:  that  is  to  say,  in  planting,  the  spadesman 
should  stand  highest,  and  the  boy  lowest  on  the  bank,  by  which  arrangement  the  plant  will  be  inserted 
at  the  lower  angle  ofthe  slit"   [Plani.  KaL  17a) 

as>l&  Planting  vitk  the  diamond  dibber^  he  says,  **  is  the  cheapest  and  most  expeditious  planting  of 
any  we  yet  know,  in  cases  where  the  soil  is  a  sand  or  gravel,  and  the  surface  bare  or  herbage  Tlie  pitte 
ofthe  dibber  (Jlg.390.  a)  is  made  of  good  steel,  and  is  fbur  Inches  and  a  half  broad  where  the  iron  handle 
is  welded  to  it ;  each  ofthe  other  two  sides  of  the  triangle  is  five  inches  long ;  the  thickness  ofthe  plate 
is  one  fifth  part  of  an  inch,  made  thinner  ttma  the  middle  to  the  aides,  till  the  edges  become  sharp.  The 
length  of  the  iron  handle  Is  seven  Inches,  and  so  strong  as  not  to  bend  in  working,  which  will  reouire  ' 
six  eighths  of  an  inch  sqture  The  iron  handle  is  famished  with  a  turned  hilt,  like  the  handle  of  a  large 
gim'et,  both  in  its  form  and  manner  of  being  fixed  on.  The  planter  is  famished  with  a  planling-bi^, 
tied  round  his  waist,  in  which  he  carries  the  plants.  A  stroke  is  given  with  the  dibber,  a  little  aslant, 
the  point  lying  inwards ;  the  handle  of  the  dibber  Is  then  drawn  towards  the  person,  while  its  plate 
remains  within  the  ground  :  by  this  means  a  vacuity  b  formed  between  the  back  of  the  dibber  and  the 
ground.  Into  which  the  planter,  with  his  other  hand,  introduces  the  loots  of  the  seedling  plants,  being 
careful  to  put  them  f^Uy  to  the  bottom  of  the  opening  :  he  then  piUis  out  the  dibber,  so  as  not  to  displace 
them,  and  gives  the  eased  turf  a  smart  stroke  with  the  heel ;  and  thus  is  the  plant  completely  firmed. 
The  greatest  error  the  planter  with  this  instrument  can  run  Into,  is  the  imperfect  introduction  of  the 
roots.  Green  or  unpractised  hands  are  spt  to  double  the  roots,  or  sometimes  to  lay  them  across  the 
opening,  instead  of  putting  them  straight  down,  as  above  directed.  A  caref\il  man,  however,  will 
became,  if  not  a  spee<iy,  at  least  a  good  planter  in  one  day ;  and  it  is  of  more  importance  that  he  be  sure 
than  quick.  A  careless  or  slovenly  person  should  never  be  allowed  to  handle  a  diblier  of  this  kind.*' 
a9fa  Planting  with  the  ptaniing.mattock  {Jig.  390.  b)  U  resorted  to  in  rocky  or  other  spots  where  pitting 

Is  Impracticable    **  The  helve  or  handle 
590         <-L  ^*  three  feet  six  Inches  long ;  the  mouth 

"^"^  is  five  inchee  broad,  and  is  made  sharp ; 

the  length  fh>m  it  to  the  eye,  or  helve, 
is  sixteen  inches  ;  and  it  is  uwd  to  pare 
off  the  sward,  heath,  or  other  brush  that 
may  happen  to  be  in  the  way,  previously 
to  easing  the  soil  with  the  ofiier  end. 
The  small  end  tapers  from  the  eye,  and 
terminates  in  a  jpoint,  and  is  sevent^n 
Inches  lona."  By  this  instrument  the 
surface  is  skimmed  off"  for  six  or  eight 
inches  in  diameter,  and  with  the  pick, 
end  dug  down  six  or  eight  inches  deep, 
bringing  up  any  loose  stones  to  the  sur- 
face  i  by  which  means  a  place  will  be 
pre|>ared  for  the  reception  of  the  plant, 
little  iDferior  to  a  pit  This  instrument 
may  be  used  in  many  cases,  when  the  plants  to  be  planted  arc  of  small  site,  such  as  one-year  l«rch  seed, 
lings,  one  year  nursed }  or  two-year  Scots  pines,  one  year  nursed ;  and  the  expense  is  much  less  than  by 
the  spade"  (Plant.  KaL  3R5.) 

aavO.  Planting  with  the  for e»t. planter  or  ground  adxe  {Jtg.  590.  c).  "  The  helve  Is  sixteen  inches  long, 
the  mouth  is  four  inches  and  a  half  broad,  and  the  length  ot  the  head  is  fourteen  inchee  The  instrument 
is  used  in  planting  hilly  ground,  previously  prepared  by  the  hand-mattock.  1'he  person  who  performs  the 
work  carries  the  plants  in  a  close  a|iron :  digs  out  the  earth  tulflciently  to  hold  the  roots  of  the  |>lant :  and 
sets  and  firms  it  without  help  fhim  another :  it  is  only  usefUl  when  small  plants  are  used,  and  in  hilly  or 
rocky  situations."  iPUmt  KaL  pref.  xxiv.) 

3951 .  Pvniey  prefen  planting  by  jnitmg,  in  general  c&^cs,  tlie  holes  being  made 
during  the  preceding  summer  or  winter,  sufficiently  large,  but  not  so  deep  into  a  reten- 
tive subsoil  as  to  render  them  a  receptacle  for  water.  When  the  plants  have  been 
brought  from  a  distance,  he  strongly  recommends  puddling  them  previously  to  planting ; 
if  th^  seem  very  much  dried,  it  would  be  still  better  to  lay  them  in  the  ground  for  eight 
or  ten  days,  giving  then^a  good  soaking  of  water  every  second  or  third  day,  in  order  to 
restore  their  vegetable  powers ;  for  it  well  deserves  notice,  that  a  degree  of  moisture  in 
soil  sufficient  to  support  a  plant  recently  or  immediately  taken  from  Uie  nursery,  would, 
in  the  case  of  dry  ones,  prove  m>  far  insufficient,  that  most  of  them  would  die  in  it.     The 
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puddling  here  recommended  may  also  be  of  great  senrice  in  all  cases  of  late  planting 
where  small  plants  are  used :  Pontey*s  method  is  (after  puddling)  to  tie  them  in  bundles 
of  two  or  three  hundreds  each ;  and  thus  send  them,  by  a  cart-Iood  at  once,  to  their 
destination ;  where,  being  set  upright  close  to  each  other,  and  a  little  straw  carefully 
applied  to  their  outsides,  such  bundles  may  remain  without  damage  in  a  sheltered  situa- 
tion for  any  reasonable  time  necessary  to  plant  them.  Where  loose  soil  happens  to  be 
convenient,  that  should  be  substituted  in  the  place  of  straw. 

3952.  Pontei^t  methods  of  planting  are  in  general  the  same  as  those  of  Sang :  he  uses 
a  mattock  and  planter  of  similar  shape ;  and  also  a  two  or  three  pronged  instrument,  which 
we  have  elsewhere  denominated  ih&j^nier't  hack.  (Enct/c.  of  Gard.  §  1305.)  **  Tins  in- 
strument,** he  says,  '*  has  been  introduced  of  late  years  as  an  improvement  on  the  mattock 
and  planter,  being  better  adapted  to  soils  full  of  roots,  stones,  &c. ;  it  is  likewise 
easier  to  work,  as  it  penetrates  to  an  equal  depth  with  a  stroke  less  violent  than  the  for- 
mer :  it  is  also  less  subject  to  be  clogged  up  by  a  wet  or  tenacious  soil.  The  length  of 
the  prongs  should  be  about  eight  inches,  and  the  distances  between  them,  when  with  three 
prongs,  one  and  a  half,  and  with  two  prongs,  about  two  inches :  the  two-pronged  back 
should  be  made  somewhat  stronger  than  the  other,  it  being  chie^y  intended  for  very 
stony  lands,  or  whew  the  soil  wants  breaking,  in  order  to  separate  it  from  the  herbage^ 
Sec,  These  tools  are  chiefly  applicable  to  plants  of  any  sise  up  to  about  two  feet,  or  such 
as  are  generally  used  for  great  designs,  and  they  are  used  as  substitutes  for  the  spade,  in 
the  following  manner ;  — The  planter  being  provided  with  a  basket  holding  the  plants  re- 
quired (the  holes  being  supposed  prepared,  and  the  earth  left  in  them),  he  takes  a  tree  in 
one  hand,  and  the  tool  in  the  other,  which  he  strikes  into  the  hole,  and  then  pulls  the 
earth  towards  him,  so  as  to  make  a  hole  large  enough  to  hold  all  its  roots ;  he  tlien  puts 
in  the  plant  with  the  other,  and  pushes  tlie  earth  to  its  roots  with  the  back  of  the  planter ; 
after  which,  he  fixes  the  plant,  and  levels  the  soil  at  the  same  Instant  with  his  foot,  so 
that  the  operation  b  performed  by  one  person,  with  a  degree  of  neatness  and  expedition 
which  no  one  can  attain  to  who  uses  the  spade.  It  is  known  to  all  planters,  that  but  few 
labourers  ever  learn  to  plant  well  and  expeditiously  in  the  common  method,  without  an 
assistant ;  this  method,  however,  requires  neither  help  nor  dexterity,  as  any  labourer  of 
common  sagacity,  or  boy  of  fifteen,  or  even  a  woman,  may  learn  to  perform  it  well  in  less 
than  half  an  hour.  The  facility  with  which  these  tools  will  break  clods,  clear  the  holes 
of  stones,  or  separate  the  soil  from  herbage,  the  roots  of  heath,  &c.  (the  former  being 
previously  mellowed  by  the  frost),  may  be  easily  imagined.*'  {Pnf.  Plant.  173.)  The 
adoption  of  a  small  mattock  for  inserting  plants,  we  recollect  to  have  seen  recommended  in 
a  tract  on  planting  in  the  Highlands,  by  M^Laurin,  a  nurseryman,  published  at  Edinburgh 
upi^lu^  of  twenty  years  ago. 

3953.  jin  expeditious  mode  of  dit-planting  is  describied  in  the  General  Export  tf  Scot- 
land, as  having  been  practised  for  many  years  on  the  duke  of  Montrose's  estate. 
It  is  as  follows :  **  The  operator,  with  his  spade,  makes  three  cuts,  twelve  or  fifteen 
inches  long,  crossing  each  other  in  the  centre,  at  an  angle  of  sixty  degrees,  the  whole 

59X  having  the  form  of  a  star.  {Jig.  591.)     He  inserts  his  spade  across  one 

of  the  rays  (a),  a  few  inches  from  the  centre,  and  on  the  side  next 
himself;  then  bending  the  handle  towards  himself,  and  almost  to  the 
ground,  the  earth  opening  in  fissures  from  the  centre  in  the  direction 
of  the  cuts  which  had  been  made,  he,  at  the  same  instant,  inserts  his 
plant  at  the  point  where  the  spade  intersected  the  ray  (a),  pushing  it 
forward  to  the  centre,  and  assisting  the  roots  in  rambling  through  the 
fissures.  He  then  lets  down  the  earth  by  removing  his  spade,  having  pressed  it  into 
a  compact  state  with  his  heel ;  the  operation  is  finished  by  adding  a  little  earth,  with  the 
grass  side  down,  completely  covering  the  fissures,  for  the  purpose  of  retaining  the 
moisture  at  the  root  and  likewise  as  a  top-dressing,  which  grestly  encourages  the  plant 
to  push  fVesh  roots  between  the  swards.**  (Vol.  ii.  p.  283.) 

3954.  The  transplantation  of  large  troes  is  a  subject  more  properly  belonging  to 
landscape-gardening  than  to  agriculture ;  but  it  may  not  be  improper  Portly  to  notice 
the  principles  of  the  practice  in  this  place.  As  the  stability  of  a  large  tree  depends  in  a 
great  measure  on  its  ramose  roots  extending  themselves  on  every  side,  as  a  base  to  the  super- 
structure, so,  in  preparing  the  tree  for  removal,  these  roots  should  be  cut  at  as  great  a 
distance  from  the  stem  as  can  conveniently  be  accomplished.  As  the  nourishment 
drawn  up  by  a  tree  depends  on  the  number  of  its  fibrous  roots,  it  is  desirable,  a  year  or 
two  before  removal,  to  concentrate  these  fibres^  by  limiting  their  nroduction  to  such 
ramose  roots  as  can  be  removed  with  the  tree.  Cut  a  circular  trench,  therefore,  round 
the  tree  to  be  removed,  at  a  greater  or  less  distance,  according  to  the  size  of  the  tree, 
and  the  exposure  in  which  it  is  to  be  planted.  Ilemove  the  earth  from  this  trench, 
and  also  a  good  part  of  that  wliich  covers  the  roots  which  remain  between  the  trench 
and  the  trunk.  Substitute  well  pulverised  rich  soil ;  or  mix  the  better  part  of  what 
was  taken  out  of  the  trench  and  off  the  surfiBu;e  with  rich  soil ;  replace  it,  and  press  the 
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whole  firmly  down.     Let  the  tree  remain  two  years,  or  three  if  very  large,  and  then 
remove  it,  and  carefully  plant  it  where  it  is  finally  to  remain. 

9BS5.  StrBemrpSttuart,  who  has  h«d  much  experi. 
coce  In  rcmorinff  Urge  trees,  and  who  thinks  that 
be  has  discovered  a  new  theory  or  principle  for  doing 
•o,  recomniends  that  no  branches  should  be  pruned 
fVom  the  head;  and  that  to  prevent  the  tree  ftom 
being  blown  over  by  the  wind,  its  position  rela. 
tively  to  the  prevailing  wind  of  the  locality  should 
be  reversed.  The  prineiple  of  not  reducing  the 
heed  in  the  same  proportion  as  the  roots  may 
be  reduced,  was  hinted  at  by  Miller,  but  has  been 
flrst  systematically  defended  by  Sir  Henry  Steuart 
Experienced  planters  agree,  that  nothing  ought 
to  be  cut  from  the  head  of  a  beech  tree  when  it 
Is  removed ;  but  they  do  not  seem  willing  to  con. 
cede  to  Sir  Henry's  theory,  so  far  as  ic  respects 
most  other  ramose  trees.  We  are  inclined  to 
think  that  he  may  be  right  with  reqicct  to  resinous 
trees,  the  beech,  and  perhaps  one  or  two  others ; 
but  tnat,  as  a  general  principle,  whether  in  young 
trees  or  old,  the  top  must  be  lightened  more  or 
less  in  proportion  to  the  roots.  When  the  tree 
has  made  a  stock  of  fresh  roots,  and  become 
flrmly  established  in  the  soiL  if  an  extraordinary 
exertion  in  its  growth  be  then  wanted,  it  may 
cither  be  cut  in  or  ]^runed  severely,  or  cut  down 
to  the  ground ;  and  in  either  case,  if  it  be  a  tree 
that  stools,  it  will  throw  out  vigorous  shootSw 

3S66L  Tke  pHncipU  qf  reversing  the  pofUion  qf 
the  tree  reMivelp  to  the  wfmd,  appears  to  be  good ; 
since,  the  broader  the  base  or  the  bead  of  the 
tree  relatively  to  its  height,  the  more  obliquely 
will  it  receive  the  impulse  of  the  wind.  Iliose 
trees  are  fittest  fi>r  being  transplanted,  whicli 
have  grown  in  free  open  situations;  because  in 
them  the  bark  is  thick  and  coarse  to  resist  the 
cold;  the  stems  stout  and  short,  and  the  head 
extensive  with  the  lower  branches  q»reading,to 
resist  the  wind. 

daS7.  Tke  maekine  far  trantptatUii^  large  treei 
adopted  bv  Sir  Henry  Steuart,  is  an  improvement 
of  one  which  has  been  very  long  in  general  use. 
It  consists  of  a  pole  (Jfg.  B9Z.  a  a)  lo  feet  long, 
attached  to  an  axle  and  a  pair  of  wheels,  on 
which  is  placed  a  block  (A),  which  may  be  of 
any  convenient  heicht,  with  a  pillow  (c),  and 
two  rings  for  attaching  the  draught  chains  {d). 
It  is  easy  to  conceive  the  application  of  this 
pole,  axle,  and  wheels,  to  a  large  tree,  and  its 
removal  bj  men  or  horses  to  its  intended  destu 
nation  [Jig.  B91).  iPianter't  Guide,  sect  vUL  Sd 
edit) 
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Sect.  IV.     Mixture  of  Trees  in  FlantalixmS' 

3958.  The  object  of  mixing  trees  in  jUantations  is  threefold :  that  of  sheltering  the 
weaker  but  ultimately  more  valuable  kinds  by  the  stronger  and  hardier;  that  of  drawing 
as  much  profit  from  the  soil  as  possible ;  and  that  of  producing  variety  of  appearance. 

S959.  With  respect  to  shelter^  many  situations  are  so  exposed,  that  it  is  extremely  diffi- 
cult to  rear  trees  without  some  mode  of  protecting  them  from  the  cold  winds  of  spring 
during  their  early  growth.  This  is  sometimes  done  by  walls,  tlie  extent  of  whose  influ- 
ence, however,  is  but  very  limited;  by  thick  planting;  or  by  planting  the  more  hardy 
and  rapid-growing  species,  to  nurse  up  and  protect  such  as  are  more  tender,  but  ultimately 
mor6  valuable.  The  proportion  of  nurses  to  principals  is  increased  according  to  the 
bleakness  of  the  site  :  Pontey  says,  "  Both  authors  and  planters  are  in  the  habit  of  err- 
ing cgregiously,  in  regard  to  the  proportion  of  principals  and  nurses,  as  they  generally 
use  as  many  or  more  of  the  former  than  the  latter,  though  it  is  very  easy  to  show,  that 
they  ought  to  use  three  times  as  many  of  the  latter  as  the  former.  For  instance,  when 
trees  are  planted  at  four  feet  apart,  each  occupies  a  surface  of  sixteen  feet ;  of  course, 
four  of  them  will  occupy  sixty-four,  or  a  square  of  eight  feet ;  and,  therefore,  if  we 
plant  three  nurses  to  one  principal  tree,  all  the  former  might  be  displaced  gradually,  and 
the  latter  would  still  stand  only  eight  feet  apart.** 

39fl0.  Nurse  plants  should,  in  every  poeaible  case,  be  luch  as  are  most  valued  at  an  early  period  of 
growth.  The  larch  and  sprilce  fir  should  be  used  liberally,  in  every  case  where  they  will  stow  freely ;  still 
it  is  not  intended  they  should  exclude  all  others,  more  particularly  the  birch,  which  has  most  of  the 
properties  of  a  good  nurse,  such  as  numerous  branches  and  quick  growth,  on  any  tolerable  soil  or 
situation.  It  is  not,  however,  like  the  others;  a  wood  of  general  application.  (Prqfitable  Planter,  p.  115.) 
Sang  also  adopts  the  proportion  of  three  nurses  to  one  principal,  and  employs  chiefljr  the  resinous  tribe, 
and  looks  to  them  for  rcimburscmcnf  till  the  hard  timber  has  attained  to  a  foot  in  diameter,  under 
which  sixe  hard  timber  is  seldom  of  much  value.  His  principals  are  planted  at  Arom  six  to  ten  feet 
apart,  according  to  the  soil  and  situation.    {Plant.  Kal.  pt  166.) 

S961.  In  procuring  shflttr.  muck  depends  on  the  ntode  qf  commencing  and  continuing  plantations  on 
bleak  sites.  Sang,  who  has  had  extensive  experience  in  this  part  of  planting,  observes,  that  *'  every 
plain,  and  most  fields  and  situations  for  planting  in  this  country,  have  what  may  be  called  a  windward 
side,  which  is  more  exposed  to  the  destructive  blast  than  any  other.  It  is  of  great  importance  to  be 
apprised  of  this  circumstance,  and  to  be  able  to  fix  upon  the  roost  exposed  side  of  the  proposed  forest 
plantation.  Fix,  then,  upon  the  windward  side  of  the  space  which  is  to  be  converted  into  a  forest,  mark 
off  a  horisontal  stripe  or  belt,  at  least  a  hundred  yards  In  breadth.  I^et  this  portion  of  ground  be 
planted  thick,  say  at  the  distance  of  thirty  inches,  or  at  the  most  three  feet,  with  a  mixture  of  Lirch 


sycAmore,  and  elder,  in  equal  quantities  or  nearly  so,  if  the  sml  be  adapted  for  rearing  these :  but  if 
It  be  better  adapted  for  Scots  pines,  then  let  it  be  planted  with  them  at  the  distances  prescribed  for 
the  above  mixture.      We  have  no  other  kinds  that  will  thrive  better,  or  rise  more  quickly  in  bleak 


situations,  than  those  Just  mentioned.  When  the  trees  In  this  belt  or  sone  have  risen  to  the  height 
of  two  feet,  such  hard>wood  trees  as  are  intended  ultimately  to  fill  the  ground  should  be  introduced, 
at  the  distance  of  eight  or  ten  feet  ft-om  each  other^  as  circumstances  may  admit.  At  this  period 
or  perhaps  a  year  or  two  afterwards,  according  to  the  bleak  or  exposed  situation  of  the  grounda, 
let  another  parallel  belt  or  xone,  of  nearly  equal  breadth,  be  added  to  the  one  already  so  far  grown 
up,  and  ro  on,  till  the  whole  grounds  be  covered.  It  Is  not  easy  here  to  determine  on  the  exact 
breadth  of  the  subsequent  belt  or  xones ;  this  matter  must  be  regulated  by  the  degree  of  exposure  of 
the  grounds,  bv  the  shelter  aflTorded  by  the  xone  previously  planted,  and  by  such  like  circumstancea.'* 
(Plant.  KaL  p  'S9.) 

Ssea.  In  situations  exposed  to  the  sea  breeze  a  similar  plan  roav  be  successAiUy  followed,  and  aided 
In  cfiVfCt  by  beginning  with  a  wall ;  the  first  xone  having  reached  the  height  of  the  wall,  plant  a  second, 
a  third,  and  fourth,  and  so  on  till  you  cover  the  whole  tract  to  be  wooded.  In  this  way  the  plantations 
on  the  east  coast  of^MId  Lothian,  round  Gosford  House,  were  reared ;  in  Sang's  manner,  the  mountains 
of  Blair  and  Dunkeld  were  clothed ;  and  examples,  we  are  informed,  might  be  drawn  from  the  Orkney 
and  Shetland  islands. 

3963.  The  practice  of  mixing  trees,  witli  a  view  to  drawing  as  much  nourishment  from 
the  soil  as  possible,  and  giving,  as  it  used  to  be  said,  more  chances  of  success,  was  till 
very  lately  generally  approved  of.  Marshal  advises  mixing  the  ash  with  the  oak ;  be- 
cause the  latter  draws  its  nourishment  chiefly  from  the  subsoil,  and  the  former  from  the 
surface.  Nicol  is  an  advocate  for  indiscriminate  mixture  {Practical  Planter j  p.  77.), 
and  Pontey  says,  "  Both  reason  and  experience  will  fully  warrant  the  conclusion,  that 
the  greatest  possible  quantity  of  timber  is  to  be  obtained  by  planting  mixtures."  (Prof 
Planter,  p.  119.)  "  We  are  clearly  of  opinion,"  says  Sang,  /'that  the  best  method  is 
to  plant  each  sort  in  distinct  masses  or  groups,  provided  the  situation  and  quality  of  the 
soil  be  properly  kept  in  view.  There  has  hitherto  been  too  much  random  work  carried 
on  with  respect  to  the  mixture  of  dilTerent  kinds.  A  longer  practice,  and  more  ex- 
perience, will  discover  better  methods  in  any  science.  That  of  planting  is  now  widely 
extended,  and  improvements  in  all  its  branches  are  introduced.  We,  therefore,  having 
a  better  knowledge  of  soils,  perhaps,  than  our  forefathers  had,  can  with  greater  certainty 
assign  to  each  tree  its  proper  station.  We  can,  perhaps,  at  sight,  decide  that  here  the 
oak  will  grow  to  perfection,  there  the  ash,  and  here  again  the  beech ;  and  the  same  with 
respect  to  the  others.  If,  however,  there  happen  to  be  a  piece  of  land  of  such  a  quality, 
that  it  may  be  said  to  be  equally  adapted  for  the  oak,  the  walnut,  or  the  Spanish  chestnut, 
it  will  be  proper  to  place  such  in  it,  in  a  mixed  way,  as  the  principals ;  because  each 
sort  will  extract  its  own  proper  nourishment,  and  will  have  an  eidarged  range  of  pastur- 
age for  its  roots,  and  consequently  nuiy  make  better  timber  trees.  " 
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996tL  Cobbftt,  who,  though  by  no  meani  a  iclentlflc  cultivator,  has  in  general  Terr  found  practical  views, 
U  decidedly  in  favour  of  planting  in  maMet ;  and  would  have  all  the  tree*  not  only  of  one  and  the  tame 
■ort,  but  of  the  same  sise  and  height    ( fVoodUmdi,  ^  85l ) 

9965.  ^  indttcritninatelv  mixing  diflbrent  kinds  of  hard  wood  plants  in  a  plantation,  there  is  hardly  a 
doubt  that  the  ground  will  be  AiUy  cropped  with  one  kind  or  other :  yet  it  very  often  happens,  in  cases 
when  the  soil  is  evidently  well  adapted  to  the  most  valuable  sorts,  as  the  oak  perhaps,  that  there  is  hardly 
one  oak  in  the  ground  for  a  hundred  that  ought  to  have  been  planted.  We  have  known  this  imperfection 
in  several  instances  severely  felt  It  not  unflrequently  happens,  too,  that  even  what  oaks  or  other  hard, 
wood  trees  are  to  be  met  with,  are  overtopped  by  less  valuable  kinds,  or  perhaps  such,  all  things  considered, 
as  hardly  deserve  a  place.  Such  evils  may  be  prevented  by  planting  with  attention  to  the  soil,  and  ii| 
distinct  masses.  In  these  masses  are  insured  a  full  crop,  by  being  properly  nursed  for  a  time  with  kinds 
more  hardy,  or  which  afibvd  more  shelter  than  such  hard-wood  plants.  There  is  no  rule  by  which  to  fix 
the  sise  or  extent  uf  any  of  these  masses.  Indeed,  the  more  various  they  are  made  in  sise,  the  better  will 
tiiey.  when  grown  up,  ^ease  the  eye  of  a  person  of  taste.  They  may  be  extended  from  one  acre  to  fifty 
or  a  hundred  acres,  according  to  the  circumstances  of  soil  and  situation :  their  shapes  will  accordingly  be 
a»  various  as  tholr  dimensions.  In  the  same  manner  ought  all  the  resinous  kinds  to  be  planted,  which 
are  intended  for  timber  trees ;  nor  should  these  be  intermixed  with  any  other  sort  but  be  in  distinct 
masses  try  themselves.  The  massing  of  larch,  the  pine,  and  the  fir  of  all  sorts,  is  the  least  laborious  and 
surest  means  of  growing  good,  straight^  and  clean  timber.  It  is  by  planting  or  rather  by  sowing  them  in 
masses,  by  placing  them  thick,  by  a  timely  pruning  and  gradual  thinning,  that  we  can  with  certainty 
attain  this  olject  {Plant.  KaL  16S  and  166L)  Our  opinion  is  in  perfect  consonance  with  that  of  Sang, 
and  for  the  same  reasons ;  and  we  mav  add,  as  an  additional  one,  that  in  the  moat  vigorous  natural  forests 
one  species  of  tree  will  generally  be  found  occupying  almost  exclusively  one  s<Hl  and  situation,  while.  In 
forests  less  vigorous,  on  inferior  and  watery  soils,  mixtures  of  sorts  are  more  prevalent  This  may  Iw 
observed  by  comparing  New  Forest  with  the  natural  woods  'round  Locblomond,  and  it  is  very  strikingly 
exemplified  in  the  great  forests  of  Poland  and  Russia. 

S966.  With  respect  to  the  appearance  of  variety t  supposed  to  be  produced  by  mixing  a 
number  of  species  of  trees  together  in  the  same  plantation,  we  deny  that  variety  is  pro- 
duced. Wherever  there  is  variety,  there  must  be  some  marked  feature  in  one  place, 
to  distinguish  it  from  another ;  but  in  a  mixed  plantation  the  appearance  is  every  where 
the  same ;  and  ten  square  yaids  at  any  one  part  of  it  will  give  nearly  the  same  number 
and  kinds  of  trees  as  ten  square  yards  at  any  other  part.  «  There  is  more  variety,** 
Repton  observes,  "  in  passing  from  a  grove  of  oaks  to  a  grove  of  6rs,  than  in  passing 
through  a  wood  composed  of  a  hundred  different  species,  as  they  are  usually  mixed 
together.  By  this  indiscriminate  mixture  of  every  kind  of  tree  in  planting,  all  variety 
is  destroyed  by  the  excess  of  variety,  whether  it  is  adopted  in  belts,  clumps,  or  more 
extensive  masses.  For  example,  if  ten  clumps  be  composed  of  ten  different  sorts  of 
trees  in  each,  they  become  so  many  things  exactly  similar ;  but  if  each  clump  consists 
of  the  same  sort  of  tree,  they  become  ten  different  things,  of  wliich  one  may  hereafter 
furnish  a  group  of  oaks,  another  of  elms,  another  of  chestnuts  or  of  thorns,  &c.  In  like 
manner,  in  the  modem  belt,  the  recurrence  and  monotony  of  the  same  mixture  of  trees 
of  all  the  different  kinds,  through  a  long  drive,  make  it  the  more  tedious,  in  proportion 
as  it  is  long.  In  port  of  the  drive  at  Wobum,  evergreens  alone  prevail,  which  is  a  cir- 
cumstance of  grandeur,  of  variety,  of  novelty,  and,  I  may  add,  of  winter  comfort,  that  I 
never  saw  adopted  in  any  other  place,  on  so  magnificent  a  scale.  The  contrast  ofpassing 
from  a  wood  of  deciduous  trees  to  a  wood  of  evergreens  must  be  felt  by  the  most  heed^ 
less  observer ;  and  the  same  sort  of  pleasure,  though  in  a  weaker  degree,  would  be  felt,  in 
the  cotuw  of  a  drive,  if  the  trees  of  different  kinds  were  collected  in  small  groups  or 
masses  by  themselves,  instead  of  being  blended  indiscriminately.'*  {Enquiry  into  Changes 
of  Taste,  fc  p.  23.) 

3967.  Sir  WUliam  Chambers  and  Price  agree  in  recommending  the  imiUtion  of  natural  foresU  in  the 
arrangement  of  the  speciesL  In  these.  Nature  disseminates  her  plants  by  scattering  their  seeds,  and  the 
ofRpring  rise  round  the  parent  in  masses  or  breadths,  depending  on  a  variety  of  circumstances,  but  chiefly 
on  the  facility  which  these  seeds  aiford  for  being  carried  to  a  disUnce  by  the  wind,  the  rain,  and  by  birds 
or  other  animals.  At  last  that  species  which  had  enjoyed  a  maximum  of  natural  advantages  is  found  to 
prevail  as  fiir  as  this  maximum  extended,  stretching  along  in  masses  and  irregular  portions  of  surface, 
till,  circumstances  changing  in  favour  of  some  other  species,  that  Ukes  the  precedence  in  its  turn.  In 
this  way  it  will  be  generally  found,  that  the  number  of  species,  and  the  extent  and  style  of  the  masses  in 
which  they  prevail,  bear  a  strict  analogy  to  the  changes  of  soil  and  surface;  and  this  holds  good,  not  only 
with  respect  to  trees  and  shrubs,  but  to  plants,  grasses,  and  even  mossesi 

Sect.  V.     Culture  of  Plantations. 

5968.  ji  tree,  wften  once  planted,  most  meti  consider  to  be  done  uith ;  though,  as  every 
one  knows,  the  progress  and  products  of  trees,  like  those  of  other  plants,  may  be  greatly 
increased  or  modffied  by  cultivating  the  soil,  by  pruning,  and  by  thinning.  Before  pro- 
ceeding to  these  subjects,  we  shall  submit  some  remarks  on  the  influence  of  culture  on 
the  progress  of  tlie  growth  of  trees,  and  on  the  strength  and  durability  of  timber. 

SuBSECT.  1.     General  Influence  of  Culture  on  Trees, 

5969.  The  effect  of  culture  on  herbaceous  vegetables  is  so  great,  as  always  to  change 
their  appearance,  and  often,  in  a  considerable  degree,  to  alter  their  nature.  The  common 
culinary  vegetables,  and  cultivated  grasses,  assume  so  different  an  appearance  in  our 
fields  and  gardens,  from  what  they  do  in  a  state  of  wild  nature,  that  even  a  botanist 
might  easily  be  deceived  in  regard  to  the  species.  Tlie  same  general  laws  operate  upon 
the  whole  kingdom  of  vegetables ;  and  thence  it  is  plain,  that  the  effects  of  culture  on 
trees,  though  different  in  degree,  must  be  analogous  in  their  nature.  ( Treatise  on  Country 
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Read.  toI.  ii.)  In  the  same  manner,  the  absence  of  culture,  or  the  removing  of  the 
vegetable  to  a  colder  climate  and  a  worse  soil,  tends  to  contract  or  consolidate  die  parts 
of  the  plant.  (Planter's  Gvide,) 

3970.  The  effect  of  culture  on  tooody  plants  is  similar  to  that  on  culinary  vegeUbles  and 
cultivated  grasses ;  but  the  law  operates  of  course  less  rapidly,  owing  to  the  less  rapid 
growth  of  trees,  from  the  lowest  bush  to  the  oak  of  the  forest.  In  all  of  these,  the  cul- 
ture of  the  soil  tends  to  accelerate  vegetation,  and,  by  consequence,  to  eipand  the  fibre 
of  the  wood.  It  necessarily  renders  it  softer,  less  solid,  and  more  liable  to  suffer  by  the 
action  of  the  elements. 

3971.  The  effect  of  culture  on  the  ligneous  ^flants  in  common  use  in  planting  and  gm^ 
dening  is  readily  exemplified.  Every  forester  is  aware  how  much  easier  it  is  to  cut  over 
thorns  or  furze  trained  in  hedges,  than  such  as  grow  naturally  wild,  and  are  exempt 
from  culture.  Gardeners  experience  the  same  thing  in  pruning  or  cutting  ov*  fruit 
trees,  or  shrubs ;  and  the  difference  in  the  texture  of  the  raspberry,  in  its  wild  and  in  its 
cultivated  state,  is  as  remarkable ;  for,  although  the  stem,  in  the  latter  case,  is  nearly 
double  the  thickness  to  which  it  attains  in  the  former,  it  is  much  more  easily  cut.  On 
comparing  the  common  crab,  the  father  of  our  orchards,  with  the  cultivated  apple,  the 
greater  softness  of  the  wood  of  the  latter  will  be  found  not  less  striking  to  every  arlwri- 
culturist.  The  common  oak  in  Italy  and  Spain,  where  it  grows  faster  than  in  Britain, 
is  ascertained  to  be  of  shorter  duration  in  those  countries.  In  the  same  way,  the  oak  in 
the  highland  mountains  of  Scotland  or  Wales  is  of  a  much  harder  and  closer  grain, 
and  therefore  more  durable,  than  what  is  found  in  England ;  though  on  such  mountains 
it  seldom  rises  to  the  fiftii  part  or  less  of  the  English  tree.  Every  carpenter  in  Scotland 
knows  the  extraordinary  difference  between  the  durability  of  Highland  oak,  and  oak 
usually  imported  from  England,  for  the  spokes  of  wheels.  Every  extensive  timber  dealar 
is  aware  of  the  superior  hardness  of  oak  raised  in  Cumberland  and  Yorkshire,  over  that 
of  Monmouthshire  and  Herefordshire ;  and  such  a  dealer,  in  selecting  trees  in  the  same 
woods  in  any  district,  will  always  give  the  preference  to  oak  of  slow  growth,  and  found 
on  cold  and  clayey  soils,  and  to  ash  on  rocky  cliffs,  wliich  he  knows  to  be  the  soils 
and  climates  natural  to  both.  If  he  take  a  cubic  foot  of  park-oak,  and  another  of  forest- 
oak,  and  weigh  the  one  against  the  other,  (or  if  he  do  the  like  with  ash  and  elm  of  the 
same  descriptions,)  the  latter  will  uniformly  turn  out  the  heavier  of  the  two.  The  Scotch 
pine  does  not  stand  longer  than  forty  or  fifty  years  on  the  rich  and  fertile  land  in  both 
England  and  Scotland,  where  it  is  often  planted,  and  where  it  rushes  up  with  extraordi- 
nary rapidity.     In  the  northern  districts  of  Scotland,  on  the  other  hand,  the  difference 

'  between  park  pine  and  Highland  pine  is  universally  known  and  admitted,  and  the  supe- 
riority of  the  latter  is  proved  by  its  existence  in  buildings  of  great  antiquity,  where  it  is 
still  found  in  a  sound  state ;  a  difference  which  can  be  ascribed  to  no  other  cause  than 
the  mountainous  situations  (that  is,  the  natural  state)  in  which  the  former  timber  is  pro- 
duced, and  where,  the  trees  being  of  slower  growth,  the  wood  is  consequently  of  a  harder 
texture.  A  friend  of  Sir  Henry  Steuart*s  felled  some  larch  trees,  which  had  grown  nearly 
fifty  years  in  a  deep  rich  loam,  close  to  some  cottages  and  cabbage  gardens.  The  wood 
was  soft  and  porous,  and  of  no  duration ;  it  was  even  found  to  bum  as  tolerable  fire- 
wood, which  larch  of  superior  quality  is  never  known  to  do.  ( 7r.  on  Coun.  lies,,  emd 
Planter's  Guide.) 

3972.  The  general  effect  ^pruning  is  to  increase  the  quantity  of  timber  produce. 
The  particular  manner  m  which  it  does  this  is  by  directing  the  greater  part  of  the  sap, 
which  generally  spreads  itself  in  side-branches,  into  the  principal  stem.  This  must 
consequently  enlarge  that  stem  in  a  more  than  ordinary  degree,  by  increasing  the  annual 
circles  of  the  wood.  Now,  if  the  tree  be  in  a  worse  soil  and  climate  than  those  which 
are  natural  to  it,  this  will  be  of  some  advantage,  as  the  extra  increase  of  timber  will  still 
be  of  a  qiudity  not  inferior  to  what  would  take  place  in  its  natural  state ;  or,  in  other 
words,  it  will  correspond  with  that  degree  of  quality  and  quantity  of  timber,  which  the 
nature  and  species  of  the  tree  admit  of  being  produced.  If  the  tree  be  in  its  natural 
state,  the  annual  increase  of  timber,  occasioned  by  pruning,  must  necessarily  injure  its 
quality,  in  a  degree  corresponding  with  the  increased  quantity.  If  the  tree  be  in  a  better 
climate  and  soil  than  that  which  is  natural  to  it,  and,  at  the  same  time,  the  annual  increase 
of  wood  be  promoted  by  pruning,  it  is  evident  that  such  wood  must  be  of  a  very  different 
quality  from  that  produced  in  its  natural  state  (that  is,  very  inferior).  Whatever,  there- 
fore, tends  to  increase  the  wood  in  a  greater  degree  than  what  is  natural  to  the  species, 
when  in  its  natural  state,  must  injure  the  quality  of  the  timber.  Pruning  tends  to  increase 
this  in  a  considerable  degree,  and,  therefore,  it  must  be  a  pernicious  practice,  in  as  far  as 
it  is  used  in  these  cases.  Pruning  is  not  here  considered  in  regard  to  eradicating  dis- 
eases, preventing  injuries,  or  increanng  the  natural  character  and  tendency  of  trees :  for 
those  purposes  it  is  of  great  advantage.  Mr.  Knight  has  shown,  in  a  very  striking 
manner,  that  timber  is  produced,  or  rather,  that  the  alburnum  or  sapwood  is  rendered 
ligneous,  by  the  motion  of  the  tree,  during  the  descent  of  the  true  (or  proper)  sap.     It 
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is  alBO  sufficiently  known  to  all  who  have  attended  to  the  physiology  of  T^jetables,  and 
is  greatly  confirmed  by  some  experiments  laid  before  the  Royal  Society  (PAt/.  Trans* 
1803, 1804),  that  the  solid  texture  of  the  wood  greatly  depends  upon  the  quantity  of  sap 
which  must  necessarily  descend,  and  also  on  the  slovmess  of  its  descent.  Now,  both 
these  requisites  are  materially  increased  by  side  branches,  which  retain  a  large  quantity 
of  sap,  and  by  their  junction  with  the  stem  occasion  a  contraction,  and  twist^  direction 
of  the  vessels,  which  obstructs  the  progress  of  the  ^proper)  juice.  That  this  is  true,  in 
fact,  is  well  known  to  those  accustomed  to  make  wine  from  maple  and  birch  trees ;  for 
in  this  business  it  is  found,  tliat  those  trees  which  haye  fewest  side  branches  bleed  more 
freely  ttian  the  others,  but  during  a  much  shorter  space  of  time.  These  hints,  therefore, 
afford  additional  evidence  against  pruning,  and  particularly  against  pruning  fir-trees ; 
which,  as  Mr.  Knight  justly  observes,  have  larger  vessels  than  the  others,  ahd,  therefore, 
when  in  an  improved  soil  xmd  climate,  side  branches,  for  the  purposes  above  mentioned, 
are  essentially  necessary  to  them,  if  solid,  resinous,  and  durable  timber  be  the  object  in 
view.     (Sir  Henry  SteuarVs  Planter  t  Guide,  p.  444.) 

3973.  Sir  Henry  Sleuart,  concurring  in  these  facts  and  observations,  deduces  the  foU 
lowing  practical  conclusions  respecting  the  influence  of  culture :  •— 

3974k  Fir$t:  that  all  Umber  trees  thrive  best,  and  produce  wood  of  the  best  quality,  when  growlDg  la 
toils  and  cUnutot  meet  natural  to  the  ipecies.  It  should,  therefore,  be  the  anxious  studv  of  the  planter, 
to  ascertain  and  become  well  acquainted  with  these,  and  to  raise  trees,  as  much  as  possible.  In  such  soils 


affJS.  Secondiy  ;  that  trees  may  be  said  to  be  in  their  natural  state,  when  they  have  sprung  up  fortui. 
tous1y»  and  propagated  themseWcs  without  aid  from  man,  whether  n  be  in  aboriginal  forests,  ancient 
woodlands,  commons,  or  the  like    1  hat  in  such  trees,  whatever  tends  to  increase  the  wood,  in  a  greater 


degree  than  accords  with  the  species  when  in  its  natural  state,  must  injure  the  quality  of  the  timber. 

2B7&  Tkfrdiv  ;  that  whatever  tends  to  increase  the  growth  of  trees,  tends  to  expiuid  their  vegetable 
That  when  that  takes  place,  or  when  the  annual  drdes  of  the  wood  are  soft,  and  longer  than  the 
si  annual  increase  of  the  tree  should  waivaot,  then  the  timber  must  be  less  ban!  and  dense,  and 
moreUable  to  sullbr  from  the  action  of  the  dementa 

3977.  FtmrtUff;  that  a  ccrtahi  slowness  of  growth  b  essentially  necessary  to  the  closeness  of  texture 
and  durability  of  all  timber,  but  especially  of  the  oak  {  and  that,  whenever  the  growth  of  that  wood  Is 
widuly  accelerated  by  culture  of  toe  soil  (such  as  by  trenching  and  manuring),  or  by  undue  superioiity 
of  climate.  It  will  be  injured  in  quality  in  the  precise  ratio  in  which  those  agents  have  been  employed 

ag7&  Fifthljfi  that,  as  it  is  extremely  Important  for  the  success  of  trees,  to  possess  a  certain  degree  of 
vigour  in  the  outset,  or  to  be  what  is  technically  called,  **  well  set  off,"  the  aid  of  culture  Is  not  in  erery 
case  to  be  precluded,  by  a  consideration  of  the  general  rule.  That  if  trees  be  in  a  soil  and  climate  worse 
than  those  that  are  natural  to  them,  then  culture  will  be  of  some  advantage  ;  as  the  extra  increase  of 
wood  will  be  of  a  quality  not  inferior  to  what,  in  its  natural  state,  it  would  obtain ;  or.  in  other  words.  It 
will  correspond  with  that  degree  of  quality  and  quantity  of  timber,  which  the  nature  of  the  species  admits 
of  being  obtained  :  but  culture  in  this  case  must  be  applied  with  cautious  discrimination,  and  a  sound 
Judgment.  Tha^  on  the  other  hand,  if  trees  be  in  a  better  soil  and  climate  than  are  natural  to  them. 
amC  at  the  same  time,  that  the  annual  increase  of  wood  be  promoted  by  culture  (as  already  said),  it  will 
be  a  decided  disadvanUge,  and  deteriorate  the  wood.  In  the  same  way,  if  trees  be  in  their  natural  sUte, 
the  annual  increase  of  timber,  obtained  by  culture,  will  injure  its  quality,  in  a  degree  corrcspODdlng  with 
the  increased  quantity. 


a97a  Sutklf/;  that  such  appears  to  be  a  correct;  though  a  oondensed  view  of  the  operation  of  those 
jeneral  bws  respecting  growth,  which  govern  the  whole  vegetable  kingdom,  and  especially  of  their 
eflbcu  on  woody  plants,  and  of  the  saluUry  restraints,  which  science  dicUtes  to  be  laid  on  artificial 


culture,  of  which  pruning,  as  well  as  manuring,  fbhns  a  constituent  part,  as  has  been  explained  above, 
at  fo  much  length.  That  it  is  by  a  diligent  study  of  the  peculiar  habiU  of  trees,  and  the  characters  of 
soils,  illustrated  and  regulated  by  facts  drawn  from  general  experience,  that  rash  or  ignorant  systems  of 
arboriculture  are  to  be  best  corrected,  and  science  brought  most  beneOcially  to  bear  on  geoefal  practice.** 
{Pianter*$  Guide,  Sd  edit  pi  47a) 

SoBSBCT.  S.     CvUure  of  the  Soil  among  Trteu 

3980.  With  respect  to  the  c%dture<fthe  wO,  it  is  evident,  that  young  planUtions  should 
be  kept  clear  of  such  weeds  as  have  a  tendency  to  smother  the  plants ;  and  though  this 
is  not  likely  to  take  place  on  heatlis  and  barren  sites,  yet  even  these  should  be  looked 
over  once  or  twice  during  summer,  and  at  least  those  weeds  removed  which  are  con- 
spicuously injiuious.  In  grounds  which  have  been  prepared  previously  to  planting, 
weeding,  hoeing  by  hand  or  by  tlie  horse  hoe,  and  digging  or  ploughing  (the  two  latter 
rarely),  become  necessary  according  to  circumstances,  llie  hoeings  are  performed  in 
summer  to  destroy  weeds,  and  render  the  soil  pervious  to  the  weather;  the  ploughing 
and  diggings  in  winter  are  for  the  same  purpose,  and  sometimes  to  prepare  the  soil  for 
spring  crops.  These,  both  Pontey  and  Sang  allow,  may  be  occasionally  introduced 
among  newly  planted  trees ;  though  it  must  not  be  forgotten  that,  relatively  to  the  trees, 
the  pknts  composing  such  crops  are  weeds,  and  some  of  them,  as  the  potato,  weeds  of 
the  most  exhausting  kind.  Sang  uses  a  hoe  of  larger  size  than  usuaL  (Jig,  590.  </.)  In 
preparing  lands  for  sowing  woods.  Sang  ploughs  in  manure,  sows  in  rows  six  feet  apart, 
by  which  he  is  enabled  to  crop  the  ground  between  with  low-growing  early  potatoes, 
ttunips,  and  lettuce ;  but  not  with  young  trees  as  a  sort  of  nursery,  as  they  prove  more 
scourging  crops  than  esculent  vegetables ;  nor  with  grain,  as  not  admitting  of  ciJture, 
and  ^ing  too  exhausting  for  tlie  soil.  Marshal,  and  some  other  authors,  however, 
approve  of  sowing  the  tree  seeds  with  a  crop  of  grain,  and  hoeing  up  the  stubble  and 
weeds  when  the  crop  is  removed. 

3981.  Pontey  observes,  "  that  wherever  preparing  the  soil  for  planting  Is  thought 
necessary,  that  of  cultivating  it  for  some  years  afterwards  will  generally  be  thought  the 
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same ;  slight  crops  of  potatoes  with  sliort  tops,  or  turnips,  may  be  admitted  into  such 
plantations  with  advantage  for  two  or  three  years,  as  they  create  a  necessity  for  annually 
digging  or  stirring  the  surface,  and  tend  very  materially  to  accelerate  the  growth  of  the 
plants.  It  may  be  objected,  that  such  crops  must  impoverish  the  soil,  and  no  doubt 
such  is  the  fact,  so  far  as  common  vegetables  are  concerned :  but  as  to  the  production  (^ 
wood,  its  support  depends,  in  a  great  measure,  on  a  different  species  of  nutriment ;  and 
hence,  I  could  never  observe,  that  such  cropping  damaged  it  materially. **  (Pro/U* 
Plant,  p.  15:5.) 

3982.  Osier  piaiUcUions,  for  baskets,  willows,  and  hoops,  require  digging  and  cleaning 
during  the  whole  course  of  their  existence ;  and  so  do  hedgerows  to  a  certain  extent, 
and  some  ornamental  plantations. 

SuBsicT.  3.     FUUng  vp  of  Blanks  or  Failures  in  Plantations. 

S9SS.  TheJiUing  up  of  blanks  is  one  of  the  first  operations  that  occurs  on  the  culture 
of  plantations,  next  to  the  general  culture  of  the  soil,  and  the  care  of  the  external  fences. 
According  to  Sang,  "  a  forest  plantation,  either  in  the  mass  form  or  ordinary  mix- 
ture, sliould  remain  several  years  aAcr  planting,  before  filling  up  the  vacancies,  by  ttie 
death  of  the  hard- wood  plants,  takes  place.  Hard- wood  plants,  in  the  first  year,  and  even 
sometimes  in  the  second  year,  after  planting,  die  down  quite  to  the  surfiice  of  the  ground, 
and  are  apparently  dead,  while  their  roots,  and  the  wood  inunediatcly  above  tliem,  ara 
quite  fresh,  and  capable  of  producing  very  vigorous  shoots,  which  they  frequently  do 
produce,  if  allowed  to  stand  in  their  places.  If  a  tree,  such  as  that  above  alluded  to,  be 
taken  out  the  first  or  second  year  after  planting,  and  the  place  filled  up  with  a  fresh  plant 
of  tlie  same  kind,  what  happened  to  the  former  may  probably  happen  to  the  latter;  and 
M>  the  period  of  raising  a  plant  on  the  spot  may  be  protracted  to  a  great  length  of  time ; 
or  it  is  possible  Uiis  object  may  never  be  gained. 

3984.  T/ieJUlifig  up  of  the  hard-wood  kinds  in  a  plantation  which  has  been  planted 
after  trenching  or  summer  fallow,  and  which  1ms  been  kept  clean  by  the  hoe,  may  be  done 
with  safetv  at  an  earlier  period  than  under  tlie  foregoing  circumstances;  because  the 
trees,  in  the  present  case,  have  greater  encouragement  to  grow  vigorously  after  plantings 
and  may  be  more  easily  ascertained  to  be  entirely  dead,  than  where  the  natural  herbage 
is  allowed  to  grow  among  them. 

3985.  Jiut  theJUUng  up  of  larches  and  pines  may  take  place  the  first  spring  ailer  the 
plantation  has  been  made;  because  such  of  these  trees  as  have  died  are  more  easily 
di$tinguished.  In  many  cases  where  a  larch  or  pine  loses  its  top,  either  by  dying  down, 
or  the  biting  of  hares  or  rabbits,  the  most  vigorous  lateral  branch  is  elected  by  nature  to 
feupply  the  deficiency,  whidi  by  degrees  assumes  the  character  of  an  original  top.  Pines, 
and  larches,  tlierefore,  which  have  fresh  lateral  branches,  are  not  to  be  displaced,  although 
they  liave  lost  their  tops.  Indeed,  no  tree  in  tlie  forest,  or  other  plantation,  pugbt  to  be 
removed  until  there  be  no  hope  of  its  recovery. 

3986.  If  t/ie  filing  up  (f  plantatienu  be  lefi  undone  till  the  trees  have  risen  toJiJUen  or 
twenty  fee^  in  height,  tlieir  roots  are  spread  far  abroad,  and  their  tops  occupy  a  con-r 
bidcrable  space.  The  introduction  of  two  or  tliree  plants,  from  a  foot  to  tlu-ce  feet  in 
height,  at  a  particular  (deficient  place,  can  neveri  in  the  above  circumstances^  be  attended 
wiih  any  advantage.  Such  plants  may,  indeed,  become  bushes,  and  may  answer  well 
enough  in  tlie  character  of  underwood,  but  they  will  for  ever  remain  unfit  for  any  other 
pi.rpose.  It  is  liighly  improper  then,  to  commence  filling  up  hard-wood  plantations 
before  tlie  tliird  year  aiter  planting ;  or  to  protract  it  beyond  the  fifth  or  the  sixth.  March 
is  the  proper  season  for  this  operation.     {Plant*  Kal,  295.) 

SuBSKCT.  4.     Pruning  and  Heading  down  Trees  in  Plantations 

3987.  Pruning  is  Uie  most  important  operation  of  tree  culture,  since  on  it,  in  almost 
every  case,  depends  the  ultimate  value,  and  in  most  cases  the  actual  bulk,  of  timber  pro- 
duced. For  pruning,  as  for  most  other  practical  purposes,  the  division  of  trees  into 
resinous  or  frondose-branched  trees,  and  into  non-resinous  or  branchy-headed  sorts,  is  of 
use.  The  main  object  in  pruning  frondose-branched  trees  is  to  produce  a  t^nk  with 
clean  bark  and  sound  timber  ;  that  in  pruning  brandiy-stemmed  trees  u  principally  to 
direct  tlte  ligneous  matter  of  the  tree  into  the  main  stem  or  trunk,  and  also  to  produce  a 
clean  stem  and  sound  timber,  as  in  the  other  case.  The  branches  of  frondose  trees,  unless 
in  extraordinary  cases,  never  acquire  a  timber  size,  but  rot  off  from  the  bottom  upwards, 
an  tlic  tree  advances  in  height  and  age ;  and,  therefore,  whether  pruned  or  not,  the 
quantity  of  timber  in  the  form  of  trunk  is  tlie  same.  The  branches  of  the  other  diWsion 
of  trees,  however,  when  left  to  spread  out  on  every  side,  often  acquire  a  timber-like 
size ;  and  a:)  the  ligneous  matter  they  contain  is  in  general  far  from  being  so  valuable 
as  when  jiroduced  in  the  form  of  a  straight  stem,  the  loss  by  not  pruning  off  thdr  side 
branches  or  preventing  them  from  acquiring  a  timber-like  size  is  evident.  On  the  other 
hand,  when  they  are  broken  off  by  aceidcnt,  or  rot  off  by  being  crowded  together,  the 
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timber  of  the  trunk,  though  in  these  cases  increased  in  quantity,  is  rendered  knotty  and 
rotten  in  quality. 

S988.  Pruning  frondoie  or  retintnu  trees  is  one  of  the  greatest  errors  in  the  modem 
system  of  forest  management.  The  branches  of  the  different  species  of  pines,  and  of  the 
cedar  of  Lebanon,  never  attain  a  timber  size,  if  growing  in  a  moderately  thick  plant- 
ation ;  those  of  the  fir  tribe  never  under  any  circumstances.  Provided  pines  and  cedars, 
therefore,  are  pUnted  moderately  thick,  no  loss  in  point  of  timber  can  ever  be  sustained 
by  omitting  altogetlier  to  prune  them  ;  and  in  this  respect  the  fir  tribe,  whether  thick 
or  thin  on  the  ground,  may  be  left  to  themselves.  The  important  question  is,  how  does 
the  rotting  off  of  tlie  branches  affect  the  timber  in  the  trunk  of  the  tree  ?  Certainly  no 
pine  or  fir  timber  can  be  sounder  or  better  than  that  which  is  brought  from  the  native 
forests  of  the  north  of  Europe,  and  from  America,  where  no  pruning  is  ever  given.  The 
rotting  off*  of  the  frondose  branches,  therefore,  cannot  be  injurious  in  these  countries. 
The  next  question  is,  can  it  be  proved  to  be  injurious  in  this  country  ?  We  are  not  aware 
that  it  has,  and  do  not  believe  that  it  can.  llie  rotting  off  of  the  branch  of  a  resinoua 
tree  is  a  very  different  process  from  the  rotting  off*  of  a  branch  of  a  ramose-headed  tree. 
This  fact  may  be  verified  by  observing  what  takes  place  in  pine  or  fir  woods,  and  by 
inspecting  the  interior  of  foreign  pine  or  fir,  cut  up  into  planks.  In  the  rotting  oflf  of 
side  branches  of  deddubus  trees,  we  find,  that  the  principal  part  where  decay  operates, 
at  least  in  all  the  soft  woods,  and  even  in  the  oak  when  it  is  young,  is  the  heart ;  but 
in  the  rotting  off  of  the  side  branches  of  resinous  trees,  we  shall  find  them  decaying 
chiefly  on  the  outside,  and  wearing  down  the  stump  of  the  fallen  branch  in  the  form  of 
a  cone.  On  examining  the  sections  of  sound  foreign  deal,  we  shall  find  ttiat  the  knots 
of  the  side  branches  always  terminate  in  cones  when  the  section  is  made  vertically.  This 
is  a  fact  well  known  to  Qvery  carpenter ;  and  it  is  also  known  to  a  great  many,  that 
British  pine  and  fir  timber  that  has  been  pruned,  has  invariably  a  rotten  space  at  every 
knot  The  same  thing  is  observable  to  a  certain  extent  in  the  natural  decay  of  the  side 
branches  of  all  trees.  •  When  the  decay  is  natural,  it  commences  at  the  circumference, 
and  wears  down  the  stump,  till  it  ends  in  a  small  hard  cone,  wliich  is  biuied  in  the 
increasing  circumference  of  the  tretf,  and  is  never  found  injurious  to  the  timber :  when 
the  decay  is  artificial,  or  in  consequence  of  excessive  pruning,  that  is,  suddenly  exposing 
a  large  section  to  the  action  of  the  atmosphere,  the  bark  protects  the  circumference,  and 
the  decay  goes  on  in  the  centre,  so  as  to  end  in  forming  an  inverted  cone  of  rotten 
matter,  which  serves  as  a  funnel  to  conduct  moisture  to  the  trunk,  and  tiiereby  render  it 
rotten  also.  The  conclusion  which  we  draw  from  these  facts  is,  Uiat  tlie  pine  and  fir 
tribe  should  scarcely  be  pruned  at  all,  and  that  no  branches  of  ramose  trees  should  be 
cut  off*  doee  to  the  stem  of  a  larger  size  than  what  may  be  healed  over  in  one  or  at  most 
two  seasons.  We  agree  with  Cruickshank,  therefore,  when  he  says,  "  It  would  appear 
that  the  pruning  of  firs  [the  pine  and  fir  tribe],  supposing  it  harmless,  can  yet  be  pro- 
ductive of  no  positive  good." 

9889L  Crwiekskank,  Ponteyt  and  Sang,  agree  that  the  great  object  of  pruning  l«  to  protect  the  leader  or 
main  atem  or  ahoot  flrom  the  rivalahip  of  the  side  branches,  in  order  that  aa  much  of  the  nouriahment 
drawn  flrom  the  aoil  may  be  employed  in  the  formation  of  straight  timber,  and  as  little  in  the  formation 
of  branches  and  spray,  aa  is  consistent  with  the  economy  of  vegetation.  Without  the  acency  of  the 
leaves,  the  moisture  absortwd  from  the  soil  could  no  more  nourish  a  plant  than  the  food  taken  into  the 
stomach  would  nourish  an  animal  without  the  process  of  digestion.  The  branches  t)earing  the  leaves  are 
therefore  Just  as  necessary  to  the  welfare  of  the  tree  aa  the  roota.  By  taking  away  too  many  of  the 
branches,  only  a  small  part  of  the  fluid  imbibed  will  be  elaborated ;  by  leaving  the  branches  too  thick 
and  crowded,  the  leaves  may  be  less  perfect,  and  less  fit  for  performing  their  omoe,  than  they  otherwise 
would  be  Exposure  of  a  part  of  the  branches  to  the  light  and  air  may  therefore  be  a  sufficient  reason 
for  thinning  them,  independently  of  increasing  the  trunk.  *'  How,*'  asks  Cruickshank,  "  are  we  to 
know  the  exact  number  of  branches  that  may  be  removed  with  safetjr  in  any  given  circumstances  ?  Never, 
it  is  answered^  displace  anywhich  have  not  already  got,  or  seem  in  immediate  danger  of  getting,  the 
npper  hand  of  the  leader.  These  will  be  known  by  their  equalling  or  approaching  the  leader  in  sisc :  or^. 
to  speak  less  ambiguously,  by  tJ)eir  being  of  the  same,  or  nearly  of  the  same,  girth  at  the  place  where 
they  spring  from  the  stem,  as  the  item  iUelf  is  at  their  length  from  its  top.**  In  proceeding  according  to 
this  plan,  the  pruner  is  not  to  regard,  in  the  smallest  degree,  the  part  of  the  stem  on  which  a  shoot  |s 
situated.  If  it  is  too  large,  it  must  be  displaced,  should  it  be  in  the  highest  part  of  the  tree :  if  it  la  not 
too  large,  it  must  remain,  though  it  be  close  to  the  ground. 

'*  But  how  will  this  method,  the  reader  may  be  ready  to  ask,  ever  produce  a  clean  stem  ?  By  repeating 
the  pruning,  it  is  answered,  as  often  n  the  growth  of  the  branches  may  make  the  operation  necessary. 
Suppose,  the  first  time  a  tree  undergoes  the  process,  that  the  branches  removed  are  a  considerable  distance 
from  the  ground,  and  that  there  are  several  smaller  ones  left  growing  farther  down  the  stem :  these  last 
will  gnuJually  increase  in  siae,  till  they,  too,  must  be  lopped  off,  and  thus  the  stem  will  be  in  the  end  as 
efftctually  cleared,  though  more  gradually,  and  consistently  with  the  health  of  the  tree,  as  by  the  absurd 
method  represented  above. 

"  If  any  branches  that  were  left  at  a  former  pruning  low  on  the  stem,  appear  at  the  next  repetition  of 
the  process  not  to  have  increased  in  sise,  we  may  safely  conclude  that  they  nave  had  no  influence  on  the 
tree  either  good  or  bad }  and  as  it  would  be  in  vain  to  leave  them  with  the  hope  that  they  will  any  longer 
assijit  in  the  elaboration  of  the  swp,  they  should  be  removed,  as  unsightly  ol^ects  which  it  is  no  longer 
useful  to  preserve."    {Practical  Planter^  pt  16a) 

assa  mUingiton  considers  the  leaves  and  branches  of  trees  as  of  the  greatest  importance :  be  thinks 
every  timber  tree  ought  to  have  the  trunk  clothed  with  branches  throughout ;  but  these  branches  he 
would  shorten  in  such  a  way  that  they  should  never  engross  any  material  part  of  the  timber  of  the  tre& 
To  accomplish  Ihii,  It  is  necessary  to  commence  pruning  when  the  tree*  are  young,  by  which  means  the 
great  bulk  of  the  timber  produced  will  be  deposited  in  the  main  stem  or  trunlu  This  is  what  he  calls 
preventive  pruning^    {Gard.  Mag.  voL  vi.)    A  similar  system  had  been  recommended  by  Mr.  Blaikieof 
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Holkham,  under  the  name  at  Mefhortenbtg,  and  Is  advocated  by  Sir  Henry  Steoart,  under  that  of  fer. 
minat  pruning. 

3991.  Most  erroneotu  opinions  on  the  subject  of  pruning  resinous  trees  have  been  pro- 
pagated by  Salmon,  the  experienced  manager  of  the  late  Duke  of  Bedford,  Pontey,  forest- 
pniner  to  the  same  duke,  and  others  of  leas  note.  Sang,  on  the  other  hand,  argues  against 
excessive  pruning  of  the  resinous  tribe  of  trees  as  injurious  to  the  health  of  tlie  tree  and  the 
soundness  of  its  timber.  Elles,  also,  a  gardener  of  scientific  acquirements,  and  extensive 
experience  in  England,  his  native  country,  and  in  Scotland  and  Ireland,  would  never 
prune  the  pine  and  fir  tribe  at  all,  unless  when  very  young,  and  when  the  side  shoots 
could  be  pinched  off  with  the  finger  and  the  thumb.  At  a  more  advanced  age,  if  com- 
pelled by  draunstances  to  prune,  he  would  only  shorten'  the  extremities  of  the  fronds. 
Of  two  trees,  pines,  firs,  cedars,  or  larches,  the  one  pruned  and  the  other  unpruned, 
there  vriU  be  found,  he  says,  most  timber  in  tlie  trunk  of  tlie  unpruned  one,  while  the 
branches  are  so  much  in  addition  to  the  value  of  the  tree.  He  excepts,  of  course,  those 
cases  in  which  frondose  branches  take  a  ramose  character,  in  consequence  of  the  tree 
standing  alone,  as  b  frequently  the  case  with  the  cedar  of  Lebanon,  and  sometimes  with 
the  IScotch  pine. 

3992.  Our  own  opinion  with  respect  to  pruning  the  reanous  trees  is  in  accord  with 
that  of  Elles  and  Cniickshank ;  and  as  to  hard  and  soft  wooded  leaf  trees,  we  think 
Cruickshank's  practice  and  rule  unexceptionable.  We  would  prune  the  last  description 
of  trees  much  less  than  is  generally  done,  and  leave  the  pine  and  fir  tribe  in  a  great 
measure  to  nature,  taking  care,  however,  to  thin  betimes  and  occasionally  from  infancy 
till  the  maturity  of  the  trees.  We  have  no  douhjt  of  this,  that  when  the  larch  and  Scotd^ 
pine  trees  planted  in  the  end  of  the  last  century,  and  severely  pruned  for  the  first  twenty 
or  twenty-five  years  of  the  present,  shall  come  to  be  cut  down  and  sawn  up,  their  timber 
will  be  found  full  of  fault^  and  of  very  little  value,  compared  with  timber  of  tlie  same 
sorts  from  natural  and  unpruned  woods,  foreign  and  domestic. 

3993.  With  respect  to  the  manner  ofpnining.  Sang  observes,  '<  Where  straight  timber 
is  the  object,  both  classes  in  tlieir  in&ncy  should  be  feathered  from  the  bottom  upwards, 

keeping- the  tops  light  and  spiral,  something 
resembling  a  young  larch  (Jig,  594.  a).  The 
proportion  of  their  tops  should  be  gradually 
diminished,  year  by  year,  till  about  their 
twentietli  year,  when  they  should  occupy 
about  a  third  part  of  the  height  of  the  plant ; 
that  is,  if  the  tree  be  thirty  feet  high,  the  top 
should  be  ten  feet  (6).  In  all  cases  in  prun- 
ing off  the  branches,  the  utmost  core  must  be 
taken  not  to  leave  any  stumps  sticking  out, 
but  cut  them  into  the  quick.  It  i&  only  by 
this  means  that  clean  timber  can  be  procured 
for  the  joiner ;  or  slightly  stemmed  trees  to 
please  the  eye.  It  is  a  very  general  practice 
to  leave  snags  or  stumps  (c)  :  before  the  bole 
^n  be  enlarged  suflSciently  to  cover  these, 
many  years  must  elapse ;  the  stumps  in  the 
mean  time  become  rotten ;  and  the  conse- 
quence is,  timber  which,  when  sawn  up  (d), 
is  only  fit  for  fuel." 

3994.  The  general  seasons  cf  pruning  are 
winter  and  spring,  and  for  the  gean  or  wild  cherry  midsummer,  as  it  is  found  to 
gum  very  much  at  any  other  season.  Pontey  says,  "  As  to  the  proper  seasons  of 
pruning,  there  is  only  one  difficulty ;  and  that  is,  discovering  the  vrrong  one,  or  tlie 
particiUar  time  that  trees  will  bleed.  Only  two  trees  have  been  found  which  bleed 
uniformly  at  certain  seasons,  namely,  the  sycamore  and  fir,  which  bleed  as  soon  as 
the  sap  begins  to  move.**  There  is,  however,  one  season  for  pruning  unquestionably 
preferable  to  all  others,  as  far  as  the  welfare  of  the  tree,  and  the  soundness  of  its 
future  timber,  is  concerned.  It  is  well  known  to  physiologists  and  observing  gardeners, 
that  when  the  sap  is  returning,  wounds  heal  with  the  greatest  rapidity.  Hence,  in 
all  plants  which  are  difficult  to  strike  from  cuttings,  the  gardener  makes  choice  of  the 
point  of  a  shoot  in  that  particular  stage  of  maturation  when  the  sap  is  returning ;  that 
is,  when  the  base  of  the  shoot  is  beginning  to  assume  a  ligneous  character.  This,  in 
hardy  trees,  is  uniformly  a  week  or  a  fortnight  after  midsummer,  and  it  will  be  found 
that  the  wounds  made  by  cutting  off  branches  at  that  season,  or  any  time  within  three 
weeks  after  midsummer,  will,  in  the  course  of  four  or  five  weeks,  be  partly  covered  with 
a  callosity  proceeding  from  the  lips  of  the  wound.  Wounds  made  by  cutting  branches 
oflf  the  same  trees,  five  weeks  after  midsummer,  will  remain  without  the  slightest  indi- 
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cation  of  healing  at  the  edges  till  the  following  spring ;  and  if  the  tree  is  delicate,  or  tlie 
winter  serere,  they  will  then  be  in  a  worse  condition  than  if  they  had  not  been  pruned 
at  all ;  the  lips  of  the  wounds  will  have  begun  to  decay.  The  only  seeming  contradiction 
to  this  general  law  in  trees  is  where  what  are  called  second  growths  are  produced,  as  in 
the  oak  and  some  other  trees,  and  in  such  cases  there  is  cl  course  a  second  returning 
sap,  for  the  same  reason  that  there  was  at  first.     {Gard*  Mag.  voL  vi.  p.  94.) 

3B95.  In  ipring  pruning,  detirt  when  bleeding  takec  pbux.   Ai  a  general  rale,  Pontey  thinks  "rammer 
preferable  to  winter  pruning;  because,  jn  proportion  a«  wounda  are  made  early  they  hal^M^uch  more 


in  the  same  season. '^  {Forest  PnttUTt  S3&)    Sang  suspends  pruning  from  the  end  of  February  to  the 

middle  of  July,  but  carries  it  on  during  every  other  month  of  the  vear ;  p-  — * —  "*—  -'"  -*- 

other  tree  very  apt  to  gum,  only  in  July  and  August.    {PloHt.  Kal  9Ga) 


3996.  With  respect  to  the  implements  to  be  used.  Sang  observes,  "  In  every  case  where 
the  knife  is  capid>le  of  lopping  off  the  branch  in  question,  namely,  in  the  pruning  of 
infant  plants,  it  is  the  only  instrument  necessary.  All  other  branches  should  be  taken  off 
by  the  saw.  A  hatchet,  or  a  chisel,  should  never  be  used.  Every  wound  on  the  stem  or 
bole  should  be  quite  into  the  quick,  that  is,  to  the  level  and  depth  of  the  bark ;  nor 
should  the  least  protuberance  be  left.  The  branch  to  be  lopped  off  by  the  saw  should, 
in  all  cases,  be  notched  or  slightly  cut  on  the  under  side,  in  order  to  prevent  the  bark 
from  being  torn  in  the  fall ;  and  when  the  branch  has  been  removed,  the  edges  of  the 
wound,  if  anywise  ragged,  should  be  pared  smooth  with  the  knife.  If  the  tree  be  vigorous, 
nature  will  soon  cover  the  wound  with  the  bark,  without  the  addition  of  any  plrater  to 
exclude  the  air.  In  the  shortening  of  a  strong  branch,  the  position  of  which  is  pretty 
upright,  it  should  be  observed  to  dnw  the  saw  obliquely  across  it,  in  such  a  manner  as 
that  the  fiice  of  the  wound  shall  be  incapable  of  retaining  moisture ;  and  afterwards  to 
smooth  the  edges  of  the  bark  with  a  knife.**  {Plant.  KaL  181.)  In  every  case  where 
the  branches  are  too  large  for  the  knife,  Fontey  prefers  the  saw,  as  the  best  and  most 
expeditious  instrument ;  and  one,  the  use  of  whidi  is  more  easily  acquired  by  a  labourer 
than  that  of  eitlier  the  bill  or  axe.  In  "  large  work  **  he  uses  the  common  carpenter's 
saw ;  for  smaller  branches,  one  with  somewhat  finer  teeth,  with  the  plate  of  steel,  about 
twenty  inches  long. 

8987.  The  prvmng  qf  all  deciduous  trees  should  be  begun  at  the  top,  or  at  least  those  branches  which 
are  to  be  removed  tnenoe  should  never  be  lost  sight  of.  **  Havina  fixed  upon  what  may  be  deemed  the 
best  shoot  for  a  leader,  at  that  by  which  the  stem  is  most  evidenUv  to  be  elongated  and  enlarged,  every 
other  branch  on  the  plant  should  be  rendered  subservient  to  it,  either  by  removing  them  instantly,  or  by 
shortening  them.  Where  a  plant  has  branched  into  two  or  more  rival  stems,  and  there  are  no  other  very 
strong  branches  upon  it,  nothing  more  is  required  than  simply  to  lop  ofi"  the  weakest  clean  by  the  bole, 
leaving  only  the  strongest  and  moat  promising  shoot  If  three  or  four  shoots  or  branches  be  contending 
for  the  ascendency,  they  should,  in  like  manner,  be  lopped  off,  leaving  only  the  most  promising.  If  any 
of  the  brandies  which  have  been  left  (krther  down  on  tne  bole  of  the  pUnt  at  former  prunings  have  become 
very  strong,  or  have  extended  their  extremities  far,  they  should  either  be  taken  clean  olTby  the  bole,  at 
be  shortened  at  a  proper  distance  ttam  it,  observing  always  to  shorten  at  a  lateral  twig  of  considerable 


length.  It  is  of  importance  that  the  tree  be  equally  poised;  and,  therefore,  if  it  have  stronger  branches 
on  the  one  side  than  on  the  other,  they  should  either  be  removed  or  be  shortened.  Thus,  a  properly 
trained  tree,  under  twenty  feet  in  height,  should  appear  liaht  and  spiral,  fh>m  within  a  yard  or  two  of 


the  around  to  the  upper  extremity,  its  stem  beins  ftirnlsned  with  a  moderate  number  of  twigs  and 
small  branches,  in  order  to  detain  the  sap,  and  circuUte  it  more  equally  through  the  plant 
8098.  The  subsequent  pruningi  qf  trees  ef  this  gtxe,  standing  in  a  close  plantation,  will  require  much 


less  attention ;  all  that  &  wanted  will  consist  in  keeping  their  leading  shooU  single.  From  the  want  of 
air,  their  Uteral  branches  will  not  be  allowed  to  extend,  but  will  remain  as  twigs  upon  the  stem.  These, 
however,  frequently  become  dead  branches ;  and  if  such  were  allowed  to  remain  at  all  mi  the  trees,  they 
would  inCsllibiy  produce  blemishes  calculated  greatly  to  diminish  the  value  of  the  timber :  henoe  the  im. 
propriety  of  allowing  any  branch  to  die  on  the  bole  of  a  tree;  indeed,  all  branches  should  be  removed 
when  they  are  alive ;  such  a  method,  to  our  knowledge,  being  the  only  sure  one  to  make  good  timber. 
From  these  circumstances,  an  annual  pruning,  or  at  least  an  annual  examination,  of  all  forests  Is  neces- 
sary.   {PtantKaL) 

30991  Heading  damn  such  non-resinous  trees  as  stole,  we  have  already  stated  to  be  an  important  oper. 
at&on.  After  the  trees  have  been  three  or  four  years  planted.  Sang  dhvcts,  that  "  such  as  have  not  b^n 
to  grow  freely  should  be  headed  down  to  within  three  or  four  inches  of  the  ground.  The  cut  must  be 
made  with  the  pruning-knifie  in  a  sloping  direction,  with  one  effort  Great  care  should  be  taken  not  to 
bend  over  the  tree  in  the  act  of  cutting.  By  so  bending,  the  root  may  be  split,  a  thing  which  too  often 
happensL  The  operation  should  be  performed  in  March,  and  not  at  an  earHer  period  of  the  season,  because 
the  wounded  part  might  receive  much  injury  from  tlie  severe  weather  in  January  and  February,  and 
the  expected  shoot  be  thereby  prevented  fttmi  rising  so  strong  and  vigorous.'*  (Plant.  KaL  897.)  Buffbn. 
in  a  Memorial  on  the  Culture  ef  Woods,  presented  to  the  French  government  In  1748,  says  he  has  repeated 
this  experiment  so  often,  that  he  considers  it  as  the  most  useful  practice  he  knows  in  the  culture  of 
wooda 

4000.  Tor  the  purpose  of  producing  bends  for  shtpMrnber^  various  modes  of  pruning  have  been  proposed, 
as  such  bends  always  fetch  the  highest  price.  According  to  Pontey,  *■  little  is  hasarded  by  saying,  that  if 
plenty  of  long,  clean,  straight,  free.grown  trees  could  be  got,  steaming  and  a  screw  apparatus  would 
form  bends." 

4001.  Monteith,  a  timber  valuatmr  of  great  experience,  and  in  extensive  practice,  says,  the  value  of  the 
oak,  the  broad-leaved  elm,  and  ^^anish  chestnut,  depends  a  good  deal  on  their  being  crooked,  as  they  are 
all  used  in  ship  building.  He  says  he  has  seen  trees  successfolly  trained  into  crooked  shapes  of  great 
value,  in  the  followine  manner :  ^**  If  you  have  an  oak,  elm,  or  chestnut,  that  has  two  stems,  as  it  were, 
striving  for  the  superiority,  lop  or  prune  off  the  straigbtest  stem ;  and  if  a  tree  that  is  not  likely  to  be  of 
such  value  be  standing  on  that  side  to  which  the  stem  left  seems  to  incline  to  a  hoxliontal  position,  take 
away  the  tree,  and  thus  give  the  other  every  chance  of  growing  horizontally.  At  this  time  it  will  be 
necessary  to  take  away  a  few  of  the  perpendicuhir  shoots  off  the  norisontal  branch ;  and,  indeed,  if  these 
branches,  which  is  sometimes  the  case  in  such  trees,  seem  to  contend,  take  away  most  of  them ;  but  if 
they  do  not,  it  is  better  at  this  time  not  to  prune  over  much,  except  the  crooked  snoots  on  the  horisontal 
branch,  till  they  arrive  at  the  height  of  fifteen  or  even  twenty  feet    By  this  time  It  will  be  easily  seen 
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what  kind  of  tree  it  l«  likeW  to  form :  and,  If  it  inclines  to  grow  crooked,  liehten  a  little  the  top  of  the 
tree,  by  taking  off  a  few  of  the  crooked  branches  on  the  strai^hter  side,  allowing  all  the  branches  to 
remain  on  the  side  to  which  the  tree  inclines  to  crook,  to  give  it  more  weight,  and  to  draw  most  of  the 
Juice  or  sap  that  way,  and  it  will  naturally  incline  more  to  the  crook ;  at  the  same  time  clearing  awavany 
other  tree  on  the  crooked  side,  that  may  be  apt,  with  the  wind,  to  whip  the  side  of  the  tree  to  which  it 
inclines  to  crook.  Also  taking  away  such  trees  of  less  value  as  may  prevent  it  from  spreading  out  to  the 
one  side  more  than  to  the  other."  He  odds,  **  I  hare  myself  tried  the  experiment  with  several  oak  trees 
at  about  twelve  feet  high,  that  were  a  little  inclined  to  crook,  and  that  had  also  a  main  branch  inclined  to 
a  hortxontal  position.  In  the  course  of  less  than  twentv  years,  I  had  the  pleasure  of  seeing  some  of  these 
very  trees  grow  so  very  crooked  that  the  branch  would  work  in  with  the  main -stem  or  twdy  of  the  tree, 
to  a  complete  knee  or  square,  which  is  the  most  valuable  of  all  trees  {.and,  as  ten  trees  of  crooked  oak  are 
required  for  one  straight  one,  it  is  of  the  most  essential  consequence  to  nave  crooked  oak  trees ;  and,  besides, 
an  oak  tree,  properly  crooked,  that  will  answer  for  a  large  knee  fsay  the  main  branch,  to  be  flt  to  work 
In  with  the  body  or  trunk  of  the  tree  without  much  waste  of  wood),  is  nearly  douUe  in  value  to  the  same 
number  of  feet  of  a  straight  tree ;  and,  indeed,  knees  of  oak  are  extremely  scarce,  and  difficult  to  be  got.** 
400S.  PoKtey  **  knows  of  no  way  by  which  bends  of  tolerable  scantlings  (knees  excepted)  can  be  pro. 
duced  with  certunty  and  little  trouble,  but  flrom  a  side  branch  kept  in  a  oeot  position  by  the  branches  of 
another  tree  or  trees  overhanging  its  stem.*'   (Forett  Pruner,  174.) 

4003.  Coppice  woods,  in  so  far  as  grown  from  poles  or  hark,  require  pruning  on  the 
same  principle  as  timber  trees,  in  o^er  to  modify  the  ligneous  matter  into  stem,  and 
produce  clean  bark.  In  as  far  as  they  are  grown  for  fence  wood,  fuel,  or  besom  spray, 
no  pruning  is  required. 

4004.  Osier  holts  require  the  laterals  to  be  pinched  off*  the  shoots  intended  for  hoops ; 
those  of  the  basket-maker  seldom  produce  any.  The  stools,  also,  require  to  be  kept  free 
from  dead  wood,  and  stinted  knotted  protuberances. 

4005.  Hedges  require  side  pruning,  or  switching,  from  their  first  planting,  so  as  gra- 
dually to  mould  them  into  "  the  wedge  shape,  tapering  from  bottom  to  top  on  both  sides 
equally,  till  they  meet  in  a  point  at  the  top.  Two  feet  at  bottom  is  a  sufficient  breadth 
for  a  five  feet  hedge ;  a  greater  or  less  height  should  have  the  bottom  wider  or  narrower, 
accordingly.  In  dressing  young  hedges,  either  of  the  deciduous  or  evergreen  kinds, 
the  sides  only  should  be  cut  till  the  hedge  arrives  at  the  proposed  height,  unless  it  be 
necessary,  for  the  sake  of  shelter,  to  cut  their  tops  over,  in  order  to  make  the  hedges 
thicker  of  branches.  Such  cutting  of  the  upright  shoots,  however,  is  not  of  any  great 
use  in  this  respect ;  because  every  hawthorn  hedge  sends  out  a  number  of  side  shoots, 
which,  if  encouraged,  by  keeping  the  top  wedge-shaped  as  above,  will  make  it  abun- 
dantly  thick."  (Sang,  447.)  In  pruning  hedges,  some  use  shears;  but  the  hedge- 
bill  is  the  most  proper  instrument,  producing  a  smooth  unj&actured  section,  not  so  apt 
to  throw  out  a  number  of  small  useless  shoots  which  generally  follow  the  crushing  cut 
of  the  sheers. 

4006.  Hedge-row  trees  require  to  be  pruned  to  a  tall,  dean,  erect  stem,  as  at  once 
producing  more  timber,  and  doing  least  injury  U>  the  ground  imder  their  drip  and 
shade. 

4007.  Trees  in  strips  for  s/telter,  or  screens  for  concealmetUf  ought  to  be  furnished  with 
branches,  from  the  bottom  upwards ;  unless  undergrowth  supply  this  deficiency.  •  Where 
this  is  not  the  case,  care  should  be  had  that  tlie  trees  be  pruned  into  conical  shapes,  so 
as  that  tlie  lower  branches  may  be  as  little  as  possible  excluded  from  the  influence  of 
the  weather  by  tlie  upper  ones. 

4008.  Trees  fir  shade,  where  shelter  from  winds  is  not  wanting,  should  be  pruned  to 
ample  spreading  heads  with  naked  stems ;  the  stem  should  be  of  such  a  height  tliat  the 
sun*s  rays,  at  midday,  in  midsummer,  may  not  fall  within  some  yards  of  the  base  of  the 
trunk ;  thus  leaving  under  the  trees,  as  well  as  on  their  shady  side,  a  space  for  tlie  repose 
of  men  or  cattle. 

SuBSKCT.  5.      Thinning  young  Plantations* 

4009.  The  properly  thinning  out  of  plantations,  Sang  observes,  "  is  a  matter  of  the 
first  importance  in  their  culture.  However  much  attention  be  paid  to  the  article  of 
pruning,  if  the  plantation  be  left  too  thick,  it  will  be  inevitably  ruined.  A  circulation 
of  air,  neither  too  great  nor  too  small,  is  essential  to  the  welfare  of  the  whole.  This 
should  not  be  wanting  at  any  period  of  the  growth  of  the  plantation ;  but  in  cases  where 
it  has  been  prevented  by  neglect,  it  should  not  be  admitted  all  at  once,  or  suddenly. 
Opening  a  plantation  too  much  at  once,  is  a  sure  way  to  destroy  its  health  and  vigoiu*. 
In  thinning,  the  consideration  which  should,  in  all  cases  predominate,  is  to  cut  for  the 
good  of  the  timber  left,  disregarding  the  value  of  the'  thinnings.  For,  if  w^e  have  it  in 
our  choice  to  leave  a  good,  and  take  away  a  bad  plant  or  kind,  and  if  it  be  necessary 
that  one  of  the  two  should  fall,  the  only  question  should  be,  by  leaving  which  of  them 
shall  we  do  most  justice  to  the  laudable  intention  of  raising  excellent  and  full-sized  timber 
for  the  benefit  of  ourselves  and  of  posterity  ?  The  worst  tree  should  never  be  left,  but 
with  the  view  of  filling  up  an  accidental  vacancy.'* 

4010.  SalmoH,  from  observations  on  the  most  orderly  and  thriving  plantations  at  Wd>um,  deduces  the 
following  rule  for  thinning :  .*«  Keep  the  distance  of  the  trees  (torn  each  other  equal  to  one.flfth  of  thtir 
IieighL  In  the  application  of  this  rule  for  thinning,  it  is  evident  that  each  indiWdual  trpe  can  never  be 
uuulc  to  comply  J  for  the  original  distance  (even  if  planted  in  tlic  most  regular  order)  will  allow  only  of 
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certain  modiflcatioiM,  by  taking  out  every  oilier  tree^  and  so  on ;  but  eren  if  the  obtaining  of  such 
equal  distance  were  pracUcable,  experience  would  sliow  that  another  way  should  be  preferred,  of  which 
the  eye  must  be  the  Judge,  by  taking  out  such  trees  as  are  least  thriring,  stand  nearest  another  good 
tree,  &c.  &a ;  at  the  same  time  ke«>mg  in  view  the  rule  prescribed.  By  measuring  a  chain  sqiure,  or 
any  quantity  of  land,  and  counting  the  trees  thereon ;  then  trying  the  height  of  two  or  three  trees  in  that 
quarter,  and  taking  one  fifth  of  such  for  the  distance,  it  would  be  readily  seen  how  many  trees  should 
lie  contained  in  the  piece  measured :  or  the  practice  may  more  simply  be  regulated  by  taking  the  distance 
of  eight  or  ten  trees  added  together,  the  average  of  which  should  be  equal  to  a  fifth  of  the  height  of  th^ 
trees."    {SmiiA's  Meekanies,  vol  ii.  p.  S5&) 

4011.  In  tJdnning  mixed  pUmtaHons,  the  removing  of  the  nurses  is  the  first  object 
which  generally  claims  attention.  This,  however,  should  be  cautiously  performed ;  other- 
wise the  intention  of  nursing  might,  after  all,  be  thwarted.  If  the  situation  be  much 
exposed,  it  will  be  prudent  to  retain  more  nurses,  although  the  plantation  itself  be  rather 
crowded,  than  where  the  situation  is  sheltered.  In  no  cases,  however,  should  the  nurses 
be  suffered  to  overtop  or  whip  the  plants  intended  for  a  timber  crop ;  and  for  this  reason, 
in  bleak  situations,  and  when  perhaps  particular  nurse  plants  can  hardly  be  spared, 
it  may  be  sometimes  necessary  to  prune  oif  tlie  branches  from  one  side  entirely.  At 
subsequent  thinnings,  such  pruned  or  disfigured  plants  are  first  to  be  removed ;  and  then 
those  which,  from  their  situation,  may  best  be  dispensed  with. 

4019.  At  iokat  period  of  the  age  qf  the  planttUian  the  mtrses  are  to  be  removed,  cannot  easily  be  deter- 
mined ;  and,  indeed,  if  the  nurses  chiefly  consist  of  larches,  it  may  with  propriety  be  said,  that  they 
should  never  be  totally  removed,  while  any  of  the  other  kinds  remain.  For,  besides  that  this  plant  to 
admirably  calculated  to  compose  part  of  a  beautiful  mixture,  it  is  excelled  by  few  kinds,  perhaps  by 
none,  as  a  timber  tree.    But  when  the  nunes  consist  of  inferior  kinds,  such  as  the  mountain  ash  or  Scots 


pine,  they  should  generally  be  all  moved  by  the  time  the  {ilantation  arrives  at  the  hdght  of  fifteen  or 
twenty  feet,  in  order  that  the  timber  trees  may  not,  by  "  *        "   *     ' 

iOli.  Btfore  this  time  it  majf  probably  be  necesaaru  to  •         r  

valuable,  and  the  least  thriving  plants,  should  first  be  condemned,  provided  their  removal  occasion  no 


nty  fMt,  in  order  that  the  timber  trees  may  not,  by  their  means,  be  drawn  up  too  weak  andslender. 


4013.  Btfore  this  time  it  may  probably  be  necessary  to  thin  out  a  part  (f  the  other  kinds.  The  least 
valuable,  and  the  least  thriving  plants,  should  first  be  condemned,  provided  their  removal  occasion  no 
blank  or  chasm  ;  but  where  this  would  happen,  they  should  be  allowed  to  stand  till  the  next  or  other 


subsequent  revision. 

4014^  M  what  distance  of  time  this  revision  shoiild  take  place  cannot  easily  be  determined ;  as  the  mat. 
ter  must  very  much  depend  on  the  circumstance*  of  soil,  shelter,  and  the  state  of  health  the  plants  may 
be  in.  In  general  the  third  season  after  will  be  soon  enough  ;  and  if  the  plantation  be  ftt>m  thirty  to 
forty  years  old,  and  in  a  thriving  state,  it  will  require  to  be  revised  aeain,  in  most  cases  within  seven 
years.  But  one  invariable  rule  ought  to  prevail  m  all  cases,  and  in  all  situations,  to  allow  no  plant  to 
overtop  or  whip  another.  Respect  should  be  had  to  the  distance  of  the  tops,  not  to  the  distance  of  the 
roots,  of  the  trees :  for  some  kinds  require  more  head  room  than  others ;  and  all  trees  do  not  rise  per. 
pendicular  to  their  roots,  even  on  the  most  level  o^  sheltered  ground. 

4()15.  f^'ith  respect  to  the  Jlnai  distance  to  which  trees,  standing  in  a  mixed  plantation,  should  be 
thinned,  it  is  hardly  passible  to  prescribe  fixed  rules  ;  circumstances  of  health,  vigour,  the  spreading 
nature  of  the  tree,  and  the  like,  must  determine.  Whether  the  trees  are  to  be  suffbred  to  stand  till 
Aill  grows,  which  of  the  kinds  the  soil  seems  best  fitted  for ;  whether  the  ground  be  fiat  or  elevated ; 
and  whether  the  situation  is  exposed  or  sheltered,  are  all  circumstances  which  must  influence  the 
determination  of  the  ultimate  distance  at  which  the  trees  are  to  stand.  It  may,  however,  be  said,  in 
il,  that  if  trees  be  allowed  a  certain  distance,  of  from  twenty-five  to  thirty  fc«t,  according  to  their 


general, 
kinds  am 


kinds  and  manner  of  growth,  they  will  have  room  to  become  larger  timber. 

4016.  Pontey  shows,  that  forty  feet  distances  are  necessary  (or  only  about  twcnty.seven  to  the  acre)  to 
the  unassisted  growth  of  large  oak  trees,  owing  to  the  flat,  spreading,  and  close  form  of  their  heads ;  but 
that  the  properly  trained,  open,  high,  and  conical  heads  of  such  trees  will  admit  of  their  standing  at 
twenty-five  feet  distances,  or  about  seventy  trees  on  the  acre,  and  of  the  most  profitable  kind.  What 
an  inducement  to  pruning  and  management !    {Parey*s  Derbyshire,  vol  L  p.  28i>.) 

4017.  Plantations  of  Scots  pine,  if  the  plants  have  been  put  in  at  three,  or  three  and 
a  half,  feet  apart,  will  require  little  care  until  the  trees  be  ten  or  twelve  feet  high.  It  ia 
necessary  to  keep  such  plantations  thick  in  the  early  part  of  their  growth,  in  order  that  the 
trees  may  tower  the  faster,  and  push  fewer  and  weaker  side  branches.  Indeed,  a  pine  and 
a  soft  wood  plantation  should  be  kept  tliicker  at  any  period  of  its  growth,  than  plantations 
consisting  of  hard  wood  and  nurses  already  mentioned ;  and  it  may  sometimes  be  proper  to 
prune  up  certain  nurse  plants,  as  hinted  at  above  (401 1.),  for  nurses  in  a  mixed  plantation. 
Those  pruned-up  trees  are  of  course  to  be  reckoned  temporary  plants,  and  are  afterwards 
to  be  the  first  thinned  out;  next  to  these,  all  plants  which  have  lost  their  leaders  by  acci- 
dent, should  be  condemned ;  because  such  will  never  regain  them  so  far  as  afterwards  to 
become  stately  timber ;  provided  that  the  removal  of  these  mutilated  trees  cause  no  ma- 
terial blank  in  the  plantation.  Care  should  be  taken  to  prevent  whipping ;  nor  should 
the  plantation  be  thinned  too  much  at  one  time,  lest  havock  be  made  by  prevailing 
winds  ;  an  evil  wliich  many,  through  inadvertency,  have  thus  inciurred.  This  precaution 
seems  the  more  necessary,  inasmuch  as  Scots  pines,  intended  for  useful  large  timber,  are 
presumed  never  to  be  planted  except  in  exposed  situations  and  thin  soils.  At  forty 
years  of  age,  a  good  medium  distance  for  the  trees  may  be  about  fifteen  feet  every  way. 
It  may  be  worthy  of  remark,  that  after  a  certain  period,  perhaps  by  the  time  that  the 
plantation  arrives  at  the  age  of  fifty  or  sixty  years,  it  will  be  proper  to  tliin  more 
freely,  in  order  to  harden  the  timber ;  and  that  then  this  may  done  with  less  risk  of 
danger,  from  the  strength  the  trees  will  have  acquired,  than  at  an  earlier  period  ;  but  still 
it  should  be  done  gradually. 

4018.  Plantations  of  spruce  and  silver  Jirs,  intended  for  large  useful  timber,  should 
he  kept  much  in  the  nuumer  above  stated,  both  in  their  infancy  and  middle  age.  As 
already  remarked,  planting  and  keeping  them  as  thick  as  is  consistent  with  their  health 
are  the  best  means  of  producing  tall,  straight,  clean  stems,  and  valuable  timber.  When 
planted  for  screens  or  for  ornament,  they  require  a  diflTerent  treatment.      "  To  larch 
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plantations,  the  above  obserrationfl  will  also  apply,  and  indeed  they  are  applicable  to 
plantations  of  all  kinds  of  resinous  trees. 

401 9.  The  exposed  margin  of  all  young  plantaiioru  should  be  kept  thicker  than  the  in- 
terior. The  extent  to  which  this  rule  should  be  carried  must  be  regulated  according  to 
the  degree  of  exposure  of  the  situation,  the  age  of  the  plants,  the  tenderness  of  the  kinds, 
and  other  circumstances.** 

4020.  The  proper  season  fir  thinning  is  autumn,  or  very  early  in  the  spring,  where 
the  trees  are  to  l>e  taken  up  by  the  root  and  replanted  elsewhere ;  winter  for  tiiinning 
for  timber  and  fuel :  but  such  trees  as  are  yaluable  for  their  barks  should  be  left  un- 
touched till  the  sap  rises  in  April  or  May. 

4021.  Copse-woods  require  thinning  when  young,  like  other  plantations,  and  when  once 
established  tlie  stools  require  to  be  gone  over  the  second  year  after  cutting,  and  all 
superfluous  suckers  and  shoots  removed.  This  operation  should  be  repeated  annually, 
or  every  two  or  three  years,  in  connection  with  pruning,  till  within  three  or  four  years 
of  the  general  fall  of  the  crop. 

Sect.  VI,     Improvement  of  Neglected  Plantations* 

4022.  Neglected  and  mUmanaged  plantations  will  include  the  greater  number  in  Bri- 
tain. The  artificial  strips  and  masses  have  generally  never  been  thinned  or  pruned ; 
and  the  natural  woods,  or  copse- woods,  have  for  the  most  part  been  improperly  thinned 
or  cut  over.  It  is  often  a  difficult  matter  to  know  what  to  make  of  such  cases,  and 
always  a  work  of  considerable  time.  **  Trees,**  Sang  observes,  "  however  hardy  their 
natures  may  be,  which  have  been  reared  in  a  thick  plantation,  and  consequently  have 
been  very  much  sheltered,  have  their  natures  so  far  changed,  that,  if  they  be  suddenly 
exposed  to  a  circulation  of  air,  which,  under  different  circumstances,  would  have  beoo 
salubrious  and  useful  to  them,  they  will  become  sickly  and  die.  Hence  the  necessity 
of  admitting  the  air  to  circulate  freely  among  trees  in  a  thick  plantation,  only  gradually, 
and  with  great  caution.*'  This  precaution  is  particularly  necessary  in  thinning  plant- 
ations of  Scotch  pine.  Trees  which  have  been  screened  by  each  other  for  forty  or 
fifty  years,  cannot  bear  the  loss  of  their  near  neighbours. 

4023.  A  plantation  which  has  become  close  and  crowded,  having  been  neglected  from 
the  time  of  planting  till  perhaps  its  twentieth  year,  should  only  have  some  of  the 
smallest  and  most  unsightly  plants  removed ;  one,  perhaps  in  every  six  or  eight,  in  the 
first  season ;  in  the  following  season,  a  like  number  may  be  removed ;  and  in  two  or  three 
years  afterwards,  it  should  be  gone  qver  again ;  and  so  on  till  it  be  sufficiently  thinned. 
It  wilL  be  proper  to  commence  the  thinning  at  the  interior  of  the  plantations,  leaving 
the  skirts  diicker  till  the  last ;  indeed,  the  thinning  of  the  skirts  of  such  a  plantation 
should  be  protracted  to  a  great  length  of  time.  With  thinning,  pruning  to  a  certain 
extent  should  also  be  carried  on.  "If  the  plantation,**  Sang  observes,  "consists  of  pines 
and  firs,  all  the  rotten  stumps,  decayed  branches,  and  tlie  like,  must  be  cut  off  close  by 
the  bole.  It  will  be  needful,  however,  to  be  cautious  not  to  inffict  too  many  wouncb 
upon  the  tree  in  one  season ;  the  removing  of  these,  therefore,  should  be  the  work  of 
two  or  three  years,  rather  than  endanger  the  health  of  the  plantation.  After  the  removal 
of  these  from  the  boles  of  the  firs  and  larches,  proceed  every  two  or  three  years,  but  with 
a  sparing  hand,  to  displace  one  or  perhaps  two  tiers  of  the  lowermost  live  branches,  as 
circumstances  may  direct,  being  careful  to  cut  close  by  the  trunk,  as  above  noticed.  In 
a  plantation  of  luurd  wood,  under  the  above  circumstances,  the  trees  left  for  the  ultimate 
crop  are  not  to  be  pruned  so  much  at  first  as  might  otherwise  be  required ;  only  one  or 
two  of  their  competing  branches  are  to  be  taken  away,  and  even  these  with  caution.  If 
it  be  judged  too  much  for  the  first  operation  to  remove  them  entirely,  they  may  be 
shortened,  to  prevent  the  progress  of  the  competition ;  and  the  remaining  parts  may  be 
removed  in  the  following  season ;  at  which  time,  as  before  observed,  they  must  be  cut 
close  by  the  bole.  (Plant.  Kai,  467. )  We  cannot  agree  to  that  part  of  these  directions 
which  respects  the  removal  of  "  perhaps  two  tiers  of  the  lowennost  live  branches ;"  but, 
paying  great  deference  to  the  opinion  of  Mr.  Sang,  we  have  judged  it  right,  in  a  work 
of  this  nature,  to  lay  it  before  our  readers,  and  allow  them  to  judge  for  themselves. 

4084k  Tlu  operation  ^  tklmning  andprming,  thickening  or  fiUing  Mp,  or  renewing  portioni  that 
cannot  be  profitably  recovered,  inould  thus  so  on,  year  after  year,  ai  appearances  may  direct,  on  the 
general  principles  of  tree  culture;  and  for  tnis  purpose,  the  attentive  obsenration  and  reflection  of  a 
judicious  manager  will  be  worth  more  than  directions  which  must  be  given  with  so  much  latitude. 

40S&  Pontevkas  noticed  various  errors  in  Kennedy'^  Treatise  on  Plantingt  and  even  in  Sang's  Kalen. 
dar,  on  the  dmple  subject  of  distances,  which  have  originated  in  their  giving  directions  fm  anticipated 
cases  which  had  never  come  within  their  experience.  **  Most  people,*'  be  says,  **  take  it  for  granted, 
that  if  trees  stand  three  feet  apart,  they  have  only  to  take  out  the  half  to  make  tiie  distances  dx  feet, 
though,  to  do  that,  they  must  take  down  three  times  as  many  as  they  leava  By  the  same  rule,  most 
people  would  suppose  that  twelve  feet  distance  was  only  the  double  of  nx ;  but  the  square  of  the  Utter 
IS  only  thirty..iix,  while  that  of  the  fbrmer  is  one  huoored  and  forty.four,  or  four  times  the  latter ;  so 
that,  to  bring  six  feet  distances  to  twelve,  three  trees  must  be  removed  for  every  one  left.**  {FrqfiUMe 
PlMUer,iS»i  Aod  tbrest  Prmur, SI.) 
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4026.  Copse-^voodt  are  tometimes  improved  by  turning  them  into  woodst  which  requires 
notliing  more  than  a  judicious  selection  and  reservation  of 
the  strongest  of  those  shoots  which  proceed  from  the  stools, 
and  which  spring  more  immediately  from  the  collar.  But  a 
greater  improyement  of  copse-woods  consists  in  cutting  over 
tiie  overgrown  and  protuberant  stools  by  the  surface  of  the 
soil  (Jig.  595.  a,  6,  c,  d),  which  has  been  found  by  M on- 
teith  completely  to  regenerate  them.  The  operation  is 
performed  with  a  saw,  in  a  slanting  direction,  and  the 
young  shoots,  being  properly  thinned  and  pruned,  soon 
establish  themselves  securely  on  the  circumference  of  large 
and  perhaps  rotten-hearted  roots.    {F(n'ester*s  Guide,  60.) 

4027.  Neglected  hedgerow  timber  may  be  improved  by  pruning  according  to  its  age. 
Blalkie  reccHnmends  what  he  calls  foreshortening,  or  cutting-in,  as  the  best  method 

both  for  young  and  old  hedge  -row 
timber.  "  This  operation  is  per- 
formed by  shortening  the  overlux- 
uriant  side-branches  (Jig,  596.  a), 
but  not  to  cut  them  to  a  stump, 
as  in  snag-pruning ;  on  the  con- 
trary, the  extremity  only  of  the 
branch  should  be  cut  off,  and  the 
amputation  effected  immediately 
above  where  an  auxiliary  side- 
shoot  springs  from  the  branch  on 
which  the  operation  is  to  be  per- 
formed (h);  this  may  be  at  the 
distance  of  two,  four,  or  any  other 
number  of  feet  from  the  stem  of 
the  tree ;  and  suppose  the  auxiliary  branch  which  is  left  (when  the  top  of  the  branch  is 
cut  off)  is  also  over-luxuriant,  or  looks  unsightly,  it  should  also  be  shortened  at  its 
sub-auxiliary  branch,  in  the  same  manner  as  before  described.  The  branches  of  trees, 
pruned  in  this  manner,  are  always  kept  within  due  bounds ;  they  do  not  extend  over 
the  adjoining  land,  to  the  injury  of  the  occupier,  at  least  not  until  the  stem  of  the  tree 
rises  to  a  height  (out  of  the  reach  of  pruning-,  when  the  top  branches  can  do  compara- 
tively little  injury  to  the  land.  By  adopting  this  system  of  pruning,  the  bad  effects  of 
close  pruning  on  old  trees,  and  snag-pruning  on  young  ones,  will  be  avoided,  the  country 
will  be  ornamented,  and  the  community  at  large,  as  well  as  individuals,  benefited.** 

Sect.  VII.     Treatment  of  Injured  ondDiteoied  Trees. 

4028.  With  retpect  to  wounds,  bruises,  casualties,  and  defects  of  trees,  such  small  wounds 
as  are  required  to  be  made  by  judicious  pruning,  easily  heal  up  of  themselves ;  large 
wounds,  by  amputation  of  branches  above  six  inches  in  diameter,  should,  if  possible, 
never  be  made.  Even  wounds  of  six  inches  diameter  or  under  will  heal  more  quickly 
by  the  application  of  any  material  that  excludes  the  air  and  preserves  the  wood  from 
corruption ;  and  we  agree  with  Sang  in  recommending  coal-tar,  or  the  liquor  produced 
from  coals  in  manufacturing  gas.  It  is,  however,  less  favourable  to  the  progress  of  the 
bark  over  the  wound  than  a  coating  of  clay  or  cow-dung  covered  with  moss  to  keep  it 
moist.  Pontey  recommends  putty  and  two  coats  of  paint  over  it.  In  case  the  wood, 
at  a  bruised  or  amputated  place,  has  by  neglect  become  already  corrupted,  the  rotten  or 
^kad  wood  is  to  be  pared  out  quite  into  the  quick,  and  the  wound  is  then  to  be  dressed 
with  tar  or  clay,  covered  with  a  piece  of  mat,  sacking,  or  moss.  A  wound,  hollowed  out 
as^  above,  may  at  first  appear  an  unsightly  blemish ;  but,  in  subsequent  yean,  nature 
will  lay  the  coats  of  wood  under  the  new-formed  bark  thicker  at  that  place ;  and  pro- 
bably may,  in  time,  fill  it  up  to  be  even  with  the  general  surface  of  the  tree. 

4029.  AU fractures,  by  whatever  means  produced,  are  to  be  managed  as  the  circum- 
stances of  the  case  require.  If  a  large  branch  be  broken  over  at  the  middle  of  its 
length,  it  should  be  sawn  clear  off  close  by  the  lateral  which  is  nearest  to  the  bole  of  the 
tree :  but  if  there  is  no  lateral,  or  branch  capable  to  carry  forward  the  growth,  cut  the 
main  or  fractured  branch  in  quite  to  the  bole.  In  both  cases,  treat  the  wound  as  above 
recommended. 

40S0.  Interior  rotting,  arising  from  the  dampness  of  the  soil,  cannot,  by  the  art  of  man, 
be  cured ;  though  it  might  have  been  prevented  by  timely  draining.  The  hearts  of  trees 
frequently  rot,  where  there  is  no  excess  of  moisture,  and  especially  of  such  as  have  been 
produced  fitnn  old  roots  left  in  the  ground  by  a  previous  felling.  Such  roots,  when  in 
good  ground,  send  up  very  great  shoots,  with  few  leaves  in  proportion  to  their  size ;  from 
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the  absence  of  a  proAision  of  these,  properly  to  concoct  the  juices  so  abundantly  sup- 
plied by  the  roots,  the  fibre  of  the  wood  is  loose  and  imperfect;  the  next  season  will 
produce  more  leaves  in  proportion  to  the  supply  of  juices,  yet  not  a  sufficient  number 
for  making  timber ;  several  years  may  pass  before  thb  event  will  arrive :  this  crude  and 
ill-digested  timber,  disposed  to  premature  decay,  is  the  foundation  over  wl^ch  subsequent 
coatings  of  wood  are  laid :  yet,  however  perfect  these  may  be,  they  do  not  prevent  tlie 
progress  of  decomposition  going  on  in  tlie  interior.  Nature  thus  teaches  how  necessary 
numerous  leaves  are  to  the  prejMuration  of  the  solid  wood:  the  cotyledons  and  subsequent 
leaves  of  a  one-year  old  tree  are  a  thousand  times  greater,  compared  with  its  solid  con- 
tents, than  are  the  leaves  to  the  solid  contents  of  the  first  year's  shoots  from  roots  U\.e 
the  above.     San^. 

40S1.  Shakes  often  arise  from  the  weight  and  multiplicity  of  top  branches,  and  might 
lutve  been  prevented  by  timely  pruning.  Shakes  or  rents  in  the  boles  of  trees,  however, 
often  happen  where  tliere  is  no  excess  of  tops.  Sometimes  the  rain,  running  down  from 
the  branches,  wets  one  part  df  the  bole,  while  the  rest  is  comparatively  dry.  If  this  cir- 
cumstance is  succeeded  by  an  intense  frost,  before  the  wetted  side  becomes  dry,  the  bole 
may  be  rent  for  a  length,  and  perhaps  to  the  depth  of  the  core.  Shakes  or  rents,  like 
the  above,  arc  difficult  to  ciire.  The  best  method  of  helping  them  is  to  trace  out  their 
upper  extremity,  caulk  it  up  with  oakum,  and  pitch  it  over,  to  prevent  the  rain  descends- 
ing  that  way  in  future.   (Sang.) 

4032.  Jn  cases  of  hollownensj  Pontey  recommends  probing  to  the  bottom,  letting  out 
the  water,  if  any,  with  an  auger,  drying  the  cavity  with  a  cloth,  filling  it  with  dry  sand, 
plugging  it  with  wood  and  oakum,  and  then  painting  it  over. 

4033.  Stems  or  brandies  decorticated  by  lightning  or  otherwise,  if  the  soft  wood  is  not 
much  injured,  will  heal  over  and  become  covered  with  bark ;  and  this  the  more  certainly 
and  rapidly  if  tlie  air  be  excluded  by  a  coating  of  adhesive  matter,  as  cow-dung  and  quick- 
lime, or  by  tying  on  moss  or  bandages  of  mat  or  cloth.  Pontey  gives  an  instance  in 
which  such  treatment  was  successful  in  the  case  of  an  apple  tree.  {Pruner,  230.)  We 
liave  witnessed  it  on  an  extensive  scale  on  the  trunk  of  a  pear  tree ;  and  we  are  informed, 
on  the  best  authority,  of  other  cases  now  under  progress,  in  the  government  garden  of 
the  Luxembourg,  at  Paris. 

4034.  Withered  or  decayed  tops  may  arise  from  age  and  incipient  decay ;  but  also,  as 
Pontey  states,  from  improper  pruning,  or  the  want  of  it.  We  often  see  it  from  the  im- 
proper pruning  of  elms,  which,  after  having  been  close  pruned  to  their  summits  for  many 
years,  are  left  entirely  to  nature ;  in  that  case  they  branch  out  luxuriantly  below,  and  the 
top  withers.  By  neglecting  to  thin  out  the  branches  on  the  stems  of  non-resinous  trees 
the  same  effect  may  be  produced. 

4035.  Stunted  bushy  tops,  on  very  tall  naked  stems,  show  a  deficiency  of  nourishment, 
from  these  circumstances ;  and  those  on  short  stems  from  defects  of  the  soiL  Obliquely 
placed  misshapen  heads,  in  detached  trees,  commonly  proceed  from  the  same  causes  and 
from  want  of  shelter.  Stinted  growth,  both  in  tops  and  stems,  is  also  produced  by  ivy, 
and  by  lichens,  mosses,  mistletoe,  and  other  parasites.  Ivy  compresses  the  bark,  and 
precludes  its  expansion,  as  well  as  excludes  air  and  moisture,  by  which  the  outer  bark 
becomes  rigid  and  corky. — Happily,  both  men  and  trees  will  live  a  long  time  under  the 
influence  both  of  deformity  and  disease. 

4036.  Excessive  exudations  of  gum  and  resins  are  peculiar  to  resinous  and  some  other 
trees  when  over-pruned,  or  pruned  at  improper  times.  Mildew,  honeydew,  and  blight, 
three  popular  names  applied  to  the  effects  of  certain  insects  of  the  A'^his  kind,  attack  the 
oak,  beech,  poplar,  and  many  trees :  all  that  can  be  said  is,  if  proper  regimen  has  been 
regularly  attended  to,  trees  will  overcome  these  and  all  other  enemies. 

4037.  Insects  and  vermin.  Almost  every  tree  has  its  particular  insect  of  the  Heroipte- 
rous  and  Dipterous  families,  and  many  of  tlie  Cole6ptera  are  common  to  all.  The  foliage 
of  the  small-leaved  elm  of  hedges  is  often  almost  entirely  destroyed  in  the  early  part  of 
the  season  by  Tenthredinidse ;  and  those  of  the  larch  and  Scotch  pine  have  suffered  ma- 
terially  in  some  seasons  from  aphides.  The  A\>his  laricea  L.  (Eriosdma  of  Leoeh)  in- 
creased to  an  alarming  extent,  from  1800  to  1802,  on  the  larcli,  on  account  of  three  dry 
seasons  following  each  other ;  but,  though  it  retarded  their  growth,  it  ultimately  de- 
stroyed very  few  trees.  Sang  says,  he  has  known  it  since  1 785  ;  that  it  dirties  more  thau 
injures  the  tree,  and  is  now  (1819)  thought  little  of.  Indeed,  ahnost  every  species  of 
tree  has  been  known  to  have  suffered  in  some  one  season  or  more,  and  in  particular  dis- 
tricts, from  insects ;  for  which,  on  so  large  a  scale,  there  seems  to  be  no  applicable  remedy, 
but  patiently  waiting  till  their  excess,  or  tlie  increase  of  other  vermin  their  natural  enemies, 
or  a  change  of  seasons,  causes  them  to  disappear.  Trees  properly  cultivated  and  managed 
generally  overcome  such  enemies.  The  hare  is  well  known  to  be  injurious  to  young 
trees,  and  especially  to  laburnums,  by  gnawing  off* their  bark.  Coating  their  stems  with 
dung  and  urine,  fresh  from  the  cow-house,  is  said  to  be  an  efifectual  remedy.  It  may  be 
put  on  with  a  brush  to  tlie  height  of  two  feet ;  a  barrow-lood  will  suffice  for  a  hundred 


Book  II. 


PRODUCTS  OF  TREEa 


657 


trees,  with  stems  of  three  or  four  inches  in  dianeter ;  and  its  Tirtue,  after  being  laid  on, 
endures  at  least  two  years.     (Butt,  in  Cold.  Hart.  Mem.  iy.  19a) 

SxcT.  VIII.     ProducU  ofTreet,  and  their  Preparation  for  Use  or  Sale, 

40S8.  The  ordkutry  products  tf  trees  nuMie  use  of  in  the  arts  are  leaves,  prunings  or 
spray,  thinnings,  seeds,  flexible  shoote,  bark,  branches,  roots,  and  trunks.  TVees  also 
oSoxA  sap  for  wine  and  sugar,  and  extract  for  dyeing ;  but  these  products  are  of  too 
accidental  or  refined  a  nature  for  our  present  purpose. 

4039.  The  brush-wood  or  sprav  of  trees  may  be  turned  into  charcoal,  substituted  for 
thatch  in  roofing  cottages,  used  as  common  fuel,  formed  into  fences,  or  distilled  for 
pyrolignous  acid.  Some  sorts,  also,  as  the  spray  of  the  oak,  the  willow,  the  birch, 
the  mountain  ash,  and  others,  may  be  used  in  tanning.  In  a  green  state  with  the 
leaves  on,  the  spray  of  the  elm,  the  poplar,  the  lime,  And  others,  may  be  used  in  feeding 
cattle ;  or  the  spray  may  be  dried  like  hay,  and  stacked  for  that  purpose,  as  in  Sweden ;  or 
it  may  be  rotted  for  manure.  The  spray  of  all  trees  not  resinous  may  be  used  in 
ihe  distillation  o^pyrolignous  acid.  This  acid  ii  much  used  in  calico-printing  works ; 
and,  according  to  Monteith,  sold  in  1819,  in  the  neighbourhood  of  Glasgow,  at  from 
W.  2«.  to  \L  IQs.  per  ton.  The  distillation  is  carried  on  in  a  cast  on  inaHeable  iron 
l^lcr  CAs*  597.  )f  which  should  be  from  five  to  seven  feet  long,  three  feet  wide,  and 


say  four  feet  deep  from  the  top  of  the  arch,  built  with  fire-brick.  The  wood  is  split 
or  round,  not  more  than  three  inches  square  in  thickness,  and  of  any  length,  so  as  to 
go  into  the  boiler  at  the  door.  When  full,  the  boiler  door  {b)  is  properly  secured,  to 
keep  in  the  steam ;  then  the  fire  is  put  to  it  in  the  furnace  below,  and  the  liquid  comes 
off  in  the  pipe  above  (<f),  which  is  condensed  in  a  worm,  in  a  stand  {e)  filled  with 
cold  water,  by  a  spout  (/),  and  empties  itself,  first  into  a  gutter  below  (^),  and  from  that 
it  is  let  into  barrels,  or  any  other  vessel ;  and  thus  the  liquid  is  prepared.  One  English 
ton  weight  of  any  wood,  or  refuse  of  oak,  will  make  upwards  of  eighty  gallons  of  the 
liquid.  There  is  also  a  quantity  of  tar  extracted,  which  may  be  useful  in  diip-building. 
(Gard.  Mag.  vol.  ii.) 

4(H(\  The  thinmngsy  when  not  beyond  a  suitable  age,  and  taken  up  properly,  and  at 
a  proper  season,  may  be  planted  in  other  situations,  or  as  single  trees  and  groups ;  or  they 
may  be  used  as  hoops,  hop-poles^  poles  for  garden  training,  for  fencing,  for  props  in 
collieries ;  and  for  a  gfeat  variety  of  purposes ;  those  of  which  the  bark  is  useful  for 
tanning  should  not  be  cut  down  or  rooted  up  till  May,  but  the  others  at  any  time  during 
winter.  It  is  common  to  sort  them  into  lots,  according  to  their  kind  or  sixe ;  and  to  faggot 
up  the  spray  for  fuel,  besom  stuff,  or  for  distilling  for  bleachers*  liquid. 

4041.  The  seeds  octrees  in  general  cannot  be  considered  of  much  use  beyond  that  of 
continuing  the  speaes.  The  seeds  of  the  oak,  beech,  and  sweet  chestnut,  however,  are 
valuable  for  feeding  swine,  and  where  they  abound  may  either  be  swept  together  afier  they 
drop,  and  carried  away  and  preserved  dry  in  lofb  or  cellars  for  that  purpose ;  or,  if  other 
circumstances  are  favourable,  swine  may  be  driven  under  the  trees  to  collect  them. 
These  and  other  seeds,  as  the  haw  and  holly,  are  eaten  by  deer.  The  seeds  of  the  trees 
mentioned,  and  of  all  the  resinous  tribe,  are  in  general  demand  by  the  nurserymen,  for 
the  purposes  of  propagation ;  and  the  seeds  of  almost  all  other  trees  and  shrubs  are  in 
limited  or  occasional  demand :  they  may  also  be  collected  for  private  sowing.  Tree 
seeds  generally  ripen  late  in  the  season,  and  are  to  be  collected  in  the  end  of  autumn  or 
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beginning  of  winter,  with  the  exception  of  a  few,  such  as  the  elm,  poplar,  willow,  and  one 
or  two  others,  which  ripen  their  seeds  in  May  and  June.  ^ 

4042.  In  osier  grounds^  willows  produce  flexible  shoots,  and,  whether  intended  for  the 
basket^maker  or  cooper,  should  not  be  cut  till  the  second  season  after  planting,,in  order 
to  strengthen  the  stools :  but  by  the  third  autumn  the  crop  will  be  fit  for  th^  basket- 
maker  ;  and  in  the  fourth,  plantations  intended  for  the  cooper  (hoops  requiring  the  growth 
of  two  years)  will  be  ready.  The  seasons  for  cutting  are  November  and  March ;  after 
the  former  period  the  wounds  are  apt  to  be  injured  by  frost,  and  after  the  latter  Uie  sap 
is  too  far  advanced ;  some  is  lost  by  bleeding,  and  the  buds  are  developed  too  sudden^ 
to  admit  of  proper  strength  in  the  shoots.  The  cut  should  be  made  within  three  buds  of 
the  point  whence  the  shoot  issued,  in  a  sloping  direction,  and  the  section  on  the  under- 
side. In  cutting  hoop-willows,  the  swell  at  the  bottom  of  the  shoot  only  should  be  lefi, 
that  being  furnished  with  abundance  of  buds  for  future  growth.  After  being  cut,  tbo 
hoops  are  trimmed  from  any  side-shoots,  and  tied  up  in  bundles  of  a  hundred,  of  six 
scores  each,  which,  in  1820,  sold  for  from  four  shillings  to  five  shillings  a  bundle.  The 
willows  are  sorted  into  three  sixes  and  tied  in  bundles  two  feet  in  circumference,  within 
a  foot  of  the  lower  ends.  When  to  be  peeled,  they  are  immediately  after  cutting  set  oa 
their  thick  ends  in  standing  water,  a  few  inches  deep,  and  there  they  r^ain  till  the  sap 
ascends  freely,  which  is  commonly  by  the  end  of  the  succeeding  May.  "  Hie  apparatus 
for  peeling  is  simply  two  round  rods  of  iron,  nearly  half  an  inch  thick,  sixteen  inches 
long,  and  tapering  a  little  upwards,  welded  together  at  the  one  end  wliich  is  sharpened* 
so  as  that  it  may  be  easily  thrust  down  into  the  ground.  When  thus  placed  in  a  piece  of 
finn  ground,  the  peeler  sits  down  opposite  to  it,  and  takes  the  willow  in  the  right  hand 
by  the  small  end,  and  puts  a  foot  or  more  of  the  great  end  into  the  instrument,  the  prongs 
of  which  he  presses  together  with  the  left  hand,  and  with  the  right  draws  the  willow 
towards  him ;  by  which  operation  the  bark  will  at  once  be  separated  from  the  wood  : 
the  small  end  is  tlien  treated  in  the  same  manner,  and  the  peeling  is  completed.  Good 
wIUowH,  peeled  in  the  above  manner,  have  been  sold,  for  some  seasons  past,  at  from 
six  shillings  and  sixpence  to  seven  shillings  the  bundle  of  four  feet  in  drcumferenoe* 
After  being  peeled,  they  will  keep  in  good  condition  for  a  long  time,  till  a  proper 
market  be  found." 

4043.  Copse-woods  are  generally  ctU  Offer  when  the  shoots  of  tlie  stools  have  attained 
from  three  to  five  inches'  diameter  at  their  bases ;  some  grown  chiefly  for  bop-poles, 
and  ware  or  stuff*  for  crates,  hampers,  or  wattled  hurdles,  are  cut  over  earUer ;  and 
others,  where  small  timber  for  fencing  and  other  country  purposes  is  wanted,  are 
left  later.  In  some  parts  of  Herefordshire,  where  the  oak  grows  with  great  rapidity, 
copse-woods  are  cut  over  every  twelve  years ;  in  the  highlands  of  Scotland,  where  it 
grows  much  more  slowly,  the  time  varies  from  twenty  to  twenty-five  or  thirty  years. 
"  The  bark  is  there  considered  as  having  arrived  at  its  utmost  perfection  and  at  its 
highest  value,  at  the  age  of  between  twenty  and  thirty  years:  under  that  age,  its  virtues 
are  weak ;  above  it,  the  bark  becomes  coarse,  and  loses  its  sap.  Another  important 
reason  for  cutting  down  oak  coppice-wood  about  the  above  period  is  suggested  in  the 
StirH/igsfiire  Report,  p.  218. ;  namely,  'that  it  is  a  fact  established  by  experience,  tliat  it 
will  not  renew  itself,  if  it  remains  uncut  beyond  the  space  of  about  forty  years.*  ** 
(Gen.  Rej).  of  Scotlarui,  218.)  Where  there  is  a  considerable  tract  of  copse-wood,  it  is 
common  to  divide  it  into  portions,  in  number  according  to  the  period  of  cutting.  TTiese 
are  to  be  cut  in  rotation,  so  that,  when  the  last  portion  is  cut  over,  the  first  is  again  ready 
for  cutting. 

4044.  The  teasom/or  cutting  the  kinds  of  trees  whose  borlu  are  not  made  use  of,  are  winter  and  early  in 
spring ;  but  the  oak  and  other  trees  which  are  peeled,  are  left  till  the  middle  of  April  or  May.  Birch 
and  larch  woods  will  peel  nearly  a  month  earlier  than  the  oak.  Should  there  be  no  Arost,  birch  and  larck 
nukj  be  peeled  about  the  beginning  of  April;  but  the  birch  is  commonly  aHowed  to  stand  till  Jalv, 
and  the  peeling  of  it  is  commenced  alter  that  of  the  oak  has  been  completed.  Hie  reaaon  is,  there  ta 
an  outer  skin  upon  birch-l>ark  which  rcouirea  to  be  taken  off,  as  it  is  of  no  use  to  the  tanner,  and 
renders  that  part  which  is  of  use  more  difficult  to  be  ground  {^the  month  of  July  is  the  only  time  at 
which  the  two  barks  can  be  separated  with  ease,  as  at  this,  tirol  the  Juice  or  sap  has  made  its  circu. 
lation  through  the  tree  and  bark,  and  this  circumstaiiM  renders  the  separation  more  easy.  From  the 
beginning  of  May  to  the  njiddle  of  Julv  is  the  usual  time  for  barking  the  oak.  The  earlier  in  the 
spring  this  operation  is  performed  on  t'he  oak,  both  for  the  growth  if  a  natural  wood,  and  for  the 
bark,  the  better.  When  the  sap  has  begun  to  rise,  the  bark  will  easily  be  detached  ttam  the  wood, 
and  it  ought  then  to  be  taken  off  without  loss  of  time ;  and,  if  the  whole  couM  lie  taken  off  before 
the  leaf  is  completely  developed,  the  bark  would  be  better.  After  the  sap  has  arisen  to  the  leaf  and 
new  growth,  the  bark  beoomes'more  dry,  and  requires  more  beating  to  separate  it  ftt>m  the  wood :  and 
when  what  is  called  the  black  sap  is  descending  the  tree,  the  bark  taken  off  is  black,  and  loses  its 
original  colour;  at  this  time  also  the  bark  begins  to  throw  off  a  scurf,  more  especially  young  twrk 
without  much  cork  on  it;  this  outer  skin  having  less  of  the  pYopw  sap  or  Juice,  and  being  much  drier 
when  taken  off,  will  weigh  less,  and  consequently  will  not  be  so  valuable.  If  possible,  oaks  should 
t)c  barked  by  the  middle  of  June,  as  every  ton  of  bark  taken  off  after  the  first  of  July  will  be  deficient 
two  cwL  per  ton,  compared  with  the  same  quantity  taken  off  in  May  or  early  in  Juna 

4045.  The  tcrrmnatum  of  cutting  is  generally  fixed  for  the  fifteenth  day  of  July,  and  after  this  date 
there  should  not  be  a  single  stool  of  oak  wood  cut  that  is  intended  fbr  the  growth :  and  as  soon  as  possible 
after  the  fifteenth,  the  wh(de  of  the  wood  and  bark  should  be  carried  away,  that  the  young  gnnrtba 
may  not  be  disturbed  or  injured,  as  at  this  time  they  will  have  made  considerable  progreH ;  at  any 
rate,  there  should  neither  be  wood  nor  bark  remaining  within  the  new  cut  hag  after  the  first  of  August; 
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nor  ihoaM  either  hone  or  cart  be  pennltted  to  enter  It  after  that  period;  for,  after  the  beginning  of 
Augoat,  oftka  make  what  la  termed  a  IjiTOmaa  growth,  and  the  future  proiperity  and  health  of  the  copploe 
in  a  great  measure  depend  on  the  fint  year*i  growth,  a«  fltr  at  reganb  rorm  and  vigour  of  the  shoots. 
{Fbretter's  GtUde,  €Ql) 

40ML  Tke  beat  mode  qfetttUmg  la  evidently  that  ofaaing  a  saw,  and  cutting  the  ihooU  over  in  a  alantlng 
direction  close  by  the  surfkce.  When  the  stooL  after  having  been  cut  several  times,  has  acquired  ooo. 
siderable  diameter,  it  is  customary  in  the  midland  counties,  Biarshal  states,  to  hollow  it  out  In  the  c 


ftom  a  notion  thai|  by  rotting  away  the  central  roots,  the  circumferential  stems  will  grow  move  vigoob 
ouily,  and  become  as  It  were  separate  plants  This  is  In  ftct  the  case  in  very  old  tapaf.  For  seveni 
cuttings,  however,  it  must  evidently  be  the  safer  policy  to  keep  the  stool  highest  in  the  middle  to  throw 
off  the  rain,  and  preserve  it  lound. 

4047.  MonteUk  lays,  **  It  will  be  found,  upon  experiment,  perfectly  evident,  that  stoob  dressed  down 
to  the  surface  of  the  ground  (taking  care  always  not  to  loosen  the  bark  flrom  the  root,  or  allow  It  to 
be  peeled  off  in  the  smallest  degree  below  the  earth,  but  rounded  down  level  to  it)  will  send  forth  the 
most  vigorous  shoots,  and  stand  the  weather,  and  be  the  stoutest  and  best  throughout  the  age  of  the 
coppice. "  {PoreaUr*$  Chtfde,  61.)  From  the  late  season  at  which  the  trees  to  be  barked  are  generally 
dU,  they  often  receive  considerable  injury,  both  ftom  that  circumstance,  and  the  manner  in  wtiich  tho 
operation  is  performed  Monteith  appears  to  us  to  have  furnished  the  best  directions  for  executing 
tne  work  in  a  safe  manner.  He  first  sends  a  person  ftimlshed  with  an  instrument  with  a  sharp  cutting 
edge  (Jig.  598.  a)  through  the  copse,  whose  business  is,  **  to  trample  down  the  long  grass  or  foggage  aU 
round  the  root,  and  then  to  make  a  circular  incision  into  the  bark  so  deep  as  to  reach  the  wood,  at 
about  an  inch  above  the  surface  of  the  earth ;  thus  the  bark  when  taken  off,  will  Injure  no  iMUt  of  that 
which  is  below  the  circular  incition." 

4018.  The  root  of  tkf  tree  being  thus  prepared,  the  cutters  ought  to  proceed  to  their  part  of  the  work, 
not  with  an  axe,  however,  as  is  most  gcneralljr  recommended,  but  with  a  mw ;  because,  in  cutting  with 
the  axe,  unless  the  root  of  the  tree  be  to  small  in  diameter  as  to  be  severed  in  one  or  two  stndies  at  most, 
the  axe  loosens  the  root  to  such  a  degree,  that  it  not  only  loses  the  prrscnt  yearns  growth,  but  often  fails  alto, 
gethcr  to  grow.  Therefore,  if  the  diameter  of  the  root  be  six  inches,  or  upwards,  it  should  always  be  cut 
with  a  cross.cut  saw,  entering  the  saw  about  half  an  inch  above  where  the  circular  incision  has  been 
made  into  the  bark,  if  a  small  tree:  but  if  the  tree  be  ten  or  twelve,  or  more  inches  in  diameter,  the 
saw  ought  to  be  entered  two  Inches  above  it. 

4040  There  are  twn  advantages  to  be  derived  from  cutting  trith  the  satr  :  it  has  no  tendency  to  loosen 
the  root  of  the  tree,  but  leaves  it  in  stich  a  condition  as  to  be  more  easily  and  properly  dreasctl ;  it  also 
saves  a  portion  of  the  woo<(  that  would  otherwise  be  destroyed  by  the  axe.  On  no  pretence  should  oaks 
of  six  inches'  diameter  be  cut  with  an  axe,  but  always  with  a  saw.  Having  cut  through  the  tree  with 
a  saw,  take  a>sharp  odie,  and  round  the  edges  of  the  stool  or  mot,  going  clote  down  to  the  surface 
of  the  earth,  taking  with  the  aibic  both  bark  and  wood,  sloping  it  up  towards  the  centre  of  the  sto^. 
taking  particular  care  always  that  the  bark  and  wood  both  slope  alike,  as  if  they  formed  one  soM 
body,  being  sure  always  that  the  bark  l:e  not  detach e<i  ftcm  the  root.  An  objectt<Hi  has  been  made 
to  this  mode  of  rutting  with  the  saw,  as  takhtg  up  too  much  time;  Imt  1  have  found  that  two  men 
with  a  cross.«ut  saw,  kept  in  good  order,  will  cut  as  much  as  two  men  will  with  an  axe  {Fore$ier*e 
Cvide,  58.) 

4a50.  In  the  operation  (ff  barking  trees ^  **  the  barkers  are  each  ftimisbed  with  light  shait-ha;ided 
mallets,  made  or  hard  wood,  about  eight  or  nine  inches  long,  three  inches  square  at  the  face,  and  the 
other  end  sharpened  like  a  wedge,  in  order  the  more  easily  to  make  an  incimon  in  the  bark,  which  la 
done  all  along  tne  side  of  the  tree  which  happens  to  be  uppermost.  In  a  straight  line :  and  as  two  barkers 
are  generally  employed  at  one  tree,  it  is  proper,  that  whilst  the  one  is  employed  in  making  an  incision 
with  the  maliet,  as  above,  the  other  being  Aimished  with  the  barking-biU  (Jig.  5S8. 0).  cuts  the  barit 

across  the  tree,  in 
eon  V   \         )  .'<(    lengths  of  ftom  two 

^^°  V  >v        /   \\    feet   six  inches  to 

three  feet  Having 
thus  made  the  In. 
cislon  in  the  bark, 
both  ways,  the  bark, 
ers  being  also  each 
ftirnished  with  peel, 
ing  irons  of  different 
sorts  (6,  c,  tf,  e)  ;  If 
the  tree  or  |rfeoe  of 
Umber  to  be  barked 
is  such  as  the  two 
barkers  can  easily 
lift  one  end  of  it, 

this  Is  placed  on  two  pieces  of  wood  three  feet  long,  and  called  horses :  these  are  about  the  thickness  of  • 
paling-stake,  and  have  a  forked  end  on  each  about  six  Inches  long,  the  other  end  being  sharpened  to  go 
into  the  ground ;  two  of  these  horses  are  placed  in  a  triangular  form  against  one  another,  one  end  of  the 
piece  to  be  peeled  being  raised  on  the  horses,  the  two  barkers  standing  opposite  to  each  other,  and  enter, 
ing  the  pecung.irons  into  the  incision  made  by  the  mallet,  and  pressing  the  bon  downwards  between  the 
berk  and  the  timber.  In  this  way  it  will  be  found  very  easy  to  take  the  bark  off  in  one  whole  piece  round 
the  tree :  and.  if  possible,  let  these  pieces  be  as  long  as  the  incisions  made  in  the  bark.  In  some  cases, 
where  there  is  not  much  sap,  the  bark  may  require  a  little  lieating  with  the  square  end  of  the  mallet, 
to  cause  it  to  separate  easily  ftom  the  wood ;  but  the  less  beating  with  the  mallet  the  better,  as  it  has  a 
tendency  to  Uacken  the  bark  in  the  inside  or  fleshy  part  of  it,  so  that,  when  the  tanner  sees  it.  he  sup. 
poaes  it  to  be  damaged,  and  undervalues  it  The  branches  of  the  tree  being  previously  all  lopped  off  with 
the  axe,  the  persons,  in  number  according  to  the  extent  of  the  work,  with  the  hill  smooth  all  the  branches, 
cutting  them  in  lengths  of  ftom  two  feet  six  inches  to  three  feet,  down  as  small  as  one  Inch  in  circum. 
ference  The  barkers,  principally  women,  are  each  provided  with  a  smooth  hard  stone  of  about  six  or 
eight  pounds*  weight,  beside  which  they  sit  down,  and  having  collected  a  quantity  of  saplings,  branches, 
or  twigs,  they  hold  the  piece  on  the  stone  with  cme  hand,  and  with  the  mallet  in  the  other,  tney  beat  It 
till  the  bark  be  split  ftom  the  wood,  ftom  the  one  end  to  the  other,  and  taking  it  off  all  the  length  of  the 
|uec&  if  possible,  then  lay  it  regularly  aside,  till  a  bundle  of  considerable  size  is  formed." 
4061.  Drying  the  bark.    The  point  most  particularly  to  be  observed  in  this  art  is,  putting  the  baifc  up 

to  dry;  which  is  doi     " "  •   •  •- ^ ^  »...  *-i.t — 

forked  pieces  of  the 


doue  by  setting'it  upon  what  are  callccl  the  lofts  or  ranges.    These  arc  erected  by  taUfig 
called  horses,  the  one  three  feet  long,  the  other  two  feet  six  inches,  and 


driving  them  about  four  inches  into  the  ground,  opposite  one  another,  about  two  feet  asunder  in  the 
breadth,  and  as  much  betwixt  them  lengthways  as  will  admit  long  small  pieces  of  wood  to  be  pift  upon 
them,  and  as  many  of  these  must  be  put  together  as  will  hold  the  bark  of  every  day's  peeling.  These 
ought  to  be  erected  in  as  dry  and  elevated  a  spot  as  can  be  found  In  the  margin  of  the  wood,  or  better  on 
Its  outside.  The  bark  being  carried  and  laid  on  this  loft,  with  the  thick  ends  of  it  all  laid  to  the  high  side 
'Of  the  range,  and  the  small  hark  laid  on  to  the  thickness  of  about  six  inches ;  and  the  bark  taken  off  the 
largest  of  the  wood  laid  regularly  on  the  top,  which  serves  for  a  covcrine,  and  the  lofts  or  ranges  having 
a  declivity  of  about  six  Inches,  the  rain  will  run  off  them  readily,  and  if  properly  put  up  in  this  manner, 
they  will  keep  out  a  great  deal  of  rain     After  it  has  lain  in  this  state  for  three  days,  if  the  weather  Is  good 
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.and  dry,  it  ought  to  be  all  turned  onar,  and  the  imall  bark  •pread  out,  toas  not  to  allow  It  to  tit  together, 
which,  if  much  prened,  it  is  apt  to  do ;  and  if  it  does  ao  with  the  natural  Mp  In  it,  it  has  a  chanoe  of 
.moulding,  which  ia  extremely  hurtful  to  the  bark,  and  both  leMens  it  In  weight  and  in  value.  After 
the  bark  hat  atood  on  the  ranges  about  eight  or  ten  days,  if  the  weather  be  good,  it  may  either  be  put 
into  a  house  or  a  ahed,  or  if  intended  to  be  put  up  into  a  atack  it  may  now  be  done.  A  alack  of  bark 
ought  nerer  to  exceed  eight  feet  in  width,  and  twelve  or  fifteen  feet  in  height,  raiacd  in  the  middle 
like  a  hayatack.  If  it  ia  to  aUnd  any  length  of  time  in  the  stack,  it  ought  to  be  thatched,  and  in  that 
.state  may  remain  all  winter.  The  greateat  care  ought  to  be  taken  to  preserve  the  colour  of  the  inner 
parta  of  the  bark,  becauae  the  colour  of  it  ia  generally  looked  to  aa  a  principal  criterion  of  ita  value. 
Before  being  put  Into  the  atack,  the  natural  sap  ought  to  be  dried  out  of  it,  in  ocder  to  prevent  ita 
fiermenting ;  becauae.  If  a  ftrmentation  takes  place  In  one  part  of  the  atack,  it  generally  «oes  through  ani 
^ila  the  whole.  The  aame  mode  of  treatment  will  do  for  all  kinda  of  bark  aa  well  aa  u  e  oak :  but  the 
Urch  has  an  outer  or  shreddy  akin  upon  it,  that  ia  n^ected  by  the  tanner,  and,  aa  already  dbserred,  must 
be  peeled  off 

4062.  Chopptng  ike  bark.  •*  When  the  bark  ia  ready  fbr  the  tanner,  ft  haa  to  undeigo  the  work  of 
chopping,  which  la  done  by  driving  in  two  or  more  atakca  into  the  ground,  with  a  ibrk  on  the  upper  end 
of  each,  leaving  them  about  two  feet  six  inches  from  the  ground,  and  laying  a  long  small  piece  of  wood 
acroaa  between  the  two,  where  a  number  of  people  stand,  and  the  bark  ia  carried  and  laid  down  behiiMl 
them,  which  they  take  up  in  their  handa  and  lay  on  the  croaa  tree^  and  then,  with  a  ahaxp  whittle  or 
bill  in  the  other  hand,  they  cut  it  into  amall  pieces,  about  three  inches  in  length :  when  this  la  done,  it  is 
trampled  into  ba^,  whkh  hold  about  two  hundred  weisht  each,  and  in  these  bags  it  la  weighed  when 
aold  by  the  ton,  m  tooa,  hundred  wdghta,  quartera,  and  pounda,  and  in  the  above  manner  delivered  to 
the  merchant  or  tanner."    {Forater's  Guide,  isa) 

.  406S.  The  ditbarked  timber  ia  prepared  ftir  aale  bv  being  aorted  into  atratgbt  poles  of  the  largest  aaae, 
stakes  and  other  pieces  fit  for  palings,  fiiggots,  fuel,  &c  The  unbai;ked  wood  is  similarly  soirted,  and 
affbtda,  where  there  ia  much  hasei  or  ash,  cord  wood  or  bundles  of  clean  ahoou  for  making  packing 
cratea,  hampera,  &c,  polea  for  hopa.  hirger  poles  for  fenoea,  raila,  paling-atakea,  stakes  and  shoots  for 
hurdles,  besom  stuff,  spray  for  dlatiUation,  and  a  Tariety  fd  other  otjects,  according  to  the  local  demand, 
or  the  opportunity  of  supplying  a  distant  market  by  land.4arriage  The  brush  or  spray  of  mm-resinous 
trees  is  called  in  some  places  ton- wood,  and  is  used  for  distilling  the  pyrdtgnous  add  used  \n  bleachfidds 


jMc«»  la  uoAivu  111  Bv«MB  iNMws  ««u-wu%w,  Muu  M  u«eu  iw  uj»uiuu|{  uic  Byruiii||uvus  ■cia  uimi  in  oteBCiincHIS 

and  calico  print-works.  *'  When  wood  of  this  description  is  sent  to  Obsgow,  where  there  are  extenuve 
works  for  the  purpose  of  distilling  it,  it  sells  readily  at  from  U  9a.  to  iZ  lOr.  per  ton  ^  but  when  there 
are  large  cuttings,  particularly  of  young  woods,  it  is.  worth  while  to  erect  bmlers  near  the  wood  to  distil 
it,  aa  tbeae  boilers  can  be  erected  at  no  great  expenae,  and  in  thia  case  the  liquid  ia  eaaily  carried  in 
caska  to  where  it  ia  oonaumed,  at  leaa  expenae  than  the  rough  timber  could  be ;  of  course  it  will  pay 
much  better.  Small  wood  of  thia  deacripiion  ia  alao  used  for  charcoal :  Imt  in  diatiUing  it,  there  la  part 
of  it  made  into  charcoal,  which  will  aupply  the  demand  of  that  article,  ao  that  it  ia  ^  Car  the  moat 
profitable  way,  when  there  ia  any  great  quantity  to  dlapoae  of,  to  erect  boilera  and  distil  it ;  unless  where 
the  local  situation  of  the  wood  will  admit  of  its  being  shlppiBd  at  a  small  expense,  and  carried  to  where 
the  works  mentioned  are  carried  on.  All  kinds  of  non.reslnous  woods  will  give  the  extract  in  queation  ; 
but  oak,  ash,  Spaniah  cheatnut,  and  birch,  are  the  beat"  {^Foretter*$  Guide,  155.)  Where  the  oak  growa 
alowly,  al  in  the  Highlanda,  the  but.enda  of  the  polea  are  used  for  spokes  for  chaise  wheels.  **  liong 
apokea  are  ttom  thirty  to  thirty-two  inchea  long  by  three  incbea  and  a  half  broad,  and  one  inch  and  a  hair 
thick,  and  the  abort  onca  for  the  aame  purpoae,  fnm  twenty.two  to  twenty-four  inchea  long,  and  the 
same  dies  otherwise;  Cart-wheel  spokes,  flrom  twenty-six  to  twenty-eight  inches  long,  fbur  Inches 
broad  by  two  inches  thick.  These  are  the  alsea  they  require  to  stand  when  rough  blocked  ttma  the  axA 
Small  wcKMLwhen  sold  for  this  purpoae,  brought,  in  1880,  9$.  a  cubic  foot,  meaaureddown  to  three  incb« 

iOSi.  In  9ome  ca$a  copie-unodt  are  south  taUk  grtut-teedSt  aad  pastured  by  aheep,  horaea,  and  cattle. 
Some  admit  the  animala  the  fifth  year  after  the  laat  cutting ;  others,  not  till  the  eighth  :  but  Mooteith 
thinks  this  should  never  be  done  till  the  fifteenth  year.  If  the  ground  is  properly  covered  with 
trees,  it  can  sekkm  be  advantageous  to  admit  any  species  of  stock,  unless  during  a  month  or  two 
in  winter. 

4055.  PoUard-treet,  which  may  be  consdered  in  most  cases  as  mjurious  defonnities, 
pie  lopped  at  stated  periods  like  copse-woods ;  and  the  lop,  whether  to  be  barked  or  other- 
wise, is  to  be  treated  in  all  respects  like  that  of  copse. 

4056.  77ie  period  at  wMch  trees  arefeiled,  for  the  sake  of  their  timber,  is  determined 
by  Tarious  causes.  By  maturity  of  growth,  or  where  the  annual  increase  is  so  trifling  as 
to  render  their  standing  no  longer  worth  while  in  point  of  profit ;  when  wanted  for  pri- 
vate use  or  sale ;  or  when  defects  in  the  tree,  or  new  arrangements  in  its  situation,  point 
out  the  necessity  of  its  removsL  ^  A  timbered  estate,**  Marshal  observes,  **  should  fre- 
quently be  gone  over  by  some  ^rson  of  judgment ;  who,  let  the  price  and  demand  for 
tunber  be  what  they  may,  ought  to  mark  every  tree  which  wears  the  appearance  of  decay. 
If  the  demand  be  brisk,  and  the  price  high,  he  ought  to  go  two  steps  farther,  and  mark 
not  only  such  as  are  full-grown,  but  such  also  as  are  near  perfection.*'  In  trees,  as  in 
the  human  spedes,  there  are  three  stages,  youth,  manhood,  and  old  age.  In  the  period 
of  youth,  the  growth  is  rapid;  in  manhood,  that  growth  is  matured;  and  in  old  age, 
it  begins  to  decay. 


4057.  The  most  prqfittMe  seasoaJbrftOiag  Hmber  is  at  what  may  thus  be  temed  the  beginning  c 
hood.  After  that  time^  though  the  tree  may  appear  sound  and  healthy,  its  annual  increase  is  so  uttie,  that 
It  would  be  more  profitable  to  cut  it  down  and  replant  The  number  of  years  that  a  tree  may  stand,  beftm 
it  arrives  at  this  period,  must  vary  in  difibrent  soils  and  dtuations ;  but  the  period  itself  may  easily  be 
ascertained  by  the  annual  ahoota,  the  state  of  the  bark,  and  by  taking  the  drcumforenoe  of  the  tree  at  the 
same  place  for  two  or  three  successive  seaaona,  and  companog  the  diiference  In  the  view  of  profltinff 
ftom  timber  produce,  it  ia  of  great  conaequenoe  to  cut  down  plantattona  at  maturity.  Many  treea  wiU 
stand  half,  othera  a  whole  century,  after  they  are  ftill-grown,  appear  quite  healthy,  and  at  the  aame  time 
make  little  or  no  increase  of  timber.  But  there  are  particuhir  cases,  arising  fVom  the  nature  and  state  of 
the  markets,  where  it  may  even  be  more  profitable  to  cut  timber  before  It  is  arrived  at  a  AiU  growth. 
{jyeat,  on  Comitr,  Res.  iL  577.) 

MSB.  Preparations  fnr  fell/ng.  It  has  been  strongly  recommended  to  diabark  treea  a  year  or  mae 
before  they  are  taken  down,  in  consequence  of  the  result  of  certain  experiments  commenced  by  Buflbn 
in  1797.  In  May  of  that  year,  he  diriiarked  three  oak  trees,  forty  feet  In  height,  where  they  stood.  In 
the  course  of  three  years  they  died,  and,  on  cutting  them  down,  the  outer  wood  was  found  hard  and  dry, 
and  the  internal  wood  moist  and  softer.  After  trying  ita  strength,  ftc,  he  oondudea  that  **  timber  which 
haa  been  dSabarked  and  dried  while  atanding,  will  weigh  heavier,  and  prove  atronger,  than  timber  cot  ta 
its  baik."  Bosc  and  other  French  authors  (in  Cours  CompL  d'Agr.  &c  art  Ambier,  Bote,  Qaercme,  ftc) 
strongly  rcoommefkd  this  practice,  which  ia  foltowed  in  aome  placea  on  the  Continent,  and  hi  this  ooimtry 
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with  the  Mk  and  larch  j  but  not,  as  Ikr  a<  we  have  learned,  with  any  other  tree.  Montelth  flndi  ic  by 
far  the  moft  efficient  way  of  ■easoning  larch  tinber.  He  barked  some  trees  in  spring,  and  did  not  cut 
them  down  till  autumn,  and  others  stood  in  the  peeled  state  for  two  years.    After  Taiious  and  extensive 


far  the  most  efficient  way  of  seasoning  krch  tinber.  He  barked  some  trees  in  spring,  and  did  not  cut 
them  down  till  autumn,  and  others  stood  in  the  peeled  state  for  two  years.  After  Taiious  and  extensive 
trials,  he  U  **  decidedly  of  opinion,  that  the  larch  treated  in  this  way  at  thirty  years  of  age  wiU  be  found 


mmtTf  lit*./ 

406a.  Astkedrprot  (Mertdius  tfchrvmans  Sckum.)  is  found  to  arise  in  a  great  measure  from  want  of 
.,„-^^  ^  _,...  .     greatest  rapidity  in  timber  not  wdl  seasoned,  this  practice  seems 


equally  durable  with  a  tree  cut  down  at  the  age  of  Afty  years,  and  treated  in  the  ordinary  way."  {Fore$ter*$ 
Cfuidff  158.) 

"-^    Utkedrprot  (Mertdius  tfchrrmans 

J,  or  at  least  to  proceed  with  the  grea , ,  „  ^ 

to  deserve  adoption  in  that  point  of  view.  {Ene^  MHL  SiqfpL  mxL  Dtp  Rot,)  In  some  parts  dT  the  north 
of  Europe,  the  trees  are  divested  of  their  bark  fbr  a  foot  or  two  feet  in  height  from  the  nound  a  year  or 
more  previous  to  that  on  which  they  are  to  be  felled.  We  saw  this  done  in  Poland  and  Lithuania ;  but^ 
though  we  made  diligent  enquiry  there  and  in  Sweden,  we  could  not  learn  distinctly  the  extent  to  which 
It  was  practised  in  the  latter  country  and  Norway.  U  is  occasionally  practised  in  Poland,  for  the  ostensible 
purpose  of  hardening  the  soft  wood :  but  also  accompanied  by  a  deep  Incision  made  for  the  purpose  of 
extracting  tar ;  a  practice  evidenUy  iqfurious  to  the  timber,  and  therefore  generally,  in  these  countries, 
kept  out  of  view.  When  trees  stand  close  together,  a  very  obvious  preparation  for  fbUing  is  lighteniiM 
the  tops  of  such  branches  as^ould,  in  fklling,  do  injury  to  the  trees  that  are  to  be  left,  or  to  other  a£ 
J<toing  oUecta. 

40eUL  J%e  $eamm  qffeUk^  Is  commonly  winter,  for  timber  not  to  be  disbarked :  but  some,  fbr  the  re. 
•inous  tribe^  recommend  summer,  asjteing  the  season  in  which  it  is  generally  fdled  in  the  north  of  Europe 
and  in  the  Alps.  But  the  summer  season  is  there  adopted  fhmi  necessity,  as  in  winter  the  woods  are  so 
filled  up  with  snow  that  fbUing  is  hardly  practicable  As  the  timber  of  these  countries  is  generally  squared 
for  the  maritet,  the  soft  wbodls  chiefly  removed;  so  that  the  season  of  fdlii^  does  not  seem  to  them  to  be 
of  much  consequence,  Besides,  the  timber  b  never  so  f\ill  of  su>  in  summer  as  it  is  in  suing  and  autumn. 
. . . ^ ._ ikinSof tr    - 


and  therefore,  next  to  midwinter,  mMsummw  may  be  the  best  time  for  felling  all  kinds  of  timber  trees. 
Where  the  trees  are  disbariied  at  the  base  a  year  or  more  before  fbliing,  the  soft  wood  wiU  be  partially 
hardened ;  but  this  practice  is  by  no  means  general  in  the  North. 

4061.  Knowla,  in  a  recent  work  en  preserving  the  British  navy,  and  on  dry  rot,  Ac,  after  collecting  the 
0|Mnions  of  aU  the  ancient  and  modem  authon  who  have  written  on  felling  timber,  concludes  that  the 
common  notion  that  trees  fdled  in  winter  contain  less  of  sap  or  of  the  vegetable  Juices,  than  those  cut 
down  at  any  other  season  of  the  year,  is  not  true :  and  that  the  method  of  barking  standing  trees  in  spring, 
and  not  fellinc  them  till  the  succeeding  winter,  has  not  in  anv  way  realised  the  expectations  fbrmed  of  the 
plaa  After  describing  all  the  modes  that  have  been  adopted  fbr  wssonlng  timber,  he  concludes  that  the 
best  b  to  '*  kMp  it  in  air,  neither  very  dry  nor  very  moist :  and  to  protect  it  from  the  sun  and  rain  by  a 
roof  raised  sufBcientiy  high  over  it,  so  as  to  prevent,  by  this  and  other  means,  a  rapid  rush  of  air.*'  {In. 
mOr^  into  tke  Memms  qtpretervimg  ike  BrUiik  Savy/rom  Drp  Bot,  ^.  by  Knowlei,  See.  to  the  Com.  </ 
SwrMFMirf.  chap.  UL) 

406&  Tke  operation  qfJtOing  to  performed  either  by  digging  an  excavation  round  the  stem,  and  cutting 
the  roots  at  two  or  three  ftoet  in  distance  ttom  it,  or  by  cumng  over  the  stem  at  the  surftee.  By  the  fbrmer 
mode  the  root  is  obtained  fbr  use,  and  the  ground  more  eflbctually  cleared  and  prepared  fbr  the  roots  of 
adJfHning  trees,  or  whatever  crop  is  to  follow.  Where  the  tree  is  intended  to  itole,  which  can  very  sddom 
be  advisable  in  the  case  of  cutting  fldl-grown  timber,  or  where  there  is  some  nicety  requisite  in  taking  It 
down,  so  as  not  to  injure  other  trees  or  adjoining  obfects,  it  is  cut  or  sawn  over,  and  the  root,  if  to  be  re. 
moved,  dug  out  afterwards.  **  In  cutting  large  trees,  in  order  to  make  the  tree  fkll  the  way  required, 
enter  the  crosSi^ut  saw  on  that  side  of  the  tree  it  is  intended  to  fall,  and  cut  it  about  a  third  part  through } 
then  enter  the  saw  at  the  other  side,  and  when  it  is  cut  so  fkr  as  to  admit  a  wedge,  place  the  wedge  exactiy 
opposite  the  way  you  want  the  tree  to  fall,  and  keep  driving  it  slowly  till  the  tree  is  nearly  cut  through.** 
(iiomteitk.)  The  tree,  being  felled.  Is  next  divested  of  its  branches,  which  are  sorted  into  fience  wood, 
fUd,  ton-wood,  ftc.,  according  to  the  kind  of  tree ;  and  the  trunk  to  generally  preserved  as  entire  as  poa. 
sible  for  the  purchaser.  Sometimes  it  to  cut  in  two,  and  the  root.cut,  or  but^end,  being  the  most  valusible, 
sold  for  one  class  of  puipoaes  at  a  higher  price,  and  the  top.«uts  for  others  somewhat  lower. 

4063L  ne  teatombt^  ^timber  consists  In  evaporating  tht  flu Wl  ni->rTrr  nr  n.^^  h\-  \hr-  n«tiits]  warmth  ^f 
the  atmoqihere,  with  the  precaution  of  screening  the  thuh  r  ii.ili  \\.^\\\  ihi-  lUn-i.E  UL-Uun  uf  thi?  nin  and 
wind,  otherwise  it  cracks,  and  recrives  much  injurv.  Asih  ■  tr  my-  |,.r -mtln^luwly  oinl  lft«fmtor]y  when 
conducted  in  the  ordinary  way,  Mr.  Langton  has  discovcn  <j  »  u^w  iukIUkJ  ir^tieaKvniEiji;  timl^oT,  cnn»ijttjny 
in  the  removal  of  the  greater  part  of  the  atmospheric  pri  ^.nr^ ,  :ijl,i  xW^  i^i^filication  of  artj*3tlal  rif*t,  h)t 
which  the  time  necessary  to  season  green  timber,  and  it  ra^  i  r  it  iA  lur  u^e,.  la  o\\\^  ilwut  Iwirr  m  many 
weeks  as  the  ordinary  process  requires  years.  In  thto  pi^:  '^»  thi^  [jnwvr  at  m  alr-jiump  i^  ailclttl  lo  ilnw 
the  tap  outof  the  interior  of  the  wood ;  and  the  tendenc>  >  r  i  Lk^  CI  utd  to  tln^  oaultk'  Wn^jf:  thut  incfca»edt 
a  higher  temperature  than  that  gf  the  atmon>here  can  U  »i]/i4ii-[3,  with  li^;^  rifli  of  cautinif  ihc  tJmbtT  to 
split  i  consequentiy  the  process  may  be  completed  in  less  (.»mis  And  s  Tf  w  trj^  uvUI  khtm  the  bc»t  rcUiion 
between  the  time  and  heat  for  the  different  kinds  of  wooil.  1  he  lEite  U  t,  Trtvlf^ild  '■  tipkn  ioti  b«3  nf  sliced, 
he  gave  it  as  decidedly  in  fiivour  of  Mr.  Langton 's  procctji  ^  nnd  tktnb«fr  ij  nam  Qism\Ai<itlj  iovKiani  by 
Mr.  Langton  in  eight  or  ten  weeks  after  the  tree  to  cut  dnwn    uV<rtrruM'i  Jovmai,  voL  k.  £d  «l,'ri(^f,  p,  I-M.) 

4001  SeasotUng  timber  by  iteepbtg.  *'  Some  remarkabti'  farts  rnpect^ng  the  duriibtlltir  tTmt  itut  be 
given  to  timber  by  artiflcialmeans  have  been  observed  at  ClosebUTti.  Tlie  pnprtelorof  tint  nUte  bai^ 
fbr  thirty  years,  been  in  the  constant  practice  of  soaking  aU  flr  and  larch  timber,  after  it  to  sawed  into 
planks,  in  a  pond  or  cistern  of  water  strongly  impregiuited  with  Ume  In  consequence  of  thto  soaking^  the 
saccharine  matter  in  the  wood,  on  which  the  worm  to  believed  to  live,  to  either  altogether  changed,  or 
completely  destroyed.  Scotch  fir.wood,  employed  in  roofing  houses,  and  other  indoor  work,  treated  in 
thto  manner,  has  stood  in  such  situations  for  thirty  years,  sound,  and  without  the  vestige  of  a  worm.  In 
a  very  f^  years  flr.timber  to  employed,  without  such  preparation,  would  be  eaten  through  by  that 
insect**    iMenteOk  qf  Qosebmm,  in  Edin.  New  PUl.  Joum.  June,  18281) 

4065.  The  rooU  of  trees  are  the  last  product  we  shall  mention.  These  should,  in 
almost  every  case,  be  efiectnally  eradicated ;  to  aid  in  which,  in  the  case  of  very  large 
roots,  splitting  by  wedges,  rifting  bv  gtinpowder,  tearing  up  by  the  hydrostatic  press,  or 
by  a  common  lever,  may  be  resorted  to.  Some  compact  ash  or  oak  rooU  are  occasion- 
ally in  demand  by  smiths,  leather-cutters,  and  others ;  but,  in  general,  roots  should  be 
reduced  to  pieces  not  ezceedin|(  three  feet  long,  and  six  inches  in  diameter,  and  put  up 
in  stacks  not  less  than  three  feet  eyery  Fay,  but  conmionly  containing  two  cubic  yards. 
These,  when  dry,  are  sold  for  fuel,  or  reduced  to  charcoal  on  the  spot.  In  eradicating 
and  stacking  up  coppice- woods,  it  is  conmion  to  allow  a  certain  sum  per  stack,  and 
something  for  every  acre  of  giotmd  cleared ;  if  there  are  no  trees  to  bark,  allowances 
are  also  made  for  the  pedes,  faggots,  &c,  so  that  no  part  of  the  cqpention  is  performed 
by  day  work. 

4066.  The  umal  method  rf  chafrmg  wood  is  as  follows :  —The  wood  being  coUected 
near  the  place  intended  for  the  operation,  and  cut  into  billets,  generaUy  abou^  three  feet 
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in  length,  the  pits  or  stacks  are  usually  formed  in  this  manner :  ^  A  spot  adapted  to  the 
purpose,  of  from  about  fifteen  or  twenty  feet  in  diameter,  of  a  conical  form,  is  selected, 
and  after  being  properly  levelled,  a  large  billet  of  wood,  split  across  at  one  endj  and 
pointed  at  the  other,  is  fixed  in  the  centre  of  the  area,  with  its  pointed  extremity  in  the 
earth,  and  two  pieces  of  wood,  inserted  through  the  clefts  of  the  other  end,  forming  four 
right  angles ;  against  these  cross-pieces,  four  other  billets  of  wood  are  placed,  one  end 
on  the  ground,  and  the  other  leaning  against  the  angles.  A  number  of  large  and  straight 
billets  are  afterwards  laid  on  the  ground,  to  form  a  floor,  each  being,  as  it  were,  the 
radius  of  the  circular  area ;  on  this  floor,  a  proper  quantity  of  brush  or  small  wood  is 
strewed,  to  fill  up  the  interstices,  when  the  floor  will  be  complete :  and  in  order  to  keep 
the  billets  in  the  same  position  in  which  they  were  first  arranged,  pegs  or  stumps  are 
driven  into  the  ground,  in  the  circumference  of  the  circle,  about  a  foot  distant  from  one 
another;  upon  this  floor  a  stage  is  built,  with  billets  set  upon  one  end,  somewhat  in- 
clining towards  the  central  billet,  and  on  the  tops  of  these  another  floor  is  laid,  in  a 
horizontal  direction,  but  of  shorter  billets,  as  the  whole  is  intended,  when  finished,  to 
form  a  cone.  The  pile  is  then  coated  over  with  turf,  and  the  surface  generally  pbstered 
with  a  mixture  of  earth  and  charcoal  dust. 

4067.  Previoudy  to  the  ojteration  of  setting  fire  to  the  pile,  the  central  billet  in  the 
upper  stage  is  drawn  out,  and  pieces  of  dry  combustible  wood  substituted  in  its  place, 
to  which  the  fire  is  applied.  Great  attention  is  necessary  during  the  process,  in  the 
proper  management  of  the  fire,  and  in  immediately  covering  up  the  apertures  through 
which  the  fiame  obtrudes  itself,  until  the  operation  be  concluded,  which  is  generally 
effected  in  the  space  of  two  or  three  days,  according  to  circumstances.  When  the  char- 
coal is  thought  to  be  sufiSciently  bum^  which  is  easily  known  from  the  appearance  of 
the  smoke,  and  the  flames  no  longer  issuing  with  impetuosity  through  the  vents,  all  the 
iqpertures  are  to  be  closed  up  very  carefully,  with  a  mixture  of  eartli  and  charcoal  dust, 
which,  by  excluding  all  access  of  the  external  air,  prevents  the  coal  from  being  any 
lurtlier  consumed,  and  the  fire  goes  out  of  itself.  In  this  condition  it  is  suffered  to 
remain,  till  the  whole  is  suflidently  cooled ;  when  the  cover  is  removed,  and  the  charcoal 
is  taken  away.  If  tlie  whole  process  is  skilfully  managed,  the  coals  will  exactly  retain 
the  figure  of  the  pieces  of  wood :  some  are  said  to  have  been  so  dexterous  as  to  char  an 
arrow  without  altering  even  tiie  figure  of  the  feather.  (Encyt<  Brit*  voL  v.  art.  CharcoqL) 
4068.  The  method  qf  charring  wood^Jbr  the  making  of  gunpouMier,  according  to  an  improved  Bystem, 
adopted  not  many  yean  ago,  is  however  a  much  more  cortly  operation,  though  the  expend  attending  it 
b  amply  compensated  by  the  superior  excellence  of  the  article  when  manu&ctured. .  It  is  done  in  iron 
cylinders,  and  in  so  complete  a  manner,  that  every  particle  of  the  wood  is  charred.  The  oily  or  tarry 
matter  is  also  preserved,  and  may,  so  far  as  the  quantity  goes,  be  made  use  of  instead  of  Ibreign  tar  or 
|Atch.  This  mode  of  charring  wood  for  making  gunpowder  is  carried  to  the  greatest  peifecaon  near 
FMworth  in  Sussex,  and  there  is  a  manufkcture  of  a  similar  nature  near  Chester.  {Oen.  Rep,  for  ScU- 
kmd^  VOL  ii.  p.  342.) 

Skct.  IX.  JEstinuUing  the  Value  of  PlantatUms  and  their  Products,  and  exponfig  them  to  Sale, 

4069.  The  valuation  of  timber  forms  a  distinct  profession,  and  can  only  be  acquired  by 
continued  observation  and  experience :  like  other  valuations  of  property,  it  depends  on 
a  great  variety  of  considerations,  some  of  a  general,  but  the  greater  part  of  a  local 
nature.  We  have  already  offered  some  remarks  on  valuing  young  plantations,  as  a 
part  of  what  may  be  called  the  inherent  value  of  landed  estates  (3S30.),  and  shall  here 
confine  ourselves  to  the  valuation  of  saleable  trees. 

4070.  In  valuing  saleable  trees  of  any  kind,  their  number  per  acre  or  their  total  number 
by  enumeration  being  ascertained,  and  the  kinds  and  sizes  classed,  then  each  class  is  to 
be  estimated  according  to  its  worth  as  timber,  fenpe^wood,  fuel,  bark,  &c. 

4071.  Tn  a  coppice  tvood  which  cannot  readily  be  measured^  **  the  readiest  method  of  counting  the  stools 
1^  to  cause  two  men  to  take  a  line,  say  aljout  a  hundred  feet  long  or  more,  and  pass  it  round  as  many  of 
the  stools  as  it  wiH  enclose,  the  one  man  standing  wliile  the  other  moves  round  a  new  number  of  stools : 
then  count  always  the  sUwls  betwixt  the  two  lines,  causing  the  one  man  to  move  while  the  other  stands 
■tiU.  and  so  on  alternately.  The  valuator  at  the  same  time  taking  care  to  average  every  twenty  stoola 
as  they  go  on  before  losing  sight  of  the  counted  stools.  This  way,  too,  is  a  very  speedy  and  sure  method 
ofcountingthenumbcrroftrees  in  any  plantation.'*  '»       »  ^    r-    7 

4072.  Or  the  stools  qf  a  coppice  utood  mau  be  counted  and  aveiaged  "  by  two  men  going  parallel  to  eadi 
other,  and  the  person  valuing  going  betwixt  them ;  the  two  men  putting  up  marks  with  moss,  or  pieces 
or  white  paper,  on  a  branch  of  the  stools ;  the  one  man  always  going  back  by  the  last  laid  marks,  and  the 
valuator  always  counting  and  averaging  the  stools  betwixt  the  newly  laid  and  the  late  made  marks  j 
counting  and  averaging  the  stools  always  as  the  men  go  on,  Uking  only  twenty,  or  even  ten  stools 
at  a  time.  To  those  who  have  been  in  the  practice  of  doing  this  frcqucntlv,  it  will  be  found  very 
easy,  and  will  be  done  very  speedily,  and  with  a  very  considerable  degree  of  accuracy.  The  proper 
method  of  learning  to  do  this  correctly  i»,  when  a  iicrsota  cuts  an  oak  wood  for  the  first  time  (or,  even 
were  the  work  repeated  several  times)  ;  he  should  then,  in  order  to  make  himself  i>erfectly  acquainted 
with  ascertaining  the  quantity  of  bark  that  a  stool,  or  even  the  stump  of  a  stool,  will  [iroduce,  go  before 
the  peelen,  and  select  a  stool  or  stem ;  after  having  examined  it  narrowly,  he  supposes  it  to  produce  a 
*^*r?."i?"?"M'-^  of  bark,  and  marks  this  down  in  his  memorandum  book.  He  then  causes  a  person  to 
peel  it  by  itself,  dry  it,  and  carefully  tie  it  up  and  weigh  it,  and  compare  it  with  the  weight  he  supiMsed 
Itwould  produce,  and  he  will  at  once  sec  how  far  his  calculation  approaches  the  truth.  A  stem  of  oak, 
from  a  natural  stool,  suppose  it  to  measure  in  girth  two  inches,  by  seven  feet  long,  wiU  contain  two  solid 
inches,  and  one  thml  of  an  inch,  according  to  the  measurement  of  Hoppus.  This  stem  or  shoot  wiU  pro- 
auce  two  pounds  two  ounces  of  bark.    Again,  a  stem  or  shoot  of  natural  oak,  measuring  four  inches  in 
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glfth,  by  niii0  feet  In  leocth,  will  be  fbund  to  eootain  one  •olid  foot  of  wood,  and  wlU  pioduce  thirteen 
pooDdiandahalforbeA.**   {Foretier't  Omiiit,  l"^ ' 


407S.  When  growing  treet  art  valued,  an  allowance  is  made  from  their  cubic  contents 
for  the  bark.  "Die  rule  given  by  Monteith  is,  «  When  the  girth  or  drcumference  is  any 
thing  from  twelve  inches  up  to  twenty-four  inches,  then  deduct  two  inches;  from 
twenty-four  to  thirty-six,  three  inches ;  from  thirty-six  to  forty-eight,  four  inches ;  from 
forty-eight  to  Kventy-two,  five  inches;  and  above  seventy-two,  six  inches.  These 
deductions,**  he  says,  "  will  be  found  to  answer  in  almost  aU  trees ;  unless  in  such  as 
are  very  old,  and  have  rough  and  corky  barks,  or  barks  covered  with  moss,  when  an 
extra  allowance  is  to  be  made.**    {Foretter^t  Gvide,  180.) 

4074.  In  valuing  measurable  oak-treeh  many  persons  proceed  on  the  data  that  every 
cubic  foot  of  timber  will  produce  a  stone  (sixteen  pounds)  of  bark.  **  This,**  Monteith 
says,  '<  is  not  always  correct ;"  and  he  states  the  following  facts  from  liis  own  expe- 
rience, with  a  view  to  assist  beginners  in  ascertaining  the  quantity  of  bark  from  different 
trees.  **  An  oak-tree,  about  forty  years  old,  measured  down  to  four  inches  and  a  half  as 
the  side  of  the  square,  and  weighing  only  the  bark  peeled  off  the  timber  that  is  measured, 
without  including  the  bark  of  the  spray,  &c.,  every  foot  of  measured  timber  will 
produce  from  nine  to  eleven  pounds  of  bark.  An  oak-tree  of  eighty  years  old,  weigliing 
only  the  bark  peeled  off  the  measurable  timber,  as  above,  every  foot  will  produce  from 
ten  to  thirteen  pounds  of  bark.  Every  foot  of  large  birch  timber,  peeled  as  above,  will 
produce  fourteen  pounds  of  bark.  Every  foot  of  mountain-ash,  as  above,  will  produce 
eleven  pounds  and  a  half  of  bark.  Every  foot  of  the  willow,  unless  a  very  old  one, 
will  produce  from  nine  to  eleven  pounds  of  bark.  Every  foot  of  larch  fir,  not  exceeding 
thirty  years  old,  will  produce  from  seven  to  nine  pounds  of  bark.  The  bark  of  trees, 
particularly  the  oak,  is  peeled  off,  every  branch  and  shoot,  down  as  small  as  an  inch  in 
circumference."     {Forester* s  Guides  189.) 

4075.  To/aeiliiaie  the  nuagun'ng  qf  standing  timber,  variout  ingenious  inatnimenU  and  machines  have 
been  invented,  bv  Monteith,  Gorrie,  Rogers,  and  others.  Perhapa  the  most  generally  uaeAil  it  Broad** 
ealHpen  (Jg.  699).    This  instrument  la  composed  of  two  thtai  pieces  of  deal  about  thirteen  fleet  long,  with 


s  brass  Unb  or  Index  (a),  on  which  are  enaraven  flgures  denoting  the  quarter  girth  in  ftet  and  inchea 
Raising  the  instrument,  the  index  end  la)  is  taken  hold  of,  and  the  other  applied  to  that  part  of  the  trunk 
where  the  girth  is  to  be  taken,  openine  it  so  wide  as  just  to  touch  at  the  same  time  both  sides  of  it,  keeping 
the  graduated  index  uppermoit,  on  which  the  quarter  girth  will  be  shown,  allowing  one  inch  in  thirteen 
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for  the  t>ark.  For  talcing  the  height  of 
a  tree,  rods  of  deal  or  bamboo,  seven 
foet  long,  made  so  as  to  fit  into  ftrules 
at  the  end  of  each  other,  tapering  as  in 
a  flshing-rod,  may  be  used.  Flveof  them 
with  feet  marked  on  them  would  enable 
a  man  quickly  to  measure  the  height  of 
a  trunk  of  more  than  forty  feet  as  he 
would  reach  above  seven  feet  Hon. 
teith's  machine  being  described  in  the 
£ncyeloptedia  </  Gardening  (2d  edit 
1 6870),  and  Gorrie's  in  the  Card.  Mag. 
(vol  IL  p.  9.),  we  shall  here  confine  our. 
selves  to  the  invention  of  Mr.  Rogers. 

4076.  Bogert't  dendromcUr  {Jig.  fiOO) 
consists  of  a  tripod  stand,  and  a  machine 
for  taking  angles  horizontally  as  well  as 
vertically.  An  upriglit  stem  arises  fVom 
the  top  plate,  at  the  end  of  which  is  a 
ball,  with  a  h(4e  tierforated  through  it,  to 
receive  the  honxonUl  stem  of  the  in- 
strument ;  b  e  may  be  called  the  base 
limb  of  the  instriimont,  which  is  to  be 
placed  in  a  truly  horiiontal  position, 
and  adjusted  by  the  sui>i>endcd  level  (d). 
The  limb  {e)  rises  on  a  ioint  at  c,  and 
slides  upon  a  vertical  arch  if]  which  U 
graduated.  At  the  joint  (c)  there  is  an 
eyepiece,  through  which  the  surveyor 
looks  along  the  side  of  the  bar  (b)  to  a 
small  point,  or  rising  edge,  at  the  end  of 
the  bar ;  the  part  of  the  tree  cut  by  this 
line  of  observation  will.  If  the  Instru- 
ment is  properly  adjusted,  bo  perfbctly 
horiaontal  with  the  eycupiece.  An  eye- 
piece  is  also  placed  at  c,  on  the  upper 
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side  of  the  ritliw  UoiK  fur  the  purpoie  of  IwVlng  alofig  thii  Ilmli  to  h  point  of  riling  cdfc  0)  in  iU 
«tf«niCt.  TieWrvfycM-  tlerite*  ifiU  Hmft,  untU  tJiat  wrt  of  Uie  tree  Intended  bo  be  notKMd  »  PMctly 
cuttoy  the^linoof  otwrTati(Mi**n»l  tba  angle  lubtt'tided  bccween  Uiit  *nd  the  hoTifont^l  n  ihawu  ypon 
the  Tcnir-al  ^fth  l/).  U  it  here  to  Iw  ri'tnarLed,  thit  the  graduAticimi  iiiKjn  the  arcK  l  f)  arc  ncrt  anglei 
of  AlUtuiU'  but  mAa-ki  or  jcrmditdtioni  aniwering  lO  feet  and  Inches  of  a  t indent  hne,  extending  from  the 
I  iwnt  upwatiip,  t^lvcn  at  a  gtrea  iiitiuico  from  tht*tTe*;  etinHMjueoUy,  there  are  two  or  ttiore 


nwi  or  dlviiion«»  [inswtTinK  tci  \Ui'  ncvoraV  dirtjnvvii  at  whU  h  Uie  mstnmitBl  may  be  tfUiited.  Twrenty- 
«&  ft^t  iml  forty. eiHlit  fct't  stit  pr<HH»*e(l  tlMtiincM,  ami  the  ^rjulu-iiJon*  ujwm  the  arrh  (/)  arc  made 
vQtfrdintflv  For  lufty  trees,  the  iQijjer  iKaiarice  it  to  tip  tt«»d  +  ^^^  ^^  B\imirT  tre^,  the  diiUnce  of  twrtity- 
feur  Jieei  wiU  ^  iurtkietii.  ITie  hortimiiali  Hn^e»  which  are  to  determine  thedijarn-tLf  ol  ihu  iruiik*  ftt 
the  leTeral  t»ciint&  of  otiatnatUin,  nre  McerUhn-d  bv  t^e  hmh  \m),  wU\ch  slides  laterdll^  mfon  an  arelj  « 
jhridliitcd  pMe  L*^  divtdtd  upon  the  ftiiuc  j^riiiCTOles  a*  ihe  ircii  .J^.  ITie  llmij*  i.h)  ut  :c  bl^ll([  fini-d,  *o  «« 
to  coincide  intli  one  tide  of  t>i*  trunk,  the  limli  .j-i  ifi  then  moved  until  it  cffinctdes  with  the  trther  sidefiT 
the  trunk,  axid  theB(itl'^»"'Jl^''"tini  lK*tWM?n  (^le  iwastjowi,  by  the  (rradiiated  plate  ik),  Jhe  djimeter  In  feet 
and  liw-hei  of  the  tnihk  at  thL-  \Kt\iiia  of  o^ervation.  The  feivnt]i  of  the  truult,  uid  It*  diumttcr  Iti  the 
i«TPra]  p*jti*  lK?b?Btbiita*i;aitilred  by  the  imtiroved  mFtruinent,  rercMir»e  must  then  be  had  to  t^lef.taU 
ttilttioni  or'thc  cjtdinary  ilidin^  rule,  fat  the  purpovi^  of  plrt*inlnff  Crnm  thtrw?  adrnt^arturcroent*,  the  *n|id 
oentent  of  timbi-r  in  eacN  poniun  of  the  tT?H,  llierL^arc  nttju^vin^  sL-rewa  and  circular  tmcKa  and  pinioni 
for  BiovlBg  the  limb*  of  the  Sniftrutnt-tit,  atid  altering  theif  iitiiiticiin  »*  clrcumitant  ta  maj  fw^uiie  ;  and 
whm.  crooked  arnn,  or  bent  pwrti  erf  the  tnint  ptescnt  thenaselvci,  the  iti<trutneiit  mfly  bu  turned  Mi^on 
Ita  bill.  In  the  toix\\  at  tjio  lop  of  the  «lem  (oJ,  aud  u«jd  in  an  tocllued  pwHSon.    {yewtaa^*  Jour,  ¥i>l  li. 

p.'%^,  '  ,.       .'•,.!  ^  .,    ,       .     .  .i         ». 

4p77.  i^^rfc^  ^  il^n^y  1^1^«'  ^^^^  oi^  ^<^  ^^  article  in  general  Hse»  varies  with 
the  .4vpply  aii4  demand,  and  b  easily  ascertained  from  the  timher-merchant»  at  the 
difiet^^  sea-portai  as  is  that  of  barkf  eharoofil,  and  fire- wood,  from  the  tanners  and 
coal-merchants.  i     • 

4078.,,  JJie  WMol  ntodu  tf  disposing  of  timber  trees  are,  selling  the  trees  standing, 
hyi  auction,. Jl>y  receiving  written  proposals,  or  by  bargain  and  sale;  Sd,  oilting 
dpwn  the  trees^and  selling  them, in  the  rough,  by  either  of  these  methods;  Bd,  coki^ 
verlijuig;.^ie  £41au  trees;  that  ifl^  cutting  them  up  into  the  planks  or  pieces  to  which 
they  are  best  adapted,  or  which  are  most  eligible  ifi  the  givep  situation.  The  first  method 
seems  the  best,  especially  on  a  large  scale,  and  idso  for  the  disposal  of  copse  wood  or 
osier  crops. 


.  •  I  ^  •  Fornultiom  and  ManagemMU  of  Orchards, 

.<  /  .  >i-  •■    I        -  •'"'         •  .  ^ 

4079.  Thejiirfnoiion  offirchards  is  to  be  considered  among  the  permanent  improve- 
poen^i^of,  an  ^stptte ;  apd  ^ou]4  be  kept  in  vie v»  i»  ita  first  arrangement  or  laying  out  No 
^^mpcicary  occupi^  could  afford  tQ  pJant  an  techai^  without  extraordinary  encouragement 
from  ,his  landlord.  Orchards  }t\  this  respect  ffiay  be  ranked  with  timber  plantations, 
Mid  both  sulsriects  together  agre^  in  belonging  equally  to  agriculture  and  gardening. 
Prchards  have  doubtl^  exirted  in  3ritaiQ  for  many  ages  as  appendages  to  wealthy 
rejigiou^  9ta|l>li^ments ;  but,  i^.  objects  of  fanning  ov  field  culture,  they  do  not  appear 
to  have  been  adopted  till  about  the  beginning  of  the  seventeenth  century.  {Lawson.) 
They,  were  then  Intijpdgced  l;|y  If^r^  Scudamore  in  Herefordshire,  in  which  county,  and 
in  such,  parts,  of  those  adjoining  as  exhibit  a  red  marly  soil,  are  the  best  Cum  orchards  in 
England*  .1V  <^ef  prodi^ce^  of  .t()ese  orpbardu  is.  cidev.«nd  perry ;  but  as  these  liquora 
are  not  in  very  gen^r^  demand  in  this  coiintiy,  Mid  are  confessedly  less  wholesome  and 
nourishing,  than  malt  liqpors,  their  formation  cupnot  :be  carried  to  any  great  extent. 
It  seems  desirable,  however,  that  orehards  of  moderate  size  should  be  as  generally  tntro- 
disced,  as  pos^l^,;  sfi  the  yse  of  the  fruit  in -pies,  tafts,  and  sauces  would  add  considerably 
to  the  cohorts  of  the  lower  classes.  Besides,  there  are  some  situations,  as  steep  sheltered 
.banks  of  goo4  soil,  w^ch.qannot  be  so  profitably  employed  in  any  other  branch  of  hvs- 
|l>an^^  The  suljept  of  orphards  maybe  considered  in  regard  to  soil  and  situation,  sorts 
of  trees,  planting,  ^ul^^ur^  and  the  manufiurtme  or  disposal  of  the  produce. 

Sxoc.  I.     Sails  and  Situations  most  suitable  for  Orchards^ 

408a  Tfttfiitei.^atf  Me  6e«fappfeoreAd9^  and  all- the  chief  ddercDstricts,  have  been 
discovered  by  W.  Smith  to  be  on  the  same  stratum  of  red  marl  which  stretches  across 
the  island  frofn  Dorsetshire>  to  Ypriishire.  Pmit  of  np  kind,  indeed,  can  be  raised  with 
raucfa  success  on  a  soil  that  does  not  contiin  in  its  composition  a  portion  of  calcareous 
n^attor :  though  apple  trees  will  thrive  well  on  any  desqiption  of  clay  which  has  a  dry 
bottom,  and  pears  and  pluma  on  any  dry-bottomed  soil  whatever. 

4091.  The  most  desirable  aspect  is  unquestionably  a  somewhat  elevated  and  naturally 
sheltered  declivity,  open  to  the  south  and  south-east ;  but,  as  the  author  of  The  Hereford- 
shire^ Survey  remarks,  orchards  are  now  found  "  in  every  aspect,  and  on  soil  of  every 
^lality,  and  under  every  culture.*^  Tbe  most  approved  site,  he  says,  is  that  which  is 
open  to  the  south-east,  and  sheltered  in  other  points,'  but  particularly  in  that  opposite. 
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Much  howerer  depends  on  the  duuracter  of  the  winds  of  a  country ;  for  in  some  parts 
of  the  island,  the  west,  and  in  others  the  east  or  north  wind,  is  the  most  injurious  to 
▼egetation. 

4082.  The  soil  which  in  Herefordshire  is  considered  best  adapted  to  most  kinds  of 
apples  is  a  deep  and  rich  loam  when  under  the  culture  of  the  plough ;  on  this,  tlie 
trees  grow  with  the  greatest  luxuriance,  and  produce  the  richest  fruit  Som^  trees 
however,  the  stire  and  the  golden  pippins  in  particular,  form  exceptions  to  this  general 
rule,  and  flourish  most  in  hot  shidlow  soils  on  a  lime  or  sandstone.  The  best  sorts  of 
pear-trees  also  prefer  the  rich  loam,  but  inferior  kinds  will  even  flourish  where  the  sdil 
will  scarcely  produce  heibage.  An  orchard  is  generally  raised  with  most  success  and  at 
least  expense  in  a  hop-yard,  the  ground  under  this-  culture  being  always  well  tilled  and 

.manured,  as  well  as  fenced  against  every  kind  of  enemy. 

4083.  T%e  toiU  emd  sUtuUions  devoted  to  farm  orchardM  in  Scotland  are  steep  clayey 
banks  shelined  from  the  more  violent  and  injurious  winds;  and  in  whatever  part  of  that 
country  such  situations  occur,  they  can  scarcely  be  more  profitably  employed.  Fruit 
trees  of  the  apple,  pear,  and  cherry  kind,  especially  of  the  hardier  and  tall  vigorous- 
growing  varieties,  might  be  introduced  in  the  hedge-rows  of  dry  and  moderately  sheltered 
gnss-lands  in  most  parts  of  the  British  Isles.  By  thus  rendering  these  fruits  universal, 
there  would  be  a  considerable  accession  of  enjoyment  to  the  lower  classes,  and  less  tempt- 
ation to  break  into  gardens  and  orchards. 

4084.  Tfut  commercuil  tUuoHon  most  desirable  for  an  orchard  is,  of  course,  near  a 
market  town,  or  near  a  ready  conveyance  to  one ;  because  though  the  making  of  dder 
affords  a  profit,  yet  the  fruit  sold  for  culinary  or  table  use  yields  a  much  more  consi- 
derable one.  In  The  Gltmceeterthire  Beport  it  is  stated  that  the  fruit,  which  would  fetch 
^  16t.  unground,  would  only  bring  in  cider  St  15s. 

SxcT.  II.     Sortt  cf  Trees,  and  Manner  cf  Plantings 

4085.  7^  moti  generalhf  utefulJiruU  that  can  be  grown  m  farm  orchards  is  the  apple ; 
next  the  pear ;  then  the  plum  for  tarts  or  wine ;  and  to  these  may  be  added  the  cherry, 
filbert,  walnut,  chestnut,  and  elder.  In  the  dder  countries,  where  the  climate  is  more 
certalnthan  in  some  others,  it  is  customary  to  plant  but  a  few  good  sorts  ;  and  not  to 
mix  above  one  or  two  sorts  together  in  midung  dder :  in  the  northern  districts,  on  the 
contrary,  it  is  a  maxim  to  plant  a  considerable  number  of  different  sorts,  both  of  thoae 
which  blossom  early  and  late ;  because,  should  the  blossom  of  one  variety  be  destroyed 
by  a  frosty  wind,  that  of  another  may  escape.  In  cold  districts,  it  is  advisable  to  plant 
orchards  in  sheltered  hoUows,  exposed  to  the  sun,  and  to  plant  thick :  but  in  the  warmer 
southern  counties,  many  descriptions  of  dder  and  perry  fruits  may  be  grown  to  perfection 
in  the  hedge-rows,  or  as  cultured  trees  in  permanent  pastures.  The  fittest  trees  for  such 
purposes  are  those  which  grow  taU,  with  upright  shoots,  and  which  bear  fruit  of  a  small 
sixe ;  such  as  the  Siberian  pippin  apple,  and  squash  tdnton  pear :  such  trees  shade  the 
hedges  or  pastures  less  than  the  spreading  kinds,  and  thdr  fruit,  bdng  small,  is  less  likely 
to  be  blown  down  by  high  winds. 

4086.  TA«mojfaj:>prvt«dsorf«Qfc»(/fra/7ples  we  have  enumerated  and  partially  described 
in  the  accompanying  table  (4089).  It  will  be  particulariy  observed  that  some  of  the 
sorts  form  much  more  handsome  trees  than  others,  and  should  therefore  be  preferred  for 
hedge-rows,  and  indeed  in  all  cases  where  the  quality  of  the  fr^it  is  not  objectionable. 
Some  also  have  smaller-sised  fruit  than  others,  and  these  are  to  be  preferred  for  situations 
exposed  to  much  wind. 

4067.  The  coUnir$  of  good  eider  Jruit  are  red  and  yellow ;  the  colour  to  be  avoided  is 
green,  as  affording  a  liquor  of  the  harshest  and  generally  of  the  poorest  quality.  The 
pulp  should  be  yellow,  and  the  taste  rich  and  somewhat  astringent.  Apples  of  a  small 
sixe  are  always,  if  equal  in  quality,  to  be  preferred  to  those  of  a  larger,  in  order  that 
the  rind  and  kemd,  which  contain  the  aromatic  part,  may  be  the  more  easily  crushed 
with  the  pulp. 

4088.  The  torts  ef  hoJkvng  apples  most  suitable  for  orchards  are  tlie  calrilles,  of  which 
there  are  several  varieties,  induding  the  Hawthomden  for  early  use;  the  reinettes, 
pearmains,  and  Northern  greening  for  autumn  use,  and  the  russets  and  Padley's  pippin 
for  winter  and  spring.  Many  other  sorts  might  be  named,  but  an  inspection  of  the 
fruit  markets  will  prove  that  these  are  the  best;  and  further  details  belong  to  books 
on  gardening.  Whoever  intends  to  plant  an  orchard  will  do  well  to  describe  the  soil, 
situation,  climate,  and  object  in  view,  to  the  nearest  resident  gardener  or  nurseryman 
of  sdence  and  great  experience;  because  the  nomenclature  of  fhiits  is  at  present  too 
uncertain  to  justify  any  one  in  trusting  entirely  to  a  selection  of  names  taken  from  books. 
Ronalds  of  Brentford,  Gibbs  of  Ampthill  and  Old  Brompton,  and  Pearson  of  Chilwell, 
near  Nottingham,  are  very  extensive  growers  of  apple  trees  for  sale,  and  have  paid  great 
attention  to  the  merits  of  the  diflferent  sorts. 
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RltMUM pippin,  *(Mlin  ditto,  *Mnrdltto,*l 

•  rojral  oodlLi^,  *Kcnttah  ditto,  *Cu'Ude  ditto,  *  mal  nuMt, 
Whulm't  ditto,  *  mnal  paaniialn,*!^*)^!^  dittoteaad),*catdai 
— ^  -— .--  -nodrood),  *fwy  LMdlagtflo,  •    -*- 


4090.  The  deueri  apples JU  fir  orchards  are  the  nthripes  or  Margarets  for  earliest  use ; 
tbe  juneating,  pomeroy,  summer  pearmain,  and  Kentish  codling  for  summer  use ;  the 
golden,  Downton,  and  other  pippins,  espedallj  the  ribston  pippin,  with  the  nonpareil 
and  other  small  russets,  for  autumn,  winter,  and  spring  use.  The  following  list  is  given 
by  Nicol  as  including  a  fit  collection  both  of  kitchen  and  dessert  apples  for  a  private 
orchard ;  those  marked  thus  *  being  preferable :  .— 

ditto,  MumiMr  stMniac.  vtntor  ditto,  •TcrWdM  ■iitoiiiiu 
momOt  (fttj  goody. 

4091.  The  most  approved  torts  of  cider  pears  are  the  following :  — 

Bariand.  Pom.  Her.  t.  S7.,   FangOt,  p.  liS.,  froU  wy  1. 11.,  FB«iyth,  p.  144.,  Imga  tw.  IUiimhr«p,F< 

MMorc,  hixdj  unricht  tnc.    Holmora,  Pom.  Utr.  t.  SO.,  For-  very  aiutotv,  turn  few -grow  ing  trr~     "—-^ 

Kfth,  p.  144,  npvifffit  tiw.  Huffcup.  Pom.  Her.  t. M..  Fomtta,  Hot.  1. 18..  Far^rth,  p.  144.,  ftvlt 

p.  144.,  fruit  uMoiv,  Unr,  haidy  tictt.    OldSeid,  Pom.  H«r.  aad  grwt  twuv. 

4092.  In  choosing  pears  for  planting  in  orchards^  the  description  of  the  plant  i^  a 
matter  of  very  considerable  importance,  as  pear  trees  attain  a  much  greater  age  and  size, 
than  apples.  In  our  opinion  the  planting  of  pears  in  hedge-rows  ought  to  be  more  \ 
encouraged  than  tlie  planting  of  apples,  as  they  are  calculated,  when  dried,  to  be  used 
in  soups ;  or,  when  stewed  green,  to  afford  a  light  and  agreeable  nourishment ;  and!/ 
perry  is  at  least  a  more  wholesome  and  exhilarating  liquor  to  most  coiistitutidna^ 
than  cider. 

4093.  The  baking  and  dessert  jtears  Jit  fir  orchards,  according  to  Nicol,  are  the 
following : — 

*Ja)r||oncn«,  Crawfbrdarlammn,*camodcarDniinraoad,      *  Scot^  ditto,  moak  roMn  (|r(>od),MffVaii,  *haiHttn|r  loaf  (vcfy 
* grts  achan,  awan^  cm.  * mooifovlli  c(ai>  *y«ir,  *  Roldan      lood),  tlia  poand paar,  cadiUac*  wardan  (far liauiiK). 
knap  (good),  Longiwrille, «  mmuMr  beqpunot,  *  aatamn  ditto, 

4091  Gorrie  {GanL  Mag.  vol  iv.  p.  11.)  recommaidf   the  Bonvie  (Jkl.  GOL  «},   Golden  Knap  (6), 


Elcho  (c).  Busked  Lady  {d),  and  Pow  Meg  (e),  as  handfome  trees.  But  where  high.flavoured  fruit  is 
the  object,  and  the  climate  is  not  unfltvourable.  the  Beurris,  the  Bergamots,  and  other  new  French 
and  I'lemish  sorts,  should  be  preferred.  The  foUowing  soru  will  succeed  »•  standards  in  the  neigh, 
bourhood  of  LoiKion.  Their  time  of  ripening  is  indicated,  and  aleo  their  qualities :  very  good  (v.  g.) ; 
good  (g.)  i  and  moderate  (m.). 

Jwfy.  *  Mnicat  Kdbeit  (m.),  croa  n 

Amg.  EptiM  «crto  d'Hi  (r.).  *  jargoocUo.  (v.  g.) 

Autmmm.   *B«rfl^unoCa   iLlTaiiflc  lx-)»  *bcurr' 


*bcurrtf    roofea  (g.). 


(sO 


8*fl.  *BmutuA»  paTunne  (t^^.),  fooMrifft  de  lUieims.  (t.*.) 
8n«.  mmd  Od.    Fondaote  d'tfirra;  (v.g.),  *bon  ctmStioi 

Fondante  de  Brat  (t4(.),  ^Ina  dliiTcr.  (e.) 
Did  Ao0.    *  Bcontf   Spence  (t.  g.),  *  if  aria  Cliris- 


(.(m.) 


Off.  _ 
Od.  end 

Kov.  Brarrtf 


(▼•«•>>  «Urt>anisto. 


'■£!: 


Capbuiniant  (v.g-h  bcand  a 
(r.g.),  Maria  LoalN(T.g.), 


l.(Tg. 


fe«. 


(8-). 


crapand  (t.  g.), 
g.),'*Napolaan 

prdant  da  Ifa- 


WimUr.  Joaephine  (t.  g.)i  IKiItc  Canning,  (r.g.) 

Dn.  omd  Jam.  *tilouz  moreoaua  (▼.  g.).  Rot  da  B 

Jm.  Bed  Vaat  [r.g.),  *  Lauue  Bonne,  (g.) 

Jan.  and  AA.  *  Pave  Coimar  (v.g.),  *  Pmm  C 
ditPr<oe].(r.K.) 

FA.  and  Manh.  Orange  d*hi««r  (m.),  1 

March.  DndMate  de  Man.  (g.) 

JTarc*  and  April.  Uraa  Romain  (m.),  *beigamot*  da  Plquas 
(m.),  *t>«iirT<  nince.  (t.  g.) 

,.   -      'i.),tafiiTOrit*.(g.) 

Uemand  (m.),  bexi  de  CaiwM.  (g.> 

„— /'  T ^-««-inoto  dc  Ponlacdto  |g.),  RaaM- 

Ucr.  (m.) 


im.;,  "Beune  nince.  it.  g.| 
April.  Fondante  Batavc  (g.), 
AirilandMag.  Muscat  Allei 
May  and  June.    *B«rganuK 


40a5.    TA^  best  sorts  of  baking  plums  are  the  following  :  — 

DanHon,  tmliace,  miucie,  wtnuaour,  and  magnnm  bonom.      whicli  tlui««i  onlj  on  a  calcarcooi  toil,  and  grow*  wild  in 
artlMMihedamaaaist9&rthebart,andnextU»ewlnaaattr,      abnndaiioa  in  tfaa  Wet  Riding  of  Yortahirc. 

4096.  ThefiUowing  are  excellent  dessert  plums  for  an  orchard  :  — 

*  Onen  gage,  Orleona,  *  damaak  (Mack,  good),  white  pcrdri-      ditto,  or  imperial,  *  drap  d'or  (yrilow,  iraod).     Of  Uiae  the 
ton,  *  bio*  ditto,  blue  gage,  *  ■whiim  magnum  iMoum,  red      grcan  gaga,  Orlaana,  and  danuak  are  moch  tlia  liaat. 

4097.  Gibbs  of  Brompton  gives  the  following  select  list  of  orchard  fruits  from  his 
own  experience :  — 
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■ii*"'!"^  «*«  PP*»*»  PlH*"* l**«t«  i^lpfdfl,  Wri^tlcri  ni».  bntrtf,  IfJta  Loil«k  Napoltgn.  iMnrtf  SpciiM;'*^  plpiria. 

•tf,  Mi^«ml  nvidt,  tiWi^d  ptpF>)<3>  Es*n  at  Hiet,  Ikmq  poinAiuna.                                                                   t«tT— » 

vwM^Jwfk^ Mk  wjto^^                                    ^  pa^SootckCornock.  Ua^ac»un.BUii|(liaft.  Aaum-Mvn. 

irUfr  «iy  Sff^  ttildttm  i<ff£i?n^<mvli  tnb.  K«^lk  mmttr  md  HpHmg  Tmhk  Pmn.      St.  Uwmaln.    tMontf 

bviullm,  NmCA   E^vdlMF.  iHTWBilp   Tlni-r   qiwim.  wfnur  dlilvvr.  pdrt  KudkUck  dtklvcr,  potoe  d'Anch,  bon  cliSMtan 

mntei  Wkilim  nTHnlm.  rviBl  nuKt^bMnci  d€  Kctit,  dlilvMr,  twrgmel*  dlilTar,   Voiua  dlilw,   bcontf  bbm», 

mto  U«d4Bgiion,  FulLKihid'i  iiFMr,  l^rtHin  t>^|i]ili[|,  t%iiiln«  wintar  t«r«  longiw,  iMMMnoli  da  Pfcqme,  Via  Mooi,  wteni 

Pl)i^i  taumuladf  pJ  m-lin,  » tnufr  vr4TTT<iln.  de  MaUiMK,  boaH  •Uaobe.  DUin. 

0»Ar    il,^f.       lii±il«t»Tiik   ^hiiii^hMj    nnllvtn^    li*tm\„  ITbiter  mt^  SgHmg  bmUmgm^  mrmtn*  Pmf.    Cadlllae. 

mdMiwA  Utm  Mhlte  y^ti^^ti  cnQCwnr^  IJufnin.  «40dr»7h.  Wack   p«v  oT  Wcroerter,  Uwdatai  8c  Gvaaalau  «•!«• 

frjiw.    Iliw«w.   ttotibai?    ddK  ■»»:«.   HiogM^i  btuk,  d'irtTT,  mwilat  arw,  mawiU*.                                      ^^ 

nv  bM  cbiMBi,  Hrir  b*i«arfi^>  Juli«»  Afi:iiiuiu.e  d'4^,  ^OerHm.    Coanonc,  black  hMrt,  btadcaagl^  Etan,  bif»- 


whlte  heart. 


^  naiuwh 

Jb  iMi  fl*Miuf  aj^  fttMiTi  rwf  ■-    li^  LntlHvr,  EdclcrMU,  i^MM.    Oricam,  ffiMB  nfft,  vteai 

«vui'»  EfaniJii ,  cn^wfbrd,  immo.  bonom  magmuB,  Coali  foltai  dnp. 
^-''~  r-aWf  P««rf,    lij^Ml'A  benuiMitj  Cnvum^  b^riin 


4098.   RonakU  tf  Brentford,  who  is  perhaps  better  acquamted  with  English  apples 
than  any  other  incuvidiial,  recommends  the  following  sorts  :  ^- 

ammmtr  T^lt  Jlfpkt,  Hlekt's  tknej,  Ball'<  flue  Ksrlat,  rad  nlt<^Ti ,  hrtndw  uiplr,  FLobbtwga'i  ii>lti|ria,  ti«w  kctriet  iwDiwliil, 
Onanadan,  vmch  fvU,  U  fiunaua^  ranuiMr  oiUm  aammar  P«ttii  ■  |«j  ppin ,  F«]  M  H  p!i  f^^n  p  Cr^^in^  yippix^.  nuuiwf  rtsckh 
aoManpippte^DudiaMarOldaabarKh,  Knnplppte.  ptirpin,   Wjkin  M't^Ui,  ruM«  pwrruTn.   ^'ur^i 


aoManptppto.DudtaMoroidaabarKh.KcrTT  pippin.  ptp^ii,   Wjkin  M't^Ui,  ruM«  pwrruiii.   ^'ut^i 

ftwiwMi    AbUv  ilflrfia.      NoaeHich,  Smian-gnf.  If  ants  ne»  sn^^  ncmpwviL  ncm   ■oidco  plrptn.  iiiiit»  ■ 

eedlln,  HawttioadaD,  flue  Mrlpad  Gcnanf  ArabTn,  Wonaricgr  patxlu  p^t  nibra,  iH^iea  ^IW»4ct.  Dnd^  ■  i!fti4_  ^r^r-- 
piMin,  Carilale  oodltn,  eaity  JatUn.  early  qilcc  apple  Wimtrr  boMt^n  Afj4ii.     ijufif  fuuct.  iranndr^t,  Addaa 

AtrfMMi  ratif  AjmIm.    Matfll,  DowntOB  plppfailf  Kaddla>  nuHl^  F^ouKfnl^  .UiAihuJI  iM«;Up  NorMk  parwLur,  fnadt 

ttm»  pIppiD,  Frankliii^  foldn  pippiii,  Oalawafa,  aramatle  pl^'jiLi*.  l.dei4'A  iiippin.  iw  kujim  p«Kimaiii,  K^ft  taxx, 

roMC,  MUiuner  »mtnjf«U,  BWioa  ajppla.  DuL^  lY  Wdl  Lnxion,  V'cirbhln  Rniliinc.   H7111A,  Untiiiti 

AfdmtM  teUiv  iippfaf.  lioQandbun,  baautj  of  Kant»  8a-  piii  lu,  i^jutmI  twit  \  Amfriean), 
lopian  apple,  goldan  bun,  RoMlaii  appla*  Baparar  Alttander,         i  iiVr  .^^ii  J^f ,    Uittpr  tvp«i,  anKrlan  Unrest  TtA\^  a|vpl«, 

CarUile  oodUa,  Onranalaiii,  jallav  bov  (Aiaarloan).  col.,  i^^'a',   iSrut    t^niQu^,  Tutartui   ejubj^  riibvrivi    Utm 

ITiaifr  TMIf  ilMte.    NonpaiaU,  If orria't  maaaC  WiHCWood  av^^f  .  1  it . irAJiJirirv-dtc    tMi,  Uk^iji^  iiliFnln^  UaviHan  vtiipifl. 

pIppiB,  K^  Gaeiva,  9jkalioaaa»  Court  Wjka  ptppia,  ChrialiCa  Br uti  U  t,:  ,-  r^ti ,  / ,  :nL  irr^  1  luicv  itji  t«nd. 

4099.  Peanon  cf  ChUweil  recommends  the  following  ^ples  as  verj  sdect :  — 


Fbr  aarhf  JHmrt,  tha  Itnliatiaia  aammaring*  Walarlae  Maaks  eodlta,  Amaricaa  aomnMring,  and  Hawtfia 

plppla,aBapartbctVhaMatSw.    Fbr  mUtf*  tataii,  tiM  Bv-  Far  wiUdU  Smmm,  Giwonp^  l^ipin,  aialaier,  aad  ] 

^a.  Lord  LenaoKLl'lkara  paannala,  aad  Btenhalin  onasa.  fraa-baarar.    rortomg KetfStg,  CaldwaU,  Nonaaataa wommt. 

#W  lat$  KmrlmK,  WoUaton  pippla.  Baas  Foot.  Kaddleatoae  and  aorthan  ||raaali«.  AUthafcnffolac  viU  do  ««U  aa  dwaift 

plppla,  aiMl  Haclfindli  nHnt.    For  EMtkm  U4$,  «arlif,  tha  eo  PandJaa  alocks.    \0mrd.M4tt'  v«l7vC) 

4100.  The  cuUwaiian  of  the  plum  ^pean  to  us  deserring  of  more  encouragement  than 
it  generally  meets  with.  Not  only  does  the  fruit  make  excellent  pies  and  tarts,  but  it 
may  be  kept  in  large  quantities,  so  as  to  be  ready  for  that  purpose  at  any  period  of  the 
year.  They  also  make  a  sort  of  wine,  and  with  other  fruits  and  ingredients  fonn  one 
of  the  best  substitutes  for  port.  The  damson,  bullace,  and  some  other  Tarieties,  will 
grow  and  bear  very  high-flaTOured  fruit  in  hedges  where  the  soil  is  dry  below  and  not 
too  thin.  The  fruit  of  the  sloe  is,  for  wine-mddng,  superior  to  that  of  the  plum,  and 
nearly  as  good  for  tarts. 

4101.  The  cherry  is  of  more  limited  culture  than  any  of  the  foregoing  fruits ;  because 
chiefly  used  for  eating,  and  not  being  of  a  nature  to  keep.  Near  urge  towns  they  may 
be  cidtimted  to  a  certain  extent  In  Kent  and  Hertfordshire  are  the  cherry  orchards 
which  afford  the  chief  supplies  for  the  London  market  The  sorts  are  chiefly  the  caroon, 
small  black  or  Kentish,  the  May-duke,  and  the  morello;  but  Holman*s  duke»  the 
black  heart,  and  the  large  gean,  will  do  well  in  orchards. 

4 102.  The  walnut  and  Spanish  chestnut  may  be  advantageously  planted  on  the  outdurts 
of  orchards  to  shelter  them,  and  a  few  of  them  in  hedge-rows  whiere  the  climate  is  likely 
to  ripen  their  fruit  The  chestnut  can  hardly  be  considered  as  ripening  north  of  London, 
or  the  walnut  north  of  Newcastle.  Both  trees,  however,  may  be  planted  for  theur  timber 
in  moderately  sheltered  situations,  in  most  parts  of  the  British  Isles. 

4103.  The  elder  is  not  beneath  notice  as  an  orchard  tree.  It  need  seldom  be  planted 
as  a  standard ;  but  in  unpruned  hedges  on  a  soft,  deep,  and  rather  rich  soil,  it  yields 
great  quantities  of  fruit,  which  is  readily  manufactured  into  a  sort  of  wine  esteemed  by 
many  persons  when  warmed,  and  forms  a  comfortable  evening  draught  for  the  cottager. 
No  tree  requires  less  care :  it  propagates  readily  by  cuttings  or  seeds,  and  requires  little 
or  no  pruning ;  but,  though  it  will  grow  in  any  soil  whatever,  it  will  produce  no  fruit 
worth  mentioning  on  any  but  one  tolerably  deep  and  rich,  and  must  be  cut  down  when 
it  begins  to  show  indications  of  age. 

4104.  The  JUbertt  currant,  gooseberry,  raspberry,  and  some  other  fruits,  are  cultivated 
extensively  near  large  towns ;  but  the  treatment  they  require  renders  them  in  our  opinion 
unfit  for  Cum  orchards. 

4105.  In  choosing  trees  for  orchards,  standards,  sufficiently  tall  to  admit  of  horses  and 
cattle  grazing  under  them,  should  always  be  preferred.  Maiden  plants,  or  such  as  are 
only  two  years  from  the  bud  or  graft,  are  the  most  certain  of  success ;  the  apples  being 
woriied  on  crab,  the  pears  on  wilding,  and  the  cherries  on  gean  stocks.  The  common 
baking  plums  need  not  be  grafted  at  all,  but  the  better  sorts  should  either  be  grafted  or 
budd^  on  damson  stems.  Where  budded  or  grafted  diestnuts  and  walnuts  can  be  got, 
they  should  always  be  preferred  as  coming  much  sooner  into  bearing.  The  former  may 
be  had  from  the  Devonshire  nurseries,  and  some  public  gardeners  about  London  are  now 
attempting  to  inarch  and  bud  the  walnut 

4106.  mth  respect  to  the  distance  at  which  orchard  trees  may  be  planted,  every  thing 
will  depend  on  the  use  which  is  intended  to  be  made  of  the  ground.     Where  the  soil  is 
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to  be  pastured  or  dug,  they  may  b«  planted  in  qulseunx  and  dose :  bul  where  it  is  td 
be  ploughed,  they  should  either  be  planted  in  rows  with  sufficient  space  between  for  on^ 
broad  ridge,  or  two  ordinary  ones ;  or  they  should  be  planted  in  squares  to  admit  of 
ploughing  both  east  and  west,  and  north  and  south. 

4107.  TMe  Her^fbrdtkire  arckardutt  recommend  that  the  rowi  ahould  extend  from  north  to  louth,  at 
in  that  direction  each  part  of  erenr  tree  will  teoeiTe  the  nuMt  equal  partioni  of  light  and  heat  The 
dlrtance  between  each  row,  a«  weu  at  the  ipace  between  each  tree,  should  depend  on  the  situation  and 
•oiL  Where  the  /ormer  is  high  and  exposed,  the  trece  shoald  be  cIoscIt  planted  terailbrd  each  other 
protection  j  and  where  the  latter  Is  poor  and  shallow,  their  growth  will  of  oourpe  he  lees  luxuriant,  and 
they  will  consequently  require  lest  room.  But  in  low  and  thilte^  lituatioot,  and  in  deep  and  rich  toilt» 
wider  inlerralt  ihoula  be  allowed.  In  the  former  instances,  twelve  yards  between  eacn  row,  and  six 
between  each  tree,  arc  sutBcient ;  in  the  latter,  twenty.four  yards  between  each  row,  and  eight  between 
each  tree,  will  not  be  too  much. 

410&  A$  ageneralguide  with  regard  to  dUtanee^  Mlc<A  stktes  the  extreme  limits  at  which  apple  and 
pear  trees  tfiould  stand,  in  a  properly  planted  and  close  orchard,  as  from  thirty  t>  forty  feet,  lets  or 
more,  acconnng  to  the  quality  of  the  soil,  taking,  as  the  medium,  thirty,  six  feet  In  a  poor^soil  and  a 
bleak  exposure,  where  the  trees  may  not  be  expected  to  grow  very  fredy,  thirty  feet  arc  suAaent ) 
whereas  In  good  soil,  and  a  sheltered  situation,  fortr  may  not  be  too  much.  Cherries  and  plums  may  be 
planted  at  from  twenty.four  to  thirtr-six  fieet,  according  to  soil  and  situation,  at  above,  taking  as  a  me- 
dinno,  thirty  feet  for  the  ultimate  distance  at  which  they  are  to  stand  clear  of  one  another.  But  it  would 
be  advisable,  in  the  first  instance,  to  plant  four  trees  for  one  that  is  intended  ultimately  to  remain, 
planting  the  proper  kinds  at  the  above  distances  first,  and  then  temporary  plants  between  them  each 
way.  These  temporary  plants  should  be  of  the  free^growing  sorts  that  begin  to  bear  early ;  such  as  the 
nonesuch  and  Hawthornden  appke,  the  May-^uke  cherry,  and  the  Crawford  and  yair  pears ;  or  any 
iMhers  known  to  nroduce  fruit  sooner  alter  planting  Tiicae  should  be  considered  and  be  treated  as 
tenoqiorary  (dants  from  the  beginning,  and  must  give  place  to  the  prindnal  tries  as  they  advance  in 
growth,  by  tieing  pruned  away  bit  by  bit.  and  at  bst  stubbed  up  entirely.  In  bleak  situations,  if  ft>r(«t 
and  other  nardy  trees  be  planted  among  the  fruit  trees,  it  may  not  be  necessary  to  plant  so  many  (if  any) 
temporary  fruit  trees ;  or  these  may  chiefly  consist  of  the  hardier  sorts,  such  as  the  Hawthornden  apfA^ 
the  Hay.duke  and  mordio  sherries,  and  the  Scotch  geaas,  which  produce  frait  the  soonest 

4109.  In  the  cneradon  <^planiing,  great  care  ought  to  be  taken  not  to  insert  the  plants 
deeper  in  the  sou  than  they  were  before  removaL  This  is  a  very  common  error  in  every 
description  of  tree  planting  ;  and  in  retentive  soib  is  ruinous  to  the  tree.  Sir  C.  M. 
Burrel  recommends,  as  a  useful  practice,  in  wet  soils,  or  where  the  substratunf  is  not 
suited  to  the  apple  or  the  pear,  to  plant  the  trees  on  hillocks  6(  easy  ascent,  as  for  instiuice 
one  foot  higher  in  the  centre  than  the  level  of  the  field,  and  sloping  gradually  tothat  Ifevel 
for  three  or  four  feet  every  way  from  the  centre.  By  this  practice,  the  roots  will  naturally 
follow  the  good  surface  earth ;  whereas,  if  they  are  planted  in  holes,  the  roots  are  apt  Co 
shoot  into  the  prejudicial  subsoil,  to  the  eventual  injury  of  the  plants  by  cank^  and  Other 
diteaaes.  When  trees  are  thus  planted  on  small  hillocks,  the  imder-dndns  may  pass 
between  the  rows  with  greater  utility. 

Sect.  III.     CvJttwation  of  Farm  Orchards- 

4110.  The  trees  being  carefully  planted,  watered,  and  tied  to  tall  strong  stakeo,  require 
little  more  than  common  attention  for  several  years.  ,  Every  autumn  or  spring  they 
should  be  looked  over,  and  all  cross  irregular  shoots  made  during  the  preceding  summer 
cut  out,  suckers  (if  any)  removed  from  their  roots,  and  side  growths  cleared  from,  their 
stems.  .      , 

4111.  The  olffect  in  pruning  young  trees,  Nicol  observes,  is  to,  form  a  proper  head. 
-  Generally  speaking,  the  shoots  may  be  pruned  in  proportion  to  their  ^eipgths,  cutting  dean 

away  such  as  cross  one  another,  and  fanning  the  tree  out  towa^  the  extremities  on  all 
sides ;  thereby  keeping  it  equally  poised,  and  fit  to  resist  the  effects  of  high  winds.  When 
it  is  vrished  to  throw  a  young  tree  into  a  bearing  state,  which  should  not  be  thought  of, 
however,  sooner  than  the  third  or  fourth  year  after  planting,  the  leading  branches-should 
be  very  little  shortened,  and  the  lower  or  side  branches  not  at  all ;  nor  should  the  knife 
be  used,  unless  to  cut  out  such  shoots  as  cross  one  another. 

41 1 2.  Jfter  an  orchard-tree  is  come  into  bearing,  Abercrombie  says,  continue  at  the  time 
of  winter  pruning  either  every  year,  or  every  two,  three^  or  four  years,  as  an  occasion  is 
perceived,  to  cut  out  unproductive  wood,  crowded  spray,  and  decayed  parts.  Also 
reduce  long  and  outnmning  ramblers  and  low  stragglers,  cutting  them  to  some  good 
lateral  that  grows  within  its  limits.  Where  fruit-spurs  are  too  numerous,  then  cut  the 
strongest  and  most  unsightly.  Also  keep  the  tree  pretty  open  in  the  middle.  If  it  be 
necessary  to  take  ofiT  large  branches  from  aged  trees,  use  a  chisel  or  saw,  and  afterwards 
smooth  the  wound  with  a  sharp  knife.  In  case  old  wood  is  to  be  cut  down  to  young 
shoots  springing  below,  to  make  the  separation  in  summer  will  be  of  more  advantage  to 
those  young  shoots,  though  it  is  not  a  common  practice,  on  account  of  the  liability  of 
many  stone-fhiit  beuers  to  exude  gum,  when  a  large  branch  is  lopped  in  the  growing 
season.  Observe  to  keep  the  stem  clear  from  all  lateral  shoots,  and  eradicate  all  suckers 
from  the  root. 

4113.  On  aged  trees  that  have  run  into  a  confusion  of  shoots  and  branches,  and  whoae 
,  spurs  have  become  clustered  and  crowded,  the  saw  and  the  knife  may  be  exercised  with 
-f^edom,  observing  to  cut  dean  avray  all  useless  spray,  rotten  stumps,  and  the  like  useless 

excresoances.     TUn  out  the  spurs  moderately  to  kt  the  air  cimilate  freely  among  the 
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leaves  and  fruit  in  the  summer  season,  and  to  admit  the  rays  of  the  sun,  so  as  to  give  the 
fruit  colour  and  flavour. 

41 14.  In  pruning  the  apple  tree  and  all  other  standard  trees,  Knight  observes,  the  poiniB 
of  the  external  branches  should  be  every  where  rendered  thin  and  pervious  to  the  light, 
so  that  the  internal  parts  of  the  tree  may  not  be  wholly  shaded  by  the  external  parts :  the 
light  should  penetrate  deeply  into  the  tree  on  every  side ;  but  not  any  where  through  it. 
When  the  pruner  has  judiciously  executed  his  work,  every  part  of  the  tree,  internal  as 
well  as  external,  will  be  productive  of  fruit ;  and  the  internal  part,  in  unfiivourable  seasons, 
will  rather  receive  protection  than  injury  from  the  external.  A  tree  thus  pruned  will  nob 
only  produce  much  more  fruit,  but  will  also  be  able  to  support  a  much  heavier  load  of  it, 
without  danger  of  being  broken :  for  any  given  weight  will  depress  the  branch,  not  simply 
in  proportion  to  its  quantity,  but  in  the  compound  proportion  of  its  quantity  and  of  its 
horizontal  distance  from  the  point  of  suspension,  by  a  mode  of  action  amilar  to  that  of  the 
weight  on  the  beam  of  the  steel-yard ;  and  hence  a  hundred  and  fifty  pounds,  suspended 
at  one  foot  in  distance  from  the  trunk,  will  depress  the  branch  which  supports  it  no  more 
than  ten  pounds,  at  fifteen  feet  in  distance,  woidd  do.  Every  tree  will,  therefore,  support 
a  larger  weight  of  fruit  without  danger  of  being  broken,  in  proportion  as  the  parts  of  such 
weight  are  made  to  approach  nearer  to  its  centre. 

4115.  IVhere  a  tree  is  stunted,  or  the  head  ill-shaped,  from  being  originally  badly  pruned 
or  barren,  from  having  overborne  itself,  or  from  constitutional  weakness,  the  most  expedl- 
lious  remedy  is  to  head  down  the  plant  to  within  three,  four,  or  five  eyes  (or  inches,  if  an 
old  tree),  of  the  top  of  the  stem,  in  order  to  furnish  it  with  a  new  head.  Hie  recovery  of 
a  languishing  tree,  if  not  too  old,  will  be  further  promoted  by  taking  it  up  at  the  same 
time,  and  pruning  the  roots ;  for  as,  on  the  one  hand,  the  depriving  too  luxuriant  a  trt» 
of  part  even  of  its  sound  healthy  roots  will  moderate  its  vigour ;  so,  on  the  other,  to  relieve  a 
stunted  or  sickly  tree  of  cankered  or  decayed  roots,  to  prune  the  extremities  qi(  sound 
roots,  and  especially  to  shorten  the  dangling  tap-roots  of  a  plant  affected  by  a  bad  sub- 
soil, are,  in  connection  with  heading  down,  or  very  short  pruning,  tlie  renovation  of  the 
soU,  and  draining,  the  most  availing  remedies  that  can  be  tried. 

♦Ufi.  A  tree  often  becomes  stunted  from  an  accumulation  of  moss,  which  afiects  the 
functions  of  the  bark,  and  renders  the  tree  unfruitful.  This  evil  is  to  be  removed  by 
scraping  the  stems  and  branches  of  an  old  tree ;  and  on  a  young  tree  a  hard  brush  will 
effect  the  purpose.  Wherever  the  bark  is  decayed  or  cracked,  Abercrombie  and  Forsyth 
direct  its  removal.  Lyon,  of  Edinburgh,  has  lately  carried  this  practice  to  so  great  a 
length  as  even  to  recommend  the  removal  of  part  of  the  bark  of  young  trees.  I^actical 
men,  in  general,  however,  confine  the  operation  to  cracked  bark,  which  nature  seems  to 
attempt  throwing  off;  and  the  effect  in  rendering  the  tree  more  fruitful  and  luxuriant  is 
acknowledged  by  Neill  in  his  Account  of  Scottish  Gardening  and  Orchards,  and  by  different 
writers  in  The  London  and  Caledonian  Horticultural  Transactions,  , 

41 17.  The  other  diseases  to  which  orchard  trees  are  sulffect  are  chiefly  the  canker,  gum, 
mildew,  and  blight,  which,  as  we  have  already  observed,  are  rather  to  be  prevented  by 
such  culture  as  will  induce  a  healthy  state,  than  to  be  remedied  by  topical  applications. 
Too  much  lime.  Sir  H.  Davy  thinks,  may  bring  on  the  canker,  and  if  so,  the  replacing  a 
part  of  such  soil  with  alluvial  or  vegetable  earth  would  be  of  service.  The  gum,  it  is 
said,  may  be  constitwAanal,  arising  from  offensive  matter  in  the  soil ;  or  local,  arising  from 
external  injury.  In  the  former  case,  improve  the  soil ;  in  the  latter,  apply  the  knife.  The 
mildew,  it  is  observed  by  T.  A.  Knight  and  Abercrombie,  **  may  be  easily  subdued  at  its 
appearance,  by  scattering  flour  of  sulphur  upon  the  infected  parts."  As  this  disease  is  now 
generally  considered  the  growth  of  parasitical  fungi,  Uie  above  remedy  is  likely  to  succeed. 
For  caterpillars  and  other  insects  in  spring,  For^th  recommends  burning  rotten  wood, 
weeds,  potato-hulm,  wet  straw,  &c.,  on  the  windward  side  of  th^  trees  when  they  are  in 
blossom.  He  also  recommends  washing  the  stems  and  branches  of  all  orchard  trees  with 
a  mixture  of  "fresh  covMiung  with  urine  and  soap-suds,  as  a  whitewasher  would  wash 
the  ceiling  or  walls  of  a  room."  The  promised  advantages  are,  destruction  of  insects 
and  **  fine  bark ;"  more  especially,  he  adds^  "  when  you  see  it  necessary  to  take  all  the 
outer  bark  off." 

4118.  fFith  the  Herefordshire  orchardisU  pruning  is  not  in  general  use;  the  most  ap- 
proved  method  is  that  of  rendering  thin  and  pervious  to  the  light  the  points  of  the  external 
branches,  so  that  the  internal  branches  of  the  tree  may  not  be  wholly  shaded  by  the  external 
parts.  Large  branches  should  rarely  or  never  be  amputated.  The  instrument  generally 
used  for  the  purpose  of  pruning  is  a  strong  flat  chisel,  fixed  to  a  handle  six  feet  or  more 
in  length,  having  a  sharp  edge  on  one  of  ita  sides  and  a  hook  on  the  other.  {Knig]U*s 
Treatise  on  the  Apple  and  Pear. ) 

4119.  The  culture  of  the  sod  among  orchard  trees  is  always  attended  with  advantage; 
though  it  can  so  seldom  be  properly  conducted  in  farm  orchards,  that  in  most  cases  it  is 
better  to  lay  them  down  with  grass  seeds  for  pasture.  To  plough  between  the  trees  and 
take  corn  crops,  esven  if  manure  is  regularly  given,  cannot  be  any  great  advantage,  unless 
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A  ndiu8  of  six  or  cigbt  feet  is  left  round  each  tree.  If  such  a  space  is  left,  and  yearly 
dug  but  not  cropped,  the  trees  will  thrive  well ;  and  a  ridge  between  each  two  rows  may 
be  sown  with  com.  The  greater  number  of  orchards  in  Herefordshire  and  Gloucester- 
shire are  under  pasture ;  but  the  most  productive  are  those  trees  grown  in  hop  groimds. 
In  Kent,  in  some  instances,  the  interspaces  of  young  orchards  are  occupied  by  hops,  in 
others  by  filberts,  and  in  grown  orchards  the  latter  are  sometimes  seen.  Some  old 
orchards  are  likewise  in  permanent  sward,  others  under  arable  or  garden  crops,  and  some 
in  saintfoin,  while  others  are  in  lucem.  In  all  cases  where  the  subsoil  is  moist,  or  other- 
wise unfavourable,  the  ground  of  an  orchard  should  neither  be  dug  nor  ploughed,  in  order 
not  to  prevent  the  roots  from  spreading  themselves  immediately  under  the  surface.  The 
effect  of  repeatedly  stirring  the  surface  to  six  or  eight  inches  or  more  in  depth  is  to  cause 
the  roots  to  descend.  In  all  soils,  this  descent,  by  furnishing  them  more  abundantly  with 
moisture,  tends  to  prolong  the  growth,  and  prevent  tlie  ripening  of  the  wood  and  the 
formation  of  blossom  buds ;  but,  in  tlie  case  of  noxious  subsoils,  it  brings  on  canker  and 
other  diseases.  Tliis  is  the  reason  why  standard  fruit-trees  in  kitchen  gardens  are  gene- 
rally less  productive  than  in  grass  orchards :  the  productive  trees  in  certain  hop-grounds 
in  Kent  and  other  counties  may  seem  an  exception ;  but  they  are  not  sO)  the  subsoil  in 
tliese  cases  being  good  and  dry. 

Sect.  IV.      Gathering  and  Keqnng  of  Orchard  Fruit* 

4120.  The  gathering  of  orchard  fruity  and  especially  apples,  should  be  performed  in 
such  a  manner  as  not  to  damage  the  branches,  or  break  off  the  fruit  spurs  or  buds.  Too 
frequently  the  friiit  is  allowed  to  drop,  or  it  is  beat  and  bruised  by  shaking  the  tree  and 
using  long  poles,  &c.  Nicol  directs  that  it  should  never  be  allowed  to  drop  of  itself,  nor 
should  it  be  shaken  down,  but  should  be  pulled  by  the  hand.  This  may  be  thought  too 
troublesome  a  method ;  but  every  body  knows  that  bruised  fruit  will  not  keep,  nor  will  it 
bring  a  full  price.  The  expense  of  gathering,  therefore,  may  be  more  than  defrayed,  if 
carefully  done,  by  saving  the  fruit  from  blemish. 

4121.  With  regard  to  the  keeping  of  kernel  fruith  the  old  practice,  which  is  recommended 
by  Marshal  and  Forsyth,  commences  witn  sweating,  though  Nicol  and  other  modem 
gardeners  omit  this  process.  It  is  evident  from  the  general  practice  of  both  commercial 
and  private  gardeners,  that  sweating  fruit  is  not  essential  to  its  keeping,  though  some 
persons  continue  to  allege  that,  in  consequence  of  that  operation,  it  keeps  better.  Marshal, 
the  author  of  An  Introduction  to  Gardening,  observes,  that  those  fruits  which  con- 
tinue long  for  use  should  be  suffered  to  hang  late,  even  to  November,  if  the  frost  will 
permit ;  for  they  must  be  well  ripened  or  they  will  shrink.  Lay  them  in  heaps  till  they 
have  sweated  a  few  days,  when  they  must  be  wiped  dry.  Let  them  then  lie  singly,  or  at 
least  thinly,  for  about  a  fortnight,  and  be  again  wiped,  and  immediately  packed  in  boxes 
and  hampers,  lined  with  double  or  treble  sheets  of  paper.  Place  them  gently  in,  and 
cover  them  close,  so  as  to  keep  air  out  as  much  as  possible.  Preserve  them  fh>m  frost 
through  the  winter :  never  use  hay  for  the  purpose.  Kernel  fruits  and  nuts  keep  no 
where  better  than  when  mixed  and  covered  with  sand  in  a  dry  cool  cellar,  in  the  manner 
of  potatoes.  Buried  in  pits  well  protected  from  moisture,  russets  have  been  found  to 
keep  perfectly  fresh  a  year  from  the  time  of  their  being  gathered.  The  keeping  of  cider 
fruits  is  not  approved  of,  it  being  found  best  to  crush  them  after  they  have  b^n  thinly 
spread  for  a  few  days  on  a  dry  boarded  floor.  Many  of  the  Herefordshire  growers  carry 
them  direct  from  the  tree  to  the  crushing-mill. 

Sect.  V.    Manufacture  of  Cider  and  Perry. 

4122.  Cider  is  commonli/i  manufactured  by  the  grower  of  the  fruit,  though  it  would  cer- 
tainly be  better  for  the  public  if  it  were  made  a  distinct  branch  of  business  like  brewing 
or  distilling.  "  The  true  way  to  have  excellent  cider,"  Marshal  observes,  "  is  to  dispose 
of  the  fruit  to  professional  cider  makers.  The  principal  part  of  the  prime  cider  sold  in 
London  and  elsewhere  is  manufactured  by  professional  men;  by  men  who  make  a 
business  of  manufacturing  and  rectifying  dder,  even  as  distillers,  rectifiers  of  spirit,  and 
brewers  follow  their  businesses  or  professions,  and  like  them  too  conduct  their  operationsy 
more  or  less,  on  scientific  principles.**  (Rev.  ofJgr,  Rep.  vol.  ii.  p.  294.)  It  is  allowed 
on  all  hands  that  the  operation  is  performed  in  a  most  sfovenly  maimer  by  the  fiurmcTy 
and  tliat  it  is  very  difficult  to  procure  this  liquor  in  good  quality.  Tlie  operation  of 
cider-making  is  as  simple  as  that  of  wine-making  or  brewing,  and  will  be  p^ectly  uiw 
derstood  from  the  following  directions,  chiefly  drawn  from  the  treatises  of  Crocker  and 
Knight;  so  that  any  person  possessing  an  orchard,  or  a  few  hedge-row  fruit  trees,  may 
make  a  supply  for  his  own  use.  The  first  business  consists  of  gathering  and  preparing 
the  fruit ;  the  second,  of  grinding  and  pressing ;  and  the  last,  of  fermenting  and.bottling. 

4 123.  In  gathering  cider  apples,  care  should  be  taken  that  they  are  thoroughly  ripe 
before  they  are  taken  from  the  tree ;  otherwise  the  dder  will  be  of  a  rough,  harsh  ttrntB, 
in  spite  of  all  the  endeeTours  of  the  operator.     It  is  obeerred  by  Crocker,  in  his  Imct 


on  T^  ytrt  ofMiJd^  cmd  Managt^  XMcrt  tljat  the  motl  certain  iiidio|ti<nB  of  the- ripe- 
n^  offlppk-^  are  ttie  fragnince  of  their  smi^tl,  and  their  spf?nian^)Oi|Bly  drqppiti^^fixtti 
the  irees^  'When  they  fljij  in  this  state  of  nmtiim>%>u  a  dry  dayi  the  limbs  <iiiiqry  be 
snys,  hif  slightly  iUiaken,  and  partljf  disburdened  of  tJieir  golden  stojc ;  Ihua  takitiff^iioh 
dp^ldiv  only  m  are  ripe,  and  Itiaving  the,  unripe  bngei:  on  the  tn^  .that.  tKty  tnaji  ako 
o^fiufrc  a  due  degree  of  maturity,  ft  may  i^ot^  h^  thinks,  be  amiss  10  make  thiee^^BtfM*- 
T^j^  of  the  cTop^  keeping  t^h  bj  itself.  The  latter  gatljering,  m  «eU  m  wmAMIm, 
€a.ti^  however^  only  tie  employed  In  majdng  inferior  cider :  the  jirime  cider  muit  betdi^wm 
Trom  tht  funner  gatiierings.  .  ■<  .  i-.       m^ 

]  .4124*  Onihi^  proper  tah-iun  nffii^kt,  orjatiier  on  thdf  proper  ,»epi»twn^  the  meik 
j>r^9^tcr  wjU  always  greatly  depend.  TUcKe  wht^e  rintU  and  pWp.tfe  tinged  nfli 
green,  or  red  nitbout  any  mixture  of  yellow,  as  that  colour  will  disaf^p^v .id/the ifint 
itages  of  ftjrmentation,  should  be  can'fuUy  kept  apart  from  such  as  are  yeflo«V  or  yetlow 
Intermijcd  with  rod.  The  latter  kiuda,  whp^h  sU?idd  teinalu  on  >tlie/«neQir!dU<ripe 
enobgh  to  fall  without  being  mucli  sJial^enf  are  alone  capahle  ofwiiiiikiii(g  fine  Afden 
£aeh  kind  *»hould  be  collected  K^parMely,  as  noticed  above^  and  kept  till  it  becomet 
perfectly  mellow.  For  tlib  purjipse,  in  the  conimon  practice  of  Uie  oountry,  tliey  aM 
lllaced  in  hesip^  of  ten  inchesi  or  a  foot  thick,  and  exposed  ut  the  bhQi  auv^andkirein^inol 
being  ever  covered^  except  in  very  severe  Ixost^  ,  The  strf^n^^th  and  flavour  of  thetAitUn 
Hquor  are  increased  by  keeping  the  fruu  under  cover  some  time  before  it  is  gprodnd^ 
tjut  unless  a  iiitaation  can  l^e  aflorded  it,  in  wliick  it  in,  opposed  to.f^free  ouirent  of  air, 
and  wher«  it  can  K^  spread  very  thin,  it  is  apt  to  contract  an  unplefuant  smell,  which 
^'ill  much  aSl-ct  the  cider  produced  from  it.  Fe^r  farms  are  providedl  with  {draper 
(Milding^  for  tliis  purjioic  on  a  large  scale^  and  the  improvement  of  the  liquor  itiill  ntt 
nearly  pay  the  expen:^  of  erecting  them.  I|  may  rvasonnblj  bc^  suppoacd^  thati  mueH 
Vpatcr  is  ^Lj^orbed  by  the  fVuit  in  a  raiuy  jbco^ou  ;  but  the  quaniity  af  juice  .yielded  by 
iy;^,|p[yen  quantity  of  fruit  will  be  found,  to  diminisli  as  it  beoomes  more  Jtellow^  even 
in  very  wet  wither,  provided  it  be  ground  when  thoroughly  dry.  The  adTantages  therea 
fore^  of  covering  the.  fruit  will  probably  be  much  less  than  may  at  first  sight  foe  expected; 
No  criterion  appears  to  be  know^,  by  whichtbe  most,  pvoyer.  point,  of  imatuiity)  in  the 
fn^^  can  be  ascertained  with  accuracy;  but  it  improves  as  long  as  it  continues  to  ac- 
quire a  deep^  sh|ide  of  yellqw.  Ead^  J|^^  should  "be  >e:^amined  4»rior  to  its  being 
ground,  ai^d  any  decayed  or  green  fn^t  carefully  takcQ  Kway.  .>  'The  cttpense  ofi  thi^ 
will  be  very  small,  and  will  be  amply  repaid))y  the  excellence  of  the  liqUor,  and  thewae 
with  which  too  great  a  degree  of  fermentation  may  be  prevented.  {CrockeT*\  In  Ireland 
a  mixture  of  every  sort  of  apple  is  considered,  as  producing  the  best  eider.  Apn>por-> 
iion  of  crabs  is  always  admitted.  "The  taste,  iny  consequence,  is  >  very  sour,  and  leav 
sweet  than  English  cider :  );»uVtliiB  is  m«tter  of  fancy ; .  and,  a  relish  fiw  rough  dder  onc^ 
acqi^red,  th^  sweet  kind,  Ipses  much  of  its  attractions  Owing  to  a  considerableadmixtar^ 
of  crabs,  the  Jri^h,  cider  Js.a^wnys  more  sour  than  the  English,  an4  this  .is  a  quidity, 
i^en  not  too  jvredominantx  for),,w|vcb.  it  is  valued  by  the? natives*?  ^  (Iiaf«f»M^*i  C>r. 
Dom.  Ecqn.)      ,  .    ^:        ,.  ...        7  .    1  '    '  ' 

'  4)^25.  Ingrind&ng,  the  fruit  shoi^ld  be.  so, reduced  that  tJierind  and  kernel  should  b^ 
scarcely  discermhle^.  Insuqh  a  complete  mixtoire,  it  seems  pitabaUe  thikt  new  elective 
attractions  will,  be  exeKt^,«fi4  compounds  ibrmed*  which  did  noC  exist  praViou^  to 
\hft.  fnut  beiffg  plaqsd  u^d^  the  roller,.  [Die  prooess  bf  slow  grinding,  with  freie  ao^Mi 
of  a^y  give^  the  jcider  good  qualities  it  did  not  possess  before,  probably  by  the  absorfktSon 
ofiP^Xg^n.  ,To  piffcure  verj  fine  .ciders  the  fruit  should  be  ground  aAd>  praised  im-' 
p^Tiec.tly„ i^d  ib»  pulp  spread. las  thin: as  possible^  exposed  to  the  air,  «nd  frequently 
tiurnp(i.i4unng  jtW^«tfr-fiw\iiouw»  to  obtain  as.  large  an  absorptidn  of  air  as  possible;' 
TJtiHi  pulp  should  he  ground  again»»  tend  the  liquor  Ibnnerly  expressed  added,  by  which ' 
t^e'liqHor.  will  acquive  an  iocreasei  of  strength  aihd  richness.  {Lwrdnet^s  Cych,  Dom. 
E^pn,)  ,r  ■•         .   '  I!    •  :    '  ■'  •  '■      •  '  ''♦• 

",  4 1 26.  Whether  the  pomnuige  shouldf  immedialefy  after  grmdiftgf  be  conmed  to  the  press, 
tl^ere  to  be  Ibrm/ed  int^a  kind  of  oakef-or  what  is  called  the  cheese ;  or  whether  it  should 
remain  some  time  in  that  state  before  pressing,  dderists  have  not  agreed.  Sonle  say  it 
slioi44  1^1  pressed  immediat^y  after  grinding;  others  conceive  it  bkat  to  sufi^  it  to 
.rampn  in  the  grinding  trough,  or  in  vat^  employed  fin*  the  purpose,  for  twenty-four 
hpurs,  .or  even  two  days^  that  it  may  acquire  not  only  41  redness  of  colour,  but  also  that 
it  m^y  form.ai^  extract  with  the  rind  and  kernels.  Both  extremes  are,  Crocker  thinks, 
wtopg.  .  There. is  an  .analogy,  he  says,  between  the  making  of  dder  from  apples,  and 
wifua^  from  gmpes }  r  and  the  method  which  the  wine-maker  pursued  ought  to  be  followed 
foStthadder-malier.  When  the  pulp  of  the  grapes  hsis  lain  soikne  tune  in  the  vats,  the 
v^Mg^r  thrvstaibts  hand  into  the  pulp,  and  takes  some  from  the  teiddle  of  the  mass ; 
ai«^.wb^  he  pefCflives,  by  the  smell,  tiuit  the  lusdous  swoetness  is  gone  off,  and  that  his 
noye^Bil^estwiwithfeaisl^ghti.piquaiicyy  he  imnsediat^  tarries  it  to  Che  press,  and  by  a 
ligbt  preafeiitv  espnesaea  his  fn«na>J«iclBJ«^*iI»likt  manii«r)%luni1d^^e  brd«iftt  d^termSinre'' 
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the  Ckbe'when  hit  {mlif'shUuki  be  cerrfe^  to  the  ptess.'  Ifhe  cArri^  it  linmedf^elvVrofn 
the  miil  to  the  pteU,  Me 'might  loee  Wie  sniair'advantegb  wMch  tnay  be  ^zi>ectc4/roin 
the  rind  end  kernels,  and  his  lli^r  might  be  of  lower  dolour  thiln  he'may'.wish.'  ^  If  he 
suffer  it  «o  lemein  tod  long  unpre9dbd;'he  ^11  find  t6'  \)ii  cost  that  the  acetoiu  ferment- 
ation will  come  oh  before' the  i4n6us  iri'perf<^6^ed,'  especially  in  the  early  part  of  ihe  cider« 
making'  season.  He^<wtlt  genetally'  find  that  His*  pulp  Is  in 'k  fit  itate  for  pi;^n^  in 
about  twvlT^fM*  ifxteen'hnira.  If  he  must  of  nece^ty'  keep  it  m  that  state  longer,  he 
will  find  »  sensible  heat  therein,  which  Wfll  'enrgender  k  piiemature  fei'mentatloo ;  ^an4 
he  must  not  delay  turning  it  over,  thereby  to  expose  the  middle  of  Hiie  mass  to  the^  in- 
fluence of  the  fltmosphere.  KnfgHTs  opinion  is,  however,  that  It  should  remain  twenty- 
four  hours  before  it  is  taken  to  the  press;  and  in  this  pinion  the  author  of  the  Art  of 
Cider  Makings  in  LardnertCydopadiat  Dofnestic  Economy,  vol.  i.  also  concurs.  ' 

4127.  Tke  pommage  being  earfied  to  the  pretti  and  a  square  cake  or  cheese  made  of  it, 
by  placing  very  clean  sweet  straw  or  reed  between'  the  various  layers  of  poiUmage ;  or 
by  putting  the  same  into  the  hair-cloths,  and  placing  diem  one'  on  another.  It  is  of 
importance  that  the  straw  or  weed  be  sweet,  and  perfectly  free  from  any  fustiness,  lest 
the  cider  be  impregnated  therewith.  Particular  care  ought  also  to  be  taken  to  keep 
hair-«loths  sweet,  1^  frequently  washing  and  drying,  or  the  ill  effects  of  their  a^dity 
will  be  communicated  to  the  cider.  To  this  cake  or  cheese,  after  standing  awhile,  a 
slight  pressure  is  at  first  4o  be  giten,  whidi  must  b^  gradually  increased  until  all  the 
must  or  juice  is  expreised ;  after  #hich,  this  juice  must  be  strained  through  a  coarse 
hair  sieve,  to  keep  back  its  gross  feculences,  and  be  put  into  proper  vessels.  "These 
vessels  may  be  either  open  vats  or  close  casks ;  but  as,  in  thcf  time  of  a  plentiful  crop 
of  apples,  a  number  of  open  vais  may  by  the  cfderist  be  considered  an  incumbrance  in 
bis  cider-rooms,  they  should  be  generally' carried  immediately  from. the  press  to  the 
cask.  Thus  far,  says  Crocker,  dder-making  is  a  mere  manual  operatloh,  periFbrmed  with 
very  little  skill  in  the  opertitor ;  but  here  it  Is  that  the  great  ai^t  of  making  good  eid^ 
commences ;  nature  soon  begins  to  work  a  wonderfVil  change  in  this  fcml-Iobking,  turbid* 
fulsome,  and  imwhol«som»nuid;  and,  by  the  process  of  fennctatation  alone,  converti  i^ 
into  a  wholesome,  vinous,  salubrious,  heartcheering  beverage. 

4128.  FermenUUien  is  an  internal  motion  of  the  parts  of  a  fermentible  body.  This 
motion,  in  the  present  case,  is  always  accompanied  irith  an  evident  'cft>uIlition,  the  bub- 
bles rising  to  the  surface,  and  there  forming  a  scum,  or  soft  and  s^ngy  crust,  over  the 
whole  liquor.  This  crust  is  firequently  rai^d  and  broken  by  the  air  as  it  disengages 
itself  from  the  liquor,  and  forces  its  way  through  it.  This  effect  continues  whilst  the 
fermentation  is  brisk,  but  at  last  gradually  ceases.  The  liquor  now  appears  tolerably 
clear  to  the  eye,  and  has  a  piquant  vinous  sharpness  upon  the  tongue.  If  in  this  state 
the  least  hissing  noise  be  heard  in  the  fermenting  liquor,  the  room  is  too  widm,  and 
atmospheric  air  must  be  let  in  at  the  doors  ana  at  the  windows.  Now,  continue* 
Crocker,  is  the  critical  moment  which  the  dderist  must  not  lose  sight  of;  for,  if  he 
would  have  a  strong,  generous,  and  pleasant  liquor,  all  further  sensible  fermentation 
must  be  stopped.  This  is  best  done  by  racking  off*  the  pure  part  into  open  vessels, 
which  must  be  placed  in  a  more  cool  situation  for  a  day  or  two ;  after  which  it  may 
again  be  barrelled,  and  placed  in  some  moderately  cool  situation  for  the  winter.  The 
Herefordshire  cider-farmers,  after  the  cider  has  perfected  its  vinous  feitnentation,  place 
their  casks  of  cider  in  open  ^eds  throughout  the  winter ;  and,  when  the  spring  advances, . 
give  the  last  racking,  and  then  cellar  it.  In  racking,  it  is  advisable  that  the  stream  from 
the  racking-cock  be  small,  and  that  the  reoeiring-tub  be  but  a  small  depth  below  the 
cock,  lest,  by  exciting  a  violent  motion  of  the  parts  of  the  liquor,  another  fermentation 
be  brought  up.  The  feculence  of  the  cider  may  be  strained  through  a  filtering-bag,  and 
placed  among  the  second-rate  ciders ;  but  by  no  means  should  it  be  returned  to  the 
prime  dder.  In  this  situation  the  cider  will,  in  course  of  time,  by  a  sort  of  insensible 
fermentation,  not  only  drop  the  remainder  of  its  gross  lees,  but  will  become  transparent, 
highly  vinous,  and  fragrant 

4129.  According  toJTmghtf  after  the  fermentation  has  ceased,  and  the  liquor  is  become 
clear  and  bright,  it  should  instantly  be  drawn  off^,and  not  suffered  on  any  account  again 
to  mingle  with  its  lees ;  for  these  possess  much  the  same  properties  as  yeast,  and  would 
inevitably  bring  on  a  second  fermentation.  The  best  eriterion  to  judge  of  the  proper 
moment  to  rack  off*  will  be  the  brightness  of  the  liquor ;  and  this  is  always  attended  with 
external  marks,  which  serve  as  gudes  to  the  dder-maker.  The  discharge  of  fixed  air, 
which  always  attends  the  progrsss  of  fermentation,  has  entirely  ceased  ;  and  a  thick  crust, 
formed  ot  fragments  of  the  reduced  pulp,  raised  by  the  buoyant  air  it  contains,  is  col- 
lected on  the  surface.  The  clear  liquor  being  drawn  ofif  into  another  cask,  the  lees  are 
put  into  small  bags,  similar  to  those  used  for  jellies :  through  these  whatever  liquor  the< 
lees  contain  gradiudly  filtrates,  becopung  perfectly  bright ;  and  it  is  then  returned  to  that 
in  the  cask,  in  which  it  has  the  effect,  in  aome  measure^  of  preventing  a  second  ferment* 
ation.     It  appears  to  have  undergone  a  considerable  change  in  the  process  of  filtrstion, 

Xx 


666 


PRACTICE'  OP  AGRICULTURE. 


Paut  III. 


I 


*  i. 


ji  J  III  II I  III  II  mil  III!  1  iiiiiiji  I II 


illliii 
1  111  II  I 

I  III  u  I 


ill  II 
III  II 

in  u 


III  .1  fill  I 

III  li  III!  I 

m  u  km  I 


mum  I A 


I  il  I  ^li  it  I  I  il  li  III  II  gill  I  htdui  j  li 


J    llllj4l4J  jjj  j^  jli  li  lllj  I  llgJJ44lM  II 


i  h  111  11  ii<|  k  p«ie|ll  I  li 

Lt  I J  ill  n  ml  j  iMIk  3  gg 


i 


11 
II 

I  il 


1 1 1 « . 
1 1J II 

III  II  I 


{   A 


I 

t  1?^    Si 


fe  II 


II  nil  Hi  II!  lilllillllilllilliliiVii 


I  li  1  III  II 1 1 11 II  ik  n  hit  1  i^iiiiii  II 


!d 


4   U 


s  1  &s  4^  g 


^4 


II 


S^???^Sg; 


him 


I 


I 


III 


.1^ 


I    §§!§ 


§  •§  §    •  •! 


§§ 


^4 


I  !. 


irffiii 


Si 


rir 


I! 

II 


£^ 


I 


■•f 


1 


ir 


i 


! 


i  tl  Ji 


III 


iiSiiiiniiiyiiiiii!! 


•iriW'    >6    «t^    aoa    6 


s    ss  ^:::SslsSo}  ss^sss  s  ^ssit^i^^i^^s  »  (;s^ 


Book  II. 


MACHINERY  FOR  CIDER  MAKING. 


675 


4136.  Terry  is  nianu£K;tiired  on  exactly  the  same  principles  as  cider.  The  pears 
should  not  be  quite  ripe,  and  the  admixture  of  some  wildings  will  add  much  to  the 
sprightliness  of  the  taste.  "  It  is  thought  by  some  to  resemble  champagne  more  tJian 
gooseberry  wine  does ;  and  it  is  said,  when  of  the  best  quality,  to  have  been  at  times 
sold  instead  of  champagne.**     {Lardner*s  Cyc.  Dom,  Econ.) 

4137.  Tlie  jtroduce  of  cider  or  perry  by  the  acre  can  only  be  guessed  at,  by  first  ascer- 
taining the  number  of  trees.  From  an  orchard  of  trees  in  full  bearing,  half  a  hogshead 
of  cider  may,  in  seasons  ordinarily  favourable,  be  expected  from  the  fruit  of  each  tree.  As 
the  number  of  trees  on  the  acre  varies  from  ten  to  forty,  the  quantity  of  cider  must  vary 
in  the  same  proportion,  that  is,  from  five  to  twenty  hogsheads.  Pear-trees,  in  equally 
good  bearing,  yield  fully  one  third  more  liquor ;  therefore,  although  (he  liquor  extracted 
from  pears  sells  at  a  lower  price  than  that  produced  from  apples,  yet  the  value  by  the 
acre,  when  the  number  of  trees  is  the  same,  is  nearly  on  a  par. 

Skct.  VI.     Machinery  and  Utensils  necessary  for  Cider-making* 

4138.  The  machinery  of  the  common  ciderist  includes  the  mill-house,  mill,  press,  cloih, 
vat,  and  cask,  with  their  appurtenances. 

4139.  Marshal,  in  The  Rural  Economy  of  Gloucestershire^  remarks,  that  a  mill-house, 
on  an  orchard-farm,  is  as  necessary  as  a  bam.  It  is  generally  one  end  of  an  out-build- 
ing, or  perhaps  an  open  shed,  under  which  straw  or  small  implements  are  occasionally 
laid  up.  The  smallest  dimensions,  to  render  it  any  way  convenient,  are  twenty-four  feet 
by  twenty ;  a  floor  thrown  over  it,  at  seven  feet  high ;  a  door  in  the  middle  of  the 
front,  and  a  window  opposite ;  with  the  mill  on  one  side,  the  press  on  the  other  side,  of  the 
window,  as  much  room  being  left  in  front,  towards  the  door,  for  fruit  and  utensils,  as  the 
nature  of  the  mill  and  the  press  will  allow.  The  utensils  belonging  to  a  mill-house  are 
few :  the  fruit  is  brought  in  carts  or  baskets,  and  the  liquor  carried  out  in  pails. 

4140.  Of  the  common  cider-mill  there  are  tereral  yarietief,  formed  on  the  prindplet  of  the  but. 
mUUofunneny  Theciicleenctosed  by  the  trough  u  in  I>eTon«hiregeoermIly  in  oneiliTlilon  (Jig.  60S.},snd 


is  lometlmet  diyided  into  conpartnent*  for  containing  di Arent  varietiec  of  the  same  tnxit  (Jig.  (XiS.)  The 
sise  of  the  runner  varies  ttoax  two  and  a  half  to  four  and  a  half  feet  in  diameter,  and  IVoin  nine  to  twelve 
^  _  inchet  in  thickneM ;  which  in  general  is  equal,  like 


that  of  a  grindstone,  not  varying,  like  that  of  a  mill- 
stone :  the  weight  one  or  two  tons.  The  bottom  of 
the  chace  is  somewhat  wider  than  the  runner,  that 
this  may  run  firecly.  The  inner  side  rises  perpen. 
dicularly,  but  the  outer  side  spreads,  so  as  to  make 
the  top  of  the  trough  some  six  or  eight  inches  wider 
than  toe  bottom,  to  give  freedom  to  the  runner,  and 
f^  room  to  scatter  in  the  fruit,  stir  it  up  while  grinding, 
"~  and  take  out  the  ground  matter.  The  depth  is  nine 
or  ten  inches.  The  outer  rim  of  the  trough  is  three 
or  fbur  inches  wide;  and  the  diameter  of  the  inner  circle,  which  the  trough  circumscribes,  from 
Ibur  and  a  half  to  five  feet,  according  to  the  size  of  the  mill.  This  is  sometimes  raisrd  by  a  table  of 
thick  plank  fixed  wpon  the  atone,  with  a  curb  of  wood,  lessening  to  an  angle,  fixed  upon  the  circumference 
of  the  trough,  making  the  whote  depth  of  the  trough  about  equal  to  iU  width  at  the  bottom.  I'his  lessens 
the  quantity  of  the  stone;  and  the  plank  upon  tbe  centre  answers  other  purposes.  'Ihe  entire  bed  of  a 
middle-sised  min  is  about  nine  feet ;  some  are  ten,  and  some  few  twelve,  in  diameter  ;  the  whole  being 
cooipused  of  two,  three,  or  four  stones,  cramped  together  as  one;  and  worked,  or  at  least  finished,  after 
they  are  cramped  together,  llie  best  stones  are  raised  in  the  Forest  of  Dean :  they  are  mostly  a  dark, 
reddish  gritstone  (non^calcareous).  working  with  sufficient  freedom,  yet  tufifciently  hard  for  this  intention. 
The  bed  of  the  mill  is  formed,  and  the  trough  partly  hollowed,  at  the  quarry,  leaving  a  ttw  inches  at  the 
edge  of  each  stone  uncut  out,  as  a  bond  to  prevent  iU  breaking  in  carriage.  Much  depends  on  the  quality 
of  the  stone.  It  ought  not  to  be  calcareous,  in  whole  or  in  part,  as  the  acid  of  the  liquor  would  corrode 
it  Some  of  the  Herefordshire  stones  have  calcareous  pebbles  in  them,  which  being  of  course  dissolved 
leave  holes  in  the  stone.  Nor  should  it  be  such  as  wUl  communicate  a  disagreeable  Unge  to  the  hquor. 
A  clean-grained  grindstone  grit  is  the  fittest  for  the  purpose.  ^    ^ 

4141.  T*e  nmmer,  as  it  has  been  seen  (Jig.  60S.),  is  moved  by  means  of  an  axle  passing  through  the 
centre,  with  a  long  arm,  reaching  without  the  bed  of  the  mill,  for  a  horse  to  draw  by ;  and  with  a  short 
one  psMing  to  an  upright  swivel,  turning  upon  a  pivot,  in  the  centre  of  the  stone,  and  steadied  at  the 
top,  by  entering  a  bearing  of  the  floor  above.  An  iron  bolt  with  a  large  head,  passes  through  an  eye  in 
the  lower  part  of  the  iwivel,  into  the  end  of  the  inner  arm  of  the  axis.  Thus  the  requuite  double  motion 
is  obtained,  and  the  stane  kept  perfectiy  upright  (which  it  ought  to  be)  with  great  simplicity,  and  without 
strcn  to  any  part  of  the  machine  This  Is  the  ordinary  method  of  hanging  the  runner.  There  is  a  more 
complez  war  of  doing  it,  but  Marshal  says  he  sees  no  advanUge  arising  from  it.  There  are  some  miUs, 
It  seems,  with  two  mancrs,  one  opposite  the  other.    On  the  inner  arm  of  the  aaU,  about  a  foot  from  tbe 
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it .  .f 
mnner,  ii  Axed  (or  migbt  to  be,  though  it  U  frequently  wanting)  «  cogged  whed  working  m  «  circle  of 
<mgs»  flxed  upon  the  bed  of  the  mill 


diameter  of  the  ring  of  cogs,  by  the  distance  of  the  wheel  from  the  centre  of  motion.  The  use  of  cog 
wheds  is  to  prevent  the  runner  from  sliding,  to  which  it  is  liable  when  the  mill  is  Aill ;  the  nBattcr,  when 
nearly  ground,  rising  up  in  a  body  before  the  stone  Besides,  by  assisting  the  rotatory  motion  of  the 
stone,  it  renders  the  wort  more  easy  to  the  horse  These  wheels  require  to  be  made  wiui. great  exact, 
neu  i  and  in  a  country  where  carpenters  are  unaccustomed  to  them,  a  millwright  should  be  employed  in 
flxiniff  them.  Tlie  mill  is  placed  so  as  to  leave  a  horse-path,  about  three  feet  wide,  t)etween  the  bed 
and  the  walls ;  so  that  a  moderately  sised  milt,  with  its  horse-path,  takes  up  a  space  of  fourteen  or  fifteen 
feet  every  way. 
414&  A  cider-mm  in  we  in  the  etmth  qf  France  [Jig.  604.)  Is  worked  on  a  drcuUr  platform  of  boards, 

andinrtead  of  stone  the  wheel  or  conieaf  Toller  <a)  is  of 
cast-iron.  The  fruit  is  spread  thinly  over  the  platform, 
and  the  roller  moved  round  by  one  man  or  a  woDnin. 
From  the  roller's  covering  more  breadth  than  the  narrow 
bark  wheels  in  use  in  England,  more  £n>it  is  crushed  in 
a  short  time  by  this  sort  of  mill  than  would  at  first 
sight  be  supposed 

4144^  An  eligible  detcHpHon  of  mill,  where  rcidef  is 
onW  made  for  private  use,  consists  of  a  pair  of  fluted 
rolien  working  into  each  other.  These  rollers  ar«  of 
cast-iron,  hollow,  about  nine  inches  in  diameter,  with 
flutes  or  teeth,  about  an  inch  wide,  and  nearly  as  much 
deep.  In  general  they  are  workeo  by  hand,  two  men 
working  against  each  other.  Between  these  the  fiiHt 
twice;  the  roUers  being  fint  aet  wide  to  break 


passes  twice;  tne  rouers  being  fint  aet  wide  to  break 
it  into  fragments,  and  afterwards  doser  to  reduce 
r  the  Utter  being  of  essentlAl  ulk  in  making  hlgft. 


the  fragments  and  the  seeds,  the  bniUing  of  the  Utter  being 
flavoured  cider. 

4145.  The  apple^mitt  is  an  iron  machine  Where  iron-mills  have  been  tried,  this  metal  has  been  found 
to  be  soluble  in  the  add  of  apples,  to  which  it  communicates  a  brown  colour  and  an  unpleasant  taste 
No  combination  has  been  ascertained  to  take  place  between  this  add  and  lead ;  but  as  the  calx  of  tfaU 
metal  readily  dissolves  in,  and  communicates  an  extremely  poisonous  quality  to,  the  acetous  Juice  of  the 
anple,  tt  shouM  never  be  suffered  to  come  into  conUct  with  the  fruit  or  liquor.  (Kw'gki  on  the  Apple  and 
Pear.)  In  Irdand  the  dder-miU  is  composed  of  two  horizontal  wooden  cylinders,  covered  with  studs  *or 
iron  hke  an  oigan  barrel  These  work  mto  each  other  and  crush  the  apples,  which  are  afterwards  beat 
in  a  vessel  with  wooden  pestles. 

414&  rie  eiderjjpreu  in  Herefordshire  is  a  modification  of  the  common  screw.presa.  In  Ireland  tile 
press  bears  a  considerable  resembUnce  to  the  common  wine-prcsses  of  France,  that  bdng  eflteted  bv  a 
long  lever  which  in  England  is  effhcted  by  a  screw.  It  will  save  some  subsequent  trouble  if,  in  pressing 
oat  the  Juice,  the  action  of  the  press  be  applied  gradually,  and  very  slowly  increased.  In  this  way  the 
Juices,  at  first  running  muddy,  will  at  length  come  off  perfocuy  transparent  (Lardner's  Cgdo.  Dom.  ^on.) 

4147.  Cider  cloths  are  used  for  containing  the  pommage  in  order  to  its  being  pressed. 
They  are  usually  made  of  coimnon  hair-cloth ;  but  such  as  is  rather  close  in  its  texture 
is  the  best  The  size  is  generally  about  four  feet  square ;  and  they  hold  about  two  or 
three  bushels,  or  as  much  as  the  mill  can  grind  at  once :  and  these  are  heaped  over  each 
other  till  the  press  is  fulL  The  larger  presses  will  hold  from  eight  to  fifteen  bags,  which 
yield  from  one  to  two  hundred  gallons  of  liquor,  according  to  the  largeness  c^  what  is 
termed  the  cheese.  To  perform  the  work  neatly,  it  is  necessary  to  have  two  sets  of  these 
bags :  for  they  clog  and  fur  in  pressing,  and  consequently  become  unfit  for  use  till  they 
have  been  washed  and  dried ;  so  that,  while  this  is  doing,  either  the  press  must  stand 
still  or  another  set  be  ready  to  employ  it.  But  some,  instead  of  hair  bags,  lay  long 
straw  under  the  pommage,  the  ends  of  which  they  turn  up  over,  it ;  then  cover  the 
pommage  entirely  vnth  fresh  clean  straw,  upon  which  they  spread  another  layer  of 
pommage,  and  so  on  alternately,  till  the  press  is  full.  Either  of  the  methods  wUl  do ; 
but  those  who  are  desirous  of  doing  the  work  in  the  neatest  and  best  manner  generally 
use  bags. 

4148.  The  cider-vat  is  a  vessel  made  for  the  purpose  of  receiving  the  pommage,  or  the 
cider  before  it  is  racked  off  into  the  cask.  Vessels  of  this  kind  should  be  made  of  wood, 
as  where  lead  is  employed  it  is  liable  to  be  corroded  by  the  malic  add. 

^  4149.  Cider  ca$k$,  when  new,  though  the  wood  be  eyer  so  well  seasoned,  are  apt  to 
give  a  disagreeable  relish,  unites  due  caution  -be  used  before-hand.  Frequent  scalding 
with  hot  water,  into  which  some  handfuls  of  salt  have  been  first  thrown,  or  with  water 
in  which  some  of  the  pommage  has  been  boiled,  and  washing  afterwards  with  cider,  are 
the  usual  remedies  against  this  evil,  and  seldom  fail  of  removing  it  effectually.  Of  old 
casks,  beer-vessels  are  the  worst,  as  they  always  spoil  cider ;  and,  in  retiun,  dder-caska 
infallibly  spoil  beer.  Wine  and  brandy  casks  do  very  well,  provided  the  tartar  adhering 
to  their  sides  be  carefrilly  scraped  off,  and  they  are  well  scalded. 


Chap.  XI. 

Leafing  out  qf  Farm  and  other  CtdturaUe  Lands, 

4150.  The  farfning  lands  cf  an  estate  are  In  general  the  grand  source  of  its  annual 
rental.  The^  demesne  lands  are  chiefly  for  enjoyment ;  the  roads  afibrd  no  £rect  in* 
come ;  the  villages,  manufactories^  commoidy  the  mines  and  fisheries,  and  often  also- 
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the  woods,  yield  no  Income  of  consequence ;  but  there  remain  the  lands  to  be  let  out  to 
the  professional  faradef,  market-gardener,  nvMB^ftatoktuwad  cottagers :  irom  these  the 
landloffd  generally  derives  his  principal  return  for  the  capital  laid  out  on  the  estate. 
Having  therefore  disposed  of  all  the  other  parts  of  the  territory,  it  remains  only  to 
arrange  the  fiuming  or  culturable  lands  in  farms  of  different  characters  and  sixes,  in 
cottage  lands,  gardens,  or  orchard  grounds :  these  may  be  considered  in  r^ard  to  their 
extent  and  arrangement. 

Sect.  I.     Extent  or  Sue  of  Farm  and  Cottage  LandM, 

*'  4151.  Tlte  proper  axe  cfjarrnh  or  of  hmd  to  be  let  in  any  way,  must  necessarily  be 
fiiat  which  best  suits  the  markets :  not  altogether  the  market  of  tiie  moment,  for  there 
may  be  a  run  for  large  or  for  small  fivms*;  but  ffifr^agparket  on  an  average  of  years, 
times,  and  circumstances.  ^  . 

4 1 52.  The  enlargement  or  diminution  offtirmt  can  proce^o^y  for  a  time,  and  tp  a  limited 
extent.  The  interest  of  the  landlord,  which  gave  the  first  impiUse,  is  ever  vigilant  to  check 
its  progress,  when  it  b  attempted  to  carry  the  measure  beyond  due  bounds.  It  is  in  thb 
that  the  security  of  the  public  consists,  if  it  were  ever  possible  that  the  public  interest 
should  be  endangered  by  the  enlargement  of  farms.  Accordingly,  in  nfost  of  our  coun- 
ties, a  few  tenants,  of  superior  knowledge  nnd  aapiiat^  have  been  seen  to  hold  consider- 
able tracts  of  land,  which,  after  a  few  years,  were  divided  into  a  number  of  separate 
farms.  The  practice  of  these  men  is  a  lesson  to  their  neighbours ;  and  their  success  never 
fails  to  bring  forward,  at  the  expiration  of  their  leases,  a  number  of  competitors.  When- 
ever skill  and  capital  come  to  be  generally  dMuaed,  •  there  can  be  few  instances  of  very 
large  fSuma,  if  a  fair  competition  be  permitted.  No  individual,  whatever  may  be  his 
fortune  and  abilities,  can  then  pay  so  high  a  rent  for  several  farms,  each  of  them  of  such 
«  sise  as  to  give  full  room  for  the  use  of  machinery,  and  other  economical  arrangements, 
as  can  be  got  from  separate  tenants.  The  impossibility  of  exercising  that  vigilant  super- 
intendence^ which  is  so  indispensable  in  agricultural  concerns,  cannot  long  be  compen- 
sated by  any  advantages  which  a  great  farmer  may  possess.  His  operations  cannot  be 
brought  together  to  one  spot,  like  those  of  the  manufacturer ;  the  materiab  on  which  he 
works  are  seldom  in  the  same  state  for  a  few  days,  and  his  instruments,  animated  and 
mechanical,  are  exposed  to  a  great  many  accidents,  which  his  judgment  and  experience 
must  be  called  forth  instantly  to  repair. 

4153.  If  ve  examine  the  various  nxet  offirmt  m  those  dietncU  where  the  fiuut  perfkd 
freedom  exitU,  and  the  best  management  prevails,  we  shall  find  them  determined,  vrith 
few  exceptions,  by  the  degree  of  superintendence  which  they  require.  Hence,  pastoral 
farms  are  the  largest ;  next,  such  as  are  composed  both  of  graxing  and  tillage  lands ; 

.then  such  rich  soils  as  carry  cultivated  crops  every  year;  and,  finally,  the  forms  near 
large. towns,  where  the  grower  of  corn  gradually  gives  way  to  the  market  gardener,  cul- 
tivating his  little  spot  by  manual  labour.  The  hUls  of  the  south  of  Scotland  are  distri^ 
buted  into  farms  of  the  first  class ;  the  counties  of  Berwick  and  Roxburgh  into  those 
ef  the  second ;  and  the  smaller  fiurms  of  the  Lothians  and  of  the  Carse  of  Gowrie, 
where  there  seems  to  be  no  want  of  capital  for  the  management  of  large  farmS|  are  a 
aufiicient  proof  of  the  general  principle  which  detennines  the  sixe  of  farms.  (Sup. 
Bmt0c*  Brit,  art.  4gv».) 

SxcT.  II.    Leiying  out  Farmt  amd  Farmeriet* 

4154.  7!&tf  arrangement  ef  faerme  naturally  divides  itself  into  whatever  rdates  to  the 
/arroery  or  home-sUll,  and  wbat  relates  to  the  arrangement  of  the  fields,  roads,  fences, 

<,  and  water-courses.  In  a  country  like  Britain,  long  under  cultivation,  it  is  but  seldom 
that  these  can  be  brought  completely  under  the  control  of  the  improver;  but  cases 
occur  where  this  may.  be  done  without  restraint,  as  in  the  enclosure  of  large  commona ; 
and  in  Ireland  and  the  highlands  of  Scotland  the  opportunities  are  frequent 

SuBsxcT.  1.     SUtuaivm  and  Arrangement  of  the  Farmery, 

4155.  The  general  prinaples  of  designing  farmeries  and  cottages  having  been  already 
treated  of:  we  have  in  this  place  chiefly  to  apply  them  to  particular  cases.  Though 
the  majority  of  farms  may  be  described  as  of  mixed  culture,  yet  there  are  a  number 
which  are  almost  exclusively  devoted  to  pasture,  as  mountain  farms ;  to  meadow  culture^ 
as  irrigated  or  overflown  lands,  lands  in  particular  situations,  as  in  fenny  districts,  and 
those  situated  on  the  borders  of  some  description  of  riven :  there  are  others  in  which 
peculiar  crops  are  chiefly  raised,  as  in  the  case  of  the  ho^  and  seed  farms  of  Kent,  Essex, 
and  Surrey.  All  these  require  a  somewhat  different  kind  and  extent  of  accommodation 
in  the  fhrm  buildings. 

4156.  The  regntisiies  fof  afarmmy  common  to  most  characters  rf  farms  are,  a  central 
■tnatlon,  neither  too  high  nor  too  low,  shelter,  water,  exposure  to  the  south  or  soutb- 

Xz  3 


^8  PRACTICE  OF  AGRICULTURE.  Pabt  III. 

east,  in  preference  to  other  points ;  a  level  or  flat  area  of  sufficient  extent  for  the  build- 
ings, yards,  and  gardens ;  grass-land  sufficient  for  one  small  enclosure  or  more ;  and 
suitable  outlets  to  the  different  parts  of  the  &rra,  and  to  public  roads  and  markets. 

4157.  Some  of  these  requisUes  may  be  supplied  in/  art,  as  shelter,  by  plantations;  water, 
by  wells  and  ponds ;  a  flat,  by  levelling ;  and  grass-lands,  by  culture:  the  direction  of 
the  roads  depends  entirely  on  the  designer.  But  in  some  cases  the  situation  of  the 
farmery  cannot  be  rendered  central,  as  it  frequently  happens  in  the  fenny  districts  of 
Cambridgeshire,  where  danger  might  be  incurred  from  extraordinary  floods ;  and  in  the 
case  of  mountainous  sheep  farms,  where  a  central  situation  might  be  so  elevated  as  to 
be  deprived  of  most  of  the  other  requisites.  Still,  even  in  these  cases,  the  general  re- 
quisites ought  to  be  attained  as  far  as  practicable ;  and  there  are  degrees  of  attainment,  as 
to  a  central  situation,  to  be  arrived  at  even  among  fens  and  mountains. 

4158.  Excellent  examples  of  different  descriptions  of  farmeries  are  to  be  foimd  in  Ber- 
wickshire, Northumberland,  East  Lothian,  and  on  the  Marquis  of  Stafford's  estates  in 
Shropshire,  Staffordshire,  and  Sutherland.  Besides  a  great  number  of  cottages  and 
farmeries  of  different  descriptions,  thirty-seven  new  farmeries  have  been  erected  by  the 
Marquis  of  Stafford  in  Shropshire  alone.  Loch,  Lord  Stafford's  agent,  in  describing  these 
{Account  <^  Improvements  on  the  M.  of  Stafford*  s  Estates,  ^c),  states,  that  "much  attention 
and  consideration  have  been  given  to  the  plans  of  these  buildings,  with  the  view  of  com- 
bining as  many  advantages  as  possible,  and  of  arranging  the  different  parts  in  such  a 
way  as  to  save  the  time  of  the  tenant  and  his  people,  and  in  order  that  their  extent 
might  be  reduced  to  the  least  size  practicable,  securing  at  the  same  time  the  accommo- 
dation required.  The  most  approved  plans  in  both  ends  of  the  island  were  consulted, 
and  a  gradual  improvement  has  been  made  on  tliem.  The  latter  ones  combine  the  ad- 
vantages of  the  English  and  Scotch  buildings,  avoiding,  it  is  hoped,  their  respective 
defects.  To  almost  every  one  of  these  homesteads  is  attached  a  threshing  machine, 
constructed  on  the  best  principles :  wherever  water  could  be  obtained,  that  has  been 
made  use  of  as  the  impelling  power ;  and,  of  late,  some  of  the  more  extensive  farms 
have  been  provided  with  steam-engines  for  that  purpose." 

4159.  In  selecting  a  few  of  these  examples,  the  first  we  shall  mention  is  that  of  Sidera, 
or  Cider  Hall,  in  Sutherland,  erected  In  1818.  The  soil  of  this  farm  is  of  a  light  and 
excellent  quality,  particularly  suited  to  the  Norfolk  rotation  of  husbandry,  which  is 
followed  by  Rule,  the  new  tenant,  a  native  of  the  county  of  Roxburgh.  Tlie  house  and 
homestead  cost  2200A  It  is  built,  in  the  most  sufficient  manner,  of  stone  and  lime, 
and  covered  with  Easdale  slate,  from  the  west  coast  of  Scotland.  In  the  garden,  which 
is  an  old  one,  there  are  some  of  the  finest  holly  trees  to  be  met  with  any  where,  with 
several  apple,  pear,  and  gean,  or  small  black  cherry,  trees,  of  so  considerable  a  size  as  to 
show  that  there  b  nothing  in  the  climate  to  prevent  the  growth  of  even  the  more  delicate 
kinds  of  timber,  if  not  exposed  to  the  sea  breeze. 

4160.  The  accommodations  of  the  house  are,  on  the  ground  floor,  a  parlour,  lobby,  and 
staircase,  family  room,  pantry,  and  kitchen ;  behind  may  be  an  open  yard,  and  in  front  a 
flower-garden ;  the  chamber  story,  a  bedroom  and  bedcloset,  two  bedrooms,  maid  servant's 
room,  and  bedroom.  The  qfficcs  contain  a  cart-house,  stable,  tool-house,  threshing- 
mill,  and  straw-house,  horse-course,  cattle-sheds,  dairy,  calf-pen,  cow-byre,  feeding-byre, 
boothy  (t.  e.  booth  or  lodge)  for  ploughmen  ;  pigsties,  and  poultry  above ;  paved  way, 
and  cattle-yards. 

4161.  As  an  example  of  a  Northumberland  farmery  for  a  farm  of  from  400  to  500  acres, 
we  have  recourse  to  The  General  Report  of  Scotland.  The  accommodations  are  as 
follows :  — •  In  the  dwelling-house  are  the  entrance,  stairs  to  chambers  and  cellars,  and 
lobby,  dining-room,  pantry,  coal-closet,  parlour,  business-room,  kitchen,  back-kitchen, 
dairy,  store-room,  poultry,  farm-servants*  kitchen,  boiling-house,  root-house,  riding-horse 
stable.  In  the  economical  buildings  are  a  cart -shed,  straw-barn,  and  granary  over ; 
corn-bams,  hinds,  byre  for  three  cows,  byre  for  ten  cows,  with  feeding  passage  in  the 
centre;  calf-house,  loose-horse  place,  stable,  feeding  sheds  for  cattle,  with  feeding 
passage  along  the  centre ;  pigs,  dung-places,  straw-yards,  cart-shed,  and  open  court. 
The  aspect  of  the  house  is  south,  and  the  garden  and  orchard  are  in  front  of  it. 

4162.  As  an  example  of  a  very  complete  farmery  for  a  turnip  and  barley  soil,  we  give 
that  of  Feam  {fg,  605.),  erected  by  the  Marquis  of  Stafford  in  the  parish  of  Escall 
Magna,  in  Shropshire,  in  1820.  The  farm  contains  460  acres  of  turnip  soil ;  and  the 
farmery  the  following  accommodations,  including  a  threshing  machine  driven  by  steam. 
In  the  house  are  two  parlours  (a,  a),  family-room  (b),  brew-house,  two  stories  (c) ;  pantry 
(d),  milk-house  (e),  kitchen  (f),  bedrooms  (g),  menaervants*  bedroom  (A).  In  the 
court  offices  a  hackney-stable  (i),  stair  under  cover  (ik),  waggon-shed  and  granary  over 
(/),  tool-house  (m),  cow-house  (n),  places  for  turnips  and  straw  (o,  p),  steam-engine  (q), 
bam  (r),  straw  or  other  cattle-food  («),  stall-fed  cattle  (<),  stables  (u),  turnip-bouses  (v), 
piggeries,  poultry,  tools,  and  necesMry  (w),  cattle-sheds  to  each  yard  (r). 
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4163.  A$  on  extmpi*  of  a  farmery  to  he  managed  by  a  bailiff',  we  give  that  of  Skdbo, 
also  in  Sutherland.  The  farm  consists  of  4M  acres,  the  greater  part  taken  from  a 
heathery  waste.  It  contains  a  suitable  house  for  the  griere  or  bailiff,  and  attached  to 
the  office  is  a  threshing  machine,  combining  a  com  or  meal-milL     Its  accommodatioiis 
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are,   *  cliftff-lioiiscy,  com-roonis,    threiliiiig^iniUj   with  water-wheel   and  straw-hoiue ; 

fiDc^l-houst',  lodge  for  ploiighmt'nT  paved  ^ay^  a  ad  cattle-yards. 

4 164.  jh  a«  e3:(atfpl^  ef  a  $HiijU  fannety  m-ihe  count*/  of  Stafford,  we  select  that  of 
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KnollivjiU.  (jig.  606,)  The  extent  is  104 
Dcnrs;  tbe'poil  is  strong  and  rather  wctj  and 
ihLTi^  tu^  some  water  and  other  meadows. 
The  IjiiuBei  and '  f ard-bi^ldings  are  of  l^rick 
nmi  tiU',  i|nd  thbir  Accommodations  are,  a 
kitehen  {h)i  a  braw-bouse  (6),  parlour  (c%  sit- 
ting-room id)t  pantry  (e),  milk-house  {/), 
cDurUynid  open  (g), .  xoals  .  (A)>  hackiiey- 
fitable  (i),  turkey-house"(*),  prgs6es(/)»  Iprag- 
gort-hor»e  stal>le(^,  corn-bay  (n),  bam'(<»), 
5t  r»  w-bay  (p),  cow-tyJQgs  (9)7]rodder-bi^(r), 
cajf-hauses  {s)„  and  ifaggoiv-shed,  grspary 
ovtr^  tk>nnected  with  bam  (/}.  '  : 

^^\G5*:,Ji^ an' example  ofa^fuddlt^Mxed 
far  men/  on  a  clayey  soil,  we  may  r«er  tix  that 
of  Ni'w^tead,  in  Staffi>rdshire.  This  Ikrm 
(^ontmns  314  acre^  ana  the  tenai^  ^9^  ^ 
snirl  to  be  an  example  to  tho  wholfc  couMiy. 
Thv  accommodations  of  the  farmcr^^ue,  Ijflthe 
ti  wip1iin^.house,ai^.oute;r  kitchen,  and  kitten, 
mo^tcr'^i  room,  bf^-house,  d^^  P^Jtiy, 
pnilour,  bedroom^  chees^^caomT  attics.  In 
tfie  i^urt  a  sjicd  for  waj^goim,  with  gmnary  over,  badoiey  sfaible^  ^liggot^orse  s^le, 
cattle-sheds,  tujiiip^houties  Juddc^^housi^^  itrsi^v-bHys,  threshhi^mili  jritlv  water-w&el, 
com-bay,  tool-house,  vforkshop,  bay  fbr  un threshed  com,  small  granaiy,  and  pigsties. 

4  IG6»  Js  an  cjeampk  of  aji  ccimttmkai  Jartnerr/  Ttir  a  farm  of  50  or  60  acres,  we  copy 
from  Tim  General  Ib'jtort  of  J^tlawL  The  seccunmodations  arc :  —  in  the  house,  a 
kitchen,  parlour,  stor^r^ony^lSiintry,  with  three  bedrooms,  and  a  light  closet  over ;  closet, 
milk-room,  and  scullery.  '  tn  the  econotfucal  buildiligs  fli^e,  a  stable  with  a  loose  stidl, 
byre  for  ten  co^  cattle-shed,.. bam,  fart-shed,  withrgipnary  over ;  pigsties  and.  cattle- 
yard.  This  appears  one  of  lh(^>jnost  compact  aftd  eligible  ^lan|ti  for  the  fiumeries  of 
arable  f^cms^ under  lOO acres.  ,     ,  '     !t. .  •  ,,- 

4167"  5«'a?i  improved  Berwicks&f  farmery,  vre  subim^flihother,jp^cimen'>Ax)m\2%tf 
^^(eneral  Report.  Ita  aci[^mmodatiq|as  are  calculated  for  a  farm  of  gOO'aares,  and  consist, 
pvihe  dwelling-house  r^ng^  of  a  porch,Jobby,  dining-rooi%^parlour,  kitchen,  scullery, 
^al-place,  st^pM9<Hn»  ^^t  pantry,  business-room,  poultry,  steiming-house^  bailiff *fe 
room.  The  economical  buildings  comain  a  ridTng-horse  stable,  tool-house,  cart-shed, 
#ith  granary  ove^;  cenv-barn)  straw^bam,  feeding-bouse  for  36  liead  of  catile,  root- 
house,  bynv^'P^ws,  calf-pens,  stable  foi^ten  horses,  pigs,  with  yard  and  troughs,  cattle- 
sheds,  dung-basili,  and  .^ufiharium  Under  j  cattle-yards,  cart-road  paVed,  rick-yard,  mill 
tr^ck,  open  court,  lawn,  garden,  and  orchard. 

4168.  ji  farmery  for  a  turnip  soil  of  from  600  to  900  acres,  from  the  same  work, 
desenrca  oopsidepation  as'a  ^«ry  complete  specimen  of  arrangement.*  Omitting  the 
fhrm^ouse,  the  economical  buildiags  contain  a  stable,  cow-house^  servants*  cow,  root- 
house^' young  horses'  stable,^  stiaw-bam^  oonwham,  stable,  eart«hed,  place  for  pickling 
wheats  killing  sheep,  or  other  odd  jobsi;  feedin^house,  carpenter's  workshop,  pig^  geese, 
common  poultry,  turkeys,  pig8,>  catde-shedi,  .dung  and  straw  courts,^.with  urinariimos  ia 
the  centre '  of  eacji,  paved  cart-road  iilMind,  open- court  between  the  yard  and  dwellings ; 
houpe,  rick-yard,  paddocks  of  oldpastuee,  poilds  for  drinking  and  washing  the  honest 
lflg».>.' 

4169.  The  accommodaHont  for  a  farm-house,  suitable  to  such  a  design  and  to  the 
sCyltfof  life  which  the  person  who  can  occupy  such  a  farm  is  entitled  to  enjoy,  are  aa 
fMlows^.  —  In  the  parlour  story  there  ii  a  lobby^  i^ith  staircase  to  chambers  and  cellars, 
drawing-room,  bedroom,  a  fiunily  work-room,  dining-room,  business-room,  kitchea^- 
barrackrroom  ormanserront's  room,  store-roon^,  dairy,  &c  •  On  the  first  floor  are  two 
best  bedrooms,  two  other  bedrooms,  bed-closet8>  another  closet,  and  a  water-doset ;  4»Ter 
are  servants*  rooms. 

4170.  As  a  farmery  for  a^  arable Jarm  near  London  of  350  acres  (fg.  607.),  we  shall 
give  as  an  example  one  er^ted.  (with  somi;  variations)  in  the  ciounty  of  Middlesex,  in 
1810.  It  is  to  be  obserfed,  that  in^Middlesex  farming  a  great  Object  is  hay,  especially 
meadow  hay,  tor  tlie  IiOndott  market,  which  gi^es  rise  to  the  fx>v^ed  spaces  for  loaded 
carts  (»>!  fi  being  the  custoili  to  load  the  caru  at  night,  place  them  wd^  pover^and  voke 
and  go  mink9  wad  .«arly.4hc  folUwing  morning.     The  accommodattoku -aP^hir' auiery 
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are,  in  the  dwelling-house,  a  lobby  and  ttair  (a),  dining-itxmi  (6),  drawing-room  and 
green-house  (c),  a  housekeeper's  room,  nursery  or  butler's  pantry  (d),  dairy  (e),  kitchen 
(/)*  bock  kitchen  and  brew-house  (g),  gig-house  or  coach-house  (A),  small  stable  (t), 
hameas-room  and  stair  to  men's  room  and  hay-loft  (k).  In  the  economical  buildings 
are  a  granary  (^,  pigs  (m),  carts  or  odd  articles  (n),  water-closet  (o),  poultry  (;)),  litter 
for  the  stable  (q),  stable  for  twelve  horses  (r),  chafi-room  (s)t  litter  (^i  room  for  cutting 
hay  into  chaff  (u),  places  for  horse  food,  or  straw,  hay,  &c.  (t;),  cattle-sheds  (id),  open 
colonade  for  loaded  hay-carts  (x),  straw  end  of  bam  fy),  corn-floor  (x),  unthreshed  com 
and  corn-floor  fdf),  machine  (1),  mill  course  (2),  cows  (3),  cow-food  (4),  calves  (5), 
bailiff*'s  house  (6;,  implements  (7),  wood-house,  coals,  &c  (8),  kitchen-court  to  master's 
house  (9),  garden  (10),  poultry-yard  (11),  bailiff's  garden  (12),  lawn,  shmbbery,  and 
sheep-walk  (IS),  pond  (14),  rickyard  (15),  stack-standa  (16),  urinarium  (17). 

4171.  In  the  eUvations  of  this  farmery  (Jig.  608.),  some  attention  has  been  paid  to 
effect,  by  intermingling  trees,  chiefly  oaks>  with  thorns  and  honeysuckles. 
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4172.  An  anomalous  design  of  a  farmery  for  a  hayfarm  (Jig,  609. )»  calculated  for 
effect  and  for  inspection  from  the  sitting-room  (a,  o),  contains  the  following  economical 
buildings :  — •  A  poultry-house  with  granary  over  (a)»  a  chaise-house  witli  men's  room 


over  (b),  rabbits  (c),  tools  (d),  carts  (r),  open  sheds  for  carts  or  other  implements  (/), 
sick  horse  or  cow,  &c  (g),  pigs  (A),  stable  (i),  calves  (A:),  cows  (/),  open  passage  lighted 
from  above  and  pump  (m),  saddle-horse,  &c.  {n),  straw  (o),  chaff-cutdng  room  (p), 
hand-threshing-machine  (q),  unthreshed  com  (r),  loaded  carts  of  hay  (s,  0»  hay-ricks 
with  roof  movable  on  wheels  to  protect  the  hay  while  binding  (u),  ponds  (p),  lawn  (tr), 
yard  (x).  Sitting  in  the  circular  room  (a,  a),  the  master  may  look  down  the  light  passage 
which  has  a  wire  door,  and  along  the  oblique  front  of  the  buildings,  and  see  every  door 
that  is  opened.  He  may  also,  as  appears  by  the  elevation  (Jg,  610.)  see  the  men  binding 
hay  under  the  movable  covers 
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4173.  An  anomalout  dengn/or  a  com  and  iiaUrfeedingfarm  (fg,  611.}>  >n  which  the 
ftacks  are  built  on  the  tops  of  the  ttables,  cattle,  and  catt-sheds  (a),  may  be  noticed,  as 

pleasing  in  effect,  but 
6i*J  not  likely  to  be  so  use- 

f^^^Wr^T^K  ^  "  ^«  ™o'«  simple 

_  /  v>  |)lans.     The  hay,  root% 

and  straw,  are  stacked 
in  the  central  circle  (6), 
and  Tery  readily  sup- 
plied to  the  stable  (c), 
cow-stalls  (d),  or  feed- 
ing-yards (tf).  The 
threshing-machine  (Y)  is 
driven  by  water,  which 
is  supplied  by  a  circuit- 
ous route  (g),  from  the 
pond  near  the  house  (A). 
The  deration  (fig.  61S.) 
has  a  good  enect  when 
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all  the  stacks  are  in  their  places,  and  untouched ;  but  as  they  are  removed  to  the  bam  the 
appearance  of  the  flat-roofed  sheds  willlioVbe  so  consonant  to  established  notions  of 
beauty  and  neatness.  ^^   ^^    ^^^m^^^ 

4174.  A  farniery  fir  omtttMu-fyrnk  of250^aeret  heaftiU>ndon  {fig,  6I3.)»  may  be 
arranged  as  follows :  ^9^1)ouaemay  contain  a  porch,  lobby^^H^  stair  to  chambers  and 


cellars  (a),  parlour  (6),  bedroohi  or  study  (c),. pantry  (rf),  Idtchen  {e),  lumber-room  (/), 
business-room  (g),  back  kitchen  (%),  coal  cdiUr  and  maid's  room  over  (t)>  wood-house 
(^),  yard  and  pump  (/)»  pigs  (m)>  chaise  (n),  pouU^  (o),  tools  and  roots,  &c.  {p)^  two 
stalls,  and  a  saddle  and  har^e^ss  place  (^)»  harrows  ai^dJajEge  implements,  &c.  (r), 
bailiff's  house  or  men's  lodge  (5),  cows  (r),  chaff-cutting  room,  and  g^ranary  over  {u\ 
strsr^'ibartr  (»),  CbW-flobr  (w),  uttthrtshed  cbni  (i),  stilble  and  stall  for  litter  (v),  loaded 
oi'emirfy  carts  ilmf  fthjil^fnrttts  (z%  watering^ii-ougH '(*),'  r?ck^stsinds  (1),  bafliff^i  garden  ' 
(2^i'M£tei'tfJ^^'(3),  liWn1(4V>addock  Af  iMgi^ 

W5,'Ai/^'hnofiita&iii  de^/tft  aturkip^farm'of'SOOacres  (JSg.  613)  co^taifes  a ' 
dw6lttrfg-I)0use  (a),  oH  an  ^tmriihte  cbmmahditrg  tabt"  Bnry'the  fiirmery  (^),'  bii^  great 
pariof  thli^ftrib.  '  ikis  iurhmnded^by  the  ticks  foir  kft(6lter  (c),'  and  by  k  <X)ria  (rf),  which 
driven  tbef  tliH^^ Ag-iiiMhiri^  t^),  and  fbtms  a  foreg^otitid  to  the  ^tknt  scenery.  There 
are  a  large  feeding-shed  (/),  a  bailiff's  hotite  aiid  gistiktl  ('^7,'arid'  the  oth^r  usiiaT'ac-  ' 
com^odirtlOhs:  "The  eVevatiofrof  th^  feeding-sheds  and  end  <^  th$  barn  looking  towards 
the  faoute  b^itti^l^  kdd  ttdt  !iBelegani    (Jig,  614.)  t  Farmeries  (tf  this  soft  iov  not  sub^ 


mitt4^'M  d^Tifliplea  ftkr  gciMfal  imitation,  but  merely  as  sources  of  ideas  to  such  t»  have 
the^designing'of  "IMb  ■(iecica'Of  tural  buildings,  for  efnployers  who  have  a  taste  for  design 
and  "for  Mg&iUty,  and  #hoicart^*fibrd  to  gratify  t^t  taste.  It  is  n  poor  business,  and 
on^  which  bever^jan  pi^ocbre  much  applause,  when 'a  proprietor  of  wealth  and  cultivated 
min^l^reci^  fbrtris  erwYi  use  the  same  sort  6f  farmeitjr,  or,  indeed,  of  any  othfer  buildings, 
as  thetenl!Mits#llo^Mif>pdtf'hmii'  'In' East  Lothian,  Berwickshire,  Nbrthumberland,  and  ' 
on  the  Marquis  df '  SlafifbM'^'  estates  both  in  England  aod^SoDtland,  are  some  noble 
exasttflteA'  of  WkbstantM,  commodious,  and  even  ele^aul  iW  mei  Ita.—.f  See  G^.'SfejC^T 
ScoHMSf^iuid'Lbcftt  hi^.  mtlieJifarg.  ofStaffMts  EtUUehi'c.  Bro,  I8I9.) 


BWlt/ 
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Laying  <nit  Cottages* 

4176.   Cottage  buildingt  include  a  Tariety  of  habitations,  from  i)i^  fa^^-bou^./dovq-ri- 
wards.     On  a  large  estate  there  will  be  cottages  for  U^onen  and. piecha»iq»,  wit^  and  , 
without  fields  and  gardens ;  others  for  market-gardeoers  and  nurserymes^  surrounded  by 
gardens  and  orchards ;  for  operatire  manufis^reKS ;  for  day-labourers ;  and»  on  the 
farm  lands  near  the  farmeries,  for  ploughngien  and  herdsmen.     The  extent.of  ground  t. 
which  ought  to  accompany  these  cottages  must  bie  detenpined .entirely  by  thetd^nnand  i  . 
the  regular  labourer  and  ploughman  require  the  least;  and  the  gardener  and  tradesnum,^ 
who  keep  a  horse  or  horses  and  cow,  the  most.  '         ^ 

4177.  jt  cottage  JU  for  a  tradeimany  ipe^. . 
chanic,  or  bailiff,  given  in  The  General  Upfwr^ 
of  Scotland,  contains  the  following  accommo- 

jdatfoDs :  —  A  porch,  lobby,  living-room,  two 
closets  with  beds,  pantry  and  daiiy,  fuel  and 
lumber-place,  pig,  and  ganfpn.  The  ow^is 
kept  at  the  farmery,  if  for  a  bailiff;  the  poul^ 
over  the  fuel-place,  ind  the  bees  on  standi.in 
the  open  garden." 

4178.  ji  double  coUage  qfonfy  one foori:^  i 
616.)  contains  in  each,  the  kkchen  (a)»  with  •. 
oreii  {b)f  pantry  and  dairy  (c),  lobby  (d),  two .. 
bedrooms   (*,  «),   entrance  door  (/),  front  ■ 
court-yard  <g),  pigs  (A),  necessaries  (©•,  Thi9 
gacdens  are  at  ea«b  ei^dt  fnd  the  cows  fupr 
po«ed  to bakflpt  at  Mie.facmeiy. 

,    ^i:i9^  JcottOMfinaemalkricalaconUbi^^^ 
the  «itranpe#no-ftair,  padoar  and  bedrooiq*  ^ 


J^y^..KV!!H^-W^ 
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with  two  good  bedrooms  over.  Behind  the  main  body  of  the  house  is  a  lean-to^  con- 
taining the  kitchen  with  dairy  and  pantry,  brewing,  fuel,  and  lumber-place.  Hie  usual 
appendages  are  detached. 

4180.  A  double  cottage /or  two  married  fAoughmen^  given  in  The  General  Report  of 
Scotland,  contains  a  porch,  and  stair  to  bedrooms,  living-room,  pantry  and  dairy,  back 
kitchen,  cow  or  pig-house,  gardens,  and  two  good  bedrooms  to  each. 

4181.  A  labourers  cottage  with  couh' 


^_^  I  iioi.  ji labourers  cottage  with  cow- 
-^^house  and  piggery  (Jg,  617.),  as  com.- 
^j^ .     monly  constructed  in  the  south  of  Scot- 

*~]land,  is  thus  arranged  :-^The  cow-housf . 

(a)  and  piggery  (c)  are  in  a  lean-to. 
The  dwelling  contidns,  on  the  ground 
floor,  an  entrance  and  stair  to  bed-gar- 
ret (6),  large  kitchen  and  living-room 
(e),  dairy  and  pantry  (rf),  coal  and  wood 
{g)y  necessary  (A). 

4182.  A  good  mechanic's  cottage  (Jig, 
618.)  is  thus  arranged :— Parlour  (a), 
kitchen  (6),  closet  (c),  dairy  and  pantry 
(d),  closet  to  parlour  (e),  tool-houte  (/), 
poultry  (g),  back  entrance  to  the  kitchen 
and  fuel-place  (/i),  back  entrance  to  house 
and  stair  (i) ;  over  are  two  good  bedrooms, 
behind  is  a  small  court-yard,  and  the  gar- 
den surrounds  the  whole. 

4183.  fFhere  cottages  are  erected  as  pto- 
turesque  objects,  various  external  forms  and 
styles  of  design  may  be  adopted,  and  at  the 
same  time  the  requisite  degree  of  comfort 
preserved  within.  Three  may  be  grouped 
together  (Jig,  619.)  and  each  have  the  usual 
accommodation  of  kitchen  (a)  and  par- 
lour (b)t  with  the  usual  closets  and  garret  bedrooms.  For  cottages  of  upper  servants, 
on  the  demesne  lands  of  proprietors,  Gothic  elevations  (fg,  620.),  Chinese,  Swiss,  and 
Italian  (Jig,  621.),  and  every  other  va- 
riety,  may  be  adopted. 
619 
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4184.  For  efdrtmee  lodges  there  are  numy  elegant  designs  by  Gandy,  Rdberton,  Pap- 
worthy  and  others ;  some  simple  and  modern,  and  others  in  imitation  of  the  elder  styles 
of  building. 

4185.  A  very  ample  entrance  lodge  of  one  story  {Jig,  621.)  may  contain  a  kitchen  (a), 
parlour  and  bc^i-room  opening  into  it  (b),  pantry  (c),  and  closet  (<2).  Towards  the  roaid 
there  may  either  be  a  bow  proje^on  or  porch.  Detached,  in  the  garden,  and  concealed 
by  trees  and  shrubs,  may  be  the  usual  appendages  to  comfortable  cottages. 

SuBsxcT.  3.     Laying  out  the  Farm  Lands* 

4186.  In  arranging  farm  lattds,  the  principal  considerations  are  the  sise  and  shape  of 
the  fields,  and  the  next  the  access  to  them  and  to  the  farmery  by  proper  roads. 

4187.  The  form  and  size  of  fields  have  too  often  been  determined  without  much 
r^ard  to  the  size  of  the  farm,  the  exposure,  and  the  equability  ot  the  soil.  This  is  the 
more  to  be  r^retted  in  the  case  of  live  fences,  which  ought  to  endure  for  a  long  course 
of  years,  and  which  cannot  be  eradicated  without  considerable  expense.  In  The  Code 
ff  Agriculture  it  is  observed,  that  when  a  whole  fium  is  divided  into  fields  of  various 
sizes,  it  is  difficult  to  form  a  plan  so  as  to  suit  a  regular  rotation  of  crops,  or  to  keep 
very  accurate  accounts.  Whereas,  by  having  the  fields  in  general  of  a  large  size,  the 
whole  strength  of  a  farm  and  the  whole  attention  of  the  farmer  are  directed  to  one 
point ;  while  an  emulation  is  excited  among  the  ploughmen,  when  they  are  thtu  placed 
in  circumstances  which  admit  their  work  to  be  compared.  Some  small  fields  are 
certainly  convenient  on  any  farm,  for  graxing  and  other  purposes  to  be  afterwards 
explained.  On  elevated  situations,  also,  the  dielter  derived  from  small  enclosures  is 
of  use. 

418&  A  number  of  ^fott  endomres.  irreguUurlv  shaped,  lurrounded  with  tree*  or  high  hedgei,  in  com 
i^xtoi.  and  more  etpecially  in  com  landt  sitiuited  in  a  flat  country  where  shelter  i«  unneceisarr,  li  exceed, 
tnf^y  injiuioui  to  tne  fiurmer.  Bctidea  the  original  expense  of  making  the  enckwurea,  the  injurv  done  to 
the  crops  of  grain,  produced  by  the  want  of  a  Aree  circulation  of  air,  and  the  harbour  aflbrded  to  num. 


nourish  weeds,  the  seeds  of  which  mav  be  widely  disseminated,  and,  br  the  exclusion  of  air,  the  bar- 
vesting  of  the  crop  is  carried  on  more  slowly.  Even  upon  meadow  land,  small  enclosures  encircled  bj 
hedges  are  injurious,  as  they  prevent  the  circulation  of  air  for  making  or  drring  the  hay.  Small  en- 
closures,  with  high  hedges  and  trees,  are  also  extremely  injurious  to  the  roads  in  their  neighbourhood. 

4189.  With  fields  qf  a  eomsidertMe  siwt  less  ground  is  wasted,  and  fewer  fence*  are  to  uphold.  The 
crops  of  grain,  being  more  exposed  to  wind,  can  be  harvested  earlier,  and  they  sufftr  less  from  damp 
seasons.  Small  enclosures  In  pasture  are  more  productive  in  winter,  being  better  sheltered ;  but  in 
summer  the  larger  and  more  open  the  enclosures  are  the  better :  for  In  not  weather  both  cattle  and  sheep 
always  resort  to  the  most  airy  places.  It  Is  easier,  also,  when  they  are  in  pasture,  to  obtain  a  suf^ly  of 
water  in  large  fields  than  in  small  ones :  indeed,  fields  are  sometimes  so  small,  that  it  is  very  difficult  to 
procure  an  adequate  supply  of  water  even  in  winter.  But  the  conclusive  argument  in  fiivour  of  large 
arable  fields  is  this,  that  where  fields  are  small,  much  time  and  labour  are  wasted  by  short  turnings ;  and 
it  is  now  ascertained,  '*  that  if  fields  are  of  a  regular  shape,  and  the  ridges  of  a  proper  length,  five 
ploughs  may  do  as  much  work  as  six  ploughs  in  fields  of  a  small  sise  and  of  an  irregular  sh^w ;  while 
every  other  branch  of  labour  (such  as  dun^ng,  sowln^L  harrowing,  reaping,  and  carrying  in  the  harvest.) 
can  be  executed,  though  not  altogether,  yet  nearly,  in  the  same  proportloa'*  {Uuaib.  qf  Scot.  voL  I. 
p.  41.  and  Sup.  Eneye.  Brit  art  Agr.) 

4190.  The  drcumitdnces  on  which  the  svte  of  fields  ought  to  depend  are,  Ae  extent  of 
the  farm  in  which  they  are  situated,  the  nature  of  the  soil  and  subsoil,  the  rotations 
adopted,  the  inclination  of  the  ground,  its  being  in  pasturage  or  otherwise,  and  the 
nature  of  the  climate.     (Code») 

419L  Extent  cf  the  farm.  The  sise  of  fields  ought  certidnly,  in  some  measure,  to  depend  upon  the 
extent  of  the  possession.  la  small  fiurms  near  towns,  tnm  six  to  twelve  acres  mav  be  sufficient;  but 
where  fiurms  are  of  a  considerable  extent,  fields  ftom  twenty  to  even  fifty  acres,  and,  in  some  particular 
cases,  M  high  as  sixty,  may  be  used  to  advantage.  In  general,  however,  even  on  large  fanns,  when 
permitted  by  local  circumstances,  fields  of  a  medium  sise,  as  ttam  fifteen  to  twenty.five  JEkigUah  acres, 
are  recommended  by  competent  j*i'^fl''*% 

41Sfi.  Soil  and  tubtoiL  In  dividing  a  farm  into  fields,  the  nature  of  the  soil  and  subsoil  ought  to  be 
kept  In  view.  Where  Uie  soil  is  various,  it  would  be  proper  to  separate  the  light  from  the  heavy.  They 
are  not  only  better  calculated  for  difl^erent  crops  and  diffbrent  rotations,  but  are  naturally  adapted  to  be 
cultivated  at  different  seasona    It  is  unfortunate,  therefore,  to  have  soils  of  a  heterogeneous  nature 


mhigled  in  the  same  field.  But  where  this  partially  takes  place,  for  instance,  where  there  is  only  an 
acre  or  two  of  light  soil  to  ten  or  twenty  of  strong  soU,  let  the  following  plan  be  adopted :  —  At  any 
slack  time,  either  in  summer  or  winter,  more  especially  when  the  field  is  under  fallow,  employ  two 
carts  and  horses  with  four  fiUera,  to  cover  the  acre  or  two  oi  light  soil,  with  the  strong  soil  contiguous, 
and  the  soil  in  the  fiekl  will  then  become  more  uniform.  In  fields  where  light  soils  predominate^  the 
plan  might  be  reversed.  This  plan,  though  at  first  expensive,  is  attended  with  such  advantages  that, 
whenevw  it  is  necessary  and  practicable,  it  ought  to  be  carried  into  efltet 

4198.  The  rotation,  adopted.  It  may  be  considered  as  a  good  general  rule,  to  divide  a  fhrm  acootdint 
to  the  course  of  crops  pursued  In  it;  that  is  to  say,  a  fium  with  a  rotation  of  six  ctods  should  have  six 
fields,  or  twehre,  according  to  circumstances.  It  is  proper  to  have  a  whole  field,  if  the  soil  be  uniform, 
under  one  crop;  and  every  farmer  of  experience  knows  the  comlbft  of  hafving  the  produce  of  the  nim 
as  equal  every  year  as  the  soil  and  season  will  admit  of. 

4194.  Inetimstkm  qf  the  ground.  It  Is,  however,  evident  that  the  size  of  the  fields  must  in  some 
respects  depend  on  the  fiatncss  or  the  hilly  shape  of  the  ground.  Even  on  dry  land,  if  there  be  a  rise  on 
the  ground,  ftom  fifteen  to  twenty  chains  is  sufficient  length ;  for  if  the  ridge  be  kmser,  the  horses 
become  much  fatigued  if  compelled  to  plough  a  strong  ftirrow  up-hill  beyond  that  length  in  one  direc- 
tion. This  objection,  however,  to  lane  fields,  may  in  some  measure  be  obviated,  by  giving  the  ridges 
and  ftirrows  in  such  fields  aa  aro  on  tne  sides  cf  a  hill,  such  an  obliquity  as  nay  diminish  the  difliffninee 
of  the  ascent 
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4l95i  Pattmragt.  Where  the  fyitenu  of  Rrasing  and  tillage  atteniatdr  li  Mlowed  (marc  espeeiallf 
where  the  fields  are  ptetured  for  two  or  three  yeart  in  (ucceMion),  It  U  conTenlent  to  hare  the  field:*  of 
from  twenty  to  perhaps  thirty  English  acres.  I'he  farmer  Is  thus  enabled  to  divide  his  stock,  which  he 
cannot  well  do  with  larger  fields.  l*he  cattle  or  sheep  remain  more  quiet  than  If  a  greater  number  wera 
collected  together,  and  less  grass  Is  destroyed  by  treading.  When  such  a  field  has  been  pastured  for 
some  time»  the  stock  should  be  removed  to  another,  till  the  grass  in  the  former  has  renewed,  and  Is  fit 
for  being  eaten.  Such  a  siae  also,  In  general,  suits  grasiers  better  than  larger  ones,  and  consequently 
fields  of  this  extent,  when  In  pasture,  generally  let  for  more  rent 

419&  Climate.  The  last  circumstance  to  be  considered.  In  determining  the  proper  slie  of  flelda.  is  the 
nature  of  the  dimate.  In  dry  and  cold  climates,  small  enclosures  are  deslraUe  on  account  of  shdter ; 
whereas,  in  wet  countries,  the  fields  under  culture  cannot  be  too  open  and  airr,  for  the  purpose  of  dry. 
ing  the  ground,  of  bringing  forward  and  ripening  the  grain,  and  of  enid>IiQg  the  fiinner  more  ca«ily  to 
secure  it  during  an  un&TOurable  harvest,  by  having  a  flree  circulation  of  air.  But,  though  on  large  &nns 
fields  should  in  general  be  formed  on  an  extensive  seale^  yet  there  is  a  convenience  in  having  a  few  smaller 
fields  near  the  farm4iouse  for  keeping  the  fitmily  cows ;  for  turning  out  young  horses,  mares,  and  foals; 
for  raising  a  great  variety  of  vegetables;  and  for  trying  experimento  on  a  small  scale,  which  mav  after, 
wards  be  extended,  if  thev  shallbe  found  to  answer.  When  enclosures  are  too  birge  for  particular  pur- 
poses,  and  where  no  small  fields,  as  above  recommended,  have  been  prepared,  large  fields  may  be  sub. 
divided  by  sheep-hurdles,  a  sort  of  portable  fence  well  known  to  every  turnip-grower.  In  this  way,  great 
advanuge  may  be  derived  flrom  the  constant  use  of  land  that  would  otherwise  have  been  occupied  by 
stationary  fonces ;  and  the  expense  of  subdivisions,  which,  on  a  large  farm,  would  necessarily  have  been 
numerqMs,  is  thereby  avoided.  This  fonoe  Is  perfectly  effhctual  against  sbeep^  though  It  is  not  so  wdl  caL 
culated  for  stronger  animals. 

4197.   7%e  shape  rfjields  may  be  either  square  or  oblong. 

4198  Square MeUt.  The  advantage  of  having  the  fences  In  straight  lines,  and  the  fields,  when  large,  of 
a  square  form.  Is  unquestionable,  as  the  ploughing  of  them  under  this  arrangement  can  be  carried  on  with 
much  greater  despatch.  Some  fitrmers,  whose  fields  are  of  a  waving  or  uneven  shape,  and  who  enclose 
with  hedge  and  ditch,  carry  their  fence  through  the  hollows,  or  best  soil,  with  a  view  of  raising  a  good 
hedge  i  thus  often  sacrificing,  for  the  sake  of  the  fence,  the  form  of  their  field.  A  straight  line,  however, 
is  preferable,  even  though  it  should  be  necessary  to  take  some  particular  pains  to  enrich  tlie  soil  for  the 
hedge,  where  it  Is  thin  and  poor,  on  any  elevatioa  By  means  of  the  souare  form,  im  opportunity  la 
afibrdedof  |4oughing  in  everv  direction,  when  necessary ;'  and  less  time  is  lost  in  carrying  on  all  the  oper. 
ations  of  husbandry  in  a  field  of  that  form  than  of  any  other.  When  the  waving  form  is  necessary  to  secure 
proper  water  runs,  pUntatlons  may  be  so  disposed  as  to  reduce  the  fields  to  squares  or  oblongs,  and  the 
fences  to  straight  lines.  Rectangular  fields  have  another  advantage,  that  in  fields  of  that  shape  it  mar 
be  known  whether  the  ploughmen  have  performed  their  duty,  the  quantity  of  work  done  being  asily  eal. 
culated,  flrom  the  length  and  breadth  of  a  certain  number  of  ridges. 

4199.  Oblong  fiOdi.  When  fields  are  small,  an  oblone  shape  should  be  preforred,  that  the  ploughing* 
may  be  dispatched  with  as  few  turnings  as  possible.  His  form  has  also  other  advantages :  the  fields  are 
more  easily  subdivided,  and  water  canln  almost  every  case  be  got,  by  making  proper  ponds  In  the  meeting 
or  Joining  of  three  or  four  fields,  whose  gutters  or  ditches  will  convey  water  to  the  ponds.  In  turnip  soils, 
where  the  shape  b  oblong,  it  Is  easier  to  divide  the  turnips  with  nets  or  hurdles,  for  the  convenience  of 
feeding  them  oflT  with  sheep.  If  the  ridges  are  too  kmg,  and  the  field  dry  and  level,  the  length  may  be  re. 
duoed  by  making  cross  head-lands,  or  head.rldges,  at  any  place  that  may  be  considered  the  fittest  by  the 
occupier.    {Code  qfAgr.  \SA  to  157.) 

4SXX>.  Hedge-row  treet  are  Tery  generally  objected  to  by  agriculturists.  Notwithstand- 
ing the  garden-like  appearance  which  Ihey  give  to  the  landscape,  **  it  seems  to  be  agreed 
by  the  most  intelligent  agriculturists  that  they  are  extremely  hurtful  to  the  fence,  and  for 
some  distance  to  the  crops  on  each  side ;  and  it  is  evident,  that  in  many  instances  the  high- 
ways, on  the  sides  of  which  they  often  stand,  Buffer  greatly  from  their  shade.  It  has  there- 
fore been  doubted  whether  sudi  trees  be  profitable  to  the  proprietor,  or  beneficial  to  the 
public ;  to  the  fanner  they  are  almost  in  every  case  injurious,  to  a  degree  beyond  what  is 
commonly  imagined.**     {Supp.  to  Encyc*  Brit*  art.  Agr.) 

4aot  The  spMon  qfLoeh,  a  well  Informed  and  unpr^iudiced  Improver  of  landed  property,  Is  of  an 
opposite  description.  He  says :  **  There  Is  no  change  in  the  rural  economy  of  England  more  to  be  regretted, 
than  the  neglect  which  b  now  shown  to  the  cultiviuion  and  growth  of  he(toe.row  timber.  The  injury 
which  it  does  to  the  cultivation  of  the  land  b  much  exaggerated,  especially  Ira  proper  selection  of  trees  is 
made ;  but  even  the  growth  of  the  ash,  so  formidable  to  agriculturists,  might  be  defended,  on  the  ground 
that  without  It  the  bert  Implements  employed  In  tlie  cultivation  of  the  soil  could  not  be  made.  It  b  well 
known  that  good  hedge.row  timber  Is  by  far  the  most  valuable  both  for  naval  and  domestic  purposes ;  Its 
superior  tougikness  rendering  it  equally  valuable  to  the  ship.builder  and  to  the  plough wright  The  value 
which  It  b  of  In  aflbrding  shelter  b  atto  material :  besides,  the  raising  of  grain  ta  not  the  only  purpose  of 
Hfe^or  the  only  matter  to  be  attended  to,  nor  the  only  ol^ect  worthy  of  attentioa    The  purposes  of  war  and 


.     .  .  e  purposes  0 

,  the  protection  and  the  extension  of  cmr  oommere^the  oonstruction  and  repair  of  buikU 

le  enjimnent  arising  from  the  rich  and  beautiAil  efltet  produced  by  such  decoration  and 

1  otjeets  of  materlaThnportanee  to  the  welUbeing  and  constitution  of  a  highly  cultivated 

•tote  of  society.    Even  upon  the  more  narrow  basb  of  individual  utility,  thb  practice  might  be  defended 
—J. j-j    *-yU  jj  jj_* — . .j__  .. ...  ..... 


ind  recommended ;  for  it  b  not  useless  to  consider  how  many  families  and  esUtes  have  been  preserved, 
when  Dressed  by  temporary  difllculties  (from  which  none  are  exempted),  by  a  fidl  of  hedge.row  timber. 
One  of  the  best  legacies  Which  a  great  proprietor  can  leave  hb  country  and  his  fomily,  is  an  estate  well 
stocked  with  such  trees.'*  Believing,  as  we  do,  that  there  can  be  no  real  and  permanent  beauty  that  b 
inconsistent  with  utility,  we  prefer,  for  arable  lands,  hedges  whoUy  without  timber  treesw  In  pasture  Unds 
we  would  rather  see  the  trees  in  scattered  groups  than  in  the  hedges  j  because  so  pbced  they  are  only  iifluri. 
eus  to  the  pasture ;  whereas  in  the  hedge  they  are  ii^urlous  to  that  and  the  pasture  alsa 

4202.  ITie  gates  o/JieUt  should  in  most  cases  be  placed  in  the  middle  of  that  side  of 
the  field  which  u  nearest  the  road,  because,  in  carting  home  produce,  or  in  carting  out 
manure,  the  labour  of  carting  is  less  on  a  road  than  on  the  soft  ground  of  the  field,  and 
because  such  carting  always  more  or  less  injures  this  ground ;  a  part  of  it  along  the  head- 
lands being  necessarily  subjected  to  repetition  in  the  same  track ;  and  not  in  an  angle^  or 
at  one  comer,  unless  particular  circumstances  point  out  this  as  the  preferable  mode. 
Some  contend  that  the  gates  of  fields  should  be  placed  in  or  near  the  comer  next  to  the 
road  or  homestead ;  but  our  objection  to  this  arrangement  is,  that,  in  carting  out  manure^ 
or  carting  home  the  crop,  the  headland  b  liable  to  be  much  more  severely  injured  by  cart 
ruts  than  when  the  gate  is  in  the  middle.  ' 
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in  ^yiH^tjr<Jt<hef^(^^  ks  if  ^bssibte  to  i^ake  tli^  diMbfs,  of  the  Matter  serve  «s  oi^n 

drains ;  alsp^.^heq  opportimity  offen,  for  conTeyiag  streams  to  be.  used  in  irrifatiOtt  or 

Hu  ^^^"^^'T^.f"^^^^         ^^^V^>  U?,i,c^tl5W,,^x^lMi^e;gliid^  by  the 

^'^nMt  jbe  case  of  a  flJit  surfcc^,a  strpng  ijetehdv^  c|a»y  soil,  a  m^istv^imate,  a  utiurtiDn 
distant;  Irom  mwketa,  wUhno  ether  object  in  view  than  that  of  makine  at  mud 
lands  as  possible.' 


ngatinruch  of 'the 


,  i^';^>iW?  Wi^  C%»^  «)  paMM  the  larm,  and  the  &nwry  i*  araiMdhed  b^  a^privafe  ttiid  (ft). 

,.        r  -.1  '      •   «23     "•      '  I     M;       ..     The  aiM  of  the  farm  deemed 


«ata££^J#«^  lA- 


ti^)poeed  I 


IvoMT  ii  aSO'ecrei;  the  ine«t 
frodtJiilt  .tndde  «<  odcapMfto 
M,  IflU  4n  vnble^/ tod  the  «e. 
mainder in  pMture.  Thearahle 
•ul^icMjtod  tofarotatfeta  toTHt^ 
btan*  drilled,  or  tia&td  miew 
dunged  ;  ^  i^eati^M/eloiw 
and  r7«^a««»4M  eT'ornown 
for  soiUng  cattle;  4th,  wheat 
or  oat«.  irthe  ck>^  «Si  toown, 
dunged.  The  gr^ue-lanle  are 
to  be  wholly  fed  c 


io^. 


_.  wholly  fed  ,  . 
chiefly  xrith  catUe,  W  lOvo 
with  ten  cowfi,  ,iV)r  butter^ «« 

Placed  in  the  centre  ^thAtkaa, 
ah^j^potain  fiabliug  for  fcMt 
worI-hqr*cf,,an4  ou^ngbed*  for 
eight  oxen ;  130  ftet  oT  sheda 
.  fpS  thirty  niiti|ig«attle ;  a  bam, 
*"Jfr_.  Wofhipg^acljLijM ;  igu 
,I¥rllei|;hy  .i^nd  j  )i9we^  for  tfn 
c0w^  and  oiher  conVeoieneca 

"VtcOien-nrdep,'  oMuud,  u^ 
yani,  apd  bf  p  paddoc^u  (^/), 
«4)qiDUWthefigu;TOery.,_,      ,, 

taln  oniy^tcQ  acrei  i^ach,  to 

admit  ofthe  treat  ad^i^it^ge  of 

•hlfting  the  stock  fTom  'one  to 

'eiL  TkeyareidbH'diaUnt 

quiring  least  carM^udTftnne 
or^tAMni  hWel6#^  lUirt 

-^m 

the  I 
one« 
the  I 

poranr  shed  of  ^e  rudeit 
s)ightieat,.,fnatei1al«,  ^uid 

.  J^WMtocected,  it  (^refteabte,  as  c»lc^l#»t^to  aistcibute  the  manure  ,projlu«d.bjf,the  catUe  jnrheo  at 

,,  m /n^OT-ffAefTMdf  (A)  are  preMrred  in;the' freatnw  tp fave  certiDgio  tid  tnm  the  farmery  :,aild 
«ieeTOlo«irts  are  four  thnep  the  tlieof  the  grafi-fleUiL  epcb  t^fooMg  one.  Urge  ewioeure,  oontaijum 
iS^LSrSri  ^'Weji  only  by  open  ditches  for  carryingofftfie  su^e  water.    The  two  imaU  centxal  fl«Ws 
i.Jpi!!^"  1?°*?  *^on.  ar*  suppoeed  alternately  in  tumipe,  potatoesi  calJUMaa,  &«.  for  oewH  ftcaod  prhMl. 
The  pwWockianddqs^«rci<)rcal¥esor.cglU,,  ...;,........  ,,„,     ,  ,„t„f,T.i.  -J  ..i  /    ..■.(»■...,■ 

^4fl09.  Tkf  clmfi^tmd  mlm&a  sole,  pradutit  if  mj^  wfll  be  ^«et  /^i*  bftef  ?  the 
TOTiner  best  wdtth  sending  to  a  distant  market ;  tht,  tttef  iwiily  4nmsportei  !io  4iny  <ii» 
tfince;  and  both  staple  commodities.  '  •    r  •- •<>         t 

4210.  JPIutA  Ttipeet  to  road»,  someth^es >  farm.i^  ^tuate^^  Qi^,|tK>th  sides  olf  'i  higb^i^ir^ 
^n  ^hich  case  all  Oie  fields  may  be  made  to  o|iea  intoit^  either  direetly  or  threugban  inlet* 
^?«mng  field.  Hence  no  piftvate  road  is  wanting,  exceptiii^  a  few  ytods  tp  re|u:h  the  faraafef^; 
But  when,  as  is  most  generally  the  case,  the  lands  are  situated  at  a  distance  J^mAgHiAt 
itjad,  and  approached  by  a  lane  or  by-soad,  then  from  that  by.4road  a  private  road  is  feu 
ijm^  to  the  faiTn^iy,  «9d.a  laoe  or  lanwjarom  it  so  contrived  as  t9  touch  aft  iaost^ithe 
^elds  of  the  fanp,  , ,  Jisi  ,we^  and  day^rsotl^;  theae  lanes  must  befbrmed  <if  dwrabldsftte- 
mis]  hut  mdiy  b9«1s,  prvrv}ded.atl«nlioikbe  paid  «o  fill  in  the  oartrutsiavdi^y  ireftraMil 
(b^  the  leedipg  qui  of  dung,  or  hop^oftconi)^  vith,  smaU  stonef^  gmi^  «r  evte  eai«h,tM 
lane  9iay  ren^i^f^ep ;  w^  Mag  dcpaetumd  by  iheep,€iDoatlle,  wili  not  be^Ologcther 
lost  Xt  i^  esse^tii41y  ipecesBaiyjtojnakie  «.  piece  of  joadiat  the  gaSeof  everf^cncliiMu^ 
!!^H9S«%WAt  wWiiaanefittfjsQquentlym  use.  >  Wlftheufc;<hii*pMiBahMiy4t  eAfti 
°^*^<^^4J^?^^.^??^re,<»n*isthrown^dowBa^  spoiled likhaveeilvoi^^ifilrii'iuiemj^iA 

inaatom  to  the  Boturd  of  JgricuUure,  vol.  ii.  p.  251i)  >.     .  ,  u, ,-(  ^jr ^^  ,  » .  *rt/^  sus.  •  <;? 
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4S11.  With  good  private roadt  a.  farmer  will  perftmn  hi«  opemttoni  atmueli  ten  cxpeoM;  the  labmir  of 
the  hones  wiU  be  much  easier ;  a  greater  quantity  or  weight  of  grain  and  other  articlet  may  be  more  ex- 
peditiously carried  over  them ;  manure  can  lie  more  easily  oonTeved  to  the  fields ;  the  harvest  can  be 
carried  on  more  rapidly ;  and  wear  and  tear  of  erery  description  wlU  be  greatly  reduced.  {Code  qfAgH- 
adtitret  p,  15&) 


BOOK  III. 

OF   IMFBOTINO   THB   CULTU&ABLX   LAXDS  OF   AN   MTATI. 

4212.  Hatimo  completed  the  general  amuigement  of  an  estate,  the  next  thing  is  to 
improve  the  condUion  of  that  part  of  it  destined  to  be  let  out  to  tenant^  which,  as  already 
obserred,  constitutes  we  chief  source  of  income.  The  fann  lands  being  enclosed  and 
subdivided,  and  the  fanneries  and  cottages  built  in  their  proper  situations,  in  many  cases 
no  other  improrements  are  wanted  on  the  soil  than  such  as  are  given  by  the  tenant  in 
the  ordinary  course  of  culture.  But  there  are  also  numerous  cases,  in  which  improve- 
ments are  required  which  could  not  be  expected  fix>m  an  occupier  having  only  a  temporary 
interest  in  his  possession;  and  these  form  the  present  subject  of  discussion.  Such 
improvements  are  designated  by  agriculturists  permanefUt  as  conferring  an  increased 
pivcbasable  value  on  the  property,  in  opposition  to  improvements  by  a  temporary 
occupier,  the  benefits  of  which  are  intended  to  be  reaped  during  his  lease.  The  latter 
class  of  improvements  includes  fallows,  liming,  marling,  manuring,  improved  rotations, 
and  others  of  greater  expense,  according  to  the  length  of  lease,  rent,  and  encouragement 
given  by  the  landlord :  the  former,  which  we  are  now  about  to  discuss,  includes  draining, 
embanking,  irrigating,  bringing  waste  lands  into  cultivation,  and  improving  the  condition 
of  Umds  ab«ady  in  a  state  of  culture. 


Chap.  I. 
Draining  Watery  Lands* 

4213.  Draining  is  one  of  those  means  of  improvement,  respecting  the  utility  of  which 
agriculturists  are  unanimous  in  opinion.  Though  practised  by  the  Romans  (143.),  and 
in  all  probability  in  some  cases  by  the  religious  fraternities  of  the  dark  ages,  it  was  not 
till  after  the  middle  of  the  last  century  that  its  importance  began  to  be  fully  understood 
in  Britain ;  and  that  some  individuals,  and  chiefly  Dr.  Anderson  and  Elkington,  began 
to  practise  it  on  new  principles.  About  the  same  time,  the  study  of  geology  became  more 
genera],  and  this  circumstance  led  to  the  establishment  of  the  art  on  scientific  principles. 
The  public  attention  was  first  excited  by  the  practice  of  Elkington,  a  farmer  and  self- 
taught  professor  of  the  art  of  draining  in  Warwickshire  and  the  adjoining  counties.  On 
the  practice  of  this  artist  most  of  the  future  improvements  have  beoi  founded ;  and  tiiey 
have  been  ably  embodied  in  the  account  of  his  practice  by  Johnston,  from  whose  work 
we  shall  draw  the  principal  materials  of  this  section,  borrowing  also  from  the  writings 
of  Dr.  Anderson,  Marshal,  Smith,  Farey,  Stephens,  and  some  others  on  tJiie  same 
subject,  and  from  the  sixth  and  seventh  volumes  of  the  Highland  Society^ »  Tramaetitms.' 
After  submitting  some  general  remarks  on  the  ni^tural  causes  of  wetness  in  lands,  we  shall 
consider  in  succession  the  drainage  of  boggy  lands,  hilly  lands,  mixed  soils,  ntenltva  aoila, 
and  mines  and  quarries ;  and  then  the  Unds  of  chains,  and  diaioiog  materidl^ 

Sect.  I.     Natural  Cautes  of  Wetness  in  Lands,  and  the  general  Theory  rf"  Draining.    ^ 

4214.  The  succes^  practice  of  draining  in  a  great  measure  depends  on  a  ppoper 
Inowledge  of  the  structure  of  the  earth's  upper  crust,  that  is,  of  the  various  strata  ef  whidi 
it  is  composed,  as  well  as  of  tfarir  relative  degrees  of  porosity,  or  capability  of  admitting  ot 
rejecting  the  passage  of  water  through  them,  and  likewise  of  the  modes  in  which  water  u 
formed,  and  conducted  from  the  high  or  hilly  si\:tiat]ons  to  tiie  low  or  level  grounds.  In 
whatever  way  the  hills  or  elevations  that  present  themselves  on  the  surface  of  the  globe 
were  originaJly  formed,  it  has  been  clearly  shown,  by  sinking  large  pits,  and  di^ng 
into  them,  that  they  are  mostly  composed  of  materials  lying  in  a  stratified  order,  and  in 
oblique  or  slanting  directions  downwards.  Some  of  these  strata,  from  their  nature  and 
properties,  are  capable  of  admitting  water  to  percolate  or  pass  throng  them ;  while  others 
do  not  aHow  it  any  passage,  but  force  it  to  run  or  filtrate  along  tfadr  surfiices  without 
penetrating  them  in  any  degree,  and  in  that  way  conduct  it  to  the  more  level  grcmnds 
below.  There  it  becomes  obstructed  or  dammed  up  by  meeting  with  impervious  materials 
of  some  kind  or  other,  by  which  it  is  readily  forced  up  into  the  superincumbent  layers 
where  they  happen  to  be  open  and  porous,  soon  rendering  them  too  wet  for  the  purposes 
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of  tgrieukiin ;  but  where  they  we  of  a  more  t<*n>cioiM>  and  impenetrable  quality,  they 
only  beooQe  ^adually  softened  by  the  stagnant  water  below  them ;  by  which  the  surface 
of  the  ground  is»  bowerer,  rendered  equally  moist  and  swampy,  though  somewhat  more 
ilowly  than  in  the  former  case.  It  may  idso  be  observed,  that  some  of  the  strata  which 
constitute  such  hilly  or  mountainous  tracts  are  found  to  be  continued  with  much  greater 
regularity  than  others ;  those  which  are  placed  nearest  to  the  surface,  at  tiie  inferior  parte 
of  such  bills  or  eleraliona,  being  mostly  broken  or  interrupted  before  they  reach  the  tops 
or  higher  parts  of  them ;  while  those  which  lie  deeper,  or  below  them  at  the  bottom,  show 
themselves  in  these  elevated  situations.  Thus,  that  stratum  which  may  lie  tlie  third  or 
fourth,  or  still  deoter,  at  the  commencement  of  the  valley  may  form  the  uppermost  layer 
on  the  summits  of  bills  or  mountainous  elevations.  This  arrangement  or  distribution  of 
the  different  strata  may  have  been  produced  partly  by  the  circumstances  attending  the 
original  elevation  of  such  mountainous  regions,  and  partly  from  the  materials  of  the 
original  exterior  strata  being  dissolved  and  carried  down  into  the  valleys  by  successive 
rains  and  other  causes,  and  thus  leaving  such  as  were  immediately  below  them  in  an  ex- 
posed and  superficial  state  in  these  elevated  situations.    {Darwin's  PfoftologiOf  p.  258.) 

4215.  These  elevated  strata  frequerUfy  jmwe  the  means  of  rendering  the  grounds  below 
wet  and  swampy  j  for  the  general  moisture  of  the  atmosphere  being  condensed  in  much 
fgresiier  quantities  in  such  elevated  situations,  the  water  thus  formed,  as  well  as  that 
which  falls  in  rain  and  sinks  through  the  superficial  porous  materials,  readily  insinuates 
itself,  and  thus  passes  along  between  the  first  and  second  or  still  more  inferior  strata 
which  compose  the  sides  of  such  elevations,  until  its  descent  is  retarded  or  totally 
obstructed  by  some  impenetrable  substance,  such  as  day :  it  there  becomes  dammed  up, 
and  ultimately  forced  to  filtrate  slowly  over  it,  or  to  rise  to  some  part  of  the  surface,  and 
constitute,  according  to  the  particular  circumstances  of  the  case,  different  watery  appear- 
ances in  the  grounds  below.  Hiese  appearances  are,  oozing  springs,  Ix^^  swamps,  or 
morasses,  weeping  rocks  from  the  water  slowly  issuing  in  various  places,  or  a  large 
spring  or  rivulet  from  the  union  of  small  currents  beneath  the  ground.  This  is  obvious 
from  the  sudden  disappearance  of  moisture  on  some  parts  of  lands,  while  it  stagnates,  or 
remains  till  removed  by  the  effects  of  evaporation,  on  others ;  as  well  as  from  the  force 
of  springs  being  stronger  in  wet  than  in  dry  weather,  breaking  out  frequently  after  the 
land  has  been  impregnated  with  much  moisture  in  higher  situations,  and  as  the  season 
becomes  drier  ceasing  to  flow,  except  at  the  lowest  outlets.  The  force  of  springs,  or 
proportion  of  water  which  they  send  forth,  depends  likewise,  in  a  great  measure,  on  the 
extent  of  the  high  ground  on  which  the  moisture  is  received  and  detained,  furnishing 
extensive  reservoirs  or  collections  of  water,  by  which  they  become  more  amply  and 
regularly  supplied.  On  this  account,  what  are  termed  bog-springs,  or  such  as  rise  in 
valleys  and  low  grounds,  are  considerably  stronger  and  more  regular  in  their  discharge, 
than  such  as  burst  forth  on  the  more  elevated  situations  or  the  sides  of  eminences. 
{Jofmstons  Account  of  EUdngftnCs  Mode  of  DrainiTig  Land,  p.  15.) 

4216.  The  waters  condensed  on  elevated  regums  are  sometimes  found  to  descend,  for  a 
very  considerable  distance,  among  the  porous  substances  between  tlie  different  conducting 
layers  of  clayey  or  other  materials,  before  they  break  out  or  show  themselves  in  the 
grounds  below ;  but  they  are  more  frequently  found  to  proceed  from  the  contiguous 
elevations  into  the  low  grounds  that  immediately  surround  them. 

4217.  The  nature  of  the  stratum  ofmatcrinls  on  which  the  water  descending  from  kills  ha^ 
to  proceed  must  considerably  influence  its  course,  as  well  as  the  effects  which  it  may 
produce  on  such  lands  as  lie  below,  and  into  which  it  must  pass.  Where  the  stratum  is 
of  the  clayey,  stiff  marly,  or  impervious  rocky  kind,  and  not  interrupted  or  broken  by 
any  other  materials  of  a  more  porous  quality,  the  water  may  pass  on  to  a  much  greater 
distance,  than  where  the  stratum  has  been  frequently  broken  and  filled  up  with  loose 
porous  materials,  in  which  it  will  be  detained,  and  of  course  rise  up  to  the  surface. 

42  IB.  These  sorts  of  strata  extend  to  very  different  depths  in  different  situations  and 
districts,  as  it  has  been  frequently  noticed  in  the  digging  of  pits,  and  tlie  sinking  of  deep 
wells,  and  other  subterraneous  cavities.  The  clayey  strata  are,  however,  in  general 
found  to  be  more  superficial  than  those  of  the  compact,  tenacious,  marly  kind,  or  even 
those  of  a  firm,  uninterrupted,  rocky  nature,  and  seldom  of  such  a  great  thickness ;  they 
have,  nevertheless,  been  observed  to  vary  greatly  in  this  respect,  being  met  with  in  some 
places  of  a  considerable  thickness,  while  in  othera  they  scarcely  exceed  a  few  iuches. 

4219.  The  intervening  porous  substances,  or  strata,  where  clay  prevails,  are  found,  for 
Ae  most  part,  to  be  of  either  a  gravelly  or  loose  rocky  nature.  Stiff  marly  strata,  which 
approach  much  to  the  quality  of  clay,  though  in  some  instances  they  may  present  them- 
selves near  the  surfisce,  in  general  lie  concealed  at  considerable  depths  under  the  true 
clayey  strata,  and  other  layers  of  earthy  or  other  materials ;  they  have  been  discovered 
of  various  thicknesses,  from  eight  or  ten  feet  to  considerably  more  than  a  hundred. 
(Darwin's  PJ^ologia,  p*  259.)  The  intervening  materials,  where  strata  of  this  nature 
predominate,  are  most  commonly  of  the  more  sandy  kinds ;  possessing  various  degrees 

Yy  2 


692  PRACTICE  OF  AGRICULTURE.  Part  III. 

of  induratioD,  so  as  in  some  cases  to  become  perfectly  hard  and  rocky,  but  with  frequent 
breaks  or  fissures  passing  through  them.  The  loose,  friable,  marly  strata  are  capable  of 
absorbing  water,  and  of  admitting  it  to  filtrate  and  pass  through  them* 

4220.  Thus  the  valleyt  and  more  levd  grounds  must  constantly  be  UaUe  to  be  overcharged 
wUh  moisturey  and  to  become,  in  consequence,  spouty,  boggy,  or  of  the  nature  of  a  morass, 
accordingly  as  they  may  be  drcumstaneed  in  respect  to  their  situatidn,  the  nature  of  their 
soils,  or  the  materials  by  which  the  water  b  obstructed  and  detained  in  or  upon  them« 

4221.  Where  lands  have  a  sufficient  degree  of  elevation  to  admit  of  any  over-proportion 
of  moisture  readily  passing  away,  and  where  the  soils  of  them  are  of-soefaa  uniform 
sandy  or  gravelly  and  uninterrupted  texture,  as  to^allja.w.w^gg.te,  prolate  and  pass 
through  them  with  facility,  they  can  be  U  LUtf<  i  itWmenienced  "1^  water  coming  upon  or 
into  them,  as  it  must  of  necessity  be  quickly  conveyed  away  into  the  adjacent  rivers  or 
small  runlets  in  their  vicinity. 

4222.  But  where  grounds  are  in  a  great  measure  Jlat,  and  without  such  degrees  of  ele- 
vation as  may  be  sufficient  to  permit  those  over-proportions  of  moisture  tluit  may  have 
come  upon  them  from  the  higher  and  more  elevated  grounds  to  pass^readily  away  and  be 
carried  off,  and  where  the  soils  of  the  lands  are  composed  or  constituted  of  such  materials 
as  are  liable  to  admit  and  retaiA  thd  excesses  of  moisture ;  they  must  be  exposed  to  much 
injury  and  inconvenience  from  the  retention  and  stagnation  of  such  quantities  of  water. 
Such  lands  consequently^  require  artificial  means  to  drain  and  render  them  capable  of 
affording  good  crops,  v^ether  of  grain  or  grass. 

4223.  Lands  of  valleys  and  other  low  places,  as  well  as,  in  some  cases,  the  level  tracts 
on  the  sides  or  borders  of  large  rivers  and  of  the  sea,  must  also  frequently  be  subject  to 
great  ii^ury  and  inconvenience  from  their  imbibing  and  retaining  the  water  that  may  be 
thus  forced  to  flow  up  into  or  upon  them,  either  through  the  different  conducting  strata 
from  tlie  hills  and  mountainous  elevations  in  the  neighbourhood,  or  the  porous  materials 
of  the  soils.  In  these  ways  they  may  be  rendered  swampy,  and  have  bogs  or  morasses 
produced  in  them  in  proportion  to  the  predominancy  of  the  materials  by  which  the  water 
is  absorbed  and  dammed  up,  and  the  peculiarity  of  the  situation  of  the  lands  in  respect 
to  the  means  of  conveying  it  away. 

4224.  To  perform  properly  the  business  of  drasningt  attention  should  not  only  be 
paid  to  the  discrimination  of  the  differences  m  regard  to  the  situation  of  the  land^  or 
what  is  commonly  denominated  drunage  level ;  but  also  to  the  nature,  distribution,  and 
depth  of  the  materials  that  constitute  the  soils  or  more  superficial  parts  of  them,  as  upon 
each  of  these  some  variety,  in  respect  to  the  efitets  arising  from  water  retained  in  them» 
may  depend. 

4225.  The  general  origin  of  that  wetness  of  land  which  it  is  the  object  df  under-draining 
to  remove,  "  will  be  found  to  be  the  existence  of  water  in  substrata  of  sand,  gravel,  open 
rock,  or  other  porous  substances,  which  either  lead  to  the  surface,  or,  having  no  natural 
outlet,  become  filled  or  saturated,  while  the  pressure  of  more  water  coming  from  a 
higher  source,  forces  that  which  is  in  the  lower  part  of  the  stratum  upwards  through  the 
superior  strata  to  the  surface ;  thus  occasioning  either  bursts  and  springs,  or  a  general 
oozing  through  the  soiL  The  object  in  under-daining,  therefore,  is  not  to  catch  the  surface- 
water,  but  that  which  flows  through  their  inferior  strata ;  and,  for  this  purpose,  it  is 
necessary  to  make  a  sufficient  channel,  either  at  the  lower  parts  of  the  porous  stratum, 
or  in  such  part  of  it  as  may  most  conveniently  carry  off  the  water,  so  as  the  pressure 
referred  to  may  be  relieved,  or  the  water  intercepted  before  it  reaches  the  surface.  It 
must  always  be  kept  in  mind,  then,  that  under-draining  and  sur&ce-draining  are  oper- 
ations essentially  distinct ;  and  every  care  must  be  used  in  practice  not  to  blend  them  in 
the  execution.  If  surface-water  be  allowed  to  get  into  covered  drains,  the  sand  and  mud 
which  it  will  carry  into  these  subterraneous  channels  will  soon  choke  them  up,  and  occa^ 
sion  bursts,  creating,  as  may  be  conceived,  new  swamps ;  while  the  expense  of  taking 
up  and  relaying  the  under-drains  will  be  very  great,  and  the  execution  imperfect,  the 
sides  being  found  never  to  stand  a  second  time  so  well  as  when  first  formed.**  [Highland 
Society* s  Tranu  vol.  vii.  p.  218^) 

4226.  Wetness  of  land,  so  for  as  it  respects  agricuUuret  and  is  an  object  of  draining, 
may  generally  depend  on  tlie  two  foUowmg  causes :  first,  on  the  water  which  is  formal 
and  collected  on  or  in  the  hills  or  higher  grounds,  filtrating  and  sliding  down  among 
some  of  the  different  beds  of  porous  materials  that  lie  inmiediately  upon  the  impervious 
strata,  farming  springs  below  and  flowing  over  the  surface,  or  stagnating  underneath  it ; 
and,  secondly,  on  rain  or  other  water  becoming  stagnant  on  the  surface,  from  the  retentive 
nature  of  the  soil  or  surface  materials,  and  the  particular  nature  of  the  situation  of  the 
ground.  The  particular  wetness  which  shows  itself  in  different  situations,  in  the  forms 
of  bogs,  swamps,  and  morasses,  for  the  most  part  proceeds  from  the  first  of  these  causes ; 
but  that  superficial  wetness  which  takes  place  in  the  stiff,  tenacious,  clayey  soils,  with 
little  inclination  of  siuface,  generally  originates  firom  the  latter. 

4227.  The  most  certain  and  ^x:p^ditiou»  method  of  draining,  in  suck  cases,  is  that  of 
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intercepting  the  descent  of  the  water  or  spring,  and  thereby  totally  remoring  the  cause 
of  wetness.  This  may  be  done  where  the  depth  of  the  superficial  strata,  and  conse- 
quently  of  the  spring,  is  not  great ;  by  making  horixontal  drains  (Jig.  634.  a)  of  consi- 
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derable  length  across  the  declivities  of  the  hills,  about  where  the  low  grounds  of  the 
YaUeys  begin  to  form,  and  connecting  these  with  others  (6)  made  for  the  purpose  of  con- 
veying the  water  thus  collected  into  the  brooks  or  runlets  (c)  that  may  be  near.  Where 
the  spring  has  naturally  formed  itself  an  outlet,  it  may  frequently  only  be  necessary  to 
bore  into  it  (e),  or  render  it  larger,  and  of  more  depth ;  which,  by  affording  the  water  a 
more  free  and  open  passage,  may  evacuate  and  bring  it  off  more  quickly,  or  sink  it  to  a 
level  so  greatly  below  that  of  the  surface  of  the  soi(  as  to  prevent  it  from  flowing  into 
or  over  it. 

42S8.  IFhere  the  uppermott  stratum  it  to  extremdv  thick  at  not  to  be  etmly  penetrated^ 
or  where  the  springs,  formed  by  the  water  passing  mmi  the  higher  grounds,  may  be  con- 
fined beneath  the  third  or  fourth  strata  of  the  materials  that  form  the  declivities  of  hills 
or  elevated  grounds,  and  by  this  means  lie  too  deep  to  be  penetrated  to  by  the  cutting  of 
a  ditch,  or  even  by  boring  {Darwin* t  Phytologia,  p.  263.)  ;  the  common  mode  of  cutting 
a  great  number  of  drains  to  the  depth  of  five,  six,  or  more  feet,  across  the  wet  morassy 
grounds,  and  afterwards  covering  them  in  such  a  manner  as  that  the  water  may  suffer  no 
interruption  in  passing  away  through  them,  may  be  practised  with  advantage,  as  much 
of  the  prejudiciai  excess  of  moisture  may  by  this  means  be  collected  and  carried  away, 
though  not  so  completely  as  by  fully  cutting  off  the  spring. 

4229.  At  water  it  tometimet  found  upon  thin  layert  of  day,  which  have  underneath 
them  sand,  stone,  or  other  porous  or  fissured  strata,  to  a  considerable  depth ;  by  per- 
forating these  thin  layers  of  clay  in  different  places,  the  water  which  flows  along  them 
may  frequently  be  let  down  into  the  open  porous  materials  that  lie  below  them,  and  the 
surface  land  be  thus  completely  drained. 

4230.  Where  morattet  and  other  kinds  ofwetnetset  are  formed  in  such  low  places  and 
hollows  as  are  considerably  below  the  beds  of  the  neighbouring  rivers,  they  may,  pro- 
bably, in  numy  instances,  be  effectually  drained  by  arresting  the  water  as  it  passes  down 
into  them  from  the  higher  grounds,  by  means  of  deep  drains  cut  into  the  sides  of  such 
hills  and  rising  groun£,  and,  after  collecting  it  into  them,  conveying  it  away  by  pipes, 
or  other  contrivances,  at  such  high  levels  above  the  wet  lands  as  may  be  necessary :  or 
where  the  water  that  produces  the  mischief  can,  by  means  of  drains,  cut  in  the  wet 
ground  itself,  be  so  collected  as  to  be  capable  of  being  raised  by  means  of  machinery,  it 
may  in  that  way  be  removed  from  the  land. 

4231.  The  drainage  of  lands  that  lie  below  the  level  of  the  tea  can  only  be  effected  by 
the  public,  and  by  means  of  locks  erected  for  the  purpose  of  preventing  the  entrance  of 
the  tides,  and  by  windmills  and  other  expensive  kinds  of  machinery  constructed  for  tlie 
purpose  of  raising  the  stagnant  water. 

4232.  The  superficial  wetness  of  lands,  which  arises  from  the  stiff  retentive  nature  of 
the  materials  that  constitute  the  soils  and  the  particular  circumstances  of  their  situations, 
is  to  be  removed  in  most  cases  by  means  of  hollow  surface  drains,  judiciously  formed, 
either  by  the  spade  or  plough,  and  filled  up  with  suitable  materials  where  the  lands  are 
under  the  grass  system ;  and  by  these  means  and  the  proper  construction  of  ridges  and 
furrows  where  they  are  in  a  state  of  arable  cultivation. 

4233.  Having  thus  explained  the  manner  in  which  soils  are  rendered  too  wet  for  the 
purposes  of  agriculture,  and  shown  the  principles  on  which  the  over-proportions  of  mois- 
ture may,  under  different  circumstances,  be  the  most  effectually  removed,  we  shall  pro- 
ceed to  the  practical  methods  which  are  to  be  made  use  of  in  accomplishing  the  businew 
in  each  case. 

Sect.  II.    The  Methods  of  Draining  Boggy  Land. 

4234.  In  the  drainage  of  wet  or  boggy  grountU,  arising  from  springs  of  water  beneath 
them,  a  great  variety  of  cupcumstances  are  necessary  to  be  kept  in  view.     Lands  of  this 
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description,  or  such  as  are  of  a  marshy  and  boggy  nature,  from  the  detention  of  water 
beneath  the  spongy  surface  materials  of  which  they  are  composed,  and  its  being  absorbed 
and  forced  up  into  them,  are  constantly  kept  in  such  states  of  wetness  as  are  highly  inv* 
proper  for  the  purpose  of  producing  advantageous  crops  of  any  kind.  They  are,  there- 
fore, on  this  account,  as  well  as  from  their  occupying  very  extensive  tracts  in  many  districts, 
and  being,  when  properly  reclaimed,  of  considerable  value,  objects  of  great  interest  and 
importance  to  the  attentive  agricultor.  Wet  grounds  of  these  kinds  may  be  arranged 
under  three  distinct  heads :  first,  such  as  maybe  readily  known  by  the  springs  rising  out 
of  the  adjacent  more  elevated  ground,  in  an  exact  or  regukr  line  along  the  higher  side 
of  the  wet  surface ;  secondly,  those  in  which  the  numerous  springs  that  show  themselves 
are  not  kept  to  an  exact  or  regular  line  of  direction  along  the  higher  or  more  elevated 
parts  of  the  land,  but  break  forth  promiscuously  throughout  the  whole  surfitce,  and  par- 
ticularly towards  the  inferior  parts  (Jig.  625.  a),  constituting  shaking  quags  in  every 
direction,  that  have  an  elastic  feel  under  the  feet,  on  which  the  lightest  animals  can 
scarcely  tread  without  danger,  and  which,  for  the  most  part,  show  themselves  by  the 
luxuriance  and  verdure  of  the  grass  about  them ;  and,  thirdly,  that  sort  of  wet  land,  from 
the  oozing  of  springs,  wliich  is  neither  of  such  great  extent,  nor  in  the  nature  of  the  soil 
BO  peaty  as  the  other  two,  and  to  which  the  term  bog  cannot  be  strictly  applied,  but  Which 
in  respect  to  the  modes  of  draining  is  the  same,  (johntttm^s  Acoouni  afElkington*i  Modi 
of  Draining  Land,  p.  19.) 

4235.  In  order  to  direct  the  fyroper  mode  tf  cutting  the  drains  or  trenches  in  draining 
lauds  of  this  sort,  it  will  be  necessary  for  the  draining  engineer  to  make  himself  perfectly 
acquainted  with  the  nature  and  disposition  of  the  strata  composing  the  higher  grounds, 
and  the  connection  which  they  luive  with  that  which  is  to  be  rendered  dry.  This  may 
in  general  be  accomplished  by  means  of  levelling  and  carefully  attending  to  what  has 
been  already  observed  respecting  the  formation  of  hills  and  elevated  grounds,  and  by  in- 


specting the  beds  of  rivers,  the  edges  of  banks  that  have  been  wrought  through,  and  such 
pits  and  quarries  as  may  have  been  dug  near  to  the  land.  Rushes,  alder-bushes,  and  other 
coarse  aquatic  plants,  may  also,  in  some  instances,  serve  as  guides  in  this  business ;  but 
they  should  not  be  too  implicitly  depended  on,  as  they  may  be  caused  by  the  stagnation 
of  rain-water  upon  the  surface,  vrithout  any  spring  being  present.  The  line  of  springs 
being  ascertained,  and  also  some  knowledge  of  the  substrata  being  acquirad,  a  Unc  of 
drain  (Jig,  625.  6,  6)  should  be  marked  out  above  or  below  them,  according  to  the  natura 
of  the  strata,  and  excavated  to  such  a  depth  as  will  intercept  the  water  in  the  poroua 
strata  before  it  rises  to  the  surface.  The  effect  of  such  drains  vriU  often  be  greatly 
heightened  by  boring  holes  (c)  in  their  bottom  with  the  auger.  Where  the  impervious 
stratum  (Jig,  626.  a),  that  lies  immediately  beneath  the  porous  (A),  has  «  slanting  dnnwtion 


through  a  hill  or  rising  bank,  the  surface  of  the  low  lands  will,  in  general,  be  spongy, 
wet,  and  covered  with  rushes  on  every  side  (c).  In  this  case,  which  is  not  ilnfrequent, 
a  ditch  or  drain  (d),  properly  cut  on  one  side  of  the  hill  or  rising  ground,  may  remove 
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the  wetDfiM  from  both.  But  where  the  impenrious  ttntum  dips  or  declines  more  to  one 
side  of  the  hill  or  elevation  than  the  other,  the  water  will  be  directed  to  the  more  de- 
pressed side  of  that  stratum ;  the  effect  of  which  will  be,  that  one  side  of  such  rising 
ground  will  be  wet  and  spongy,  while  the  other  is  quite  free  frtun  wetness. 

4236.  Where  water  iuttes  forth  on  the  surface  at  more  places  than  one,  it  is  necessary  to 
determine  which  is  the  real  or  principal  spring,  and  that  from  which  the  other  outlets  are 
fed ;  as  by  removing  the  source,  the  others  must  of  course  be  rendered  dry.  When  on 
the  declivity  or  slanting  surfisce  of  the  elevated  ground  from  which  the  springs  break 
forth,  they  are  observed  to  burst  out  at  different  levels  according  to  the  difference  of  the 
wetness  of  the  season,  and  where  those  that  are  the  lowest  down  continue  to  run,  while 
the  higher  ones  are  dry,  it  is,  in  general,  a  certain  indication  that  the  whole  are  connected, 
and  proceed  from  the  same  source ;  and  consequently  that  the  line  of  the  drain  should  be 
made  along  the  level  of  the  lowermost  one,  which,  if  properly  executed,  roust  keep  all 
the  others  dry.  But  if  the  drain  were  made  along  the  line  of  the  highest  of  the  outlets, 
or  places  where  the  water  breaks  forth,  without  being  sufficiently  deep  to  reach  the  level 
of  those  below,  the  overflowings  of  the  spring  would  merely  be  carried  away,  and  the 
wetness  proceeding  from  that  cause  be  removed ;  while  the  main  spring,  still  continuing 
to  run,  would  render  the  land  below  the  level  of  the  bottom  of  the  drain  still  preju- 
dicially wet,  from  its  discharging  itself  lower  down  over  the  surface  of  the  ground* 
This,  Johnston  states,  was  the  custom,  until  Elklngton  showed  the  absurdity  of  the 
practice  of  drainers  beginning  to  cut  their  trenches  wherever  the  highest  springs  showed 
themselves  between  the  wet  and  the  dry  ground,  which  not  beinff  of  a  depth  suiScient  to 
arrest  and  take  away  the  whole  of  the  water,  others  of  a  similar  kind  were  under  the 
necessity  of  being  formed  at  different  distances,  to  the  very  bottom  of  the  declivity : 
these  being  afterwards  in  a  great  measure  filled  with  loose  stones,  merely  conveyed  away 
portions  of  surface  water,  without  touching  the  spring,  the  great  or  principal  cause  of 
the  wetness.  The  effects  of  drains  formed  in  this  manner  he  asserts  to  be  that  of  ren- 
dering the  sur&ce  of  the  land  in  some  degree  drier,  so  long  as  they  continue  to  run  with 
freedom ;  but  as  they  are  liable  soon  to  be  obstructed  and  filled  up  by  sand  or  other 
materials,  the  water  is  often  forced  out  in  different  places  and  directions,  and  thus 
renders  the  land  as  wet  as  before,  if  not  wetter.  In  addition  to  this,  it  is  a  more  diffi- 
cult task  to  drain  the  ground  a  second  time  in  a  proper  method,  from  the  natural  appear- 
ance of  the  ground  being  so  much  changed,  and  the  bursts  of  the  old  drains,  as  well  as 
the  greater  difficulty  of  ascertaining  the  real  situation  of  the  springs. 

4237.  It  may  sometimes  happen,  however,  that  where  the  highest  are  the  strongest  outlets, 
they  may  be  the  main  or  leading  springs;  those  which  show  themselves  lower  down  in  the 
land  bemg  merely  formed  by  the  water  of  the  main  spring  overflowing,  and  finding  itself 
a  passage  into  the  earth  through  an  opening  in  the  surface,  or  through  the  porous  materials 
of  the  soil  near  to  the  surface,  and  being  obstructed  somewhat  further  down  in  the 
ground  by  some  impervious  stratum.  This  circumstance  must,  therefore,  it  is  observed, 
be  fully  ascertained  before  the  lines  for  the  ditches  or  drains  are  marked  out. 

4238.  In  cases  where  the  banks  or  rising  grounds  are  fanned  in  an  irregular  manner 
(Jig,  627.),  and,  from  the  nature  of  the  situation,  or  the  force  of  the  water  underneath, 

627  springs  abound  round  the  bases  of 

the  protuberances,  the  ditches  made 
for  the  purpose  of  draining  should 
always  be  carried  up  to  a  much 
higher  level  in  the  side  of  the  el^ 
vated  ground  than  that  in  which  the 
water  or  wetness  appears;  as  fiur 
even  as  to  the  firm  unchanged  land. 
By  this  means  the  water  of  the 
spring  may  be  cut  off,  and  the 
ground  completely  drained ;  which 
would  not  be  the  case  if  the  trench 
or  drain  were  formed  on  the  line 
of  the  loose  materials  lower  down, 
where  the  water  ooxes  out,  which  is 
liable  to  mislead  the  operator  in 
forming  the  conducting  trench,  or 
that  which  is  to  convey  the  water 
from  the  cross-drain  on  the  level 
of  the  spring  to  the  outlet  or  opening  by  which  i«  is  discharged.  But  where  the  main  or 
principal  spring  comes  out  of  a  perpendicular  or  very  steep  bank,  at  a  great  height  above 
the  level  of  the  outlet  into  which  it  may  discharge  itself  by  means  of  a  dram,  it  wiH 
neither  be  necessary  nor  of  any  utility  to  form  a  deep  trench,  or  make  a  covered  dram, 
aU  the  way  from  such  outlet  up  to  it;  as  from  the  steepness  of  the  descent  the  water 
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would  be  liable,  when  the  drain  was  thus  cut,  from  the  thin  stratil  of  sand  and  other 
loose  materials,  always  found  in  such  cases,  to'  insinuate  itscflf  under  the  biicks,  stones, 
or  other  substances  of  which  the  drain  was  formed  ;  to  undermine  and  force  them  op  by 
the  strength  of  ihe  current,  or  probably,' in  'some  instances,  block  the  dndn  up  by  the 
loose  sand  or  other  matters,  which  may  be  forced  away  and  carried  down  by  ft.  In 
situations  of  tKis  kind,  Johnston  observes,  it  is  always  the  best  way  to  b^n  just  so  far 
down  the  bank  or  declivity  as,  by  cutting  in  k  leVel,  the  drafh  may  be  six  or  seven  feet 
below  the  level  of  the  spring  ;  or  of  such  a  depth  as  may  be  requisite  to  bring  down  the 
water  to  a  level  suitable  to  convey  it'away  without  f ts  risiiig  to  the  surfiMce,  imd  injuring 
the  lands  around  it  The  rest  of  the  drain,  whether  it  be  made  in  a  straight  or  oblique 
direction,  need  not  be  deep,  and  may,  in  many  instances,  be  left  quite  open ;  it  should, 
however,  be  carefully  secured  from  tlie  treading  of  cattle,  and,  where  the  land  is  under 
an  arable  system  of  cultivation,  also  from  the  plough.  Where  it  is  covered,  the  depth  of 
about  two  feet  may  be  sufficient.  There  will  not,  in  such  drains,  be  any  necessity  for 
the  use  of  the  auger  in  any  part  of  them. 

4239.  fVhere  there  is  a  difficulty  in  ascertaining  the  line  of  the  spring,  and  consequently 
that  of  the  cross-drain,  either  from  its  not  showing  itself  on  the  sur&ce,  or  from  there 
not  being  any  apparent  outlet,  it  may,  generally,  be  met  with  in  carrying  up  the  con- 
ducting drain  for  conveying  away  tlie  water.  As  soon  as  the  operator  discovers  the  spring, 
he  need  not  proceed  any  further,  but  form  the  cross-drain  on  the  level  thus  discovered  to 
such  a  distance.on  each  side  of  the  tail,  or  terminating  part,  of  the  strata,  of  whatever  sort, 
that  coutains  the  water,  as  the  nature  of  the  land,  in  regard  to  situation  or  other  circum- 
stances, may  demand.  Where,  in  forming  a  cross-drain,  the  line  indicated  by  the  spirit  or 
other  level  is  found  to  be  in  some  places  below  that  of  the  spring,  and  where,  in  boring 
in  this  direction,  water  is  not  found  to  follow,  it  will  be  necessary  to  make  short  drains 
or  cuts  of  the  same  depth  with  the  cross-drain,  from  it  quite  up  to  the  source  of  the 
spring ;  for,  if  the  drain  be  cut  below  the  line  of  the  spring,  the  possibility  of  reaching 
it  by  means  of  an  auger  is  lost,  as  where  the  under  stratum  is  clay,  and  there  is  no  under 
water,  the  use  of  the  auger  cannot  be  effectual ;  and  if  it  be  made  above  the  line  of  the 
spring,  it  will  be  requisite  to  cut  and  bore  much  deeper,  in  order  to  reach  it,  the  ground 
being  in  general  higher  in  that  part :  besides,  the  portion  of  porous  stratum  below  the 
drain  may  contain  a  sufficient  quantity  of  water  to  render  the  land  wet,  and  that  may 
readily  get  down  underneath  the  trench,  between  the  holes  formed  by  boring,  and  break 
out  lower  down. 

4240.  In  situations  where  the  extent  of  bog  in  the  vaUey  between  two  banks  or  eminences 
is  so  narrow  and  limited  as  that  the  stratum  of  rock,  sand,  or  other  materials,  that  contains 
the  water,  may  unite  below  the  clay  at  such  a  depth  as  to  be  readily  reached  by  the  auger 
(Jig,  628.  a)f  it  will  seldom  be  necessary  to  have  more  than  one  trench  up  the  middle. 


well  perforated  with  holes  (b)  by  means  of  the  auger,  cross  or  branching  drains  being 
unnecessary  in  such  cases.  For  notwithstanding  the  springs,  that  render  the  land  in^ 
juriously  wet  in  these  cases,  burst  out  of  the  banks  or  eminences  on  every  side,  for  the 
most  part  nearly  on  the  same  level,  the  reservoir  from  which  they  proceed  may  be  dis- 
covered in  the  middle  of  the  valley,  by  penetrating  with  the  auger  through  the  layer  of 
clay  that  confines  and  forces  the  water  to  rise  up  and  ooze  out  round  the  superior  edge  of 
it,  where  it  forms  a  union  with  the  high  porous  ground.  From  the  drain  being  made 
in  the  hollowest  part  of  the  land,  and  the  porous  stratum  containing  the  water  being  then 
bored  into,  it  is  obvious  that,  the  ditch  or  drain  thus  formed  being  so  much  lower  than  the 
ordinary  outlet  of  the  springs,  the  pressure  of  water  above  that  level,  which  is  the  bottom 
of  the  drain,  must  be  such  as  to  force  that  which  is  under  the  drain  or  trench  through  the 
boles  made  by  the  auger,  %n([  in  many  instances,  until  a  considerable  quantity  of  the 
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water  Is  eracuated,  make  it  rise  to  a  greater  height  than  the  lerel  of  its  natural  ondet. 
The  e£Fect  of  which  must  be,  that  the  water  forming  the  spring,  having  found  by  these 
means  a  fresh  and  more  easy  passage,  will  quickly  relinquish  its  former  openings,  and 
thus  be  prevented  fiom  running  over  and  injuring  the  ground  that  previously  lay  lower 
down  than  it. 

4241.  JBut  in  swamps  or  bogs  that  are  extennve  and  very  vfet,  other  drains  or  cuts  than 
such  as  convey  off  the  springs  must  be  made ;  as,  notwithstanding  the  higher  springs 
which  chiefly  cause  the  wetness  may  be  intercepted,  there  may  be  lower  veins  of  sand, 
gravel,  or  other  porous  materials,  from  which  the  water  must  likewise  be  drawn  oflU  In 
cases  of  this  nature,  where  the  land  is  to  be  divided  into  enclosures,  the  ditches  may  be 
formed  in  such  directions  as  to  pass  through  and  carry  off  collections  of  water  of  this 
kind,  as  well  as  those  that  may  be  retained  in  the  hollows  and  depressions  on  the  surface 
of  the  land.  There  are  in  many  places  very  extensive  tracts  of  ground  that  are  rendered 
wet,  and  become  full  of  rushes  and  other  coarse  plants,  from  causes  of  such  a  nature  as 
cannot  be  obviated  by  the  making  of  either  open  or  covered  drains,  however  numerous 
they  may  be.  Lands  in  this  situation  are  frequently  termed  holms,  and  mostly  lie  on  the 
sides  of  such  riven  and  brooks  as,  from  the  frequency  of  their  changing  and  altering  their 
courses  between  their  opposite  bsinks,  leave  depositions  of  sand,  gravel,  and  other  porous 
materials,  by  which  land  is  formed,  that  readily  admits  the  water  to  filtrate  and  pass 
through  it  to  the  level  of  the  last-formed  channels,  and  which  preserves  it  constantly  in 
such  a  state  of  moisture  and  wetnessi,  as  to  render  it  productive  of  nothing  but  rushes  and 
other  aquatic  plants ;  and  if  a  pit  or  ditch  be  made  in  lands  under  these  circumstances, 
it  quickly  filb  with  water  to  the  same  level  as  that  in  the  watercourse.  This  effect  is, 
however,  more  liable  to  be  produced,  as  well  as  more  complete,  where  the  current  of  the 
water  is  slow,  and  its  surface  nearly  equal  with  that  of  the  land,  than  where  its  descent . 
is  rapid.  Under  such  circumstances,  while  the  river  or  brook  remains  at  the  ordinary ' 
height,  no  advantage  can  be  gained,  whatever  number  of  drains  be  fonned,  or  in  what- 
ever direction  they  may  be  made.  The  chief  or  only  means  of  removing  the  wetness  of 
land  proceeding  from  this  cause  is,  that  of  enlarging  and  sinking  the  bed  of  the  stream, 
where  it  can  be  effected  at  a  reasonable  expense  :  where  there  is  only  one  stream,  and  it 
is  very  winding  or  serpentine  in  its  cotunse,  much  may  however  be  effected  by  cutting 
through  the  different  points  of  land,  and  rendering  the  course  more  straight,  and  thereby 
less  liable  to  obstruct  the  passage  of  the  water.  But  in  cases  where  there  are  more  than 
one,  that  should  always  be  made  the  channel  of  conveyance  for  draining  the  neighbour- 
ing land,  which  is  the  lowest  in  respect  to  situation,  and  the  most  open  and  strai j^t  in  its 
course.  It  may  likewise,  in  particular  instances,  be  advantageous  to  stop  up  and  divert 
the  waters  of  the  others  into  such  main  channels,  as  by  such  means  alone  the^  may  often 
be  rendered  deeper,  and  more  free  from  obstruction  :  the  materials  removed  from  them 
may  serve  to  embank  and  raise  up  the  sides  to  a  greater  height,  as  while  the  water  can 
.rise  higher  than  the  outlets  of  the  drains,  and  flow  backwards  into  them,  it  must  render 
the  land  as  wet  as  it  was  before  they  were  formed,  and  the  expense  of  cutting  them  to 
be  thrown  away. 

4242.  The  collected  rain-waters  becoming  stagnant  on  a  retentive  body  of  clay,  or  some 
other  impervious  material,  as  it  can  have  no  outlet  of  the  natural  kind,  causes  such  lands 
to  become  soft  and  qiongy,  thus  forming  bogs  of  a  very  confined  kind.  As  such  bogs 
are  often  situated  very  greatly  below  the  ground  that  surrounds  them,  the  opening  of  « 
main  drain,  or  conductor,  to  convey  off  the  water  collected  by  smaller  drains,  would  be 
attended,  in  many  instances,  with  an  expense  greater  than  could  be  compensated  by  the 
land  after  it  Had  been  drained.  The  thickness  of  the  impenrious  stratum  that  retains  and 
keeps  up  the  water  in  such  cases  is  often  so  great,  that  though  the  stratum  below  be  of  « 
porous  and  open  nature,  such  as  sand,  rock,  or  gravel,  the  water  cannot  of  itself  penetrate 
or  find  a  passatfe  from  the  one  into  the  other ;  consequently,  by  its  continued  stagnation 
above,  all  the  ^Bferent  coarse  vegetable  productions  that  have  fcnr  a  great  length  of  time 
been  produced  on  its  surface,  and  probably  the  uppo-  part  of  the  soil  itself,  are  formed 
into  a  mass  or  body  of  peat  earth,  equal  in  softness  to  that  of  any  bog  originating  from 
water  confined  below,  and  less  productive,  and  which  is  only  capable  of  sustaining  the 
weight  of  cattle  in  very  dry  seasons,  when  the  wind  and  sun  have  exhaled  and  dried  up  a 
great  part  of  its  surfiice  moisture ;  but  even  then  it  is  incapable  of  admitting  the  plough 
upon  it. 

-  494&  As  Aese  kkub  itfhogidijgh'  materiaUy in  Ikeir origin  tnmiOMSB 

tbdr  drainsse  must  of  course  be  scoomplUhed  in  a  diiRnrent  way.  The  foUowlmr  method  of  prooeedtais 
b  reoommemled  as  perhaps  the  least  expeoaive :  —  In  the  middle,  or  most  depending  part  of  the  ground, 
the  lint  drain  (fig.  6S9.  a),  may  be  cut.  into  which  all  the  others  should  be  made  to  lead ;  tiie  nunter 
and  direction  ofwhlch  mutt  be  regulated  by  the  extent  of  the  bog.  They  should  be  cut  through  the 
peat,  or  moist  spongy  upper  soil,  to  the  surikce  of  the  clay,  or  other  retenUve  stratum  of  materiab.  wWdi 
must  then  be  poforated  or  bored  through  in  order  to  let  the  water  down  into  the  pervious  stratum  below, 
by  which  it  may  be  absorbed  and  taken  un  The  same  efftet  might  be  produced  by  digging  we  Isig* 
well,  or  pit,  hi  the  middle  or  lowest  part  of  the  boe,  through  into  the  porous  stratum  below,  and  connet^ 
ing  the  other  drains  with  it,  as  by  such  amethod  the  Uouble  and  expense  of  boring  tjoag  thedrsim  wouM 


696 


PRACTICE  OF  AGRICULTURE. 


Pabt  IIL 


^2 


be  ured.   In  thiie  caMi,  when  tinku  an  nude,  tbey  ahouM  alwajt  be  cut  «»  narrow  u  it  y  poMible  to 

make  them,  and,  after  the  hole*  hare  been  formed 
In  themby  bonng,  flUed  up  with  htOMitonei  Co  within 
about  a  foot  and  a  half  of  the  surface,  which  space 
may  be  made  up  by  a  portion  of  the  earth  thatJwd 
been  taken  out,  putting  in  turf  with  the  green  aide 
to  the  atonea  before  the  earth  ia  thrown  in  By  thia 
meana  the  water  and  prejudicial  moiature  of  the  peat, 
or  upper  aoil,  may  be  taiken  away  by  the  draina,  and 
paaa  off  through  the  holes  that  haTe  been  formed  in 
their  bottoma.  But  where  piu  are  employed,  thne 
ahould  only  be  filled  with  amall  atones  to  the  level  of 
the  bottom  of  the  drain,  the  filling  being  performed 
as  aoon  as  possible  after  they  are  formed.  (Ander- 
son's Treatise  on  Draining,  p.  88.)  Where  there  is  a 
chalkY  stratum  below,  after  taking  It  out,  the  fiinU 
contained  in  it  may  be  made  use  of  in  this  way  with 
much  advantage ;  and  where  the  drains  can  be  carried 
into  quarries,  where  the  stone  is  much  fissured  no- 
thUig  more  will  be  necessary.  Where  land  of  this 
sort  is  afterwards  to  be  ploughed,  great  attention 
ahould  lie  given  to  the  formmg  of  the  ridge*  and 
^    ,        ^    ^  giving  them  a  regular  descent  towards  the  main 

drain,  which  will  contribute  greatly  to  the  aaaiatance  of  the  others  in  conveying  off  heavy  fldla  of  rain, 
water  when  they  occur. 

4844.  BiU  a  necessary  precaution  previously  to  any  attempt  to  drain  lands  of  thu  kind  in  the  way  that 
has  been  described,  is  to  ascertain  whether  the  porous  stratum  under  the  clay  be  dry,  and  capable  of 
receiving  the  water  when  let  down  into  it  i  or  already  so  loaded  with  moisture  itself,  as,  instead  of  receiving 

—  more  ftom  above,  to  force  up  a  large  quantity  to  the 

surfitce,  and  thus  increase  the  evil  it  was  intended  to 
remove.  This  may  be  the  case  in  many  hutanoes,  and 
the  substratum  contain  water  which  aJRirds  no  appear, 
ances  of  wetness  on  the  surface,  at  the  place,  on 
account  of  the  compact  body  of  clay  that  is  placed  over 
it,  but  which,  fh>m  its  being  connected  with  some 
spring  that  is  higher,  may  flow  up  when  an  opening  or 
passage  is  given  it,  eitner  by  means  of  a  ^t  or  the 
auger.  In  this  way  a  greater  quantity  of  water  might 
be  brought  to  the  surfisce,  which,  ftom  its  being  con. 
fined  by  the  surrounding  banks,  would  render  the 
ground  much  more  wet  than  before,  and  in  particular 
situations  produce  very  great  degrees  of  wctnesa 
When  the  aurrounding  high  ground  declines  lower 
than  the  bog,  though  it  may  be  at  a  considerable  dis- 
tance,  bv  the  aid  of  the  level,  and  the  appearance  of 
the  surface,  the  nature  of  the  stratum  underneath 
may,  in  aome  decree,  be  aacertained ;  and,  notwith. 
standing  it  may  already  coutain  water,  a  drain  may  be 
i  formed  into  it  to  carry  off  that  water,  and  what  may 
I  likewise  be  let  down  into  it  ft-um  the  retentive  stratum 
that  lies  above  it  It  must  be  confessed,  however, 
that  cases  where  surface  water  can  be  let  down  through 
a  retentive  stratum  to  a  porous  one  that  will  actuaUy 
carry  it  off,  are  very  rare:  When  these  occur,  it  is 
chiefly  in  limestone  or  coal  districts,  where  the  surface 
is  hilly  or  rugged  (Jig.  690.),  and  more  rslcnlated  for 
thp  puriiutt  of  the  EuiiJLTdiii.^N^i  than  tiioie  df  the  agricultor. 

Skct.  III.     Draining  HUfy  Lands. 

4245.  Draining  hUfy  lands  is  not  in  general  attended  with  great  expense,  as  tiie  drains 
need  seldom  be  covered  oi;  fiUed.  up,  only  in  sucili  places  as  may  be  sufficient  for  passages 
for  the  animals  to  cross  by :  ai^  though,  where  the  depth  of  the  trench  does  not  come 
to  the  water  confined  below,  i^  may  be  necessary  to  perforate  lower,  there  need  not  be 
any  fejir  that  the  holes  will  nil  up,  even  where  the  drain  is  left  open ;  as  the  impetuosity 
of  the  wftter  itself  will  ren^ove  any  sand  or  mud  that  may  fall  into  them,  wlmne  mudh 
flood  or  surface  w^ater  does  not  get  in.  Small  openings  may,  however,  be  toade  along 
tlic  upper  aide  of  the  trench,  in  order  the  more  effectually  to  secure  them  against  any 
obstructions ;  and  in  these  the  perforations  may  be  mftde,  leaving  the  month'  of  the  holn 
about  six  inches  higher  than  the  bottom  of  the  drain,  which  wiO  be  ivitfaout  itk  reach  of 
the  water  that  may  be  collected  during  the  time  of  heavy  raina. 

40ML  One  qf  Hke  grmiesi  trnprowemmts  of  ike  kiUy  skeepjpasinres  of  Holland  has  beta  eflteted  by 
drainage,  while  the  expense  is  comparatively  smaa  The  depth  and  width  of  the  saoall  ones  are  only 
those  of  the  spade  They  are  usually  carried  across  the  fooe  of  the  hills  in  a  sllghUy  inclined  directioB» 
so  as  to  avoid  the  injury  of  too  rapid  a  descent  alter  heavy  rains ;  and  these  small  cuts  open  into  a  few 
larger,  formed  with  due  regard  to  the  same  principle ;  the  whole  at  last,  ftir  an  extent  of  several  hundred 
acres,  being  led  into  one  sUU  larger,  which  discharge  itself  into  the  nearest  rivulet  Improvements  of 
this  kind  arc,  pethaps,  of  greater  benefit  to  the  indlvkkial  proprietors  of  land  who  undertake  them  than 


4247.  The  ndes  or  dec&oUies  <f  many  hills,  from  the  irregularity  of  the  disposition  of 
the  strata  that  compose  them,  are  often  covered  with  alternate  portions  or  patches  of  wet 
and  dry  ground.  By  the  general  appearance  of  the  surfiice  and  the  vegetable  products 
that  are  grown  upon  it,  the  nature  and  direction  of  the  internal  strata  may  firequently 
be  ascertained  with  so  much  certainty  as  to  determine  the  line  or  direction  of  a  drain 
without  the  necessity  of  examining  below  the  surface  of  the  land.    As  the  ease  or  difficulty 


Book  III.  DRAINING  MIXED  SOIL&  699 

ot^dnkdng  stich  gnHinds  depeodfl  aoldy  on  the  position  of  the  diflerant  itnta  of  which 
the  hill  or  eleratioii  may  be  fonned,  and  upon  the  erect  or  «Wn*ing  direction  of  the  rock, 
or  other  retentiTe  body  in  which  the  water  is  contained ;  where  the  rock  ha^i  a  slanting  or 
horiaontal  inclination,  the  whole  of  the  different  springs  or  outlets,  that  show  themselves 
on  the  surface,  may  originate  from  or  be  connected  with  the  same  collection  or  body  of 
water,  and  may  be  all  drained  and  dried  up  by  cutting  off,  or  letting  out,  the  main  body 
of  water,  by  which  they  are  supplied,  at  the  inferior  part  of  the  reservoir,  or  that  part 
where  the  water  would  of  its  own  accord  readily  run  off  if  it  vera  not  confined  beneath 
an  impervious  covering  of  day  or  some  other  material. 

4248.  But  in  eate$  vhere  the  rock  Set  in  an  erect  or  perpendteuhr/orm,  and  contains 
only  partial  collections  of  water,  in  some  of  the  more  open  cracks  or  teures  of  the  stone, 
which  diachaige  themaahesatvarioua  opemngs  or  outlets  that  have  not  the  least  eonnee- 
lion  with  each  other,  it  would  be  an  idle  and  fruitless  endeavour  to  attempt  the  cutting  of 
them  off  by  means  of  ona  drain  {Jig,  631.  a),  or  by  boring  into  any  one  of  them  in 
"^   '^^  particular,  without  cutting  « 

dnin  into  each  (o,  6,  e).    In 
^^^  this  caae  it  is  more  advisable 

ZZZbS^^       ^  to  make  the  maindrain  wholly 

in  the  day,  with  small  cuts 
made  up  to  each  outlet,  than 
along  the  place  where  the 
1  springs  burst  out ;  as  in  that 
line  of  direction  it  would  be 
too  much  in  the  rock,  and  consequently  be  extremdy  difficult  to  cut,  on  account  of  the 
nature  and  disposition  of  the  stone.  When  the  water  passing  out  on  the  line  of  the 
springs  can  be  found  by  the  auger  in  the  main  drain,  at  the  point  of  junction,  it  will 
be  the  more  completely  cut  off;  but  where  this  is  not  practicable,  the  depth  of  the 
gBMll  cuta  may  reduce  it  to  such  « levd  as  will  prevent  ita  flowing  over  and  injuring  the 
iurfcce  of  the  land  bdow  it. 

4S49.  In  tuck  kitts  at  are  eonttituted  <f  alternate  ttrata  ef  rock,  eandf  and  day,  the 
sutfaoe  of  the  last  may  frequently  be  wet  and  swamp,  while  that  of  the  sand  is  dry, 
and  capable  of  producing  good  crops  of  gnss ;  in  all  such  cases,  in  order  to  drain  the 
land  completely,  as  many  cuta  will  be  necessary  aa  there  may  happen  to  be  divisions  of 
wet  and  (by  soU.  The  summit,  or  moat  elevated  part  of  such  hiUs,  bdng  mosdy  formed 
of  loose  porous  materials,  the  rain  and  other  water  descends  through  it  till  its  passage 
becomes  obstructed  by  some  impervious  bed  or  stratum,  such  as  clay,  when  it  ia  forced 
iip  to  the  surface,  and  runs  or  ooses  over  the  obstructing  stratum;  after  baring 
overflowed  the  upper  day  surface,  it  is  immediately  absoibed  and  taken  up  by  the  suc- 
ceeding porous  one,  and,  sinking  into  it  in  the  same  way  as  before,  passes  out  again  at 
the  lower  aide,  rendering  the  amrface  of  the  next  clayey  bed  prqudidally  wet,  as  it  had 
done  that  of  the  flnt  In  this  way  the  same  spring  may  affect  all  the  other  strata  of  the 
same  kind,  from  the  highest  part  down  the  whole  of  the  declivity,  and  produce  in  the 
bason,  or  hollow  at  the  bottom,  a  lake  or  bog,  should  there  not  happen  to  be  a  passage 
or  opening  to  take  away  the  water.  In  order  effectually  to  drain  hills  of  this  kind,  it 
win  be  most  advisable  to  begin  by  forming  a  trench  along  the  upper  side  of  the  upper- 
most rushy  soU,  by  which  means  the  higfaert  spring  may  be  cut  off;  but  as  the  rain  and 
other  water  that  nsay  come  upon  the  next  portion  of  porous  soil  may  nnk  down  through 
it  to  the  lowest  part,  and  produce  another  spring,  a  second  cut  must  be  made  in  that 
part,  to  prevent  the  water  from  allbetine  the  surfiu^  of  the  succeeding  clayey  bed. 
Similar  cuts  must  be  formed  so  fkr  down  ttie  dedivity  as  the  same  springs  continue  in 
the  same  way  to  injure  the  land,  and  in  some  cases  a  suflldency  of  watv  mi^  probably 
be  obtained  to  iirigate  the  land  bdow,  or  for  some  other  usefbl  puipose. 

Sac*.  IV.     Metkeds  ^draining  Muei  SoiU. 

4250.  Ifhere  the  eoSit  tfa  mieed  and  varied  nature,  but  the  most  prevafling  parts  of 
the  clayey  kind,  the  business  of  draining  is  considerably  more  tedious  and  difficult  than 
where  the  supa^dal  and  intcsrnal  parts  have  greater  regularity.  In  such  lands,  as  the 
collections  of  water  are  completely  separated  by  the  intervening  beds  €tf  day,  each 
becomes  so  much  increased  in  the  time  of  heavy  rains,  as  to  rise  to  the  level  of  the  sov- 
iVranding  surflMe ;  whte  the  water,  finding  a  free  passage,  as  it  would  over  the  edgea  of 
a  bowl,  overflows  and  saturates  the  surface  of  that  bed  of  day,  rendering  it  ao  wet  and 
sour  that  tia  produce  becomea  annually  more  scanty,  and  the  soil  itself  more  sterile  and 
unproductive. 

4251.  From  the  mmd-bedt  {fig*  632.  a,  a,  a)  in  such  cases  having  no  connnunication 
with  each  odier,  it  must  evidently  require  aa  many  drains  (6, 6^  ft)  as  there  are  beds  of  this 
kind,  in  order  fully  to  draw  off  the  water  from  each  c^  them.  A  drain  or  trench  is 
therefore  recommended  to  be  cut  from  the  nearest  and  lowest  part  of  the  fidd  intended 
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to  be  drained  (c),  up  to  tlio 
highest  and  most  distant  sand- 
bank (d)t  in  such  a  line  of 
direction  as,  if  possible,  to 
pass  through  some  of  the  in- 
termediatesand4>eds,and  pre* 
vent  the  labour  and  expense 
of  making  longer  cuts  on  the 
»  ^^.,-  sides,  which  would  otherwise 

*"^  fe      *'?!^  *'  be  requisite. 

4252.  IVhere  the  different  beds  of  sand  and  clay  are  of  less  extent,  and  lie  together  with 
greater  regularity,  they  can  be  drained  in  a  more  easy  manner  with  less  cutting,  and  of 
course  at  less  expense.  Below  the  layers  or  beds  of  sand  and  clay  that  lie,  in  this 
manner,  alternately  together,  and  nearly  paraUel  to  each  other,  is  generally  a  body 
of  impervious  clay,  which  keeps  up  the  water  contained  in  the  sand,  which  sand  being 
constantly  full,  the  adjacent  day  is  thereby  rendered  moist,  and  in  wet  seasons  the  water 
runs  or  trickles  over  it.  As  in  these  cases,  the  principal  under-stratum  of  clay  is  rarely 
laore  than  four  or  five  feet  below  the  siuface,  it  is  advisable  to  cut  a  drain  (fg.  633.  a) 


to  that  depth  through  the  middle  of  the  field,  if  it  have  a  descent  from  both  sides ;  but 
if  it  decline  all  to  one  side,  the  drain  must  be  made  on  that  side  (6),  as  the  water  will 
more  readily  discharge  itself  into  it ;  and,  unless  the  field  be  of  great  extent,  and  have 
more  than  one  depression  or  hollow  in  it,  one  drain  may  be  quite  sufficient  for  the  pur- 
pose, as  by  crossing  the  different  beds  that  retain  the  water,  it  must  take  it  off  from  each. 
4253.  ^  principtdd^ffictiUy  in  draining  ground  of  this  natvret  and  which  renders  it 

impracticable  by  one  drain,  is  when  the  direc« 
don  of  the  alternate  layers,  or  beds  of  clay  and 
sand,  lies  across  the  declivity  of  the  land  (Jig. 
634.  a,  a),  so  that  one  drain  can  be  of  no  other 
service  than  that  of  conveying  away  the  water 
after  it  has  passed  over  the  different  strata,  and 
would  naturally  stagnate  in  the  lowest  part  of 
the  field,  if  there  were  no  other  passage  for  it. 
Where  the  land  lies  in  this  way,  which  Is  fre- 
quently the  case,  it  will  therefore  be  necessary, 
besides  the  drain  in  the  lowest  part  (6),  to  have 
othen  cut  up  from  it  in  a  slanting  direction 
across  the  declivity  (c,  c),  which,  by  crossing 
the  different  veins,  or  narrow  strata  of  sand 
(d,  d,d)f  may  be  citable  of  drawing  the  water 
from  each  of  them. 

4254.  Informing  the  drains  in  these  cases,  it 
is  recommended  that,  after  laying  the  bottom  in  the  manner  of  a  sough,  or  in  the  way  of 
a  triangle,  it  be  filled  some  way  up  with  small  stones,  tough  sods  with  the  green  side 
downwards  being  placed  upon  them  before  the  mould  is  filled  in.  But  where  stones 
cannot  be  readily  procured,  faggots  may  be  employed,  the  under  part  of  the  drain  being 
laid,  or  coupled,  with  stones,  so  as  to  form  a  channel  for  the  conveyance  of  the  water  that 
may  sink  through  the  faggots,  and  for  the  purpose  of  rendering  them  more  durable ;  as, 
where  the  water  cannot  get  fifeely  off,  which  is  generally  the  case  where  there  is  not  an- 
open  passage  made  of  some  solid  material,  it  must,  by  its  stagnation,  soon  destroy  the 
faggots,  and  choke  up  the  drain, 

4855L  The  estate  qf  Spottisuioode  in  Berw/ckshire  aflbrd«  an  inceretting  example  of  sueeenftil  drainage  of 
nixed  toil  and  atrata.  It  wa«  begun  in  1815,  under  the  direction  of  Mr.  Stephens,  an  eminent  draining 
ensineer,  and  author  of  a  uteAil  worlc  on  the  luhicct  {The  Practical  Irrigator^  Ac,  Edin.  8va  18Sg) ; 
and  eighteen  mile*  and  a  half  of  drains,  some  parts  of  which  were  thirteen  feet  deep,  nut  the  medium  depth 
of  which  was  fh>m  five  to  seven  feet,  had,  in  18S0,  rendered  twtween  five  and  six  hundred  acres  of  land 
mo^  valuable,  which  had  been  before  of  Uttle  value 

4S56.  The  grotrnds  to  be  drained  ti  Spottiswoode  **  consisted  of  a  soil  of  various  depth,  under  wbleh 
onmmonly  lay  a  stratum  of  clay  from  two  to  three  feet  deep,  then  a  thin  bed  of  sandy  or  gravdly  iubstaaoe^ 
ct  a  foot  deep^  or  more,  containing  water ;  after  that  another  bed  of  day,  of  two  or  more  feet  deep ;  and 
lastly,  a  bed  of  sand,  gravel,  or  slaty  rock,  containing  the  larger  quantity  of  water.    Upon  reaching  the 
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lower  of  these  poroui  ttnta,  th*  water  dicappearcd  in  the  upper  one :  mnd  hence  genenUv  the  espedienejr  of 
not  ttopping  at  the  first,  but  of  working  down  till  the  main  stratum  wf«  reached.  Several  instance^oocurred 
Where  the  strata  lay  too  deep  to  be  reached  by  a  drain :  in  which  naset  it  was  deemed  neceiiBtfy  to  .aink 
wells  or  pita  at  certain  distances  along  the  line  of  the  drain.  fh)m  ten  to  eighteen  feet  d^^^or  ]noi%  in 
order  to  reach  the  open  strata,  so  that  the  water,  rising  througn  the  ArelLs  to  the  bottom  cJ^me  draiBa.anbt 
be  conveyed  away  without  reaching  the  surfiice.-  It  was  never  thfught  sufficient  to  hate  reached  tho^rst 
seam  containing  water,  unleM  it  were  at  the  depth  of  four  feet  or  more,  and  evidentv  mppeared  to  be  that 
containing  the  main  body  of  water  which  occasioned  the  wetness  6(  the  surface.'*    (TVms*.  Higki.So^- 

4SdJ.  The  first  operation  in  the  process  of  drairung  "  was  to  ascertain  the  depth  and  nature  of^e 
atrata  in  which  the  water  was  contamed,  and  the  overflowing  of  whi^,  where  no  outlet  existed,  produced, 
as  was  before  remarked,  «itlier  springs  or  bursts  of  water,  or  a  genetal  ooslngl  Along'the  line  of  these 
springs,  or  in  the  upper  pvt  of  the  wet  ^ound,  pita  were  sunk  in  varioua  |3aces,  TIm  pUee  of  mch 
being  marked  out,  a  man  was  sent  to  dig  each  pit,  breaking  the  ground  nearW  in  the  dlrtttioa  of  4he 
intended  drain,  six  feet  long  and  three  feet  wide,  which  is  sufficient  space  to  allow  a  man,  or  sometimes 
two,  to  work  fVeely.  The  earth  was  then  thrown  to  the  lowest  side,  and  well  off  flrom  the  fit,  to  prevent 
the  sides  from  brealcing  in :  these  pits  were  made  to  the  depth  of  five  or  six  feet,  or  to  a  greater  aepih  if 
necessary,  accordinp  to  the  nature  of  the  ground,  or  until  the  bed  of  sand,  gravel,  or  rock,  which  contained 
the  water,  was  reached.  Sometimes  it  became  necessary,  after  having  gone  as  oieep  as  a  man  could  work, 
and  when  no  water  appeared,  to  bore  down  with  boring.rods,  in  order  to  ascertain  at  what  depth  the  stra. 
tum  containing  the  water  lay.  In  some  instances,  where  the  surface  was  wet  from  a  general  oosing,  and 
no  ngulai  spring  appeared,  it  became  necessary  to  go  down  to  the  depth  of  thirteen  feet,  whin,  in  break, 
ing  through  a  thin  cake  of  freestone,  not  above  an  inch  in  thickness,  the  water  iMirst  up,  and  filled  the  pit 
to  the  brim  in  the  following  morning.  This  species  of  examination  prevents  the  working  at  random,  in 
laying  out  the  lines  of  drains,  aflbrds  daU  for  Judging  of  the  depth  and  dimensions  to  which  they  should  be 
formed ;  and,  by  giving  a  knowledge  of  the  substances  to  be  dug  through,  enables  one  to  enter  into  con. 
tracts  with  the  workmen  with  greater  certainty."    ^Trans.  HigkL  Soc) 

425&  A  general  idea  being  tkus  obtained  qfthegrottnd  to  be  drained^  and  men  employed  to  sink  the  pits, 
the  next  operation  is  to  mark  out  these  lines  on  the  ground.    In  doing  this,  a  nand  sketch  (fig.  6S&) 

indicating  the  direction  of  the  drains  and 
their  depth  will  be  found  uscfUL  **  On 
the  ground,  the  lines  mav  be  marked  in 
various  waysL  When  the  land  is  in  grass, 
a  plough  may  be  made  to  follow  the  di. 
rector,  as  he  walks  deliberately  along  his 
intended  line,  a  man  leading  the  horses  by 
the  head,  if  necessary,  and  walking  be. 
tween  them.  If  it  is  inconvenient  to  use  a 
plough,  the  lines  may  be  marked  by  pins, 
or  small  pits,  a  spade's  breadth  square, 
made  at  convenient  distances,  by  cutting 
out  a  turf  clean  by  four  cuts  of  a  spade, 
and  laying  it  upside  down  at  the  side  of  the 
hole,  in  Uie  line  of  the  drain."  The  drains  were  next  dug  out,  and  formed;  some  of  them  three  feet 
wide  at  the  top,  six  feet  deep,  and  two  feet  wide  at  bottom,  and  others  of  difl^rent  widths  and  depths,  but 
generally  in  the  same  proportion.    The  following  are  Mr.  Stephens's  directions  for  building :  — 

4S59.  The  side  walls  tff  the  drain,  supposing  it  to  be  six  feet  deep,  and  two  feet  wide  at  l)ottom,  **  must 
be  well  built  with  dry  stone,  all  laid  on  the  proper  bed  (and  not  set  up  edgeways),  nine  inches  thick  by  six 
inches  high,  forming  an  aperture  of  six  inches  square,  the  covers  for  which  must  be  sufficiently  strong  to 
sustain  the  pressure  of  the  incumbent  weight  of  stone  and  earth ;  and  should  project,  at  least,  three 
inches  over  the  inside  of  each  side  wall,  —  two  feet  of  stone  must  be  well  packed  above  the  cover  of  the 
aperture.  The  first  foot  of  stone  above  the  cover  of  the  aperture  may  be  put  into  the  drains  ft-om  three 
to  four  pounds  weight,  the  upper  part  must  be  broken  as  snmll  as  common  road-metal,  and  should  be  made 
■^^'ite  smooth  or  level,  so  that  every  part  of  the  drains  may  have  an  eoual 
pth  or  thickness  of  stone  A  thin  covering  of  straw  should  be  laid 
>  I  the  top  of  the  broken  stones,  to  prevent  tne  loose  earth  tram  falling 
r I  rough  the  aperture  of  the  drains.  The  drains  maybe  then  filled  with 
i^Mrth,  nine  inches  above  the  natural  level  of  the  surface  of  the  ground, 
v^  ells  must  be  sunk  along  the  lowest  side  of  the  lines  of  drains,  in  every 
111  ice  where  the  above  mentioned  depth  of  six  feet  does  not  reach  the  porous 
iH  d  that  contains  water.  These  wells  may  be  made  flrom  five  to  six  feet 
H<|uare,  or  sufficiently  wide  to  allow  a  person  to  work  with  freedom ;  and 
ii.ast  be  sunk  through  the  impervious  strata  into  the  pervious  stratum  of 
n  nd,  gravel,  or  rock,  where  the  water  flows  freely.  The  wells  may  then  be 
(iHed  with  small  clean  stones,  thrown  in  promiscuously,  till  the  stones  in  the 
ih4>lls  come  in  contact  with  the  stones  in  the  drains.  The  upper  part  of  the 
u  islls  above  the  level  of  the  stones  in  the  drains  may  be  filled  with  earth.** 

>-^^^„-., {Jig.  636.)    {Trans.  HigkL  Soe.  vol.  vil.  p. 222.) 

*fisn.  TAf  itann  qf  vjfifrh  tA^  drains  at  the  bottom  </  the  conduit  are  to  be  bmiU.  and  wiUi  which  the 
dFAin  it  Jiftijfwaril*  to  be  rin«t  to  the  depth  of  two  feet  or  more,  as  is  shown  above,  should  be  laid  down  on 
thi;  uiUjct  liili'  ot  trie  hnnr.  ^i;.  hh  ar  to  it  as  possible,  that  they  may  be  the  more  easily  handed  in.  They  are 
laid  oti  the  tipper  side,  for  liw  convenience  of  throwing  out  the  earth  on  the  lower  side.  It  is  venr  desirable 
that  the  stones  should  be,  if  possible,  laid  down  before  the  drain  is  begun  to  be  dug,  as  it  is  often  neces. 
sary  to  build  and  fill  it  as  flsst  as  it  is  dug,  to  prevent  the  sides  from  falling  in,  which,  when  it  occurs, 
occasions  a  very  great  deal  of  extra  work,  and  the  drains  themselves  are  never  so  well  constructed.  This 
most  frequently  happens  in  ground  under  tillage,  the  sides  being  more  tender  than  when  in  grass,  where 
the  turf  is  the  means  of  preserving  the  sides  from  the  pressure  of  the  earth  thrown  out,  and  of  the  stones 
laid  down.  When  the  sides  are  evidently  Ukelv  to  fall  in  before  the  drain  can  be  built,  they  may  be  kept 
up  for  a  time  by  a  board  laid  flat  to  each  side  of  the  drain  near  the  top,  and  cross  sticks  put  in  to  keep  the 
boards  asunder.  Circumstances  frequently  occur,  which  prevent  the  stones  from  being  laid  down  before, 
band,  and  they  are  then  brought  forward  as  the  work  of  cutting  the  drain  is  going  on.  Under  the  eye  of  an 
intelligent  and  attentive  director,  this  mav  be  done  without  danger ;  but,  even  then,  unforeseen  occurrences 
sometimes  prevent  the  possibility  of  getting  the  materials  forward  for  several  days ;  and  if  anv  rainy  wea. 
ther  intervene,  and  the  drains  are  in  a  clayey  soil,  there  is  a  certainty  of  slips  and  falls,  occasioning  much 
Atra  labour,  and  requiring,  in  consequence  of  the  additional  breadth  of  the  drain,  a  much  larger  quantity 
of  stones  to  fill  the  opening.  Where  a  piece  of  drain  seems  likely  to  fall  in,  it  should  always,  if  possible. 
be  built  and  filled  before  night,  or  the  sides  kept  asunder  by  meuia  of  boards,  as  before  mentioned,'* 
(Trans,  Elghl.  Soe.  toL  tIL) 

4261.  Drtdns  may  he  dv^,  and,  when  built,  the  earth  may  be  filled  in  by  contract 
work ;  but  in  general  day  work  is  to  be  preferred.  «  The  conduit  is  built  in  the 
bottom  of  the  drain  by  a  confidential  person,  either  »  mason,  or  any  other  worknm 
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who,  by  practice^  is  equally  competent ;  this  person  always  wofking  at  daily  wages,  to 
prevent  him  from  having  any  interest  in  huz^ng  over  this  most  important  part  of  the 
operation.** 

4262.  The  drains  may  be  cut  only  **  two  feet  wide,  with  the  sides  perfectly  perpen- 
.dicular,  provided  that,  from  the  tenacity  or  hardness  of  the  substances  dug  through,  the 

sides  wiU  stand  till  the  stones  are  put  in.  It  is  usual,  however,  to  break  the  ground 
somewhat  wider  at  the  top,  and  so  to  give  it  a  slight  slope  to  the  bottom.  The 
work  of  cutting  is  always  done  by  contract  at  so  much  per  rood  or  yard,  and  se- 
veral labourers  generally  join  in  making  one  drain,  and  arrange  the  work  among 
themsdves.  The  casting  or  cutting,  it  is  scarcely  necessary  to  observe,  b  always 
commenced  by  the  workmen  at  the  lower  end,  and  worked  upwards  to  the  higher 
ground,  and  never  downwards.  They  usually  begin  by  working  about  two  feet 
deep  in  the  first  instance,  several  roods  in  length*  then  going  over  the  ground  again, 
deepening  it  to  four  or  five  feet,  and  afterwards  going  over  it  the  last  time,  and 
finishing  the  bottom,  by  making  it  perfectly  level  and  ready  for  the  mason  to  build 
the  conduit  in  the  bottom.      The  bottom  must,  fiir  this  purpose,  be  completely  two 

.feet  wide,  though,  when  free-stone  u  employed*  the  width  may  be  less."      (TVons. 

■JSighi.  Soc.) 

4263.  In  building  the  dnAh  '^  ^  mason  has  an  assistant,  generally  a  female,  at 
the  top,  who  hands  him  the  stones  he  requires.  He  b^ins  with  small  fiat  stones 
to  build  the  wall  on  each  side  of  the  bottom  of  the  drain,  nine  inches  broad,  and 

.six  inches  high,  so  as  to  leave  six  inches  for  the  conduit  in  the  middle.  This  he 
does  roughly,  but  in  such  a  manner  that  the  stones  shall  be  laid  solidly  on  mm 
another.  When  the  ground  at  the  ixxttom  is  solid,  either  dry  gravel,  or  clay,  or 
rock,  the  mason's  foot,  with  his  ordinary  clog  or  shoe,  standing  in  the  centre,  is 
the  measure  of  the  width  of  the  conduit.  When  the  land  is  inclined  to  be  wet 
and  soft,  a  plank  six  inches  broad  is  used  for  him  to  stand  upon.  When  the  bot- 
tom is  a  wet  spongy  clay,  or  sand  of  the  nature  of  a  quicksand,  or  very  soft,  it 
b  often  necessary  to  fiag  the  bottom  of  the  conduit  with  very  thin  stones  or  slates.** 
{Tram,  IfighL  Soc>  vol.  viL) 

4864.  IHien  apeHhd  quagmire  has  been  met  wUht  "  which  has  happened  chiefly  in 
red  clay,  the  faster  the  wet  clay  has  been  thrown  out,  the  faster  it  has  boiled  up  from 
below.  In  these  cases,  it  has  been  found  necessary  to  lay  planks  on  the  bottom  of  the 
drain,  and  build  upon  them.  But  this  will  very  seldom  be  necessary  where  proper  pre- 
cautions are  used.  On  first  meeting  with  quagmires  of  this  kind,  attempts  were 
made  to  dig  them  out ;  for  which  purpose  a  strong  wooden  frame  was  made,  large  enough 
for  four  men  to  work  in  with  freedom,  composed  of  different  pieces,  so  that  the  workmen 
might  add  to  the  sides  of  the  frame  as  they  worked  downwards.  Notwithstanding 
the  frame's  being  made  very  strong,  the  pressure  became  so  great,  that  the  sides  came 
together,  and  stopped  the  operation.  The  consequence  was,  that,  aJf^r  great  labour  and 
active  exertion  in  taking  out  laige  quantities  of  wet  clay,  which  thus  continued  to  boil 
up  (but  the  very  taking  out  of  which  undermined  the  banks  from  beneath),  the  sides  of 
the  drain  fell  in  masses,  and  made  great  gaps,  which  increased  the  longer  the  work  was 
carried  on.  In  these  circumstances,  it  became  necessary  to  use  planks  to  build  tlie  con- 
duit, and  to  fill  in  the  stones  as  fast  as  possible,  by  employing  a  great  number  of  persons 
at  once.  The  weight  of  these  superincumbent  stones  then  kept  the  planks  and  conduit 
at  their  proper  place,  so  much  so  that  the  worst  of  these  parts  never  exhibited  any 
symptom  of  imperfection,  though  made  ten  years  ago.  On  all  occasions  afterwards, 
however,  when  any  of  these  quagmires  were  found,  the  process  of  taking  out  the  bottom 
of  the  drain  was  followed,  yard  by  yard,  by  fiagging  the  bottom,  building  the  conduit, 
covering  it,  and  filling  the  stones  over  it ;  and  in  tlus  way  the  quagmire  was  prevented, 

'  by  the  immediate  pressure  from  above,  from  boiling  up.  It  never  failed  to  be  seen  that 
the  longer  these  operations  were  delayed,  the  softer  and  more  intractable  the  interior  of 
the  drain  became.  After  building  the  side  walls  for  a  yard  or  two  in  length,  the 
mason,  according  to  circumstances,  cleans  out  the  conduit  with  a  narrow  hoe,  and  then 
covers  it  with  such  large  broad  stones  as  he  can  procure,  from  fifteen  inches  in  length  to 
two  feet,  being  the  utmost  width  of  the  drain  itself.  These  are  handed  doym  carefully 
to  him  by  his  attendant ;  and,  after  he  has  laid  three  or  four  of  them,  he  takes  smaller 
flat  stones,  as  the  larger  are  always  uneven  at  the  edges,  and  covers  every  interstice ;  and 
afterwards,  with  sindlar  stones,  packs  carefully  the  ends  of  the  covers,  before  finishing 
any  particular  portion  of  the  work  so  as  to  prevent  them  from  shifting ;  and  still  ftuther 
to  cover  every  hole  through  which  any  thing  might  be  carried  into  the  conduit,  he  has 
a  rolled  up  wisp  of  straw  which  he  puts  in  the  mouth  of  the  conduit,  which  allows  the 
water  to  pass  out,  but  prevents  mud  and  sand  from  getting  in.     His  attendant  then 

'  throws  the  remainder  of  the  stones  in  promiscuously  to  the  depth  of  two  feet,  or  some- 
i  more,  if  the  materials  aie  plentiful,  and  particularly  where  there  are  two  seams  con- 
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taiiiiiig  water ;  for  in  this  case  it  is  giene- 
_^^^  _  rally  desirable  to  raise  the  stones  above  the 

lerel  of  the  bottom  of  the  upper  seam,  so 
as  to  convey  away  any  water  which  may 
remain  in  it,  to  die  conduit  beneath 
{fig,  637.  a,  sand  or  gravel ;  6,  clay)  ; 
and  it  was  a  circumstance  very  generally 
observed  in  the  course  of  operations,  tliat 
where  the  upper  stratum  containing  water 
as  only  a  few  feet  in  depth  or  thicknesB, 
another  open  stratum  was  generally  found 
a  few  feet  deeper. 

4265.  Stones*  When  the  stones  to  be  used  are  only  brought  forward  at  the  time  of 
cutting  the  drain,  the  carts  are  often  run  back  to  the  edg^  of  it,  and  the  stones,  after  the 
conduit  is  built,  tumbled  straight  out  of  the  cart  into  tibe  drain  ;  but,  in  this  case,  it  is 
necessary  to  take  care  that  the  sides  of  the  drain  be  not  injured  by  the  cart-wheels  or 
otherwise,  lest  the  earth  should  fall  into  the  drains,  and  so  through  the  intervals  of  the 
stones.  A  part  of  the  stones  for  filling  were  recommended  by  Mr.  Stephens  to  be  broken 
like  large  road  metaL  This,  however,  is  very  expensive,  and  was  found  by  experience 
not  to  be  necessary,  though  usually  large  stones  should  be  broken.  When  the  stones 
are  small,  that  is,  ten  or  twelve  ounces,  it  is  as  well ;  but  no  inconvenience  has  been 
found  from  the  constant  use  of  stones  of  a  much  larger  and  very  unequal  size.  When 
a  sufficient  quantity  of  stones  has  been  thrown  in,  the  mason  levels  them  at  the  top, 
filling  up  the  intervab  of  krger  sttees  with  smaller  ones,  so  as  to  make  the  top  of  them 
level.  If  the  sod  which  has  been  cut  off  the  surface  of  the  drain  is  sufficiently  solid,  it 
should  be  laid  carefully  by  itself  on  the  upper  edge  of  the  drain  at  the  side  of  the  stones. 
It  should  again  be  laid  with  its  grassy  side  undermost,  on  the  top  of  the  stones,  as  a 
covering,  to  prevent  the  earth  from  getting  down  amongst  them.  If  the.  sods  are  not 
sufficiently  coherent  or  plentiful  to  cover  the  whole  completely,  old  coafs«.hay,  or  straw, 
or  heath,  may  be  used  as  a  substitute.  When  all  this  is  oowplttely  d^ne^  the  earth  is 
shovelled  in  upon  the  top,  until  the  drain  is  full.  It  is  then  heaped  up>  sonn^what  after 
the  manner  of  a  grave,  to  allow  for  the  earth's  subsiding  to  the  level  of  th^  fwrface.  It 
is  a  circumstance  deserving  of  notice,  that,  in  digging  the  trial-pits,  the  earth  taken  out 
is  in  most  cases  insufficient  to  fill  them  again,  if  allowed  to  lie  open  for  any  time  ;  so 
that,  in  fact,  contrary  to  what  would  be  naturally  inferred,  the  earth  must  become  more 
compact  by  being  removed. 

4266.  Repairs*  When  the  drain  is  thus  completed,  it  is  still  necessary,  and  parti- 
cularly when  the  land  is  under  tillage,  carefully  to  inspect  it  from  time  to  time,  and  to 
see  that  no  surface-water  finds  its  way  into  it.  If  any  hole  is  found,  it  ought  to  be  im- 
mediately stopped  up,  as  a  channel  of  this  kind  will  sometimes  very  speedily  carry 
enough  of  mud  into  a  conduit  to  choke  it  entirely,  and  spoil  the  drain.  Under- 
draining,  it  will  be  kept  in  mind,  will  not  supersede  the  necessity  of  surface-drains, 
where  these  are  necessary  to  carry  off  water  stagnant  upon  the  ground.  Besides  the 
danger  to  drains  by  the  flowing  in  of  surface-water,  there  are  other  sources  of  injury 
which  must  be  guarded  against  by  a  vigilant  care.  Animals,  by  burrowing  in  the 
earth,  or  finding  their  way  from  any  course  in  the  conduit,  are  sometimes  apt  to  iijure 
ft,  and  cause  the  earth  to  crumble  in ;  but  a  more  frequent  source  of  ii^ury  is  from 
vegetable  substances,  as  roots  of  trees,  and  particularly  of  the  ash.  As  an  instance  of 
this,  there  happened,  on  this  property,  to  be  an  ash  free  growing  near  a  drain,  the  fibres 
of  which  took  possession  of  the  conduit,  and  so  obstructed  the  passage  of  the  water,  as 
to  produce  a  new  swamp,  in  consequence  of  which  it  became  necessary  to  lift  the  ma- 
terials of  the  drain,  and  form  it  anew.  It  is  often  very  difficult  to  eradicate  certain 
plants,  whose  long  and  creeping  roots  get  intervened  in  the  interstices  of  the  conduit. 
The  advance  of  those  Uucger  animab  which  enter  the  conduits  for  safety,  or  in  pursuit 
of  prey,  may  be  prevented  by  an  iron  gratihg  at  the  outlet.  (Tram,  HighL  Soc 
vol.  vii.) 

Sect.  V.     Methods  of  draining  Retentioe  Soils,' 

4267.  The  mode  of  draining  retentive  so^ls  is  mat<;nally  diderent  from  that  which 
has  been  described  above^  Many  tracts  of  level  land  are  injured  by  the  stagnation 
of  a  superabundant  quantity  of  water  in  the  upper  parts  of  the  surface  materials,  which 
does  not  rise  up  into  them  from  any  reservoirs  or  springs  below.  The  removal  of  the 
wetness  in  these  cases  may,  for  the  most  part,  lie  effected  witiiout  any  very  heavy  expense. 
From  the  upper  or  surface  soil,  in  such  cases,  being  constituted  of  a  loose  porous  stratum 
of  materials,  to  the  depth  of  from  two  to  four  or  five  feet,  and  having  a  stiff  retentive 
body  of  clay  underneath  it,  any  water  that  may  come  upon  the  surface,  from  heavy  rains, 
or  other  causes,  readily  filtrates  and  sinks  down  through  it,  until  it  reaches  the  obstruct- 
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ing  body  of  clay ;  the  consequence  of  which  is,  that  the  porous  open  soil  abore  is  so 
filled  and  saturated  with  water,  as  to  be  of  little  utility  for  producing  crops  of  either 
grain  or  grass.  Land  thus  situated  is  frequently  said  by  farmers  to  be  wet-bottomed. 
In  order  to  remove  this  kind  of  wetness,  it  seldom  requires  more  than  a  few  drains,  made 
according  to  the  situation  and  extent  of  the  field,  of  such  a' depth  as  to  pass  a  few  inches 
into  the  day,  between  which  and  the  under  surface  of  the  porous  earth  abore  there  will 
obviously  be  the  greatest  stagnation,  and  consequently  the  largest  collection  of  water, 
especially  where  it  does  not  become  much  visible  on  the  surface.  In  these  cases  there  is 
no  necessity  for  having  recourse  to  the  boring  instrument,  as  there  is  no  water  to  be  dis- 
charged from  below. 

4268.  When  the  field  to  be  drained  has  onfy  a  dighi  decUnationt  or  tlojye,  fiom  the  sides 
towards  the  middle^  one  drain  cut  through  the  porous  superficial  nuiterials  into  the  clay, 
in  the  lowest  part  of  the  ground  {Jig,  638.  a),  may  be  sufficient  to  bring  off  the  whole  of  the 
water  detained  in  the  porous  soiL  This  effect  may  likewise  be  greatly  promoted,  by  laying 
out  and  forming  the  ridges  so  as  to  accord  with  the  direction  of  the  land,  and  by  the  use 
of  the  plough  or  spade  in  removing  obstructions,  and  deepening  the  furrows.     In  such 

638  situations,  where  the  drain  has  been  formed 

,/%  I  T        1  ■    ^  mmmmm^^    ^        ^'^^'^^^  in  this  manner,  the  water  will  flow  into  it 

[through  the    porous  surface  materials,  aa 
\  well  as  if  a  number  of  small  trenches  were 
J£  cut  from  it  to  each  side,  as  is  the  practice 
^  in  Essex  and  some  other  parts  of  the  coun- 
^try;    but  which  is  oflen  an   unnecessary 
'\  \  labour  and  expense.     The  drain  made  in  the 
^  j[  hollow  may  fiequently  serve  as  a  division  of 
the  field  {a\  in  which  case  it  'may  be  open ; 
but  In  other  circumstances  it  may  be  more  proper  to  have  it  covered. 

4269.  Where  afield  of  this  description  has  more  than  one  hollow  in  its  surface  (fig.  639. 
a,  6),  it  will  obviously  be  requisite  to  have  more  than  one  main  drain ;  but  when  it  is  nearly 
level,  or  only  inclines  slightly  to  one  side,  a  trench  or  drain  along  the  lowest  part,  and 

639 


the  ridges  and  furrows  formed  accordingly,  may  be  sufficient  for  effecting  its  drainage. 
There  may,  however,  be  cases,  as  where  a  field  is  large  and  very  flat,  in  which  some  side- 
cuts  from  the  principal  drain  may  be  necessary,  which  must  be  made  a  little  into  the 
clay,  and  as  narrow  as  they  can  be  wrought,  and  then  filled  up  with  stones  or  other  suit- 
able materials. 

4270.  Whai  is  called  the  Esse*  method  of  draining  in  ploughed  springy  lands,  where  the 
surface  soil  is  tenacious,  is  described  by  Kent,  and  consists  in  substituting  small  under- 
drains  (fig.  640.  a)  for  open  furrows ;  or  in  some  cases  having  a  small  under-dnun  beneath 

640 


(b)  every  other  or  every  third  furrow»     These  drains  lead  to  side  or  fence  ditches  (c), 
where  they  discharge  themselves. 

4271.  Where  the  clay  constitutes  the  surface,  and  the  porous  body  is  umlemeatk,  the  in- 
jurious stagnant  water  cannot  possibly  get  off,  without  the  assistance  of  drains  formed 
for  the  purpose*  Soils  of  this  nature  are  drained  with  difficulty,  and  require  a  much 
greater  number  of  trenches  or  cuU  than  those  of  any  other  kind,  as  they  must  be  marked 
out  and  disposed  in  such  a  way  as  to  collect  and  convey  the  water  every  where  from  the 
suifiice  I  bccauM  it  caa  only  force  itself  off  into  them  from  above,  being  prevented  from 
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■inking  in  through  the  daj,  as  in  soili  of  a  contrary  kind.  Where  there  happen  to  be 
hoUowi  or  irregularities  in  the  surfiwe  of  the  kuid,  water  may  often  be  obecnred  to  con- 
tinue standing  m  them,  at  a  distance  of  but  a  few  feet  from  the  drain.  In  draining  such 
lands,  it  will  always  be  necessary,  in  the  first  place,  to  make  a  large  or  conducting  drain 
at  the  lowest  part,  or  the  end  of  the  field,  for  the  purpose  of  receiTing  and  oonveyinf^  away 
the  water  collected  by  the  smaller  collateral  cuts  which  it  may  be  necessary  to  niako  on 
each  side  of  it.  Where  it  suits  for  the  purpose  of  dividing  the  land,  this^principa}  flhwn 
may  be  better  open  than  covered,  as  by  that  means  the  mouths  or  outlets  of  the  nlMerent 
small  drains  that  come  into  it  may  be  conveniently  examined,  and  deared  out  when 
necessary. 

4272.  The  conttrudion  <f  the  ridget  m  tuch  $oUh  io  that  they  may  accord  with  the 
declivity,  is  a  matter  which  must  be  carefullv  kept  in  view.  They  should  in  all  such 
cases  have  a  degree  of  elevation  or  roundness  m  the  middle,  suffident-to  afford  the  water 
a  ready  fall  into  the  furrows,  which  likewise  should  have  euch  a>  depth  and  All  «B  taay 
take  it  quickly  into  the  dntins.  The  ridges,  besides  being  wdl  laid  up,  should  liave 
small  open  dxmns  formed  in  a  slanting  direction  across  them,  in  such  a  manner  as  to 
form  conununicstions  with  one  another,  and  with  the  Airrowtt  by  vrfalch  means  they 
are  made  to  perform  the  office  of  drains ;  the  water  coming  upon  tiie  ridges  being  thus 
readily  conveyed  into  die  furrows,  along  which  it  proceeds  till  impeded  in  its  course  by 
the  rising  of  the  ground  or  other  cause ;  it  then  passes  through  the  open  cross-drains  into 
others  where  the  descent  is  greater,  and  is  ultimately  conveyed  off  into  the  ditch,  or  other 
passage,  at  the  bottom  of  the  enclosure.  The  elevation  of  the  ridges  should  probably, 
too,  be  made  greater  for  the  winter  than  the  summer  crops,  af  there  must  be  much  more 
injurious  moisture  at  the  former  than  the  latter  season.  This  may  be  easily  ACCflmplished 
at  the  time  of  ploughing  the  land.  Some  useful  observations  on  tliis  description  of 
drainage  will  be  found  in  Marshal's  work  on  Laa/ded  fVcpevfy^  and'  in  Dr.  AadtirsOn's 
Treaiise  on  Draining.  ^ 

Sbct.  VI.     Melhodt  of  draining  Uineh  QMorrittf  FUt,  Pondhond  Lahu. 

427S.  Where  pUt,  minet,  or  quarrietf  happen  to  be  firmed  at  the  bottom  of  decSmtieSf 
and  are  inconvenienced  or  wholly  obstructed,  either  m  the  digging  or  working,  tiy  the 
vrater  contained  in  them,  it  may  be  possible,  in  many  cases,  to  prevent  its  coming  into 
such  mines  or  pits,  by  cutting  or  boring  into  the  lower  parts  of  the  porous  strata 
(Jig*  641.  a).     In  order  to  accomplish  thu  object,  it  will  be  necessary  to  ascertain  if  any 


ponms  stratum  presents  itself  higher  up  the  elevation  than  the  place  where  the  mine  or 
pit  is  formed,  that  may  conduct  the  water  it  contains  to  the  porous  body  bdow  it ;  as  by 
ciitdng  into  such  stratum,  where  discovered,  much  of  the  water  may  be  drawn  off  and 
prevented  from  passing  down.  But  notwithstanding  the  water  from  above  may  be  cut 
off  in  this  way,  a  quantity  sufficient  to  inconvenience  the  working  of  the  nune  or  pit 
may  still  filtrate  from  the  sides  of  the  porous  bed,  even  though  it  may  incline  in  the 
direction  of  the  lower  ground.  When  this  is  the  case,  it  may,  however,  be  readily  taken 
away  at  some  place  in  the  bed.  To  accomplish  this,  and  thereby  obviate  the  effects  of 
the  water,  the  termination  of  the  porous  stratum  (jig.  641.  a)  below  the  pit  must  be 
ascertained ;  and  where  there  is  any  mark  of  a  natural  outlet  at  tlie  place,  a  large  drain 
should  be  Amned,  in  order  to  permit  the  water  to  flow  off  with  more  expedition.  Where, 
liowever,  thei^  is  a  thick  bed  of  some  imperrioin  substance,  such  as  clay,  placed  upon 

Z  % 


706  PRACTICE  OF  AGRICULTUllE.  Part  III. 

the  termination  of  the  porous  material,  the  drain  need  only  be  cut  a  little  way  into  that, 
as  by  boring  through  the  rest  a  sufficient  passage  may  be  given  to  discharge  the  water. 
In  tliis  way,  tlie  draining  of  such  grounds  as  lie  above  or  near  to  mines  or  pits  may  be 
of  great  advantage. 

4274.    JVhere  a  quarry  or  other  pit  to  be  dried  (Jig.  642.  a)  is  situated  above  a  porous 

stratum,  whether 


vel,  it  may  some- 
times be  drained 
by  boring  into 
the  latter  (6). 
In  this  way  dijf- 
ferent  chalk  pits 
and  lime  quar- 
ries have    been 

drained  in  Kent  and  Hertfordshire.  (See  the  Reports  of  these  Counties.)  In  marl-pits 
also,  which,  from  the  nature  of  their  situation,  mostly  require  much  cutting  through  some 
part  of  their  sides,  in  order  to  remove  the  water  that  prevents  their  being  wrought,  the 
mode  of  letting  the  water  down  by  means  of  pits  dug  through  the  upholding  stratum 
below  the  bed  of  marl  into  the  porous  materials  underneath,  might  be  economically 
practised.  In  such  cases,  tlie  number  of  the  pits  must  be  proportioned  to  the  space 
occupied  by  the  marl ;  and  when  they  are  required  to  be  of  such  depths  as  to  be  liable 
to  give  way,  they  should  be  built  up,  or  nearly  filled  witli  loose  stones,  so  as  to  admit  the 
water  to  pass  off,  such  lateral  drains  as  are  necessary  communicating  with  them.  In 
some  situations  of  the  pits,  as  where  the  bank  slopes  lower  on  the  contrary  side  than  tlie 
level  of  the  water,  an  easier  mode  may  be  practised ;  such  as  by  forming  a  drain  in  it, 
and  then  perforating  with  a  horizontal  boring-instrument  into  the  terminating  part  of  the 
stratum  that  holds  the  water ;  thereby  removing  and  keeping  it  below  the  level  of  the 
marl.  In  addition  to  these,  in  some  cases,  as  where  the  water  of  such  pits  proceeds  from 
springs  in  the  high  grounds  above  them,  it  may  be  useful  to  intercept  and  convey  it  away 
before  it  reaches  the  marl-pits. 

4275.  The  drainage  or  drying  up  of  lakes  or  ponds  comes  occasionally  within  the 
practice  of  the  drainer,  especially  in  countries  with  an  irregular  surface.  There  are, 
perhaps,  few  natural  lakes  indeed,  the  surface  of  the  water  of  which  might  not  be  very 
considerably  lowered,  by  deepening  their  natural  outlets,  tlie  consequence  of  which  would 
be,  in  many  cases,  a  very  considerable  accession  of  generally  rich  land  round  their  mar- 
gins, a  better  drainage  for  the  surrounding  country,  and  an  improved  climate.  Much, 
it  is  said,  might  be  done  in  this  way  in  Ireland ;  but  there  can  be' no  doubt  that  in  every 
country  in  the  world  a  great  deal  may  be  done.  In  flat  countries  nearly  on  a  level  v/ith 
the  sea,  like  Holland  and  parts  of  the  counties  of  Cambridge  and  Huntingdon,  the 
water  will  in  general  require  to  be  raised  by  machinery ;  but  in  by  far  the  greater  number 
of  cases,  deepening  tlie  natural  outlet  will  be  found  amply  sufficient 

4S76.  Bar  Loch,  in  the  countv  of  Renfk«w,  was  reduced  in  lize  by  drainage  and  embanking,  in  1814,  at 
an  expense  of  nearly  10,000^,  which  has  since  returned  IS  per  cent  per  annum ;  S80  acres  have  been  laid 
dry  upwards  of  200  of  which  have  been  since  under  crop.  A  very  interesting  account  of  this  drainage 
will  be  found  in  the  Highland  Society's  Tratuartionst  voL  vil  p.  37:>. 


have  thus  been  sown  on  lands  never  before  ploughed.  The  improvement  indeed  is  one  of  the  greatest 
that  has  taken  place  in  fenny  countries,  since  they  were  first  attempted  to  be  drained  and  embanked. 
{Meek.  Mag.  vol  v.  p.  179.  and  Qard.  Mag.  vols.  Iv.  and  v.) 


Sect.  VII.     Formation  of  Drains,  and  Materials  used  in  filing  them* 

4278.  jyrains  should  be  farmed  with  as  much  truth  and  exactness  as  possible :  such 
labourers  as  are  not  dexterous  in  using  their  tools  seldom  make  them  welL  The  most 
general  method  of  performing  this  sort  of  work  is  by  admeasurement,  at  so  much  a  rod, 
or  a  score  of  rods,  which  necessarily  induces  the  workmen  to  do  as  much  as  they  possibly 
can :  they  should,  tlierefore,  be  frequently  inspected,  to  see  that  they  keep  to  the  proper 
and  required  depth,  that  the  earth  taken  out  be  laid  in  such  a  manner  as  not  to  fall  down 
again  into  the  drains  in  time  of  filling  them,  and  tliat  the  surface  mould  be  kept  on  one 
side  free  from  the  clayey  or  other  material  of  the  inferior  stratum. 

4279.  Wlien  there  is  any  decUmty  in  the  ground,  drains  should  be  made  in  a  slanting 
direction  across  it,  instead  of  the  old  method  of  conducting  them  according  to  the  nature 
or  inclination  of  the  slope.  By  attending  to  the  former  mode  of  cutting  the  drains,  the 
wetness  is  not  only  more  effectually  removed,  but,  by  allowing  the  water  to  pass  away 
in  an  easy  current,  they  are  rendered  less  liable  to  be  choked,  or,  as  it  is  frequently 
termed,  blown  up,  by  which  artificial  oozings  of  water  are  sometimes  formed  in  such 
places.  But  where  grounds  are  either  quite  or  nearly  level,  it  has  long  been  a  general 
practloe  to  cut  the  drains  at  the  different  distances  of  about  sixteen,  twenty-four,  and 
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thirty-two  feet  from  each  other,  across  the  fields  from  the  difTerent  ditches,  according  to 
the  drcumstances  of  the  lands ;  or,  indeed,  where  the  drains,  either  from  some  sUght 
unerennesB  of  the  surface,  or  other  causes,  can  only  be  made  to  flow  at  one  end,  to 
avoid  cutting  them  further  on  one  side  than  where  the  ditch  is  capable  of  taking  away 
the  wetness.  In  cases  where  the  declivities  of  a  piece  of  ground  are  various,  and  have 
different  inclinations,  the  drainer  should  constantly  attend  to  them,  and  direct  the  lines 
of  his  drains  in  such  a  manner  as  that  they  may  cross  the  higher  sides  of  the  diflTerent 
declivities  in  a  slanting  direction. 

4280.  Ute  depth  ofdraitu  must  depend  upon  the  nature  of  the  soils,  tlie  positions  of 
the  land,  and  a  great  variety  of  other  more  trifling  circumstances.  It  was  formerly  the 
custom  to  make  them  three  or  four  feet  in  depth,  but  by  modem  drainers  the  most 
general  depth  is  two  and  a  half  to  three  feet.  As  the  main  drains  have  more  water  to 
convey  away,  and  are  generally  of  greater  length  than  the  lateral  ones,  they  should  always 
be  cut  somewhat  deeper ;  and  where  the  materials  of  the  soils  are  porous,  the  deeper 
they  are  cut,  the  more  extensively  they  act  in  lowering  the  wetness  of  the  land :  when, 
however,  the  operator  reaches  any  material  through  which  the  moisture  cannot  pass,  it 
will  be  useless  to  dig  the  trench  to  a  greater  depth.  If  it  be  clay,  by  going  a  few  inches 
into  it,  a  more  safe  passage  for  the  moisture  may  however  be  secured.  It  must  notwith- 
standing be  invari^ly  attended  to,  that  the  depth  of  the  drains  be  such  as  that  the 
treading  of  heavy  cattle  may  not  displace,  or  in  any  way  injure,  the  materials  employed 
in  constructing  or  filling  them.  It  may  be  noticed  too,  where  the  horses  in  ploughing 
tread  in  the  bottom  of  tlie  furrow,  at  the  depth  of  four  inches  or  more  below  the  surface, 
that,  if  eight  or  ten  be  allowed  for  the  materials  with  which  the  drains  are  filled,  when 
the  depth  of  the  trenches  does  not  exceed  twenty-four  inches,  there  will  only  be  nine 
or  ten  inches  of  earth  for  the  support  of  the  horses  when  ploughing.  Where  the  earth 
has  been  stirred,  such  a  depth  must  undoubtedly  be  too  little,  and  this  in  some  measure 
proves  that  drains  of  such  a  depth  are  not  sufficient.  By  cutting  them  down  to  the 
depth  of  two  feet  and  a  half  in  the  stiffer  soils,  they  will  seldom  be  penetrated  to,  or 
have  too  great  a  depth ;  and  in  the  pervious  ones  a  still  greater  depth  is  highly  us^ul, 
and  constantly  to  be  practiced. 

4281.  Cutting  the  drains  a$  narrow  at  jtoss&le,  which  has  of  late  been  much  practised, 
is  of  importance,  as  it  causes  a  considerable  saving  of  the  matters  employed  in  filling 
them  up,  whether  wood  or  straw ;  but  in  cases  where  bricks  or  stones  are  used,  this 
cannot  be  so  much  attended  to ;  however,  a  greater  width  than  about  a  foot  is  seldom 
necessary,  provided  the  stones  be  coupled  at  the  bottom,  or  thrown  in  in  a  mixed  way ; 
nor  more  than  sixteen  inches  where  laid  in  the  manner  of  a  sough  or  channel.  But  of 
whatever  depth  the  materials  may  be,  the  earth  or  mould  by  which  they  are  covered  up 
should  not  be  leas  in  depth  than  a  foot ;  in  arable  lands  it  should  be  more. 

4282.  The  different  tort*  of  drains  in  use  may  be  classed  in  two  divisions ;  drains  of 
conveyance  (Jig.  643.  a,  6,)  alone,  and  drains  of  conveyance  and  collection  jointly.  (Jig. 

643.  c,d.)  In  the  former,  all  that  is  neces- 
sary is  a  channel  or  passage  for  the  water,  of 
sufficient  dimensions,  which  may  be  formed 
by  pipes  of  diflferent  kinds,  arched  or  barrel 
I  drains  (6),  and  box  or  walled  drains  (a).  The 
construction  of  the  latter  requires  not  only 
an  opening  for  conveying  the  water,  but  a 
superincumbent  or  surrounding  stratum  (cif, ) 
of  sufficient  porosity  to  permit  and  induce 
all  latent  water  to  find  its  way  to  the  channel 
of  conveyance.  The  most  complete  drain  of 
conveyance  is  a  large  pipe  of  metal,  masonry, 
or  brick-work;  and  the  most  complete  col- 
lecting drain,  one  formed  of  a  channel  built 
on  the  sides,  and  covered  with  flat  stones,  with 
a  superstratum  of  round  stones  or  splinters,  diminishing  to  the  sisc  of  gravel  as  they  rise 

to  the  surface,  and  there  covered  with  the 
common  soil.  As  the  best  constructions, 
however,  are  not  always  practicable,  the  fol- 
lowing are  a  few  of  the  leading  sorts  adapted 
for-different  situations. 

4S83.  For  drains  of  conoetfonee^  there  are  the  walled 
or  box  drain  (A?.  6MI a),  the  barrel  drain  (6),  the 
walled  or  the  tiiansular  drain  (c),  and  arched  drain. 

^SSA.  Dralms  qfeolleetkm  are  formed  of  stone,  brick, 
■ravel.cinden,wood,  fprav,straw,  turf,  and  earth  a]on& 
"ttS^  7>«  ftflSrvd  oiU  ni&Me  tfroM  (A.  6M.)  hat  been 
abeaAy  described  si  a  dnOn  of  conveyance  and  ool- 
Z  s   2 
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lection.  The  common  nibble  dnln  U  fbnned  of  rough  land-stonet  of  any  lort,  broken  so  as  not  to  exceed  two 
or  three  Inches  In  diameter.  No  good  drainer  luet  stones  six  or  eight  inches  in  diameter  in  any  part  ot 
a  nibble  drain,  least  of  all  at  the  bottom.  The  point  kept  in  view  is  to  use  such  small  stones  at  ttte  hot. 
torn  as  may  allow  the  water  a  great  many  channels ;  so  that.  If  a  few  should  become  impermeable,  there 
should  be  many  others  remaining.  The  nearer  the  bottom  of  a  drain  of  this  kind  approaches  to  the  cha- 
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racter  of  a  natural  bed  of  gravel,  the  more  certain' 
win  be  the  Area  passage  of  the  water.  GUraTel  or  ashes 
shouU  be  laid  on  the  top  of  the  stones,  on  these  a  thin 
layer  of  straw  or  haulm  of  an?  kind,  and  the  remainder 
filled  up  with  the  surfiice  sou. 

4S86.  Tkg  brkk  drain  b  fbrmcd  in  a  great  Taiiety. 
of  waTS,  either  with  common  bricks  and  liats  in 
hnitatlon  of  the  boxed  and  nibble,  or  rabble  drain  ; 
or  with  bricks  made  on  puipose,  of  which  there  la 
great  variety.  (Jig.  6i6.  atok.)  Drainina  tUca,  to  be 
used  with  emct  as  collecting  drains,  should  generally 
be  covered  a  foot  in  depth  or  more  with  stones  or 
gravd.  But  if  the  land  to  be  dnined  be  in  grass, 
laying  the  sod  over  the  tile  is  sufficient :  if  the  hmd 
be  not  in  grass,  and  be  loose  in  texture,  a  Itttie  straw 


may  be  profitably  laid  over  the  tile,  to  prevent  the  soil 
fhim  running  in.  Hie  pantile  (d)  is  the  best  tat 
general  purposes,  but  ought  not  to  have  holes  at  top ; 
but  sometimes  such  holes  are  made  In  very  loose 
soils,  plain  tiles  are  wanted  to  place  the  draining  tiles 
on :  in  other  soils,  old  broken  pieces  of  plain  tiles 
are  suffident  for  the  ends  to  rest  on.  Sometimes, 
even  at  depths  of  six  feet,  these  tiles,  though  of  five 
inches  in  the  clear,  will  be  entirely  blocked  up  by  the 
fibrous  roots  of  trees,  eqwcially  of  the  black  popiMr, 
A  variety  of  this  tile,  of  a  more  ample  capadty,  baa 
lately  been  brought  into  use  in  lincolnsliire.  {/Ig. 
647.)  The  best  drainins  tiles  In  England  are  maau. 
ftctured  at  the  Staflbrdsnire  potteries  j  and  Peak^  of 
Tunstall,  maybe  named  as  eminent  in  this  une. 
(Gard.  Mag.  vols.  v.  and  vL) 
4887.  On  the  Marquis  qf  Slqffbrd't  estate.  "  an  allowance  of  draining  tiles  is  made,  wherever  the 
exertions  of  the  tenants  seem  to  merit  such  a  reward.  In  order  to  secure  the  drains  being  properly 
filled  up  with  stones  above  the  tUes,  the  tenant  Is  obliged  to  drive  a  sufficient  quantity  of  stones  or  cinder* 
from  the  Aimaoes,  and  lay  them  on  the  ground,  previously  to  an  order  being  made  fbr  the  delivery  of  the 
^^^    Without  attending  to  this  important  circumstance,  much  draining  would  be  thrown  away.    The 

Srk  at  Trentbam  is  a  complete  iUustration  of  tiiU  remark.  The  draining  of  this  spot  was  conducted  under 
e  direction  of  Elkington.  The  wetness  with  which  these  lands  areafibcted  does  not  arise  ftom  any  line 
of  springs  bunting  out  (h>m  the  upper  grounds,  to  which  that  genaeman*s  system  of  deep  drains  could 
be  applied ;  but  is  occasioned  ahnost  entirely  by  the  retentive  nature  of  tiie  subsoil,  and  br  its  being  in. 
termixed  with  smaU  basins  of  sand,  which  lie  detached  and  unconnected  with  each  other.  In  the  bed  of 
^^^'  ^9  ^^^  *^^*  spedes  of  wetness,  a  number  of  smaU  drains,  wdl  filled  up,  witii  one  cut  hito  each  of 
these  beds  of  sand,  is  necessary.  In  pumiance  of  this  plan,  a  great  part  of  the  park  at  Trentham  has  been 
lately  dramed  over  asain,  by  making  a  number  of  smafi  shaUow  dndns,  about  fifteen  feet  asunder,  in  some 
>ntanoes  above  the  dd  ones,  taking  particular  care  to  fill  them  up  as  weU  as  possible,  and  not  to  penult 
any  clay  to  be  laid  over  UiestoneT^is  has  Di ''.w     .. 


41^8,  Tke  gravel  or  cinder  drain  Is  seldom  made  deep,  though,  if  the  materials  be  hffge,  they  may  be 
made  of  any  siae.  In  general  they  are  used  in  grass  lands ;  the  section  of  the  drain  being  an  acute^angled 
^'^^*J!P^  ^®  materials  being  filled  In,  the  smallest  uppermost,  nearly  to  the  ground's  surftce 

4889.  TV  foood  drain  b  of  various  kinds.    A  very  sufficient  and  durable  construction  consisU  of  polei 
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or  young  fir-trees  stripped  of  their  branches  and  laid  in  the  bottom  of  the  drsia 
lengthways.  They  are  then  covered  with  the  branches  and  spray.  Another  form 
U  that  of  filling  the  drain  with  fiissot.wood  with  some  straw  over.  A  variety  of  thb 
mode  0^.  64&)  b  fianned  by  fint  setting  in  cross  stakes  to  prevent  the  flwgoU  ftom 
sinking ;  but  they  are  of  no  great  use,  and  often  occasion  sudi  dndns  to  fUl  sooner 
than  common  fliggot  drains,  1^  the  greater  vacuity  they  leave  after  the  wood  b  rotten. 
In  some  varieties  of  thb  drain  the  brushwood  b  first  laid  down  alongside  the  drain, 
and  formed  by  wiUow  or  other  ties  into  an  endless  cable  of  ten  or  twelve  inches  In 
(Uameter,  and  then  rolled  in;  which  b  said  to  form  an  excellent  drain  with  the  least 
Quantity  of  materiab,  and  to  last  a  longer  time  than  any  of  the  modes  above  men. 
tioncd.  Someoutthe  brushwood  into  lengths  of  three  or  (bqr  feet,  and  place  them 
in  a  sloping  direction  with  the  root  end  ofthe  branch  in  the  bottom  of  the  drain ; 
others  throw  in  the  branches  at  random,  with  little  preparation,  and  cover  them  with 
spray,  straw,  or  rushes,  and  finally  the  surfiice  solL 


4890.  The  s/pray  drain  b  generally,  Hke  the  gravd  drain,  of  small  slie,  and  ibfmed, 
lie  it,  with  an  acute4uigled  bottom.  In  general,  the  spray  b  trod  firmly  in;  though 
in  some  cases  it  b  previoibly  fbrmed  into  a  cabl^  as  in  the  bruah-wood  drain. 


Drains  of  thb  sort  are  much  in  use  in  grass  lands,  and  when  thespiay  of  larch  wood, 
heath,  or  ling  can  be  got,  they  are  of  great  durability. 
4S9I.  Tke  straw  drain,  when  reeds,  rushes,  and  bean  straw  are  used,  b  sometimes  made  like  the  spray 
649  mMm^ya  tm^imKma^  drain,  by  pressing  the  loose  material  down, 

lor  forming  a  cable;  but  in  general  the 
straw  b  twisted  into  ropes  as  big  as  a  man  Is 
leg,  by  the  aid  of  a  machine  <^{S6£),and  three 
or  mote  of  these  0^.649.a)  bid  in  tiie 
bottom  of  a  triangular  drain,  with  or  with, 
out  the  protectton  of  three  turves  (6). 
Whereaome  earts  of  moss,  as  Aphtoium 
or  Lyoop6dium,  can  be  got,  these  wdns 
are  of  unknown  dtirability.  Drains  flarmcd 
in  thb  manner,  through  tough  and  rcCen. 
tive  days,  will  be  found.  In  a  short  time 
after  the  work  is  finished,  to  have  formed 
over  tiie  straw  with  whidi  tiie  drain  was 
filled,  an  arch  of  suffident  strength  to  sup- 
port the  incumbent  weight  of  the  soil  and 
the  casual  traffic  of  the  odd.  In  twdve  or 
eighteen  mcaths  it  may  be  observed  that  the  straw,  bdng  of  one  uniftarm  substance,  ball  rotted  and  carried 
away,  leaving  a  deer  pipe  through  the  land  in  every  drain.    Hie  passage  of  the  water  into  these  drains 


Book  III. 


FORMATION  OF  DRAINS. 


709 


may  be  much  CidttUted  bv  •  due  tttantioD  to  filling  them  with  the  moitfirUble  and  poroui  parts  of  the 
■urftoc  the  Add  may  allbra. 
4296.  The  iwf  drain  Ulg»-  ^SO.  and  6S1.)>  maybe  made  of  any  conrenlent  depth,  but  it  mutt  be  at  least 

7;  the  breadth  of  a  turf  at  bottom.  The  drain  being 
/  dug  out  as  if  it  were  to  be  filled  with  stones  or  any 
'''  ordinary  material ;  the  operator  next,  with  a  spade 
three  inches  wide,  digs  a  narrow  channd  along  its 
centre  (a),  clearing  it  out  with  the  draining  scoop ; 
and  over  this  the  tunrcs  {b)  are  laid  without  any 
other  preparation,  or  any  thing  put  over  them  but 
the  earth  that  was  excavated,  lliis  is  ftmnd  to 
be  a  very  cheap,  and,  considering  the  materials,  a 
suxinldnglydurable  method  of  draining;  answer, 
ing,  in  pasture>fields  especially,  all  the  purposes 
that  the  Ikrmer  can  expect  to  derive  Arom  drains 
constructed  with  more  labour,  and  at  a  much 


greater  expense  They  are  said  to  last  flrequentlv 
twen^  years  and  upwards :  but  the  period  which 
It  can  be  supposed  they  will  continue  to  prove 


eObctual,  must  depend  on  the  natureofUie  soil  and 
the  current  of  water. 

48S8.  Tke  vtedge  or  iriangutar  tod  drmim  (Jg, 
652.)  U  thus  ma<& :  —  When  the  Une  of  drain  is 
marked  out,  a  sod  is  cut  in  the  form  of  a  wedge, 
the  grass  side  being  the  narrowest,  and  the  sods 
being  flrom  twelve  to  eighteen  inches  in  length. 
The  drain  Is  then  cut  to  the  depth  required,  but  b  contracted  to  a  very  narrow  bottom.    The  sods  are 

then  set  in  with  the  grass  side  downwards,  and  pressed  as  ha 


653 


as  they  will  go.  As  the  figure  of  the  drain  does  not  suffbr 
them  to  go  to  the  bottom,  a^cavity  is  left  which  serves  as  a 
watercourse;  and  the  nace  above  is  filled  with  the  earth 
thrown  out  The  worfc  is  performed  by  means  of  three 
spades  of  di  Arent  sixes.  The  first  may  be  a  common  spade 
of  moderate  breadth,  witii  which  the  surfiuse  clay  may  be 
taken  off  to  the  depth  of  eight  or  ten  inches,  or  not  quite  so 
much,  if  the  clay  be  very  strong.  The  breadth  of  the  drain, 
at  top,  may  be  from  a  foot  to  fifteen  inches ;  but  it  never 
should  be  less  than  a  foot,  as  it  is  an  advantage  that  the  sides 
should  have  a  considerable  slope ;  and  the  two  sides  should 
slope  as  equally  as  possible  Another  workman  follows  the 
first,  with  a  tgode  six  Inches  broad  at  the  top,  and  becoming 
narrower  towards  the  ptdnt,  where  it  should  not  exceed  four 

'    —     .    -c- I  of  this  second 

:  a  foot  or  tour- 
teen  inches  in  depth  can  easily  be  gained.  A  third  workman, 
and  he  should  be  the  most  expert,  succeeds  the  second,  and 
bis  spade  should  be  four  inches  broad  at  top.  only  two  inches 
broad  at  the  point,  and  fourteen  or  fifteen  inches  In 
length  (b).  With  this  nxule  a  good  workman  can  take  out 
at  least  fifteen  Inches  orday.  A  sort  of  hoe  or  scora,  made 
of  a  plate  of  iron,  formed  nearly  into  the  shape  of  a  half 
cylinaer  of  two  inches  diameter,  and  a  foot  or  fourteen  inches 
long,  and  fiutened.  at  an  acute  angle  of  perhaps  70^,  to  a 
long  wooden  handle  (e),  is  now  employed  to  scrape  out  the 
bottom  of  the  drain,  and  remove  any  small  pieces  of  clay 
that  may  have  (kUen  Into  It    The  grassy  side  of  the  tart 


Inches,  {fyl.  65S.A.)    The  length  of  the  plate  of 
spade  shouU  be  fourteen  inches,  and  with  it  a  i 


being  turned  undermost,  they  are  put  down  into  the  drain, 
the  workman  standing  upon  Uiem  after  they  are  jput  in,  and 
pressing  them  down  with  I' 
firmly  wedged  between  the  s 


iressing  them  down  with  his  whole  w^nt  till  they  are 
Lrmly  wedged  between  the  sloping  sides  or  the  drain.  The 
ends  of  the  turft  being  cut  somewhat  obliquely,  they  overbm 


each  other  a  little  1  and  by  this  means,  although  there  b 
sufficient  opening  for  the  surface  water  to  get  down,  nothing 
else  caa  The  open  spacer  beknr  the  tun,  ought  to  be  five 
or  six  inches  in  depth,  three  inches  wide  at  top,  and  an  inch 
and  a  half  or  two  inches  at  bottom.  (TVoiw.  HighL  Soc, 
voL  vL  pc  671.) 

4S94.  Tke  koUowfitrrow  dram  is  only  used  in  sheep-pasturee    Wherever  the  water  is  apt  to  stagnate, 
a  deep  Airrow  is  turned  up  with  a  stout  plough  {Jig.  6&i.a).    After  this,  a  man  with  a  spade  pares  ofi^  the 
^0^\  loose  soil  from  the  inverted  sod,  and  scatters  it  over  the 

654  .^Bb*A  field,  or  casts  it  into  hollow  plaoesL  The  sod,  thus  pared, 

MBKKBILm^miiimmm'm  *°^  brought  to  the  thickness  of  about  three  hMJies.  to 
a   WBelnM^mlKllWi  r»tored  to  its  original  situation,  with  the  grassy  side 
'■  uppermost,  as  if  no  ftirrow  had  been  made  (fr).    A  pipe 
or  opening  two  or  three  inches  deep  Is  thus  formed 
beneath  it,  in  the  bottom  of  the  ftirrow,  sufllcient  to 
discharge  a  considerahlequantity  of  surface  water,  which 
readily  sinks  into  it    These  fUrrows,  indeed,  are  easily 
I  choaked  up  by  any  pressure^  or  by  the  growth  of  the 
'1  roots  of  the  grass :  but  they  are  also  easily  restored,  and 
/  no  surface  to  lost  by  means  of  them. 

4295.  Tke  earth  drain,  called  atoo  tke  da^-p^drain, 

to  better  calculated  for  the  purpose  of  an  aqueduct,  or 

^^^.  conveyance  of  water,  than  for  drying  the  soiL    A  drain 

^^^  to  dug  to  the  necessary  depth,  narrow  at  bottom,  in 

which  to  laid  a  smooth  tree  or  cylindrical  piece  of  wood,  ten  or  twdve  feet  long,  six  inches  in  diameter  at 

the  one  end,  and  five  at  the  other,  having  a  ring  fastened  in  the  thickest  end.    After  strewing  a  little 

sand  upon  the  upper  side  of  the  tree,  the  clay  or  toughest  part  of  the  contenU  of  the  trench  to 

first  thrown  In  upon  it,  and  then  the  remainder,  which  is  trod  firmly  dowa    By  means  of  the  ring 

t  through  it,  the  tT««  *•  drmwn  out  tn  within  m.  foot  or  two  of  the  imal*  -    ■^'    ' 

-ation  repeated. 


and  a  rope  through  it,  the  tree  is  drawn  out  to  within  a  foot  or  two  of  the  small  or  hinder  end,  and  the 
same  operation  repeated.  A  gentleman  who  has  tried  thto  experiment  says,  thto  cUy  pipe  has  conducted 
a  small  rill  of  water  a  considerable  way  under  ground  for  more  than  twenty  years,  without  any  sign 
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tanatd  wb«r  the  mrtee  wil  is  a  ttacng  day,  uHw  only 
tTXTTM  from  such  a  surface  that  arc  sufBcientlr 
durables  A  .onicylindrical  ™ie  f-^;  S^;  uM! 
ujcd  to  die  the  turrea,  the  ground^pUn  of  whlchj*) 
presents  a  «erie«  of  teimcircle*  or  half  pipea.  The 
drain  c  being  dog  oot  to  the  proper  depth,  one  turf 
it  laid  in  the  bottom  [tT,  and  another  being  placed 
orer  rt  V\  complete*  the  pipe.  The  6M>e  .prt  of 
pipe  drain  fam  been  fonned  out  of  mlid  beds  of  clar, 
and  fam  serred  for  a  time  to  convey  water.  As  col. 
u^^ay  dcains,  of  course,  they  can  be  of  little  or  no 

/we^Hannay,  aa  ingenious  fkrmer  in  Wigtooshire, 
adopted  this  mode  for  the  purpose  of  conveying 
nier  through  running  sand,  in  which  only  a  pipe 
drain  will  last  for  a  moderate  time.  After  a  number 
of  yems  the  day  turres  were  found  effectire  in  con- 
veving  away  the  water,  and  preventing  the  running 
aWay  of  the  sandy  sides  of  the  drain. 

4«y7.  PemrsoH's  mtthod  of  pipe^rtamin^  wiU  be 
fonoa  described  at  length  in  the  Transacttont  qftke 
&Kirtw  rf  '*rts,  ^o*-  '^▼»>-  '**'  '^-^  "^^  ground  is 
first  op»ru€d  by  a  plough,  with  what  is  called  * 
boro-ihirr.  Jig.  65;*.)  With  four  horses  and  the 
bom-sharv  >\  a  furrow  nine  or  ten  inches  deep 
by  ten  mcha  is  taken  out  The  boms  are  then 
s^^  J  ranored,  the  oouhen  .6  b)  added,  and  eight  horses 
attached.  This  cuts  the  soil  to  an  additionial  depth 
iCBOvedwttb  narrow  spades,  and  larger  and  smaller  drainmg 


^^■-r 


,*ra^  Rx'.  r,  ai*d  ci^l  a,  4"     A  secord  pair  of  coulters  cuts  the  soU  to  the  depth  required,  wh»ch 
txAcn  cut  b«  th«>  so:«i>?«<      The  toTal  depth  is  now  about  twentyoix  inches,  the  width  at  top 
abi»..t  oec  mrh.  A  siide -j^.  657.a)  is  then  dropped  to  the  bottom  of  the  dram. 


[JT!' V,*""f  *?  *?  ^""^  Wrel,  was  to  work  up  hia  A  windlass  (A)  U  next  placed  at  the  AiU  lenctta  of 
IiL!!!!!r\'' !!:''•*,'•  att*rhcd  to  the  slide.  Clay  is  next  rammed  firmly  down  on  the  slide  with  abcaVT 
ig«s»er  to  the  dcyth  of  three  or  four  inches,  and  the  slide  is  next  pulled  forward,  leaving  a  cyUndrical 
«r»in  of  ihne*  or  fcur  uxhes  in  diameter,  according  to  the  diameter  of  the  slide    (IV«sjl  Soe,  Arf,  voL 

^:^. -*.**:]f',''?;'>^-*;»^»^f  '""  ««•  «■  Cheshire  to  as  follows :  —The  aurfkce  of  the  ground  where  the 
f^  K  V  *r**^^**:^^««»  **"»«?  "."»»^«»  o«t  in  paralldograms  about  the  siae  of  bnbks  on  one  side 
hX  *]^  t  I  ***^  ^^\  **''??*;*^^J^  ^  •*»«  ''^^  ^  *  common  sod ;  f.  e.  nine  inches  wide  These 
1-^  vilLS^t!!  ?S^  i,^^>  *^*^***»  "***  •«**  careAiUy  by  the  side  of  the  drain  for  coversL  The  soda 
t»U  ^^STiSVSir^r^  ^^-^  .^  ^**P^  are  then  dug.  and  laid  careftilly  on  the  same  side  aa 
tWwT^  A!r^SL?L2^^T?*  ***"  *■  *^^  *^^  ^  ^  Pwpo-  depth,  and  the  stuff  taken  out  la 
ioaiTirhlS^^  ^  t^^Sf*^  "  levelled  with  nroper  Sralightl^t^e  water,  and  set  with  the 
liJuUv    A^^^^i:  jTf  J»5*««5;  «  each  si*,  (f)  J  ffcse  are  cc^cred  with  the  Uner  sods  set  ob. 

^ith  Vhe^Lr^t?^;Si?^i."  *:^  by  the  draining.plough  tf  that'iwSne  already  deKribed  (S643L) 
'^'^^'^'t^^S^IiJrfo^i^i^^  ^  "*^  *°  pasturclands,  and  especiaUy  in  ^ch  aa  have  sooie 

V^^'^tSSS^'^.SiirSS -f^       invention.  de«Tibed  in  The  Agricmlhiral  Report  <^  ike  CamUg 

i*e  cutUn£SSfo?cTti2S?i5';^^?*^  ofcart^utm,  Uiat  weighs  about  4cwt  It  is  four^Kt  Ui  diam^tf; 

*«n»^tdg«  or  extremity  of  the  circumference  of  the  wheel  U  half  an  inch  thick,  andincreues  i^ 
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thickn«M  toward*  the  centre.  At  fifteen  Inches  deep  it  will  cut  a  drain  half  an  inch  wide  at  the  bottom, 
ami  four  inches  wide  at  the  top  The  wheel  is  so  placed  in  a  fVame,  that  it  may  be  loaded  at  pleaiure, 
ami  made  to  operate  to  a  greater  or  less  depth,  according  to  the  resistance  made  by  the  ground.  It  is 
used  in  winter  when  the  soil  is  soft ;  and  whe  wheel  tracks  are  either  immediately  filled  with  straw  ropes, 
and  lightlv  covered  over  with  earth,  or  they  are  left  to  crack  wider  and  deeper  till  the  ensuing  surnnii'r ; 
after  which  the  Assures  are  tilled  with  ropes  of  straw  or  of  twisted  twigs,  and  lightly  covered  with  the  most 
porous  earth  that  in  at  hand.  Thus,  upon  grass  or  ley  lands,  hollow  drains,  which  answer  extremely  well, 
are  formed  at  a  trifling  expense.  It  u  said  that  twelve  acres  may  be  fUlly  gone  orer  with  this  draining- 
wheel  m  one  day,  so  as  to  make  cuts  at  all  necessary  distances. 

658 


a 


capr:psysy^. 


4901.  Surfaee-gutters  made  ly  cart-wheeU  have  t>een  used  bv  Middleton,  on  meadows  In  Stinrey.  To 
the  felly  of  a  common  cart-wheel  [flg-  ^^-  <>)•  ^*  <ulded  a  piece  of  wood,  the  section  of  which  is  a  truncated 
triangle  (6),  and  on  this  is  fixed  a  piece  of  iron  completing  the  triangle  (c).  The  cart  Is  loaded  and  driven 
so  I  s  the  prepared  wheel  may  run  m  the  Airrow :  or,  if  there  are  no  furrows,  both  wheels  mav  be  prepared, 
and  the  loaded  cart  drawn  by  two  horses,  may  be  led  over  the  whole  field,  forming  parallel  gutters,  four 
or  five  feet  distant  The  advantage  of  tnis  mode  of  surfkcc  draining  is,  that  the  herbage  is  only  pressed 
down,  not  destroyed,  and  r\*c%  up  again  in  spring.  The  operation,  for  that  reason,  requires  to  be  renewed 
every  winter.  It  •certainly  seems  a  liarbarous  mode,  but  it  may  have  answered  better  than  one  who  has 
never  seen  it  practised  might  l)c  led  to  imagine. 

4002.  In  formbtg  small  draifu,  ckirJI/y  for  retentive  $otUt  the  common  plough  has  been  used  in  many 
places,  and  with  some  advantage.  I'he  method  practised  bv  Young,  as  descrltied  In  The  Annals  t^Jgri- 
evlture^  is  this :  —  When  he  has  marked  the  drains  in  a  field  usually  a  rod  asunder,  he  draws  two  Airrows 
with  a  common  plough,  leaving  a  baulk  betwixt  them  about  fifteen  inches  wide ;  th«i  with  a  strong 
double-brearted  plough,  made  on  purpose,  he  splits  that  baulk,  and  leaves  a  clean  Airrow  fourteen  or 
fifteen  inches  befow  the  surface :  but  where  the  depth  of  soil  requires  it,  by  a  second  ploughing  he  sinks 
it  to  eighteen  or  twenty  inches :  it  is  then  ready  for  the  land-ditching  spade,  with  which  he  digs,  fifteen 
Inches  deep,  a  drain  as  narrow  as  possible.  But  the  method  followed  by  some  farmers,  who  do  not  possess 
ploughs  made  on  purpose  for  the  work,  is  this—  With  their  common  plough,drawn  by  four  or  five  hones, 
and  usually  »tirring  about  four  or  five  inches  deep,  they  turn  a  double  furrow,  throwing  the  earth  on  each 
side,  and  leaving  a  baulk  in  the  middle.  This  liaulk  they  raise  by  a  second  bout,  in  the  same  manner : 
then  they  go  in  the  open  Airrow  twice,  with  their  common  double-breast  plough,  getting  what  depth 
they  can.  After  this  they  shovel  out  all  the  loose  mould  and  inequalities  to  the  breadth  of  about  a  foot ; 
and  thus  having  gained  a  clear  open  Airrow,  the  depth  varying  according  to  the  soil  and  ploughs,  but 
usually  about  eight  or  nine  inches,  they  dig  one  spit  with  a  draining  spade  sixteen  inches  deep,  thus  gain- 
ing in  the  whole  twenty.four  or  twenty-six  inches.  But  as  this  depth  is  seldom  sufllcient,  when  necessary 
they  throw  out  another,  or  even  two  other  spits,  which  makes  the  whole  depth  Arom  thirty  to  forty  inches 

4  SOB.  The  best  tecuonfir  marking  out  and  forming  drains  is  the  spring  or  beginning 
of  summer;  because  then  the  land  springs,  being  still  in  vigour,  are  more  easily 
discovered  and  traced  than  at  a  later  period.  When  the  ground  is  soft  on  the  surface,  it 
is  a  useful  precaution,  after  the  line  is  indicated,  to  cart  on  the  materials  for  filling  before 
digging  the  drain,  as  the  weight  of  the  carriages  and  horses  is  apt  to  press  in  the  tides. 
In  the  case  of  straw,  turf,  or  earth  drains,  where  the  ground  is  of  a  firm  texture,  this 
precaution  does  not  apply.  In  filling  drains,  the  earth  should  always  be  raised  some- 
what above  the  general  surface,  to  make  allowance  for  sinking. 

4304.  The  duration  of  drains  must  necessarily  depend  on  the  nature  of  the  materials 
with  which  they  are  filled,  and  in  some  measure  on  the  quality  of  the  soil,  as  certain 
species  of  land  hare  the  power  of  preserving  wood  or  other  perishable  materials  much 
longer  than  others.  Stones  last  till  accidental  causes  impede  the  flowing  of  the  water, 
and  may  In^t  for  ever.  Wood  perishes  in  certain  periods,  but  it  does  not  follow  that  the 
drains  should  stop ;  if  the  earth  arches,  the  water  will  necessarily  continue  to  flow,  which 
is  found  to  be  the  case  when  wood,  straw,  and  stubble  are  rotten  and  gone.  Drains  that 
have  been  filled  with  bushes  and  straw,  both  which  were  rotten,  have  been  observed  to 
run  well  forty  years  after  making. 

4S05.  The  cipense  of  drains  will  of  course  vary  with  the  soil,  depth,  price  of  labour, 
&c. ;  and  these  circumstances  are  so  difiTerent  in  different  districts,  and  even  in  different 
parishes,  that  it  accounts  for  the  various  reports  of  writers  on  the  subject  Those  farmers 
who  are  most  solicitous  to  have  the  work  well  performed,  contract  with  men  only  for 
digging  and  leaving  clean,  in  order  that  the  filling  may  be  done  by  men  paid  by  the  day, 
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4296.  Pipe  drains  qf  turf  are  sometimca  formed  where  the  rarface  toil  U  a  strong  day,  as  it  if  only 

turves  from  such  a  lurfacc  that  are  sufficiently 
durable.  A  seniicylindrical  ppade  {^.  655.  a)  is 
used  to  dig  the  turves,  the  ground.plan  of  whichjfd) 
presents  a  series  of  semicircles  or  half  pipes.  Tbe 
drain  (c)  being  dug  out  to  the  proper  depth,  one  turf 
is  laid  in  the  bottom  (tf),  and  another  being  placed 
over  it  (tf),  completes  the  pipa  The  same  sort  of 
pipe  drain  has  been  formed  out  of  solid  beds  of  dav, 
and  has  served  for  a  time  to  convey  water.  As  col. 
lecting  drains,  of  course,  they  can  be  of  little  or  no 
use  Hannay,  an  Ingenious  former  in  Wigtonshire, 
adopted  this  mode  for  the  purpose  of  conveying 
water  through  running  sand,  in  which  only  a  pipe 
drain  will  last  for  a  moderate  time  After  a  number 
of  years  tbe  clay  turves  were  found  effective  in  con. 
veying  away  the  water,  and  preventing  the  running 
away  of  the  sandy  sides  of  the  drain. 

4297.  Pearson's  method  qf  pipe-drainht^  will  be 
found  described  at  length  in  the  TransacUons  of  the 
Society  of  Arts^  vol  xlvii.  for  18C9.  The  ground  is 
first  opened  bv  a  plough,  with  what  is  called  a 
horn.snare.  C/^.  058.)  VVith  four  horses  and  the 
horn.share  («i},  a  furrow  nine  or  ten  inches  deep 
by  ten  inches  is  talccn  out  The  horns  are  then 
removed,  the  coulters  (6  b)  added,  and  eight  horse* 
attached.  This  cuts  the  soil  to  an  additional  depth 
of  ten  inches  (c),  and  it  is  immedUtely  removed  with  narrow  spades,  and  larger  and  smaller  draimng 


scooM.  U^gs.  633.  c,  and  661.  a,  b.)  A  second  pair  of  coulters  cuts  the  soil  to  the  depth  required,  which 
is  also  taken  out  by  the  scoops.  The  total  depth  is  now  at)out  twenty.six  inches,  the  width  at  top 
ten  inches,  and  at  bottom  about  one  inch.  A  slide  {Jig.  657.a)  is  then  dropped  to  the  bottom  of  the  drain, 

6J7 


0^.6 
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commendng  at  its  lowest  level,  so  as  to  work  up  hill.  A  windlass  (6)  is  next  placed  at  the  AiII  length  of 
the  rope,  which  is  attached  to  the  slide.  Clay  is  next  rammed  firmlv  down  on  the  slide  with  a  heavy 
rammer  to  the  depth  of  three  or  four  inches,  and  the  slide  is  next  pulled  forward,  leaving  a  cylindricu 
drain  of  three  or  four  inches  in  diameter,  according  to  the  diameter  of  the  slide  {Trans.  Soe.  Arts,  vol 
xlvii.  pt  30.) 

4296.  A  mode  qf  tvr/^raininr  in  use  in  Cheshire  is  as  follows :  —Tbe  aurfkce  of  the  ground  where  the 
drain  is  intended  to  be  cut^  Is  marked  out  in  parallelograms  about  the  sise  of  bncks  on  one  side 
'  '    "18.  a),  and  that  opposite  is  left  of  the  width  of  a  common  sod ;  i.  e.  nine  Inches  wide.    These 

J  are  taken  out  at  a  »pade*s  depth,  and  Icid  careflilly  by  the  side  of  tbe  drain  for  covers.    Hie  soda 

(a),  resembling  bricks  in  their  sise  and  shape,  are  then  dug,  and  laid  careAilly  on  the  same  side  as 
the  sods  intended  for  covers.  The  drain  is  then  sunk  to  its  proper  depth,  and  the  itufT  taken  out  is 
thrown  to  the  other  side.  The  bottom  is  levelled  with  proper  draught  for  the  water,  and  set  with  th« 
sods  like  bricks  (a),  two  in  height  on  each  side  (c) ;  tnese  are  covered  with  the  laraer  sods  set  ob. 
Uquely  (6),  the  grass  side  of  each  sod  being  turned  downwards.    CAgr'  Rep.  qf  Cheshire,  214.) 

4«9S^  The  mok  drain  (fig.  659.)  is  formed  by  the  draining-plough  of  that  name  already  described  (264a.) 
with  the  manner  of  using  it  It  is  chiefly  usefUl  in  pasture-lands,  and  especially  in  such  as  have  some 
declivity,  or  are  formed  into  ridges. 

430a  ne  wheel  drain  is  a  very  ingenious  invention,  described  in  I%e  Agricultural  Beport  qftke  Coumtif 
of  Esses.  It  consists  of  a  draining. wheel  of  cast-iron,  that  weighs  about  4  cwt  It  is  four  feet  in  rft«m**^  • 
the  cutting-cdge  or  extremity  of  the  circumference  of  the  wbed  is  half  an  inch  thick,  and  increases  in 
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thicknett  towards  the  centre.  At  fl/teen  inche*  deep  it  will  cut  a  drain  half  ao  Inch  wide  at  the  bottom, 
and  four  inches  wide  at  the  top  The  wheel  is  so  placed  in  a  fk-ame,  that  it  may  be  loaded  at  pleasure, 
and  made  to  operate  to  a  greater  or  lets  depth,  according  to  the  resistance  made  by  the  ground.  It  is 
used  in  winter  when  the  soil  is  tafX ;  and  ihe  wheel  tracks  are  either  immediately  filled  with  straw  rope*, 
and  lightly  covered  over  with  earth,  or  they  are  left  to  crack  wider  and  deeper  till  the  ensuing  summer ; 
after  which  the  fissures  are  filled  with  ropes  of  straw  or  of  twistetl  twigs,  and  lightly  covered  with  the  most 
porous  earth  that  in  at  hand.  Tbusj  upon  grass  or  ley  lands,  hollow  drains,  which  answer  extremely  well, 
are  fonned  at  a  trifling  expense  It  is  said  that  twelve  acres  may  be  fully  gone  over  with  thi*  drainmg. 
wheel  in  one  day,  so  as  to  make  cuts  at  all  necessary  distances 
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4901.  Sur/ace-gutters  made  by  cart-wkeeU  have  t>een  uacd  bv  Middleton,  on  m«adows  In  Surrey.  To 
the  felly  of  a  common  cart-wheel  (Jig.  6G0.  a),  is  added  a  piece  of  wood,  the  section  of  which  is  a  truncated 
triangle  (6),  and  on  this  is  fixed  a  piece  of  iron  completing  the  triangle  (c).  The  cart  is  loaded  and  driven 
so  i  s  the  prepared  wheel  may  run  in  the  Airrow ;  or,  if  there  are  no  furrows,  both  wheels  mav  be  prepared, 
and  the  loaded  cart  drawn  by  two  horses,  may  be  led  over  the  whole  field,  forming  pnrallel  gutters,  four 
or  five  feet  distant.  The  advantage  of  this  mode  of  surfkce  draining  is,  that  the  herbage  is  only  pressed 
down,  not  destroyed,  and  rises  up  again  in  spring.  The  operation,  for  that  reason,  requires  to  be  renewed 
every  winter.  It  certainly  seems  a  barbarous  mode,  but  it  may  have  answered  better  than  one  who  has 
never  seen  it  practised  might  be  led  to  imagine. 

4302.  In  forming  tmait  drattu,  ehiHiff  for  irtenHw  toilt,  the  common  plough  has  been  used  in  many 
places,  and  with  some  advantage.    The  method  practised  bjr  Young,  as  described  io  The  Annals  <^  Agrt- 


eviturfy  is  this :  —  When  he  has  marked  the  drains  in  a  field  usually  a  rod  asunder,  he  draws  two  (Virrowa 
with  a  common  plough,  leaving  a  baulk  betwixt  them  about  fifteen  inches  wide ;  then  with  a  strong 
double-breaeted  plough,  made  on  purpose,  he  splits  that  tiaulk,  and  leaves  a  clean  ftirrow  fourteen  or 
fifteen  inches  below  the  surface ;  but  where  the  depth  of  soil  requires  it,  by  a  second  ploughing  he  sinks 
it  to  eighteen  or  twenty  inches :  it  is  then  ready  for  the  Iand.ditching  spade,  with  which  he  digs,  fifteen 
inches  deep,  a  drain  as  narrow  as  possible.  But  the  method  followed  by  some  farmers,  who  do  not  possess 
ploughs  made  on  purpose  for  the  work,  is  this—  With  their  common  plough,.drawn  by  four  or  five  horMS, 
and  usually  stirring  about  four  or  five  inches  deep,  thev  turn  a  double  furrow,  throwing  the  earth  on  each 
side,  and  leaving  a  baulk  in  the  middle  This  baulk  they  raise  by  a  second  Ixnit,  in  the  tame  manner : 
then  they  go  in  the  open  ftirrow  twice,  with  their  common  double-breast  plough,  getting  what  depth 
thev  can.  After  this  tney  shovel  out  all  the  loose  mould  and  inequalities  to  the  breadth  of  about  a  foot ; 
antf  thus  having  gained  a  clear  open  Airrow,  the  depth  varying  according  to  the  soil  and  ploughs,  but 
usually  about  eight  or  nine  inches,  they  dig  one  spit  with  a  draining  spade  sixteen  inches  deep,  thus  gain, 
ing  in  the  whole  twenty-four  or  twenty-six  inches.  But  as  thia  depth  is  seldom  sufllcient,  when  necessary 
they  throw  out  another,  or  even  two  other  spits,  which  makes  the  whole  depth  from  thirty  to  forty  inches 

4S03.  Tk£  best  tea$onfor  marking  out  and  forming  drains  is  the  spring  or  beginning 
of  summer;  because  then  the  land  springs,  being  still  in  vigour,  are  more  easily 
discovered  and  traced  than  at  a  later  period.  When  the  ground  is  soft  on  the  surface,  it 
is  a  useful  precaution,  after  the  line  is  indicated,  to  cart  on  the  materials  for  filling  before 
ciigging  the  drain,  as  the  weight  of  the  carriages  and  horses  is  apt  to  press  in  the  «ides. 
In  the  case  of  straw,  turf,  or  earth  drains,  where  the  ground  is  of  a  firm  testiure,  this 
precaution  does  not  applj.  In  filling  drains,  the  earth  should  always  be  raised  some- 
what above  the  general  surface,  to  make  allowance  for  sinking. 

4304.  The  duration  of  drains  must  necessarily  depend  on  the  nature  of  the  materials 
with  which  they  are  filled,  and  in  some  measure  on  the  quality  of  the  soil,  as  certain 
species  of  land  hare  the  powrer  of  preserving  wood  or  other  perishable  materials  much 
longer  than  others.  Stones  last  till  accidental  causes  impede  the  flowing  of  the  water, 
and  may  Inst  for  ever.  Wood  perishes  in  certain  periods,  but  it  does  not  foUow  that  the 
drains  should  stop ;  if  the  earth  arches,  the  water  will  necessarily  continue  to  flow,  which 
is  found  to  be  the  case  when  wood,  straw,  and  stubble  are  rotten  and  gone.  Drains  that 
have  been  filled  with  bushes  and  straw,  both  which  were  rotten,  have  been  observed  to 
run  well  forty  years  after  making. 

4305.  7^  cdpense  of  drains  will  of  course  vary  with  the  soil,  depth,  price  of  labour, 
&c. ;  and  these  circumstances  are  so  different  in  different  districts,  and  even  in  diflPerent 
parishes,  that  it  accounts  for  the  various  reports  of  writers  on  the  subject  Those  farmers 
who  are  most  solicitous  to  have  the  work  well  performed,  contract  with  men  only  for 
digging  and  leaving  clean,  in  order  that  the  filling  may  be  done  by  men  paid  by  the  day, 
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as  a  greater  security  that  it  should  be  executed  with  all  possible  care.  Whatever  may  be 
the  expense  and  trouble  incurred  in  draining,  it  may  be  safely  asserted  that,  if  the  work 
is  judiciously  contrived  and  properly  executed,  no  kind  of  outlay  will  prove  so  beneficial 
to  the  cultivator. 

4306.  The  enomiet  of  drains,  according  to  Marshal,  are  moles,  field  mice,  and  the  roots 
of  trees :  the  first  two  may  be  kept  under  by  traps  or  other  devices ;  but  the  last  enemy 
is  not  easily  guarded  against,  except  in  the  laying  out  of  the  dndn,  which  should  always, 
if  possible,  be  kept  distant  from,  trees  or  woody  phuxts  of  any  description. 

Sect.  VIII.     Of  the  Implemenit  peculiar  to  Draining. 

4907.  The  tooU  peculiar  to  draining  are  chiefly  of  the  spade  kind :  there  are  also  boring 
instruments  of  difierent  kiy^<1«T 

4908.  The draMngseoop  (Jig.  661.a,  b,  e,)  b  a  crooked  kind  of  tool  made  tue  of  in  lome  esscf  tor 
clearing  out  the  looae  matertaU  Arom  the  boCtomi  of  drains.    It  i§  formed  of  diflbrent  aisef  and  breadtbi, 

according  to  the  drains,  and  in  working  ia  drawn  or  pushed  aioog 
the  bottom. 

4909.  7%e  draining  tkovd  (if)  is  another  sort  of  implement 
employed  fbr  the  same  purpose  a*  the  above.  It  is  made  with  a 
crooked  handle,  and  the  edge  of  the  shovel  part  is  turned  iqi,  in 
order  to  inrevent  the  materials  flrom  fldling  cSeE 

4810.  The  draining  sod  knife  (e)  is  an  implement  made  nse  of 
with  great  benefit  in  scoring  or  cutting  out  the  sward  in  forming 
drains. 

4S11.  Draining  tpadet  (/,  g,  k^  are  made  of  difbrent  breadths, 
so  as  to  follow  each  otiier,  and  cut  the  drains  narrow  at  the 
bottoms.  An  upper  and  pointed  draining  spade  (g)  b  in  general 
ase^  and  a  wooden  one  (A)  b  employed  in  peat  sous. 

..  ^.,  4312.    The  draining  Hraw-twisting  engine  is  a  ma- 

W\  /             F^\  l^J  /  ^**"*®  ^^  ^^'y  simple  construction,  already  described 
y    \^    I I    \AjIj  /     (2562.),  and  capable  of  being  readily  removed,  con- 
^    '  ^     trived  for  the  purpose  of  twisting  straw  into  ropes  for 
the  filling  of  drains. 

4313.  A  variety  of  boring  implements,  including  Good^s  and  the  peat-borer,  have  been 
already  described.  (2507.  to  2519.) 


4514.  The 


draining  amger  {fig.  ( 
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I  ^  4iF  sides  oftheshc 


oonsbts  of  four  parU,  the  sheD  or  wimble,  the  dibel,  the 
rod,  and  the  handle.  The  auger  shell,  or 
wimble  (e),  as  it  b  Tarlously  called,  for  ezca- 

A  vating  the  earth  or  straU  throuM  which  It 

J  passes,  b  generally  from  two  and  a  half  to 
^  three  and  a  half  inches  in  diameter ;  the 
hollow  part  of  it  one  foot  four  inches  la 
*  constructed  nearly  in  the  shape 
lie  uged  by  carpenters,  only  tne 
shell  come  closer  to  one  another, 
are  made  in  sqwrate  pieces  of 
g  each,  that  screw  Into  each 
other  to  any  assigiiat)le  length,  one  alter 
another,  as  the  depth  of  the  hole  require*. 
The  sise  above  the  auger  Is  about  an  inch 
-  .  —  squar&  unless  at  the  Joints,  where,  for  the 

sake  or  iti-Gtirtti,  they  are  a  (juaTter  of  ^n  Inrh  more.  There  b  also  a  chisd  and  punch  C6)>  adapted  for 
screwing  qh  In  gohig  thtinifrl^  hard  ^^^c\  or  other  stony  substances,  to  accelerate  the  passage  of  the 
auger,  which  could  not  {Otherwise  perRnratv  ^ui  h  bodies.  The  punch  b  often  used,  when  the  auger  b  not 
JtppMisl,  to  pjiek  or  Qp^n  ih  ^  tn  rjd  or  v  r.>  i  <  i ,  1 1  -A  give  a  more  easy  issue  to  the  water.  The  chisel  b  an  inch 
and  A  half  nr  two  i  n  ches  broail  at  th  i  :  made  very  sharp  for  catting  stone ;  and  the  punch  an  inch 

square,  like  the  i>th{*r  part  i^f  the  r  the  point  sharoiened  aba    There  b  ashiftfne  handle  of 

vDKl  {ii]^  tmUni^  by  Enfant  of  twt>  i  r  i  affixed  to  it,  for  the  purpose  of  turning  roundl  the  rods  in 

txirlni! .  uid  alio  two  kroh  %.en  if, '  ^.  ^^>r  ^ce  .:  ^ing  and  unscrewing  the  rods,  and  for  assbting  the  handle 
wh«i  the  loiE  is  v«^r  ctifl;  And  ndbre  than  fn^ti  toen  reoulred  to  turn  it 

tSlu  rojb^rir<A^^j0jHa^^iurc?/^;^AaFYTb  a  difficult  part  of  the  business  of  draining.  Some  have 
been  ted  Intj)  a  mUt^k^n  notion,  boui  as  to  the  manner  of  using  it  and  the  purpose  for  which  it  b  applied. 
Tl>v^  t  hi  ilk  th.i.t  if,  by  iicriiii?  Indite  riitiiitiAL<;i|y  through  the  ground  to  be  drained,  water  b  found  near 
enough  the  surface  to  be  reaclied  bv  the  d«.^th  of  the  drain,  the  proper  direction  for  it  is  along  these  holes 
where  water  ha^  Ws^n  fourtd  ^  und  thui  they  tnake  it  the  first  implement  to  be  tised.  The  contrary  b  the 
Ui€> ;  and  thr  au^rer  should  nav^t  be  uted  E ill  after  the  drain  b  cut;  and  then  for  the  puipose  of  per- 
roratiijg  any  re^ntii^c  ot  impervious  atratura,  lying  between  the  iMttom  of  the  drain  and  tbereservoir 
or  BtraLa  conUinliii  the  sjirin^,  Thu»  does  it  greaUy  lessen  the  trouble  and  expense  that  would  other. 
wiM!  be  requisite  tn  cultitii  th£  ti^ch  to  a  depth  which,  in  many  instances,  the  level  of  the  outlet  wiU 
not  admJL 

4314  rAf  manner  t^fnting  it  \a  timply  tituj :  —  In  working  it,  two,  or  rather  three  men  are  necessary. 
Two,  itAnttuitf  abm'«p  one  un  each  iide  of  th<  drain,  turn  the  auger  round  bymeansctf  the  wooden  handles, 
and  when  it  Li  AiTl  thcT  draw  it  out  ^  and  tlie  nwn  in  the  bottom  of  the  trench  clears  out  the  earth,  assists 
In  pulling  it  out,  fliid  direct! fiet  5t  into  the  ho]<s  and  he  can  also  assbt  in  turning  with  the  iron  handle  or 
h ey,  w hcH  the  doptb  ai4d  leiigth  of  tmJi  re^iin re  additional  force  to  perform  the  operation.  The  workmen 
shoaild  be  [rautiou^,  in  boring,  not  tA  ro  dci'pi  r  at  a  time,  without  drawing,  than  the  exact  length  of  the 
ihell :  otherwii^e  the  earth,  tlay,  or  finnd  ilirou,{h  which  it  b  boring,  after  the  sheU  b  fUl,  makes  it  very 
diOJcuU  to  pull  DLiL  For  ihta  puipote  tlie  e\:\*'t  length  of  the  shell  should  l>e  regularly  marked  on  the 
rods,  from  the  boUfm  upwurd*.  Two  fJat  hoards,  with  a  hole  cut  into  the  side  of  one  of  them,  and  bid 
^dt  by  iM«  acKHi  tbv  Jraii],  are  very  uithil  lor  directing  the  rods  perpendicularly  in  going  down,  for 
Ji«]plng  (hem  steady  in  iMriti^.  and  for  the  im  o  to  stend  on  when  performing  the  operatloa. 

*3n-  t*<  horijgmUil auger  \Sg,  W3-} is  dnoiher  boring  Instrument  employed  In  particular  cases.  It 
WM  intented  by  Halford.  or  llftthetn,  in  L>  k^istershire,  butblittie  used.  iTje  advantages  of  it  are,  in 
Hjme  cawi.  CflMidefflhlcr,  by  leswnSnp  the  eijTtise  of  cutting,  and  performing  the  work  in  a  much  shorter 
tuue^    ^Vliera  a  itnln  m  wateT<«Hine  baa  to  pitss  under  a  bank,  road,  hedge,  wall,  rivulet  of  water,  or  tot 
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drying  m«rU|rftL  *&,  tt  I1M7  te  wad  to  advaatage  In  ezcaTsttDg  a  111^^ 

openiug  a  trench.    In  Uying  leaden  pipe*  for  the  conveyance  of  water,  U  U  alio  uaeftU  in  making  a  bole 


In  whichtheplpemay  be  laid,  withoat  opening  a  eot  on  purpoMi  For  tapping  ipringa,  or  finding  water  at 
the  bottom  of  a  hlU,  either  for  the  lupply  of  a  bmue.  or  for  draining  the  growid.  It  may  likewiie  be  utetl 
with  nioceis ;  as  the  water  of  the  nrtng,  when  hit  on,  wtU  flow  more  easily  and  in  greater  abundance 
through  a  horisontal  or  levd,  than  through  a  perpendicular  outlet 

4818.  The  mamier^mikuf  tt  ia  this :  — temae  a  lake  or  pood  of  water,  furrounded  with  high  banka.  to 
be  emptied.  If  the  ground  deeUnca  lower  on  the  oppoalte  tide,  find  the  level  of  the  bank  where  theper. 
Ibration  is  to  be  made  There  smooth  the  surflue  of  the  ground  ao  as  to  place  the  fhune  neariy  level  with 
the  auger,  pointing  a  little  iwwards.  It  requires  two  men  to  turn  the  handles  at  top  (a),  in  order  to  work 
U;  and  when  the  auger  or  shell  Is  AilL  the  rods  are  drawn  back  by  reversing  the  lower  handle  {b).  Other 
rods  are  added  at  the  joint  when  the  distance  reqxiires  them.  In  bonng  through  a  bank  of  the  hardest  clay, 
two  men  win  work  through  fh>m  thirty  to  fortv  feet  in  a  day,  provided  there  is  no  interruption  fWnn  hard 
stMwa,  which  will  require  the  chisel  to  be  fixed  on  in  place  of  thesheU,  and  longer  time  to  work  through. 
If  the  length  to  be  bored  through  is  oondderaUe,  or  longer  than  the  whole  length  of  the  rods,  a  pit 
most  be  sunk  moo  the  Un^  down  to  the  hole,  for  placing  the  frame  when  removed,  and  tike  operation 
carried  OQ  asbobie. 


Chap.  II. 

£mbanking  and  otheruite  protecting  Lands  from  the  Overflowing  or  Encroachment  of 

Bivers  or  the  Sea. 

4319.  Lands  adjjcimn^  rivers  or  the  sea  sm  frequently  liable  to  be  overflowed  or 
washed  away,  or  to  be  injured  by  the  courses  of  rivers  being  changed  during  great  floods. 
These  evils  are  guarded  against  by  embankments  and  piers ;  or  by  these  constructiona 
joined  to  deepening  or  strai^tening  the  courses  of  rivers,  and  we  shall  therefore  treat 
in  succession  of  embankments  and  of  improving  the  courses  of  rivers. 

Sect.  I.     Embanking  Lands  Jrom  Rivers  or  the  Sett. 

4320.  Tlie  great  value  rf  aUwnal  «otf  to  the  agriculturist  no  doubt  gave  rise  to  the 
invention  of  banks,  or  other  barriers,  to  pTx>tect  soils  from  the  overflowing  of  their  accom- 
panying rivers.  The  civilised  nations  o(  the  highest  antiquity  were  chiefly  inhabitants  of 
valleys  and  alluvial  plains ;  the  soil,  moisture,  and  warmth  of  which,  by  enlarging  the  com- 
ponent parts  and  ameliorating  the  fruits  of  the  vegetable  kingdom,  afforded  to  man  better 
nourishment  at  less  labour  thui  could  be  obtained  in  hilly  dis&cts.  The  country  of  Para^ 
dise  and  around  Babylon  was  flat,  and  the  soil  saponaceous  clay,  occasionally  overflowed 
by  the  Euphrates.  Tlie  inhabited  part  of  Egypt  was  also  entirely  of  this  description.  His- 
torians inform  us  that  embankments  were  first  used  by  the  Babylonians  and  Egyptians, 
very  little  by  the  Greeks,  and  a  good  deal  by  the  Romans,  who  embanked  the  Tiber  near 
Rome,  and  the  Po  for  many  stadia  from  its  embouchure.  The  latter  is  perhaps  one  of 
the  moat  singular  cases  of  embankment  in  the  world. 

4321.  The  oldest  embankment  in  Enffiand  is  that  of  Romney  Marsh ;  as  to  the  origin  of 
which,  Dugdale  remarks,  "  there  is  no  testimony  left  to  us  from  any  record  or  historian.*' 
(JRistory  of  Embanking  and  Draining*)  It  is  conjectured  to  have  been  the  work  of  the 
Romans,  as  well  as  the  banks  on  each  side  of  the  Thames,  for  several  miles  above 
London,  which  protect  from  floods  and  spring  tides  several  thousand  acres  of  the  richest 
garden  ground  in  the  neighbourhood  of  the  metropolis.  The  commencement  of  modem 
embankments  in  England  took  place  about  the  middle  of  the  seventeenth  century,  under 
CromwelL  In  the  space  of  a  few  years  previous  to  1651,  425,000  acres  of  fens,  mo- 
rasses, or  overflowed  muddy  lands,  were  recovered  in  Lincolnshire,  Cambridgeshire 
Hampshire,  and  Kent ;  and  let  at  fh>m  2i;.  6d.  to  dOs.  an  acre.  {Hartes  Essays^  p.  54^ 
2d  edit.)  Vermuyden,  a  Fleming  by  birth,  and  a  colonel  of  horse  under  Cromwell, 
who  had  served  in  Germany  during  the  thirty  years*  war,  was  the  principal  undertaker  of 
these  works.      Some  ftrther  details  of  the  history  of  embanking  will  be  found  in  tU 


714  PRACTICE  OF  AGRICULTURE.  Part  III. 

Repertory  tf  Patent  IrwerUionsy  for  January,  1826,  and  in  the  BvUelm  des  Science*  Agti- 
coles,  for  November,  1827. 

4322.  Very  little  has  been  written  on  the  subject  of  embankments,  as  a  separate  branch  of 
art,  by  British  authors.  Dugdale's  work  is  entirely  historical  and  topographical.  But 
the  writings  of  Smeaton,  Young,  Gregory,  &c.,  contain  the  general  principles  on  which 
is  founded  the  art  of  embanking,  and  every  other  operation  connected  with  water ;  and 
Beatson,  fin  Communication  to  Board  of  Agrictdture,)  Dr.  Anderson,  Marshal,  and  some 
others,  have  written  on  the  practice  of  the  art.  The  works  of  this  sort  constructed  in  our 
own  times  will  be  found  described  in  the  Agricultural  Reports  of  the  maritime  counties, 
especially  of  Lincolnshire,  by  Arthur  Young.  We  shall  first  submit  some  general 
remarks  on  the  principles  of  designing  embankments,  and  next  describe  the  principal 
kinds  of  banks,  with  their  application. 

SuBSKCT.  1.     General  Principles  of  designing  Embankments. 

4S2S.  The  theory  of  embanking.  Marshal  observes,  is  beautifully  simple.  The  outward 
waters  having  been  resisted  by  a  line  of  embankment,  and  having  receded,  those  that  have 
collected  internally  are  enabled,  by  their  own  weight,  to  open  a  valve  placed  in  the  foot 
of  the  bank,  and  effect  their  escape :  thus  securing  the  embanked  lands  from  inundation, 
though  beset  on  every  side  with  water. 

4324.  The  pressure  of  still  ivater  against  the  sides  of  the  vessel  containing  it  being  as  its 
depth,  it  follows,  that  a  bank  of  any  material  whatever,  impervious  to  water,  whose  section 
is  a  right-angled  triangle,  and  the  height  of  whose  perpendicular  side  is  equal  to  that  of 
the  water  it  is  to  dam  in,  will  balance  or  resist  this  water,  whatever  may  be  the  breadth 
of  the  surface  of  the  latter ;  and  therefore  that,  as  far  as  width  or  extent  is  concerned,  it 
is  just  as  easy  to  exclude  the  Atlantic  Ocean  as  a  pond  or  a  river  of  a  few  yards  in  width. 

4325.  EmJbanhmnts  may  be  considered  in  regard  to  their  situation,  direction,  con- 
struction, and  materials. 

4896.  The  situation  qf  the  bank  shoald  be  such  that  Its  bsse  nay  not  be  unnecesurily  exposed  to  the  im. 
mediate  action  of  the  waves  or  the  current ;  and  where  the  quantity  of  water  is  limited,  as  in  the  case  of 
land-floods  in  a  particular  river,  the  more  room  it  has  to  spread,  the  lew  height  and  streuvth  the  bank  will 
require ;  and  the  power  of  the  current  will  be  proportionably  lessened.  It  is  to  be  recollected,  however, 
in  all  cases  where  the  channel  of  the  water  is  liable  to  be  warped  or  filled  up  by  sulllage,  that  the  narrower 
the  space  is.  in  which  the  water  is  confined,  the  stronger  wiU  be  its  current,  and  the  less  silt  will,  in  ordi. 
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in  all  cases  where  the  channel  of  the  water  is  liable  to  be  warped  or  filled  up  by  sulllage,  that  the  narrower 
'"    space  is.  in  which  the      -•—••-  ..%...  

/  cases,  be  deposited. 

tS7.  The  direction  qf  embankment  should  be  flree  firoai  sharp  angles,  so  as  to  occasion  the  least  possible 
resistance  to  the  current,  whether  of  a  land-flood  or  the  tide. 

432h.  In  the  construction  or  form  qf  the  bank  there  are  certain  principles  to  be  observed.  Its  height  and 
strength  ought  ever  to  be  proportioned  to  the  depth  and  the  pressure  of  water  which  it  will  have  to  sustain ; 
and,  to  increase  its  firmness,  the  inner  face  should  lean  towards  it,  as  a  buttress.  But  it  is  on  the  construc- 
tion of  the  outer  face  its  strength,  firmness,  and  durability  principally  depend.  This  ought  to  be  made 
sloping,  to  a  degree  of  flatness :  for  the  twofold  purpose  of  prevenung  resistance  and  talcing  off*  the  weight 
of  water.  In  difllcult  cases,  the  outer  surface  may  form  an  angle  with  a  perpendicular  line  of  45  to  GO 
degrees,  according  to  the  force  to  be  guarded  against,  and  the  materials  to  be  employed. 

4329.  The  materials  qfthe  body  qf  the  bank  (as  well  as  of  the  inner  flsce),  where  the  foundation  is  sound 
and  firm,  and  the  bank  can  be  carried  up  at  a  proper  season,  without  great  molestation  Arom  the  water, 
may  generally  be  the  natural  soil  of  the  lands  to  t)e  embanked ;  and,  where  merely  the  weight  of  etagnant 
or  slowlv  moving  water  is  to  be  guarded  against,  the  outer  slope  may  be  of  the  same  material.  But  where 
force,  wnether  of  waves  or  a  strong  current,  will  act  immediately  upon  the  bank,  its  outer  face  ought  to 
be  made  proof  against  it ;  and  its  base  should  be  particularly  guarded,  to  prevent  its  being  undermined ; 
the  most  n^schievous  and  irreparable  disaster  of  embankments.  Hence,  when  the  foundation  is  not 
•ufliciently  firm,  piles,  timkwr,  and  masonry  may  be  cequired,  to  ensure  success^  and  no  man  ought  to 
begin  a  work  of  this  nature  without  attentively  guarding  it  against  every  probability  of  miscarriage 

4330.  A  system  of  drains  and  floodgates  is  requisite  for  the  purpose  of  freeing  the  em- 
banked lands  from  internal  waters. 

4?S1.  In  designing  and  setting  out  the  main  drain,  or  discharging  channel,  on  the  ouUide  of  the  embank, 
ment,  there  are  points  which  require  particular  attention.  The  situation  of  the  outfiiU,  or  mouth,  with 
respect  to  the  current  of  the  water  into  which  it  opens,  is  of  considerable  importance  It  ought  to  be  such 
that  the  current  of  the  water  received  will  not  warp  up  the  channel  of  the  drain ;  but  such,  on  the  con. 
trary,  as  will  tend  to  clear  the  mouth  and  keep  the  channel  fVee.  If  it  were  not  to  preserve  the  requisite 
character  of  an  elementary  work,  it  might  be  deemed  unnecessary  to  add,  that  the  mouth  of  the  discharging 
drain  should  be  situated  as  low  beneath  the  floodgate  of  the  embankment  as  given  circumstances  and  a 
prudent  expenditure  will  allow :  in  order  that,  by  inducing  a  sufficient  current,  the  floodgate,  as  well  as 
the  mouth  of  the  channel,  may  become  tree  from  obstructions.  Against  the  open  sea,  or  a  wide  estuary, 
where  there  is  no  disgorging  channel,  but  where  the  waves  reach  the  foot  of  the  embankment,  two  flood, 
gates  may  be  required :  one  on  the  outer  side,  to  sustain  the  force  of  the  waves,  and  ^vent  their  blowing 
up  the  inner  works ;  the  other  within,  to  secure  the  passage  the  more  effWrtually.  The  outer  gate  in  this 
case  is  liable  to  be  lifted  with  the  agitation  of  the  waves,  and  thereby  to  admit  much  water ;  but  the  inner 
valve,  being  in  an  undisturbed  situation,  effbctually  stops  its  progress. 

4339.  Where  the  discharge  is  made  immediately  behind  a  shifting  beach,  and  especially  where  the  flood, 
gate  U  necessarily  placed  level  with  or  beneath  the  general  surface  of  the  gravel  baiik,  through  which  the 
waters  have  been  wont  to  force  a  channel,  the  valve  is  liable  to  be  buried,  and  the  channel  to  be  closed  np 
by  every  spring  tide,  and  by  every  gale  of  wind  which  sets  in  upon  it ;  and  cannot  be  kept  f^ee  but  bj 
unceasing  labour  and  expense.  In  an  obstinate  case  of  this  kind  on  Lord  Cawdor's  estate,  in  Pembroke, 
shire,  the  discharging  floodgate  is  defended  by  a  covered  channel,  carried  out  through  the  line  or  ridge  of 
beach  into  the  sea ;  being  made  strong  enough  to  sustain  the  weight  df  the  heaviest  breakers.  This,  it  is 
true,  has  been  eflteted  at  a  great  expense,  but  nevertheless,  the  improvement  being  of  considerable  mag. 
nitude,  with  great  proflt  in  every  case  where  an  external  valve  is  required,  and  where  it  is  liable  to  be 
'  silted  up,  or  loaded  with  sand  or  gravel,  great  attention  to  the  outward  channel  is  necessary,  or  some 
defence  must  be  constructed ;  for  the  floodgate  when  loaded,  cuts  ofTall  communication  between  the  pent 
up  waters  and  the  materials  that  impound  them.     Tbey  cannot,  by  loosening  the  obftructlng  matter,  as 


Book  III.  EMBANKMENTS.  715 

nature  would  otherwUe  direct  them,  force  tbelr  way  through  it ;  nor,  bj  lunnountliig  it,  can  they  wear 
down  a  channel,  and  thus  set  themaelvct  at  liberty. 

^SS^l  In  ordinanf  cases,  the  outer  floodgate  may  be  guarded  by  a  pile  ftnoe  or  Jetty,  run  out  fhna  the 
foot  of  the  embankment,  acroM  the  known  drift  of  the  beach ;  and  in  such  a  manner  as  not  to  internmt 
the  outfall  channel  of  the  water;  the  gravel,  Ac  which  such  a  safeguard  may  accumulate,  being  reniorc4 
flrora  time  to  time  as  oocaaion  may  require 

4ii3A.  The  best  eamatruetkm  of  the  Jlaod-gaU  fat  the  uses  now  under  consideration  is  the  oonunon  valve, 
hingeing  at  the  top,  swinging  outward  and  failing  into  a  rabbeted  flrame.  In  fbrming  and  hanging  a 
floodgate  of  this  construction,  there  are  a  few  particulArs  worthy  of  attention.  It  should  be  made  of 
seasoned  wood,  and  ought  to  be  double ;  the  boards  or  planks  of  which  it  Is  formed  b^hig  made  to  rroas 
each  other,  to  prevent  its  casting.  It  should  fall  truly,  and  fit  neatly  within  a  surrounding  rabbet  (to 
leswn  the  power  of  the  waves  to  lift  it) :  but  n«>t  so  closely  or  tight  as  to  stick  when  swelled  by  moistuie. 
To  prevent  this,  as  well  as  to  give  it  additional  tightness,  its  edges  should  not  be  square,  but  should  bevel 
somewhat  inward  in  the  manner  or  a  bung ;  the  rabbet  in  the  ftame  being  made  to  answer  it.  In 
fixing  the  firame.  It  ought  to  be  suflbred  to  lean  or  batter  inward ;  in  which  position  the  door  will  shut 
closer,  and  be  less  liable  to  the  action  of  the  waves  in  an  exposed  situation  than  it  would  if  It  were  hung 
perpendicularly.  It  ought  not,  however,  to  lie  so  flat  or  heavy  as  to  prevent  the  fk«e  escape  of  the 
internal  waters.  The  floodgates  or  self-acting  sluices,  at  Bar  Loch  embankment  fail  against  a  flat 
surface.  OJ'g.664w)  A  writer  in  the  Perth  Mitceitatm  sUtes,  (voL  L  pt  4L) 
oo4  that  many  of  the  tunnels  in  the  emttankmcnts  of  the  Tsy  have  only 

wooden  valves  with  iron  hinges,  and  a  lid  of  lead  or  iron  nailed  on  for 
weight  to  keep  them  down.  These,  he  says,  are  not  to  be  depended  oil, 
and  he  has  accordingly  had  some  tunneb  made  of  two  Inch  plank  with  the 
end  cut  at  an  angle  of  4'i°  for  the  valve,  and  plaoed  on  a  slope  of  8  inches 
in  18  feet,  the  water  being  discharged  on  a  broad  piece  of  pavement  He 
had  an  iron  plate  '*  cast  the  exact  siie  of  the  mouth  of  the  tunneL  and 
about  half  an  inch  thick,  with  holes  drilled  two  inches  apart,  and  three- 
Iburths  ftom  the  edge  of  the  plate,  for  riveting  a  piece  of  saddler's  leather, 
or  shoemaker's  brown  sole,  which  extended  at  least  two  inches  bevond  the  plate,  and  covered  the  whole 
end  of  the  tunnel,  the  upper  end  of  the  leather  nailed  to  the  wood  serving  as  hinges,  and  the  edges  of 
the  mouth  previously  lined  with  the  same  raateriaL  Thus  the  strength  of  the  tide  never  raises  the 
valves,  and  completely  prevents  the  water  fh>m  getting  in.**  (p.  4£.) 

4S3a  The  internal  waters  which  rise  within  or  fall  upon  the  area  of  the  embanked  lands,  are  to  be 
collected  by  a  main  drain,  continued  upward  fh>m  the  floodgate  ;  and  ftimished  with  branches  to  spread 
over  every  part  of  the  fleld  of  improvement,  so  as  to  draw  the  water  firom  every  dip  and  hollow  place  as 
it  collects,  and  thus  fkee  the  surfhoe  efibctually  frmn  stagnant  water ;  iaving  suai  only  as  may  be  wanted 
fbr  the  use  of  pasturing  stock. 


4336.  ^  alien  voters  have  a  natural  and  accustomed  channd  through  the  embanked  area,  it  may  be 
bund  necessary  to  raise  a  suitable  bank  at  a  proper  distance  on  each  side  of  the  stream.  In  order  to 
prevent  its  overflowing  the  area  in  time  of  floods.    Where  it  is  found  that  an  outlet  cannoc  be  had  low 


enough  to  f>ee  the  area  entirely  (h>m  surface  water,  it  is  reouisite  (though  no  alien  waters  intrude) 
to  form  an  embanked  channel  or  reservoir,  to  gain  the  required  outfkll :  and  to  throw  the  waters  which 
lodge  on  the  lower  grounds  into  this  receptacle,  by  a  draining  mill,  of  which  there  are  a  great  variety  of 


4337.  An  embanked  channel,  if  the  banks  are  raised  high  enough,  or  are  placed  wide 
enough  asunder  so  as  to  contain  a  sufficient  body  of  water,  may  have  a  further  use, 
which,  in  some  cases,  may  be  of  the  highest  importance  to  an  improvement  of  this  nature. 
For,  by  the  help  of  folding  floodgates,  such  as  are  commonly  seen  in  use  for  the  locks  of 
navigable  canals,  placed  at  the  lower  end  of  this  canal  or  reservoir,  a  body  of  water  may 
be  collected  and  rapidly  discharged ;  by  which  easy  means,  not  only  the  channel  of  the 
outer  drain,  but  its  mouth,  if  judiciously  contracted,  may  from  time  to  time  be  cleared 
from  obstructions.  Where  alien  waters  of  a  good  quali^  pass  through  the  field  of  im- 
provement, an  embanked  channel  may  be  profitably  applied  in  watering  the  lands ;  and 
where  alien  waters,  which  have  not  a  natural  or  fortuitous  passage  through  it  can  be 
commanded,  and  conducted  to  it  at  a  moderate  expense,  they  may  prove  highly  beneficial, 
for  either  or  both  of  these  purposes. 

SuBsiCT.  2.     Different  Descriptiant  of  Bank*  in  general  Utefir  exdwUng  Waters. 

4338.  Moundi  or  hank*  for  excluding  rivers  crtheseaure  generally  formed  of  earth,  but 
sometimes  also  of  masonry  and  even  of  wood.  Embankments  of  common  earth  are 
Bufiicient  for  resisting  occasional  floods :  if  this  earth  be  loose,  the  bank  will  require  to 
be  spread  out  at  the  base,  at  the  rate  of  one  foot  and  a  half  or  two  feet  horisontal  for 
every  foot  in  height ;  that  is  to  say,  a  bank  of  loose  earth  three  feet  high  will  require  to 
be  nine  feet  or  twelve  feet  broad.  If  the  earth  to  be  made  use  of  is  acompact  clay,  or  if 
turf  of  a  solid  and  compact  body  can  be  proctued,  the  slope  of  the  bank  may  be  much 
steeper,  according  to  its  height  and  the  depth  of  water  which  may  be  expected  to  press 
against  it. 

4339.  The  earthen  wall  (Jig.  665,)  is  the  simplest  description  of  embankment,  and  is 

frequently  erected  by  temporary  occupiers  of 
lands  on  the  general  principle  of  enclosing  and 
subdividing,  which  is  sometimes  made  a  condi- 
tion of  tentu«  between  the  landlord  and  tenant 
This  wall  applies  to  lands  occasionally,  but 
rarely,  overflowed  or  inundated ;  and  is  set  out 
in  a  direction  generally  parallel  to  the  river  or 
shore.  Its  base  is  commenced  on  the  sur- 
face, from  two  to  five  feet  wide,  regularly  built 

of  turf  on  the  outiides,  with  the  grassy  sides  underneath.     The  middle  of  the  wall  is 
fiUed  up  with  loose  earth.     The  wall  is  carried  up  with  the  sides  bevelled  towards  the 
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centre,  so  as  to  finish  in  a  width  of  one  foot  or  eighteen  inches,  at  fire  or  six  feet  in  height 
Collaterally  with  such  walls,  and  at  the  distance  of  three  or  four  feet,  a  small  open  drain  is 
formed,  as  well  to  collect  the  surface  water  of  the  grounds  within,  as  that  which  in  tinie 
of  floods  will  necessarily  oose  through  a  wall  of  this  construction.  The  water  so  co). 
lected  is  let  through  the  wall  by  tul^  or  tunnels  of  boards,  with  a  valve  opening  out- 
wards on  their  exterior  extremity.  When  the  flow  of  water  from  without  approaches,  it 
shuts  the  valve,  which  remains  in  this  state  till  the  flood  subsides,  when,  the  height  of  the 
water  within  being  greater  than  that  without,  it  presses  open  the  valve  and  escaped. 
Walls  and  valves  of  this  kind  are  common  enough  in  the  drier  parts  of  the  fenny  districts 
of  Lincolnshire  and  Cambridgeshire. 

4340.   The  earthen  motmi  (fg.  666,)  is  the  most  general  description  of  embankment, 

and,  as  it  is  executed  at  considerable 
expense,  is  only  undertaken  by  such 
as  have  a  permanent  interest  in  the 
soil,  lliis  barrier  applies  to  sea 
lands  overflowed  by  every  spring 
tide,  and  to  alluvial  plains  inundated  by  every  flood.  It  is  set  out  in  a  direction  ptu^el 
to  the  shore,  and  to  the  general  turns  of  the  river,  but  not  to  its  minute  windings ;  and 
it  is  placed  farther  from  or  nearer  to  the  latter,  according  to  the  quantity  of  water  in  time 
of  floods,  the  rapidity  of  the  current  from  the  declivity  of  the  bed,  the  straight  course  of 
the  stream,  and  the  intended  height  of  the  bank,  llie  two  sides  of  such  a  mound  are 
generally  formed  in  different  slopes.  Hiat  towards  the  land  is  always  the  most  abrupt, 
but  can  never  be  secure  if  more  so  than  45° ;  that  towards  the  water  varies  from  45**  to 
15^ ;  the  power  of  the  bank  to  resist  the  weight  of  the  water,  as  well  as  to  break  its  force 
when  in  motion,  being  inversely  as  its  steepness.  The  power  of  water  to  lessen  the 
gravity  of  bodies,  or  in  other  words,  to  loosen  the  suriaces  over  which  they  flow  or  stand, 
is  also  lessened  in  a  ratio  somewhat  similar. 

4M1.  TTkeformatkm  qftke  earthen  mound  con^sti  merely  in  taking  earth  from  the  seneral  lurikoe  at 
. J.  -._  w ^-_.-j  __  » .. . .. _. .  __.  ^^^  width  of  the  mound  from 

1  general  casei  covered  with 

J  mound*  i«  generally  wberied 

in  bezTows  ;  but  lometimet  it  it  led  in  carta  placed  on  a  wooden  roller  instead  of  wheels,  which,  with  the 
treading  of  the  horMS,  gerrca  in  lome  degree  to  consolidate  the  bank. 

4MfiL  Tke  exctnation  serves  the  same  purposes  as  the  open  drain  in  the  earthen  wall ;  and  similarly 
constructed  sluices  or  valves  are  introduced  on  a  larger  scale.  Sometimes,  also,  the  interior  water  is 
drawn  olTby  windmills,  and  thrown  over  the  mound  into  the  river.  This  is  very  common  in  Hunting, 
donshire,  and  might  be  greatly  improved  on  by  employing  steam  engines  for  entire  districts,  one  of  which, 
of  a  ten  horse  power,  would  do  the  work  of  twenty  nulls,  and  this  in  calm  weather,  when  the  latter 
cannot  move 

49ia  Embamkmena^tkkdncripttonarethemotttmherudQfaMMtnxA  their  sections  vary  from  a  scalene 
trUngle  of  ten  feet  in  base,  and  three  feet  in  height,  as  on  tne  i^rth  near  Stirling,  and  the  Thames  at 
Fulham,  to  a  base  of  100  fiwt,  and  a  height  often  feet,  ••  in  the  great  bank  of  the  Ouse,  near  Wisbcach. 
The  great  rivers  of  Germany  and  Holland  are  embanked  in  this  way,  when  so  fkr  from  the  Ma  as  to  be 
out  of  the  reach  of  the  tide;  as  the  Vistula  at  Marieowerder,  the  banks  of  which,  near  Dantsic,  are 
above  fifteen  feet  in  height ;  the  Oder,  the  Elbe,  ftc  All  these  banks  are  closely  covered  in  every  part 
with  a  grassy  surfece,  and  sometimes  ornamented  with  rows  of  trees. 

43M.  Near  tke  $ea.  where  tnch  banks  are  woMked  hy  every  tide  when  the  course  of  the  wind  is  towards 
>y  all  hmd  floods  and  spring-tida.  grass  is  only  to  be  found  on  and  near  thdr  summits, 

,  currents,  and  the  stones, 
face  is  covered  with  gravel, 
,  or  straw'  kept  down  by  pieces  of  wood ;  fiiggbts,  wicker  hurdles,  nets  of  straw  ropes^  straw  ropes 
laid  side  by  ride  and  fastened,  or  handAils  of  straw  fixed  in  the  groond  with  a  dibber  \NeaUi'$  Tramte 
M  Germany,  tfc  chap  L),  or  any  other  contrivance^  according  to  the  situation,  to  prevent  the  washing 
away  of  the  bank,  it  Is  common  to  attribute  to  these  coverings  the  power  of  breaking  the  force  of  the 
waves ;  but  this  power  dependi^  as  we  have  already  stated,  on  the  slope  of  the  bank  and  its  smoothness ; 
and  the  use  of  the  surface  covering,  and  of  the  constant  attention  required  to  remove  all  obstacles  which 
may  be  left  on  it  bv  floods  and  tides,  is  to  prevent  the  loosening  power  of  the  water  from  wearing 
it  into  holes.  For  this  purpose,  a  sheet  of  canvas  or  straw.netting  is  as  good,  whilst  it  lasts,  as  a  covering 
of  plate  iron  or  stone  pavement 

4a4&  AU  banks  whatever  require  to  be  constantly  watched  in  time  qf  floods  or  spring-tides,  m  order  to 


«o*i.  jnejormasson  ty  ine  eartnen  manna  consists  merely  m  laamg  eann  xroi 
the  ground  to  be  protected,  or  from  a  collateral  excavation,  distant  at  least  the  « 
its  base  line,  and  heaping  it  up  in  the  desired  form.  The  surfeoe  is  then  In  g( 
turf,  wdl  rolled  In  order  to  bbd  it  to  the  loose  earth.    The  earth  of  such  mo< 


the  shore,  and  by  alf  hmd  floods  and  spring-tido,  grass  is  only  to  be  found  on  and  near  thdr  summits, 
The  rest  of  the  bank  Is  bare,  and  to  preserve  it  from  the  action  of  waves,  currents,  and  the  stones, 
pieces  of  wood,  and  other  ftnrelgn  matters  which  they  carrv  with  them,  the  surface  is  covered  with  gravel. 
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pinned  down,  or  the  new  turfs  ren. 
aeredby  some  other  means  not  easily 
softened  and  raised  up  by  the  water, 
will  end  in  a  breach  of  the  bank. 
A  similar  effect  b  produced  by  a 
surfisce  formed  of  unequal  degrees 
of  hardness  and  durability.  The 
banks  of  thbdescription  in  Holland, 
at  Cuxhaven,  and  along  the  coast  of 
Lincolnshire,  are  regularly  watched 
throughout  the  year:  the  surface 
protection  is  repaired  whenever  It 

Scs  out  of  repair ;  as  Is  the  body  of 
ebi   •        '^ 


a 


i  bank  in  the  summer  s 
4346.  The  mound  with  pud- 
dle wad.  I  fig,  667.)    It  gene- 

'  ■  rally  happens  that  the  earth  of 

such  banks  b  alluvial,  and  their  foundation  of  the  same  description ;  but  there  are  some 
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4M7.  PmddUKM 
that  when  clay  to 
It  should 
nled  with 


cases  where  the  basis  b  sand,  silt,  or  gravd ;  or  m  mud  or  black  earth,  as  in  some  parts  of 
Cambridgeshire  and  Lincolnahire,  which  does  not  easily  become  so  compact.  Here  it  is 
common,  before  beginning  the  bank,  to  bring  up  from  the  solid  substratum  (a)  what  is 
called  a  puddle-ditcl^  or  section  of  cUy  in  the  centre  of  the  highest  part  of  the  mound  in  the 
direction  of  its  length,  and  of  three  or  five  feet  wide,  according  to  the  depth  of  the  stratum 
of  silt  (6),  and  the  intended  height  of  the  bank  (c).  When  the  day  of  this  puddle-ditch 
is  well  worked,  either  by  men's  feet  or  clay  rammers,  the  bank  will  be  perfectly  imper- 
vious to  water,  and  if  against  a  mild  stream  or  shore,  need  not  contain  such  an  accumu- 
lation of  earth  as  where  the  imperviousness  of  the  bank  to  water  depends  chiefly  on  the 
mass  of  matprials.  As  already  obserred,  the  important  point  to  attokd  to  in  this  variety 
of  mound  is,  to  found  the  section,  or  wall  of  clay,  so  deeply  as  to  be  in  contact  with  m 
stratum  (a),  either  by  induration,  or  its  argillaceous  nature,  impenrious  to  water.  In 
the  drainage  of  the  Bar  Loch  in  the  county  of  Renfrew,  considerable  difficulty  was  expe- 
rienced in  some  places  in  getting  to  the  bottom  of  the  sandy  subsoil,  so  as  to  bring  up  the 
668  puddle  wall  from  the  retentiye  stratum.    Such 

was  the  difficulty  in  some  cases,  that  the  puddle 
could  not  be  carried  up  perpendicularly,  but  a 
puddle  wall  being  raised  within  the  bank,  as 
high  as  the  naturiJ  surface,  it  was  joined  hori- 
xontally  to  another  puddle  wall  in  the  body  of 
the  bank.  (Jg,  668.) 

to  often  found  dcfcctWe,  owing  to  the  imperfect  workinf  of  the  materUkL  Many  think 
n  ctov  to  used,  if  it  be  worked  into  the  consistence  of  dough,  it  to  suffldent ;  but  thto  to  a  mistake : 
be  Slaked  and  so  decomposed  bj  the  tobour  of  oroper  tooto  and  treading,  and  so  completely  satu. 
b  water,  that  the  whole  mass  becomes  one  uniibrm  and  homogeneous  body,  and  almost  fluid. 

4348.  Mounds  with  reverted  dopet*  In  some  cases  of  embanking  rivers,  as  where  they 
pass  through  parks,  it  is  desirable  to  conceal,  as  much  as  possible,  the  appearance  of  a 
bank  from  the  protected  grounds.  Hence  the  mound  is  simply  reversed,  the  steepest 
side  being  placed  next  the  water.  It  is  proper  to  observe,  that  such  banks  are  not  so 
strong,  by  the  difference  of  the  weight  of  the  triangle  of  water  which  would  rest  on  the 
prolonged  slope,  were  it  placed  next  the  river,  and  are  more  liable  to  be  deranged  in 
surface  in  proportion  to  the  difference  of  the  slopes,  the  water  acting  for  a  longer  period 
on  every  part  of  the  slope. 

4849.  Mound  faced  with  Uonet*  This  is  the  same  species  of  mound,  with  a  slope 
next  the  water  of  forty-^five  or  fifty  degrees,  paved  or  causewayed  with  stones  or  timber. 
In  Holland  this  pavement  or  causeway  is  often  formed  of  planking  or  bricks ;  but  in 
England  generally  with  stones,  and  the  mortar  used  is  either  some  cement  which  will 
set  under  water,  oift  what  is  better,  plants  of  moss  firmly  rammed  between  them.  The 
objections  to  such  banks  are  their  expense,  and  their  liability  to  be  undermined  invisibly 
by  the  admission  of  the  water  through  crevices,  &c  They  are,  therefore,  chiefly  used  where 
there  is  little  room,  or  where  it  is  desirable  to  narrow  and  deepen  the  course  of  a  river. 

435a  The  bank  firmed  with  pUet,  bruthwood,  and  ttonet,  b  occasionally  used  for  pro- 
tecting moving  sands,  or  directing  the  course  of  streams  flowing  through  a  sandy  shore.  A 
dikeor  bank  fi>r  the  latterpurpose  (Jig.  669.)  has  been  erected  on  theriver  Don  in  Aberdeen- 
shire. It  consists  of  piles  or  poles, 
being  the  thinnings  of  plantation 
L  of  Scotch  pine  and  larch,  driven  six 
!  feet  into  the  sand  {a  a  a):  the 
r  spaces  between  these  piles  (fi  b)  are 
filled  in  with  furce  or  other  spray 
or  small  branches ;  and  on  the  top 
aaa  of  them,  are  wedged. in  stones  t6 

keep  them  down.  On  the  side  of  this  row  of  piles  next  the  river,  stones  (c)  from 
50lbs.  to  half  a  ton  weight  each,  are  precipitated  from  a  punt,  until  they  form  a  bank  of 
an  angle  of  nearly  45®.  On  the  outside  of  this  bank  and  piles,  the  sand  (d)  gradually 
drifts  up,  and  forms  a  bank,  which,  being  phmted  with  ^Hindo  arenAria  and  other  grasses, 
gradually  becomes  covered  with  verdure.     {Highland  Soc  Trant.  vol.  vii.  p.  91.) 

4351.  Mound  protected  by  a  wicker  hedge.  This  b  a  Dutch  practice,  and,  where 
appearance  is  no  object,  has  the  advantage  of  not  requiring  watching.  Wicker-work, 
however,  subjected  to  the  strain  of  waves,  will  be  obviously  less  durable,  than  where 
it  lies  flat  on  the  ground,  and  can  only  decay  chemically.  This  wicker  hedge  is  some- 
times a  series  of  hurdles  supported  by  poets  and  studs ;  but  generally  in  Britain  it  is  a 
dead  hedge  or  row  of  stakes,  wattled  or  wrought  with  bushes  presenting  their  spray  to 
the  sea  or  river.  Besides  placing  such  a  hedge  before  a  bank,  others  are  sometimes 
placed  in  punsllel  rows  on  its  surface ;  the  object  of  which  is  to  entrap  sand,  shells,  and 
sea  weeds,  to  increase  the  mass  of  mound,  or  to  collect  shells  for  the  puipoie  of  carryii^ 
away  as  manure. 
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4352.  The  sea  wail  (J^.  670.)  is  an  embankment  formed  to  protect  abrupt  and  earthy 
shores  or  banks  of  rivers,  and  consists  of  a  wall,  yarj- 
ing  in  thickness,  and  in  the  inclination  of  its  surface, 
according  to  the  required  height,  and  other  circum- 
stances. Belidor,  in  his  Trcdte  de  Hydraulique,  has  given 
the  exact  curve  which  the  section  of  such  a  wall  ought 
.  to  have  (^  b),  in  order  to  resist  loose  earth,  and  which 
'  is  somewhat  greater  than  where  the  earth  behind  the 
wall  is  supposi^  to  be  chiefly  firm.  Some  fine  exam- 
ples of  such  walls,  for  other  purposes,  occur  in  the 


Caledonian  Canal;  and  perhaps  tlie  finest  in  the  world  are  the  granite  walls  which 
embank  the  Neva  at  Petersburgh,  the  construction  of  which  may  serve  as  an  example  of  a 
river  cased  with  stone  on  a  foundation  of  soft  bog  earth. 

4353.  Embankments  for  Hxing  drtfting-sands,  shells,  or  mud.  In  several  tracts  of 
coast,  the  sea  at  ordinary  tides  bafely  covers  a  surface  of  sand ;  and  these  sands,  in  dry 
weather,  during  high  winds,  are  drifted  and  blown  about  in  all  directions.  Great  part  of 
the  north  shores  of  the  Solway  Frith,  of  Lancaster  Bay,  and  of  the  coast  of  Noi'folk,  is 
of  this  description.  Young,  in  his  Farmer's  Letters,  informs  us,  that  a  considerable 
part  of  the  county  of  Norfolk  was  drift  sand,  and  even  as  far  inland  as  Brandon  in  Suffolk, 
before  the  introduction  of  the  turnip  cultiure;  and  Harte  (Essay  I.)  stated  that  some  of 
what  is  now  the  richest  land  in  Holland,  was,  about  the  middle  of  the  sixteenth  century, 
of  this  description.  The  suggestion  of  any  mode,  therefore,  by  which,  at  a  moderate 
expense,  such  tracts  could  be  fixed,  and  covered  with  vegetation,  must  be  deemed  worthy 
of  notice.  The  mode  which  nature  herself  employs  is  as  follows :  After  the  tides  and 
wind  have  raised  a  marginal  steep  of  land  as  high  as  high  water-mark,  it  becomes  by 
degrees  covered  with  vegetation,  and  chiefly  by  the  JS'lymus  arenirius,  3>iticumj{inceum, 
various  species  of  Jlincus,  and  sometimes  by  the  Galium  v^m.  With  the  exception  of 
the  first  of  these  plants  (the  leaves  and  stalks  of  which  are  manufactured  into  mats  and 
ropes  in  Anglesea,  and  the  grain  of  which  is  sometimes  ground  and  used  as  meal  in 
Ireland),  they  are  of  no  other  use  than  for  fixing  the  sands,  which,  being  composed  in  great 
part  of  the  debris  of  shells,  expand  as  they  decay,  and  contribute  to  raising  the  surface  still 
higher,  when  the  fibrous  roots  of  good  grasses  soon  destroy  the  Others.  The  ^riindo 
arenkria  is  planted  in  Holland  for  the  purpose  of  binding  sands,  and  was  extensively 
introduced  into  the  Highlands  of  Scotland  for  the  same  purpose,  by  Madeod  of  Harris, 
in  1819.     (Trans.  Highl.  Soc.  vol.  vi.  p.  265.) 

4i354^  To  assist  nature  infixing  drift-sandSt  it  U  only  neoeMary  to  transplant  the  iflymut,  which  is  to  be 
had  in  abundance  on  almost  every  sandy  coast  in  Britain ;  and  as  it  would  be  liable  to  be  blown  away 
with  the  sands,  if  merely  Inspited  in  the  common  way,  it  seems  advisable  to  tie  the  plants  to  the  upper 
ends  of  wilioto  or  elder  rods,  of  two  or  three  feet  in  length,  and  to  insert  these  in  the  sand,  by  which  means 
there  is  the  double  chance  of  the  grass  growing,  and  the  truncheon  taking  root  The  elder  will  grow  ex- 
posed  to  the  sea  breeie,  and  no  plant  throws  out  so  many  and  such  vigorous  roots  in  proportion  to  its  shoots. 

4355i  The  mode  by  which  such  sands  tnere  fixed  in  Holtandwss  by  the  formation  of  wicker-work  e&bank. 
ments,  and  by  sticking  in  the  sands  branches  of  trees,  bushes,  flirze,  &c.  in  all  directions.  These  obstrticted 
the  motion  of  the  sands,  and  collected  masses  of  sand,  shells,  or  mud,  and  sea- weeds  around  them,  which 
were  immediately  planted  with  some  description  of  creeping  grass ;  or,  what  was  more  ft-equent,  covered 
with  a  thin  coating  of  clay,  or  alluvial  earth,  and  sown  with  clover.  Though  the  most  certain  and  least 
expensive  mode  of  gaining  such  lands  is  undoubtedly  that  of  seconding  the  effbrts  of  nature,  by  inserting 
bushes  and  planting  the  J?iymus  in  this  way ;  yet  it  may  sometimes  be  desirable  to  make  a  grand  cflfbrt 
to  protect  an  extensive  surface,  by  forming  a  bank  of  branches,  which  might,  in  a  sinale  or  several  tides, 
be  filled  with  sand  and  shells.  It  is  evident,  that  such  a  bank  might  be  constructed  in  various  ways ; 
but  that  which  would  be  most  certain  of  remaining  firm,  and  cfiteting  the  purpose,  would  be  one  regu. 
larly  constructed  of  ft-amed  timber,  the  section  of  which  would  resemble  a  trussed  roof ;  each  truss  being 
joined  in  the  direction  of  the  bank  by  rafters,  and  the  whole  inside  and  surface  stuck  tiM  of  branches. 
To  retain  it  firm,  piles  would  reouire  to  be  driven  into  the  sand,  to  the  Uf^r  parts  of  which  would  be 
attached  the  trussea.  The  height  of  such  a  barrier  would  require  to  be  several  feet  above  that  of  the 
highest  spring-tides ;  and  the  more  its  width  at  base  exceeded  the  proportion  of  that  of  an  equilateral 
triangle  the  better. 

i356.  A  ntode  suiied  to  a  lexs  extensive  scale  qf  operation^  is  to  intersect  a  sandy  shore  in  all  directions, 
with  common  dead  or  wicker-work  hedges,  formed  by  first  driving  a  row  of  stakes  six  or  eight  feet 
into  the  ground,  leaving  their  tops  three  or  four  feet  above  it,  and  then  weaving  among  these  stakes, 
branches  of  trees,  or  the  tops  of  hedges  The  Dutch  are  said  to  weave  straw  ropes  in  this  way,  and 
thereby  to  collect  mud  in  the  manner  ot  warping.  This  mode,  being  little  expensive,  seems  to  deserve  a 
trial  in  favourable  situations;  and  in  so  doing,  it  must  not  be  forgotten,  that  much  defiends  on  the 
immediate  msnagement  of  the  surface,  after  it  is  in  some  degree  fixed.  In  an  extensive  trial  of  this  sort 
at  present  in  progress  on  the  west  coast  of  Scotland,  under  an  EInglish  gentleman,  seeds  and  roots  arc 
baked  in  a  mixture  of  loam,  dung,  and  gravel,  and  then  formed  into  masses^  and  scattered  over  a 
sandy  surface.  These,  firom  their  weight,  will  not,  it  Is  thought,  be  moved  by  the  water  or  the  wind ;  but, 
becoming  more  or  less  covered  with  sand,  the  mass  will  be  kept  moist,  and  the  seeds  and  roots  will  grow, 
and,  fixing  themselves  in  the  soil,  will  in  time  cover  the  surface  with  verdura  The  experiment  Is  in- 
genious,  and  we  hope  will  be  crowned  with  success. 

4357.  Embankments  of  cast  iron  have  been  proposed  to  be  constructed  by  Deeblc,  a 
civil  engineer  of  London.  He  proposes  to  combine  a  series  of  caissons,  niade  of  cast 
iron,  in  ranges,  agreeable  to  the  required  form  of  the  intended  embankment.  The 
caissons  are  to  be  fastened  together  by  dovetails,  and,  being  hollow,  are,  when  fixed  in 
their  intended  situations,  to  be  filled  with  stones  and  other  materials,  making  them  up 
solid.     (Newton's  Journal,  vol.  ii.  p.  203.) 
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SrcT.  II.     Guarding  the  Bankt  and   othenriu  tmpromng  the  Counts  of  Rivert  and 

Streams. 

4358.  The  subject  of  guarding  the  banks  of  rivers  is  of  considerable  interest  to  the 
proprietors  of  lands  situated  in  hilly  districts,  where,  in  the  valleys  and  on  the  hill  sides, 
the  streams  often  produce  ravages  on  the  banks,  and  sometimes  change  their  courses. 

4359.  The  natural  licence  of  rivers.  Marshal  observes,  is  not  only  destructive  of 
landed  property,  frequently  of  lands  of  the  first  quality ;  but  is  often  Uie  cause  of  dis- 
putes, and  not  unfrcquently  of  legal  contentions,  between  neighbouring  proprietors.  A 
river  is  the  most  unfortunate  boundary  line  of  an  estate.  Even  as  a  fence,  unless  where 
the  water  is  unfordable,  a  river,  or  rapid  brook,  which  is  liable  to  high  floods,  is  the 
most  tormenting  and  inefficient.  Proprietors  have  therefore  a  double  interest  in  ac- 
commodating each  otlier,  as  circumstances  may  require,  witli  the  lands  of  river  banks, 
so  as  to  be  able  to  fix  permanent  boundary  lines  between  theii  properties.  When  the 
owners  of  estates  cannot,  by  reason  of  entails  or  settlements,  or  will  not  for  less  cogent 
reasons  accommodate  each  other,  they  have  a  line  to  tread  which  they  cannot  deviate 
from  with  prudence,  much  less  with  rectitude;  namely,  that  of  cautiously  guarding 
their  own  lands,  without  injuring  those  of  their  neighbours;  for  a  lawsuit  may  cost 
ten  times  the  value  of  the  sand  banks  and  islets  of  gravel  to  be  giuncd  by  dexterity  of 
management. 

4360.  The  operations  Jor  improving  rivers  have  for  their  object  that  of  preventing 
them  from  injuring  their  banks,  of  accelerating  their  motion,  and  of  lessening  the  space 
of  ground  which  they  occupy,  or  altering  their  site.  These  purposes  are  effected  by  pieni 
or  guerdes  for  altering  the  direction  of  the  current ;  works  for  protecting  the  banks ;  and 
by  changing  or  deepening  the  river*s  course. 

4361.  The  principles  on  which  these  operations  are  founded  are  chiefly  two ;  first,  that 
water,  like  every  other  body  when  it  impinges  on  any  surface,  is  reflected  from  it  at  a 
similar  angle  to  that  at  which  it  approached  it ;  and,  secondly,  that  the  current  of  water, 
other  circumstances  alike,  is  as  the  slope  of  the  surface  on  which  it  runs.  On  the  first 
of  these  principles  is  founded  the  application  of  piers  for  reflecting  currents ;  and  on 
the 'second,  that  of  straightening  rivers,  by  which  more  slope  is  obtained  in  a  given 
length  of  stream,  and  of  course  greater  rapidity  of  motion  obtained. 

SuBsxcT.  1.      Guarding  River  Banks. 

4362.  A  common  cause  of  injury  to  the  banks  of  rivers  is  produced  during  floods.  A 
tree  or  branch  carried  down  by  a  stream,  and  deposited,  or  accidentally  fixed  or  retained, 
in  its  banks,  will  repel  that  part  of  the  stream  which  strikes  against  it,  and  the  impulse 
(counteracted  more  or  less  by  the  general  current;  vrijl  direct  a  subctream  against  the 
opposite  bank.  The  effect  of  this  continual  action  against  one  point  of  the  opposite 
bank  is,  to  wear  out  a  hole  or  breach ;  and  immediately  above  this  breach  it  is  customary 
to  place  a  protecting  pier  to  receive  the  impulse  of  the  substream,  and  reverberate  it  to 
the  middle  of  the  general  stream.  But  if  this  pier  is  not  placed  very  obliquely  to  the 
substream,  as  well  as  to  the  general  stream,  it  wUl  prove  ii\jurious  to  the  opposite  bank 
by  dii  ecting  a  subcurrent  there  as  great  as  the  first ;  and,  indeed,  it  is  next  to  impossible 
to  avoid  this ;  so  much  so,  that  Smeaton,  in  almost  every  instance  in  which  he  was  con^ 
suited  in  cases  of  this  sort,  recommended  removing  the  obstacle  where  that  could  be  done, 
and  then  throwing  loose  stones  into  the  breach. 

4363.  Injuries  by  floods,  according  to  Marshal,  are  to  be  remedied  in  two  ways; 
the  one  is  to  sheath  the  injured  banks  of  the  bays  {Jig,  671.  a,  6,  c)  vrith  such  materials 


as  will  resist  the  circuitous  current ;  and  let  the  river  remain  in  its  crooked  state.  The 
other,  to  erect  piers  {d),  to  parry  off  the  force  of  the  current  firom  the  bank,  and  direct  it 
forward ;  with  the  twofold  intention  of  preventing  further  mischief,  and  of  bringing  back 
the  course  of  the  river  to  its  former  sUte  of  straightness.  It  is  to  be  observed,  that  the 
operation  of  guarding  the  immediate  bank. of  a  sharp  river  bend,  against  a  heavy  current 
meeting  with  great  resistance^  by  sheathing  it  with  stones,  is  generally  a  work  of  much 
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difSculty  and  expense,  even  where  materials  can  be  easily  procured :  while  that  of  diverU 
ing  the  current  by  a  pier  may  frequently  be  accomplished  at  m  comporatiTely  amall 
cost ;  and  its  eftect  be  rendered  infinitely  more  salutary  and  permanent.  For  it  is  plain 
that,  if  the  accidental  obstruction  mentioned  had  been  timely  removed,  no  bad  effect 
would  have  ensued:  and  the  river  would  have  continued  its  direct  course.  Or  if,  through 
neglect,  it  had  been  suffered  to  remain  awhile,  until  its  mischief  was  discoverable ;  even 
then,  if  it  had  been  moved  from  its  station  to  the  opposite  side  of  the  river,  and  placed 
in  the  part  affected,  this  small  counterpoise  might  have  recovered  the  balance  of  the  cur- 
rent, and  directed  it  into  its  wonted  channel ;  and,  in  almost  any  case,  by  judiciously 
placing,  in  a  similar  manner,  a  pier  or  other  obstruction  proportioned  to  the  magnitude 
of  the  power  to  be  counteracted,-  the  like  effect  may  be  produced. 

4364.  In  the  ute  of  jjiers  great  catUion  is  reqidtUe,  for  a  very  little  reflection  will 
show  that  they  are  more  likely  to  increase  than  to  remedy  the  evil  they  are  intended  to 
cure.  We  have  seen  the  injurious  effects  of  such  piers  on  the  Tay  and  the  Dee ;  and  on 
a  part  of  the  Jed  near  CraiUng  they  are  so  numerous,  that  the  stream  is,  to  use  a  familiar 
phrase,  bandied  about  like  a  foot-ball,  from  one  shore  to  the  other ;  behind  every  pier  an 
eddy  is  formed,  and  if  the  stream  does  not  strike  the  pier  eaiactly,  a  breach  in  the  bank  takes 
place.  Many  of  these  piers  have,  in  consequence,  b^n  taken  down.  The  use  of  such  piers 
can  only  be  justified  where  the  obstruction,  firom  ill-neighbourhood  or  some  such  cause, 
cannot  be  removed  from  the  opposite  bank ;  or  where,  as  is  sometimes  the  case,  it  arises 
from  an  island  of  sand  or  gravel  thrown  out  by  the  river  near  its  middle,  which,  however 
absurd  it  may  appear,  the  interested  parties  cannot  agree  as  to  who  may  remove.  The 
case  of  buildings  also  being  in  danger  may  justify  such  a  pier  for  immediate  protection ; 
but  if  such  br^iiches  are  taken  in  time,  a  few  loads  of  loose  stones  dropped  in  the  breach, 
as  recommended  by  Smeaton,  will  effect  m  remedy  without  the  risk  of  incurring  or 
occasioning  a  greater  evil. 

4365.  In  the  eonstruetion  qf  piers.  Attention  U  required  to  secure  the  foundation,  either  by  first  throwing 
in  a  quantity  of  loose  stones,  which  the  water  will  in  a  great  measure  dispose  of  so  as  to  form  a  flat 
surface ;  or  bv  the  use  of  piles  either  under,  or  in  single  or  double  rows  around,  those  parts  of  its  base 
ill  contact  with  the  river.  (j(lg.  672.  a.)  The  elevation  (6),  where  the  current  is  not  required  to  act  with 
gceat  violence  on  the  opposite  shore,  ought  to  be  bevelled  back  on  all  sides  exposed  to  the  water,  towtaidt 
the  middle  of  the  structure  {e).    In  the  most  impoitant  cases  stones  are  the  only  fit  mateciab,  and  these 


should  be  regulariy  Jointed  ami  laid  in  cement  according  to  the  best  practice  of  masonry.  But,  In 
general,  a  case  of  widcer  work,  of  the  proper  shape,  may  be  filled  in  with  loose  stones,  some  earth, 
together  with  the  roots  of  such  plants  as  ^issilkgo  i>etasites,  .^ymus  areniulus,  OUiura,  ftc  These 
wiU  Ibrm  a  barrier  of  considerable  durability  for  some  years,  and  probably  Ull  the  evil  is  so  for  subdued 
that,  when  the  wicker  case  decays,  its  contents  will  have  sufflcientty  consolidated  to  eAct  the  ot^yect 
without  fttrther  care.  If  not,  the  wicker  case  may  be  renewed*  In  ordinary  cases,  a  mere  wicker  hedge 
projecting  into  the  water  will  effbct  the  ot^ect  without  Airthcr  troublei 

436&  The  theaUh  or  land-guard  of  loose  stones,  which  Marshal  recommends,  and 
which,  in  effect,  is  the  mode  already  mentioned  (4362.)  as  preferred  by  Smeaton,  is 
applicable  to  the  following  cases :  —  First,  where  the  river)  in  the  part  required  to  be 
bent,  is  confined,  by  rocks  or  otherwise,  to  an  unalterable  channel,  as  it  frequently  is 
in  subalpine  situations ;  and*  secondly,  where  a  deep  pool  occurs  in  that  part,  at  low 
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water,  bo  w  to  render  it  difficult  to  get  a  proper  foundation  for  a  pier.  Where  the 
foot  of  the  injured  bank  is  covered  with  a  pool  at  low  water,  shelve  off  the  brink  of 
the  bank,  and  shoot  down  loose  stones  from  the  top  of  it ;  suffering  them  to  form  their 
own  slope,  in  the  action  of  falling,  and  by  the  operation  of  succeeding  floods :  continuing 
to  pour  them  down,  until  the  bank  be  secured,  at  least  from  minor  floods,  and  then  slope 
back  the  upper  part,  to  give  freedom  to  floods  of  greater  magnitude. 

4967.  When  the  channel  qf  a  rapid  river  is  narrow,  and  the  banks  undennioed  and  washed  away  by 
the  torrents,  what  Marshal  terms  the  land.guard  is  to  be  used. 

436a  Informing  a  land-guard  for  this  purpose,  he  sajrs,  the  foundation  should  be  laid  pretty  deep,  to 
guard  against  any  accidental  seoopings  from  tlie  floods.  The  wall  ought  to  be  carried  up  dry,  or  with, 
out  mortar,  the  stones  being  laid  with  their  ends  outward,  their  inner  ends  pointing  to  the  same  centre, 
like  those  of  an  arch,  and  to  be  baclted  with  gravel,  or  earth,  rammed  in  flrmly  benind,  as  the  Acing  is 
carried  up.  The  coping  or  uppermost  course  of  the  stones  is  to  be  securdy  bound,  with  thick  tough 
sods  (8  or  10  inches  deep\  whose  surfaces,  when  beaten  down,  ought  to  lie  even  with  that  of  the  stone, 
work ;  and  simihu-  sods  require  to  be  laid,  with  a  gently  risins  slope,  until  they  unite  smoothly  with  the 
natural  turf  of  the  land  to  be  defended ;  so  that  the  waters  of  floods,  when  they  rise  above  the  stonework, 
may  have  no  abruptness  to  lay  hold  of,  but  may  pass  away  smoothly  over  the  surface  of  the  land,  as  they 
commonly  do  over  smooth  greensward,  without  injury,  flnallv,  the  stones  are  to  be  beaten  forcibly  into 
the  bank,  with  a  rammer,  a  mallet,  or  a  small  battering.raro,  adapted  to  the  puroose ;  thus  rendering  the 
whole  compact  and  firm,  to  resist  the  current  Where  vacancies  or  fissures  stul  appear,  long  qtlintert 
of  stone  are  to  be  driven  in,  as  wedocs,  to  increase  the  firmness,  and  prevent  the  current  f^om  tearing  out 
an  unguarded  stone.  It  follows,  of  course,  that  the  largest  and  longest  of  the  stones  ought  to  be  used 
where  the  greatest  resistance  is  known  to  be  required. 

4S6a  The  repairs  qf  a  bulwark  qf  this  sort,  like  every  other  species  of  river  fence,  require  to  be 
attended  to  ttam  time  to  time,  especially  after  great  floods.  If  the  foundation  be  laid  bare,  it  requires  to 
be  re-covered  with  rough  gravel,  or  with  stones  thrown  loosely  against  it  If  any  of  the  fkcing  stones  be 
displaced  or  loosened,  they  are  to  be  wedced  in  afresh,  or  their  place  supplied  by  others.  Or,  if  the  turf 
which  binds  them  at  the  top  be  disturbed,  the  torn  part  should  be  cut  out  square,  and  be  flrmly  and 
completdy  filled  up  with  fresh  turves. 

SiTBsxcT.  2.     Changing  the  Courses  qf  Rivers^  deepening  their  Beds,  or  raUmg  their  Waters 

to  a  higher  Level* 

4370.  ^  river  whose  course  is  in  a  straight  linei  or  nearly  so,  hardly  ever  makes  any  en- 
croachment on  its  banks,  except  perhaps  very  large  rivers,  when  they  rise  above  their  usual 
level,  either  by  an  increase  in  their  own  waters,  or  from  their  flow  being  in  some  degree 
interrupted  by  the  tides.  Hence,  whenever  a  river  is  narrow  in  its  channel  and  winds 
considerably,  any  mischief  it  conmionly  occasions  may  be  prevented  by  deepening  and 
straightening  the  course  of  the  stream.     (Code  ofAgr.  p.  319.) 

4371.  The  alteration  of  the  course  of  a  river  or  brook  is  attended  with  difficulty  and 
eipense,  according  to  tLe  particular  circumstances.  In  a  simple  case,  in  which  one 
straight  cut  only  is  required,  the  principal  difficulty,  and  that  which  requires  the  best  skill 
of  the  artist.,  lies  in  directing  the  current  of  the  first  flood,  out  of  the  old  into  the  new 
channel :  but  if  a  bend  of  the  old  channel  can  be  made  use  of,  tliis  difficulty  may  be  said 
to  vanish.  The  mouth  of  the  new  cut  receives  the  current  with  a  straight  course ;  con- 
sequently, if  it  be  made  of  sufficient  capacity,  the  river,  in  a  flood,  can  have  no  propensity 
left  towards  its  old  channel :  and  the  loose  materials  which  rise  in  forming  the  mouth  of 
the  new  cut,  will  generally  be  sufficient  to  turn  tlie  stream  at  low  water  into  it.  But 
if  a  suitable  bend  cannot  be  approached  by  the  new  cut,  a  directing  pier  wiU  be  required 
to  bend  the  flood  current,  and  give  it  a  straightforward  course  into  the  new  channel :  a 
watertight  dam  being  formed  between  the  point  of  the  pier  and  the  firm  bank  of  the  new 
channel  to  prevent  the  water  from  regainiDg  its  wonted  course*    . .  . 

4372.  ^n  entirefynew  bed  or  673 

channel,  however,  is  much  to  ^Stt^'  ^MBHH^^^IBI        ^k  ^^ " 

be  preferred  where  it  can  be  ^^W'  f^^^/V^^^^m^^B^UKt.j'^'r^ 

obtained:  for  in  an  altered 
course,  when  the  stream  passes 
alternately  through  new  soil 
and  through  a  part  of  its  old 
bed,  its  action  on  surfaces 
which  are  so  different  in  re- 
gard to  induration  ends,  if 
great  care  is  not  taken,  in 
holes  and  guUeys  in  the  new 
bank,  which  require  to  be  con- 
stantly filled  up  with  loose 
stones  thrown  in,  and  left  to 
be  fixed  by  the  pressure  and 
motion  of  the  water.  In  the 
case  of  a  river  passing  near  a  house  (Jig,  673.)  this  is  sometimes  of  great  importance. 

4^3.  Cntting  the  new  channel  is  merely  a  work  of  manual  labour ;  being  attended  with  no  other  dUB. 
culty  than  what  may  arise  from  the  expense,  which  will  depend  on  the  use  of  the  river,  the  nature  of 
the  ground  to  be  cut  through,  and  the  value  of  labour  in  the  given  district  It  is  mostly  to  be  ascertained 
with  suflScient  accuracy  by  previous  calculations.    (See  S32S.) 

4974i  The  tixe  qf  the  new  cut,  on  account  of  iU  greater  depth,  may  be  small,  compared  with  that  of  the 
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old  channel  For  the  current  of  floods,  by  carrying  oflT  the  earthv  particles  with  which  they 
contact,  will  soon  enlarge  it.  It  is  nevertheless  right  to  give  ample  room  in  the  new  channel, 
first  flood  should  prove  high,  and,  by  bursting  its  bounds,  force  its  way  back  to  its  former  course. 


4375.  A  new  river  course  requires  to  be  carefully  attended  to,  during  a  few  years  after  it  is  opened,  to 
see  that  its  channel  proser^'et  its  straightness,  and  that  no  breaches  are  made  or  threatened  in  its  banks. 
Considering  the  uncertainty  of  extraordinary  floods,  it  cannot  be  said  to  be  out  of  danger  in  less  than 
three  years :  hence  it  becomes  prudent,  when  a  work  of  this  nature  is  contracted  for,  or  undertaken  to 
be  done  by  measurement  at  an  estimated  price  or  prices  previously  agreed  upon  (as  it  generally  ought), 
that  the  undertaker  should  agree  to  preserve  the  straightness  of  the  channel,  and  uphold  its  banks  during 
that  or  some  other  time  fixed  upon  ;  and  to  deliver  them  up,  at  the  end  of  the  term,  in  the  state  and 
condition  specified  in  the  contract. 

4376.  A  case  qf  straightening  the  course  qf  a  river  is  given  in  The  Code  qf  Agriculture.  The  waters, 
which  in  their  crooked  course  were  formerly  almost  stagnated,  now  run  at  the  ordinary  rate  of  the 
declivity  given  them.  They  never  overflow  their  banks.  Cattle  can  now  pasture  upon  those  grounds  in 
which  the^  would  formerlv  have  been  swamped.  The  surface  of  the  water  being  now  in  general  four, 
and  sometimes  six  feet  below  that  of  the  adjacent  fields,  this  cut  serves  as  a  general  drain  to  the  whole 
valley ;  so  that  three  hundred  acres  of  meadow  may  be  converted  into  arable  land ;  sixty  acres  of  moss 
may  be  improved  into  meadow }  and  five  hundred  acres  of  arable  land  are  rendered  of  double  tbor 
former  value,    (p.  319.) 

4S77.  Raising  rivers  to  a  higher  level*     As  rivers  and  streams  may  require  to  be 
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deepened  for  the  purpose  of  drainage, 
so  may  their  waters  require  to  be 
raised  for  the  purpose  of  irrigation, 
impelling  machinery,  or  producing 
cascades  or  waterfalls  for  the  purpose 
of  ornament  Dams  or  wears  for 
this  purpose  should  be  constructed 
so  as  to  form  a  segment  of  a  circle 
across  the  bed  of  the  stream,  with  the 
convex  side  pointing  up  the  stream, 
and  the  ends  abutting  against  a  na- 
tural or  artificial  bank  (Jig.  674.)  By 
this  construction,  the  force  of  the 
water,  however  great,  will  be  effectually  resisted,  and  the  structure  remains  secure.  The 
greater  the  slope  towards  the  upper  side,  the  better,  but  the  lower  side  should  be  nearly 
perpendicular,  that  the  water  may  fall  over  it  without  coming  in  contact  with  the  face 

of  the  building.  {Jig,  675.) 
@?A  The    wall   {a)    should    be 

built  of  regularly  hewn 
stone,  as  should  the  abut- 
ments (6);  next  the  wall 
there  should  be  a  mass  of 
clay  as  a  puddle  (c),  and 
above  that  gravel  or  earthy 
matter  of  any  kind  to  a  considerable  slope  (</).  Beneath  the  Haiti  a  considerable  por- 
tion ought  to  be  paved  (e).     [Gen.  Rep.  Scot,  voL  ii.  p.  669.) 

4378.  Heads,  or  banks  of  earth,  for  the  confinement  of  water  in  artificial  lakes  or 
ponds,  are  often  constructed  at  great  expense,  and,  not  being  properly  formed,  often  break 
out,  and  occasion  considerable  damage.  The  error  in  their  construction  is  commonly 
owing  to  the  want  of  breadth  at  the  base  in  proportion  to  their  height,  and  their  not 
having  a  sufficient  slope  towards  the  water,  nor  a  proper  section  of  puddle  in  the 
centre.     (Ilnd.) 

4379.  Heads  of  loose  stones  of  a  large  svte  (Jig,  676.)  may  be  had  recourse  to  in  slow 

running    rivers  not  subject  to 

g7g  high  floods,  and  where  there  is 

such  a  superabundance  of  water 
that  no  loss  is  sustained  by  the 
quantity  which  flows  through 
the  stones.  Where  it  is  re- 
quired to  retain  the  whole  of 
the  water,  a  puddle  bank  should  be  carried  up  the  middle  of  the  dam.     (iMd.) 


Chap.  III. 

Irrigation,  or  the  Improvement  ofCulturable  Lands  and  Farmeries  by  the  means  of  Water. 

4380.  The  improvement  of  lands  by  water  is  of  three  kinds :  —  irrigation,  or  the  appli- 
cation of  water  to  the  siuface  of  the  soil,  and  especially  of  grass  lands,  as  a  species  of 
culture ;  warping,  or  the  covering  of  the  soil  with  water  to  receive  a  deposition  of  earthy 
matter ;  and  the  procuring  or  preserving  of  water  by  wells,  reservoirs,  and  other  means, 
for  the  use  of  farmeries,  live  stock  in  the  fields,  or  the  domestic  purposes  of  the  fanner  or 
cottager. 
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Sect.  I.     Irrigationf  or  thg  Preparation  of  ths  Suifice  of  Landt  Jur  tht  pro/UabU 
AppUcatioH  of  Water. 

4381.  Irrigation  in  its  difierent  forms  may  be  considered  an  operation  of  culture  aa 
well  as  of  permanent  improvement  It  is  accordingly  in  many  cases  effected  by  tenants, 
but  always,  as  in  the  case  of  improving  wastes,  in  consequence  of  extraordinary  encou- 
ragement from  the  landlord,  by  long  leases,  money  advanced,  or  other  advantages. 

4382.  The  application  of  water  to  the  surface  of  lands  for  the  purpose  of  promoting 
vegetation  has  been  practised,  as  we  have  seen  (141.),  from  the  earliest  ages  in  worm  coun- 
tries. Solomon  made  him  gardens,  and  orchards,  and  pools  of  water  to  water  therewith 
the  wood  that  bringeth  forth  the  trees.  (Ecclesiastes.)  The  art  was  taught  by  nature  in 
•the  overflowing  of  the  Nile  and  other  rivers.  Water  is  an  essential  article  for  the  cul- 
ture both  of  the  cereal  and  pasture  grasses,  and  indeed  of  most  herbaceous  crops,  in  all 
the  tropical  climates,  and  even  in  a  great  degree  in  the  South  of  Europe.  In  the  greater 
part  of  Italy  and  Spain,  few  crops  are  raised  without  being  irrigated ;  and  even  in  the 
south  of  France,  potatoes,  maize,  madder,  and  sometimes  vines,  and  orange  trees,  (as  at 
Hieres,)  have  water  applied  to  their  roots,  by  furrows  and  other  gutters  and  trenches 
formed  on  the  surface.  The  system  of  watering  grass  lands  was  revived  in  Italy  in  the 
ninth  century,  and  seems  to  have  been  practised  in  a  few  places  in  Britain  from  the 
time  of  tlie  Romans;  there  being  meadows  near  Salisbury  which  have  been  irrigated 
from  time  immemorial.  In  1610,  the  public  attention  was  called  to  it  by  Rowland 
Vaugluin,  in  a  work  entitled,  "  Most  improved  and  long  experienced  Water  Works ;  con-  • 
taining  the  manner  of  summer  and  winter  droiining  of  meadow  and  pastture,  by  the 
advantage  of  the  least  river,  brook,  fount,  or  water  mill  adjacent ;  thereby  to  make  thoae 
grounds  (especially  if  they  be  dry)  more  fertile  ten  for  one." 

4383.  Irrigation  informer  timesj  and  in  all  countries,  however  imperfect,  was  probably 
much  more  frequent  than  it  is  now.  In  light  and  gravelly  tracts  of  country,  the  greatest 
difficulty  in  farming  was  to  procure  a  sufl^cient  supply  of  fodder  for  their  cattle  in  winter. 
Meadows  were  therefore  indispensable,  and  to  increase  tlie  crop  of  hay,  watering  in  m  dry 
spring,  and  immediately  (in  dry  summers)  after  the  first  crop  was  off,  was  constantly 
followed.  Since  the  practice  of  sowing  artificial  grasses,  and  the  introduction  of  the 
turnip  husbandry,  the  custom  of  watering  has  been  in  such  situations  given  up ;  uot  only 
because  it  has  become  less  necessary  than  it  was  heretofore,  but  because  watered  meadow 
liay  is  of  inferior  quality  as  well  as  value  in  the  market.  It  is  nevertheless  true  that  the 
herbage  of  very  coarse  boggy  meadows  is  improved,  and  that  of  cold  meagre  soils  is 
accelerated  and  increased  by  it. 

4384.  But  the  principal  sdentUic  efforts  m  watering  land*  have  been  made  during  the 
latter  end  of  the  last  and  beginning  of  the  present  century,  in  consequence  of  a  treatise 
on  the  subject  by  George  Boswell,  published  in  1780,  and  various  others  by  the  Rev. 
Thomas  Wright,  of  Auld,  in  Northamptonshire,  which  appeared  from  1789  to  1810. 
The  practice,  however,  has  been  chiefly  confined  to  England,  there  being  a  sort  of 
national  prejudice,  as  Loch  has  observwi  {Improvements  on  the  Stafford  Elates,  41'c.), 
agaiust  the  practice  in  Scotland,  though  its  beneficial  effects  may  be  seen  as  far  north  as 
Sutherland,  where  rills  on  the  sides  of  brown  heathy  mountains  never  fail  to  dratroy  the 
heath  plants  witJiin  their  reach,  and  these  are  succeeded  by  a  verdant  surface  of  PJ«^ 
A  valuable  treatise  on  the  subject  of  irrigation  in  Scotland,  by  Dr.  Singer,  will  be  found 
in  The  General  RepoH  of  Scotland,  vol.  ii.  p.  610.  In  England  the  best  example  of 
watering  are  to  be  found  in  Gloucestershire  and  Wiltshire.  In  our  view  of  this  sutgect, 
we  shall  first  consider  the  soils  and  situations  suitable  for  irrigation,  and  next  the  differwit 
modes  of  effecting  it,  known  as  flooding,  irrigating,  warping,  irrigation  on  arable  lands* 
and  subterraneous  irrigation. 

SuBsxcT.  1.     Soils  and  Situations  suitable  for  Watering* 

4385.  The  theory  of  the  operation  (f  water  on  lands  we  have  already  developed.  It 
appears  to  act  as  a  medium  of  conveying  food,  as  a  stimulus,  as  a  consolidater  of  mossy 
soils,  as  a  destroyer  of  some  descriptions  of  weeds  or  useless  phmts,  and  as  the  cause  ot 
warmth  at  one  season,  and  of  a  refreshing  coolness  at  another.  From  these  .orcum- 
stances,  and  also  from  what  we  observe  in  nature,  there  appears  to  be  no  soil  «' "t^5*<>"* 
nor  any  climate,  in  which  watering  grass-lands  may  not  be  of  service ;  since  the  banks  ^ 
streams  between  mountains  of  every  description  of  rock,  and  m  every  ^^^^"^"^^J^ 
that  of  Lapland  to  the  equator,  are  found  to  produce  the  nchejrt  grass.  Une  a^^um- 
stance  alone  seems  common  to  all  situations,  which  is,  that  the  lands  must  be  dmn^ 
either  naturally  or  by  art.  The  flat  surfaces  on  every  brook  or  river,  ^  '^^^^J^®^'^ 
with  water  during  floods,  are  speedily  dried  when  they  subside,  by  the  retiring  of  tlie 
waters  to  their  channel.  , .  ,  ,  j„ «- 

4386.  The  most  proper  soils  for  being  watered  ««  «»  *J»*^.  T^*?^  "?,  oL"^  mo^ 
gravelly  friable  natii*,  «  the  improvement  is  not  only  immediate,  but  the  effects  more 
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powerful  than  on  other  descriptions  of  land.  There  are  also  some  strong  adhesive  sour 
wet  lands,  such  as  are  common  in  the  vicinity  of  large  rivers,  which  are  also  capable  of 
being  improved  by  watering ;  but  the  beneficial  effects  are  not  in  such  cases  so  soon  pro- 
duced  as  on  the  first  sorts,  nor  is  the  process  so  advantageous  to  the  farmer,  on  account 
of  the  very  great  expense  to  which  he  must,  in  many  cases,  be  put  by  previous  draining. 
There  are  some  other  lands,  as  those  which  contain  coarse  vegetable  productions,  as 
heath,  ling,  rushes,  &c.  which  may  likewise  be  much  improved  by  watering.  It  must 
be  kept  constantly  in  mind,  in  attempting  this  sort  of  improvement,  that,  the  more  tena- 
cious the  soil  is,  the  greater  should  be  the  command  of  water  for  eflTecting  the  purpose  ; 
as  a  stream,  capable  of  watering  fifteen  or  twenty  acres  of  light  dry  land,  would  be  found 
to  be  beneficial  in  but  a  small  degree  when  applied  to  watering  half  the  same  quantity  of 
cold  clayey  ground  such  as  in  its  natural  state  abounds  with  coarse  plants.  On  all  soils 
of  the  latter  kind  a  considerable  body  of  water  for  the  purpose  of  floating  tliem  Ls  required 
to  produce  much  benefit,  and  where  a  sufficient  quantity  cannot  be  procured,  this  mode  of 
improvement  will  seldom  answer  tlie  farmer's  intention  or  be  advantageous  in  the  resulL 
4387.  SmUA,  an  experienced  kr^ator,  suppoces  that  "  there  are  only  a  few  soik  to  which  irrigation  may 
not  be  advantageoufiy  applied :  his  experience,  he  says,  has  determined,  that  the  wettest  land  may  be 


greatly  improved  by  it,  and  also  that  it  is  equally  beneficial  to  that  which  is  dry."  (06#.  on  Irrigatkm^ 
^e.)  But,  as  many  persons  unacquainted  with  the  nature  of  irrigation  may  be  more  inclined  to  the  latter 
suppositioo  than  the  former,  he  explains  the  reason  of  wet  land  being  as  canable  of  improvement  flrom 
flooding  as  that  which  is  completely  dry.  It  is,  that,  in  the  construction  of  all  water  meadows,  particular 
care  must  be  taken  to  render  them  perfectly  dry  when  the  business  of  floating  shall  terminate :  and  that 
the  season  Ibr  floating  is  in  the  winter  and  not  in  the  summer,  which  those  who  are  unacquainted  with 
the  process  have  too  generally  supposed.  All  peat  bogs  are  certainly  of  vegetable  origin,  and  those  vege- 
tables are  all  aquatic:  It  follows  that  the  same  water  which  has  produced  the  vegetables  of  the  bog  woiud, 
under  due  management  upon  the  surface,  produce  such  grasses,  or  other  vegetables,  as  are  usually  grown 
by  the  fumer ;  and  he  has  hitherto  had  reason  to  think  that  this  may  be  considered  as  a  general  nde  for 
determining  the  rituation  of  any  experiments  with  water.  The  lands  that  permit  of  this  sort  of  imioove- 
ment  with  the  most  success  are  such  as  lie  in  low  situations  on  the  borders  of  brooks,  streams,  or  riyers,  or 
in  sloping  directions  on  the  sides  of  hills. 

4388.  The  puriiy  oj  the  waier  to  he  used  in  irrigation  is  supposed  by  some  to  be 
a  matter  of  the  first  unportance ;  but  it  is  now  fully  proved,  by  the  accurate  experi- 
ments of  an  able  chemist,  and  by  the  extraordinary  growth  of  grasses  in  Pristley  meadow, 
in  Bedfordshire,  that  ferruginous  waters  are  friendly  to  vegetation,  when  properly  applied. 
{Smith*»  Observations  on  Irrigation,  p.  28. )  Lead  or  copper  never  does  good,  and  it  is  well 
known,  that  waters  of  that  £flcription,  afler  they  have  been  brought  into  fields,  by  levels 
cut  at  a  considerable  expense,  have  again  been  diverted,  and  suffered  to  flow  in  their  original 
channels.  Waters  impregnated  with  the  juices  that  flow  from  peat-mosses,  are  consi- 
sidered  by  many  not  worth  applying  to  the  soil.  It  is  objected  to  them,  that  they  are 
soon  frozen,  that  they  convey  no  material  nutriment,  and  that  they  are  commonly  loaded 
with  such  antiseptic  substances  as,  instead  of  promoting,  will  retard  vegetation.  {Dr» 
&nger*s  Treatise,  p«  579.)  It  is  urged,  on  the  other  hand,  that  a  want  of  sufficient  slope 
in  the  meadow,  or  of  proper  management  in  regard  to  the  water,  may  have  occadoned 
the  disappointments  experienced  in  some  cases,  when  bog-waters  have  been  applied. 
{Derbyshire  Report,  vol.  ii.  p.  463.) 

4389.  The  advantages  of  watering  lands  must,  in  a  material  degree,  depend  on  the 
climate.  It  is  evident  that  the  benefit  to  be  derived  from  this  process  in  Sweden,  for 
example,  where  the  summers  are  short,  must  be  greatly  inferior  to  what  it  is  in  Lom- 
bardy,  where  grass  grows  all  the  year ;  and  that  in  Perthshire,  where  grass  ceases  to  grow 
for  at  least  three  and  often  four  months  in  the  year,  it  must  be  much  less  than  in  Glouces- 
tershire or  Ireland,  where  its  growth  is  not  interrupted  above  a  month  or  six  weeks,  and 
sometimes  not  at  all :  most  grasses  vegetating  in  a  temperature  of  33  or  34  degrees. 
Still-,  however,  as  the  most  luxuriant  pastures  are  found  on  lands  naturally  watered,  both 
in  Sweden  and  Perthshire,  it  would  appear  worth  while  to  imitate  nature  in  cold  as  well  as 
in  warm  countries.  According  to  many  writers  on  the  subject,  the  benefits  attending 
watering  in  England  are  immense.  In  Davis*s  Survey  of  Wiltshire,  it  is  calculated  that 
2000  acres  of  water  meadow  will,  on  a  moderate  estimate,  produce,  in  four  or  five  years, 
10,000  tons  of  manure,  and  will  keep  in  permanent  fertility  400  acres  per  annum  of 
arable  land. 

499a  Watering  poor  land,  especially  if  of  a  gravelly  nature,  is  stated  in  The  Code  qf  Agricmlture  to  be 
by  far  the  easiest,  cheapest,  and  most  certain  mode  of  improving  iL  "  Land,  when  once  improved  by 
irrigation,  is  put  in  a  state  of  perpetual  fertility,  without  any  occasion  for  manure,  or  trouble  of  weeding, 
or  any  otner  material  expense.  It  becomes  so  productive,  as  to  yi«ld  the  largest  bulk  of  hay,  besides 
abundance  of  the  very  best  support  for  ewes  and  lambs  in  the  spring,  and  for  cows  and  other  cattle  in  the 
autumn  of  every  year.  In  fltvourable  situations,  it  produces  verv  early  grass  in  the  spring,  when  it  is 
doubly  valuable :  and  not  only  Is  the  land  thus  rendered  fertile,  without  having  any  occasion  for  manure, 
but  it  produces  food  for  anitnids,  which  is  converted  into  manure,  to  be  used  tm  other  lands,  thus  augment, 
ing,  in  a  compound  proportion,  that  great  source  of  fertility.**  Were  these  advanUges  more  generally 
known,  or  more  ftilly  appreciated,  a  large  proportion  of  the  kingdom  mig^t  become  like  South  Ccrney,  in 


Gloucestershire,  where  every  spring,  or  rivul^  however  insigniflcant,  is  made  subservient  to  the  purpose 
of  irrigation,  fertilising,  in  proportion  to  its  lAse,  either  a  tmaU  quanti^  or  a  large  tract  of  land.  {Glouces- 
tershire Report,  p.  2800 


4391.  Irrigation  by  Uqiad  mmure  may  occasionally  be  practised  in  the  neighbourhood 
of  towns  and  cities  to  the  greatest  advantage.     In  the  neighbourhood  of  Edinburgh,  we 
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are  infoimed  by  Stephens,  upwards  of  200  acres  are  so  irrigated  from  the  principal  com- 
mon sewer,  and  that,  although  the  formation  of  these  meadows  is  irregular,  and  the 
management  very  imperfect,  the  effects  of  the  water  are  astonishing :  they  produce 
crops  of  grass  not  to  be  equalled,  being  cut  from  four  to  six  times  a  year,  and  the  grass 
given  green  to  milch  cows. 

SuBSKCT.  2.     ImplemerUt  made  Use  of  in  Watering  Landtg    and    the  Termt   of  Art 
peculiar  to  such  Operations* 
4392.   The  principal  instruments  made  use  of  in  the  preparation  of  lands  for  watering 
are  the  following :  — 

4S83.  The  level,  of  which  diflfferent  dcMriptloiM  have  slreadr  been  given.  Is  necemrilT  employed 
to  take  the  level  of  the  land  at  a  distance,  compared  with  the  part  of  the  river,  ftc  whence  it  !• 
intended  to  bring  the  water,  to  know  whether  it  can  or  cannot  be  made  to  float  the  part  Intended 
to  be  watered.  Bringing  the  water  after  them  to  work  by  !•  found  very  meAil  in  undertaking! 
of  this  nature,   eipeciaUy  when  on  a  large  Kale,  though  the  workmen   too  frequently  dlspenae 

with  it  In  draidng  a  main, 
they  begto  at  the  bead,  and 
work  deep  enough  to  have  the 
water  to  follow  them ;  and  in 
drawing  a  tail  drain,  they  begin 
at  the  lower  end  of  it,  and  work 
upwards,  to  let  the  water  come 
after  them.  The  level  should, 
however,  be  made  use  of,  as 
being  more  ceruin  and  correct 
Brown,  an  experienced  irriga. 
tor  In  the  west  of  England,  re- 
commends  a  level  Ov.  677.  a), 
which  when  not  in  use  may  be 
cloMMl  (b)  like  a  walking.tUck. 
There  is  also  a  compass  level 
iJIg.ejB.),  which  may  lie  used 
in  the  same  way. 

4391  A  Une  and  reel,  and  a  breatt-pUmgh,  or  turf  spade  (Jig.  211.),  are  likewise  absohitely  nt 

he  use  of  the  two  former  are  well  known  ;  but  as  the  line  is  mostty  used  in  the  wet,  it  should  for  .  __ 
purpose  be  larger  and  stronger  than  those  employed  in  gardening.    The  turf  spade  should  be  of  the  best 
description,  being  principally  employed  in  cutting  turfs  for  the  sides  of  the  channels 
4395,  The  spades  made  use  qf  in  this  sort  qf  work  (fig.  ffJ9.)  should  have  the  stems  considerably  more 
■•         '        other  kind ;  tiheWt  ft 


The 


crooked  than  those  of  any  c , 

being  of  iron,  about  a  foot  wide  in  the  middle, 
terminating  in  a  point :  a  thick  ridge  running 
perpendicularly  down  tnemiddle,  fttmi  thestem 
almost  to  the  point ;  the  edges  on  both  sides 
should  be  drawn  very  thin,  and  as  they  are 
obliged  to  be  kept  very  sharp,they  should  be 
often  ground  and  whetted.  This  necessarily 
wears  them  away,  and  they  soon  become  nar. 
row;  theyare  then  used  forthe narrow  trenches 
and  drains,  whilst  new  ones  are  used  for  the 
wider.  From  the  stems  being  made  cnxdied, 
the  workmen,  standing  in  the  working  positl<m 
in  the  bottom  of  the  trench  or  drain,  are  en- 
abled  to  make  it  quite  smooth  and  erea 
Shovels  of  different  forms  {Jig.  680.  a,  6),  and 
a  scoop  for  lifting  water  (c),  are  also  requisite, 
439&  Tke  crescent  ijlg.  end.  b)U  A  to^vaade 
like  the  gardener's  edging  irtm,  only  much 


680 


a  cross  handle  to  bear  upon. 


,  having  the  form  of  a  crescent,  being  very  thin  and  well  steeled,  with  a  stem  about  three  feet  long, 
*^      '*   to  bear  upon.    It  is  usea  for  tracing  out  the  sides  of  the  mains,  trenches,  drains,  &c 
4597.  The  tuifkiM'e  (fig.  681.)  has  a  dmeter.like  blade,  with  a  tread  for  the  foot  (a) 
and  a  bent  handle  \b) :  it  is  iised  for  the  same  purpose  as  the  crescent,  and  by  some 
preferred. 

4396.  Wheelbarroufs  also  become  necesiary  to  remove  the  clods  to  flat  places :  they 
may  be  open,  without  sides  or  hinder  parts. 

4399.  Han^tarrows  are  likewise  sometimes  made  um  of  where  the  ground  is  too 
soft  to  admit  of  wheelbarrows,  and  where  clods  require  to  bo  removed  during  the  time 
the  meadow  is  under  water. 

4400.  Three-wheeled  carts,  t^  are  necessary,  when  large  quantities  of  earth  are  to 
be  removed,  particularly  when  it  is  carried  to  some  distance 

4401.  Scythes,  ot  different  sorts  (Jig.  68S.  a,  b),  are  required  to  mow  the  weeds  and 
grass,  when  the  water  is  running  in  uie  trenches,  drains,  ftc  The  crooks  (b)  should  be 
made  light,  and  have  long  stems,  to  reach  wherever  the  water  is  lo  deep  that  the  work. 

. .  men  cannot  work  in  it 

4408.  Besides  these,/orilr«  (c),  and  long  faor  or  fist  lined  hacks,  are  requisite  to  pull  out  the  roots  of 
the  sedge,  rushes,  reeds,  ftc.  which  grow  in  the  huge  mains  snd  drains. 
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4408.  S/oui  large  waterproqf  bootSt  having  tops  so  as  to  draw  up  half  the  length  of  the  thigh,  are 
indiq>en8able}  they  must  be  large  enough  to  admit  a  quantity  of  hav  to  be  stuflTed  down  all  round  the 
legs*  and  be  kept  well  tallowed,  to  resist  the  running  water  for  a  length  of  time. 

4404.    Tfie  terms  made  use  of  are  various :  — 

4405.  A  wear  is  an  erection  across  a  river,  brook,  rivulet,  main,  &c,  made  often  of  timber  only,  some, 
times  of  bricks,  or  stones  and  timber,  with  from  two  to  eight  or  ten  thoroughs  (openings")  to  let  the  water 
through,  according  to  the  breadth  of  the  stream.  Its  height  is  alwavs  equal  to  the  depth  of  the  stream 
compared  with  the  adjacent  land.  Its  use  is,  when  the  hatches  are  all  in  their  proper  places,  to  stop  the 
whole  current,  that  the  water  may  rise  high  enough  to  overflow  the  banks^  and  spread  over  the  adjoming 
land ;  or,  by  stopping  the  water  in  its  natural  course,  to  turn  it  through  mains  cut  for  conveying  it  another 
way,  to  water  some  distant  lands. 

440&  A  sluice  {fig.  6Sa  a,  6)  is  made  exactly  as  a  wear,  only  it  has  but  one  tbofrough ;  for  if  there  are 
more  than  one,  it  becomes  a  wear. 
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4407.  A  trunk  is  a  covered  sluice,  being  a  necessary  construction  in  all  cases  where  two  streams  of 
water  are  to  cross  each  other,  to  serve  as  a  bridge  for  that  stream  which  is  to  pass  over  or  under  the 
other. 

4408.  A  carriage  is  a  sort  of  small  wooden  or  brick  aqueduct,  built  open,  for  the  purpose  of  carrying 
one  stream  over  another,  and  is  the  most  expensive  conveyance  belonging  to  the  business  of  watering. 

44Ca  A  drain  sluice,  or  drain  trunk,  signifies  such  as  are  placed  in  the  lowest  part  of  a  main,  as  near 
to  the  head  as  a  drain  can  be  formed,  and  situated  low  enough  to  drain  the  main,  &c.  It  is  placed  witli 
the  mouth  at  the  bottom  of  the  main,  being  let  down  into  the  bank ;  and  from  its  other  end  a  drain  is 
cut  to  communicate  with  the  nearest  trench-drain.  It  U  a  contrivance  to  carry  off  the  leakage  through 
the  hatches  when  they  are  shut  down,  to  convey  the  water  to  other  grounds,  or  to  repair  the  main,  &c. 

4410.  Hatches  {fig.  683.  c)  are  floodgates,  variously  constructed  A  {larticular  kind,  which  has  about 
a  foot  to  take  off,  so  as  to  permit  the  water  to  flow  over  that  much  of  the  hatch  where  it  appears  to  bo 
useAil  in  irrigation,  has  been  employed,  but  is  not  found  to  answer.  They  are  best  when  made  uholc. 
They  may  be  made  of  any  timber,  but  oak  and  elm  are  the  be&t 

4411.  Head  main  is  a  term  used  to  signify  a  ditch  drawn  from  the  river,  rivulet,  &c.  to  convey  the  water 
out  of  its  us\uU  current  to  water  the  lands  laid  out  for  that  purpose,  through  the  means  of  lesser  mains 
and  trenches.  The  head  main  is  drawn  of  various  breadths  and  depths,  according  to  tlie  quantity  of  land 
to  be  watered,  to  the  length,  or  to  the  &11  or  descent  of  the  land  it  is  cut  through.  Smaller  mains  are 
A'equently  taken  out  of  the  head  main,  at,  or  nearly  at,  right  angles,  to  which  they  are  usually  cut  They 
are  much  smaller  than  the  head  main,  and  this  constitutes  the  only  difference.  The  use  of  both  the 
large  and  small  mains  is  to  feed  with  water  the  various  trenches  which  branch  out  into  all  parts  of  the 
meadow.  These  smaller  mains  arc  by  some  called  carriages,  but  improperly,  for  it  is  confounding  them 
with  the  fH)en  trunk,  called  by  that  name,  as  seen  above. 

4412.  The  trench  is  a  narrow  shallow  ditch,  for  conveying  the  water  out  of  the  mains  to  float  the  land. 
It  ought  always  to  be  drawn  in  a  straisht  line  flrom  anele  to  angle,  with  as  few  turnings  as  possible  It 
is  never  made  deep^  but  the  width  is  in  proportion  to  the  length  it  runs,  and  the  breadth  of  the  pane 
between  it  and  the  trench  drain.    It  narrows  gradually  to  the  lower  end. 

44ia  The  trench  drain  is  cut  parallel  to  the  trench,  and  as  deep,  when  necessary,  as  the  tail  drain  water 
will  admit  It  ought  alwavs  to  be  cut,  if  possible,  so  as  to  come  down  to  a  firm  stratum  of  sand,  gravely 
or  clay :  if  the  latter,  a  spade's  depth  into  it  will  be  of  groat  advantage.  Its  use  is  to  carry  away  the  water 
immediately  after  it  has  run  over  the  panes  from  the  trench.  It  need  not  be  drawn  up  to  the  head  of  the 
land,  by  five,  six,  or  more  yards,  according  to  the  nature  of  the  soil  Its  form  is  the  reverse  of  the 
trench,  being  narrower  at  the  head,  or  upper  part,  and  gradually  wider,  till  it  comes  to  the  Jower  end 
and  empties  itself  into  the  tail  drain. 

4414.  The  tail  drain  is  a  receptacle  for  all  the  water  that  runs  out  of  the  other  drains,  not  so  situated 
as  to  empty  themselves  into  the  river :  and  therefore  it  should  run  nearly  at  right  angles  with  the 
trenches,  but,  in  general  it  is  drawn  in  the  lowest  part  of  the  ground,  and  used  to  convey  the  water  out 
of  the  meadow  where  there  is  the  greatest  descent  This  is  generally  found  in  one  of  the  fence  ditches  ; 
for  which  reason  a  fence  ditch  is  mostly  used,  at  once  fencing  the  meadow  and  draining  it 

4415.  A  pane  (^ground  is  that  part  of  the  meadow  which  Ues  between  the  trench  and  the  trench  drain, 
and  is  the  part  on  which  the  grass  grows  that  is  mown  for  hay :  it  is  watered  by  the  troiches,  and 
drained  by  the  trench  drains,  consequently  there  is  one  on  each  side  of  every  trench. 

4416.  A  way  pane  is  that  part  of  the  ground  which,  in  a  properly  watered  meadow,  lies  on  that  side  of 
a  main  where  no  trenches  are  taken  out  It  is  watered  the  whole  length  of  the  main  over  its  banks,  and 
a  drain  runs  parallel  with  the  main  to  drain  the  way  pane.  Its  use  is  to  afibrd  a  road  for  conveying  the 
hay  out  of  the  meadows,  and  prevent  the  teams  flrora  crossing  all  the  trenches. 

4417.  A  bend  is  a  stoppage  made  in  various  parts  of  those  trenches  which  have  a  quick  descent  It  is 
fmrmed  by  leaving  a  narrow  slip  of  greensward  across  the  trench,  where  the  bend  is  intended  to  be,  cutting 
occasionally  a  wedge-shaped  piece  out  of  the  middle  of  it  Its  use  is  to  check  the  water,  and  force  it  over 
the  trench  into  the  panes  ;  for  if  it  were  not  for  those  bends,  it  would  run  rapidly  on  in  the  trench,  with, 
out  flowing  over  the  land  as  it  passed  along.  The  great  art  of  watering  meadows  consists  in  giving  to 
every  part  of  each  pane  an  equal  quantity  of  water. 

44ia  A  gutter  is  a  small  groove  cut  out  from  the  tails  of  those  trenches,  where  the  panes  run  longer  at 
one  comer  than  the  other.  Its  use  is  to  carry  the  water  to  the  extreme  point  of  the  pane.  Those  panes 
which  are  intersected  by  the  trench  and  tail  drains  meeting  in  an  obtuse  angle,  want  the  assistance  of 
these  gutters  to  convey  the  water  to  the  longest  side  ^  and  when,  flrom  insuflScient  levelling,  some  parts 
of  the  panes  lie  higher  than  they  ought,  a  gutter  is  drawn  f)rom  the 'trench  over  that  nigh  around, 
which  otherwise  would  not  be  overflowed.  Without  this  precaution,  unless  the  flats  were  fiUed  up 
(which  ought  always  to  be  done  when  materials  can  be  had),  the  water  would  not  rise  upon  it :  and 
after  the  watering  season  was  past,  those  places  would  appear  rusty  and  brown,  whilst  a  rich  verdure 
would  overspread  the  others ;  at  hay-time,  also,  the  grass  in  those  places  would  be  scarce  high  enough 
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fortheiqi^etotouchlt,  whiUt  that  arwuid  them,  which  had  been  properly  watered,  woukl  from  lu 
luxuruwiceliedown.  Though  this  method  of  treating  such  places  i.  raehtioied.  their  existence  ought 
always  to  be  reprobated ;  fw  evenr  inequality  in  water  meadowa  should  either  be  levelled  down  or  filled 
"P:  V*'®  ^"9  »mgator's  skill  is  shown,  in  bringing  the  water  over  those  places  to  which  it  could  not  rise 
or  Itself,  and  m  carrying  it  off  from  others  where  it  would  otherwise  stagnate, 

4419.  CatcA  drain  is  a  term  sometimes  applied  to  a  method  made  use  of  to  irrigate  the  land  when  the 
water  IS  scarce,  and  the  method  is  this :  whpn  a  meadow  is  pretty  long,  and  has  a  quick  descent,  the  water 
U  made  to  run  swiftly  down  a  drain  or  drains,  In  which  it  is  stopped  at  different  dUtances  so  as  to  spread 
it  over  the  adjoining  surface.     (Sce^.  686.  p.  728.)  * 

4420.  The  bed  of  a.  river,  main,  trench,  Ac,  is  the  bottom  of  it. 

4421.  Ptmd  means  water  standing  upon  the  land,  or  in  the  tail  drain,  trench  drains,  &c.,  so  as  to  injure 
the  ground  near  them ;  and  is  occasioned  sometimes  by  the  flat*  not  having  been  properly  filled  up  • 
and  at  other  times,  when,  a  ware  being  shut  close,  to  water  some  high  ground  above  it.  the  water 
u  thrown  back  upon  the  ground  contiguous.  In  this  case  the  lesser  evil,  whichever  it  is.  must  be 
borne  with.  * 

44L'2.  A  turn  qf  water  means  so  much  land  in  a  meadow  as  can  be  watered  at  one  time.  It  is  done 
by  shutting  down  the  hatches  in  all  those  wears  where  the  water  is  intended  to  be  kept  out,  and 
opening  those  that  arc  to  let  the  water  through.  The  quantity  of  land  to  be  watered  by  one  turn 
.  must  vary  with  tJie  sixe  of  the  river,  main,  &c.  as  well  as  with  the  plenty  or  scircity  of  water. 

442,1  The  fiead  of  a  meadow  is  that  part  into  whicli  the  river,  main,  &c.  first  enters  ;  and  the  tail  of  a 
meadow  is  that  part  out  of  which  the  river,  &c,  last  passes. 

4*24.  The  upper  side  qfa  tnaU^  or  trench,  is  that  side  which  (when  the  main  or  trench  is  drawn  at,  or 
nearly  at,  rtght  angles  with  the  river,  Ac.)  fronts  the  part  whence  the  river  entered.  Consequently  the 
lower  side  is  the  reverse. 

412.^.  Tke  upper  vane  in  a  meadow  is  that  pane  which  lies  upon  the  upper  side  of  the  main,  or  trench 
drawn  at  right  angles  with  the  river :  that  is,  when  the  river,  &o.  runs  north  and  south,  entering  at  the 
north,  and  the  mains  and  trenches  are  drawn  east  and  west,  all  those  panes  which  lie  on  the  north  side 
of  the  main,  &c.  are  called  the  upper  pane^,  those  on  the  south  side  are  called  the  lower.  But  it  may  be 
noticed,  that  where  the  mains,  trenches,  &c.  run  parallel  with  the  river,  the  panes  on  either  side  are  not 
distinguished  from  each  other, 

4426.  Meadows  are  of  two  sorts  :  flowing,  calculated  for  a  flat  country  j  and  catch-work, 
for  sloping  grounds. 

44.7.  Ftotcing  meadotrs.  Where  the  ground  is  flat,  the  soil  is  formed  Into  beds,  or  broad  rldget,  like 
those  met  with  at  bleachfields,  lliey  are  commonlv  from  .30  to  40  feet  wide,  and  nine  or  ten  poles  in 
length ;  as.  in  such  situations,  the  great  object  is,  when  once  brought  on,  to  be  able  to  carry  off  the 
water  quickly.  Hence  it  is  necessary  to  throw  up  the  land  in  high  ridges,  with  drains  between  them. 
Hereof  the  failures  in  irrigation  arise  from  the  ridges  not  being  sufficiently  high,  and  the  slopes  not  being 
sufficiently  steep,  than  ftt>ra  any  other  causa     {Code.) 

4t2a  Cateh-work  meadows.  It  is  difiicuit  to  give  an  intelligible  written  description  of  the  mode  of 
making  these  meadows.  To  be  properly  understood,  the  operation  must  be  seen.  It  may,  however,  in 
general  be  remarked,  that  the  system  Is  calculated  for  sloping  grounds,  and  that,  after  the  water  is  brought 
from  the  original  stream,  into  a  new  cut,  it  is  «topi>ed  at  the  end,  on  as  high  a  level  as  the  case  admits  of, 
by  which  means  it  is  made  to  fill  the  trench,  and  run  over  at  the  side,  flixKiing  the  land  below.  But  as 
the  water  would  soon  cease  to  run  e<iually,  and  would  wash  the  land  out  in  gutters.  It  has  been  found 
nec(ssarv  to  cut  sm-ill  parallel  trenrhes,  at  the  distance  of  from  20  to  SO  feet,  to  catch  the  water  again 
(hence  the  name  originated),  and  the  same  plan  of  spreading  or  difibsing  is  continued,  until  the  water 
reaches  the  main  drain  at  the  bottom  of  the  meadow.  It  is  a  great  advantage  attending  Uie  catch, 
work  system,  that  it  is  not  only  less  ex^iensive,  but  the  same  qiiantity  of  water  will  do  much  more 
work.    {Code.) 

SuBSKCT.  3.     Preparation  of  Surfaces  Jor  Irrigation. 

4429.  Art^lcial  irrigation^  Smith  observes,  is  produced  by  diverting  the  water  of  a 
brook  out  of  its  accustomed  cliannel  (wliere  there  is  a  fall)  in  sudi  a  manner  that,  the  new 
watercourse  being  kept  nearly  level,  the  space  between  the  old  and  new  channel  may  be 
floated  ;  the  water  being  brought  upon  the  land  by  the  new  channel  and  taken  away  by 
the  old  one.  Thus  a  constant  discharge  and  succession  of  water  is  maintained,  without 
such  an  accumulation  as  would  make  it  appear  bright  upon  the  land,  or  without  such  a 
deficiency  as  would  leave  any  part  of  it  not  perfectly  floating ;  for  the  art  of  irrigation 
may  be  most  properly  called  floating,  not  soaking  nor  drowning.  Soaking  the  soil, 
similar  to  tlie  eflfects  produced  from  a  shower  of  rain,  is  not  suflicient  for  the  general  pur- 
poses of  irrigation,  nor  will  damming  up  water,  and  keeping  it  stagnant  upon  the  surAice, 
like  that  in  a  pond,  or  on  the  fens,  produce  the  desired  eflect. 

4430.  Stagnating  water  on  land  may  properly  be  called  drowning,  because  it  drowns  or 
covers  all  the  grass,  thereby  rendering  tlie  plants  beneath  it  in  some  degree  aquatic,  or 
the  herbage  disposed  to  make  such  a  change ;  whereas  the  herbage  of  a  water  meadow 
should,  by  the  construction  and  good  management  of  the  latter,  enjoy  the  full  benefits  of 
botli  the  elements  of  air  and  water.  Practice  has  proved  that  there  is  no  better  metliod 
of  doing  this  than  by  keeping  water  passing  over  tlie  surface  of  the  land  with  a  brisk 
current ;  not  so  brisk  as  to  wasli  away  the  soil,  and  yet  in  suflicient  quantity  to  cover  and 
nourish  the  roots,  but  not  too  much  to  hide  the  slioots  of  the  grasses :  hence  appears  the 
nicety  of  adjusting  the  quantity  of  water  ;  and  hence  it  also  appears,  that  one  main  drain 
to  bring  the  water  on  the  upper  side  of  the  mead,  and  another  on  the  lower  side  to  take 
it  away,  will  not  be  adequate  to  all  the  purposes  of  such  an  accurate  regulation.  If  the 
space  between  the  upper  channel  or  main  feeder  and  the  lower  one  or  main  drain,  should 
therefore  be  wider  than  is  proper  for  the  good  adjustment  of  the  water,  that  is,  so  that  every 
part  of  the  space  shall  liave  enough  water  passing  over  it  and  no  part  too  much,  then  that 
space  must  be  divided  into  smaller  spaced  by  intermediate  drains,  which  shall  catch  and 
re-distribute  the  water.     As  the  water  is  brought  by  the  main  feeder  upon  the  higher 
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dkie  q£  a  piece  of  ground  vrhlch  slopee  towards  the  main  drain,  and  down  wbich  sloping 
surface  the  water  will  run  very  readily,  it  does  not,  to  persons  unacquainted  with  ini- 
gation,  at  first  sight  appear  necessary  to  make  such  a  number  of  intermediate  catch 
drains ;  but  it  is  proved  by  experience,  that,  however  regukr  the  slope  of  ground  maj 
appear  to  the  eye,  the  water  will  find  a  number  of  irregularities,  forcing  itself  into  gut- 
ters or  channels,  and  defeating  the  purposes  of  irrigation;  in  the  hollow  places  by  excess^ 
and  in  high  ones  by  the  want  of  water.  Hence  the  water,  which  was  scattered  over  the 
surface  of  the  first  space,  being  all  collected  in  the  catch  drain,  may  by  the  skill  of  the 
floater  be  let  out  upon  those  parts  of  the  bed  below  which  appear  to  need  the  most 
assistance. 

44S1.  The  work  should  alwa^fs  be  well  formed  oi  first  in  all  cases  of  improvements  of 
this  nature.  Temporary  means  of  makmg  dams  and  hatches  to  divert  the  water  out  of 
its  usual  channel  may,  says  Smith,  suffice  to  try  an  experiment,  or  for  a  tenant  who 
has  but  a  short  term  in  the  grounds  to  be  irrigated  ;  but  every  land-owner  who  enters 
ppon  such  work  in  this  temporary  manner  sadly  mistakes  his  own  interest :  indeed,  it  is 
ii«quently  more  difficult  to  repair  than  to  renew  upon  large  streams,  when  the  foundations 
are  often  destroyed  by  the  force  of  the  water.  The  same  principle  holds  good  upon 
small  streams,  and  even  in  the  drains  and  feeders  of  a  water  meadow.  Wherever 
the  channels  are  so  constructed  as  to  make  a  fall,  or  much  increase  the  rapidity  of  the 
Stream,  it  is  constantly  disposed  to  wear  away  the  sides  of  its  channel,  or  undermine  a 
dam.  To  repair  these  defects,  land  must  be  dug  away  and  wasted  each  time  it  is  re- 
placed, with  the  loss  of  labour.  The  consequent  ill  management  of  the  water  renders  it 
more  advisable,  and  perhaps  cheaper,  to  make  all  such  works  of  masonry.  When  works 
are  well  done  at  first,  the  owner  ever  finds  much  pleasure  in  viewing  them ;  and  even  the 
labourers  feel  much  more  interested  in  their  good  management 

4439L  ne  expetuea  of  making  a  water  meadow  are  not  eully  esUnuited.    Much  depends  on  the  original 
state  of  the  ground,  the  size  and  fall  of  the  streams  to  be  used,  the  cost  of  batches,  and  length  of  the 


the  charge  for  levelling  land,  which  diffbrs  materUliy.  Some  soils  are  much  harder  and  more  difficult 
to  move  than  others,  and,  in  obtain  situations,  building  materials  are  very  scarce  and  dear.  This  last 
circumstance  must  malce  a  considerable  variation  in  the  price  of  the  hatches,  where  the  stream  is 
large  It  is  also  impossible  to  tell,  writh  any  degree  of  certainty,  what  propoRion  these  expenses 
should  bear  to  the  quantity  of  land  irrigated,  tat  some  situations  will  require  much  more  masonry 
than  others. 

443S.  Before  entering  upon  the  execution  of  a  water  meadow,  it  is  necessary  to  consider 
fully,  whether  the  stream  of  water  to  be  made  use  of  will  admit  of  a  temporary  wear  or 
dam  to  be  formed  across  it,  so  as  to  keep  the  water  up  to  a  proper  level  for  covering  the 
land  without  flooding  or  injuring  other  adjoining  grounds;  or  if  the  water  be  in  its  na- 
tural  state  sufficiently  high  witliout  a  wear  or  dam ;  or  can  be  made  so  by  taking  it  from 
the  stream  higher  up  more  towards  its  source ;  and  by  the  conductor  keeping  it  up  nearly 
to  its  level  till  it  comes  upon  the  meadow  or  other  ground :  and  still  further,  wliether  the 
water  can  be  drawn  off  the  meadow  or  other  ground  in  as  rapid  a  manner  as  it  is  brought 
on.  Having,  in  addition  to  these,  an  attention  to  all  such  other  difficulties  and  obstruc- 
tions as  may  present  themselves,  from  the  lands  being  in  lease,  through  which  it  may  be 
necessary  to  cut  or  form  the  mains  or  grand  carriers,  from  the  water  being  necessary 
for  turning  mills,  from  the  rivers  or  brooks  not  being  wholly  at  the  command  o£  the 
irrigator,  and  from  small  necks  of  land  intervening  so  as  to  prevent  the  work  from 
being  performed  to  the  greatest  advantage,  tlie  operator  may  be  in  a  situation  to  com- 
mence his  operations. 

4434.  In  order  to  have  an  equal  distribution  and  prevent  toastet  Smith  states,  that  no 
part  of  a  meadow,  either  in  catch-work  or  beds,  should  be  so  formed  as  to  be  floated 
directly  from  the  main  feeder;  but  all  the  main  feeders  should  be  kept  high  enough  to 
discharge  the  water  into  the  small  feeders  with  considend>le  velocity  and  through  m 
narrow  opening.  The  motion  of  water  is  truly  mechanical :  it  requires  a  great  deal  of 
ingenuity,  and  a  perfect  knowledge  of  lines  and  levels,  to  make  it  move  over  the  ground 
in  a  proper  manner.  No  two  pieces  of  land  being  exactly  alike,  renders  it  still  more 
difficult  to  set  out  a  water  meadow  ;  but  even  if  the  figure  of  two  pieces  be  alike,  the 
inequalities  of  surface  will  probably  vary.  Each  meadow,  therefore,  requires  a  different 
design,  unless  the  landowner  makes  up  his  mind  to  the  heavy  expenses  of  paring  off  banks, 
and  filling  up  such  hollows  as  may  be  necessary  to  reduce  it  to  some  regular  method ; 
the  construction  to  be  varied  accoi^ing  to  the  nature  of  the  ground.  Tins  constitutes 
the  difference  between  the  water  meadows  of  Berkshire  and  Devonshire.  Those  of  the 
latter  are  upon  small  streams  carried  round  the  sides  of  the  hills,  and  are  chiefly  catch- 
work  ;  those  of  the  former,  being  near  large  rivers  and  boggy  ground,  are  thrown  up 
into  ridg^  to  create  a  brisk  motion  in  the  water,  and  also  for  the  essential  purpose  of 
draining  off  all  superfluous  moisture,  which  might  be  injurious  to  the  grasses  when 
shut  up  for  feeding  or  mowing.  Where  there  is  much  floating  to  be  done  with  a  little 
water,  or  rather  where  the  great  fall  of  a  small  stream  will  admit  of  its  being  carried 
over  a  vast  quantity  of  ground  and  used  several  times,  it  is  desirable  to  employ  it  in  such 
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a  way  as  that  the  earthy  particles  it  may  contain  may  be  deposited  as  equally  as  possible 
over  the  whole  surface  to  be  irrigated.  But  it  is  to  be  observed,  that  this  mode  of  applying 
water  must  not  be  exhibited  as  a  perfect  model.  If  it  should  answer  the  purpose  of  a 
coat  of  manure,  upon  such  an  extent  of  ground,  it  is  all  that  can  be  expected,  and  will 
amply  repay  the  expense.     Losing  fall  is  wasting  water. 

44S5.  7%e  drains  qf  a  waier  meadow  require  no  greater  declivity  than  1<  ncceMarv  to  carry  the  water 
from  the  surface :  therefore  the  water  ought  to  be  collected  and  used  again  at  every  three  feet  of  the  fall, 
if  it  be  not  catch.work.  It  is  sometimes  difScuU  to  do  this  in  bed.  work  meads ;  but  where  the  upper  part 
of  the  meadow  is  catch-work  or  in  level  beds,  and  the  lower  part  not  too  much  elevated,  it  may  be  done. 
By  collecting  and  using  the  water  again  in  the  same  piece  of  ground  before  it  falls  into  the  brook,  a 
set  of  hatches  is  saved ;  and  it  is  not  necessary  to  be  very  particular  about  getting  the  upper  part  into 
high  ridges,  since  that  part  of  the  meadow  which  is  near  the  hatches  generally  becomes  the  best,  and 
the  lower  end  of  the  fleki.  being  often  the  wettest  or  most  boggy  in  iu  original  state,  requires  to  be 
thrown  up  the  highest  If  the  land  is  of  a  dry  absorbent  nature  before  floating,  it  is  not  necessary  that 
It  should  be  thrown  up  into  high  beds,  but  merely  as  much  inclined  as  will  give  the  water  a  current 

4i36L  Inclined  planes  are  aStotutely  necessary  for  the  purpose  qf  irrigation.  To  form  these  between 
straight  and  parallel  lines,  it  is  necessary  to  dig  away  land  where  it  is  too  high,  and  move  it  to  those 
places  where  it  is  too  low,  to  make  such  a  uniformity  of  surface.  The  new-made  ground  will  of  course 
settle  In  hollows  proportioned  to  the  dei)th  of  loose  matter  which  has  been  recently  put  tc^gether,  but 
this  settlement  wiii  not  take  place  until  the  new  soil  has  been  completely  soaked  and  dried  again ; 
therefore  these  defects  cannot  be  remedied  before  the  second  or  third  year  of  watering :  it  will  tnere- 
ftne  require  more  skill  to  manage  a  water  meadow  for  the  first  three  or  four  years,  than  afterwards. 

4437.  Properfy  to  construct  a  water  meadow  is  much  more  difficult  than  is  commonly 
imagined.  It  is  no  easy  task  to  give  an  irregular  surface  that  regular  yet  various  figure 
which  shall  be  fit  for  the  overflowing  of  water.  It  is  very  necessary  for  tlie  operator  to 
have  just  ideas  of  levels,  lines,  and  angles ;  a  knowledge  of  superficial  forms  will  not  be 
sufficient ;  accurate  notions  of  solid  geometry  (obtained  from  theory  or  practice)  are 
absolutely  necessary  to  put  such  a  surface  into  the  form  proper  for  the  reception  of 
water,  without  the  trouble  and  expense  of  doing  much  of  the  work  twice  over.  (Obs» 
on  Irrigation,  j^c*) 

MS8L  As  am  example  (^irrigaUng  a  meadow  from  both  sides  <fa  river,  we  take  the  following  case  from 

Roswell's  treatise.  From  the  upper  part  of 
the  grounds,  two  main  drains  {Jig.  GM.  a,  a) 
are  formed  at  right  angles  to  the  river,  one 
running  north,  the  other  south,  across  the 
meadow,  to  within  about  six  yards  of  the  Tence 
ditches  which  surround  it  (6)  and  are  used  for 
tail  drains  :  bv  means  of  these  fence  ditches 
the  water  is  discharged  into  the  river.  A 
wear  erected  across  the  river  forces  the 
water  into  either  of  the  main  drains,  which 
is  done  by  shutting  the  other  wear  close. 
When  there  is  not  water  enough,  or  it  is  not 
convenient  to  water  both  parts  of  the  mea. 
dow  at  once,  by  shutting  close  one  of  the 
.  wears,  the  current  is  forced  into  that  main 
O  whose  wear  is  open,  thence  to  be  conveyed 
through  the  trenches  over  the  panes,  to  water 
that  side  of  the  meadow ;  then  by  shutting 
that,  and  opening  the  other,  the  opposite  main 
is  filled,  and  by  means  of  the  trenches  that 
side  of  the  meadow  is  watered  in  the  same 
manner;  and  lastlv,  by  shutting  them  both, 
and  opening  the  river  wear,  the  water  flows 
In  its  usual  course,  and  the  und  on  both  sides 
is  laid  dry.  From  the  main  drains  (a,  a)  the 
water  flows  akmg  the  highest  part,  or  crowns  of  the  ridges  in  the  trenches  (c),  and  is  carried  olT  to  the 
tail  drains  by  the  trench  drains  (d). 
4tfa  Js  an  eaample  vf  an  trregtOat  ttafaos  watered  from  one  side  ^fa  river,  we  shall  have  recourse 

to  the  same  author.  There  is  a  wear 
{Jig.  685.  e)  erected  across  the  river, 
ana  another  across  the  head-main  (a). 
from  which  proceed  three  main  and 
branch  trenches  (g,  g,  g,  and  /,  /), 
which  water  the  wnoie  meadow. 
There  is  a  tail  drain  {b)  for  carrying 
off  the  whole  of  the  water  by  means 
of  the  drain  trenches  {d,  d).  The 
water,  having  thus  passed  over  the 
field,  is  returned  to  the  river  by  the 
tail  drain  already  mentioned,  when 
it  U  desired  to  withhold  the  water,  the 
wear  of  the  head  main  (a)  is  shut,  and 
that  of  the  river  {e)  opened.  It  wiU 
be  observed,  that  in  this  design  there 
are  branch  trenches  (/,  /).  and  vari. 
ous  gutters  (A,  h\  taken  out  of  the 
ends  of  some  of  the  trenches,  to  carry 
the  yralbet  to  the  longest  comer  of  the 

a  ones,  and  sometimes  taken  out  of 
flbrent  oarU  of  the  trenches,  to  water 
some  Uttle  Irregularities  In  the  panes, 
which,  without  such  asslstaace,  would 
not  have  any  water  upon  them.  There 
isa  sluice  (A  erected  at  the  end  of  one  of  the  small  mains,  to  force  the  water  hito  the  branch  tiench 
adijoiahig  {/),  that  being  the  highest  ground. 
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«40.  A  9iry  complete  piece  of  irrigationiftg.  686.)  wm  formed  for  the  Duke  of  Bedford,  by  Smith,  at 
Fristley.     The  water  u  supplied  flrom  a  brook  (a),  to  a  main  feeder,  with  various  ramifications  {b,  b) ;  the 


LhQ 


stirface  is  formed  into  ridges  (c,  c),  over  which  the  water  flows,  and  is  carried  off  by  the  drains  in  their 
furrows  (d,  d),  to  the  main  drains  (<•,  <•),  and  to  the  brook  at  different  places  (/,  /),    There  are  bridge* 
{g)  over  the  main  feeders,  small  arches  over  the  main  discharging  drains  (A),  and  three  hatches  (<). 
4441.  As  an  example  qf  caich-work  loatering,  we  may  refer  to  a  case  ijig.  687.)*  given  in  a  recent  work 


by  John  Brown.  {Treatise  on  Irrigation^  1817.)  In  this  the  field  of  operations  being  on  the  steep  side  of  a 
lull,  a  main  carrier  is  led  from  the  sluice  {a),  directly  across  the  declivity  {b),  and  lateral  feeders  (c)  taken 
out  from  it  at  regular  distances.  These  feeders  have  stoics  of  turf,  at  regular  distances  (d),  by  which 
means  the  water  is  disj>erfiod.  After  watering  a  space  of  from  twenty  to  forty  feet  in  breadth,  it  is  again 
collected  by  the  small  drains  in  the  furrows,  and  returned  lower  down  to  another  feeder.  The  advan- 
tage  of  this  method,  Browne  observes,  '*  relates  more  materially  to  the  sides  of  hills,  and  to  porous  soils 
that  are  by  some  thought  incapable  of  being  watered.  The  chief  point  is  to  get  the  water  to  the  highest 
level  possible;  and  in  case  the  soil  be  porous,  one  main  carrier  only  will  retjuirc  puddlirg,  in  order  to 
prevent  the  water  from  sinking  away :  when  that  is  done,  no  difiicuity  whatever  i*  found  in  taking  it  in 
small  streams  vertically,  or  tlirectly  down  the  slope  (c\  and  putting  stops  id)  to  arrest  its  progress  occa. 
sionally,  which  will  throw  it  on  each  side;  and  when  those  stops  are  placed  one  above  another,  it  will 
have  the  effect  of  spreading  the  water  on  the  landj  somewhat  similar  to  a  fan  when  extended.  The 
stops  need  only  be  sods  or  turfs,  one  laid  lengthways  in  the  gutter,  and  one  across  it,  which  may  be  raised 
or  lowered  according  to  the  declivity :  these  sods  or  turfs  will  require  probably  a  small  wooden  peg  to 
f^ten  them  at  first ;  and  by  the  time  the  land  requires  a  second  watering,  the  roots  of  the  grass  will  have 
sufficiently  fastened  them  ;  and  they  need  not  be  removed,  unless  occasionally  for  the  purpose  of  watering 
any  separate  part  below,  when  the  stream  may  be  too  small  to  water  the  whole  piece  at  once ;  and  the 
small  cuts  for  conveying  the  water  will  be  less  expensive  in  cleaning,  not  bnng  so  liable  to  choke  up  as 
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thoae  carried  on  what  Is  termed  horizontal  or  level  gutters.  In  some  places  in  Emcx,  It  is  the  practice  to 
tnigate  during  winter  bv  means  of  the  water  of  occasional  floods.  Sometime*  this  water  ii  obtained  from 
the  ditches  along  the  sides  of  the  roads,  and  from  the  drainages  of  villages;  and  in  these  cases  is  more  or 
leu  enriched  by  earthy  materials. 

4+42.  At  an  example  of  tAe  b^i^/U  of  Jlooding,  we  refer  to  Loch  Ken,  in  Kircudbrightshire,  the  most 
striking  instance  known  in  Great  Britain  of  advantage  being  derived  ttom  the  inundntions  of  a  lake. 
At  the  head  of  that  beautiAil  piece  of  water,  there  is  a  Hat  of  about  \.40  statute  acre*,  which  is  rendered, 
by  flooding,  one  of  the  richest  siwts  in  Scotland  Many  acres  in  it  protlui-e  at  tlie  rate  of  three  tons  of 
bay  each,  and  some  parts  of  it  have  been  cropped  with  grain  for  twcnty.tive  years  in  succesvion,  without 
any  manure,  except  what  it  receives  fnaa  the  inundatioiu  it  experiences.  T'hcse,  however,  leave  behind 
them  a  variety  of  enriching  substancesi    {Statulieal  Account  qf  Scotland,  vol.  iv.  p.  'Jjoii.) 

4443.  Floating  upwards.  The  ancient  and  now  obsolete  practice  of  flooding,  or,  as 
it  was  termed,  of  floating  upwards,  was  practi&ed  in  various  parts  of  the  kingdom.  For 
that  purpose,  the  water  was  penned,  in  times  of  floods,  by  means  of  a  dam  or  floodgate 
across  tlie  bottom  of  the  meadow  or  flat  to  be  watered.  The  waters  were  not  sufllred 
to  remain  long  upon  the  land,  but  were  let  off  as  soon  as  it  was  judged  that  they  liad 
deposited  their  sediment.  The  benefit  arising  from  tliis  method  of  using  floodwaters,  it 
is  said,  was  considerable ;  but  when  the  improved  mode  of  irrigation  by  floating  ridges 
was  introduced,  and  found  more  advantageous,  the  other  was  discontinued.  {MarshaTs 
Midland  Countm,  Minute  27.) 

4444.  Watering  land  by  machinery.  If  the  land  be  put  in  a  proper  form  for  irrigation, 
and  supplied  with  a  good  stream  at  proper  seasons,  there  can  be  no  difference  from  the 
method  of  getting  it  on  the  surface ;  and  if  all  other  circumstances  arc  equally  favour- 
able, the  same  fertility  may  be  expected  from  water  thrown  up  by  a  drain-mill,  as  from 
that  which  runs  from  a  brook.  (Smith' $  Observations  on  Water  Meadows,  &c.  p.  93.) 
A  cheap  and  effectual  power  for  raising  water  in  sufficient  quantities  to  flow  about  ten 
acres  at  a  time,  would  be  an  invaluable  acquisition  ;  for  a  productive  viatcr  meadow  is 
probably  the  true  mark  of  perfection  in  the  management  of  a  farm.  (Middlesex  Report, 
p.  322.) 

4445.  Sea  water.  Smith  suggests  tlie  idea  of  employing  machinery  to  raise  not  only 
fresh  but  even  sea  water  for  irrigation.  (Obsertfotionst  \i.ST,)  It  is  well  known  how 
mucli  all  kinds  of  stock  are  improved  by  salt  marshes,  and  how  beneficial  to  them  is  a 
moderate  quantity  of  saline  matter.  There  are  many  ports  of  the  kingdom  where,  by 
the  aid  of  machinery,  these  advantages  might  be  obtained  at  a  moderate  expense. 
(Code.) 

4446.  The  expense  of  irrigatiofi  varies  according  to  the  nature  of  the  work.  Where 
the  catch-work  system  is  practiciible,  in  favourable  situations,  tlie  forming  may  be  done 
as  low  as  ten  shillings  per  acre.  This  fact  is,  in  many  cases,  decisively  in  favour  of  this 
natural  and  simple  mode,  which  requires  also  much  less  water,  and  ohen  answers  fully 
as  well  as  flat  flooding.  (General  Report,  vol.  ii.  p.  598.)  The  expense  of  bed-work, 
as  it  is  called,  is,  however,  considerable.  If  the  ground  to  be  flooded  be  smooth  on  its 
surface,  or  in  regular  ridges,  and  if  the  water  can  easily  be  brought  to  the  meadow,  with 
a  temporary  wear,  supposing  the  extent  to  be  almost  twenty  acres,  it  may  be  done  at  from 
51.  to  lOl,  per  acre :  but  if  the  land  be  of  large  extent,  with  an  irregular  surface ;  if 
a  large  conductor  and  a  proper  wear  shall  be  required,  with  hatches  both  in  it  and  also 
in  the  feeders ;  and  if  the  aid  of  a  professional  person,  to  lay  out  and  oversee  the  work, 
be  necessary  (which  is  generally  the  case),  tlic  expense  will  vary  from  10/.  to  201.  per 
acre.  (General  Report,  vol.  ii.  p.  598.)  Nay,  in  Wiltshire,  where  they  are  anxious  to 
have  tlieir  meadows  formed  in  the  most  perfect  manner,  with  that  regularity  which  the 
nice  adjustment  of  water  demands,  the  expense  per  acre  has  amounted  to  40/.  (Smith's 
Observations  on  Irrigation,  p.  56.) 

4447.  Objections  to  irrigation  have  been  made  on  the  supposition  that  it  renders  a 
country  unhealthy  ;  but  as  the  water  is  continually  kept  in  motion,  this  is  not  likely  to 
be  the  case,  and  indeed  is  found  not  to  be  so  in  Gloucestershire,  Lomb&rdy,  and  other 
places  where  it  b  extensively  practised.  It  is  also  tliought  that  though  the  produce  may 
be  increased,  it  becomes  in  a  few  years  of  so  coarse  a  nature,  mixed  with  rushes  and 
water  plants,  that  cattle  frequently  refuse  to  eat  it^  and  when  they  do,  their  appearance 
proclaims  that  it  is  far  from  being  of  a  nutritious  quality.  (Rutland  Report,  p.  114.) 
But  this  objection  is  never  applicable  to  meadows  skilfully  made  and  properly  managed ; 
and  whenever  tlie  grasses  ai-e  coarse,  if  intended  for  hay,  tliey  should  be  cut  earlier. 
Rushes  and  water  plants  are  proofs  that  the  meadow  lies  too  flat  and  is  ill  managed. 
(Code.) 

4448.  The  jrrincipal  impediments  to  irrigation  are  the  claims  of  different  individuals  on 
one  stream,  as  millers,  can.il  owners,  &c. ;  the  intennixture  of  property  and  interests ; 
and  the  existence  in  some  coses  of  adverse  leases. 

4449.  The  firtnation.  and  nrrangement  if  surfaces  for  irrigation,  however  simple  in 
principle,  is  in  practice  one  of  the  most  difllicuU  operations  of  agricultural  improvement. 
Whoever,  therefore,  contemplates  extensive  and  intricate  works  of  this  kmd  will  find  it 
desiral)le  to  call  in  tlie  assistance  of  a  professor  and  contractor  of  reputation.  In  Glou- 
cestershire there  are  a  class  of  men  known  as  "  flooders,**  who  have  under  them  m  com- 
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pany  of  men  accustomed  to  every  part  of  the  work,  and  who  accompany  their  chief  to 
execute  works  in  any  part  of  the  country. 

Sect.  II.    Warjnngi  or  the  Improvement  of  Land  by  muddy  Water, 

4450.  Warping  is  a  mode  of  fertilising  lands  by  depositing  a  coat  of  mud  on  their 
surface.  Tliis  may  be  practised  on  the  borders  of  large  rivers  and  estuaries  into  which 
sea  tides  flow,  or  where  floods  are  frequent;  provided,  however,  that  in  dther  case  the 
waters  contain  alluvial  matters  in  a  state  of  suspension.  According  to  the  best  inform- 
ation that  can  be  obtained  (Marshal,  in  R,  Econ,  of  York,,  1788.  Day,  West  Riding  Be- 
port,  p.  171.),  warping  was  first  practised  on  the  banks  of  the  Humber,  by  one  Barker, 
a  small  farmer  at  Rawcliff,  between  173Q  and  1740:  it  was  afterwards  extended  by 
Richard  Jennings,  of  Armin,  near  Howden,  in  1743 ;  but,  till  about  the  year  1753,  it 
was  not  attempted  by  any  other  person.  It  was  first  brought  into  notice  by  Marshal, 
in  1788,  and  subsequently  in  the  Report  of  the  West  Riding  of  Yorkshire,  and  is  now 
practised  by  various  proprietors  and  fiarmers  on  the  Humber,  the  Trent,  and  other  rivers. 
It  has  been  long  practised  in  Italy  in  a  manner  something  different  fixmi  that  employed 
in  this  country.     It  may  be  considered  as  of  Egyptian  origin. 

4451.  The  theory  of  warping  is  thus  given  by  Arthur  Young :  — 

4453.  TAtf  water  qfthe  tides  that  come  up  the  Trent,  due.  Dun,  and  other  rlveri  which  empty  them- 
selves into  the  great  ettuary  of  the  Humber,  i«  muddy  to  an  excess ;  insomuch  that  in  summer,  if  a 
cylindrical  glass,  twelve  or  fifteen  inches  long,  be  filled  with  them,  it  will  presently  deposit  an  inch,  and 
sometimes  more,  of  what  is  called  warn  Where  this  warp  comes  flrom  is  a  dispute :  the  Humber,  at  its 
mouth,  is  clear  water  :  and  no  floods  in  the  countries  washed  by  the  warp  rivers  bring  it,  but,  on  the  con- 
trary,  do  much  mischief  bv  spoiling  the  warp.  In  the  very  driest  seasons  and  longest  droughts,  it  is  bnt 
and  most  plentiful.  The  improvement  is  perfectly  simple,  and  consists  in  nothing  more  than  letting  in 
the  tide  at  high  water,  to  deposit  the  warp,  and  permitting  it  to  run  off  again  as  the  tide  fiills :  this  is  the 
^m  and  eflfect :  but  to  render  it  efficacious,  the  water  must  l>e  at  command,  to  keep  it  out  and  let  it  in  at 
pleasure ;  so  that  there  must  not  only  be  a  cut  or  canal  made  to  Join  the  river,  but  a  sluice  at  the  mouth 
to  open  or  shut,  as  wanted :  and,  that  the  water  may  be  of  a  proper  depth  on  the  land  to  be  warped,  and 
also  prevented  Arom  flowing  over  contiguous  lands,  whether  cultivated  or  not,  banlcs  are  raised  around  the 
Adds  to  be  warped,  fh>m  three  or  four  to  six  or  seven  feet  high,  according  to  circumstancesi  Thus,  if  the 
tract  be  large,  the  canal  which  takes  the  water,  and  which,  as  in  irrigation,  might  be  called  the  grand 
carrier,  may  be  made  several  miles  long :  it  has  been  tried  as  far  as  four,  so  as  to  waip  the  lands  on  each 
dde  the  whole  way,  and  lateral  cuts  made  in  any  direction  for  the  same  purpose ;  observing,  however, 
that  the  efibct  lessens  as  you  recede  from  the  river ;  that  is,  it  demands  longer  time  to  deposit  warp  enough 
for  producing  beneflt 

4453.  The  effect  of  warping  is  very  different  finom  that  of  irrigation  :  for  it  is  not  the 
water  that  works  the  effect,  but  the  mud ;  so  that  in  floods  and  in  winter  the  business 
ceases ;  and  it  is  not  the  object  to  manure  the  soil,  but  to  create  it.  The  nature  of  the 
land  intended  to  be  warped  is  not  of  the  smallest  consequence :  bog,  clay,  sand,  and 
peat,  are  alike  eligible ;  as  the  warp  raises  it  in  one  summer  from  six  to  sixteen  inches 
thick,  and  in  the  hollows  or  low  places,  two,  three,  or  four  feet,  so  as  to  leave  the  whole 
4[>iece  level.  Thus  a  soil  of  any  depth  you  please  is  formed,  which  consists  of  mud  of  a 
vast  fertility,  though  containing  not  much  besides  sand  and  gravel. 

4454.  The  method  of  executing  the  work  is  described  in  the  following  manner  by  Lord 
Hawke,  in  Tlie  Agricultural  Survey  of  the  West  Riding  of  Yorkshire:  — 

4455.  7^c  toMf  to  6ft£ra»7iril  must  be  banked  round  against  the  river.  The  banks  are  made  of  the  earth 
taken  on  the  spot  from  the  land :  they  must  slope  six  feet  j  that  is,  three  feet  on  each  side  of  the  top  or 
crown  of  the  bank,  for  every  foot  perpendicular  of  rise :  their  top  or  crown  is  broader  or  narrower,  accord, 
ing  to  the  impetuosity  of  the  tide,  and  the  weight  and  ouantity  of  water ;  and  it  extends  from  two  fecC  to 


twelve :  their  height  is  regulated  by  the  height  to  which  the  spring  tides  flow,  so  as  to  exclude  or  let  them 
in  at  pleasure.  In  these  banks,  there  are  more  or  fewer  openings,  according  to  the  size  of  the  ground  to 
be  warped,  and  to  the  choice  of  the  occupier ;  but  in  general  they  have  only  two  sluices ;  one  called  the 


floodgate,  to  admit,  the  other,  called  the  clough,  to  let  off,  the  water  gently :  these  are  enough  for  ten  or 
fifteen  acres.  When  the  spring  tide  begins  to  ebb,  the  floodgate  is  opened  to  admit  the  tide,  the  clough 
having  been  previously  shut  bv  the  weight  of  the  water  brought  up  the  river  by  the  flow  of  the  tide  As 
the  tide  ebbs  down  the  river,  the  weight  or  pressure  of  water  being  taken  from  the  outside  of  the  clough 
next  the  river,  the  tide  water  that  has  been  previously  admitted  by  the  floodgate  opens  the  clough  again, 
and  discharges  itself  slowly  but  completely  through  it  The  doughs  are  walled  on  each  side,  and  so  con. 
structed  as  to  let  the  water  run  off,  between  Uie  ebb  of  the  tide  admitted  and  the  flow  of  the  next ;  and 
to  this  point  particular  attention  is  paid.  The  floodgates  are  placed  so  high  as  only  to  let  in  the  qiring 
tides  when  opened :  they  are  placed  above  the  level  of  the  common  tides.  Willows  are  also  occasionally 
planted  on  the  front  of  the  banks,  to  break  the  force  of  the  tides,  and  defend  the  banks  by  ndsing  the  front 
of  them  with  warp  thus  collected  and  accumulated ;  but  these  willows  must  never  be  planted  on  the  baaka^ 
as  they  would  destroy  them  by  giving  the  winds  power  to  shake  them. 

4456.  The  season  for  warping  begins  in  the  month  of  July,  and  continues  during  the 
summer ;  and  as  tliis  sort  of  business  can  only  be  performed  at  that  season,  every  occasion 
of  having  it  executed  should  be  embraced,  by  having  the  work  in  perfect  repair,  that 
every  tide  may  be  made  to  produce  its  full  effect.  With  regard  to  the  advantage  of  doing 
this  work  in  the  summer  months,  it  may  be  remarked  that  at  these  times  the  lands  not 
only  become  the  soonest  dry,  a  circumstance  which  must  always  fully  take  place  before 
the  process  of  cultivation  can  be  carried  on ;  but  the  tides  are  less  mixed  with  fresh  water, 
in  which  condition  they  are  constantly  found  U»3  most  effectual 

4457.  27i£  experue  of  this  mode  of  improving  lands  must  differ  much  in  different  cases, 
according  as  the  circumstances  of  situation  and  distance  vary ;  but  it  can  seldom  exceed 
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12/.  or  15^  the  acre,  according  to  Toung,  and  in  most  instances  it  must  be  greatlj  below 
such  estimates. 

4458.  Tkai  no  estimate  can  be  made  without  viewing  the  titmaiion  qf  the  land*  to  he  toarped,  and  the 
coune  snd  distance  it  will  be  neccMsry  to  camr  the  warp  to  such  lands,  is  remarked  by  Day^ln  the  Agri- 
ettltural  Survey  of  the  same  district  Ist.  The  situation  of  the  lands  mustbeconddered :  Sd,  The  quantity 
of  land  the  same  drains  and  doughs  will  be  sufficient  to  »aip ;  Sd,  The  expense  of  building  the  doughs, 
cutting  the  drains,  embanking  the  lands,  &c.  An  estimate  of  these  expenses  being  made,  it  will  then  be 
necessary  to  know  the  number  of  acres  such  doughs  and  drains  will  warp,  before  any  estimate  can  be 
made ;  as  the  greater  the  quantitjr  of  land  the  same  doughs  and  drains  will  warp,  the  lishter  the  expense 
will  be  per  acre.  In  Day's  opinion,  there  is  a  great  deal  of  land  in  the  country  capable  of  being  warped 
at  so  small  an  expense  as  fVom  U,  to  Bl.  per  acre,  which  is  nothing  in  comparison  to  the  advantages  which 
arise  flnom  it  He  has  known  land  raised  in  value  by  warping,  ttom  51.  to  upwards  of  WL  and  SOL  per 
acre  The  greatest  advantages  arise  upon  the  worst  land,  and  the  more  porous  the  S4^  the  better,  as  the 
wet  Alters  through,  and  it  sooner  becomes  fit  for  use  The  advantues  of  warping  are  very  great ;  as, 
after  lands  have  own  properly  warped,  they  are  so  enriched  thereby  that  they  will  bring  rery  large  crops 
for  several  years  afterwards  without  any  manure:  and,  when  it  is  necessary,  the  lands  mignt  be  warped 
again,  at  a  very  trifling  expense,  by  opening  the  old  drains,  and  would  bring  crops  in  succession  for  many 
yearL  with  very  little  or  no  tillage  at  all,  if  the  lands  were  kei>t  ft-ee  ft'om  quiclc  grass  and  other  weeds, 
which  must  be  the  case  in  all  properly  managed  lands ;  besides,  the  drains  which  are  made  for  the  pur. 
pose  of  warping  are  the  best  drains  that  can  be  constructed  for  draining  the  lands  at  the  time  they  are  not 
used  for  warping,  which  is  another  very  great  advantage  in  low  lands. 

4459.  TTie  best  mode  of  cultmai'mg  new^warjied  land  must  depend  principally  on  the 
nature  of  the  warp  and  of  the  subsoU.  In  the  Code  <f  Agriculture  it  is  recommended  to 
sow  it  with  clover,  and  to  let  it  lie  under  that  cr6p  for  two  years,  in  order  that  it  may  be 
brought  into  a  state  fit  for  com.  Even  though  fallowed,  it  does  not  answer  to  sow  land 
with  wheat  immediately  after  it  is  warped ;  but  after  white  or  red  clover  for  two  years, 
a  good  crop  of  wheat  may  generally  be  relied  on.  Nor  is  it  proper,  when  land  is  warped, 
to  plant  it  with  potatoes,  or  to  sow  it  with  flax,  being  at  first  of  too  cold  a  nature ;  though, 
if  tiie  land  be  not  too  strong  for  potatoes,  these  crops  may  answer,  after  it  has  been  for 
two  or  three  years  in  cultivation.  In  the  quality  of  warped  land,  there  are  most  essential 
diflTerences ;  some  will  be  very  strong,  and  in  the  same  field  some  will  be  very  friable. 
The  land  nearest  tlie  drain  is  in  general  the  lightest,  owing  to  the  quantity  of  sand  that 
is  deposited  as  soon  as  the  water  enters  the  field :  the  land  farthest  from  the  drain  is  in 
general  the  best.  The  produce  of  warped  land  varies  much,  but  in  general  it  may  be 
stated  as  abundant.    {CodeyS\5.) 

SuBsxcT.  1 .  Irrigation  of  Arable  LandSf  and  Subterraneota  Irrigation, 

4460.  The  irrigatio7i  of  arable  lands  is  universal  in  warm  countries,  and  even  in  the 
south  of  France  and  Italy.  The  land  is  laid  into  narrow  beds,  between  which  the 
water  is  introduced  in  furrows  during  the  growth  of  the  crop,  and  absorbed  by  the  soil. 
In  other  cases  the  crop  is  grown  in  drills,  and  the  water  introduced  in  the  furrow  be^ 
tween  each  row.  In  this  mode  of  irrigation  no  collecting  drains  are  required,  as  the 
whole  of  the  water  laid  on  is  absorbed  by  the  soil.  The  principal  expense  of  the  opera^ 
tion  is  that  of  preparing  the  lands  by  throwing  the  surface  into  a  proper  level  or  levels. 
The  main  or  carrier  is  conducted  to  the  higher  part  of  the  field,  and  the  rest  is  easy. 
A  particular  description  of  the  practice,  as  carried  on  in  Tuscany,  is  given  by  Sigismondi. 
{Agr-  de  la  Totcane»)  Some  account  also  of  the  practice  in  Italy  and  the  East  Indies 
will  be  found  in  our  outline  of  the  agriculture  of  these  countries.  (267  and  921.)  In 
the  General  Report  of  Scotland,  vol.  iii.  p.  361 .  it  is  stated,  that  a  field  of  waste  land,  which 
had  been  flooaed  during  winter  with  stagnant  water,  was  thus,  without  manure,  rendered 
capable  of  yielding  a  good  crop  of  oats ;  but  this  is  more  of  the  nature  of  warping  than 
of  that  description  of  irrigation  which  is  practised  in  warm  countries  on  arable  lands, 
during  the  growth  of  the  crop. 

4461.  Subterraneous  irrigation  appears  to  have  been  first  practised  in  Lombardy,  and 
first  treated  of  by  Professor  Tbouin.  {Annates  du  Musde,  &c)  It  consists  in  saturating 
a  soil  with  water  from  below,  instead  of  from  the  surface,  and  is  effected  by  surround- 
ing a  piece  of  ground  by  an  open  drain  or  main,  and  intersecting  it  by  covered 
driuns  communicating  with  this  main.  If  the  field  is  on  a  level,  as  in  most  cases  where 
the  practice  is  adopted  in  Lombardy,  nothing  is  more  necessary  than  to  fill  the  main,  and 
keep  it  full  till  the  lands  have  been  suflSdently  soaked ;  but  if  it  lies  on  a  slope,  then  the 
lower  ends  of  the  drains  must  be  closely  stopped,  and  the  water  admitted  only  into  the 
main  on  the  upper  side :  this  main  must  be  kept  full  till  the  land  is  soaked,  when  the 
mouths  of  the  lower  drains  may  be  opened  to  carry  off  the  superfluous  water.  The 
practice  is  applicable  either  to  pasture  or  arable  lands. 

4462.  In  Britain,  subterraneous  irrigation  has  been  applied  in  a  veiy  simple  manner 
to  drained  bogs  and  morasses,  and  to  fen  lands.  All  that  is  necessary  is  to  build  a 
sliuce  in  the  lower  part  of  the  main  drain  where  it  quits  the  drained  grounds,  and  in 
dry  weather  to  shut  down  this  sluice,  so  as  to  dam  up  the  water  and  throw  it  back  into 
all  the  minor  open  drains,  and  also  into  the  covered  drains.  This  plan  has  been  adopted 
vrith  success,  first,  as  we  believe,  by  Smith,  of  Swineridge  Muir,  in  Ayrshire,  and  subse- 
quently by  Johnston,  in  the  case  of  several  bog  drainages  executed  by  him  In  Scotland. 
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It  is  also  practised  in  Lincolnshire,  whero  it  was  introduced  by  the  advice  of  the  late 
engineer  Rennie,  after  the  completion  of  a  public  drainage  at  Boston. 

Sect.  III.     Artificial  Meanx  of  Procuring  Water  fir  the  Use  of  Live  Stock. 

^  4463.  Water  is  supplied  by  naUtre  in  most  parts  of  the  British  itles,  and  retained  with 
L'ttle  art  both  at  farmeries  and  in  fields.  There  are  exceptions,  however,  in  different 
districts,  and  especially  in  chalky  soils,  gravels,  and  some  upland  clays.  In  these  i 
water  is  procured  for  cattle  by  some  of  the  following  means :  —  By  conducting  a  sti 
from  a  distant  source,  as  in  a  work  of  irrigation  ;  by  collecting  rain-water  from  roads, 
ditches,  or  sloping  surfaces,  in  artificial  ponds,  or  reservoirs ;  by  collecting  it  from  the 
roofs  of  buildings,  and  preserving  it  in  covered  cisterns ;  by  sinking  a  well,  or  a  pipe, 
either  in  the  field  or  the  farm-yard ;  and  by  artificial  springs. 

4464.  An  artificial  stream  will  in  most  ca.ses  be  found  too  expensive  an  operation  to 
be  undertaken  for  the  supply  of  drinking-water  for  live  stock  ;  but  this  purpose  may 
frequently  be  combined  with  that  of  watering  lands  or  driving  machinery.  In  the 
North  Riding  of  Yorkshire,  there  is  a  tract  extending  for  many  miles  entirely  destitute 
of  water,  except  what  fiows  along  the  bottoms  of  the  deep  valleys  by  which  it  is  in- 
tersected ;  and  little  relief  could  consequently  be  afforded,  by  streams  thus  distantly  and 
inconveniently  situated,  to  the  inhabitants  of  the  uplands,  or  their  cattle.  About  the 
year  1 770,  a  person  of  the  name  of  Ford  devised  the  means  of  watering  this  district, 
by  means  of  rills  brought  from  the  springs  that  break  out  at  the  foot  of  the  still  loftier 
moorland  hills  that  run  parallel  to,  and  to  the  north  of,  this  tract,  in  some  instances  at 
the  distance  of  about  ten  miles.  Tlie  springs  he  collected  into  one  channel,  which  he 
carried,  in  a  winding  direction,  about  the  intervening  space,  according  to  its  levd,  and 
along  the  sides  of  the  valleys,  until  he  gained  the  summit  of  the  arid  country  which  he 
wished  to  supply  with  water ;  and  when  this  was  accomplished,  tlie  water  was  easily 
conveyed  to  the  places  desired,  and  also  to  the  ponds  in  all  the  fields,  over  a  considerable 
tract  of  ground. 

4465.  Collecting  rain-water  from  roads,  ^'c  in  ponds  or  drinking  pools.  Formerly,  it 
is  probable,  something  of  tliis  art  was  practised  throughout  the  kingdom  :  most  villages, 
and  many  old  farmsteads,  have  drinking  pools  for  stock,  which  appear  to  have  been 
formed  or  assisted  by  art.  In  strong-land  grazing  districts,  pits  have  evidently  been 
dug,  to  catch  the  rain-water  fortuitously  collected  by  furrows  and  ditches,  or  by  land- 
springs.  On  the  chalk  hills  of  the  southern  counties,  the  art  has  been  long  esta^ 
blished,  and  continued  down  to  the  present  time. 

4466.  An  improved  practice  was  introduced  on  the  wolds  or  chalk  hills  of  Yorkshire  by  Robert  Gardner, 
of  Ktlham,  which  gained  an  establishment  towards  the  end  of  the  last  centurv,  and  has  spread  rapidly 
over  the  adjacent  heights,  with  great  profit  to  the  country.  In  every  dry.land  situation,  it  may  be 
practised  with  high  advantage  to  an  estate,  and  is  well  entitled  to  attention. 

4467.  Tke  mode  qf  constructing  these  coUecting  ponds  is  described  in  The  Annals  qf  AgricuUvre  (voL  vi.), 
and  illustrated  by  a  section.  0?^.  68a)    The  ground  plan  is  circular,  and  generally  forty  or  fifty  feet  in 

^„Q  diameter,  and  the  excavation  is  not  made 

^o°  deeper  in  the  centre  than  five  feet    This 

excavation  being  cleared  out,  a  layer  of 
clay  (a,  6,  <:)  sufficiently  moistened,  is  to 
be  caref\illy  beaten  and  trod  down  into  a 
compact  and  solid  body  of  about  the 
thickness  of  a  foot  Upon  this  a  layer  of 
quicklime,  of  one  inch  or  upwards  in 
thickness,  is  finely  and  uniformly  spread.  Next  is  another  layer  of  clay  of  about  one  foot  in  thickness  (d), 
which  is  to  be  trodden  and  rammed  down  as  the  former.  Upon  this  are  spread  stones  or  coarse  gravel 
(«),  of  such  thickness  as  may  prevent  the  uond  receiving  any  injury  from  the  treading  of  cattle,  which 
would  otherwise  break  through  the  body  of  the  clav  and  lime,  and  by  so  doing  let  out  the  water.  After 
this,  the  pond  will  remain  five  feet  deep  and  forty-five  feet  in  diameter ;  the  sice  they  are  usually  mada 

4468.  Bnck-clau  is  by  no  means  required  for  the  ponds;  any  earth  sufficiently  tenacious  to  bear 
beating  into  a  scud  compact  body,  though  not  approaching  to  a  pure  clay,  will  answer  the  puzpoae  very 
well. 

4469.  Theprtferable  sitaaHon  to  make  the  pond  is  a  little  valley,  or  at  the  bottom  of  a  dedivlty,  or 
near  a  high  road,  in  which  situation  a  stream  of  water  may  be  brought  into  it  after  sudden  showers  or 
thaws,  the  object  bein^  to  get  it  filled  as  soon  as  possible  after  it  is  made,  that  the  sun  and  winds  may  not 
crack  the  clay.  If  it  u  not  likely  to  be  filled  soon,  some  straw  or  litter  must  be  spread  over  it;  but  in 
general,  after  it  is  once  filled,  the  rains  that  fall  in  the  course  of  the  year  will  keep  it  AiU,  no  water  being 
lost  otherwise  than  by  evaporation  and  the  consumption  of  cattle. 

4470.  The  whole  excellence  <tf  the  ixmd  depends  upon  the  lime :  care  must  be  taken  to  spread  it  regularly 
and  uniformly  over  the  surface  of  the  lower  bed  of  clay.  It  is  well  known  that  ponds  made  of  clay  alone, 
however  good  its  quality,  and  whatever  care  may  be  bestowed  in  the  Acecution,  will  ftequently  not  hold 
water :  these,  with  the  above  precautions,  rarely  fail  By  what  means  the  lime  prevents  the  loss  of  water 
is  not  exactly  known :  one  of  these  two  is  probably  the  cause :  either  the  lime  sets  like  terrace  into  a 
body  impervious  to  water ;  or  its  causticitv  prevents  the  worms  in  dry  weather  from  penetrating  through 
the  clay  in  search  of  the  water :  certain,  however,  it  is,  that,  with  lime  thus  applied,  ponds  may  be  maide 
in  sand,  however  poroua,  or  on  rocks,  however  open,  in  neither  of  which  situations  are  they  to  be  depended 
upon  when  made  with  clay  alone.  On  this  mode  of  making  ponds  for  the  use  of  live  stock,  there  are 
several  circumstances  of  the  process  more  fiillv  detailed  in  T/te  Rural  Economy  qf  Yorkshire. 

4471.  In  constructing  ponds  in  loatny  toilSf  all  that  is  necessary  is  to  coat  the  bottom  over  with  clay  or 
loam  to  the  depth  of  eighteen  inches  or  two  feet,  and  then  to  puddle  or  work  this  well  with  water  tfll  it 
becomes  a  homogeneous  layer  impenetrable  to  that  element  If  clay  or  loamy  earth  cannot  be  obtained, 
any  earth  not  very  much  inclined  to  sand  may  be  substituted,  but  it  will  require  more  labour  in  puddling. 
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On  clayey  soils  very  Uttle  more  b  neccManr  than  nnoothlng  the  turtace  of  the  excaration.  and  nerhani 
watering  it  and  beating  it  to  a  Bmooth  surface  with  rammers.  Tl)e  pond  being  now  formed,  the  next 
operation  IS  to  coat  it  over  with  coarse  gravel  to  the  depth  of  at  least  eighteen  inches  :  or,  wliat  is  ore. 
ferdble,  chalJt  and  flinU  with  gravel ;  or,  best  of  all,  to  causeway  or  pave  It     It  is  also  very  desirable 

__^— -  ^_^  to  pave  or  gravel  the  sur. 

^r^       ^^         face  for  the  breadth  of  at 

x*r— -o., i.T^i*?=r       pond,  in  order  to  prevent 
5      the  cattle  from  poaching  it 
d^-^-.  when  they  come  to  drink. 

4472.  Oh  ciayty  tmh  an 
economical  fnotie  qf /orm- 
fng  ponds  is  oAen  adopted, 
where  gravel  or  stone  for 
pving  is  scarce.  It  consists 
In  employing  the  horseshoe 
fonn  as  the  ground  plan  of 
the  excavation,  and  cutting 
all  the  sides  steep,  or  at  an 
angle  of  45  or  iiU  degrees, 
except  the  part  answering 
to  the  heel  of  the  shoe  ^Jig. 
689  rt},  which  is  well  gravil- 
lc<l  or  paved,  as  the  only  en- 
trance  tor  the  cattle  The  ex- 
cavated  earth  serves  to  raise 
the  high  side  of  the  pond  (A), 
which  is  generally  guarded 
bv  a  fence,  or  a  few  trees. 
The  disadvantage  of  such 
ponds  is,  that  one  is  re- 
quired for  every  field,  or  at 
— *^  ■  —  -  leant  for  every  two  fields; 

whereas  a  pond  sloped  on  all  sides  may  lupply  four  fleWs,  or  even  a  greater  number.  {Jig.  690.) 
4473.  The  Cioucestcrthire  pondi  are  made  either  of  a  square  or  a  circular  shape,  and  generally  so  situ, 
ated  as  to  fiirnish  a  supply  to  four  fields.  (^.  GUU.)  Three  layers 
of  cla3%  free  from  the  smallest  stone  or  gravel,  are  so  worketl  in 
as  to  form  an  impenetrable  cement.  The  whole  is  afterwards 
covered  with  sand,  and  finished  with  pavement  {GUmcfsterskfre 
Repot  t,  p.  31.) 
4474.  Ther 


til^i 


tr  Derby$hire  artificial  mccrt^  or  cattle  ponds,  are  made 

in  their  dry  rocky  f»a8ture»,  with  great  success.    Having  selected 

a  low  situation  for  the  purpose,  they  form  an  excavation  ten  or 

twenty  yards  across,  and  spread  over  the  whole  a  layer,  about  five 

inches  thick,  of  reAise  ulaked  lime  and  coal  cinders;  then  they 

spread,  trample,  and  ram  down  a  stratum  of  well  tempered  clay. 

about  four  inclic«  thick ;  and  upon  this  they  spread  a  second  bed 

of  clay,  in  a  eimilitr  manner,  of  the  same  thickness;  the  whole 

of  the  bottom  and  etigcs  of  the  meer  is  then  paved  with  nibble 

stones  :  and  small  rubble  stones,  several  inches  thick,  are  spread 

upon  the  pavement    {Derbyshire  Report^  vol.  I.  p.  494.) 

-    '  4475.   The  tifuatiou  tjjield  fHmdt,  where  practicable,  should  be 

at  the  interaction  of  fbnces,  so  that  one  may  serve  as  many  fields 

as  possible    This,  however,  cannot  be  the  best  situation  in  every  case,  because  it  mav  happen  that  water 

cannot  there  be  collected.     At  the  same  time  a  low  situation  is  not  always  desirable,  because  it  may  be  so 

circumstanced  that  too  much  dirty  water  may  run  into  it  during  rains. 

447C.  Ti^ees  are  frequently  planted  round  ponds,  and  with  seeming  propriety,  as  their  eff\jct  is  beautiAal, 
and  they  shade  the  water  from  the  direct  influence  of  the  sun  during  summer  ;  but  in  autumn  their  leaves 
certainly  tend  to  render  the  water  impure  for  a  time.  As  most  leaves  are  of  an  astringent  quality,  perhaps 
there  may  be  no  injury  sustained  by  cattle  fVom  drinking  such  water  at  first ;  but  atter  some  time  the 
leaves  begin  to  decay,  and  occasion  a  sort  of  fermentation,  which,  till  it  subsides  in  the  beginning  of  frosty 
weather,  renders  the  water  somewhat  unhealthy  and  very  unsightly.  Leaves  therefore  ought  to  be  drawn 
off  with  long  open  rakes  as  they  fall  from  the  trees. 

4477.  H'ellSf  where  no  better  method  of  procuring  water  can  be  devised,  may  be  re- 
sorted to,  both  for  fields  and  farmeries ;  but  the  great  objection  to  them  is  the  labour 
required  to  pump  up  or  otherwise  raise  the  water,  and  the  consequent  risk  of  neglect. 
Before  proceeding  to  dig  a  well,  it  ought  first  to  be  detennined  on  whether  a  mere 
reservoir  for  the  water  which  oozes  out  of  the  surface  soil  is  desired  or  obtainable,  or  a 
perpetual  spring.  If  the  former  is  the  object  in  view,  a  depth  of  fiflcen  or  twenty  feet 
may  probably  suffice,  though  this  cannot  be  expected  to  aflbrd  a  constant  supply,  unless 
a  watery  vein  or  spring  is  hit  on :  if  the  latter,  the  depth  may  be  very  various,  there  being 
instances  of  300  and  500  feet  having  been  cut  through  l)efore  a  permanent  supply  of  water 
was  found.     {Middlesex,  Surrey,  and  Hampt/tire  Reports. ) 

4478.  The  art  qf  vaelLdiggins  is  generally  carried  on  by  persons  who  devote  themselves  exclusively  to 
that  department  The  site  being  fixed  on,  the  ground-plan  is  a  circle,  generally  of  not  more  than  six  or 
eight  feet  in  diameter :  the  digger  then  works  down  by  means  of  a  small  short-handled  spade,  and  a  small 
implement  of  the  pick-axe  kind ;  the  earthy  mnterials  being  drawn  up  in  buckeU  by  the  hand  or  a  wind- 
lass, fixed  over  the  opening  for  the  purpose.  Where  persons  conversant  with  this  sort  of  business  are 
employed,  they  usually  manage  the  whole  of  the  work,  bricking  round  the  sides  with  great  facility  and 
readiness ;  but  in  other  cases  it  will  be  necessary  to  have  a  bricklayer  to  execute  this  part  of  the  business. 

4479.  SiUrininr.  There  are  two  methods  of  building  the  stone  or  brick  within  the  well,  which  is  called 
thesteining.  fn  one  of  these  a  circular  ring  is  formed,  of  the  same  di.Hmeter  as  the  intended  well:  and 
the  timber  of  which  it  is  composed  is  of  the  size  of  the  brick.courses  with  which  the  well  is  to  be  lined. 
The  lower  edge  of  this  circle  is  made  sharp,  and  shod  with  iron,  so  that  it  has  a  tendency  to  cut  into  the 
around ;  this  circular  curb  is  placed  flat  upon  the  ground,  and  the  bricks  are  built  upon  it  to  a  considerable 
height,  like  a  circular  wall    The  well.digger  geU  within  this  circle,  and  digs  away  the  earth  at  the 


bottom ;  the  weight  of  the  wall  then  forces  the  kirb  and  the  brickwork  with  which  it  is  loaded  tod 

into  the  earth,  and  as  fast  as  the  earth  is  removed  it  links  deeper,  the  circular  brick  wall  being  increased 

or  raised  at  top  as  ftist  as  it  sinks  down ;  but  when  it  gets  very  deep,  it  will  sink  no  longer,  particularly  if 
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it  puies  through  soft  ftrata ;  in  this  case,  a  second  kiib  oTa  muUer  tise  Is  sometimes  begun  within  the 
first  When  a  kirb  will  not  sink  ttom  the  softness  of  the  strata,  or  when  it  is  required  to  stop  out  water, 
the  bricks  or  stones  must  be  laid  one  by  one  at  the  Ixyttom  of  the  work,  taking  care  that  the  work  is  not 
left  unsupported  in  such  a  manner  as  to  let  the  bricks  fall  as  they  are  laid :  this  is  called  under-pinning. 

4480.  NoMiaus  air.  Well-diggers  experience  sometimes  great  diflBculty  fttmi  a  noxious  air  which  flUs 
the  weU,  and  suflR)cates  them  if  they  breathe  it  The  usual  mode  of  clearing  wells  of  noxious  air  is,  by 
means  of  a  large  pair  of  bellows,  and  a  long  leathern  pipe,  which  is  hung  down  into  the  well  to  the  bottom 
and  fresh  air  forced  down  by  working  the  bellows. 

4481.  The  uteqfthc  auger  is  common  in  well-digging,  both  in  ascertaining  before  commencement  the 
nature  of  the  strata  to  be  dug  into,  and  also  in  course  of  digging  for  the  same  purpose ;  and  tiecause,  by 
lx>ring  in  the  bottom  of  a  well  to  a  considerable  depth,  the  spring  b  sometimes  hit  upon,  and  digging  ren- 
dered  no  longer  necessary. 

448SL  Tike  me  qfthe  borer  alone  may  procure  an  adequate  tntpply  iff  water  in  particular  situations.  This 
mode  appears  to  have  been  long  resorted  to  in  this  and  other  countries.  From  what  we  have  already 
stated  as  to  the  disposition  of  strata,  the  conditions  requisite  for  its  success  will  be  readily  conceived ; 
via.  watery  strata  connected  with  others  on  a  higher  level :  the  pressure  of  the  water  contained  in  the 
higher  parts  of  such  strata  on  that  in  the  lower  will  readily  force  up  the  latter  through  any  orifice,  how. 
ever  small.  All  that  is  necessary,  therefore,  is  to  bore  down  to  the  stratum  containing  the  water,  and, 
having  completed  the  bore,  to  insert  a  pipe,  which  may  either  be  left  to  overflow  into  a  cistern,  or  it  may 
terminate  in  a  pump.  In  many  cases,  water  may  be  found  in  this  way,  and  yet  not  in  sufllcient  quantity 
and  force  to  rise  to  the  surface;  in  such  cases  a  well  may  be  sunk  to  a  certain  depth,  and  the  auger-bole 
made,  and  the  pipe  inserted  in  it  in  the  bottom  of  the  weU.  From  the  bottom  it  may  be  pumped  up  to 
the  surface  by  any  of  the  usual  mode& 

4483.  A*  an  example  qf  well-digging  combined  with  boring^  we  give  that  of  a  well  dug  at  a  brewery  at 
Chelsea,  Middlesex,  in  1793^  The  situation  was  within  20  or  30  feet  of  the  edge  of  the  Thames,  and  the 
depth  394  feet,  mostly  through  a  blue  clay  or  mari.  At  the  depth  of  nearly  fifty  feet  a  quantity  of  loose 
coal,  twelve  inches  in  thickness,  was  discovered :  and  a  little  sand  and  gravel  was  found  about  the  same 
depth.  The  welUdigger  usually  bored  about  ten,  fifteen,  or  twenty  feet  at  a  time  lower  than  his  work  as 
he  went  on ;  and  onthe  last  boring,  when  the  roid  was  about  fifteen  feet  below  the  bottom  of  the  well,  the 
man  felt,  as  the  first  signal  of  water,  a  rolling  motion,  something  like  the  gentle  motion  of  a  coach  passing 
over  pavement:  upon  his  continuing  to  bore,  the  water  presently  pushed  its  way  by  the  side  of  the  auger 
with  great  force,  scarcely  allowing  him  time  to  withdraw  the  borer,  put  that  and  his  other  tools  into  the 
bucket,  and  be  drawn  up  to  the  top  of  the  well   The  water  soon  rose  to  the  height  of  two  hundred  feet. 

4484.  In  a  case  which  occurred  m  digging  a  well  at  Dr.  Danidn*s,  near  Derby,  the  water  rose  so  much 
higher  than  the  surface  of  the  ground,  ua^  by  confinhng  it  in  a  tube,  he  raised  it  to  the  upper  part  of  the 
house.  iBees*s  Cycloptedia,  art  Welit  and  Derbyshire  Rep.) 

4485.  The  ^rocets  of  boring  the  earth  for  spring  water  has  of  late  been  practised,  with 
great  success,  in  various  parts  of  England,  chiefly  by  a  person  named  Goode,  of  Hunt- 
ingdon. In  the  neighbourhood  of  London,  many  fountains  of  pure  spring-water  have 
lately  been  obtained  by  these  means.  We  may  pajlicularly  name  those  at  Tottenham, 
Middlesex,  and  Mitcham,  Surrey,  both  of  which  afford  a  continuous  and  abundant  flow 
of  water,  at  one  time  equal  to  about  eight  gallons  per  minute,  but  now  reduced  to  a  much 
smaller  quantity,  in  consequence  of  the  great  nuinber  of  holes  that  have  been  bored  into 
the  supplying  strata. 


44SC,  Th^operatimqf  boring Jor 


UIg.  mi.)  ti  tliui  ptttotmtd :  —The  situation  of  the  intended  well 
being  determined  on,  a  circular  hole  is 
generally  dug  in  the  ground,  about  six 
or  eight  feet  deep,  and  five  or  six  feet 
wide.    In  the  centre  of  this  hole,  the 
boring  is  carried  on  by  two  workmen, 
assisted  bv  a  labourer  above.  0^.  €9L) 
The  implements  used  may  either  be 
those  of  Ooode,  already  described 
is  S507.)  as  the  be«t,  or  any  other  in- 
struments  in  repute.     Fot  variety's 
sake,  we  shall  here  describe  the  pro. 
cess  by  the  instruments  formerly  in 
most  general   use    about   London. 
The  handle  {Jig.G9l.a)  having  a  few 
male  screw  in  the  bottom  of  its  iron 
shank,  a  wooden  bar  or  rail  paasinc 
through  the  socket  of  the  shank,  and 
a  ring  at  top^  is  the  general  agent,  to 
w  which  all  the  boring  implements  are 
C  to   be   attached.      A    cliisel  (b)   ia 
^  first  employed,  and  connected  to  this 
handle  by  its  screw  at  top.    If  the 
_  ground  is  tolerably  soft,  the  weight 
«  of  the  two  workmen,  bearing  upon 

0  the  cross-bar  and  oocaaiooally  forcing 
^  it  round,  will  soon  cause  the  chisel  to 
^  penetrate;  but  if  the  ground  is  hard 
y  or  strong,  the  workmen  strike  the 
t,  chisel  down  with  repeated  blows,  so 
<,  as  to  pick  their  way,  often  chan^^ 
^  their  situation  by  waUdng  round, 
^  which  breaks  the  stone,  or  other 

hard  substances,  that  may  h^ipen 
^  to  obstruct  its  progresa. 

1  4487.  TheUJHmrtMvery  cm- 


siderabfy  reduced  by  means  of 
an  elastic  wooden  pole  placed 
horixontally  over  the  well,  from  which  a  chain  is  brought  down,  and  attached  to  the 
ring  of  the  handle.  This  pole  is  usually  made  fast  at  one  end  as  a  fulcrum,  by  being 
set  into  a  heap  of  heavy  loose  stones ;  at  the  other  end  the  labourer  gives  it  a  slight  up 
and  down  vibrating  motion,  corresponding  to  the  beating  motion  of  the  workmen  below, 
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bj  which  meuit  the  oliitidty  of  the  pole  in  rinng  lifts  the  handle  and  picker,  and 
thereby  very  coneiderably  diminiahcc  the  labour  of  the  workmen. 

4488.    WIten  the  holt  hat  been  thut  opened  by  a  chisel,  as  far  as  its  length  would 
permit,  the  chisel  u  withdrawn,  and  a  sort  of  cylindrical  auger  (c)  attached  to  the 

handle  (a),  for  the  pur- 
693 
9 


the 


pose  of  drawing  up 
dirt  or  broken 
which  have  been  disturbed 
by  the  chiseL  A  sectioo 
of  this  auger  (d)  shows  the 
•  internal  valve.  The  auger 
being  introduced  into  the 
hole,  and  turned  round  by 
the  workmen,  the  dirt  or 
broken  stones  will  pass 
through  the  aperture  at 
bottom  (shown  at «),  and 
fill  the  cylinder,  which  is 
then  drawn  up,  and  dis- 
charged at  the  top  of  the 
auger,  the  valve  prevent 
tng  its  escape  at  bottom. 

4489.  In  order  topem^ 
trate  deeper  mio  the  ground, 
an  iron  rod  (/)  is  now  to 
be  attached  to  the  chisel 
(6),  by  screwing  on  to  its 
upper  end,  and  the  rod  is 
also  fitftened  to  the  han- 
dle (a),  by  screwing  into 
ito  socket.  The  chisel,  having  thus  become  lengthened  by  the  addition  of  the  rod,  is 
again  introduced  into  the  hole,  and  the  operation  of  picking  or  forcing  it  down  is  car- 
ried on  by  the  workmen  as  before.  When  the  ground  has  been  thus  perforated,  as  £yr 
as  the  chisel  and  its  rod  will  reach,  they  must  be  withdrawn,  in  order  again  to  introduce 
the  auger  (c),  to  collect  and  bring  up  the  rubbish,  which  is  done  by  attaching  it  to  the 
iron  rod,  in  place  of  the  chisel.  Thus,  as  the  hole  becomes  deepened,  other  lengths  of 
iron  rods  are  added,  by  connecting  them  together  (/and  g  when  joined  form  h).  The 
necessity  of  frequently  withdrawing  the  rods  from  the  hole,  in  order  to  collect  the  mud, 
atones,  or  rubbish,  and  the  great  friction  produced  by  the  rubbing  of  the  tools  against 
its  sides,  as  well  as  the  lengths  of  rods  augmentiiMf  in  the  progress  of  the  operation, 
sometimes  to  the  extent  of  several  hundred  feet,  render  it  extremely  inconvenient,  if  not 
impossible,  to  raise  them  by  lumd.  A  tripedal  standard  is  therefore  generally  oonstniotad, 
by  three  scaffolding  poles  tied  together,  over  the  hole  (Jig.  691.),  from  the  centre  ^ 
Hiich  a  wheel  and  axle,  or  a  pav  of  pulley  blocks,  are  suspended,  for  the  purpow  of 
hauling  up  the  rods,  and  from  which  hangs  a  forked  book  (t)-  This  ibiked  book  is  to 
be  brought  down  under  the  shouldcs*,  near  the  top  of  each  rod,  and  made  fast  to  it  by 
passing  a  pin  through  two  Uttle  holes  in  the  claws.  The  rods  are  thus  drawn  up,  about 
seven  feet  at  a  time,  which  is  the  usual  distance  between  each  joint,  and  at  eveiy  haul  a 
fork  {k)  is  laid  horisontally  over  the  hole,  with  the  shoulders  of  the  lower  rod  resting 
between  its  claws,  by  which  means  the  rods  are  prevented  from  sinking  down  into  the 
bole  again,  while  the  upper  length  is  unscrewed  and  removed.  In  attaching  and  de- 
taching these  lengths  of  rod,  a  wrench  (/)  is  employed,  by  which  they  are  turned  round, 
and  the  screws  forced  up  to  their  firm  bearing. 

449a  The  boring  is  sometimes  performed  for  the  first  sixty  or  a  hundred  feet,  by  a 
chisel  of  two  and  a  half  inches  wide,  and  cleared  out  by  a  gouge  of  two  and  a  quuter 
diameter,  and  then  the  hole  is  widened  by  another  tool  (m).  This  is  merely  a  chisel, 
four  inches  wide,  but  with  a  guide  (n)  put  on  at  iu  lower  part,  for  the  purpose  of  keep- 
ing it  in  a  perpendicular  direction  ;  the  lower  part  is  not  intended  to  pick,  but  to  pass 
down  the  hole  previously  made,  while  the  sides  of  the  chisel  operate  in  enlarging  the 
hole  to  four  inches.  The  process,  however,  is  generally  performed  at  one  operation,  by 
a  chisel  four  inches  wide  (6),  and  a  gouge  of  three  inches  and  three  quarters  (c). 

4491.  Placing  and  dMaiang  the  lengths  of  rod  h  done  every  time  that  the  auger  is 
required  to  be  introduced  or  withdrawn ;  ana  it  is  obvious  that  this  must  of  itself  be  ex* 
tremely  troublesome,  independently  of  the  labour  of  boring ;  but  yet  the  operation  pro- 
ceeds, when  no  unpropitious  circumstaAces  attend  it,  with  a  frdUty  almost  incredibla 
SometiiBes,  however,  rocks  intercept  the  way,  which  require  great  labour  to  penetrate 
but  this  is  always  effected  by  pickiAS»  whidi  slowly  pulverises  the  stone.     The  mott 
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unpleasant  circumstanoe  attendant  upon  this  business  is,  the  occasioniil  breaking  of  « 
rod  in  the  hole,  which  sometimes  creates  a  delay  of  many  days,  and  an  incalculably 
labour  in  drawing  up  the  lower  portion. 

4492.  When  t/te  water  is  obtained  in  such  quantities  and  of  such  quality  as  may  be 
required,  the  hole  is  dressed  or  finished  by  passing  down  it  the  diamond  chisel  (o)  :  this 
is  to  make  the  side  smooth  previously  to  putting  in  the .  pipe.  This  chisel  is  attached  to 
rods,  and  to  the  handle,  as  before  described ;  and  in  its  descent  the  workmen  continually 
walk  lound,  by  which  the  hole  is  made  smooth  and  cylindrical.  In  tlie  progress  of  the 
boring,  frequent  veins  of  water  are  passed  through ;  but  as  these  are  smidl  streams,  and 
perhaps  impregnated  with  mineral  substances,  the  operation  is  carried  on  until  an 
aperture  is  made  into  a  main  spring,  which  wUl  flow  up  to  the  surface  of  the  earth. 
This  must,  of  course,  depend  upon  the  level  of  its  source,  which,  if  in  a  neighbouring 
bill,  will  frequently  cause  the  water  to  rise  up  and  produce  a  continued  fountain.  But 
if  the  altitude  of  the  distant  spring  happens  to  be  below  the  level  of  the  surface  of  the 
ground  where  the  boring  is  effected,  it  sometimes  happens  that  a  well  of  considerable 
capacity  b  obliged  to  be  dug  down  to  that  level,  in  order  to  form  a  reservoir,  into  which 
the  water  may  flow,  and  from  which  it  must  be  raised  by  a  pump :  while,  in  the  former 
instance,  a  continued  fountain  may  be  obtained.  Hence,  it  will  always  be  a  matter  of 
doubt,  in  level  countries,  whether  water  can  be  procured  which  would  flow  near  to  or 
over  the  surface :  if  this  cannot  be  effected,  the  process  of  boring  will  be  of  little  or  no 
advantage,  except  as  an  experiment  to  ascertain  the  fact 

4493.  In  order  to  keep  the  strata  pure  and  uncontaminated  with  mineral  ^rings,  the 
hxAe  is  cased  for  a  considerable  depth  with  a  metallic  pipe,  about  a  quarter  of  an  inch 
smaller  than  the  bore.     This  is  generally  made  of  tin  (though  sometimes  of  copper  or 

lead),  in  convenient  lengths  j  and  as  each  length  is  let  down,  it  is  held  by  a 
shoulder  resting  in  a  fork,  whUe  another  length  is  soldered  to  it,  by  which 
means  a  continued  pipe  is  carried  through  the  bore  as  far  as  may  be  fouxKl 
necessary,  to  exclude  land^springs,  and  to  prevent  loose  earth  or  sand  from 
fidlingin  and  choking  the  aperture.     {Newton* s  Journal,  vol.  vi.  p.  146.) 

4494.    The  manner  of  forcing  down  lengths  of  cast-iron  jnpet  <i^ter  the  bore  it 
formed,  is  this :  — The  pipe  (Jig,  693.  o)  has  a  socket  in  its  upper  end,  in  which  a 
693  block  of  wood  (6)  is  inserted.     From  this  block  a  rod  (c)  extends  up-     594 
wards,  upon  which  a  weight  (d)  slides.     To  the  weight  (d)  cords  are 
attached,  reaching  to  the  top  of  the  bore,  where  the  workman  al- 
ternately raises  the  weight  and  lets  it  fall,  which,  by  striking  upon  the 
block  (6),  beats  down  Uie  pipe  by  a  succession  of  strokes ;  and  when 
one  length  of  pipe  has  by  these  means  been  forced  down,  another 
length  b  introduced  into  the  socket  of  the  former.     Another  tool  for 
the  same  purpose  (Jig.  694.)  is  formed  like  an  acorn,  the  p<unt  of  the 
acorn  strikes  against  the  edge  of  the  pipe,  and  by  that  means  it  is 
forced  down  the  bore. 

.    4495.    fFrought-iron,  copper,  tin,  and  lead  pipes,  are  occasionally  used  for  lining  the 
bore ;  and  as  these  are  subject  to  bends  and  bruises,  it  is  necessary  to  introduce  tools 
g95  5        for  the  purpose  of  straightening  their  sides.     One  of  these 

tools  {Jig,  695.  a)  is  a  bow,  and  is  to  be  passed  down  the 
inside  of  the  pipe,  in  order  to  press  out  any  dents.  Another 
tool  for  the  same  purpose  (6)  is  a  double  bow,  and  may  be 
turned  round  in  the  pipe  for  the  purpose  of  straightening  it 
all  the  vray  down.  A  pair  of  clams  (c)  is  used  for  turning 
the  pipe  round  in  the  hole  while  driving. 

4496.  In  raising  pipes,  it  is  necessary  to  intzoduce  a  toot 
to  the  inside  of  the  pipe,  by  which  it  will  be         $96 
held  fast     The  pine-apple  stool  for  this  pur- 
pose (d)  has  its  surface  cut  like  a  rasp,  which 
passes  easily  down  into  the  pipe,  but  catches  as 
it  is  drawn  up,  and  by  that  means  brings  the 
pipe  with  it     There  b  a  spear  for  the  same 
purpose  {Jig,  696)  which  easily  enters  the  pipe 
by  springing ;  at  the  ends  of  its  prongs  there 
are  forks  which  stick  into  the  metal  as  it  b  ^ 
drawn  up,  and  thereby  raise  it 

4497.  Mr,  Goode  suggests  the  employment  ^ 
long  baskets  with  valves   opening   upward  in 
their  bottoms,  for  the  purpose  of  £awing  water  iram  theM 
wells  when  the  water  will  not  flow  over  the  surface ;   also 
lifUpumps,  with  a  succession  of  buckets,  for  the  same  pur- 

{Newton*s  Journal,  voL  ym,  p.  S49.)  * 
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4498.  Miommon  hat  inifenied  a  new  apjHaratiu  for  guiding  the  operation  of  boring)  w iiicb 
■eems  very  ingenious ;  but  we  are  not  aware  that  it  has  yet  been  adopted  in  practice. 
Engravings,  accompanied  by  a  copious  description,  will  be  found  in  the  Mechanic^ 
Magaxme,  voL  iv.  ;  in  which  work  are  also  various  other  articles  on  the  same  subject. 


4409L  <ytke  variotu  mode$  </  rai$ii»M  water  firom  d^p  welts,  the  pump  ia  the  motC  convenient,  and  the 
«vcr  and  bucket  the  roost  simple.  When  a  constant  supply  is  wanted  flrom  a  very  deep  well,  machinery 
^.  697.)  may  be  erected  over  it,  and  driven  by  an  old  hovM  or  ass.    While  one  bucket  Is  filling,  the 


other  is  emptving.  In  order  to  eiftct  the  filling  of  the  bucket,  the  handle  (b),  which  to  of  iron,  to  attached 
by  iron  swivel  rivets,  on  which  it  readily  turns,  below  the  centre  of  gravity  of  the  bucket  (c).  In  order 
that  tt  may  emcty  itseli;  a  horixonUl  handle  (d)  U  attached,  which,  when  the  filled  bucket  attains  a  certain 
height,  to  caught  by  a  book  le)  fixed  in  the  trough  whjch  conveys  away  the  water  raised  (/}.   llie  hcrse 


or  ass  may  be  made  to  work  in  thto  machine  without  the  attendance  or  a  man,  by  dte  fbUowtaig  training: 
->  Attach  «  bell  to  the  lever  of  draught  (A) ;  use  eye.blinders  to  prevent  the  animal  from  seeing  whether 
or  QoC  any  one  to  in  attendance,  and  fttim  becoming  giddy  by  going  constantly  round.  Put  the  animal  in 
motion,  and  the  bell  will  not  stop  ringing  till  he  stops.  Tlie  moment  he  stops,  and  the  bell  ceases  to  ring, 
apply  the  whip  severdy.    Continue  to  do  thto  every  time  the  animal  stops,  tilt  the  two  hours'  tobour  are 


completed ;  then  unyoke  and  feed.  After  one  or  two  hours,  or  whatever  period  may  be  deemed  necessary 
for  rest  and  refreshment,  yoke  anin,  and  proceed  as  before.  Go  oo  in  thto  way  for  two  days,  and  the 
terror  of  receiving  chastisement  when  the  bdl  ceases  to  ring,  will  have  frightened  the  animal  into  a  habit 
of  working  two  hours  at  a  time  without  attendance.  This  mode  to  practised  successfliUy  in  Ft'ance^ 
lulv,  and  Spain.    (Cbwv,  Ac.  Art  Putt  a  Rome.) 

4iS00.  Pttmpt  are  of  various  kinds,  as  the  lifting-pump ;  the  forcing-pump,  for  very  deep  welto ;  the 
suction  pump ;  and  the  rotatory  pump,  a  recent  invention  fin-  such  as  do  not  exceed  thirty.three  foet  in 
depth,  and  of  which  there  are  several  varieties,  but  by  for  the  best  to  that  by  Slebe.  A  good  mimp  for 
urine  pits  or  reservoirs,  where  the  water  to  not  to  be  raised  above  twenty.eight  or  thirty  Act,  to  that  of 
Robertson  Buchanan,  author  of  A  Treattae  am  Heating  bi^  Steamy  ttc,  because  this  pump  will  r^se 
drainings  of  dunghills,  the  contents  of  cesspooto.  privies,  ftc,  or  even  water  thickened  m  mud,  sand,  or 
graveL  '*  The  poinu  in  which  it  diflbn  from  the  common  pump,  and  by  which  it  exceb  it,  are,  that  It 
discharges  the  water  below  the  piston,  and  has  its  valves  lying  near  each  other.  The  advantages  of  thto 
arrangement  are :— that  the  sand  or  other  matter  which  may  be  in  the  water  is  discharged  without  In- 
larlng  the  barrel  or  the  piston.leathers ;  so  that,  besides  avoiding  unnecessary  tear  and  wear,  the  power  of 
the  pump  to  preserved,  and  it  to  not  apt  to  be  diminished  or  destroyed  in  moments  of  extraordinary  exertion, 
as  to  often  the  case  with  the  common  and  chain  pumps :  that  the  valves  are  not  confined  to  any  particular 
dimensions,  but  mav  be  made  capable  of  discharging  every  thing  that  can  rise  in  the  suctioo-piece  without 
danger  of  lieing  choked ;  and  that  if,  upon  any  occasion,  there  should  happen  to  be  an  obstruction  in  the 
valves,  they  are  both  within  the  reach  of  a  person's  hana,  and  may  be  cleared  at  once,  without  the  dtojunc- 
tion  of  any  part  of  the  pump.  It  to  a  simple  and  durable  pump,  and  may  be  made  either  of  metal  or  wood,  al 
a  moderate  expense."  Where  clear  water  only  to  to  tw  raised,  Aust's  (of  Hoxton)  curvilinear  pump  is  pre. 
forable  to  the  common  sort    The  advantages  depend  on  the  curvilinear  form  of  the  barrel,  which  allows. 

and  indeed  cbUget,  the  rod,  the  handle,  and 
the  lever  on  which  it  works,  to  be  all  in  one 
piece.  Hence  simplicity,  cheapness.  predsloB 
of  action,  more  water  discharged  in  proper, 
tion  to  the  diameter  of  the  barrel,  and  less 
frequent  repairs.  {Reperlorw  qf  Arts,  Jaxk 
1821.)    Perkins*  square-barrelled  pump  to  a 

Kwerftil  engine  (LonAm  Jommat,  Ac; ;  but 
to  and  other  contrivances  for  ratoing  water, 
though  promtoing  advantages,  cannot  oftea 
be  made  available  by  the  Improver,  from  thefar 
Bwt  having  come  into  general  use 

4501.  SMe*$  rotatory  pump  UIg.  606.)  ap. 
pears  to  us  by  for  the  best  of  modem  improve* 
ments  on  thto  machine.  It  to  used  for  dnwiog. 
raising,  and  forcing  all  fiuids  and  Uquids,  and 
may  be  worked  by  manual  labour,  steam,  or  any 
other  power.    By  the  rotation  of  a  roller  (a) 


having  pMldles  or  pistons  (»)  a  vacuum  to  pro. 
ducedwithin  the  barrel  (c),  and  in  consequence 
the  water  fiows  up  the  rising  trunk  (d)  through 
the  space  into  the  barrel,  and  as  the  paddles 
go  round  they  force  the  water  through  an 
opening,  which  oonducto  it  wherever  it  may 
be  wanted,  and  by  that  means  produces  a  oon- 
tinual  stream  without  an  air  vessel    It  to  evi. 


pump  at  pteeiuie.    {Nemtoa*»  Journal,  vol  ii, 


dent  that  thto  pump  mav,  by  an  j 

tut>e  (e),  and  a  cock  on  the  horiaontal  spout 

' '),  be  used  as  a  oommoo  pump,  or  a  maog 
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4302.  An  old  bui  ingeniom  mode  qfraismg  untitr  from  a  well  to  the  upper  part  of  a  houte  {^.  699l) 

ia  somettmet  adopted  on  the  C(»tiDenl  A  pott 
U  fixed  close  to  the  well ;  this  is  connected  with 
the  opening  in  the  upper  part  of  the  house,  where 
the  water  is  to  be  introduced,  bv  a  fixed  cord  (a). 
On  this  cord  a  wooden  collar  (6)  is  placed,  and 
slides  Areely  ftom  one  end  to  the  other :  the  bucket 
rope  is  put  through  a  hole  in  the  collar,  and  over  • 
pulley  in  the  window  in  the  upper  part  of  the  house* 
«md  thus  the  iMielcet  is  first  raised  perpendicularly 
from  the  water  in  the  well  till  it  comes  in  ocm. 
tract  with  the  collar,  when,  the  power  being  con. 
tinned,  the  coUar  sUdes  along  the  fixed  rope  tUl  it 
reaches  the  operator  at  the  window.  {Last  CoL  de 
Machines,  &c.) 

4503.  Artificial  springt*  Marshal  seeing 
the  fonnation  of  natural  springs,  and  ob- 
serving tlie  effect  of  subsoil  drains,  and 
being,  at  the  same  time,  aware  of  an  ob- 
jection to  roof  water,  which,  though  more 
wholesome,  is  seldom  so  well  tasted  a» 
spring  water  ;  was  led  to  the  idea  of  form- 
ing artificial  land  springs,  to  supply  farm- 
steads with  water,  in  dry  situations.  He 
proposes  arresting  the  rain-water  that  baa 
filtered  through  the  soil  of  a  grass  ground 
situated  on  the  upper  side  of  the  buildings^ 
in  covered  drains,  clayed  and  dished  at 

the  bottom,  and  partially  filled  with  peb- 

^^^^^^^^^^^  ^^^  **'  other  open  materials:  thus  con- 
veying it  into  a  well  or  cistern,,  in  the 
manner  of  roof  water :  and  by  tliis  means  uniting,  it  is  probable,  the  palatableness  of 
spring  water  with  the  wholcsomencsa  of  that  which  is  collected  immediately  from  the 
atmosphere. 

4504.  Water  for  common  farm-yard  and  domestic  purposes  may  be  obtained  in  most 
situations,  by  collecting  that  which  falls  on  the  roofs  of  Uie  farmery  and  dwelling-houseb 
This  is  done  by  a  system  of  gutters  and  pipes,  which,  for  the  farmery,  may  lead  to  * 
cistern  or  tank  under  ground ;  and  for  the  family,  that  from  the  roof  of  the  dwelling- 
house  may  be  conducted  to  a  tub.  According  to  Waistell,  a  sufficient  supply  of  water 
has  been  collected  from  the  roof  of  a  cottage  to  answer  every  purpose  of  the  family  during 
the  dryest  season,  by  preserving  the  water  so  collected  in  a  tank.  The  quantity  of 
water  that  falls  annually  upon  every  hundred  superfidal  feet,  or  square  of  biuld- 
ing,  is  about  1400  gallons.  Before  using  the  water  so  collected,  it  should  be  filtered  ; 
and  it  seems  very  desirable  that  it  should  undergo  this  operation  before  it  enters  the 
tank. 

4505.  The  operation  qf filtering  may  be  performed  in  various  ways  :  — 


4506.  A  very  sitnple  mode  is  by  having  two  casks  two  or  three  feet  high,  and  of  any  convenient  widtl^ 

O^g.  700.)    One  of  these  casks  (a)  may  receive  the  water  from  the  roof,  or  from  any  other  sup|dy ;  the 

700  other  (A)  should  have  a  false  l>ottom  (c)  perforated  with  hcries  and  covered 

I  with  flannel ;  on  this  fiat  bottomed  equal  qiuintitics  of  sand  and  charcoal 

J I  a  g  may  be  laid  to  the  depth  of  twelve  or  fourteen  inches,  and  covered  with 

gg^^^     Ml.    ■  IBM-  ^  another  false  bottom  similar  to  the  first  (<f) ;  the  remainder  of  the  cask  will 

MS      ^i^    m      mm  %         contain  the  filtered  water,  which  may  either  be  drawn  olT  as  wanted  by 

^Ef      yi|fi*  m       Vtim  ■  k     a  cock  ie),or  allowed  to  pass  into  an  underground  tank  liy  the  same 

means.    The  grosser  impurities  will  always  be  deposited  at  the  bottom  of 


the  filtering  tank  (6),  and  these  may  be  drawn  ofT  at  pleasure  by  a  cock 
(/),  placed  immediately  above  the  bottom  of  the  barrel  The  sand  and 
charcoal  may  also  be  freed  from  any  impurities  which  they  may  contract, 
by  first  allowing  both  barrds  to  be  quite  ftiU,  and  then  turning  the  bottom 
cock  f /},  In  consequence  of  which  tne  filtered  water  will  descend  through 


pose  of  filtering  the  water  from  a  roof  is  partly  to  retain  a  larger  qtuntity, 
en  the  supposition  that  there  is  not  a  reservoir  or  tank  under  ground,  and  partly  to  admit  of  supplyint 
the  first  barrel,  from  ponds  or  other  sources,  in  seasons  when  the  roof  is  unproductive.  Where  the  water 
is  to  be  preserved  in  a  tank  under  ground,  only  one  barrel  (ft)  is  necessary,  the  pipe  from  the  roof  (g)  pro. 
ceeding,  in  that  case,  at  once  to  the  bottom  of  the  filtering  barrel,  and  entering  where,  in  the  case  of  twe 
barrels,  the  junction.pipe  (A)  enters.  In  all  cases  of  preserving  water,  whether  filtered  or  unfiltered,  it  is 
of  great  importance  to  preserve  a  steady  and  a  low  temperature,  and  for  this  purpose  an  underground 
reservoir  is  highly  desirable. 

4fi07.  Tke  bat  form  for  a  tttnk.  according  to  Waistel^  is  a  circular  plan ;  the  bottom  in  the  form  of  a 
flat  dome  reversed,  and  the  top  also  domic^d,  with  an  opening  left  in  the  centre  of  suflicient  sixe  to  admit 
a  man  to  clean  it  out  occasionally.  **  The  tcp  of  this  opening  should  be  a  little  above  the  surAce  of  the 
ground,  and  should  be  covered  with  an  oak  flats  ^th  several  holes  bored  in  it  for  ventilation :  or  the 
cover  may  be  an  iron  grating,  horixonUl,  and  a  little  elevated,  or  conical  These  tanks  may  be  constructed 
of  various  dimensions :  the  depth  and  width  should  be  nearly  equal ;  a  hole  should  also  be  left  for  the 


service-pipe,  or  that  which  conveys  the  water  into  the  tank,  and  also  for  the  pipe  for  the  pumpu  if  the 
water  be  drawn  out  by  that  means.  The  water  may  be  filtered  previously  to  its  entering  the  tank ;  the 
hole  for  the  service-pipe  ought,  therefore,  to  be  near  the  top,  and  on  that  side  most  convenient  for  the 
mtering  chamber ;  this  may  be  about  four  foct  in  diameter,  and  three  ftet  deep :  across  this,  about  twelve 
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ening,  and  In  any  nut  nxwt  oonvenient  (ur),  in  the  large 
1  of  the  filter,  ahould  be  an  opening  or  drain  to  carry  off  the 
vhen  the  tank  li  ftilL    Thi«  niter  &houId  also  have  a  cover. 


inchec  ftom  the  side  nest  the  tank  IJIg.  701.)  a  date  partition 
ftom  the  top  to  within  about  six  inchoi  nrom  the  bottom,  should 
be  fixed ;  at  the  bottom  of  the  box  thould  be  put  clean  coarse 
•and -or  pounded  charcoal,  about  a  foot  in  thickness.  The  pipe  or 
opening  fkt>m  the  filter  to  the  reservoir  should  be  of  ample  dimen- 
•ions,  and  be  made  at  about  eighteen  or  twenty  inches  from  the 
bottom,  in  the  small  division  or  space  behind  the  slate  [b).  Above 
this  openin 
division  of  1 
water  when  t 

that  it  may  be  cleaned  out,  and  ft-csh  sand  or  other  purifiers  put  iii 
as  often  as  may  be  found  requisite.  Of  coiAve  the  water  as  it  comes 
ftt)m  the  roof  is  to  be  fint  conveyed  into  the  large  division  of  the 
filtering  chamber,  on  the  opposite  side  to  the  slate  partition  (cl, 
and  passing  through  the  sand  it  rises  In  the  small  division  purified, 
when  it  b  fit  to  pass  into  the  tank.  If  there  are  two  or  more  of 
these  filtering  chambers,  or  if  they  are  of  greater  depth,  the  water  may  be  passed  through  the  greater 

Eitttv  of  sand,  &c.  in  them,  and  be  stiU  more  purified.  Both  the  tanks  and  the  filters  should  be  water* 
t :  if  constructed  of  brick,  the  inner  course  may  be  built  with  Roman  cement,  and  afterwards  the 
le  of  the  inside  covered  with  a  coat  of  about  three  quarters  of  an  inch  thick.  Water,  fVom  drains 
/ormed  in  the  ground  for  the  purpose  of  collecting  it  for  domestic  purposes,  may  be  purified,  by  passing  it 
through  a  sand  Alter  previously  to  its  entering  the  tank  or  reservoir.  Sponge  and  flannel  may  also  be 
used  as  filters.  In  constructing  tanks  of  the  above  description,  care  must  be  taken  to  have  the  earth 
to  have  the  earth  closely  filled  around  the  brick- work,  and  to  allow  sufficient  time  for  the  work  to  gut 
properly  settled,  previously  to  admitting  any  great  weight  of  water. '^    {Agricultural  BuUdings,  p.  15.) 

ioOB.  Filtering  water  on  a  large  $cale  mav  be  efllected  by  emptying  one  pond  into  another  on  a  lower 
level,  through  a  conduit  of  any  land  filled  with  gravel,  sand,  and  charcoal 
4509.  AJUterimg  apparatus /or  $att  water  has  been  invented,  but  we  are  unable  to  say  how  fkr  it  has 

succeeded  :  it,  at  any  rate,  will  succeed  well  with  ftvsh  water, 

and.  we  have  no  doubt,  to  a  certain  extent  also  with  that 

of  the  sea.   Fig.  702.  a  a  is  a  cylindrical  vessel  of  wood,  or  any 

other  suitable  material,  which  is  lined  on  the  inside  with 

cement  as  far  as  the  filterer  extends ;  b  is  the  bottom  of  the 

I  filterer,  formed  with  a  grating,  which  is  supported  by  die 

rame  of  a  stool ;  c  is  a  pipe  extending  from  the  under 

'  part  of  a  cask  (<f),  containing  the  salt  water,  and  which  pipe 

opens  to  the  lower  part  of  the  vessel  n  a  below  the  filterer. 

Over  the  gratins  (6)  there  are  placed  several  thicknesses  of 

woven  horse- hair,  or  a  quantitv  of  wooL  and  above  this  the 

is  filled  witn  sand.    On  the  top  of  the  satad  there  is  a 


vessel  is  filled  with  sand.  On  the  top  < 
plate  (e)  like  a  piston  preuins  upon  we  sand  and  keeping  i^ 
compact,  the  plate  being  held  down  by  a  screw  (/).  The 
salt  water  thus  delivered  fhym  the  cask  (<f)  by  the  pipe  (c), 
fills  the  lower  part  of  the  vessel  (a),  and  by  the  superincum. 
bent  pressure  of  the  column  descending  nrom  the  cask,  the 
water  is  forced  upwards  through  the  mass  of  sand,  and  runs 
off  at  the  cock  (g)  in  a  purified  state.  There  are  man  holca 
(A,  h)  for  the  purpose  of  getting  access  to  the  interior  when 
it  is  required  to  remove  the  sand  or  other  matters,  and  the 
intemai  surface  of  the  filterer  is  rendered  rough  in  order  to 
prevent  the  water  fitmi  sliding  up  the  sides  of  the  vessel. 
Instead  of  passing  through  the  sand.    '"'  _    .     - 


{Kewtm**  Journal, 
vol.  L  2d  seriea,  p.  158.) 

4510.  The  dtsUUmtion  of  palatable  va/er  at  sea  has  been 
effected  by  P.  Nicole,  of  Dieppe,  by  simply  causing  the  steam 
arising  ft-om  boiling  aea  water  in  a  still  to  pass  through  a 
stratum  of  coarsely  powdered  charcoal,  in  its  way  to  the  con. 
denser,  or  worm-tubi    {Mechanics*  Magaxine,  vol  iv.  p.  28a) 

4511.  Heater  cisterns,  formed  of  blue  slate,  or  Yorkshire 
paTlng-atones,  are  much  better  than  those  made  of  wood,  and  lined  with  lead,  {tt'oisteirs  Agricultttrat 
AiaiS^,p.l5.) 


Chap.  IV. 

Improvement  of  Landi  lying  WaUCt  so  as  teJU  them  for  Farm-CiUturc 

4512.  Of  waste  lands,  many  descriptions  are  best  improved  by  planting,  and  therefore 
are  to  be  considered  as  disposed  of  in  that  way  in  the  laying  out  or  arrangement  of  an 
€staAe ;  but  there  are  others  which  may  be  more  profitably  occupied  as  farm^Iands,  and  it 
is  the  preparing  or  bringing  of  these  into  a  state  of  culture,  which  is  the  business  of  the 
present  chapter.  Such  lazids  may  be  classed  as  mountainous  or  hilly  grounds,  rocky  or 
stony  surfaces,  moors,  bogs,  or  peat-mosses,  marshes,  woody  wastes  or  wealds,  warrens 
or  downs,  and  sea-shores  or  beaches.  In  the  improvement  of  these,  many  of  the  oper- 
ations are  such  as  are  performed  by  temporary  occupiers  or  farmers ;  but,  as  in  this  case 
such  occupiers  have  always  extraordinary  encoiu^ement  from  the  landlords,  either  in 
the  shape  of  a  low  rent,  of  money  advanced,  of  long  leases,  or  of  all  of  these ;  we  consider 
it  preferable  to  treat  of  them  as  permanent,  or  fundamental  improvements,  than  to  con. 
sider  them  as  parts  of  farm-culture.  The  delusive  prospects  of  profit,  from  the  improve- 
ment of  wastes,  held  out  by  speculative  men,  have  an  unhappy  tendency  to  produce  dis- 
appointment in  rash  and  sanguine  adventurers,  and  ultimately  to  discourage  such  attempts 
as,  with  judicious  attention  to  economy,  would,  in  all  probahility,  be  attended  with  great 
success.  Those  who  are  conversant  with  the  publications  that  have  lately  appeared  on 
this  subject  must  be  aware  with  what  caution  the  alleged  results  of  most  of  these  writers 
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ought  to  be  examined ;  and  how  different  has  been  the  experience  of  those  who  have 
ventured  to  put  their  schemes  iu  practice,  from  wliat  they  had  been  led  to  anticipate. 
(Gen.  Rep.  ScoU) 

Sect.  I.  Afountainotit  and  kilfy  Grounds  and  tkeir  Imjrrovement. 
45 1 9.  The  upper  parts  of  mountains  may  be  considered  as  among  the  least  improvable 
parts  of  the  ewtfa's  surface,  from  the  impossibility  of  ever  ameliorating  their  climate. 
**  The  iiighest  peaks  and  ridges  are  mostly  naked  granite,  slate,  or  volcanic  productions. 
Thvir  more  elevated  sides,  and  the  tops  of  those  of  moderate  height,  are  usually  covered 
by  a  thin  soil,  producing  a  short  dry  herbage,  which  is  frequently  mixed  with  a  dwarf, 
or  stunted  heath.  Where  the  soil  is  not  injured  by  moisture,  these  are  best  calculated 
for  sheep.  When  the  height  of  mountains  exceed  800  feet  of  elevation  above  the  lev^ 
pf  the  sea,  unless  covered  either  with  natural  woods  or  artificial  plantations,  they  can  only 
be  profitably  used  in  pasture."    (Code- ) 

4514.  The  hills,  or  lands  less  elevated  than  mountains,  have,  in  general,  a  deeper  and 
moister  soil,  and  produce  a  more  luxuriant  herbage,  but  of  a  coarse  quality ;  hence  they 
are  better  aidapted  for  small  hardy  cattle.  Though  the  summits  of  hills  are  generally 
unfit  for  raising  grain,  yet  the  plough  is  gradually  ascending  along  their  sloping  sides, 
and  within  the  last  thirty  years  many  thousand  acres  in  such  situations  have  been  re- 
claimed in  the  United  Kingdom. 

4515.  Sieep  lands  along  the  sides  of  rivers  and  small  streams  are  often  inaccessible  to 
the  plough,  and  unfit  for  tillage*  The  more  rugged  of  these  are  well  calculated  for 
woods  or  coppice ;  while  those  in  more  favourable  situations  and  climates  may  be  con- 
verted into  orchards.    (Code  ofjlgr,  161«) 

Sect.  II.     Rocfy  or  Stony  Surfaces, 

4516.  Rocky  and  stony  lands  are  common  in  the  valleys  of  a  hilly  or  mountainoua 
country,  and  sometimes,  as  in  Aberdeenshire,  they  cover  immense  tracts  of  flat  surface. 

4517.  When  rocks  protrude  from  the  surface  here  and  there  in  fragments  of  a  few  tons, 
and  it  is  considered  desirable  to  render  the  field  or  scene  fit  for  aration,  the  only  mode  is 
to  rend  them  asunder  by  gunpowder,  and  then  carry  off  the  fragments  for  walls,  drains, 
roads,  or  buildings ;  or,  if  they  are  not  wanted  for  these  or  any  other  purpose,  to  bury 
them  so  deep  in  the  ground  as  to  be  out  of  the  reach  of  the  plough.  But  where  rocks 
rise  in  considerable  masses  of  several  poles  in  diameter,  it  will  generally  be  found  pre- 
ferable to  enclose  and  plant  them.  Clefts  and  crevices  are  found  in  all  rocks  which 
have  been  long  exposed  to  the  air  and  weather,  and  in  these  may  be  inserted  young 
plants,  or  seeds,  or  both.  Such  masses  being  enclosed  by  rough  stone  wallsj  formed  from 
the  more  detached  fragments,  or  from  loose  stones,  will  grow  up  and  be  at  once  highly 
ornamental  and  useful  as  shelter.  It  is  true  they  will  interrupt  the  progress  of  the 
plough  in  a  straight  line,  but  not  more  so  than  the  rock  if  left  in  a  state  of  nature.  When 
a  rocky  surfiue  is  not  intended  to  be  ploughed,  all  that  is  necessary  is  to  remove  as  many 
of  the  solitary  rocks  as  possible,  and  either  enclose  and  plant  the  rest,  or  cover  them  with 
earth. 

4518.  The  stones  which  impede  the  improvement  of  land  arc  either  loose,  thrown  up 
when  the  land  is  trenched,  or  ploughed;  or  fixed  in  tlie  earth,  and  not  to  be  removed 
without  much  labour  and  expense. 

4519.  Loou  iiones  may  often  be  converted  Into  use  for  the  purpoee  of  forming  covered  dnini,  of  con. 
•tructing  wsllf  or  fences,  or  of  making  and  repairing  the  roads  on  the  Cum  or  in  the  neighbourhood ;  and, 
on  these  accounts,  are  sometimes  worth  the  trouble  of  collecting.  They  may  be  removed,  with  the  least 
Inconvenience,  when  the  land  is  fallowed.  Where  loose  stones  are  of  a  moderate  slae»  they  are  sometimes 
found  advantageous  rather  than  detrimental,  as  In  the  stone-brash  soils  of  Someisetshtre  and  other  dia. 
trictSL  They  prevent  evaporation,  and  thus  preserve  mdsture  In  the  soil  Hence  the  old  remark,  that 
farmers  have  been  induced  to  bring  back  again  to  their  com-flelds  those  very  stones  they  have  been  in- 
duoed  to  carry  off    {Code.) 

4590.  Where  stones  are  large  and  fixed  in  the  earth,  if  they  appear  above  the  surface,  they  should  be 
removed  before  the  ploughing  of  the  waste  commences ;  but  where  they  are  concealed  under  the  surfkce, 
various  modes  to  get  rid  of  them  have  been  adopted.  In  some  parU  of  Yorkshire,  the  whole  surface  ia 
gone  over  with  sharp  prongs,  which,  at  the  distance  of  every  twelve  or  fourteen  inches,  are  thrust  into 
the  ground  to  the  depth  of  about  a  foot,  to  ascertain  where  stones  are  to  be  met  with.  The  spot  is  marked 
by  a  twig,  and  the  stones  are  removed  before  the  land  is  ploughed.  Sometimes  the  ploush  is  used  without 
such  previous  euminatlon,  and  the  place  marked  where  stones  are  encountered,  that  they  may  be  taken 
away ;  and  sometimes,  in  order  to  discover  and  remove  such  stones,  the  land  is  trenched  by  the  spade 
{Commmicatknu  to  the  Board  qf  Agriculture.  voL  IL  p.  SSa) 

4581.  Stones  abome  tke  ttnface  may  be  avoided  by  the  ploughman,  though  not  without  loss  of  ground ; 
but  stones  under  the  surfkce  are  often  not  discovered  till  the  plough  b  drawn  against  them,  and  perbane 
broken,  bv  which  a  day's  work  is  sometimes  lost    A  wooden  bolt,  however,  to  unite  the  horse-trees  to  the 


IS  likewise,  in  general,  the  best  in  the  field,  and  is  bought  at  a  low  rate  by  the  expense  of  taking  out  the 
■tone,  as  the  plough  has  thus  access  to  all  the  land  around  It  In  stony  land  the  plough  must  proceed 
jdowly,  and  cannot  perform  half  so  much  work  as  it  ought  to  do ;  but,  alter  such  impediments  have  been 
removed,  the  field  may  be  ploughed  with  the  usual  focility  and  cheapness,  and  in  a  much  more  perfect 
manner.  It  firequently  happens,  that  when  working  stony  land,  more  expense  is  Incurred  in  one  season 
by  the  breaking  of  ploughs,  besides  the  injury  done  to  the  hones  and  bameis,  than  wouU  cure  the  evil. 
(Gm.  Aepi  qfScoL  vol  liL  pi  256i  Kaiwtei's  GenL  Farmer^  (x  5a) 
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4522.  There  are  varunu  fnodes  of  getting  rid  qfgtones*  Theae  are  generally  of  such  a 
sue  at  to  admit  of  being  conveyed  away  in  carts  or  other  vehicles  calculated  for  the 
purpose.  Some  ingenious  artiicers  have  constructed  machines  for  raising  them,  when 
large.     On  some  occasions,  pits  have  been  dug  close  to  large  stones,  and  the  latter  have 

been  turned  into  the  former,  at  such  704 

a  depth  as  to  lie  out  of  the  reach  of 

the  plough:  but  it  is  frequently 

necessary  to  reduce  their  sise  by 

the  force  of  gunpowder  belbre  they 

can  be  removed.    Loose  stones  are 

commonly  moved  by  levers,  and 

rolled  on  a  sledge ;  but  somedmes 

they  are  raised  by  a  block  and 

tackle  attached  to  a  triangle  with 

a  pair  of  callipers  to  hold  ^e  stone 

{fg.  703.)     The  stone  may  also 

be  raited  by  boring  a  hole  in  it 
.obliquely  and  then  inserting  an  iron  bolt  with  an  eye  (fg.  704.),  which,  though  loote, 
will  yet  serve  to  raise  the  stone  in  a  perpendicular  direction. 

iSSi.  Riekards<m*t  machine M  raiding  Utrgs  sUmet  (Jg.  705.)  rongistc  of  s  frame-work  ■upporting  a  five. 

fold  tacklcL  with  blodu  ten  Inche*  in  dia. 
meter,  and  a  roller  seven  incbe*  in  diame. 
ter  turned  by  two  long  Iron  leven.  A  bole 
ia  made  in  the  itone  to  be  raised  by  means 
of  the  tool  well  known  to  masons  as  a 
Jumper;  in  this  hole  a  simple  plug  may  be 
driven  tightlv ;  or  a  compound  plug  (Ag. 
706.)  may  be  introduced ;  or,  what  is  slm. 
plest,  the  hole  may  be  made  obliquely. 
{Smith's  Compendium  of  Practical  jSnen- 
Uont.) 

4501  The  mode  qf  bunting  or  rending 
roeki  or  stones  by  gunpowder  is  a  simple 
though  dangerous  operation.  When  a  hole 
is  to  be  made  in  a  rock  for  the  purpose  of 
blasting  with  gunpowder,  the  prudent  work 
man  considers  the  nature  of  the  rock,  and 
the  inclination  or  dip  of  the  straU,  if  it  is 
not  a  detached  fragment,  and  from  these 
determides  the  calibre,  and  the  depth  and 
direction  of  the  bore  or  reciirient  for  the 
gunpowder.  According  to  circumstances, 
the  diameter  of  the  h^e  varies  from  half 
an  inch  to  two  inches  and  a  half,  the  depth 
from  a  few  inches  to  many  feet,  and  the 
direction  varies  to  idl  the  angles  fhnn  the 
perpendicular  to  the  horisontaL  The  im. 
plements  for  the  performance  of  this  ope. 
ration  are  rude,  and  so  extremely  simple 
and  familiar  as  hardly  to  require  description ;  and  the  whole  operation  of  boring  and  blasUng  rocks  b  so 
easily  performed,  that,  in  the  space  of  a  few  weeks,  an  intelligent  labourer  may  become  an  expert  quarrier. 
A  writer  in  the  Mechanics'  Magaaine  has  proposed  to  increase  the  efftct  of  the  gunpowder,  by  widening 
the  lower  extremity  of  the  bore,  and  this  he  thinks  may  be  elected,  after  the  bore  is  made  of  the  proper 
ength,  by  introducing  an  instrument  with  a  Jointed  extremity  which  wouU  work  obliquely. 

4625.  The  operation  qf  ramming 

frequently  gives  rise  to  accidents; 
but  a  recent  improvement,  that  of 
using  a  wadding  of  loose  sand,  or  of 
any  earthy  matter  in  a  dry  state, 
answers  all  the  purposes  of  the  firmest 
ramming  or  wadding.  It  has  been 
used  for  upwards  of  ten  years  at  Lord 
Elgin's  extensive  mining  operations 
at  Charlestown  in  Fifeshlre,  and  also 
in  removing  immense  bodies  of  rock 
from  the  Calton  hill  at  Edinburgh,  by 
8tevenson,an  eminent  engineer.whose 
article  on  the  subject  of  blasting,  in 
the  Sup.  to  the  Encoc  Brit,  deserves 
the  attention  of  such  as  use  the  pro^ 
cess  in  working  quarries  or  clearing 
rocky  or  stony  grounds. 

4S9&  Dr.  Dyce  of  Aberdeen  has 
communicated  to  Dr.  Brewster's 
Journal  an  account  of  a  cheap  and 
efl^tual  method  of  blasting  granite 
rock,  which  deserves  the  pariicular 
attention  of  the  owners  and  workeri 
of  quarries.  It  is  beautifully  scien. 
tific,  and  may  be  summed  up  under 
the  three  following  heade :  vis.  1.  To 
ignite  the  gunpowder  at  the  bottom 
of  the  charge,  by  means  of  sulphuric 
acid,  charcoal,  and  sulphur.  8.  To 
take  advantage  ofthe  propelling  power 

3  B  4 
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Pam  hi. 


of  gunpowder,  M  b  done  with  a  cannm  balL  only,  InilMd  of  a  •phtrical  l»ll»  to  employ  one  of  ■  eonleal 
Ibrm  (^.  707.},  by  which  the  ftill  eflfect  of  the  wedge  is  elren  in  every  direction  at  the  lower  part  of  the 
charge,  but  particularly  downwards  8.  And,  in  the  last  place,  to  add  to  the  efftct  of  the  whole,  to 
Insure  a  fouith  part  of  the  depth  of  the  bore  at  tbe  bottom  (&}  to  be  firoe  from  the  gunpowder;  ao  tliat, 
when  inflamation  ensues,  a  red  heat  may  be  communicated  to  the  air  in  the  lower  cbambex,  whereby 

'  9  haTO  the  power  of  at  least  one  hundred  times  the  atmoq^heric 
1  m<mientum  to  the  exploaire  power  of  the  gunpowder.     (Dr. 
,uuiOanL  Mag.  vol.  iL  p.  467.) 
45S7.  7%«  Aitamete  dose  the  mouth  of  the  hole  by  driving  in  with  a  mallet  a  stout  wooden  plug  some 
Inches  in  length,  through  which  a  toudi-hole  is  bored.    Between  the  powder  and  the  lower  part  of  the 
plug,  an  interval  of  several  indies  is  left    The  communication  is  perfected  by  means  of  a  tin  tube  filled 


t^. 


powder,  and  passing  through  the  centre  of  the  plug.   {Mi 

Sect.  III.  Improving  Woody  Wastes  or  Wealds. 

4528,  With  surfaces  parliaUy  covered  with  9nuhes  and  stumps  of  trees,  ferns.  Sec,  the 
obyious  improvement  is  to  grub  them  up,  and  subject  the  land  to  cultivation  according 
to  its  nature. 

4529.  The  growth  rf  large  trees  is  a  sign  that  the  soil  is  naturally  fertile.  It  must  also 
have  been  enriched  by  the  quantity  of  leaves  which  in  the  course  of  ages  have  fallen  and 
rotted  upon  the  surface.  Such  are  the  beneficial  effects  of  this  process,  that  after  the 
trees  have  been  cut  down,  the  soil  has  often  been  kept  under  crops  of  graiafor  a  number 
of  years  without  interruption  or  any  addition  of  manure :  but  land  thus  treated  ulti- 
mately becomes  so  much  reduced  by  great  exhaustion,  that  it  will  not  bear  a  crop  worth 
the  expense  of  seed  and  labour.  {Comnu  to  the  Board  qfjgr.,  vol.  ii.  p.  257.)  It  is 
evident,  however,  that  this  deterioration  entirely  proceeds  from  the  improvident  manage- 
ment previously  adopted.  In  reclaiming  such  wastes,  the  branches  of  the  felled  trees, 
are  generally  collected  and  burnt ;  and  the  ashes,  either  in  whole  or  in  part,  are  spread 
on  the  ground,  by  which  the  fertility  of  the  soil  is  excited.  Indeed,  where  there  is  no 
demand  for  timber  on  the  spot,  nor  the  means  of  conveyance  to  any  advantageous 
market,  the  whole  wood  is  burnt,  and  the  ashes  applied  as  numure. 

4530L  Muck  coppiee  land  has  been  gnMedup  in  various  parts  of  England,  and  brought  Into  tillage. 
Sometimes  woods  are  grubbed  for  pas^re  merely.  In  that  case  the  ground  should  be  as  little  broken  as 
possible,  because  the  surfhce  of  the  land,  owing  to  the  dead  wood  and  leaves  rotting  time  out  of  mind  upcm 
IL  is  much  better  than  the  mould  below.  It  soon  gets  into  good  pasture  as  grass  land,  without  the  sowing 
or  any  seed.  (Comm.  to  the  Board  of  Agr.  vol.  iv.  p.  4fi.)  But  by  far  the  most  digible  mode  of  converting 
woodland  into  arable  is  merely  to  cut  down  the  trees,  and  to  leave  the  land  in  a  state  of  grass  until  the 
roots  have  decayed,  cutting  down  with  the  scythe  fh>m  time  to  time  any  young  shoots  that  may  arise; 
The  roots  in  this  way,  instead  of  bdng  a  cause  of  anxiety  and  expense  as  they  generally  ar^  become  a 
source  of  improvement;  and  a  grassy  surface  is  prepared  fin-  the  operation  of  sod  burning.  {MartkaTs 
For*»*»r«^  vol  L  PL  31&)  ,  r~  r- 

45SL  Natural  woods  and  plantatiom  have  been  suooessftilly  grubbed  up  in  Scotland.  In  the  lower 
Torwood  in  Stirlingshire,  many  acres  of  natural  coppice  were  cleared :  and  the  land  is  now-beoome  aa 
valuable  as  any  in  the  ndghbourhood.  {StirUngikkre  i  port^  pk  £1S.)  On  the  banks  of  the  Clyde  and  the 
Avon,  coppioes  have  been  cut  down,  and  the  hind,  after  being  drained,  cultivated,  and  manured,  has  been 
eonvertea  into  productive  orchards.  In  Perthshire,  alsCL  several  thousand  acres  of  plantations  nave  been 
rooted  out,  the  soil,  subjected  to  the  plough,  converted  into  good  arable  land,  and  profitably  emi^oyed  in 
tlUagft  Perthshire  Report,^  9Sa.) 

45a8.  For  pmllmg  up  or  rending  anmder  the  roots  qf  large  trees,  various  machhies  and  contrivances  have 
been  invented.    Ctearing  away  the  earth  and  splitting  with  wedga  constitute  the  usual  mode ;  but  blasting 

accasionaily  resorted  to.    For  this  purpose  a  new  instrument, 
called  the  bUutingserew  (Jig.  706.),  has  been 
jfyo  o  lately  apfdled  witn  considerable  success  to  the 

*"  '         i«-fK-  rending  or  splitting  of  large  trees  and  logs  of 

timber.  It  consists  of  a  screw  (a),  an  auget 
(6,c;,  and  charging-piece  (d).  The  screw  is 
wrought  into  an  auger.hole,  bored  in  the 
centre  of  the  timber :  here  the  charge  ot 
powder  is  inserted,  and  the  orifice  of  the  hole 
in  the  log  is  then  shut  up  or  closed  with  the 
screw,  when  a  matoh  or  piece  of  cord,  pre. 
pared  with  saltpetre  Is  introduced  into  a  smaU 
hole  (a),  left  in  the  screw  for  this  purpose,  by 
which  the  powder  is  ignited.  The  application 
of  this  screw  to  the  purposes  of  blasting  Is  not 
very  obviously  necessary ;  because,  ftom  what 
we  have  seen  (4585.),  it  would  appear  that  the 
auger.hole,  being  cSnarged  with  powder  and 
sand,  would  answer  every  jnupose.  One  great 
objection  to  the  process  (^blasting  ap]  " 


frocks  and  stones,  occasionaJl 

6 


the  rending  of  timber  Is.  the  hrrcguu 


_  applied  to 
■  Is.  the  hrrcgular  and 
ttoocrtaia  direction  of  the  firactnre,  by  which  great  waste  is  sometimes^oocasiooed.  It  may,  however,  be 
necessary  to  resort  to  this  mode  of  breaking  up  large  trees,  when  cut  down  and  left  in  inaoceMible  situa. 
ttoos,  where  a  great  force  of  menlmd  implements  cannot  easily  be  procured  or  spplied :  end  certainly  it 
is  one  of  the  most  eflbctual  modes  of  tearing  their  stools  or  roots  in  pieces.  (St^.  Enqfc  BrU.  art 
Blatiing,) 

45SS.  Land  covered  teUh  furze,  hroom,  and  other  shrubs,  is  generally  well  adapted  for 
cultivation.  The  furze,  or  whin  (^lex  europsea),  will  grow  in  a  dense  clay  scul';  and 
where  found  in  a  thriving  state,  every  species  of  grain,  roots,  and  grasses,  may  be  cul- 
tivated with  advantage.  The  broom,  on  the  other  hand,  prefers  a  diy,  gravelly,  or  sandy 
soil,  such  as  is  adaptai  for  the  culture  of  turnips.  A  huge  proportion  of  the  arable  land, 
in  the  richest  districts  <^  England  and  Scotland,  was  oiiginajly  covered  by  these  two 
plants ;  and  vast  tracts  still  remain  in  that  state,  which  might  be  profitably  brought 
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under  cultivation.  For  this  purpote,  the  ihnilM  ought  to  be  cut  down,  the  ground 
trenched,  or  the  plants  rooted  out  by  a  strong  plough,  diawn  by  four  or  six  horses,  and 
the  roots  and  shrubs  (if  not  wanted  for  other  pxurposes),  burnt  in  heaps,  and  the  ashes 
spread  equally  orer  the  surfoce.  (Com.  to  the  Board  of  Agr.  toL  ii.  p.  360.)  In  many 
places,  shrubs  and  brushwood  may  be  sold  for  more  thui  the  expense  of  rooting  them  out. 
When  coal  is  not  abundant,  and  limestone  or  chalk  can  be  had,  the  fune  should  be  em* 
ployed  in  burning  the  lime  used  in  carrying  on  the  improvement.  (Ox/brdsfttrv  JUportf 
p.  2SS.)  It  requires  constant  attention,  however,  to  prevent  such  plants  from  again 
getting  possession  of  the  ground,  when  restored  to  pa^ure.  This  can  best  be  effe^ed, 
by  ploughing  up  the  land  occasionally,  taking  a  few  crops  of  potatoes,  turnips,  or  tares 
in  rows,  and  restoring  It  to  be  depastured  by  sheep.  In  moist  weather,  also,  the  young 
plants  iiiould  be  pulled  up  and  destroyed.     (Code.) 

45S4.  Fern  (Pt^u  and  Osmundn)  is  a  very  troublesome  weed  to  extirpate,  as,  in  many 
■Gils,  it  sends  down  its  roots  into  the  under  stratum,  beyond  the  reach  of  the  deepest 
ploughing ;  but  it  is  a  sign  of  the  goodness  of  any  soil  where  it  grows  to  a  large  size. 
June  and  July  are  the  best  seasons  for  destroying  it ;  the  plants  are  then  full  of  sap,  and 
should  be  frequently  cut  They  are  not,  however,  easily  subdued,  often  appearing  after 
a  rotation  of  seven  years,  including  a  fallow,  and  sometimes  requiring  another  rotation, 
and  Hpeated  cutting,  before  their  final  disappearance  can  be  effected.  Lime  in  its 
caustic  state  is  peculurly  hostile  to  fern ;  at  the  same  time,  this  weed  can  hardly  be  com- 
pletely eradicated  but  by  frequent  cultivation,  and  by  green  crops  assisted  by  the  hoe. 
iOxfin-dshire  Reportt  pp.  234.  240.) 

4535.  Tke  keath  (Efica)  is  a  hardy  plant,  palatable  and  nutritious  to  sheep ;  and 
under  its  protection  coarse  grasses  are  often  produced.  When  young,  or  in  flower,  it 
may  be  cut  and  converted  into  an  inferior  species  of  winter  provision  for  stock ;  but 
where  it  can  be  obtained,  it  is  desirable  to  have  grass  in  its  stead.  For  this  purpose,  the 
land  may  in  some  cases  be  flooded,  and  in  others  the  heath  may  be  burned,  and  the 
land  kept  free  from  stock  for  eighteen  months ;  in  consequence  of  either  of  these  modes, 
many  new  grasses  will  spring  up,  from  the  destruction  of  the  heath,  and  the  enrich- 
ing quality  of  the  deposit  from  the  water  or  the  ashes.  The  improvement  is  very 
great;  more  especially  if  the  land  be  drained,  and  lime  or  compost  applied.  (Gen, 
Rep*  of  Scot.  vol.  ii.  p.  359. )  But  if  the  land  be  too  soon  depastured,  the  grasses  being 
weak  and  tender,  the  sheep  or  cattle  will  pull  them  up  with  their  roots,  and  will  mate- 
rially injure  the  pasture.  {Statistical  Account  ofScotUmd^  voL  iv.  p.  465.)  Where  it  is 
proposed  to  cultivate  the  land  for  arable  crops,  the  lime  applied  should  be  in  a  finely 
powdered  state,  highly  caustic,  and  as  equally  spread  as  possible.  {Com.  to  the  B.  of 
Agr.  voL  n,  p.  264.)  Lime  in  a  caustic  state  is  an  excellent  top  dressing  for  heath.  It 
is  astonishing  to  see  white  clover  spring  up,  after  lime  has  been  some  time  applied,  on 
spots  where  not  a  green  leaf  could  be  detected  before. 

4536.  Paring  and  burning  is  a  speedy  and  effectual  mode  of  bringing  a  surface  covered 
with  coarse  heri^ge  into  a  state  of  culture.  Some  have  recommended  making  a  com^ 
post  of  the  pared  surface,  with  lime ;  or  building  folds  or  earthen  walls  of  the  sods,  which, 
by  the  action  of  the  atmosphere,  become  friable  and  fertile ;  but  these  processes  are  slower 
and  not  so  effectual  as  paring  and  burning.  In  coarse  rough  pastures,  ant-hills  fre- 
quently abound,  which  are  effectually  destroyed  by  paring  and  burning,     (Code.) 

SxcT.  IV.     Moors  ttnd  their  Improvements, 

4537.  Mooriands  are  of  various  descriptions.  Sometimes  they  are  in  low  and  mild 
situations,  where  the  upper  soil  is  thin  or  scantily  supplied  with  vegetable  mould,  and 
where  the  bottom  or  under-stratum  is  impervious  and  barren :  these,  in  general,  may  be 
reclaimed  with  more  or  less  advantage,  according  to  the  proximity  of  manure  or  markets, 
and  of  other  means  of  improvement.  Sometimes,  on  the  contrary,  they  are  in  ntuadona 
much  elevated  above  the  level  of  the  sea ;  where  the  surface  is  covered  with  heath  and  other 
coarse  plants,  and  frequently  encumbered  with  stones :  such  moors  are  seldom  worth  the 
expense  of  cultivation,  and  from  their  height  are  only  calculated  for  woods  or  pasturage. 

4538.  Moors  not  placed  in  high  or  Ueak  situations,  where  the  surface  is  close-swarded, 
or  covered  with  plants,  and  where  the  subsoil  is  naturally  either  not  altogether  wet,  or 
capable  of  being  made  sufficiently  dry  at  a  moderate  expense  may  not  only  be  reclaimed, 
but  can  often  be  highly  improved  by  the  common  operations  of  farm  culture,  by  paring 
and  burning,  by  fallow  and  liming,  or  by  trenching  or  deep  ploughing. 

4539.  Fast  improvfrncnt*  on  dijjfhrent  sorts  qf  moory  lands  June  been  made  in  YorksMre  where  there  are 
Immense  tracts  of  moon.  It  is  sUted  in  Tke  AgrietiUmrai  Report  qftke  North  Riding  ef  Yorkshire,  that 
an  Improvement  was  made  upon  Lockton  Moor,  on  a  qusntitv  of  land  of  about  seventy  aerw,  which  would 
not  let  for  more  than  Is.  per  acre  before  it  was  enclosed.  Of  this  forty-eight  acres  were  pared  and  burnt, 
and  sown  with  ra|ie,  except  about  an  acre  sown  with  rye:  the  produce  about  sixty  quarters.  The  rve 
grew  venr  strong,  and  in  height  not  less  than  six  feet,  and  was  sold,  while  standing,  for  Ave  suineas  the 
acre.  Tne  land  was  only  once  ploughed,  otherwise  the  crop  of  rape  would  probably  have  been  much 
better.    One  hundred  and  twenty  chaldrons  (each  thirty.two  bushels)  of  lime  were  ploughed  into  the 
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fldd ;  which,  for  want  of  more  freaaent  ploughing,  wu  probably  not  of  the  Mrvtoe  It  otherwbe  might 
have  been.  Part  of  the  land  was  afterwarda  sown  down  with  oati  and  graaa  seeds :  the  former  of  which 
afibrded  but  a  moderate  crop,  the  latter  a  very  good  one,  and  has  since  produced  two  loads,  190  stones 
jeach,  per  acra  The  seeds  sown  were  rye-nass,  rib.grass,  white  clover,  and  trefoil :  of  these,  the  first 
succeeded  amasingly,  the  others  not  so  weu ;  potatoes  throve  very  well ;  turnips  not  equal  to  theoL  A 
fann.house  has  been  built  upon  it,  which  now,  alng  with  five  acres  more  of  the  same  kind  of  land,  is  let 
on  lease  at  thirty  pounds  per  annum.  The  soil  consisted,  in  general,  of  benty  peat,  upon  red  gritstone^ 
with  a  mixture  of  clay  upon  limestone!  this  last  is,  in  some  places,  at  a  oanaiderabLe  depth,  in  others, 
suflkiently  near  the  surface  for  lime  to  be  burnt  on  the  premises. 

4540.  FinlaysofCs  rid-phugh  (§  2605.)  has  been  found  a  valuable  implement  m 
breaking  up  heath  and  moorlands,  in  Scotland. 

Sect.  V.     Peat  Mosses,  Bogs,  and  Morasses,  and  their  Improvement. 

4541.  Mossi/  and  boggy  surfaces  occupy  a  very  considerable  portion  of  the  Bridsh 
Isles.  In  Ireland  alone  there  are  of  flat  red  bog,  capable  of  being  converted  to  the 
general  purposes  of  agriculture,  1,576,000  acres ;  and  of  peat  soil,  covering  mountains, 
capable  of  being  improved  for  pasture,  or  beneficially  applied  to  the  purposes  of  plant- 
ation, 1,255,000  acres,  making  together  nearly  three  millions  of  acres.  Mossy  lands, 
whether  on  mountains  or  pliuns,  are  of  two  kinds :  the  one  black  and  solid ;  the  other 
spongy,  containing  a  great  quantity  of  water,  with  a  proportion  of  fibrous  materials. 

4542.  Black  mosses,  though  formerly  considered  irreclaimable,  are  now  found  capable 
of  great  melioration.  By  cultivation,  they  may  be  completely  changed  in  their  quality 
and  appearance ;  and,  from  a  peaty,  become  a  soft  vegetable  earth  of  great  fertility. 
They  may  be  converted  into  pasture ;  or,  after  being  thoroughly  drained,  thriving  plant- 
ations may  be  raised  upon  them ;  or,  under  judicious  management,  they  will  produce 
crops  of  grain  and  roots ;  or,  they  may  be  formed  into  meadow-land  of  considerable 
value. 

4543.  FloWfJluid,  or  spongtf  mosses,  abound  in  various  parts  of  the  British  Isles.  Such 
mosses  are  sometimes  from  ten  to  twenty  feet  deep,  and  even  more,  but  the  average  may 
be  stated  at  from  four  to  eight.  In  high  situations,  their  improvement  u  attended  with 
90  much  expense,  and  the  returns  are  so  scanty,  that  it  is  advisable  to  leave  them  in  their 
original  state ;  but  where  advantageously  situated,  it  is  now  proved  that  they  may  be 
profitably  converted  into  arable  land,  or  valuable  meadow.  If  they  are  not  too  high 
above  the  level  of  the  sea,  arable  crops  may  be  successfully  cultivated.  Potatoes,  and 
other  green  crops,  where  manure  can  be  obtained,  may  likewise  be  raised  on  them  with 
advantage. 

4M4.  Peai  is  certainly  a  production  capable  of  administering  to  the  support  of  many  vahiable  kinds  of 
plants :  but  to  eflhct  this  purpose,  it  must  be  reduced  to  such  a  state,  either  by  the  ap^catlon  of  Are,  or 
the  influence  of  putrefaction,  as  may  prepare  it  for  their  nourishment  In  dther  of  these  ways,  peat  may 
be  changed  into  a  soil  fit  for  the  production  of  grass,  of  herbs,  or  of  rootsi  The  iqiplication  of  a  proper 
quantity  of  lime,  chaHc,  or  marl,  prepares  it  equally  well  for  the  production  of  com.    {Code.) 

45i5L  The^»ndam€tUiU  imprvoemeni  of  all  peat  soils  is  drainage,  which  alone  will  in  a  few  years  change 
a  boggy  to  a  grassy  surface.  After  being  drained,  the  surface  may  be  covered  with  earthy  materials, 
pared  and  burned,  fUlowed,  dug,  trenched,  or  rolled.  The  oelArated  Duke  of  Bridgewater  covered  a 
part  oi  Chatmoss  with  the  reAise  of  coal-pits,  a  mixture  of  earths  and  stones  of  different  qualities  and 
siaes,  which  were  brought  in  barges  out  of  the  interior  of  a  mountain ;  and,  by  compressing  the  surface^ 
enabled  it  to  bear  pasturing  stock.  Its  fertility  was  promoted  by  the  vegetable  mould  of  the  morass,  which 
presently  rose  and  mixed  with  the  heavier  materials  which  were  spread  upon  it  {Marshal  on  Landed 
Frcper^,  p.  4&) 

4546.  Tkefetmff  grounds  of  Huntingdonshire  are  in  some  cases  improved  by  applying  marl  to  the  sur. 
fkOBL  Where  that  substance  is  mixed  with  the  fen  soU,  the  flner  grasses  flourbh  heyond  what  they  do  on 
the  fen  soil  unmixed ;  and  when  the  mixed  soil  is  ploughed,  and  sown  with  any  sort  of  grain,  the  calca. 
leous  earth  renders  the  crops  less  apt  to  flsll  down,  the  produce  isgreater,  and  the  grain  of  better  quality 
than  on  any  other  part  of  the  land.    {HuntiMdonskire  Report,  pi  901.) 

4547.  Coverimg  ike  SKtfaeeiJ  peat  bogs  with  ear tk  has  \iiteia-ptuXlMieA\n  Clay, 
sand,  gravel,  shells,  and  sea  ooze,  two  or  three  inches  thick,  or  more,  have  been  used:  and  land,  originally 
of  no  value,  has  thus  been  rendered  worth  fh>m  2/.  to  3^  and  even  4/.  per  acre.  "Die  horses  upon  thb 
.—         . — .             ...         . — ..    -    -  r  weather,  wnen  the 


pro. 
fertile 


Und  must  either  be  equipped  with  wooden  clogs,  or  the  work  performed  in  ftostv  weather,  wnen 
surface  of  the  moss  b  hanL  Coarse  obdurate  cUy  (provindally  ^iO)  is  peculiarly  calculated  for  this 
cess ;  as.  when  it  is  blended  with  peatand  some  calcareous  matter,  it  contains  all  the  properties  of  a  f< 
soil  ( Clydesdale  Report,  p.  15CL  note.)  This  Is  certainly  an  expensive  method  of  improving  land,  unless 
the  substance  to  be  l^d  upon  it  is  irithin  500  yards*  distance ;  but  where  it  can  properly  be  done,  the  moss 
thus  obtains  solidity,  and  after  it  has  been  supplied  with  calcareous  earth,  it  may  be  cultivated,  like  other 
soils,  in  a  rotation  of  white  and  green  crops.     In  the  neighbourhood  oS  populous  towns,  where  the 


rent  of  land  is  hl^h,  the  covering  substance  may  be  conveyed  from  a  greater  distance  than  500  yaxds. 
,  Rolling  peaty  surfaces  has  been  found  to  hnprove  them.    The  neatest  defect  of  soft  soils  Ul  that 


{Code.) 

454&  Rolling  peaty  surfaces  has  been  found  to  hnprove  them.    The  sreatestdc 

the  drought  easily  penetrates  them,  and  they  become  too  opea    The  roller  Is  an  antidote  to  that  evil,  and 


the  expense  Is  the  only  thing  that  ought  to  set  bounds  to  the  practice  of  this  operation.  It  also  tends  to 
destroy  those  worms,  grubs,  and  insects,  with  which  Iteht  and  fenny  land  is  apt  to  be  infested.  The  raOer 
tat  such  soils  ought  not  to  be  heavy,  nor  of  a  narrow  diameter.  If  it  is  weighty,  and  the  diameter  small, 
it  sinks  too  much  where  the  pressure  fklls,  which  causes  the  soft  moss  to  rise 
before  and  behind  the  roller,  and  thus,  instead  of  coosoHdatmg,  it  rends  the  soil. 
A  gentle  pressure  consolidates  moss,  but  too  much  weight  has  a  contrary  eflbct 
A  roller  for  moss  ought  therefore  to  be  formed  of  wood,  the  cylinder  about  four 
feet  diameter,  and  mounted  to  be  drawn  by  two  or  three  men.  Three  sm^ 
rollers  working  in  one  fhune,  {Jig.  709.),  have  sometimes  been  so  drawn.  When 
horses  are  employed,  they  ought  to  have  dogs  or  pattens,  if  likely  to  sink.  The 
oftener  the  rolilnc  is  performed,  on  spongy  srtls  as  long  as  the  crops  of  oom  or 
grass  will  admit  of  it,  the  better,  and  the  more  certain  is  the  result. 
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4M0.  ite  eatMa§mJrtd9fmtm  tmjkttamfjf  qf  fMMOfr  t^TieiM^  aui  ^thn  plintv,  whcrn  miicted  naa  rm  flianigt  tiA- 

hv  bMn  TCocndy  lmi«oi«d  by  OModdmltd  RoKOCoTLivOT-  f«ri.lyUkU'^    Tbt  itkhi  Mnp  thui  bTuURbi  fg  *  Mrr^^lv  dn 

rotl,im%ym  qrirlMd  wd  skilAal  manov.    ChatmoH  in  that  ip-1  Incl  mWan.   I  iben  plMiitn  it  in  •  n^jrulw  famm  iti 

oaaaly  is  w«ll  known;  Iti  Imitth  la  about  ilx  mllct,  to  matat  InchndHp-  nndai  mihi  ^ttnwIblt4JW  Ll  i»  Uitu  liLfncd.  up^  1 

iwwaib  abmt  tlurw  miOm,  and  to  dapth  mar  ba  aMmatad  in  uwm  ki  thv  nttw*t*Tj  vXkttnHr  {#  marl,  not  le«  ttian  tva 

ftomiaatoapwaidscrthittjfiML    It  ii  aptlwily  coaapawd  <f  hiuulnd  mlik  iranli  id  ibf  tm    Aj  tlw  uuf  I  badski  id  cnutl* 

thawibitaneawaU  known  lyttoimnaafpaat,b^nK an  awtra.  U#ud^i  wiit>  OKfuifl- Oim,  It  !»  qani4  aw  tbo  tei 

plaflffagacabic  matter,  dlMri*aniaad  and  faaart,  but  piawrrad  '■LUt  roei^ldrTilaiif  eiMtiwmfMrvMdil  Mt  fai  ■  «fa#  « 

^  e0lain  caoM  from  pntRtetlon.    On  tha  mfteelt  is  light  ^arir  w  |j.q^1t>k,  wmetlmai  b>  |fc>  Ttwijli,  md  M  alfcwiwMi 

and  flbrau,  but  bacooMa  mora  danaa  balow.    On  eaMun  to  a  ibr  Sane-H.^uRIc  at  m:^ttfkter,  mtsatmitM  l»  Oa  wmbam  of  Ohi 

eouldarable  dapth,  it  la  Ibond  to  ba  black,  eonpact,  and  ^ m^ ,  idriii^f ,  fese  \h$  hm  rnv^  4  DiuntEij  of  imihwp,  whJifti  ] 

haavy,  and  hi  many  laipacla  raaambllMt  ooal.    Thata  b  n«c  brimii  ilHS*n  thf  oartiP^ilv  titct  Trpeli,  ki  th*  iHnrdcn  oftha 

tfaroMhant  tha  whoio  moaa  ttM  laaat  Intannlstara  of  aand,  mov.  iminn  qn  4I  K.t»i  t  afTi  ii  Ihs^u  td  thr  arr*^    ^Hf »«  Ujid  thus 

grawcl.  or  athar  matarUl,  tha  antii*  aubManoa  balna  a  pun  imlnl  nvy  n<4  «i,|;^  in  ad  vanuf^nnih  unmimi  tht  fiwrt  umt 

T^Hatabla.    About  1790  or  1797,  Hoaooa  banan  to  Improva  wJ Ji  im-cn  in»f>«» u  inyuim^  ly^tttlin^ iir.  byt  Thf^'anv  Ui 

Tnabrdmeaa,atractofthraa  handRdMCi«a,lylnKtvoniilaa  ofinlnj  atmI  at  whexi  h*^  i4  uir^  p^hl  t«ifH- t<>  tht  i^jinH 

aaatofChatmaaa;  andhia  oparatknaanh  aeamtohava  baen  thaui  *n j  i»H>i« ,  Hu  tt  Mt]i*HD  ctilt  flv  reaicd  upun  n,ttu 


. , thjui  Mij  otha,  \  i^TwhahnUt   ctilillif  reaied  upun  n,  tt.  t„. 

►^"■t  ju,  ta  tmi  f .1.1  r ftfiB hhn  In  nBcaadvltl^  rii  Llnn^n.  flr*!  rmiK,  fur  Tvicnlmnl nf  the  e^inftw*-.*' 

lrB|n«ir1cfBMLr  i.rf  ifi^  UtT*f,  hi!  fdUfld   IE   Uimr-n  vi,urif  r^v  iWlf,  T*«  nyrnnif  c^"  [hf  *eifcflllJ   bLcxiiitiinEi,  «|lh  1lw  bum- 

to^Tf  h^»y  iW  e^pmar  tiir  driin,v[e  U  h»  Katl  tliinr    in  the  InR,  WHflw,  aiuj  ha]Tu«bi|t^  atut  nf  th*  irmrTwul  iiiuttirc,  but 

fcnaiTf    Am  aAaarVlnM  tluat   vlbrrr'  th«  moM  h«l  been  du^  aicLitair^iDir  tk#  ^vAy  fend  aluh  uT  ihv  |mikto4  dn-iufp  >nd, 

W  paH^tiM  aHMrbBd  drawri  i^mj^rcli  H  ftom  n  dJ^TiUiire  i?  itrdrraJ  chiiinsi,  tinuuiiU  In  ISI.  Ikf.pn  urvj  &itd  in  \*^li.tm 

m^  Id  a  hmtdnd  jardji,  he  «inc«lv«I  that  If  fsch  drain  had  id  ww  H*™  »if  land  lhn»  impnfwi,  »a^i»  h»i  imrnitr  buf^Mb  rf 

dnw  tfw  vaiaa  4»lt  iw«nif  Arr  jinlt,  di<>7  wu^d.  ^ii hhi  a  vht«tn^1hcii  worth  aipilnaa  paf  bi^^Hn  andciA  ki^Uior  i^iq 

wmaooM^t  ^tm,  UB6mibtw4^j  annrtn  ittt  mirpoi*^    Th*  wbola  cIMitiwn  btuhrli ;  but  li^ae  via^  the  tint  i-rnii  ii|vn  the  m^ 

^flom  mom  rvt  Uicraffwif  laid  cmt  on  Utp  h»tbv«Fliv  plan  ;  —  "  UiAh  'imfr  arhi  rtLarJ  ai«  ||«nrt»llj  tct  t^  fnund  wUhm  a  i>^ 

HASd.  4  M^  f<»l,  Hmc«  Malob,  *♦  vai  flnl  oarriad  naa^j  lK*i«hlr  dJ.L«M<T;  iutd  ihr  imfrmncf  fl»«n  Id  ddw  uf  them 

frnmcvfl  ID  wiac,  Chnvith  iht  wbota  aslHA  of  niT  fP^llfla  nT  wUi  mwU  (lv|)mil  ujm  th«   ra<^)lti    i^  i^biAltilfv  Le.    Tha 

Ihv  RtMa.    Thii  RAl  1>  abqot  Hum  nUaf  baiff  and  thklT-di  qoantEt^r  of  Uin*  nr<mtJin  fen-  th<:  pDTfpm*  li  to  rninii,  in  gnnv- 

fiMt  Thi* ;  II  ii  b«OniM  nn  atedl  rida  bi  a  midfl  dnl^,  wtwi  porthan  In  chat  if  mmiU  lUii  »b<fa  th«  dtii^^r  n  preal,  ajuf 

Apct  wida  and  aLx  fcit  dorp',  f^oat  which  thv  watn  k  runTrrMt  th>  eruilAAr  ^>jth|  Li  U  mofv  ad-flaaUa  da  mAkr  uh  of  il ;  but 

bj  a  EoialdvBUa  ^,  ta  Ih*  n?*T,     fWm  the>«  t*a  fniln  whefi  marl  1»  up-^i  Dm lp««« ar can  Iw  obtnlnrd  in  utTlrHntt 

iHaaf  aMKf  draJni  Hl^wrtltT|  ai  liHr  rardt-  di^Luirr  from  ri«ih  |taajuiti  n  9.  nufiTMUa  a|iMaa«  It  ^tpean  to  tw  |itifrr>bk." 

oih^,  and  Mend  trwn  ^ncn  Udf  rJ  i^e  rtfaA  tn  lh«  utmoit  R^wnc  U  ihorooKblij  ciBTfaKspL  naf  a  f  ivai  mAnjp  tl  liri^mM 
LEmtii  «r  t^  ■HW'    Thu*,  reach  Fidd  eofitajnt  flH.  yard* 


n»  nit  I  ] 


R«wnc"li  ihoroDKblij  ciBTfaKspL  ^af  a  civai  mAnjp  tl  lit 
liiali,  thill  all  tctuiHarizhv  n|iad{iBt«  afr  ihdMr.ki«4  j  ai:id 


. ., , ,  llu  l/tU  melhiid  I*  liCLWttr(M|  rekw  tjmd  laH^ 

btmdarr  of  Ifaa  imsta  vaf)«|.    Thaa  Add  diralni  arc  fma  *«  a  MlidmiM  awimbtm^tt  U  wmffidrai  <rw«M%  i£  m 

wlda  at  rhatan  lati^  ^4  ■!  iti*  beriik^n Kami  &>iir  brt  and  a  half  f^it  m  tmt^  mud  ly  ihi  i/etiativtst  tm^tmlmat  vf  1 

datp.     Th«^  ara  kai4  cUnCbllr  otmn  and,  m  fu-  ai  niT  vxpcrl'  mmvrw,  ijjMi  ai  Ihe  coaiw  of  n^tlJ  tbD  km, 

ancr  hJi hmift  nMai  I  twHrw  ihc?  «ill  iuHlrJEnilf  draLit.  Lhc<  tlw  iTQ|ia,  iti a>  brf  und  Eft»irti^rr. 

mo*,  wiii  ham  &Til^  n^HiI^  Id  undrrdrlittlrtK,  wVikti  [  haTi?  C!U3-  ./tAwn-^^  cvftfHi'ajirir   Jlw    ivmTr\fimg  im.   IA«  nmrl   H«ii« 

na^vr  raado  nia  aTal  Cbaimiiu,  vat^n  Itii  «t  inn  frw  Lrwt4i«:r»,  pfruHir      h  wruM  rert  Iw  itnctlrnWr,  he  tibwrrw,  it.  eftVrt 

whM«  ftte«  Ihr  l^twima  nf  Uh  wiTfjr*',  iha  -aier  CMdd  iwrt  iftpim''  -■    r         >■■    ■■   -  f  '-      1  ■'    :  -      •-  •  -■—-  >■  r-  ^.^ 

nadtl^  be  cQir«nHiftTithHilopni  channeU,  whjich  mJ^ht  ob-  «»  i       ■                           ■                                     ■                        r 

tiru<-t  Om  jjtJaiut^r''  *l«-i«  :                                                                                           .    _il 

4^^dL  JAf'«kH<i4i«ti^lUinau  ih^n  p«ky>v*kiriilti#fi3(|diiinir  iacau^.^ui.  ul  u^^^aiu  au.U  ijjiai  jiud^  mLi.n^,  tn^UniiM^a  bf 

manner :  —  "  AfWr  upittng  An  to  tJic  hnth  and  hiTl>a^e  im  ana  man.    Theae  wanon^    by  takinc  out  a  pin,  turn  thair 

Ehr  iiiiu,  and  liaminjt  kt  dawn  ai  Ikx  na  mcticabl^,  I  pl4^h  a  lading  out  on  aHher  dda ;  tner  cany  abonl  16  ewt.  aach,  beta( 

iMn  hkI  ut  fuiTDv,  with  a  m^  iliarp  hoFto^itJinifiib,  irl^irh  I  aamudk  aa  could  barctoCva  oa  eauwyed  evar  tha  OMiaa  by  • 

bom.  in  m\ttt  h-^j-v  atid  dt*iJ|ia»^  iT*i*id*-rl nii  If  -^liitJr  u-w  caft with •  drifarmd two horaaa. 

tHiE    |«   ,5->in-.»    'h-   t.^ipk    --1^    ^■|   if.^    ^r.. :r.J-,..n."»      V f^ 

'  4551  ifM  amomalcm  mode  qf  treating  peat  ban  wm  inrented  and  practised  br  the  late  Lord  Kaimee, 
which  may  be  applicable  in  a  few  ca«e«.  This  singular  mode  can  be  adopted  only  where  there  is  a  com- 
mand of  water,  and  where  the  subjacent  clay  is  of  a  most  fertile  quality,  or  consists  of  alluvial  soil.  A 
stream  of  water  is  brought  into  the  moss,  into  which  the  spongr  upper  stratum  is  first  thrown,  and  after, 
wards  the  heavier  moas,  in  small  quantities  at  a  time ;  the  whole  is  then  conveyed  by  the  stream  into  the 
neighbouring  river,  and  thence  to  the  sea.  The  mots  thus  cot  rid  of,  in  the  instance  of  Blair  Dnimmorid, 
in  Perthshire,  was,  on  an  average,  about  seven  ftet  deep.  Much  ingenuity  was  displayed  in  constructing 
the  machinery,  to  supply  water  fbr  removing  the  moss,  previously  to  the  improvement  of  the  rich  sou 
below.  It  required  both  the  genius  and  the  perseverance  of  Lord  Kaimes  to  complete  this  scheme ;  but 
br  this  singular  mode  of  improvement,  about  1000  English  acres  have  been  already  cleared,  a  population  of 
above  900  inhabitants  ftimished  with  the  means  of  subsistence,  and  an  extensive  district,  where  only  snipes 
and  moorfowl  were  formerly  maintained,  is  now  converted,  a»ifby  magic,  into  a  rich  and  fertile  corse,  or 
tract  of  alluvial  soil.  {Code.)  In  The  General  Report  qf  Scotland,  Appendix,  vol  IL  {x  98.,  and  at  p.  326 
of  this  worlc,  will  be  found  a  detailed  account  of  this  improvement 

4655.  J#o«f  ka*  been  converted  into  manure  by  fermentation  with  stable  dung,  and  with  this  article 
joined  with  whale  oil  In  the  Highland  Soc.  Trans.,  voL  viL,  an  account  is  given  (p.  147.)  of  several  ex- 
periments  of  this  kind  by  W.  Bell,  Esq. :  —  A  layer  of  moss  a  fbot  thick  was  formed  after  the  material  waa 
tolerably  dry,  in  the  month  of  June ;  above  this  a  layer  of  stable  duna  was  placed,  at  least  twice  the  thick, 
nets  of  that  of  moss ;  next  followed  another  layer  of  moss  thicker  than  the  first ;  on  this  last  layer  a  ton 
of  coarse  whale  oil  was  poured,  and  the  whole  was  completely  covered  up  with  moss.  In  ten  days  the 
whole  mass  came  freely  into  heat :  in  about  eight  weeks  it  was  turned,  and  continued  to  ferment  fteely ; 
in  a  few  weeks  afterwards  the  whole  mass  resembled  black  garden  mould.  Out  of  twenty.flve  culdc 
yards  of  stable  dung,  and  one  ton  of  oil,  two  hundred  and  sixty  cubic  yards  of  compost  were  pro. 
duced. 

455&  Peat  may  he  barred  and  rendered  fit  to  be  used  like  charcoal  in  cookery  and  other  domestic  pur. 
poses,  in  the  same  wa^  as  wood  or  coal  is  charred,  and  in  much  less  time:  For  ordinary  purposes,  it  if 
charred  by  some  families  on  the  kitchen  fire,  thus :  —  Take  a  dozen  or  fifteen  peats,  and  put  tnem  upon  the 
top  of  the  kitchen  fire,  upon  edge :  they  will  soon  draw  up  the  coal  fire,  and  become  red  in  a  short  time : 
after  being  turned  about  once  or  twice,  and  done  with  smokinc,  they  are  charred,  and  may  be  removed  to 
the  stoves:  If  more  char  is  wanted,  put  on  another  supply  of  peat,  as  before  mentioned.  By  following 
this  plan,  you  keep  up  the  kitchen  fire,  and  have  at  the  same  time,  with  very  little  trouble,  a  supply  of  the 
best  charred  peat,  perfectlv  free  of  smoke ;  and  the  vapour  is  by  no  means  so  noxious  as  charcoal  made 
from  wood.  Peats  charred  in  this  way  may  be  used  in  a  chafer,  in  any  room,  or  even  in  a  nursery,  with, 
out  anv  danger  arising  from  the  vapour.  It  would  also  be  found  verv  fit  for  the  warming  of  beds;  and 
much  better  than  live  coals,  which  are  in  general  used  ftiU  of  sulphur,  and  smell  all  over  the  house. 
(Farm.  Mag.  vol  xvlL) 

SicT.  VI.     Marsket  and  their  Impr<yvement* 

•^  4557.  A  tract  of  land  on  the  borders  of  the  sea  or  of  a  large  river  is  called  a  manh : 
It  diflfen  from  the  fen,  bog,  and  morass,  in  consisting  of  a  firmer  and  better  soil, 
and  in  being  occasionally  flooded.  Marshes  are  generally  divided  into  fresh-water 
marshes  and  salt-water  marshes ;  the  latter  sometimes  called  saltings  or  ings :  fresh- 
water marshes  differ  from  meadows,  in  being  generally  soaked  with  water  from  the  sub- 
soils or  springs. 

4558.  Fresh-water  marshes  are  often  found  interspersed  with  arable  land,  where  springs 
rise,  and  redundant  water  has  not  been  carried  off;  and  may  be  improved  by  a  course  ot 
ditdiing,  draining,  and  ploughing.     Where  large  inland  marshes  are  ahnost  constantly 
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cofered  with  water,  or  the  soil  is  extremely  wet,  they  may  be  drained,  as  lai^  districts  in 
the  fens  of  Lincolnshire  have  been,  and  made  highly  Taluable.  The  object,  in  that  case, 
is,  by  embankments,  draining,  and  other  means  of  improvement,  to  convert  these  marshes 
into  pasture  or  meadow,  or  even  arable  lands ;  and  where  such  improvements  cannot  be 
accomplished,  the  most  useful  woody  aquatics,  as  willows,  osiers,  &c.,  may  be  grown  with 
advantage. 

4559.  Romney  marsh  is  one  of  the  most  extensive  and  fertile  fresh-water  marshes  in 
Britain.  It  contains  nearly  24,000  acres;  besides  which  Walland  marsh  and  Dinge 
marsh,  which  are  comprised  within  the  walls,  contain,  the  former  1S,000,  and  the  latter 
8,000  acres.  Boys  informs  us  that  "  the  internal  regulations  of  these  marshes  are  com> 
mitted  to  the  superintendence  of  expenditors.  These  are  appointed  by  the  Commissioners 
of  Sewers,  and  are  to  take  care  that  the  repairs  of  the  walls  are  maintained  in  due  order, 
and  that  Uie  costs  attending  the  same  be  levied  on  each  tenant  according  to  the  number 
of  acres  occupied  by  him  ;  for  which  purpose  they  are  to  cause  assessments  to  be  made 
out,  with  the  names  of  the  occupiers,  and  the  rateable  proportions  to  be  borne  by  them 
respectively ;  and  these  rates,  which  must  be  confirmed  by  the  commissioners,  are  termed 
soots ;  and  that  when  any  occupier  refuses  to  pay  his  scot,  the  expenditors  can  obtain  a 
warrant  from  the  commissioners,  empowering  them  to  distrain  for  the  same,  as  for  any 
other  tax.**  These  marshes  are  both  appropriated  to  the  purposes  of  breeding  and 
feeding. 

4560.  Salt  water  tnanhes  are  subject  to  be  overflowed  at  every  spring  tide,  and  at  other 
times,  when,  from  the  violence  of  the  wind  or  the  impetuosity  oiP  the  tide,  the  water  flows 
beyond  its  usual  limits.  Their  goodness  is  in  a  great  measure  analogous  to  the  fertility 
of  the  acJIjoining  marshes ;  and  their  extent  diflfers  according  to  the  situation.  Emiiank- 
ments,  as  it  is  remarked  in  The  Code  of  AwncvJUure-t  are  perhaps  the  only  means  by  which 
they  can  be  eflTectually  improved,  especially  when  they  are  deficient  in  pasture.  How- 
ever, where  pasture  abounds,  they  are  in  some  cases  more  valuable  than  arable  lands,  the 
pasture  operating  as  a  medicine  upon  diseased  cattle. 

4561 .  Marshes  on  the  Thames.  In  Vie  Agricultural  Survey  of  Keni  it  is  asserted,  that 
great  profit  is  made  by  the  renters  of  marshes  bwdering  on  the  Thames,  in  the  ndgh- 
bourhood  of  London,  from  the  grazing  of  horses,  the  pasture  being  deservedly  accounted 
salubrious  to  that  useful  animal.  Such  horses  as  have  been  worn  down  by  hard  travel, 
or  long  afflicted  with  the  farcy,  lameness,  &c.,  have  frequently  been  restored  to  their 
pristine  health  and  vigour,  by  a  few  months*  run  in  the  marshes,  especially  on  the  salt- 
ings ;  but  as  every  piece  of  nuirsh  land  in  some  measure  participates  of  this  saline  dis- 
position, so  do  they  all  of  them  possess,  in  a  comparative  degree,  the  virtues  above 
mentioned,  and  for  this  reason  the  Londoners  are  happy  to  procure  a  run  for  their 
horses,  at  4«.  or  5«.  per  week.  Another  method  practised  by  the  graxiers  in  the  vicinity 
of  London  is,  to  purchase  sheep  or  bullocks  in  Smithfield  at  a  hanging  market,  which, 
bdng  turned  into  the  marshes,  in  the  kpse  of  a  few  weeks  are  not  only  much  improved 
in  flesh,  but  go  off  at  a  time  when  the  markets,  being  less  crowded,  have  considerably 
advanced  in  price ;  and  thus  a  twofold  gain  is  made  fit>m  this  traffic.  Many  of  the 
wealthy  butchers  of  the  metropolis  are  possessed  of  a  tract  of  this  marsh  land,  aud, 
having  from  their  constant  attendance  at  Smithfield,  a  perfect  knowledge  of  the  rise  and 
fkll  in  the  markets,  they  are  consequently  enabled  to  judge  with  certainty  when  will  be 
the  proper  time  to  buy  in  their  stock,  and  iX  what  period  to  dispose  of  them. 

4563.  In  tfarious  districts  of  the  island  situated  on  the  borders  of  the  sea,  or  near  the 
mouths  of  large  rivers,  there  are  many  very  extensive  tracts  of  this  description  of  land, 
which  by  proper  drainage  and  enclosure  may  be  rendered  highly  valuable  and  productive. 
This  is  particularly  the  case  in  Somersetshire  and  Lincolnshire.  In  the  former  of  these 
counties,  vast  improvements  have,  according  to  Billingsley,  as  stated  in  his  Me  Survey, 
been  effected  by  the  cutting  of  ditches,  for  the  purpose  of  cUviding  the  property,  and  the 
deepening  of  the  general  outlets  to  discharge  the  superfluous  water.  Many  thousand 
acres  which  were  formerly  overflowed  for  months  together,  and  consequently  of  little  or 
no  value,  are  now  become  fine  grazing  and  dairy  lands. 

Skct.  VII.     Downs  and  other  Store  Lands. 

456.S.  Downs  are  those  undulating  smooth  surfaces  covered  with  close  and  fine  turf 
met  with  in  some  districts  on  the  sea-shore ;  the  soil  is  sometimes  sandy,  and  at  otlier 
times  clay  or  loam.  In  inland  situations  there  are  also  down  lands,  as  in  Wiltshire, 
Lincolnshire,  and  Yorkshire ;  in  Uie  latter  two  counties  they  are  called  wolds. 

4564.  Sandy  downs  an  the  sea-shore  are  oflen  more  valuable  in  their  natural  state 
than  afrer  cultivation.  In  a  state  of  nature  they  frequently  afford  good  pasture  for  sheep 
and  rabbits,  and  at  other  times  produce  grasses  that  may  be  used  as  food  for  cattle,  or  as 
litter.  But  the  great  object  should  be  to  raise  plants  which  contribute  to  fix^  these  soils, 
and  to  prevent  them  from  being  drifted  by  the  winds,  which  often  occasion  incalculable 
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mischief.  The  moat  suitable  plants  for  the  purpose  are,  the  JS'lyxnus  arenarius,  jCtneus 
arenkrius,  ^rundo  Doiuli,  Ononis  spinosa,  G41ium  vdrum,  TussiUgo  Pietadtes,  and  a 
Tariety  of  other  creeping-rooted  plants  and  grasses.  Of  wcxmIj  pknts,  the  elder  is 
one  of  the  best  for  resisting  the  sea  breeze,  and  requires  only  to  be  inserted  in  the 
sand  in  large  truncheons.  Where  the  sands  on  sea-shores  are  mixed  with  shells, 
and  not  very  liable  to  drift,  if  they  can  be  sheltered  by  fences  or  an  embankment, 
and  sown  with  white  dover,  it  will  be  found  both  an  economical  and  profitable 
improvement. 

46&.  Tkedri/t-tamAqf  UeouUr  fUiridet  hwe  In  ume^Aaettbem  ctmmiiyiaUAa^ 


ure  by  **  square  pieces  of  turf,  cut  from  aoUd  tward,  and  laid  upon 
the  drifting  surlkce.  In  steep  places  nearer  to  each  other,  and  in  less 
indined  i^aoes  at  a  greater  distance :  on  rerj  rapid  dediTidct  the  turfe 


are  placed  in  contiguity.  These  turft,  although  separated  by  intervals 
of  a  foot  or  so  of  sand,  are  not  liable  to  be  buried,  except  in  very  ex. 
posed  places.'*  IQaar.  Jour.  Agr.  voL  L  p.  715.)  N.  Madeod,  Esq.  of 
Harris,  has  reeuimed  and  brought  into  useAal  permanent  pasturs 
above  190  acres  of  useless  drifting  sand,  by  fdanting  it  with  ilrtndo 
arenkria  {Jia.  710.)  in  1819.  The  operation  is  performed  in  September, 
by  cutting  the  plants  *'  about  two  inches  below  the  surftee  with  a 
snail  thln.edsea  spade,  with  a  short  handle,  which  a  man  can  use  in 
his  right  hand,  at  the  same  time  taking  hold  of  the  grass  with  his  left; 
other  persons  carrying  it  to  the  blowing-sand  to  be  puuited  in  a  hole,  or 
rather  a  cut,  made  in  the  sand,  about  eicht  or  nine  inches  deep,  (and 
deeper  where  the  sand  is  very  open  and  much  exposed,)  by  a  large 
narrow.pointed  spade.  A  handfiil  of  ArtmAo  arenllria,  or  bent  grasa, 
was  put  mto  each  of  these  cuts,  which  were  about  twelve  inches  dis- 
tant,  more  or  less,  according  to  the  exposure  of  the  situation.  When 
properly  fixed  in  the  blowing.sand,  the  roots  begin  to  grow  and  spread 
under  the  surfiice,  in  the  course  of  a  month  after  planttng.  This  grass 
is  relished  by  cattle  In  summer,  but  it  is  ofgreater  value,  by  preserv. 
ing  it  on  the  ground  for  wintering  cattle :  it  would  be  Injudicious  to  cut 
it,  because  it  will  stand  the  winter  better  than  any  other  srass,  and  la 
seldom  covered  with  snow.  Neitberwind,  rain,  nor  frost  will  destroy  it: 
but  the  old  grass  naturally  decays  towards  the  latter  end  of  spring  and 
the  beginning  of  summer,  as  the  new  crop  grows.  White  and  red  clover 
will  grow  spontaneously  among  this  grassln  the  course  of  a  ftm  yearly 
provklcd  it  is  weU  secured.    (TVsuw. //igAJL  «w.  voL  vL  {x  S65.) 

4566.  Poor  iandy  ioUs  in  inland  dtstrid*  are  not  unfrB- 
quently  stocked  with  rabbits.  When  the  prod  uctions  of  ara- 
ble lands  are  high,  it  is  found  worth  while  to  break  up  these 
warrens  and  cultivate  com  and  turnips ;  but  it  frequently  happens  that,  taking  the  requi« 
site  outlay  of  capital,  and  the  expenses  and  risk  into  consideration,  they  do  nojt  pay  so 
well  as  when  stocked  with  rabbits.  Such  lands  are  generally  well  adapted  for  plant- 
711  ing;    but  in  this,  as  in  every  other  case 

where  there  is  a  choice,  circumstances  must 
'  direct  what  line  of  improvement  is  to  be 
adopted. 

4567    Shores  and  tea  beaches  (f  gravel  and 

shingle,  without  either  soil  or  vegetation,  are 

N  perhaps  the  moetunimproveable  spots  of  any; 

i  but  something  may  be  done  witii  them  by 

^  btuying  the  roots  of  the  arenarious  grasses 

y  along  with  a  little  clay  or  loamy  earth.     Of 

i  these,  the  best  is  the  Ardikdo  arenkria  and 

^ymus    arenkrius    (^.  711.  a),    already 

'  mentioned ;    and    E*   genicuUtus  (6)   and 

siblricus  (c)  would  probably  succeed  equally 

well.     The  last  grows  on  the  sandy  wastes 

of  Siberia,  and  the  precedifag  b  found  on 

the  shores  of  Britain. 


Chap.  V. 

Improvement  of  Lands  already  in  a  State  ofOuUure, 

4568.  J  profitable  application  tf  many  of  the  practices  recommended  in  the  chapten  of 
tills  and  the  foregoing  Book  may  be  made  to  many  estates  which  have  been  long  undar 
cultivation.  It  is  certain,  indeed,  that  the  majority  of  those  who  study  our  work  will 
have  that  object  more  in  view  than  the  laying  out  or  improvement  of  estates  ab  origlma. 
Few  are  the  estates  in  Britain  in  which  the  farm  lands  do  not  admit  of  incrwssd  faliM^ 
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by  rectifying  the  shape  of  fields,  adjusting  their  size,  improving  the  fences,  druning  the 
soil,  or  adding  to  the  shelter  ;  and  few  are  the  farmeries  that  may  not  be  rendered  more 
commodious.  Of  this,  we  shall  give  a  few  examples,  after  we  have  stated  the  general 
principles  and  modes  of  proceeding. 

Sect.  I.   General  Prindplet  and  Modes  of  Procedure,  in  improving  EUaUi  already  more 

or  lest  improved. 

4569.  The  groundwork  of  improvement^  on  which  a  practical  man  may  tread  with  safety 
and  full  efftect,  is  an  accurate  delineation  of  the  existing  state,  together  with  a  faithftU 
estimate  of  the  present  value,  of  the  lands,  and  other  particulars  of  an  estate  to  be  im- 
proved. A  general  map  of  the  appropriated  lands,  readily  exhibiting  the  several  fkrms 
and  fields  as  they  lie,  and  showing  the  existing  watercourses,  embankments,  fences,  and 
buildings ;  the  woodlands,  standing  waters,  morasses,  and  moory  grounds ;  the  known 
mines  and  quarries ;  together  with  the  commonable  lands  (if  any)  belonging  to  the  estate^ 
^orms  a  comprehensive  and  useful  subject  of  study  to  the  practical  improver.  It  is  to 
him,  what  the  map  of  a  country  is  to  a  traveller,  or  a  sea-^art  to  a  navigator.  If  an 
estate  is  large,  a  fiuthfiil  delineation  of  it  will  enable  him  in  a  few  hours  to  set  out  with 
advantages,  respecting  the  connections  and  dependencies  of  the  whole  and  its  several  parta^ 
which,  were  he  deprived  of  such  scientific  assistance,  as  many  days,  weeks,  or  mnn^hf 
could  not  furnish.  If  on  the  same  plan  appear  the  rental  value  oif  each  fidd  or  parcel 
of  land,  and  the  annual  produce  of  each  mine,  quarry,  woodland,  and  productive  water, 
in  its  present  state,  the  preparatory  information  which  science  is  capable  of  supplying 
may  be  considered  as  complete ;  and  it  remains  with  the  artist  to  study  with  persevering 
attention  the  subject  itself,  in  order  to  discover  the  species  of  imjnrovements  of  which  it 
19  susceptible,  and  the  suitable  means  of  carrying  them  into  effect. 

4570.  The  ^pedes  of  improvements  incident  to  landed  property  are  numerous.  They 
may,  however,  be  classed  imder  the  following  heads :  —  the  improvement  of  the  outline, 
and  general  consolidation  of  an  estate  by  purchase,  sale,  or  exchange :  the  improvement 
of  the  roads ;  of  the  mines  and  minerals ;  of  the  towns,  villages,  mills,  and  manufacto- 
ries ;  of  the  waters ;  of  the  woods  and  plantations ;  and  of  the  fsumeries  and  &rm  lands. 
This  last  subject  is  the  most  common,  and  to  it  we  shall  devote  the  succeeding  section. 
To  discuss  the  other  species  of  improvement,  as  applied  to  old  estates,  would  necessarily 
include  so  much  of  what  has  already  passed  in  review  in  the  foregoing  Book,  as  to  b« 
wearisome  to  the  reader. 

Sscv.  11.     Improvement  of  Farmeries  and  Farm  Lands. 

4571.  Farm  lands  are  of  more  or  less  value  according  to  the  means  of  occuptfing  them. 
Arable  lands  in  particular  require  buildings  and  other  conveniences  proportioned  to  the 
sise  of  a  fimn.  We  frequently  see  tenants  curbed  in  their  operations,  and  incurring  a 
waste  of  produce,  through  the  want  of  sufficient  homestalls.  On  the  other  hand,  we 
sometimes  observe  a  prodigality  of  expenditure  on  fium  buildings ;  thus  not  only  sinking 
money  unnecessarily,  but  incurring  unnecessary  expenses  in  subsequent  repairs,  by  ex- 
tending homesteads  beyond  the  sizes  of  farms.  In  some  cases,  therefore,  it  will  be 
found  necessary  to  curtail  the  extent  of  farm  buildings,  as  large  bams ;  in  others  to 
enlarge  the  yards,  and  in  many  to  add  and  re-arrange  the  whole.  The  subject  there- 
fore may  be  considered  in  regard  to  design  and  execution ;  but  as  we  have  already 
treated  fully  on  laying  out  new  fiurmeries,  we  shall  here  offer  only  a  few  general  remarks 
as  to  alterations. 

4572.  In  improving  the  flan  of  a  finneryt  the  given  intention  is  first  to  be  maturely 
considered,  and  the  several  requisites  to  be  carefully  ascertained.  The  given  site  is  next 
to  be  delineated,  so  as  to  show  the  existing  buildings,  yards,  roadways,  and  entrances  ; 
and  then,  by  maturely  stud3ring  the  plan  alternately  with  the  site  itself,  the  improver  is 
to  endeavour  to  trace  out  the  most  suitable  alterations ;  all  the  while  keeping  in  view  the 
perfection  of  arrangement,  the  situation  and  value  of  the  existing  buildings,  and  the  ex- 
penses of  alteration ;  reconsidering  the  subject  repeatedly,  until  the  judgment  be  fully 
satisfied.  It  is  much  easier  to  plan  and  erect  a  new  farmstead,  than  to  improve  one  which  is 
already  erected.  The  former  requires  science  and  ingenuity  only ;  the  latter  good  sense 
and  judgment  also. 

4573.  In  executing  improvements  on  old  farmeries,  some  difiSculty  occurs  as  to  the  in- 
corporation of  new  and  old  materials.  If  the  situation  and  plan  are  likely  to  be  of  per- 
manent approval,  the  new  erections  nuiy  be  made  in  the  most  substantial  manner; 
keeping  it  in  view  that  the  old,  which  are  repaired  at  the  time,  nuiy  afterwards  be  wholly 
renew^  But  if  the  repairs  and  improvements  are  not  to  extend  further  than  the 
duration  of  a  lease,  or  tiU,  by  the  expiration  of  various  leases,  some  general  plan  of 
improvement  can  be  determined  on,  then  old  materials  may  be  used,  or  less  permanent 
structures  may  be  erected. 
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4575.  The  farmery  W 
amdamckmiendoudfleidi 
(5),  are  wpantcd  from 
the  eommoo  field  by  « 
roed,  and  bounded  oo  the 
other  tide  by  a  kkei  The 
■oU  U  a  soft  Uack  cut» 
on  a  navelly  nibMil, 
the  luWSioe  a  mtle  dope 
towards  the  lake  Tne 
fkmuhouie  la  soppoted  to 
be  already  placed  In  thia 
anctent  part:  and  the  ob. 
lect  in  View  it  to  unite  a 
larie  portion  of  the  com. 
noo  field,  when  cncloaed, 
to  each  andent  fhrm,  ao 
aa  to  get  a  fair  rent  for  the 
landf  at  theleatt  expenie 
The  wU  of  thia  oonmuNi 
field  is  a  light  poor  sand, 
with  nearly  a  flat  surftoe. 
The  dreumatances  of  the 
ooimtiT  are  flivourable  to 
larae  Arms,  the  climate 
is  dry,  and  the  dtuation 
such  as  to  require  shelter. 
The  number  of  acres  to 
be  enclosed  and  added  to 
thU  fSsrm  U  I90a  Theee 
will  be  moat  adTanlage. 
ously  eulttrated  in  six 
shifts  of,  1,  turnips  (c) : 
li; barley (d)i  3,  artificU 
grasses  («};  4  and  5^  the 
■ame(/,^):&  wheat  or 
oata(i).  Each  shift  Is 
pioposed  to  be  separated 
by  a  piantati<m  itar  shelter, 
and  no  Inftrior  diTisioos 
are  made  In  two  of 
the  plantadona  are  field- 
barns,  sheda,  >c.  where 
the  com  grown  on  oDe* 
half  of  the  arable  lands  to 
threshed  by  a  moreabie 
threshing.machtne,  and 
the  straw  consumed  by 
cattle  There  are  cottagea 
at  each  of  these  bans  rnt 

labourers  to  attend  to  the  stock,  ftc.  The  ridges  m  each  of  the  breaks  or  shifts  are  sufnoscd  to  extend 
their  whole  length ;  or  they  may  be  ploughed  as  if  the  whole  break  were  only  one  ridge,  bir  which  meana 
not  a  moment  Is  lost  in  tuiniiw  at  the  ends,  ftc.  Hetcfiud  or  Deron  oxen  are  suppoaed  the  bcesta  of 
labour  on  tUs  fkrm. 

4576.  In  place  if  the  above  roiatiorh  wheftt  may  be  added  after  the  aecond  year  of  arti. 
6cial  graaaesy  and  one  ahilt  kept  enturdy  under  saintfoin.  This  saintfoin  divuion  mutt 
of  course  be  changed  every  sixth  or  serenth  year.  However,  if  a  proper  mixture  of 
artificial  giaascs  is  sown,  such  as  red,  white,  and  yellow  clorer,  rib-grass,  burnet,  saint- 
foin, timothy,  cocksfoot,  rye-grass,  and  soft-grass,  the  produce  will  be  superior  to  that 
from  either  saintfoin  or  lucem  alone^  on  a  sdl  such  as  this,  or  eren  perhaps  on  any  sciL 
Every  agriculturist  of  observation  must  be  aware  that  the  efforts  of  annual  and  biennial 
plants  are  powerful  for  a  few  years  at  first,  and  that  they  uniformly  produce  a  greater 
bulk  than  perenniab :  the  latter  seem  to  compensate  for  this  temporary  bulk  by  a  steady 
durable  produce. 

4577.  The  MpoMtttre  near  the  hottee  is  supposed  to  be  irrigated  ftom  the  upper  part 
of  the  lake,  by  a  cut  passing  near  the  house.  These  pastures  are  particularly  advan- 
tageous for  early  lambs,  milch  cows,  &c.  and  for  stock  in  general  in  seasons  of  great 
drought. 

^  4578.  Correcting  the  outUnei  ofjteldt  is  one  of  the  most  obvious  sources  of  ameliora- 
tion on  many,  perhi^  on  most,  estates.  The  advantages  of  proper  sized  and  shaped 
enclosures  have  been  fully  pointed  out,  when  treating  <^  kying  out  farm  lands,  and  in 
altering  existing  fences  the  same  principles  must  be  steadily  kept  in  riew ;  for  though* 
unless  by  a  total  eradication  of  all  the  existing  fences,  every  requisite  may  not  be  attain- 
able, yet  such  a  number  may  be  gained  as  amply  to  compensate  for  the  expense.  In 
altering  the  shape  and  size  of  fields,  besides  the  advantages  resulting  from  the  improve^ 
ment  in  form,  it  will  generally  be  found  that  a  number  of  culturable  acres  may  be  added 
to  the  hna  in  proportion  to  the  crookedness  and  width  of  the  fences.  Better  drainage 
and  roads  vrill  also  be  obtained,  and  where  ornament  is  an  object,  a  pa^like  i^pearanoe 
inay  be  produced  by  leaving  a  single  trees  as  part  of  whal  may  have  stood  in  the  eradi- 
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4579L  A$  mm  ejumple  qf  itmproviiig  the  tkape  and  Jte  ^JUUt,  we  shall  refer  to  a  fiurm  of  S50  acrei, 
iituatod  in  Middlewx.  Cw.  713.)    In  tbU  caM.  the  fieldf  were  larger  than  luual,  but  the  fencei  were  in 


many  parts  Arom  ten  to  fifteen  vards  in  width,  more  resembllnff  strips  of  copse  wood  than  fences,  as  they 
contained  haxel,  dogwood,  black  and  white  thorns,  wild  rotes,  brambies,  and  a  Tariety  of  native  shnibs. 
The  lines  of  these  fences  were  so  ill  calculated  for  carrying  off  the  surface-water,  that  in  one  half  of  the 
flelda  there  were  open  gutters  for  the  discharge  of  the  water  collected  in  the  hedge-row  ditchea 

45B0l  In  the  centre  of  one  field  (23),  for  example,  above  an  acre  was  rendered  wa«te  by  the  water  ftom 
other  Adds  ( 19,  SO,  and  SI),  which  water,  it  is  curious  to  remark,  might,  if  led  over  the  same  acre  agrees 
ably  to  the  principles  of  irrigation,  have  produced  annually  at  least  two  loads  and  a  half  of  good  hav,  in 
place  of  annually  rendering  the  produce  of  this  acre  unmarketable.  The  water  of  somp  fields  (as  16, 18, 
and  part  of  19,)  ran  in  a  diagonal  direction  through  another  (15),  two  acres  of  which  might  have  been  IrrU 
gated  by  it  to  advantage. 

4581.  In  the  fiurm,  when  altered  (Jfg-  714.),  the  fields  are  more  uniform  in  shape  and  size ;  their  sides 
are  parallel,  and  better  adapted  for  ploughing  the  lands  in  straight  ridges.    All  the  surface-water  Is 


carried  ofiTby  the  open  fence  drains.  Access  to  had  to  every  field  by  the  shortest  possible  road  from  the 
fkrmery.  Only  two.thlrds  of  the  number  of  gates  formerly  required  are  requisite  Fifty  acres  are  ren- 
dered useful  which  were  formerly  lost,  or  pernicious,  by  occupylne  space  for  which  rent  ^"J****  ^^  ' 
harbouring  insects  and  noxious  weeds :  and  as  much  rich  vegetable  earth  is  obtained  fVom  the  old  hedge 


las.  spresd  abroad  in  every  direction,  may  be  said  to  manure  at  least  ten  acresi    The  whole  is  more 
and  beatthfU  t  and,  ttmn  the  number  of^sinsle  trees  thrown  into  the  fields,  more  degant,  yd  bear* 


Ing  a  neater  resemblance  to  a  park.    A  part  nearthe  house  (1,1^3)  to  In  permanent  pastorc^  and  the  rest 
(4, 5, 6^  ftc)  under  a  course  of  fUlow,  wheat,  clover,  beans,  and  wheat.    . 
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4fi8SL  JsameMmmie  <^akermg  tkefiOtU  tmd  comtoiidatitig  a  farm,  we  submit  the  caae  of  a  meadow, 
term,  with  the  anUe  land*  in  a  cominon  field  itate.  ifig.  715.)  By  an  act  of  enclosure,  these  scattered 
anble  lands  (a)  were  exchanged  for  others  adjoining  the  meadow  grounds  ifig.  716.  b),  and  the  whole  ren. 


716 


, This  fiirm,  being  intersected  by  a  public  lane,  affbrds  an  example 

hi  which  no  private  roads  are  wanted.  The  stie  and  shape  of  the  fields  were  improved,  and  the  broad 
fences  reduced  as  in  the  preceding  case,  and  attended  with  the  same  advantages  in  an  a^icultural  point 
of  view. 


t  hnadJtHCit  UMn  tn  t^nitnM  uid 

_„         S«iuinOT,r«t,MjiistlTolMcrr«dby 

«  CTCTT  thlQK.    *■  The  fences  on  tbe  MarnncM 

.    MM,"  he  ny»,  "  vera  ilabi*  to  the  ume  objcc- 

«loa  which  to  applicable  to  •  gnat  PinnoitJon  ofthc  oeantla  of 
•—- •     — ^  t  oempoMd  of  quick,  at  knrt  but  In  • 


ThOTUt 
Withal 


2- — ^~^.^,  —.J  .—  _....jMmvtoaiMbt€fb<uham(ro«liu| 
from  the  itamp  of  enrj  lort  or  Ibrart-trw,  Intcnnixed  with 
hacel,  Urch,  hornbenm,  mapl*,  alder,  willow,  &r.  Thejr  an 
planted  on  hiah  and  dry  mounda,  and  thoa  are  subject  to  con- 
Mot  deeaj.    They  occupy  too  nwch  (proand,  prorldcd  agricul- 


ture aknc  were  the  occnpatkn  ef  life.  But  as  lb<y  SiTe  great 
pnteciion,  when  they  thrivp,  to  the  same,  they  become  an  Im- 
portant olO«ct  of  pmerratlon,  inaamueh  aa  every  thinft  muct 
be  of  eooaequence  which  eontributs  lo  the  cport.  and  has  the 
eflhct  of  retaining  the  gentry  at  EnfrLand  much  upon  their 
**' "~'~ -naaon,  it  may  occa>ionaUj  Iw  proper  to  con- 
'ay  to  Mieaerte  thcae  liedgea  at  the  leoak 
e,  in  place  of  aubaututing  more  perfrct  once  in  th(4r 

nor  ihottld  one  object  cxcTuaively  be  attended  to  In  the 

urieuMural  improvemenu  of  ao  gnnt  and  ao  wealthy  a  oountiy. ' 


unprovemenu  or  ao  gnat  i 
r.  Loch'a  idcaa  on  game  m 


4584.  H^hen  farm-lands  are  exposed  to  high  unnds,  insterspersing  them  with  strips  or 
masses  of  plantation  is  attended  with  obTiously  important  advantages.  Not  only  are 
such  lands  rendered  more  congenial  to  the  growth  of  grass,  and  com,  and  the  health  of 
pasturing  animals,  but  the  local  climate  is  improved.  The  fact,  that  the  climate  may  be 
thus  improved,  has,  in  very  many  instances,  been  sufficiently  established.  It  is,  indeed, 
astonishing  how  much  better  cattle  thrive  in  fields  even  but  moderately  sheltered  than 
they  do  in  an  open  exposed  country.  In  the  breeding  of  cattle,  a  sheltered  farm,  or  a 
sheltered  comer  in  a  farm,  is  a  thing  much  prized ;  and,  in  instances  where  fields  are 
taken  by  the  season  for  the  purpose  of  fattening,,  those  most  sheltered  never  fiul  to  bring 
the  highest  rents,  provided  the  soil  n  equal  to  that  of  the  neighbouring  fields  which  are 
not  sheltered  by  trees.  If  we  enquire  into  tlie  cause,  we  shall  find,  that  it  does  not  alto- 
gether depend  on  an  early  rise  of  grass,  on  account  of  the  shelter  afforded  to  the  lands 
by  the  plantations ;  but  likewise  that  cattle,  which  have  it  in  their  power,  in  cold 
seasons,  to  indulge  in  the  kindly  shelter  afforded  them  by  the  trees,  feed  better ;  because 
their  bodies  are  not  pierced  by  the  keen  winds  of  spring  and  autumn,  neither  is  tlie 
tender  grass  destroyed  by  tlie  frosty  blasts  of  March  and  April.  {Plant.  ITal.  p.  121.) 

4585.  Tke  operaikm  qf  ikreen  plantations,  in  exposed  situations,  Marshal  <4Mervcs,  is  not  merely  that 
of  ^ving  shelter  to  the  animals  lodging  immediately  beneath  them  i  but  liliewise  that  of  brcaliing  the 
uniform  current  of  the  wind,.— shattering  the  cutting  blasts,  and  throwing  them  into  eddies;  thus 
meliorating  the  air  to  some  distance  fVom  wem.  Living  trees  communicate  a  degree  of  actual  warmth 
to  the  air  which  envelopes  them.  Where  there  Is  Uie  there  is  warmth,  not  only  in  animal  but  hi 
vegetable  nature  The  severest  firost  rarely  afffects  the  sap  of  trees.  Hence  it  appears,  that  trees  and 
shrubs  properly  disposed,  in  a  bleak  situation,  tend  to  improve  the  lands  so  situated,  in  a  threefold  way, 
for  the  purposes  of  agriculture ;  namely,  by  giving  shelter  to  stock ;  by  breaking  the  currents  of  winds; 
and  by  communicating  a  degr#e  of  warmth  or  softness  to  the  air,  in  calmer  weather. 


nangs,  of  hills, 


s  c 
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45ft7.  Tks  width  qf  skreen  pUmttUkmi  ought  generallT  to  be  regulated  by  the  Talue  of  the  Und  fbr 
agricultural  uses,  and  the  advantages  of  the  situation  for  the  sale  and  delivery  of  timber.  In  ordinary 
cases,  fhrni  two  to  four  statute  poles  mav  be  considered  as  an  eligible  width. 

4588.  The  form  t\f  olantationa  for  shelter,  however,  will  not  in  every  case  be  that  of  a  stripe  or  belt  ot 
uniform  width.    In  hilly,  rocky,  and  other  situations,  diflfbrent  fbrms  will  suggest  themselves,  according 


to  the  situation  and  the  objects  in  view. 


In  rocky  abrupt  sites  {Jig.  717.)  the  plantation  will  consist  of  a 
717 


number  of  masses  (a,  6,  c),  of  forms  determined  by  the  rocks  and  precipices,  among  which  some  of  the 
roost  valuable  pasture  may  be  left  as  glades  (</,  e),  fat  use,  effbct,  and  for  the  sake  of  game.  Strips  and 
hedges  for  sheltering,  or  separating  arable  lands,  should  be  formed  as  much  as  poMlbie  in  straight  and 
parallel  lines,  in  order  not  to  increase  the  expense  of  tillage  by  short  and  irregular  turnings.  Straight 
parallel  strips,  on  irregular  surfaces,  have  a  more  varied  appearance  at  a  distance,  than  strips  ever  so 
much  varied  on  a  flat  surface :  for^  in  the  former  case,  the  outline  against  the  sky  is  varied  as  much  as 
that  on  the  earth.  In  extensive  hilly  pastures,  in  which  it  is  often  desirable  to  produce  shelter,  and  at 
the  same  time  to  plant  only  the  most  rocky  and  unproductive  spots,  the  forms  may  be  of  the  most  irre. 
gular  description  j  and  by  planting  chiefly  on  the  eminences  and  slopes  [Jig.  7ia],  shelter  will  be  most 
710  efRictually  produced,  the  pasture  improved,  the  least  valu. 

able  ground  rendered  productive  In  copse  or  timber,  and  the 
greatest  richness  and  picturesque  beauty  conferred  on  the 
landscape.  There  are  some  fine  examples  of  this  in  the 
hillv  dutricts  of  Fifeshire:  there,  on  many  esUtes  where 
nothing  was  sought  for  but  profit  and  shelter,  the  greatest 
beauty  has  been  produced  ;  and  the  picturesque  tourist  now 
passes  through  gbdes  and  valleys,  pastured  by  welUfed  cattle 
and  sheep,  enlivened  by  rocks,  thickets,  hanging. woods,  and 
occasional  rills  and  lakes.  Fifty  yean  ago  scarcely  a  tree 
was  to  be  seen,  and  only  the  most  inferior  descriptions  of 
live  stock. 

i589L  The  species  qf  woody  plant$\xA  aAafiteA  tat  AifAtet, 
are  the  rapid-growing  and  evergreen  trees,  as  the  Scotch 

Sine ;  and  such  as  are  at  the  same  time  clothed  with  branches 
rom  the  ground  upwards,  as  the  spruce  fir,  are  the  best  of 
all  trees  for  shelter,  unless  the  situation  is  very  elevated. 
Among  the  deciduous  trees,  the  ftst-growing  branchy  sorts 
are  roost  desirable,  as  the  larch,  birch,  poplar,  willow ;  in 
very  elevated  situations,  the  birch,  mountain-ash.  and  Scotch 

?ine ;  exposed  to  the  sea  breeie,  the  elder  and  sycamore, 
'o  maintain  a  branchy  lea^  screen  ftt>m  the  ground  up. 
wards,  intermix  tree  and  shrubs  which  stole;  or  such  as 
grow  under  the  shade  and  drip  of  others,  as  the  holly,  hasd, 
dog. wood,  box,  yew,  &c  To  produce  shelter,  and  yet  admit 
of  the  growth  of  grass  below  the  trees,  prune  any  sort  to 
single  stems,  and  use  chiefly  deciduous  sorts. 
401X1.  In  bleak  and  barren  sUnationSy  Marshal  i 


:^otti:^¥ 


the  larch  will  generalljr  be  found  the  most  profitable,  as 
timber ;  but,  being  deciduous,  it  does  not  in  winter,  when 
Its  services  are  most  wanted,  aftbrd  as  much  shHter  as  the 
common  pina  A  skrecn,  to  shelter  live  stock,  should  be 
dose  at  the  bottom,  otherwise  it  Is  injurious  rather  titan 
beneficial :  not  only  the  blast  acquiring  additional  current,  but  snow  being  liable  to  be  blown  through, 
and  to  be  lodged  in  drifts  on  the  leeward  side,  to  the  annoyance  and  danger  of  sheep  that  have  repaired 
to  it  for  shelter.  A  larch  plantation  margined  with  spruce  firs,  and  these  headed  at  twelve  or  fifteen 
feet  high,  would  affbrd  the  required  shelter  ft>r  a  length  of  years,  llie  firs,  or  pines,  thus  treated,  would 
be  induced  to  throw  out  lateral  boughs,  and  feather  to  tlie  ground  :  while  the  larches,  in  their  more 
advanced  state  of  growth,  would,  by  permitting  the  winter's  winds  to  pass  through  the  upper  parts  of  the 
skrecn,  break  the  current  and  mellow  the  bbut 

4591.  In  more  genial  sitmaUons^  the  beech,  by  retaining  its  leaves  In  winter,  especially  while  H  is  young, 
forms  a  valuable  skreen.  If  the  outer  margins  were  kept  in  a  state  of  coppice  wood,  and  cut  alternately, 
and  the  middle  ranks  suffered  to  rise  as  timber  trees,  the  triple  purpose  of  skreen  plantations  might  be 
attained  in  an  eminent  degree,  and  ahnost  in  perpetuity. 

4592.  In  deep^oited  vale  districts^  which  not  unftequently  want  shelter,  skreens  of  oak  might  be 
managed  In  a  similar  way.  Hollies,  or  other  hardy  evergreens,  planted  as  underwood,  in  groves  of 
either  of  the  above  dcKnptions,  would,  if  suitable  situations  were  assigned  them,  assist  much  in  this 
intention. 

4593.  A  tali  impervious  fence  is,  for  the  purpose  of  shelter  to  pasturing  stock,  nearly  equal  to  a  depth  of 
coppice  wood,  and  Infinitely  preferable  to  an  open  grove  of  timber  trees :  beside  its  additional  use  as  a 
fence.  There  ^ipears  one  species  of  fence  which  is  peculiarly  adapted  to  this  purpose.  This  is  the 
coppice  mound  hedge  of  Devonshire  and  South  Wales;  namely,  a  high  wide  bank  or  mound  of  earth, 
planted  with  coppice  wooda  This  becomes,  immediately  on  its  erection,  a  shelter  and  a  guard  to 
pasture  grounds. 

4604.  TlumMhod^^mHinffJhutt^tMtkimi\Mfoewcrf}Kp  fIclMittaiot  tethmlmmedialriyfbnncdaairiiwtetdlnaiyttaek. 
a  itnuuin  of  Mrth,  Wtwwn  two  tod  AictnKK.  "  batteiinit,"  or  Bot  If  the  txink  be  lower,  or  Vtauwerj  plant*  be  |mt  in,  sal'-*-' 
Icttnhig  Mmrwhat  Inward,  to  iheraqalred  hrif(fat ;  and  to  plant      Ruard  mn  alons  the  outer  brink  on  dtiicr  ride,  and  1— 


Ptauntad  with  iboog  ptontr,*wltli  »t«m  «it**(!flnS!>^ 

aboTOtbc  roots  (In  th«  uoal  pnctic*  of  Deroaafaln),  a  aof- 


pUnta  b«inc  act  In  •  nmich  ibclTlnK  bank,  on  die  li 
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459A.  TV  apMlMcf  Mm  ipm 
dMcndft  vntirHy  on  th*  nA  and 
mU,  In  •  biMk  •Huatlan,  th*  Aii 


1 73 


«Ul0v  tribe  bav*  •  a 
aliam  mhtn  they  w&i 


•  clflM  Ann  fto*  rWmt  aliov*  th«  top 

I  affaliMt  the  vUdcr  bnada 


plMrti  of  h«lra  mamkb.    Th* 

•^ Mnds  them.  In  >lta. 

tntlj  from  cutUnKi, 
toMcnrt  the  gfovth 


M  ordlnanpb 
miality  which 
hey  wUl  flouridi :  tttngrvm  ftw 

.   ^       .      _       wt  In  th*  trrorawl ;  wbeiMB,  tow 

the  bank,  it  it  a  tccim      of  otdinaiy  oomIm  wooda,  noted  planti  ara  leqolitd.    Th« 

oTWdahAaap.    Th*      ntek-wUJaw  (flUu  ekpna)  will  grow  in  high  and  di7  alM* 

b«ach  ia  emanumtlj  planted  in  high  espoMd  dtoaiiona ;  and  la      atiaaa. 
l«acaaaMre  genial  to  the  growth  of  wood,  the  haaelftbe  adu 

4696L  0»  tkin-Mited  Utmn  tmfaee*^  UU  mounds  are  dilBcuh  to  ratte ;  and  there  ttome  toalls  are  not  onlv 
built  at  a  miall  expense,  but  are  conrenient  reecpCadet  for  the  stones  with  which  the  soil  is  enctunberetC 
But  a  stone  wall,  unless  it  be  carried  up  to  an  inordinate  height,  at  a  great  expense,  is  useleu  as  a  skreen ; 
and  may  be  said  to  be  dangenms  as  such,  in  a  bleak  exposed  situation,  foe  as  soon  as  the  drifting  snow  haa 
reached  the  top  of  the  wall,  on  the  windward  side,  it  pours  orer  it,  and  ineritably  buries  the  sheep  which 
may  be  seeking  for  shelter  on  the  leeward  side.  Hence,  in  a  situation  where  shelter  is  required,  it  is 
necessary  that  a  stone  fence  should  be  backed  with  a  skreen  plantation. 

4597.  Tojdani  ttr^for  shade  xaaj  in  some  ctues  be  requisite  for  agricultural  purposea.  Where  this  ia 
the  case,  close  plantations  are  seldom  desirable,  a  flree  circulation  of  air  being  necessary  to  coolness  j 
thereAire  trees  with  lofty  stems,  and  large  beads  pruned  to  single  stems,  are  preferable :  the  oak,  efaoi. 
chestnut,  and  beech,  for  thick  shade ;  the  plane,  acacia,  and  poplar,  for  shade  of  a  lighter  dMree. 

469&  An  cgample  qf  tkelterimg  a  hiU/arm  by  ptaniationj.  and  at  the  same  time  improving  the  shuie  and 
alae  of  fiekis,  shall  next  be  givea  No  farming  subi^ect  amvds  better  opportunities  of  introducing  hedge, 
rows,  and  strips  of  planting,  than  hill.farms.  The  one  under  consideration  (^.  719.)  is  a  smul  estate 
formed  by  its  owner :  it  consists  of  nearly  370  acres ;  and  is  sitiuOed  in  an  elevated,  picturesque  part  of  a 
central  English  county.  The  soil  is  partly  a  flinty  loam  or  chalk,  and  partly  a  strong  rich  soil,  incum. 
bent  on  clay.  The  flekls  are  very  irregular,  bounded  by  strips  of  timber  and  copse.  By  the  alterations 
and  additions  proposed  (Jig.  ?20.),  all  the  most  hilly  and  oistant  spots  will  be  kept  in  permanent  pasture; 
and  the  exposed  and  abrupt  places,  angles,  kc  planted  chiefly  with  oak«  for  copse,  and  beech  for  timber 


iSga  Oh  km/arm$  in  Seotland,  where  shelter  cannot  be  gtven  to  grass  and  stock  by  planUtloiM,  small 
circular  inclosuret  hare  been  adopted  for  that  purpose    liie  i"  -  --  .  .^ .  -« 


3  C  8 


»  diameter  of  thcae  circles  is  from  10  to  ao 
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fleet,  the  height  of  the  watt  six  or  eight  feet,  and  a  conical  roof  1«  placed  on  fhem,  and  oorered  with  turf : 
but  mant  inclocurca  of  this  kind  are  formed  withoot  roofk  They  are  called  in  Selkirkshire  vtells,  and 
were  brought  into  notice,  in  18S2,  by  Captain,  now  Lord  Napier,  in  hit  Treatise  on  Store  Fanning,  a  work 
to  which  we  shall  have  recourse  in  a  subsequent  section. 


Chap.  VI. 

ExecuUon  of  Improvemenii. 

46CX).  liie  mode  in  which  improvements  are  executed  is  a  point  of  very  considerable  im- 
portanoe,  and  may  materially  aflect  their  success  as  well  as  their  expense.  We  shall  first 
consider  the  different  modes  of  execution,  and  next  offer  some  general  cautions  to  be  kept 
in  view  in  imdertaking  extensive  works. 

Sect.  I.     Different  Mode*  of  procuring  the  Execution  of  Improvements  on  Ettates. 

4601.  TAtf  necessary  preliminary  to  the  execution  of  an  improvement,  is  a  calculation  of 
the  advantages  to  arise  from  it,  and  an  estimate  of  the  expense  of  carrying  it  into  effect. 
If  the  former,  taken  in  their  full  extent,  do  not  exceed  the  latter,  the  proposed  alteration 
cannot,  in  a  private  view,  be  considered  as  an  improvement.  The  next  point  to  be  ascer- 
tained is  the  practicability,  under  the  given  circumstances  of  a  case,  tif  executing  the  plan 
under  consideration.  There  are  three  things  essential  to  the  due  execution  of  an  im- 
provement. 1st,  an  undertaker,  or  a  person  of  skill,  leisure,  and  activity,  to  direct  the 
undertaking ;  2d«  men  and  animals  with  which  to  prosecute  the  work  ;  3d,  money,  or 
other  means  of  answering  the  required  expenditure.  A  deficiency  in  any  one  of  these 
may,  by  frustrating  a  well-planned  work  after  its  commencement,  be  the  cause  not  only 
of  its  failure,  but  of  time,  money,  and  credit  being  lost.  •—  Improvements  may  be  exe- 
cuted by  the  proprietor,  either  directly ;  gradually,  by  economical  arrangements ;  or 
t«motely,  to  a  certain  extent,  by  moral  and  intellectual  means. 

4602.  To  execute  improvemenU  dii^Uy,  all  that  is  necessary  is  to  employ  a  steward 
or  manager  of  adequate  abilities  and  mtegrity,  and  supply  him  with  the  requisite 
plans,  men,  and  money.  This  will  generally  be  found  the  best  mode  of  forming  new 
roads,  new  plantations,  opening  new  quarries  or  mineral  pits, .  altering  the  course  of 
vraters,  and  all  such  creations  or  alterations  as  are  not  induded  in  the  improvement 
of  farm  lands. 

460S.  To  procure  the  gradual  execution  of  improvements  on  farm  lands,  various  arrange- 
ments may  be  made  with  the  tenants :  for  example,  by  granting  long  leases ;  letting  them 
find  Uie  requisites  of  improvement,  and  take  the  advantages  during  their  terms ;  by  granting 
shorter  leases,  with  a  covenant  of  remuneration  for  the  remainder  of  such  improvements 
as  they  have  made,  at  the  time  of  quitting ;  by  granting  leases,  at  a  low  rent,  for  the  first 
years  of  the  term,  to  give  the  tenants  time  and  ability  to  improve  at  their  own  expense ; 
by  advancing  money  to  tenants  at  will,  or,  which  is  tlie  same,  making  allowances  of  rent 
for  specified  improvements,  to  be  executed  by  them,  under  the  inspection  and  control  of 
the  manager,  they  paying  interest  for  the  money  advanced  or  dlowed ;  by  employing 
workmen  on  tenanted  farms ;  the  tenants  in  like  manner  paying  interest  on  the  money 
expended.  The  usual  interest,  till  lately,  was  six  per  cent. ;  thus  estimating  the  value 
of  the  improvement  at  sixteen  years*  purchase. 

4604.  The  moral  and  intellectual  means  of  improvingfarm  lands  consists,  as  Marshal 
has  observed,  in  enlightening  the  minds  of  tenants.  Though  this  mode  is  but  of  slow 
operation,  and  respects  improvements  in  modes  of  culture,  rather  than  such  as  require 
great  outlay ;  yet  it  deserves  notice  in  this  place,  as  necessary  to  second  the  efforts  of  the 
landlord. 

4605.  Parmert,  as  moral  and  btteUeeiual  agents,  may  be  divided  Into  reading  men,  and  Illiterate  beings : 
the  first  dass  derive  bints  for  improvement  ftom  books ;  but  the  second  can  only,  if  at  all,  derive  benefit 
fkom  example. 

46()&  With  respect  to  Hmprovhig  farmers  btf  Aoofa,— agricultural  newspapers,  macasines,  and  county 
surveys,  are  probably  what  would  be  read  with  most  eagerness ;  and  as  such  works  abound  In  statements 
of  what  actually  has  taken  place  In  diflbrcnt  situations,  by  fkrmers  like  themselves,  perhaps  they  are  the 
most  likdv  to  stimulate  to  exertion.  Historical  relations  of  the  agriculture  of  other  coantrica  are  also 
generally  Interesting  to  agriculturists ;  and  though  no  great  professional  benefit  is  to  be  derived  flrom 
them,  yet  they  tend  to  enlarge  and  liberalise  the  mind,  and  promote  a  taste  for  knowledge.  Under  these 
_. . 1^  jj^y  1^  worthy  of  consideration  whether  an  agricultural  library  might  not  be  establithed 


Circumstances,  it  may  be  worthy  of  consideration  whether  an  agricultural  library  might  not  be  establtthed 
In  the  steward's  office,  on  verv  extensive  estates,  for  the  use  of  tenants  and  all  other  persons  bdonging  to 
the  estate  who  choae  to  read  from  it    Itinerating  libraries  for  the  use  both  of  farmers  and  their  servants. 


Itinerating  libraries  for  the  use  both  of  farmers  and  their  servants, 

sestouset* 

» gradually 

„  vol  11.  n.  aTfii) 

4fl07.  Tke  establiskment  qf  schools  for  the  children  of  the  lower  class  of  tenants,  and  of  cottagers  of 

'■ '-"—  • .-_.---    -^  . ^ * .  ^j,j  Intellectual  Improvement ;  and  con. 

i  Judges,  that  the  education  of  the  liiwer 


or,  indeed,  of  whoever  chooses  to  use  them,  have  for  some  time  been  established,  and  extensivd}  used  in 
East  Lothian,  and  they  are  gradually  being  adopted  in  other  counties  both  In  Scotland  and  £ng1and. 
(Gortf.  Mag.  vol  ii.  n.  m.) 


etwj  description.  Is  an  obvious  and  Important  source  ot  moral  and  intellectual  Improvement ;  and  con. 
sidering  It  SM  decided  by  experience  and  the  most  competent  Judges,  that  the  education  of  the  liiwer 
classes  will  tend  greatly  to  their  amelioration  and  the  benefit  of  society  at  large,  we  are  of  opinion  that, 
wherever  they  are  not  already  establUhcd,  they  should  be  Introduced.  Working  schools,  vmnewhat  in 
the  German  manner,  both  for  boys  and  girls,  would  also  be  a  material  Improvement  in  such  districts  m 
an  behind  in  a  taste  for  cleanliness,  fireside  comforts,  cookery,  and  dress. 
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4606.  Exampla  a$  tUnmU  io  Impivwement  may  be  exhlWtod  in  Tarloitt  wayi :  by  Ictttng  a  iknn  to  a 
tenant  of  mperior  encisy,  or  ftom  a  man  Improved  district }  by  exhibiting  improved  iaijaementt  and 
operatkNM  on  one  particular  (arm ;  by  an  iUnerant  ploughman  of  abilities  eocompanied  by  a  imith  and 
carpenter,  and  with  aome  implemenU,  to  go  round  the  estate  and  Instruct  each  tenant  on  his  own  farm ; 
and  finally,  and  perhaps  preferably,  by  inducing  every  (hrmor  to  make  a  tour  into  some  other  district 
once  a  year. 

4fl09i  Jn  addition  to  ikese  modes,  appropriate  as  we  consider  fiv  two  difftrent  classes  of  tenants,  Marshal 
suggests  the  Ibllowing  as  calculated  to  insure  a  spirit  of  imfkovement  among  all  termers  not  of  sulBcicnt 
cnefgy  and  IntelUgam:  They  are  to  be  adopted  in  various  ways,  by  a  proprietor,  or  by  the  manager  of 
an  estate,  who  has  a  knowledge  of  rural  aflairs,  and  who  possesses  the  good  will  and  confidence  of  iu 
traantry. 

4610  ^  personal  attention  alone  much  Is  to  be  done  By  reviewing  an  estate,  once  or  twice  a  year; 
by  oonvcflsing  with  each  tenant  in  looking  over  his  fisrm ;  and  by  duly  noticing  the  instances  of  good 
management  which  rise  to  the  ey^  and  condemning  those  which  are  bad ;  vanity  and  fear,  two  powerftil 
stimulants  of  the  human  mind,  will  be  roused,  and  an  emulation  be  created  among  superior  managers ; 
while  shame  wU  scarcely  Ikil  to  bring  up  the  more  deserving  of  the  inferior  ranks.  If.  alter  repeated 
exhortations,  an  irreclaimable  sloven  be  dischatged  as  such,  and  his  ftrm  given  to  another,  professedly 
for  his  superior  ouallfications  as  a  husbandman,  an  alarm  will  presently  be  spread  over  the  estate^  and 
Don^  but  those  who  deserve  to  be  dischatged,  will  long  remain  in  the  field  of  bad  management 

461 L  Eeen  bjf  eonvenation,  well  directed,  something  may  be  done  If,  instead  of,  on  the  one  hand, 
collecting  tenants  to  the  audit,  as  sheep  to  the  shearing,  and  sending  them  away,  as  sheep  that  are  shorn ; 
or,  on  the  other,  providing  for  them  a  sumptuous  entertainment,  and  committing  them  to  their  fate  in  a 
state  of  intoxication ;  a  repast  suited  to  their  conditions  and  habits  of  life  were  set  before  them :  and, 
after  this,  the  oonvcrsation  bent  towards  agriculture,  by  distributing  presents  to  superior  managers,  and 
necifying  the  particulars  of  exodlence  for  which  the  rewards  or  acknowledgments  were  severally  be^ 
stowed ;  a  spirit  of  emulation  could  not  fkil  to  arise  among  the  higher  classes ;  while  the  minds  of  the 
lower  order  of  tenants,  and  of  the  whole,  would  be  stimulated  and  improved  by  the  conversation. 

461£L  Jfy  eneomraglng  leading  men  in  dilferent  parts  of  a  large  estate,  men  who  are  looked  up  to  by 
ordinary  tenants :  by  hokling  out  these  as  patterns  to  the  rest }  by  furnishing  them  with  the  means  of 
improvina  their  breeds  of  stock ;  by  supplying  them  with  superior  varieties  of  crops,  and  with  imple. 
ments  of  improved  constructions :  and,  in  recluse  and  backward  districts,  much  may  be  done  by  tempting 
good  husbandmen,  and  expert  workmen,  from  districts  of  a  kindred  nature,  but  under  a  better  system  of 
cultivation,  to  settle  upon  an  estate. 

46UL  ^  am  eneHmentat/arm,  to  try  new  breeds  of  stock,  new  ctoiM*  new  imi^ements,  new  operations, 
and  new  plans  of  management:  such  as  ordinary  tenants  ought  not  to  attempt,  before  they  nave  secsi 
them  tried.  To  this  important  end,  let  the  demesne  lands  of  a  large  estate,  or  a  sufficient  portion  of 
them,  be  appropriated  to  a  nursery  of  improvements,  for  the  use  of  the  estate ;  to  be  professedly  hekl  out 
as  such,  and  be  ctmstentiy  open  to  the  tenants ;  more  particularlv  to  the  exemplary  practitioners,  the 
leading  men  of  the  cst8t«^  just  mentioned ;  who,  alone,  can  Introduce  improvements  among  the  lower 
classes  of  an  ignorant  and  prejudiced  tenantrv :  it  Is  in  vain  for  a  propricter  to  attempt  it  On  the 
contrary,  the  attempt  seklom  foils  to  alarm,  disgust,  and  prevent  the  growth  of  spontaneous  improve 


46K  Under  the  preaent  plan  qf  demesne  farming,  the  tenants  see  expensive  works  going  forward,  which 
they  know  they  cannot  copy,  and  hear  of  extraordinary  profits,  brporticular  articles,  which  they  are  cer. 
tain  cannot  be  obtained  by  any  regular  course  of  business.  They  therefore  conclude  that  the  whole  is 
mere  deception,  to  gain  a  pretext  for  raising  the  rents  of  their  farm#  above  their  value.  Whereas,  if  the 
demesne  lands  were  held  out,  as  trial  grounds,  for  their  immediate  benefit,  and  conducted,  as  such,  in 
a  manner  Intelligible  to  them,  they  would  not  foil  to  visit  them.  Instead  of  large  proprietors  attempting 
to  rival  the  meanest  of  their  tenants,  in  farming  for  pecuniary  profit,  which,  on  a  nir  calculation,  they 
rarely,  if  ever,  obtoin ;  let  their  views  in  acrlculture  be  professedly  and  eflbctuallv  directed  toward  the 
pecuniary  advanteges  of  their  tenants ;  for  Irom  these  alone  can  their  own  arise,  ui  any  degree  that  is 
entttied  to  the  attentions  of  men  of  fortune  Instead  of  boastina  of  the  price  of  a  bullock,  or  the  produce 
of  a  field,  let  It  be  the  pride  of  him  who  possesses  an  extent  of  landed  property,  to  speak  of  the  dourish. 
Ing  condition  of  his  estetes  at  large,  the  number  of  superior  managers  that  he  can  count  upon  them,  and 
the  value  of  the  improvements  whicn  he  has  been  the  nappy  means  of  dia\islng  among  them.  Leave  it  to 
professional  men,  to  yeomanry  and  the  higher  class  of  tenants,  to  carrv  on  the  improvements,  and  incor- 


porate  them  with  established  practices ;  to  prosecute  pecuniary  agriculture  in  a  superior  manna-,  and  set 
examples  to  Inferior  tenantry.  This  Is  strictiy  ch^  province ;  and  their  highest  and  best  view  in  life. 
It  has  been  through  this  order  of  m»n,  cbiefiy  or  wholly,  that  valuable  improvements  in  agriculture  have 


4615.  THe  possessor  qfan  atlent  qf  terrUorff  has  Mgker  oideets  Jn  v4nv,  and  a  more  elevated  station  to  fill 
As  a  superior  member  of  society,  it  may  be  said,  he  has  still  higher  views  than  those  of  aggrandising  his 
own  income  But  how  can  a  man  of  fortune  fill  what  mav  well  be  termed  his  legitimate  station  in  life, 
with  higher  advantage  to  his  country,  than  by  promoting  the  prosperity  of  bis  share  of  its  territonr :  by 
rendering  not  one  Add,  or  one  form,  but  every  form  upon  it  productive  ?  This  is,  indeed,  being  folthftiUy 
at  his  post :  and  it  is  a  good  office  in  society,  which  Is  the  more  incumbent  upon  him,  as  no  other  man  on 
-  earth  can  of  right  perfonn  i^  valuable  as  it  is  to  the  public. 

SscT.  II.     General  Cautions  on  the  Su^ect  of  execulhig  Improvements. 

4616.  No  Vfork  can  be  prudenify  commenced  until  the  plan  beJtUfy  matured,  not  in 
idea  only,  but  in  diagrama,  and  in  models,  if  tbe  subject  requires  them ;  in  order  that 
every  bearing  and  every  binge  may  be  sufficiently  foreknown  :  the  site  of  improvement 
being  revert^  to,  again  and  again,  with  the  draught  or  the  model  in  hand,  until  the  judg- 
ment be  satisfied  and  the  mind  be  inspired  with  confidence.  If  a  proprietor  have  not 
yet  acquired  sufficient  judgment  within  himself,  let  liim  consult  some  one  man,  or  one 
council  of  men,  in  whose  knowledge  and  judgment  he  can  confide ;  and  thus  fix  a  rally- 
ing point.  Having  brought  his  plan  to  a  degree  of  maturity,  in  this  private  manner,  he 
may  then  venture  to  publish  it ;  and  endeavour  to  improve  it,  by  the  advice  of  its  firiendsy 
and  the  animadversions  of  its  enemies. 

4617.  If  a  proprietor  wants  judgment  himsdf  and  a  friend  to  supply  it,  let  him  not 
attempt  the  more  difficult  works  of  improvement.  Yet  how  ofVen  we  see,  both  in  public 
and  private  life,  men  engaged  in  arduous  undertakings,  embarked  on  the  wide  ocean  of 

usiness,  without  rudder  or  compass  to  guide  them,  depending  on*  casual  information, 
o  help  them  on  their  way !  They  are  consequently  ever  of  opinion  with  tlie  last  persons 
hey  converse  with.     Such  men's  decisions  and  operations  are  always  wrong :  and  for 
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an  obTious  reason.  They  consult  those  who  are  best  able  to  inform  them,  first ;  and  re- 
ceive their  last  impressions  from  those  who  are  least  capable  to  give  them.  Men  who 
have  neither  judgment  in  themselves,  nor  any  standard  of  practice  to  rally  at,  are  liable ' 
to  be  led  astray  by  the  plausible  schemes  of  theorists^  the  greater  part  of  whom  know 
nothing  of  the  practical  part  of  business,  and  who,  by  their  calculations,  both  of  expense 
in  the  outlay  and  of  profit  in  the  return,  deceive  both  themselves  and  their  friends  or  em- 
ployers :  some  also  may  have  sinister  designs  in  view ;  though  we  believe  the  errors  of 
speculative  men  are  in  most  cases  owing  to  their  being  endowed  with  more  imagination 
tlian  judgment. 

4618.  The  exectOion  of  the  different  improvemerUs  of  which  an  estate  has  been  found 
susceptible  being  determined  on,  it  is  always  advisable  to  begin  with  one  which  is  ob- 
vious ;  which  may  be  effected  with  the  greatest  certainty ;  which  will  repay  most  amply 
the  expenses  of  carrying  it  into  efiect ;  or  which  leads  to  other  improvements,  as  em- 
bankment, drainage,  &c.  To  attempt  a  doubtful  project,  while  plans  which  are  obvious 
and  certain  remain  unexecuted ;  to  try  experiments  before  the  list  of  known  improve- 
ments has  been  gone  through ;  is  seldom  to  be  recommended,  though  it  might  sometimca 
turn  out  to  be  right. 

461 9.  AU  rural  operations  are  more  or  leu  public,  and  as  it  were  performed  on  a  stage  ; 
and  spectators  fail  not  to  criticise.  If  an  experiment  should  prove  abortive,  or  a  pro> 
posed  improvement  turn  out  to  be  false,  the  lurdour  of  the  improver  will  be  liable  to  be 
damped,  his  people  to  be  discontented  (as  partaking  in  the  discredit),  and  the  expecting 
public  around  him  to  be  disappointed.  A  few  miscarriages,  in  the  outset,  might  frustrate 
the  best  intentions  and  the  most  profitable  schemes.  But  if,  by  prosecuting  plain  and 
certain  improvements,  a  man  once  gain  his  own  confidence,  as  well  as  that  of  the 
people  about  him,  he  may  then  venture  to  explore  less  beaten  paths ;  and  tins  he  will 
be  able  to  do  with  greater  caution,  and  more  probability  of  success,  by  the  experience 
already  gained;  thb  being  a  further  motive  for  pursuing  the  line  of  conduct  here 
suggested. 

4620.  jIU  works  of  tmprovement  should  be  executed  with  vigour.  Many  falter  in  the 
midst  of  well-planned  works,  either,  through  the  want  of  foresight  or  of  business-like 
exertion ;  in  consequence,  the  money  already  expended  lies  dead,  and  the  works  are  in- 
jured by  the  delay.  Some  works,  as  embankments  and  drainages,  may  be  ruined  by  the 
slightest  neglect  or  relaxation  ;  and,  indeed,  as  Marshal  observes,  we  see,  in  every  depart- 
ment of  the  kingdom,  these  and  other  works  deserted,  and  left  to  moulder  into  nuisances 
or  disreputable  eyesores. 

4621.  In  carrying  on  a  work,  execute  every  thing  suhstanSiaUy,  and  in  a  workman-like 
manner.  Too  often  a  false  economy  leads  to  the  subversion  of  this  principle.  To  save 
a  few  pounds  in  the  first  cost,  materials  of  an  inferior  quality  are  laid  in,  or  a  quanti^ 
used  insufficient  to  g^ve  the  required  substance  and  strength  to  the  work.  By  either  at 
these  imprudences,  its  duration  is  abridged ;  and  the  eventual  loss,  by  repairs  and  re- 
newal, may  be  ten  times  greater  than  the  sum  injudiciously  saved  in  the  original  erection. 
Nevertheless,  to  increase  the  evil  of  these  ill-judged  savings,  inferior  workmen  are  em- 
ployed ;  or  sufficient  workmen  at  inferior  prices,  at  which  they  cannot  afford  to  make 
good  work,  nor  can  a  superintendent  urge  them  to  make  it  under  such  circumstances. 
Consequentiy  the  work  is  ill  performed,  its  duration  is  still  more  abridged,  and  a  further 
loss  is  incurred  by  injudicious  saving. 

4622.  There  are  cases  in  which  temporary  works  only  are  required.  A  lease-tenant,  for 
instance,  wants  to  make  an  improvement  which  will  last  as  long  as  his  lease,  without 
caring  about  its  further  duration.  In  such  a  case,  it  may  be  well-judged  frugality  and 
admissible  "  cleverness  in  business,**  to  work  up  cheap  nuiterials  in  a  cheap  way :  but  it 
seldom  can  be  right  in  the  proprietor  of  a  hereditary  estate,  whose  interest  in  it  may  be 
said  to  be  perpetual,  to  proceed  in  the  same  manner.  His  best  policy  is  to  take  favour- 
able opportunities  of  laying  in  good  materials  at  moderate  prices ;  to  use  them  when 
duly  seasoned ;  and  to  employ  good  workmen  at  such  prices  as  cannot  furnish  an  excuse 
for  bad  workmanship,  and  will  warrant  him  to  enforce  good. 

462S.  Accomplish  one  work  before  another  is  commenced.  A  work  may  be  considered 
as  accomplished  when  the  chief  difficulties  are  surmounted,  and  tiie  chief  cost  expended; 
and,  till  this  is  the  case,  it  cannot  be  prudent  to  embark  in  another.  By  avoiding  em- 
barrassments, the  execution  of  improvements  becomes  a  present  pleasure,  as  well  as  a 
source  of  future  profit ;  no  half-finished  works  are  left  as  monuments  of  disgrace  to  an 
estate  and  its  owner ;  no  time  nor  interest  of  money  is  lost ;  every  work  is  brought  into 
action  and  profit  as  it  is  finished ;  and  if,  as  it  frequently  will  happen  with  the  most  ' 
prudent  calculators,  the  estimated  sum  has  been  exceeded,  due  time  may  be  taken  to  let 
the  fund  of  improvement  accumulate,  so  as  to  enable  it  to  discharge  the  axrear,  and  to  fur- 
nish, as  wanted,  the  estimated  sums  requisite  for  the  succeeding  work. 
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4694.  Thb  management  of  an  extensive  landed  eUaUf  like  that  of  every  other  great  pro- 
pertj,  it  a  business  both  of  talent  and  integrity.  In  former  times,  when  every  proprietor 
may  be  said  to  have  cultivated  the  whole  of  his  agricultural  territory,  it  constituted  his 
whole  occupation,  when  not  engaged  in  war ;  or  required  a  host  of  managers,  if  he- was 
a  man  of  the  first  rank.  On  the  continent,  and  especially  in  Russia  and  Hungary, 
where  estates  are  of  enormous  extent,  and  wholly  farmed  by  the  proprietor,  the  largest 
•states,  as  we  have  seen  (621.),  are  managed  by  a  court  of  directors,  and  an  executive 
department,  with  a  numerous  body  of  superintendent  officers,  artists,  and  artisans.  A 
better  system  is  now  adopted  in  this  country,  in  consequence  of  the  creation  of  profes- 
sional fiurmers,  who,  taking  large  portions  of  territory  from  the  owner  for  a  certain  num- 
ber of  years  at  a  fixed  rent,  and  on  certain  stipulations  for  mutual  security,  occasion  little 
more  trouble  to  the  proprietor,  during  that  period,  than  receiving  payments.  Hence  it 
is  that  the  management  of  estates  in  Britain,  though  important,  is  a  more  simple  busi- 
ness than  in  any  other  country. 

4625.  Where'  there  are  only  tenanted  holdingtt  the  business  of  management  is  very 
simple ;  where  there  are  woodlands,  it  requires  a  person  to  look  after  that  department ; 
and  where  there  are  waters,  quarries,  and  mines,  a  greater  number  of  subordinate 
officers  are  requisite.  But  what  often  occasions  most  expense,  and  at  the  same  time  is 
attended  with  the  least  profit,  is  the  management  of  the  abstract  rights  belonging  to  an 
estate;  such  as  manorial  rights,  quit-rents,  and  other  feudal  or  antiquated  trifles  or 
absurdities,  which  require  courts  to  be  holden,  and  lawyers  and  other  officers  to  be  called 
in  to  assist.  The  only  British  author  who  has  digested  the  business  of  managing 
estates  into  a  regular  system  is  Marshal,  and  we  shall  follow  him  in  considering  this 
subject :  —  1st,  as  to  the  superintendents  on  the  executive  establishment  of  an  estate; 
and,  Sdly,  as  to  the  genersl  business  of  management. 


Chap.  I. 

8u])enntendentSf  or  Executive  EstabHtbment  of  an  Edate, 

4626.  Though  every  man  who  cannot  manage  hu  own  estate  in  all  important  mattery 
deserves  to  lose  it,  yet,  as  extensive  proprietors  generaUy  have  their  properties  situated  in 
different  parts  of  the  country,  and  have,  besides,  public  duties  to  attend  to,  certain  sub- 
ordinate managers  become  necessary.  In  The  Code  of  Agriculture  it  is  stated,  that  no 
individual  having  a  large  estate  is  equal  to  the  task  of  managing  it,  unless  he  is  in  the 
prime  of  life,  dedicates  his  whole  time  to  the  business,  and  gives  up  every  other  occupa- 
tion. It  is  there  stated  to  have  been  found  expedient,  by  the  proprietor  of  an  estate  of 
great  extent,  to  nominate  two  or  three  commissioners  to  assist  him  in  its  management. 
Under  the  superintendence  of  such  commissioners,  it  is  said,  the  affairs  of  a  great  pro- 
perty would  be  as  well  conducted  as  on  the  best  managed  small  or  moderate>sized 
estates ;  while  the  duties  of  the  proprietor  would  principally  be  to  carry  the  exercise  of 
true  benevolence  into  eff*ect,  wliich  would  consist  in  softening  severe  decisions ;  or  in 
granting  those  nuirks  of  approbation  and  reward  wliich,  when  bestowed  by  the  proprietor 
himself,  are  the  most  likely  to  produce  beneficial  consequences.  {Code,  ^c.  App,  58.) 
Such  may  be  the  case  on  a  few  estates  in  tlie  British  isles  not  yet  brought  into  a  regular 
system  of  improvement,  and  about  to  be  remodelled,  of  which  a  grand  example  occurs 
in  the  immense  property  of  the  Marquess  of  Staffi)rd ;  but,  in  the  great  migority  of  cases, 
to  each  estate  a  manager  of  qualifications  suited  to  its  extent  and  duties,  and  a  general 
receiver  and  controller  in  the  capital  or  metropolis  (if  the  proprietor  and  his  banker  can- 
not effect  these  duties  between  them)  are  all  that  is  requisite.  We  shall  first  offer  a 
few  remarks  on  the  qualifications  and  duties  Of  managers,  and  next  on  the  place  of  busi- 
ness and  its  requisites. 

SxcT.  I.     Steward  or  Manager  of  an  EstaU,  and  his  Assistants* 

4627.  The  head  manager  of  an  estate  ought  unquestionably  to  be  the  proprietor  him- 
self, or  his  representative,  if  a  minor  or  otherwise  incompetent.  Next  to  the  proprietor 
is  his  acting  man  of  business,  with  proper  assistants ;  together  with  such  professional 
men  as  advisers  as  the  circumstances  of  business  may  render  necessary.  A  tenanted 
estate  differs  widely  from  other  species  of  property ;  as  giving  power  and  authority  ovir 
persons  as  well  as  things.     It  has,  therefore,  a  dignity  and  a  set  of  duties  attached  to  it, 
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which  are  peculiar  to  itself.  A  man  who  receives  ten  thousand  pounds  a  year  from  the 
public  funds,  for  instance,  is  an  insidated  being,  compared  with  him  who  receives  the 
same  income  from  landed  property,  and  who  is  one  of  society's  best  members,  provided 
his  affairs  are  judiciously  conducted.  On  the  contrary,  if,  regardless  of  the  dignity  and 
the  duties  of  his  station,  he  lives  but  to  dissipate  his  income,  leaving  the  government  of 
his  estates  and  their  inhabitants  to  those  whose  interest  and  honour  are  unconcerned  in 
their  welfare,  or  to  those  whose  best  interests  lie  in  their  derangement,  he  becomes  at 
once  an  enemy  to  himself,  to  his  family,  and  to  the  community.  As  unpardonable  it 
would  be  in  the  possessor  of  a  kingdom  to  be  ignorant  of  state  affairs,  and  unmindful  of 
the  ministers  who  reside  about  his  court ;  or  in  the  commanding  officer  of  a  regiment  to 
be  a  stranger  to  hia  men,  a  priest  to  his  parishioners,  or  a  shepherd  to  his  flock ;  as  for 
the  possessor  of  a  tenanted  estate  to  be  ignorant  of  territorial  concerns,  and  a  stranger  to 
his  lands  and  their  occupiers. 

4628.  Though  it  be  an  es$eniial  part  of  the  duty  of  a  man  of  fortune  to  be  intimatefy 
acquainted  with  hit  own  affairtt  it  does  not  follow  that  he  should  be  absorbed  in  them,  and 
neglect  his  duties  as  a  superior  member  of  society.     In  all  matters  of  government  and 

^  command,  subordination  is  essential  to  good  order  and  success.  A  commander  in  chief 
does  not  act  as  pioneer,  nor  does  a  naval  commander  reef  his  sails,  or  heave  his  anchor. 
Each  has  his  subordinate  officers  to  convey  his  commands,  and  men  to  execute  them. 
But  it  is  essentially  necessary  that  the  former  should  be  well  acquainted  with  military, 
the  latter  with  navtd,  affairs.  Every  heir  i^parent,  therefore,  to  a  large  landed  property, 
should  be  regularly,  or  at  least  more  or  less,  bred  up  in  the  knowledge  of  rural  aiOlairB, 
so  as  to  fill  with  honour  and  profit  the  high  station  he  has  in  view.  But  if  the  possessor 
of  an  estate  has  not  been  fortunately  initiated  in  the  knowledge  which  belongs  to  his 
station,  the  task  of  acquiring  it  is  far  from  great. 

4629.  On  a  large  ettate  we  generally  fnd  a  rewUnt  manager-,  a  land  steward,  a  man  who 
has  some  knowle<^  of  what  is  termed  country  business,  and  who  acts  under  the  control 
of  his  employer,  or  of  a  confidential  friend,  who  is  more  conversant  in  rural  concerns ; 
or  perhaps  of  a  law  agent,  who  knows  less  of  them ;  or  such  residing  steward,  espe- 
cially of  a  detached  estate  which  lies  at  some  distance  from  the  residence  of  its  proprietor, 
acts  without  control.  In  the  last  case,  if  he  is  a  man  of  judgment,  it  is  fortunate  both 
for  the  landlord  and  tenant :  but,  on  the  contrary,  if  such  possessory  manager  wants 
tliose  requisite  qualifications,  the  consequence  becomes  mischievous  to  the  lands,  their 
occupiers,  tlieir  proprietors,  and  the  community. 

46S0.  The  requisite  acquirements  of  an  acting  manager,  according  to  Marshal,  are,  a 
knowledge  of  agriculture,  surveying,  planting,  some  knowledge  of  mechanics,  natural 
history,  and  skill  in  accounts.  Agriculture  is  the  only  firm  foundation  on  which  the 
other  required  attainments  can  be  securely  reposed.  It  is  not  more  essentially  valuable 
in  the  superintendence  than  in  the  improvement  of  an  estate.  It  is  difficult  to  become 
an  accurate  judge  of  the  value  of  lands  without  a  practical  knowledge  of  their  uses ;  nor 
.can  any  man  without  it  properly  appreciate  the  managonent  of  occupiers,  much  less 
assist  them  in  correcting  their  errors,  and  improving  their  practice. 

4631.  Land-turveffing  is  a  requisite  qualification.  Not  so  much,  however,  for  the  purpose  of  measuring 
and  maiiping  an  estate  at  large,  as  for  checking  and  correcting  the  works  of  professional  men,  as  well  ms 
■to  assist  m  laying  out  its  Unds  to  advantage. 

44)32.  Planttngt  and  the  management  of  woodlands,  are  acquirements  that  cannot  be  dispensed  with. 
Nor  should  his  knowledge  and  attention  be  confined  to  the  aur&ce  of  the  estate  entrusted  to  his  care ;  he 
ought  to  have  some  acquaintance  with  natural  history,  chemistry^  and  experimental  philosophy,  to  enable 
him  to  form  Just  notions  on  the  subject  of  the  subterrene  productions  which  it  may  contain. 

4<>}3.  Some  knowledge  qf  mechanics,  and  other  sciences  that  are  requisite  to  the  business  of  an  engineer, 
may  be  highly  useful  m  prosecuting  the  improvements  incident  to  landed  property. 

4A34.  A  competent  knowledge  of  rurfU  arckUecture^  the  doctrine  of  the  strength  of  materials,  and  the 
superintendence  of  artificers,  may  be  said  to  be  of  daily  use 

^]5.  A  thorough  knowledge  of  aceountt  is  essentially  requisite  to  the  manager  of  a  landed  estate 

4(i36L  He  shouM  be  a  man  qf  good  character,  qf  nprighl  principles,  and  eonOUatory  manners  ;  to  set 
an  example  of  good  conduct  to  the  tenants,  and  to  became  their  common  counsellor  and  peace-maker,  in 
those  trifling  disputes  which  never  fail  to  arise  among  the  occupiers  of  adjoining  lagd  ;  and  which  too 
frequently  bring  on  serious  quarrels  and  lawsuits,  that  end  in  the  ruin,  not  only  of  themselves,  but  of  the 
tenements  they  occupy.  A  proprietor  has,  therefore,  mn  interest  in  checking  such  disputes  in  the  bud : 
and  no  man  can  do  tnis  with  so  much  efftct  as  a  manager  In  whom  they  have  a  proper  confidence,  ana 
who  possesses  a  due  share  of  popularity  on  the  estate. 

4637.  The  acting  manager  requires  certain  assistants  on  a  large  estate ;  especially  if  it 
lies  in  detached  and  scattered  parts.  Those  in  general  use  arc  a  ground  officer  and 
clerk. 

4638.  A  land-reeve,  Ufoodivard,  or  ground  qfficer,  is  required  on  each  district  or  depart- 
ment of  a  large  estate ;  to  attend  not  only  to  the  woods  and  hedge-timber,  but  to  the 
state  of  the  fences,  gates,  buildings,  private  roads,  drifhvays,  and  watercourses ;  also  to 
the  stocking  of  commons  (if  any),  and  encroachments  of  every  kind ;  as  well  as  to  pre- 
vent or  detect  waste  and  spoil  in  general,  whether  by  the  tenants  of  the  estate,  or  others ; 
and  to  report  the  same  to  the  manager. 

4639.  The  ojjice-clerk,  book-keeper,  or  under  steward,  is  employed  to  form  registers, 
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make  out  rentals,  &c  and  keep  the  accounts  of  the  estate ;  as  well  as  to  assist  the  ma:»> 
ager  in  his  more  active  employments ;  also  to  act  as  his  substitute  in  case  of  sickness,  or 
absence ;  and  to  become  his  successor  in  the  event  of  his  death,  or  other  termination  of 
his  stewardship. 

4640.  A  law  astutant,  solicitor,  or  attorney,  may  next  be  considered  as  requisite  to 
the  good  management  oif  a  landed  estate.  For  although  much  is  to  be  done  by  judicious 
regulations,  and  the  timely  interposition  and  advice  of  a  resident  manager,  such  are  the 
frailties  of  human  nature,  that,  in  a  state  of  civilised  society,  an4  of  property,  legal 
assistance  will  sometimes  be  necessary.  The  error  of  country  gentlemen  consists,  not  in 
employing  lawyers,  but  in  committing  the  management  of  their  landed  estates  to  them. 
The  employment  of  law  agents  as  land  stewards,  however,  is  not  without  some  reason. 
Farmers  are  not  for  the  most  part  sufficiently  skilled  in  accounts  for  taking  the  charge  of 
a  large  estate ;  and  such  of  them  as  are  capable,  are  commonly  men  of  ci4>ital,  and 
would  not  exchange  their  situation  for  the  less  independent  one  of  a  land  steward.  The 
division  of  labour,  in  the  case  of  large  estates,  is  not  without  its  use,  and  is  recognised 
in  practice.  A  law  agent  collects  the  rents  and  keeps  the  accounts,  often  on  a  very  small 
salary;  and  in  questions  of  a  practical  nature,  such  as  the  valuation  of  new  leases,  the 
modes  of  cropping,  &c.  he  advises  with  a  surveyor  or  land  valuer.  After  all,  however, 
a  well  chosen  land-steward  to  reside  upon  the  estate,  and  to  consult,  when  necessary, 
with  a  lawyer,  must  be  the  best  plan,  even  though  his  salary  be  higher  than  that  of  the 
law  agent,  who  commonly  acts  for  several  proprietors,  does  not  reside  on  any  of  their 
estates,  and  very  likely,  as  we  think,  cannot  do  them  justice. 

4641.  In  the  feudal  fydenh  under  which  every  manor  court  was  a  court  of  law,  we 
may  perceive  the  origin  of  law  land-stewards.  It  is  allowed  by  the  best  agricultural 
writers  in  Europe  (Chateauvieux,  Thaer,  Thouin,  Mathieu  de  Dombasle,  Sigismondi, 
Jovellanos,  Young,  Marshal,  Brown,  Coventry,  &c.),  that  these  men  by  their  rigid  ad- 
hercTwe  to  precedent  in  the  dauset  of  leatesy  have  contrilnUed  most  materiaUtf  to  retard  the 
progreu  of  agricuUiiral  improvement. 

4642.  The  land-surveyor  is  another  professional  man,  whom  the  superintendent  of  an 
estate  may  want  to  call  in  occasionally.  Not  merely  to  measure  and  map  the  whole  or 
parts  of  the  estate,'  but  to  assist  in  matters  of  arbitration,  and  the  amicable  settlement  of 
disputes ;  or  to  act  himself,  as  valuer  or  referee. 

SxcT.  II.     Land  Slewants  Place  cf  Bunne$$,  and  what  belongt  to  it* 

4643.  A  manager^ t  P^^^ce  of  bueineu  may  be  considered  in  re^pu^  to  its  situationi 
accommodations,  and  appropriate  professional  furniture. 

464i.  The  situation  of  the  place  of  business  should  be  under  the  roof  of  the  proprietor's 
principal  residence ;  round  wliich,  and  in  its  neighbourhood,  some  considerable  parts  of 
his  estates  may  be  supposed  (as  they  ever  ought)  to  lie.  If  a  large  bulk  of  his  property 
lie  at  too  great  a  distance  for  tenants  to  attend  at  the  principal  office,  and  if  on  this  he 
has  a  secondary  residence,  an  inferior  office  is  there  required  for  such  detached  part. 
And  it  may  be  laid  down  as  a  rule,  in  the  management  of  landed  property.  Marshal  olv 
serves,  that  every  distant  part  of  an  estate  ought  to  have  a  place  upon  it  (be  it  ever  so 
humble)  in  which  its  possessor  may  spend  a  few  days  comfortably ;  to  diffuse  over  it  a 
spirit  of  good  order  and  emulation.  He  has  known  the  most  neglected  and  almost 
savage  spot,  such  as  are  many  landed  estates  in  Ireland,  reclaimed  and  put  in  a  train  of 
improvement  by  this  easy  method. 

4645.  The  accommodations  requisite  for  a  principal  office  are,  a  commodious  business 
room,  a  small  ante-room ;  and  a  safe-keep,  or  strong  room,  fire  proof,  for  the  more  valu- 
able documents. 

4646.  The  projesdonal furniture  with  which  an  office  of  this  description  requires  to  be 
supplied  are  maps,  rental-books,  books  of  valuation,  register,  legal  papers,  and  some 
others. 

4647.  A  general  map  of  the  whole  estate  on  a  Urge  Kale  i«  an  obvious  requUiie ;  and  portable  separate 
maps,  with  accompanying  registers  and  other  descriptive  particulars,  are  useAil  in  proportion  as  improre. 
ments  may  be  in  contemplation. 

464&  Bookt  qf  valuation  are  essential,  especially  where  there  are  numerous  small  hidings  mi  short 
terms.  In  these  registers  are  contained  the  number,  name,  admeasurement,  and  estimated  value  of  each 
field,  and  of  every  parcel  of  land,  as  well  as  of  each  cottage  or  other  building  not  being  part  of  a  fkrm. 
stead,  on  the  several  distinct  parts  or  districts  of  the  estate.  Thcvaluations  being  inserted  in  columns,  as 
they  arise,  whether  by  general  surveys,  or  incidentally,  headed  with  the  names  of  their  respective  valuers, 
so  that  whenever  a  farm  is  to  be  relet,  these  columns  may  be  consulted,  and  its  real  value  fixed  in  a 
resurvey  with  the  greater  exactness. 

4649.  A  general  register  qf  timber  trees,  copaetoood^  and  ffmme  ptaatations  is  particularly  wanted  where 
there  is  much  hedgerow  timber.  Marshal  dlrecU  to  specify  in  this  register  the  number  of  timber  trees  in 
each  wood,  grove,  hedgerow,  and  area,  with  the  species,  number,  and  admeasurement  of  each  tree  He 
also  recommends  separate  pocketbooks,  containing  the  particulars  of  each  division,  or  of  a  number  of 
contiguous  divisions,  for  the  occasional  use  of  the  manager  and  woodreeve 

46.10.  Contracts,  agreemenU,  accounts,  letters  on  business,  and  other  documents,  should  be  intelligibly 
endorsed,  dated  or  numbered,  and  anranged  so  as  to  be  easily  referred  ta  A  book  of  abstracts,  or  heads 
of  papers  of  greater  importance,  should  be  made  out  to  be  referred  to  on  ordinary  occasions,  and  likewise 
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to  ferre  as  an  index  to  Che  originals,  which  require  a  more  secure  repodtory  than  a  common  business. 


4<>51.  Legal  doeument$t  such  as  title  deeds,  legal  dedsions,  awards  of  arbitration,  counterparts  of  leases, 
securities,  cash,  bills,  passed  accounts,  &c,  as  being  the  most  important  obiects,  should  be  caieftilly  dqpo- 
sited  in  the  safetya;hest  or  strong  room. 

4698.  Portable  regiMtert  of  the  tenanted  lands,  in  convenient  pocket  volumes,  with  maps  on  a  small  scale 
heading  ever^  farm,  are,  according  to  Marshal,  who  seems  to  have  looked  upon  tenants  as  placed  in  a  state 
of  continual  nostili^  with  their  landlords,  a  most  invaluable  description  of  books  both  for  the  manager  and 

SI  employer.   Two  opposite  pages  being  appropriated  to  each  fknn  with  its  map,  the  following  information 
oukl  lie  given :  — 

Name  of  the  fkrm  and  its  number  of  acres.  The  eligibility  of  the  plan  and  circumstances  of 

The  name  of  the  tenani  and  the  existing  rent  the  farm. 

The  tenancy :  if  on  lease,  the  term  of  expiring.  The  eligibility  of  the  occupier. 

Any  extraordinary  covenant  of  the  lease.  The  eligibility  of  the  present  rent 

The  number  or  cottages  let  with  the  farm.  The  state  of  the  buildings,  fences,  and  gates. 

The  number  of  timber  trees  growing  on  it  roads,  and  watercourMS. 

The  number  of  orchard  trees  growing  on  it  The  state  of  cultivation,  and  condition  of  the  live 

stock. 
4653.  vIAC  among  other  things,  the  following,  viz. :  — 

The  repairs  more  immediately  wanted.  With  any  other  incident  or  occurrence  respect- 

The  improvements  of  which  the  whole  is  sascep>        ing  the  farm  or  its  occupier,  that  requires  to  \ye 

tible  remembered:  and  with  references  to  the  books 

The  agreements  entered  into  with  the  tenant  and  papers  which  may  pertain  to  the  several  parti- 

The  permissions  granted  him.  culars:  thus  having  at  one  view  a  complete  abstract 

The  injunctions  delivered  to  him.  of  the  history  and  present  state  of  every  farm,  to- 

With  a  hint  as  to  bis  personal  character,  and  the        gether  with  uie  particulars  of  attention  which  each 

number  and  general  character  of  his  fiunily.  will  require 

4634.  The  trouble  qf  forming  an  abtlract  qf  this  khtd^CK  of  renewing  it  when  filled,  or  in  order  to  adapt 


means,  making  systematic  enquiries  respecting  the  incidenu  that  have  occurred  on  the  several  farms 
during  his  absence;  he,  in  this  summary  way,  and  before  he  entered  upon  a  fresh  view,  became  better 
acquainted  not  only  with  the  general  interests,  but  with  the  more  ordinary  business,  of  the  estate,  than 
the  acting  manager,  who  had  constantly  resided  upon  it,  without  such  a  remembrancer.  This  abstract 
or  remembrancer,  he  says,  ought  not  to  comprehend  tenanted  farms  only ;  but  should  comprise  woodlands, 
quarries,  the  demesne,  &c.  in  hand ;  as  well  as  the  more  important  improvements  going  on  :  each  of  which 
ought  to  have  iu  seiMU-ate  folio  assigned  it  To  a  propnetor,  or  his  confidential  mend,  who  only  goes, 
over  his  estate  occasionally,  such  an  intelligent  companion  is  essentially  serviceable  He  cannot  profiu 
ably  direct,  nor  safely  advise  with,  an  acting  manager,  or  other  agent  or  officer  of  the  estote,  until  he  has 
consulted  so  infallible  an  oracle.  The  utility  of  such  a  register,  while  a  proprietor  is  absent  from  his 
estate,  if  he  can  be  said  to  be  so,  with  such  a  faithful  mirror  in  his  possession,  Is  too  obvious  to  require 
explanation. 

4655.  Among  the  Hutntmenis  neceuarp/or  a  manager*$  qglce^  may  be  included  those  requisite  for  sur. 
▼eying,  mapping,  levelling,  measuring  timber,  and  every  description  of  country  work,  together  with 
"    ' sachlnes,  ■■ •-' '"*■' ' *■ — •— "— '-• ..  — -t-  ^-.w .z_i-_ 


boring  machines,  draught  measurers,  weighing  scales,  some  chemical  tests,  models,  and  such  other  articles 
as  may  be  required  or  rendered  usenil  by  particular  circumstances. 

463&  An  ngHeuUural  librarv  may  be  consklered  an  essential  requbite ;  including  works  on  rural  aichl. 
tecture,  the  prices  and  measuring  of  work,  and  other  fiuctuating  matters ;  and  one  of  the  best  cncyclo. 
psBdias  of  universal  knowledge  We  have  already  suggested  an  important  use  to  which  such  a  library 
might  be  applied. 

4657.  Such  an  ntabHthmenl  and  place  of  business  as  has  been  described^  we  agree  urith 
Marshal  in  thinking,  many  will  consider  as  in  some  degree  superfluous  or  extravagant. 
In  many  cases  we  admit  it  would  be  so ;  but  it  b  impossible  to  determine  what  things 
can  be  done  without,  unless  a  particular  case  were  given.  Such  a  minute  register  of 
farms,  for  example,  would  be  quite  ridiculous  on  an  estate  in  East  Lothian,  where 
tenants  are  of  suflScient  wealth  and  respectability  of  manners  to  be  treated  as  men ;  and 
not  watched  and  schooled  like  those  which  Marshal  seems  generaily  tq  have  in  view.  As 
tenants  of  land  become  enlightened,  they  will  be  very  differently  treated  from  what  in 
many  places  they  are  at  present.  As  a  proof  of  this,  we  have  only  to  compare  one  dis- 
trict of  country  'with  anotlier.  In  East  Lothian,  Berwickshire,  and  some  other  parts  of 
Scotland,  the  farmers  are  as  intelligent  as  their  landlords ;  and  the  transactions  which 
take  place  between  them  resemble  the  transactions  which  take  place  between  one  mer- 
cantile man  and  another.  In  districts  where  the  tenant  has  litUe  capital,  and  where  he 
is  sunk  in  ignorance,  he  ranks  with  the  labourer,  and  occupies  his  farm  by  a  sort  of  suf- 
ferance. It  is  a  pity  that  tlie  ignorance  and  seclusion  of  such  men  do  not  admit  of  their 
comparing  their  state  with  that  of  others  possessing  no  greater  capital,  but  more  know- 
ledge and  skill :  it  is  a  pity,  we  say,  for  the  sake  of  their  children,  whom  they  might 
thus  be  induced  to  educate. 


Chap.  II. 

Duties  of  Managers  of  Estates* 

4658.  The  various  duties  of  the  manager,  or  the  proprietor,  of  a  landed  estate,  may  be 
considered  under  the  heads  of  gencnu  business,  business  with  tenants,  and  auditing 
accounts. 
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SxcT.  I.     General  Prindjdet  cfBtumets  conndered  relatwefy  to  Land^Stewardslup, 

4659.  The  fint  and  moat  general  principle,  in  this  and  every  other  department  of 
biuineas,  is  to  embrace  readily  the  several  matters  as  they  occur ;  and  not  to  put  them 
off  from  time  to  time,  until  they  accumulate,  and  render  the  task  difficult  and  irksome. 
The  only  artifice,  it  may  be  said,  which  a  man  of  character  can  well  employ  in  business 
is  that  of  endeavouring  to  render  it  pleasurable ;  and,  by  meeting  it  cheerfully,  as  it 
rises,  or  as  it  becomes  ripe  for  despatch,  this  desirable  end  will  generally  be  attained : 
for,  in  that  state  a  man  not  only  enters  upon  it  with  pleasure  himself,  but  he  will  gene- 
rally find  his  opponent  in  the  same  temper  of  mind.  Whereas,  through  delay,  misun- 
derstandings, idle  tales,  and  groundless  surmises  are  liable  to  intervene ;  the  minds  of 
both  to  be  soured ;  a  distant  coolness  to  take  place  between  them ;  and  a  barrier  to  be 
raised,  which,  though  altogether  imaginary,  nothing  but  the  mystic  wand  of  the  law  may 
be  able  to  remove. 

4660.  There  are  three  dUtinct  methods  of  conducting  hudnest.  The  first  is  that  in 
which  the  parties  meet,  with  fair  intentions,  to  find  out  the  point  of  equity,  and  there  to 
close.  In  the  second,  they  enter  upon  business,  guarded  with  cunning,  and  armed  with 
trick  and  artifice,  as  gamblers  draw  round  a  table,  to  take  every  advantage,  fair  or  other- 
wise, which  they  can  effect  with  imptmity.  The  last  method  lies  in  the  courts  of  law 
and  equity. 

46B1.  A  bu^netsfotrndeddM  honourable  intentUmi  is  the  only  one  In  which  a  man  of  honour  can  volun. 
tarUy  appear.  Here  honcat  men  come,  as  indtO^rent  persons,  to  arbitrate  the  matter  in  reference.  In 
every  settlement  between  man  and  man,  there  is  a  pomt  of  equity  and  right,  which  all  good  men  are 
desirous  to  find  ;  and  when  men  of  liberal  minds  fortunately  meet  and  Join  in  the  search,  it  is  seldom 
difficult  to  be  discovered.  Should  some  little  difference  of  opinion  arise,  let  them  call  in  an  umpire  to 
decide  between  them :  or  leave  the  whole  to  the  decision  of  three  capable  and  disinterested  men. 

466SL  A  num  qf  strict  integrtty  ma^  become  enianeled  in  basinets  teUh  a  man  nf  looser  principles.  In 
this  case,  it  behoves  him  to  oe  upon  his  guard ;  but  still  to  enter  into  the  negotiation  with  temper  and 
civility.  There  is  even  a  politeness  in  aflkirs  of  business  which  cannot  be  departed  Arom  on  any  occasion. 
Interruptions  and  schisms  firequently  arise,  especially  between  men  who  are  of  keen  sensibility,  and  who 
(thou^  passably  honest)  are  tenacious  of  their  own  interests,  flrom  mere  matter  of  punctilia  The  mind 
of  either  Deing  once  soured  by  neglect,  or  ruffled  by  disrespcctAil  behaviour,  the  smooth  path  of  peaceAd 
nMOtiation  is  broken  up,  a  spirit  of  warfare  is  roused,  and  advantages  are  taken,  or  attempted,  which 
calm  reason  wouM  not  have  suggested.  Hence,  when  men  of  uneaual  degree  are  brought  together  in 
business,  it  is  incumbent  on  the  superior  to  set  the  example  of  liberality  and  civility  of  demeanour. 

4663l  in  extreme  cases  there  is  no  resource  but  the  law ;  and  here  the  most  that  an  honest  man  can  do 
is  to  procure,  without  loss  of  time,  the  best  advice ;  and  to  ^re  no  exertion  or  useAil  expense  in  bringing 
the  dangerous  and  tormenting  business  to  a  speedy  conclusion.  Not  only  is  a  man's  property  endangered, 
while  it  is  tossed  on  the  troubled  sea  of  the  law ;  but  his  time  and  attention  are  led  astray,  and  his  peace 
of  mind  is  liable  to  be  broken  In  upon,  thus  deranging  his  ordlnarv  concerns,  and  disturbing  the  stream 
ef  lif&    How  much  legal  dbputation  might  be  prevented  by  a  timely  attention  to  bu^neu  t 

4664.  In  forming  connectums  in  budnesh  *elect  the  man  w/io  has  a  character  to  lose* 
This  prindpTe  should  be  invariably  acted  on :  for  if  a  man  of  established  good  cha- 
racter be  properly  treated,  and  determlnately  closed  in  with  in  case  he  demur  or  swerve 
from  the  right  line  of  conduct,  he  will  not  forfeit  his  good  name  by  doing  a  disreputable 
action ;  and  must  therefore  come  forward  to  the  point  of  equity  and  justice. 

SiCT.  II.     MamtgeTneni  rf  Tenants* 

4665.  TV  general  treatment  of  tenants  and  cottagers  may  be  considered  as  the  most 
important  part  of  every  land-steward's  occupation :  it  includes  the  mode  and  conditions 
of  letting  lands,  and  the  time  and  manner  of  receiving  rents.  The  idea  of  a  landlord 
or  his  agents  numagiug  his  tenants  does  certainly  on  the  face  of  it  appear  an  absurdity. 
The  tenant  is  not  more  obliged  to  the  landlord  than  the  landlord  is  to  the  tenant ;  and 
therefore  both  parties  being  on  an  equality  in  point  of  obligation,  the  one  ought  not  to 
require  or  have  the  power  to  manage  the  other.  This  power  is  given,  however,  by  the 
ignorance  of  one  of  the  parties,  and  the  existing  monopoly  in  favour  of  the  other ;  and 
till  these  are  done  away  with,  by  education  and  political  changes,  the  ignorant  part  of 
farmers  will  always  be  managed  by  their  landlords. 

SuBSECT.   1.     Proper  Treatment  of  Tenants. 

4666.  On  every  large  hereditary  estate,  there  are  established  cttstoms  and  usages^  to  which 
the  proprietor  and  the  occupiers  consider  themselves  mutually  amenable,  though  no  legal 
contracts  may  subsist  between  them.  Even  where  imperfect  leases,  or  other  l^al 
agreements  exist,  still  there  is  generally  much  left  for  custom  and  usage  to  determine. 
Though  some  of  these  may  be  improper,  yet  they  ought  to  be  strictly  observed  by  its 
superintendent,  until  better  can  be  placed  in  their  stead ;  not  merely  on  tlie  score  of 
moral  justice,  but,  in  the  same  observance,  to  set  an  example  of  integrity  and  good  faith 
to  the  tenants.  If  a  superintendent  imprudently  break  through  a  custom  or  a  covenant, 
what  can  he  say  to  a  tenant  who  follows  his  example? 

.  4667.  ji  manager  ought  to  set  an  exan^}le  to  the  tenanU  under  his  care  of  liboality 
and  kindness.  This  is  more  especially  applicable  to  the  case  of  cottagers  and  others  who 
rent  small  holdings.  There  arc  numberless  snfall  favours  wliich  he  can  bestow  upon 
them  without  loss,  and  many  with  eventual  advantage  to  the  estate.     A  spirited  improv- 
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ing  tenant  should  be  refused  nothing  that  he  can  reasonably  ask ;  should  have  favours 
▼oluntraily  conferred  upon  him,  not  merely  as  a  reward  for  the  services  which  he  indhri- 
dually  is  rendering  the  estate,  but  to  induce  its  other  tenants  to  follow  his  example,  and 
to  make  knovm  to  the  whole  that  their  conduct  is  observed,  and  distinctions  made 
between  good  and  bad  managers. 

4668.  Estaiest  like  men,  have  their  good  and  bad  chartutert.  No  skilful  fanner  who 
has  a  capital  to  lose,  will  take  up  his  residence  on  an  estate  of  known  bed  character. 
On  the  contrary,  when  once  an  estate  has  acquired  the  character  of  good  faith  and  proper 
treatment  of  its  tenantry,  men  of  money  and  spirit  will  ever  be  anxious  to  gain  a  footing 
there.  Besides,  the  character  of  an  estate  will  ever  involve  that  of  its  possessor :  and, 
setting  income  at  naught,  it  surely  behoves  a  man  of  property  to  pay  some  attention  to 
tlie  character  of  his  estates  ;  for  what  can  well  add  more  to  the  permanent  respectability 
of  a  family  of  rank  or  fortune,  than  having  its  estates  occupied  by  a  wealthy  and  respect- 
able tenantry  ? 

4669.  In  a  state  ofdviUted  society  and  property,  ofi£  of  the  great  arts  of  life  is  to  teach 
character  and  interest  to  go  hand  in  hand,  and  on  ordinary  occasions  to  endeavour  to  turn 
every  incident,  as  it  fortuitously  occurs,  to  their  mutual  advantage.  If  a  tenant  of 
capital  and  an  improving  spirit  be  found  upon  an  estate,  give  him  due  encouragement, 
for  the  purposes  already  explained.  On  the  contrary,  if  another  is  found  ta  possess  re- 
fractory liabits,  to  swerve  from  his  engagements,  or  to  injure  the  lands  in  his  occupation, 
it  is  but  common  prudence  to  take  the  first  legal  and  fair  opportunity  of  dismissing  him, 
and  supplying  his  place  with  another  who  is  better  qualiQed  to  fill  it ;  not  more  with  a 
view  of  rescuing  his  particular  farm  from  further  injury,  and  of  making  an  example  of 
him  in  terror  to  others  of  similar  habits,  than  to  preserve  and  heighten  the  character  of 
the  estate. 

4670.  These  remarks  may  he  considered  as  applicahle  chiefly  to  small  tenants,  or  such 
as  from  ignorance  and  want  of  leases  may  be  considered  in  a  state  of  bondage.  It 
ought  never  to  be  in  the  power  of  a  latidlord  to  make  "  an  example  of  a  tenant  in  terror 
to  others;'*  it  is  enough  if  this  power  be  left  to  the  laws.  A  tenant  who  rents  a  farm 
on  certain  conditions,  and  fulfils  them,  is,  in  point  of  obligation,  on  an  equality  with  his 
landlord ;  neither  is  obliged  to  the  other :  and  while  the  one  does  not  require  those  acta 
of  kindness  and  liberality  which  Marshal  inculcates,  the  other  is  not  entitled  to  that 
submission  and  slavish  deference  so  common  among  tenants  at  will,  and  indeed  most 
others  in  England.  It  is  justly  observed  by  Brown  {Treat,  on  Rur.  Aff. )  that  the  mond 
excitement,  or  degree  of  encouragement,  given  to  the  tenant  for  improving  the  ground 
put  under  his  occupation,  is  regulated  entirely  by  the  terms  or  conditions  of  the  lease 
under  which  he  holds  possession.  If  the  conditions  be  liberal  and  judicious,  and  accom- 
modated to  the  soil  and  situation  of  the  land  thereby  demised  to  the  tenant,  all  that  is 
obligatory  upon  the  proprietor  is  faithfully  discharged.  But  when  matters  are  otherwise, 
when  the  tenant  possesses  under  a  short  lease,  when  the  covenants  or  obligations  are 
severe  in  the  first  instance  and  ultimately  of  little  avail  towards  forwarding  improve- 
ment, it  may  reasonably  be  inferred  that  the  connection  is  improperly  constituted,  and 
that -little  benefit  will  thence  follow  eitlier  to  the  public  or  to  the  parties  concerned. 
The  proper  view  of  a  lease  is,  that  it  is  merely  a  mercantile  transaction  reduced  to 
writing,  in  which  both  parties  are  on  an  equal  footing. 

SvBSKCT.  2.     Business  of  letting  Farms. 

4671.  TTiere  are  three  methods  of  letting  a  firm :  putting  it  up  to  public  auction,  and 
taking  the  highest  bidder  for  a  tenant ;  receiving  written  proposals,  and  accepting  the 
highest  oflTer;  and  asking  more  rent  for  it  than  it  is  worth,  haggling  with  different  chap- 
men, and  closing  with  him  who  promises  to  give  the  most  money,  without  regard  to  his 
eligibility  as  a  tenant.  After  a  variety  of  obvious  remarks,  Marshal  concludes,  that 
"  seeing  in  every  situation,  there  is  at  all  times  a  fair  rental  value,  or  market  price  of 
lands,  as  of  their  producU,  there  appears  to  be  only  one  rational,  aud  eventually  pro- 
fitable, method  of  letting  a  farm ;  and  this  is,  to  fix  the  rent,  and  choose  the  tenant.  In 
the  choice  of  a  tenant  every  body  knows  the  requisite  qualifications  to  be,  capital,  skill, 
industry,  and  character.  The  respective  advantages  of  these  qualities  are  amply 
developed  in  The  Treatise  on  Landed  Property. 

SuBSECT.  3.     Different  Species  of  Tenancy, 

4672.  The  different  holdings  in  use  in  Britain  are  at  will,  from  year  to  year,  for  a  term 
of  years,  or  for  a  life  or  lives. 

4^a  The  temmi  holding  at  uHU,  or  until  the  customary  notice  be  given  by  either  party  to  the  other,  is 
without  any  legal  contract,  or  written  agreement :  the  only  tie  between  the  owner  and  the  occupier  being 
the  cuftom  of  the  eiUte  or  of  the  country  in  which  it  lie*,  and  the  common  law  of  the  land.  This  may 
be  considered  as  the  simple  holding  which  succeeded  the  feudal  or  copyhold  tenure;  but  which  U  now 
fitftsoing  into  disuse 

4ffli.  Holding  from  jfear  to  year,  under  a  written  agreement,  with  spccifled  covenants,  is  a  more  modem 
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unfe,  and  baeoakioc  iiioieMiduoKpi«valcnilnioiM|iArttof  E^^andytiidaiiMMig  null  taunts,  em 
where  leaace  for  a  term  of  yean  were  Ibrmerlr  granted. 

4675k  Leatetfor  a  ^rm  ^tifart,  as  seven,  fourteen,  twenty-one^  or  a  greater  number  of  years,  certain : 
but  without  the  power  of  assignment,  unless  with  the  consent  of  the  lessor. 

467&  Lauetfor  liwet  s  as,  one,  two.  three,  or  more,  without  the  power  of  assignment  In  Britain,  Ufie 
leases  of  this  description  are  now  rarely  granted.  In  Wales  and  Ireland  they  are  still  preralent ;  the  rent 
being  there  settled  according  to  the  value  of  the  land  at  the  time  of  letting ;  as  on  granting  a  lease  for  a 
term.  In  the  western  extreme  of  En^and,  what  are  termed  life  leases  are  still  common :  but  they  are 
rather  pledges  for  money  taken  up,  or  deeds  of  sale  for  lives,  than  teases ;  for  nearly  the  whole  of  the  esti. 
mated  sale  value  of  the  lland,  during  the  life  term,  is  paid  down  at  the  time  of  purchase,  the  seller 
reserving  only  a  quit  rent,  or  annual  acknowledgment 

4677.  A  UaaefoT  a  term  ofyewrty  or  for  two  or  more  lives,  can  alone  be  favounible  for 
the  prc^^ress  of  agriculture.  A  fanner  holding  at  will,  or  from  year  to  year,  may  plough, 
•ow,  and  reap ;  but  he  will,  if  a  prudent  man,  be  very  earful  not  to  xaikR  improvements, 
well  knowing  that  the  first  effect  would  be  a  rise  of  rent  or  a  notice  to  quit.  Leases  for 
a  single  life  have  the  great  disadvantage  of  uncertainty  in  duration,  both  as  to  landloitl 
and  tenant ;  and  though  the  latter  may  insure  a  certain  sum  on  his  life  for  the  benefit  of 
his  family,  yet  it  were  better  that  he  should  lay  out  that  money  in  improving  the  farm* 
Leases  on  lives,  renewable,  are  for  all  purposes  of  culture  as  good  as  freehold  ;  but  they 
have  this  disadvantage  to  a  tenant,  that  they  require  a  considerable  part  of  his  capital  paid 
down,  and  a  further  draught  on  his  capital  on  the  falling  in  of  any  of  the  lives.  Even 
the  first  of  these  payments  would  embarrass  the  great  majority  of  professional  farmers, 
and  disable  them  from  bestowing  proper  cultivation  on  the  soil ;  but  to  a  farmer  with  a 
surplus  capita]  no  description  of  lease  can  be  better,  as  he  lays  out  his  surplus  capital  at 
the  nuu-ket  rate  of  interest,  and  is,  as  it  were,  his  own  annuitant.  To  the  landlord  such 
leases  cannot  be  advantageous ;  because,  there  being  fewer  who  can  compete  for  them, 
lands  let  on  these  ccmditions  do  not  fetch  their  full  price. 

4678.  The  fiAndamenial  prindfle  on  which  both  the  duration  and  conditions  of  leases 
■re  established  is  evidently  this :  —  A  agrees  to  lend  to  B  a  certain  article  for  his  use  for 
an  equivalent  in  money ;  but  such  is  the  nature  of  this  article,  that,  in  order  to  use  it 
with  advantage,  B  must  possess  it  during  a  considerable  time  :  he,  therefore,  requires  a 
security  from  A  to  that  effect ;  and  A  on  his  part  requires  a  security  from  B  that  he 
will  return  the  article  at  least  in  as  good  condition  as  when  it  was  lent  to  him.  The  term 
of  years  for  which  the  article  is  to  be  lent,  and  the  precautions  taken  to  insure  its  return 
without  deterioration,  are  founded  on  experience,  and  vary  according  to  the  peculiar  cir- 
cumstances of  lender  and  borrower.  In  general,  however,  this  is  obvious,  that  where 
the  period  of  lending  is  not  sufficient  for  profitable  use,  or  the  conditions  required  for 
cnstuing  the  lender  an  undeteriorated  return  of  the  article  unreasonable,  the  value  of  the 
loan  or  rent  will  be  proportionably  dindnished.     (^p.  Enc»  Bnt»  art.  AgrJ) 

4679.  In  recurring  to  what  actually  exists  in  the  best  cultivated  eUstrictSt  we  shall  quota 
the  excellent  observations  of  an  experienced  farmer  and  approved  public  writer:  —  "  The 
general  principle  which  should  regulate  the  connection  between  landlord  and  tenant  seems 
to  be,  that  while  the  farm  ought  to  be  restored  to  the  owner  at  the  expiration  of  the  tenant's 
interest,  at  least  without  deterioration,  the  tenant  should  be  encouraged  to  render  it  as 
productive  as  possible  during  his  possession.  In  both  of  these  views,  a  lease  for  a  term 
of  years  is  scarcely  less  necessary  for  the  landlord  than  for  the  tenant ;  and  so  much  is  the 
public  interested  in  this  measure,  that  it  has  been  proposed  by  intelligent  men,  to  impoae 
a  penal  tax  on  the  rent  of  lands  held  by  tenants  at  will. 

4GBa  That  the  wthu  of  the  property  <$  enhanced  by  tie  seetaitif  which  such  a  lease  confert  am  the  temmt 
Will  be  put  beyond  all  doubt.  If  tne  rents  of  two  estates  for  half  a  century  back  are  comnared  ;  the  one 
occupiod  by  tenanU  at  will,  and  the  other  by  tenants  on  leases  for  a  moderate  tertn,  and  where  the  soil 
and  situation  are  nearly  alike  in  every  respect  If  the  comparison  be  made  between  two  tracts  orisinally 
very  different  in  pobit  of  value,  the  advanUgcs  of  leases  will  be  still  more  striking ;  while  that  which  is 
held  by  tenants  at  will  remains  nearly  stationary,  the  other  is  graduallv,  yet  elftctually,  improved,  under 
the  security  of  leases,  by  the  tenants^  capital ;  and,  in  no  lone  period,  the  latter  takes  the  lead  of  the 
former,  both  in  the  amount  of  the  revenue  which  it  yields  to  the  proprietor,  and  in  the  quantity  of  pro- 
duce which  it  furnishes  for  the  gmeral  consumption.  The  higher  rents  and  greater  produce  of  some 
parts  of  Scotland  than  of  many  of  the  English  counties,  where  the  soil,  climate,  and  markets  are  much 
more  fiivourable,  must  be  ascribed  to  the  almost  universal  practice  of  hoMing  on  leases  in  the  former 


country,  in  a  much  greater  degree  than  to  any  of  the  causes  which  have  been  flrequently  assigned, 
than  a  century  ago^  what  are  now  the  best  cultivated  districts  of  Scotland  were  verv  far  behind  the  greal 
part  of  England ;  and.  Indeed,  had  made  very  little  progress  IVom  the  time  of  the  feudal  svstem.    It  Is  not 


lUty  years  since  the  formers  of  Scotland  were  in  the  nractice  of  going  to  learn  of  their  southern  neighbours 
an  art,  which  was  then  very  Imperfoctly  known  in  their  own  country.  But  in  several  parts  of  England 
there  has  been  little  or  no  improvement  since,  while  the  southern  counties  of  Scotland  have  uniformly 
advanced ;  and  at  present  exhibit  very  genenUy,  a  happy  contrast  to  their  condition  in  the  middle  of  the 
last  century. 

4eBl.  Jn  respect  to  farmer*  themseloes.  It  cannot  be  necessary  to  point  out  the  advantaees  of  leases.  It 
maybe  true,  that,  under  the  security  of  the  honour  of  an  English  landlord,  tenants  at  wilt  have  been  con. 
tinned  In  possession  flrom  generation  to  generation,  and  acquired  wealth  which  he  has  never,  like  the 
landholders  of  some  other  countries,  attempted  to  wrest  flrom  them.  But  there  are  few  individuals  In  any 
rank  of  life,  who  continue  for  a  length  of  time  to  sacrifice  their  Just  claims  on  the  alUr  of  pure  eeneroeity. 
Something  is  almost  always  expected  In  return.  A  portion  of  revenue  in  this  case  is  exchanged  for 
power,  and  that  power  is  displayed  not  only  in  the  habiUial  degradation  of  the  tenantry,  but  in  the  control 
cfrer  them,  which  the  landlord  never  fails  to  exert  at  the  election  of  members  of  parliament,  and  on  all 
other  political  emergencies.  No  prudent  man  will  ever  invest  his  fortune  in  the  improvement  of  another 
person's  property,  unless,  from  the  length  of  his  lease,  be  has  a  reasonable  prospect  of  being  reimbursed 
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with  profit ;  and  the  KrrlUtT  which  holding  at  will  necenarily  exacU  is  altogether  Incompatible  with  that 
■pirit  of  enterprise  whicli  belongs  to  an  enlightened  and  independent  mind. 

4682.  Everp  measure  which  has  a  tendency  to  fetter  the  productive  powers  qf  the  toil,  must  deeplf 
aflbct  the  public  at  Uu^e^  as  well  as  depress  one  of  the  largest  and  most  valuable  classes.  It  is  clearly 
their  interest,  that  com  and  other  provisions  should  be  supplied  in  abundance,  and  the  people  of  England 
may  Justly  complain  of  the  want^  of  leases,  as  one  of  the  (wincipal  causes  which  check  the  in^otivement 
of  their  own  territory. 

468&  HUat  ought  to  be  the  term  qf  a  lease  can  only  be  determined  by  a  reference  to  the  ciirnmstanccf 
of  each  particular  case  Lands  naturally  rich,  or  such  as  have  already  been  brought  to  a  high  degree  of 
fertility,  requiring  no  great  investment  of  capital,  and  returning  all  or  nearly  aU  the  necessary  outlay 
within  the  year,  may  be  advantageously  held  upon  short  leases,  such  as  pernaiw  give  time  for  two,  or 
at  most  three  of  the  rotations  or  courses  of  crops  to  which  the  quality  of  the  soil  is  best  adapted.  Tlie 
practice  of  England  in  this  respect  is  extremely  various,  almost  every  term,  f^om  twenty  years  down, 
wards,  being  found  in  different  parts  of  it  In  Scotland,  by  fiur  the  most  common  period  is  nineteen  yean, 
to  which  it  was  formerly  the  practice,  in  some  placet,  to  add  the  life  at  the  tenant  In  that  country,  even 
when  it  is  thought  expedient  to  agree  for  a  much  longer  term,  this  is  still  expressed  in  periods  of  nmeteen 
▼ears,  a  sort  of  mysterious  cycle,  which  seems  to  be  no  less  a  favourite  with  the  courts  of  law  than  with 
Isndh<dders  and  fermera.  Yet  this  term  is  somewhat  inconvenient,  as  it  can  never  correspond  with,  any 
number  of  the  recognised  rotations  of  arable  land 

4681.  A  lease/or  twenty  years,  it  has  been  maintained  by  several  writers.  Is  not  sufficient  to  reimburse 
a  tenant  for  anv  considerable  improvements,  and  landholders  have  often  been  urged  to  agree  to  a  much 
longer  term,  which,  it  is  alleged,  would  be  not  less  for  their  own  interest  than  for  that  of  the  tenant  This 
is  a  question  which  our  limits  do  notpermit  us  to  discuss ;  but,  after  viewing  it  in  diflbrent  lights,  assisted 
by  the  experience  of  long  leases  in  different  parts  of  Scotland,  we  cannot  help  expressing  some  doubts  of  their 
utility,  even  in  so  fer  onlv  as  it  regards  the  parties  themselves ;  and  we  are  decidedly  of  ofnnion,  that  a 
greater  produce  will  be  brought  to  market.  fh>m  any  given  extent  of  land  held  on  successive  leases  of 
twenty  years,  for  half  a  century,  than  if  hekl  on  one  lease  of  that  duration,  whether  the  term  be  specified, 
or  Incletinite  as  is  the  case  of  a  lease  for  life.  As  a  general  mode  of  tenure^  leases  for  lives  seem  to 
us  particularly  c^ectionable. 

4685.  The  great  advantages  qfa  lease  are  so  well  known  in  Scotland,  that  one  of  her  best  agricultural 
writers,  himself  a  landed  proprietor,  has  suggested  a  method  of  conferring  on  it  the  character  of  perpetuity, 
to  such  an  extent  as,  he  thinks,  would  give  ample  security  to  the  tenant  for  every  profitable  improve, 
ment,  without  preventing  the  landlord  nom  resuming  possession  upon  equitable  terms,  at  the  expiration 
of  every  spedfied  period.  But  the  author  of  this  plan  (Lord  Kaimcs).  In  his  ardent  wishes  fbr  the  advance- 
ment  of  agriculture,  at  that  time  in  a  very  backward  state  in  his  native  country,  seems  to  have  overlooked 
the  difHculties  that  stood  in  the  way  of  its  adoption ;  and  the  great  advance  In  the  price  of  produce,  and 
consequently  in  the  rate  of  rents,  since  his  lordship  wrote,  have  long  since  put  an  end  to  the  discussion 
which  bis  proposal  excited.  For  a  fbrm  of  a  lease  on  his  plan,  the  reader  may  consult  Bell's  Treatise  on 
Luues  i  and  the  objections  to  the  plan  itself  are  sliortly  stated  in  the  supplement  to  the  sixth  edition  of 
The  Gentleman  Farmer,  recently  published. 

4686.  Long  leases  granted  upon  condition  qf  receiving  an  advance  (^  rent  ai  the  end  qfa  certain  nmnber 
qf  years  have  been  granted :  out  covenants  of  this  kind,  meant  to  apply  to  the  circumstances  of  a  distant 
period,  cannot  possibly  be  tnmed  in  such  a  manner  as  to  do  equal  Jusuce  to  both  parties ;  and  it  ought  not 
to  be  concealed,  that,  in  every  case  of  a  very  long  lease,  the  chances  are  rather  more  unfavourable  to  the  land, 
holder  than  to  the  farmer.  If  the  price  of  produce  shall  continue  to  rise  as  it  has  done,  till  very  lately, 
for  the  last  forty  yean,  no  improvements  which  a  tenant  can  be  expected  to  execute  will  compensate  tbe 
landlord's  loss ;  and  if,  on  tbe  other  hand,  prices  shall  decline,  the  capital  of  most  tenants  must  be 
exhausted  in  a  few  years,  and  the  lands  will  necessarilv  reveit  to  the  proprietor,  as  has  been  the  case  of 
late  in  many  Instances.  Hence  a  landholder,  in  agreeing  to  a  long  lease,  can  hardly  ever  assure  himself 
that  the  obligations  on  the  part  of  the  tenant  will  be  tixnj  discharged  throughout  its  whole  term,  while 
the  obligations  he  incun  nimself  may  always  be  easily  enforced  He  runs  tbe  risk  of  great  loss  than  a 
depreciation  of  money,  but  can  look  forward  to  very  little  benefit  firom  a  depreciation  ofproduce^  exo^ 
for  a  few  yean  at  most  Of  this  advantage  a  generous  man  would  seldom  avail  himself;  and,  indeed, 
in  most  instances,  the  advantage  must  be  only  imaginary,  for  it  would  be  over-balanced  by  the  de. 
terioration  of  his  property."    (Sup.  Encyc.  Brit,  art  Agr.) 

ABSl.  There  are  various  ol^ections  made  to  leases  q/^nAM<ee»  or  twenty-one  years.  Some  of  these  an 
of  a  feudal  and  aristocntical  nature ;  such  as  the  independence  it  gives  the  tenants,  who  may  becomo 
purse.proud  and  saucy  under  the  nose  of  their  landlord,  &c.  A  greater  objection  has  arisen  Crom 
the  depreciation  of  Britl«h  currency  during  the  last  ten  years  of  the  ei^teenth,  and  flnt  ten  of  the 
nineteenth  centuries.  Various  schemes  have  been  suggested  to  counteract  this  evil ;  but  the  whole  of 
them  are  liable  to  obtfcctions,  and  it  may  be  doubted  if  it  admits  of  any  remedy,  except  a  compromise 
between  the  partiesi 

SuBSBCT.  4.     RerU  and  Covenantt  cfa  Lease. 

4688.  To  avert  the  evils  of  fixed  money  rents,  and  long  leases,  both  to  landlords  and 
tenants,  the  best  mode  known  at  present  is  the  old  plan  of  com  rents.  This  plan  was 
first  revived  in  1811,  by  a  pamphlet  published  in  Cupar,  which  attracted  considerable 
attention,  and  has  led  to  the  adoption  in  various  parts  of  Scotland,  of  a  mixed  mode  of 
paying  rents,  partly  in  com  or  the  price  of  com,  and  partly  in  money.  In  hilly  districts, 
wool,  or  the  price  of  wool  for  an  average  of  years,  is  sometimes  fixed  on  instead  of  com. 
We  shall  quote  from  the  same  intelligent  writer  on  the  duration  of  leases,  his  sentiments 
on  com  rents,  and  subjoin  hi3  observations  on  covenants. 

4689.  Though  the  most  equitable  mode  qf  determining  the  rent  qf  lands  on  lease,  would  be  to  make  it 
rise  and  fUl  with  the  price  of  com ;  yet  a  rent  paid  in  com  Is  liable  to  serious  objections,  and  can 
seldom  be  advisable  in  a  commercial  country.  It  necessarily  bean  hardest  on  a  tenant  when  he  least  able 
to  dischsrge  it  In  very  bad  seasons,  his  crop  may  be  so  scantv,  as  scarcely  to  return  seed  and  the  expenses 
of  cultivation,  and  the  share  which  he  ought  to  receive  himself,  as  the  profits  of  his  capital,  as  well  as  the 
quantity  allotted  to  the  landlord,  may  not  exist  at  all.  Though,  in  this  case,  if  he  pays  a  money  rent,  his 
loss  may  be  considerable,  it  may  be  twice  or  three  times  greater  if  the  rent  Is  to  be  paid  in  com,  or 
according  to  the  high  price  of  such  seasons.  In  less  favourable  years,  which  often  occur  in  the  variable 
climate  of  Britain,  a  com  rent  would,  in  numerous  instances,  absorb  nearly  the  whole  tree  or  disposable 
produce,  as  it  is  by  no  means  uncommon  to  find  the  gross  produce  of  even  good  land  reduced  from  twenty 
to  fifty  per  cent  below  an  average  in  particular  seasons.  And  it  ought  to  be  considered,  in  regard  to  the 
landlord  himself,  that  hb  income  would  thus  be  doubled  or  trebled,  at  a  time  when  all  other  classes  were 
suffering  flrom  scarcity  and  consequent  dearth ;  while,  in  times  of  plenty  and  cheapness,  he  might  find  It 
difficult  to  make  his  expenses  correspond  with  the  great  diminution  of  his  receipts.  It  is  of  much  im. 
porunce  to  both  parties,  that  the  amount  (tf  the  rent  should  vary  as  little  as  possible  firom  any  unforeseen 
causes,  though  tenants  in  general  wpuld  be  perhaps  the  most  iigured  by  such  fluctuations. 
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wloaeon  rent,  and  to  do  oqual  JiMlioe  at  all  timM  to  both 
lunailMt  Ibr  conTcrtlng  the  eora  Into  money,  adopting  fbr  Um 
ich  the  rent  to  paydile,  but  the  avcrace  price  of  a  certain 


«m.  TaoMatetkneamdatker  ^ 
landkNrd  and  tenant,  a  plan  haa  been  lately 

price,  not  the  price  of  the  year  fbr  which~the  rent  to  nayd)k^  but  the  averace  p'rice  < 
number  of  yeara,  The  rent,  according  to  tbto  plan,  may  be  calailatwl  every  year,  by  omitting  the  flnt 
year  of  the  lerles,  and  adding  a  new  one ;  or,  it  may  continue  the  tame  fbr  a  certain  number  of  yean, 
and  then  be  fixed  according  to  a  new  arentfe.  Let  ui  auppote  the  lease  to  be  for  twenty-one  yean, 
the  average  agreed  on  being  seven  yean,  and  the  flnt  year's  rent,  that  is,  the  price  of  so  many  quarten  of 
I, wilfbe     ■    •-   •-        -  ■       -'"  --" ■     -'" " 


com.  wilfbe  calculated  from  the  average  price  of  the  crop  of  that  year,  and  of  the  six  , 
ir  it  be  meant  to  take  a  new  average  for  the  second  and  every  succeeding  year's  ren^  all  that  is 
la,  to  strike  off  the  first  of  these  seven  years,  adding  the  year  fbr  which  the  rent  Is  payable, 
during  all  the  yean  of  the  lease.    But  this  labour,  slteht  as  it  is,  mav  be  dispensed  with,  b^  continuing  the 
'    "     '    '  *'   e  lease  according  to  the  average  pnoe  of  the  seven 


L  yean  preceding. 

^ , I  that  is  necessary 

la,  to  strike  off  the  first  of  these  seven  years,  adding  the  year  fbr  which  the  rent  Is  payable,  and  so  on 

during  all  the  yean  of  the  lease.    But  this  labour,  slight  a   '" ' "    "' --.- .— . ..- 

rent  without  variation  fbr  the  first  seven  yean  of  the  le  .  _   . 

yean  Immedlatdy  preceding  its  commencement,  and,  at  the  end  of  thto  period,  flxing  a  new  rent, 
according  to  the  average  price  of  the  seven  yean  Just  expired,  to  continue  fbr  toe  next  seven  yeani 
Thus,  in  the  course  of  twentv-one  years,  the  rent  would  be  csk-iilated  only  three  times ;  and  fbr  whatever 
quantity  of  com  the  parties  had  agreed,  the  money  payments  would  be  equal  to  the  average  price  of  fbur. 
^     a  vean  of  the  lease  itself,  and  of  the  seven  yean  preceding  it ;  and  the  price  of  the  last  seven  yean  of 


the  old  lease  would  determine  the  rent  during  the  flnt  seven  yean  of  the  new  one 

«BL  The  Umdiord  and  temmi  comU  not  nifflr,  it  has  been  thought,  eith     ' 
diange  In  the  value  of  the  currency,  shoukt  such  a  lease  as  thto  be  extended 


one  years.  The  quantity  of  com  to  be  taken  as  rent,  to  the  only  potait  that  would  require  to  be  settled  at 
the  commencement  of  each  of  those  periods ;  and  though  thto  would  no  doubt  be  greater  or  less,  acoordinc 
to  the  state  of  the  lands  at  the  time,  yet  it  may  be  expected,  that  in  the  twenty.one  vean  preceding,  afi 
the  tenant's  Judicious  expenditure  had  been  fUUy  replaced:  Instead  of  the  twofbid  difBculty  bi  fixing  a 
rent  fbr  a  long  leaae^  arising  fhmi  uncertainty  as  to  the  quantity  of  produce,  which  must  depend  on 
the  state  of  improvement,  and  stiU  more,  perhaps,  flrom  the  variations  in  the  price  of  that  produce ;  the 
latter  otdection  to  entirely  removed  by  thto  plan :  and  in  all  cases  where  land  to  already  brought  to  a  high 
decree  of  fertility,  the  question  about  the  quantitv  of  produce  may  likewise  be  dispensed  with. 

4flgS.  ff  the  oom-reta  plan  be  applied  to  leases  qr  nhieteen  or  tveiUif.4me  pears,  the  inconvenience  result. 
Ing  fWm  uncertainty  as  to  the  amount  of  rent,  as  w^  as  other  difficulties  which  must  necessarily  attend 
It,  would  be  as  great,  perhaps,  as  any  advantages  which  It  holds  out  to  either  of  the  parties.  If  it  be  said 
that  a  rent,  determined  bv  a  seven  yean'  average,  ooukt  not  suddenly  nor  materially  alter,  thto  is  at  once 
to  admit  the  inutility  of  the  contrivance  The  first  thing  which  must  strike  every  practical  man  is,  that 
com  tonottheonlvproduoeof  afkrm,  and  in  most  parts  of  Britain,  perhaps  not  the  principal  source  fkom 
which  rent  to  paid ;  and  there  is  no  authentic  record  of  the  prices  of  butcher  meat,  wool,  cheese,  butter, 
and  other  articles  in  every  county  to  refer  to,  as  there  to  of  com.  Thto  to  not  the  place  to  enquire  whether 
the  price  of  com  regulates  the  ivioe  of  all  the  other  products  of  Und,  in  a  country  whose  statute  books 
are  fbll  of  duties,  bounties,  drawbacks,  ice.,  to  say  nothing  of  its  internal  regulations ;  but  it  to  sufficiently 
evident  that.  If  com  does  possess  thto  power,  its  price  operates  too  slowly  on  that  of  other  products  to  servo 
as  a  Just  criterion  for  determining  rent  on  a  lease  of  this  duration.  Besides,  in  the  progress  of  agriculture, 
new  Mptaes  or  varieties  of  the  cereUia  themsdves  are  established  even  in  so  short  a  period  as  twentv-one 
yearL  the  prices  of  which  may  be  very  diflbrent  fhmi  that  of  the  com  specified  in  the  lease,  what 
securltv  fbr  a  fUU  rent,  fbr  instance,  would  it  give  to  a  landlord,  to  make  the  rent  payable  according  to  the 
price  of  barley,  when  the  tenant  might  find  it  more  fbr  hto  interest  to  cultivate  some  of  the  varieties  of 
summer  wheat,  lately  brought  flrom  the  Continent  ?  or,  according  to  the  price  of  a  particutor  variety  of 
oats,  when,  within  a  few  years,  we  have  seen  all  the  old  varieties  superseded,  throughout  extensive  dis- 
tricts, by  the  introduction  of  a  new  one,  the  potato-oat,  which  may  not  be  more  permanent  than  those 
that  preceded  It  t  There  can  be  no  improprietv,  indeed,  in  adopting  this  plan,  fbr  ascertaining  the  rent 
of  land  kept  always  in  tillage;  but  it  would  be  idle  to  expect  any  Important  benefits  fhnn  it,  during  such 
a  lease  as  we  have  mentioned. 


provtoion  that  will  apply  to  the  enlargement  of  the  gross  produce  fhmi  the  future  improvement  of  the 
lands  themselves,  or  of  the  disposable  produce  flrom  Uie  invention  of  machinery  and  other  plans  for  econo^ 
mising  labour.  And  the  objections  Just  stated,  in  reference  to  a  lease  of  twenty-one  years,  evidently 
apply  much  more  fbrcibly  to  one  of  two  or  three  times  that  length.  Old  corn-rents,  though  much  higher 
at  present  than  old  money-rents,  are  seldom  or  never  so  high  as  the  rento  that  could  now  be  paid  on  a 
leaie  of  twenty-one  yean.  But,  independently  of  these  coniiderations,  which  more  Immediately  bear 
upon  the  Intercsu  of  the  parties  themselves ;  one  insuperable  objection  to  all  such  leases  is,  that  thev 
partake  too  much  of  the  nature  of  entaito,  and  depart  too  far  fhmi  that  commercial  character  which  to 
most  fkvouraUe  to  the  investment  of  capital,  and  consequently  to  the  greatest  increase  of  land  pro. 
duce. 

46M.  1%e  most  reeeni  ophUoms  on  this  su^eci  are  in  Aivoiir  of  a  money  rent,  or  of  a  rent  fbnned  partly 
ttom  the  average  prices  of^  produce,  and  partly  of  money,  but  somewhat  eompUcated  in  its  arrangement, 
and  therefore  not  likely  to  come  into  general  use.  There  seems,  indeed,  no  essential  reason  why  rento  in 
agriculture  should  not  be  regulated  on  the  same  general  priucipie  as  rents  in  commerce :  and  were  it  not 
for  the  extraordinary  fluctuation  that  has  uken  place  in  the  currencv  of  the  country  within  the  last  fbrty 
yean,  it  Is  more  than  probable  no  such  alteration  of  principle  would  ever  have  been  thought  ofl  The 
reader  who  wishes  to  enter  more  at  length  into  this  suUect,  may  consult  the  most  recent  works  on  poll, 
tical  economy,  and  especially  Mcculloch's  Principles.  He  will  also  find  a  paper  on  the  subject,  of  some 
practical  value,  in  the  Quarterfy  Journal  of  Agriculture,  voL  L  pu  809.  and  vol  IL  pi  ISd 

4^195.  Mr.  Mcculloch,  in  the  second  edition  of  hto  Principles  qf  Politkai  Economy,  with  reference  to 
com  rents,  observes,  that  the  disturbing  efftcts  of  changes  in  the  value  of  money  are  averted,  at  the  same 
time  that  the  cfiftet  of  those  which  occur  in  the  cost  of  producing  com  are  mitigated.  This  plan,  he  adds, 
to,  however,  defective,  inasmuch  as  it  obliges  the  tenant  to  pay  more  than  the  fhir  value  of  his  fkrm  In 
scarce  yean;  while,  on  the  other  hand,  it  has  the  eflbct  of  improperly  reducing  the  landlord's  rents  in 
yean  of  unusual  plenty.  A  simple  device  has,  however,  been  fallen  upon,  which  has  gone  far  to  reduce 
these  defbcto :  thto  consisU  in  fixing  a  maxinwrn  and  a  minimum  price,  it  being  declared  In  the  lease 
that  the  produce  to  be  pud  to  the  landlord  shall  be  converted  into  money,  according  to  the  current  prices 
of  the  year :  but  that,  to  whatever  extent  prices  may  rise  above  the  maximum  pnce  fixed  in  the  leasee 
the  tondlord  shall  have  no  claim  for  such  excess  of  price  By  means  of  thto  check,  the  tenant  to  prevented 
tttm  ^ying  any  great  excess  of  rent  in  scarce  years.  And  to  prevent,  on  the  other  hand,  the  rent  fVom 
being  improperly  reduced  in  very  plentiful  years,  a  minimum  price  to  agreed  on  by  the  parties;  and  it  to 
stipulated  that,  to  whatever  extent  prices  may  sink  below  thto  limit,  the  landlord  shall  be  entitled  to  re. 
celve  this  minimum  price  for  the  fixed  quantity  of  produce  payable  to  him.  This  plan  has  been  Intro, 
duced  into  some  of  the  best  cultivated  districts  in  the  empire,  particularly  East  Lothian  and  Berwickshire : 
and  the  experience  of  the  estates  in  which  it  has  been  ado|^  shows  that  it  to  as  effectual  as  can  well 
be  desired,  for  the  protection  of  the  Just  rights  of  both  parties,  and  for  securing  the  progress  of  agrl. 
culture 

4Q95.  The  terms  ofpoMneni  </  reni  diffbr  a  little  In  different  districts  and  countries.  Rents,  in  Scotland, 
•re  paid  eltlier  previously  to  the  first  crop  being  reaped,  when  they  are  calledybrcrcnte  /  or  they  are  paid 
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■ubMfittently  to  the  reaping,  when  they  are  termed  badc-renti.  In  England,  tt  Ii  beUered  that,  with  a  few 
exceptlcmt  In  the  border  oountlee,  back-rents  are  noi  tn  use.  The  efibct  of  these  rente  ia,  to  aflbrd  a  long^ 
credit  to  the  tenant ;  it  \*  aMumed  that  his  means  of  paying  any  year's  yent  are  chiefly  derived  Arom  the 
•ale  or  the  crop  of  that  year,  and  hence  be  is  allowed  to  reap  and  sell  the  crop,  in  order  to  pay  the  rent : 
thus,  Ifhe  enters  at  Whitsunday,  1829,  and  at  separation  (^  crop  18S9  Arom  ihe  ground,  his  arst  year's  crop 
is  that  of  1830,  and  his  tint  year's  payment  is  usually  made  at  Martinmas  1830,  and  Whitsunday  1831. 
Were  he  to  pay  what  b  termed  fore-rent,  his  Arst  term's  payment  would  be  at  Martinmas  18S9,  and  his 
•econd  at  Whitsunday  1830 :  thus  completing  his  flrit  year's  rent  before  his  crop  bad  been  reaped. 
Wherever  custom  has  est^lished  the  system  of  baclurents,  it  should  not  be  disturbed ;  by  means  of  the 
credit  afforded,  tenants  are  enabled  to  take  land  with  a  smaller  capital,  and  to  expend  those  fiinds  in  the 
improivement  of  the  fkrm,  of  which  they  must  otherwise  have  been  deprived.  It  must  be  thus  attended 
with  one  or  other  of  two  advantages  to  the  landlord ;  first,  by  bringing  farms  more  within  the  reach  of  the 
ftrads  of  takers,  it  excites  greater  competition ;  or,  secondly,  it  leave*  a  fVind  In  hand  to  the  lessee,  for 
the  Immediate  cultivation  of  his  land.  In  Scotland  this  system  Is  attended  with  no  hazard,  since  landlords 
have  always.  In  that  country,  a  security,  by  means  of  their  legal  rights  of  hypothec,  on  the  crc^  of  the  tenant 
In  the  case  of  farms  merely  pastoral.  Indeed,  the  landlord's  clidms  will  not  be  well  secured,  because  a  tenant 
xemoving  at  Whitsunday  will  have  left  no  crop  behind  to  answer  for  the  rent :  in  farms  of  this  nature* 
accordingly,  rents  are  stipulated  to  be  paid  in  advance.    (Qarar.  Jour.  Agr.  vol  IL  p.  154.) 

4697.  A  lease  for  a  term  qffearM  i*  not,  in  ali  eases,  a  sufficient  encouragement  to  spirited  cultivatiom  ; 
its  covenants  in  respect  to  the  management  of  the  lands  may  be  ii^udlcious ;  the  tenant  may  be  so  strictiv 
confined  to  a  particular  mode  of  culture,  or  a  particular  course  of  crc^w,  as  not  to  be  able  to  avail  himsetf 
of  the  beneficial  discoveries  which  a  progressive  state  of  agriculture  never  &ils  to  introduce  Or,  on  the 
other  hand,  though  this  b  much  more  rare,  the  tenant  may  be  left  so  entirely  at  liberty,  that  either  the 
necessity  of  hb  circuautances,  during  the  currency  of  the  lease,  or  his  Interest  towards  its  expiration,  may 
lead  him  to  exhaust  the  soil,  instead  of  rendering  it  more  productive.  When  a  lease  therefore  b  either 
tedundant,  or  deficient  In  thb  respect,  where  it  either  permits  the  lands  to  be  deteriorated,  or  prevents 
their  improvement ;  the  connection  between  landlord  and  tenant  b  formed  upon  other  views,  and  regu^ 
lated  by  some  other  principle,  than  the  general  one  on  which  we  think  it  should  be  founded. 

4698.  RestrteUge  covenants  are  aluta^s  necessary  to  ike  seeurity  ^  the  landlord,  notwithstanding  the 
high  authority  of  Dr.  Smith  to  the  contrary,  and  in  some  cases  beneficial  to  the  tenant  Their  expediency 
cannot  well  be  questioned  In  those  parts  of  the  country  where  an  Improved  system  of  agriculture  has  made 
little  progress.  A  landholder,  assisted  by  the  advice  of  men  experienced  in  framing  these  covenants,  can- 
not adopt  any  easier  or  less  oflbnsive  plan  for  the  Improvement  of  his  property,  and  the  ultimate  advan. 
tages  of  hb  tenantry.  Even  in  the  best  cultivated-dbtricts,  while  fkrms  continue  to  be  let  to  the  highest 
KsponsiUe  offerers,  a  few  restrictive  covenants  cannot  be  dbpensed  with.  The  supposed  interest  of  the 
tenant  b  too  feeble  a  security  for  correct  management,  even  during  the  earlier  part  of  a  lease;  and  in  the 
latter  part  of  it.  It  b  thought  to  be  hb  interest,  in  most  cases,  to  exhaust  the  soil  as  much  as  possible,  not 
only  for  the  sake  of  immediate  profit,  but  ftequently  in  order  to  deter  competitors,  and  thus  to  obtain  a 
renewal  of  hb  lease  at  a  rent  somewhat  less  than  the  lands  would  otherwise  orlng.  {Sup.  Eneyc  BriL  art 
Agr.)  In  England  the  tenant  b  generally  bound  down  by  a  nuw  of  cumbrous  and  usdeu  covenants,  not 
only  depriving  him  of  the  power  of  exercblng  all  judgment,  but  often  tying  him  to  a  course  at  variance 
with  the  interest  of  both  the  contracting  paurties.    A  few  simple,  but  precise  stipulations,  will,  for  the 


most  part,  be  suflEldent  to  restrain  the  lessee  firam  an  iigurious  course  of  cultivation,  and  supersede  the 
necessity  of  those  vexatious  covenants  which  are  often  too  heedlessly  imposed  upon  him.  iQntar,  Jour, 
Agr.  vol  L  PL  798.) 

4699.  With  tenants  at  wUl,  and  such  as  hold  on  shcnt  leases,  restrictive  covenants  are  more  necessary 
than  with  tenants  on  leases  of  nineteen  or  twenty  years ;  but  in  many  Instances,  they  are  too  numerous 
and  complicated,  and  sometimes  even  inoonsbtent  with  the  best  courses  of  modem  husbandry.  The 
groat  error  lies,  in  prescribing  rules  by  which  a  tenant  b  positively  required  to  act,  not  In  prohibiting 
such  practices  and  such  crops  as  experience  has  not  sanctioned.  The  Improved  knowledgie,  and  the 
liberality  of  the  age,  have  now  expunged  the  most  objectionable  of  these  covenants ;  and  throughout 
whole  counties,  almost  the  only  restriction  In  reference  to  the  course  of  crops  is,  that  the  tenant  shall  not 
take  two  culmiferous  crops,  ripening  their  seeds  in  dose  succession.  This  single  stipulation,  combined 
with  the  obligation  to  consume  the  straw  upon  the  fkrm,  and  to  apply  to  it  all  the  manure  made  ftom  ite 
produce,  Is  sufficient  not  only  to  protect  the  land  Arom  exhaustion,  but  to  Insure^  In  a  great  measure,  Ite 
regular  cultivation :  for  half  the  tisrm,  at  least,  must,  in  thb  case,  be  always  under  either  fallow  or  green 
crops  The  only  other  necessary  covenant,  when  the  soil  b  naturally  too  weak  for  carrying  annual  crops 
without  intermission,  is,  that  a  certain  portion  of  the  land  shall  be  always  in  grass.  According  to  the  ex. 
tent  of  thb,  will  be  the  Interval  between  the  succession  of  com  crops  on  the  same  fields ;  If  It  be  agreed  that 
half  the  fkrm,  for  instance,  shall  always  be  under  grass,  there  can  be  only  two  crops  of  com  fhmi  the  same 


field  In  six  years.  In  this  case,  not  more  than  two  sixths  being  in  com,  one  sixth  in  green  crops  or  fallow, 
and  three  sixths  In  clover  or  grasses,  it  kieoomes  almost  Impossible  to  exhaust  any  soil  at  sill  fitted  for 
tillage.    There  are  few  indeed  that  do  not  gradually  become  more  f(Brtile  under  thb  course  of  cropping. 


It  is  sufficientiy  evident,  that  other  covenants  are  necessary  in  particular  circumstances ;  such  as  permis- 
sion  to  dispose  of  straw,  hav,  and  other  crops  fh>m  which  manure  b  made,  when  a  quantity  of  manure 
equal  to  what  they  would  nave  fiiralshed  is  got  from  other  places ;  and  a  prohibition  against  converting 
rich  old  gracing  lands  or  meadows  Into  com  bnds.  In  this  place  we  speak  only  of  genoal  rales,  such  as 
are  applicable  to,  perhaps,  nine  tenths  of  all  the  arable  land  of  BriUin,  and  such  as  are  actually  observed 
In  our  best  cultivated  counties. 

470a  For  the  tost  four  years  of  a  lease,  the  same  covenants  are  generally  suflBclent,  only  they  require 
to  be  applied  with  more  precblon.  Instead  of  taking  for  granted,  that  the  proportion  of  the  arm  tha% 
cannot  be  under  com,  will  be  properly  cultivated,  ftom  the  tenant's  regard  to  his  own  interest,  it  becomes 
necessary  to  take  him  bound  to  this  effect  in  express  terms ;  the  object  generally  being  to  enable  the  tenant, 
upon  a  new  lease,  to  carry  on  the  cultivation  of  the  lands,  as  If  the  former  lease  had  not  terminated. 
What  these  additional  stipulations  should  be,  must  depend  In  part  on  the  season  of  the  year  at  which  the 
new  lease  commences,  and  In  part  on  the  course  of  crops  best  adapted  to  the  soil,  and  the  particular  cir. 
cumstaoces  of  every  farm. 

4701.  With  respect  to  the  form  qfa  lease,  as  no  one  form  would  suit  every  district,  nothing  specific  can 
be  laid  down  with  advantu^  The  lawyers  of  every  estate  have  particular  forms,  and  it  b  easy  for  them, 
in  concert  with  the  proprietor  or  manager,  to  obliterate  useless  or  injurious  restrictions,  and  substitute 
auch  as  may  be  deemed  best  fbr  the  estote,  or  In  harmony  with  the  progress  of  the  age.  {Sup.  Encyc 
Brit,  art  i4gr.) 

SoBSBCT.  5.  Receiving  Rents* 
4702.  The  bttdnest  of  receiving  the  rents  arul  projits  of  a  landed  estate ,  simple  as  it 
taaj  aeem,  is  subject  to  analysis,  and  entitled  to  consideration.  Indeed,  on  large  pro- 
perties, on  which  not  farm  rents  only,  but  various  other  profits,  are  to  bo  received,  as 
cottage  rents,  tithe  compositions,  chief  rents,  and,  perhaps,  quit  rents  of  copyhold  lands ; 
the  business  becomes  so  complex  as  to  require  to  be  methodised  and  simplified,  in  order 
to  obtain  the  requisite  facility  and  despatch.     This  is  generally  best  eflTected  by  appointing 
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distinct  days,  or  distinct  parts  of  the  day,  for  each  receipt,  so  tiiat  the  different  tenante 
and  suitors  may  know  their  hours  of  attendance. 

4703.  The  business  of  holding  manor  courts  depends  on  whether  they  arc  held  of  right, 
or  merely  by  custom.  If  the  copyhold  tenure  is  so  far  worn  out  in  any  manor,  that  there 
are  not  two  ancient  or  feudal  tenants  remaining  witliin  it,  the  court  has  lost  its  legal 
power;  it  cannot  by  right  take  cognizance  of  crimes,  nor  enforce  amerciaments.  Neyer** 
theless,  manorial  courts  have  tlieir  uses,  in  regulating  farm  roads,  driftways,  and  water- 
courses, and  in  preventing  nuisances  of  different  kinds  within  a  manor ;  and  it  is  generally 
right  to  preserve  the  custom  of  holding  them  for  these  purposes. 

4704.  Where  copyhold  courts  rcTnain  in  force,  and  where  legal  forms  are  to  be  observed, 
a  law  **  steward  of  the  manor**  is  proper  to  hold  them.  It  is  not  necessary,  however, 
that  courts  of  this  kind  should  interfere  with  the  receipt  of  farm  rents ;  or  that  a  business 
of  this  nature  should  in  any  way  clash  with  the  general  receivership  of  the  estate.  Em- 
ploy an  attorney  to  hold  courts,  as  a  surveyor  to  arbitrate  disputes,  or  an  engineer  to  plan 
works  of  improvement. 

4705.  The  propriety  of  hatfing  fieed  days  for  receimng  the  rents  of  farms  is  evident  j 
and  some  consideration  is  required  to  determine  on  tlie  season  of  the  year  for  holding 
them,  so  as  not  to  oblige  the  farmer  to  forced  sales  of  his  produce.  In  England  and 
Ireland,  fium  rents  are  generally  due  at  Lady-day  and  Michaelmas,  and  in  Scotland  at 
Candlemas  and  Trfimmas.  But  the  proper  times  of  paying  them  depend  on  the  market- 
able produce  of  an  estate,  and  on  the  season  of  the  year  at  which  it  goes  in  common 
course,  and  with  the  best  advantage,  to  market.  A  tenant  should  never  be  forced  to  sell 
his  produce  with  disadvantage ;  nor,  when  he  has  received  bis  money  for  it,  ought  he 
to  be  at  a  loss  for  an  opportunity  of  discharging  his  debt  to  his  landlord.  On  corn-farm 
estates,  or  those  whose  lands  are  kept  in  a  state  of  mixed  cultivation,  which  comprise 
the  great  mass  of  farm  lands  in  this  kingdom,  Michaelmas  may  be  considered  as  one  of 
the  worst  times  of  the  year,  at  which  to  call  upon  tenants  for  their  rents.  It  is  at  the 
close  (or,  in  the  northern  provinces,  perhaps  at  the  height)  of  harvest,  when  the  farmers' 
pockets  are  drained  by  extra  labour,  and  when  they  have  not  yet  had  time  to  thresh  out 
their  crops  to  replenish  them  ;  nor  is  the  summer's  grass  at  that  season  yet  consumed, 
nor  off-going  stock,  perhaps,  yet  ready  for  market.  In  Norfolk,  Marshal  found  the 
end  of  February,  or  beginning  of  March,  a  very  fit  time  to  pay  the  half  year's  rent  due 
at  Michaelmas ;  and  June  for  paying  those  due  at  Ladyday.  In  some  districts  of  the 
north  it  used  to  be  the  custom  not  to  demand  the  first  half  year's  rent,  till  the  tenant  was 
a  year  in  his  farm,  by  which  means  he  had  the  use  during  his  lease  of  nearly  a  year's 
rent  in  addition  to  Ms  actual  capital.  But  farmers  there  being  now  considered  as 
possessed  of  more  wealth  than  formerly,  the  first  half  year's  rent  of  the  lease  is  paid 
nine  months  after  possession,  and  the  last  half  year's  rent  of  the  term  on  or  immediately 
before  its  expiration. 

4706.  The  proper  days  for  receiving  rents  are  to  be  determined  by  the  local  circum- 
stances of  an  estate  and  the  district  in  which  it  lies ;  more  especially  by  the  fairs  of  the 
neighbourhood  at  that  season,  and  by  other  stated  times  at  which  the  tenants  are  accus- 
tomed, in  conformity  with  the  practice  of  the  country,  to  receive  for  their  dairy  produce 
or  other  articles  delivered  in  to  dealers ;  and  should  be  fixed  immediately  after  these 
days  of  embursement 

4707.  On  the  suiffect  of  arrears,  a  good  deal  has  been  said  by  Marshal ;  but  it  is  one 
of  those  which  may  very  saftly  be  left  to  the  good  sense  and  discretion  of  the  proprietor 
or  his  manager. 

Sect.  III.     Keeiimg  and  jiuditing  Accounts. 

4708.  Clearness  and  brevity  constitute  the  excellence  of  accounts,  and  these  excel- 
lencies are  only  to  be  obtained  by  simplicity  of  method.  Where  lands  lie  in  detached 
estates  so  as  to  require  different  receivers,  a  separate  account  is  necessarily  required  for 
each  receivership ;  but  to  preserve  this  simplicity  and  clearness,  it  is  necessary  that  the 
several  sets  should  be  in  precisely  the  same  form. 

4709.  The  groundwork  of  the  accounts  peculiar  to  a  landed  estate  is  the  rent-roll : 
from  this  receiving  rentals  are  to  be  taken,  and  with  these  and  the  miscellaneous 
receipts  and  disbursements  incident  to  the  estate,  an  account  current  is  to  be  annually 
made  out 

4710.  In  the  reeehmg  rental  the  particulars  which  a  receiver  wants  to  see  at  one  view, 
when  receiving  the  rents  of  an  estate  under  judicious  management,^  where  rents  ar6 
regularly  received,  and  where  occupiers  pay  taxes  and  do  ordinary  repairs,  are  few ;  the 
name  of  the  farm,  the  name  of  the  tenant,  and  the  amount  of  his  half  year's  rent,  only 
are  required :  but  upon  an  estate,  on  which  arrears  arc  suffered  to  remain,  and  on  which 
matters  of  account  are  liable  to  take  place,  a  greater  number  of  particulars  are  necessary ; 
as  the  name  of  the  farm,  of  the  tenant,  his  arrears,  his  half  year's  rent,  any  other  charge 
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against  him,  any  allowance  to  be  made  him,  and  the  nett  sum  receivable,  leaTing  a 
blank  for  the  sum  received  and  another  for  the  arrear  left. 

47 1 1 .  AccounU  currerU  are  required  to  be  delivered  in  annually  by  the  acting  manager, 
who  ought  generally  to  be  the  receiver.  If  the  current  receipts  and  disburaements  are 
numerous,  as  where  extensive  improvements  are  going  on,  and  woods,  mines,  quarries,  &c., 
in  hand,  such  accounts  may  be  given  in  monthly,  which  will  show  the  progress  of  the 
several  concerns,  and  simpl^y  the  business  at  the  end  of  the  year. 

4712.  On  the  best  managed  estates  it  is  usual,  besides  the  books  which  have  been 
mentioned,  to  keep  a  ledger ;  opening  separate  accounts  for  farm  lands,  woods,  mines, 
quarries,  waters,  houses  and  their  appurtenances,  pubUc  works,  &c. :  and  where  a  pro- 
prieUv  has  several  detached  estates,  besides  such  accounts  being  kept  on  each,  one  master 
ledger  contains  accounts  for  the  whole  property.  This,  indeed,  is  nothing  but  an  ob- 
vious application  of  mercantile  book-keeping  to  territorial  property,  the  advantages  of 
which  cannot  but  be  as  great  in  the  one  case  as  in  the  other. 

4713.  In  auditing  estate  accounts,  the  rent  accounts  are  to  be  checked  with  the  arreara 
of  the  preceding  year;  the  column  of  rents  with  the  rent-roll,  corrected  up  to  the  last 
term  of  entry  in  order  to  comprise  the  firesh  lettings ;  and  the  columns  of  account  with 
the  particuUn,  those  of  allowaoces  being  signed  by  the  respective  tenants. 

4714.  TAtf  monthfy  accounts  of  receipts  and  disbursements,  as  well  as  the  annual  pay- 
ments, are  to  be  compared  with  vouchers.  The  receipts  are  checked  by  deeds  of  sale^ 
contracts,  and  other  written  agreements,  the  awards  of  referees,  or  the  estimates  of  sur- 
veyors, Uie  market  prices  of  produce,  &c. ;  the  receiver,  in  every  case,  identifying  the 
person  from  whom  each  sum  was  received.  Each  disbursement  requires  a  direct  and 
sufficient  voucher,  endorsed  and  numbered,  with  a  corresponding  number  affixed  to  the 
charge  in  the  account,  so  that  they  may  be  readily  compared. 

4715.  The  most  essential  part  of  the  qffice  of  an  auditor  is  that  of  entering  into  the 
merits  of  each  receipt  and  payment ;  and  considering  whether  the  charges  correspond 
with  the  purposes  for  which  Uiey  are  made ;  and  whether  the  several  sums  received  are 
adequate  to  the  respective  matters  disposed  of;  by  these  means  detecting,  and  thence- 
forward preventing,  imposition  and  connivance.  This,  however,  is  an  office  which  no 
dne  but  a  proprietor,  or  other  person,  who  has  been  conversant  with  the  transactions  that 
have  taken  place  upon  the  estate,  and  who  has  a  competent  knowledge  of  rural  concerns, 
can  properly  perform.  It  may  therefore  be  right  to  repeat,  that  if  a  proprietor  has  not  yet 
acquired  a  competent  knowledge  of  his  own  territorial  concerns,  to  form  an  ad^quata 
judgment  of  the  different  entries  in  his  manager's  account,  he  should  call  in  the  assistance 
of  those  who  are  conversant  in  rural  affairs,  to  enable  him  to  judge  of  any  particular  parts 
that  may  seem  to  require  it ;  and  should  not  set  his  hand  to  an  account  which  he  does 
not  clearly  understand,  nor  authorise  another  to  sign  it,  yrho  may  have  less  knowledge 
than  himself  of  its  merits. 
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471').  Faexs  or  lands  let  out  to  men  who  cultivate  it  as  a  business  or  prtfesskm  exist  in 
all  highly  civilised  countries.  Sometimes  the  fiumer  or  tenant  pays  to  the  proprietor  or 
landlord  a  proportion  of  the  produce,  detenmned  yearly,  or  as  the  ciDpa  ripen ;  and 
sometimes  he  pays  a  fixed  quantity  of  produce,  or  labour,  or  money,  or  part  of  each  of 
these.  In  Britain,  where  fiurming,  as  a  profession,  is  carried  to  ft  Idgher  degree  of  per- 
fection than  in  any  other  country,  tlie  connection  between  landlord  and  tenant  is  regularly 
defined  by  particular  agreements  and  general  laws ;  and  the  latter,  on  entering  on  a  farm, 
engages  to  pay  a  fixed  sum  for  its  use  for  a  certain  number  of  years.  This  sum  is  fixed 
aorarding  to  the  estimated  value  of  the  land ;  but  being  fixed,  and  for  a  certain  time, 
it  admits  of  no  abatement  in  proportion  to  the  quantity  or  value  of  the  produce,  as  in  the 
proportional  or  metayer  sjrstem  general  in  most  countries  {265.  and  596.);  and  hence 
the  necessity  of  a  fiurmer  maturely  considering  every  drcmnstanoe  connected'with  a  farm 
before  he  becomes  its  tenant.  The  subjects  of  consideration  form  the  business  of  this 
Book,  and  naturally  divide  themselves  into  such  as  relate  to  the  farm,  to  the  fiumer,  and 
to  the  lisndlord.  Some  of  the  subjects,  being  treated  of  in  the  preceding  Book,  will  be 
but  slig^y  noticed,  though,  Mconnected  withtheoljectof  the  present,  they  eould  not  be 
alfogechcr  omitted. 
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Chat.   L 
Cireumitanees  of  a  Farm  neeeuary  to  be  considered  by  a  proposed  Tenant. 

4717.  Whoever  intends  to  become  a  professional  or  rent-paying farmer  will,  in  searching 
for  a  farm,  find  it  necessary  to  attend  to  a  great  variety  of  considerations.  Those  of  the 
greatest  importance  may  be  included  under  climate,  soil,  and  subsoil,  character  of  sur- 
face, topographical  position,  extent,  buildings,  roads,  fields,  tenure,  rent,  and  outgoings. 
In  The  Code  of  AgricuUure^  a  more  valuable  collection  of  facts  as  to  Uiese  points  is  brought 
together  tlian  in  any  other  work,  and  from  it,  therefore,  we  shall  select  the  greater  part  of 
the  following  sections. 

Sbct.  L     Climate,  m  respect  to  farming  Lands. 

4718.  The  climate  of  a  firm  is  one  of  the  circumstances  over  which  human  art  has 
less  control  than  over  any  other ;  and  a  farmer  who  has  but  a  temporaiy  interest  in  his 
possession  may  be  considered  as  incapable  of  exercising  any  influence  over  it.  He  may 
improve  the  soil  and  subsoil  by  draining  and  culture ;  and  the  buildings,  roods,  and 
fences  by  additions  and  alterations ;  but  it  is  for  the  landlord  to  attempt  improving  the 
climate  by  planting,  and  for  a  future  generation  to  ei\joy  the  effects. 

4719.  Si(ffident  atterUion,  it  is  said  in  The  Code  of  Agriculture,  "  is  rarely  paid  by  the 
farmer  to  the  nature  of  the  climate  in  which  his  operations  are  carried  on.  Unless  the' 
system  he  adopts  be  calculated  for  the  weather  his  crops  are  likely  to  experience,  every 
exertion  will  oflen  terminate  in  disappointment  The  system  that  is  proper  for  warm 
and  dry  situations  is  not  suitable  for  cold  and  wet  ones ;  and  in  a  bleak  and  backward 
climat^  the  nature  of  the  soil  ought  not  only  to  be  attended  to,  but  the  utmost  care 
ought  to  be  paid  to  tlie  early  sowing  of  the  earliest  varieties  of  seed.  Even  the  species 
of  stock  to  be  bred  or  kept  on  a  farm  should,  in  a  great  measure^  be  regulated  by  the 
climate.  Hence,  this  is  a  subject  which  the  diligent  farmer  will  invariably  study  with 
the  greatest  solicitude.  Climitte  and  soil,  Curwen  justly  remarks,  are,  above  all  other 
considerations,  those  which  the  farmer  ought  constantly  to  keep  in  view.*'  {Beport  to  the 
Workington  Society.) 

4720.  Jn  considering  the  climate  of  a  country,  the  following  points  are  of  peculiar  im- 
portance :  —  Its  general  character,  and  the  means  of  its  improvement ;  its  local  heat ;  the 
light  it  furnishes ;  the  quantity  of  its  moisture ;  the  prevailing  winds ;  its  position, 
whether  maritime  or  inland ;  the  regularity  of  the  seasons ;  the  phenomena  to  which  it  is 
liable ;  the  productions  best  suited  to  it ;  the  expenses  it  may  occasion  in  ciiltivation ; 
and  its  suitableness  for  the  introduction  of  exotic  plants  and  animals. 

47S1.  The  general  chnraeter  qf  o  eUmaie  not  onU  depends  on  pocition  or  latitude,  but  Ukewiie  on  the 
etevation  of  a  country  above  the  level  of  the  tea ;  its  general  aspect;  the  vicinity  to  mounUins,  forests, 
bogs,  marshes,  lakes,  and  seas;  the  nature  of  the  soil  and  subsoil,  and  the  power  which  the  former  pos. 
scsses  of  reUining  heat  and  moisture ;  the  direction  of  the  winds;  the  length  of  time  the  sun  continues 
above  the  horixori :  the  difference  of  temperature  between  the  day  and  the  night ;  and  the  extent  of  dry 
surftce  in  the  neighbourhood.  The  result  of  these  particulars  combined  form  what  mav  be  called  the 
general  character  of  climate  Some  of  the  causes  of  an  unflivourable  climate  cannot  be  remedied  by 
any  human  eSbrt ;  in  other  cases,  art  may  effbct  much  ;  but  that  art  b  generally  such  as  the  farmer  can 
seldom  undertake,  unless  with  a  very  long  lease.  Ameliorations  of  this  soil,  therefore,  belong  to  the 
landlord. 

4722.  Tke  impartanee  qf  keat^  as  a  stimulus  to  vcgeUtion,  cannot  be  doubted.  It  is  at  a  certain  degree 
of  heat  that  vegetation  commences,  and  it  becomes  nearly  stationary  when'  the  temperature  falls  below  it 
There  are,  comparatively  speaking,  but  few  plants  calculated  for  very  cold  countries,  and  these  are  seldom 
valuable ;  whereas,  in  warm  and  temperate  regions,  the  variety  U  great,  and  their  value  unquestionable. 
Indeed,  such  is  the  efftct  of  coM,  that,  while  the  thermometer  is  below  forty  degrees  of  heat,  the  strongest 
plants  become  torpid,  and  remain  in  that  sUte  while  it  continues.  Revived  bv  the  warmth  of  spring,  and 
.  strengthened  bv  the  heat  of  summer,  they  acquire  fresh  life  and  vigour,  and  are  thus  better  enabled  to 
withstand  the  rigours  of  the  succeeding  winter. 

47y3.  An  increated  temperature^  wMen  nol  carried  to  excestt  toUl  augment  tke  quantftv  of  nvtr&ive 
matter  in  a  plants  or  improve  the  quality  of  fruit  grown  under  its  influence.  Thus^  English  barley,  of 
equal  weight,  is  more  valuable  than  the  ^otch,  because,  from  growing  in  a  warmer  climate,  and  enjoying 
the  advantage  of  a  greater  quantity  of  heat  and  light,  it  is  more  ftilly  ripened.  It  thence  acquires  more 
saccharine  matter,  and  produces  a  greater  quantity  of  spirits,  or  of  malt  liquor.  It  is  also  proved,  by  the 
experiments  of  Sir  Humphry  Davv,  that  wheat,  ripened  in  a  more  regular  and  warmer  clime,  contains 
more  of  that  valuable  article  called  gluten,  than  the  same  species  of  grain  when  raised  in  England. 

4724.  The  average  heat  qf  the  year  is  not,  however,  of  so  much  importance  to  the  growth  of  plants,  as 
ito  duration,  and  its  steadiness  at  a  certain  degree,  during  the  season  when  the  grain  is  ripening.    This 


duration. 

4725L  The  quantity  qf  totar  light  which  a  climate  Aimlsbes,  is  likewise  an  Important  object  of  enquiiv. 
Light  Is  essential  to  increase  the  proportion  of  starch  or  farina ;  to  complete  the  formation  of  oils  in 
planU;  and  to  give  to  fruits  their  proper  colour  and  flavour.  It  baa  also  the  eflftet  of  augmenting 
saccharine  matter,  insomuch  that  those  sugar..canes  which  are  exixMed  to  the  sun  have  more  of  that 
imporUnt  ingredient  than  when  they  grow  under  shade.  Nor  ought  the  observation  to  be  omitted,  that 
darkness  and  light  have  eflbctt  directly  opposite  upon  vegetables.  Darkness  fovours  the  length  of  the 
gn>wlh,  by  keeping  up  the  pliancy  of  their  parts ;  light  consoUdatcs  them,  and  stops  growth,  by  favouring 
maturation.  Hence,  in  the  northernmost  regions,  plants  go  through  all  their  stages  of  growth  at  a  time 
when  the  sun  no  longer  quits  the  horiaon ;  and  the  tight,  of  which  they  thus  experience  the  unremitting 
eflfect,  hardens  them  befiwe  they  have  time  to  lengthen.  Their  growth  is  therefore  quick,  but  of  short 
duration.    They  are  robust,  but  undersized.  {Mirbei.)    It  has  been  remarked  also,  that  a  soil,  not  reten. 
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live,  will  be  more  productive  In  a  wet  climate  than  in  a  dry  one.  Hence,  in  the  western  coarts  of  Ensland, 
as  in  Lancashire,  where  the  quantity  of  rain  that  falls  annually  varies  from  forty  to  sixty  inches,  a  siliceous 
sandy  soil  is  much  more  productive  than  the  same  species  of  soil  in  the  eastern  districts,  where  seldom 
more  tJian  from  twenty.five  to  thirty-five  inches  of  rain  fall  in  a  year.  In  wet  cKmates,  also,  ev<Hi  wheat 
and  beans  will  reauire  a  less  coherent  and  absorbent  soil  than  in  drier  situations.  At  the  same  time, 
weather  moderately  dry  is  the  most  favourable  to  a  great  produce  of  com;  and  the  blossoms  of  wheat,  in 
particular,  set  best  if  no  rain  falls  in  the  flowering  season. 

4736.  The  importance  qf  moisture  to  vegetation  u  obvious  to  every  ona  Water  constitutes  a  large  pro- 
portion  of  every  plant,  and  is  the  vehicle  of  the  food  of  plants  held  in  solution.  Hence,  without  to  essential 
an  ingredient,  they  must  either  become  stunted  in  their  growth  or  perish.  In  dry  weather,  when  vege. 
tation  seems  at  a  stand,  no  sooner  do  showers  of  rain  fall,  than  a  rapid  growth  of  every  kind  of  herbage 
immediately  succeeds,  even  on  poor  dry  soils,  where  otherwise,  however  well  manured,  vegetation  would 
make  but  slow  progress. 

4727.  The  quantity  qf  rain  that  falU  annuaUy  in  any  country  is  a  very  inferior  consideration,  when 
compared  with  that  of  the  general  and  equable  distribution  of  that  ouantity  throughout  the  several  days 
and  months  of  the  year.  A  great  quantity,  at  the  same  time,  is  rather  hurtfUl  than  beneficial ;  whereas 
those  moderate,  but  golden  showers,  which  regularly  fkll  on  a  soil  calculated  to  receive  them,  are  real 
sources  of  fertility.  It  is  by  this  that  the  character  of  a  climate,  whether  wet  or  dry,  is  chiefly  deter, 
mined,  and  the  operations  of  agriculture  arc  principally  influenced. 

4788.  The  utility  of  a  moist  atmosphere^  with  a  view  to  vegetation^  is,  in  some  respects,  peculiarly  re. 
raarkaUe.  Thus,  in  wet  climates,  as  on  the  western  coasts  of  England,  Scotland,  and  Ireland,  crops  of 
grain  and  potatoes  are  found  to  exhaust  ihc  soil  less  than  in  dry  situations.  Oats  in  particular  are  im. 
poverishing  in  a  greater  degree  In  dry  climates,  than  In  moist  ones ;  and  in  the  former,  should  be  sown 
much  eariier  than  In  the  latter. 

47S9.  7^  disadvantages  qf  a  tuet  climate  to  a  farmer,  more  especially  if  accompanied  with  a  retectiv* 
■oil,  are  very  great  It  is  calculated,  that  in  the  richest  district  in  Scotland,  the  Carse  of  Oowxie.  there 
are  only  about  twenty  weeks  in  the  year  fit  for  ploughing :  whereas  in  several  parts  of  England,  they 
have  thirty  weeks,  and  in  many  cases  more,  during  which  this  essential  <»eration  can  be  performed. 
Hence  ploughing  must  be  much  more  expensive  in  the  one  case  than  in  the  other. 

47Sa  TV  season  qf  the  year  in  which  rain  abounds  is  likewise  of  much  importance  An  excess  is  pre- 
liidiclat  in  anv  season,  but  is  peculiarly  so  in  autumn,  when  it  often  lodges  the  grain  by  its  violence,  or  by 
Its  long  continuance  prevents  the  com  flrom  being  properly  harvested.  The  nopes  of  the  husbandman 
are  thus  blasted,  and  the  fruits  of  his  toil  and  industry  are  frequently  diminished,  and  sometimes  entardy 
lost 

4731.  Deun  haw  a  great  ^et  injumishing  plants  with  moisture;  and,  indeed,  without  thdr  aid, 
vegetation,  in  warm  and  dry  climates,  could  not  go  on.  Even  in  temperate  regions  dews  are  beneflciaL 
In  Ouemsey,  on  the  coast  of  Normandy,  the  autumnal  dews  are  singularly  heavy,  so  much  so  that,  in  the 
middle  of  a  hot  day,  the  dew.droM  arc  not  quite  exhaled  fVom  the  grass.  From  this  moisture  the  after. 
grass  receives  great  benefit.  Dr.  liales  estimated  the  quantity  of  dfew  that  falls  in  one  year  at  three  and 
a  half  inches ;  Dalton,  at  nearly  five  inches.    In  this  matter,  however,  it  is  not  easy  to  be  correct 

4732.  The  prevailing  winds  have  a  great  influence  on  the  character  of  a  climate,  and  a  powerftil  eflfect 
on  vegetation.  When  they  pass  over  a  large  expanse  of  water,  they  are  usually  of  a  warmer  or  higher 
temperature  in  winter,  than  those  which  blow  over  high  lands :  more  en)ecially  if  such  come  Rom 
countries  covered  with  snow.  Hence  the  east  and  north-east  winds,  which  nave  passed  over  the  coldest 
regions  of  Europe,  are  much  colder  than  the  west  and  south-west  winds,  which  blow  over  the  Atlantic 
Ocean,  and  they  oftener  occasion  blights.  The  former  are  comparatively  drier,  unless  when  accompanied' 
by  those  thick  mists,  called  haars,  arising  ft-om  the  copious  evaporation  of  the  Oerman  Ocean.  The  latter 
are  loaded  with  the  vapours  of  the  Atlantic,  and  often,  flrom  exceu  of  moisture,  are  rendered  prejudicial. 
The  strength  of  the  prevailing  wind^,  or  the  violence  with  which  they  act,  more  especially  during  harvest, 
ought  likewise  to  be  considered.  Ir  they  are  very  violent,  they  are  apt  to  affbct  the  crops,  and  of  oourw 
it  becomes  an  oliect  to  suit  the  produce  to  them ;  and  to  form  fences,  enclosures,  and  plantations  aoooid- 
ingly. 

4733.  A  maritime  position  occasions  a  more  equal  temperature  in  a  climate.  Where  a  great  body  of  land 
is  exposed  to  the  heating  rays  of  the  sun,  the  air  becomes  much  warmer  than  it  would  If  resting  upon  a 
small  body  of  land,  contiguous  to,  or  surrounded  by,  the  ocean.  On  the  other  hand,  as  the  sea  always 
preserves  nearly  the  same  temperature,  and,  except  in  the  most  northern  regions,  is  never  ft-osen.  it  com- 
municates warmth,  in  the  cold  seasons  of  the  year,  to  the  air  passing  over  it,  which  had  been  cooled  in  its 
passage  over  continents  covered  with  ice  and  snow.  Hence  islands  are  more  temperate  than  continenta. 
It  appears,  indeed,  that  the  thermometer  has  not  so  great  a  range  on  the  sea  coast,  as  in  the  more  inland 
parts  of  Great  Britain,  even  at  an  elevation  of  400  feet  above  the  level  of  the  sea.  Of  the  influence  of 
proximity  to  the  sea  many  proofs  might  be  brought  forward.  It  is  in  conseauencc  of  this  circumstance, 
that  the  city  of  Moscow,  which  is  situated  somewhat  farther  south  than  Edinburgh,  experiences  winters 
much  more  severe.  Another  efl%ct  of  a  maritime  position  is.  that  strong  winds  which  blow  fhmi  the  sea 
are  sometimes  accompanied  by  salt  spray  or  vapour,  which  is  injurious  to  crops  of  grain,  and  the  leaves  of 
trees :  but  when  it  comes  in  moderation,  those  saline  particles,  with  which  the  westerly  winds  are  loaded, 
contribute  to  the  verdure  of  the  fields  in  pasture 

47^.  The  nature  qf  the  inland  position  is  also  of  much  importance.  The  relative  position  of  the  nelgb. 
bouring  hills  occasions  a  material  difference  of  climate,  exposing  some  districts  to  great  severity  (rf"  weather. 


md,  by  protecting  others  from  that  disadvantage,  greatly  promoting  their  fertility. 

4735.  In  many  countries  the  seasons  are  regular.    In  others,  as  in  Great  Britaii , 
variable,  and  often  change,  in  the  space  of  a  few  hours,  from  dry  to  moist,  from  hot  to  cold,  from  dear  to 


cloudy,  and  from  a  pleasant  serenity  to  all  the  violence  of  a  tempest  But  such  irregulariues  of  dimat^ 
however  uncomfortable,  are  often  fovourable  to  v^tation,  and  compensated  by  the  advantages  they  pro. 
duce.  It  is  not  in  countries  where  the  seasons  or  heat  and  cold,  wind  and  rain,  are  periodical,  or  where 
the  greatest  regularity  of  climate  takesplace,  that  mankind  are  the  most  healthy  or  vigorous,  or  the  usefkil 
productions  of  the  soil  most  perfect  Perhaps  a  sameness  of  dimate,  as  well  as  of  other  things,  is  pnjudi. 
cial  rather  than  usefuL  Where  a  dimate  is  inconstant,  the  air  is  refined  and  purified  by  the  frequent 
changes  it  undergoes ;  and  the  disadvantages  which  originate  fhmi  that  source  are  often  counteracted, 
or  at  least  essentially  mitigated,  by  Judicious  management,  and  persevering  exertions. 

4736.  ne  climate  qfa  country  is  likewise  afftcted  by  atinospherical  and  natural  phenomena ;  bj  earth, 
quakes,  volcanos,  violent  thunder  storms,  lightning,  hail  storms  in  summer,  early  frosts,  whirlwinds 
and  hurricanes,  water-^pouts,  and  by  that  atmospheric  appearance,  known  under  the  name  of  the 
aurora  borealis,  so  frequently  to  be  seen  in  northern^  and  sometimes  even  in  southern,  re^ons :  but  these 
phenomena,  for  the  most  part  only  occasional,  sometimes  prevent  greater  calamities,  and,  m  this  country, 
are  rarely  attended  with  permanent  evils. 

4737.  Frosts  late  in  spring  are  highly  injurious  to  the  blossoms  of  fruit  trees ;  and  autumnal  frnsts  creep 
along  the  banks  of  rivers,  destroying  the  com  in  the  flowering  season,  and  blasting  the  stems  of  potatoes 
in  low  situations.  Winter  frosts  are  ultimately  rather  fiivourable  to  vegetation  ;  and  snow,  particularly 
when  it  covers  the  ground  for  some  time,  and  gradually  mdts  away. 

4738.  The  sixe,  and,  in  many  eases,  the  value,  qf  the  productions  </  a  country,  depend  t^on  its  climate,  by 
whose  influence  their  growth  may  either  be  advanced  or  retarded.  The  same  spedes  of  tiee^  which,  in  a 
temperate  climate,  will  rise  to  a  great  height,  and  swell  to  an  immense  sise,  in  an  exposed  situation  will 
remain  small  and  stunted.    By  a  favourable  climate,  also,  the  most  barren  spots,  which  in  a  cokl  country 
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muBt  rcnwin  completely  waate,  in  a  warm  one  may  be  rendered  productive.  Thus,  where  the  climate  U 
adapted  to  the  culture  of  the  rlne,  rocks,  which  in  Great  liritain,  and  in  colder  countries,  would  in 
general  be  of  little  or  no  worth,  in  the  loutbem  provinret  of  France  may  yield  as  much  in  valuable  prou 
ducc  as  the  cultivated  land  in  their  neighbourhood.  The  real  excellence  of  a  climate,  however,  d^>ends 
on  its  yielding,  in  perfection  and  abundance,  the  necessaries  of  life,  or  those  which  constitute  the  principal 
articles  of  food  for  man,  and  for  the  domestic  animals  kept  for  his  use.  In  this  point  of  view,  a  meadow 
Is  much  more  productive,  and  in  some  respects  more  valuaible,  than  either  a  vineyard  or  a  grove  of  oranges ; 
though  the  one  may  be  situated  in  a  cold  and  variable  climate,  and  the  other  in  a  country  celebrated  both 
for  its  regularity  and  warmth  of  temperaturfc 

i739L  Even  the  nature  qf  the  articles  raued  depends  upon  the  climate.  Thus,  in  many  elevated  parts, 
both  of  England  and  Scotland,  wheat  cannot  be  grown  to  advantage,  and  in  some  of  the  hlgh.lying  dis- 
tricts of  the  latter,  it  has  never  been  attempted.  In  several  of  the  northern  counties,  it  has  been  found 
accessary  to  sow,  instead  of  the  two-rowcd  twriey,  the  inferior  sort  called  bear  or  big ;  and  oat6,  ft'om  the 
hardy  quality  of  the  grain,  are  found  to  be  a  more  certain  and  more  profitable  species  of  com  than  any 
other;  while  in  humid  districts  peas  or  beans  cannot  be  safely  cultivated,  Arom  the  periodical  wetness  of 
the  autumn.  On  the  whole,  without  great  attention  to  the  nature  of  the  climate,  no  profitable  system 
can  be  laid  down  by  any  occupier  of  land. 

4740.  An  inferior  climate  greatly  augmenla  the  expenses  qfeuUitMtion  ;  because  a  number  of  horses  are 
required  for  labour  during  the  short  period  Of  the  year,  when  the  weather  will  admit  of  it,  which,  at  other 
seasons,  are  a  useless  burden  upon  the  form.  When  to  this  are  joined  an  uneven  surface  and  an  inferior 
quality  of  soil,  arable  laud  is  or  little  value,  and  yields  but  a  trifling  rent 

4741.  Exotic  ptamts  or  animals  can  only  be  naturalised  in  climates  with  succets  by  paying  attention  to 
that  whence  thev  were  brought,  and  by  endeavouring  cither  to  render  the  one  as  similar  to  the  other  as 
circumstances  will  admit  of,  or  to  counteract,  by  judicious  management,  the  deficiencies  of  the  new  one. 

4742.  In  order  to  ascertain  the  nature  qf  a  ctimatet  the  farmer,  in  modem  times,  has  many  advantages 
which  his  predecessors  wished  for  in  vain.  The  progress  of  science  has  given  rise  to  many  new  instru- 
ments, which  ascertain  natural  phenomena  with  a  considerable  degree  of  accuracy.  It  may  still  be  proper 
tu  study  the  appearance  of  the  heavens,  and  not  tQ  despise  old  proverbs,  which  often  contain  much  local 
truth  ;  but  the  vane  now  points  out  the  quarters  whence  the  winds  blow,  with  all  their  variations  ;  the 
barometer  often  enables  us  to  foretel  the  state  of  the  weather  that  may  be  expected ;  the  thermometer 
ascertains  the  degree  of  heat ;  the  hrgrometer,  the  degree  of  moisture ;  the  pluviometer,  or  rain-gauge, 
the  quantity  of  rain  that  has  fallen  during  any  j^ven  period;  and,  by  keeping  exact  rt^istcrs  of  all  these 
particulars,  much  useful  information  may  be  derived.  The  influence  of  different  degrees  of  temperature 
and  humidity,  occurring  at  difllbrent  times,  may  likewise  be  observed,  by  comparing  the  leaflnv,  flower, 
ing,  and  after-progress  of  the  most  common  sorts  of  trees  and  plants,  in  difftrent  seasons,  with  the  period 
when  the  several  crops  of  groin  are  sown  and  reaped  each  year. 

Sect.  II.  S<ril  in  respect  to  farming  Lands* 
4743,  The  necesrily  of  paying  attention  to  the  nature  and  quality  of  the  soil  need  not 
be  dwelt  upon.  By  ascertaining  the  qualities  it  possesses,  or  by  removing  ita  defects, 
the  profits  of  a  farmer  may  be  greatly  increased.  He  must,  in  general,  regulate  his 
measures  accordingly,  in  regard  to  the  rent  he  is  to  ofier ;  the  capital  he  is  to  lay  out ; 
the  stock  he  is  to  keep ;  the  crops  he  is  to  raise ;  and  the  improvements  he  is  to  execute. 
Indeed,  such  is  tlie  importance  of  the  soil,  and  the  necessity  of  adapting  his  system  to  its 
peculiar  properties,  that  no  general  system  of  cultivation  can  be  laid  down,  unless  all  the 
circumstances  regarding  the  nature  and  situation  of  the  soil  and  subsoil  be  known ;  and 
such  is  the  force  of  habit,  that  it  rarely  happens  that  a  farmer  who  has  been  long  .accus- 
tomed to  one  species  of  soil  will  be  equally  successful  in  the  management  of  another. 
From  inattention  to  the  nature  of  soils,  many  foolish,  fruitless,  and  expensive  attempts 
have  been  made  to  introduce  different  kinds  of  plants,  not  at  all  siuted  to  them ;  and 
manures  liave  often  been  improperly  applied.  This  ignorance  has  likewise  prevented 
many  from  employing  the  means  of  improvement,  though  the  expense  was  trifling,  and 
within  their  reach.  From  ignorance  also  of  the  means  calculated  for  the  proper  culti* 
vation  of*  the  different  soils,  many  unsuccessful  and  pernicious  practices  have  been 
adopted.  Soils  may  be  considered  under  the  follovting  general  heads :  —  Sandy ;  gra- 
velly ;  clayey ;  stoney ;  chalky ;  peaty ;  alluvial ;  and  loamy,  or  that  species  of  arti- 
ficial soil  into  which  the  others  are  generally  brought  by  the  effects  of  manure,  and 
of  earthy  applications,  in  the  coturse  of  long  cultivation. 

4744k  Though  sandu  soils  are  not  naturally  valuable^  yet  being  easily  cultivated,  and  well  calculated  for 
sheep,  that  most  profitable  species  of  stock,  they  are  often  flumed  with  considerable  advantage:  and  when 
of  a  good  quality,  and  imder  a  regular  course  or  husbandry,  they  are  invaluable.  They  are  easily  worked, 
cuid  at  all  seasons ;  they  arc  cultivated  at  a  moderate  expense ;  are  not  so  liable  to  Iniury  fh>m  the  vlci«. 
situdes  of  the  weather;  and  in  general  they  are  deep  and  retentive  of  moisture,  which  secures  excellent 
crops  even  In  the  driest  summers.  The  crops  raised  on  sandy  soils  are  numerous,  such  as  turaipa,  iwtatoes, 
carrots,  barley,  rye,  buck-wheat,  peas,  clover,  saintfoin,  and  other  grasses.  This  species  of  soil,  in  general,' 
has  not  strength  enough  for  the  production  of  Swedish  turnips,  beans,  wheat,  flax,  or  hemp,  in  any  degree 
ofperfoction,  without  much  improvement  in  its  texture,  the  addition  of  great  quantities  of  enriching  ma- 
nure,  and  the  most  skilful  management  In  Norfolk  and  Suffolk  it  is  found,  that  poor  candy  soils,  unfit 
for  any  other  purpose,  will,  under  saintfoin,  produce,  after  the  first  year,  about  two  tons  per*  acre  of 
excellent  hay,  for  several  years  {  with  an  after-grass,  extremely  valuable  for  weaning  and  ke<^ing  lambs. 
How  much  more  beneficiaJ  than  any  crops  of  grain  that  such  soils  ysually  yield !    {Young's  Kalend.  ISSL) 
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frequency  of  its  recurrence.     As  a  proor^of  this,  in  the  rainy  climate  of  Turin,  the  most  prolific  soil  has 


4745.  The  fertility  qf  sandy  soils  is  in  proportion  to  the  quantity  of  rain  that  fklls,  combined  with  tho 


in  the  neighbourhood  of  Paris,  where  there  is  much  less  rain,  the  silex  is  only  in  the  proportion  of  firoan 
twenty..six  to  fifty  per  cent  in  the  most  fertile  parts. 

4746.  Gravelly  soils  differ  materially  from  sandy,  both  in  their  texture  and  modes  of  management  They 
are  frequently  composed  of  small  soft  stones,  sometime*  of  flinty  onca ;  but  they  often  contain  granite,' 

limestone,."        "  '        "  '  *      "  ...    •  ^     ^       •  .   . 
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parts  of  which  it  consists  arc  hard  in  suSstan'ce,  and  rounded  in  form.  Gravelly  soils  are  easily  exhausted ; 
for  the  animal  and  vegetable  matters  they  contain,  not  being  thoroughly  incorporated  with  the  earthv 
constituent  parts  of  the  soil  (which  arc  seldom  sufficiently  abundant  for  that  purpose),  are  more  liable  to 
be  decomposed  by  the  action  of  the  atmosphere,  and  carried  off*  by  water. 
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frequently  composed  of  small  soft  stones,  sometime*  of  flinty  one* ;  but  they  often  contain  granite,' 
stone,  and  other  rocky  sutistanccs,  partially,  but  not  very  minutely  decompoaed.  Gravel,  being  more 
us  than  even  sand,  is  generally  a  poor,  and  what  is  called,  a  hungry  soil,  more  especially  when  the 
i  of  which  it  consists  are  hard  in  substance,  and  rounded  in  form.    Gravelly  soils  are  easily  exhausted : 
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4747.  A  graotlly  $qU,  fVee  flrom  stagnant  water,  give*  such  an  additional  warmth  to  Uie  dlmate,  that 
vi^etat&on  is  nemly  a  fortnight  earlier  than  where  other  soils  predominate.  About  Dartford  and  Black, 
heath,  in  Kent,  sucn  soils  produce  early  green  peas,  winter  tare*,  rye,  autumnal  peas,  and  occadonally 
wheat,  in  great  perfection. 

4748.  Graveiiy  soiis^  iu  a  uret  climate,  answer  well  for  potatoes ;  in  Cornwall,  in  a  sheltered  situation, 
with  a  command  of  sea-sand,  and  of  sea. weed,  they  raise  two  crops  (rf^  potatoes  in  the  same  year. 

4749.  Poor  gravelly  soils/tUl  qftpringt^  and  those  sulphureous,  are  very  unfViendly  to  vegetation ;  and 
are  better  calculated  for  wood  than  for  arable  culture. 

4750.  The  stony*  fhaleyy  or  stone Jtrath  soils  of  Gloucestershire,  and  the  midland  counties  of  England, 
are  much  mixed  with  small  stones,  but  have  more  ft-cquently  sand,  or  clay,  or  caliaureous  loam,  in  their 
composition  than  gravelly  soils,  and  are  therefore  generally  preferable. 

4751.  A  clayey  soil  is  oftep  of  so  adhesive  a  nature  that  it  will  hold  water  like  a  dish.  In  a  dry  summer, 
the  plough  turns  it  up  in  great  clods,  scarcely  to  be  broken  or  separated  by  the  heaviest  roller.  It  requires, 
therefore,  much  labour  to  puc  it  in  a  state  fit  for  producing  either  com  or  grass,  and  it  can  only  be  cultL 
vated  when  in  a  particular  state,  and  in  favourable  weather.  Though  it  will  ^ield  great  crops  under  a 
proi>er  system  of  management,  yet,  being  cultivated  at  a  heavy  expense,  requinng  stronger  instruments 
and  stouter  hones,  it  is  seldom  that  much  profit  is  obtain&l,  unless  when  occupied  by  a  judicious  and 
attentive  farmer.  The  best  management  of  day  soils  is  tliat  of  the  Lothlans.  There  they  are  found 
well  calculated  for  growing  crops  of  beans,  wheat,  oats,  clover,  and  winter  tares:  but  are  not  adapted  for 
barley,  unless  immediately  after  a  fallow ;  nor  for  potatoes,  unless  under  very  peculiar  management  In 
rpganl  to  turnips,  they  do  not  usuaUy  thrive  so  well  in  clays,  as  in  soils  which  arc  more  fyee  and  open  : 
but  it  is  now  ascertained,  that  the  Swedish,  and  above  all  the  yellow,  turnip  may  be  raised  in  them  with 
advantage}  tliat  the  quality  is  superior ;  that  if  they  are  taken  up  early,  the  soil  is  not  injured :  and  that 
there  Is  no  difficulty  in  preserving  them  Clays  become  good  meadow.lands,  and  answer  well  unr  hay,  or 
soiling,  when  in  grass ;  but  from  their  aptitude  to  be  poached,  they  are,  in  general,  nnflt  to  be  fed  by 
heavy  cattle  in  wet  weather.  In  dry  seasons  the  after-grass  may  be  used  to  feed  neat  cattle  till  October, 
and  sheep  till  March.  A  stiff  day,  when  not  cold  or  wet,  with  a  strong  marl  under  it,  is  preferred  in 
Cheshire  and  Deityshire  for  the  dairy. 

4752.  On  reclaimed  peat-boa,  oats,  rye,  beans,  potatoes,  turnips,  carrots,  coleseed,  and  white  and  red 
clover,  may  be  cultivated  wheat  and  barley  have  succeeded  on  such  lands,  after  they  have  been  supplied 
with  abundance  of  calcareous  earth  ;  and  the  florin  grass  (i^grostis  stolonifera)  seems  likewise  to  be  well 
adapted  to  that  description  of  soil  in  a  warm  climate.  In  Leicestershire,  and  other  counties,  they  have 
great  tracts  of  meadow.land ;  these  are,  in  many  instances,  the  sites  of  lakes  filled  up,  and  the  soil  is  com- 
posed of  peat  and  sediment:  the  peat  originally  formed  by  aquatic  vegetation,  and  the  sediment  brought 
down  by  rains  and  streams  m>m  the  upland.    Thb  soil  is  admirably  calculated  forgrass. 

475a  T%efens  in  Cambridgeshire,  Lincolnshire,  and  several  other  districts  in  fiagland,  consist  of  peat 
and  sediment 

4754k  Ckapcy  «0Af  jprindpally  consist  of  calcareous  matter  mixed  with  various  substances,  in  ereater  or 
less  proportions.  "Wiiere  dayey  or  earthy  substances  are  to  be  found  in  such  soils  in  considerable  quanti- 
ties, the  composition  is  heavy  and  productive :  where  sand  or  gravel  abounds,  it  is  slight,  and  rather 
-unfertile.  The  crops  chiefly  cultivated  on  chalky  soils  are  peas,  turnips,  barley,  dover,  and  wheat ;  and, 
however  much  the  soil  is  exhausted,  it  will  produce  saintfoin. 

47.55.  Chalky  soils  are  in  general  fitUrfur  tillage  than  for  grazing  ;  for,  without  the  plough,  the  pecu. 
liar  advanUges  derived  ftrom  this  soil  by  saintfoin  could  not  be  obtained,  llie plough,  however,  ought  not 
to  extend  to  those  fine  chalky  downs  (called  ewe  leases  in  Dorsetshire),  whicn,  by  a  very  attentive  man. 
agement  during  a  number  of  years,  have  been  brought  to  a  considerable  degree  of  fertility  as  grasing  land, 
and  which  are  so  useful  to  sheep  in  the  winter  season.  A  chalky  soil  that  has  been  in  tillage  permits 
water  to  pass  through  it  so  fVeely  in  winter,  and  is  so  pervious  to  the  sun's  rays  in  summer,  that  it  is  the 
work  of  an  age  to  make  it  a  good  pasture  of  natural  grasses,  more  especially  when  the  chalk  lies  near  the 
surface.  Hence,  in  the  western  counties  of  England,  several  thousands  of  acres  of  this  soil,  though  not 
ploughed  for  thirty  years,  have  scarcely  any  grass  of  tolerable  quaUty  upon  them,  and  are  literally  worth 
nothing.    Such  soils  ought  to  be  laid  down  with  saintfoin. 

4756.  AUuvial  soils  are  of  two  sorts ;  one  derived  fVom  the  sediment  of  fVesh,  and  the  other  firom  that 
of  salt  water.  Along  the  sides  of  rivers,  and  other  considerable  streams,  water.fbrmed  soils  are  to  be  met 
with,  consisting  of  the  decomposed  matter  of  decayed  vegetables,  with  the  sediment  of  streams.  They 
are  tn  general  deep  and  fertile,  and  not  apt  to  be  injured  by  rain,  as  they  usually  lie  on  a  bed  of  open 
gravel.  They  are  commonly  employed  as  meadows,  firom  the  haaard  of  crops  of  grain  being  injured  or 
carried  oflPby  floods. 

4757.  Alluvial  soiiSt  arising  from  the  operations  of  salt  water,  called  salt  marshes  in  England,  carses  in 
Scotland,  and  polders  in  Holland  and  Flanders,  are  composed  of  the  finest  parts  of  natural  clay,  washed 
off  by  running  water,  and  deposited  on  flat  ground,  on  the  shores  of  estuaries,  where  they  are  formed  by 
the  reflux  of  the  tide,  and  enriched  with  marine  productions.  They  generally  have  a  rich  level  surface, 
and  being  deep  in  the  staple,  they  are  well  adapted  for  the  culture  of  the  most  valuable  crops.  Hence 
wheat,  barley,  oats,  and  clover  yre  all  of  them  productive  on  this  niecies  of  soil :  which  is  likewise  pecu- 
liarly  well  calculated  for  beans,  as  the  tap-root  pushes  vigorously  through  it,  and  finds  its  nourishment  at 
a  great  depth.  From  the  great  mass  of  excellent  soil,  the  fertility  of  these  tracts  is  nearly  inexhaustible  j 
but,  ttaok  their  low  and  damp  situations,  they  are  not  easily  managed.  Lime,  in  considerable  quantities, 
)s  found  to  answer  wdl  upon  this  roecies  of  soil. 

475&  The  term  loamy  soil  is  appued  to  such  as  are  moderately  cohesive,  less  tenadous  than  day,  and 
more  so  than  sand.  Loams  are  the  most  desirable  of  all  soils  to  occupy.  They  are  friable ;  can  in  general 
be  cultivated  at  ahnost  any  season  of  the  year ;  are  ploughed  with  greater  fiicility,  and  less  strength  than 
clay ;  bear  better  the  vicissitudes  of  the  seasons ;  and  seldom  require  any  change  in  the  rotation  adopted. 
Above  all,  they  are  peculiarly  well  adapted  for  the  convertible  husbandry ;  for  they  can  be  changed,  not 
only  without  injury,  but  generally  with  benefit,  ttom  grass  to  tillage,  and  firom  tillage  to  grass. 

4759.  At  to  the  comparative  valve  of  toUt  it  has  been  justly  remarked,  that  too  much 
can  hardly  be  paid  for  a  good  soil,  and  that  eyen  a  low  rent  will  not  xnake  a  poor  one 
profitable.  The  labour  of  cultivating  a  rich  and  a  poor  soil  is  nearly  the  same ;  while 
tlie  latter  requires  more  manure,  and  consequently  is  more  expensivAi  Poor  soils,  at  the 
same  time,  may  haye  such  a  command  of  lasting  manures,  as  lime  or  marl,  or  even  of 
temporary  sorts,  like  sea-weed,  or  the  refuse  of  fish,  as  may  render  them  profitable  to 
cultivate.  It  is  a  wise  maxim  in  husbandry,  that  the  soil,  like  the  cattle  by  which  it  is 
cultivated,  should  always  be  kept  up  in  good  condition,  and  never  suffered  to  fall  below 
the  work  it  may  be  expected  to  perform. 

Sect.  III.     SubwU  reUuiveiy  to  the  Choice  of  a  Farm. 

4760.  On  the  nature  of  the  under-stratum  depends  much  of  the  value  of  the  surface 
soil.     On  various  accoimts  its  properties  merit  particular  attention.     By  examining  the 
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subsoil,  infonnadon  may  be  obtained  in  regard  to  the  toil  ilaelf ;  for  the  materials  of  the 
latter  are  often  similar  to  those  which  enter  largely  into  the  composition  of  the  fonner, 
though  the  substances  in  the  soil  are  necessarily  altered,  by  various  mixtures,  in  the 
course  of  cultivation.  The  subsoil  may  be  of  use  to  the  soil,  by  supplying  its  defi- 
dendes  and  correcting  its  defects.  The  hazard  and  expense  of  cultivating  the  surface 
are  ofWn  considerably  augmented  by  defects  in  the  under-stratum,  but  which,  in  some 
cases,  may  be  remedied.  Disorders  in  the  roots  of  plants  are  generally  owing  to  a  wet 
or  noxious  subsoiL     Subsoils  are  retentive  or  porous. 

4761.  RetemUte  mbsotla  eoiMitt  of  cUv,  or  marl,  or  of  ttone  beds  of  variourklnds.  A  retentive  clayey 
•abMtl  b  In  general  found  to  be  highly  injurioua.  The  aurfkce  woSl  ii  loaked  with  water,  if  ploughed  with 
difficulty,  and  i«  uaually  in  a  bad  ooomtion  for  the  exertion  of  Iti  vegetatire  power*,  until  the  cold  dug. 
giah  moisture  of  the  winter  be  exhaled.  By  the  water  being  retained  in  the  upper  loil,  the  putrefactive 
procee*  is  interrupted,  and  manures  are  restrained  firom  operating,  conseauently  the  plant*  make  but 
little  progress.    Hence,  Its  grain  is  of  Inferior  quality,  and  when  in  grass  Its  hertiage  Is  coarse. 

iTGS.  A  ttony  suAtoilf  when  in  a  position  approaching  to  the  horiaontal,  i*  in  general  prejudidal.  and, 
if  the  surface-soil  be  thin,  usually  occasions  barrenness,  unless  the  rock  should  be  limestone  y  and  then 
the  s<41,  though  thin,  can  easily  be  converted  into  healthy  pastures,  and,  in  fiivourable  seasons,  will  feed  a 
heavy  stock.    They  will  also  produce  good  crop*  of  corn,  though  subject  to  the  wire.worm. 
also  produce  good  crops  of  corn,  though  subject  to  the  wire- worm. 

476S.  A  porous  subsoil  is  uniformly  attended  with  this  advantage,  that  by  its  means  all  superfluous 
moisture  may  lie  absorbed.  Briow  clay,  and  all  the  variety  of  loams,  an  open  subsoil  is  particularly 
desirable.  It  is  ikvourable  to  all  the  operations  of  husbandry ;  it  tends  to  correct  the  imperfections  of 
too  great  a  degree  of  absoibent  power  in  the  soil  above ;  it  promotes  the  beneflcial  efflects  <rf  manures ;  it 
contributes  to  the  preservation  and  growth  uf  the  seeds ;  and  ensures  the  Aiture  prosperity  of  the  plants. 
Hence  it  i^  that  a  thinner  soil,  with  a  fkvourable  subsoil,  will  produce  better  crop*  than  a  more  fertile 
one  incumbent  on  wet  clay,  or  on  cold  and  non-abaorbent  rock.  Lands  whose  •ub*tTatum  consists  of 
clean  gravel  or  sand  can  bear  little  sun,  owing  to  their  not  having  the  capacity  of  retaining  moisture,  and 
their  generally  possessing  only  a  shallow  surfece  of  vegetable  mould.  In  England  this  soil  was  formerly 
called  rye.Iand,  being  more  generally  cropped  with  that  species  of  grain  than  any  other.  When  sucn 
soils  are  cultivated  for  barley,  they  should  be  sown  early  and  thick,  with  seed  soaked  forty-elght  hours  in 
water  or  in  the  exudation  flrom  a  dung-hoapi  Thus  its  simultaneous  germination  and  Its  aimultaoeous 
ripening  may  be  secured. 

SscT.  IV.     Elevation  cf  Lands  relattpefy  to  Farming, 

4764.  The  dsvoHon  of  lands  above  the  level  of  the  sea  has  a  material  influence  on  the 
kind  and  quality  of  their  produce.  Land  in  the  same  parallel  of  latitude,  other  drcum- 
stance  being  nearly  similar,  is  always  more  valuable  in  proportion  to  the  comparative 
lowness  of  its  situation. 

4765.  In  the  higher  districts  the  herbage  is  less  succulent  and  nourishing,  and  the 
reproduction  slower  when  the  land  is  in  grass ;  wliile  the  grain  is  less  plump,  runs  more 
to  straw,  is  less  perfectly  ripened,  and  the  harvest  is  also  later  when  the  produce  is 
com.  It  has  been  calculated  that  in  Great  Britain  sixty  yards  of  elevation  in  the  land 
are  equal  to  a  degree  of  latitude  ;  or,  in  other  words,  that  sixty  yards  perpendicularly 
higher,  are,  in  respect  of  climate,  equal  to  a  degree  more  to  the  north.  In  considering 
the  crops  to  be  rBiised  in  any  particular  farm,  attention  ought  therefore  to  be  paid  to  its 
height  above  the  level  of  the  sea,  as  well  as  to  its  latitude.  In  latitude  54^  and  SSP,  an 
elevation  of  500  feet  above  that  level  is  the  greatest  height  at  which  wheat  can  be  cul- 
tivated with  any  probable  chance  of  profit ;  and  even  there  the  grain  will  prove  veiy 
light,  and  will  often  be  a  month  later  in  ripening  than  if  sown  at  the  foot  of  the  hills. 

47G&  Tke  Mtual  maeimmm  qfelevatiom  may  be  reckoned  between  600  and  600  feet  for  the  ttore  common 
sorts  of  grain  ;  and  in  backward  seasons  tbe  produce  will  be  of  small  valtte,  and  sometimes  will  yidd 
notliing  but  straw.  It  Is  proper,  at  the  same  tune,  to  remark,  that  in  the  second  class  of  mountains  in 
the  county  of  Wicklow,  in  Ireland,  where  no  other  grain  is  considered  to  be  a  safe  crap^  rye  la  cultivated 
with  success^  Where  the  soil  is  calcareous,  however,  as  on  the  Ohmcertershire  and  Yorkahhre  wolds, 
firom  the  superior  warmth  of  that  species  of  soil,  compared  to  cold  days  or  peat,  barley  grows  in  great 
perfection  at  an  elevation  of  800  feet  above  the  level  of  the  sea.  Some  experunents  have  oeen  made  to 
raise  com  crops,  at  even  a  higher  elevation,  on  the  celebrated  mountain  Skiddaw,  In  Cumberland,  but 
unsucceasAilly. 

4767.  Tke  greaiett  height  at  which  com  wiU  grow, 

joy  profit  to  the  husbandman,  is  stated  to  be  at  500  i  

corn  has  been  produced,  la  other  districU  of  that  country,  at  still  higher  elevation*.  In  particular  at  the 
following  places :  — 

qf  flkc  Sta.  ^Ikff  Am. 

Parish  of  Hume,  in  Roxburghshire     •    flOO  Doubruch,  in  Bratmar.  Abetdecnahire     ISM 

Upper  Ward  of  Lanarkshire        .        -    760  Lead-hills,  in  Lanarkshire    -        .       .    1664 

476R.  Thne  and  other  instances  of  land  bdng  cultivated  on  high  elevations,  however,  are  merely  small 
spots,  richly  manured,  and,  after  all,  producins  nothing  tmt  crops  of  inferior  barley  and  oate,  and  seldom 
fully  ripe  or  successAilIy  harvested.  It  is  chiefly  where  the  scmI  is  sandy  or  gravelly,  that  corn  will  answer 
in  Scotland  on  such  devated  situations ;  and  even  then,  only  when  the  seasons  are  propitious,  and  when 
there  are  locd  advantages,  fevouraUe  to  warmth  and  shelter,  in  the  situation  of  the  landa 

SxcT.  V.     Character  of  Surface  in  regard  to  firming  Landu 

4769.  A  kUltf  inmdar  tuifacet  whether  at  a  high  or  low  deration  above  the  sea,  is 
unfavourable  to  farming.  The  labour  of  ploughing,  carrying  home  produce,  and  carrying 
out  manure,  is  greatly  increased ;  while  the  soil  on  the  summit  of  steep  hills,  mounts,  or 
declivities,  is  unavoidably  deteriorated.  On  the  sides  of  slopes  the  finer  parts  of  the  clay 
and  mould  are  vrashed  away,  while  the  sand  and  gravel  remain.     Hence  the  soil  in  such 

3  D  4 


_  -„ ^ t  which  com  wiU  prow,  in  the  more  remote  parts  of  Scotland,  so  as  to  yIeU 

any  profit  to  the  hudiandman,  is  stated  to  be  at  500  feet  above  the  levd  of  the  sea.    At  the  s 
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districts  ufU'ii  wants  a  proper  degree  of  tenacity  for  supporting  com  crops.  A  great 
part  of  tlie  manure  that  is  applied  in  such  situations  is  likewise  soon  lost.  From 
various  causesi^also,  they  are  colder  than  the  plains. 

4770.  Many  extens'we  countries  have  no  perceptible  rise.  These  have  their  advantages 
from  uniformity  of  soil,  where  it  is  rich.  In  other  districts,  the  surface  is  of  a  waving 
description,  an  inequality  which  contributes  much  to  the  ornament  of  the  country,  by 
the  agreeable  relief  which  the  eye  constantly  meets  with  in  the  change  of  objects ;  while 
the  universal  declivity  whicli  prevails  more  or  less  in  every  field  is  favourable  to  the  cul- 
ture of  the  land,  by  allowing  a  ready  descent  to  any  water  with  whidi  the  surface  may 
]>e  encumbered. 

S«CT.  VI.     Aspect  in  regard  to  farming  Lands. 

4771.  Aspect,  in  hiily  or  mountcdnous  districts,  is  an  important  subject  of  attention  to 
the  farmer ;  more  especially  where  the  climate  is  unfavourable.  It  is  proved  in  a  variety 
of  instances,  both  in  the  central  highlands  of  Scotland,  and  in  other  parts  of  the  king- 
dom, that  where  the  aspect  of  a  hill  is  towards  tlie  north,  the  soil  is  more  fertile  tlian 
when  it  lies  with  a  southern  exposure.  This  is  attributed  to  the  variations  from  frost  to 
thaw  in  the  spring  months,  which  are  greater  in  a  southern  than  in  a  northern  aspect. 
Hence,  while  the  soil  to  the  nortli  remains  locked  fast,  and  secured  from  waste,  the 
other  is  loosened  by  tlie  sun,  and  carried  off  by  sliowers  falling  in  tlie  intervals  of  thaw. 

4772.  Soils  which  face  the  south  are  more  Uable  to  have  their  substance  carried  away  by 
heavy  rains,  which  are  generally  impelled  from  the  south  and  south-west.  But  though 
the  soil  to  the  north  often  produces  the  heaviest  crops  of  grass  and  hay,  yet  from  pos- 
sessing a  more  genial  climate,  and  from  the  earlier  and  more  powerful  action  of  the 
sun,  both  com  and  grass  are  harvested  earlier  on  land  which  has  a  southern  than  on 
chat  which  has  a  northern  aspect ;  and  superiority  of  quality  thus  compensates  for  any 
inferiority  ii^the  quantity  of  the  produce. 

Sect.  VII.     Situation  of  Farm  Lands  in  regard  to  Markets. 

4773.  No  farming  can  go  on  without  markets.  The  system  of  farming  to  be  adopted 
on  any  particular  farm,  and  the  expense  attending  it,  must  materially  depend  on  its  situ- 
ation in  regard  to  markets ;  to  the  facility  with  which  its  produce  can  be  conveyed, 
where  a  contiguous  market  is  wanting  ;  to  vicinity  to  manure,  to  fuel,  and  to  water. 

4774.  The  adoantages  resuUhig/rom  vieinUy  to  a  market^  or  to  a  large  town,  by  which  that  is  insured, 
are  very  great  Some  cropa,  as  those  of  potatoes,  turaips,  and  clover,  are  frequently  sold  on  the  ground, 
wittiout  any  fiurther  trouble  or  expense  to  the  former ;  and  great  quantities  of  manure  may  be  purchased 
at  a  moderate  expense.  In  such  situations  also  there  is  a  ready  sale  for  every  article  the  fkim  can 
produce ;  and  the  articles  sold  are  not  only  brought  to  market  at  a  small  expense,  but  the  payment  is  Im. 
mediate.  For  all  these  reasons,  it  is  contended,  and  apparently  with  Justice,  that  the  neighbourhood  of  a 
capital  is  the  most  profitable  spot  to  flirm  in,  notwithstanding  the  high  rent  of  land,  and  the  great  expense 
of  labour. 

4775w  Where  market*  are  not  at  hand^  the  farmer  ought  to  take  into  consideration  what  articlea  will 
>est  suit  those  at  a  distance  to  which  his  produce  must  be  sent  In  such  a  situation,  unless  there  are 
facilities  for  the  conveyance  of  so  bulky  an  article  as  corn  by  good  roads,  or  by  water.carriaae,  it  is  ad. 
visable,  instead  of  cultivating  grain,  to  attend  either  to  the  dairy  husbandry,  or  to  the  breeding  of  stock 
which  can  be  fiittened  in  other  districts  where  good  markets  are  more  numeroua  This  tdan,  by  which 
the  dairy,  the  breeding,  and  the  fattening  of  6tock.  arc  made  distinct  professions,  is  highly  beneficial  to 
the  counby  at  large.  Stock  can  be  reared  cheaper  in  remote  districts  than  where  land  is  dear  and  labour 
high.  On  the  other  hand,  the  purchaser  of  lean  stock  avoids  the  expense  and  risk  of  brc^ug  great 
numbers  of  animals.  His  attention  is  not  distracted  by  a  multiplicity  of  oMects :  be  can  alter  his  system 
ft-om  cattle  to  sheep,  or  from  sheep  to  cattle,  as  is  likdy  to  be  most  profitable ;  his  business  is  simplified, 
and  the  capital  he  lays  out  is  speedily  returned.  The  division  of  professions  between  breeding  and 
feeding  (though  they  may  be  united  in  circumstances  peculiarly  fsvourable),  is  on  the  whole  a  most  im. 
porlant  link  in  the  progress  of  agricultural  prosperity. 

.  4776L  In  regard  tofaeUUjf  d  oonvevance^  the  state  of  public  roads,  bridges,  iron  rail-ways,  canals,  rivers 
rendered  navigable,  and  harbours,  deserves  the  consideration  of  the  farmer,  and  will  most  materially 
influence  the  value  of  produce. 

4777.  The  sUuaiion  qf  the  farm  in  regard  to  manure;  for  an  easy  access  to  lime,  chalk,  marl,  sea-weed, 
ftc.  is  of  essential  advantage  to  cultivatioa  The  price  at  which  these  articles  can  be  purchased,  their 
quality,  their  disUnce,  and  expense  of  conveyance,  are  likewise  of  importance.  Farms,  for  example, 
possessing  the  advantage  of  sea. weed  contiguous  and  in  abundance,  can  pay  from  fifteen  to  twenty  per 
cent  more  rent  per  acre  than  otherwise  could  be  aflbrded. 

477&  ytcinity  to  fuel  in  the  cold  and  moist  regions  of  Europe  are  important  considerations  to  the  farmer. 
In  the  same  county,  even  in  England,  the  diflVrence  of  expense  is  often  material  In  the  Hebrides,  from 
the  moistoess  of  the  climate,  the  expense  of  Aiel  is  reckoned  equal  to  a  third  part  of  the  rent  of  the  land ; 
and  fanners  who  pay,  in  some  cases,  1^.  per  annum,  would  give  20Q<.  if  the  landlord  would  supply  them 
and  their  servants  with  fuel. 

4779.  Where  a  farmer  is  under  the  necessity  qf  using  peat,  from  the  labour  attending  the  cutting, 
spreading,  drying,  and  conveying  it  from  a  distance,  several  weeks  of  his  horses  and  servants  are  devot^l 
to  that  sole  purpose;  and  much  valuable  time  is  lost,  which  ought  to  have  been  employed  in  the  cultl. 
ration  of  hu  farm.  It  haslicen  well  remarked,  that  many  fiirmcrs,  to  save  five  guineas  on  coal,  often 
expend  twenty,  in  thus  misapplying  the  labour  of  their  horses. 

4780.  Where  wood  is  used,  it  occupies  a  great  deal  of  ground  that  might  often  be  cultivated  to  advan- 
4age,  and  it  is  not  of  a  lasting  quality.  Coal  is  preferable,  for  eeneral  purposes,  to  every  other  species  of 
fuel:  and  besides  its  domestic  application,  its  superiority  for  bumuig  lime,  that imiwrtant  source  of 
fertility,  or  calcareous  clay,  also  of  much  value  to  the  farmer,  is  an  object  of  great  moment    The  tenant. 
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Sect.  VIII.     Extent  of  Land  tuUabUfir  a  Farm. 

478 1 .  The  extent  tf  ground  which  a  farmer  propotet  to  occupy  demands  due  consideration* 
If  it  be  bejond  bis  capital  to  cultivate  or  improve,  he  can  derive  no  profit  by  taking  It. 
On  the  other  hand,  a  small  occupation  may  not  be  worthy  of  his  attention. 

4782.  Farms  as  to  axe  may  be  divided  into  three  sorts :  small  farms  under  100  acres ; 
moderate-sized  farms,  from  100  to  200  acres  ;  large  farms,  from  200  to  1000  acres,  and 
upwards,  of  land  fit  for  cultivation.  The  expense  of  labour  is  now  so  great,  and  the  rent 
of  land  so  high,  that  the  profits  of  a  small  farm  are  not  suflident,  with  the  utmost 
frugality,  or  even  parsimony,  to  maintain  a  family  with  comfort. 

478&  Moderate~*ntd  farms  are  well  calculated  for  the  dairy  sratem,  fi>r  the  neighbourhood  of  larfs 
town*,  and  where  capital  la  not  abundant  There  are  few  trade*  in  which  a  small  capital  can  be  emplojed 
to  a  greater  advantage  than  in  a  dairy  fwm,  yet  there  ia  no  branch  of  agriculture  where  such  constant  and 
unremitting  attention  is  required.  That  is  not  to  be  expected  from  hired  servants :  but  it  Is  in  the  power 
of  the  wife  and  daughters  of  the  fiumer  to  perform,  or  sk  any  rate  to  superintend,  the  whole  business^  and 
without  their  aid  it  cannot  be  rendered  productive. 

4784  Moderate-sized  farms  ta^  general  in  the  ndghbourhood  of  towns.  This  necessarily  results  ftom 
the  high  rents  paid  in  such  situations ;  the  shortness  of  the  leases  usually  granted  of  land  near  towns ; 
and  the  necessitv  the  flurmer  is  under  of  selling,  in  small  quantities,  the  articles  produced  on  his  fkrm. 
On  tills  subject  it  has  been  remarlLed,  that  fanners  in  the  vicinity  of  large  towns  resemble  retail  shop, 
keepers,  whose  attention  miut  be  directed  to  small  objects,  by  which  a  great  deal  of  money  is  got,  tno 
greater  part  of  which  would  be  lost,  without  the  most  unremitting  attention.  The  fkrmer  at  a  distance 
Rom  nuvkets,  who  cuItiTates  on  a  great  scale,  may  be  compared,  on  the  other  hand,  to  a  wholesale  trader, 
who,  as  his  profits  are  less,  requires  a  greater  extent  of  land,  for  the  purpose  both  of  engaging  his  atten. 
tion,  and  of  enabling  him  to  support  tnat  station  of  life  in  which  he  is  placed.  There  is  Oils  difl^ence 
also  between  fanners  in  the  neighbourhood  of  towns,  and  those  who  reside  at  a  distance  from  them,  that 
the  former  find  it  more  profitable  to  sell  their  produce,  even  such  bulky  articles  as  turnips,  potatoes, 
clover,  hay,  and  straw,  than  to  fiitten  cattle  for  the  butcher }  and  they  are  enabled  to  do  so,  without  injury 
to  their  farms,  as  they  can  procure  dung  in  return. 

4785.  Farms  qftke  largest  size  ^iflkr  in  respect  to  the  capital  required.  A  mountain  breeding  Arm  of 
50U0  acres  will  not  require  more  to  stock  it  than  an  arable  fkrm  of  500  acres,  and  much  less  expense  of 
labour  to  carry  it  on.  In  all  cases  the  safe  side  for  the  (krmer  to  lean  to,  is  to  prefer  a  Arm  rather  under 
than  exceeding  his  capital :  and  let  him  consider  well  beforehand  whether  be  is  going  to  commence  a 
retail  farmer  for  daily  markets,  or  a  manufacturer  of  produce  on  a  large  and  ample  scale  j  for  the  sirfrlt, 
attention,  and  style  of  living  of  the  one  diflfers  materially  from  that  of  the  other.  —The  subject  of  this 
section  and  the  two  following  having  been  treated  in  a  general  way  as  between  landlord  and  tenant  in  the 
preceding  chapter,  will  be  here  only  briefly  noticed  as  on  the  part  of  the  tenant 

Sect.  IX.     Tenure  on  tpAicA  Lands  are  held  fir  Farming. 
4786.  Perpetual  tenures^  or  absolute  property  in  land,  can  never  come  into  considera- 
tion with  a  farmer  looking  out  for  a  farm.     A  proprietor  cultivating  his  own  property 
cannot,  in  correct  language,  be  said  to  be  a  fiurmer ;  for  to  constitute  the  latter  an  essential 
requisite  is  the  payment  oif  rent 

4787.  The  tea$e»  on  which  lands  are  let  for  Csnnins  are  for  various  terms,  and  with  verv  diflbrent  cove, 
nants.  The  shortest  lease  is  from  year  to  year,  which,  unless  in  the  case  of  grass  lands  in  the  highest 
order,  and  of  the  richest  quality,  or  under  some  other  very  peculiar  drcumstances,  no  prudent  man,  whose 
object  was  to  make  the  most  of  his  skill  and  caplul,  would  accept  of  Even  leases  for  seven  or  ten  years 
are  too  short  for  general  purposes ;  a  period  of  fourteen  or  fifteen  years  seems  to  be  the  shortest  for  aral)le 
lands,  so  as  to  admit  of  the  tenant  paring  a  frill  rent ;  Init  fourteen  years,  when  the  lands  to  be  entered  on 
are  in  bad  condition,  are  too  few,  and  twcnty-onc  years  much  better  for  the  true  interests  of  both  parties. 


In  fanning,  however,  as  in  every  other  occupation  where  there  are  more  skill  and  capital  in  want  of  em. 
ploymcnt  than  can  find  subjects  to  work  on,  Ikrms  will  be  taken  under  circumstances,  both  in  regard  to 
leases  and  rent,  that  are  highly  unfavourable  to  the  fsrmer ;  and  if  they  do  not  end  in  his  rain  will  keep 


him  always  poor,  and  probabhr  not  only  pay  leas  interest  for  his  capital  than  any  other  way  la  which  he 
could  have  employed  it,  but  also  infringe  on  its  amount  The  r^iid  depreciation  of  currency  which  took 
place  in  Britain  during  the  wars  against  the  French  deceived  many  farmers,  and  flattered  them  for  a  time 
with  the  gradual  rise  of  markets  year  alter  year.  However  high  land  might  be  taken  at  the  comnicnce> 
ment  of  a  lease,  it  was  always  considered  a  oonsobUion  that  it  would  be  a  bargain  by  the  time  it  was  half 
done  i  and  that  the  fknner*s  fortune  would  be  made  during  the  last  few  years  of  its  endurance.  When 
the  currency  of  Britain  was  permitted  to  find  its  level  with  that  of  other  countries,  the  delusion  ceased, 
and  the  majority  of  formers  were  partially  or  wholly  ruined. 

4788.  In  regard  to  the  oovenanSs  of  a  tease^  it  is  necessary  that  there  shoukl  be  such  in  everyone  at  shall 
protect  both  bndlord  and  tenant  Certain  general  covenants  in  rmrd  to  repairs,  renewals  if  necessary, 
timber,  mlnenUs,  entry  and  exit  crops,  are  oonuntm  to  all  leases.  Regulations  as  to  manure  are  required 
where  hav  and  straw,  and  other  crops,  are  sold  not  to  be  consumed  on  the  farm.  Water  meadows,  rich 
old  grass  lands,  copse  woods,  hop  grounds,  orcharda,  &c  require  qiecial  covenants.  Fewest  covenants  are 
required  for  a  mountain  breeding  form ;  and  in  all  cases  there  should  be  a  clause  entitling  the  tenant  to 
an  appeal,  Acl,  and  a  hearing  tnm  the  landlord,  and  perhaps  a  Jury  of  landlords  or  agenu  and  farmen, 
against  covenants  as  to  cropping,  renair.  or  renewals,  which  mav.  from  cxtnumUnarv  circumstances,  nress 
particularly  heavy  on  the  tenant 


4789.  The  power  qf  the  landtord  to  grant  a  lease,  with  liberal  conditions,  may  i»  some  cases  be  required 
to  be  ascertained  by  the  tenant ;  and  in  Scotland,  where  it  is  illegal  to  sublet  a  farm  unless  a  clause  to  that 
effect  has  been  inserted  in  the  original  lease,  a  former  may  cease  to  be  the  master  of  his  own  propertv, 
unless  he  has  taken  care  to  see  that  clause  inserted.  In  England,  for  the  most  part,  subletting  a  farm  is 
no  more  prohibited  than  subletting  a  dwelling-house  or  a  shop.  When  the  laws  of  countries  shall  oome 
to  be  founded  on  equity,  this  will  be  the  case  every  where.  At  present  they  almost  every  where  lean  to 
the  side  of  the  powecfrai  party,  the  landk>rd.    In  the  pmgreis  of  things  it  could  not  be  otherwise. 

Sect.  X.     Rent. 

4790.  The  rent  of  land,  in  a  general  point  of  view,  must  always  depend  on  a  variety 
of  circumstances ;  as  the  wealth  of  the  country  ;  its  population ;  the  price  of  produce ; 
the  amount  of  public  and  other  burdens ;  the  distance  from  markets ;  tiie  means  of  con- 
veyance ;  the  competition  among  farmers ;  and  other  less  important  considerations :  but 
the  rent  of  any  particular  farm  must  be  regulated  by  the  nature  of  the  soil ;  the  duration 
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of  the  tenure,  and  the  covenants  contained  in  the  lease  ;  the  capital  to  be  invested  by  the 
fanner  in  its  culture ;  and  the  expenses  to  which  he  is  liable. 

4791.  ne  rent  of  poor  land  cannot  poMibly  be  the  Mme  at  in  the  caie  of  ffntile  landi.  The  labour  of 
ploufching,  harrowing,  towing,  &c.,  when  the  land  it  in  cultivation,  is  nearly  the  game,  and  yet  the  produce 
M  greatljr  inferior,  not  only  in  quantity,  but  In  Quality.  Indeed,  where  the  produce  Is  inconsiderable,  or 
the  quality  much  inferior,  the  whole,  or  nearly  the  whole,  may  be  swallowed  up  by  the  expense  of  labour, 
and  no  rent  whatever  can  be  afibrded,  more  especially  in  adverse  seasons. 

4793.  The  duration  <^  the  tenure  must  have  a  considerable  efftct  in  fixing  the  rent  No  fanner  can 
affbrd  to  pay  the  same  sum  for  land  on  a  short  as  if  he  held  it  on  a  long  lease  The  covenants,  also, 
which  are  in  fact  a  species  of  rent,  must  influence  the  money  payments. 

4799L  Rent  must  also  dejtend  on  the  emital  invested  in  the  ctdUvaiion  qf  the  farm.  Thus,  if  a  farmer 
can  lay  out  only  4/.  of  capital  per  acre,  ne  may  not  be  able  to  afibrd  for  it  a  higher  rent  than  10s.  per 
acre  j  if  he  lays  out  V.  he  may  pay  14«. ;  and  with  a  capital  of  KV.  per  acr^  he  may  be  enabled  to  pay  18s: 
or  SO*,  of  rent 

4794l  The  proportion  qf  produce  which  Aould  he  paid  as  rent,  is  a  question  that  has  long  been 
considered  as  abstruse,  mysterious,  and  very  difficult  to  resolve.  Some  have  supposed  that  one  fifth 
was  a  reasonable  proportion,  while  others  contend  for  a  fourth,  or  even  a  third  part  of  the  produce 
of  arable  land.  But  all  former  calculations  on  this  subject  are  rendered  fallacious  by  the  effbcts  of 
modem  improvements.  The  rent  ought  certainly  to  depend  upon  the  amount  of  the  disposable  produce ; 
and  that  produce  in  grain  is  greatly  augmented,  both  by  a  diminution  of  the  consumption  on  the  farm, 
efibcteil  by  improved  implements,  and  a  more  correct  arrangement  of  labour,  and  lilcewise  a  better  culti. 
vation  of  the  land  in  tillage  Hence,  while  the  price  of  wheat  has  greatly  advanced  during  the  last 
twenty  years,  above  the  average  price  of  the  preceding  twenty,  the  rent  of  land  has  not  only  risen,  but  in 
a  higher  proportion.  More  grain,  and  that  of  a  better  quality,  has  been  produced  on  the  same  extent  of 
land,  and  a  greater  amount  of  disposable  surplus  has  gone  to  market  Out  of  this  surplus  disposable  pro- 
duce, it  is  evident  that  the  rent  must  be  paid.  But  it  is  difficult  to  divide  its  amount  between  the  landlord 
and  tenant,  as  so  much  depends  upon  the  seasons,  and  on  the  prices  of  the  different  articles  which  the 
farm  produces.  In  bad  seasons  also,  every  dcflciency  of  produce,  in  the  acres  set  apart  for  supporting 
home  population,  must  be  made  up  from  the  disposable  surplus ;  nor  is  it  possible  to  apply  the  same  rules 
to  aU  situations,  soils,  and  climates,  in  all  the  various  districts  of  an  extensive  country.  It  may  be 
woper,  however,  to  give  some  general  idea  of  the  proportion  of  produce  pakl  as  rent  in  Scotland  and  in 
fngland. 

4795.  In  SaOlandy  the  following  table  states  what  is  considered  to  be  a  fiur  proportion,  where  the  land 
is  cultivated.  One  of  the  most  scientific  agricultural  writers,  and,  at  the  same  time,  one  who  has  had 
much  experience  in  farming,  informs  us  that  "  this  table  is  a  statement  of  Sbr  John  Knclair,  who  wishes 
to  subject  every  thing  to  petty  regulation ;  and  that  there  is  no  such  proportion  recognised  in  Scotland  :*'— 

Per  acre. 
Where  land  produces  1(X:  IQs.  per  acre  per  annum,  one  third,  or  .  .  -jfS  11    0 

Where  land  produces  6/.  lis.  per  acre  per  annum,  one  fourth,  or        .  .  -    1  IS    0 

Where  land  produces  only  4^  5s.  per  acre  per  annum,  one  fifth,  or       -  .  -    0  17    0 

4796.  In  regard  to  graxirtf  farms,  tbey  are  let  on  principles  totauy  difftrent  tmta.  the  arable;  namely, 
according  to  the  Quantity  orstock  they  can  maintain  ;  and  as  they  are  not  liable  to  the  same  expense  of 
management,  both  the  landlord  and  the  tenant  receive  larger  shares  of  the  produce  than  in  the  case  of 
arable  farms. 

47S7.  In  England,  the  tenant  is  allowed,  on  arable  land,  what  is  considered  to  be  one  moiety  of  the 
surplus,  after  defVaying  the  expenses  of  cultivation,  the  taxes  to  which  he  is  liable,  and  every  other  out. 

Sling.  Hay  land  requires  much  less  of  his  attention ;  and  for  this  he  only  obtains  one  third  of  the  surplus, 
ut  the  profits  of  gracing  depending  much  on  superior  judgment  in  buying  and  selling  stock,  as  well  as 
skill  in  preventing  or  curing  their  diseases,  the  grazier  is  entitled  to  a  share  of  the  surj^us,  Ailly  equal  to 
that  of  his  landlord.  It  has  been  contended,  as  a  general  principle,  that  as  both  the  expense  of  cultivating 
land,  and  the  value  of  its  produce,  are  infinitely  various,  a  farmer  ought  to  calculate  what  profit  he  can 
make  on  his  whole  farm,  without  entering  into  details :  it  being  of  little  consequence  to  him  whether  he 
pays  at  the  rate  of  \QL  or  Ids.  per  acre,  provided  he  makes  an  adeouate  interest  on  the  capital  invested. 
That  is  certainly  a  fair  criterion  on  which  a  tenant  may  calculate  what  he  ought  to  oSbr ;  but  a  landlord, 
in  estimating  the  rent  be  ought  to  insist  on,  will  necessarily  take  into  his  consideration  the  produce  that 
his  land  is  capable  of  yielding,  and  what  "proportion  of  it,  or  of  its  value,  at  a  foir  average,  he  oas  reason  to 
expect,  under  all  the  circumstances  of  the  case. 

4798b  Tithe,  In  Scotland  there  is  no  tithe  In  England,  compositions  for  tithes  are  computed  as  six  is 
to  twenty  .two ;  so  is  the  composition  for  tithe  to  the  rent :  so  that  land  averaging  \QL  10$.  per  acre  would, 
according  to  Sir  John  Sinclair's  calculation,  be  charged  for 

Rent  .  .  .  .  -    jf2  11    7| 

Composition  for  tithe  -  .  -       -  19    41 

^3  11    0 

4799.  What  the  prqfltt  are  to  vthidt  a  farmer  is  entitled,  is  a  question  much  disputed.  The  proper 
answer  is  simply  this :  —  The  common  profits  of  capital  invested  in  other  commercial  undertakings.  As 
the  subject,  however,  will  bear  talking  about,  let  us  near  what  is  said  in  the  Code  on  this  sul^ect  On  the 
one  hand  it  is  contended,  that  the  produce  of  land  is  of  such  universal  and  absolute  neceerity  to  the 
existence  of  mankind,  that  it  is  not  reasonable  it  should  yidd  to  him  who  raises  it  more  than  a  fidr  profit 
On  the  other  hand  it  is  urged,  that  a  farmer  is  entitled  to  be  fuUv  recompensed  for  the  applicaUon  of  a 
considerable  capital,  expoMd  to  the  uncertainty  of  the  seasons,  when  it  is  managed  with  economy,  and 
conducted  with  industry  and  skill ;  and  it  has  also  been  observed,  that  it  is  seldimi  more  monev  is  got  by 
fkrming  than  an  adequate  interest  for  the  capital  invested,  llits  is  owing  to  competition,  the  articles 
produced  being  in  numberless  hands,  who  must  bring  them  to  market ;  and  neceasity,  the  goods  of  the 
fkrmer  being  in  general  of  a  perishable  nature,  on  the  sale  of  which  he  depends  for  the  payments  be  has 
to  make,  and  the  sutwistence  of  his  family.  To  prove  how  moderate  the  profits  of  fkrming  in  general  are^ 
it  appears  from  the  most  careAil  enquiries,  that  on  arable  farms  they  rarely  exceed  from  ten  to  fifteen  per 
cent  on  the  capital  invested,  which  is  little  enough,  considering  that  few  employments  are  more  subiect 
to  casualties  than  farming,  or  require  more  uniform  attention.  Some  arable  farmers,  possessed  of  supe. 
rior  skill  and  energy,  and  who  have  got  leases  on  reasonable  terms,  may  clear  ftom  fifteen  to  twenty  per 
cent ;  while  others,  who  are  deficient  in  these  qualities,  or  pay  too  high  rents,  (Vequently  become  in- 
solvent  Certain  it  is,  that  the  great  majority  of  farmers  merely  contrive  to  live  and  bring  up  their 
fkmilies ;  adding  little  or  nothing  to  their  capital,  but  that  nominia  addition  which  takes  place  in  conse* 
quence  of  the  depreciation  of  the  currency. 

48ua  In  graxing  farms  the  case  is  different ;  as  they  are  attended  with  less  expense  of  labour,  and  pro. 
duce  articles  of  a  more  luxurious  description,  for  which  a  higher  price  will  be  given.  Hence,  in  such 
farms,  fifteen  per  cent  and  upwards  is  not  unusual  Besides,  the  graaier  is  more  of  a  trader  than  the 
mere  arable  farmer ;  is  frequently  buying  as  well  as  selling  stock ;  and  sometimes  makes  money  by  Judi. 
clous  speculations,  though  occasionally,  ftom  a  sudden  fall  of  stock,  his  lasses  are  considerable  The 
grasler  who  breeds  superior  stock,  and  thence  incurs  great  expense,  is  cartainly  weU  entitled  to  more 
than  common  profit  for  his  skill  and  attention. 
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4801.  For  the  modt  te  wkick  reni  tkomU  be  paid,  amd  tkg  termt  q^p^fmetO,  weTefcr  to  the  succeeding 
Book. 

SscT.  XI.      Taxes  and  oiher  Bvrdent  toMch  affecl  Uie  Farmer, 

4802.  Farmert  art  mJIpected  to  the  payment  ofvariota  taxes  besides  t/te  rent  paid  to  the 
landlord;  some  of  them  imposed  for  local  purposes,  and  others  for  the  general  expenses 
of  the  state.  The  real  amount  of  such  burdens  every  careful  tenant  ought  accurately 
to  know  before  he  bargains  for  his  lease.  They  may  be  classed  under  the  following 
heads :  parochial,  national,  and  miscellaneous. 

iSOS.  Paroekiat  taxes  are  for  the  rapport  of  the  dergynian,  ftnr  the  naintenance  of  the  poor,  and,  in 
Scotland,  for  providing  a  parochial  fchoofanaster.  The  mode  of  supporting  the  cler^jr  in  England,  by 
paying  them  a  tenth  part  of  the  produce  of  the  land  in  tiind,  is  higMy  injurious  to  agriculture,  and  a  bar 
to  improrement  It  is  a  great  bar  to  improvement,  because  an  improving  farmer,  one  more  enlightened 
or  more  spirited  than  his  neighbours,  would  pay  more  tithe  by  means  of  his  outlay  and  his  exertions,  but 
it  is  not  certain  that  he  would  likewise  receive  more  proflt  The  pioduoe  would  be  more,  but  the  expense 
would  be  greater.  Nothing  can  be  more  obnoxious  than  a  law  bV  which,  when  a  pcrion  expends  a  large 
sum,  either  in  reclaiming  wastes,  or  augmenting  the  ftrtUity  of  land  already  cultivated,  he  should  be 
under  the  necessity  of  yielding  up  oite  tenth  of  its  produce  to  a  person  who  has  been  liable  to  no  share  of 
the  expense,  who  has  run  none  of  the  risk,  and  who  has  sustained  none  of  the  labour  attending  the 
improvement  A  commutation  of  tithe,  therefore,  instead  of  its  being  exacted  in  kind^  would  be  one  of 
the  greatest  beneflts  that  could  be  conferred  on  agriculture :  and  there  is  not  the  lea>t  difficulty  in  eflVct- 
ing  It,  by  giving  to  the  tithe-owner  either  a  pro^portion  of  the  land,  or  by  converting  the  tithe  into  a 
perpetual  com  rent  Both  these  plans  have  twen  adopted  in  a  variety  of  cases,  by  local  acts  in  England, 
and  they  ought  now  to  be  enforced  as  a  general  system. 


4804.  An  asseument  fur  ike  maintenance  qf  the  poor  is  another  parochial  burden,  which  is  annually 
ncrcasing,  and  which,  if  not  speedily  regulated  upon  proper  principles,  will  inevitably  absorb  a  very  large 
proportion  of  rent  in  England.    Indeed,  there  are  instances  where,  between  the  years  1815  and  182^,  it 


has  absorbed  the  whole.  This  tax  is  the  most  ilangerous  of  all  for  the  farmer,  on  account  of  its  fluctu. 
ation ;  and,  indeed,  it  may  be  said  that  it  never  falls,  but  continually  rises.  During  inAincv,  in  sickness, 
and  in  old  age,  assistance  may  be  necessarv ;  but,  as  Malthus  justly  observes,  the  poor-laws  hold  out 
support  to  the  vicious  and  idle,  at  the  expense  of  tlie  prudent  and  the  indiutrlous.  lliese  payments 
also  destroy  the  spirit  of  independence,  and  those  ideas  of  honest  pride  which  stimulate  a  man  to  use  his 
utmost  exertions  in  support  of  himself  and  his  family ;  and,  on  its  present  footing,  the  boon  is  administered 
by  the  parish  officers  with  caution  and  reluctance,  and  received  by  the  poor  with  dissatisfaction  and 
ingratitude. 

4805.  ne  takes  and  tke  poor-rates  are  charges  upon  the  land,  and  in  fact  come  fVom  the  landlord's 
pocket  rather  than  from  the  tenant's ;  but  In  tnelr  operation  are  often  oppressive  to  the  tenant,  by  rising 
In  the  course  of  the  lease  much  higher  than  they  were  at  the  commencement;  and  as  a  farmer's  rent  ia 
always  considered  by  the  overseer  to  be  his  income,  he  is  charged  on  that :  while  the  tradesman,  who 
realises  three  times  the  amount,  is  only  charged  to  the  poor  on  the  amount  or  rent  of  his  house 

480d  In  Scotland,  tke  poor  ore  bt  general  maiatttined  ba  voiuuiarp  contributions  ;  but  when  these  are 
not  found  to  be  sufficient,  the  proprietors  of  the  parinh,  with  the  clergyman  and  vestry,  or  kiricsession.  are 
directed  to  make  a  list  of  the  Indigent  persons  in  the  parish,  and  then  to  impose  an  assessment  for  their 
reliefl  one  half  to  be  paid  by  the  proprietors,  and  the  other  half  by  the  tenantry. 

4807.  Tke  national  burdene  ingeneraly  as  the  duties  on  hoiues  and  windows,  and  other  assessed  taxes, 
or  assessments  for  the  support  of  militia. men's  wives  and  families,  for  the  conveyance  of  vagrants,  or  the 
prosecution  of  felons,  fall  no  heavier  upon  the  farmer  than  upon  other  classes  of  the  community. 

4808.  Tkere  are  various  miscellaneous  burdens  affecting  the  fkrmer,  as  statute  assessments  tor  bridges, 
which  are  of  such  public  utility,  that  moderate  rates  for  their  maintenance,  properly  applied,  cannot  be 
ol^ected  to :  statute  labour  on  the  highways ;  constable  dues,  which  are  seldom  of  much  moment ; 
charges  of  the  churchwardehs.  Including  the  repairs  of  the  church ;  and  in  some  populous  parishes,  there 
is  sometimes  a  buriaUground  tax.  All  these  arc  paid  by  the  occupiers.  In  some  places,  also,  there  ia  a 
sewer  tax,  chargeable  on  the  Lmdlords,  w  here  it  is  not  otherwise  settled  by  express  contract 

48GSL  Tke  vesations  to  which  farmers  in  England  are  subjected,  from  various  uncertain  burdens,  operate 
as  a  premium  to  Scottish  agriculture.  It  is  ingeniously  and  iustly  remarked,  that  physical  circumstances 
are  much  more  fiivourable  to  agriculture  in  EnglaiKlthan  in  her  sister  country ;  but  these  advantages  are 
counteracted  by  the  accumulation  of  moral  evils,  which  might  be  removed  if  the  legislature  were  to  bestow 
OD  matters  connected  with  the  internal  improvement  of  uie  country,  and  the  means  for  promoting  it,  a 
portion  of  that  attention  which  if  so  fri*quently  gives  to  the  amelioration  or  improvement  of  our  foreign 
possessions.  It  ought  to  have  been  the  business  of  the  late  Board  of  Agriculture  to  endeavour  to  prevail 
on  the  legislature  to  relieve  agriculture  from  its  moral  and  political  evils ;  but,  in»tead  of  this,  they  set 
about  procuring  and  distributing  statistical  and  professional  information,  comparatively  of  very  inferior 
utility :  and  after  receiving  from  goveAiment  nearly  5O,000£,  or,  for  any  thing  we  know,  more,  left  agricul. 
ture  where  they  found  it  Even  In  the  particular  line  which  the  Board  a^iptcd,  Marshall  was  a  much 
more  efltetual  instrument  of  agricultural  improvement 

Sect.   Xll.      Other  Particulars   requiring  a  Farmer*s  Mtention,  with  a  View  to  the 

Renting  of  Land, 

48 10.  ji  variety  qfmiseeilaneouspartiatlttrs  require  consideration  before  a  prudent  farmer 
will  finally  resolve  to  undertake  the  cultivation  of  a  farm ;  as,  the  nature  of  the  property 
on  which  the  farm  is  situated ;  in  particular,  whether  the  estate  is  entailed,  and  to  what 
extent  the  possessor  of  the'  estate  is  authorised  to  grant  a  lease ;  the  character  of  the 
landlord,  and,  in  case  of  his  decease,  that  of  his  family,  and  of  those  whom  they  are  likely 
to  consult ;  the  real  condition  of  the  fann  in  regard  to  tlie  enclosures,  drainage,  build- 
ings, &C. ;  the  crops  it  has  usually  produced,  and  the  manner  in  whidi  it  lias  been 
managed  for  some  years  preceding ;  the  general  state  of  the  district,  in  regard  to  the  price 
of  labour,  and  the  expense  of  living ;  the  character  of  its  inhabitants,  in  particular  of  the 
neighbouring  farmers  and  lal)ourers,  and  whether  they  are  likely  to  promote  or  to  dis- 
courage a  spirit  of  improvement ;  the  probability  of  subletting  to  advantage  in  case  of 
not  liking  the  situation,  of  finding  a  better  bargain,  or  of  death.  The  chances  of  settling 
one*s  family ;  as  of  marrying  daughters,  or  of  sons*  making  good  marriages.  The  social 
state  of  the  tkrmen,  or  those  that  would  be  considered  one's  neighbours ;  the  niunber  and 
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tone  of  clergy,  and  lawyers ;  the  game,  and  the  cliances  of  disputes  concerning  it ;  tlic 
morals  of  the  ser>'ing  class ;  schools,  phices  of  worship,  &c  It  is  evident,  tliat  in  hardly 
any  one  instance  can  all  tlie  circumstances  above  enumerated  be  favourably  combined. 
But  the  active  and  intelligent  farmer  will  not  be  discouraged  by  the  (rf)stacles  he  may 
have  to  surmount ;  but  will  strenuously  endeavour,  by  exertion,  industry,  and  persever- 
ance, to  overcome  the  difticulties  he  must  unavoidsd)ly  encounter,  lliese  are  vague 
generalities,  and  may  be  thought  too  commonplace  for  a  work  of  tliis  description ;  but 
the  young  fjumer  on  the  look-out  for  a  farm  may  not  be  the  worse  for  having  his  memory 
refreshed  by  them. 


Chap.  II. 

C<mnieration$  respecting  Bimselff  which  a  Farmer  ought  to  keep  m  view  in  selecting  and 

hiring  a  Farm. 

4811.  Whoever  intends  to  embrace  farming  as  a  profession,  will  be  less  likely  to  meet 
with  disappointment,  if  he  previously  examines  a  little  into  his  own  disposition  and 
talents ;  and  weighs  his  expectations  against  ordinary  results.  Nor  is  it  less  essential 
that  he  sliould  estimate  justly  the  extent  to  which  his  capital  may  be  adequate,  and  keep 
regular  accounts. 

SccT.  I.     Personal  Character  and  Expectations  of  a  prrfessional  Farmer, 

4812.  Every  one  whojvroposes  to  farm  with  success.  Professor  Thaer  observes,  ought  to 
unite  energy  and  activity,  to  reflection,  to  experience,  and  to  all  necessary  knowledge. 
It  is  true,  he  says,  farming  has  long  been  considered  as  an  occupation  fit  for  a  young 
man  incapable  for  any  other,  and  such  have  sometimes  succeeded ;  but  this  has  always 
been  chiefly  owing  to  a  fortunate  concurrence  of  drcumstaoces,  which  it  is  not  now  very 
easy  to  meet  witli. 

48ia  The  practice  (^agriculture  consists  of  an  infinite  number  Of  particular  operations,  each  of  which 
appears  easy  in  itself,  but  ii  often  for  that  very  reason  the  more  difficult  to  execute  to  the  precise  extent 
required ;  one  operation  so  often  interferes  with  another.  To  regulate  them  according  to  the  i^vcn  time 
and  strength,  and  in  such  a  way  that  none  is  neglected,  or  causes  the  neglect  of  others,  requires  at  once  a 
great  deal  of  attention  and  activity,  without  inquietude ;  of  promptitude  without  precipiUtion ;  of  general 
views,  and  yet  with  an  extreme  attention  to  details. 

4814.  To  easuatties  and  accidentt  no  business  is  so  much  exposed  as  fanning ;  and  therefore,  to  cqjoy  an 
ordinanr  degree  (rf  happiness.  Professor  Thaer  considers  it  essential  that  the  farmer  possess  a  certain 
tranquillit^r  of  mind.  This,  he  says,  may  either  be  the  result  of  a  naturally  phlegmatic  habit  of  body,  or  of 
elevated  views  in  religion  or  philosophy.  Th(»e  will  enable  him  to  bear  with  every  misfortune  arising 
fwta  adverse  seasons,  or  the  death  of  live  stock }  and  only  permit  him  to  regret  accidents  which  result 
IVom  his  own  neglect 

4^15.  !%€  expcctalioHS  qf  prt^i  and  happiness  which  a  young  farmer  has  formed  ought  to  be  well 
weighed  against  the  profiu  and  happiness  of  farmers  in  general.  However  superior  a  farmer  may  con. 
sider  his  own  talents  and  abilities,  he  may  rest  assured  there  are  a  number  as  skilftil  and  adroit  as 
himself,  and  Just  as  likely  to  realise  extraordinary  advanta^re*.  Let  none  therefore  engage  in  farming, 
thinking  to  make  more  money  than  other  farmers  similarly  circumstanced  with  himself.  If  ftom  a  happy 
concurrence  of  circumstances  he  is  more  than  usually  successftil,  so  much  the  better,  and  let  him  consider 
it  as  partly  owing  to  good  fortune  as  well  as  good  fanning ;  but  never  let  him  set  out  on  the  supposition  of 
gaining  extraordinary  advantages  with  only  ordinary  means. 

4816.  TAepr0ts  qf  farming  arc  much  exaggerated  by  people  in  general ;  but  it  may  be  asserted  as  an 
unquesti^mablc  fact,  that  no  capital  affbrds  less  profit  than  that  employed  in  farming,  except  that  sunk  in 
landed  property.  This  is  the  natural  result  both  of  the  universality  of  the  business  and  of  its  nature 
Fanning  is  every  where  practised,  and  every  one  thinks  he  may  easily  become  a  farmer ;  hence  high  rents, 
which  necessarily  lessen  the  profits  on  capital.  From  the  nature  of  farming,  the  capital  employed  is  re. 
turned  seldom.  A  tradesman  may  lay  out  and  return  his  capital  several  times  a  year ;  but  a  farmer  can 
never,  generally  speaking,  grow  more  than  one  cropper  annum.  Suppose  he  succeeds  in  raising  the  best 
possible  crops  in  his  given  circumstances,  still  his  profits  have  an  absolute  limit :  for  if  an  ordinary  crop  be 
as  five,  and  the  best  that  can  be  grown  be  as  seven,  all  that  the  most  fortunate  concurrence  of  circum. 
stances  will  give  is  not  great,  and  is  easily  foreseen.  It  is  hardly  possible  for  a  fiumer,  payinc  the  market 
price  for  his  land,  to  make  much  more  than  a  living  for  himself  and  family.  Those  rew  who  have  ex. 
ceeded  this,  will  be  found  to  have  had  leases  at  low  rents ;  indulgent  landlords ;  to  have  profited  by 
accidental  rises  in  the  market,  or  depreciation  of  currency :  or  to  have  become  dealers  in  com  and  cattle; 
and  rarely  indeed  to  have  realised  any  thing  considerable  oy  mere  good  culture  of  a  fisrm  at  the  market 
price.  Very  different  is  the  case  of  a  tradesman,  who,  w'.th  the  properties  which  we  have  menti<Hied  as 
requisite  for  a  good  farmer,  seldom  fails  of  realising  an  independency. 

4M7.  Many  persotts,  chagrined  with  a  city  life,  or  tired  or  their  profession,  fkncy  they  win  find  profit 
and  happiness  by  retiring  to  the  country  and  commencing  brming.  Independently  of  the  pecuniary 
losses  attending  such  a  chan^,  none  is  more  certain  of  being  attended  with  disappointment  to  the 
generality  of  men.  The  activity  required,  and  the  privations  that  must  be  endured,  are  too  painftil  to  be 
submitted  to ;  whilst  I  he  dull  uniformity  of  a  farmer's  life  to  one  accustomed  to  the  bustle  of  cities,  be. 
comes  intolerable  to  such  as  do  not  find  resources  in  their  fire-sidea,  their  own  minds,  or,  as  Professor 
Thaer  observes,  in  the  study  of  nature. 

4818.  The  most  likely  persons  to  engage  informing  with  success  are  the  sons  of  farmers, 
or  such  others  as  have  been  regularly  brought  up  to  the  practice  of  every  part  of  agri- 
culture. They  must  also  have  an  inclination  for  the  profes.sion,  as  well  as  a  competent 
understanding  of  its  theory  or  principles.  Books  are  to  be  found  every  where,  from 
which  the  science  of  the  art  is  to  be  obtained ;  and  there  are  eminent  farmers  in  the 
improved  districts  who  take  apprentices  as  pupils. 
4S19.  In  The  Husbandry  of  Scotland,  the  case  is  mentioned  of  Walker,  of  McUendcan,  an  eminent 
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fanner  of  Roxbtirghfhirc,  renting  about  2808  acres  of  arable  land,  and  distinguished  fbr  his  skill  in  agri- 
culture, who  takes  young  men  under  him  as  apprentices,  and  these,  instead  of  receiving  wages,  have 
uniformly  paid  him  ten  pounds  each.  Some  of  them  remain  with  him  two  years,  Imt  the  greater  number 
only  one.  Thev  eat  in  his  kitchen,  where  they  have  always  plenty  of  plain  wholesome  food.  He  takes 
none  who  are  above  living  in  that  way,  or  who  will  not  put  their  bands  to  every  thing  going  forward  on 
thefkrm.  He  has  sometimes  been  ofibred  ten  times  the  alMwe  sum,  to  take  in  young  genuemen  to  eat 
and  associate  with  his  own  family ;  but  that  he  has  uniformly  declined.  These  young  men  have  an 
opportunity  of  attending  to  every  operation  of  husbandry,  as  practised  on  Walker's  fkrm  j  and  are  taught 
to  nold  the  plough,  to  sow,  to  build  stack«»  Ac 

Sect.  1 1.     Capital  required  by  the  Farmer. 

4820.  The  importance  of  capital  in  every  branch  of  industry  is  univenally  acknow- 
ledged,  and  in  none  is  it  more  requisite  than  in  fanning.  When  there  is  any  deficiency 
in  that  important  particular,  the  farmer  cannot  derire  an  adequate  profit  from  his  eier- 
tions,  as  he  would  necessarily  be  frequently  obliged  to  dispose  of  his  crops  for  less  than 
their  value,  to  procure  ready  money ;  and  it  would  restrain  him  from  making  advan- 
tageous purchases,  when  even  the  most  favourable  opportunities  occurred.  An  indus- 
trious, fhigal,  and  intelligent  farmer,  who  is  puncttial  in  his  payments,  and  hence  in 
good  credit,  will  strive  with  many  difiSculties,  and  get  on  with  less  money  than  a  man 
of  a  different  character.  But  if  he  has  not  suflicient  live  stock  to  work  his  lands  in 
the  best  manner,  as  well  as  to  raise  a  sufiScient  quantity  of  manure ;  nor  money  to 
purchase  the  articles  required  for  the  farm;  he  must,  under  ordinary  circumstances, 
live  in  a  state  of  penury  and  hard  labour ;  and  the  first  unfavourable  season,  or  other 
incidental  misfortune,  will  probably  sink  him  under  the  weight  of  his  accumulated 
burdens.  Farmers  are  too  generally  disposed  to  engage  in  larger  farms  than  they  have 
capital  to  stock  and  cultivate.  This  is  a  great  error ;  for  it  makes  many  a  person 
poor  upon  a  large  farm,  who  might  live  in  comfort  and  acquire  property  upon  one  of 
less  extent.  No  tenant  can  be  secure  without  a  surplus  at  command,  not  only  for 
defraying  the  common  expenses  of  labour,  but  those  which  may  happen  from  any  un- 
expected circumstance.  When  a  farmer  farms  within  his  capital,  he  is  enabled  to  cm- 
brace  every  favourable  opportunity  of  buying  when  prices  are  low,  and  of  selling  when 
they  are  high. 

4821.  The  amount  of  capital  required  must  depend  upon  a  variety  of  circumstances ; 
as  whether  it  is  necessary  for  the  farmer  to  expend  any  sum  in  the  erection,  or  in  the 
repair,  of  his  farm-house  and  offices  ;  what  sum  an  in-coming  tenant  has  to  pay  to  his 
predecessor,  for  the  straw  of  the  crop,  the  dung  left  upon  the  farm,  and  other  articles 
of  similar  nature ;  the  condition  of  the  farm  at  the  commencement  of  the  lease,  and 
whether  any  sums  must  be  laid  out  in  drainage,  enclosure,  irrigation,  levelling  ridges, 
&C.  ;  whether  it  is  necessary  to  purchase  lime,  or  other  extraneous  manures,  and  to 
what  extent ;  on  the  period  of  entry,  and  the  time  at  which  the  rent  becomes  payable, 
as  this  is  sometimes  exacted  before  there  is  any  return  from  the  lands,  out  of  the  actual 
produce  of  which  it  ought  to  be  paid ;  and,  lastly,  on  its  being  a  grazing  or  an  arable 
farm,  or  a  mixture  of  both. 

4822.  In  pasture  districts,  the  common  mode  ot  estimating  the  amount  of  capital  necessary  is  according 
to  the  amount  of  the  rent ;  and  it  is  calculated  that,  in  ordinary  pastures,  every  fanner  ought  to  have  at 
his  command  from  three  to  five  times  the  rent  he  has  agreed  to  pay.  But  in  the  more  fertile  grasing 
districts,  carrying  stock  worth  from  90/.  to  301.  and  even  upwards,  per  acre  (as  is  the  case  in  many 
parts  of  England),  five  rents  are  evidently  insufficient  When  prices  are  high,  ten  rents  will  frequently 
be  required  by  those  who  breed  superior  stock,  and  enter  with  spirit  into  that  new  Add  of  speculation 
and  enterprise 

48SS.  Tne  capital  required  by  an  arable  farmer  varies,  according  to  circumstances,  ftom  5^  to  lOt.  or  even 
ISL  per  acre.  An  ignorant,  timid,  and  penurious  farmer  lays  out  the  least  sum  he  can  possibly  contrive : 
and  consequently  he  obtains  the  smallest  produce  or  profit  from  his  farm.  The  profit,  however,  will 
always  increase,  when  accompanied  by  spirit  and  industry,  in  proportion  to  the  capital  employed,  if 
judiciously  expnkled.  At  the  same  time,  attention  and  economy  cannot  be  dispensed  with.  It  ia 
ULJudged  to  purchase  a  horse  at  forty  guineas,  if  one  worth  thirty  can  execute  the  labour  of  the  flum ; 
or  to  lay  out  sums  unnecessarily  upon  expensive  harness,  loaded  with  useless  ornaments.  Prudent  far- 
mers  also,  who  have  not  a  large  capital  at  command,  when  they  commence  business,  often  purchase 
some  horses  still  fit  for  labour,  though  past  their  prime,  and  some  breeding  mares,  or  colts ;  and  in 
five  or  six  years,  they  are  ftiUy  supplied  with  good  stock,  and  can  sometimes  »eu  their  old  horses 
without  much  loss.  In  every  case,  such  shifts  must  be  resorted  to,  where  there  is  any  deficiency 
of  capital 

4884  A  mixtwre  ttf  arable  and  grass  farming  is.  (m  the  whole,  the  most  profitable  method  of  farmlngi 
Independently  of  the  advantages  to  be  derived  from  the  alternate  husbandry  (which  are  always  consL 
derable^,  the  chances  of  profit  are  much  more  numerous  ft-om  a  varied  system  than  where  one  object  is 
exclusircly  followed,  where  this  mixed  mode  ot  fkrming  is  practised,  the  farmer  will  frequently  rely 
on  the  I'urchase  of  lean  stock,  instead  of  breeding  his  own ;  and  derives  great  advantage  ftxnn  the 
quickness  with  which  capital  thus  employed  is  returned.  But,  in  that  case,  much  must  depend  upon 
Judicious  relection.  In  general  it  may  be  said,  that  to  stock  a  tumip-land  arable  farm,  will  require,  at 
this  time  (18S0),  5A  or  6L  and  a  clay-land  fkrm  tnm  II.  or  8L  per  acre,  according  to  circumstances. 


other  Is  employed  in  defraying  the  charges  of  labour,  &c.  as  they  ocoir  throughout  the  year ;  the  whole 
of  which,  with  the  interest,  shoukl  be  replaced  by  the  yearly  produce;  These  two  branches  of  expenae  on 
a  fkrm  are  the  first  to  be  attended  to,  both  in  order  of  time,  and  in  magnitude  of  amount. 
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Chap.   III. 

Choice  of  Stock  for  a  Farm, 

4826.  Tfie  stockitig  of  a  farm  may  be  considered  as  including  live  stock,  implements, 
servants,  and  seed.  A  considerable  portion  of  a  farmer's  capital  is  employed  in  manures, 
tillages,  labour,  &c. ;  but  a  farm  being  once  engaged,  the  above  arc  the  only  descriptions 
of  stock  which  admit  of  a  choice. 

Skct.  I.     Choice  of  Live  Stock, 

4827.  Tlie  animals  required  by  a  farmer  are  of  two  kinds  ;  such  as  are  employed  to 
assist  in  labour ;  and  such  as  are  used  to  convert  the  produce  of  the  farm  into  food,  or 
other  disposable  commodities. 

SuBSECT.  1.     Live  Stock  fir  the  Purposes  of  Labour. 

4828.  The  animals  of  labour  used  in  British  firming  are  exclusively  the  horse  and  the 
ox.  Much  difference  of  opinion  formerly  prevailed,  as  to  which  of  these  two  animals 
should  be  preferred ;  and  the  preference  has  generally  been  given  by  speculative  writers 
to  tlie  ox,  and  by  practical  farmers  to  the  horse.  Lord  Kaimes  in  die  last  century,  and 
Lord  Somerville  in  the  present,  may  be  considered  the  principal  advocates  for  the  ox. 
To  tlieir  arguments,  and  to  all  others,  the  following  objections  have  been  stated  by  the 
able  author  of  the  supplement  to  the  6th  edition  of  The  Gentleman  Farmer ;  and  they 
may  be  considered  as  conveying  the  sentiments,  and  according  with  the  practice,  of  all 
the  best  informed  and  most  extensive  British  farmers. 

48S9.  The  first  off}ection  to  oxen  \$,  that  they  are  unfit  for  the  various  labours  of  modem  husbandry,— 
for  travelling  on  hard  mods  in  puticular,  — .  for  all  distant  carriages,— and  generally  for  every  kind  of 
work  vhlch  requires  despatch  :  and  what  sort  of  work  often  does  not  in  this  variable  climate  ?  A  great 
part  of  a  farmer*s  work  is  indeed  carried  on  at  home  ;  and  it  may  still  be  thought  that  this  may  be  done 
by  oxen,  while  one  or  more  horse  teams  are  employed  in  carrying  the  produce  to  market,  and  britaging 
home  manure  and  fuel.  But  it  is  unnecessary  to  appeal  to  the  author  of  The  Wealth  qf  Nations,  to  prove 
the  impracticability  of  this  division  of  labour,  unless  upon  very  large  fkrms ;  and  even  on  these  Uie 
advantages  of  such  an  arrangement  are  at  best  extremely  problematical.  The  different  kinds  of  farm, 
work  do  not  proceed  at  tlie  same  time ;  but  every  season,  and  even  every  change  of  weather,  demands 
the  farmer's  attention  to  some  •particular  employment,  rather  than  to  others.  When  his  teams  are 
capable  of  performing  every  sort  of  work,  he  brings  them  all  to  bear  for  a  time  upon  the  most  important 
labours  of  every  season ;  and  when  that  is  despatched,  or  interrupted  by  unfavourable  weather,  the  less 
urgent  branches  are  speedily  executed  by  the  same  means.  This  is  one  cause,  more  important  perhaps 
than  any  other,  why  oxen  have  ceased  to  be  employed ;  for  even  ploughing,  which  they  can  perform 
better  than  any  other  kind  of  work,  is  scarcely  ever  gmng  forward  all  the  year }  and  ftnr  some  months  in 
winter,  the  weather  often  prevents  it  altogether. 

4830.  Another  oh)eciion  is,  that  an  ox  team  capable  of  performing  the  work  of  two  horses,  even  such 
kind  of  work  as  they  can  perform,  consumes  the  produce  of  considerably  more  land  than  the  horses.  If 
this  be  the  case,  it  is  of  no  great  importance,  either  to  the  former  or  the  community,  whether  the  land  be 
under  oats,  or  under  herbage  and  roots.  The  only  circumstance  to  be  attended  to  here  is,  the  carcase  of 
the  ox :  the  value  of  this,  in  stating  the  consumption  of  produce,  must  be  added  to  the  value  of  his 
labour.  He  consumes,  firom  his  birth  till  he  goes  to  the  shambles,  the  produce  of  a  certain  number  of  acrea 
of  land ;  the  return  he  makes  for  this  is  so  much  beef,  and  so  many  years'  labour.  The  consumption  of 
produce  must  therefore  be  divided  between  these  two  articles.  To  find  the  share  that  should  be  allotted 
to  each,  the  first  thing  is  to  ascertain  bow  many  acres  of  grass  and  roots  would  produce  the  same  weight 
of  beef  fh>m  an  ox,  bred  and  reared  for  beef  alone,  and  slaughtered  at  three  or  four  years  old.  What 
remains  has  been  consumed  in  producing  labour,  llie  next  thing  is  to  compare  this  consumption  with 
that  of  the  horse,  which  produces  nothing  but  labour.  By  this  simple  test,  the  question,  viewing  it  upon 
a  broad  national  ground,  must  evidently  be  determined.  Evenr  one  may  easilv  make  such  a  calculation 
suited  to  the  circumstances  of  his  fiurm ;  none  that  coukl  be  oflbreti  would  apply  to  every  situation.  But 
it  will  be  found,  that  if  even  three  oxen  were  able  to  do  the  work  of  two  horses,  the  advantages  in  this 
point  of  view  would  still  be  on  the  side  of  the  horses  j  and  the  first  objection  applies  with  undiminished 
force  besides^ 

4831.  The  moneyjpriee  (ffihe  horse  and  ox,  it  is  evident,  is  merely  a  temporary  and  incidental  circum. 
stance,  which  depends  upon  the  demand.  A  work  ox  may  be  got  for  less  than  half  the  price  of  a  horse, 
because  there  is  little  or  no  demand  for  working  oxen ;  while  the  demand  for  horses  by  manufactures, 
commerce,  pleasure,  and  war,  enhances  the  price  of  farm-horses,  as  well  as  of  the  food  they  consume 
Those  who  wish  to  see  horses  banished  fk-om  all  sorts  of  agricultural  Ubour,  would  do  well  to  consider 
where  they  are  to  be  reared  for  the  numerous  wants  of  the  other  classes  of  society.  Besides,  if  two  oxen 
must  be  kept  for  doing  the  work  of  one  horse,  it  ought  to  be  foreseen,  that  though  beef  may  be  more 
abundant  than  at  present,  there  will  be  a  corresponding  deficiency  in  the  production  of  mutton  and  wool. 
A  greater  portion  of  the  arable  land  of  the  country  must  be  withdrawn  ftom  yielding  the  food  of  man 
directly,  and  kept  under  cattle  crops,  which,  however  necessary  to  a  certain  extent  for  preserving  the 
fertility  of  the  soil,  do  not  return  human  food,  on  a  comparison  with  corn  crops,  in  so  great  a  proportion 
u  that  or  one  to  six  At>m  any  given  extent  of  land  of  the  same  qiudity. 

48S2.  The  demand  fir  oxen  is  confined  almost  every  where  to  the  shambles ;  and  by  the 
improvements  of  modem  husbandry,  they  are  brought  to  a  state  of  profitable  maturity  at 
an  early  age.  No  difference  in  price  at  setting  to  work,  —  no  increase  of  weight  while 
working,  —  no  saving  on  the  value  of  the  food  consumed,  can  ever  make  it  the  interest 
of  tillage  farmers  generally  to  keep  oxen  as  formerly,  till  they  are  eight  or  ten  years  old. 
They  judiciously  obtain  the  two  products  from  different  kinds  of  animals,  each  of  them 
from  the  kind  which  is  best  fitted  by  nature  to  afford  it,  —  the  labour  from  the  horse, 
and  the  beef  alone  from  the  ox.  And  though  the  price  of  tlie  horse  is  almost  wholly 
sunk  at  last,  during  the  period  of  his  labour  he  has  been  paying  a  part  of  it  every  year 
to  a  fiind,  which,  before  his  usual  term  expires,  becomes  sufficiently  large  to  indemnify 
his  owner.     The  ox,  on  the  other  hand,  is  changed  three  or  four  times  during  the  same 
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period ;  and  each  of  them  giret  nearly  as  lai^  a  carcase  for  the  food  of  man  aa  if  his 
days  had  been  unprofitably  prolonged  in  executing  kbour,  from  whidi  he  has  been  gra- 
dually exempted  in  Britain,  in  France,  and  in  other  countries,  yery  nearly  in  proportion 
to  the  progress  of  correct  systems  o£  husbandry.  ^ 

4833.  The  description  cfhorwe  which  a  farmer  ought  to  choose  will  depend  chiefly  on 
the  soil  of  the  farm,  and  partly  also  on  the  quantity  of  road-work.  Stiff  lands  require 
obviously  a  heavier  and  more  powerful  breed  than  such  as  are  light  and  hilly.  In  the 
latter  case,  two  of  the  best  breeds  are  the  Clevelands  and  Clydesdale,  or  some  local  cross 
with  these  breeds.  In  general,  it  is  not  advisable  to  procure  horses  from  a  climate  ma- 
terially different  from  that  where  they  are  to  remain ;  and  therefore,  for  various  reasons, 
a  prudent  farmer  will  look  out  for  the  best  in  his  neighbourhood.  Oflen,  however,  he  is 
obliged  to  take  the  stock  of  his  predecessor ;  and  this  he  can  only  get  rid  of  or  improve 
to  his  mind  by' degrees.  The  farm-hones  in  most  parts  of  England  are  much  too  cum- 
brous and  heavy,  and  are  more  fitted  for  drawing  heavy  drays  or  waggons  in  towns  than 
for  the  quick  step  required  in  the  operations  of  agriculture. 

48Si.  The  o^ectiom  of  Davis  qf  LondeiU  to  the  luimg  qf  large  keopgJkeeled  horsrs,  in  preference  to  the 
muurt,  the  active,  snd  the  really  uaehifbreeds,  merit  particular  attention.  In  lome  situatioM,  the  cteep. 
neM  of  the  hilU  and  the  heavineaa  of  the  loil  require  more  than  ordinary  strength  ;  but,  in  tuch  caiet,  he 
maintains  that  it  would  be  better  to  add  to  the  number  of  hortea  than  to  increaie  their  liie.  Great  hones 
not  only  cost  proportiooably  more  at  fint  than  tmall  ones,  but  require  much  more  food,  and  of  a  better 
quality,  to  keep  up  their  fleth.  The  Wiltshire  carter  also  takea  a  pnde  in  keeping  them  a«  fkt  ai  powible ; 
and  their  food  (which  it  generally  barley)  ii  given  without  itint.  In  many  initancea,  indeed,  the  expense 
of  keeping  a  floe  team  of  hones  amounts  nearly  to  the  rent  of  the  fnna  on  which  they  are  worked,  iliey 
are  purchaied  young  when  two  yean*  old  colts,  and  lold  at  five  or  six  yean  of  age  for  the  London  draya 
and  waggoML  The  expense  ot  their  maintenance  is  very  teldom  countetbalanced  by  the  diflf^rence  of 
price,  more  especially  as  such  honea  are  gently  worked  when  young,  that  they  may  attain  their  fuU  tise 
and  beauty.  In  Ploughing  light  soils,  the  strength  of  a  dray-hone  Is  not  wanted ;  and  in  heavy  soils,  the 
weight  of  the  animal  does  injury  to  the  land. 

SuBsxcr.  2.     Chcice  of  Live  Stock  for  the  P%arpo$e»  of  breeding  or  feeding. 

4835.  The  matt  desirable  properties  of  live  stock  destined  fir  fiod  are  considered  in  The 
Code  of  Agriculture,  in  respect  to  size,  form,  a  tendency  to  grow,  early  maturity,  hardi- 
ness of  constitution,  prolific  properties,  quality  of  flesh,  a  disposition  to  fatten,  and  light- 
nan  of  offal. 

48S&  ne  hoik  q^a»  amimai  was  the  sole  criterion  of  its  vslue  before  the  inoprovements  introduced  by 
Bakewell ;  and  if  a  great  sise  could  be  obtained,  more  regard  was  paid  to  the  price  the  animal  ultimatdy 
fttcbed  than  to  the  cost  of  its  food.  Of  late,  since  breeden  began  to  calculate  with  more  precision,  small 
or  moderate-sised  animals  have  been  generally  preferred,  for  the  following  reasons :  — 

48S7.  SmaU-tfxfd  animrUa  are  more  easily  kept,  they  thrive  on  shorter  herbage,  they  collect  food  where 
a  large  animal  could  hardly  exist,  and  thence  are  more  profitable.  Their  meat  is  finer  grained,  produces 
richer  gravy,  has  often  a  superior  flavour,  and  is  commonly  more  nicely  mart>led,  or  veined  with  fkt. 
especially  when  they  have  been  fed  for  two  years.  Large  animals  are  not  so  well  calculated  for  general 
eonsumption  as  the  moderate-slsed,  particularly  in  hot  weather ;  large  animals  poach  pastures  more  than 
small  ones ;  they  are  not  so  active,  require  more  rest,  collect  their  food  with  more  labour,  and  will  only 
consume  the  nicer  and  more  delicate  sorts  of  plants.  Small  cows  of  the  true  dairy  breeds  give  propor. 
tionably  more  milk  than  large  onesi  Small  cattle  may  be  fattened  solely  on  grass  of  even  moderate 
quality :  whereas  the  large  require  the  richest  pastures,  or  to  be  stalUfed,  the  expense  of  which  exhausts 
the  profit  of  the  fimner.  It  is  much  easier  to  procure  well-shapcd  and  kindly.feeding  stock  of  a  small 
sIse  than  of  a  large  one.  SmalUsit ed  cattle  may  be  kept  by  many  persons  who  cannot  affbrd  either  to 
purchase  or  to  maintain  large  ones,  and  their  loss  ^^  sny  accident  should  happen  to  them,  can  be  more 
easily  boma  The  smalLsized  sell  better ;  for  a  butcher,  flrom  a  conviction  that,  in  proportion  to  their 
respective  dimensions,  there  is  a  greater  superficies  of  valuable  parts  in  a  small  than  a  large  animal,  will 
give  more  money  for  two  oxen  oftwelve  stone  each  per  quarter  than  for  one  of  twenty.four  stone. 

483&  In  favour  t^the  largeufxed  it  is,  on  the  other  hand,  contended,  that  without  debating  whether  fttnn 
their  birth  till  they  are  slaughtered  the  large  or  the  small  one  eats  most  for  its  sise,  yet  on  the  whole  the 
large  one  will  pay  the  grssier  or  the  farmer  who  fattens  him  as  well  for  his  food ;  that  though  some  large 
oxen  are  coarse-grained,  yet  where  attention  is  paid  to  the  breed  (as  is  the  case  with  the  Herefordshire), 
the  large  ox  is  as  delicate  food  as  the  small  one ;  that  if  the  smalLsised  are  better  calculated  for  the  con- 
sumption  of  private  families,  of  villages,  or  of  small  towns,  yet  that  Urge  cattle  are  fitter  for  the  markets 
of  great  towns,  and  in  particular  of  the  metropolis ;  that  were  the  flesh  of  the  smalUsised  ox  better  when 
ft-esh,  yet  the  meat  of  the  large-sised  is  unquestionably  more  calculated  for  salting,  a  most  essential  object 
in  a  maritime  and  commercial  country,— for  the  thicker  the  beef,  the  better  it  will  retain  its  Juices  when 
salted,  and  the  fitter  it  is  for  long  voyages ;  that  the  hide  of  the  large  ox  is  of  very  great  consequence  hi 
various  manufactures ;  that  large  stock  are  in  general  dixtinguished  by  a  greater  quietness  of  disposition  j 
that  where  the  pastures  are  good,  cattle  and  sheep  will  increase  In  sise,  without  any  particular  attention 
on  the  part  of  the  breeder ;  large  animals  are  therefore  naturally  the  proper  stock  for  such  pastures ;  tliat 
the  art  of  fottenin^  cattle,  and  even  sheep,  with  oil  cake,  being  much  improved  and  extended,  theadvan. 
tage  of  that  practice  would  be  of  less  consequence,  unless  large  oxen  were  bred,  as  small  oxen  can  be 
fattened  with  grass  and  turnips  as  well  as  oil.cake ;  and,  lastly,  that  large  oxen  are  better  calculated  for 
working  than  small  ones,  two  Urge  oxen  being  equal  to  four  small  ones  In  the  plough  or  the  cart 

4839.  Suck  are  the  arguments  generallp  mate  use  qfon  both  sides  qfthe  questton  y  ttom  which  it  appean 
that  much  must  dependupon  pastures,  taste,  mode  of  consumption,  markets,  ftc  and  that  both  sides  nave 
their  advanuges.  The  intelligent  breeder,  however,  (unless  his  pastures  are  of  a  nature  peculiarly  fore. 
inRj)  will  naturally  prefer  a  moderate  sise  In  the  stock  he  rears.  Davis  of  Longleat,  one  of  the  aolest 
agriculturists  England  has  produced,  has  given  some  usel\il  observations  on  the  sut^ect  of  site.  He 
laments  that  the  attempts  which  have  been  made  to  improve  the  breeds  of  cows,  horses,  and  sheep,  have 
prooeeded  too  much  upon  the  principle  of  enUrging  the  sise  of  the  animal :  whereas,  in  general,  the  only 
real  improvement  has  been  made  in  the  pig,  and  that  was  by  reducing  its  site,  and  introducing  a  kind  that 
win  live  hardier,  and  come  to  greater  nerfection  at  an  earlier  age 

484a  Tkoufk  it  Is  extremely  desirable  to  hring  the  shape  qf  cattle  to  as  much  perfection  as  possible,  yet 
profit  and  utility  ought  not  to  be  sacrificed  for  mere  beauty  which  may  please  the  eye,  but  wiU  not  fill  the 
pocket  i  and  which,  depending  much  upon  caprice,  must  be  often  changing.  In  regard  to  form,  the  most 
experienced  breeden  seem  to  concur  In  the  following  particulan ;  —  lliat  the  form  or  shape  should  be 
compact,  io  that  no  part  of  the  animal  should  be  diaproportioncd  to  the  other  parts,  and  the  whole  shouU 
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be  dittlnfftti«hed  by  a  general  Ailness  and  rotundity  of  shape ;  that  the  chett  should  be  broad,  for  no 
animal  whose  chest  is  narrow  can  easily  be  made  Tat ;  that  the  carcase  should  be  deep  and.  straight ;  that 
the  belly  should  be  of  a  moderate  size;  for  when  it  is  more  capacious  than  common  in  young  animak,  it 
shows  a  diseased  state,  and  in  older  ones  it  is  considered  a  proof  that  the  animal  will  not  return  in  flesh, 
in  milk,  or  in  labour,  the  value  of  the  extra  quantity  of  food  which  it  consumes ;  that  the  legs  should  be 
short,  for  the  long.Umbed  individuals  of  the  same  family  or  race  are  found  to  be  the  least  haniy,  and  the 
most  difficult  to  rear  or  to  fistten ;  and  that  the  head,  the  bones,  and  other  parts  of  inferior  value,  should  be 
as  small  as  is  consistent  with  strength,  and  with  the  other  prop«rties  which  the  animal  ought  to  possesa. 
In  animals  bred  for  the  shambles,  the  form  must  likewise  lie  such  as  to  contain  the  greatest  possible  pro- 
portion of  the  finer,  compared  with  the  coarser  and  less  valuable  parts  of  the  animal  This,  by  selection, 
may  be  attained,  and  thus  the  wishes  of  the  consumer  may  be  gratified.  As  to  the  broad  loins,  and  Aill 
bipe,  which  are  considered  as  a  point  of  excellence  in  particular  breeds,  it  is  evident  that  the  old  narrow 
and  thin  make  required  improvement ;  but  the  alteration  is  now  carried  to  a  faulty  excess,  and  often 
occasions  great  difficulty  and  danger  in- calving. 

4841.  T%eform  (^animals  has  fortunately  attracted  the  attration  of  an  eminent  surgeon,  Henry  Cline, 
Esq.  of  London,  whose  doctrines  we  have  already  laid  down  at  length,  and  the  substance  of  which  is :  — 
That  the  external  form  is  only  an  indication  of  the  internal  structure ;  that  the  lungs  of  an  animal  form 
the  first  object  to  k>e  attended  to,  for  on  their  size  and  soundness  the  health  and  strength  of  an  animal 
principally  depend:  that  the  external  Indications  of  the  sixe  of  the  lungs  are  the  form  and  size  of  the 
chest,  and  its  breadth  in  particular;  that  the  head  should  be  small,  as  by  this  the  birth  is  facilitated  ;  as 
it  affords  other  advantages  in  feeding,  ftc.,  and  as  it  generally  indicates  that  the  animal  Is  of  a  good  breed ; 
tiiat  the  length  of  the  neck  should  be  in  proportion  to  the  size  of  the  animal,  that  it  may  coUect  its  food 
with  ease ;  and  that  the  muscles  and  tenaons  should  be  large,  by  which  an  animal  Is  enabled  to  travel 
with  greater  fiu:ility.  It  was  formerly  the  practice  to  estimate  the  value  of  animals  by  the  size  of  their 
bones.  A  large  bone  was  considered  to  be  a  great  merit ;  and  a  fine-boned  animal  always  ImpUed  great 
size  It  is  now  known  that  this  doctrine  was  carried  too  far.  The  strength  of  the  animal  does  not  depend 
upon  the  bones,  but  on  the  muscles ;  and  when  the  bones  are  disproportionably  large,  it  indicates,  in 
Cline*s  opinion,  an  imperfection  in  the  organs  of  nutrition.  Bakewell  strongly  insisted  on  the  advantage 
of  small  bones ;  and  the  celebrated  John  Hunter  declared,  that  small  bones  were  seneraily  attended  with 
corpulence  in  all  the  subjects  he  had  an  opportunity  of  examining.  A  small  bone,  nowever,  being  heavier 
ancl  more  substantial,  requires  as  much  nourishment  as  a  hollow  one  wltti  a  larger  circumference 

^IM&.Among  ike  qualities  for  which  thorough-bred  cattle  and  sheep  are  distinguished,  that  of  being  good 
growers,  and  having  a  good  length  of  frame,  la  not  the  least  essential.  The  meaning  of  which  is,  that  the 
animal  should  not  only  be  of  a  strong  and  healthy  constitution,  but  speedily  should  grow  to  a-  proper  size. 
Aa  specimens  of  rapid  growth,  a  steer  of  three  years  old,  when  well  fed,  will  weigh  (Vom  80  to  90  or  100 
stone.  141b.  to  the  stone ;  and  a  two-year  old  Leicester  wedder,  flrom  85  to  S8Ib.  per  quarter,  mimediately 
after  his  second  fleece  is  taken  ftom  him.  Animals  having  the  property  of  growing,  are  usually  straight 
in  their  back  and  belly ;  their  shoulders  well  thrown  back,  and  their  belly  rather  light  than  ocherwbe.  At 
the  same  time,  a  gauntness  and  paucity  of  intestines  should  be  guarded  against,  as  a  most  material  defect, 
indicating  a  very  unthriving  animal  Beine  too  light  of  bone,  as  it  is  termed,  is  also  a  great  fiiult  A  good 
grower,  or  hardy  animal,  has  always  a  middling-sized  bone.  A  bull  distinguished  for  getting  good  growers 
Is  inestimable ;  but  one  whose  progeny  takes  an  unnatural  or  gigantic  size  ought  to  be  avoided. 

4843.  Arriving  toon  at  perfection,  not  only  in  point  of  growth  or  size,  but  in  respect  of  fatness,  is  a  mate, 
rial  object  for  the  farmer,  as  bis  profit  must  in  a  great  measure  depend  upon  it  Where  animals,  bred  for 
the  carcase  merely,  become  tkt  at  an  early  age,  tney  not  only  return  sooner  the  price  of  their  food,  with 
profit  to  the  feeder,  but  in  general,  also,  a  greater  value  for  their  consumption,  than  slow-feeding  animals. 
This  desirable  property  greatly  depends  on  a  mild  and  docile  disposition  ;  and  as  this  docility  of  temper  is 
much  owing  to  the  manner  in  which  the  animal  is  brought  up,  attention  to  inure  them  early  to  be  familiar 
cannot  be  too  much  recommended.  A  tamed  breed  also  has  other  advantages.  It  is  not  so  apt  to  injure 
fences,  or  to  break  into  adjacent  fields ;  consequently  it  is  less  liable  to  accidents,  and  can  be  reared,  sup- 
ported, and  fkttened  at  less  expense.  The  property  of  eariy  maturity,  in  a  populous  country,  where  the 
consumption  of  meat  is  great,  is  extremely  beneficial  to  the  public,  as  it  evidently  tends  to  Airnisb  greater 
supplies  to  the  market ;  and  this  propensity  to  Iktten  at  an  eariy  age  is  a  sure  proof  that  an  animal  will 
(ktten  speedily  at  a  later  period  of  his  life 

464k  Tke  posse$$ion  qf  a  hardu  and  healthy  consUtuOon,  is,  in  the  wUder  and  bleaker  parts  of  a  country, 
a  most  valuable  property  in  stock.  Where  the  surftce  is  barren,  and  the  climate  rigorous,  it  is  essential 
that  the  stock  bred  and  maintained  there  should  be  able  to  endure  the  severities  and  vicissitudes  of  the 
weather,  aa  well  as  scarcity  of  food,  hard  work,  or  any  other  circumstance  in  iu  treatment  that  mi^bt 
subject  a  more  deUcate  breed  to  injury.  In  thU  respect,  diflbrent  kinds  of  stock  ^eatiy  va7  ;  and  it  is  a 
matter  of  much  consequence  to  select,  for  dlffferent  situations,  cattie  with  constitutions  suitable  to  Uie  place 
where  they  are  to  be  kept  It  is  a  popular  belief,  that  dark  colours  are  indications  of  hardiness.  In  moun- 
tain breeds  of  cattie,  a  rough  pile  is  reckoned  a  desirable  property,  more  especially  when  they  are 
to  be  kept  out  all  winter:  it  enables  them  to  face  the  storm,  instead  of  shrinking  from  it  Hardy  breeds 
are  exempted  from  various  diseases,  such  as  having  yellow  fat,  and  being  blackfleshed,  defecU  so  ituuriooa 
to  stock. 

4845.  The  prolific  quality  qfa  breed  is  a  matter  deserving  attention.  The  females  ofrome  breeds  both 
bear  more  ftequentiy  than  usual,  and  also  have  flrequentiy  more  than  one  at  a  birth.  This  property  runs 
more  strikingly  in  sub-varieties,  or  individual  fiinulies  ;  and  though  partly  owing  to  something  in  the 
habits  of  animals,  and  partiy  to  their  previous  good  or  bad  treatment,  yet  in  some  degree  seems  to  depend 
upon  the  seasons,  some  years  being  more  distinguUhcd  for  twins  than  others.  In  breeding,  notonly  the 
uumber,  but  the  sex  of  the  offtpring,  in  some  cases,  seems  to  depend  upon  the  female  parent.  Itro  cowa 
produced  fourteen  females  each  in  fifteen  years,  though  tiie  bull  was  changed  every  year :  it  is  singular, 
that  when  they  produced  a  bull  calf,  it  was  in  the  same  year.  Under  similar  arcumstances,  a  great 
number  of  ma|i^  have  been  produced  by  the  same  cow  in  succession,  but  not  to  the  same  extent 

484&  2^  the  quality  qf  their  Jlesh,  breeds  are  likewise  dUtinguishcd.  In  some  kinds  it  is  coarse,  hard, 
and  fibrous ;  in  others  of  a  finer  grain  or  texture.  In  sonae  breeds,  also,  the  flavour  of  the  meat  «  «upe- 
rior  i  the  gravy  they  produce,  instead  of  being  white  and  insipid,  is  high  coloured,  well  flavoured,  and 
rich :  and  the  fat  is  intermixed  among  the  fibres  of  the  muscles,  giving  the  meat  a  streaked,  or  marbled 
ain>ejirjnce.     i  fiesh  have  these  properties  are  peculiariy  valuable.    Hence  two  animals  of 

DL'jrl  J  th  (?  u  [ .  I  itness  and  weight,  and  who  could  be  fed  at  neariy  the  same  expense  to  the  hus- 

bAiHltnaii,  will  solJ  nt  r<  rv  -iflTerent  prices,  merely  from  the  anown  character  of  tiieirm«it 

4H47  A  ditpa^tion  /ujntien  is  a  great  object  in  animals  destined  for  the  shambles.  Some  animals  poa- 
tc«  tbit  |irt»|w?[tv  duririfi  tjic  whole  progress  of  their  lives,  while  in  others  it  only  takes  place  at  a  more 
ndvjinrGd  period;  «bvn  tliey  have  attained  their  frill  growth,  and  are  furnished  at  the  same  time  with  a 
Ski]  labk-  *u  pnl  V  of  fk  kj(1.  Th  ere  are  in  this  respect  other  distinctions :  most  sorU  of  cattie  and  ^hecp,  whicn 
have  b*tn  Wj  In  Uiiiv  ttnmtries,  wiU  become  fat  on  lowland  pastures,  on  which  the  more  refined  breeds 

*^.  .  1 '  I  k  —  1  n.  . .  .r.; ..  . ,  limals  take  on  fat  very  quickly,  when  the  proper  food  has  been  supplied,  and 

i^„c  .^. ,  .^^^  ..^ .  u  ^..li  found,  even  in  the  same  breed,  which  have.  In  a  given  tbne,  consumed  the  least 
proportional  weight  of  the  same  kind  of  food,  yet  have  become  fat  at  the  quickwt  rate.  Even  in  the  human 
race,  with  little  food,  some  will  grow  immoderately  corpulent  It  is  probably  from  internal  conformation 
that  this  property  of  rapid  fattening  is  derived.  ,      .  »   .w        »    *  « -«»i« 

4848.  -The  advantages  and  disadvantages  qf  fattening  cattle  and  sheep,  at  least  to  the  extent  fteq««n«y 
practised  at  present,  arc  poinU  that  have  of  late  attracted  much  public  attention.    But  any  controversy 
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OD  that  tul^ect  ean  ontt  arlie  fkom  want  of  proper  dlieriinliutioo.  Fat  neat  is  aiMiiMttlooalilT  mora 
nourishing  than  lean,  tnouah  to  dlgait  thia  oDy  matter  there  are  required,  on  account  of  its  difficult 
solubility,  a  good  bile,  much  saliva,  and  a  strong  stomach :  consequently  none,  except  those  who  arc  in 
the  most  vigorous  state  of  health,  or  who  are  employed  in  hard  labour,  can  properlv  digest  it  Though 
fkt  meat,  however,  is  unfit  for  general  consumption,  yet  experiments  in  the  art  of  ftttening  animals  art 
lilicly  to  promote  useAd  discoveries ;  and  though,  in  the  course  of  trying  a  number  of  experiments,  errors 
and  excesses  may  be  committed,  yet  on  the  whole  advantage  may  be  derived  fttxn  the  knowledge  thus  to 
be  obtained.  As  the  bone  also  gains  but  little  in  the  flitting  animal,  and  the  other  oAl  becomes  proper, 
tionably  lets,  as  the  animal  becomes  more  fat,  the  public  has  not  sustained  much  loss  by  over.fatted  anU 
mals.  To  kill  even  hogs  till  they  are  thoroughly  fat,  is  exceeding  bad  economy.  An  ox  or  cow,  though 
the  little  flesh  it  has  may  be  of  good  quality,  yet  presents,  when  lean,  little  but  skin  and  bone;  and  If 
slaughtered  in  that  state,  would  neither  indemnify  the  owner  for  the  expense  of  breading  and  maintaining 
it,  nor  benefit  the  public.  A  coane  and  heavy.fleshed  ox,  which  would  require  a  very  long  time  and 
much  good  food  to  fatten,  may  be  slaughtered  with  most  advantage  while  rather  lean.  It  is  not,  however, 
so  much  the  extent  of  fat,  as  the  want  of  a  sufficient  quantity  oflcan  flesh,  of  which  the  consumer  com. 
plains  i  tat  it  cannot  be  doubted,  that  the  lean  flesh  of  a  Ikt  animal  is  better  In  quality,  and  contains 
more  nourishment,  than  the  flesn  of  a  lean  animal 

4849L  Hamdling  well  The  grasiers  and  butchers  In  various  parts  of  the  kingdom  have  recourse  to 
feeling  the  skin,  or  cellular  membran^  for  ascertaining  a  disposition  to  fattoi ;  and  since  Bakewell 
directed  the  public  attention  so  much  to  breeding,  that  practice  has  become  more  generally  known. 
Handling  cannot  easily  be  defined,  and  can  only  be lieamed  by  experience.  The  skin  and  flesh  of  cattle, 
when  handled,  shouM  feel  soft  to  the  touch,  somewhat  resembling  that  of  a  mole^  but  with  a  little  more 
resistance  to  the  finger.  A  soft  and  mellow  skin  must  be  more  pliable,  and  more  easily  stretched  out,  to 
receive  any  extraoidinary  quantity  of  fat  and  muscle,  than  a  thick  or  tough  on&  The  rigid-skinned 
aniaoal  must,  therefore,  always  be  the  most  difficult  to  fatten.  In  a  good  sheep,  the  skin  Is  not  only  soft 
and  mellow,  but  in  some  degree  elastic.  Neither  cattle  nor  sheep  can  be  reckoned  good,  whatever  their 
shapes  may  be,  unless  they  are  first-rate  handlers.  The  improved  short.homed  breed,  besides  their  mel. 
lowness  of  skin,  are  likewise  distinguished  by  softness  and  dlkincss  of  hair. 

485a  li£ldiuu  of  qffiii.  An  animal  solely  bred  for  the  shambles  shouM  have  as  Httle  oflkl,  or  parts  of 
inferior  v  Juc,  •»  possible  (consistently  with  the  health  of  the  animal),  and  conseouently  a  greater  propor. 
tloo  of  meat  applicable  as  Ibod  for  man.  Iliis,  tbcrafoic^  the  skilfbl  fermer  wiU  also  keep  in  view  in 
selecting  his  species  of  stock.  (God^,  fc) 

4851.  The  Rev*  Henry  Berryt  who  has  paid  much  attention  to  the  auhject  of  breeding 
and  feeding  cattle,  and  written  seTeral  valuable  papers  on  the  sulject  in  the  Brituh 
Farmer's  Magazine,  seems  to  prefer  for  general  purposes  the  impnwed  Mkort^koms, 
**  These  cattle,**  he  says,  **  at  three  years  old,  are  equal  to  Hereford  cattle  at  four  years 
old ;  and  they  are  bred  from  cows  which  proTe  much  more  profiuble  for  the  dairy  than 
the  Herefords.**  At  the  same  time,  he  admits  that  the  Hereford  cattle  are  excellent  to 
purchase  with  a  yiew  to  fattening,  because  in  a  lean  state  at  four  years  old  they  will  of 
course  not  bear  an  increased  price  in  proportion  to  the  increased  time  required  to 
render  one  of  them  equal  to  a  sborUhom  of  three  years.  For  breeders,  therefore, 
he  decidedly  recommends  the  short-horns;  and  he  has  given  an  interesting  history 
of  this  breed  of  cattle  for  the  last  eighty  years,  the  period  which  has  elapsed  since 
it  attracted  attention.  It  was  imported  from  Holland  to  the  banks  of  the  Tees; 
or,  at  least,  it  is  the  result  of  a  cross  between  the  breed  so  imported  and  the  native 
breed  of  tliat  district.  {Improved  Short- Horns,  &c  By  Ihe  Rey.  Henry  Bciry.  2d  edit 
18S0.) 

Sect.  II.  Choice  of  JgrieuUural  Implements,  Seeds,  and  Plontt* 
485S.  The  variety  mnd  excellence  of  agriculitaral  impUmenis  is  so  great,  that  the  ptudent 
farmer,  in  regard  to  these,  as  well  as  m  every  other  branch  of  his  art,  must  study  economy. 
He  should  not  incur  an  unnecessary  expense  in  buying  them,  or  in  purchasing  more 
than  are  essentially  requisite,  and  can  be  profitably  used.  This  maxim  ought  to  be  more 
especially  attended  to  by  young  improvers,  who  are  often  tempted,  under  the  specious 
idea  of  diminishing  labour  and  saving  expense,  to  buy  a  superfluous  quantity  of  imple- 
ments, which  they  afterwards  find  are  of  little  use.  [Coventry*s  Disc,  p.  47.)  It  is 
remarked  by  an  intelligent  author  on  matters  of  husbandry,  that  a  great  diversity  of 
implements,  as  they  are  more  rarely  used,  prove  in  general  a  source  of  vexation  and  dis* 
appointment,  rather  than  of  satisfaction,  to  the  fanner. 

4853b  7^  dWhrent  trnpUmefUs  required  b/f  the  farmer  are :  those  of  tillage:  fbr  drOllBf  or  sowing 
corn  ;  for  reaping  com ;  for  harvesting  com ;  for  threshing  and  cleaning  com ;  for  mowing  and  harvest- 
ing  hav ;  of  conveyance ;  for  draining  j  for  harnessing  stock ;  for  rolling  land ;  for  ttie  dairy  j  sad,  for 
miscellaneouB  purposes. 

4854.  In  purchasing  inmlemenis,  the  following  mles  are  to  be  observed :  they  should  be  slsBple  In  thefar 
constraction,  both  that  tneir  uses  may  be  more  easily  understood,  and  that  any  oommon  wonsaaa  may 
be  able  to  repair  them  when  they  get  out  of  order :  tne  materials  should  be  of  a  durable  nature,  that  th« 


labour  mav  m  less  liable  to  interruption  from  their  accidental  fidlure :  thdr  fbrm  should  be  Arm  and 
compact,  that  they  may  not  be  injured  by  Jolts  and  shaking  j  and  that  they  may  be  more  safdy  worked 


by  country  labourers,  who  are  but  little  accustomed  to  the  use  of  delicate  tools.  In  the  larger  machines, 
symmetry  and  lightness  of  shape  ought  to  be  particularly  attended  to:  for  a  heavy  carriage,  like  a  grssf 
horse,  is  worn  out  by  its  own  weight,  nearly  as  much  as  uy  what  he  carriesi  llie  wood  sho«ald  be  cut  up 
and  tdaccd  in  a  position  the  best  calculated  to  resist  pressure ;  and  mortises,  so  likely  to  weaken  the 
wood,  should,  as  much  as  possible,  be  avoided ;  at  the  same  time,  imptanents  should  be  asade  as  Uaht  as 
is  consistent  with  the  strength  that  w  necessary.  Their  price  should  be  such,  that  formers  In  moderate 
circumstances  can  aflbrd  to  buy  them  ;  yet  for  the  sake  of  a  low  price,  the  Jumdous  former  will  not  pus. 
chase  articles  either  of  a  dimsy  fabric  or  a  faulty  form  ;  and  implements  ouj^t  to  be  suited  to  the  nature 
of  the  country,  whether  hiRy  or  level,  and  more  especially  to  the  quality  of  the  soU  j  for  those  which  ate 
calculated  for  light  land  will  not  answer  equally  well  in  soils  that  are  heavy  and.adbcalve  {Code.) 

4855.  In  ihe  choice  tf  teed  com,  regard  must  be  had  to  procure  it  from  a  suitable  soil 
and  climate,  and  of  a  suitable  variety.     A  change  from  one  soil  toanoUMT  of  a  diflcvent 

SE 
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ouality,  is  generally  found  advantageous ;  but  this  is  not  always  the  case  as  to  climate. 
Thus,  some  of  the  varieUes  of  oats,  as  the  Angus  oat,  which  answers  well  in  most  parts 
of  Scotland,  is  found  not  to  fill  in  the  ear,  but  to  shrivel  up  after  blossoming,  in  the  south 
of  England.  In  like  manner,  the  wooUy-^afPed  white  wheats  of  Essex  and  Kent  rot  in 
the  ear  when  grown  in  the  moist  climate  of  Lancashire.  In  settling  on  a  farm  in  a 
country  with  which  the  farmer  is  little  acquainted,  he  wfll  often  find  it  advisable  to  select 
the  best  seed  he  can  find  in  the  neighbourhood,  and  probably  to  resift  it  and  free  it  from 
the  seeds  of  weeds  and  imperfect  grains.  Particular  care  is  requisite  in  selecting  the 
seed  of  the  bean  and  pea,  as  no  crop  depends  more  on  the  variety  being  suited  to  the  soil 
uid  climate.  Thus,  on  hot  gravelly  soils  in  the  south,  the  late  grey  pea  would  produce 
little  haulm  and  no  pulse  ;  but  the  early  varieties,  or  the  pearl  pea,  will  produce  a  fair 
proportion  of  both. 

4856.  Tkeoniy  tmaU  seeds  the  fiumer  has  to  sow  on  a  large  scale,  are  the  doven, 
grasses,  the  different  varieties  of  turnip,  and  probably  the  mangold  wurzel  and  carrot. 
No  expense  or  trouble  should  be  spared  to  procure  the  best  turnip  seed ;  as  if  that  is 
either  mixed  by  impregnation  with  other  varieties  of  the  Ar^bsica  tribe,  or  has  been 
raised  from  a  degenerate  small-rooted  parentage,  the  progeny  will  never  come  to  any 
sise.  The  same  may  be  said  of  carrot  or  mangold  seed,  raised  finom  small  misshiqpefi 
roots.  Even  rape  seed  should  be  raised  from  the  strongest  and  largest  rooted  plants,  as 
these  always  produce  a  stronger  progeny. 

4857.  Tke  $eleeiitm  a$td  propagaiiom  qf  improved  t^rieuUmral  seeds  has  till  Utelf  hten  very  Uttle 
Attended  to.  But  the  tobjeet  bat  been  taken  up  by  m.  Sinclair  of  New  Crow.  Mr.  ShlnretT  of  Wungos 
Wells,  Mr.  Gorrie  of  RalL  and  others :  and  we  have  little  doubt  some  greatly  Improved  Tsrleties  of  our 
more  useftil  field  plants  will  be  the  result  Mr.  Shinnefr  mentions  {Quar.  Jour,  Ag.  vol  L  p.  3G&),  that  the 
variety  of  the  Swedish  turnip  cultivated  in  East  ^.othUui  had,  by  judicious  selection  of  the  roots  from 
which  seed  was  saved,  been  improved  in  nutritious  value  upwards  of  900  per  cent  ''Potatoes  and 
Swedish  turnip,**  Mr.  ShlReffsays,  *'«i:^>ear  to  be  susceptible  of  farther  improvement  by  Judicious  sdec 
tlon,  as  wdl  as  the  difflsrent  grains  so  long  cultivated  in  this  country,  nad  which,  in  almost  every  instance^ 
have  become  spurious.  But  whatever  may  be  the  degree  of  improvement  of  which  the  agricultural  pio. 
duce  of  the  country  is  susceptible,  by  the  propagation  of  genuine  seeds  of  the  best  varieties  of  plants,  one 
remarkable  feature  of  such  an  improvement  is,  that  it  could  be  carried  into  effbct  without  any  additional 
investment  of  capitaL  or  destruction  of  that  ahreadv  employed.  It  would  require,  in  the  first  instance^ 
only  a  slight  degree  of  observation  amongst  practical  fkrmers  to  select  the  best  varieties,  and  afterwards 
a  small  exercise  of  patience  in  thdr  propagation.  Hie  whole  increase  of  produce  obtained  by  such  means 
would  go  to  support  the  unagricultunu  part  of  the  populatioa :  it  would,  in  the  first  instuioe,  be  clear 
gain  to  the  occupiers,  and  ultimately  to  the  owners  or  land.  The  difference  of  produce,  arising  fkom 
sowing  the  seed  of  a  nood  and  a  bad  variety  of  a  plant,  is  so  great,  that  it  does  not  seem  inconsistent  with 
probability  to  state,  tnat  the  gross  agricultural  produce  of  the  country  might  be  augmented,  in  the  ooune 
of  a  few  years,  throu^  the  agency  of  imin-oved  seeds,  to  the  amount  of  seven  per  cent ;  and  as  the 
farmer's  home  consumption  of  produce,  by  such  means,  would  be  increased  nearly  ten  per  cent,  what  an 
enormous  Aind  this  forms  for  maintaining  the  unagricultural  part  of  the  population,  and  augmenting  the 
income  of  landholders  I 

48S8y  'nefadUhijf  propagating  getuUne  teedtt  will  become  manifest  from  a  statement  of  my  practice. 
In  the  spring  of  I8BS»  a  vigorous  wheat-plant,  near  the  centre  of  a  field,  was  marked  out,  which  produced 
63  ears,  that  yielded  9473  grains.  These  were  dibbled  in  the  autumn  of  the  same  year ;  the  produce  at 
the  second  and  third  seasons  sown  broadcast  in  the  ordinary  way ;  and  the  fourth  harvest  put  me  in  pos- 
session of  neariy  forty  quarters  of  sound  grain.  In  the  spring  of  this  year,  I  planted  a  fine  purple.t<m 
Swedish  turnip,  that  vfdded  (exclusively  of  the  seeds  picked  by  birds,  and  those  lost  in  threshing  and 
cleaning  the  produce,)  10(MS6  grains,  a  number  capable  of  Aimishing  plants  for  upwards  of  five  inqwrial 
acres.    One-Centh  of  an  acre  was  sown  with  the  produce,  in  the  end  of  Julv,  for  a  seed  crop^  part  of 


which  it  is  in  contemplation  to  «ow  for  the  same  paipose  in  July  IW^.    In  •nort,  if  the  produce  of  the 

iian  sup 
4869.  Piamts  oad  aninuUs  are  both  organic  bodies,  from  the  germs  of  whose  fecundating  organs  proceed 
i  and  thus  an  extensive  view  of  im]  *    "'         * 


turnip  in  question  had  been  careftilly  cultivated  to  the  utmost  extent,  the  third  year's  produce  of  seed 
would  have  more  than  supplied  the  demand  of  Great  Britain  for  a  i 
aninuUiareb 


new  races,  which  yield  crops  ;  and  thus  an  extensive  view  of  improving  agriculture  through  the  agency 
of  genuine  seeds  embraces  the  propagation  of  live  stock.  Now,  however  important  the  propa^tion  of 
live  stock  may  be,  when  considered  by  itself,  yet,  when  viewed  in  connection  with  our  agricultural 


system,  embracing  the  cultivation  and  improvement  of  the  heibage  which  support  anhnals,  as  well  as 
those  plants,  parts  of  which  form  the  ingre<Uentsof  human  sustenance,  it  becomes  leas  Imposing.  The 
analogy  subsisting  between  animal  and  vegetable  life  is  known  and  acknowledged :  and  it  may  be  sUted, 
that  tbe  union  of  the  male  and  female  organs  of  different  varieties  of  a  plant,  under  fevoarable  circum- 
stances, produces  a  new  race,  which  partakes  of  the  qualities  of  both  parents,  and  which  is  termed  a 
hybrid.  Now,  hybrid  varieties  of  agricultural  plants,  when  suflbred  to  intermingle  with  the  original 
Und,  disseminate  their  influence  around  them  like  cross-bred  animals,  unrestrained  in  th«r  interoouise 
with  the  general  herd,  till  the  character  of  the  stock  becomes  changed,  and  consequently  deteriorated  or 
imim>ved.  In  either  case,  prc^Mgation  from  the  best  variety  alone  would  be  attended  with  good  efltets. 
The  principles  of  propagating  vMeUbie  and  animal  life  are  nearlv  tbe  same :  but  the  propagation  of 
Tegetthles  must  exceed  that  of  animals  in  Importance,  as  much  as  the  vegetable  produce  of  the  country 
surpasses  that  of  animals.  Indeed  animals  may  Justiy  be  considered  mere  machines  for  converting  our 
inferior  hertwge  into  nutriment  of  a  diflbrent  description ;  grasses  and  roots  are  the  raw  materials, 
butcher's  meat  the  manuActured  commodity.** 


4860.  The  importaaee  qf  attendtmg  to  varieties  qf  cultivated  plants  has  been  ably  wanted  out  by 
"    —  '  scientific  botanist  and  an  experienced  practical  gardener.    *'  By  means  of 

_. Jie  produce  of  our  gardens  and  fields  are  not  only  increased  in  a  tenfold  degree 

but  the'quaiity  o?  the  produce  is  improved  in  a  still  greater  proportion.    In  them  we  perceive  tbe 
labour  and  assiduity  of  man  triumphing  over  the  sterility  of  unassisted  nature,  and  succeeding  In 


giving  birth  to  a  race  of  beings  calculated  to  supply  hU  wants  in  a  manner  that  origtaial  species  xm 
could  have  done  The  diflbrenoe  between  varieties  that  have  spnmg  from  tte  same  species  fits  th< 
for  diflbrent  purposes,  and  fljr  dilferent  soils,  situations,  amf  climatea  Soom,  by  reason  of  thdr 
r«>bust  natures,  are  winter  vegetables;  and  others,  by  belngwrly..  are  spring  v^setables;  whUe 
some  aro  in  perfection  in  sununer,  and  others  hi  autumn.  The  fttut  produced  bv  some  Is  fit  to 
eat  when  pulled  off  the  tree  ;  while  the  fruit  of  others  is  valuable  by  reason  of  ita  keeping  tUl  that 
season,  when  Nature  rests  to  recruit  her  strength.  Thus,  in  edible  plants  and  fliata,  we  are  suppUcd 
with  an  agreesUe  change  throughfmt  the  year,  ftx>m  a  diiference  In  varieties  that  have  sprung 
from  the  same  spcclcsL    In  che  earlier  ages  of  the  world,  no  idea  could  have  been  entertained  of  the 
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Mcellciic*  Mine  TartetlM  baTeattatoed  orer  their  orlgliialiL  IVho^  upon  vtowing  the  wild  cafabig*  that 
grows  along  our  sea-^XMst,  would  ever  Imagine  that  cauliflower  or  broccoli  would  have  been  produced  bsr 
the  game  ?  Or  who  would  expect  the  well-formed  imple  of  a  pound's  weight  from  the  veijuice  plant  In 
our  hedge*?  Many  inetancet  might  be  noticed  of  original  tpedea  that  are  fcarcely  lit  to  be  eaten  by  the 
beaiU  of  the  field,  the  rarietiea  of  which  aAbrd  a  nutrltlooB  and  wholeaome  food  for  man.  Upon  cobk 
paring  the  original  Tariety  of  the  DmCiciu  Carbta,  the  i*attiniu»  laAva,  and  lome  othen  indigenout  to  our 
climate,  with  their  Tarieuei  produced  by  culture,  we  are  itruck  with  their  great  inftricvity,  and  cannot 
help  reflecting  on  the  haplcM  condition  of  that  hungry  savage  who  flnt  taught  ui  thdr  uie ;  for  nothiqg 
•hoft  of  the  greatest  privation  could  ever  have  led  to  that  ^Bioovery.  Indeed,  nothing  if  more  obvioua, 
upon  comparing  original  •pedes  with  their  varieties  produced  by  culture,  than  that  we,  by  means  of  the 
latter,  ei^oy  a  vegetable  food  far  preforable  to  that  of  our  ftrefktbers:  a  circumstance  from  which  it  may 
be  inferred  that  posterity  is  destined  to  enjoy  a  better  than  that  which  we  do  now.    For  although  it  it 


reasonable  to  belteve  that  there  exists  a  degne  of  exceDence  attainable  by  varieties  over  the  species 
whence  they  have  spnmg,  yet  ss  that  degree  Is  unknown,  and  as  it  is  probablT  beyond  the  power  of  man, 
of  cultivation,  or  of  time,  to  determine  the  same,  we  are  lustifled  In  regardingU  as  progressive^  and  in  cod. 


sldering  the  production  of  «  good  variety  as  the  dgn  or  harliinger  of  a  better. 

4861.  TTkepoiper  of  distbiguiMkiHg  varieties,  and  of  forming  some  Idea  of  thrir  worth  at  sight.  Is  an 
attainment  much  to  be  desired,  because  valu^>le  varieties  may  sometimes  appear  to  those  who  have  it 
not  in  their  power  to  prove  them  by  trial ;  and  if  they  have,  the  probaUUtr  is,  that  the  means  to  be  em. 
ploved  require  more  care,  time,  and  attention  than  they  are  disposed  to  twstow  on  plants  the  merits  of 
which  are  doubtfril :  whereas,  were  such  persons  cniable  of  forming  an  estimate  of  the  worth  of  varieties 

from  their  a ~ '*■ *"  "*■ j^^^^l  .. ._-  „.. ^,.^m 

found  to  ind 

allowed;  ye^ , ,  ._, ,  _„ 

Tarietlcs  being  oftentimes  valuable,  though  not  cons^cuously  so.  Let  us  suppose,  for  Instance,  that  In  a 
fleld  of  wheat  there  exists  a  plant,  a  new  variety,  having  two  more  fertile  Joints  In  Ks  s^ke,  and  equal  to 
the  surrounding  wheat  in  every  other  respect :  a  man  accustomed  to  make  the  most  minute  observations, 
would  scarcely  observe  such  a  variety,  unless  otherwise  distinguished  br  some  peculiar  badge ;  nor  would 
any  but  a  person  versed  in  plants  know  that  It  was  of  superior  value  if  placed  belbie  him.  How  many 
varieties  answering  this  description  may  have  existed  and  escaped  observation,  which,  bad  they  been 
observed,  and  carefUlly  treated,  would  have  proved  an  invaluable  acquisition  to  the  community  1  The 
number  of  fertile  Joints  in  the  spike  of  the  wheat  generally  cultivated,  varies  from  eighteen  to  twenty, 
two;  and  the  inhabitants  of  Great  Britain  and  Ireland  amount  to  nearly  the  same  number  of  millions : 


J  culture,  aflbrd  a  supply  of  bread  to  at  least  two  millions  of  souls,  without  even  another  acre  being 
ht  into  cultivation,  or  one  additional  drop  of  sweat  from  the  brow  of  the  husbandman. 
I  7%e  same  parietirs  are  not  repeateMy  produced  fly  cuUtsre  ;  if  they  were,  there  would  not  exist  that 
necessity  for  strict  observation  and  skill  on  the  part  of  observers ;  because,  if  a  variety  were  lost  or 
destroved,  we  might  lo<A  forward  to  its  re-appearance :  or  did  we  possess  the  power  of  producing  varieties, 
and  of  producing  them  late  or  early,  tall  or  dwarf,  sweet  or  sour,  or  Just  as  we  might  wish  to  have  them, 
then  niif  ht  we  plead  an  excuse  for  inattention.  But  experience  shows,  that  when  a  variety  Is  lost.  It  Is 
for  ever  lost ;  and  the  slightest  reflection  cannot  fail  of  convincing  us,  toat  our  newer  of  producing  them 
is  most  limited.  Indeed,  our  knowledge  onlv  enables  us  to  produce  those  or  the  Intermediate  kin  " 
while  varieties  that  confer  extension  or  excellence  are  as  likely  to  be  produced  from  the  seed  sown  a 


onlv  enables  us  to  produce  those  of  the  Intermediate  kind  t 

xcellence  are  as  likely  to  be  produced  from  the  seed  sown  and 

treated  by  the  humble  labourer  as  ttam  that  sown  and  treated  by  the  ablest  horticulturist,  the  most 


skilAil  botanist,  or  most  prolound  philotopber  of  the  age.  From  these  remarks  it  Is  obvious,  that  the 
beneflts  maukmd  derive  from  the  varieties  produced  by  culture  are  numerous  and  important,  and 
that  the  discovery  of  those  of  merit  Is  an  object  highly  deserving  of  our  attcntloB,**  {Biskop*t  Causai 


The  varieties  qf  wheat  and  barley  in  general  adihaikm^  Mr.  Ooirle  observes,  aro  '*  not  no- 

merous:  but  were  a  part  of  that  attention  paid  to  the  production  of  new  and  Improved  varieties 
of  fleld-beans,  peas,  outs,  barley,  and  wheat,  which  is  now  almost  wasted  on  live  stock,  the  same  success 
might  follow,  and  varieties  of  each  of  these  usefol  species  of  grain  might  be  found  as  for  surpsssing  those 
now  in  cultivation  as  the  modern  breeds  of  horses  and  cattie  surpass  those  of  fonner  davs.  I'o  efltect 
this,  a  simple  process  onlv  Is  necessary.  When  any  two  varieties  are  Intended  to  be  used  In  *  crossing,* 
it  is  necessary  that  they  should  be  sown  at  such  periods  as  may  render  them  likely  to  flower  at  the  same 
time ;  and  we  would  recommend  that  such  plants  should  be  sown  or  tranqilanted  into  flower-pots,  par. 
ticularly  the  variety  to  be  used  as  ^e  female  breeder.  The  parts  of  fructification  of  all  the  Cere41ia  tribe 
are  composed  of  a  stigma,  or  fringed  substance,  which  crowns  the  embryo  grain  \  three  anthers  or  male 
parts,  which  have  either  a  purple  or  yellow  colour;  and  firm,  small,  round,  or  rather  longlsh  cylindrical 
knobs,  with  a  hollow  line  longitudinally  along  the  middle,  on  the  side  forthest  fttmi  the  filament  which 
supports  these  anthers.  Allowing  that  there  are  six  plants,  say  of  wheat,  in  a  pot  to  be  impresnated,  let 
the  varietv  possessing  the  greatest  proportion  of  desirable  qualities  be  selected  for  the  moA*,  from  a 
field  or  otherwise,  and,  btfore  the  anthers  appear  outside  the  glume,  let  the  chaiTbe  opened  by  a  slight 
touch  of  the  forefinger ;  cut  off  the  anthers  of  all  the  ears  grbwing  on  the  phinta  in  the  pot,  and  uien  take 
the  male  psrts  of  the  variety  wished  to  be  improved,  which  have  been  newly  out  of  the  chaff,  and,  before 
the  farina  is  all  dissipated,  touch  the  stigma  of  all  the  embryo  grains  whence  the  anthers  have  been 
previously  removed,  gently,  with  newiu  burst  aniheis,  till  the  stigma  is  partially  covered  with  the  dust  or 
pollen ;  keep  the  plants  at  a  distance  from  the  fields  where  grain  of  the  same  sort  Is  coming  in  the  flower, 
tUl  the  Jlowering  season  is  fairly  over,  then,  to  prevent  sparrows  or  other  birds  ftmn  picking  the 
Impregnated  grslns,  plunge  the  pots  to  the  brims  in  a  field  of  the  same  kind  of  grain.  Save  tvery 
seed,  and  sow  them  careftiOy  next  season  ;  if  the  process  has  been  properly  performed,  there  may  be 
many  varieties  even  fhnn  one  ear ;  the  best  should  be  marked,  and  the  produce  of  each  stalk  worthy  of 
notice  kqpt,  and  propagated  distinctly  by  itsef/:  If  all  the  farmers  In  a  district  were  to  submit  five  or  six 
•      I  only  t         "  ■        "  -    ■-  ---^    -' • — ^.-. ._._._„....._ 


plants  only  to  such  proceu,  we  might  soon  have  hundreds  of  new  varieties,  and  It  is  certainly  within 
the  limits  of  probability  to  expect  a  few  varieties  superior  to  any  now  In  cultivatioa*'  {Perth  Misctllany, 
vol  L  PL  17.) 

4864^  Grain,  seeds,  and  roots  intended  fbr  reproduction  are  not  reqwred  to  have  come  to  the  same 
degree  of  maturity  on  the  plant,  as  when  intended  for  meal  or  other  products  to  be  consumed  as  food. 
The  cause  of  thb  has  never  been  satisfactorily  explained ;  all  that  is  alleged  being  the  coniecture,  that 
the  cotyledons  of  the  seed  are  better  fitted  for  entering  the  vessels  of  the  minute  plant,  when  tbev  are  not  of 
such  a  fkrinaccous  nature,  as  when  these  cotyledons  are  more  mature  **  Thatj^rain  not  perftetlv  matured 
is  AiHy  qualified  for  seed,  is  evident  from  places  situated  near  rivers  or  lakes,  where  the  grain  in  some 
seasons  Is  subject  to  be  what  the  people  who  cultivate  such  situations  term  blasted  or  mUdewed.  This 
happens  in  autumn,  before  the  ^in  is  matured,  ind  Is  probably  caused  bjr  fop  or  damps  which  arise 


seasons  Is  subject  to  be  what  the  people  who  cultivate  such  situations  term  blasted  or  mOdewed.  This 
happens  in  autumn,  before  the  grain  is  matured,  ind  Is  probably  caused  by  foes  or  damps  which  arise 
from  the  water.  This  blast  discolours  the  straw,  and  renders  It  so  friable  that  It  wiU  hardly  bind  Itself; 
the  grain  never  receives  any  more  nourishment,  is  shrivelled  and  light,  and  soon  assumes  a  ripe  appearance, 
and  so  small  a  quantity  of  Ikrinaceous  matter  will  be  contained  in  the  grains,  that  a  sheafl  after  belngreaped, 
WiU  feel  as  Il^t  In  the  hand  as  if  it  had  been  prevloualy  threshed ;  and  yet,  for  as  bad  as  It  appears.  It  Is 
commonly  taken  for  seed,  and  never  foils  to  give  a  luxuriant  crop^  provMed  it  eaeepe  the  following 

SE  2 
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4865.  Of  the  plants  which  the  farmer  has  to  choose  for  stock,  the  chief  is  the  potato ; 
and  every  oue  knows. that  no  circumstances  in  the  soil,  climate,'  or  culture  will  compen- 
sate for  planting  a  bad  sort.  The  potato  requires  a  climate  rather  humid  than  otherwise, 
and  rather  moderate  and  equable  in  temperature  than  hot:  hence  the  best  crops  are 
found  in  Lancashire,  Dumfriesshire,  and  Ayrshire  in  Britain,  and  in  Ireland,  where  the 
climate  is  every  where  moist.  Excellently  flavoured  potatoes  are  also  grown  on  mossy 
lands  in  most  parts  of  the  country.  The  prudent  farmer  will  be  particularly  careful  in 
choosing  this  description  of  plant  stock,  and  also  in  changing  it  frequently,  so  as  to  en- 
sure prolificacy  and  flavour.  The  general  result  of  experience  is  decidedly  in  favour  of 
unripe  tubers  for  the  purpose  of  propagation.  A  number  of  important  papers  on  this 
subject  will  be  found  in  the  first  and  second  volumes  of  the  Gardeners  Magaxmet  all 
confirmatory  of  the  advantages  of  selecting  tubers  which  are  immature. 

Sect.  III.     Choice  of  Servants. 

4866.  On  the  moral  and  professional  character  of  his  servants  much  of  the  comfort  of 
the  farmer  depends ;  and  every  one  who  has  farmed  near  large  towns,  and  at  a  distance 
from  them,  knows  how  great  the  difference  is  in  every  description  of  labourers.  The 
servants  required  in  farmeries  are,  the  bailiff  or  head  ploughman,  common  ploughmen, 
shepherds,  labourers  of  all-work,  herdsmen,  and  women.  Sometimes  apprentices  and 
pupils  are  taken  ;  but  their  labour  is  not  often  to  be  much  depended  on. 

4867.  A  bailiff' is  required  only  in  the  largest  description  of  farms,  occupied  by  a  pro- 
fessional farmer ;  and  is  not  often  required  to  act  as  market-man.  In  general  young 
men  are  preferred,  who  look  forward  to  higher  situations,  as  gentlemen's  bailiffs  or  land 
stewards.  Most  farmers  require  only  a  head  ploughman,  who  works  the  best  pair  of 
horses,  and  takes  the  lead  of,  and  sets  the  example  to,  the  other  ploughmen  in  every 
description  of  work. 

4868.  Ploughmen  should,  if  possible,  be  yearly  servants,  and  reside  upon  the  farm ;  if 
married,  cottages  should  be  provided  for  them.  Weekly  or  occasional  ploughmen  are 
found  comparatively  unsteady ;  they  are  continually  wandering  from  one  master  to  an- 

'  other,  and  are  very  precarious  supports  of  a  tillage  farm  :  for  they  may  quit  their  service 
at  the  most  inconvenient  time,  unless  bribed  by  higher  wages ;  and  the  nurmer  may  thus 
lose  the  benefit  of  the  finest  part  of  the  season.  Where  ploughmen  and  day  labourers, 
however,  are  mimried,  thej  are  more  to  be  depended  upon  than  unmarried  domestic 
servants,  more  especially  when  the  labourer  has  a  family,  which  ties  himdovm  to  regular 
industry. 

4869.  The  mode  of  hiring  servants  at  what  are  called  public  statutes,  so  general  in 
many  parts  of  Enghmd,  is  justly  reprobated  as  having  a  tendency  to  vitiate  their  minds, 
enabling  them  to  get  places  without  reference  to  character,  exposing  good  servants  to  be 
Gomipted  by  tlie  bad,  promoting  dissipation,  and  causing  a  cessation  of  country  business 
for  some  days,  and  an  awkwardness  in  it  for  some  time  afterwards.  When  hiring  ser- 
vants, it  would  be  extremely  important,  if  possible,  to  get  rid  of  any  injurious  perquitttes* 
which  are  ofVen  prejudicial  to  the  interests  of  the  mast^,  without  being  of  any  advantage 
to  the  servant.  For  instance,  in  Yorkshire  and  in  other  districts  it  is  a  custom  to  give 
farm  servants  liquor  both  morning  and  evening,  whatever  is  the  nature  and  urgency  of 
the  work.  Nothing  can  be  more  absurd  than  permitting  a  ploughman  to  stop  for  half 
an  hour  in  a  winter  day  to  drink  ale,  while  his  horses  are  neglected  and  shivering  with 
cold. 

4870.  T/ie  following  plan  ofmahUahmig  the  hinds  or  ploughmen  in  the  best  ctdtivated 
districts  in  Scotland,  is  founa  by  experience  to  be  greatly  superior  to  any  other  mode 
hitherto  adopted. 

4871.  Proper  houses  are  built  for  the  form  tervants  contiguous  to  every  fkrmttead.    This  gives  them  an 
opportunity  of  settling  in  life,  and  greatly  tenda  to  promote  Uieir  future  welfkre.    Thus  alao  the  fkmier 
has  hii  people  at  all  times  within  reach  for  carrying  on  his  businen. 
487S.  The/dtrm  servants,  when  married,  receive  the  greater  part  of  their  wages  in  the  produce  of  the 
-,._,-,„_. . -^ofthecc  •      ••*    ■  ^       ■ 


soil,  which  gives  them  an  interest  in  the  prosperity  of  the  concern  in  which  they  are  employed,  and  in  a 
manner  obliges  them  to  eat  and  drink  comfortably ;  while  young  men  often  starve  themselves  in  order  to 
save  money  for  drinking  or  clothes,  in  either  of  which  cases  they  are  deficient  in  the  requisite  animal 
strength.  At  least  under  this  mode  of  payment  they  are  certain  of  being  supplied  with  the  necessaries  of 
life,  and  a  rise  of  prices  does  not  aflbct  them ;  whereas,  whm  th«r  wages  are  paid  in  money,  they  are 
exposed  to  nuiny  temptations  of  spending  it  which  their  drcumsCances  can  iU  affbrd,  and  during  a  nse  of 

E rices  they  are  sometimes  reduced  to  considerable  difficulties.  From  the  adoption  of  aa  opposite  system, 
abits  of  sobrietv  and  economy,  so  conspicuous  among  the  farm  servants  of  Scotland,  and  the  advantages 
of  which  cannot  be  too  highly  appreciated,  have  arisen  and  still  prevail  in  these  districts. 

4873.  A  most  important  branch  of  this  system  Is,  that  almost  enery  married  man  has  a  cow  of  a  mode- 
rate  sue  kept  for  him  by  the  former  all  the  year  round.  This  is  a  boon  of  great  utility  to  his  fomily.  The 
prospect  of  enjoying  this  advantage  has  an  excellent  efibct  upon  the  morals  of  youns  unmarried  servaiita, 
who  in  general  make  it  a  point  to  lay  up  as  much  of  their  yearly  wages  as  will  enatuie  them  to  purchase  a 
cow  ana  furniture  for  a  house  when  thev  enter  into  the  married  state.  These  savings,  ondcr  dinereDt  cir- 
cumstances,  would  most  i»-obably  have  been  spent  in  dissipation. 

487«.  They  have  also  several  other  perquisites,  as  a  piece  of  ground  for  potatoes  and  flax  (about  one- 
eighth  part  of  an  acre  for  each) ;  litwrty  to  keep  a  pig,  half  a  dosen  hens,  and  bees ;  their  ftiel  is  carried 
home  to  them ;  they  receive  a  small*  allowance  in  money  per  journey  when  sent  from  home  with  com,  or 
for  coals  or  lime ;  and  daring  the  harvevt  they  are  maintained  by  tne  farmer,  that  they  may  be  always  at 
hand. 
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4875.  There  are  nowhere  to  be  met  wfth  more  ae/ive,  reipectablet  and  oonacienthm  seri/anls  than  thou 
who  are  kept  accordk»g  to  this  system.  There  it  hardly  an  instance  of  their  soliciting  relief  iVom  the 
publia  They  rear  numerous  faioiUes,  who  are  trained  to  industry  and  knowledge  in  the  opcraUons  of 
agriculture,  and  whoM  assittance  in  weeding  the  crops,  &c.  is  of  consideratde  service  to  the  fanner. 
'Iliey  becone  attached  to  the  farm,  take  an  interest  in  iu  prosperity,  and  seldom  think  of  removing  from 
it  Under  this  system  ever/  great  farm  is  a  species  of  little  colony,  of  which  the  farmer  is  the  resident 
gorernor.  Nor,  on  the  whole,  can  there  be  a  more  gratifying  spectacle  than  to  see  a  large  estate  under  the 
direction  of  an  intelligent  landlord,  or  of  an  agent  competent  to  the  task  of  managing  it  to  advantage ; 
where  the  farms  are  of  a  proper  sise ;  where  thev  are  occupied  by  industrious  and  skiUUl  tenants,  anxious 
p>  promote,  in  consequence  of  the  leases  they  enjoy,  the  improvement  of  the  land  in  their  possession ;  and 
where  the  cultivation  is  carried  on  by  a  number  of  married  aervants  enjoying  a  Air  competence  and  rear. 
ing  large  families,  sufficient  not  only  to  replace  themselves,  but  also,  from  their  surplus  population,  to 
supply  the  demand  and  even  the  waste  of  the  other  industrious  classes  of  the  community.  Such  a  system, 
there  is  reason  to  believe,  is  brought  to  a  higher  degree  of  perfection  and  carried  to  a  greater  extent  in 
the  more  improved  districts  of  Scotland  than  perbapa  in  any  other  country  iu  Europe.  {Code,  ^c.) 

4876.  A  ihepkerd  is  of  course  only  requisite  on  sheep  farms ;  and  no  description  of 
farm  servant  is  required  to  be  so  steady  and  attentive.  At  the  lambing  season  much  of 
the  farmer's  property  is  in  his  hands,  and  depends  on  his  unwearied  exertions  early  and 
late.     Such  servants  should  be  well  paid  and  comfortably  treated. 

4877.  The  labourers  required  on  a  farm  are  few ;  in  general,  one  for  field  operations, 
as  hedge  and  ditch  work,  roads,  the  garden,  cleaning  out  furrows,  &c. ;  and  another  for 
attending  to  the  cattle,  pigs,  and  straw-yard,  killing  sheep  and  pigs  when  required,  &c. 
will  be  sufficient.  Both  will  assist  in  harvest,  hay-time,  threshing,  filling  dung,  &c. 
These  men  are  much  better  servants  when  married  and  hired  by  the  year,  than  when 
accidental  day  labourers. 

4878.  The  female  servants  required  in  a  farmery  are  casual,  as  haymakers,  turnip 
hoers,  &c. ;  or  yearly,  as  house,  dairy,  and  poultry  maids.  Much  depends  on  the  steadi- 
ness of  the  first  class ;  and  it  is  in  general  better  to  select  them  from  the  families  of  the 
married  servants,  by  which  means  their  conduct  and  conversation  is  observable  by  their 
parents  and  relations.  A  skilful  dairy-maid  is  a  most  valuable  servant,  and  it  is  well 
when  the  cattle-keeper  is  her  husband ;  both  may  live  in  the  farmer's  house  (provided 
they  have  no  children  j,  and  the  man  may  act  as  groom  to  the  master's  horse  and  chaise, 
and  assist  in  brewing,  butchery,  &c.  In  the  cheese  districts,  men  often  milk  the  cows, 
and  manage  the  whole  process  of  the  dairy ;  but  females  are  surely  much  better  calcu- 
lated for  a  business  of  so  domestic  a  nature,  and  where  so  much  depends  on  cleanliness. 

4879.  Farmer's  apprentices  are  not  common,  but  parish  boys  are  so  disposed  of  in 
some  parts  of  the  west  of  England,  and  might  be  so  generally.  They  are  said  to  make 
the  best  and  steadiest  servants ;  and  indeed  the  remaining  in  one  situation,  and  under 
one  good  master  for  a  fixed  period,  say  not  less  than  itaee  years,  must  have  a  great 
tendency  to  fix  the  character  and  morals  of  youth  in  every  line  or  condition  of  life. 

4880.  Appr  entices  intended  Jtir  farmers  are  generally  youngmen  who  have  received  a  tolerable  education 
beforehand,  and  have  attained  to  manhood  or  nearly  so.  These  pay  a  premium,  and  are  regularly  in. 
stnicted  in  the  operations  of  farming.  We  have  ahready  alluded  to  the  example  of  Walker,  who  considers 
such  apprentices,  notwithstanding  the  care  required  to  inftruct  them,  rather  useAil  than  otherwise. 
{Hmb.  qf  Scot,  vol  IL  pi  t06.) 

488 1 .  To  train  ploughmen  to  habits  of  actimty  and  diHgenee  is  of  great  importance.  In 
some  districts  they  are  proverbial  for  the  slowness  of  their  step,  which  they  teach  their 
horses ;  whereas  these  animals,  if  accustomed  to  it,  would  move  with  as  much  ease  to 
themselves  in  a  quick  as  in  a  slow  pace.  Hence  their  ploughs  seldom  go  above  two 
miles  in  an  hour,  and  sometimes  even  less ;  whereas,  where  the  soil  is  light  and  sandy, 
they  might  go  at  the  rate  of  three  miles  and  a  half.  Farmers  are  greater  sufferers  than 
they  imagine  by  this  habitual  indolence  of  their  workmen,  which  extends  from  the  plough 
to  all  their  other  employments,  for  it  makes  a  very  important  difference  in  the  expense  of 
labour.  (Code.) 


Chap.  IV. 

GencnU  Management  of  a  Farm. 

488S.  The  importance  of  an  orderly  systematic  mode  of  managing  every  concern  is  suf- 
ficiently obvious.  The  points  which  chiefly  demand  a  farmer's  attention  are  the  accounts 
of  money  transactions,  the  management  of  servants,  and  the  regulation  of  labours. 

Sect.  I.  Keeping  Accounts* 
4883.  It  is  a  maxim  of  the  Dutch,  that  "  no  one  is  ever  mined  who  keeps  good  oc- 
counls,**  which  are  said  in  The  Code  of  Agricidture  to  be  not  so  common  among  farmers 
as  they  ought  to  be ;  persons  employed  in  other  professions  being  generally  much  more 
attentive  and  correct.  Among  gentlemen  farmers  there  is  often  a  systematic  regularity 
in  all  their  proceedings,  and  their  pages  of  debtor  and  creditor,  of  expense  and  profit,  are 
as  strictly  kept  as  those  of  any  banking-house  in  the  metropolis.  But  with  the  gene- 
rality of  fanners  the  case  is  widely  different.     It  rarely  happens  that  books  are  kept  by 
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them  la  a  minute  and  regular  manner ;  and  the  aooounta  of  a  farmer,  occupying  even  a 
large  estate,  and  consequently  employing  a  great  capital,  are  seldom  deemed  of  sufficient 
importance  to  merit  a  share  of  attention  equal  to  that  botowed  by  a  tradesman  on  a  con- 
cern of  not  one-twentieth  part  of  the  yalue.  There  is  certainly  some  difficulty  in  keeping 
accurate  accounts  respecting  the  profit  and  loss  of  so  uncertain  and  complicated  a  busi- 
ness as  the  one  carried  on  by  the  farmer,  which  depends  so  much  on  the  weather,  the 
state  ot  the  markets,  and  other  circumstances  not  under  his  control ;  but  the  great  bulk 
of  fanning  transactions  is  settled  at  the  moment ;  that  is  to  say,  the  article  is  delivered 
and  the  money  instantly  paid ;  so  that  little  more  is  necessary  than  to  record  these 
properly.  In  regard  to  the  expenses  laid  out  on  the  farm,  an  accurate  account  of  them 
is  perfectly  practicable,  and  ought  to  be  regularly  attended  to  by  every  prudent  and  in- 
dustrious occupier. 

4884.  To  record  peeumktry  tramacUoiu  to  not  the  only  object  to  be  attended  to  in  the  accounts  of  a 
fanner.  It  to  ncceiiary  to  have  an  annual  account  of  the  live  stock,  and  of  their  value  at  the  time ;  of  the 
quantity  of  hay  unconsumed :  of  the  grain  in  atore  or  in  the  i tack.yard ;  and  of  the  implementa  and  other 
articles  in  which  the  capital  to  invested.  An  account,  detailing  the  expense  and  return  of  each  field, 
according  to  its  productive  contents,  is  likewise  wanted,  without  which  it  to  impossible  to  calcutote  the 
advantage  of  diflbrent  rotations,  the  most  beneficial  mode  of  managing  the  fann,  or  the  inmrovements  of 
which  it  to  suscepfiblcL  Besides  the  obvious  advantages  of  enabling  a  man  to  understand  his  own  aflkirs, 
and  to  av<M  being  cheated,  it  has  a  moral  eflkct  upon  the  fkrmer  of  the  greatest  consequence,  however 
small  bto  dealings  may  be.    Experience  shows  that  men  situated  like  small  farmers  (who  are  their  own 


masters,  and  yet  have  v( 
procrastinatton,  and  ii  ' 


i  werj  little  capital  to  manage  or  lose,)  are  very  apt  to  contract  habits  of  irregularity, 

indolence.    Tney  persuade  themselves  that  a  thing  may  be  as  well  done  to-morrow 

'"    thing  to  not  done  till  it  to  too  late,  and  then  baftily  and  imperfectly. 


M  to-day,  and  the  result  is,  that  the  thing  to  not  done  till  it  to  too  late,  and  then  baftily  and  imperfectly. 
Now  nothing  can  be  conceived  better  adapted  to  check  thto  di^osltion  than  a  determination  to  keep  re- 
oular  accounts.  The  very  consdousoess  that  a  man  has  to  make  entries  in  his  books  of  eveiy  thing  that 
he  does,  keeps  hto  attention  alive  to  what  ho  to  to  do ;  and  the  act  of  making  those  entries  to  the  best 


oossible  training  to  produce  active  and  pains-taking  li 

4885.  Trotters  method  of  farm  booAJkeeping.  A  very  original,  concise,  and  accurate  mode  of  keeping 
liurm  accounts  has  been  invented  t^  Alexander  Trotter,  Eiq.  of  Dreghorn.  Though  the  merits  of  this 
mode  seem  to  be  acknowledged  by  all  who  understand  it,  yet  they  do  not  appear  to  be  of  that  nature  to 
bring  it  into  general  use.  'Ais,  however,  may  depend  putty,  or  even  wholly,  on  the  ignorance  or  prqu. 
dices  of  those  for  whom  It  to  intended,  and  on  the  unflniess  of  fkrm  managers  for  such  regular  and  mul. 


tipUed  entries  of  all  their  transactions  as  this  system  requires, 
not  attracted  mora  nodee  from  scientific  farmers.    We  would 


We  regret  that  Mr.  Trotter's  method  haa 
*  to  them  hto  **  Method  of  Farm 


Book-keeping,  &a  exemplified  by  the  Forms  and  Accounts  actually  practised  by  the  Author  In  the  ma. 
nagemenl  of  his  Farm  at  Cdinton,  near  Edinburgh.  Edin.  8va  1885.'*  The  oooks  and  forms  of  Mr. 
?>otter*s  Method  mav  be  got  by  applying  at  Measn.  Kirtons*,  stationers,  Na  1.  Portland^treet,  London ; 
or  at  Mr.  Abraham  Thonuon's,  bookbinder,  Old  Ftohmarket,  Edinburgh. 

488&  The  accounts  qf  gentlemen  farmers,  ot  of  the  bailifik  they  employ,  it  is  said  in  The  Code,  cannot  be 
too  minute  j  but  in  regard  to  rent-paying  fkrmers  the  great  ot^ccti  are  to  have  them  short  and  distinct 
"     -•^•-  1^  Journal  for  business  transactimis,  such  as  purchases,  sales,  agreements,  hiringa,  and 


For  thto  purpose 
r  real  01 


1  or  prospective  arrangements,  a  cash.book  and  a  ledger  will,  in  our  opii 
the  aid  of  memorandum  books.    But  ibr  greater  accuracy,  or  rather  for  more  curious  formera,  the 
lowinjr  modeto  are  given  in  The  Code  qf  Agrkmlture,    The  gentleman  fiumer  and  bailifT  wiU  find  varl 


descriptions  of  "  Farmer's  account  books^ 
FlBrmer*$  Arcommt  Book, 


amopg  the  booksellera 


ion,  be  sufficient,  with 
the  foL 

various 

One  in  very  general  use  to  Hardimg't 
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4896.  Thetefimu  may  be  useful,  by  directing  the  attention  of  farmers  to  the  parti- 
culars of  which  they  should  keep  an  accurate  record ;  but  as  to  any  particular  system 
of  accounts  applicable  to  farmers  a  good  deal  of  delusion  seems  to  prevaJl,  as  if  the 
established  naodes  in  general  use  among  mercantile  men  would  not  answer.  In 
fact,  there  is  no  correct  mode  of  keeping  accounts  but  by  the  principles  of  double  entry. 

4897.  Tke  account  hooks  far  a  common  fcamer  may  be,  a  cash-book  for  all  receipts  and 
payments,  specifying  each  ;  a  ledger  for  accounts  with  dealers  and  tradesmen ;  and  a  stock 
book  for  taking,  once  a  year,  an  inventory  and  valuation  of  stock,  crop,  manures,  tillages, 
and  every  thing  that  a  tenant  could  dispose  of  or  be  paid  for  on  quitting  his  farm. 
Farming  may  be  carried  on  with  the  greatest  accuracy  and  safety,  as  to  money  matters, 
by  means  of  the  above  books,  and  a  few  pocket  memorandum  books  for  labourers*  time, 
jobs,  &C.  With  the  exception  of  a  time-book,  such  as  we  have  before  described  (3S8S),  we 
should  never  require  more,  even  from  a  proprietor's  bailifT;  many  of  whom  the  nine 
forms  just  given  (4887)  would  only  puxzle,  and  some  we  have  known  them  lead  to  the 
greatest  errors  and  confusion.     Munro*8   Guide  to  Farm  Book-keeping  (Edin.  12mo. 

1821)  may  be  recommended  to  the  practical  farmer;  but  no  fonn  of  books,  or  mode 
of  procedure  will  enable  a  farmer  to  know  whether  he  is  losing  or  gaining  but  that  of 
taking  stock. 

4898.  A  firm  for  a  cattle  stock  account  has  been  recommended  by  Sir  Patrick  Murray, 
of  which  it  may  be  useful  to  present  a  specimen.  This  form.  Sir  Patrick  observes,  has 
been  kept  at  his  estate  of  Ochtertyre,  in  Perthshire,  for  twenty-two  years,  and  found  per- 
fectly adapted  to  the  purpose  in  view ;  being  sufficiently  simple  in  form  to  be  under- 
stood by  every  farm  manager,  and  sufficiently  comprehensive  in  particulars  to  enibrace 
all  the  requisite  details,  l^ey  may  be  either  made  up  quarterly,  half-yearly,  or  yetrly. 
Sir  Patrick  adopts  the  half-yearly  mode. 
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Sbct.  II.     Management  of  Servants* 

4900.  In  firmer  tmes,  farm  senrants  lired  at  the  tame  table  with  their  masten,  and 
that  is  fltill  the  practice  in  those  districts  where  the  fimms  are  smalL  On  rooderate-sised, 
and  on  large  farms,  they  are  usually  sent  to  a  separate  table ;  but  of  late  a  custom  has  been 
introduced  of  putting  them  on  bosird-wages.  This  is  a  most  pernicious  practice ;  which 
often  leads  them  to  the  ale-house,  corrupts  their  morals,  and  iigures  their  health.  It  is  a 
better  plan,  with  a  new  of  lessening  trouble,  to  board  them  with  the  bailiff;  but  it  is  sdll 
more  desirable  for  the  farmer  to  have  them  under  his  own  eye,  that  he  may  attend  to 
their  moral  conduct.  He  will  find  much  more  useful  assistance  from  the  decent  and 
the  orderly  than  from  the  idle  and  the  profligate. 

4901.  TAe  beet  mode  of  managing  yearly  married  eervants,  whether  ploughmen  or 
labourers,  we  conceive  to  be  that  ah-eady  referred  to  (4870)  as  practised  in  NorthumberUnd, 
and  other  northern  counties.  Mardud  (Review  of  Bailey* e  Northumberland)  calls  it  a 
remain  of  feudal  times;  but  certainly,  if  it  be  so,  it  appears  one  of  those  remains  which 
should  be  carefully  preserved.  We  may  challenge  the  empire  to  produce  servants  and 
farm  operations  equal  to  those  where  this  system  is  adopted.  The  great  excellence  of  the 
system  consists  on  its  being  founded  in  the  ccHufort  of  the  servant. 

4902.  The  permanent  labourert  on  a  farm  ought  to  be  treated  in  the  same  manner  as 
the  ploughmen ;  and  indeed  it  is  much  to  be  wished,  for  the  sake  both  of  humanity  and 
morality,  that  all  married  labourers,  who  live  in  the  country,  should  have  gardens  attached 
to  their  cottages,  if  not  a  cow  kept,  and  a  pig  and  fowls,  in  the  manner  of  the  Scottish 
ploughmen.  Some  valuable  observations  on  this  subject  will  be  found  in  7Ae  Stubandry 
of  Scotland. 

4903.  Temporary  labourers,  or  such  as  are  engaged  for  hay-making,  reining,  tumlp- 
boeing,  &c.  are  for  the  most  part  beyond  the  control  of  the  fiumer,  as  to  their  living  and 
lodging.  It  is  a  good  practice,  however,  where  hay-making  and  reaping  are  performed 
by  the  day,  to  feed  the  opemtora,  and  to  lodge  on  the  premises  such  o£  £em  as  have  not 
homes  in  the  neighbourhood ;  providing  them  with  a  diy  loft  and  warm  blankets.  Piece 
or  job-work,  however,  is  now  becoming  so  very  general,  in  all  farm  operations  performed 
by  occasional  labourers,  tliat  attention  to  these  particulars  becomes  unnecessary,  and  the 
farmer's  chief  business  is  to  sec  that  the  work  be  properly  done. 

4904.  A  day^e  work  of  a  country  labourer,  is  ten  hours  during  the  spring,  summer, 
and  autumn  quarters.  Farmers,  however,  are  not  at  all  uniform  in  their  hours  of 
working  during  these  periods.  Some  begin  at  five  o'clock,  rest  three  hours  at  mid- 
day, during  the  more  violent  heat  of  the  sun,  and  fill  up  their  day's  work  by  beginning 
again  at  one  o'clock,  and  ending  at  six  in  the  evening.  Others  begin,  at  six,  and  end 
at  six,  allowing  lialf  an  hour  at  breakfast,  and  an  hour  at  dinner.  But  although  these 
are  the  ordinary  hours^  both  for  servants  and  labouren,  during  the  more  busy  sea^ 
sons  of  the  year,  yet  neither  of  them  will  scruple  to  work  either  sooner  or  later,  when 
occasion  requires.  In  regard  to  the  winter  months,  the  hours  of  labour  are  from  the 
dawn  of  morning,  as  long  as  it  is  light,  with  the  allowance  of  about  half  an  hour  at  mid- 
day for  dinner. 

4905.  I%at  the  rate  if  labour  must  in  a  great  measure  depend  upon  the  price  of  grain, 
is  a  general  principle.  In  England,  the  value  of  a  peck  of  wheat,  and  in  Scotland  of  a 
peck  of  oatmeal  (being  the  principal  articles  of  subsistence  of  the  lower  orders  of  the 
people  in  the  two  countries),  were  long  accounted  an  equivalent  to  the  daily  pay  of  a 
labourer.  In  both  countries,  however,  the  price  of  potatoes  has,  of  late  years,  had  a 
considerable  infiuence  on  the  rate  of  labour ;  and  in  England,  the  effects  of  the  poor 
laws  have  tended  to  keep  down  that  rate  below  the  incrused  price  of  provisions,  and 
thus  have  deranged  the  natural  progress  of  things.  It  has  been  ascertained,  that  a 
man,  his  wife,  and  from  two  to  three  children,  S  wheat  is  their  habitual  food,  will 
require  ten  gallons  weekly.  When  they  live  on  bread,  hard-working  people  ought  to 
have  the  best  kind,  as  that  will  furnish  the  most  nutrition.  How,  then,  could  a 
labourer  and  his  family  exist  upon  wages  of  tnm  6t,  to  9j.  per  week,  when  wheat  is 
from  8«.  to  10s.  or  13<.  per  bushel?  The  difference  is  compensated  by  the  poor-rates, 
a  most  exceptionable  mode  of  making  up  the  deficiency ;  for  labour  would  otherwise 
have  found  its  own  level,  and  the  labourer  WQuld  have  obtained  the  price  of  a  bushel  and 
a  half  of  wheat  weekly. 

4S0&  /»  Six</aiMf,  the  rate  of  IjOxwr  hsi  immaaed  bejoDd  tbe  prios  of  pror  Prior  to  17B8.  the 

average  price  of  a  peck  of  oatmeal  wai  U.  Id.,  and  the  averaae  price  of  a  day'k  labour  in  rammer  It.  i|A, 
which  nearlT  corresponded  with  the  principle  above  stated :  but  the  average  piioe  of  a  peck  of  oatmeal 
in  1810  wai  it.  3%d.,  whibt  the  average  price  of  a  day's  labour  was  U.  IMdL :  which  shows,  in  a  most  satis, 
factory  manner,  the  very  great  improvement  that  nas  taken  place  in  the  mi  of  the  labouring  classes  in 
that  put  of  the  United  RTngdom.    {Gem.  Sep.  voL  ill.  pi  962.) 

4907.  The  fraetice  qf  giving  Ubom-ert  grain,  ^.ata  ckeap  rate  was  adopted  t»y  Oeorge  III.,  who  car. 
ried  on  &rming  operations  to  a  considerable  extent,  allowing  his  labourers  flour  at  a  fixed  prioe^  whatever 
wheat  might  sell  for.  This  benevolent  system  has  been  practised  by  several  gentlemen  flirmers,  some  of 
whom  have  allowed  biead,  and  others  a  daily  quantity  of  milk,  at  moderate  prioesi  The  same  system  is 
general  in  several  of  the  western  counties,  as  in  Dorset.  Devon,  and  ComwalL  where  the  labouieis  have 
a  standing  supply  of  bread.com ;  of  wheat  at  6s.  and  of  barley  at  Ss.  per  bush^    In  Mwe  of  the  mfaUaod 
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counties  the  day. wages  are  regulated  by  the  price  of  the  best  wheaten  bread :  thus  the  price  of  a  half, 
peek  loaf  forms  the  day.wages  for  out-of-door  farm  servants.  Of  late  years  this  rule  has  been  departed 
fh>m  in  favour  of  the  labourers :  thus,  when  bread  is  at  Is.  SdL  the  half-peck,  then  wages  are  Is.  IQtLi  and 
when  at  2f.,  the  wages  are  2*.  4d. 

4908.  Most  descriptions  of  country  labour,  performed  without  the  aid  of  horses,  may 
be  let  by  the  job.  Farey,  in  his  excellent  Report  of  Derbyshire,  informs  us,  that  besides 
all  ordinary  labour,  the  late  John  Billingsley,  of  Ash  wick  Grove,  in  Somersetshire,  let 
his  ploughing,  harrowing,  rolling,  sowing,  turning  of  com  when  cut,  hay-making,  &c 
by  Uie  acre ;  from  which  he  found  great  advantages,  even  where  his  own  oxen  and  horses 
were  used  by  the  takers  of  tlie  work.  Whether  we  regard  despatch,  economy,  perfec- 
tion of  rural  works,  or  the  bettering  of  the  condition  of  the  labourers  therein,  nothing 
will  contribute  so  much  to  all  these  as  a  general  system  of  letting  works  at  fair  and 
truly  apportioned  prices,  according  to  the  degree  of  labour  and  skill  required  in  eadi 
kind  of  work.  Few  persons  have  doubted  that  despatch  and  economy  are  attainable  by 
this  method ;  but  those  who  have  indolently  or  improperly  gone  about  the  letting  of  their 
labour,  have  uniformly  complained  of  its  being  slovenly  done,  and  of  the  proneness  of 
the  men  to  cheat  when  so  employed.  Such  frauds  are  to  be  expected  in  idl  modes  of 
employment,  and  can  only  be  counteracted,  or  made  to  disappear,  by  competent 
knowledge  and  due  vigilance  in  the  employer,  or  his  agents  and  foremen,  who  ought 
to  study  and  understand  the  time  and  degree  of  exertion  and  skill,  as  well  as  tlie 
best  methods,  in  all  their  minutiie,  of  performing  the  various  works  they  have  to 
let.  At  first  sight  these  might  seem  to  be  very  difficult  and  unattainable  quiUifications 
in  farmers*  bailiffs  or  foremen,  but  it  is  nevertheless  certain,  that  a  proper  system  and 
perseverance  will  soon  overcome  these  difficulties.  One  of  the  first  requisites  is,  the 
keeping  of  accurate  and  methodical  day-accounts  of  all  men  employed;  and,  on  the 
measuring  up  and  calculating  of  every  j<^  of  work,  to  register  how  much  has  been  earned 
per  day,  and  never  to  attempt  abatement  of  the  amount,  should  this  even  greatly  exceed 
the  ordinary  day*s  pay  of  tlie  country ;  but  let  this  experience  gained  operate  in  fixing 
the  price  of  the  next  job  of  the  same  work,  in  order  to  lessen  the  earnings  by  degrees,  of 
fully  competent  and  industrious  men,  to  If  or  1 J  times  the  ordinary  wages  when  working 
by  the  day. 

4809.  Form  the  men  into  small  gangs,  according  to  their  abilities  and  Industry,  and  always  set  the  best 
gang  about  any  new  kind  of  work,  or  one  whose  prices  want  regulating :  encourage  these  by  liberal  prices 
at  first,  gradually  lowering  them ;  and  by  degrees  introduce  the  other  gangs  to  work  with  or  near 
them  at  the  same  kind  of  work.  On  the  discovery  of  any  material  slight  of  or  dccencions  in  the  work, 
at  the  time  oi  measuring  it,  more  than  their  proportionate  values  should  be  aeducted  for  them; 
and  a  separate  job  made  to  one  of  the  best  gangs  of  men,  for  completing  or  altering  it  r  by  which  means 
shame  is  made  to  operate,  with  loss  of  earnings,  in  fkvour  of  greater  skill,  attention,  and  honesty  in 
future.  When  the  necessity  occurs  of  employing  even  the  best  men  by  the  day,  let  the  periods  be  u 
short  as  possible,  and  the  prices  considerably  below  job  earnings ;  and  contrive,  by  the  oflbr  of  a  desirable 
Job  to  follow,  to  make  it  their  interest  and  wish  to  despatch  the  work  that  is  necessary  to  be  done  by  the 
day.  In  order  to  get  again  to  piecework.  The  men  being  thus  induced  to  studv  and  contrive  the 
readiest  and  best  metiiods  of  performing  every  part  of  their  labour,  and  of  expending  their  time,  the  work 
will  unquestionably  be  better  done  than  by  tne  thoughtless  drones  who  usually  work  by  the  day.  And 
that  these  are  the  true  methods  of  bettering  the  condition  of  the  labourers.  Malthus  has  itf)Iy  shown  in 
theory ;  and  all  those  who  have  adopted  and  persevered  in  them  have  seen  the  same  in  practice.  {Fare^^s 
Derbyshire,  vol  iU.  19S:) 

Sect.  III.     Arrangement  of  Farm  Labour. 

4910.  The  importance  of  order  and  system  we  have  already  insisted  on  (3370),  and  the 
subject  can  hardly  be  too  often  repeated.  To  conduct  an  extensive  farm  well  is  not  a 
matter  of  trivial  moment,  or  one  to  the  management  of  which  every  man  is  competent. 
Much  may  be  effected  by  capital,  skill,  and  industry ;  but  even  these  will  not  always 
ensure  success  without  judicious  arrangement.  With  it,  a  fiurm  furnishes  an  uninter- 
rupted succession  of  useful  labour  during  all  the  seasons  of  the  year ;  and  the  most  is 
made  that  circumstances  will  admit  of,  by  regularly  employing  the  labouring  persons  and 
cattle,  at  such  works  as  are  likely  to  be  the  most  profitable.  Under  such  a  system  it  is 
hardly  to  be  credited  how  little  time  is  lost,  either  of  the  men  or  horses,  in  tiie  course 
of  a  whole  year.  This  is  a  great  object ;  for  each  horse  may  be  estimated  at  three 
shillings  per  day,  and  each  man  at  two  shillings.  Every  day,  therefore,  in  which  a 
man  and  horse  are  unemployed  occa^ons  the  loss  of  at  least  five  shillings  to  the 
husbandman. 

491 1.  As  the  foundation  of  a  proper  arrangement,  it  is  necessary  to  have  a  plan  of  the 
farm,  or  at  least  a  list  of  the  fields  or  parcels  of  land  into  which  it  is  divided,  describing 
their  productive  extent,  the  quality  of  the  soil,  the  preceding  crops,  the  cultivation  given 
to  each,  and  the  species  and  quantity  of  manure  tliey  have  severally  received.  The 
future  treatment  of  each  field,  for  a  succession  of  years,  may  then  be  resolved  on  with  more 
probability  of  success.  With  the  assistance  of  such  a  statement,  every  autumn  an 
arrangement  of  crops  for  the  ensuing  year  ought  to  be  made  out ;  classing  the  fields  or 
pieces  of  land,  according  to  the  purposes  for  which  they  are  respectively  intended.  ^  Tlie 
number  of  acres  allotted  for  arable  land,  meadow,  or  pasture,  will  thus  be  ascertuned. 
It  will  not  then  be  difficult  to  discover  what  number  of  horses  and  labourers  will  be 
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Inquired  during  the  season  for  the  fields  in  culture^  nor  the  livestock  that  will  be  neces- 
sary for  the  pasture  land.  The  works  of  summer  and  harvest  will  likewise  be  foreseen, 
and  proper  hands  engaged  in  due  time  to  perform  them. 

4912.  A  farmer  fiiouXd  haxc  corutantb/  in  view  a  judicious  rotation  of  cropt,  according 
to  the  nature  and  quality  of  his  soil,  and  should  arrange  the  quantity  and  succession  of 
labour  accordingly.  Team  labour,  when  frost  and  bad  weather  do  not  intervene,  should 
be  arranged  for  some  months ;  and  hand  labour,  for  some  weeks,  according  to  the  season 
of  the  year.  "  A  general  memorandum  list  of  business  to  be  done,**  may  therefore  be 
useful,  that  nothing  may  escape  the  memory,  and  that  the  most  requisite  work  may  be 
brought  forward  first,  if  suitable  to  the  state  of  the  weather.  In  this  way  the  labour 
will  go  on  regularly,  and  without  confusion ;  while^  by  a  proper  attention,  either  a  dis- 
tribution of  labour,  or  an  occasional  consolidation  of  it,  may  be  applied  to  every  part  of 
the  farm. 

4913.  At  general  rulest  connected  with  the  arrangement,  and  the  successful  manage- 
ment of  a  farm,  the  following  are  particularly  to  be  recommended  :  — 

4914.  The  farmer  ottgkt  to  rite  early,  and  see  that  othen  do  sa  In  the  winter  leaaon  breakflut  should 
be  taken  by  candle-light,  for  by  this  means  an  hour  is  gained  which  many  fiurmers  Indolentlv  lose;  though 
six  hours  in  a  week  are  nearly  equal  to  the  working  part  of  a  winter  day.  This  is  a  material  object,  where 
a  number  of  servants  are  eaxgUxjkA.  It  is  also  particularly  necessary  for  flmners  to  insist  on  the  punctual 
performance  of  their  orders. 

^15,  T%etofiole  farm  Mkoui  „        ,       .  .  ,  . 

seen,  at  least  once  a  day,  either  by  ue  occupier,  or  by  some  intelligent  servant 


4915.  "Hte  tohoiefarm  tkould  be  rmitor^  intpectcd,  and  not  onlv  every  fleld  examined,  but  every  beast 

len,  at  least  once  a  day,  either  by  ue  occupier,  or  by  some  intelligent  servant 

491&  In  a  considerable  farm,  it  is  of  the  utmost  consequence  to  have  tervaeOt  tpedallg  ^tpropriated 


for  each  qf  tke  most  important  departrhentt  qf  laboari  for  there  is  often  a  great  loss  of  tlm^  where  per. 
sons  are  frequently  changing  their  employments.  Besides,  where  the  division  of  labour  Is  hntroduced, 
work  is  executed  not  only  more  expeditiously,  but  also  much  better,  in  consequence  of  the  same  hands 
being  constanHy  employed  in  one  particuhir  department  For  that  puipoae,  the  ploughmen  ought  never 
to  be  employed  In  manual  labour,  but  regularly  kept  at  work  with  their  hones,  when  the  weather  wUI 
admit  of  ft 

4817.  To  arrange  the  operation  qf  ploueMigt  according  to  the  soib  cultivated,  is  an  object  of  essential 
importance.  On  many  farms  there  are  fields  which  are  soon  rendered  unfit  to  be  ploughed,  either  by 
much  rain  or  by  severe  drought  In  such  cases,  the  prudent  fkrmer,  before  the  wet  season  commences, 
should  plough  such  hmd  as  in  the  greatest  dancer  of  being  injured  by  too  much  wet ;  and  befbre  the  dry 
period  of  the  year  sets  in.  he  should  till  such  land  as  in  the  greatest  danger  of  being  rendered  unfit  for 
ploughing  by  too  much  drought  The  season  between  seed.tlme  and  winter  may  be  well  occupied  in 
working  soils  intended  to  be  sown  with  beans,  oats,  barley,  and  other  spring  cropsi  On  Ikrms  where 
these  rules  are  attended  to  there  is  always  some  land  in  a  proper  condition  to  be  plougfaetL  or  to  be 
worked  by  the  improved  harrows  or  grubbers ;  and  there  is  never  any  necessity  either  for  delaying  the 
work,  orjperforming  it  improperly. 

491&  Every  meant  thoutd  he  thongkl  qf  to  dimMth  lahomrt  or  to  ktereatt  itt  power.  For  instance,  by 
proper  arrangement,  five  horses  may  do  as  much  labour  as  six  perform^  according  to  the  usual  mode  of 
employing  them.  One  horse  may  be  employed  in  carting  turnips  durmg  winter,  or  in  other  necessary 
farm.work  at  other  seasons,  without  the  necessity  of  reducing  the  number  of  ploughs.  When  driving 
dung  fVom  the  farm.yard,  three  carts  may  be  used,  one  always  filling  in  the  yard,  another  going  to  the 
field,  and  a  third  returning ;  the  leading  horse  of  the  empty  cart  ought  then  to  be  unyoked,  and  put  to 
the  Adl  one.  In  the  same  manner,  while  one  pair  of  horses  are  preparing  the  land  fbr  sowing  turnips, 
the  other  three  horses  may  be  employed  in  carrying  the  dung  to  the  land,  either  with  two  or  three  carts, 
as  the  situation  of  the  ground  may  happen  to  reauire  By  extending  the  same  management  to  other  flun 
operations,  a  considerable  saving  of  labour  m«T  be  effected. 

4919.  Preeioutly  to  engaging  in  a  «wr*,  whether  of  ordinary  practice,  or  of  intended  improvement 
the  beat  consideration  of  which  the  farmer  is  capable  ought  to  ne  given  to  it,  till  he  is  satisfied  that  it 
Is  advisable  for  him  to  attempt  it  When  begun,  he  ought  to  proceed  in  It  with  much  attention  and 
perseverance,  until  he  has  given  it  a  ftir  trial  It  is  a  main  ol^ect,  in  carrying  on  Improvements,  not  to 
attempt  too  much  at  onoe ;  and  never  to  begin  a  work  without  a  probability  of  Iwing  able  to  flnish  it  In 

4920.  By  the  adoption  of  these  rules,  every  farmer  will  be  master  of  his  time,  so  that  every 
thing  requ&ed  to  be  done  will  be  performed  at  the  proper  moment,  and  not  delayed 
till  the  season  and  opportunity  have  been  lost.  The  impediments  arising  from  bad  wea- 
ther, sick  servants,  or  the  occasional  and  necessary  absence  of  the  master,  will,  in  that 
case,  be  of  little  consequence,  nor  will  they  embarrass  the  operations  to  be  carried  on  ; 
and  the  occupier  will  not  be  prevented  from  attending  to  even  the  smallest  concerns  con- 
nected with  his  business,  on  the  aggpregate  of  which  his  prosperity  depends. 

Sect,  IV.     Domestic  Management  and  personal  Expenses. 

4921.  On  domestic  affairs  a  hint  may  suffice.  Young  farmers  banning  house- 
keeping, like  most  others  in  similar  circumstances,  are  apt  to  sink  too  great  a  proportion 
of  their  capital  in  furniture,  and  furnishing  riding-horses,  carriages,  &c. ;  and  some- 
times to  live  up  to,  or  even  beyond,  their  income.  We  do  not  mean  that  farmers  should 
not  live  as  well  as  other  men  of  the  same  property ;  but  merely  that  all  beginners  should 
live  within  tlieir  income.  Even  in  the  nuu-keting  expenses  care  ia  requisite ;  and  the 
prudent  farmer  will  do  well,  every  penny  or  sixpence  he  lays  out,  to  reckon  up  in  his 
mind  what  that  sum  per  day  would  amount  to  in  a  year.  The  amount  will  often 
astonish  him,  and  lead  to  economy  and,  where  practicable,  retrenchment.  Saving,  aa 
Franklin  has  inculcated,  is  the  only  certain  way  of  accumulating  money. 

4922.  In  regard  to  housekeeping,  it  is  observed  in  The  Code  qf  A^ricuUure,  that  the 
safest  plan  is,  not  to  suffer  it  to  exceed  a  certain  sum  for  bought  articles  weekly.  An 
annual  sum  should  be  allotted  for  clothing,  and  the  personal  expenses  of  the  farmer,  his 
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wife  and  children,  which  ought  not  to  be  exceeded.  The  whole  allotted  expense  should 
be  considerably  within  the  probable  receipts ;  and,  if  possible,  one  eighth  of  the  income 
annually  received  should  be  bud  up  for  contingencies,  or  expended  in  extm  improre- 
ments  on  the  farm. 


BOOK  VI. 

CULTUEK   OF   FABM   LAVDS. 


4933.  Tee  huanets  rf farming  consists  of  the  culture  of  vegetables,  and  the  treatment 
or  culture  of  animals  ;  in  practice  these  are  generally  carried  on  together,  but  may  be 
more  conveniently  treated  of  apart.  In  this  Book,  therefore,  we  confine  ourselves  to  the 
culture  of  vegetable,  and  shall  consider  in  succession  the  general  processes  of  culture ; 
the  culture  of  com  and  pube ;  of  roots  and  leaves ;  of  h^iMge  plants;  of  grasses;  and 
of  manufactorial  plants. 


Chap.  I. 

General  Procestes  common  to  Farm  Lands* 

4924.  Among  general  proceueh  those  which  merit  particular  notice  in  this  place  are, 
the  rotation  of  crops,  the  working  of  fallows,  and  the  management  of  manures.  The 
theory  of  these  processes  has  been  already  given  in  treating  of  soils  and  manures 
(Part  II.  Book  III.)  ;  and  it  therefore  only  remains  to  detail  their  application  to 
practice  under  different  dreumstances. 

Sect.  I.     SotaHon  of  Crops  tuUaHe  to  d^erent  Descriptions  of  Soils* 

4935.  The  proper  distribution  of  crops,  and  a  plan  fir  their  succession,  is  one  of  the  first 
subjects  to  whidi  a  farmer  newly  entored  on  a  farm  requires  to  direct  his  attention. 
The  kind  of  crops  to  be  raised  are  determined  in  a  great  measure  by  the  climate,  soil, 
and  demand,  and  the  quantity  of  each  by  the  value,  demand,  and  the  adjustment  of  fimn 
labour. 

4936.  In  the  at^ustment  offwrm  labour,  the  great  art  is  to  divide  it  as  equally  as  pos- 
sible throughout  the  year.  Thus  it  would  not  answer  in  any  situation  to  sow  exclusively 
autunm  crops,  as  wheat  or  rye ;  nor  only  spring  corns,  as  oats  or  barley ;  for  by  so  doing 
aU  the  labour  of  seed-time  would  come  on  at  once,  and  the  same  of  harvest  work,  while 
the  rest  of  the  year  there  would  be  littie  to  do  on  the  farm.  But  by  sowing  a  portion 
of  each  of  these  and  other  crops,  the  labour  both  of  seed-time  and  harvest  is  divided  and 
rendered  easier,  and  is  more  likely  to  be  done  well  and  in  season.  But  this  point  is  so 
obvious  as  not  to  require  elucidation. 

4927.  The  succession  or  rotation  of  crops  is  a  point  on  which  the  profits  of  the  firmer 
depend  more  than  on  any  other.  It  is  remarked  by  Arthur  Young,  that  agricultural 
writers,  previously  to  the  middle  of  the  eighteenth  century,  paid  little  or  no  attention  to 
it.  They  recite,  he  says,  courses  good,  bad,  and  execrable  in  the  same  tone,  as  matters 
not  open  to  praise  or  censure,  and  unconnected  with  any  principles  that  cnnld  liirow  light 
on  the  arrangement  of  fields.  The  first  writer  who  assignied  due  importance  to  the  subject 
of  rotations  seems  to  have  been  the  Rev.  Adam  Dickson,  in  his  Treatise  on  Agriculture, 
published  in  Edinburgh  in  1777 ;  and  soon  afterwards  Lord  Kaimes,  in  his  Gentleman 
Farmery  illustrates  the  importance  of  the  subject :  both  writers  were  probably  led  to  it 
by  observing  the  effects  of  the  Norfolk  husbandry,  then  beginning  to  be  introduced  to 
Berwickshire.  But  whatever  may  have  been  the  littie  attention  paid  to  this  subject  by 
former  writers,  the  importance  of  the  subject  of  rotations,  and  the  rule  founded  on  the 
principles  already  laid  down,  that  culmiferous  crops  ripening  their  seeds  should  not  be 
repeated  without  the  intervention  of  pulse,  roots,  herbage,  or  fisllow,  is  now  "recognised 
in  the  practice  and  writings  of  all  judicious  cultivators,  more  generally  perhaps  thini  any 
Q^et.^  {^EdiL  of  Farmef's  Mag.) 

4988.  T^e  lystem  QfrotaHom  b  adapted  fat  every  loU,  though  no  partieular  rotation  can  be  given  fbr 
any  one  idl  which  will  am  war  in  all  cases :  at  something  depends  on  climate,  and  somechiag  also  on  the 
kind  of  produce  for  which  there  is  the  greatest  market  demand.  But  wherever  the  system  of  roUtions  is 
followed,  and  the  several  processes  of  labour  which  belong  to  it  properly  executed,  land  will  rardy  get  Into 
a  foul  and  exhausted  state,  or  at  least,  if  foul  and  exhausted  under  a  judicious  rotatioo,  **  matters  would 
be  much  worse  were  any  other  svstem  followed.*' 

^sa  Tk€  particular  crops  which  enter  into  a  system  of  rotation  must  obriottsly  be  such  as  are  suited  to 
the  waXL  and  climate,  though,  as  the  experienced  author  so  often  quoted  otMerrea,  *'  they  will  be  somewhat 
varied  by  local  circumstances,  such  as  the  proximity  of  towns  and  villages,  where  there  is  a  greater  de. 
mand  for  turnips,  potato*,  hay,  ftc  than  In  thinly  peopled  districts.  In  general,  beans  and  clover,  with 
rye.grass,  are  inteiposed  between  com  crops  on  clayey  soils ;  and  turnips,  potatoes,  and  clover  witn  ryeu 
grass  on  dry  loams  and  sands,  or  what  are  technically  known  by  the  name  of  turnip  soils.    A  variety  of 
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other  pUuitf ,  luch  as  pesi,  Caret,  cabbam.  and  carrots,  occupy  a  part,  thou^  conmonly  but  a  nnall  part, 
of  that  division  of  a  fkna  which  Is  allotted  to  green  crops.  This  order  of  succession  Is  called  the  system  of 
alternate  kuabandrjf  ;  and  on  rich  soils,  or  soeh  as  have  access  to  abundance  of  putrescent  manure,  it  Is 
ceruinly  the  most  productiye  of  all  others,  both  for  food  for  man  and  for  the  inferior  animals.  One  half 
of  a  farm  Is  in  this  course  always  under  some  of  the  dillbrent  species  of  cereal  grasses,  and  the  other  half 
under  pulse,  roots,  cultivated  bertMge,  or  plain  tellow. 

4930.  But  the  greater  part  <if  the  arable  land  qf  Britain  cannot  he  maintained  tn  a  fertile  state  under 
this  management ;  and  sandy  soils,  even  though  highly  manured,  soon  become  too  IneobeslTe  under  a 
course  of  constant  tillage  It  therefore  becomes  necciliry  to  leare  that  division  or  break  that  carries  cuU 
tivatcd  herbage  to  be  pastured  for  two  years  or  more,  according  to  the  degree  of  Its  consistency  and  fer. 
tiUly  i  and  aUthe  fields  of  a  farm  are  treated  thus  in  their  turn  if  they  require  it  This  is  called  the 
system  of  ccmwertible  kuabandry,  a  regular  change  being  constantly  going  on  flrom  aralkm  to  pasturage, 
and  vice  ver$i. 

4931.  Vot  to  repeat  tke  tame  kind  t^  crop  ai  too  tkort  imiervab^U  waadC^a  rvA^yitWIk  regard  to  the  sue. 
cession  of  crops.  Whatever  mav  be  the  cause,  whether  it  is  to  be  sought  for  in  the  nature  of  the  soil  or 
of  the  plants  themselves,experience  deariy  proves  the  advantages  of  Introducing  a  diversity  of  species 
into  every  course  of  cropfMUg.  When  land  Is  pastured  several  years  before  it  is  brought  anin  under  the 
plough,  there  may  be  leas  need  for  adhering  steadily  to  this  rule ;  but  the  deceneracy  of  wneat  and  other 
corn  cxxKw  recurrmg  upon  the  same  Und  every  second  year  for  a  long  period,  has  been  very  generally  ac- 
knowledged. It  is  the  same  with  what  are  called  green  crops ;  beans  and  peas,  potatos,  turnips,  and  in 
an  eapecul  manner  red  clover,  become  aU  of  them  much  less  productive,  and  much  more  liable  to  disease, 
when  they  come  into  the  course,  upon  the  same  land,  every  second,  third,  or  fourth  year.  But  what  the 
interval  ought  to  be  has  not  yet  been  ascertained,  and,  from  the  great  number  of  years  that  experiments 
must  be  continued  to  give  any  certain  result,  probaMy  cannot  be  determined  until  the  component  parts  of 
soils,  and  particularly  the  sort  of  vegetable  nourishment  which  each  qwdea  of  plant  extracts  from  the 


soil^Jiave  oeen  more  Ailly  investigate. 


Its  of  the  same  variety,  is  found 
'  the  species  and  variety  being 
•  of  wheat,'for  in  ' 


4938.  A  change  qf  variety  as  well  as  of  the  necies,  and  even  of  the  plants 
to  be  attended  with  advantage ;  and  in  tiM  latter  csml  or  a  change  of  seed, 

the  same,  the  practice  is  almost  universal  It  is  wdl  Known,  that  of  two  parcels  6[  wheat,'for  instince,  ai 
much  alike  in  quality  as  possible,  the  one  which  had  grown  on  a  soil  dlflering  much  from  that  on  which 
it  is  to  be  sown,  will  yidd  a  better  produce  than  the  other  that  grew  in  the  same  or  a  simiUr  soil  and  cli- 
mate. The  fumers  of  Scotland  accordingly  find  that  wheat  from  the  south,  even  though  it  be  not,  as  it 
usually  Is,  better  than  their  own,  is  a  very  advantageous  change ;  and  oats  and  other  grain  brought  Arom 
a  clayey  to  a  sandy  soil,  oUier  things  being  equal,  are  more  productive  than  such  as  have  grown  on  sandy 
SOIL  {9mpp.  Enepe.  Brit,  art  Agr.  141) 

49SS.  The/oUoufing  are  examples  ofroiaiians  noted  to  different  moUs,  as  given  in  Brown*8 
excellent  Treatue  on  Rural  Affein.  The  basis  of  every  rotation,  he  says,  "  we  hold  to 
be  either  a  bare  summer  fallow,  or  a  fkllow  on  which  drilled  turnips  are  cultivated,  and 
its  conclusion  to  be  with  the  crops  taken  in  the  year  preceding  a  return  of  fallow  or  drilled 
turnips,  when  of  course  a  new  rotation  commences. 

4934  KotatUm  for  ttrong  deep  lamdM.  According  to  this  rotation,  wheat  and  drilled  beans  are  the  crops 
to  be  cultivated,  though  clover  and  rye-grass  may  be  taken  for  one  year  In  place  of  beans,  should  such  a 
variety  be  viewed  as  more  elifflbie  The  rotation  begins  with  summer  fldlow,  because  it  is  only  on  strong 
deep  lands  that  it  can  be  profltably  practised ;  and  It  may  co  on  for  any  leneth  of  time,  or  so  long  as  the 
land  can  be  kept  clean,  though  it  ought  to  stop  the  moment  tnat  the  land  gets  Into  a  contrary  condition.  A 
considerable  quantity  of  manure  is  required  to  go  on  suooessAilly ;  perhaps  dung  should  be  given  to  each 
bean  crop  \  and  if  this  crop  is  drilled  and  attentively  horse-hoed,  the  rotation  may  turn  out  to  be  one  of 
the  most  jvofltable  that  can  be  exercised. 

4935l  BotaUon  for  loamt  and  dap*.  Where  It  may  not  be  advisable  to  carry  the  arst  rotation  into 
execution,  a  diflferent  one  can  be  practised,  according  to  which  labour  will  be  more  divided,  and  the  usual 
grains  more  generally  cultivated  j  for  lostaooe^  the  foUowing,  Which  used  to  be  common  in  East  Lo. 
rhian:  — 

1.  FaHow,  with  dung.  4  Barley.  7.  Beans  drilled  and  hone-boed. 

2.  Wheat  &  Hover  and  rye-grass.        &  Wheat 
ai  Beans,  drilled  and  horse-hoed.     &  OaU  or  wheat 

This  ratotioD  b  excellently  calculated  to  insure  an  abundant  rstara  through  the  whole  of  It,  provided 
dung  is  bestowed  upon  the  clover  stttbUft  Without  this  supply  the  rotaUoo  would  be  crippled,  and 
inferior  crops  of  course  produced  in  the  condudtaig  yearSb 

4936.  Botationftr  daps  and  loamt  <if  an  H^fltriordetcHptlom.  Thb  rotation  U  calculated  for  soils  of  an 
Inferior  description  to  those  already  treated  oC 

1.  FaUow,  with  dung.  S.  Clover  and  rye-gnaa  &  Beans,  drilled  and  horse-hoed. 

«.  Wheat  4  Oats.  &  Wheat 

According  to  this  roUtion,  also  tai  use  in  East  Lothian,  the  mlai  ofgood  husbandry  are  studiously  practised : 
while  the  sequence  is  obviously  cakulated  to  keep  the  land  in  good  order,  and  in  such  a  condiUon  as  to 
ensure  crops  of  the  greatest  value  If  manure  is  bestowed  either  upon  the  clover-bubble  or  before  the 
beans  are  sown,  the  rotaUoo  is  one  of  the  best  that  can  be  devised  for  the  toils  mentioned. 

4937.  Rotation fl9r  thin  elavt.  On  thin  days  gentle  husbandry  is  indispensably  necessary,  otherwise  the 
soil  may  be  exhausted,  and  the  produce  unequal  to  the  expense  of  cultivation.  Soils  of  this  description  will 
not  improve  much  while  under  grass  {  but  unless  an  additional  stock  of  manure  can  be  procured,  there  is 
a  necessity  of  refteshing  them  In  that  way,  even  though  the  produce  should  in  the  mean  time  be  corona, 
ratively  of  small  value:    The  following  rotation  is  not  an  bnproper  one :  — 

1.  FbDow,  with  dungi  3L  Grass  pastured,  but  not  too  early  eaten.  5.  Grass. 

8.  Wheat  4  Oiass.^  a  OatT 

pis  rotatioD  may  be  shortened  or  lengthened,  according  to  dreumstances,  but  should  never  extend 
ftirther  in  point  of  ploughing  than  when  dung  can  be  given  to  the  feUow-break.  ThU  U  the  keystone  of 
the  whole ;  and  if  neglected  the  rotation  is  rendered  uielesa 
tfSa.  Rotation fbrpaat  earth  toilt.  These  are  not  friendly  to  wheat,  unless  aided  by  a  quantity  of  caU 
matter.  Takina  them  in  a  general  point  of  view,  it  U  not  advisable  to  cultivate  wheat,  but  a 
0^  may  atanostjbe  depended  upon,  provided  the  previous  management  has  been  Judidously  exe. 
if  the  subsoil  of  peat  earth  lands  is  retentive  of  mobture,  the  process  ought  to  commence  with  a 
mmer  fkllow;  but  if  such  are  incumbent  on  free  and  open  bottoms,  a  crop  of  turnips  may  be  sub. 
for  fellow  i  aeooiding  to  which  method,  the  surfece  will  get  a  body  which  naturally  it  did  not 

kS^^HJ^  ^uTSoSS  S2C  S^SSLlSSf^  •'**•  "^  "^"^  "*''**•  *^"^  >*y'*^  «*'• 

ices  render  regular  cropping  utterly  impracticable. 

X'  ^"^'^  **  turnips  with  dung.            quantity  o€  perennial  rye.  circumstances  permit  the  buid  to 

2  Oats  ofaneariy  variety.                   grass.  be  broken  up,  when  oats  are  to  be 

3.  Clover,   and  a  oonsMerable   4  Pasture  for  several  years,  tlU  repeated.            «•«""««»■• 


crop  of  oats 

cuted.    ifthe  subsoil  of 
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493SL  Boiathn  for  Ught  Mils.  Theie  are  eully  managed,  though  to  procure  a  Aillictnni  of  UMproOt 
which  thejr  are  capable  of  yielding,  requires  generally  as  much  attention  as  it  necenarr  in  the  manage- 
ment  of  those  of  a  stronger  descripCioti.  Upon  light  soils,  a  bare  summer  fUlow  is  seldom  called  for,  aa 
cleanliness  may  be  preserved  by  growing  turnips,  and  other  luminous  articlca.  Grass  also  is  of  cinL. 
nent  adrantage  upon  such  $om,  often  yielding  a  greater  profit  than  what  is  aflbnled  by  culmifiHroaf 


1.  Turnips.  3.  Clover  and  rye-grasa 

2.  S^ng  wheat,  or  barley.  i.  Oats  or  wheat 
This  is  a  fashionable  rotation ;  but  it  may  be  doubted  whether  a  continuance  of  It  for  any  oood 
period  is  advisable,  because  both  turnips  and  clover  are  found  to  fiUl  off  when  repeated  so  often  aa  once  In 
nmr  years.  Common  red  clover  will  not  grow  everj  four  years,  unless  gypsum  be  reetored  to  the  land. 
Perhaps  the  rotation  would  be  greatly  improved  were  it  extended  te  eight  years,  whilst  the  ground,  by  such 
an  extension,  would  be  kept  fresh  and  constantly  in  good  condition.  As,  for  instance,  were  seeds  for  paa. 
ture  sown  in  the  second  year,  the  ground  Icept  three  years  under  grass,  broke  up  for  oats  hi  the  sixth  year, 
drilled  with  beans  and  peas  in  the  seventh,  and  sown  with  wheat  in  the  eighth ;  the  rotation  would  then 
be  complete,  because  it  included  every  branch  of  husbandry,  and  admitted  a  variety  in  i 


rally  agreeable  to  the  soil,  and  always  fkvourable  to  the  interest  of  cultivators.  "Die  rotation  mav  all 

sist  of  six  crops,  were  the  Und  kept  only  one  year  in  grass,  though  few  situatioos  admit  or  so 

cropping^  unless  additional  manure  is  within  reach. 

4940.  Rotation  far  untdy  toils.  These,  when  properlv  manured,  are  wdl  adapted  to  turnip^  tiiough  it 
rarely  happens  that  wheat  can  be  cultivated  on  them  with  advantajge,  unless  they  are  dreased  with  alluvial 
compost,  marl,  clay,  or  some  such  subsUnces  as  will  give  a  body  or  strength  to  them,  which  they  do  not 
naturally  possess.  Barley,  oats,  and  rye,  the  Utter  especially,  are,  however,  sure  crops  on  ianda,  and  In 
fovourable  seasons  will  return  greater  profit  than  can  be  obtidned  from  wheat 

1.  Turnips  well  manured  consumed  on  the  grotmd.       3.  Clover  and  rye-graai. 
SL  Bariey  sown  with  clover  and  rye-grass.  4  Wheat,  rye,  or  oatsi 

Bv  keeping  the  land  three  yean  In  grass,  the  rotation  would  be  exttnded  to  six  yean,  a  BMMure  highly 

4941.  These  examples  are  sufficient  to  illustrate  the  subject  of  improred  rotations ; 
but  as  the  best  general  schemes  may  be  sometimes  momentarily  deflated  from  with  m^ 
vantage,  the  same  able  author  adds,  that  *<  cross  cropping,  in  some  cases,  may  perhaps 
be  justifiable  in  practice ;  as,  for  instance,  we  have  seen  wheat  taken  after  oats  with  great 
success,  when  these  oats  had  followed  a  clover  crop  on  rich  soil ;  but,  after  aU,  as  a  ge- 
neral measure,  that  mode  of  cropping  cannot  be  recommended.  We  have  heard  of 
another  rotation,  which  comes  almost  under  the  like  predicament,*  though,  as  the  test  of 
experience  has  not  yet  been  applied,  a  decisive  opinion  cannot  be  pronounced  upon  its 
merits.  This  rotation  begins  with  a  bare  fallow,  and  is  carried  on  with  wheat,  grass  for 
one  year  or  more,  oats,  and  wheat,  where  it  ends.  Its  supporters  maintain  tiiat  beans 
are  an  uncertain  crop,  and  cultivated  at  great  expense ;  and  that  in  no  other  way  will 
com,  in  equal  quantity  and  of  equal  value,  be  cultivated  at  so  little  expense  as  according 
to  the  plan  mentioned.  That  the  expense  of  cultivation  is  much  lessened,  we  acknow- 
ledge, because  no  more  than  seven  ploughings  are  given  through  the  whole  rotation ; 
but  whether  the  crops  will  be  of  equal  value,  and  whether  the  ground  will  be  preserved 
in  equally  good  condition,  are  points  which  remain  to  be  ascertained  by  experience." 
{Brown  on  Rural  Affairt.) 

■  4942.  As  a  general  gtdde  to  devidng  rotations  on  day  soUsy  it  may  be  observed,  that 
winter  or  autumn  sown  crops  are  to  be  preferred  to  such  as  are  put  in  in  spring,  ^ring 
ploughing  on  such  soils  is  a  hasardous  business,  and  not  to  be  practised  where  it  can 
possibly  be  avoided.  Except  in  the  case  of  drilled  beans,  diere  is  not  th#sl^htest 
necessity  for  ploughing  clays  in  the  spring  months ;  but  as  land  intended  to  carry  beans 
ought  to  be  early  ploughed,  so  that  the  benefit  of  frost  may  be  obtained,  and  as  the  seed 
furrow  is  an  ebb  one,  rarely  exceeding  four  uiches  in  deepness,  the  hazard  of  spring 
ploughing  for  this  article  is  not  of  much  consequence.  Ploughing  with  a  view  to  clean 
soils  of  the  description  under  consideration  has  little  effect,  unless  given  in  the  summer 
months.  This  renders  summer  fallow  indispensably  necessary ;  and  without  this  radical 
process,  none  of  the  heavy  and  wet  soib  can  be  suitably  managed,  or  preserved  in  a  good 
condition. 

4943.  To  adopt  a  judicious  rotation  of  cropping  for  every  soil,  raquires  a  d^iee  of 
judgment  in  tlie  farmer,  which  can  only  be  gatherea  from  observation  and  experience. 
The  old  rotations  were  calculated  to  wear  out  the  soil,  and  to  render  it  unproductive. 
To  take  wheat,  barley,  and  oats  in  succession,  a  practice  very  common  thirty  years  ago, 
was  sufficient  to  impoverish  the  best  of  land,  while  it  put  little  into  the  pockets  of  the 
farmer ;  but  the  modem  rotations,  such  as  those  which  we  have  described,  sore  founded 
on  principles  which  ensure  a  full  return  from  the  soil,  without  lessening  its  value,  or  im- 
poverishing its  condition.  M ach  depends,  however,  upon  the  manner  in  which  the 
different  processes  sore  executed ;  for  the  best  arranged  rotation  may  be  of  no  avail,  if  the 
processes  belonging  to  it  are  imperfectly  and  unseasonably  executed.  fSee  2221.) 
The  best  farmers  in  the  northern  counties  now  avoid  over-croppiug  or  treating  land  in 
any  way  so  as  to  exhaust  iu  powers,  as  the  greatest  of  all  evils. 

SiCT.  II.     The  working  of  Fallows* 

4944.  The  practice  of  fallowing,  as  we  have  seen  in  our  historical  view  of  Greek  and 
Roman  agriculture,  has  existed  from  the  earliest  ages ;  and  the  theory  of  its  beneficial 


Book  Vr.  FALLOWING.  gOl 

effects  wc  have  endeavoured  to  explain.  (2175.)  The  Romans  with  thdr  agriculture  in- 
troduced fallows  in  every  part  of  Europe ;  and  two  crops,  succeeded  either  by  a  year's 
fallow,  or  by  leaving  the  land  to  rest  for  two  or  more  years,  became  the  rotation  on  all 
soils  and  under  all  circumstances.  This  mode  of  cultivating  arable  land  is  still  the  most 
universal  in  Europe,  and  was  prevalent  in  Britain  till  the  middle  of  the  last  century ;  but 
as  a  crop  was  lost  every  year  they  occurred,  a  powerful  aversion  from  naked  fallows  arose 
about  that  time,  and  called  forth  numerous  attempts  to  show  that  they  were  unnecessary, 
and  consequently  an  immense  public  loss.  This  anti*  fallowing  mania,  as  it  has  been  called, . 
was  ch'iefly  supported  by  Arthur  Young,  Nathaniel  Kent,  and  others,  members  or  cor- 
respondents of  the  Board  of  Agriculture :  it  was  at  its  greatest  height  about  the  beginning 
of  tlie  present  century,  but  has  now  spent  its  force ;  and  after  exhausting  all  the  argu- 
ments on  both  sides,  as  an  able  author  has  observed,  '*  the  practice  does  not  appear  to 
give  way,  but  rather  to  extend.** 

4945.  The  expediency  or  inexpediency  qfpulnerising  and  deeming  the  soil  by  a  harefilkWf 
is  a  question  that  can  be  determined  only  by  experien^,  and  not  by  argument.  No  rea* 
sons,  however  ingenious,  for  the  omission  of  this  practice,  can  bring  conviction  to  the 
mind  of  a  farmer,  who,  in  spite  of  all  his  exertions,  finds,  at  the  end  of  six  or  eight  years, 
that  his  land  is  full  of  weeds,  sour,  and  comparatively  unproductive.  Drilled  and  horse- 
hoed  green  crops,  though  cultivated  with  advantage  on  almost  every  soil  are  probably  n 
general  unprofitable  as  a  tubttitute  for  fallow,  and  after  a  time  altogether  inefficient. 
It  is  not  because  turnips,  cabbages,  &c.  will  not  grow  in  such  soils,  that  a  fallow  is  re- 
sorted to,  but  because,  taking  a  course  of  years,  the  value  of  the  successive  crops  is  found 
to  be  so  much  greater,  even  though  an  unproductive  year  is  interposed,  as  to  induce  a 
preference  to  fallowing.  Horse-hoed  crops,  of  beans  in  particular,  postpone  the  recur- 
rence of  fallow,  but  in  few  situations  can  ever  exclude  it  altogether.  On  the  other  hand, 
the  instances  that  have  been  adduced,  of  a  profitable  succession  of  crops  on  soils  of  this 
description,  without  the  intervention  of  a  fallow,  are  so  well  authenticated,  that  it  would 
be  extremely  rash  to  assert  that  it  can  in  no  case  be  dispensed  with  on  clay  soils.  In- 
stances of  this  kind  are  to  be  found  in  several  parts  of  Young's  Annals  of  Agricul^ 
iure ;  and  a  very  notable  one^  on  Greg's  farm  of  Coles,  in  Hertfordshire,  is  accurately 
detailed  in  the  sixth  volume  of  The  CommunicatioTU  to  the  Board  <f  Agriculture* 

491&  The  principal  emi$es  qf  thU  extraorditutry  difftrenee  among  men  qf  great  enerience,  may  probsblj 
be  found  in  the  qualitv  of  the  toil,  or  in  the  nature  of  the  cUmate,  or  in  both.  Nothing  b  more  ▼ague 
than  the  name*  by  which  aoila  are  known  in  different  districts.  Greg**  farm,  in  particular,  though  the 
toil  is  denominated  "  heavy  arable  land,*'  and  **  very  heavy  lancL"  is  found  so  suitable  to  turnips,  that  a 
sixth  port  of  it  is  always  under  that  crop,  and  these  are  consumed  on  the  ground  by  sheep;  a  system  of 
management  which  every  fiumer  must  Know  to  be  altogether  impracticable  on  the  wet  tenacious  days  of 
other  districts.  It  may  indeed  be  laid  down  as  a  criterion  for  determining  the  question,  that  whcreverthia 
mani^ement  can  be  profitably  adopted,  fallow,  as  a  regular  branch  of  the  course,  must  be  not  less  absurd 
than  It  Is  injurious,  iMth  to  the  cultivator  and  to  the  public.  It  is  probable,  therefore,  that,  in  debating 
this  point,  the  qpposite  parties  are  not  agreed  about  the  quality  of  the  sml ;  and,  in  particular,  about  its 
property  of  absorbing  and  retaining  moisture,  so  diflbrent  in  loUs  that  in  common  language  have  the  same 
denomitiatioa 

4M7.  Another  cause  t^d(0irenee  must  be  found  in  the  climate  It  is  well  known  that  a  great  deal  more 
rain  falls  on  the  west  than  on  the  east  coast  of  Britain ;  and  that  l)etween  the  northern  and  southern 
counties  there  is  at  least  a  month  or  six  weeks*  difftrence  in  the  maturation  of  the  crops.  Though  the 
soil,  thereflre,'  beas  nearly  as  pouible  similar  in  ouality  and  surface,  the  period  in  which  it  is  accesrtble  to 
agricultural  operations  must  vary  accordingly.  Thus,  in  the  south-eastern  counties  of  the  island,  where 
the  crops  may  be  all  cut  down,  and  almost  all  carried  home  by  the  end  of  August,  much  may  be  done 
in  cleansing  and  pulverising  the  soil,  during  the  months  of  September  and  October,  while  the  farmers  of 
the  north  are  exclusively  employed  in  harvest  work,  which  is  ftcquently  not  finished  by  the  beginning 
of  November.  In  some  districts  m  the  south  of  England,  wheat  is  rarely  sown  before  December ;  whereaa 
io  the  north,  and  still  more  in  Scotland,  if  it  cannot  be  got  completed  by  the  end  of  October,  it  must  com. 
monly  be  delayed  till  spring,  or  oats  or  barley  be  taken  in  place  of  wheat  It  does  not  then  seem  of  any 
utility  to  enter  farther  into  this  controversy,  which  every  skilftil  cultivator  must  determine  for  himselil 
All  the  crops,  and  all  the  modes  of  man^sement  which  have  been  |»Yiposed  m  substitutes  for  fallow,  are 
well  known  to  such  men,  and  would  unauestlonably  have  been  generally  adopted  long  ago.  If,  upon  a 
careful  consideration  of  the  advantages  and  disadvantages  on  both  sides,  a  bare  rallow  was  found  to  be  un- 
profitable  in  a  course  of  years.  The  reader  who  wishes  to  examine  the  question  AiUy  may  consult,  among 
many  others,  the  following :» Young's  Annals  <^  Agriculture^  and  his  writings  generally;  Hunter's 
Georgical  Essays;  Dickson's  Practical  Agriculture i  Sir  R  Davy's  Agricultural  ChemUtryj  The 
Agricultural  Chemistry  of  Chaptal:  Brown's  Treatise  on  Rural  AJfhirs i  The  Countif  Beportsj  The  Qe. 
sural  Bepprt  qf  Seo/tand,  and  the  Quarterly  Journal  qf  Agriculture.  voL  it  p.  90. 

494&  the  importance  qf  ncUced  fallows  has  been  ably  pointed  out  by  a  writer  in  the  wwk  last  referred 
ta  **  In  order,"  he  says,  **  to  show  more  forcibly  the  diflSculty  of  cleaning  heavy  lands  for  green  crops, 
let  us  take  a  review  of  the  time  ot  the  year  In  which  these  crops  should  be  sown.  In  clay  lands, 
beans  must  be  sown  in  March  at  latest,  and  before  that  period  of  the  year  no  one  can  pretend  to 
clean  land  at  all  Finding  it  Impossible  to  use  them  as  a  fallow  crop,  they  are  sown  without  dung  on 
that  part  of  the  rotation  which  is  penultimate  to  bare  flillow.  On  light  lands,  beans  will  not  carry 
much  straw  without  manure,  and  their  utiUty  as  a  crop  in  the  rotation  is,  of  course,  thereby  much 
decreased  on  such  soils :  and  if  they  are  to  be  sown  as  a  fallow  crop  with  dung  on  the  land  that  is 
to  be  appropriated  to  fallow,  they  give  much  less  time  for  the  preparatory  cleaning  of  the  land  than 
turnip*,  as  they  must  be  sown  at  latest  in  April.  On  all  kinds  of  soil  potatoes  must  be  planted  by 
April :  and  the  same  observations  will,  therefore,vapply  to  them  as  to  beans  as  a  cleaner  of  the  land.  It 
is  only  Arom  their  great  value  as  human  food,  and  tsxm  their  inability  to  grow  without  dung,  that  they 
are  planted  as  a  fkllow  crop ;  because  it  is  impracticable  to  keep  land  clean,  and  much  more  so  to  make 
it  clean,  under  a  potato  fallow.  Thus  there  U  difficulty  in  cleaning  land,  without  summer  fallow,  with 
beans  and  potatoes  on  every  kind  of  soil  in  any  spring,  however  fiivourable;  and  it  is  quite  impossible  to 
do  so  in  a  wet  one.    Tbcre  is  also  difficulty  in  cleaning  strong  clay  land  even  by  tumip-time  In  May ;  and 
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the  greatest  fiudlity  which  a  ftnner  poMeMct  of  cleaning  his  land  or  keeping  it  clean»  under  a  green  crom 
is  by  a  turnip  one,  on  a  light  wil  resUng  on  an  open  bottom,  in  a  dry  leaMm.  Tliis  last  instance  amounts, 
in  fact,  to  au  the  boasted  poedbiUty  of  Keeping  land  clean  by  green  crops,  without  the  assistance  of  bare 
fldlow.  But  even  this  substitution  is  only  an  approximation  to  cleanliness ;  for  everv  one  knows,  who  has 
fkrmed  tight  soils  for  a  series  of  rotations,  whatever  his  practice  may  be,  that  even  the  turnip  crop  cannot 
be  raised  on  them  for  an  indefinite  period  without  the  land  getting  foul  with  root. weeds,  such  as  quicks 
and  knot  grass;  and  no  tMtter  mode  of  extirpating  these  formidable  robbers  of  the  artificial  nourishment 
of  the  cultivated  crops,  than  by  bare  fallowing,  has  yet  l>een  discovered.  They  arc  the  rooks  of  the  soil. 
Indeed,  the  practice  of  the  best  fanners  of  light  land,  however  great  their  desire  to  curtail  the  extent  of 
bare  fallow  may  be,  is  to  have  a  portion  of  the  land  under  fkllow,  though  the  extent  of  it  may  no  doubt  be 
limited  by  the  want  of  manure,  Arom  a  desire  to  keep  their  land  clean ;  and  this  is  accompUsbcd  by 
summer  fallowing  that  portion  of  it  which  had  carried  potatoes  in  the  preceding  rotation,  and  raising  the 
potatoes  and  turnips  on  that  part  which  had  heea  previously  thoroughly  cleaned  by  summer  fallowing. 
This  is  a  good  practice,  not  only  as  a  means  of  keeping  land  dean,  but  as  following  out  that  system  of 
alternate  husbandry  of  white  and  green  crops,  which  has,  by  abolishing  a  succession  of  white  crops  with 
thrir  scourging  eflbcts,  tended  more  than  any  other  to  render  the  soil  of  these'  isUnds  all  alike  fertile 
But  win  summer  fallow  keep  land  clean?  Undoubtedly  it  will,  if  properly  performed.  It  gives  the  op. 
portunity  c^  working  land  in  June  and  July,  when  every  crop  should  be  in  the  ground,  and  when  the-sun 
Is  so  powerful,  and  the  atmosphere  so  warm  and  dry,  as  to  kill  everv  plant  that  has  not  a  hold  of  the 
ground.  The  process  already  described,  of  idoughing,  harrowing,  and  rolling,  according  to  the  sute  of 
the  STOund,  is  admirably  ada^ed  for  cutting  the  matted  land  in  pieces,  for  shaking  the  detached  lumps  of 
eartn  asunder,  and  for  bruismg  to  powder  every  hardened  ball  of  earth  into  which  the  fibres  or  roots  of 
weeds  might  penetrate :  and  the  hand-picking  carries  off*  every  bit  of  weed  which  might  possess  any  latent 
vegetative  power.  Land  that  cannot  be  cleaned  under  such  fkvourable  circumstances  as  to  season,  must  be 
excessively  foul,  the  season  very  wet  and  cold,  or  the  following  process  conducted  with  great  slovenliness. 
It  must  be  confessed,  that  fUlowing  is  too  often  worked  very  negligently.  It  is  thought  by  some,  that 
the  land  can  be  cleaned  at  any  time  before  seed-time  in  autumn ;  and  other  things  of  less  importance  too 
often  attract  the  attention  flrom  the  more  important  fallow ;  that  weeds,  though  tbe^v  do  grow,  can  be 
easily  ploughed  down,  and  that  the  ploughing  of  them  down  assists  to  manure  tne  land.  Such  tnoughta 
too  often  prevail  over  better  knowledge ;  and  they  fUmish  a  strong  aroument  in  fkvour  of  increasing, 
rather  than  of  diminishing,  the  means  of  cleanliness.  But  such  thoughts  display.  In  their  efliects,  great 
negligence  and  ignorance :  negligence,  in  permitting  any  weeds  to  cover  the  land,  particularlv  the  root, 
growing  ones,  by  which  the  strength  of  the  soil  is  exhausted,  and  in  losing  the  most  favounible  part  of 
the  season  to  accomplish  their  destruction;  and  ignorance.  In  thinkins  that  weeds  ploughed  down 
affbrd  nourishment  to  the  soil,  when  that  soil  has  been  exhausting  itself  in  bearing  the  crop  of  weeda. 
These  are  facts  which  are  known  to  every  practical  farmer,  and  the  nature  of  which  presses  upon  him 
a  conviction  of  the  neceuity  of  summer  following  more  strongly  than  all  the  arguments  that  can  oe  most 
qMciously  drawn,  by  analogy,  from  the  practice  of  other  arts.  Reasoning  ftom  analogy  is  feeble  when 
opposed  to  experience.  Gardeners,  no  doubt,  raise  crops  every  year  ftom  the  same  i^eoe  of  ground ;  but 
their  practice  is  not  quite  analogous  to  that  of  the  husbandman.  They  apply  a  areat  quantity  of  manure 
to  the  soil,  and  thejr  pem^t  few  or  no  plants  to  run  to  seed,  the  bringing  of  which  to  perfoction,  in  the 
cereal  crc^  constitutes  the  great  exhaustion  to  the  soil.  Gardeners,  however,  do  something  hke  fol- 
lowing their  ground  at  stated  periods,  as  every  three  or  four  years  they  dig  the  ground  a  double  spit  of 


the  s^e  in  depth,  and  lay  it  up  in  winter  to  the  frost ;  and  they  reserve  aJtemate  {Meces  of  ground  for 
the  support  of  late  crops ;  all  wnich  practices  approach  nearly  to  our  ideas  of  summer  following.**  (Quar. 
Jour.  4k.  vol  ii.  p.  105.) 

4949.  FaUoios  unneeesutry  cnfriahU  sotls.  However  necessary  the  periodical  recurrence  of  fallow  may 
oe  on  retentive  clays,  its  warmest  advocates  do  not  recommend  it  on  turnip  soUs,  or  on  any  friable  loams 
Incumbent  on  a  porous  subsoil ;  nor  is  it  in  any  case  necessary  every  third  year,  according  to  the  practice 
of  some  districts.  On  the  best  cultivated  lands  it  seldom  returns  oftcner  than  once  in  six  or  eight  years  & 
and  in  fovourable  situations  for  obtaining  an  extra  supply  of  manure,  it  may  be  advantageously  dispensed 
with  for  a  still  longer  period.    (Suppl.  to  Encye,  BrU.  art  Agr.) 

4950.  Hie  operation  cffaUovingi  as  commonly  practised  in  England,  is,  in  usefulness 
and  effect,  very  different  from  what  it  ought  to  be.  In  most  places  the  first  furrow  is 
not  given  till  tjfie  spring,  or  even  till  the  month  of  May  or  June ;  or,  if  it  is  given  earlier, 
the  second  is  not  given  till  after  midsummer,  and  on  the  third  the  wheat  is  sown.  Land 
may  rest  under  this  system  of  management ;  but  to  clean  it  from  weeds,  to  pulverise  it,  or 
to  give  it  the  benefits  of  aeration  and  heat,  is  impossible.  The  farmer  in  some  cases  pur- 
posely delays  ploughing  his  fallows,  for  the  sake  of  the  scanty  bite  the  couch  and  weeda 
afford  to  his  sheep ;  and  for  the  same  reason,  having  ploughed  once,  he  delays  the  second 
ploughing.  It  is  not  to  be  wondered  at,  tliat  under  such  a  system,  the  theoretical  agri- 
cultiuist  should  have  taken  a  rooted  aversion  from  what  are  thus  erroneously  termed 
fallows.  The  practice  of  the  best  farmers  of  the  northern  counties  is  very  different,  and 
that  practice  we  shall  here  detail. 

496L  A  proper  fallow  invariably  commences  after  harvest ;  the  land  intended  to  be  fallowed  getting 
one  ploughing,  which  ought  to  be  as  deep  as  the  soil  will  admit,  even  though  a  little  of  thetiU  or  subsoil  is 
broueht  upi  This  both  tends  to  deepen  the  cultivated,  or  manured,  soil,  as  the  fresh  accession  of  hitherto 
micultivated  earth  becomes  afterwards  incorporated  with  the  former  manured  soil,  and  greatly  facilitates 
the  separation  of  the  roots  of  weeds  during  the  ensuing  fallow  process,  by  detaching  them  completely 
from  any  connection  with  the  fost  subsoil  This  autumnal  ploughing,  usually  called  the  winter  furrow, 
promotes  the  rotting  of  stubble  and  weeds ;  and,  if  not  aooomplisbed  towards  the  end  of  harvest,  must  be 
|[iven  in  the  winter  months,  or  as  early  in  the  spring  as  possilue.  In  giving  this  first  ploi^hing,  the  old 
ridges  should  be  gathered  up,  if  practicable,  as  in  that  state  they  are  kept  diry  during  the  winter  months ; 
but  it  Is  not  uncommon  to  split  them  out  or  divide  them,  especially  if  the  land  had  been  previously  highly 
gathered,  so  that  each  original  ridge  of  land  is  divided  into  two  half  ridgca,  Sometimes,  when  the  land  b 
easily  laid  dry,  the  fljrrows  of  the  old  ridges  are  made  the  crowns  of  the  new  ones,  or  the  land  is  ploughed 
in  the  way  technically  called  eroum-and-J^rroio.  In  other  instances,  two  ridges  are  ploughed  together, 
by  what  is  called  eattint^  which  has  been  already  described.  After  the  field  is  ploughed,  all  the  inter, 
ftirrows.  and  those  of  the  headlands,  are  careftUfy  opened  upby  the  plough,  and  are  afterwards  gone  over 
effectually  by  a  labourer  with  a  spade,  to  remove  all  obstructions,  and  to  open  up  the  water  ftirrows  into 
the  fence  ditches,  wherever  that  seems  necessary,  that  all  moisture  may  have  a  ready  exit  In  every  place 
where  water  is  expected  to  lodge,  such  as  dishes^  or  hollow  places  in  the  field,  cross  or  oblique  ftirrows 
are  drawn  by  the  plough,  and  theiT  intersections  careftilly  opened  into  each  other  by  the  spade  'Where, 
ever  it  appears  necessary,  cross  cuts  are  also  made  through  the  head  ridges  into  the  ditches  with  a  spade, 
and  every  possible  attention  is  exerted,  that  no  water  may  stagnate  in  any  part  of  the  field. 

49SSL  A$  toon  as  the  sparing  aeedMme  it  over^  the  fallow  land  is  again  ploughed  end-long.  If  formerly 
split,  it  is  now  ridged  up ;  1?  formerly  laid  up  in  gathered  ridges,  it  is  split  or  cloven  down.    It  Is  then 
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croM-ploughed ;  and  after  lyinc  till  lufflclently  dry  to  admit  the  harrows,  it  ii  harrowed  and  rolled  re. 
peatedly,  and  every  particle  of  the  vivacious  roots  of  weeds  brought  up  to  view,  careftilly  gathered  by  hand 
into  heaps,  and  cither  burnt  on  the  field,  or  carted  offto  the  compost  heap.  Tne  (allow  is  then  ridged  up, 
which  places  it  in  a  safe  condition  in  the  event  of  bad  weather,  and  exposes  a  new  surface  to  the  harrows 
and  roller }  after  which  the  weeds  are  again  gathered  by  hand,  but  a  previous  harrowing  is  necessary.  It 
is  afterwards  ploughed,  harrowed,  rolled,  and  gathered  as  often  as  it  may  be  necessary  to  reduce  it  into  fiue 
tilth,  and  completely  to  eradicate  all  root-weeds.  Between  these  successive  operations,  repeated  crops  of 
seedling  weeds  are  brought  into  vegetation,  and  destroyed.  The  larvse  likewise  of  various  insects,  together 
with  an  infinite  variety  of  the  seeds  of  weeds,  are  exposed  to  be  devoured  by  birds,  which  are  then  the 
farmer's  best  friends,  though  often  proscribed  as  his  bitterest  enemies. 


*9iS3.  TfuMM  >f  tilt  ferrrtw  aitrf  uMltr  in  l4r  JUtar  jiJ^wrif , 
hu  LjKtiii  c£iniji«iifi«d  Ijj  Hinu  w  rllm  aa.  jimtiMtmrj,  who  niirfpa 

■dv,  bf  Lhc  bikiat  or  dryliifi  of  th«  cId'H  in  The  tuh.  uiU 

-^-  ' '^  f  bwAtCwlAliHid.tlut  firmMiiitj  lumlivr 

1  atiHitillatr  nwHMT?  vblJr  (he  fallaw 
liffBCM  tai  ffdaig  on,  cin  ntwr  aadieatii'  t-oarliH^^iH  nr  €ftwt 
Tiidt^««MlL  In  Kli  flmf  mAl*,  fb*  iTouiul  tumia  up  In  lum|'4  or 
ctod*.  wbkft  tha  vfetnt  drpUflli  will  ii**  t"*»rfr^*  «*jun- 
ttrftlU  ai  W  kill  IhP  luerndsd  mm.  lA'lieil  thp  l.nTid  J*  -(1*1*1 
|d«gfdi«1 1  Ihcw  lumii*  m  mnwd  arwr  «nd  mi  mont  mxm  i1^4 
jkriioa  iif  the  ^ttoiuh  vrm  Ld  bd  tkjtinF  !■  reduce  ihvm,  w  M 
]«a»t  tcr^  ljta|UTi:«|IE^bly.     |t   QUJ  L*  ^idbAf  flul   lhe«  iQm]^ 

IlkeiviH  ttit-rcHf  tntni.menh|f  ivid»  rf  «i«d%  *tl^^h  t^^nut 
TCtB«M.tr  unlrnt  briHuchl  nrwler  tSw  tivaoivKi^  rf  lilt  i*in  tnd  ftlr 
»««  Uw  luifarv.  TTw  dilJBBil  lur,  Ibrrafwp,  nC  the  harra^ 
•hd  Rilln'r  All  Luw  kI  I  it  ?  u^nl  bifwl  -irirk  I  nfp  k  lndiiv<TT«#lj|> 

miftti,/  S€iot!j^,  tltL  bit.  fi.  iVi.} 

modcTD  Imfirmfpmmi-  Wr  hi-»F  Siniid;  4*«rtib«sd  m^imi  tif 
Uww  tmnktrmntti^^nil  thnLt  h(n  IntjnlDm  new  whJchhu  bwn 
tnutv  puHlr  line*  th*  Ant  hve  faiuulEfed  paflci  of  Eliii  woik  tcmi 

U^  tdiuitaitf  pi^i  *•  ihii  whvit  fj*!)!*  tanlr  vlmt  jmmiuiimi, 

and  dT  iroitrie  aII  i  lit  mm,  r-Jn  b*  rilMd  out  i^llM  ||rattid  «t 
^lMniir«i  ubj  i«pn  whi]<'  EJluc  ntkchJiu  k  Id  msUon^  wbksh  b 
cmtnnwl J  cgn  lenient.  Dot  onl;  '     "       '         "  ""     "     "     .*^^ 


but  «h«M««r  m  obsmietkB  b  aaC  with  in  Om  noond,  ufafaw 
firora  nock; ,  raioitlTe,  or  ocher  impenetrable  loll*-  In  rach  of 
thweu  would  completelr  intorxupC  the  proRKvof  theordinaiy 
faMtrumcnt,  thU  inroceeds  with  case,  dj  omrIt  belnc  UAed 
mora  or  I«a«  over  tbcm.  The  opcratton  ia  perAmned  br  iha 
driver  bcarinc  with  hb  wcfa^t  on  the  Raiding  handles  aTtha 
cmbber ;  and  thii  praaors  ii  made  to  taiie  th*  whole  machln* 
by  a  Terr  akilful  application  of  medianical  power.  The  pr8»> 
mm  on  the  xuiduic  handles  (at,  it  will  be  ubunred,  turns  ih« 
whole  handle  round  the  axle  or  tlie  hind  wheels  (b  b),  as  round 
a  ftilcrum,  to  that  the  handle  then  becomes  a  lercr,  on  the 
shorter  cstremlty  of  which  the  frame  of  the  teeth  rests.  It  la 
evident,  theteftwe,  that  b;  beariaff  on  the  handle  which  fivna 
the  lone  end  of  the  lever,  the  shorter  end  must  be  raised,  and 
along  with  it  tlie  hinder  part  of  the  teeth-firarae,  and,  of  course, 
the  teeth  also.  But  there  is  slill  another  cootrivance,  b;  which 
the  Ibrce  is  made  to  act  at  the  same  time  on  the  fincJMrt  of  tlie 
frame,  jmd  to  raise  it  likewise.  This  is  done  bj  a  long  rod 
{d  *).  which  is  attached  at  the  extremity  to  afiilcrum  (rf),  raised 
on  the  handle  frame,  and  at  the  other  to  the  one  end  of  a  bent 
'«w<</^}>  which  turns  on  the  axle  of  the  Ibre  wheel  as  « 
centra,  and  at  an  intermediate  point  carriee  the  fera  end  of  the 
teeth  frame.  While  the  handle,  UiaraftiK.  is  depmsed,  and 
raises  the  hinder  part  of  this  frame,  it  at  the  same  time  puils 
the  rod,  turns  ihe  front  lever  round  the  axle  of  the  fora  wheel, 
and  b]F  Ai»  means  elevatca  the  teeth  befora  as  well  as  behind. 

The  wlKtie   operation   is  simple,  is — ..     -  .     .  - 

{HigkL  Soc,  Tnuu.  voL  viii.  p.  13%  ) 


^5Gl  IF%m  t;fftctually  reduced  to  fine  tilths  and  thoroughly  cleaned  trom.  roots  and  weeds,  the  fidlow  la 
ploughed  end-long  into  gathered  ridges  or  lands,  usually  fifteen  or  eighteen  feet  broad.  If  the  seed  is  to 
be  drilled,  the  lands'or  ridges  are  made  of  such  widths  as  may  suit  the  construction  of  the  particular  drill, 
machine  to  be  employed.  If  the  seed  is  to  be  sown  by  hand,  the  lands  or  ridges  are  commonly  formed  into 
what  are  called  single  or  double  cast  ridges ;  the  first  of  four  paces  or  steps,  and  the  latter  of  eight  steps  in 
width.  These  widths  are  found  the  most  convenient  for  a  one-handed  sower.  An  expert  sower  can, 
however,  measure  his  hand  Ail  to  almost  any  width  ;  but  the  above  long  experience  has  made  the  standard. 
After  the  land  has  been  once  gathered  by  a  deep  Ajrrow,  proportioned  to  the  depth  of  the  culti. 
vated  soil,  the  manure  is  laid  on,  and  evenly  spread  over  the  surface,  whether  muck,  lime,  marl,  or  com. 
post.  A  second  gathering  is  now  given  by  the  plough :  and  this  being  generally  the  furrow  upon  which 
the  seed  is  sown,  great  care  is  used  to  plough  as  equally  as  poMible.  After  the  seed  is  sown  and  the  land 
thoroughly  harrowed,  all  the  inter.ftirrows,  Airrows  of  the  headlands,  and  obliaue  or  gaw  furrows,  are 
carefully  opened  up  by  the  plough,  and  cleared  out  by  the  q>ade,  as  already  mentioned,  respecting  the  first 
or  winter  ploughing. 

4957.  The  expense  of  fallowing  raay  appear,  from  what  has  been  said,  to  be  veiy  con- 
siderable, when  land  has  been  allowed  to  become  stocked  with  weeds ;  but  if  it  be  kept 
under  regular  management,  com  alternating  with  drilled  pulse  or  green  crops,  the  sub- 
sequent returns  of  fallow  will  not  require  near  so  much  labour.  In  common  cases, 
from  four  to  six  ploughings  are  generally  given,  with  harrowing  and  rolling  between, 
as  may  be  found  necessary ;  and,  as  we  have  already  noticed,  the  cultivator  may  be 
employed  to  diminish  this  heavy  expense.  But  it  must  be  considered,  that  upon  the 
manner  in  which  the  fallow  operations  are  conducted,  depend  not  only  the  ensuing 
wheat  crop,  but  in  a  great  measure  all  the  crops  of  the  rotation.  {Supp*  to  Encyc*  BriU 
art.  Jgr,  128.) 

Sect.  III.     General  Management  of  Manures, 

4958.  The  manures  of  animal^  vegetablet  or  mineral  origin  have  been  already  described« 
and  their  operation  explained.  (2224.)  But  a  very  few  of  these  substances  can  be  ob- 
tained by  farmers  in  general ;  whose  standard  resources  are  farm-yard  dung  and  lime, 
and  composts  of  these  with  earth.  It  is  on  the  management  of  these  that  we  propose  to 
deliver  the  practice  of  the  best  British  farmers. 

3  F  2 


804  Practice  of  agriculture.  Part  hi. 

Su  BSECT.  1 .     Management  of  Farm-yard  Dung. 

4959  T/ie  basis  of  farm-yard  dung  is  straw,  to  which  is  added,  in  its  progress  through 
the  farm-yard,  tlic  excrementitious  substances  of  live  stock.  From  every  ton  of  dry  straw, 
about  three  tons  of  farm-yard  dung  may  be  obtained,  if  the  after-management  be  properly 
conducted  ;  and,  as  the  weight  of  straw  per  acre  runs  from  one  ton  to  one  and  a  half, 
about  four  tons  of  dung,  on  an  average  of  the  different  crops,  may  be  produced  from  tlie 
straw  of  every  acre  under  com.  {Husbandry  of  Scotland,  vol.  ii.)  Hence  (it  may  be 
noticed)  the  great  importance  of  cutting  com  as  low  as  possible ;  a  few  inches  at  the  root 
of  the  stalk  weighing  more  than  double  the  same  length  at  the  ear. 

.  49601  7%e  conversion  q^straw  into/arm  yard  dung  in  the  farmery,  is  thus  eflbcted :  —The  straw  Is  serred 
out  to  cattle  and  horses  in  the  houses  an(rfold.yar«ui,  either  as  provender  or  litter,  and  commonly  for  both 
purposes  j  tumins  in  winter,  and  green  clover  in  summer,  are  given  to  the  stock  both  in  the  bouses  and 
yards :  on  this  rood  the  animals  pass  a  great  deal  of  urine,  and  affbrd  the  means  of  converting  the  straw 
into  a  richer  manure  than  if  it  were  eaten  alone  All  the  dung  fh>m  the  houses,  as  they  are  cleaned  out, 
is  regularly  spread  over  the  yards  in  which  young  cattle  are  left  loose,  where  litter  is  usually  allowed  in 
great  abundance ;  or  over  tne  dunghill  itself,  if  there  is  one  at  hand.  This  renders  the  Quality  of  the 
whole  mass  more  uniform ;  and  the  hor*e.dung,  which  is  of  a  hot  nature,  promotes  the  deoompositioa 
of  the  woody  fibres  of  the  straw. 

496L  Tke  preparation  qf  the  coateniM  qf  thetamuyard  for  laying  on  the  land,  is  by  turning  it  over ;  or, 
what  is  preferable,  carting  it  out  to  a  dunghill.  The  operation  of  carting  out  is  usually  performed  during 
the  Arosts  of  winter :  it  is  then  taken  tp  the  field  in  which  it  is  to  be  employed,  and  neatly  built  in  dunghilb 
of  a  square  form,  three  or  four  feet  high,  and  of  such  a  length  and  breadth  as  circumstances  may  require. 
What  is  laid  up  m  this  manner  early  in  winter,  is  commonly  sufRciontly  prepared  for  turnips  in  June ; 
but  if  not  carried  Arom  the  straw.yards  till  spring,  it  is  necessary  to  turn  it  once  or  oftener,  for  the  purpose 
of  accelerating  the  decomposition  of  the  strawy  part  of  the  mass.  When  dung  is  applied  to  fallows  in  July 
or  August,  preparatively  to  autumn-sown  wheat,  a  much  less  degree  of  putrefaction  will  suffice  than  for 
turnips:  a  clay  soil,  on  which  alone  fallows  should  ever  be  resorted  to,  not  rcauiring  dung  so  much  rotted 
as  a  finely  pulverised  turnip  soil ;  and  besides,  as  the  wheat  does  not  need  all  the  benefit  of  the  dung  for 
•ome  time,  the  woody  fibre  is  gradually  broken  down  in  the  course  of  the  winter,  and  the  nourishment  oT 
the  plants  continued  till  q>ring,  or  later,  when  its  eflectf  are  most  beneficial. 

4962.  Management  qf  aiable  dung.  There  is  a  most  valuable  paper  on  this  subject  by  Lord  Meadow, 
tiank,  in  the  second  volume  of  the  Com.  to  the  Board  qf  Agr.  **  His  lordship  has  ever  found,  that,  instead 
of  dung  being  the  richest  manure  when  completely  fermented,  it  should,  if  possible,  be  laid  on  wnen  very 
imperfectly  fermented,  but  nevertheless  when  the  process  is  going  on  at  such  a  rate  as  that  it  must  con. 
tinue  after  mixture  with  the  soil  till  it  is  completed.  Every  nrdener  knows,  that  the  dung  used  in  hoC 
beds  has  little  effect  in  comparison  of  A-esh  dung;  and  every  farmer  knows,  that  a  dunghill,  which  has  by 
any  accident  been  kept  for  years,  is  of  little  more  value  than  so  much  very  rich  earth.  Every  person  of 
attention,  too,  must  have  remarked  the  great  efibcts  which  ensue  from  turning  over  a  dunghill  recently 
before  using  it,  and  that  composts  operate  most  powerfully,  if  used  when  sensibly  hot,  from  the  activity  of 


the  flermentation  which  the  recent  mixture  of  the  ingredients  has  occasioned,  and  when,  conacquentlv, 
that  process  Is  very  far  fVom  being  completed."  As  farm  dunghills  are  formed  by  degrees,  it  is  desirable 
to  retard  the  fermentation  of  tiiat  which  is  first  made,  or  to  retain  it  in  a  state  of  fermentation,  **  so  slow 


or  imperfect,  that  it  may  suffer  little  till  after  being  turned  over  with  the  later  made  dui^,  it  forms  one 
powerf\illy  fermenting  mass ;  and  that  then  it  should  be  put  into  the  soil,  when  the  process  is  so  far  ad- 
vanced  that  it  will  be  completed,  when,  at  the  same  time,  little  lots  of  substance  has  yet  been  suffered,  and 
when  what  volatile  matter  is  afterwards  extricated  will  diflbse  itself  through  the  soil  In  these  circum- 
stances, every  thing  Is  lodged  in  the  soil  that  the  dung  can  yield,  either  in  point  of  mass  or  activity ;  and 
at  the  same  time  it  Is  In  a  state  when  most  likely  to  act  as  a  powerful  ferment,  for  promoting  the  putre. 
fisction  of  the  decayed  vegetables  lying  inert  in  the  soiL  I  certainly,  therefore,. approve  of  the  preserva. 
tion  of  dunghilb  flrom  much  sun  and  much  wind,  as  well  as  fhmi  that  redundancy  of  moisture  which  is 

St  to  overflow  and  wash  away  the  manure :  but  I  think  tlie  pressure  which  the  feet  of  animals  give 
em,  especially  of  the  lighter  sort,  does  good,  and  prevents  that  violent  fermentation  which  wastes  the 
substance,  and,  in  my  opinion,  exhausts  the  fertilising  iMwers  ot  dung.  This  pressure  contributes  to  pre. 
serve  it  fkesh  till  the  time  of  employing  it  as  a  manure  calls  fgr  putting  it  altogether,  and  at  once,  into  that 
highly  active  state  of  putreEscUon,  which,  though  no  doubt  checked  by  its  distritmtion  in  the  soil,  is  sufll. 
cient  to  ensure  a  gradual  and  complete  dissolution  and  dif!\ision  of  its  substance.  Unless,  therefore, 
dung  is  to  be  used  for  composts,  it  i^iears  to  me  clearly  advantageous  to  get  the  dung  into  the  sml  as 
early  as  poaible ;  it  is  always  wasting  somewhat  when  kept  out  of  it :  but  when  put  into  the  soil  In  a 
proper  state,  there  is  the  utmost  reason  to  think  that  what  is  extricated  goes  all  to  fertilise.  Give  me 
loave  to  add,  that  I  do  not  believe  much  is  lost  by  dissolution  in  rain  water.  I  could  never  diacovei  any 
thing  of  the  kind  in  the  water  of  the  furrows  of  a  field  properly  manured  and  ploushed.  The  case,  every 
person  knows,  is  quite  diffbrent  in  fields  recently  limed  or  dressed  with  ashes ;  but  I  am  apt  to  think,  that 
the  volatile  and  soluble  parts  of  common  dunghills  have  some  attraction  with  the  substance  of  soik,  that 
prevents  their  escape.  We  know  that  common  loam  extracts  the  noisome  smell  of  the  woollen  cloths 
used  for  intercepting  the  coarser  oib  that  accompany  spirits  distilled  fk-om  the  sitgar-cane,  which  scarce 
any  detergent  besides  can  obtain  ttam  it ;  and  garden  loam.  Impregnated  as  it  must  be  with  fermented 
dung,  is  certainly  not  easily  deprived  of  its  fertility  by  the  washing  of  rain.  I  must  also  observe,  that  I 
take  one  of  the  great  advantages  derived  from  using  dung  with  composts  to  be,  the  arresting  and  prcserv. 
ing  the  fertilising  matter  which  escapes  in  the  putrefactive  fermentation ;  and  another  to  be,  that  dung 
there  operates  as  a  ferment,  to  putrefy  substances  not  sufiicientiy  disposed  to  putrefy  with  activity  of 
themselves.  You  will  observe,  that  this  coincides  exactly  with  the  efibcts  I  have  attributed  to  it  upon  soil, 
and  aflTords  a  very  usefXil  corollary  with  respect  to  the  substances  to  be  used  in  top-dressings,  which  are 
not  to  be  covered  with  soil ;  viz.  that  if  fermenting  or  putrefying  substances  are  used,  the  process  should 
have  been  completed,  or  nearly  so,  in  a  combination  that  has  received  the  fiill  benefit  of  it :  that  it  is  a 
great  waste  to  spread  common  dung  on  grass,  without  having  first  mixed  it  with  sand,  loam,  or  other 
matter  in  which  it  has  been  dissolved  and  fixed ;  so  that  when  spread  on  the  ground,  the  loss,  which 
would  otherwise  arise  fVom  fermentation  and  evaporation,  is  av<Hded ;  and  that,  if  such  a  comiwst  is 
used  at  the  time  when  the  plants  are  in  a  growing  state,  and  in  a  way  to  cover  it  soon,  it  te  by  far  the  most 
advantageous  method  of  laving  it  on."    (Comm.  B.  Agr.  vol.  it  pu  387.) 

496a  The  husbandman  <tf  Brabant  is  carefhl  that  his  manure  should  never  become  parched  and  dried 
up(  by  which  means  all  the  volatile  salts  would  evaporate  He  lays  his  dung,  as  often  as  possible,  close 
to  his  stables  and  cow-houses,  and  sheltered  flrom  the  sun.  If  thb  cannot  be  avoided,  he  contrives  to  lay 
it  under  some  large  tree,  to  partake  of  the  shade  of  its  boughs.  Asa  receptacle  for  their  dung,  they 
generally  dig  a  pit.  five  or  six  feet  deep,  with  sufficient  dimensions  for  the  necessary  deposit,  fVom  the 
month  of  March  till  harvest  is  over.  The  more  opulent  farmers  are  not  satisfied  with  merely  digging  such 
a  pit :  they  further  pave  and  line  it  with  bricks,  that  the  earth  should  not  absorb  any  of  itsjparts ;  but  that 
the  thick  matter  should  remain  plunged  in  a  mass  of  stale.  Increased  (brther  by  rata  The  stables  and 
cow.bouses  are  paved  and  sloped  In  such  a  manner  ■•  to  communicate  with  a  drain,  which  conveys  all 
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the  ftole  of  their  cattfe  toward*  the  dung  pit,  which,  by  this  contriTance,  it  iseepe  ooostanUy  luppiyiog." 
{Comm.  &  Agr,  toI.  iL) 

4964.  In  the  application  of  farm-yard  dung  to  land  under  tillage,  particular  attention 
is  paid  to  the  cleanness  of  the  soil ;  and  to  use  it  at  a  time  when,  from  the  pulverisation 
of  the  ground,  it  may  be  most  intimately  mixed  with  it.  The  most  common  time 
of  manuring  with  farm-yard  dung  is,  therefore,  either  towards  the  conclusion  of  the 
fallowing  operations,  or  immediately  before  the  sowing  of  fallow  crops.  If  no  dung 
can  be  procured  but  what  is  made  from  the  produce  of  the  farm,  it  will  seldom  be 
possible  to  allow  more  than  ten  or  twelve  tons  to  every  acre,  when  the  land  is  managed 
under  a  regular  course  of  white  and  green  crops ;  and  it  is  thought  more  advantageous 
to  repeat  this  dose  at  short  intervals,  than  to  give  a  larger  quantity  at  once,  and  at  a  more 
distant  period  in  proportion.  {General  Report  of  Scotland,  voL  ii.  p.  517.)  Farm-yarc| 
dung,  it  is  well  known,  is  greatly  reduced  in  value  by  being  exposed  to  tlie  atmosphere 
in  small  heaps,  previously  to  being  spread,  and  still  more  aiVer  being  spread.  Its  rich 
juices  are  exhaled  by  the  sun,  or  washed  away  by  the  rains,  and  the  residuum  is  com- 
paratively worthless.  This  is  in  an  especial  manner  the  case  with  long  fresh  dung,  the 
far  greater  part  of  which  consists  of  wet  straw  in  an  entire  state.  All  careful  farmers, 
accordingly,  spread  and  cover  in  their  dung  with  the  plough,  as  soon  as  possible  after  it 
is  brought  on  the  land. 

4965.  Tke  use  qf  fresh  dung  is  decidedly  opposite  to  the  practice  of  the  iMSt  fltrmcrs  of  turnip  soib ;  its 
inutility,  or  rather  injurious  efTects,  fhnn  its  opening  the  soil  too  much,  is  a  matter  of  experience  with 
every  one  who  cultivates  drilled  turnips  on  a  Urge  scale.  As  the  whole  farm-yard  dung,  on  such  land,  it 
applied  to  the  turnip  crop,  it  must  necessarily  happen  that  it  should  be  laid  on  in  diff^ent  stages  of  putre< 
''^^'1 ;  and  what  is  made  very  late  in  spring,  often  after  a  very  slight  fermentation,  or  none  at  all.    The 


experience  of  the  effect  of  recent  dung  is  accordingly  very  general,  and  the  result,  in  almost  every  case, 
is,  that  the  arowth  of  the  young  plants  is  slow ;  that  they  remain  long  in  a  fleeble  and  doubtAil  state ;  and 
that  they  seUlom,  in  ordinary  seasons,  become  a  AiU  crop,  even  though  twice  the  quantity  that  la  given  of 
short  muck  has  been  illowed.  On  the  other  hand,  when  the  manure  is  considerably  decompoMd,  the 
effects  are  immediate,  the  plants  rise  vigorously,  and  soon  put  forth  their  rough  leaf,  after  which  the 
beetle  or  fly  does  not  seise  on  them ;  and  in  a  few  weeks,  the  leaves  become  so  large,  that  the  plants  pro. 
bably  draw  the  ^nreatest  part  of  their  nourishment  fVom  the  atmosphere:    Thou|rh  it  were  true,  thereror& 


that  more  nutritive  matter  is  given  out  by  a  certain  quantity  of  dung^  apphed  in  a  recent  state,  and 
allowed  to  decompose  gradually  In  the  soil,  than  if  applied  after  undergoing  fbrmentation  and  putrefac- 
tion, the  objection  arising  flrom  the  slowness  of  iti  oiweration  would,  in  many  instances,  be  an  insuperable 
one  with  fimners.  But  there  seems  reason  to  doubt  if  fresh  strawy  manure  would  ferment  much  in  the 
soil,  after  being  spread  out  in  so  small  a  quantity  as  has  been  already  mentioned ;  and  also  i^  in  the 
warm  dry  weather  of  summer,  the  shallow  covering  of  earth  given  by  the  plough  would  not  permit  the 
gaseous  matters  to  escape  to  a  much  greater  amount  than  if  fenuentation  bad  been  completed  in  a  well- 
built  covered  dunghill 

496a  Another  great  ejection  tothevu  f^  fresh  farmyard  dung  is,  that  the  seeds  and  roots  of  those 
plants  with  which  it  commonly  abounds  spring  up  luxuriantly  on  the  land ;  and  this  evil  nothing  but  a 
considerable  degree  of  fermentation  can  obviate.  The  mass  of  materials  consists  of  the  straw  of  various 
crops,  some  of  the  grains  of  which,  after  all  the  care  that  can  be  taken,  will  adhere  to  the  straw ;  of  the 
dung  of  different  animals  voided,  as  is  often  the  case  with  horses  fed  on  oats,  with  the  grain  in  an  entire 
state ;  and  of  the  roots,  stems,  and  seeds  of  llie  weeds  that  had  grown  among  the  straw,  clover,  and  hay, 
and  such  as  had  been  brought  to  the  houses  and  fold-yards  with  the  turnips  and  other  roots  given  to  live 
stock. 

4967.  ne  degree  qf  decomposition  to  which  farm-yard  dsmg  should  arHse,  before  it  can  be  deemed  a  pro. 
fltable  manure,  must  depend  on  the  texture  of  the  soil,  the  nature  of  the  plants,  and  the  time  of  its 
application.  In  general,  chiyey  soils,  as  more  tenacious  of  moisture,  and  more  benefited  by  being  ren. 
dered  incohesive  and  porous,  may  receive  manure  less  decomposed  than  well  pulverised  turnip  soils 
requira  Some  plants,  too,  seem  to  thrive  better  with  f^esh  dung  than  others,  potatoes  in  particular ;  but 
all  the  small-secded  plants,  such  as  turnips,  clover,  carrots,  &c  which  are  extremely  tender  in  the  early 
stage  of  their  growth,  require  to  be  pushed  forward  into  luxuriant  vegetation  with  the  least  possible 
delay,  by  means  of  short  dung. 

4968.  The  seaton  when  manure  is  applied,  is  also  a  material  circumstance.  In  spring 
and  summer,  whether  used  for  com  or  green  crops,  the  object  is  to  produce  an  imme- 
diate effect,  and  it  should  therefore  be  more  completely  decomposed  than  may  be  neces- 
sary when  laid  on  in  autumn  for  a  crop  whose  condition  will  be  almost  stationary  for 
many  montlis.   (Sup,  Ency.  JBrit.  art.  jigr,) 

4969.  The  quantity  of  putrescent  manure  requisite  for  each  acre  of  hmd  during  each 
year  is  estimated,  by  Professor  Coventry,  at  five  tons  per  acre  annually.  That  quantity 
being  supplied,  not  annually,  but  in  quantities  of  twenty  tons  per  acre  every  four  years, 
or  twenty-five  tons  per  acre  every  five  years.    {Quctr.  Jour,  Agr.  vol.  iL  p.  335.) 

SuBSECT.  2,     Lime,  and  its  Management  m  a  Manure, 

4970.  Lime  is  by  far  the  most  important  of  the  Jossil  manures  s  and,  indeed,  it  may  be 
asserted,  that  no  soil  will  ever  be  fit  for  much  which  does  not  contain  a  proportion  of 
this  earth,  either  naturally  or  by  artificial  application.  Next  to  farm-yard  dung,  lime  is 
in  most  general  use  as  a  manure,  though  it  is  one  of  a  quite  different  character ;  and  wheu 
judiciously  applied,  and  the  land  laid  to  pasture,  or  cultivated  for  white  and  green  crops 
alternately,  vrith  an  adequate  allowance  of  putrescent  manure,  its  effects  are  much 
more  lasting,  and,  in  many  instances,  still  more  beneficial,  than  those  of  farm-yard  dung. 
Fossil  manures.  Sir  H.  Davy  observes,  must  produce  their  effect,  either  by  becoming 
a  constituent  part  of  the  plant,  or  by  acting  upon  its  more  essential  food,  so  as  to  render 
it  more  fitted  for  the  purposes  of  vegetable  life.     It  is,  perhaps,  in  the  former  of  these 
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ways  that  wheat  and  some  other  plants  are  brought  to  perfSecdon,  after  Mme  has  been 
applied,  upon  land  that  would  not  bring  them  to  maturity  by  the  most  liberal  usd  of  dung 
alone.  This  being  an  established  fact  may  be  considered  one  of  the  greatest  importance 
to  all  cultivators. 

4971.  IVUh  regard  to  ike  quantity  of  lime  that  ought  to  be  applied  to  different  soils,  it  is 
much  to  be  regretted  that  Sir  Humphry  Davy  has  not  thought  proper  to  enter  fully 
into  the  subject.  Clays,  it  is  well  known,  require  a  larger  quantity  than  sands  or  drj 
loams.  It  has  been  applied  accordingly  in  almost  every  quanti^  from  100  to  50O 
bushels  or  upwards  per  acre.  About  160  bushels  are  generally  considered  a  full  dress- 
ing  for  lighter  soils,  and  80  or  100  bushels  more  for  heavy  cohesive  soils.  One  of  the 
greatest  advantages  arising  from  the  use  of  lime  on  gravelly  or  sandy  soils,  b  its  power 
of  absorbing  moisture  from  the  air,  which  b  in  the  highest  degree  useful  to  the  crops  in 
dry  summers. 

4972.  In  the  avpUcatian  of  Ume  to  arable  land,  there  are  some  general  rules  commonly 
attended  to  by  oiUgent  farmers,  which  we  shall  give  nearly  in  the  words  of  a  recent 
publication. 

1.  Ai  the  edicts  of  lime  greatly  depend  on  its  intimate  admixture  with  the  nirface  foU,  it  is  essential 
to  have  it  in  a  powdery  state  at  the  time  it  is  applied. 

fiL  Lime  having  a  tendency  to  sink  in  the  soil,  it  should  be  ploughed  in  with  a  shallow  Airrow. 

3.  Lime  may  either  be  applied  to  grass  land,  or  to  land  in  preparation  for  green  crops  or  summer  faUow, 
with  almost  equal  advantage;  but,  in  general,  the  latter  rootle  of  application  is  to  he  preferred. 

4k  Lime  ought  not  to  be  applied  a  second  time  to  moory  soils,  unless  mixed  up  as  a  compost,  after  which 
the  land  should  be  immediately  laid  down  to  grass. 

B,  Upon  fresh  land,  the  effect  of  lime  is  much  superior  to  that  of  dung.  The  ground,  likewise,  more 
espiecially  where  it  is  of  a  strona  nature,  is  more  easily  wrought ;  in  some  instances,  it  is  said,  the  saving 
of  labour  would  be  sufiicient  to  Induce  a  farmer  to  lime  hia  land,  were  no  greater  benefit  derived  from  the 
application  than  the  opportunity  thereby  gained  of  working  it  in  a  more  perfect  manner.  {General  Report 
^  ScoOandt  voL  iL  pi  53d) 

4973.  In  liming  fir  improving  hiUy  land,  with  a  view  to  pasture,  a  much  smaller  quan- 
ti^  has  been  found  to  produce  permanent  and  highly  beneficial  effects,  when  kept  as 
much  as  possible  near  the  surface,  by  being  merely  harrowed  in  with  the  seeds,  after  a 
faUow  or  green  crop,  instead  of  being  buried  by  the  plough. 

467i.  The  succemfttl  practice  qf  one  qf  the  most  eminnU  farmers  in  Britain  cannot  be  too  generally 
known  in  a  matter  of  so  great  importance  to  dinners  ofsuch  land,  especially  when  lime  must  be  brought  from 
a  great  distance,  as  was  the  case  in  the  instance  to  which  we  are  about  to  allude  **  A  few  years  after  175i.** 
•ays  Dawson,  **  having  a  considerable  extent  of  outfield  land  in  fallow,  which  I  wished  to  lime  previoudy 
to  its  b(ring  laid  down  to  pasture,  and  finding  that  I  could  not  obtain  a  sufficient  quantity  of  lime  for  the 
whole  in  proper  time,  I  was  Induced,  from  observing  the  effbcts  of  fine  loam  upon  the  surface  of  similar 
coil,  even  when  covered  with  bent,  to  try  a  small  quantity  of  lime  on  the  surface  of  this  fallow,  instead 
of  a  larger  quantity  ploui^ed  down  in  the  usiuil  manner.  Accordingly,  in  the  autumn,  about  twenty 
acres  of  it  were  weU  narrowed,  and  then  about  fifty-six  Winchester  bushels  only  of  unslacked  lime  were, 
after  being  slacked,  carefully  spread  upon  each  English  acre,  and  immediatdy  well  harrowed  in.  As 
many  pieces  of  the  lime,  which  had  not  been  Ailly  slacked  at  first,  were  gradually  reduced  to  powder  by 
the  dews  and  moisture  of  the  earth,  to  mix  these  with  the  soil,  the  land  was  again  well  harrowed  in  three 
or  four  days  thereafter.  This  land  was  sown  in  the  spring  with  oats,  with  white  and  red  clover  |ind  rye- 
grass seeds,  and  well  harrowed,  without  being  ploughed  again.  The  crop  of  oats  was  good ;  the  plants 
of  grass  sufficiently  numerous  and  hedthy ;  and  they  formed  a  very  fine  pasture,  which  continued  sood 
until  i^ougtied  some  years  after  for  corn.  About  twelve  years  afterward^  1  took  a  lease  of  the  hilly  farm 
of  Grubbet ;  many  parts  of  which,  though  of  an  earthy  mould  tolerably  deep,  were  too  steep  and  elevated 
to  be  kept  in  tillage.  As  these  lands  had  been  mucli  exhausted  by  cropping,  and  were  Axil  oif  oouch-graas, 
.    . .  .      . .^ . ...  s.  ,^    _  .. ^of  Ume 


to  destroy  that  and  procure  a  cover  of  fine  grass,  I  fallowed  them,  and  laid  on  the  same  quantity  c 
per  acre,  then  harrowed,  and  sowed  oats  and  grass  seeds  in  the  qiring  exactly  as  in  the  last-mentioncd 
experiment  The  oats  were  a  ftill  cn^  and  the  plants  of  grass  abundant  Several  of  these  fields  have 
been  now  above  thirty  years  in  pasture,  and  are  still  producing  white  clover,  and  other  fine  grasses ;  no 
bent  or  fog  has  yet  appeared  upon  them.  It  deserves  particular  notice,  that  more  than  treble  the  quantity 
of  lime  was  laid  upon  fields  adjoining,  of  a  similar  soil,  but  which  being  fitter  for  occasional  tillage,  upon 
them  the  lime  was  ploughed  in.  These  fields  were  also  sown  with  oats  and  grass  seeds.  The  latter  throve 
well,  and  gave  a  fine  pasture  the  first  year ;  but  afterwards  the  bent  spread  so  ftst,  that,  in  three  years, 
there  was  more  of  it  than  of  the  finer  grasses." 

4975.  The  conclusions  which  Dawson  draws  from  his  extensive  practice  in  the  use  of 
Ume  and  dung,  deserve  the  attention  of  all  cultivators  of  similar  land. 

1.  That  animal  dung  dropped  upon  coarse  benty  pastures,  produces  little  or  no  improvement  upon 
them ;  and  that,  even  when  sheep  or  cattle  are  confined  to  a  small  space,  as  in  the  case  of  folding,  their 
dung  ceases  to  produce  any  beneficial  cfffect,  after  a  few  years,  whether  the  land  Is  continued  in  pasture, 
or  brought  under  the  plough. 

52.  That  even  when  land  of  this  description  Is  well  fUlowed  and  dunged,  but  not  limed,  though  the  dung 
augments  the  produce  of  the  subsequent  crop  of  gndn,  and  of  grass  also  for  two  or  three  years,  that  there- 
after its  effects  are  no  longer  discerniUe  either  upon  the  one  or  the  other. 

a  That  when  this  land  is  limed,  if  the  lime  is  kept  upon  the  surfoce  of  the  aolL  or  well  mixed  with  it. 
and  then  laid  down  to  pasture,  the  finer  grasses  continue  in  possession  of  the  soil,  even  in  elevated  and 
exposed  situations,  for  a  great  many  years,  to  the  exclusion  of  bent  and  moss.  In  the  case  of  GrubbeC 
hiUs,  it  was  observed,  that  more  than  thirty  years  have  now  elapsed.  Besides  this,  the  dung  of  the  anU 
mals  pastured  upon  such  land  adds  every  vear  to  the  luxuriance,  improves  the  quahty  of  the  pasture,  and 
augments  the  productive  powers  of  the  soil  when  afterwards  ploughed  for  grain ;  thus  producing,  upon  « 
benty  outfield  soil,  effects  similar  to  what  are  experienced  when  rich  Infield  lands  have  been  long  In 
posture,  and  thereby  more  and  mora  enriched. 

4  That  when  a  large  quantity  of  lime  is  laid  on  such  land,  and  ploughed  down  deep^  the  same  efihcts 
will  not  be  produced,  whether  in  respect  to  the  permanent  fineness  of  tne  pasture,  its  gradual  ameliora. 
tion  by  the  dung  of  the  animals  pastured  on  it,  or  its  fertility  when  afterwards  in  tillage.  On  the  con. 
trary,  unless  the  surface  is  ftilly  mixed  with  lime,  the  coarse  grasses  will  in  a  few  years  regain  possessioo 
of  the  soil,  and  the  dung  thereafter  deposited  by  cattle  wUl  not  enrich  the  land  for  subsequent  Ullage 

iMstly.  It  also  appears  from  what  has  been  stated,  that  the  four.shift  husbandry  is  only  proper  for  very 
rich  land,  or  in  situations  where  there  is  a  Aill  command  of  dung.  That  by  (hr  the  greatest  part  of  the 
land  of  this  country  requires  to  be  continued  in  grass  two,  three,  four,  or  more  years,  according  to  iu 
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natural  poverty ;  that  the  ol)Jectfon  made  to  thU,  vis  that  the  coarse  graaset  In  a  few  years  usurp  pos. 
session  of  the  soil,  must  be  owing  to  the  surfitce  soil  not  being  sufBdentlv  mixed  with  lime^  the  ume 
having  been  covered  too  deep  by  the  plough.    {Farnur**  Magazine,  vol  xiiL  p.  69.) 

Sect.  IV.     Compost t  emd  other  Manures* 

4976.  Mixing  farmrfford  dung,  in  a  state  of  fermentation,  with  earth,  in  which  there  is 
much  inert  vegetable  matter,  —  as  the  banks  or  old  ditches,  or  what  is  collected  from  the 
sides  of  lanes,  &c.,  —  will  bring  this  inert,  dead  matter,  consisting  of  the  roots  of  decayed 
grasses  and  other  plants,  into  a  state  of  putridity  and  solubility,  and  prepare  it  for 
nourishing  the  crops  or  plants  it  may  be  applied  to,  in  the  very  manner  it  acts  on  peat 
Dung,  however,  mixed  with  earth,  taken  from  rich  arable  fields  which  have  been  long 
cultivated  and  manured,  can  have  no  effect  as  manure  to  other  land  that  the  same  earth 
and  dung  would  not  produce  applied  separately ;  because  there  is  generally  no  inert 
matter  in  tiiis  description  of  earth  to  be  rendered  soluble. 

4977.  Mixing  dung,  earth,  and  quick-4i7ne  together,  can  never  be  advisable ;  because 
quick-lime  will  render  some  of  the  most  valuable  parts  of  the  dung  insoluble.  (See  2290. ) 
It  will  depend  on  the  nature  of  soil  or  earth,  whether  even  quick-lime  only  should  be 
mixed  with  it  to  form  compost.  If  there  be  much  inert  vegetable  matter  in  the  earth, 
the  quick-lime  will  prepare  it  for  becoming  food  for  the  plants  it  may  be  applied  to ;  but 
if  rich  earth  be  taken  from  arable  fields,  tlie  bottoms  of  dung-pits,  or,  in  fact,  if  any  soil 
full  of  soluble  matter  be  used,  the  quick-lime  will  decompose  parts  of  tliis  soluble  matter, 
combine  with  other  parts,  and  render  the  whole  mass  less  nourishing  as  manure  to  plants 
or  crops  than  before  the  quick-lime  was  applied  to  it.  Making  composts,  then,  of  rich 
soil  of  this  description,  with  dung  or  Ume,  mixed  or  separate,  is  evidently,  to  say  no 
more  of  it,  a  waste  of  time  and  labour.  The  mixture  of  earths  of  this  description  with 
dung  produces  no  alteration  In  the  component  parts  of  the  earth,  where  there  is  no  inert 
vegetable  substances  to  be  acted  on  ;  and  the  mixture  of  earth  full  of  soluble  matter  with 
dung  and  quick-lime,  in  a  mass  together,  has  the  worst  effects,  the  quick-lime  decom- 
posing and  uniting  with  the  soluble  matter  of  the  earth,  as  well  as  that  of  the  dung ; 
thus  rendering  both,  in  every  case,  less  efficient  as  manures,  than  if  applied  separately 
IVom  the  quick-lime,  and  even  the  quick-lime  itself  inferior  as  manure  for  certain  soil^ 
than  if  it  had  never  been  mixed  with  the  dung  and  earth  at  alL  {Farmer's  Magaxinef 
voL  XV.  p.  351.) 

4978.  Mixing  dung  m  a  state  of  fermentation  with  peat,  or  forming  what  in  Scotland 
arecalled  Meadowbank  middens  ^2241.),  is  a  succesidul  mode  of  increasing  the  quantity 
of  putrescent  manure.  Hie  peat,  being  dug  and  partially  dried,  may  either  be  carted 
into  the  farm^yard  and  spread  over  the  cattle  court,  there  to  remain  till  the  whole  is 
carted  out  and  laid  upon  a  dunghill  to  ferment ;  or  it  may  be  mixed  up  with  the  farm^ 
3rard  dung  as  carted  out.  If  care  be  taken  to  watch  the  fermenting  process,  as  the 
fire  of  a  clay-kiln  is  watched,  a  few  loads  of  dung  may  be  made  to  rot  many  loads  of 
peat.  Adding  lime  to  such  composts  does  not  in  the  least  promote  fermentation, 
while  it  renders  the  most  valuable  parts  of  the  mass  insoluble.  Adding  sand,  ashes, 
or  earth,  will,  by  tending  to  consolidate  the  mass,  considerably  impede  the  progress  of 
fermentation. 

4979.  Bone  manure.  Crushed  bones  were  first  introduced  to  Lincolnshire  and  York- 
shire,  about  1800,  by  a  bone  merchant  at  Hull;  and  the  effect  has  been,  according  to  a 
writer  in  the  British  Farmer* s  Magasine,  voL  iii.  p.  207.,  to  raise  wild  unenclosed  sheep- 
walks  from  2«.  Gd.  or  5s.  to  IQs,  6d.  or  20«.  an  acre.  The  quantity  at  present  laid  on 
is  12  bushels  per  acre  drilled  in,  in  the  form  of  dust,  with  turnip  seed.  The  turnips  are 
fed  off  with  sheep,  and  succeeded  by  a  com  crop,  and  by  two  crops  of  grass.  It  seems 
to  be  generally  aidmitted,  that  bone  dust  is  not  beneficial  on  wet  retentive  soils,  as  con» 
tinued  moisture  prevents  decomposition  ;  but  in  all  descriptions  of  dry  soils  it  never  fails 
of  success.  On  the  poor  soil,  or  chalk  or  lime-stone  of  the  woolds  of  Lincolnshire  and 
Yorkshire,  the  turnip  crops  are  said  to  equal  those  of  any  part  of  England ;  and  the  barley, 
though  coarse,  to  produce  a  greater  quantity  of  saccharine  matter  than  even  the  brightest 
Norfolk  samples.     (Brit.  Farm.  Mag.  vol.  iii.  p.  208.) 

4fi60L  Tie  Domeatler  Agneultttral  Association  appointed  a  committee,  In  18S8,  to  make  enquiries,  and 
report  the  result  of  them,  on  the  use  and  advantages  of  bones  as  a  manure.  The  report  is  ftiU  of  interest, 
and  hlglily  satisOuitory  as  to  the  grest  value  of  this  species.  The  following  Is  a  summary  of  deductions 
fkom  the  details  collected :  — 

1.  That  on  dry  tands,  lime-stone,  chalk,  light  loams,  and  peat,  bones  form  a  very  highly  valuable  ma- 
nure ;  they  may  oe  laid  on  grass  with  great  good  efibct  j  and,  on  arable  lands,  they  may  be  laid  on  fUlow 
for  turnips,  or  used  for  any  of  the  subsequent  crops. 

S.  That  the  best  methocf  Of  using  them,  when  broad-cast,  is  previously  to  mix  them  up  with  earth,  dunft 
or  other  manures,  and  let  them  lie  to  ferment 

a  That  if  used  alone,  they  may  either  be  drilled  with  the  seed  or  sown  broad-csst 

4l  That  bones  which  have  undergone  the  prooeu  of  fermentation  are  decidedly  superior  to  ihote  which 
have  not  done  sa 

5.  That  the  quantity  should  be  about  26  bushels  of  dust,  or  40  bushels  of  large,  Increailng  the  quantity 
If  the  land  be  impoverished.  -^        ^ 

&  That  upon  clays  and  heavy  loams,  it  does  not  yet  appear  that  bonef  will  answer. 

8  F  4 
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4981.  Salty  nitre,  and  other  manurtt  have  been  already  treated  of  in  Part  1 1.  «t  sufficient 
length.  It  is  clear  that  both  salt  and  nitre  may  be  advantageously  used  in  many  cases. 
Nitre  continues  to  be  a  good  deal  used  in  Hertfordshire,  on  which  it  is  sown  at  the  rate 
of  li  cwt.  per  acre.  It  has  been  tried  at  this  rate  in  Scotland  to  wheat  and  to  grass, 
and  the  effect  is  said  to  have  been  wonderful.  Salt  ha^  been  extensively  used  with  almost 
every  crop  at  different  rates,  from  20  to  40  bushels  per  acre ;  and  it  appears  in  many,  if 
not  in  most,  cases  to  have  proved  useful.  {Quar.  Jour*  jfgr,  vol.  t.  p.  208.,  and  Highl. 
Soe.  Trans.  voLi.  p.  147.) 


Chap.  II. 

Culture  of  the  Cereai  Gnutes- 

4982.  The  com  crops  cultivated  in  Britain  are,  wheat,  ryei,  barley,  and  oats.  Other 
culmiferous  plants,  as  the  maize,  millet,  and  rice,  have  been  tried  with  partial  success  in- 
warm  districts,  but  they  have  no  chance  of  ever  becoming  general  in  our  climate.  The 
best  description  of  the  different  species  and  varieties  of  Ceredlia  cultivated  in  Europe 
will  be  found  in  Metzger*s  Europ<Bische  CereaUen  in  Botanischer  und  LandwirthschaftUcher 
Smsicht,  j-c.  Heidelberg,  1824.  Folio,  20  plates.  The  plates  are  exceedingly  well  exe- 
cuted ;  and  there  are  popular  as  well  as  scientific  descriptions,  with  synonyms  in  all  the 
European  languages. 

4983.  On  the  culture  of  culmiferous  fiantst  a  few  general  remaiks  may  be  of  use  to  the 
young  &rmer.  Culmiferous  plants,  particularly  wheat  and  rye,  like  most  others,  have  two 
sets  of  roots.  The  first  originate  with  the  germination  of  the  grain,  are  always  under 
the  soil,  and  are  called  the  seminal  roots ;  the  second  spring  from  the  first  jomt  which  is 
formed  near  the  surface  of  the  soil,  and  fnjm  that  joint  strike  down  into  the  soil ;  these 
are  called  the  coronal  roots.  The  coronal  roots  appear  diiefly  intended  for  drawing 
nourishment  from  the  soil ;  and,  as  Professor  Martyn  has  observed,  are  judiciously  placed 
for  this  purpose,  the  richest  part  of  all  soils  being  on  or  near  the  surface.  These  fibres 
are  of  larger  diameter,  more  succulent,  and  never  so  long  as  the  seminaL  From  these 
facts,  as  to  the  roots  of  culmiferous  plants,  some  important  hints  may  be  derived  regarding 
their  culture.  The  use  of  stirring  the  surface  in  spring  to  facilitate  the  extension  of  the 
coronal  roots,  is  obvious ;  the  immediate  effect  of  a  top-dressing  is  also  apparent,  and 
also  that  manures  may  be  ploughed  in  too  deep  to  give  the  full  amount  of  their  bene- 
ficial effects  to  com  crops  or  grasses.  Sageret,  a  scientific  French  agriculturist,  proved 
experimentally,  that  where  any  of  the  grains  or  grasses  are  etiolated  immediately  after 
germination,  by  growing  too  rapidly,  or  by  being  sown  too  thick  or  in  too  warm  a  sea- 
son, the  first  joint  from  which  the  coronal  or  nourishing  roots  spring  is  raised  above  the 
ground,  and  in  consequence  either  throws  out  no  roots  at  all,  or  so  few  as  to  nourish  it 
imperfectly;  in  which  case  it  either  dies  before  it  ctHues  into  flower,  or  before  the  seed  is 
matured.     {Mem.  de  la  Soc.  Ag.  de  Seine,  torn,  ii.) 

4984.  Whether  com  ought  to  be  sown  broadcast  or  in  driBs,  h  a  question  which  has 
given  rise  to  considerable  discussion.  The  cultivation  in  rows  of  such  plants  as  admit 
of  intertillage  during  the  summer  months,,  is  known  to  supersede  the  use  of  a  summer 
fallow  on  lighter  soils.  **  In  truth,  the  row  culture  of  certaiu  green  crops  is  one  of 
the  greatest  improvements  of  modem  agriculture,  and  should  be  extended  by  every 
effort  of  instmction  and  example.  By  no  other  means  yet  known  to  us  can  so  large 
a  produce  be  raised  from  land  under  constant  tillage,  so  beneficial  a  rotation  of  crops 
be  adopted,  or  so  great  an  economy  be  practised  in  the  application  of  manures.  But, 
while  the  advantages  are  thus  apparent  with  regard  to  the  application  of  this  species 
of  culture  to  our  preparatory  green  crops,  it  does  in  no  degree  follow  that  advantages 
equally  great  will  result  from  its  application  to  our  crops  of  white  com.  The  analogy, 
as  it  regards  the  nature  of  the  plants  which  form  the  subject  of  cultivation,  does  not  hold. 
The  coreal  grains  send  forth  numerous  shoots  or  suckers,  and  the  goodness  of  the  crop 
mainly  depends  on  the  vigour  and  number  of  the  shoots  which  they  send  forth.  The 
other  kind  of  crops  do  not,  generally  speaking,  tiller  like  wheat,  barley,  or  oats,  but  rise 
from  one  stem.  Reasoning  from  these  principles,  we  should  infer  that  the  former  class 
of  plants  should  be  cultivated  in  that  numner  in  which  tliey  are  best  suited  to  summer 
tillage ;  that  is,  in  rows :  the  latter  in  that  manner  in  which  the  seed  is  most  equally  de» 
posited  in  the  upper  stratum  of  the  soU,  whidi  is  in  broadcast.  The  opinions,  however, 
of  intelligent  agriculturists  are  not  agreed  as  to  the  superiority  in  practice  of  the  broad- 
cast over  the  row  system,  even  as  it  relates  to  the  cereal  grains.  The  farmer  of  Nor- 
folk, or  of  the  light  soik  of  Sussex,  will  contend  as  strenuously  for  the  superiority  of  the 
row  system  as  the  farmer  of  East  Lothian  for  the  broadcast  system ;  and  each  may  be 
right  as  it  regards  the  application  of  the  principle  to  the  circumstances  of  his  own 
situation.     The  question  which  is  to  be  settled,  however,  is,  —  Which  of  the  jtwo  systems 
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b  to  be  regarded  as  the  rule  in  hiubendry,  and  which  the  exception  ?  Now,  •—  independ- 
ently of  the  circumstances  just  adrerted  to,  and  judging  only  from  the  greater  extent  to 
which  the  broad-cast  system  u  carried  on  in  the  country ;  from  the  fact  of  the  row  system 
having  declined  in  favour  in  districts  where  it  had  once  been  most  extensively  practised ; 
and  from  its  having  recently  ceased  to  make  progress  in  general  practice,  —  we  should  be 
inclined  to  hold  that,  with  respect  to  the  cereal  grains,  the  rule  of  agricidture  is  the 
broad-cast  system,  and  the  exception  the  row  system.  The  cases  ftlling  under  the 
exception  may  be,  and  doubtless  are,  very  numerous  and  important.  There  are  many 
light  soils  in  which  the  seeds  require  to  be  deposited  at  a  considerable  and  equal  depth, 
and  this  the  drill-machine  effects  better  than  sowing  on  the  surface ;  and  there  are  many 
thin  cold  days  which  tend  to  throw  out  the  plants,  the  best  remedy  for  which  is  thought 
to  be  deep  sowing.*' 

4665.  The  sowing  qfeom  from  ike  kamd,  "  however,  U  known  to  be  attended  with  fome  uncertainty ; 

ndentforr  ""  "     " 

e  work  ii 
degree  of  inaccuracy  in  th( 

have  already  dcacribed  a  broad-cast  hand  drill  (2576L),  and  shall  here  introduce  a  horse  machine  for  the 

same  purpoae  (Jig. 72Sa.  b.),  that  has  been 
for  some  vears  employed  in  "  the  agricuU 
ture  of  Northumberland,  North  Durham, 
and  some  of  the  southern  counties  of  Scot- 
land,  for  sowing  broad-cast  As  it  regards 
economr  alone,  little  perhaps  is  elftcted  by 
the  empioymcntof  this  machine :  its  rccom. 
mendations  are  the  regularity  and  certainty 
with  which  it  pcrfonns  the  work,  and  the 
rendering  of  the  execution  independent  of 
ilAiIneas  or  want  of  care  in  the  ope. 
iOfur,  Jaw,  Agr.  vol  U.  pi  85a) 


being  dependent  for  the  accuracy  of  the  execution  upon  the  skill  and  attention  of  the  sowers.  I'he  regu. 
' I  also affectea  by  winds;  and,  unfortunately,  the  means  rarely  exist  of  detecting  the 
r  in  the  work  until  too  late  to  correct  it*'    As  a  remedy  for  .these  Inconveniences,  we 


larity  of  the  work  is  also  a 


A  man  and  a  horse  with  this  machine  win  sow  between  25  and  SO  acres  in  a  day.    The  regular  manner 


in  which  the  seed  is  disseminated  renders  less  seed  necessary  than  in  the  common  method  of  sowing  by 
the  hand.  Besides  the  advantages  arising  ttom  a  saving  of  seed,  the  sroatcr  regularity,  as  it  regards  tbev 
distance  from  each  other,  with  which  the  plants  spring  up,  generally  renders  the  crop  superior  to  that 
sown  In  the  other  way.    The  machine  has  been  described  as  adapted  to  the  sowing  of  the  common  sorts 


of  grain,  but  it  1«  equally  well  calculated  for  sowing  the  cultivated 


{Quar.  Jour.  Agr.  vol  IL 


4986.  T/ie  pretervation  of  com  after  it  is  threshed  and  cleaned  is  generally  effected  in 
granaries,  where  the  grain  is  kept  well  ventilated  by  passing  it  frequently  from  one  floor 
to  another,  or  through  winnowing  machines. 

4987.  Ii  ha*  been  nropoied  and  a/tempted  in  France  to  preserve  it  in  pits  or  dry  cells  at  an  equal  tcm. 
perature,  and  included  from  the  atnKMpberc;  twt  the  experiments  now  g<4ng  oo  for  this  purpose,  more 
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especially  by  M.  Teraaux  at  St  Ouen,  nor  Paria,  are  not  yet  niffldently  matured  to  enaMe  ut  to  lay  any 
uwAil  result  before  the  public.  That  com  has  been  so  preserved  in  former  agea,  and  that  to  a  considerable 
extent,  is  beyond  a  doubt ;  and  it  is  equally  certain  that  in  the  interior  of  Aftica,  among  the  CaSVcs  and 
other  nations,  as  well  as  in  the  south  of  Russia,  in  Turkey,  and  in  Egypt,  the  practice  is  still  employed  on 
H  small  scale:  It  may  be  doubted,  we  think,  whether,  with  the  present  population  of  Europe,  it  could  ever 
be  generally  adopted. 

498S.  Preservation  c(  com  in  i(toe$.  Some  account  of  the  opening  of  a  slloe  was  lately  read  to  the 
Agricultural  Society  or  Paris.  "  The  place  consisted  of  an  icehouse,  and  the  grain  when  put  in  was  of 
the  llnest  appearance,  perfectly  dried,  and  in  excellent  conditioa  The  door  had  been  beraietically  sealed ; 
and  yet,  when  opened,  a  considerable  thickness  of  the  mass  of  com  was  found  destroyed  by  weevils,  the 
latter  being  in  such  quantity  as  to  occasion  an  elevated  temperature.  As  part  of  the  same  com  had  been 
perfectly  wdl  preserved  in  other  siloes,  the  cause  of  this  deterioration  was  sought  for,  and  a  hole  was 
found  in  the  lower  part  which  had  been  made  by  mice,  and  which,  by  admitting  air  in  sufficient  quantity, 
had  allowed  the  weevils  originally  in  the  com  to  live,  and  increa-ie  their  numbers  to  the  degree  mentioned. 
After  some  observations  upon  experiments  which  showed  that,  insects  could  live  for  a  very  long  time  in 
vitiated  air,  a  committee  was  namfd  to  ascertain  the  requisite  state  of  the  air,  and  the  circumstances 
connected  in  the  enquiry  with  the  preservation  of  grain  in  these  repositoriea.  At  another  meeting  of  the 
aocietv,  M.  Hachette  described  the  method  proposed  by  M.  Clement  to  prevent  the  destraction  of  com  by 
weeviU  It  is  founded  upon  a  fact  observed  by  him,  that  these  insects  cannot  live  in  an  atmosphere  which 
contains  less  than  a  ccruin  proportion  of  moisture  He  therefore  proposes  that  the  com  should  be  subject 
to  a  continued  ventilation  of  air  dried  by  passing  over  quick.lime  or  chloride  of  calcium.  All  the  weevils 
originallyin  the  com  would  thus  be  quickly  destroyed.*'  {Recueti  Indiuiriel,  vol  xil  p.  808.) 

4989.  Tkc  vretervation  qfeom  in  the  north  qf  Russia  may  deserve  notice  more  as  matter  of  curiosity, 
and  for  supplying  ideas  on  the  subject,  than  for  imitation.  The  com  is  dried  In  small  ovens  or  chambers, 
which  communicate  with  a  lar^r  chamber  or  oven  by  small  tubes  that  enter  the  smaller  chambers  at  the 
to^  The  oven  is  then  filled  with  straw  closely  pressed,  which  is  lighted  and  left  to  contume  during  the 
night  Next  morning  the  com  is  taken  fk-om  the  smaller  chambers,  the  smoke  from  the  ovens  having 
passed  into  them  and  perfectly  dried  it  This  practice  has  several  advantages :  the  com  is  lighter  to  move, 
and  is  kept  much  easier,  without  requiring  to  be  constantly  turned,  being  preserved  from  vermin  by  the 
smoky  taste  communicated  to  it  by  the  straw,  which  does  not  quit  it  until  it  has  passed  through  the  milL 
The  com  intended  to  be  kept  for  any  length  of  time  is  put  into  piU,  In  shape  like  a  bottle,  sufficiently  high 
for  a  man  to  stand  erect  in,  which  are  dug  in  elevated  places  with  a  clavev  soil  When  they  are  dug  a 
Are  is  lighted  for  four  and  twcntv  hours,  which  forms  a  hard  crust  round  the  pit  The  intenor  is  lined 
with  the  bark  of  the  birch  tree,  fastened  with  wooden  nails.  Some  straw  is  then  put  at  the  bottom,  upon 
which  the  com  is  placed,  and  more  straw  at  the  top,  the  mouth  of  the  pit  being  then  closed  with  a  wisp  of 
straw  in  the  form  of  a  cone.  Each  pit  contains  from  twenty.  Ave  to  one  hundred  tchetverts,  and  the  grain 
in  them  will  keep  for  twenty  years  without  being  iftjured.  [JBiblioth,  Univer.  de  Genive.) 

4990.  The  uses  to  which  tfie  straw  of  com  may  be  applied  are  various.  Besides  food 
for  cattle,  litter  for  animals,  tfaatch,  &c.,  it  is  bleached  and  plaited  into  ribands  for  forming 
hats,  and  bleached,  dyed  of  different  colours,  split,  and  glued  to  flat  surfaces,  so  as  to 
form  various  works  useful  and  ornamental.  Paper  is  also  made  from  straw ;  and  the 
same  pulp  which  forms  the  paper  may  be  moulded  into  all  the  forms  given  to  papier 
mach^,  medallion  portraits,  embossed  works,  &c.  Whoever  wishes  to  enter  into  the  de- 
tails of  the  great  variety  of  articles  that  may  be  manufactured  from  straw,  should  consult 
the  Dictionnaire  Technologiquet  art.  Faille ;  or  an  abridged  translation  of  a  part  of  the 
article  in  Gill's  Technological  R^fository,  vol.  yL  new  series,  p.  228. 

4291.  The  diseases  peculiar  to  the  cereal  grasses  have  been  included  in  the  diseases 
common  to  vegetables  in  general.  (1671.)  They  are  chiefly  the  smut,  the  rust,  the 
mildew,  and  the  ergot ;  and  we  shall  notice  them  more  at  length  under  the  diflferent  spe- 
cies of  com  which  are  most  subject  to  suffer  from  them. 

4992.  The  practice  of  reaping  com  before  it  is  perfectly  ripe  originated  in  France,  and 
has  lately  been  recommended  by  M.  Cadet  de  Vaux. 

4998.  Com  retmed  eight  days  before  the  usual  Ume^  this  author  says,  has  the  mm  ftiller,  larger,  finer, 
and  better  calculated  to  resist  the  attacks  of  the  weeviL  An  equal  quantity  of  the  com  thus  reaped,  with 
com  reaped  at  the  period  of  maturity,  gave  more  bread,  and  of  a  better  qualitv.  The  proper  time  for 
reajrfng  is  that  when  the  grain,  on  being  pressed  between  the  fingers,  has  a  doughy  appearance  like  the 
cramb  of  bread  just  hot  from  the  oven,  when  pressed  in  the  same  manner.     This  does  not  seem  to  agree 


altogether  with  the  experience  of  some  agriculturists  in  the  Carse  of  Gowrie,  Perthdiire,  where  oats  in. 
tended  to  be  made  into  meal  are  always  found  to  yield  most  when  allowed  to  stand  as  long  as  possible. 
Cora  for  seed,  howex'er.  It  is  acknowledged  by  the  same  asriculturists,  will  answer  the  purpose  perfectly 
though  cut  before  fUUy  matured.  [Perth  Miscetlany,  vol.  I  n.  4L)  If  the  doctrine  of  Cfadet  de  Vaux  be 
confined  to  wheat,  it  may  be  perhaps  considered  as  confirmed  by  the  following  passage  firom  Waistell :  — 
'*  It  is  well  known,'*  he  observes,  '*  that  wheat  produces  the  most  flour  and  the  sweetest  bread  when 
threshed  out  before  it  has  been  stacked ;  and  as  all  com  is  more  or  less  injured  in  both  these  respects,  ac- 
cordingly as  it  is  more  or  less  heated  in  the  rick.  It  would  be  highlv  desirable  totally  to  prevent  Its  heating 
or  becoming  musty,  in  the  ricks.  In  wet  harvests  it  is  sometimes  impossible  to  get  com  sufficiently  dried : 
and  we  see  that  even  in  hot  and  dry  harvests,  such  as  that  of  1819,  a  great  deal  of  com  is  sometimes  spoiled 
in  the  ricks :  we  should,  therefore,  be  extremely  cautious  to  have  com  well  dried  in  the  fi^,  the  ricka 
made  of  a  moderate  sise,  and  raised  off  the  ground,  to  admit  the  air  to  circulate  under  them,  with  chim. 
neys  to  aUow  a  current  of  air  to  pass  upwards  through  them,  to  carry  oflT  the  hot  and  musty  air  fttmi  the 
centre  of  the  rick,  which,  without  such  a  chimney,  has  its  tendency  to  heat  four.fold  greater  than  (me 
with  a  chimney.  Chimneys  being  easily  made,  and  so  beneficial,  it  were  to  be  wished  Uiat  they  were  in 
general  use."    ( WaisteU's  Designs  for  Agr.  ButUings,  p.  101.) 

49^4.  For  seed  corny  it  not  only  appears  that  unripe  gndn  la  preferable,  but  even  that  mildewed  wheat 
and  oats  answer  perfectly.  Mr.  &  Taylor,  the  editor  of  the  Country  Times,  and  formerly  an  extensive 
farmer,  has  been  in  the  practice  of  sowing  fttmi  100  to  130  acres  of  wheat  annually  for  520  years  and  up- 
wards. '*  The  seed  was  invariably  chosen,  not  from  the  best  and  plumpest,  but  the  thinnest  and  moat 
mildewed  seed."  He  has  seen  the  moat  beautiftil  samples  of  wheat  produced  from  seed  of  the  moat 
ordinary  description.  {Country  Times,  March  SS.  1890.)  In  Perthshire,  the  same  is  stated  with  respect  to 
oats.    (Perth  Miscellany,  voL  L  pc  41.) 

4995.  The  methods  of  reaping  com  are  various.  The  most  general  mode  is  by  the 
sickle,  already  described  (2482.  and  2483.) ;  the  scythe  is  also  used,  more  especially 
for  barley  and  oats;  and  a  reaping  machine  (2737.)  is  beginning  to  be  used  in  some 
parts  of  Scotland ;  in  which  country  an  effectual  bean-reaping  machine  (2740.)  was 
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in  use  many  yean  ago.  A  method  of  mowing  corn  much  pncdied  in  the  oountv 
of  Durham,  and  possibly  Yorkshire,  has  lately  been  introduced  into  Northumberland, 
but  does  not  appear  to  make  much  progress,  the  low  priced  Irish  reapers  doing  the  work 
so  much  more  neatly  and  with  less  waste,  though  it  costs  more  money  to  the  owner. 
The  scythe  has  a  cradle  similar  to  that  described  (A05.)  ;  it  is  handled  and  used  differ- 
ently from  the  bow  and  grass  scythes,  and  has  only  one  short  handle  or  "  nib  "  on  the 
<*  sned,**  or  long  handle,  for  the  right  hand ;  the  left  grasps  the  **  sned  *'  with  the  palm 
upwards :  this  enables  the  mower,  who  generally  mows  "  from  the  com,**  to  bring  the 
back  of  the  scythe  and  cradle  to  the  ground,  and  leave  tlic  cut  com  in  a  beautiful  state 
for  being  put  into  sheaves.  A  good  workman  can  do  two,  and  some  three  acres  a  day : 
tliey  charge  about  5s.  per  acre  for  mowing,  binding,  and  stooking  (shocking) :  this  prac- 
tice may  be  advantageously  followed  wherever  the  crop  is  not  stricken  down  by  rains, 
particularly  barley  crops.     (C.  near  Ainioick,  in  Gard.  Mag.  vol.  vi.) 

4996.  Froiled  com,  like  frosted  seeds  of  any  sort,  may  be  detected  by  dissection  and 
comparison  with  uiifrosted  corn.  By  frosted  com  is  to  be  understood  com  that  has  been 
frozen  on  the  plant  before  it  was  perfectly  ripe,  in  consequence  of  wliich  the  germ  of 
the  future  plant  or  vital  part  of  the  seed  is  deprived  of  its  vitality  by  the  expansion 
produced  by  tlie  freezing  of  its  watery  parts. 

4997.  Frottetl  oafs.  The  oat  being  one  of  the  latest  comt.  and  a  com  of  cold  rather  than  of  warm 
couotrlea.  It  more  liable  to  be  froxen  than  anyotber ;  but  fortunately,  also,  ftoscn  oats  are  more  eaaily 
detected  than  either  flrozen  wheat  or  barley.  The  Rer.  James  Farquharsoii,  who  has  paid  much  attention 
to  tl)ia  subject,  and  written  an  elaborate  article  on  it  in  the  Farmer's  MagaxiHr  (vol  xix.)*  observe«|  that 
every  kernel,  when  stripped  of  the  husk,  will  be  found  to  exhibit  the  appearance  of  a  groove  on  one  side. 
If  the  bottom  of  the  groove  has  a  smooth  clear  translucent  appearance  from  end  to  end^  if  it  Is  not 
much  shrunk  into  the  substance  of  the  kernel ;  and  if  the  kernel  splits  with  difficulty  in  its  direction, 
then  we  may  pronounce  the  vital  part  of  the  seed  to  l>e  fVee  flrom  injurv  by  flrost  If,  on  the  contrary, 
there  is  a  black  speck  seen  in  the  groove  at  the  root  end  of  the  kernel ;  if  the  groove  cuU  deep  into  the 
kernel,  so  that  it  may  t>e  split  in  that  direction ;  and  if,  when  the  kernel  is  so  split,  the  blackness,  accom. 
panied  with  a  rotten  scaly  appearance,  is  seen  extendmg  fVom  end  to  end  at  the  bottom  of  the  groove, 
then  the  vital  part  or  Ibture  plant  may  be  pronounced  entirely  unfit  for  being  used  as  seed. 

4996.  Frosted  barley.  ITie  nature  of  the  injury  that  ripening  barley  suffers  A-om  Arost  is  similar  to  that 
iuflbred  bv  oats,  llie  husk  of  barley,  like  tliat  of  oats,  consists  of  two  unequal  parts ;  the  small  part 
covering  the  groove  of  the  kerneL  In  sound  grain,  when  dry,  the  hull  is  firmly  attached  to  the  kernel ; 
but  in  frosted  grain  the  small  part  of  the  hull  becomes  loose,  and  feels  soft  on  being  pressed ;  and  if,  in 
such  grain,  this  part  of  the  hull  is  stripped  away,  a  blackness  and  rottenness,  resembling  that  in  frosted 
oats,  will  be  seen  in  the  bottom  of  the  groove.  In  fhMted  barley  the  husk  becomes  loose  all  round  the 
root  end ;  but,  as  this  is  a  circumstance  that  is  occasionally  observed  likewise  in  barley  that  was  never 
exposed  to  frost,  it  certainly  sometimes  arises  from  other  causes,  —perhaps  from  wet ;  and  this,  unless  the 
grain  has  germinated,  does  not  render  it  unfit  for  seed  or  malting.  The  only  sure  mark  of  damage  tram. 
frost  Is  the  blackneu  and  rottenness  in  the  bottom  of  the  groove. 

49991  Frosted  wheat.  Upon  an  attentive  inspection  of  wheat  that  has  been  exposed  to  the  fhMt.  it  will 
be  observed  that  in  a  large  proportion  of  grains  there  is  a  rotten  scaly  appearance  where  the  embryo  of 
the  plant  Is  attached  to  the  cotyledon  or  mealy  part  of  the  grain ;  that  the  groove  is  much  deeper  than  In 
wheat  that  was  saved  before  the  frost ;  and  that  the  grains  are  easily  split  In  its  direction.  From  this  it 
b  inferred  that  wheat.  In  its  ripcnins  stage,  suffers  from  froit  an  li^ury  of  the  same  nature  with  that  bus- 
tained  by  oats  and  barley.  {Farm.  Mag.  vol  xix.) 

5000.  The  nutrUive  products  of  the  plants  to  be  treated  of  in  this  section,  are  thus  given 
by  Sir  H.  Davy. 
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Sbct.  I.      Wheat.  —  Triticum  L. ;   Tridndria  Digunia  L.,  and  Graminetg  J.     FrometUy 
Fr. ;   Weitzen,  Ger. ;  Grano,  Ital. ;  and  Ttigo,  Span. 

5001.  Wheat  is  by  far  the  most  important  of  the  cereal  grasses,  the  flour  made  from  ita 
grains  or  seeds,  from  the  quantity  of  gluten  tney  contain,  making  the  best  bread  in  the 
world.  A  greater  proportion  of  mankind  are  nourished  by  rice  than  by  wheat,  but 
there  is  no  grain  which  comes  near  wheat  in  its  qualities  for  bread  ^making.  Rice 
and  maize  are  comparatively  unfit  for  it,  and  oats,  barley,  and  rye  but  imperfectly 
adapted.  Rye,  however,  comes  nearer  to  wheat  in  its  bread-making  qualities  than  any 
other  grain. 

5002.  Of  what  country  wheat  is  a  native,  is  totally  unknown ;  it  has  been  supposed 
indigenous  to  Asia  and  Africa,  and  unquestionably  it  is  more  likely  to  belong  to  these 
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parts  of  the  world  than  any  other ;  but  all  that  can  be  advanced  on  this  subject  is  con- 
jecture. Wheat,  with  the  exception  it  is  said  of  some  parts  of  the  southern  coast  of 
Africa,  is  cultivated  in  every  part  of  the  temperate  and  torrid  zones,  and  in  some  places 
as  high  as  2000  feet  above  the  level  of  tlie  sea.  It  has  been  grown  from  time  imme- 
morial in  Britain,  but  in  few  places  at  a  greater  elevation  than  600  feeL  Of  course 
the  elevation  to  which  any  plant  can  be  cultivated  always  depends  on  the  latitude  of 
(he  situation. 

5003.  Species  and  varieties,  (Jig.  723.)  Botanists  reckon  seven  species  of  Triticum, 
which  are  or  may  be  cultivated  for  their  grains,  besides  many  varieties  and  subvaricties 
of  those  in  common  culture.     The  species  or  subspecies  are, 


1 .  Hrftlcum  mt^Tttm,  Summar  wheat  or  mioff  m 
t.  hyMrnum,  LammM  vtwat  (li). 

S.  oomptMtiun,  Enptlan  wheat  (e). 

4.  tdiKidum,  TaiiTd  whnt  (</) 


«(«). 


A   Tritlcum  peloideniB,  Polbh  vliMt  (t). 
6.  SfMa,  8p«lt  whMt  (/). 


rhMt  (/). 
OiM^cnincdi 


tfg). 


The  first,  second,  fourth,  and  fifth  sorts  are  by  many  botanists  considered  as  only 
varieties,  and  it  it  is  doubtful  whether  the  third  and  sixth  may  not  be  the  same ;  the 
seventli  has  all  the  marks  of  a  distinct  species,  but  it  is  very  questionable  whether,  if 
much  cultivated,  it  would  always  continue  to  produce  one  row  of  grains. 

EOOi.  The  spring  or  summer  wheat  (n),  Bli  de  Mart,  Fr.,  i«  dUtinguished  from  that  generally  Mwri,  b  j 
its  narrower  ean,  longer  beards,  smaller  grains,  and  shorter  and  more  slender  straw,  and  also  by  ittf 
inability  to  endure  our  winters.  It  is  commonly  sown  in  Ai>ril,  or  even  so  bte  as  May.  It  was  known  to 
Parkinson  In  1666,  but  has  never  been  much  cultivated,  except  in  Lincolnshire.  It  was  tried  and  ^ven 
up  in  Northumberland  and  Mid  Lothian,  and  also  in  some  rounties  near  London.  Muny  varieties  of 
summer  wheat  were  transmitted  a  few  years  ago  to  the  president  of  the  Board  of  Agriculture  (Vom  the 
Agricultural  Society  of  Paris,  for  the  purpose  of  experiroont,  and  were  divided  among  several  distinguished 
agriculturists,  {Comm.  to  tke  Board  qf  Agr.,  vol.  vii.  p,  II.);  but  there  has  not  yet  been  time  for  eetablishing 
their  comparative  merits,  or  their  adaptation  to  the  climate  of  Britain.  Summer,  or,  as  it  is  often  called, 
spring,  wheat  has  however  been  long  and  extensively  cultivated  in  some  parts  of  England,  particularljr  in 
Linodnshire ;  and  it  is  probable  may  be  found  a  valuable  crop  in  the  southern  counties ;  but  the  trials 
that  have  been  made  in  the  north,  do  not  seem  to  entitle  it  to  a  preference  over  winter  wheat  sown  in 
spring,  or  even  oats  or  barley,  in  that  climate 

£0(J6.  Qf  tke  vHmter  or  commtm  wheat  (6),  Froment  Uane,  Fr.,  there  are  a  great  number  of  varieties. 
Professor  Martyn,  in  Miller's  Dictionarp,  has  described  forty.uine  sorts,  and  Professor  Thaer  speaks  of  a 
hundred,  but  affirms  that  those  who  deicribe  them  know  nothing  about  them,  and  in  all  probability 
include  one  sort  luider  different  names.  All  the  varieties  may  be  reduced  to  two^  the  white,  and  the 
lurown  or  red  grained.  As  subvarieties,  there  are  the  bearded  and  beardless,  the  wooUy-chaffM,  and  thin 
or  hairy  chaflM,  both  of  the  reds  and  whites.  To  these  some  add  another  variety,  which  is  the  spring, 
sowing  common  wheat  It  is  stated  by  those  who  maintain  that  this  variety  exists,  that  through  long 
sowing  the  progeny,  after  a  number  of  generations,  acquires  a  habit  of  conUng  earlier  into  blossom  than 
seed  fhnn  winter-^own  grain.  Thb  we  think  very  likely,  but  are  not  aware  that  the  variety  is  distinctlv 
known  by  any  recognisable  marks  in  the  plants  The  red  or  brown  wheau  are  universally  considered 
more  hardy  than  the  white,  but  as  yielding  an  inftrior  flour :  the  wooUy.white  is  supposed  to  yield  the 
best  flour:  but  woolly.chaflM  wheats  are  considered  more  liable  to  the  mildew  than  any  other. 

500&  T%e  EgmHan^  or  manyupiked  wheat  (c),  Bli  de  miracle  ou  de  Smyme,  Fr.,  the  turgid  grey 
pollard  or  duck-fain  wheat  (if),  and  the  Polish  wheat  {e\  may,  for  all  agricultural  purposes,  be  considered 
only  varieties  of  the  common  winter  wheat  They  are  cultivated  in  a  few  places  in  England,  and  seeds  of 
them  may  be  procured  flrom  the  public  botanic  gardens ;  but  they  are  in  little  estimation. 

5007.  Spelt  wheat  (/},  the  Epautre  of  the  French,  is  known  by  iU  stout  straw,  which  is  almost  solid, 
and  by  its  strong  pikes,  with  chaff  partially  awned.  the  awns  long  and  stiff.  The  chaff  adheres  so  closely 
to  the  grain  as  not  to  be  separated  without  great  oiffictUty.  This  grain,  as  we  have  seen,  is  a  good  deal 
sown  in  the  south  of  Europe.  In  France  it  is  sown  in  spring,  on  land  too  coarse  for  common  wheat,  and 
it  ripens  in  July  and  August  It  is  the  principal  wheat  sown  in  Suabia  and  the  north  of  Switserland ; 
and  IS  a  good  deal  sown  in  Spain.  The  grain  is  light,  and  yields  but  little  flour ;  but  it  is  said  to  contain 
a  larger  portion  of  gluten  tnan  common  wheat,  and  for  that  reason  is  recommended  as  superior  to  any 
other  in  pastry  and  confectionary.    It  is  not  cultivated  in  Britain. 

50U&  The  one-grained  wheat  (g).  Petit  dpautre^  Fr.,  is  known  by  its  small  thin  spike,  and  single  row  of 
grains ;  the  leaves  and  straw  are  remarkably  small,  but  very  hard  :  and  the  plants  tiller  \cxy  much.  It  is 
chiefly  cultivated  in  the  mountainous  parts  of  Rwitsorland.  where  its  straw,  like  that  of  the  former  s|M!cie«, 
is  much  used  for  thatching.  The  grain  makes  a  brown  light  bread :  but  its  great  excellence,  according 
toVilUit,isforgrucU 
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5009.  To  procure  new  varieties  of  wheats,  the  ordinaiy  mode  is  to  select  from  a  field 
a  spike  or  spikes  from  the  sanie  stalk,  which  has  the  qualities  sought  for ;  such  as  larger 
grains,  thinner  chaff,  stiffcr  straw,  a  tendency  to  earliness  or  lateness,  &c. ;  and  picking 
out  the  hest  grains  from  this  ear  or  ears,  to  sow  them  in  suitable  soil  in  an  open  airy 
part  of  a  garden.  When  the  produce  is  ripe,  select  the  best  ears,  and  irom  these  the 
best  grains,  and  sow  these,  and  so  on  till  a  bushel  or  more  is  obtained,  which  may  theiL 
be  sown  in  a  field  apart  from  any  other  wheat.  In  this  way,  many  of  the  varieties  of 
our  common  winter  wheat  have  been  obtained ;  as  the  hedge-wheat  which  was  reared 
from  the  produce  of  a  stalk  found  growing  in  a  hedge  in  Sussex,  by  one  Wood,  about 
1790.  Other  Tarieties  have  assumed  their  distinctive  marks  from  having  been  long 
cultivated  on  the  same  soil  and  climate,  and  take  local  names,  as  the  Hertfordshire  red, 
Essex  white,  &c. 
5010.  MarshaUt  (Yorkshire)  mentions  a  case  in  which  a  man  of  accurate  obserratlon,  having  in  a  pieM 
r  wheat  perceived  a  plant  of  uncommon  strength  and  luxuriance,  di^  '  "  "  "  ^ 
and  setting  its  closelyourrounding  neighbours  at  defiance,  marked  i 


of  wheat  perceived  a  plant  of  uncommon  strength  and  luxuriance,  diflViaing  its  branches  on  every  side, 
and  setting  its  closelyourrounding  neighbours  at  defiance,  marked  it :  and  at  harvest  removed  it  sepa. 
ratel  J.    The  produce  was  15  ears,  yielding  604  crains  of  a  strong-bodicd  IiveT.coloured  wheat,  diilMug,  in 


genenl  appearance,  ftom  every  other  variety  he  had  seen.  The  chaff  was  smooth,  without  awns,  and  of 
the  colour  of  the  grain ;  the  straws  stout  and  reedy.  These  604  grains  were  planted  singly,  nine  inches 
asunder,  filling  about  40  square  yards  of  ground,  on  a  clover  stubble,  the  remainder  of  the  ground  being 
sown  with  wheat  in  the  ordinary  way }  by  whicn  means  extraordinary  trouble  and  destruction  bnr  birds 
were  avoided.  The  produce  was  two  gallons  and  a  half,  weif  hingS0|lb8.  of  prime  grain  for  seed,  besides 
some  pounds  for  secondsi  One  grain  produced  25  ears,  yieldmg  1235  grains ;  so  that  the  second  year's  pnw 
duce  was  sufllclent  to  plant  an  acre  ofground.  What  deters  farmers  flrom  improvements  of  this  nature  is 
probably  the  mischievousness  of  birds;  flrom  which  at  harvest  it  is  scarcely  possible  to  preserve  a  small 
patch  of  com,  especially  in  a  garden  or  other  ground  situated  near  a  habitation ;  but  by  carrying  on  the 
Improvement  in  a  field  of  com  of  the  same  nature,  that  inconvenience  is  got  nd  of  in  this  situation, 
however,  the  botanist  will  be  apprehensive  of  danger  flrom  the  floral  farina  of  the  surrounding  crop. 
But  from  what  abservations  Marshall  has  made  he  Is  of  opinion  his  fears  will  be  groundlcssu  No  evil  of 
this  kind  occurred,  though  the  cultivation  of  the  above  variety  was  carried  on  among  white  wheat 

5011.  But  the  Mott  $ifstemaite  tnode  qf  procuring  new  varietiei,  is  by  crossing  two  sorts,  as  in  breeding} 
that  is,  by  impregnating  the  female  organs  trf"  the  blossoms  of  one  ear  with  the  fecundating  matter  or 
pollen  of  the  male  organs  of  the  blossom  of  another  variety  of  a  diflferent  quality.  Thus,  supposing  a 
nurmer  was  in  the  habit  of  cultivating  a  very  good  variety,  which  he  wished  to  rentier  somewhat  earlier, 
let  him  procure  in  the  blossoming  season,  tnm  a  very  early  soil,  some  spikes  of  an  early  sort  just  coming 
into  blossom :  and  let  him  put  the  ends  of  these  in  water,  and  set  them  in  the  shade  so  as  to  retard  their 
ftilly  blossoming  till  the  plants  he  has  destined  to  become  the  females  come  into  flower.  Then  let  him  cut 
out  all  the  male  oigans  of  the  latter,  befote  they  have  advanced  so  far  as  to  impregnate  the  stigma;  and, 
having  done  this,  let  him  dust  the  stigma  with  the  blossoming  ears  of  the  early  or  male  parent  The 
impregnated  stalks  must  then  be  kept  apart  flrom  other  wheats  that  the  progeny  may  be  true.  When  the 
grains  ripen,  let  him  sow  the  best;  and  from  the  produce,  when  ripe,  select  the  earliest  and  finest  spikes 
nx  seed.    Ijet  him  sow  these,  and  repeat  the  choice  tiQ  heprocures  a  bushel  or  two  of  seed.    This  oper. 


ation  has  been  successfully  perforaied  by  T.  A.  Knight  (1633) ;  and  though  it  may  be  reckoned  too  delicate 
for  farmers  in  general,  it  will  be  looked  on  by  the  pbiiosophical  agriculturist  as  not  improbably  leading  to 
results  as  important  as  those  which  have  attended  the  practice  in  the  case  of  garden  fruits  and  flowers. 
The  scientific  flirmer  may  consult  on  this  suhject  Bishop's  Causal  .Botensr  already  referred  to^  the 
Gardener**  Magazine,  and  Saggio  Botaako  Georgtco  iniomo  rkibridismo  detlerkmte,  by  BillardL    Pavia, 


ing  a  new  variety  of  ascertained  excellence.    To  show  what  may  be  gained  in  time  by  this  mode,  we  shall 

quote  from  lite  Philosophical  Transactions  an  account  of  an  expenment  made  by  C.  Miller,  son  of  the 

celebrated  gardener  of  that  name,  in  VIGfi.    On  the  Sd  of  June,  Miller  sowed  some  grains  of  the  common 
_-^_._    .    _.__..__  .K..^    -  .         .       ...     .     -         ..  .  ._  J  ._._  ,«.__..        .    ^ 

i  of 


red  wheat;  and  on  the  8th  of  Augmt,  a  single  plant  was  taken  up  and  separated  into  18  parts,  and  each 
part  planted  separately.  These  plants  having  pushed  out  several  side  shoots,  bv  about  the  middle  of 
September,  some  of  them  were  then  taken  up  and  divided,  and  the  rest  of  them  between  that  time  and 
the  middle  of  October.  This  second  division  produced  67  planta  These  plants  remained  through  the 
winter,  and  another  division  of  them,  made  about  the  middle  of  March  and  the  19th  of  ApriL  produced 
500  plants.  They  were  then  divided  no  Airther,  hut  permitted  to  remain.  The  plants  were,  m  general, 
stronger  than  any  of  the  wheat  in  the  fielda  Some  of  them  produced  upwards  of  100  cars  from  a  single 
root  Many  of  the  ears  measured  seven  inches  io  length,  and  contained  between  00  and  70  grains,  llie 
whole  number  of  ears  which,  by  the  process  above  mentioned,  were  produced  flrom  one  grain  of  wheat, 
was  21,1(J9,  which  yielded  three  pecks  and  three  quarters  of  clean  com,  the  weight  of  which  was  47]bs. 
7  ounces ;  and,  from  a  calculation  made  by  counting  the  number  of  grains  in  an  ounce^  the  whole  number 
of  grains  was  about  386,840.  By  this  account  we  find,  that  there  was  only  one  general  division  of  the 
plants  made  in  the  spring.  Had  a  second  been  made,  BUller  thinks  the  nmnber  of  plants  would  have 
anMmnted  to  8C0O  instead  of  500,  and  the  produce  thereby  much  enlarged. 

501 S.  In  making  a  choice  from  aU  the  species  and  varieties  which  we  have  named,  the 
thin-skinned  white  wheats  are  preferred  by  all  the  best  British  faimers  whose  soil  and 
climate  are  suitable  for  this  grain,  and  for  sowing  in  autumn.  In  late  situations,  and 
less  favourable  soils  and  climates,  the  red  varieties  are  generally  made  choice  of;  and 
these  are  also  generally  preferred  for  sowing  in  spring.  Red  wheats,  however,  are  con- 
ddered  as  at  Irast  fifteen  per  cent,  less  valuable  than  the  white  varieties.  No  subvariety 
ever  continues  very  long  in  vogue ;  nor  is  it  fitting  that  it  should,  as  degeneracy  soon 
takes  place,  and  another  and  better  is  sought  for  as  a  successor.  Hence  the  only  re- 
commendation we  can  give,  as  to  the  choice  of  subvarieties,  is,  to  select  the  best  from 
among  those  in  use  by  the  best  farmera  in  the  given  situation,  or  nearest  well-cultivated 
district. 

5014.  TTie  soils  best  adapted  for  the  culture  of  wheat,  are  rich  clays  and  heavy  loams ; 
but  these  are  not  by  any  means  the  only  description  of  soils  on  which  it  is  cultivated. 
Before  the  introduction  of  turnips  and  clover,  all  soils  but  little  cohesive  were  thought 
unfit  for  wheat ;  but,  even  on  sandy  soils.  It  is  now  grown  extensively,  and  with  much 
advantage,  after  either  of  these  crops.     The  greater  part  of  the  wheat  crop  throughout 
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Britain,  however,  b  probably  still  sown  upon  fallowed  land.  When  it  succeeds  turnips 
consumed  on  the  ground,  or  clover  cut  for  hay  or  soiling,  it  is  commonly  sown  after  one 
ploughing.  In  Scotland,  when  wheat  is  to  be  sown  after  clover  upon  heavier  soils,  or 
after  grass  of  two  or  more  years,  the  land  is  ploughed  twice  or  thrice,  or  receives  what  is 
called  a  rag  fallow.  In  Norfolk  and  Suffolk,  wheat  is  seldom  sown  after  fallow  or 
turnips ;  but  the  farmer  tliere  thinks  himself  almost  sure  of  a  good  wheat  crop  after  a 
good  clover  crop.  One  ploughing  only  is  required,  and  the  seed  is  dibbled  in  the  flag, 
as  they  call  it ;  that  is,  on  the  turned-over  suiiace  or  furrow  slice. 

5015.  On  rick  days,  wheat  taay  be  cultivated  almost  every  second  year,  provided  due  care  it  taken  to 
keep  tiie  land  clean,  and  in  good  condition.  A  cummer  (Ulow  once  in  four,  six,  or  eight  yean,  according 
to  seasons  and  clrcumsunces,  is,  however,  necessary  -.  and  manure  should  either  be  apidicd  on  that  fallow 
for  the  first  crop  of  wheat,  or.  what  some  people  think  preferable,  should  be  laid  on  the  whcat-stubble  tm 
a  crop  of  drilled  beans,  which  ensures  the  succeeding  crop  of  wheat  If  the  first  crop  of  beans  has  been 
completely  cleaned,  there  is  no  dtflliculty  in  repeating,  and  even  in  extendins  the  course;  and  the  crops 
will  be  little  inferior  to  those  gained  at  the  banning  of  the  rotation,  provided  manure  has  been  bestowed 
to  each  crop  of  beans.  In  this  way,  when  the  ground  is  fallowed  every  fourth  year,  two  crops  of  wheat 
and  one  of  beans  are  gained  fVom  manuring  once ;  when  fallowed  every  sixth  year,  tliree  crops  of  wheat 
and  two  of  beans  are  gained  from  manuring  twice }  and,  when  fallowed  ever^  eighth  year,  four  crops  of 
wheat  and  three  of  beans  flrom  manuring  thrice.  In  the  first-mentioned  shift,  less  manure  is  bestowed 
than  in  either  of  the  others ;  and,  if  the  soil  is  of  good  quality,  it  will  support  itself :  whereas,  in  the 
shifts  of  six  and  eight,  unless  foreign  manure  be  procured,  it  rarely  happens  that  they  can  go  on  success. 
tvSiy  for  any  length  of  time,  without  abstracting  dung  mmi  other  parts  of  the  ftmn  on  which  they  are 
practised.    {Brown**  TV.  on  Rural  ^airs.) 

5016.  In  cumvaihuf  wheat  on  thin  datf,  the  rotations  just  mentioned  are  inapplicable  A  iix-course 
shift  of  a  different  kfed  has,  however,  1  "^  "^  '"       "  "^  ""'  '^ 


. ,  been  successfully  followed  by  many  people ;  but  it  requires  every 

branch  of  the  work  to  be  well  executed.  1st,  a  summer  fallow,  dunged  at  the  rate  of  twelve  or  fourteen 
double  kMuis  per  acre ;  2d,  wheat ;  3d,  grass ;  4th,  oats ;  5th,  peas  and  beans  drilled }  6th,  wheat  If 
manure  can  be  given  in  the  middle  of  the  shift,  every  one  of  the  crops  may  be  expected  good :  but  if  that 
Is  withheld,  there  will  necessarily  be  a  proportionable  falling  off  in  the  two  last  crops.  Husbandmen 
must,  however,  regulate  their  practice  according  to  their  means,  thouigh  it  deMrves  to  be  remarked,  that, 
if  greater  attention  were  paid  to  the  collecting  of  materials  which  ultimately  are  converted  into  manure, 
many  deficiencies  in  the  article  would  be  ftiUy  supplied.  {Brown.) 

5U17.  ExeeUeni  wheat  may  be  grown  on  light  $oU*,  with  the  exception  of  soft  sands.  Such  soils, 
however,  are  not  constitutionally  &posed  to  the  growth  of  that  grain;  nor  will  they,  under  any  manage- 
ment,  bear  such  a  flrequent  repetition  of  it  as  those  already  mentioned.  Summer  fallow  on  them  may 
safely  be  dispensed  with ;  because  a  crop  of  turnips,  which  admits  every  branch  of  the  cleaning  process 
to  be  more  perfectly  executed  than  even  a  naked  or  bare  fUlow  does,  may  be  profitably  substituted. 
"Wheat  here  comes  in  with  propriety  after  turnips,  though,  in  general  cases,  it  must  be  sown  In  the  spring 
months,  unless  the  turnips  are  stored ;  in  whicn  case  it  may  be  sown  in  November,  or  it  may  be  sown 
after  clover,  for  the  fourth  crop  of  the  rotation ;  or  in  the  sixth  year,  as  a  way.going  crop,  after  drilled 
peas  and  beans,  if  the  rotation  is  extended  to  that  length.  But,  take  it  any  way,  it  is  scarcely  possible  to 
raise  wheat  as  extensively  upon  light  soils,  even  where  they  are  of  the  richest  quality,  as  is  practicable 
upon  clays ;  nor  will  a  crop  of  equal  bulk  upon  the  one,  return  so  much  produce  in  grain  as  may  be  got 
from  the  other.  Tb  enlarge  upon  this  point  would  only  serve  to  prove  what  few  husbandmen  will  dispute, 
though  it  may  be  added,  Uiat  on  thin  sands,  wheat  ought  not  to  be  ventured,  unless  they  are  either  com. 
pleteTy  clayed  or  marled ;  as  it  is  only  with  the  help  of  these  auxiliaries  that  such  a  soil  can  gain  stamina 
capable  of  iwoducing  wheat  with  any  degree  of  success.  {Brown.) 

5018.  The  culture  of  the  toil  intended  for  wheat  varies  according  to  its  nature,  and  the 
preceding  and  following  crops. 

5019.  On  soil*  really  calculated  for  wheats  though  in  diflbrent  degrees,  summer  Allow  Is  the  first  and 
leading  step  to  gain  a  good  crop  or  crops  of  that  gnin.  The  first  fUrrow  should  be  given  before  winter, 
or  so  early  as  other  operations  upon  (he  farm  will  admit ;  and  every  attention  should  be  used  to  go  in  as 
deep  as  poMible ;  for  it  rarely  happens  that  any  of  the  succeeding  flirrows  exceed  the  first  one  in  that 
respect  The  number  of  after-pioughings  must  be  regulated  by  the  condition  of  the  ground  and  the  state 
of  the  weather ;  Init,  in  general,  it  may  be  observed,  that  ploughing  in  length  and  across,  alternately,  is 
the  way  by  which  the  ground  will  be  most  completely  cut,  and  the  intention  of  fallowing  accomplished. 
It  has  been  argued,  that  harrowing  clay  soils,  when  summer.fallowed,  is  prejudicial  to  the  wheat  crop ; 
but  without  discussing  this  point  (such  a  discussion  being  unnecessary),  it  may  merely  be  stated,  that,  in 
a  dry  season,  it  is  almost  impracticable  to  reduce  real  clays,  or  to  work  them  too  small  |  and  that,  even  in 
a  wet  one  •      -•  .         -  .^    .^         i..  _..        .       u.j 

clods  or  t  _ 

thin  soils,  ^ ^ .  .        , 

damage  is  at  any  time  sustained  by  over.harrowing.  Such  are  generally  of  a  weak  texture,  and  may  be 
broken  down  with  fiicillty  by  the  roller  and  harrow.  If  caught  by  much  rain  before  the  pores  are  in 
some  measure  closed,  the  moisture  is  greedily  absorbed;  and  being  prevented  ftxmi  going  downwards  by 
the  hardness  of  the  subsoil,  the  whole  surface  becomes  a  kind  of  mortar  or  paste,  unless  previously  weU 
ridged  up ;  which,  to  a  certain  extent,  prevents  the  consequences  flrom  betnff  dangerous.  These  evils, 
however,  must  be  submitted  to  l»y  the  possessors  of  such  soils,  if  they  want  to  have  them  suflldently  fU- 


towed  And  prepared  in  a  proper  manner;  for,  without  reducing  them,  couch-grass,  and  especially  moss, 
with  which  they  are  commonly  stored,  cannot  be  eradicated.    If  they  are  reduced  in  the  early  nart  of  the 


season,  the  danger  is  small ;  but  to  break  them  down  in  the  latter  part  ought  always  to  be  avoided,  u 
called  for  by  imperious  necessity. 

5020.  When  wheat  i*  town  cJier  bean*  it  rarely  happens,  in  this  northern  climate,  that  more  than  one 
ploughing  can  be  successftilly  bestowed.  Before  this  is  given,  it  is  advantageous  to  cross-harrow  the  land, 
which  levels  the  drills,  and  permits  the  ploughing  process  to  be  executed  with  precision.  Almost  in 
every  case  the  ridges  should  be  gathered  up,  so  that  the  furrows  mav  be  well  cleared  out,  and  the  plants 
preserved  ftom  iujury  during  the  inclement  winter  season.  Clover  land  should  be  neatly  ploughed,  and 
well  laid  over,  so  that  the  roots  of  the  grasses  may  be  buried  and  destroyed ;  for  It  fkequently  happens 
that  crops  of  wheat,  after  clover  and  rye-grass,  are  greatly  iujured  by  inattention  to  the  ploughing  proceaa. 
In  short,  sowing  wheat  after  clover  on  clayey  soils  in  Scotland  mav  be  considered  as  the  most  basardous 
way  in  which  that  grain  can  be  cultivated.  {Brown**  Tr.  on  Rural  4JMr*.) 

5021.  The  manuret  best  calculated  for  wheat,  are  allowed  by  all  agricultural  chemists 
to  be  animal  matters  and  lime.  The  former  has  a  direct  influence  in  supplying  that 
essential  constituent  to  wheaten  flour,  gluten;  and  the  latter  azote  and  lime,  both 
actually  found  in  the  straw  of  wheat.     At  all  events,  it  is  certain  that  wheat  will  not 
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thrive  on  any  soil  which  does  not  contain  lime.     In  this  Sir  H.  Davy,  Chtoptal,  Pro* 
fessor  Thaer,  and  Grisenthwaite  fully  agree. 

509SL  A  more  akmndant  ntnply  qf  mamtre  U  generally  required  for  wheat  than  for  any  other  grain. 
Professor  Thaer  says  it  alMsorba  more  nourishment  fVom  the  soil  than  any  of  the  corn  tribe ;  and  he  cal. 
culatee  (hypothetically,  as  he  allows,)  that  for  every  100  parts  of  nutriment  in  a  soil  sown  with  this  grain, 
40  wlU  lie  carried  off  by  the  croa  {Prindpes  Rai*imn&,  torn.  iv.  art  FnmenL)  At  the  same  Ume,  toa 
large  a  dose  of  manure  on  land  in  good  tilth  is  very  apt  to  cause  the  crop  to  lodge ;  and  hence  some  people 
think  it  improper  to  dung  rich  clays  or  loams  when  fallowed,  and  choose  rather  to  reserve  that  restorative 
till  the  succeeding  season,  when  they  are  prepared  for  a  crop  of  drilled  beana.  Delaving  the  manuring 
process  for  a  year  is  attended  with  many  advantages ;  because  good  land,  Ailly  wrough^  contains  such  a 
principle  of  action  within  itself,  as  often  causes  the  first  wheat  crop  to  be  lodged  before  it  is  filled }  under 
which  circumstance,  the  produce  is  diminished  both  in  quantity  and  quality.  The  dday  in  manuring  is, 
however,  attended  with  disadvantages ;  because,  when  dun^  Is  kept  back  till  the  end  of  autumn  or  be. 
ginning  of  winter,  to  be  laid  on  the  stubbles,  the  weather  is  often  so  wet  that  it  cannot  be  carted  on 
without  subjecting  the  land  to  injury  from  poaching,  whilst  the  labour  in  laying  it  on  is  also  increased  On 
thin  clays,  or  even  upon  soils  of  the  other  description  not  in  high  condition,  there  can  be  no  doubt  but 
that  the  end  of  summer,  and  upon  summer  fallow,  is  the  most  proper  time  for  manuring,  though  It  will 
be  found,  that  an  Improvident  expenditure  of  dung  on  such  occasions  ought  always  to  be  steadily  avoided. 
{Brown.) 

5()23.  JVhere  manure  is  abitndatU,  it  is  stated  by  some  that  wheat  alternating  with  a  green  crock  or 
Indeed  any  corn  crop  and  a  green  crc^  may  be  grown  alternately  for  an  indefinite  time  {FitrfH.  Mag. 
vol.  xxiiL  pi  296.)  It  is  alleged  by  others,  that  this  doctrine  is  not  supported  by  experience  Constant 
tillage,  they  say,  wears  out  the  best  soils,  and  the  grain  degenerates  in  quality,  if  not  in  quantity  toa 
Instances,  however,  are  given  in  The  Communications  to  the  Board  qf  Agrtcutture  of  potatoes  and  wheat 
having  been  grown  alternately  on  the  same  soil  for  a  number  of  years,  and  very  good  crops  produced.  It 
may  be  usefUl  to  know  that  the  thing  is  not  Impossible. 

5024.  The  c&mo/e  required  to  bring  wheat  to  perfection  must  be  such  as  affords  a  dry 
and  warm  season  for  the  blossoming  of  the  ear,  and  the  ripening  of  the  grain.  Wheat 
will  endure  a  great  deal  of  cold  during  winter,  if  sown  in  a  dry  or  well  drained  soil ;  and 
if  it  be  covered  with  snow.  Hence  it  is  that  wheat  is  sown  as  far  north  as  Petersburgh 
and  in  Sweden.  Moderately  moist  weather  before  the  flowering  season,  and  after  the 
grain  is  set  or  formed,  is  favourable  to  wheat;  but  continued  heavy  rains  after  the  flowering 
season  produce  the  smut.  The  dry  frosty  winds  of  February  and  March,  and  even  - 
of  April  in  some  districts,  are  more  injurious  to  the  wheats  of  Britain  than  any  other 
description  of  weather.  Hoar  frosts,  when  the  plant  is  in  the  ear,  produce  blights ;  and 
mildews  offcen  result  from  or  follow  sultry  winds  and  fogs.  Cold,  in  the  blossoming  and 
ripening  season  in  July,  even  unaccompanied  by  wind  or  rain,  produces  an  inferior  grain, 
greatly  deficient  in  gluten ;  and  heat  the  contrary.  The  most  valuable  wheat  of  Europe, 
in  this  respect,  is  that  of  Sicily ;  which  Sir  H.  Davy  found  to  contain  much  more  gluten 
than  the  best  wheat  of  Britain. 

5025.  The  season  for  solving  wheat  on  clays  is  generally  the  latter  end  of  autumn ;  on 
early  turnip  soils  it  is  sown  after  clover  or  turnips,  at  almost  every  period  from  the 
t>eginning  of  September  till  the  middle  of  March ;  but  the  fiu*  greater  part  is  sown  in 
September  and  October.  For  summer 'wheat,  in  the  southern  districts,  May  is  suf- 
ficiently early,  but  in  tlie  north,  the  last  fortnight  of  April  is  thought  a  more  eligible 
seed-time.  In  the  cultivation  of  spring-sovm  winter  wheat,  it  is  of  importance  to 
use  the  produce  of  spring-sown  grain  as  seed,  as  the  crop  of  such  grain  ripens  about  « 
fortnight  earlier  than  when  the  produce  of  the  same  wheat  winter-sown  is  employed  as 
spring  seed.    {Enryc-  Brit*  art.  jfgr.) 

5026.  Seed  wheat  it  jnvpared  for  sowing  by  the  procets  catted  pickUng.  According  to 
Brown  (  Treatise  on  RunU  Affairs,  art.  Wheat),  this  process  is  indispensably  necessary  on 
every  soil ;  otherwise  smut,  to  a  greater  or  less  extent,  will,  in  nine  cases  out  of  ten, 
assuredly  follow. 

5027.  Tkongh  almost  aU  practical  farmers  are  agreed  as  to  the  necessity  qfttidcUngt  vet  they  are  not  so 
unanimous  as  to  the  modus  operandi  of  the  process,  and  the  article  whicn  is  nest  calculated  to  answer  the 
intended  purpose.  Stale  urine  may  be  considered  the  safest  and  surest  pickle :  and  where  it  can  be  obtained 
in  a  sufllcient  quantit^r,  it  is  commonly  resorted  ta  The  mode  of  using  it  does  not,  however,  seem  to  be 
agreed  upon }  for^  while  one  party  contends  tliat  the  grain  ought  to  be  steeped  in  the  urine,  another  party 
considers  it  suflJcient  to  sprinkle  the  urine  upon  it  Some,  again,  are  advocates  for  thoroughly  steeptog 
the  grain  in  a  pickle  made  of  salt  and  water,  sufficiently  strong  to  buoY  up  a  (Vesh  egg.  But  whatever 
difference  of  opinion  there  may  be  as  to  the  kind  of  pickle  that  ought  to  be  used,  and  the  mode  of  using  it, 
all  admit  the  utility  of  mixing  the  wetted  seed  with  hot  lime,  flresh  slaked ;  and  this,  in  one  point  of  view, 
is  absolutely  necessary,  so  that  the  seed  may  be  equally  distributed.  It  mav  be  remarked,  that  experience 
Justifies  the  utility  of  all  these  modes,  provided  they  are  attentively  carried  into  execution.  There  is  some 
danger  from  the  first;  for  if  the  seed  steeped  in  urine  is  not  immediately  sown,  it  will  infalUbly  lose  iU 
vegetative  power.  The  second,  viz.  sprinkling  the  urine  on  the  seed,  seems  to  be  the  safest,  if  performed 
by  an  attentive  hand ;  whilst  the  last  may  do  equally  well,  if  such  a  quantity  of  salt  be  incorporated  with 
the  water  as  to  render  It  of  sufficient  strength.  It  may  also  be  remarked,  that  this  last  mode  is  oftener 
accompanied  with  smut,  owing  nodoabt  to  a  deficiency  of  strength  in  the  pickle ;  whereas  a  single  head 
with  smut  is  rarely  discovered  when  urine  has  been  used. 

502&  An  improved  mode  qfprepariiu  wheat  for  sowing  h»M  recently  been  adopted  in  the  south  of  Scot- 
hind,  and  followed  with  great  success.  It  is  thus  described :— **  Take  four  vessels,  two  of  them  smaller  than 
the  other  two^  the  former  with  wire  bottoms,  and  of  a  sise  to  contain  about  a  bushel  of  wheat,  the  latter 
large  enough  to  hold  the  smaller  within  them.  Fill  one  of  the  large  tubs  with  water,  and  putting  the 
wheat  in  the  small  one,  immerse  it  in  the  water,  and  stir  and  skim  off  the  grains  that  float  above,  and 
renew  the  water  as  often  as  is  necessary,  till  it  comes  off  almost  quite  clean.  Then  raise  the  small  vessel 
in  which  the  wheat  is  contained,  and  repeat  the  process  with  it  in  the  other  large  tubL  which  is  to  be  filled 
with  stale  urine ;  and  in  the  mean  time  wash  more  wheat  in  the  water  tub.  When  abundance  of  water  is 
at  hand,  this  operation  is  by  no  means  tedious ;  and  the  wheat  is  much  more  efflwtually  cleansed  tram  all 
impurities,  ana  freed  ra<n«  completely  from  weak  and  unhealthy  grauuand  seeds  of  weeds,  than  can  be 


816  PRACTICE  OF  AGRICULTURE.  Pari  III. 

done  by  the  winnowing  machine  "When  thoroughlr  wai hed  and  •kimmed,  lei  Ik  drain  a  little,  then 
empty  it  on  a  clean  floor  or  in  the  cart  that  la  to  take  it  to  the  field,  and  aid  quick-lime  upon  it,  turning 
It  over  and  mixing  it  with  a  shovel  till  it  be  tufficiently  dry  for  sowing.'*    iSupp.  E.  SrU,  art  Agr.) 

5029.  The  quantity  of  seed  necessarily  depends  both  on  the  time  of  sowing  and  the 
state  of  the  land;  land  sown  early  requiring  less  tlian  the  same  land  when  sown  in 
winter  or  spring;  and  poor  land  being  at  all  times  allowed  more  seed  than  ricli. 
The  quantity  accordingly  varies  from  two  bushels,  or  less,  to  three,  and  sometimes  even 
to  four,  bushels  per  English  statute  acre.  Winter  wheat,  when  sown  in  spring,  ought 
always  to  have  a  liberal  allowance,  as  the  plants  have  not  time  to  tiller  much  without 
unduly  retarding  their  maturation.  {Supp.  &c.)  Upon  well  prepared  lands,  if  the  seed 
Is  distributed  equally,  it  can  scarcely  be  sown  too  thin  ;  perhaps  two  bushels  per  acr& 
are  sufficient ;  for  the  heaviest  crops  at  autumn  are  rarely  those  which  show  the  most 
vigorous  appearance  through  the  winter  months.  Bean  stubbles  require  more  seed  than 
summer  faJIows ;  because  the  roughness  of  their  surface  prevents  such  an  equal  dis- 
tribution ;  and  clover  layers  ought  to  be  still  thicker  sown  than  bean  stubbles.  Thin 
sowing  in  spring  ought  not  to  be  practised,  otherwise  the  crop  will  be  late,  and  imper- 
fectly ripened.     (Brown,) 

5080.  The  modet  of  sowing  wheat  are  either  broad-cast,  drilling,  ribbing,  or  dibbling. 
The  first  mode  is  by  far  the  most  general,  more  especially  in  the  north  of  England  and 
Scotland,  and  the  seed  is  for  the  most  part  covered  by  the  barrows.  No  more  harrowing, 
Brown  observes,  should  be  given  to  fields  that  have  been  fallowed  than  what  b  necessary 
to  cover  the  seed,  and  level  the  surface  sufficiently.  Ground  which  is  to  lie  in  a  broken- 
down  state  through  the  winter,  suffers  severely  when  an  excessive  Imrrowing  is  given, 
especially  if  it  is  incumbent  on  a  close  bottom ;  though  as  to  the  quantity  necessary  none 
can  give  an  opinion  eicept  those  who  are  present. 

50SI.  Plotuhing  in.  Bfany  farmers  allege  that  wheat  which  is  harrowed  in  Is  apt  to  be  thrown  out  in 
spring }  or  if  not  thrown  out  at  that  season,  that  it  does  not  tiller  well,  and  that  the  stalks  are  apt  to 
dwindle  away  and  fall  down  in  the  flowering  season.  It  is  certain  that  this  is  the  case  in  many  parts  of 
Bigland ;  and  the  cause  asrigned  by  the  northeni  fkrmera  is  the  defective  manner  in  which  the  land  Is 
pknighei^  by  which  there  is  not  sufficient  covering  for  the  seed.  To  guard  against  these  evils  it  is  a  very 
general  practice  in  most  of  the  southern  counties,  when  wheat  is  sown  broad-cast,  to  plough  it  in  with  a 
Siallow  huTow.  This  is  done  even  after  beans  and  <»  clover  leys,  and  is  a  fiivourite  practice  on  very 
iqiposite  soils,  as  in  Norfolk  and  Middlesex. 

509SL  Drilling,  however,  is  extensivdy  practised  in  some  disMcts,  and  is  becoming  more  general  on  lands 
inHested  with  the  seeds  of  annual  weeds,  especially  when  sown  in  spring:  A  machine  which  sows  at  three 
diflfbrent  intervals,  according  to  the  judgment  of  the  fimner,  of  twelve,  ten  and  a  half,  or  nine  Inches,  is 
much  approved  of  in  the  northern  districta  It  deposits  six,  seven,  or  eight  rows  at  once,  aooording  to  its 
B4}ustment  to  one  or  other  of  these  intervals,  and  the  work  is  done  with  ease  and  aocuncy  when  the  rid^ 
are  previously  laid  out  of  such  a  breadth  (twelve  feet  and  a  half)  as  to  be  sown  bv  one  bout ;  the  machine 
going  along  one  side  of  such  a  ridge,  and  returning  on  the  other,  and  its  direction  being  guided  by  one  of  its 
wheels,  which  thus  always  runs  in  the  open  Airrow  between  the  ridges.  If  the  ten  and  a  half  inch  interval 
be  adopted,  and  it  is  the  most  common  one  in  that  country,  the  machine  sows  seven  rows  at  once,  or  fourteen 
rows  on  a  ridge  of  twelve  feet  and  a  half  But  the  space  between  the  rows  varies  in  some  parts  still  more 
than  this  machine  admits  of:  it  ought  not,  however,  to  be  so  narrow  as  to  prevent  handJioelng,  even  after 
the  crop  has  made  considerable  progress  in  growth ;  and  it  cannot  advantageously  be  so  wide  as  to  admit 
the  use  of  any  efltetive  borse>hoe 

5033.  Ribbing  is  a  mode  qfsotoing  eommon  In  some  places,  b?  which  a  drill  machine  Is  dispensed  with, 
though  the  same  purpose  is  nearly  answered. .  This  we  have  ahready  adverted  to  bi  the  section  on  tillage. 
The  seed  is  scattered  with  the  hand  in  the  usual  broad-cast  manner,  but  as  it  necessarily  falls  for  the  most 
part  In  the  ftirrows  between  the  ribs,  the  crop  rises  in  straight  paralld  rows,  as  if  it  had  been  sown  by  a 
drill  machine  ;  after  sowing,  the  ribs  are  levelled  by  harrowing  across  them.  This  plan  has  nearly  all  the 
advantages  of  drilling  in,  as  far  as  it  regards  exposure  to  the  rays  of  the  sun,  and  the  circulation  of  air 
among  tne  plams ;  but  as  some  planU  must  always  rise  between  the  rows,  it  is  not  quite  so  proper  when 
hoeing  is  required.    {Sup.  E.  Brit.) 

B03^  7^  tft'MUngqfctrikea/ Is  praetised  In  some  parts  of  Norfolk.  Theftirrowis  laid  over  flat,  and  a  row 
of  hcdes  is  made  along  the  middle  of  each  by  a  man  who  uses  a  dibber  in  each  hand.  A  middling  work, 
man  will  make  four  holes  in  a  second.  One  dibbler  Is  sufficient  for  three  droppers ;  whence  one  man  and 
three  children  are  called  a  set.  The  dibbler  carries  on  three  flags  or  turned  ftarrows ;  eoing  on  some  yards 
n(ft>n  one  of  the  outside  ftirrows,  and  returning  upon  the  other,  after  which  he  takes  the  middle  one ;  and 
thus  keeps  his  three  droppers  constantly  employea ;  and  at  the  same  time  is  in  no  danger  of  filling  up  (he 
holes  with  his  feet  The  droppers  put  two  or  three  grains  of  wheat  into  each  hole;  but  much  tune  and 
patience  is  necessary  to  teach  them  to  perftMrm  the  buaness  properly  and  quickly.  An  expert  dibbler  will 
hole  half  an  acre  in  a  day ;  though  one  third  of  an  acre  is  usually  reckoned  a  good  day's  work.  The  seed 
Is  covered  by  means  of  a  bush  harrow;  and  ftom  one  bushel  to  six  pecks  is  the  usual  quanUty  for  an 
acre.  Notwithstanding  the  advantages  of  saving  seed,  as  well  as  some  others  which  are  generally  reckoned 
undeniable,  it  is  asserted  by  some  verv  Judicious  formers,  that  dibbling  of  wheat  on  the  whole  is  not  really 
a  profitable  practice.  It  is  particuUrly  said  to  be  productive  of  weeds,  unless  dibbled  very  thick :  which, 
indeed,  may  probably  be  the  case,  as  tne  weeds  are  thus  allowed  a  greater  space  to  vegdtate  in.  Marshall 
is  of  opinion,  that  the  dibbling  of  wheat  appears  to  be  peculiarly  adapted  to  deep  rich  soib.  on  which  three 


or  ftMir  pecks  dibbled  early  may  spread  sufficiently  for  a  ftdl  crop;  whereas  light,  weak,  shallow  soiliu 
which  have  lain  two  or  three  vears,  and  have  become  grassy,  require  an  additional  quantity  of  seed,  and 
consequently  an  addition  of  labour,  otherwise  the  plants  are  not  able  to  reach  each  other,  and  the  grasses 
of  course  find  thtir  way  up  between  them,  by  which  moans  the  crop  is  injured,  and  the  scrfl  rendered 


fouL  It  is  alleged,  that  if  a  single  grain  of  good  siae  and  sound  could  be  dropped  in  each  hole  and  no  more, 
there  might  be  an  advantage  in  dibbling,  where  it  could  be  accomplished  at  a  moderate  rate ;  but  where 
two  or  three  grains  are  put  in  eadi  hole,  and  often  six  or  eight,  the  source  of  profit  is  diminished  or 
destroyed  by  twofold  means :  first,  by  using  too  much  seed ;  and  secondly,  because  three  or  four  grains 
springing  out  of  one  hole  will  not  make  such  a  strong  plant  or  stool  as  one  sound  grain.  In  answer  to  these 
remarks,  we  are  informed,  that  an  inquisitive  fermer  himself  dibbled  a  great  manv  holes,  and  dropped 
careftiUy  one,  two,  three,  &c.  to  ten  grains  of  wheat  in  each  hcde  He  carelVilly  gathered  the  wheat,  and 
put  the  produce  oi  all  the  one  grain  holes,  and  of  the  two  grain  holes,  and  of  the  three,  and  so  on  to  the 
ten,  apart :  on  cleaning  the  ten  portions,  tnose  holes  which  had  three;  four,  and  five  grains  were  decidedly 
the  heaviest  produce ;  and  he  reasonably  concluded  that  three,  four,  and  five  erains  were  the  properest 
number  to  drop  into  each  bole    To  attempt  dibbling  either  wheat  or  beans  by  hand  on  a  huge  scale,  we 
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consider  quite  unsuitable  to  the  nrcMOt  improred  fUte  of  agriculture ;  but  it  may  Mnnetiroa  happen, 
that  on  rich  loamy  land,  etpecially  In  a  ibowery  teaaoo,  there  may  lie  no  other  way  of  getting  m  the 
seed. 

50S5,    The  after-culture  of  wheats  or  culture  of  the  growing  crop,  depencU  on  tlie 
manner  in  which  it  has  been  sown. 


B036,  When  wheat  i$  town  broad-etut,  the  lubwquent  culture  mint  generally  be  confined  to  harrowing, 
«olUng.  hand. weeding,  or  hand-hoeing  with  a  pronged  hoe  Ai  gnus  leeds  are  flrcquently  sown  in  spring 
on  winter^aown  wheat,  the  harrows  and  roller  are  employed  to  loosen  the  soil,  and  cover  the  seeds.  Jiut 
these  operations,  to  a  certain  extent,  and  at  the  proper  season,  are  found  beneficial  to  the  wheat  crop 
Itself,  and  are  sometimes  performed  even  when  grass  seeds  are  not  to  be  sowa  One  or  two  counes  of 
harrowing  penetrate  the  crust  which  is  formed  oo  tenacious  sods,  and  operate  like  hand-hoeing  in  raising 
a  ft-esb  mould  to  the  stems  of  the  young  pUnts.  Rolling  in  spring  ought  never  to  be  omitted  on  dry  porous 
Yolls,  which  ate  frequently  left  In  so  loose  a  sUte  by  the  winter  fttMts,  that  the  roots  quit  the  soil  and 
perish ;  and,  if  the  land  Is  rough  and  cloddy,  the  roller  has  a  still  OMNre  oeneficial  ellbct  than  the  harrows 
inpulverUing  the  inert  masses,  and  extending  the  pasture  of  the  plants.  Hand.weeding,  so  far  as  to  cut 
down  thistles  and  other  long  weeds,  is  never  neglected  by  caxeAil  Armers ;  but  the  previous  culture  ought 
to  leave  as  litUe  as  possible  of  this  work  to  be  done  when  the  crop  Is  growing.    (Sttpp.) 

5037  IVkcn  wheat  has-  been  driiied,  rUtbed^  or  dibbled,  the  intervals  may  be  hoed  or  stirred  either  by 
hand-hoes,  common  or  pronged,  or  by  horne.hocs  or  drill  harrows  In  general,  the  drill  used  at  sowing 
will,  by  the  changes  it  admiU  of  in  its  double  character  of  drill  and  hone.hoe,  be  the  best  to  use  for  hoeing 
or  stirring;  or  it  a  single  drill  should  have  been  used,  the  expanding  horse-hoe,  or  WUkie*s  brake 
harrow,  may  be  successftilly  adopted.  The  operation  of  hoeing  or  stirring  should  generally  be  performed 
in  March,  and  need  not  be  repeated.  When  grass-seedji  are  to  be  sown  among  the  wheat,  the  hoeing  la 
an  excellent  mode  of  covering  them.  Weeding  the  rows  should  not  be  neglected,  nor  delayed  later  than 
the  beginning  of  June.  ,  .^    .      . 

5038.  Where  wheats  rite  too  thtn  in  some  places,  and  too  thick  In  others,  whether  In  rows  or  broad<.cast, 
the  practice  of  transplanting  fTom  the  latter  to  the  former  hat  been  recommended.  This  is  salo  to  be 
practised  occasionally  in  Essex  and  Norfolk,  and  the  time  is  the  end  of  March.  To  be  attended  with 
success  the  soil  must  be  in  a  good  state,  and  the  blanks  to  which  the  plants  are  to  be  transplanted  must 
be  stirred  up  with  a  trowel  or  small  two-prongod  fbrk.  Under  such  circumstances  we  have  no  doubt  of 
the  plan  b^ng  attended  with  success ;  but  we  are  certain  that  without  stirring  the  soil,  the  operation  will 
not  pay  fiir  the  expense.  Blanks  are  sometimes  filled  up  by  sowing  summer  wheat,  ditibling  beans,  &c. 
but  these  are  obviously  bad  modes;  a  better  is  either  to  stir  the  soil  well,  by  the  hand  prooghoe,  and 
encourage  the  tillering  of  the  plaiiU,  or  to  stir  the  soil  and  then  transplant 

5Uf9L  Tap.dret»ing  wheat  crops  has  been  recommended  In  cases  where  the  land  is  not  in  a  sufficient 
state  of  fertility  or  preparation  to  bring  the  crops  to  perfection.  Substances  of  both  the  solid  and  fluid 
kinds  have  been  made  use  of  for  this  purpose ;  the  first  consist  chiefly  of  the  dung  of  diflkrent  sorts 
of  birds,  after  being  brought  Into  a  powdery  state,  boneuliut,  soot,  peat  ashes,  and  various  saline  matters. 
The  latter  are  principally  the  drainings  of^dunghUls  and  simlUr  liquid  materials^  lite  former  should  be 
thinly  sown  over  the  crop  with  as  much  evenness  as  possible,  as  early  in  the  spring  as  horses  can  be  ad. 
mitted  upon  the  land  without  Injury ;  and  if  It  can  be  done  when  the  weather  is  inclined  to  be  mc^  It  Is 
the  better,  a  roller  may  then  be  passed  over  the  crop  with  advantage.  Where  the  latter  substances  are 
made  use  ofl  care  should  always  be  taken  that  the  plants  be  not  Injured  by  having  too  large  a  quantity 
applied  to  them.  In  this  practice  the  cspense  should  be  a  primary  consideration^  and  small  trials  first 
made  where  dungs  have  not  been  used.  The  proper  season  for  performing  the  business  Is  the  beginning 
of  February.  «*^ 

50KX  When  wheat  amaears  too  forward  and  Iweuriamtt  it  is  sometimes  eat^own  in  April  with  sheep  m 
even  with  horses,  but  tais  requires  great  Judgment  to  be  eflfteted  without  injuring  the  crop. 

5041.  In  harvesting  wheat,  the  best  farmers  both  of  Britain  and  the  continent  agree, 
that  it  ought  to  be  cut  befpfe  it  becomes  dead  ripe.  When  this  is  the  case,  the  loss  ia 
considerable,  both  in  tlie  field  and  stack-yard ;  and  the  grain,  according  to  Professor 
Thaer,  produces  a  less  white  flour. 

504Z  In  ascertaininff  the  proper  state.  Brown  observes,  it  la  necessary  to  diserimin.ite  betwixt  the 
ripeness  of  the  straw,  and  tne  ripeness  of  the  grain ;  for,  in  some  seasons,  the  straw  dries  upwards ; 
under  which  circumsunce,  a  field,  to  the  eye,  may  appear  to  be  completely  fit  for  the  sickle,  when.  In 
reality,  the  grain  is  imperfectly  consolidated,  and  perhaps  not  much  removed  from  a  milky  sUte 
Thougn  it  is  obvious  that,  under  such  circumstances,  no  farther  benefit  can  be  conveyed  from  the  root, 
and  that  nourishment  is  withheld  the  moment  that  the  roots  die ;  yet  it  does  not  follow,  that  grain  so 
circumstanced  should  be  Immcdiatdy  cut :  because,  after  that  operation  is  performed,  it  is  in  a  grcnt 
measure  necessarily  deprived  of  every  benefit  from  the  sun  and  air,  both  of  which  have  greater  infiuence 
in  bringing  it  to  matunty.  so  long  as  it  remains  on  foot,  than  when  cut  down,  whether  bud  on  the  ground 
or  bound  up  In  sheaves,  fhe  state  of  the  weather  at  the  time  abo  deserves  notice ;  for,  in  moisL  or  evrn 
variable  weather,  every  kind  of  grain,  when  cut  prematurely.  Is  more  exposed  to  damage  than  when  com. 
pletely  ripened.  All  these  things  will  be  studied  by  the  skilful  husbandman,  who  will  also  take  Into  con. 
sideration  the  dangers  which  may  follow,  were  he  to  permit  his  wheat  crop  to  remain  uncut  till  completely 
ripened.  The  danger  from  wind  will  not  be  loet  sight  of,  especially  if  the  season  of  the  equinox  V|>. 
proaches  ;  even  the  quantltv  dropped  In  the  field,  and  in  the  stack-yard,  when  wheat  Is  over.ri|>e,  is  hii 
object  of  consideration.  Talcing  all  these  things  into  view,  it  seems  prudent  to  have  wheat  cut  before 
it  is  AiUy  ripe,  as  less  damage  will  be  sustained  from  acting  in  this  way  than  by  adopting  a  contrary 
practice. 

5043.  The  mode  of  reajnng  wlieat  is  almost  universally  by  the  sickle.  When  cut,  it  is 
usually  tied  up  in  sheaves,  which  it  is  better  to  make  so  small  as  to  be  done  by  bands  tlie 
length  of  the  straw,  than  so  thick  as  to  require  two  lengths  to  be  joined  for  bands.  The 
sheaves  are  set  up  in  sftockt  or  ttooks,  each  containing  in  all  twelve,  or,  if  the  straw  be  long, 
fourteen  sheaves.  In  the  latter  case,  two  rows  of  six  sheaves  are  made  to  stand  in  such  a 
manner  as  to  be  in  contact  at  the  top,  though  in  order  to  admit  tlte  circulation  of  air  they 
are  placed  at  some  distance  below :  along  this  line,  two  sheaves  more  are  placed  as  a 
covering,  the  com  end  of  both  being  towards  the  extremities  of  the  line.  In  a  few  days 
of  good  ^veather  the  crop  is  ready  for  the  barn  or  stack-yard.  In  the  stack-yard  it  ia 
built  either  in  oblong  or  circular  stacks  sometimes  on  ftames  supported  with  pillars  to 
prevent  the  access  of  vermin,  and  to  secure  the  bottom  from  dampness ;  and  as  soon, 
aflerwards  as  possible  the  stacks  are  neatly  thatched.  When  the  harvest  weather  is  ho 
wet  as  to  render  it  difficult  to  prevent  tlie  stacks  from  heating,  it  has  been  the  practice 
to  make  funnels  through  them,  a  large  one  in  a  central  and  perpendicular  directiou^ 
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find  small  lateral  ones  to  communicate  with  it.  In  the  best  cultivated  counties  the  use 
of  large  bams  for  holding  the  crop  is  disapproved  of,  not  only  on  account  of  the  ex- 
pense, but  because  corn  keeps  better,  or  is  less  exposed  to  damage  of  any  kind,  in  a  well- 
built  stack. 

5044.  Tlie  threshing  of  v^tetit,  before  machines  for  that  purpose  were  introduced,  was 
an  arduous  and  difficult  task.  The  expense  was  very  considerable;  whilst  the  severity  of 
the  labour  almost  exceeded  the  power  of  tlie  strongest  man,  especially  in  unfavourable 
seasons,  when  the  grain  adhered  pertinaciously  to  the  ear,  and  could  not,  without  diffi- 
culty,  be  completely  loosened  and  removed.  In  such  seasons,  expense  was  the  smallest 
consideration  which  influenced  ^he  husbandman ;  it  was  the  quantity  of  grain  tmavoid- 
ably  lost  which  occupied  his  attention ;  and,  as  it  appeared  difficult  to  find  out  a  remedy, 
most  people  considered  it  as  an  evil  whidi  could  scarcely  be  avoided.  In  short,  the  loss 
was  great  in  almost  every  case,  but  greater  with  wheat  than  any  other  grain.  Every 
tiling  of  this  nature,  however,  may  be  prevented,  now  that  threshing  machines  are 
introduced,  provided  the  feeder  is  careful,  and  proportions  the  quantity  on  the  board  to 
the  streng^  of  the  impelling  power.  Wheat,  in  fact,  is  now  the  cleanest  threshed  grain  ; 
.  because  the  length  of  the  straw  allows  it  to  be  properly  beat  out  before  it  passes  the 
machine,  which  sometimes  is  not  the  case  with  short  oats  and  barley.  If  horses  are  used 
as  the  impelling  power,  thin  feeding  is  necessary,  otherwise  the  animals  may  be  injured; 
but  where  wind  or  water  is  employed,  the  business  of  threshing  is  executed  speedily, 
completely,  and  economically.     (Brounu) 


a  tmall  table  close  by  the  feeder,  who  spreads  them  evenly  on  tlie  feeding  stage,  that  they  may  be  drawn 
in  successively  by  the  fluted  rollers,  to  undeigo  the  operation  of  threshing.  In  the  opposite  end  of  the 
bam  or  straw.'housc,  into  which  the  rakes  or  shakers  deliver  the  clean-threshed  straw,  one  man  forks  up 
the  straw  flrom  the  floor  to  the  straw-mow,  and  two  lads,  or  young  women,  build  it  and  tread  it  down.  lu 
a  threshlng.mochine,  worked  by  water  or  wind,  this  is  the  whole  expense  of  hand  labour  in  the  threshing 
part  of  the  operation,  and,  as  a  powerful  machine  can  easily  thresh  hma  two  to  three  hundred  bushels  of 
grain  in  a  working  day  of  nine  nours,  the  expense  is  exceedingly  small  indeed.  Assuming  two  hundred 
and  fifty  bushels  as  an  average  of  the  work  of  these  people  for  one  day,  and  their  wages  to  be  nine  shillings, 
the  expense  docs  not  amount  to  one  halfpenny  for  each  bushel  of  grain.  Even  reducing  the  quantity  of 
grain  threshed  to  one  hundred  and  fifty  bushels,  the  easy  work  of  a  good  machine  of  inferior  sixe  aAd 
power,  the  expense  does  not  exceed  three  farthings  the  bushel.  But  the  whole  of  this  must  not  be 
charged  against  the  threshing  only,  the  grain  being  half-dressed  at  the  same  time,  by  passing  through  one 
winnowing.machine,  which  is  always  attached  to  a  complete  thrcshin^-mill ;  and  where  a  second  can  be 
conveniently  connected  with  it,  as  is  commonly  the  case  if  the  mill  is  of  considerable  power,  the  com 
cornea  down  nearly  ready  for  market :  so  that  t^e  thrashing,  dressing,  and  building  of  the  straw,  with  the 
use  of  a  powerful  water-mill,  will  scarcely  cost  more  than  dressing  alone  when  the  flail  is  employed ;  after 
every  reasonable  allowance  for  the  interest  of  money,  and  the  tear  and  wear  of  the  machine. 

Sold  tVAen  grain  is  threshed  with  a  machine  worked  by  horses^  the  expense  is  necessarily  and  consider, 
ablv  enhanced.  One  capable  of  effecting  the  larger  quantity  of  work,  already  calculated  on,  will  require 
eight  good  horses,  and  a  man  to  drive  them,  who  may  perhaps  require  the  alJ  of  a  boy.  1'he  value  of 
the  work  of  eight  horses  for  a  day  cannot  be  less  than  forty  shillings,  and  the  wages  of  the  driver  may  be 
called  two  shillings  and  sixpence.  <Hencc  the  total  expense  of  threshing  two  hundred  an<l  filly  bushels 
will  amount  to  2/.  Ss.  6(i. ;  or  about  two.pence  per  bushel,  when  the  wages  of  the  attendants  are  added  ; 
still  leaving  a  considerable  diffbrence  in  fkvour  of  threshing  by  the  machine,  in  preference  to  the  flail. 
Were  it  even  ascertained  that  the  expense  of  threshing  by  horses  and  by  the  flail  is  nearlv  the  same, 
horse.milli  are  to  be  recommended  on  other  accounts;  such  as  better  threshing,  expedition,  little  risk  of 
pilfering,  Ac 

5047.  The  produce  of  wheat  must  of  course  vary,  according  to  the  soil,  climate,  cul- 
ture, and  kind  grown.  Professor  Thaer  says,  that  in  general  it  gives  double  the  weight 
of  straw  that  it  does  of  grain ;  on  elevated  grounds  something  less ;  and  on  low  grounds 
something  more.  The  yield  of  grain  in  some  seasons  has  been  under  twenty,  while  in 
others  it  is  upwards  of  thirty  bushels  the  acre,  the  soil  and  Cultiure  being  in  every  respect 
the  same.  The  average  produce  of  Britain  has  been  estimated  at  three,  three  and  a  half, 
and  four  quarters  ;  and  one  of  the  largest  crops  ever  heard  of,  at  ten  quarters,  and  the 
least  at  one  quarter  and  a  half.  The  proportion  which  the  com  bears  to  the  straw,  in 
Middlesex,  is  eleven  and  a  half  bushels  to  a  load  of  thirty-six  trusses  of  thirty-six  pounds 
each,  or  eleven  and  a  half  cwt. ;  no  great  deviation  from  Professor  Thacr*s  general  esti- 
mate, a  bushel  of  wheat  weighing  about  60  or  61  pounds. 

5048.  To  judge  of  a  sample  i^  wheat,  examine  by  the  eye  if  the  grain  in  perfectly  fed 
or  full,  plump  and  bright,  and  if  there  is  any  adulteration  proceeding  from  sprouted 
grains,  smut,  or  the  seeds  of  weeds ;  and  by  the  smell,  if  there  is  any  improper  impreg- 
nation, and  if  it  has  been  too  much  heated  in  the  mow  or  upon  the  kiln ;  and  finally,  by 
the  feel,  to  decide  if  the  grain  is  sufficiently  dry,  as  when  much  loaded  with  moisture  it 
is  improper  for  the  uses  of  the  miller  and  baker.  In  cases  where  a  sample  handles 
coarse,  rough,  and  does  not  slip  readily  in  the  hand,  it  may  be  concluded  not  to  be  in  a 
condition  either  for  grinding  or  laying  up  for  keeping.  When  melilot  and  wild  chamo- 
mile abound  among  the  wheat  crop,  are  reaped  with  it,  and  undergo  fermentation  in  the 
ride,  the  grain  will  have  the  flavour  of  these  strong  smelling  plants.  To  detect  this  in 
the  sample,  hold  the  grain  close  in  the  hand,  moisten  it-  with  the  breath,  and  then  smeU 
or  taste  it.     This  is  the  practice  at  Ampthill  and  other  markets  in  Bedfordshire. 


Boos  VI.  WHEAT.  819 

5049.  The  yield  ofwlieat  injlour  is»  on  an  average,  thirteen  pounds  of  flour  to  fourteen 
pounds  of  grain.  In  the  chemical  analy&is  of  wheat,  Sir  Humphrey  Davy  found  tliat 
one  hundred  parts  of  good  full-grained  wheat,  sown  in  autumn,  yield  of  starch  seventy^ 
seven,  and  of  gluten  nineteen ;  one  hundred  parts  of  wheat,  sown  in  spring,  seventy  of 
starch,  and  twenty-four  of  gluten.  American  wheats  he  found  to  contain  more  gluten 
than  the  British  ;  and,  in  general,  the  wheat  of  warm  climates  to  abound  more  in  gluten 
and  in  insoluble  parts,  and  to  be  of  greater  specific  gravity,  harder,  and  more  diflScult  to 
grind. 

5050ii  The  tuet  of  wheat  in  the  baking,  culinary,  and  confectionary  arts  are  well  known. 
It  is  also  used  for  making  starch,  by  steeping  tlie  grain  and  then  beating  it  in  hempen 
bags.  The  mucilage  is  thus  mixed  wiih  the  water,  produces  the  acetous  fermentation, 
and  the  weak  acid  thus  formed  renders  the  mucilage  white.  Afler  settling,  the  precipi- 
tate is  repeatedly  washed,  and  then  moulded  into  square  cakes  and  kiln-dried.  In 
drying,  the  cakes  separate  into  flakes,  as  in  the  starch  of  the  shops.  Starch  is  soluble 
in  hot  water,  but  not  in  cold ;  and  hence,  when  ground  down,  it  makes  an  excellent 
hair  powder.  Its  constituents  are:  carbon,  43*55 ;  oxygen,  49*68;  and  hydrogen, 
6«77  =  ICX). 

5051.  The  tiaes  of  wheat  straw  are  various  and  well  known.  As  fodder  it  is,  according 
to  Professor  Thaer,  the  most  nourishing  of  any;  and  it  makes  the  best  thatch:  it  is 
generally  preferred  fon litter,  though  rye  and  barley  straw  are  softer:  it  is  used  for 
making  bee-hives,  horse  collars,  mattresses,  huts,  boxes,  baskets,  and  all  kinds  of  what 
is  called  Dunstable  work ;  for  the  cider  press ;  and,  among  other  things,  for  burning,  to 
procure  potash  from  the  ashes.  The  straw  of  wheat  from  dry  chalky  lands  is  manufac- 
tured into  hats  for  both  men  and  women.  For  this  purpose,  the  middle  part  of  the  tube, 
above  the  last  joint,  is  taken ;  and,  being  cut  into  a  length  of  eight  or  ten  indies,  is  split 
in  two.  These  splits  are  then  plaited,  by  females  and  children,  into  various  kinds  of 
plait  or  ribands,  from  half  an  inch  to  an  inch  broad:  these,  when  sewed  together  according 
to  fancy  or  fashion,  form  different  descriptions  of  ladies'  bonnets,  and  the  commoner  plait 
and  coarser  straw  of  men's  hats.  The  hats  are  whitened  by  being  placed  in  the  vapour 
of  sulphur.  Leghorn  hats  are  made  from  the  straw  of  a  bearded  variety  of  wheat,  which 
some  have  confounded  with  rye.  It  is  cultivated  on  the  poorest  sandy  soils  in  the 
neighbourhood  of  the  Amo,  between  Leghorn  and  Florence,  expressly  for  this  manu- 
facture. It  is  of  humble  growth,  and  not  above  eighteen  inches  high ;  is  pulled  up 
when  green,  and  bleached  white  by  spreading  and  watering  on  the  gravelly  banks  of  the 
Amo.  The  straws  are  not  split ;  but  in  otlier  respects  the  manufacture  into  ribands  is 
the  same  as  at  Dunstable  in  England  and  in  the  Orkney  Islands. 

5a78.  The  Leghorn  manvfacture  qfioheat  straw  into  the  wrlUknown  hats  hiu  lately  been  enquired  into, 
and  detailed  in  rcveral  publicationi.  The  variety  of  wheat  cuitifated  in  Tuscany  for  this  purpoM  is 
known  as  the  mrano  marxuoiot  or  marmlano,  a  variety  of  summer  wheat  with  long  bearded  ears.  It  is 
cultivated  on  the  sandy  hills  on  both  sides  of  the  valley  of  the  Ama  The  seed  is  sown  in  March,  very 
thick,  and  pulled  when  the  ear  is  fully  shot,  but  l)cfore  the  grain  is  formed.  It  is  then  18  inches  high,  it 
the  crop  is  good  ;  it  is  bleached  as  we  do  flax,  and  afterwards  tied  up  in  bundles  in  the  same  manner,  and 
carried  home,  to  have  tlie  part  between  the  oar  and  the  first  fruit  in  the  stalk  selected,  that  being  the 
only  part  usrd.    {Gard.  Mag.  voL  v.  p.  70.) 

50o3.  To  obtain  the  whiteness  so  muck  prized^  the  straw  is  smoked  with  sulphur  previously  to  being 
worked ;  the  plait  is  also  smoked  :  and,  lastly,  the  hat.  About  Sienna  the  process  is  simply  a  little  suH 
phur  set  on  fire  in  the  bottom  of  a  large  chest,  bunches  of  the  straw  being  placed  on  lona  haiel  rods 
across,  and  the  lid  shut  down.  Elsewhere  the  articles  are  described  as  being  placed  in  a  smiJi  close  room, 
in  which  a  chafing  dish  of  sulphur  la  placed,  and  set  fire  to.  Sometimes  the  operation  requires  to  be  done 
twice  before  it  succeeds. 

5054.  The  straw  for  use  is  classed  or  stapled  like  our  wool  Children  or  inferior  hands  work  the  coarse 
thick  straw,  while  good  hands  work  the  fine  only.  Whether  fine  or  coarse,  it  is  oniy  the  part  on  which 
the  spike  grows  that  is  made  use  of;  and  it  is  alwaya  the  same  plait,  consisting  of  thirteen  straws,  which 
is  worked.  In  the  fine  plait  there  is  a  very  great  waste  of  strrw,  as  they  reject  all  that  ts  in  the  least 
too  thick,  and  they  cut  ofFa  considerable  part  of  the  straw  when  it  comes  near  the  fiower.spike.  Fine 
t>lait  is  not  accounted  good  unless  very  much  drawn  together ;  for  which  end  it  is  worked  very  wet.  The 
bunches  of  straw  are  always  put  into  a  small  Jar.  filled  with  cold  water,  which  stands  beside  the  worker. 
After  being  smoked  and  pressed,  the  plait  is  made  up  into  hats  by  women,  who  do  nothing  else ;  it  is  not 
put  together  by  edges,  nor  overlapped.  On  the  operation  of  pressing,  a  grpat  deal  defiends :  there  are 
only  two  good  machines  for  that  purpose  in  the  country.  Such  is  the  practice  for  procuring  the  bat 
straw :  what  they  sow  for  seed  is  in  other  ground:  not  one  fourth  of  the  seed  is  used,  and  the  grain  \% 
allowed  to  come  to  maturity  in  the  usual  way.  It  is  said  to  be  a  capital  wheat  for  vermicelli,  macaroni, 
&c.,  and  also  for  making  into  bread.    {Gard.  Mag.  vol.  v.  p.  71.) 

54)55.  The  introduction  qfthe  grano  marzuoio  into  Britain  has  been  tried,  but  not  attended  with  success. 
Messrs.  J.  and  A.  Muir,  after  various  trials,  found  the  straw  of  rve  preferable. 

5cio6  The  mode  qf  plaiting  is  asJbUoms :  —  The  straws  being  picked,  and  put  into  separate  bundles,  ac 
cording  to  their  quality,  let  thirteen  of  them  be  taken  and  tied  firmly  together  by  the  seed  ends;  attach 
them  to  any  thing,  such  as  the  back  of  a  chair,  to  keep  tliem  steady  ;  then  take  hold  of  the  loose  end  of 
the  bundle,  putting  six  straws  into  the  one  hand,  and  seven  into  the  other.  Take  the  outermost,  and  with 
it  cross  over  two ;  then  carry  it  behind  the  next  two ;  and  lastly,  before  the  remaining  two ;  after  which 
lay  the  straw  into  the  other  parcel  of  six.  The  first  parcel  of  six  being  now  made  seven,  take  the  outer, 
most  straw  of  it,  and  carry  it  across  the  bundle,  by  two,  as  in  the  former  case,  laying  at  last  this  seventh 
straw  into  the  outer  parcel  as  before.  It  will  be  understood  by  this,  that  the  outermost  straw  of  each 
parcel  is  always  made  the  acting  straw,  and  that,  in  the  progress  of  the  operation,  each  of  the  straws  of 
iwth  parcels  is  thus  employed  in  its  tura 

50:'>7.  As  the  work  goes  on,  it  will  be  necessary  now  and  then  to  Join  in  new  straws.  Seeing  any  one 
needing  to  be  renewed,  watch  until  it  becomes  the  acting  straw ;  and,  when  it  is  to  be  laid  into  the  other 
parcel,  after  performing  its  round,  lay  it  up  over  the  piece  of  plait,  instead  of  putting  it  into  the 
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parcel  ai  formerly,  and  in  place  of  it  lay  in  a  new  straw,  which  ia  then  to  be  used  exactly  as  if  it 
were  the  old  one. 

505a  Jfbif  ekanee.  in  working,  oiy  ^  the  ttraw  Mkouid  break,  a  thing  which  can  icarcely  happen  with 
winle-ftraea  to  any  but  the  outeraioct  straw,  and  to  it  only  through  want  of  attention,  it  may  be  reme. 
died  without  anv  more  trouble  than  putting  in  a  new  one  in  its  place ;  and  though  the  ouUide  of  the  plait 
with  the  old  and  new  straw  should  exhibit  the  appearance  of  a  broken  loop,  yet,  in  the  knitting  up  of 
the  work,  it  can  easily  be  so  managed  that  the  defect  shall  be  entirely  concealed. 

5059.  The  knitting  need  not  be  begun  till  as  much  of  the  plait  is  made  as  may  be  supposed  sulficient  to 
form  a  hat.  as  an  entire  hat  of  any  desired  shape  may  be  made  up  of  a  single  piece  of  plait  About  70  or 
80  yards  will  be  sufficient  to  make  a  lady's  hat 

5060.  Otttdde  and  insiiUqfthe  hat.  In  Joining  in  new  straws  during  the  plaiting,  the  ends  of  the  new 
and  old  having  been  kept  on  vhe  upper  side  of  the  plait,  this  will  therefore  be  made  the  inside  of  the  hat 
After  twisting  and  turning  the  plait  a  little,  to  maike  it  form  the  round  piece  for  the  top,  the  plait  will  be 
found  to  lie  with  the  one  side  to  the  other,  hke  the  teeth  of  two  saws  turned  to  each  other ;  and  then  so 
to  unite  these  two  opposite  sides  that  tliey  mav  present  the  appearance  of  one  piece,  begin  to  sew  by 
putting  the  needle  in  through  the  sort  of  stitch  or  loop  on  the  outside  of  the  plait,  inserting  the  needle 
firom  below.  Take  the  stitch  of  the  opposite  piece  in  exactly  the  same  way,  and,  after  four  or  nve  stitches 
of  each  side  are  taken  on  the  thread,  draw  it  up  tightly,  so  that  the  stitches  of  both  may  be  brought  firmly 
the  one  beside  the  other.  In  this  manner,  in  the  course  of  the  operation,  it  will  soon  be  seen  that  the 
place  where  the  seam  is  can  scarcely  be  discoTcrod  ft-om  the  rest  of  the  plait 

5061.  To  gew  the  croum  qf  the  hat  so  that  it  may  be  quite  plain,  every  stitch  of  the  one  sUe  mutt  not  be 
taken  with  every  cme  of  the  other,  but  every  second  or  third  only  of  one  of  the  sides,  tiU  the  work  get 
on  a  little 

50GSL  The  Uoekittg  of  a  hat  may  be  done  with  any  round  piece  of  smooth  stick  that  will  fill  it  After 
the  hat  is  well  steeped,  and  put  on  the  block,  it  may  be  made  quite  smooth  by  beating  it  gently  with  a 
hammer,    (Qkot.  Jour.  Ag.  voL  L  pu  S94.) 

5063.  The  diteates  of  wheat  are  the  rust,  smut,  or  black  mildew,  the  latter  including 
what  is  vulgarly  called  blight.  These  have  been  already  treated  of  in  oiur  view  of  the 
vegetable  economy,  and  we  shall  merely  offer  a  few  practical  observations  on  the  smut 
and  mildew. 

5064.  The  proxknaU  cause  of  smut,  in  whatever  manner  the  smut  may  be  tinfismitted  ftom  the  seed 
pickle  in  the  nound  to  the  ear,  it  seems  certMn,  is  in  general  the  infection  of  the  seed  by  the  dust  of  the 
smut-bail,  which  B.  de  Jussieu  first  conjectured  to  be  Lycopfardon  giobbeum,  and  which  VL  Prevost  asoer. 
tained  to  be  a  microacopic  vegeuble  of  some  sort ;  and  that  though  the  most  earefbl  washing,  even 
with  the  application  of  caustics,  may  not  in  every  case  insure  against  smut,  yet  if  the  seed  beprenired  in 
the  way  alreadv  mentioned,  the  disease  will  never  prevail  to  such  a  degree  as  to  afftct  materially  the  value 
of  the  crop,  l^is  is  all  that  cultivators  need  to  know,  and  all,  perhaps,  in  the  present  state  of  science, 
that  can  be  known,  of  the  cause  and  prevention  of  smut  See  an  article  at  length  on  this  subject  in  the 
British  Farmer's  Magaxi$ie,  vol  iii.  pi  176. 

5065.  Mildew  is  a  much  more  destructive  distemper  than  smut ;  and,  as  it  is  probably  occasioned  by  a 
peculiar  state  of  the  atmosphere  during  the  nerioas  of  flowering  and  ripening,  .t  is  likely  to  baflle  all 
attempts  at  prevention.  The  prevalence  of  heavy  ibgs  or  mist,  driaaling  raina,  and  sudden  changes  in 
tiie  temperature,  have  been  assigned  as  the  causes  of  mildew ;  and  as  it  has  been  found  that  open  airy 
exposures  are  much  less  aflfected  than  low  sheltered  lands,  in  yean  when  mildew  prevails  most  generally, 
the  disorder  may  perhaps  be  somewhat  dimini*hed  by  drilling,  which  admits  a  lYeer  circulation  of  air. 
^ring  or  summer  wheat  is  less  liable  to  mildew  than  the  winter  species,  thoueh  It  does  not  always  escape. 
Minute  parasitical  Fi'insi,  Pucclnia  Or&minis  {Enc.  (^f  Plants),  are  commonly  detected  on  the  straw  of 
mildewed  wheat ;  and  then*  cannot  be  the  least  doubt  that  the  barberry  bush,  and  probably  several  other 
shrubs  on  which  these  F6ngi  abound,  have  a  powerflil  influence  in  communicating  the  disease  to  a  certain 
distance  {Sir  Joseph  Bankes  on  Mi/dew,  and  Com.  tothe  Rqf  Agr.  voL  vii.) 


506&  Tke  wheat  Jtu  has,  of  late  years,  been  one  of  the  greatest  enemies  to  the  wheat  crop  in  Scotland. 
In  North  America  this  insect,  or  one  of  the  same  family,  has  been  known  for  many  years,  more  espe. 
dally  in  New  England ;  and  its  alarming  ravages  are  depicted  from  time  to  time  in  the  newspapers,  under 
the  name  of  the  Hessian  fly.  In  the  modem  nomenclature  the  Rev.  W.  Kiiby  informs  us  that  the  wheat 
fly,  formerly  the  Tlpula  tritici  Lot.,  is  now  the  Cecidomtia  trltici  {Jig.  lU.  a),  and  the  Hessian  fly  the 

C.  destrActor  {b).    The  wheat  fly  generally  makes  its 
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the  name  of  the  Hessian  fly.    In  the  modem  nomenclature  the  Rev.  W.  Kiit^  informs  us  that  the  wheat 

-  -     -     _     ..     cccidom^  tritici  (1^.  724^  a),  and  the  Hessian  fly  the 

C.  destrActor  (6).  The  wheat  fly  generally  makes  its 
appearance  about  the  end  of  June;  and,  aocofding  to 
the  observations  of  Mr.  ShirrefP,  they  exist  throughout 
a  period  of  thirty-nine  days,  llie  hue  of  the  flv  is 
orange,  the  wings  transparent,  and  changing  colour 
according  to  the  light  in  which  they  are  viewed.  It 
lays  it4  eggs  within  the  glumes  of  the  florete  in  dusters 
varying  in  number  flrom  two  to  ten,  or  even  fifteen ;  and 
the larvs  feed  upon  the  grain.  **  They  are  produced  fhmi 
the  eggs  ia  Che  course  of  eight  or  ten  days :  they  are  at 
tirst  perfectly  transparent,  and  assume  a  yellow  colour  in 
a  few  days  afterwaMls.  They  travel  not  fkom  one  floret 
to  another,  and  forty.seven  have  been  numbered  in  one 
Occasionally"  —      ^  ._  ^..    „       ^        i- 

and  a  | 

prived  t »  - 

Aimlsh  the  iarve  with  food  in  the  first  Instonce,  they 
soon  crowd  around  the  lower  part  ef  the  germen,  and 
there,  in  all  probability,  subsist  on  the  matter  desUned 
to  form  the  grain.**  {Mae.  Nat.  UlsL  vol  il.  pi  46a)  The 
larvse  are  preyed  on  by  the  C^raphron  desTrtctor, 
an  ichneumon  fly,  which  deposiU  Its  eggs  in  the  body 
of  the  larvB  of  the  wheat  fly;  and  this  U  the  only  check  hitherto  discovered  for  preventing  the  toUl 
destruction  of  the  wheat  crops  attacked  by  the  Cecldom^ la.  Mr.  Shirreff;  »P«*lng  of  thte  ichneumon, 
saw/"  I  could  not  determine  if  it  artualfy  deposits  its  ejtgs  in  the  maggot^body;  but  there  can  bono 
doubt,  however,  of  the  ichneumon  pierdng  the  maggoU  with  a  sting  j  and,  flrom  sUnging  the  sune  maffiot 
repeatedly,  it  is  probable  the  fly  delights  to  destroy  the  raajrgots,  as  well  as  to  denoeit  eggs  in  Uieir  bodies. 
tSic  wwT«  a^so.  devours  the  maggbts  as  food.  {Brit.  Fann.  Aiag.  vol.  Iii.  p.  49S.)  Mr.  Gorrie  cstinutos 
uSiS^rufeiin^  by  the  fiirmlng  iSScst  in  the  C^rse  of  Gowrie  Astrict  alone  by  the  wheat  fly,  at  SO.COOt 
in  iS?^  ^.SmI.  iJ  18S8,  and  af»,OOQ/.  in  18£9.  {Perth  Miscellany,  vol  I  5.  ^)  ?i^«««J '^"•Hl'"  ^JJ 
1830,  thus  deiicts  the  prospect  of  the  wheat  crop  m  the  Carse  of  Cowrie :  — *•  The  Cecidomfia  are  still  aUve 
i n  formidable  Icgioni.  That  the  flies  will  this  season  be  in  as  great  plenty  as  ever,  is  now  ouite  certain ;  that 
I  hey  will  lay  iheir  eggs  on  no  other  plant  than  those  of  the  wheat  genua,  is  also  true :  the  only  chance  ^ 
cuape  is  in  the  time  the  pupw  appear  the  fty  state.  Should  this  sunny  weather  bring  than  forward 
within  a  fortnight  or  three  weeks  from  this  date,  the  greater  part  wiU  have  perished  before  the  wheat  ia 
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in  ttM  ear :  or  shoiild  Um  Mrinc  take  plaee  beibre  the  fliet  appear,  then  only  the  late  or  apring-aown 
wbeata  wiu  fuflfar:  but  theae  appear  slender  chanceiL  We  know  the  blatory  and  haUta  of  the  inaect 
too  well  to  believe  that  either  mist,  or  rain,  or  dew,  or  drought,  will  either  forward  or  retard  their  opera, 
tiona,  if  the  main  body  appear  about  the  time  the  wheat  comes  in  the  ear.  In  addition  to  that  vile  gnat, 
our  oei^bours  in  the  Lotbiana  are  threatened  with  a  no  less  formidable  invader  in  the  A'sciua  pumilk. 
lius,  wblcb,  aa  we  are  ini'ormed  on  respectable  authority,  have  already  commenced  their  depredations, 
and  are  thinning  the  wheat  plana  rather  UberaUy  In  that  quarter.  It,  like  the  Hessian  Hf  In 
America,  attacks  the  under  lomts,  which  become  haMtationa  for  the  young  larva.  As  far  aa  our 
observatioD  extends,  thia  peat  baa  not  yet  fceehed  us  in  noticeable  numberiL*'   (Cbsniiyy  Ttmtet,  Uay  17. 

i8sa) 

5067.  The  cuUure  ofsumnur  wheat  diffen  from  that  of  winter  or  spring-sown  winter 
wheat,  in  its  requiring  a  more  minutely  pulverised  and  rather  richer  soil.  It  need  not 
be  sown  sooner  than  April,  and  it  adyances  so  rapidly  to  maturity  that  it  hardly  afibrds 
time  for  hoeing  (if  sown  in  rows),  or  harrowing  and  rolling.  When  grass  or  clover  seeds 
are  sown  on  the  same  ground,  they  are  sown  immediately  after  the  wheat,  and  harrowed 
in  with  a  light  harrow  or  rolled  in.  In  this  respect,  and  indeed  in  all  others,  the  prepa- 
ration of  the  soil  and  sowing  of  this  grain  are  the  same  as  for  barley. 

5068.  The  produce  aftummer  wheat,  both  in  grain  and  straw,  is  considenbly  less  than 
that  of  winter  wheat ;  the  straw  is  only  fit  for  litter  or  inferior  fodder ;  the  flour  produced 
by  the  grain  is  rather  coaner  and  darker  than  that  of  common  wheat  Of  course  this 
sort  of  wheat  cannot,  as  already  observed,  be  recommended  for  general  culture. 

Sect.  II.      Rye.  —  8ec^  certdU  L. ;  Triindria  Digfnia  L.,  and  Gratninem  J.     Seigle, 
Ft,;  Itogo$h  Ger. ;  Segale,  Ital. ;  and  Centeno,  Span.     (Jig.  725.) 

5069.  Kye,  according  to  some,  is  a  native  of  Crete  i  but  it  is  very  doubtful  whether 
725    /i>  '^^  country  can  be  now  ascertained  to  be  its  native  soil.     It  has 

'''^'^  been  cultivated  from  time  immemorial,  and  is  considered  as  coming 
nearer  in  its  properties  to  wheat  than  any  other  grain.  It  is  more 
oommon  than  wheat  on  most  parts  of  the  continent,  being  a  more 
I  certain  crop,  and  one  which  requires  less  culture  and  manure.  It  is 
•the  bread  com  of  Germany  and  Russia.  In  Britain  it  is  now  very 
little  grown,  being  no  longer  a  bread  com,  and  therefore  of  less 
value  to  the  farmer  than  barley,  oats,  or  peas.  Many  consider  it  the 
I  most  impoverishing  of  all  com  crops. 

5070.  The  varieties  of  rye  are  not  above  two,  known  as  winter  and 
spring  rye :  but  there  is  so  little  difference  between  them  that  spring 
rye  sown  along  with  winter  rye  can  hardly  be  distinguished  from  it. 

5071.  The  nil  for  rye  may  be  inferior  to  that  chosen  for  wheat : 
it  will  grow  in  dry  sandy  soils,  and  produce  a  tolerable  crop ;  and,  on 
the  whole,  it  may  be  considered  as  preferring  sands  to  days.  The 
preparation  of  the  soil  should  be  the  same  as  for  wheat  According 
to  Professor  Tbaer,  rye  abstracts  30  parts  in  100  of  the  nutriment 
contained  in  the  soil  on  which  it  u  grown. 

5072.  The  cHmate  for  rye  may  be  colder  than  fior  wheat ;  but  it  is  rather  more  injured 
by  rains  during  winter,  and  equally  injured  by  moist  weather  during  the  flowering 
season. 

5073.  Rye  it  town  either  in  autumn  or  spring,  and  either  broad-cast  or  in  drills  :  two 
bushels  and  a  half  is  the  usual  allowance  when  it  is  sown  broad-cast  As  it  vegetates 
more  slowly  than  wheat,  it  should  be  sown  when  the  soil  is  dry ;  a  wet  soil  being  apt  to 
rot  the  grain  before  it  has  completely  germinated.  No  pickling  or  other  preparation  is 
given. 

5074.  7%e  after  evlturef  harvettmg,  and  threthmg  are  the  same  as  for  wheat ;  and  the 
produce  in  grain  is,  under  similar  circumstances,  equal  in  bulk ;  but  in  straw  it  is  greater 
in  rye  than  in  any  other  grain.  Sir  H.  Davy  found,  in  1000  parts  of  rye,  61  parts  of 
starch  and  five  parts  of  gluten.  Professor  Thaer  says  rye  is  the  most  nourishing  grain 
ilext  to  wheat  It  contains  an  aromatic  substance,  which  appears  to  adhere  more  par- 
ticularly to  the  husk,  since  the  agreeable  taste  and  smell  peculiar  to  rye  bread  are  not 
found  in  that  which  is  made  from  rye  flour  that  has  passed  through  a  very  fine  bolting- 
cloth  ;  while  the  fragrance  may  be  restored  by  a  decoction  of  rye  bran  in  the  warm  water 
used  to  make  the  dough.  This  substance,  Thaer  says,  seems  to  facillute  digestion,  and 
has  an  action  particularly  refreshing  and  fortifying  on  the  animal  frame. 

5075.  The  ute  of  rye  is  chiefly  for  bread,  espeoally  for  gingerbread.  It  is  also  used 
in  the  distilleries ;  and  the  straw  is  used  for  the  same  purposes  as  that  of  wheat,  except 
that  it  is  useless  as  fodder.  Some  prefer  it  for  thatching  and  litter,  and  also  for  colUu"- 
making :  it  is  also  employed  in  Dunstable  work.  Tanners  are  said  to  use  it  in  some 
districts. 

5076.  Ryfc  it  tomelimet  town  at  a  green  ercp,  with  a  view  of  affording  some  keep  for 
sheep  early  in  the^ spring,  and  also  for  being  ploughed  in  as  manure;  but  that  husbandry 
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must  be  bad  or  unfortunate  which  requires  recourse  to  either  mode.  In  some  districts 
it  is  customary  to  sow  the  head  lands  of  wheat  fields  with  rye,  which  is  said  to  keep 
poultry  from  penetratiug  to  the  wheat. 

5077.  The  mamtfacture  qf  rue  straw  into  plait  Jbr  haU  U  a  new  application,  for  which  the  public  are 
indebted  to  Messn.  J.  and  A.  Muir  of  Grecnoclc,  manufacturen  of  straw  hatt  in  imitation  of  those  of 
Leghorn.  Messrs.  Muir  had  previously  tried  rve  grass,  crested  dog's-tail  grass,  sweet-scented  vernal  grass, 
and  the  straw  of  wheat,  raised  Iwth  from  British  and  foreign  seed,  without  succets.  At  last  the  idea  of 
employing  rye  straw  was  suggested  to  them ;  and  they  now  send  annually  to  their  establishment  in  the 
Orkney  Islands  (founded  by  an  English  gentlenuui  about  18S0)  *'  ftom  40  to  45  bolls,  which  are  sown  on 
about  twelve  English  acres  of  sandy  soil,  manured  with  sea- weed.  Several  acres  of  heath  for  bleaching 
the  straw,  and  water  for  steeping  it,  are  rw^ubed-  in  the  neighbourhood  of  the  rve  fields.  The  rye  is  cut 
when  the  seed  is  beginning  to  form ;  and  it  is  necessary  to  attend  to  the  precise  time,  for  ten  days  too  early 
or  too  late  produce  a  considerable  dlfiWence  in  the  look  of  the  straw.  When  the  rye  is  cut,  women  are 
employed  to  tie  it  at  the  lower  extremity  in  bandftils ;  It  Is  then  put  into  boxes,  and  covered  with  boiling 
water,  in  which  it  remains  for  half  an  hour.  After  this  it  is  spread  out  upon  the  heath  in  a  fan  form,  and 
turned  twice  daily,  until  the  bleaching,  which  takes  about  ten  days,  is  completed.  If  exposed  to  murh 
rain  white  bleaching,  the  straw  is  injured  in  colour,  and  rendered  very  liable  to  take  mildew.  It  is  of  great 
Importance  to  have  the  crop  well  boused."  —  **  The  seed  of  the  rye  is  sown  in  April,  in  mossy  ground, 
recently  rendered  arable;  and  if  the  season  is  at  all  favourable,  it  comes  into  flower  in  July,  when  it  is  cue 
down.  The  whole  stem  is  then  immersed  in  tMiling  water,  in  a  trough  made  for  the  purpose,  and  re. 
mains  In  this  state  for  two  hours.  When  taken  out,  it  is  sprcml  upon  a  grass  field,  and  exftosed  to  the 
sun,  till  it  is  properly  bleached,  which  requires  from  two  to  four  days,  according  to  the  weather.  When 
bleached,  the  stalk  is  divided  into  separate  parts  at  each  joint,  and  put  up  into  bundles  by  the  lengths. 
In  this  manner,  the  bundles  lie  in  a  proper  place  till  wanted  by  the  plaitcrs.  This  last  process  is  done 
chiefly  by  old  people,  who  are  unable  for  the  finer  work,  or  by  those  pupils  who  have  onlv  lately  joined 
the  manufactory.  {Trans,  Highl.  Soc.  vol.  vii.  pp.  286.  and  S89.)  The  mode  of  plaiting  has*  been  already 
described.  iS  3056.) 

5078.  Rr/e  is  less  subject  to  disease  than  most  other  graiih  and  is  even  sown  among  wheat 
and  round  wheat  fields  from  an  idea  that  it  will  Jeeep  off  blight  and  mildew  as  well  as 
poultry. 

5079.  The  spur  or  ergot  qf  rye  \»  hf  some  considered  as  a  ftingus,  a  species  of  Scler{>tlum,  somewhat 
analogous  to  that  which  produces  the  smut.  It  is  not  peculiar  to  rye,  but  it  is  very  seldom  found  on  any 
oUier  gramineous  plant  *'  It  is  a  production  of  the  seeds;  is  long,  horny,  and  cartilaginous;  and  is 
sometimes  straight,  at  others  curved ;  sometimes  it  is  found  more  than  two  inches  in  length.  The  re. 
semblance  of  this  substance  to  cocks'  spurs  has  giv«i  it  the  name  by  which  it  is  distinguished.  On 
breaking  a  spurred  seed,  vou  find  within  it  a  substance  of  a  dull  white  colour  adhering  to  the  violet  »kin 
that  surrounds  it  Rye  thus  attacked  cannot  germinate.  M.  Tessier  remarked  that  the  most  rainy  years 
were  the  most  productive  of  this  disease ;  that  the  soils  on  which  most  spurred  rye  grew  were  most  moist ; 
that  high  grounds  were  nearly  free  from  them,  unless  when  the  Airrows  prevented  the  water  from  running 
ft-eely  ofl^,  while  the  lower  parts  of  the  same  field  produced  more  than  the  upper  parts."  {BriL  Farm. 
Mag.  vol.  iiL  pi  SOS.)  In  France  a  disease,  called  the  chronic  or  dry  gangrene,  has  been  produced  by  eating 
ergot  This  disease  is  also  known  in  Switzerland,  where  it  was  observed  that  most  animals  refused  to  eat 
diseased  rye.  or  rye  aflbcted  with  the  cockspur,  as  it  is  called.  The  Royal  Society  of  Medicine  at  Paris 
employed  M.  Tessicr,  a  distinguished  agricultural  writer  and  man  of  science,  to  go  into  the  countries 
where  the  dry  gangrene  prevailed,  and  collect  a  sufficient  quantity  of  the  ergot  or  cockspur  rye  fbr  expe- 
riments. The  result  confirmed  the  opinion  of  those  who  attributed  the  disease  to  the  cause  assigned. 
**  France  aflbrded,  al^o,  a  simple  explanation  of  the  fact  that  persons  might  live  for  a  considerable  time 
upon  rye  affteted  with  the  cockspur,  without  fcuflbring  any  sensible  injury  Arom  its  use;  since,  in  all  the 
animals  upon  which  it  was  tried  experimental! v,  a  given  quantity  was  required  to  produce  the  specific 
eflffect ;  and  tlicy  suggested  the  only  measure,  that  of  separating  the  diseased  ttam  the  sound  rye,  which 
could  prevent  so  great  a  national  calamity  as  that  which  has  been  so  often  produced  by  its  use."  Hie 
spurred  rye  occasionally  occurs  in  this  country,  but  there  are  no  instances  recorded  of  its  producing  any 
such  effects  as  it  is  said  to  do  in  France ;  but  m  the  Philosophical  Transactions  Dr.  Wollaston  has  nar. 
rated  several  cases  in  which  dry  gangrene  was  produced  in  one  family  by  partaking  of  damaged  wheat ; 
and  nearly  the  same  efibcts  were  produced  in  a  family  in  Wiltshire  by  the  i.6Uum  tcmulentum  entering 
largely  into  the  con^KMition  of  bread.  {Stephenson  and  ChurchilVs  Med.  Bot  art  JSecale.)  M.  Lagasca 
states  that  the  ergot  is  covered  with  a  thin  pellicle  and  filled  with  a  grey  powder.  It  is  collected  in  Spain 
by  women  and  children,  who  wade  in  the  fields  of  standing  rye  for  the  purpose,  and  with  their  utmost 
vigilance  can  obtain  it  but  in  very  small  quantities,  in  consequence  of  which  it  sells  high  as  an  article  of 
the  materia  racdica.  {Brit,  Farm.  Mag.  voL  iii.  p.  158.)     Medicinaliy  it  is  used  in  uterine  diseases. 

Sect.  III.   Barley.  —  Hordeum  L. ;    Tridndria  Dig^nia  L.,  and  Graminea  J.    L*Orge, 
Fr. ;  Gerste,  Ger. ;  Orzot  Itai. ;  St/g,  Dan.  and  Swed. ;  and  Cebadaf  Span. 

5080.  Barley,  though  less  calculated  for  a  bread  com  than  rye,  may  be  considered  as 
next  in  value  to  wheat  in  Britain.  Of  what  country  it  is  a  native  is  unknown.  Some 
assign  it  to  Tartary,  others  to  Siberia,  and  even  Scotland  has  been  mentioned.  It  has 
been  cultivated  from  the  earliest  antiquity,  and  was  much  in  use  among  the  Romans, 
both  as  food  for  soldiers  and  horses.  In  Sweden  and  Lapland  it  is  more  cultivated  than 
any  other  grain,  on  account  of  its  requiring  to  be  so  short  a  period  in  the  soil ;  some- 
times not  longer  than  six  weeks,  and  seldom  more  than  seven  or  seven  and  a  half.  In 
Spain  and  Sicily  they  have  two  crops  a  year  on  the  same  soil :  one  is  sown  in  autumn 
and  ripens  in  May,  and  the  other  is  sown  in  May  and  reaped  in  autumn.  In  Britain 
barley  is  a  tender  grain,  and  easily  hurt  in  any  of  the  stages  of  its  (growth,  particularly  at 
seed  time :  a  heavy  shower  of  rain  will  then  almost  ruin  a  crop  on  the  best  prepared 
land ;  and 'in  all  the  after  processes  greater  pains  and  attention  are  required  to  insure 
success  than  in  the  case  of  other  grains.  The  harvest  process  is  difficult,  and  often 
attended  with  danger;  even  the  threshing  of  it  is  not  easily  executed  vrith  machines, 
because  the  com  generally  adheres  to  the  grain,  and  renders  separation  frcm  the  straw  a 
troublesome  task. 
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5081.  S^ciei  and  varieties.     (Jig,  726.)    There  are  uz  tpecies  and   tubspedet  of 
this  grain  in  cultivation  besides  varieties.     These  are,  — 


1.  HdrAtrnm  wlgkrc,  fknrtaff  l»arler  («). 
Sw  iMsAailcbon,  Wlnlar  barley  (M* 


4.  Jfdcdcain  dfulction,  ComnMn  or  lonfr-cand  htik&j  (c). 
A.  dfttldioa  nAdoin,  Nakwl  ImtIct. 

riowfrf). 


Zaocrtun,  tiprmt  or  battladon  (iQ* 

The  second  and  fifth  sorts  ore  allowed  to  be  subspecies  or  varieties  of  the  first  and  fourth, 
and  inde.Kl  there  can  be  little  doubt  that  the  whole  do  not  constitute  more  than  one  species. 
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508SL  Tke  tnrimg  barlty  or  early  barley  (a),  Orge  earr^,  Stterim  de  prinlemp$,  Fr..  is  diftinguUhed  by  iU 
double  row  of  beards  or  awns  standing  erect,  and  iu  thin  husk,  which  renders  it  fltvourable  for  malting. 
This  is  the  sort  principally  cultivated  in  the  southern  and  eastern  districts  of  both  England  and  Scotland, 
and  of  which  the  fanners  make  two  sorts,  vis.  the  common,  and  the  rath-ripe  barley :  but  these  two  sorts 
are  in  reality  the  same ;  for  the  rath.ripe  is  only  an  alteration  of  the  common  barley,  occasioned  l>y  being 
long  cultivated  upon  warm  gravelly  soils.  The  seed  of  this,  when  sown  on  cold  or  strong  land,  will,  the 
first  year,  ripen  near  a  fortnight  iarlier  than  the  seed  taken  flrom  strong  land,  and  therefore  the  farmers 
la  the  vales  generally  purchase  their  seed-barley  from  the  warm  or  gravelly  lands ;  for,  when  preserved 
in  the  vales  two  or  three  vears,  it  becomes  fUll  as  late  in  ripeninff  as  the  common  barley  of  their  own 
product :  on  the  other  hand,  the  farmers  on  warm  lands  are  also  obliged  to  procure  their  seedubarley  Arora 
the  strong  lands,  otherwise  their  grain  would  degenerate  in  bulk  or  fUlness,  which  by  this  change  is  pre- 
vented. 

5083.  The  Siberian  barley,  Orge  eileste,  Fr.,  and  Himmel  gente,  Oer.,  is  a  variety  of  early  barley  with 
broader  leaves,  and  reckoned  more  productive  than  the  other.  It  is  much  grown  in  the  north  of  Europe, 
and  was  introduced  to  this  country  in  1768,  but  is  believed  to  be  now  lost  or  merged  in  the  parent  species. 

5084.  Winter  barley ,  lute  barley ^  or  tquare  barley  (6),  Orge  carrie  d^hkver,  Eteourgeon,  Fr,  has  the  gfklns 
disposed  in  four  or  in  six  rows.  Urge  and  thick  skinned.  It  is  chiefly  cultivated  in  the  north  of  England 
and  in  Scotland,  on  account  of  its  hardiness ;  but  Aom  the  thickness  of  its  rind  it  is  ill  adapted  for  malting, 
and  is  going  out  of  use. 

5083.  Jlifdit  bygf  or  barlry  big.  is  a  variety  of  winter  barley  known  by  always  having  six  rows  of  grains, 
by  the  grains  being  smaller  and  the  rind  thicker,  and  by  its  being  earlier  than  the  parent  variety.  Pro- 
fessor Martyn  says,  he  has  firequently  counted  forty-two  grains  on  one  ear  of  bigg,  wnen  common  or  long, 
eared  barley  had  onlv  twenty.twa 

5086l  Common  or  tong-eared  barley  (c),  is  known  by  its  very  long  spike  or  ear,  flatted  transversely, 
greater  in  breadth  than  thickness,  with  chaflT  ending  in  an  awn  sixteen  times  the  length  of  the  grain. 
This  tort  is  cultivated  in  many  parts  of  England  and  Scotland ;  though  some  object  to  it  because  the  ears 
being  long  and  heavy  they  think  it  apt  to  lodge. 

5087.  Naked  barley,  or  wheat  barlry,  Orge  nue  it  demx  rangt,  Fr.,  is  known  by  the  grain  separating  easily 
firom  the  chafT,  and  is  by  some  considered  as  nothing  else  than  spelt  wheat,  which  it  greatly  resemldes.  It 
docs  not  appear  to  be  cultivated  at  present  in  any  part  of  Britain. 

5088.  Sprat,  or  battledore  barley  (</),  Orge  iventaa,  Orge-rin,  Fr.,  is  known  by  its  low  sUture,  coarse 
straw,  short  broad  ears,  and  long  awns.  The  long  awns  and  closeness  of  the  ears  protect  it  better  flrom 
birds  than  most  other  sorts,  but  as  the  straw  Is  scantv  and  of  little  use  it  is  not  much  cultivated. 

5069.  Besides  these  sorts  there  are  some  local  vartetiet,  as  Hianet  barley.  Putney  barley,  &a  which  are 
merely  names  given  to  the  varieties  common  in  those  places  The  Thanet  is  the  winter,  and  the  Putney 
the  sprat  barley. 

5090.  New  varieties  may  be  procured  by  selection  or  crossing,  as  in  the  case  of  wheat 
(5009.) 

5091.  In  choosing  a  sort  of  barley  for  cultivation,  regard  must  be  had  to  the  soil  and 
climate.  The  hardiest  may  be  considered  the  winter  barley,  and  the  earliest,  and  perhaps 
the  best,  is  tlie  spring  barley.     The  long-eared  is  also  a  much  esteemed  variety. 

5092.  In  choosing  fl-om  anv  particular  variety,  the  best  grain  for  sowing  is  that  which  is  flree  flrom 
blackness  at  the  Uil,  and  is  of  a  pale  lively  ydlow  colour,  intermixed  with  a  bright  whitish  cast ;  and  if 
the  rind  be  a  little  shrivelled,  it  is  so  much  the  better,  as  it  shows  that  it  has  sweated  in  the  mow,  and  is 
a  sure  indication  that  iU  coat  is  thin.  The  husk  of  thick-rinded  bariey  being  too  stifT  to  shrink,  will  lie 
smooth  and  hollow,  even  when  the  flour  has  shrunk  from  it  within.  The  necessity  of  a  change  of  seed 
from  time  to  time,  by  sowing  that  of  the  growth  of  a  diligent  soil,  as  it  has  been  observed!  is  in  no 
Instance  more  evident  than  in  the  culture  of  this  grain,  which  otherwise  becomes  coarier  and  coarser 
every  year.  But  in  this,  as  well  in  all  other  grain,  the  utmost  care  should  be  taken  that  the  seed  is  full 
bodied. 

5093.  The  best  soil  fir  bariey  is  a  light  rich  loam,  finely  pulverised.  It  will  neither 
grow  well  on  a  sandy  or  soft  soil,  nor  on  strong  clays,  such  as  are  suitable  for  wheat 

5094.  The  preparation  of  the  soil  vs  sometimes  by  a  naked  fallow,  but  generally  by  a 
turnip  fallow ;  sometimes  it  is  taken  after  peas  and  beans,  but  rarely  by  good  farmers 
either  after  wheat  or  oats,  unless  under  special  circumstances. 
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5095.  tVkm  Mien  i^fter  iumipt  It  \%  i;enerally  taken  with  one  ftirrow,  which  U  given  u  fast  u  the 
turnips  are  conxunied,  the  ground  thus  rec^ving  much  benefit  from  spring  frosts.  But  often  two  or  more 
furrows  are  necessary  for  the  fields  last  consumed ;  because,  when  a  spring  drought  rets  in,  the  surfttce, 
from  being  poached  by  the  removal  or  consumption  of  the  crop,  gets  so  hardened  as  to  render  a  greater 
quantity  of  ploughing,  harrowing,  and  rollinff  necessary  than  would  otherwise  be  called  tor.  When  sown 
after  beans  and  pea*,  one  winter  and  one  spring  ploughing  are  usually  bestowed ;  but,  when  after  wheat 
or  oats,  three  ploughings  are  necessary,  so  that  the  ground  may  be  put  in  proper  condition.  These 
operations  are  very  ticklish  in  a  wet  and  backward  season,  and  rarely  in  that  case  is  the  grower  paid  for  the 
expense  of  his  labour.  Where  land  is  in  such  a  situation  as  to  require  three  ploughings  before  it  can  be  seeded 
with  barley,  it  is  better  to  summer  fallow  it  at  once,  than  to  run  the  risks  which  seldom  fail  to  accompany 
a  quantity  of  spring  labour.  If  the  weather  be  dry,  moisture  is  lost  during  the  different  processes,  and  an 
imperfect  germination  necessarily  follows :  if  it  be  wet,  the  benefit  of  ploughing  is  lost,  and  all  the  evils 
of  a  wet  seed-time  are  sustained  by  the  ftiture  crop.  {Browri.) 

ri09&  To  whatever  crop  barley  ntcceeds^  the  harrow  and  roller,  when  the  plough  alone  is  insufRdent, 
should  be  employed  in  reducing  the  soil  to  a  considerable  degree  of  fineness.  In  most  cases  moro  than 
one  earth  is  given ;  though,  after  a  winter  ftirrow,  the  grubber  may  be  used  in  spring  instead  of  t})e 
plough.  After  turnips,  eateti  on  the  ground  by  sheep,  the  Und,  being  consolidated  by  their  treading, 
sometimes  receives  two  ploughings :  but,  if  only  one,  it  should  be  well  harrowed  and  rolled ;  and  it  is  often 
finished  by  harrowing  after  the  roller,  especially  if  grass-seeds  be  sown,  which  are  covered  bv  this  last 
harrowing.  Barley  is  sometimes  sown  on  the  first  ploughing,  and  covered  by  a  spcond  shallow  ploughing. 
As  it  is  found  of  great  importance,  with  a  view  to  speedy  and  equal  vegetation,  th£t  the  ground  should  be 
fresh  and  moist,  barley  is  generally  sown  upon  what  is  termed  Aot/sir,  that  Is,  as  soon  as  possible  after  it 
Is  turned  up  by  the  plough 

5097.  Mitnure  can  seldom  be  given  with  advantage  to  a  crop  tliat  occupies  the  soil  so 
short  a  period  as  barley,  and  therefore  it  generally  is  sown  on  land  which  has  been  en- 
riched for  a  preceding  crop. 

5098.  Tlte  cUmeUe  in  which  barley  delights  is  warm  and  dry.  There  are  instances  of 
a  crop  being  sown  and  ripened  without  having  enjoyed  a  single  shower  of  rain ;  but 
gentle  showers  from  the  time  it  is  sown  till  it  begins  to  shoot  into  tlie  ear,  are  favoimible ; 
while  heavy  rains  at  any  period,  and  especially  immediately  after  sowing,  or  during  the 
blossoming,  ripening,  and  reaping  seasons,  arc  highly  injurious. 

5099.  T/ie  best  season  for  sowing  barley  is  considered  to  be  from  the  beginning  of 
April  to  the  middle  of  May ;  but  bigg  may  be  sown  either  in  autumn  to  stand  the  winter^ 
or  as  late  as  the  first  week  of  June.  In  England,  tlie  winter  or  four-rowed  barley  is 
frequently  sown  in  autumn,  and  stands  the  most  severe  winters.  With  respect  to  the 
lateness  at  which  bigg  and  summer  barley  may  be  sown,  much  depends  on  the  sort  of 
weather  which  occurs  during  the  first  three  weeks  after  sowing. 

510a  JVhen  barley  is  aoum  late  it  is  sometimes  steeped  in  common  water  to  promote  its  germination ;  but 
it  is  seldom  pickled  or  otherwise  prepared.  The  advantages  of  steepinff  are,  procuring  an  equal  germination, 
and  consequently  rti>ening,  and  getting  the  start  of  weeds.  The  following  directions  are  given  for  per- 
forming the  meration  :  —  First,  rake  out  about  one^third  of  the  contents  of  the  sacks  of  seed  barley  or 
bear  to  allow  for  the  swelling  of  the  grain ;  lay  the  sacks  with  the  grain  to  steep  in  clean  water;  let  it  be 
covered  with  it  for  at  least  twenty.four  hours;  when  the  ground  is  very  dry,  and  no  likelihood  of  rain  for 
two  or  three  days,  it  is  better  to  lie  thirty-six  hours.  Sow  the  grain  wet  ftt>m  stcc|)ing  without  any 
addition.  The  seed  will  scatter  well  as  clean  water  has  no  tenacity :  only  the  sower  must  put  in  a  fourth 
or  a  third  more  seed  In  bulk  than  is  usual  of  dry  grain,  as  the  grain  u  swelled  in  that  proportion.  Harrow 
it  in  as  quirkly  as  possible  after  it  is  sown ;  and,  uiougb  not  necessary,  give  it  the  benefit  of  a  fresh  fhrrow 
if  convenient.    You  may  expect  it  up  in  a  fortnight  at  farthest  {.Broion.) 

5101.  The  quanHty  of  seed  is  different  in  different  cases,  according  to  the  quality  of  the 
soil  and  other  circumstances.  Upon  very  rich  lands,  eight  pecks  per  acre  are  sometimes 
sown  ;  twelve  is  very  common  ;  and  upon  poor  land,  more  is  sometimes  given. 

5102.  Wkether  the  practice  qfghftng  so  small  a  qiuuUily  of  seed  to  the  best  lands  is  adsankigeoms  or  the 
reverse,  seems  a  disputed  point  amongthe  best  ftrmers.  That  there  is  a  saving  ofgrain  there  can  be  no  doubt; 
and  Uiat  the  bulk  may  be  as  great  as  if  more  seed  had  been  sown,  there  can  be  as  little  question.  Little 
argument,  however,  is  necessary  to  prove  that  thin  sowing  of  barlenr  must  be  attended  with  considerable 
disadvantage ;  for  if  the  early  part  of  the  season  be  dry,  the  plants  will  not  only  be  stinted  in  their  growth, 
iiut  will  not  send  out  oflkets ;  and  if  rain  afterwards  foil,  an  occurrence  that  must  take  place  some  time 
during  the  summer,  often  at  a  later  period  of  it,  the  plants  begin  to  stool,  and  send  out  a  number  of 


duced,  and  the  grain  is  for  the  most  part  of  an  inferior  quality.  By  good  judges,  it  is  thought  preferable 
to  sow  a  quantity  of  seed  sufllcient  to  ensure  a  full  crop,  without  depending  on  its  sending  out  offhets : 
indeed,  where  that  is  done,  few  oftlieta  are  produced,  the  crop  grows  and  ripens  eqtudly,  and  the  grain  is 
uniformly  good,  {^rownon  Rural  4ifbirs.)  * 

5103.  The  modes  of  sowing  barley  are  either  broad-cast,  or  in  rows  by  the  drill  or 
ribbing.  The  broad-cast  mode  is  almost  universally  adopted;  unless  in  lands  much 
infested  with  annual  weeds,  where  drilling  and  hand-hoeing,  and  in  particular  cases 
horse-hoeing,  may  be  employed  with  advantage. 

5104.  The  only  culture  wluch  barley  requires  while  in  a  growing  state,  is  hoeing  and 
weeding  if  in  rows,  and  weeding  alone  if  broad-cast  Sometimes  barley  is  rolled  to  com- 
press a  soft  soil  and  exclude  the  drought,  and  when  very  tliick  it  may  be  first  harrowed 
and  then  rolled.  Grass  seeds  and  clover  arc  sown  with  the  grain  before  the  last 
harrowing,  when  the  broad-cast  mode  is  adopted ;  and  immediately  before  hoeing, 
when  the  barley  is  in  rows.  The  former  is  much  the  best  mode  for  insuring  a  strong 
plant  of  clover. 

5105.  Eating  down  barley,  which  from  winter  or  very  early  sowhig  is  over-luxuriant,  is  iiractised  in 
some  districts,  but  it  is  alleged  that  mowing  is  much  better  than  feeding  it ;  because  the  scythe  takes  off 
only  the  rank  tops,  but  the  sheep  feed  upon  all  indiireroully  j  nor  should  they  even,  In  any  case,  be  left 
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upon  it  too  long,  bccauie,  tieing  purticuUrly  fond  of  the  sweet  end  of  the  stalk  next  the  root,  they  bite  so 
close  as  to  ii^ure  the  Aiture  growth  of  the  plant 

5106.  Barley  is  ripe  when  the  red  roan,  as  the  farmers  term  it,  meaning  a  reddish 
colour  on  the  ear,  is  gone  off;  or  when  the  ears  droop,  and  fall,  as  it  were,  double  against 
the  straw,  and  the  stalks  have  lost  their  verdure ;  but  in  the  latter  case  it  is  too  ripe. 

5107.  In  the  haroesting  <f  barley  more  care  is  requisite  than  in  taking  any  of  the  other 
white  crops,  even  in  the  best  of  seasons ;  and  in  bad  years  it  is  often  found  very  difficult 
to  save  it.  Owing  to  the  brittleness  of  the  straw,  after  it  lias  reached  a  certain  period 
it  must  be  cut  down ;  as,  when  it  is  suffered  to  stand  longer,  much  loss  is  sustained  by 
the  breaking  of  the  heads.  On  that  account  it  is  cut  at  a  time  when  the  grain  is  sof^ 
and  the  straw  retains  a  great  proportion  of  its  natural  juices,  consequently  requires  a  long 
time  in  the  field  before  either  the  grain  is  hardened  or  the  straw  sufficiently  dry.  When 
put  into  the  stack  sooner  it  is  apt  to  heat,  and  much  loss  is  frequently  sustained. 

5108.  Barlry  is  generally  cut  dawn  In  England  with  the  cnuile  scythe,  and  «tber  tied  up  or  carted  borne 
loose  after  lying  in  the  swath  some  days  to  dry  It  is  not  apt  to  shed ;  but  in  wet  weather  it  will  be  likely 
to  spout  or  grow  musty  ;  and  therefore  every  fair  day  after  rain  it  should  be  shaken  up  and  turned :  and 
when  it  is  tolerably  dry,  let  it  be  made  up  Into  shocks ;  but  be  careful  never  to  house  it  till  thoroughly  dry, 
lest  it  mow-burn,  which  will  make  it  malt  worse  than  if  it  had  spired  in  the  field.    It  Is  remarked  by  Lisle, 


that  poor  thin  barley  should  be  cut  a  little  sooner  than  if  the  same  jdants  were  strong  and  vigorous ;  as  the 
straw,  when  the  plants  are  Aill  ripe,  in  such  cases  will  not  stand  against  the  scvthe.  In  this  situation, 
tMrley  in  particular  should  lie  in  swath  till  it  is  thoroughly  dry.     Some  of  his  barley,  which  lay  out  in 


swath  five  or  six  days  in  very  fine  weather,  thouah  both  bhghted  and  edgc>grown,  grew  plump,  and  ac- 
quired  very  near  as  good  a  colour  as  the  best  He  reckons  short  scythes  the  best  for  mowing  lodged  or 
crumpled  com,  lieeause  they  miss  the  fewest  plants ;  and  observes,  that  a  bow  u|)on  the  scythe,  which 
carries  away  the  swath  before  it,  is  preferable  to  a  cradle,  the  fingers  of  which  would  be  pulled  to  pieces 
by  the  entangled  com,  in  drawing  back  the  scythe.  In  Scotland  and  Ireland  it  is  generally  reaped  with 
the  sickle,  bottnd  in  sheaves,  and  set  up  in  shockiL 

5109.  In  stacking  barley  many  farmers  make  an  opening  in  the  stack  from  top  to 
bottom.  This  opening  is  generally  made  by  placing  a  large  bundle  of  straw  in  the 
centre  of  the  stack,  when  the  building  commences,  and  in  proportion  as  it  rises  the  straw 
is  drawn  upwards,  leaving  a  hollow  behind ;  which,  if  one  or  two  openings  are  left  in  the 
side  of  the  stack  near  the  bottom,  insures  so  complete  a  circulation  of  air,  as  not  only  to 
prevent  heating,  but  to  preserve  the  grain  from  becoming  musty. 

51 10.  The  threshing  and  dressing  of  barley  require  more  labour  than  those  of  any  other 
grain,  on  account  of  the  difficulty  of  separating  the  awns  from  the  ears.  For  this  pur- 
pose some  threshing  machines  are  furnished  with  what  is  called  a  hummelling  machine, 
already  described  (2799.) :  and  where  this  is  wanting,  it  is  customary  to  put  the  grain, 
accompanied  with  a  portion  of  threshed  straw,  a  second  time  through  tlie  machine. 
Where  barley  has  been  mown,  the  whole  of  the  straw  requires  to  be  twice  threshed,  in- 
dependently of  tlie  necessity  of  getting  rid  of  the  awns. 

5111.  Tlie  produce  of  barley,  taking  the  average  of  England  and  the  south  of  Scotland, 
Donaldson  considers,  might  be  rated  at  thirty-two  bushels;  but  when  Wales  and  the 
north  of  Scotland  are  included,  where,  owing  to  the  imperfect  modes  of  culture  still  prac- 
tised, the  crops  are  very  indifferent,  the  general  average  over  the  whole  will  not  probably 
exceed  twenty-eight  bushels  the  acre.  Middletoi\  states  it  as  varying  in  Engliuid  from 
fifteen  to  seventy-five  bushels  per  acre.  The  average  produce  of  the  county  of  Middle- 
sex,  he  says,  is  about  four  quarters  of  corn  and  two  loads  of  straw  per  acre. 

5112.  The  uses  of  barley  are  various.  In  Wales,  Westmorland,  Cumberland,  and  in 
the  north,  as  well  as,  in  several  parts  of  the  west  of  Scotland,  the  bread  used  by  the  great 
body  of  the  inhabitants  is  made  chiefly  from  barley.  Large  quantities  of  the  barley  cul- 
tivated in  England  are  converted  into  beer,  ale,  porter,  and  what  is  called  British  spirits, 
as  English  gin,  English  brandy,  &c.  The  remainder,  beyond  what  is  necessary  for  seed, 
is  made  into  meal,  and  partly  consumed  in  bread  by  the  inliabitants  of  the  above-men- 
tioned districts,  and  partly  employed  for  the  purpose  of  fattening  black  cattle,  hogs,  and 
poultry.  There  is  a  much  greater  share  of  the  Scotch  barley  consumed  in  distillation, 
in  proportion  to  the  quantity  cultivated,  than  of  the  English.  Exclusive  of  what  is 
used  for  seed,  the  Scotch  barley  is  either  converted  into  beer  or  ale ;  or  made  into  pot- 
barley,  or  into  meal,  for  the  use  of  the  inhabitants  in  the  more  remote  and  less  cultivated 
parts  of  the  kingdom ;  or,  lastly,  into  whisky.  In  The  Report  of  Middlesex  it  is  stated, 
that  much  of  tlie  most  ordinary  barley  is  given  to  poultry :  die  rest  is  sold  to  the  malt- 
sters, except  so  much  as  is  reserved  for  seed. 

B\  1.1  But  malt  is  the  great  purpose  to  which  harley  ts  applied  in  Britain.  To  understand  the  process  of 
malting,  it  maj  be  necessary  to  observe  that  the  cotyledons  of  a  seed,  before  a  voung  plant  is  produced,  are 
changed  by  the  heat  and  moisture  of  the  earth  into  sugar  and  mucilage.  Malting  grun  is  only  an  artificial 
mode  of  cflbcting  this  by  steeping  the  grain  in  water  and  fermenting  it  in  heaps,  and  the  arrccting  of  its 
progress  towards  forming  a  plant  by  kiln  drying,  in  order  to  take  advantage  of  the  sugar  in  distillation  for 
spirit  or  fermentation  fort>eer.  The  grain  of  barley  contains  starch  and  sugar ;  and  the  chemical  consti. 
tuenu  of  both  these  ingredients  are  very  nearly  alike.  In  the  process  of  malting,  a  portion  of  the  starch  ia 
converted  into  sugar,  so  that  the  total  quantity  of  sugar,  and  consequently  the  source  of  si^rit,  is  increased 
by  the  transformation. 

5114.  To  choose  a  proper  sample  qf  barlep  for  malting,  observe  the  directions  given  for  choosing  seed 
barley.  (5091.)  '^  r  r  ,  -^ 
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5115.  Qfpot-barlfp  there  are  two  sorts,  pearl  and  Scotch ;  both  are  produced  bjr  grinding  off  the  busk, 
and  the  pearl  barley  is  produced  bv  canTing  the  operation  so  far  as  to  produce  roundness  in  the  IcemeL 
It  is  used  in  soups,  gruels,  and  medicinal  drinks. 

5116.  Barley  meal  is  ground  like  oatmeal  or  flour ;  the  coarser  sort,  with  the  bran,  is  used  for  fattening 
lire  stock,  especially  pigs  and  poultry ;  but  fine  bolted  barlev  flour,  made  into  a  thin  pottage  or  pudding, 
and  spread  out  in  thick  cakes,  and  toasted  on  a  hot  plate  or  metal,  forms  a  light  breakfast  bread,  much 
esteemed  in  some  parts  of  Scotland.  It  is  served  in  a  recent  state,  hot,  and  spread  with  butter  and  honey, 
and  eaten  in  several  folds.  Two  parts  of  barley  flour,  one  of  wheat  flour,  and  one  of  rye,  are  said  to  make 
a  light  and  very  agreeable  loaf  of  bread. 

5117.  Thejyroduce  of  barley  in  flour  is  12lbs.  to  14lbs.  of  grain.  Sir  H.  Davy  found 
1000  parts  of  barley  meal  to  afford  920  parts  of  soluble  or  nutritious  matter ;  viz.  790  of 
mucilage  or  starch,  70  of  sugar,  and  60  of  gluten. 

5118.  Barley  straw  is  chiefly  used  for  litter  and  packing ;  it  is  unfit  for  thatch  or  rope- 
making,  and  of  little  value  as  fodder. 

51 19.  The  diseases  of  barley  are  few,  and  chiefly  smut,  but  of  quite  a  different  species 
from  that  which  affects  the  wheat,  and  one  which  it  is  found  cannot  be  prevented  by 
pickling  and  liming. 

Sect.  IV.      The   Oat.  —  Avhui  saAva  L. ;    Tridndria  Digynia  L.,    and   Grandnea  J. 
VAvoine,  Ft,  ;  Haber,  Ger.  ;    Vena,  Ital. ;  and  Avena,  Span. 

5120.  Tlie  oat  is  a  very  useful  grain,  and  more  peculiarly  adapted  for  northern  climates 
than  either  wheat,  rye,  or  barley.  Its  native  country  is  unknown,  unless  the  wild  oat  be 
considered  as  the  parent  species,  which  is  highly  probable.  The  culture  of  the  oat  in 
France  is  chiefly  confined  to  latitudes  north  of  Paris.  It  is  scarcely  known  in  the  soutli 
of  France,  Spain,  or  Italy ;  and  in  tropical  countries  its  culture  is  not  attended  to.  In 
Britain  it  has  long  been  very  generally  cultivated,  formerly  as  a  bread  com,  but  now 
chiefly  as  horse-food.  Of  all  the  grain  this  is  the  easiest  of  culture,  growing  in  any  soil 
that  admits  of  ploughing  and  harrowing. 

5121.  The  varieties  of  oats  are  more  numerous  than  those-  of  the  other  grains,  and 
some  of  them  are  very  distinctly  marked.     The  principal  are  as  follows  :  — 

5122.  The  white  oat  or  common  oat  C/^.  727.  a),  Avoine  bUmche,  Yt.,  in  most  general  cultivation  both  in 

England  and  Scotland,  and  known  by  its  white  husk  and 
f  ■  „-.»,       ^  i--u^  kernel. 

' '  *        /ffW    Bl       VfK  ^^^'  ^'  ^'^^  ^  Avoine  h  gra/tpe  noir,  Fr.,  known  by 

^^       "^Bcv  jjj  blAck  husk;  cultivated  on  poor  soils,  m  the  north  of 

England  and  Scotland. 

512i.  "Hu  red  oat,  known  by  its  brownish  red  husk, 
thinner  and  more  flexible  stem,  and  firmly  atUched  grains. 
It  is  early,  suffers  little  ft-om  winds,  meals  well,  and  suits 
windy  situations  and  late  climates.  It  is  understood  to  have 
originated  in  Peebleshire,  on  the  estate  of  Ma^e-hili,  by 
which  name  it  is  sometimes  known. 

51S5.  The  Poland  oat,  known  by  its  thick  white  husk, 

awnless  chafT  solitary  grains,  short  white  kernel,  and  short 

KtifT  straw.    It  requires  a  dry  warm  soil,  but  is  very  prolific 

gF\  fi/fy;^^tSt£T^^y^^  ffV^EWl^^    '^^  black  Poland  oat  is  one  of  the  best  varieties ;  it  some. 

/i  I  N  J^  vW»Tlt    nS*  EifV  ^rhfl^  }^W\    ^™^  weighs  50lb«.  per  bushel.     It  is,  however,  veiy  liable  to 

lU     li^    \in?lv  J rt.T/.T  ililu  fit\^    be  shed  by  the  wind  after  it  l>egins  to  ripen ;  it  requires  a 

r        I  i     lISJP^XN  WX  'll^    **"«  '^'7  '"^ 

t^'  W  ^^3  ^"~>t  Vl^Al  jJl  5126.  rAeFri«teiMforDii/cAofl/,hasplump,thin.skinned, 
N*il  -  j'i^'dr^^^  V  '  fiiJiU  If  ^  white  grains,  mostly  double,  and  the  large  one  sometimes 
^  /V^T^i^  u  ^^  rirJ\  ilia  *''^"®<^'  It  has  longer  straw  than  the  Poland,  but  in  other 
.^Ir\    %VSL      \\  /ft     fwi     respects  resembles  It 

^   7  P    Vi^^      \\  /  B    /   T        ^^^'  "^^  potato  oat  has  large,   plumpL  rather  thick- 

//    [     u  ^  ^  /    M    '^         skinned,  white  grains,  double  and  treble,  with  longer  straw 

y     I      \  ^       ^  than  either  of  tne  last  two  sorts.    It  is  almost  the  only  oat 

now  raised  on  land  in  a  good  state  of  cultivation  in  the 
north  of  England  and  south  of  Scotland,  and  ustully  brings 
a  higher  price  in  the  London  market  than  any  other  varietv.  It  was  discovered  growing  in  a  field  of 
potatoes  In  Cumberland,  in  1788 ;  and  firom  the  produce  of  the  single  stalk  which  there  sprung  up  by 
accident,  probably  fVom  the  manure,  has  been  produced  the  stock  now  in  general  cultivation. 

5128.  The  Geor^an  oat,  is  a  large,  grained,  remarkably  prolific  variety  introduced  ftrom  Georgia,  by  R. 
Barclay,  Esq.  of  Bury  Hill,  to  Britain  and  the  north  of  Europe.  On  rich  soil  in  good  tilth,  Mr.  Barclay 
finds  it  yiekl  more  grain  per  acre  than  the  potato  oat  or  any  variety  whatever. 

512a  The  Siberian  or  Tatarkm  oat  (5),  is  considered  by  some  as  a  distinct  spedesw  The  grains  are 
black  or  brown,  thin  and  small,  and  turned  mostly  to  one  side  of  the  panicle;  and  the  straw  is  coarse  and 
reedy.  It  is  little  cultivated  in  England,  but  found  very  suitable  for  Uie  poor  soils  and  exposed  situations 
on  the  sides  of  the  Dublin  and  Wicklow  hilla. 

5130.  A  variety  called  the  winter  oat,  Avoine  d'hiver,  Fr.,  has  lately  come  into  notice  in  some  parts  of 
England,  but  we  have  not  been  able  to  ascerUin  its  origin.  Mr.  Bennett  of  Chaxhill,  near  Gloucester, 
sows  two  bushels  per  acre  in  October ;  finds  the  plants  verv  luxuriant  at  Christmas,  tillering  like  wheat :  be 
depastures  them  with  ewes  and  lambs  all  the  spring,  and  then  shuts  them  up.  and  reaps  an  ample  crop  early 
in  August  The  grain  is  rather  longer  than  that  of  the  white  oat,  and  the  colour  rather  lighter  than  that  of 
the  black  oat ;  Mr.  Bennett  received  the  seed  fhnn  a  friend  in  Monmouthshire,  who  he  coi^ectures 
received  it  ttam  Bristol,  so  that  it  is  probably  a  recent  importation.  {Country  Timet,  Fdx  8th,  and  Cor. 
vuUh  Mr.  Bennett.) 

5131.  There  are  other  variettes,  as  Church's  oat,  the  Angus  oat,  the  dun  oat,  &<x,  but  they  are  either  too 
local  or  obsolete  to  require  iMirticular  notice  In  the  oat,  as  in  other  plants  extensively  cultivated,  new 
varieties  will  always  be  takmg  the  place  of  old  ones. 

5132.  To  procure  new  varieties  adopt  the  mode  by  selection,  by  which,  as  it  appears 
above,  the  potato  and  red  oat  were  brought  forward ;  or  proceed  systematically  by  cross 
impregnation^  as  directed   for  raising  new  varieties  of  wheat.     Degeneracy,  Brown 
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obsexres,  has  taken  place  to  a  certain  extent  in  the  potato  oat ;  but  it  is  presumed  that 
the  consequences  might  be  removed  with  ease,  were  first  principles  returned  to.  To 
make  a  selection  of  the  strongest  ears,  which  carried  the  purest  grain,  is  not  a  difficult 
business ;  and  were  this  selection  attended  to  by  half  a  dozen  farmers  in  a  district,  it  is 
obvious,  that  the  breed,  or  variety,  might  be  preserved  pure  and  uncontaminated.  If 
slovenly  farmers  were  not  provided  with  good  seed,  it  would  be  their  own  fault ;  since, 
if  they  would  not  take  the  trouble  to  select  and  breed  for  their  own  use,  they  might 
always  be  provided  by  those  who  were  either  better  qualified  for  making  the  selection,  or 
were  more  attentive  to  the  interests  of  agriculture.  {Brounu)  Some  of  the  Northum- 
berland fetrmers  have  been  at  the  pains  to  select  the  grains,  instead  of  the  ears,  after 
being  threshed.     The  best  seeds  are  picked  out  by  hand  by  women. 

5133.  In  choosing  a  tort  from  among  the  varieties  described,  the  potato  and  Poland 
are  the  best  for  lowlands,  and  the  red  oat  for  uplands  and  late  climates  in  a  state  of 
good  cultivation.  For  inferior  soils  the  white  or  common  oat,  and  for  the  poorest  of  all 
the  black  oat,  may  be  adopted. 

5134.  The  soil  for  oats  may  be  any  kind  whatever,  from  the  stifiest  clays  to  moss  or 
bog,  provided  it  be  laid  sufficiently  dry.  'llie  most  tenacious  clays,  and  meagre  gravek 
and  sands,  where  scarcely  any  useful  seed-bearing  plant,  except  buck-wheat,  could  be 
grown,  will  produce  a  crop  of  oats  if  ploughed  at  a  proper  season,  and  the  seed  judi- 
ciously sowu  and  covered. 

5135.  The  preparation  oftJte  soil  for  oats  is  less  than  for  any  other  grain.  It  is  almost 
always  the  first  crop  on  newly  broke-up  lands ;  and  as  it  prospers  best  on  a  soil  not  too 
finely  pulverised,  it  is  commonly  sown  on  one  earth.  In  regular  rotations,  oats  are 
chiefly  sown  after  grass ;  sometimes  upon  land  not  rich  enough  for  wheat,  tliat  had  been 
previously  summer-fallowed,  or  had  carried  turnips ;  after  barley,  and  rarely  after  wheat, 
unless  cross-cropping,  from  particular  circumstances,  becomes  a  necessary  evil.  One 
ploughing  is  generally  given  to  the  grass-lands,  usually  in  the  month  of  January,  so  that 
the  benefit  of  frost  may  be  gained,  and  tlie  land  sufficiently  mellowed  for  receiving  the 
harrow.  In  some  cases  a  spring  furrow  is  given  when  oats  succeed  wheat  or  barley, 
especially  wlien  grass- seeds  are  to  accompany  tlie  crop.  The  best  oats,  both  in  quantity 
and  quality,  are  always  those  which  succeed  grass ;  indeed,  no  kind  of  grain  seems  better 
qualified  by  nature  for  foraging  upon  grass-land  than  oats ;  as  a  full  crop  is  usually 
obtained  in  the  first  instance,  and  tlie  land  left  in  good  order  for  succeeding  ones.  (Tr. 
on  Rural  Affairs.) 

5136.  The  climate  for  oats  should  be  cool  and  moist ;  when  dry  and  warm,  the  paniclef 
are  so  dried  and  contracted  that  they  cease  to  convey  sufficient  nourishment  to  the  ears, 
which  tlius  never  become  plump,  but  thick  husked,  long  awned,  and  unproductive  in  • 
meal.  This  is  very  often  the  case  with  the  oats  in  Scotland  in  a  very  dry  year,  and  very 
common  in  the  south  of  England  in  most  years. 

5137.  Tlie  season  of  sowing  oats  is  from  the  last  week  in  February  to  the  end  of  April. 
About  the  middle  of  March  is  preferred  by  the  best  farmers.  No  preparation  is  ever 
given  to  the  seed ;  but  it  should  be  plump,  fresh,  and  free  from  the  seeds  of  weeds. 
Common  oats  sown  in  autumn  are  generally  killed  during  winter,  the  plant  being  in  this 
respect  more  tender  than  wheat,  rye,  or  barley  bigg.  In  some  parts  of  Ireland,  and 
especially  in  tlie  county  of  Dublin,  the  Friczland  oat  is  sown  in  autumn ;  and  the 
advantage  is  they  ripen  nearly  a  month  sooner  than  tliose  sown  in  spring,  an  important 
object  in  a  moist  climate. 

5138.  The  quantity  of  seedy  where  oats  are  sown  broad-cast,  is  usually  from  four  to  six 
bushels  to  the  acre.  Land  sown  vrith  potato  oats  requires  less  seed,  in  point  of  measure, 
thdn  when  any  of  the  other  sorts  is  used  :  first,  because  this  variety  tillers  better  than  any 
other ;  and  next,  because  having  no  awn,  a  greater  number  of  grains  are  contained  in  a 
bushel. 

5139.  The  mode  of  towing  oats  is  almost  universally  broad-cast;  but  where  they  are 
sown  after  turnips,  or  on  other  well  pulverised  soils,  some  adopt  the  row  culture. 

5140.  7'Atf  ajler-cukure  depends  on  the  mode  of  sowing,  but  seldom  consists  of  more 
than  weeding  before  the  flower-stalks  begin  to  slioot  up. 

5141.  In  harvesting  oats  in  England,  they  are  generally  cut  down  with  the  scythe,  and 
carried  loose  to  the  bam  or  stack ;  but  in  the  northern  districts,  and  where  threshing 
machines  are  used,  whether  mown,  or,  what  is  most  usual,  reaped  with  the  sickle, 
they  are  tied  in  sheaves  to  facilitate  the  process  of  threshing.  Oats  are  ready  for 
the  scythe  or  sickle  when  the  grain  becomes  hard,  and  the  straw  yellowish.  They 
should  generally  be  cut  before  they  are  dead  ripe,  to  prevent  the  shedding  of  the  grain, 
and  to  increase  the  value  of  the  straw  as  fodder.  They  rarely  get  much  damage  when 
under  the  harvest  process,  except  from  high  winds,  or  from  shedding,  when  opened  out 
after  being  thoroughly  wetted.  The  early  varieties  are  much  more  Hable  to  tliese  losses 
than  the  Ute  ones ;  because  the  grain  parts  more  easily  from  the  straw,— an  evil  to  which 
the  best  of  grain  is  at  all  times  subject.     Early  oats,  however,  may  be 'cut  a  little  before 
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dead  ripe,  which,  to  a  certain  extent,  lessens  the  danger  to  which  tliey  are  exposed  from  high 
winds ;  and  if  thd  sheaves  are  made  small,  the  danger  from  shedding  af^r  rains  is  con- 
siderably lessened,  because  they  are  thus  sooner  ready  for  the  stack.  Under  every  manage- 
ment, however,  a  greater  quantity  of  early  oats  will  be  lost  during  the  harvest  process  than 
of  the  late  ones ;  because  the  latter  adhere  6rmly  to  the  straw,  and  consequently  do  not  drop 
so  easily  as  the  former.  (Browru)  In  harvesting  oats  in  wet  seasons,  the  practice  of 
gaiting  the  sheaves  (3176.)  is  generally  adopted.  In  Sweden,  in  most  seasons  the  oat 
crop  is  dried  on  frames  or  poles  (704.) ;  and  in  Russia,  not  only  oats,  but  barley  and  lye, 
are  kiln-dried  in  the  straw. 

5142.  KUn-dryiang  oats  and  otker  corns  in  the  Hraw  hu  been  found  necMwry,  and  Is  raj  gcnendljr 
prsctised  through  the  north  of  Ruitta,  Livonia,  CourUnd,  and  Lithuania,  being  the  last  operation  of 
harvest  for  preserving  all  kinds  of  oomi,  peas,  beans,  and  buck-wheat  They  are  dried  in  the  Adds  as 
much  as  can  be ;  but,  when  brought  home,  they  are  kiln^ried,  and  are  then  ready  to  be  either  threshed 
out  immediately,  or  put  up  in  barns,  without  anv  danger  of  either  corn  or  straw  becoming  musty  or 
rottirg.  The  common  practice  of  the  boors  is,  during  winter,  to  thresh  out  by  degrees,  as  in  this  country, 
their  oats  and  barley,  in  order  to  have  straw  fresh  for  their  cattle,  such  straw  bring  thdr  only  provender. 
The  process  of  kiln-drying  by  no  means  prevents  the  germination  of  the  grain  when  used  for  seed,  while 
it  not  only  preserves  the  grain  and  straw  but  improves  their  taste  and  salubrity.  It  enables  Russia  to 
export  large  quantities  of  rye  and  wheat,  with  less  risk  of  damage  to  the  grain  than  is  incurred  by  other 
nations  of  the  north  of  Europe 

514a  ThekanUigl^)\ngeuen\ 
and  established  use  throughout  Bus. 
sia,  for  tlie  purpose  of  drying  corn 
in  the  straw,  is  heated  commonly  tqr 
Arcs  of  wood.  It  is  a  simple  and 
cheaply  erected  structure,  the  wans 
eight  feet  high,  and  fifteen ftet  square 
within.  At  this  height  there  are 
two  strong  crass.beams  (a),  tosuppoct 
the  small  timbers,  laid  over  them  as 
ribs.  The  com  stands  in  sheaves 
above  these  ribs  (5),  closely  set  upi, 
the  band  ends  of  the  sheaves  down, 
and  the  com  or  grain  ends  up :  the  walls  then  rise  above  the  ribs  about  five  or  six  feet  more,  the  kiln  being 
closed  by  a  simple  ceiling  of  cross  Joists  at  this  height,  covered  with  thin  turf.  Anv  cheap  and  ordinary 
roof  answers  to  cover  the  whole.  The  fire-place  is  constructed  so  as  to  throw  back  the  ascending  spark; 
a  small  porch  (c),  directly  opposite  to  the  fire-place,  prevents  violent  blasts  of  wind,  and  covers  from  rain 
the  fuel  and  the  attendant  About  300  sheaves  (twenty-five  stooks)  of  com  are  dried  at  one  time  it  is 
put  on  in  the  evening,  and  left  on  the  kiln  through  the  night,  after  the  wood  has  been  burned  into  char, 
cool,  and  the  door  above  the  fire-place  closed.  At  one  end  of  the  kiln  there  is  frequently  an  open  shed  or 
bam  (d),  for  convenience  in  bringing  com  to,  or  taking  it  from,  the  kiln. 

5144.  The  produce  of  oats  is  generally  considered  greater  and  of  better  quality  in  the 
northern  than  in  the  southern  counties ;  and  the  reasons  are  obviously  that,  in  the  former, 
more  attention  is  paid  to  their  culture,  and  the  climate  is  more  favourable  for  the  matur- 
ation of  the  grain.  Ten  quarters  an  acre  is  reckoned  a  good  crop  in  the  north,  but  the 
produce  is  often  twelve  and  thirteen  quarters,  and  the  straw  from,  two  to  three  and  a  half 
loads  per  acre. 

5145.  Thejvroduce  ofoaU  in  meal  amounts  to  8  lbs.  for  14  lbs.  of  com.  Sir  H.  Davy 
found  100  parts  of  oats  afford  59  parts  of  starch,  six  of  gluten,  and  two  of  saccharine 
matter. 

^146.  Tfie  use  of  oats  in  the  north,  in  Ireland,  and  in  some  parts  of  Yorkshire  and 
Derbyshire,  is  partly  for  meal  and  partly  for  horse-food.  In  the  south  it  is  almost  en- 
tirely for  horse-food,  poultry,  and  groats  for  gruel.  It  is  occasionally  malted  and  used 
in  distillation.  The  fine  powder  which  is  produced  by  husking  the  com,  or  making  grist, 
forms  the  sowens  of  the  Scotch  (the  flummery  of  the  Irish),  an  agreeable  light  and  whole- 
some supper  dish. 

5147.  The  diseases  of  the  oat  «re  few.  Sometimes  it  is  found  attacked  by  the  smut; 
but  the  more  common  injury  sustained  by  oats  is  from  wire -worms,  or  larvsB  of  insects 
which  generally  abound  in  lands  newly  broken-up  from  turf.  One  of  the  most  certain 
modes  of  avoiding  these  is,  by  not  ploughing  the  ground,  especially  if  old  turf,  tiU 
immediately  before  sowing.  By  this  means  the  insect  is  turned  down,  and  before  it  can 
work  its  way  to  the  surface  (if  ever  it  does)  the  corn  is  beyond  its  reach.  In  this  way 
gardeners  destroy  and  retard  the  progress  of  the  gooseberry  caterpillar  by  digging  under 
the  bushes ;  for  it  is  found  that  the  eggs  and  larvs  of  insects,  like  seeds  and  bulbs,  when 
buried  too  deep  in  the  ground,  have  their  progress  retarded,  or  their  vital  principle 
destroyed.  In  late  harvests,  more  especially  in  the  northern  parts  of  the  island,  the  oat 
is  liable  to  be  frosted  and  rendered  unfit  for  seed  before  being  harvested.  There  is  no 
remedy  for  such  an  accident;  but  we  have  shown  (4997.)  how  it  may  be  detected,  so  as 
not  to  disappoint  the  sower  of  such  grain.     {EncyC'  of  Gard.  4663.) 


SxcT.  V.     Chtal  Grasses  culHiHUed  in  Europe,  some  of  which  might  be  tried  in 

Jiriiain* 

5148.    The  cereal  grasses  which  the  dimate  of  Britain  does  not  readily  admit  of  cuitivat' 
rftgt  Are  the  mai^e,  Canary  com,  millet,  and  rice. 
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SuBSKCT.  1.  liaiauB',  or  Indian  Com.  —  Z^a  Miys  X.;  Monetda  Tri&ndna  L.,  and 
Graminea  J.  Le  Mais,  or  BU  de  TVryuitf,  Fr. ;  der  Mayh  Germ. ;  Gran  turco,  Ital. ; 
and  Maix,  Span. 

5149.  The  maixe  is  the  noblest  looking  of  the  cereal  grasses.  It  is  considered  to  be 
a  native  of  South  America,  to  have  been  cultivated  in  Mexico  and  Peru  from  time  im- 
memorial, to  have  been  introduced  to  Europe  about  the  beginning  of  the  16th  century, 
and  to  England  in  1562.  It  is  at  present  cultivated  in  almost  every  part  of  the  universe 
where  the  summer  temperature  equals  or  exceeds  that  common  to  latitude  45°,  and  even 
to  48^.  In  France,  in  Arthw  Young's  time  (1787),  the  principal  country  of  the  maixe 
was  to  the  south  of  a  line  drawn  from  Bordeaux  to  Strasbourg,  in  laL  48®  35' ;  but  it 
is  at  present  cultivated  as  far  north  as  Nancy,  which  is  in  latitude  49*^,  —  a  fact  which 
shows  that  this  grain  is  taking  a  wider  range  of  temperature.  **  It  flourishes  on  the 
western  continent  from  about  the  40th  degree  of  southern  to  higher  than  the  45th  degree 
of  northern  latitude.  It  is  extensively  produced  in  AfVica  and  in  Asia ;  on  all  the  shores 
of  the  Mediterranean,  in  Spain,  Italy,  part  of  France,  and  the  countries  of  the  Levant, 
it  is  the  food  in  most  common  use.  Of  the  cultivated  Cerealia,  indeed,  it  is  that  which, 
next  to  the  rice,  supplies  food  to  the  greatest  number  of  the  human  race ;  and  it  inay  be 
held  to  be  the  most  valuable  gift  of  the  new  world  to  the  old."  {Quar.  Jour.  Ag.  i.  485.) 
In  England  it  has  been  cultivated  for  upwards  of  a  century,  in  nursery  gardens  in  the 
neighbourhood  of  the  metropolis,  for  the  curious  purpose  of  supplying  seedsmen  in  all 
parts  of  tlie  island  with  ears  of  the  com  to  ornament  their  shop  windows :  it  has  also 
been  grown  in  the  kitchen  gardens  of  some  individuals  who  have  lived  in  America,  for 
the  purpose  of  using  the  ears  in  a  green  state  :  it  has  been  tried  also  in  the  fields,  and 
more  especially  in  1828  and  1829,  in  consequence  of  the  public  attention  being  called  Xo 
the  subject  by  Mr.  Cobbett.  » 

5150.  Ai  a  bread  com  it  cannot  be  greatly  commended  ;  the  ear  is  highW  productive  of  flour,  but  that 
flour  \b  deficient  in  gluten,  and  cannot  be  made  into  bread  without  a  large  admixture  of  the  flour  of  wheat. 


For  fattening  cattle  and  poultry  of  erery  deacrlption  it  is  found  excellent,  and  its  culture  in  Europe  can 
inly  be  recommended  with  a  view  to  thu  o"    ' 
5151.  FnHetiei. 


only  be  recommended  with  a  view  to  this  object 

Like  other  plants  which  have  been  long  in  cultivation  in  various  countries,  there  are 
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numerous    varie. 

ties  or  the  maize. 

According  to  I.a-  ' 

gasra,there  areiao 

varieties  known  in 

Spain.  That  grown 

in     the    warmer 

parts  of  America 

u      called       the . 

large  yellow,  Mdu 

Jaunct  grand f  Fr. 

OSg.  7SS.)    There. 

is   a    laree    red, 

which  diflbrs  fh)m 

the  other  only  in 

the  colour  of  the 

skin  of  the  grain  : 

both    have    very 

large   and   hand. 

some    ears    ( Jig. 

130.)   There  is  the 

large  yellow  flint, 

the    large    white 

flint,    the     sweet 

corn,     (he    pearl 

corn,    the    maixe 

<iuanintine,  ripen. 

ing  in  forty  oays, 

and  the  Egyptian 

or  chicken   com, 

Mais  k  poulet,  le  • 

plus  petit  etleplur 

pr^coce,    of   Vil. 

morin's  catalogue.  , 

There  is  aUo  what 

is  called  Cobbett's 

corn    {jtg.  7^1.),  , 

which  seems  to  be 

nothing  more  than  • 

the  Mais  quaran.. 

taine.     The   two 

last  varieties  have  f  mall  handsome  ears  Utgt.  7S2.  and 

13$.)t  and  can  hardly  be  distinguished  from  each 

other.    Ail  these  sorts  have  been  tried  together  in 

the  same  field,  and  the  Egyptian  or  chicken  com 

found  decidedly  the  most  early,  and   the   Maize 

ouarantaine,  forty  days*  corn,  or  Cobbett's  com,  next 

These   two  sort^  therefore,  alone  denerve  culture 

in  this  country.    The  Zia  Curagiut.  the  Valparaiso 

corn,    is   a    distinct  species,   to  which    a   sort  of 

religious  repuUtion  is  attached,  on  account  of  the 

Sprains,  when  roasted,  xplitting  regularly  into  thu 
farm  of  a  cross. 


830 


PRACTICE  OF  AGRICULTURE. 


Paut  III. 


5152.  Soil  and  climate. 


A  rich  loamy  soil,  which  will  grow  good  wheat,  tobacco,  or  potatoes,  wUl 
grow  the  strongest 
plants:  but  the  corn 
on  sucn  plants  will  be 
much  less  likely  to 
ripen  than  that  pro- 
duced on  a  dry,  warm, 
sandy,  or  calcareous 
soil.  It  must  be  ob. 
▼ious,  from  what  has 
been  before  advanced, 
tliat  there  are  few,  If 
any,  parts  of  Britain 
north  of  York  where 
the  climate  will  be  at 
all  suitable  to  this 
gr^n. 

5I5a  Culture.  This 
grain  is  almost  every 
where  sown  or  planted 
in  rows,  placed  at  such 
a  width  as  to  admit  of 
horsc-hoeing  the  in- 
tervab.  When  this  is 
practised,  as  the  grain 
contains  very  little 
gluten,  the  crop  may 
be  considered  as  a 
good  preparation  for 
wheat  in  very  rich 
soils  ;  it  accordingly  | 
precedes  that  grain  in 
the  best  cultivated 
parts  of  North  Ame- 
rica; but  we  question  if 
it  would  be  advisable 
to  follow  this  practice 
in  old  cultivated  coun. 
tries,  notwithstanding 
that  maize  and  wheat 
differ  so  much  in  re- 
gard to  gluten. 

5154.  T/te  preparation  q/*  the  ioU  may  be  the  same  as  for  a  crop  of 
barley,  according  to  Cobbettj  but  we  should  say,  the  same  as  for  a 
crop  of  turnips  on  the  raised  ndgletor  Northumberland  system. 

b\od.   Sowing.     The  quantity  of  seed  required  is  fVom  one  bushel 
to  three  bushels  per  acre.    In  Long  Island,  near  New  York,  the  time  of 
sowing  is  Arom  the  lOth  to  the  20th  of  May;  in  France,  ftrom  the  15th  of  April  to  the  15th  of  May ;  in 
England,  Arom  the  15th  of  April  to  the  SOth  of  the  same  month,  according  to  Cobbett ;  but  we  have  no 
doubt  that,  in  situations  where  the  earliest  varieties  will  succeed  at  all,  they  will  succeed  if  sown  a  week  / 
or  ten  days  later.     The  grain  will  retain   its  vegetative  powers  for  at  least  six  years.  (Gont  Mag, 
vol.  vi.  p. +4 J.) 

5156.  The  mode  t^f  planting  the  com  in  America  is  by  drawing  shallow  drills,  commonly  three  or  four  feet 
distant  flrom  each  other,  and  dropping  the  seeds  by  hand,  at  eight  inches  apart,  in  the  row.  This  distance 
is  evidently  too  great  for  the  early  dwarf  varieties ;  and  wc  think  three  furrows,  or  twenty-seven  inches,  the 
ordinary  width  between  rows  of  potatoes  and  turnips,  much  more  suitable.  We  should  decidedly  prefer 
dibbling,  either  by  hand  or  by  a  machine,  to  opening  a  drill  and  depositing  the  seeds.  In  several  ^aces  in 
France  the  seeds  are  sown  broad.cast  and  harrowed  in,  and  the  after-culture  consists  in  hand-hoeing 
betwceu  them.  By  sowing  on  raised  drills  the  horse-hoeing  system  may  be  applied  as  effiectually  as  in  the 
culture  of  turnips  or  beans.  Cobbett  recommends  intervals  between  tne  rows  of  five  feet,  and  the  plants 
at  six  inches*  distance  in  the  row,  with  a  view  to  admit  a  superior  degree  of  tillage  between,  with  a  view 
to  the  wheat  crop.  He  also  describes  the  mode  of  planting  in  hills.  The  situations  of  these  hills  having 
been  marked  out  by  a  light  plough,  or  even  by  trailing  a  log  of  wood,  flrst  in  lines  five  feet  apart  in  one 
direction,  and  next  in  lines  in  the  opposite  direction  at  right  angles  to  the  former,  so  as  to  leave  the  sur. 
face  in  squares,  the  planter  takes  a  hoc.  and  at  every  intersection  of  the  lines  makes  a  little  hole  about  an 
inch  and  a  half  deep,  and  about  six  incnes  in  diameter,  and  in  this  hole  Ave  or  six  seeds  are  regularly  dis- 
tributed, and  covered  over  with  fine  earth  to  the  depth  of  an  inch  and  a  half.  It  is  evident  that  by  this 
mode  of  planting  the  ground  may  be  very  thoroughly  worked  during  the  growth  of  the  crop ;  but  it  is 
evident  also  that  it  could  only  be  adopted  in  this  country  on  dry  soils,  that  would  admit  or  being  kept 
during  spiring  and  autumn  without  water  ftirrows. 

5157.  Transplanting  maise  may  be  adopted  on  a  small  scale,  the  advantages  of  which  are  that  the 
ground  may  be  belter  prepared  before  planting,  and  that  the  crop  may  be  made  to  come  in  in  succession 
with  one  which  has  stood  in  the  ground  during  winter.  The  plants  may  be  raised  in  a  hoibed,  and  pro- 
tected by  mats ;  or  they  may  be  raised  in  a  warm  border  of  dry  rich  soil,  covered  with  straw  or  straw 
mats  during  nights  till  the  common  ash,  the  mulberry,  or  the  walnut  are  in  leaf:  they  may  then  be  care- 
Ailly  raised  and  transferred  to  the  field,  with  a  small  portion  of  earth  attached  to  each,  planted  with  a 
spade  or  trowel,  and  watered  unless  it  should  happen  to  rain. 

5158.  The  after  culture^  according  to  Cobbett,  commences  with  scaring  away  birds  and  destroying  slugs, 
and  afterwards  in  removing  weeds  and  stirring  the  soil  The  plants  will  be  one  foot  and  a  half  nigh  in 
July ;  and  no  one  at  that  season,  Cobbett  says,  need  be  afhiid  of  tearing  about  the  roots  with  the  plough  as 
much  as  he  will.  One  thing  is  certain,  he  says,  that  if  the  ground  between  the  rows  be  not  ploughed  at 
all,  there  will  be  no  crop  at  alL  The  last  process  with  the  plough  is  earthing  up,  which  is  said  to  be  usefVil 
for  two  purposes :  first,  to  keep  the  plants  steady,  in  case  of  very  rough  winds ;  and,  second,  to  give  it  a 
flrcsh  stock  of  rootSL  **^ Leave  a  corn-plant  with  nothing  but  flat  hoeing,  and  without  earthing  up,  and  you 
will  see  all  around  its  roots  coming  out  just  above  the  ground,  and  going  immediately  down  into  the 
ground." 

6159.  Topping  the  plants.    The  male  and  female  blossoms  being  on  different  parts  of  the  plant,  have 

gven  rise  to  this  operation.  The  male  flowers  are  always  situated  on  the  top  or  summit  of  the  stem,  and 
e  ftaiale  flowers  below,  near  the  bottom.  *'  The  flowers  at  the  top  having  performed  their  function,  and 
deposited  the  pollen  on  the  stigma  lieneath,  become  no  longer  necessary  to  the  plant ;  and  they,  accord, 
ingly,  with  all  the  elevated  part  of  the  stem  which  supports  them,  may  be  wholly  removed.  This  process 
u  termed  topping  by  the  Americans,  and  is  delayed  until  the  blades  or  leaves  may  be  also  ttrippcd  ofT 
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without  injury.    The  period  for  perfonning  thli  ia  denoted  by  the  state  of  forwardneM  of  the  Tegetatlon. 


Msure  or  cne  inunOD  nau.  a  lecona  criterion  ib.  an  uie  larina  navmg  conipieieiy  auuiea  wp  lastei.  ana 
e  tassel  being  ciHnpletely  dead  and  dry.  A  third  is,  the  perfect  deadness  of  the  ends  of  the  silk ;  wnere, 
instead  of  the  bright  green  that  appeared  before,  hanging  gracefVUly  down,  lilce  the  beard  of  an  extra, 
ordinarily  cunning  and  blaspheming  Jew,  you  will  perceive  it  to  be  a  little  contemptible  bunch  of  withered- 
up  and  brown-looking  stuff  When  all  these  signs  appear,  the  top  and  the  bladei  have  pwfonned  their 
office,  and  the  sooner  they  are  taken  away  the  better ;  because,  after  this,  they  do  no  good,  and  onlv  servtt 
to  retard  the  ripening  of  the  ears  by  the  exclusion  which  they  cause  to  the  sun  and  the  wind'  The  tops 
and  leaves  being  removed,  they  are  laid  in  bunches  in  the  intervals,  sufltered  to  dry,  and  then  carried  away 
and  stacked.  TM%  part  of  the  produce,  we  are  told,  is  now  a  precious  deposit  for  the  winter :  *  it  is  liable 
to  no  inconvenience  to  which  hay  is  not  liaUe ;  and  weight  for  weight,  and  weather  for  weather,  an  acre 
of  com  tops  and  blades  will  give  more  nutriment  to  cattle.'  They  are  reserved  ^y  the  American  farmers 
as  food  for  their  horses  and  oxen  in  spring;  they  are  given  to  race  horses  and  other  delicate  and  highly 
priced  animals.  They  are  cut  into  chaff,  and  then  mixed  with  barlev  and  rye:  Mr.  Cobbett  has  stated 
this  part  <tf  the  produce  to  be  more  valuable  than  a  crop  of  bay ;  but  he  has  not  given  us  data,  either  as 
regards  the  weight  of  the  crop,  or  the  quantity  of  the  animals  it  will  feed,  to  ensible  us  to  Judge  of  the 
correctness  of  his  opinion,  in  France  and  southern  Europe,  these  parts  of  the  plant  are.  in  like  manner, 
used  for  fodder ;  but  we  are  not  aware  that  they  are  hdd  in  any  thmg  like  such  high  estimation  as  a  crop 
of  hay  is  with  us."    {TrvatUe  on  Cobbett's  Com,  and  duar.  Joum.  Agr.  voL  L  p.  50SL) 

SIGO.  Harwiibtg.  The  season  of  harvesting  is  generally  October  and  November.  In  America,  the 
ears  are  slipped  or  broken  ftom  the  stem  by  the  hano,  and  are  carried  directly  to  the  bam.floor  to  undergo 
the  process  of  husking.  The  buskers,  who  are  generally  women  and  children,  are  seated  around  or  along, 
side  of  a  large  heap  of  ears ;  they  have  baskets  placed  before  them ;  they  strip  off  the  husks,  fling  them 
behind  them,  and  throw  the  ears  into  a  basket  These  baskets  as  flUed,  are  carried  to  the  granary,  or 
com.crib,  as  it  is  called  in  America.  It  may  be  two  feet  wide  at  the  bottom,  flvf  feet  high  up  the  sides  to 
the  eaves,  and  five  feet  across  at  the  top.  It  is  open  or  grated  at  the  bottom,  with  spars  at  the  sides,  has 
a  weather-tight  roof,  and  is  raised  from  the  ground  by  posts  surrounded  with  tin  as  a  protection  against 
rats  and  mice.  The  husks  form  an  excellent  material  for  stuffing  mattresses,  and  are  used  for  this  purpose 
in  America  and  on  the  continent  of  Europe.  The  now  almost  leafless  staJks  which  remain  in  the  fields 
in  America  are  frequently  burnt,  but  on  the  continent  are  used  as  ■litter  for  cattle  running  loose  in  the 
Airmyard.  The  ears  remain  in  tne  granary  till  they  are  wanted  for  shelling,  or  separating  the  grains  ttatu 
the  receptacle  On  the  continent  the  ears  are  cut  or  broken  from  the  stems  as  in  America,  and  on  a  large 
scale  are  preserved  in  snull  open  granaries,  such  as  have  been  described ;  but  mote  Arrauentiv  they  are 
hung  up  unhusked  under  the  projecting  caves  of  all  manner  of  buildings,  and  remain  there  till  wanted 
for  husking  and  shelibig. 
5161.  Shelling  or  thresMing.  This,  Cobbett  tells  us,  is  done  in  America  bv  scraping  or  rasping  the  ears 
734  upon  a  piece  of  iron,  fixed  across  a  tub,  into 

which  the  grains  fall.  The  iron  is  commonly  a 
iMyonet  In  this  country  there  are  machines 
of  diflbrent  kinds  ffig.  TM.  and  ^  S550.),  which 
perform  the  operation  of  shelling' with  great 
rapidity ;  but  whoever  has  a  threshing  machine 
might,  bv  setting  the  rollers  and  drum  some, 
what  wider  than  usual,  dispense  with  manual 
labour,  both  in  the  operations  of  husking  and 
shelling ;  and  indeed  we  see  no  reason  why  the 
crop  should  not  be  harvested  like  a  crop  of 
drilled  beans,  with  Gladstone's  bean  reaper 
(2740.),  and  sheaved,  shocked,  stacked,  and 
threshed,  like  any  other  grain. 

516S.  Produce.  In  America  and  Australia, 
the  produce  in  corn  is  fh>m  finy  to  seventy 
bushels  to  the  acre ;  on  the  continent  it  is  gene- 
rally between  fifty  and  sixty ;  and  tlie  produce  in 
this  country,  as  it  appears  by  some  experiments 
recorded  in  the  Gard.  Mag.  vol.  vi.  p.  60  to  67., 
would  probably  be  similar,  notwithstanding  the 
circumstance  of  Mr.  Cobbett,  Mr.  Moore  of 
Sandy,  in  Bedfordshire,  and  some  others,  having 
raised  on  small  spots  at  the  rate  of  100  bushels 
per  acre  and  upwards.  The  produce  in  straw  in 
America  and  warm  countries,  where  the  tallest 
sorts  can  be  grown,  is  considerable ;  but  in  this  country,  where  only  the  dwarfest  sorts  could  be  cultivated 
with  success,  it  would  not  eoual  that  of  a  crop  of  oats  or  barley. 

516J.  The  application  of  this  crop,  according  to  Ccbbott,  is  various  and  Important :  "  pig-foeding,  sheep, 
feeding,  oxen  and  cow.feeding,  poultry. feeding,  horse-feeiiing,  and  man.fecding ;"  to  v^hich  we  may  acid 
fish,  carp  being  fed  with  maixe  in  !•  ranee.  For  **  man.feeding"  it  is  only  made  use  of  in  America 
till  the  nrmer  can  aflford  to  grow  wheat ;  and  on  the  continent  it  Is  only  used  as  a  bread  com  by  the 
poorest  of  the  people  The  wretched  inhabitants  of  the  southern  part  of  the  Neapolitan  territory  livo 
chiefly  on  maise :  as  those  of  some  mountainous  districts  in  the  north  of  Italy  live  on  bread  made  fton 
chestnuts,  or  bucLwheat.  The  most  important  purpose  to  which  the  com  uncrushed  can  be  applied  in 
Europe,  appears  to  us  to  be  the  feeding  of  poultry.  All  the  fat  geese  noted  for  their  large  liven  in  the 
noith.west  of  France  and  south-east  of  Germany  are  fed  with  maize,  the  grains  unbroken :  and  the 
smaller  poultry  in  these  countries  are  also  chiefly  fed  with  this  com,  broken  or  ground  into  meu. 

ft  164    Turkai  JknMw,  scooRUna  to  Cobbett,  b  one  of  tli«      in  order  to  ha««  a  JM  terfay,  a 

0  vyaS\  I^ *- — ""• '-  -•-• ••--• --' 


er  to  have  a  JM  terfay,  or  even  •  really  fkt  fowl,  we  are 
(lied  to  resort  to  cnmminit.    If  tlie  fkimer*!  wile  have  a 

of  tbcer,  (here  i>he  «lt>  (for  the  can  tnut  nobody  cite  to  do 

it),  with  a  leatl^cm  apron  before  tier,  or  ratttcr  upon  her,  with 
balla  of  barley -meal  rolled  into  an  oblona  foiin.  and  with  a 
bowl  of  warm  miik,  or  with  tome  Riraay  water,  taking  one 
tut  key  out  of  tie roop  at  a  Ume  upon  her  lap,  forcinK  lit  mouth 
op-  n  wlih  her  Icfl  hand,  puttlna  in  the  ball*  with  her  rl|(hl, 
and  Ktrok'nK  with  her  flniecn  the  outdde  of  the  neck  to  make 
tt  em  dei  rend  into  the  craw,  every  now  and  Uien  pourinK  down 
a  fpoonful  of  ihe  wium  liquid,  upon  the  principle  that  good 
Tictuais  dewrve  {rood  drink.    There  she  ills,  if  ihe  has  two 

,      doaen  of  these  animals  to  cram,  two  ROod  houia  at  leaat. 

,  ,__. , „ J  Jn'a  evatleid  tiatp  j       Bometimca  they  reicct  the  tood,  and  flutter  about,  and  aplaah 

but  they  very  toon  take  it  down  whole;  and,  larR*  as  it  Is,  iba  the  woman  with  the  contents  of  the  bowl.  It  Is  always  a  dis- 
sparrows  will  eat  It  as  fut  aa  the  fowls;  and,  if  you  be  much  agreeable,  tToublc*ome,  and  nasty  Job ;  it  takes  up  a  giwat  deal 
infosKd  wl'h  them,  and  do  not  wish  to  have  a  mrnierout  and  at  Ume ;  and  yet  these  things  cannot  l>c  mwie  tuflkioiUT  Ikt 
early  breed  of  them  nezf  sprins,  yc«  must  TeMl  the  pouliiy  without  this  opcntion,  in  which,  I  dare  sav,  VO,OC)0  womei. 
close  to  the  doer,  or  siand  by  tbun  durinc  the  mea!,  which,  are  at  this  voy  moment  (right  o'clock  In  tke  rooming)  en- 
howerer,  is  conienlently  short ;  for  thcgrsbi  is  so  large  that  ^a^-vd,  in  tlie  counties  of  Norfolk  ard  Suflblk.  If  ail  ihcca 
thdf  oawa  arc  fllkd  la  a  mimic.    It  ia  very  well  known  that,      wcmcn  cculd  b«  trouhbt  tnf;ether,  ncd  were  to  hear  dm  sag 


y  purposes  to  which  ihe  com  may  be  applied  in  this  conn.      compelled 

tij :  — **  We  killed,  last  spring,  one  single  vullct.  not  of  a  large      -" ''^ 

bncd,  out  of  which  we  took  mse  fat  weicniiig  tknt  ^marttn  tff 
a  pewfu/.  We  &tUmd  moat  petlkctly  and  finely  ten  turkf  ys  ia 
the  same  manner  ;  and  as  to  geese  and  ducks,  which  fat  still 
easier  than  either  of  Ihe  fomoCT,  they  will  gv-t  fat  In  this  msnner 
in  a  short  spac<-  of  time.  If  >ou  wish  to  hare  fresh  egi,,s  in 
winter,  \ou  need  resort  to  no  stieping  of  barley  in  b  er  or  In 
wine,  or  to  giving  the  hens  hcmp^ed,  or  the  seed  of  nettles, 
aa  the  Frmch  do ;  nor  to  make  such  a  ftias  about  ket  ping  the 


fsive  them  plenty  of  com,  what*,  and  vou  ' 
Yo  the  very  litt'e  chltkrna. 


have  ftesh  eggs  all  the  winter  long, 
or  very  yoarg  tarke>a,  yon  must  give 
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ted  Into  •  poRinffcr  for  •  bm  to  tat  poctkiite  out 
vdl  brnkn  up  by  thcpoleaf  iheaae,  mmy  go 
»,  and  th«  Rwr  boan'aaved  momlng  and  9xaib 


morning  and  OTaAng  maj 


B  aiKf  ana  hi*  lovr  aauim  hbvcu  nninung  ana  VTcning  maj 
employed  In  nfatnfaig  and  preparing  the  ftuff*  to  make  ihbu 
d  ihlfli,  and  •beeti,  or,  vhlch  makes  lot  noise.  In  knlttiiig 
cUng*  fbr  the  vbolc  tenUj."     (Quar.  Jour.  Agr.  TtdTl. 


and  prow,  that  I  eould  mto  them  all  thU  traaUc,  the;  would 
>a,y, '  (iod  bleat  yon,  Sir ;  you  are  ihc  iMMt  friend  (the  Inrentor  of 
to4  and  »ugar  escmted)  that  ever  administered  to  the  comfort 
of  womankind.'  Well,  then,  this  I  do  for  them  now ;  let  their 
husbands  rake  some  Cobbetf  s  oim,  the  leathern  aprons  ma;  be 
converted  into  spatterdaahes  for  them,  the  warm  milk  or 
greasy  water  may  be  given  to  yoong  pigs,  the  bowl  may  be 

5165.  In  common  with  other  grain^  maise  may  be  fermented,  so  at  to  produce  beer ;  or  distilled  flrom,  so 
as  to  produce  spirits;  the  straw  containing  a  good  deal  of  saccharine  matter  tliat  also  might  be  ex. 

5166.  The  green  ears  ofmaixe  are  applied  to  various  purposes.  In  the  neighbourhood  of  Paris,  before 
the  male  blossom  has  expanded,  the  female  is  gathered  and  pickled,  in  the  manner  of  cucumbers  i  and  this 
is  practised  to  some  extent  by  the  French  and  Germans.  When  the  grain  has  arrived  at  its  milky  state, 
the  ears  are  then  gathered  for  the  purpose  of  boiling  or  roasting.  In  America  they  are  roasted  on  or  be- 
fore  hot  embers,  and  eaten  with  salt  and  butter.  Boiled,  thev  are  not  quite  so  delicate ;  but  are  still  very 
Kood,  especially  if  boiled  with  fat  poric  llie  ears  are  generally  fit  for  these  purposes  during  the  month  of 
September,  and  a  large  field  may  affbrd  soft  ears  for  six  weeks. 

ol67.  The  meal  ofmafzey  besides  being  given  to  the  smaller  poultry,  is  also  used  for  fattening  swine,  old 
sheep  which  have  lost  part  of  their  teeth,  and  for  feeding  old  horses  which  cannot  grind  the  ears  whola 
Of  a  finer  quality  it  is  given  to  negroes,  ind  eaten  bv  various  persons  in  America,  in  the  form  of  porridge, 
puddings,  and  cakes.  In  this  country,  the  Rev.  Henry  Berry  of  Pensham  House,  Worcestershire,  has 
found  maize  meal,  purchased  flrom  Liverpool,  superior  to  oatmeal  in  maintaining  the  condition  of  his 
hounds.  (Country  Tbnei.  March  2^d,  l&3a)  The  meal  of  maize,  made  into  paste,  and  fried  with  fat 
bacon,  is  the  ordinary  food  of  the  peasants  of  great  part  of  the  Brabant  It  serves  thfam  likewise  for  fatten, 
ing  their  fowl,  of  which  they  feed  great  quantities  for  the  markets  of  the  rest  of  Brabant  and  of  Holland. 
(Omtm,  Board  qf  Agr.) 

5168.  Diseases  and  enemies.  'Hie  Phalse^a  forflciiUs  JAn.  is  said  to  deposit  its  eggs  in  the  stems  of  the 
plant,  and  the  larvse  which  these  produce  eat  out  its  interior,  so  as  to  weaken  the  strength  of  the  spikes. 
There  are  also  three  species  of  smut,  l^r^do  Pers.t  which  are  parasitic  on  the  maize,  and  destroy  the 
grain  by  reducing  it  to  a  black  powder.  One  species  is  peculiar  to  the  fiower,  attacks  it  before  it  arrives  at 
maturity,  and  finishes  by  leaving  it  in  a  state  of  black  powder.  The  French  writers  recommend  washing 
and  pickling  in  the  same  manner  as  for  wheat  The  stalks  and  leaves,  being  very  sweet,  are  greedily 
sought  for  by  field  rats,  mice,  and  other  enemies.  In  the  granary,  the  maize,  lilce  other  grains,  is  attacked 
by  diflTerent  species  of  weevil,  this  insect  produces  serious  ii^ury  in  America,  but  is  not  very  likely  to 
be  troublesome  in  this  coimtry. 

SuBSECT.  2.  Canary  Com.  —  Vhdlaris  canarihms  L.  ;  Triandria  Digynia  L.,  and  Gra^ 
mlnea  J.  Mpiste  de  Canaire,  Fr. ;  KanariengraSf  Ger. ;  Falari,  Ital. ;  and  Alftistey 
Span.     (Jg,  735.) 

5169.  The  Canary  grass  is  an  annual,  with  a  culm  from  a  foot  to  eighteen  inches  in 
height,  and  lively  green  leaves  almost  half  an  inch  in  width.  The  seeds  are  thickly 
set  in  a  subovate  panicle  or  spike.  It  is  a  native  of  the  Canary  Islands ;  but  now 
naturalised  in  several  parts  of  England,  and  on  the  Continent.  It  flowers  from  June  to 
August,  and  ripens  its  seeds  from  September  to  October.  It  has 
long  been  cultivated  in  the  Isle  of  Thanet,  and  a  few  other  places 
in  Kent  and  Essex  :  it  is  there  considered  an  uncertain  crop,  both 
on  account  of  the  seasons,  it  being  the  latest  of  all  the  grasses  in 
ripening  its  seeds,  and  of  the  fluctuation  of  prices. 

5 1 70.  The  culture  of  the  Canary  graati  consists  in  pulverising  a 
loamy  soil  in  good  heart,  or  manuring  it  if  worn  out ;  though  every 
judicious  farmer  tries  to  avoid  giving  manure  to  a  com  crop  unless 
afVer  a  naked  fallow.  The  seeds  are  sown  in  rows  at  about  a  foot 
apart,  generally  by  the  ribbing  process :  the  season  the  month  of 
February,  and  the  quantity  of  seed  four  or  five  gallons  per  acre. 
The  after-culture  consists  in  repeated  hoeings  and  weedings. 

5171.  The  reaping  jnrocess  seldom  commences  before  the  end  of 
September.  The  culm  being  leafy,  and  the  seed  diflSctilt  to  separate 
from  the  chaff,  it  requires  to  lie  in  handfuls  for  a  week  or  more,  and  to 
remain  more  than  that  time  in  the  field  after  being  tied  up  in  sheaves. 
In  the  Isle  of  Thanet  it  is  cut  with  a  hook,  provincially  called  a 
ttvibil  and  a  fiinJc ;  by  which  ^t  is  laid  in  lumps,  or  wads,  of  about  a 
sheaf  each.     The  seed  clings  remarkably  to  the  husk  ;  and,  in  order 

.  to  detach  it,  the  crop  is  left  a  long  time  on  the  ground,  to  receive 
moisture  suflUcient  to  loosen  the  enveloping  cliafT,  otherwise  it  would 
be  hardly  possible  to  thresh  out  tlie  seed.  The  wads  are  turned 
from  time  to  time,  to  have  the  full  benefit  of  the  rains  and  sun. 

5172.  The  common  jn-oduce  of  Canary  grass  is  from  thirty  to 
thirty-four  bushels  per  acre ;  but  under  the  best  management  in  the 
Isle  of  Thanet  it  is  often  fifty  bushels  per  acre. 

51 73.  The  use  of  the  seed  is  chiefly  as  food  for  Canary  and  other  cage  and  aviary  birds. 
The  chaff  is  superior  to  that  of  every  other  culmiferous  plant  for  horse-food,  and  the  straw, 
though  short,  is  also  veiy  nutritive. 

SuBSECT.  3.  the  MiOels.  —  Vdnicum  and  Sorghum  L. ;  TridndrUt  Dig^nia  and  Poly- 
gumia  Monacia  L.  and  Graminea  J.  Panis  and  Sorgho,  Fr. ;  Panick  and  Hirse, 
Gcr. ;  Panico  and  Sageno  or  Sorgo,  Ital.  ;  and  jilcamlia,  Span. 

5174.  Of  the  mi/let  there  are  three  distinct  genera :  the  Polish  millet  (Dtgitikria),  culti- 
vated in  Poland  ;  the  common  millet  (/^niciim),  or  panic  grass,  cultivated  in  Germany, 
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and  sometimes  in  this  country ;  and  the  great  or  Indian  millet  (/Sulcus),  cultivated  in 
India,  Italy,  and  America. 

517&  Of  the  common  millet  there  arc  three  species :  Selikria  genn£nica  {Jig.  7361  a),  a  native  of  the  south 

of  Europe ;  the  P.  mlWhccxim  (6),  a  native  of  the 
East  Indies;  and  the  SetJuia  itiUca  (c),  also  of 
Indian  origin. 


617&  The  Qfrman  miUet  [Moka  de  Hongrfe,  Fr,  ; 
S.  germ&nica,  a)  rises  with  a  Jointed  rccdJike  stalk. 
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about  three  feet  high,  and  about  the  sixe  of  the  com. 
mon  reed,  with  a  leaf  at  each  joint  a  foot  and  a  half 
long,  and  about  an  inch  broad  at  the  base  where 
broadest,  ending  in  an  acute  point,  rough  to  the 
touch,  embracing  the  stalk  at  the  basie,  and  turning 
downwards  about  half  the  length.  The  stalks  are 
f  terminated  by  compact  spikes,  about  the  thickness 
of  a  man's  finger  at  bottom,  growing  taper  towards 
the  top,  eight  or  nine  inches  long,  and  closely  set 
with  small  roundish  grain.  It  is  annual,  and  perishes 
soon  after  the  seeds  are  ripe.  There  are  tnree  va- 
rieties of  it,  the  yellow,  white,  and  purple  grained. 
It  was  formerly  cultivated  for  bread  In  some  of  the 
^  northern  countries. 

5177.  Tke  common  or  cultivated  millet  ( Millet  com- 
mvH,  Fr. ;  PMnicuminili4ceum,  b)  rises  with  a  reed- 
I  like  channelled  stalk,  fWnn  three  to  four  feet  hich  ; 
191     }  /-n]  -  -rrwvrru       r        i    .w-^     at  every  Jolnt  there  is  one  reed-like  leaf,  joinco  on 

the  t<jp  of  tho  ihpsth,  whirh  embram  and  wvcri  that  Joint  of  the  stalk  below  the  leaf,  anci  is  clothed 
vrith  tftft  huim  ;,  the  U  ^.f  Iiu^  uocit ,  l>ut  h^j  (^e^^^ral  small  longitudinal  Airrows  running  parallel  to  the 
midrili.  The  stalk  U  UhuhuaI^hI  hy  a  lAt^c  lu«;»t  panicle  hanginff  on  one  side  Of  this  species  there  are 
two  varieties,  the  brown  and  the  yellow ;  the  latter  of  which  was  formerly  In  cultivation,  and  is  now  some. 

timr-  -r,Tcn  for  feeding  poultry,  and  as  a  sub-  

BtiuiU'  U-i  rice. 

5 1 7!S.  1  fie  Italian  miUet  {Panittritalie  ;  Millet 
4  grnfjur,  Fr. ;  Setikria  it41ica,  r)  rises  with  a 
rpni-lib'.-  -ttalk,  nearly  four  feet  high,  and  much 
tliic  L<  r  ih.m  that  of  the  preceding;  the  leaves 
arc  .'tl-n  Nroader.  The  spikes  are  a  foot  long, 
nml  tun  I  the  thicknessof  those  of  the  common 
raillii^  but  not  so  compact,  being  composed  of 
iFviral  roundish  clustered  spikes ;  the  grain  is 
tlsii  l^t^rr.  There  are  two  or  three  varieties  of 
this,  diT'i  rmg  only  in  the  colour  of  the  grain.  It 
U  tVvHiL.i  r,i]y  cultivated  in  Italy  (whence  its  tri- 
vial iiriii.L'  ,  and  other  warm  countries.  It  is  a 
native  of  Loth  Indies,  and  ot  Cochin  China. 

,  5170.  TAe  Polish  millet,  or  manna  srau  of 
the  fifttnans  (Digit4ria  sanguin&lis,  formerly 
/^ntcum  fBnguin£is,Af.  737),  is  a  k>w  decum. 
bvnt,  actDual  plant,  seldom  rising  above  nine 
Inr^irs;  or  a  foot  high,  with  hairy  leaves  and 

licles.    It  tillers  much,  and  forms  a 

spreading  and  rooting  at  the  Joints. 

ve  of  England  but  not  common.    It 

^,. Sundance  in  Poland,  and  is  some. 

Inr^Rp  cultivated,  the  seeds  being  used  like 
U]u44.'  of  the  other  millets  as  a  substitute  for  rice 

iiiao.  ine  great  or   Indian   millet   (H6lcus 

, vulg4r«,  W.  en.  fig.  73&     Sorgho,  grot  millet  d*Itaiie,  Ft.  ;  Sorgtamen^  Gcr. ; 

I  MelesOt  Span.)  has  a  stem  which  rises  five  or  six  feet  high,  is  strong,  reedy,  and  like 
those  of  the'maize,  but  smaller.  The  leaves  are  long  and  broad,  having  a  deep  ftirrow  through  the 
centre,  where  the  midrib  is  depressed  in  the  upper  surface,  and  is  very  prominent  below.  The  leaves  are 
two  feet  and  a  half  long,  and  two  inches  broad  in  the  middle,  embracing  the  stalks  with  their 
base.  The  flowers  come  out  in  large  panicles  at  the  top  of  the  stalks,  resembling,  at  first  appear, 
ance,  the  male  spikes  of  the  Turkey  wheat ;  these  are  succeeded  by  large  roundish  seeds,  which  arc 
wrapped  round  with  the  chaff  This  grain  is  a  native  of  India,  where  it  i^  much  used  to  feed  poultry, 
and  is  frequently  sent  to  Europe  for  the  same  purpose.  It  is  much  cultivated  in  Arabia,  and  most  parts 
of  Asia  Minor ;  and  has  been  introduced  into  Italy,  Snain,  Switzerland,  and  some  parts  of  Germany,  also 
into  China,  Cochin  China,  and  the  West  Indies,  where  it  grows  commonly  five  or  six  feet  high,  or 
more,  and  being  esteemed  a  heartf  food  for  labourers,  is  called  negro  Guinea  com.  Its  long  awns  or 
bristles  defend  it  from  the  birds.  In  England,  the  autumns  are  seldom  dry  and  warm  enough  to  ripen 
the  seed  well  in  the  field.  In  Arabia  it  is  called  dora  or  dttrra;  the  flour  is  very  white,  and  they  make 
good  bread  of  it,  or  rather  cakes,  about  two  inches  in  thickness.  The  bread  which  they  make  of  it  in 
some  parts  of  Italy  is  dark  and  coarse.  In  Tuscany  it  is  used  chieflv  for  feeding  poultry  and  pigeons : 
sometimes  for  swine,  kine,  and  horses.  Csnalpinus  says,  that  cattle  fed  on  the  green  herb  are  apt  to  swell 
and  die,  but  thrive  on  It  when  dried.  They  make  brushes  and  brooms  of  iu  sUlks  In  Italv,  which  Ray 
observed  in  the  shops  at  Venice,  and  which  are  soit  to  this  country.  Of  this  species  there  are  two  distinct 
varieties;  one  distinguished  by  black,  and  the  other  by  red,  husked  seeds,  besides  subvaxietios. 

5181.  The  only  torU  of  millet  which  can  be  cultivated  with  success  in  this  country  are  the 
German,  cultivated,  and  the  Polish  sorts.  According  to  Professor  Thaer,  the  cultivated 
is  to  be  preferred,  as  having  the  largest  grain. 

51 82.  The  soil  for  the  millet  should  be  warm,  sandy,  rich,  and  well  pulverised  to  a  good 
depth.  The  seea  is  sown  in  May,  very  thin,  and  not  deeply  covered.  In  the  course  of 
its  growth  no  plant.  Professor  Thaer  observes,  is  more  improved  by  stirring  the  soil,  ai^er 
which  it  grows  astonishingly  fast,  and  smothers  all  weeds. 

518S.  In  harvesting  the  millet,  great  care  is  requisite  not  to  shed  the  seed  ;  and  as  it 
ripens  rather  upequally,  it  would  be  an  advnntnge  to  cut  ofl'  tl:e  spikes  as  they  riiren,  as 
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in  reaping  maize.  No  grain  is  easier  to  thresh,  or  to  free  from  its  husk  by  the  mill.  It 
is  used  instead  of  rice,  and  in  Germany  bears  about  the  same  price.  It  produces  a  great 
bulk  of  straw,  which  is  much  esteemed  as  fodder. 

5184.  Tlui  great  Indian  miliet  will  grow  in  this  country  to  the  height  of  five  or  six 
feet ;  but  will  not  ripen  its  seeds,  or  even  flower,  if  the  season  is  not  dry  and  warm.  If 
its  culture  is  attempted,  it  should  be  raised  in  a  hotbed  and  transplanted. 

SuBSKCT.  4.     RicCi  and  some  other  Cereal  Gramina. 
The  rice  (Oryza  satlva,  y^.  739.)  has  been  tried  in  this  country,  and,  if  sown 
^     very  early,  would  probably  ripen  ite  seeds.     The  hill  variety,  which 

does  not  require  watering,  would  probably  succeed  best.      But  there  is 

no  inducement  to  cultivate  this  and  other  grains  or  seeds  when  they 

can  be  imported  at  so  low  a  rate.     We  merely  introduce  them  to 

record  the  resources  of  British  agriculture  in  case  uf  necessity. 

5186.    The  Ziztinia  a^udlica  {Jig.  740.')  might  be  cultivated  on  the 

margin  of  ponds  for  its  seeds,   which 

much  resemble  those  of  Polish  millet. 

It  is  exceedingly  prolific,  grows  in  great ' 

luxuriance,  and  produces  abundance  of 

bland  farinaceous  seeds,  in  all  tlie  shallow 

streams  of  the  dreary  wilderness  in  north- 
west America,  between  the  Canadian  lakes 

and  the  hilly  range  which  divides  Canada 

from  the  country  on  the  Northern  Pacific 

Ocean.     Its  seeds  contribute  essentially  \ 

to  the  support  of  the  wandering  tribes  of  fl 

Indians,  and  feed  immense  flocks  of  wild 

swans,  geese,  and  other  water  fowl,  which 

resort  there  for  the  purpose  of  breeding. 

Productive  as  is  this  excellent  plant,  and 

habituated  to  an  ungenial  climate,  and  to 

situations  which  refuse  all  culture,  it  is 
surprising,  says  Pinkerton  {Geog»  vol.  iii.  p.  330.),  that  the 
European   settlers  in  the  more  northern  parts  of  America 
have  as  jret  taken  no  pains  to  cultivate  and  improve  a  vegetable  production  which  seems 
intended  by  nature  to  become,  at  some  future  period,  the  bread  corn  of  the  north. 

5187.  The  dj/c^riajiiiitans  resembles  the  Zizinia,  and  tlie  seeds  are  used  in  Germany 
like  those  of  PoJish  millet.  Various  species  of  P^cum,  /^6rdeum,  and  ^omus  aflbrd 
tolerable  supplies  of  edible  seeds. 

5188.  I'/mt  buck-wheat  (Polygonum  Fagopyrum;  Riz,  Fr. ;  JleisSy  Ger, ;  Risoy  Ital.  ; 
Arrozy  Span.)  is  vulgarly  considered  as  a  grain ;  but  not  being  a  bread-corn  grass,  we 
have  chissed  it  among  manufactorial  plants.     (Chap.  VIII.  Sect  IV.) 


Chap.   III. 

Culture  of  Leguminous  Field' PlantSt  (he  Seeds  of  which  are  used  as  Food  for  Man  or 

Cattle, 

5 1 89.  The  seeds  of  the  cultivated  legumes  are  considered  to  be  the  most  nutritive  of 
vegetable  substances  grown  in  temperate  climates.  They  contain  a  large  proportion  of 
matter  analogous  to  animal  substances,  having  when  dry  the  appearance  of  glue,  and  being 
as  nourishing  as  gluten.  To  the  healthy  workman  this  substance  supplies  the  place  of 
animal  food ;  and  Von  Thaer  states,  that  in  Germany  neither  sailors  nor  land  lfli>ourers 
are  content  unless  they  receive  a  meal  of  legumes  at  least  twice  a  week.  The  straw  or 
haulm,  he  says,  cut  before  it  is  dead  ripe,  is  more  nourishing  than  that  of  any  of  the  cereal 
grasses.  But  leguminous  plants  are  not  only  more  than  all  others  nourishing  to  man 
and  animals,  but  even  to  vegetables  they  may  be  said  to  supply  food ;  since  they  lure  not 
only  known  to  be  less  exhausting  to  the  soil  than  most  other  plants,  but  some  of  them, 
and  more  especially  the  lupine,  have  been  ploughed  in  green  as  manure  from  the  earliest 
times.  Many  scientific  agriculturists  consider  a  luxuriant  crop  of  peas  or  tares  as 
nourishing  the  soil  by  stagnating  carbonic  acid  gas  on  its  surface ;  which  corresponds 
with  the  universal  opinion  of  thdr  being  equal  to  a  fallow,  and  with  the  value  set  on 
them  in  rotation,  as  already  explained.  (4939.)  Two  reasons  may  be  given  for  the  cir- 
cumstance of  peas  and  tares  not  exhausting  the  land  so  much  as  other  crops :  first,  because 
they  form  a  complete  shade  for  the  ground ;  and  next,  because  they  drop  so  many  of  the 
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leaves  upon  the  surface.     The  legumes  cultivated  in  British  fanning  are,  the  pea,  bean, 
Ure,  and  vetch,  to  which  might  be  added  the  lentil,  kidneybean,  and  chick  pea. 

5190.    T'he  nutritwe  product*  of  these  planU  are  thus  given  by  Sir  H.  Davy,  EiuhoflT, 
and  Thaer:  — 


SyMDUtic  Num. 

Engliah  Nam*. 

InlOOPoti. 

Whole  mum. 
UtT  ofaoiuble 
or     nutxitlT* 

^isx- 

maiiar,  or 

Glotnior 

Extract,  or 
evsporatkm. 

Pfsum  sativum 

Mtlva       .     . 
^'nrum  Lkn*    - 
Phuiolus  vulgikris  - 

DrypoM        - 
Common  bean 
Tare*     . 
lentils     .     . 
Kidneybean  . 

574 
570 
65 
71 
89 

601 
426 
36 
39 
67 

SS 

35 
103 
29 
32 
S3 

16 
41 

Sect.  I.      The  Pea.  —  F}gum  sntiimm  L. ;  Diad^lpftia  Dec&ndria  L.,  and  LegvminbsaJ, 
Let  Pots,  Fr. ;  Erbuj  Ger.  ;  PisceUo,  Ital. ;  and  Pe$oleh  Span.  {Jig,  741.) 

741  5191.    The  pea  U  the  most  esteemed  legume  in  Jield  culti- 

^H^  j^^^>%^  ^  vatiofh  both  for  its  seed  and  haulm.  It  is  supposed  to  be  a 
^SBayifEwr^.Mt  \  °^^^^  ^^  ^^  south  of  Europe,  and  was  cultivated  by  the 
mmEfSmW^'^^^^\  J  Greeks  and  Romans.  In  tliis  country  it  has  been  grown 
^BSSS^S  J^^^^tfi  from  time  immemorial :  but  its  culture  appears  to  have 
^BSfSIS  ^'^^S^M^  diminished  since  the  more  general  introduction  of  herbage, 
^^R^^  j^^KT<FSv  plants,  and  roots ;  and  the  pea,  except  near  large  towns  for 
;  gathering  green,  and  in  a  few  places  for  boiling,  has  given 
'^  way  to  the  bean,  or  to  a  mixture  of  peas  and  beans. 
There  are  various  inducements,  however,  to  the  cultiva- 
tion of  peas  in  dry  warm  soils  near  large  towns.  When 
the  crop  is  good  and  gatliered  green,  few  pay  better :  tlie 
payment  is  always  in  cash,  and  comes  into  the  pocket  of 
the  farmer  in  time  to  meet  the  exigencies  of  the  hay,  and 
sometimes  even  of  the  com,  harvest.  The  ground,  aAer 
the  peas  have  been  removed,  is  readily  prepared  for  turnips, 
which  also  pay  well  as  a  retail  crop  near  towns ;  and  the 
haulm  is  good  fodder. 

5192.  The  varieties  of  the  pea  are  numerous;  but  they 
may  be  divided  into  two  classes :  those  grown  for  the  ripened  seed,  and  those  grown  for 
gathering  in  a  green  state.  Tlie  culture  of  the  latter  is  chiefly  near  large  towns,  and 
may  be  considered  as  in  part  belonging  to  gardening  rather  than  agriculture.  There  has 
lately  a  new  sort  of  pea  been  brought  into  notice  about  Banbury  in  Oxfordshire.  It  is 
called  the  **  nimble  hog  pea.**  It  appears  to  be  a  grey  variety  of  the  early  frame,  as  it 
has  single  flowers,  and  is  fit  to  cut  about  the  end  of  June,  notwithstanding  it  must  not  be 
sown  earlier  than  the  middle  of  April.  On  the  excellent  land  about  Banbury  the  pro- 
duce is  four  quarters  to  the  acre,  and  turnips  sowed  on  the  stubble  are  up  and  sometimes 
hoed  out  before  the  regular  turnip  crop  ! 

5193^  The  gr<y  varieties  {Poisgris,  Pois-agneau^  BisaiUff  Fr.)  are,  the  early  grey,  the  late  grey,  and  the 
purple  grey  ;  to  which  »ome  addthe  Marlborough  grey,  and  horn  grey, 

5I94l  The  white  varieties  (Pois  btane^  Fr.)  grown  in  flelda  are  the  pearl,  early  Charlton,  golden  hotspur, 
the  common  white  or  Sullblk,  and  other  Suffolk  varieties. 

5195.  KetP  varieties  of  the  pea  are  readily  procured  by  selection  or  impregnation,  of  which  a  striking 
example  given  by  Knight  has  been  afaready  referred  ta  (1632.) 

51 96.  In  the  choice  of  sorts,  where  it  is  desired  to  grow  fpvy  peas  for  the  sake  of  the 
seeds  or  com,  the  early  variety  is  to  be  preferred  in  late  situations,  and  the  late  variety  in 
early  ones ;  but  when  it  is  intended  to  grow  them  chiefly  for  covering  the  ground  and  for 
the  haulm,  then  the  late  varieties  claim  the  preference,  and  especially  the  purple  grey. 
Of  white  peas,  to  be  grown  for  gathering  green,  the  Charlton  is  the  earliest,  and  the  pearl 
or  conunon  Suffolk  the  most  prolific.  When  white  peas  are  grown  for  boilers,  that  is  for 
splitting,  the  pearl  and  Suffolk  are  also  the  best  sorts. 


nature  of  the  soil  is  dry  and  warm,  and  the  pea  crop  of  a  sufficiently  forward  kind,  it  may  be  easy  to  obUin 
a  crop  of  turnips  flrom  the  same  land  in  the  same  year,  as  has  been  suggested  above.  But  in  this  view  it  is 
the  best  pracUce  to  put  In  the  crops  in  the  row  method,  and  keep  them  perfectly  clean  by  means  of  atten. 
Uve  hand  and  horse  hoeing ;  as  in  that  way  the  land  will  be  in  such  a  sute  of  preparation  for  the  turnips, 
as  only  to  require  a  slight  ploughing,  which  may  be  done  as  fast  as  the  pea  crop  is  removed,  and  the  turnip 
seed  may  be  drilled  in  as  quickly  as  possible  upon  the  newly  turned  up  earth.  In  some  particular  districts 
a  third  crop  is  even  put  into  the  same  land,  the  turnips  being  sold  olT  in  the  autumn,  and  colewortt  sub. 
stituted  for  the  purpose  of  greens  in  the  following  spring.    This,  accordlfag  to  Middlcfoo,  is  the  pracice  io 
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lome  placet  in  MlddlcMX.  But  it  if  obvioudy  a  method  of  cuItivatioD  that  can  only  be  attempted  on  the 
warm  and  fertile  kinda  of  turnip  soil,  and  where  the  pea  eroiw  are  early  j  on  the  cold  heavy  and  wet 
description*  of  land  it  is  obrioutly  impracticable,  and  wholly  improper. 

5198.  The  toil  best  suited  for  peas  is  a  dry  calcareous  sand ;  it  should  be  in  good  tilth, 
not  too  rich  nor  dunged  along  with  the  crop.  In  Norfolk  and  Suffolk  peas  are  oAen 
sown  on  closer  leys  titer  one  furrow,  or  after  com  crops  on  two  furrows,  one  given  in 
autumn,  and  the  other  early  in  spring. 

5199.  The  cUmale  required  by  the  pea  is  dry  and  not  over  warm,  for  which  reason,  as 
the  seasons  in  this  country  are  very  often  moist  and  sometimes  exceedingly  dry  and  hot 
in  June  and  July,  the  pea  is  one  <^  the  most  uncertain  of  field  crops. 

5S00.  The  teaton  of  toning  must  differ  considenbly  according  to  the  intentions  of  the 
cultivator. 

5801.  Far  podding  earfy  to  be  told  green,  they  should  be  sown  at  dlfibrent  times,  from  January  to  the 
end  of  March,  beginning  with  the  driest  and  most  reduced  sorts  of  land ;  and  with  this  intention  in  some 
■outhem  counties  they  are  sown  in  the  autumn.  Fbr  the  general  erm»  flrom  February  to  April,  as  soon 
at  the  land*  can  be  brought  into  proper  order,  i*  the  proper  season ;  the  grey  sorts  being  employed  in  the 
early  sowings,  and  the  white  sort*  in  the  later.  Young  says  that  where  these  crops  cannot  be  sown  in 
February,  they  should  al  way*  be  completed  in  the  following  month.    It  isobterved  by  the  *ame  writer,  that, 

* * '^ ' — '"  *■ *' *"'*"  *"""'• ~' y  sort*  and  under  various  names,  Is  more 

s  many  times  put  them  into  the  ground  in 
. .        ,         _         .  ,       .  1  no  iiyury.   He  has  uniformly  found,  that 

the  earlier  they  were  sown  the  better.  There  is  also  a  particular  motive  for  being  as  early  as  po**ible :  that 
1*,  to  get  them  off  in  time  for  turnip*.  This  is  most  profitable  husbandry,  and  should  never  be  neglected 
in  dry  and  warm  soils  and  situationa  if  thev  are  sown  in  this  month,  and  a  right  sort  chosen,  they  will 
be  off  the  land  in  June,  so  that  turnips  may  follow  at  the  common  time  of  towing  that  cropi 

5202.  Steeping  the  teed  in  water  is  sometimes  practised  in  late  sowings. 

5205.  The  quantUy  of  teed  must  be  different  in  different  cases  and  circumstances,  and 
according  to  the  time  and  manner  in  which  the  crop  is  put  into  the  ground ;  but,  in 
general,  it  may  be  from  two  and  a  half  to  three  bushels,  the  early  sowings  having  the 
largest  proportion  of  seed.  In  planting  every  furrow  slice.  Young  says,  two  bushels  and 
a  half  constitute  the  usual  proportion ;  but,  when  drilled  at  greater  distances,  six  or  seven 
pecks  will  answer. 

5904.  The  mott  common  mode  of  towing  peat  is  broad-cast ;  but  the  advantages  of  tlic 
row  culture  in  the  case  of  a  crop  so  early  conmiitted  to  the  soil  must  be  obvious. 

5805.  The  bett/armert  always  sow  peas  in  drills  either  after  the  plough,  the  seed  being  deposited  com. 
monly  in  every  second  or  third  ftirrow  ;  or,  if  the  Und  is  in  a  pulverised  state,  by  drawing  drills  with  a 
machine  or  by  ribbing.  In  Norfolk  and  Suflblk  peas  are  eenerally  dibbled  on  the  back  of  the  ftirrow. 
sometimes  one  and  sometime*  two  rows  on  each ;  but  dibbling  in  no  manner  appears  to  us  00  well  suited 
Ibr  a  farmer's  purpose  as  the  drill  In  Kent,  where  immense  quantities  of  peas  are  grown,  txHh  for 
gathering  green  and  for  selling  ripe  to  the  seedsmen,  they  are  generally  sown  in  row*  firmn  ei^teen  inches 
to  three  feet  asunder,  according  to  the  kind,  and  well  cultivated  between.  Peas  laid  a  foot  below  the  sur. 
ftice  will  vegetate ;  but  the  most  approved  depth  is  six  inches  in  light  soil,  and  four  inches  in  day  soil,  for 
which  reason  thev  ought  to  be  sown  under  ftirrow  when  the  ploughing  Is  delayed  till  spring.  Of  all  grain, 
bean*  excepted,  they  are  the  least  in  danger  of  being  buried. 

5206.  The  afler  cuUure  given  to  peas  is  that  of  hoeing,  either  by  hand  or  horse. 
Where  the  method  of  hand-culture  prevails,  it  is  the  generid  custom  to  have  recourse  to 
two  hocings ;  the  first  when  the  plants  are  aix>ut  two  or  three  inches  in  height,  and  again 
just  before  ihe  period  in  which  they  come  into  blossom.  In  this  way  the  vigorous 
vegetation  of  the  young  crop  is  secured,  and  a  fresh  supply  of  nourishment  afforded  for 
the  setting  of  the  pods  and  the  filling  of  the  peas.  At  the  latter  of  these  operations  the 
rows  should  be  hud  down,  and  the  earth  well  placed  up  to  them,  the  weeds  being  pre- 
viously extirpated  by  hand  labour.  It  has  been  stated,  that  in  some  parts  of  Kent,  where 
this  sort  of  crop  is  much  grown,  it  is  the  practice,  when  the  distance  of  the  roys  will 
permit,  to  prevent  the  vegetation  of  weeds,  and  forward  the  growth  of  pea  crops,  by 
occasionally  horse-hoeing,  and  the  use  of  the  brake-harrow,  the  mould  being  laid  up  to 
the  roots  of  the  plants  at  the  last  operation  by  fixing  a  piece  of  wood  to  tlie  harrow. 
This  should,  however,  only  be  laid  up  on  one  side,  the  peas  being  always  placed  up  to 
that  which  is  the  most  fully  exposed  to  the  effects  of  the  sun. 

5207.  In  harvetting  the  ripened  pea  considerable  care  is  requisite,  both  on  account  of 
the  seed  and  haulm. 

5806.  When  pea  eropt  become  ripe  they  wither  and  turn  brown  in  the  haulm  or  ctraw,  and  the 
pod*  begin  to  open.  In  this  state  they  *bould  be  cut  immediately,  in  order  that  the  loes  susUined 
by  their  shedding  may  be  a*  lilUe  as  po**ible.  It  i*  observed  that  in  the  late  or  general  crops,  after 
they  are  reaped  or  rather  cut  up  by  means  of  a  hook,  it  is  the  usual  practice  to  put  them  up  into  snudi 
heaps,  termed  wad*,  which  are  formed  by  *etting  *mall  parcel*  against  each  other,  in  order  that  they  may 
be  more  perfectly  dried  both  in  the  seed  and  stem,  and  be  kept  flrom  being  injured  bv  the  moisture  of  the 
ground.  But,  in  the  early  crop*,  the  haubn  is  hooked  up  into  loose  open  heap*,  which,  a*  aoon  as  they 
are  perfectly  dry,  are  removed  firom  the  ground  and  put  into  stacks  for  the  feeding  of  animals,  which  are 
aaid  to  thrive  neariy  a*  weU  on  it  as  on  hay.  When  Intended  for  horses,  the  best  method  would  seem  to 
be  that  of  having  them  cut  into  chaff  and  mixed  with  their  other  food.  Young  says,  that  forward  white 
pea*  will  be  flt  to  cut  early  in  July ;  if  the  crop  is  very  great  tbey  must  be  hooked}  but  if  small,  or  only 
middling,  mowing  will  be  sufficient  The  stalks  and  leaves  of  peas  being  very  suondent,  they  should  be 
taken  good  care  of  in  wet  weather :  the  tufts,  called  wads  or  heaps,  should  be  ttumed,  or  thev  will  receive 
damage  White  peas  shouki  always  be  perfectly  dry  before  they  are  housed,  or  they  will  seU  but  in. 
diflbrenUy :  as  the  brightness  and  plumpness  of  the  grain  are  considered  more  in  them  than  in  hog  peas  at 
market  The  straw  also,  if  weU  harvested,  is  very  good  fodder  for  all  sorts  of  catUe  and  for  sheep :  but  if 
it  receives  much  wet,  or  if  the  heaps  are  not  turned,  it  can  be  used  only  to  litter  the  fkrmyard  with.  It 
it  the  practice  in  some  dittricU  to  remove  the  hauhn.  «i  sooa  as  it  hat  been  cut  up  by  hook*  constructed 
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with  iharp  cdm  tut  the  puipoie,  to  every  fifth  ridge,  or  eren  Into  as  e4joliilng  am  Add,  In  order  that 
H  Buy  be  the  better  cured  for  use  at  cattle.fbod,  and  at  the  lame  time  allow  of  the  land  bdng  immediately 
prefNured  for  the  mioceeding  crop.  When  wet  weather  happena  whilat  the  peas  Ue  in  wada,  it  occaaioot  a 
considerable  losa,  many  of  them  being  shed  in  the  field,  and  of  those  that  remain  a  great  part  will  be  so 
considerably  injured  as  to  render  the  sample  of  little  value  This  inability  in  peas  to  resist  a  wet  harvest, 
together  with  the  great  uncertainty  throughout  thdr  growth,  and  the  nequentlv  inadequate  return  in 


proportion  to  the  length  of  haulm,  has  discouraged  many  fkrmers  ftom  sowing  so  large  a  portion  of  this 
pulse  as  of  other  grain  ;  though  on  light  lands  which  are  in  tolerable  heart,  the  profit,  in  a  good  year,  ia 
tkx  from  inconsiderable. 


5209.  In  gathering  green  pecufor  the  marhett  it  is  frequently  a  practice  with  the  large 
cultiTators  of  early  green-pea  crops  in  the  neighbourhood  of  London  to  dispose  of  them, 
by  the  acre,  to  inferior  persons,  who  procure  the  podders ;  but  the  smaller  fiurmers,  for  the 
most  part,  provide  this  description  of  people  themselves,  who  generally  apply  at  the 
proper  season. 

fiSlO.  7%e  bminett  qf  picking  or  poddktg  tkepetu  Is  uaually  performed  by  the  labourers  at  a  fixed  price 
for  the  sack  of  four  heaped  bushels.  The  number  of  these  labourers  Is  generally  in  the  proportion  of  about 
four  to  the  acre,  the  labour  proceeding  on  the  Sundays  as  well  as  other  days.  It  Is  sometimes  the  custom 
to  pick  the  crops  over  twice,  after  which  the  rest  are  sufifcrcd  to  stand  till  they  become  ripe,  for  the  purpose 
of  seed.  This,  however,  mostly  arises  from  the  want  of  pickers,  as  it  is  considered  a  loss,  flrom  the  peas 
being  less  proiltable  in  their  ripe  state  than  when  green.  Besides,  they  are  often  improper  for  the  purpose 
of  seed,  as  being  the  worst  part  of  the  crop.  It  is  therefore  better  to  have  them  clear  picked  when  hands 
can  be  procured  After  this  they  are  loaded  into  carta,  and  sent  off  at  suitable  times,  according  to  the 
distance  of  the  situation,  so  as  to  be  delivered  to  the  saleamen  in  the  dilforent  markets  fVom  about  three  to 
five  o'clock  In  the  morning.  In  many  cases  in  other  parts,  the  early  gatherings  are,  however,  sent  to  the 
markets  in  half-bushel  sieves,  and  are  frequently  disposed  of  at  the  high  price  of  five  shillings  the  sieve ; 
but  at  the  after  periods  they  are  usually  conveyed  in  sacks  of  a  narrow  form,  made  for  the  puipoae,  which 
contain  about  three  bushels  each,  which,  in  the  more  early  parts  of  the  season,  often  fetch  twelve  or 
fourteen  shilllngi  the  sack,  but  afterwards  mostly  decline  considerably;  in  some  seasons  so  much  as 
scarcely  to  repay  the  expenses.  This  sort  of  crop  aflbrds  the  most  profit  In  such  pea  seasons  as  are  inclined 
to  be  cool,  as  under  such  circumstances  the  peas  are  most  retarded  in  their  maturation  or  ripening,  and  of 
course  the  markets  kept  fVom  being  overabundantly  supplied. 

52 11.  The  threshing  of  pea*  requires  less  labour  than  that  of  any  other  crop.  Where 
the  haulm  is  to  be  preserved  entire  it  is  best  done  by  hand ;  as  the  threshing  machine  is 
apt  to  reduce  it  to  chaff.  But  where  the  fodder  of  peas  is  to  be  given  immediately  to 
hones  on  the  spot,  the  breaking  of  it  is  no  disadvantage. 

5212.  The  produce  cf  the  pea  in  ripened  seeds  is  suppoaed  by  some  to  be  tnxm  three 
and  a  half  to  four  quarters  the  acre ;  others,  however,  as  Donaldson,  imagine  the  average 
of  any  two  crops  together  not  more  than  about  twelve  bushels ;  and  that  on  the  whole,  if 
the  value  of  the  produce  be  merely  attended  to,  it  may  be  considered  as  a  less  profitable 
crop  than  most  others.  But  as  a  means  of  ameliorating  and  improving  the  soil  at  the 
same  time,  it  is  esteemed  of  great  value. 

6S1S.  With  retpeet  to  the  produce  in  green  peas  in  the  husk,  the  average  of  the  early  eropa  In  MIddlesez 
Is  supposed  to  be  ftom  about  twenty.five  to  tnirtv  sacks  the  acre,  which,  selling  at  ftom  eight  to  eighteen 
shillings  the  sack,  aflbrd  about  eighteen  pounds  the  acre  The  author  of  TMe  Sipu>psi$  (^  Hus^andrp, 
however,  states  the  produce  about  Dartford,  in  the  county  of  Kent,  at  about  forty  sacks  the  acre^  though, 
he  says,  fifty  have  sometimes  been  gathered  Arom  that  space  of  lano. 

5214.  T%e  produce  qfpeas  in  straw  is  very  uncertain,  depending  so  much  on  the  sort  and  the  season :  in 
general  It  is  much  more  bulky  than  that  of  the  cereal  grasses  j  but  may  be  compressed  Into  very  little 

5S15.  ne  prodmee  (if  peas  inflow  Is  as  3  to  S  of  the  bulk  In  grain,  and  husked  and  split  for  soups  as  4  to 
8.  A  thousand  parts  of  pea  flour  afibided  Sir  H.  Davy  574  parts  of  nutritive  or  soluble  matter ;  via.  fiOl  of 
mucllaee  or  vegetable  animal  matter,  9St  of  sugar,  S5  of  gluten,  and  16  of  extract  or  matter  rendered 
insoluble  during  the  operation. 

5216.   The  u»e  of  peas  for  soups,  puddings,  and  other  culinary  purposes,  is  well  known. 

5817.  In  some  places  porridge,  brose,  and  bread  are  made  of  peiuflour,  and  reckoned  very  wholesome 
and  substantial  In  Sttrlingshire  It  is  customary  to  give  pea  or  bean  biscuits  to  horses,  as  a  refteshmeot, 
while  in  the  yoke  The  portion  of  peas  not  consumed  as  human  food  is  mostly  appropriated  to  the  fotteo- 
ing  of  bogs  and  other  domestic  animals ;  and.  in  particular  hutanccs,  supplies  the  place  of  beaniL  as  the 
provender  of  Ubouring  horses ;  but  care  should  be  taken,,  when  used  in  this  way,  that  they  are  sufficiently 
dry,  as,  when  given  in  the  green  state,  they  are  said  to  produce  the  gripes,  and  other  bowel  complaints,  in 
those  animals.  Bannister,  after  observing  that  the  haulm  Is  a  very  wholesome  food  for  cattle  of  every 
kind,  says,  there  is  generally  a  considerable  demand  for  peas  of  every  denomination  In  the  market,  the 
uses  to  whlcfa  they  may  be  applied  beina  so  many  and  so  various.  The  boilers,  or  yellow  peas,  ^wayi  go 
off  briskly :  and  the  hog.peas  usually  sell  for  fid.  or  Is.  per  quarter  more  than  beans.  For  feeding  swine  the 
pea  Is  much  better  adapted  than  the  bean,  it  having  been  demonstrated  by  experience,  that  hogs  fot  more 
Kindly  when  fed  with  this  grain  than  with  beans :  and.  what  Is  not  easy  to  be  accounted  for,  the  fiesh  of 
swine  which  have  been  fed  on  peas,  it  ia  said,  will  swell  in  boiling,  and  be  weU  tasted :  whilst  the  fiesh  of 
the  bean.fed  hog  will  shrink  In  the  pot,  the  fat  will  boil  out,  and  the  meat  be  less  delicate  In  flavour.  It 
has,  therefore,  now  become  a  practice  with  those  farmers  who  are  curious  in  their  pork,  to  feed  their  begs 
on  peas  and  barley-meal ;  and  if  they  have  no  peas  of  their  own  growth,  they  rather  choose  to  be  at  the 
expense  of  buying  them,  than  suflter  their  hogs  to  eat  beans.  Nay,  so  for,  says  he,  do  some  of  them  carry 
their  prejudice  in  this  particular,  as  to  reject  the  grey  peas  for  this  use,  as  bearing  too  near  an  affinity  to 
the  bean,  and  therefore  reserve  their  growths  of  white  peas  solely  for  hog-fotting. 

5218.  In  boiling  split  peas,  some  samples,  without  reference  to  variety,  foil  or  moulder  down  freely  into 

Kip,  while  others  continue  to  maintain  their  form.  The  former  are  called  boilers.  This  property  of 
lling  depends  on  the  soil ;  stiff  land,  or  sandy  bmd,  that  has  been  limed  or  marled,  or  to  which  gypsum 
has  been  applied,  produces  peas  that  will  not  melt  in  boiling,  no  nutter  what  the  variety  may  be  The 
same  efltet  is  produced  on  beans,  on  kidneytieans  in  the  pod,  and  indeed  on  the  seeds  and  pods  of  all 
leguminous  pbuits :  this  fomily  having  a  great  tendency  to  absorb  gypaum  from  the  soil.  To  counteract 
this  foult  in  the  boiling.  It  la  only  neoesaary  to  throw  into  the  water  a  small  quantity  of  iubcarbonate  of 
soda.    {Bsdl  de  SeL  Agr.  Telx  1828,) 

5219.  Pea  straw  cut  green  and  dried  is  reckoned  as  nourishing  as  hay,  and  is  con- 
sidered excellent  for  sheep. 
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5220.  In  the  Mating  qf  any  particular  sortt  cf  peas  fir  seed,  they  should  be  carefully 
looked  over  while  in  flower,  in  order  to  draw  out  all  such  plants  as  are  not  of  the  right 
kind ;  as  there  will  always  be,  in  every  sort,  some  roguish  plants,  which,  if  left  to  mix, 
will  cause  degeneration.  As  many  rows  as  may  be  thought  sufficient  to  furnish  the 
desired  quantity  of  seed  should  then  be  marked  out,  and  left  till  their  pods  turn  brown, 
and  begin,  to  split,  when  they  should  immediately  be  gathered  up,  with  the  haulm  ;  and 
if  the  fanner  has  not  room  to  stack  them  till  winter,  they  may  be  threshed  out  as  soon  as 
they  are  dry,  and  put  up  in  sacks  for  use :  but  particular  care  should  be  taken  not  to  let 
them  remain  too  long  abroad  after  they  are  ripe  ;  as  wet  would  rot  them ;  and  heat,  after 
a  shower  of  rain,  makes  their  pods  burst  in  such  a  manner  that  the  greater  part  of  thdr 
seeds  would  be  lost. 

5221.  The  diseases  of  peas  are  few,  and  chiefly  the  worm  in  the  pod  and  the  fly  on  the 
leaves  and  flower.  They  are  also  liable  to  be  mildewed  or  blighted.  None  of  these 
evils,  however,  are  very  common ;  and  there  is  no  known  way  of  preventing  them  but  by 
judicious  culture.  Late  sown  peas  are  particularly  liable  to  be  injured  by  the  mildew 
and  A^his ;  and  should  either  of  these  attack  the  plant  before  the  pods  are  filled,  they 
invariably  fail.  In  1826  almost  all  the  crops  of  peas  were  destroyed  by  the  A'phides, 
so  that  they  were  mown  for  the  haulm  only. 

Sect.  II.      The  Bean.  —  \icia  Fdba  L. ;  IHadilphia  Decdndria  L.,  and  Leguminiisa  J. 
Fdverole,  Fr. ;  JSohn,  Ger. ;  Fava,  Ital. ;  and  Alverjanas,  Span. 

5222.  The  bean  is  a  valuable  field  plant,  as  affording  food  for  live  stock,  and  in  part 
for  man.  It  is  said  to  be  a  native  of  Egypt ;  but,  like  other  long  domesticated  plants, 
its  origin  is  very  uncertain.  It  has  been  cultivated  in  Europe  and  Asia  time  out  of 
mind.  Beans  have  been  long  known  in  Britain ;  but  it  is  only  of  late  years  that  they 
were  extensively  cultivated  upon  general  soils,  being  formerly  considered  as  adapted  only 
to  rich  and  moist  clays.  At  that  time  they  were  all  sown  according  to  the  broad-cast 
system  ;  in  which  way,  instead  of  benefiting  the  ground,  they  were  of  incalculable  detri- 
ment. Weeds  got  away  at  the  outset,  and  in  dry  seasons  often  ruined  the  crop  ;  whilst 
in  every  season  the  grass  or  perennial  weeds  which  happened  to  be  in  tlie  ground  in- 
creased in  strength  and  in  quantity,  the  openness  of  the  bean  crop  at  bottom  allowing 
them  to  thrive  without  interruption. 

5223.  Tlie  drilling  of  beans  with  a  small  mixture  of  peas  is  now  become  a  general 
practice  in  every  well  cultivated  district  of  the  north,  more  particularly  in  those  where 
soil  and  climate  permit  the  practice  to  be  successfully  executed.  In  this  way  not  only 
heavy  crops  are  raised,  but,  what  is  of  gpreat  importance,  the  ground  is  kept  constantly  in 
good  order,  provided  suitable  attention  is  bestowed  upon  the  cleaning  process.  This  is 
generally  carried  on  by  horse-hoeing  the  crop  at  different  times,  so  long  as  the  hoc  can 
be  used  without  doing  damage ;  and  in  this  way  an  able  auxiliary  is  brought  forward  to 
the  assistance  of  summer  fallow,  whereby  less  stress  need  be  laid  upon  that  radical  process 
than  otherwise  would  be  indispensably  necessary.   {^Brown. ) 

5224.  The  varieties  of  the  bean  may  be  included  under  two  general  heads,  —  the  white 
or  garden  beans,  and  the  grey  or  field  beans. 

SSSS.  Of  ike  white  or  garden  beans  {Five  de  marais.  Ft.)  sown  In  the  fleldt,  the  masagan  and  Iong.pod 


prolific  or  Heligoland,  are  the  chief  8ort«.    New  varieties  are  procured  in  the  same  manner  as  In  other 

filants.  A  variety  is  in  use  in  some  parts  of  Lincolnshire,  called  the  winter  bean  {F^erole  (Tkwer,  Fr.). 
t  is  planted  in  October  in  the  usual  manner,  and  is  ready  to  harvest  in  the  last  week  in  July  or  the  first 
week  in  August.  They  are  said  to  have  been  introduced  from  the  Continent  in  1823.  We  have  lately 
seen  a  field  of  this  bean  at  the  Oaks  Farm,  near  Woking,  in  Surrey,  which  was  planted  in  Octolier  18^, 
and  in  Aill  bloom  May  12th  following.  This  circumstance,  after  so  severe  a  winter,  is  a  proof  to  us  that 
this  is  a  most  valuable  variety.  (Gar<L  Mag.  vol.  vL) 

5226.  In  the  choice  of  sorts,  tick  beans  are  supposed  by  some  fiumers  to  be  more  pro- 
ductive than  horse-beans ;  but  the  latter  grow  higher  in  the  stem,  and  produce  a  more 
stagnated  state  of  the  air,  or  smother  the  land  more,  consequently  are  the  most  suitable 
for  the  stronger  sorts  of  soil ;  and  Young  remarks,  that  "  the  common  little  horse-bean 
has  the  advantage  of  all  others  in  being  more  generally  marketable ;  for  in  certain 
situations  it  is  not  always  easy  to  dispose  of  ticks,  Windsors,  long-pods,  and  various 
other  large  sorts.  They  also  grow  higher,  shade  the  ground  in  summer  more  from  the 
sun,  and  yield  a  larger  quantity  of  straw,  which  makes  excellent  manure.  But  some  of 
the  odier  sorts  are  generally  supposed  to  yield  larger  products.  In  purchasing  beans  for 
seed,  care  should  be  taken  to  choose  such  as  are  hard  and  bright,  without  being  shrivelled 
in  their  appearance.'* 

5227.  The  best  soils  Jor  beans  are  clays  and  strong  loams.  On  such  soils  they  generally 
succeed  wheat  or  oats,  but  sometimes  also  clover  leys.  Turnip  soils  or  sands  are  by  no 
means  proper  for  them. 

5SS&  In  the  preparation  <^  the  soO  ranch  depends  on  the  nature  of  the  land  and  the  state  of  the  weather ; 
for  as  beans  must  be  sown  early  in  the  spring,  it  is  sometimes  impossible  to  give  it  all  the  latmur  which  a 
carcftal  farmer  would  wish  to  bestow.    It  must  also  be  regulated  in  some  measure  by  the  manner  of 
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towing.  In  all  cases  It  ought  to  be  ploughed  with  a  deep  fVirrow  after  hanrett  or  early  in  winter ;  and  as 
two  ploughings  In  spring  are  highly  advantageous,  the  winter  furrow  mav  he  given  in  the  direction  of  the 
former  ridgeSj  In  which  wav  the  land  is  sooner  dry  in  spring  than  if  it  nad  been  ploughed  across.  The 
second  ploughing  is  to  be  given  acrou  the  ridges,  as  early  in  spring  as  the  ground  is  sumciently  dry ;  and 
the  third  furrow  either  forms  the  drills  or  receives  the  seed.  {Supp.  E.  Brit,  art  Agr.) 

5S39.  Brovm,  one  of  the  best  bean-growers  in  Britain,  gives  the  following  directions :— The  Airrow 
ought  to  be  given  early  in  winter,  and  as  deep  as  possible,  that  the  earth  may  be  sufficiently  loosened  and 
room  affbrded  for  the  roots  of  tne  plant  to  search  for  the  requisite  nourishment  Thit  first  Airrow  it 
usually  given  across  the  tield,  which  is  the  best  method  when  only  one  spring  Airrow  is  intended  }  but  as 
it  is  now  ascertained  that  two  spring  Atrrows  are  highly  advantageous,  perhaps  the  one  In  winter  ought 
to  be  given  in  length,  which  lays  the  ground  in  a  better  situation  for  resisting  the  rains,  and  renders  it 
sooner  dry  in  spring,  than  can  be  the  case  when  ploughed  across.  On  the  supposition  that  three  Airrows 
are  to  be  given,  one  in  winter  and  two  in  spring,  the  following  is  the  most  eligible  preparation  :  —  The 
land  being  ploughed  in  length  as  early  in  winter  as  is  practicable,  and  the  cross  gutter  and  headland  Airrows 


suflBciently  dug  out,  take  Uie  second  Airrow  across  the  first  as  soon  as  the  ground  is  dry  enough  in  spring 
to  undergo  the  operation ;  water-Airrow  it  immediately,  and  dig  again  the  cross  gutter  and  hcaaland 
'Airrows.  otherwise  the  benefit  of  the  second  Airrow  may  be  lost  This  being  done,  leave  the  field  for  some 
days  till  it  is  sufficiently  dry,  when  a  cast  of  the  barrows  becomes  necessary,  so  that  the  surface  may  be 
levelled ;  then  enter  with  the  ploughs  and  form  the  drills.  {Treatise  on  Rwral  AfflurM.) 

5S30.  Manure  it  frequently  applied  to  the  bean  crop,  especially  if  it  succeeds  wheat  By  some,  dung  is 
spread  on  the  stubble  previously  to  the  winter  ploughing ;  but  this  cannot  always  be  done  In  a  satisflictory 
manner,  at  least  in  the  northern  parts  of  the  island,  uiuesa  during  ft-ost,  when  It  nuiy  lie  long  exposed  to 
the  weather  before  it  can  be  turned  down  bv  the  plough.  The  most  desirable  mode,  therci'ore,  is  to  lay 
the  manure  into  driUs  immediately  before  the  beans  are  sown.  {Supp.  ifc.) 

5231.  Tke  best  wap,  according  to  Brown,  is  to  ^>ply  the  dung  on  the  stubble  before  the  winter  Airrow 
is  given,  which  greatly  facilitates  the  after  process.  Used  in  this  way,  a  fore  stock  must  be  in  hand :  but 
whore  the  fiinncr  is  not  so  well  provided,  spring  dunging  becomes  necessary,  though  evidently  of  less 
advantage  At  that  season  it  may  either  be  put  into  the  drills  before  the  seed  is  sown,  or  spread  upon 
the  surface  and  ploughed  down,  according  to  the  nature  of  the  drilling  process  which  is  meant  to  be 
adopted.  Land  aunged  to  beans,  if  dulv  hoed,  is  always  in  high  order  for  carrying  a  crop  of  wheat  in 
succession.  Perhaps  better  wheat,  both  m  respect  of  quantity  and  quality,  may  be  cultivated  in  this  way 
than  in  any  other  mode  of  sowing. 

5232.  The  climate  most  favourable  to  the  bean  is  one  neither  very  dry  nor  very  moist ; 
the  first  brings  on  the  fly,  and  the  last  prevents  the  setting  of  the  blossoms.  In  general, 
however,  a  dry  summer  is  most  favourable  to  the  production  of  seed,  and  moist  weather 
to  the  growth  of  the  haulm. 

5233.  The  time  t^  towing  beans  is  as  early  as  possible  after  the  severity  of  winter  is 
over ;  in  the  south,  sometimes  in  January,  but  nef  er  later  than  tlie  end  of  March,  as  the 
ripening  of  tlie  crop  and  its  safe  harvesting  would  otherwise  be  very  precarious  in  this 
climate.  Bannister  thinks  that  the  proper  time  for  planting  beans  in  Kent  is  towards 
the  latter  end  of  January  or  early  in  the  following  month ;  though  this  business  may  be 
continued  with  advantage  till  the  middle  or  latter  end  of  March,  if  the  weather  should 
prevent  their  being  got  in  at  an  earlier  season :  but  in  general  it  is  best  to  embrace  the 
first  opportunity  of  sowing  them  after  Candlemas,  as  they  often  miscarry  when  the  season 
is  procrastinated  beyond  that  time,  especially  if  a  dry  summer  should  succeed. 

5234.  The  mode  of  sowing  is  almost  always  in  rows.  Though  still  sown  broad-cast 
in  several  places,  and  sometimes  dibbled,  they  are  for  the  most  part  drilled  by  judicious 
cultivators,  or  deposited  after  the  plough  in  every  furrow,  or  only  in  every  second  or  third 
furrow.  In  the  latter  method  the  crop  rises  in  rows,  at  regular  intervals  of  nine,  eighteen, 
or  twenty-seven  inches,  and  the  hand-hoe  ought  invariably  to  be  employed ;  but  it  is 
only  where  the  widest  interval  is  adopted  that  the  horse-hoe  can  be  used  with  much 
effect  in  tlieir  subseqtient  culture. 

R&5.  There  are  tufo  modes  t^drflUmg  beans.  In  one  of  these  the  lands  or  rldees  are  divided  bv  the 
plough  into  ridgelets  or  one  bout  stitchef,  at  intervals  of  about  twenty.seven  inches.  If  dung  is  to  be 
applied,  the  seed  ought  to  be  first  deposited,  as  it  is  found  inconvenient  to  run  the  drill-machine  after- 
wards. The  dung  may  then  be  drawn  out  fVom  the  carts  in  small  heaps,  one  row  of  heaps  serving  for 
three  or  five  ridgdets,  and  it  is  evenly  spread  and  equally  divided  among  them  in  a  wav  that  will  be  more 
minutely  described  when  treating  of  the  culture  of  turnips.  The  ridgelets  are  next  split  out  or  reversed. 
either  by  means  of  the  commoo  ^ough  or  one  with  two  mould-boards,  by  which  means  both  the  seed  and 
the  manure  are  perfectly  covered.  When  beans  are  sown  by  the  other  method,  in  the  bottom  of  a  com- 
mon  furrow,  the  dung  must  t>e  previously  spread  over  the  surface  of  the  winter  or  spring  ploughing, 
lliree  ploughs  then  start  in  succession,  one  immediately  behind  another ;  and  a  drill  harrow  either  follows 
the  third  plough  or  Is  attached  to  it,  by  which  the  beans  are  sown  in  every  third  fUrrow,  or  at  tnm  twenty, 
four  to  twenty-seven  inches  asunder,  according  to  the  breadth  of  the  fUrrow.slice. 

5236.  Another  approved  voy  of  sowHig  beans,  when  dung  is  applied  at  seed-time,  is  to  spread  the  dung 
and  to  plough  it  down  with  a  strong  furrow ;  after  this  shallow  furrows  are  drawn.  Into  which  the  seed  is 
de[K»ited  by  the  drill. machine.  Whichever  of  these  modes  of  sowing  is  followed,  the  whole  field  must 
be  carefblly  laid  dry,  by  means  of  channels  formed  by  the  plough,  and  when  necessary  by  the  shovel;  for 
neither  then  nor  at  any  former  period  should  water  be  allowed  to  stagnate  on  the  land. 

5237.  The  dibbling  of  beam  is  considered  by  Arthur  Young  as  an  excellent  method 
when  well  performed ;  but  the  grand  objection  to  it  is  the  difficulty  of  getting  it  well  done. 

5SS&  When  dibbling  becomes  the  common  husbandry  qf  a  district,  the  workmen  find  that  great  earnings 
are  to  be  made  by  it,  and  this  is  much  too  apt  to  make  them  careless  and  eager  to  earn  stilfmore ;  and  if 
a  very- minute  attention  is  not  paid  to  them  by  the  constant  attendance  of  the  farmer,  they  strike  the 
holes  so  shallow  that  the  first  peck  of  a  rook'i  bill  takes  the  seed,  and  acres  may  be  destroyed  if  the 
breed  of  those  birds  be  encouraged.  Boys  are  employed  for  weeks  together  to  keep  the  fields,  but  all 
works  that  depend  on  bovs  are  horribly  neglected,  and  thus  the  firmer  sufllfers  materially ;  however,  if 
the  seed  is  deposited  two  and  a  half  or  (better)  three  inches  de^,  it  is  not  so  easily  eradicated.  In  some 
districts,  as  Middlesex,  .Surrey,  &&,  the  method  is  to  plant  this  pulse  in  rows  struck  out  by  a  line,  by 
which  a  great  saving  is  made  m  the  article  of  seed,  a  circumstance  which  is  thought  to  compensate  for 
the  extraordinary  charge  of  this  mode  of  husbandry ;  and  thus  far  it  may  he  fkirly  acknowledgled  that  the 
method  of  plantmg  beans  4>y  thrdlbber  is  greatly  to  be  preferred  to  that  of  sowing  the  seed  at  random. 
The  economy  of  this  agrictilUiral  process  is  thus  explained :  —The  rows  are  marked  out  one  foot  asunder, 
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and  the  seed  planted  in  holes  made  two  inches  a^at :  the  lines  are  strrtched  across  the  lands,  which  are 
fonned  about  six  feet  over ;  so  that  when  one  row  is  planted,  the  sticks  to  which  the  line  is  fastened  are 
mored  by  a  regular  measurement  to  the  distance  required,  and  the  same  method  pursued  till  the  field  is 
completed.  The  usual  price  for  this  work  is  ninepence  per  peck,  and  the  allowance  two  bushels  per  acre. 
Great  confidence  must  necessarilv  be  reposed  in  the  people  who  transact  the  business  of  planting  beans 
by  the  dibber :  for,  if  inclined  to  fraud,  they  have  it  in  their  power  to  deceive  their  employer,  by  throwing 
a  great  part  of  the  seed  into  the  hedge ;  by  which  means  their  daily  profits  are  consideralbly  enhanced,  thetr 
own  labour  spared,  and  every  discovery  effectually  precluded  till  tne  appearance  of  the  crop.  Then.  in. 
deed,  the  fk-equent  chasms  in  the  rows  will  give  sufficient  indications  of  the  flraud ;  but  by  this  time  perhapa 
the  villainous  authors  of  the  mischief  may  have  escaped  all  possibility  of  detection,  by  having  conveyed 
themselves  ftom  the  scene  of  their  iniquity. 

5239.  Tlte  quanlity  of  seed  allowed  is  very  different  in  the  southern  and  northern 
parts  of  Britain :  in  the  former,  even  when  the  rows  are  narrow,  only  two  bushels  or 
two  bushels  and  a  half;  but  in  Scotland,  seldom  less  than  four  bushels  to  the  English 
statute  acre,  even  when  sown  in  ridgelets  twenty-seven  inches  distant,  and  a  bushel  more 
when  sown  broad-coH.  When  beans  are  sown  or  planted  thick,  the  top  pods  only  fill 
to  the  number  of  three,  and  four,  and  half  a  dozen ;  when  thin,  the  plants  will  pod  and 
fill  to  the  bottom.  Both  in  tlie  broad-cast  and  drill  husbandry,  it  is  common  to  mix  a 
small  quantity  of  peas  along  with  beans.  This  mixture  improves  both  the  quantity  and 
quality  of  the  straw  for  fodder,  and  the  pea  straw  is  useful  for  binding  up  the  sheaves  in 
harvest. 

5240.  The  after  culture  of  the  bean  crop  commences  with  harrowing  just  before  the 
young  plants  reach  the  surface.  When  sown  in  rows,  in  either  of  the  modes  already 
mentioned,  the  harrows  are  employed  about  ten  or  twelve  days  aHier ;  and,  being  driven 
across  the  ridgelets,  the  land  is  laid  completely  level  for  the  subsequent  operations,  and 
the  annual  weeds  destroyed. 

5241.  4ft^  the  bean*  have  made  some  growth,  sooner  or  later,  acceding  to  the  state  of  the  aoAl  with 
regard  to  weeds,  the  horsc-hoe  is  employed  in  the  intervals  between  the  rows :  and  followed  by  the  hand, 
hoe  for  the  purpose  of  cutting  down  nuch  weeds  as  the  horse-hoe  cannot  reacn ;  all  the  weeds,  that  grow 
among  the  beans  beyond  the  reach  of  either  hoe,  should  be  pulled  up  with  the  hand.  The  same  operations 
are  repeated  as  often  as  the  condition  of  the  land,  in  regard  to  cleanness,  may  require. 

5S42.  Bfforc  the  introduction  qf  the  horse-hoe^  which  merely  stirs  the  soil,  and  cuts  up  the  weeds,  a  com- 
mon small  plough,  drawn  bv  one  horse,  was  used  in  working  between  the  rows,  and  is  still  necessary 
where  rooU weeds  abound.  This  plough  goes  one  bout,  or  up  and  down  in  each  interval,  turning  the  earth 
from  the  beans,  and  forming  a  ridgelet  in  the  middle ;  then  hand.hoes  are  immediately  employed :  and, 
after  some  time,  a  second  hand.hoeing  succeeds,  to  destroy  any  flresh  growth  of  weeds.  The  same  plough, 
with  an  additional  mould  board,  finally  splits  open  the  intermediate  ndgelet,  and  lays  up  the  earth  to  the 
roots  of  the  beans  on  each  side.  The  benefit  ol  hiving  up  the  earth  in  tnis  manner,  however,  is  alleged  to 
be  counterbalanced  by  the  trouble  which  it  occasions  in  harvest,  when  it  is  difficult  to  get  the  reapers  to 
cut  low  enough  ;  and  it  may  be  properly  dispensed  with,  unless  the  soil  is  very  wet  and  level. 

52i3.  In  moist  warm  seasons^  this  grain  hardly  ever  ripens  efiTectually ;  and  it  is  exceedingly  difflcalt 
to  get  the  straw  into  a  proper  condition  for  the  stack.  In  such  cases,  it  has  been  found  of  advantage  to 
switch  oir  the  succulent  tops  with  an  old  scythe  bUde  set  in  a  wooden  handle,  with  which  one  man  can 
easily  top  dress  two  acres  a  day.  This  operation,  it  is  said,  will  occasion  the  crop  to  be  ready  for  reap, 
ing  a  fortnight  earlier,  and  also,  perhaps,  a  week  sooner  ready  for  the  stack.yaid  after  being  reaped. 

5244.  Before  reaping  beans  the  grain  ought  to  be  tolerably  well  ripened,  otherwise  the 
quality  is  impaired,  whilst  a  long  time  is  required  to  put  the  straw  in  such  a  condition  as 
to  be  preserved  in  the  stack.  In  an  early  harvest,  or  where  the  crop  is  not  weighty,  it  is 
an  easy  matter  to  get  beans  sufficiently  ripened ;  but,  hi  a  late  harvest,  and  in  every  one 
where  the  crop  takes  on  a  second  growth,  it  is  scarcely  practicable  to  get  them  thoroughly 
ripened  for  tlie  sickle.  Under  these  circumstances,  it  is  unnecessary  to  let  beans  stand 
uncut  after  the  end  of  September,  or  the  first  of  October ;  because  any  benefit  that  can 
be  gained  afterwards,  is  not  to  be  compared  with  the  disadvantages  that  accompany  a  late 
wheat  seed-time. 

5345.  Beans  are  ntudOy  cut  wfth  the  sickle,  and  tied  in  sheaves,  either  with  straw  ropes,  or  with  ropes 
made  f^om  peas  sown  along  with  them.  Tt  is  proper  to  let  the  sheaves  lie  untied  several  days,  so  that  the 
winning  process  m.iy  be  hastened,  and,  when  tied,  to  set  them  up  on  end,  in  order  that  fUil  twueflt  flvm 
the  air  may  be  obtained,  and  the  grain  kept  off  the  ground.    (^Broxon.) 

5:246.  Beans  are  sometimes  mown,  and,  in  a  few  instances,  even  pulled  up  by  the  lootSL  They  should  in 
every  case  be  cut  as  near  the  ground  as  possible,  for  the  sake  of  the  straw,  which  is  of  considerable  value 
u  fodder,  and  because  the  best  pods  are  often  placed  on  the  stems  near  the  roota  They  are  then  left  fbr 
a  few  days  to  wither,  and  afterwards  bound  and  set  up  In  shocks  to  dry,  but  without  any  head  sheaves. 
i^Supp.l^c.) 

5247.  Beans  are  stacked  either  in  the  round  or  oblong  manner;  and  it  is  always 
proper,  in  the  northern  counties  at  least,  if  the  stack  is  large,  to  construct  one  funnel  or 
more  to  allow  a  free  circulation  of  air. 

5248.  The  threshing  of  beans  is  nearly  as  easy  as  that  of  peas.  Threshing  them  by 
a  machine  may  be  considered  advantageous  as  breaking  the  coarser  ends  of  the  straw, 
and  separating  the  earth  from  their  root-ends,  or  roots,  if  they  have  been  reaped  by  pulling. 

5249.  The  produce  of  beans,  when  proper  management  is  exercised,  and  where  diseases 
have  not  occurred,  is  generally  from  twen^-five  to  thirty-five  bl^shels  per  acre.  Donaldson 
says,  that  a  crop  of  beans,  taking  the  island  at  large,  may  be  supposed  to  vary  from  six- 
teen to  forty  bushels,  but  that  a  good  average  crop  cannot  be  reckoned  to  exceed  twenty. 
In  Middlesex,  Middleton  tells  us,  that  bean-crops  vary  from  ten  to  eighty  bushels  per 
acre.  They  are  rendered  a  very  precarious  crop  by  the  ravages  of  myriads  of  small  black 
insects  of  tlic  A^pliis  kind.  The  lady-birds  (Coccin^lla)  are  supposed  to  feed  on  them, 
as  they  are  observed  to  be  much  p.niong  them.      Foot  says»  the  average  produce  is  from 
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three  and  a  lialf  to  four  quarters  per  acre.  In  Kent,  A.  Young  thinks,  they  probably 
eiceed  four  quarters ;  but  in  Suffolk,  he  should  not  estimate  them  at  more  than  three ; 
yet  five  or  six  are  not  uncommon. 

5250.  The  produce  in  halting  in  moist  seasons,  is  very  bulky. 

5251.  In  the  application  of  beansi  the  grain  in  Scotland  is  sometimes  made  into  meal, 
the  finer  for  bread,  and  the  coarser  for  swine ;  but  beans  are  for  the  most  part  applied  to 
the  purpose  of  feeding  horses,  hogs,  and  other  domestic  animals.  In  the  county  of 
Middlesex,  all  are  given  to  horses,  except  what  are  preserved  for  seed,  and  such  as  are 
podded  while  green,  and  sent  to  the  London  markets.  When  pigs  are  fed  with  beans, 
it  is  observed  that  the  meat  becomes  so  hard  as  to  make  very  ordinary  pork,  but  good 
bacon.  It  is  also  supposed  that  the  mealmen  grind  many  horse-beans  among  wheat  to 
be  manufactured  into  bread. 

5252.  The  flour  qf  beam  k  more  miiritive  ikon  thai  qf  oaU.w  it  appean  in  the  fattening  of  hogs ; 
whence,  according  to  the  respective  prices  of  these  two  articles,  Dr.  Darwin  suspects  that  peas  and  beans 
generally  supply  a  cheaper  prorender  for  horses  than  oats,  as  well  as  for  other  domestic  aninuUs.  But  as 
the  flour  of  peas  and  beans  is  more  oily,  he  believes,  tbisn  that  of  oats,  it  may  in  general  be  somewhat 
more  difBcult  of  digestion  ;  hence,  when  a  horse  has  talten  a  stomachftil  of  peas  and  beans  alcne,  he  may 
be  less  active  for  an  hour  or  two,  as  his  strength  will  be  more  employed  in  the  digestion  of  them  than 
when  he  has  taken  a  stomachftil  of  oats.  A  German  physician  gave  to  two  dogs,  which  had  been  kept  a 
day  fasting,  a  Urge  quantity  of  flesh  food ;  and  then  taking  one  of  them  into  the  fields,  hunted  him  with 
great  activity  for  three  or  four  hours,  and  left  the  other  by  the  fire  An  emetic  was  then  given  to  each  of 
them ;  and  the  food  of  the  sleeping  dog  was  found  perfectly  digested,  whilst  that  of  the  hunted  one  had 
undergone  but  little  alteration.  Hence  it  mav,  he  says,  be  found  advisable  to  mix  bran  of  wheat  with 
the  peas  and  beans,  a  food  of  less  nutriment,  but  of  easier  digestion ;  or  to  let  the  horses  eat  before  or 
aAer  them  the  coarse  tussocks  of  sour  grass,  which  remain  in  moist  pastures  in  the  winter ;  or,  lastly,  to 
mix  finely  cut  straw  with  them.  It  is  observed  in  the  fifth  volume  of  The  Bath  Papen.  that  it  has  been 
found  by  repeated  experience,  that  beans  are  a  much  more  hearty  and  profitable  food  for  horses  than 
oaU.  Being  out  of  old  oats  the  two  last  springs,  the  writer  substituted  horse-beans  in  their  stbad.  In  the 
room  of  a  sack  of  oats  with  chaff,  he  ordered  them  a  bushel  of  beans  with  chaff,  to  serve  the  same  time 
It  verv  soon  appeared  the  beans  were  superior  to  the  oats,  fVom  the  life,  spirit,  and  sleekness  of  the  horses. 

5953.  Bean  itraw^  when  mixed  with  peas,  Brown  considers  as  aflft>rding  almost  as  much  nourishment 
when  properly  harvested  as  is  gained  ntmi  hay  of  ordinary  quality  ;  when  it  is  well  got  the  horses  are 
fonder  of  it  than  of  pea  straw.  It  should  either  be  given  when  newly  threshed,  or  else  stacked  up  and 
compressed  by  treading  or  coverings,  as  the  air  is  found  materially  to  aAct  t>oth  its  flavour  and  nutritive 
quality. 

5254.  The  produce  of  beam  in  meal  is,  like  that  of  peas,  more  in  proportion  to  the 
grain  tlian  in  any  of  the  cereal  grasses.  A  bushel  of  beans  is  supposed  to  yield  fourteen 
pounds  more  of  flour  than  a  butthel  of  oats,  and  a  bushel  of  peas  eighteen  pounds  more, 
or,  "according  to  some,  twenty  pounds.  A  thousand  parts  of  bean  flour  were  found,  by 
Sir  H.  Davy,  to  yield  570  parts  of  nutritive  matter,  of  which  426  were  mucilage  or 
starch,  103  gluten,  and  41  extract,  or  matter  rendered  insoluble  during  the  process. 

5255.  The  diseases  of  beans  are,  the  rust,  mildew,  black  fly  or  A'phides,  and  in  conse- 
quence the  honey  dews. 

5956.  A'phidesj  vohen  they  live  on  heans^  are  of  a  dirty  bluish.black  colour,  similar  to  those  on  the  elder 
and  rhernr.  The  larv«  of  the  Coccin^Ha  septcmpunct^ta,  as  well  as  the  perfect  insects,  devour  the 
A  puis.  Several  of  the  small  summer  birds,  via.  largest  wUlow.wren,  middle,  and  smallest  wren,  white, 
throat,  lesser  white.throat,  black.cap,  and  Dartford  warbler,  also  live  on  them.  The  A'phides  of  beans  are 
brought  on  by  very  dry  weather :  they  are  most  prevalent  on  the  summits  of  the  plants ;  and  some  have 
attempted  to  mitigate  the  evil  by  cutting  off*  the  tope  In  general,  however,  the  disease  is  without  remedy, 
ciihcr  preventive  or  positive.  In  extreme  cases  they  destroy  the  leaves,  sUlks,  and  f^ult  j  and  when 
this  is  foreseen,  the  best  thing  the  farmer  can  do  is  to  mow  the  crop  or  plough  it  down,  and  prepare  the 
land  for  wheat  or  otherwise,  according  to  the  rotation. 

Sect.  III.      The  Tare Yicia  saliva  L.  ;  Diaddlphia  Dec&ndria  L.,  and  Leguminosa  J, 

Ve^cccommundejtrintempsettttuver,  Fr.  ;  Wkke,  Ger. ;  Logluh  Ital.  ;  and  Arv^a,  Sp. 
5257.    The  tare,  vetch,  or  fitch  (  Ffcia  satlva,^.  742.),  has  been  cultivated  for  its  stem 
742  and  leaves  from  time  immemorial.     It  is  considered  as  a 

native  plant,  and  is  found  wild  also  in  China  and  Japan. 
Ray,  in  1686,  informs  us,  that  the  common  tare  or  vetch 
was  then  sown  almost  all  over  Europe  ;  that  it  was  chiefly 
used  in  England,  mixed  with  peas  and  oats,  to  feed  horses : 
but  that  it  was  sometimes  sown  separately  for  soiling 
cattle,  and  was  reputed  to  cause  milch  cows  to  yield  much 
milk.  The  tare.  Brown  observes,  is  of  hardy  growth,  and, 
when  sown  upon  rich  land,  will  return  a  large  supply  of 
green  fodder  for  the  consumption  of  horses,  or  for  fattening 
cattle. 

5258.  The  varieties  of  tares  are  chiefly  two,  the  winter 
and  spring  tare;  both  have  local  names,  as  gore  vetdi, 
rath  ripe  vetch,  &c.  Some  consider  them  as  distinct  species, 
but  this  is  doubtful. 

Safip.  jIs  the  result  of  an  etperiment  tried  for  two  years  at  Bury,  In 
Sufnilk,  Professor  Martyn  observes,  that  there  appears  a  material 
difTerence  in  the  constitution,  if  we  may  %o  call  it,  of  the  two  tares  in 
question.  Not  to  say  any  thing  of  a  trifling  diflf^rence  In  the  colour 
and  sise  of  their  seeds,  the  only  visible  mark  of  distinction  seems  to  be 
a  disparity  in  the  first  leaves  of  the  upright  stalks,  which  in  the  spring 
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tare  are  elliptic,  and  rounded  or  notched  at  the  end,  but  in  the  winter  tare  linear  and  drawn  to  a  point 
The  leaves  OD  the  branches  which  afterwards  issue  below,  and  in  time  form  the  bulk  of  the  plants,  are  the 
same  in  both  vetches.  But,  whatever  the  difference  may  t>e,  it  is  evident  that  the  seeds  or  the  two  sorts 
ouKht  to  be  kept  separate ;  since  each  sown  out  of  its  proper  season  is  found  not  to  prosper. 

5S60.  New  varieties  qf  tare  may  be  obtained  by  the  usual  means ;  and  it  is  thought  that  some  of  the 
numerous  species  of  this  plant,  which  are  natives  of  Europe,  might  be  cultivated  with  advantage  The 
French  cultivate  a  variety  which  they  call  Vetce  btaneke.OT  l.entiiiedu  Canada^  Ficia  satlva  filba.  They 
include  also  among  their  forage  vetches  Ticia  angustifbfia,  Craeca,  Pseikdo.OJcca,  biennis,  s^ium,  and 
Ititea.  The  Ficia  narbon^nsis  and  serratifblia  are  cultivated  in  Germany.  Dr.  Anderson  has  recom- 
mended  the  F.  sipium ;  and  a  writer  in  TAe  Bath  Agrieulturnl  Tran$acHons,  the  V.  Crdcca.  Some  species 
of  I,4thyrus,  O  robus,  and  E  rvum  might  probably  also  be  tried  with  success. 

5281.  In  choosing  between  the  spring  and  winter  tare,  every  thing  must  depend  on  the  intention  of  the 
cropt  If  the  object  is  to  have  early  feed,  the  winter  variety  is  undoubtedly  to  be  preferred ;  but  where  the 
land  is  foul  and  requires  to  be  two  or  three  times  ploughed  in  spring,  or  where  a  late  crop  is  desired,  or  a 
crop  for  seed,  then  Uie  spring  variety  will  generally  deserve  the  preference. 

5262.  The  soil  preferred  by  the  tare  is  a  clay,  but  they  will  grow  in  any  rich  aoQ  not 
over  dry.  In  a  moist  climate,  the  haulm  grows  so  luxuriant  as  to  rot  at  bottom ;  and 
in  one  over  dry  it  is  deficient  in  length.  A  dry  season,  however,  is  on  the  whole  more 
favourable  than  a  moist  one,  as  this  crop  soon  covers  the  surface. 

5B63.  The  preparation  <^  the  soil  seldom  consists  of  more  than  one  ploughing,  if  fbr  autumn  sowing ; 
and  of  a  winter  and  spring  ploughing,  when  to  be  sown  in  spnng.  If  in  the  latter  case  the  land  is  vary 
foul,  several  ploughings  are  given,  or  one  ploushing  and  several  stirrings  with  the  cultivator  In 
general,  tares  succeed  some  of  the  corn  crops,  in  Eingland  manure  is  sometimes  given  either  with  a 
view  to  eating  them  off  early,  and  following  with  a  crop  of  turnips,  or  to  enriching  the  toil  for  a  crop 
of  wheat 

5264.    The  time  oftoudiHg  depends  on  the  kind  of  tare,  and  the  purpose  in  view. 

5365.  The  winter  variety  is  sown  in  September  and  October ;  and  the  first  sowing  in  sin-ing  ought  to  be 
as  early  as  the  season  will  permit  If  they  are  to  be  cut  green  for  soiling  tbruugnout  the  summer  and 
autumn,  which  is  the  most  advantageous  method  of  consuming  them,  successive  sowings  should  follow 
till  the  end  of  May.  Summer  tares,  when  meant  for  seed,  Brown  observes,  ought  to  be  sown  early. 
"  otherwise  the  return  will  be  imperfect ;  but  when  for  green  food,  any  time  betwixt  the  first  of  April 
and  the  latter  end  of  May  will  answer  well,  provided  crops  in  succession,  iVom  the  first  to  the  last-men. 
tioned  period,  be  regularly  cultivated.  Instances  are  not  wantmg  of  a  ftill  crop  being  obtained  even 
when  the  seed  was  sown  so  late  as  the  middle  of  June,  though  sowing  so  late  is  a  practice  not  to  be 
recommended.  In  Middlesex,  the  winter  sowings  are  commenced  about  the  beginning  of 'August:  In 
the  northern  oounUes  no  winter-sowings  are  made,  as  the  tare  there  will  not  endure  the  severity  of 
that  season. 

5266.  The  mode  of  sowing  tares  is  mostly  broad-cast,  which  should  be  performed  as 
evenly  as  possible  over  the  surface  of  well-prepared  land ;  the  seeds  being  afterwards 
covered  in  by  proper  harrowing,  in  order  to  prevent  their  being  picked  up  by  birds,  and 
ensure  their  perfect  vegetation  and  growth.  It  has  been  suggested,  however,  that,  in 
rich  clean  soil,  it  is  probable  the  row-method  would  succeed  well  ^ith  this  sort  of  crop, 
which,  as  Marshal  states,  is  the  practice  in  some  of  the  southern  districts  of  the  island. 
After  the  seed  is  sown,  and  the  land  carefully  harrowed,  a  light  roller  ought  to  be  drawn 
across,  so  tliat  the  surface  may  be  smoothed,  and  the  scythe  permitted  to  work  without 
interruption.  It  is  proper  also  to  guard  the  field  for  several  days  against  the  depreda- 
tions of  pigeons,  who  are  remarkably  fond  of  tares,  and  will  pick  up  a  great  part  of  the 
seed,  unless  constantly  watched. 

5267.  The  quaiUUy  of  seed  to  an  acre  is  from  two  and  a  half  to  three  and  a  half  bushels, 
according  to  the  time  of  sowing,  and  to  whether  they  are  to  be  consumed  green  or  left  to 
stand  for  a  crop.  « 

5968.  When  tares  are  intended  for  uedAe/sis  seed  is  required  than  when  they  are  grown  for  soiling  or 
for  drying  the  haulm.  A  writer  in  The  Farmer's  Magazine  (vol  i.)  has  suggested,  that  the  most  pro. 
ductivc  method  of  sowing  this  crop,  when  intended  for  seed,  is  to  mix  them  amongst  beans  when  drilled, 
at  the  rate  of  one  firlot  of  tares  to  one  boll  of  beans.  From  trials  made  it  is  ascertained,  it  is  said,  that 
the  quality  of  the  tares  Is  vastly  improved  by  being  blended  with  beans,  as,  by  clinging  to  the  latter,  they 
are  kept  from  the  ground,  and  enjoy  the  Aill  benefit  of  the  sun  for  ripening  them  in  a  perfect  manner ; 
and  they  are  in  this  way  much  easier  harvested  than  when  sown  by  theniMelves.  They  answer,  at  the 
same  time,  for  bands  to  tie  the  principal  crop ;  and  the  produce  mav,  on  an  average  of  seasons,  be  con. 
sidered  as  at  least  double.  A  little  rye  sown  with  winter  tores,  and  a  few  oaU  with  the  spring  sort,  not 
only  serve  to  support  the  weak  creeping  stems  of  the  tares,  but  add  to  the  bulk  of  the  crop  by  growing  up 
through  the  interstices 

5269.  In  the  choice  qfthe  seed  it  ts  hardly  possible  to  distinguish  the  grain  of  the  winter  ttoxa  that  of 
the  spring  variety  :  the  former  is  alleged  to  be  rather  smaller  and  lighter  coloured ;  but  the  onl  v  reliance 
must  be  on  the  honesty  of  the  vendor.  Plump  seed,  and  a  sample  free  flrom  the  seeds  of  weeds,  will  of 
course  be  selected,  whatever  be  the  variety. 

5270.  The  afier  cuLtvre  given  to  tares  consists  merely  in  pulling  out  the  lai^er  weeds, 
unless  they  are  in  rows,  in  which  case  the  horse  or  hand  hoe  is  applied ;  or  intended  for 
seed,  in  which  case  weeding  must  be  more  particularly  executed. 

5271.  In  reaping  tares  for  soiling  they  ought  always  to  be  cut  with  the  scythe,  as  the 
sickle,  by  breaking  asunder  the  stalks,  and  tearing  up  a  number  by  the  roots,  renders  the 
second  crop  of  little  value.  When  mown  early,  they  will  in  a  moist  season  produce  three 
mowings,  but  generally  two.  In  reaping  tares  for  seed,  they  may  be  either  mown  or  taken 
with  the  sickle,  and  treated  like  peas  in  drying,  stacking,  and  threshing. 

5272.  Tares  are  eaten  off  the  ground  in  some  places  by  different  kinds  of  live  stock, 
particularly  by  sheep  ;  and  as  the  winter-sown  variety  comes  early  in  spring,  the  value 
of  this  rich  food  is  then  very  considerable.      The  waste,  however,  in  this  way,  e%'cn 
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though  the  sheep  are  confined  in  hurdles,  must  be  great ;  and  still  greater  when  consumed 
by  horses  or  cattle. 

5273.  Tart  crops  are  sometimes  made  into  hay,  in  which  case  more  attention  is  found 
necessary  than  in  those  of  most  of  the  artificial  grasses,  as  wet  is  more  injurious  to  them, 
and  they  require  more  sun  and  air ;  but  in  other  respects  they  demand  the  same  cautious 
management,  in  order  to  preserve  the  foliage  from  being  lotft.  The  time  for  cutting  for 
this  purpose  is,  according  to  the  author  of  The  Synopsis  of  Husbandry,  when  the  blossoms 
have  declined  and  they  begin  to  fall  and  lie  6aL  When  well  made,  Uie  hay  is  of  the  best 
and  most  nutritious  quality. 

5274.  The  produce  of  tares  cut  green  is,  according  to  Middleton,  ten  or  twelve  tons  per 
acre,  which  is  a  large  crop ;  and  when  made  into  hay  about  three  tons  per  acre,  which 
shows  the  disadvantage  of  making  these  crops  into  hay.  It  is  found  that  the  spring  tare- 
crops  are  lighter,  and  most  liable  to  be  injured  by  a  dry  season. 

5^75,  The  produce  in  seed  is  likewise  found  to  be  considerable,  being  by  some  stated 
at  from  three  to  six  sacks ;  but  in  other  instances  forty  bushels,  or  more,  have  been 
obtained  from  the  acre. 

5276.  /7i  the  application  of  tares  they  are  found  to  be  a  hearty  and  most  nourishing  food 
for  all  sorts  of  cattle. 

5S77.  Cowt  give  more  bmlttr  when  fed  with  this  plant  than  with  sny  other  fbod  vhataoever.  Horpet 
thrive  better  upon  taret  than  they  do  upon  clover  and  rye-grau ;  and  the  aame  remark  it  applicable  to  the 
fattening  of  cattle,  which  feed  faster  upon  this  article  of  green  fodder  than  upon  any  kind  of  graM  or 
esculent  with  whicfi  we  are  acquainted.  Danger  often  ariies  fVoni  their  eating  too  much,  especially  when 
podded ;  aa  colic*,  and  other  stomach  disorders,  are  apt  to  be  produced  by  the  excessive  loads  which  they 
devour.  Peiiiapc  a  great  quantity  of  fixed  air  is  contained  in  ttiis  vegetable ;  and  as  heavy  croM  are  rarely 
dry  at  the  root  when  cut.  It  is  not  to  be  wondered  that  accidents  often  happen,  when  the  aninuu  is  indulged 
with  the  unrestrained  consumption  of  them.  Were  oat  straw  mixed  witn  the  tares  in  the  racks  or  stalli 
in  which  they  are  deposited,  it  is  probable  that  fewer  accidents  would  follow,  though  this  awistant  is  only 
required  when  the  tares  are  wet.  foul,  or  over  succulent  If  the  plants  are  cut  green,  and  given  to  live 
stock,  either  on  the  field  or  in  the  fold-yards,  there  is,  oerhaps,  no  green  crop  of  greater  value,  nor  any 
better  calculated  to  give  a  succession  of  herbage  ft^om  May  to  November.  The  winter-sown  tare,  in  a 
favourable  climate,  is  ready  fbr  cutting  before  clover.  The  first  spring.crop  comes  in  after  the  clover  must 
be  all  consumed  or  made  into  hay ;  and  the  successive  spring  sowings  give  a  produce  more  nourishing  for 
the  larger  animals  than  (he  aftermath  of  clover,  and  may  affbrd  green  food  at  least  a  month  longer.  In 
the  county  of  Sussex,  Young  olMerves,  '*  tare  crraa  are  of  such  use  and  importance  that  not  one  tenth  of 
the  stock  could  be  maintained  without  them :  horses,  cows,  sheep,  hogs,  all  feed  upon  them ;  hon  are 
•oiled  upon  them  wit:iout  any  other  food.  This  plant  maintains  more  stock  than  any  other  plant  whatso. 
ever.  Upon  one  acre  Davis  maintained  four  horses  in  much  better  condition  than  upon  five  acres  of 
grast.  Upon  eight  acres  he  has  kept  twelve  horses  and  five  cows  for  three  months  without  any  other 
rood ;  no  artificial  food  whatever  is  equal  to  this  excellent  plant"  This  statement  must  be  coupled  with 
the  usual  produce  of  turniiis  in  Sussex,  10  or  15  tons  per  acre :  hence  the  supposed  superiority  of  tares  to 
every  other  green  crop.  Tares  cut  green,  Professor  Thaer  observes,  draw  no  nourishment  from  the  soil 
whatever ;  while  made  into  hay,  they  aflbrd  a  fodder  preferred  by  cattle  to  pea  straw,  and  more  nutritive 
than  hay  or  any  other  herbage. 

5778.  T%e  use  of  the  gram  qftareM  is  generally  for  reproduction :  but  they  are  also  given  to  pigeons,  by 
which  they  are  highly  relisheil,  and  it  is  thought  they  would  form  a  very  good  food  for  poultry.  lo 
Germany  they  are  given  to  horses,  cows,  sheep,  and  swine 

5279.  The  diseases  cf  tares  are  so  few  as  to  be  of  no  consequence.  A  crop  is  some- 
times, but  rarely,  lost  by  mildew. 

Sect.  IV.      Various  Legumes  which  might  be  cultivated  in  British  Farming. 

5280.  The  lentil,  kidneybean,  and  chick  pea  are  grown  both  in  France  and  Germany, 
as  field  plants,  for  their  seeds,  which  are  used  aa  food.  They  are  by  no  means  likely 
to  become  articles  of  general  culture  in  Britain ;  but  it  is  worth  while  to  know  that  they 
may  be  cultivated  here  instead  of  being  imported,  and  also  that  they  form  very  excellent 
articles  of  human  subsistence. 

5S81.  The  lemiO  Is  the  Brnxm  Lios  L. ;  LenlUlom,  Fr. :  Lenixm,  Oer. ;  and  Lenticekt,  Ital.  (MJi^) 
~-^^i^^^^  sv  ^j  743  pv  /Av  It  is  a  legume  of  the  greatest  antiquity,  being  in  esteem  in  £saa*s 

^   '  ^^^1  *^  much  prised  in  Eastern  countries  ever  since.     In  Kgypt 

and  Svria,  they  are  parched  in  a  flrylng.pan  and  sold  In  the  shops,  and 
w^  "^Pim ¥>WP^  _^  considered  by  the  natives  as  the  best  rood  for  thote  who  undertake 

Y^^SCJtr^  ^Sy  king  journeys.    The  lentil  is  considered  a  native  of  France,  but  has 

f\  ^^Sff  ^pZlaa  been  known  hi  England  ftom  the  earliest  agricultural  records.    In 

I  ^^  sr^^  f\     0*>"*"^e''  time  they  were  sown  like  tares,  their  haulm  given  to 

\  iQ  m  #  /     cattle,  and  the  seed  to  piteous,  and  used  in  meagre  soups. 

1 1 im^l  Q  1       Je^t\mt\      I         SSfSt  Tltere  are  tJtrre  var/r/ieii  <^  Imtiis  c\i\tiva.ieii  \xi  Fnnee  znd 

^^a.  jO  &  %iHitl)lilL^^  Germany  :  the  small  brown,  which  is  tiie  lightesUflavoured,  and  the 
best  for  haricots  and  soups ;  the  yellowish,  which  is  a  little  larger, 
and  the  next  best;  and  the  lentil  of  Provence,  which  is  almost  as 
large  as  a  pea,  with  luxuriant  straw,  and  more  fit  to  be  cultivated  as 
a  tare  than  as  food  for  man.  The  French  have  also  a  winter  lentil, 
Leniillm  d'hivers  and  they  cultivate  the  f'rvum  i?rvilia.  Untitle 
Erse  ott  SrwlUer^  and  the  E.  mon&nthos,  Len  a  une  Jleur.Jarosae 
d'Auvergne.  The  Spanish  lentil,— GrM«  cvU'n^e,  Lentiile  tTEspagne, 
Fr. ,  Lent^fa,  Span.,— is  the  L&thyrus  sativum.  (^.  744 )  It  Is  some, 
times  grown  in  gardens  in  this  country,  and  occasionally  in  the  fields 
In  France.  The  lentil  of  Canada,  LentUle  du  Canada,  Fr.,  is  the 
Ficia  pislfSrmte  Lin.  (Jig.  ^iS.)  Hcia  frvflla  Wi/ld,,  JT'rvum  tetraspifrmum  Lin.,  and  E.  hirstitum  Lin., 
are  also  cultivated  in  some  places  as  lentUs ;  and  indeed  the  seeds  of  aU  the  tribe  fidsB  {Eneyclopeedia  qf 
PtantSy  p.  106a)  may  be  eaten  by  man. 

5^283 .  A  dry,  voarm,  $andysotl  is  remilsite  for  the  lentil ;  it  is  sown  rather  later  than  the  pea,  at  the  rate 
of  a  bushel  or  a  bushel  and  a  half  to  toe  acre ;  In  other  respects  its  culture  and  harvesting  are  the  same. 
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and  it  ripeni  sooner.  The  lentil.  Young  observes,  is  a  crop  not  uneommon  about  Chestcrford  in  Essex, 
where  they  sow  a  bushel  an  acre  on  one  ploughing  in  the  beginning  or  middle  of  March.  It  is  there 
the  custom  to  make  hay  of  them,  or  seed  them  for  cutting  into  chaflT  for  trough.meat  for  sheep  and 
horses,  and  they  sow  them  on  both  heavy  and  dry  soils.  It  is,  however,  added,  that  the  whole  country 
is  of  a  calcareous  nature  It  Is  likewise  stated,  that  attention  should  be  paid  not  to  water  horses  soon 
after  eating  this  sort  of  food,  as  they  are  apt  to  hove  them.  They  are  asserted  to  be  cultivated  for  the 
same  purpose  in  Oxfordshire,  and  probably  in  other  districts. 

588i.  TV  produce  qfVe  Until  in  grain  is  about  a  fourth  less  than  that  of  the  tare ;  and  in  straw  it  Is  not 
a  third  as  much,  the  plants  seldom  growing  above  one  foot  and  a  half  high.  The  straw  is,  however,  very 
delicate  and  nourishing,  and  preferred  for  lambs  and  calves ;  and  the  grain  on  the  Continent  sells  at  nearly 

double  the  price  of  peasi    On.  "' ' 

holT  obtained  firom  3840  parts 

of  lentils,  1960  parts  of  starch, 

and  1433  of  a  matter  analogous 

to  animal  matter. 

5585.  The  use  qf  ike  tenia  on 
the  Continent  is  very  general, 
both  in  soups  and  dressed  with 
a  butter  sauce  as  haricot  They 
are  imported  flrom  Hamburgh, 
and  sold  in  London  for  Uie 
same  purpose. 

5586.  The  chick  pea  {Poiu 
chiche  Gauance,  Fr. ;  C\cer 
arietlnum.  Jig,  52.),  jgrows 
naturally  in  the  south  of 
Europe,  and  is  cultivated  there 
for  the  same  purposes  as  the 
lentil,  but  it  U  too  deUcate 
for  field  culture  in  this  coun. 
try. 

f*9Sn.  The  hthuybean  tPhastelus  vulgaris  L.  ;  Haricot,  Fr. ;  Schmhtkbohne,  Oer. :  and  Fagiuolo,  lUl.) 
is  a  native  of  India,  but  ripens  readily  in  dry  summers  in  most  parts  of  Britain.    Its  culture  has  been 
hitherto  confined  to  gardens;  but  it  might  be  grown  equally  well  m  dry,  warm,  rich,  and  sheltered  soils, 
being  grown  in  the  fields  of  Oermany,  SwiUerland.  and  in  similar  climates.    The  sort  generallv  used  for 
«).  this  purpose  is  the  small  dwarf  white;  the  ground  is  prepared  by  several 

stirrings,  and  the  seed  is  dibbled  in  rows  eighteen  inches  or  two  feet 
asunder  in  the  beginning  of  May.  The  ground  is  hoed  and  weeded 
during  the  surnxner,  and  the  crop  is  ripe  in  August  It  is  usually 
harvested  by  p^ing  up  the  plants,  which,  being  dried,  are  stacked  or 
threshed.  The  haulm  is  of  little  bulk  or  use,  but  the  seed  is  used  in 
making  the  efleemed  French  dish  called  haricot,  which  it  is  desirable 
the  cottagers  of  this  countrv  should  be  made  acquainted  with.  There 
is,  perhaps,  no  other  vegetable  dish  so  cheap  and  easily  cooked,  and  at 
the  same  time  so  agreeable  and  nourishing.  The  beans  are  boiled  and 
then  mixed  with  a  little  salt  butter  or  other  fat,  and  a  little  milk  or 
water  and  flour.  From  S840  parU  of  kidnevbean,  Einhofl*  obtained  1 805 
parts  of  matter  analogous  to  starch,  851  of  vegeto-animal  matter,  and 
799  parts  of  mucilage.  Haricots  and  lentils  are  much  used  in  all 
Catholic  countries  during  Lent  and  maigre  days,  as  they,  ftt>m  their 
peculiar  constituents,  form  so  excellent  a  substitute  for  animal  food. 
During  the  prevalence  of  the  Roman  religion  in  this  country,  they  were 
probably  much  more  generally  used  than  at  present ;  as  reformations 
are  often  carried  farther  than  is  necessarv,  possibly  lentils  may  have 
been  left  off  by  Protestants,  lest  the  use  of  them  should  be  considered 

&m!ne  vSSuSifine {Ltipfn biame, Fr. ;  Luplnus tibus  L.,Jl0. 74a.) 
was  cultivated  by  the  Romans  as  a  legume,  and  is  still  occasionally 
grown  in  Italy  and  France.  The  seeds  were  formerly,  and  are  sometimes 
now,  used  as  food ;  but  more  generally  the  whole  plant  is  mown  and 
given  as  herbage  to  cattie^  and  sometimes  the  crop  is  ploughed  down  ts 
manure. 


Chap.  IV. 

Plants  cultivated  for  their  Boots  or  Leaves  in  a  recent  State  as  Food  for  Man  or  Cattle. 

5289.  Plants  cultivated  for  their  roots  or  leaves  are  various,  and  most  of  them  are 
adapted  botli  for  human  food  and  that  of  domestic  animals ;  but  some  are  chiefly  or 
entirely  grown  for  the  nurture  of  live  stock.  The  phmts  which  we  include  under  this 
head,  are  the  potato,  turnip,  carrot,  parsnep,  beet,  cabbage  tribe,  lettuce,  and  chiccory. 
The  culture  of  roots  may  be  considered  a  branch  of  farming  almost  entirely  of  modern 
origin,  and  more  peculiarly  British  than  any  other  department  Turnips  were  culti- 
vated by  the  Romans,  and  in  modem  times  brought  into  notice  as  objects  of  field  cul- 
ture in  the  last  century ;  but  they  were  most  imperfectly  managed,  and  of  very  little 
utility  in  agriculture  till  tlieir  culture  was  undertaken  by  the  British  farmer.  The 
potato,  carrot,  and  parsnep  were  also  first  cultivated  in  the  fields  of  this  country.  Fri- 
able or  light  soil,  supiTior  pulverisauon  and  manuring,  the  row-method,  and  careful 
after-culture,  are  essential  to  the  maturation  of  the  plants  to  be  treated  of  in  thia 
Chapter;  and  hence  the  importance  of  such  crops  as  preparations  for  thos«  of  the 
bivad  corns. 
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5290.    The  mUrkwe  products  of  these  plants  are  thus  giTcn  by  Sir  H.  Davy :  — 


XngUdi  Num. 

InlOOOFivii. 

Wbolt 

iolubleor 
natrttlT* 
mutar. 

M<^ 

BMttcror 
MRir. 

Olatcn 

or 
•Iboncn. 

Extnot,ar 

matter  (w 
drrwIiiMo. 
hiblcdartaig 

Solimun  tttberbnim      .    i  Potato      .       .  f 
^M»  vulgaris        .        .    'Red  beet     .       . 

BrtMicA  Bkpm        -             Common  turnip  - 
var.nitaba««Swediah  turnip    . 
Daficuf  CkrtU       .       .     Carrot 
i>ftstinic»  ullva       -     .     Parsnep 

From  880 
to  800. 
148 
156 
42 
64 
98 
&9 
73 

From  800 
tolfiS. 
14 
13 
7 
9 
3 
9 
41 

From  80 
toI5i 
J81 
119 
34 
51 
93 
90 
S4 

From  40 

tosa 

13 

4 

8 
8 

s 

PentAndria   Monog^nia  L.,     and 
Tartufflo  or  Porno  di  Tgrra,  Ital. ; 


Sect.  I.       The  Potato.  —  SoUinum  tuberosum  li. ; 

Sol^Ttete  J.     Pomme  de  Terrty  Fr. ;  CartoffOt  Ger. 

and  Batata,  Span. 

5291 .  The  potato  is  aMcertained  to  be  a  noAoe  of  South  Americaf  having  been  found 
wild  both  in  Buenos  Ayres  and  in  Chili ;  though  Humboldt  was  yery  doubtful  if  that 
could  be  proved :  he  admits,  however,  that  it  is  naturalised  there  in  some  situations. 
Sir  J.  Banks  (Hort,  Trans,  vol.  i.  p.  8.)  considers  that  the  potato  was  first  brought  into 
Europe  from  the  mountainous  parts  of  South  America,  in  the  neighbourhood  of  Quito» 
where  they  were  called  papas,  to  Spain,  in  the  early  part  of  the  sixteenth  century.  From 
Spain,  where  they  were  called  baUatas,  they  appear  to  have  found  their  way  first  to  Italy, 
where  they  received  the  same  name  with  the  truffle,  taratoijlu  The  potato  was  received 
by  Clusius,  at  Vienna,  in  1588,  from  the  governor  of  Mons,  in  Hainault,  who  bad  pro- 
cured it  the  year  before  from  one  of  the  attendants  of  the  Pope*s  legate,  under  the  name 
of  tttratoujlo,  and  learned  from  him  that  it  was  then  in  use  in  Italy.  In  Germany  it 
received  tibe  name  of  cartqffel,  and  spread  rapidly  even  in  Clusius^s  time. 


M  a  walnut,  and  otheri  much  larger ;  thej  grow  in  damp  toil,  many  hanging  together,  aa  if  fixed  oo 
rope* ;  they  are  good  food,  either  boiled  or  roasted."  Oerarde,  in  bit  Herbal^  published  in  1597,  gives  a 
figure  of  the  potato,  under  the  name  of  the  potato  qf  Vtrthua,  whence,  he  says,  he  received  the  roots; 
and  this  appellation  it  appears  to  have  retained,  in  order  to  distinguish  it  from  the  battatas,  or  sweet  potato 
(C\>nv61vttltu  BaUtat),  till  the  year  1640,  if  not  longer.  **  The  sweet  potato^"  Sir  Joseph  Banks  observei, 
**  was  used  in  England  as  a  delicacy  long  before  the  introduction  of  our  potatoes :  it  was  imported  in  con. 


siderable  ouantities  ttom  Sptdn  and  the  Canaries,  and  was  supposed  to  possess  the  power  of  restoring 
decayed  vigour.  The  kissing  comflta  of  FalstafiT,  and  other  conftctions  of  similar  imaginary  qualities^ 
with  which  our  ancestors  were  duped,  were  principally  made  of  these  and  of  eringo  roota" 

5S99L  The  potato  vas  Jlrst  planied  bit  Sir  WtMer  Bateigh.  on  his  estate  of  Youghall,  near  Cork,  and, 
Gough  says,  was  **  cberwied  and  culUvated  for  food "  in  that  country  before  its  value  was  known  In 
Eogiand:  for,  though  they  were  soon  carried  over  (Vom  Ireland  into  Lancashire,  Gerarde,  who  had  this 
plant  in  bis  garden  in  1597,  under  the  name  of  Baitita  virginikoa,  recommends  the  roots  to  be  eaten  as  a 
delicate  dish,  not  as  common  food.  Parkinson  mentions,  that  the  tubers  were  sometimes  roasted,  and 
steeped  in  sack  and  sugar,  or  baked  with  marrow  and  spices,  and  even  preserved  and  candied  by  the 
comfit-makers.  There  is  a  tradition  among  the  peasantry  in  the  county  of  Galway,  that  the  potato  was 
introduced  there  previous  to  its  being  known  in  any  dther  part  of  Ireland,  owing  to  a  vessel  with  some  of 
the  roots  on  board  havind  been  wrecked  on  their  coast,  and  a  few  of  the  roots  having  been  roasted  by 
children  who  found  them,  they  were  so  much  approved  o^  as  to  induce  the  planting  of  the  remainder. 

58{)4.  For  encoitragmg  the  ntUivatiom  ttf  potatoes^  with  the  view  of  preventing  fkmine,  the  Royal  Society 
took  some  measures  In  1633.  Still,  however,  although  their  utility  as  an  article  of  food  was  better  known, 
no  high  character  was  bestowed  on  them.  In  books  of  gardening,  published  towards  the  end  of  the  seven, 
teenth  century,  a  hundred  years  after  their  Introduction,  they  are  nxtken  of  rather  slightingly.  **  They 
are  much  used  in  Ireland  and  America  as  bread,"  says  one  author,  '*  and  may  be  propagated  with  advan. 
tage  to  poor  people."—**  I  do  not  hear  that  it  hath  been  essaved,"  are  the  words  of  another,  **  whether 
they  may  not  be  propagated  in  mat  quantities,  for  food  for  swine  or  other  cattle."  Even  the  enlightened 
Evelyn  seems  to  have  enteitalned  a  pr^udice  againt  them :  *'  Plant  potatoes,*'  he  says,  writing  in  1099, 
"  in  your  worst  ground.    Tske  them  up  in  November  for  winter  spending;  f  "  '    ' 

a  stock,  though  ever  so  exactly  gathered.'*    "  '  '"  ' 


they  may  not  be  propagated  in  mat  quantities,  for  food  for 
«___,  .    ...  ftalned  a  pr^udice  againt  them 

ID  in  November  for  winter  snendinff :  

„    _  ,„ __.. ^ Jlyspread,a 

qualities  became  better  understood.    It  was  near  the  middle  of  the  eighteenth  c«ntury,  however,  before 


Tske  tibem  up  in  November  for  winter  spending , 

'"       * "    But  the  use  of  potatoes  ^aduall] 


there  will  enough  remain  for 
as  tfieir  excellent 


tbev  were  generally  known  over  the  country :  since  that  time  they  have  been  most  extensively  cultivated. 
In  1796,  it  was  found  that,  In  the  countv  of  Essex  alone,  about  l7(X)  acres  were  planted  with  potatoes  for 
the  supply  of  the  London  market  llils  must  form,  no  doubt,  the  principal  supplv ;  but  many  fleUs  of 
potatoes  are  to  be  seen  In  the  other  counties  bordering  on  the  capital,  and  many  sbip.loads  are  annually 


must  form,  no  doubt,  the  principal  supplv ;  but  nu 

ies  bordering  on  the  capital,  and  many  sbip.loads  a       ^ 

i  fkom  a  distance.    In  every  county  in  England,  it  is  now  more  or  less  an  ottfcct  of  field  culture. 

5295.  Potatoes,  as  an  article  of  human  Jbodt  are,  next  to  wheat,  of  the  greatest  im- 
portance in  the  eye  of  the  political  economist 

5S96L  P^rom  no  other  crop  that  can  be  cultivated  will  the  public  derive  so  much  food  as  fWmi  this  valu. 
able  esculent ;  and  it  admits  of  demonstration,  that  an  acre  of  potatoes  will  flecd  double  the  number  of 
people  that  can  be  fed  fhmi  an  acre  of  wheat  Potatoes  are  also  a  nourishing  and  healthy  food,  relished 
by  almost  every  palate;  and  it  is  believed  there  is  hardly  a  dinner  served  up  for  six  months  in  the  year 
without  them.  In  any  part  of  the  kingdom.    "      * ..  .-       ..^ ._.... 


, „ Notwithstanding  all  these  thin] 

portance  In  one  point  of  view,  we  are  doubtfUl  whether  potatoes  can  be    ' 


and  they  are  of  great  iro. 
-"  M  high  In  the  scale  as 
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They  reauire  a  great  deal  of  manure,  while,  generallf  speaking,  little  is  returned  by  them ;  they  are  a 
bulky  unhandy  article,  troublesome  in  the  lifting  and  carrying  processes,  and  interfering  with  the  seed 
season  of  wheat,  the  most  imporunt  one  to  him ;  and,  Arom  particular  circumstances,  they  cannot  be 
vended  unless  when  raised  in  the  vicinity  of  Urge  towns :  hence  they  are  in  most  respects  an  unprofitable 
article.  To  the  farmer,  the  real  criterion  is  the  profit  which  potatoes  will  return  in  feeding  beasts :  and 
here,  we  apprehend,  the  result  will  altogether  be  in  favour  of  turnips,  and  rutab&ga,  as  the  most  profitable 
articles  for  that  purpose. 

Sasn.  What  u  coiled  the  yam,  or  Surinam  ptOato,  was  formerly  considered  of  importance  to  the  farmer, 
as  an  assistant  to  his  turnip  crop,  or  rather  a  succedaneum,  which  is  of  material  t>enefit  when  turnips  are 
consumed ;  but  as  this  variety  cannot  be  used  as  human  food,  the  extension  of  its  culture  cannot  be 
recommended.  By  cultivating  any  of  the  ^ood  eating  sorts  for  the  uae  of  cattle,  a  succedaneum  may  be 
had  for  the  human  species  in  years  of  scarcity. 

5298.  The  value  of  potatoes  as  a /allow  cropt  and  as  an  article  of  food  for  cattle  com- 
pared with  turnips  and  cal)bages  for  the  same  purposes,  Marshal  observes,  may  be  con- 
sidered thus :  — 

5298.  Potators  are  more  nutritions  ;  and,  In  the  opinion  of  those  who  have  used  them,  fatten  cattle 
much  quicker  than  either  turnips  or  cabbages.  Potatoes,  too,  being  secured  from  the  severities  of  winter, 
are  a  more  certain  article  of  fatting  than  turnips  or  cabbages ;  both  of  which  are  liable  to  perish  under 
an  alternation  of  fVost  and  thaw  ;  and  the  turnip,  more  particularly,  is  locked  up,  or  rendered  more  diffl. 
cult  to  be  come  at,  during  a  continuance  of  snow  or  ftost  Turnips  and  cabbages,  if  they  out- weather  the 
severities  of  winter,  occupy  the  soil  in  the  spring  when  it  should  be  prepared  for  the  succeeding  crop ; 
while  potatoes,  if  properly  laid  up,  are  a  food  which  may  be  continued  without  Inconveniency  until  tne 
cattle  be  finished,  or  the  grass  has  acquired  the  requisite  bite  for  finishing  them  In  the  field.  On  the  other 
hand,  potatoes  are  a  disagreeable  crop  to  cultivate :  the  planting  is  a  tedious  dirty  business ;  and  taking 
them  up  may  be  called  the  filthiest  work  of  husbandry,  especially  in  a  wet  autumn.  A  powerful  argu- 
ment for  the  extensive  culture  of  potatoes  as  food  for  live  stock  is,  that  in  seasons  of  scarcity  they  can  be 
adopted  as  human  food.  Here,  as  in  manv  other  points,  the  opinion  of  Marshal  and  other  Eijglish  agricul. 
turists  is  rather  at  variance  with  that  of  the  Northumberland  and  Berwickshire  cultivators.  In  Berwick, 
shire  and  Roxburghshire,  a  crop  of  potatoes  is  often  taken  before  turnips,  by  means  of  which  the  land  is 
restored  to  a  fertile  state. 

5300.  The  varieties  of  the  potato  are  innumerable :  they  differ  in  theii  leaves  and  bulk 
of  haulm ;  in  the  colour  of  the  skin  of  the  tubers ;  in  the  colour  of  the  interior  com- 
pared with  that  of  the  skin ;  in  the  time  of  ripening ;  in  being  farinaceous,  glutinous,  or 
watery ;  in  tasting  agreeably  or  disagreeably ;  in  cooking  readily  or  tediously ;  in  the 
length  of  the  subterraneous  stolones  to  which  the  tubers  are  attached ;  in  blossoming 
or  not  blossoming ;  ^nd,  finally,  in  the  soil  which  they  prefer. 

5301.  Tke  earliest  varieties  qf  the  potato  are  chiefly  cultivated  in  gardens,  and  therefore  we  shall  only 
notice  such  early  sorts  as  are  grown  m  the  fields.    These  are  — 

The  enlj  UdAcy,  Thsoaonoh,  Th*  early  ihav,  and  The  eaily  cAiampiaa. 

The  last  is  the  moat  generally  cultivated  round  London ;  it  is  very  prolific,  hardy,  and  mealy.  Early 
varieties,  with  local  names,  are  cultivated  near  most  large  towns,  especially  Manchester,  Liverpool,  Glaa. 
gow,  Edinburgh,  and  the  metropolis. 

590S,  Tke  late  field  varieties  In  moat  repute  are — 

The  red-noMd  Udnej.  Black  ikin,  vhlte  interior,  snd  Rood. 

Large  kIdiMqr.  Piumle,  *ery  meal;,  productive,  and  keeptvelL 

Bread  fhilt,  raked  In  1810,  fttm  ned,  and  astsemed  MM  of  Redaiipr ^  M       ^ --_ 

the   best  field  petatoai,  bataff  vhlte,  mealy,  veil  taatcd.  Tartan,  ^  r— r . 

and  prolific.  pot*to,  ncoliac,  mealT,  caocaditigU  i 

Lancaahlre  pink  eye.  Rood.  velL 

5303.  The  varieties  groum  exdustody  as  food  for  lite  stock  are — 
The  yam  or  Sorinam  potato ;  lane,  red  and  white  aktnned,      The  ok  noble ;  large,  ydlov  vidiout  and  viildn.  Toy  proUflc, 
and  the  interior  veined  vllh  red ;  flaToor  dinRraeable.  and         not  fit  to  cau 

not  such  at  to  admit  of  its  bcdnR  uaed  aa  hiunan  food.    It      The  late  champion;  large  and  nRriific,  vhlte ikinaed,  and  may 
suoceedi  best  on  heavy  landa.  be  nied  ai  hnman  find. 

590i.  New  varieties  qf  potatoes  are  procured  with  the  greatest  case.  The  following  directions  are  gi  ven 
in  a  uaeAil  work  on  this  plant :  —  Pluck  ofi^the  apples  when  the  stalk  has  ceased  to  vegetate  and  is  drving  up^ 
The  seed  being  then  ftilly  ripe,  break  the  apple  m  a  hair  sieve,  wash  the  pulp  clean  from  the  seeds,  and 
dry  them  in  the  sun :  then  sow  the  seed  in  beds  in  March,  and  take  the  potatoes  up  in  October.  They 
will  attain  the  size  of  nutmegs,  or  at  most  be  no  larger  than  walnuts.  Select  the  fairest  and  best,  and  keep 
them  secure  from  frost  by  thoroughly  drying,  and  intermixing,  and  covering  them  with  sifted  wood  or 
coaUashes.  Plant  them  in  April  following,  at  the  distance  of  fifteen  Inches  asunder;  and  when  the  plant 
is  two  Inches  high,  hill  them  with  fresh  earth.  This  may  be  done  several  times,  constantly  taking  care  to 
keep  them  clean  from  weeds.  Observe  when  the  stalks  decay ;  some  will  be  found  decaying  much  sooner 
than  others ;  these  are  the  early  kinds,  but  those  that  decav  last  are  the  sorts  which  come  late.  Take 
them  up  in  rotation  as  they  ripen,  and  let  the  produce  of  each  potato  be  kept  separate  till  the  next  year. 
Such  as  come  early  may  be  tried  as  soon  as  they  are  taken  up,  by  dressing  one  or  two :  should  they  be 
approved,  the  remainder  may  be  preserved ;  but  those  which  are  late  should  not  be  tried  befbre  January 
or  February,  for  it  will  be  found  that  the  Ute  kind  of  potatoes,  newly  raised,  are  very  soft,  and  cut  like 
soap,  until  they  have  lieen  hoarded  a  certain  time,  when  they  become  mealy.  Under  each  stalk  you  may 
expect  to  find  a  gallon  of  poUtoes ;  those  planted  the  third  year  may.  perhaps,  produce  two  sacks ;  and 
their  increase  afterwards  will  be  very  considerably  greater.  Tlius  It  takes  fUlI  three  years  to  form  an  ade- 
quate  Judgment  of  potatoes  raised  from  seed ;  and,  after  all,  if  one  in  ten  succeed  so  as  to  be  worth  pre. 
serving,  it  is  as  much  as  can  be  reasonably  expected.  In  general,  the  produce  of  the  seed  will  resemble 
the  parent  stock ;  but  red  varieties  will  give  both  white  and  red  ofl%pring,  and  among  the  oiliipring  of 
kidneys  will  be  found  round-shaped  tubers.  One  great  advantage  of  raising  varieties  from  seed  is  alleged 
to  be  the  invigoration  of  the  vegetative  principle. 

5505.  Some  qf  the  earlier  sorts  qf  potatoes  do  not  blossom,  and  consequently  do  not,  under  ordinary 
management,  produce  seeds.  To  procure  blossoms  and  seeds  from  these,  it  Is  necessary,  ftvm  time  to 
time,  during  tne  early  part  of  the  summer,  to  remove  the  earth  ftt)m  the  naU  of  the  plants,  and  pick  off 
the  tubers  or  potatoes  as  they  begin  to  form.  By  thus  preventing  the  strength  of  the  plant  from  being 
employed  in  forming  tubers  at  the  root,  it  will  flow  into  the  leaves  and  herba^  and  produce  blossoms  and 
applesL  Knight,  the  president  of  the  Horticultural  Society,  by  adopUog  this  pracUce,  succeeded  in  pro- 
curing seeds  from  some  sorts  of  potatoes  which  had  never  before  produced  blossoms ;  and  from  these 
seeds  he  raised  excellent  varieties,  some  hardy  and  less  early,  others  small  and  very  early.  He  farther 
impregnated  the  blossoms  produced  by  these  early  potatoes  with  other  sorts,  some  early  and  some  late  (in 
the  way  in  which  graaiers  cross  the  breeds  of  cattle  to  improve  the  offspring},  and  he  succeeded  in  producing 
varieties,  more  early  than  late  sorts,  and  more  hardy  and  prolific  than  any  early  potatoes  he  liad  seen. 


Red  B|iple,  mealy,  kcepi  the  kmRcat  of  any. 
Tartan,  or  parp:e  and  white  akinnad,  an  crteemed   Scoteb 
pouto,  pcoliac,  mealy,  caocadinRiy  vcU  taalcd,  and  kaapa 
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Thew  he  cultiyatod  In  his  fldd«,  deeminff  them  preferable  to  «II  other  torti  m  admitting  of  later  plant. 
Ing  and  earlier  removal ;  and  thia  practice  he  Juatly  conaidered  aa  highlj  ATOurable  to  the  succeeding  crop 
of  wheat 

53061  In  ehooHKg  a  sort  or  lorts  of  potatoes  ftom  the  numeroua  Tarletiet  which  are  to  be  found  erery 
wher^  perhaps  the  best  way  is.  for  the  selector  to  procure  samples  and  taste  them,  and  to  fix  on  what 
be»t  pleases  his  palate.  The  shaw  is  one  of  the  best  early  poutoes  for  general  field  culture;  and  the 
kidney  and  bread-ftuit  are  good  sorts  to  come  in  in  succession.  The  Lancashire  pink  is  also  an  exceUent 
potato ;  and  we  have  never  m  any  part  of  the  British  Isles  tasted  a  potato  equal  in  meallnen  and  flavour  to 
this  variety,  as  cultivated  round  Prescot,  near  Liverpool.  The  red  apple  and  tartan  are  of  undoubted  pre- 
ference  as  late  or  long  keeping  potatoes.  The  yam  is  decidedly  the  best  potato  for  stock,  and  will  produce 
tram  twelve  to  fifteen  tons  per  acre. 

5307.  The  soii  in  which  the  potato  thrives  best  is  a  light  loam,  neither  too  dry  nor  too 
moist,  but  if  rich,  it  is  so  much  the  better.  They  may,  however,  be  grown  well  on  many 
other  sorts  of  lands,  especially  those  of  the  mossy,  moory,  and  similar  kinds,  where  they 
are  free  from  stagnant  moisture,  and  have  had  their  parts  well  broken  down  by  culture, 
and  a  reasonable  portion  of  manure  added.  The  best-flaTOured  table  potatoes  are  almost 
always  produced  from  a  newly  broken  up  pasture  ground  not  manured  ;  or  from  any  new 
soil,  as  the  site  of  a  grubbed  up  copse  or  hedge,  or  the  site  of  old  buildings  or  roads. 
Repeated  on  the  same  soil  tliey  very  generally  lose  their  6avour.  Tlie  yam  produces  the 
largest  crops  on  a  loamy  and  rather  strong  soil,  though  it  will  grow  well  on  any  that  is 
deeply  ploughed  and  well  manured. 

&30B.  In  jnrrparing  the  $oUfor  poiaioest  it  is  of  much  importance  to  fVee  it  M  completely  as  possible  from 
root  weeds,  which  cannot  be  so  well  extirpated  afterwards,  as  in  the  culture  of  turnips,  and  some  other 
drilled  crops,  both  because  the  horseshoe  must  be  excluded  altogether  at  a  time  when  vegetation  is  still 
vigorous,  and  because  at  no  period  of  their  growth  is  it  safe  to  work  so  near  the  plants,  especially  after 
they  have  made  some  progress  in  growth.  It  is  the  earlier  time  of  planting,  and  of  finishing  the  after, 
culture,  that  renderspotatoes  a  very  indlflbrent  substitute  for  fallow,  and  iu  this  respect  in  no  degree  com. 
parable  to  turnips.  For  this  reason,  as  well  as  on  account  of  the  great  quantity  of  manure  required,  their 
small  value  at  a  distance  fVom  large  towns,  and  the  great  expense  of  transporting  so  bulky  a  commodity, 
the  culture  of  potatoes  is  by  no  moans  extensive  in  the  best  managed  districts,  unless  in  the  immediate 
vicinity  of  such  towns,  or  in  very  populous  manufacturing  counties,  potatoes  do  not  constitute  a  regular 
rotation  crop,  though  they  are  raised  almost  every  where  to  the  extent  required  for  the  consumption  of 
the  farmer  and  his  servants,  and.  in  some  rases,  for  occasionally  feeding  horses  and  cattle,  particularly  late 
In  spring  The  first  ploughing  Is  given  soon  after  harvest,  and  a  second,  and  commonly  a  third,  early  in 
spring ;  the  land  is  then  laid  up  mto  ridgelets,  fh>m  tweD^.seven  to  thirty  inches  broad,  as  for  tumipa, 
and  manured  in  the  same  manner. 

SdOQ.  Tike  best  manure  jvr  the  potato  appears  to  be  littery  fkrmyard  dung ;  and  the  best  mode  of  apply. 
Ing  it,  immediately  under  the  potato  sets.  Any  manure,  however,  may  be  applied,  and  no  plant  will  bear 
a  larger  dose  nf  it,  or  thrive  in  coarser  or  less  prepared  manure :  even  drv  straw,  rushes,  or  spray  of  trees, 
may  be  made  use  of  with  success.  It  Is  alleged,  however,  that  recent  horse  manure,  salt,  and  soapers^ 
ashes,  have  a  tendency  to  give  potatoes  a  rank  taste,  and  to  render  them  scabby. 

5310.  The  best  climate  for  the  potato  is  one  rather  moist  than  dry,  and  temperate  or 
cool,  rather  than  hot.  Hence  the  excellence  of  «the  Irish  potatoes,  which  grow  in  a  dry, 
loamy,  calcareous  soil,  and  moist  and  temperate  climate :  and  hence,  also,  the  inferiority 
of  the  potatoes  of  France,  Spain,  and  Italy,  and  even  Germany.  In  short,  the  potato 
is  grown  nowhere  in  the  world  to  the  same  degree  of  perfection  as  in  Ireland  and  Lanca- 
shire, and  not  even  in  the  south  of  England  so  well  as  in  Scotland,  and  the  north  and 
western  counties:  all  which  is,  in  our  opinion,  clearly  attributable  to  the  climate. 

5311.  The  season  for  planting  potatoes  in  the  fields,  depends  much  on  the  soil  and 
climate.  Where  these  are  very  dry,  as  they  always  ought  to  be  for  an  early  crop,  the  sets 
are  usually  put  in  the  ground  in  March  or  earlier ;  but  for  a  full  crop  of  potatoes,  April 
is  the  best  time  for  planting.  Potatoes,  indeed,  are  often  planted  in  the  end  of  May, 
and  sometimes  even  in  June ;  but  the  crops,  although  often  as  abimdant,  are  neither  so 
mellow  nor  mature  as  when  the  sets  are  planted  in  April,  or  in  the  first  eight  or  ten 
days  of  May.     For  seed,  however,  they  are  preferable. 

5312.  In  preparing  the  sets  of  potatoes^  some  cultivators  recommend  large  sets,  others 
small  potatoes  entire,  and  some  large  potatoes  entire.  Others,  on  the  ground  of  experi- 
ence,  are  equally  strenuous  in  support  of  small  cuttings,  sprouts,  shoots,  or  even  only  the 
eyes  or  buds.  With  all  these  diiferent  sorts  of  sets,  good  crops  are  stated  to  have  been 
raised,  though  tolerable-sized  cuttings  of  pretty  large  potatoes,  with  two  or  three  good  eyes 
or  buds  in  each,  are  probably  to  be  preferred. 

5SI3.  Independently  qfthe  increased  expense  qfthe  seedy  It  Is  never  a  good  practice  to  make  use  of  whole 
potatoes  as  sets.  The  best  cultivators  In  Ireland  and  Scotland  invailably  cut  the  largest  and  best  potatoes 
into  sets,  rejecting,  in  the  case  of  kidney  potatoes,  the  root  or  mealy  end  as  having  no  bud,  and  the  top  or 
watery  end  as  having  too  many.  No  objection  is  made  to  two  or  even  three  buds  on  each  set,  though  one 
is  considered  sufficient.  A  very  slight  exercise  of  common  sense  might  have  saved  the  advocates  for 
shoots,  scooped  out  eyes,  &c..  their  experimenta  and  arguments ;  it  being  evident,  as  Brown  has  observed, 
to  every  one  with  any  practical  knowledge  of  the  nature  of  vegetables,  that  the  strength  of  the  stem  at 
the  outset  depends  in  direct  proportion  upon  the  vigour  and  power  of  the  set  The  set,  therefore,  ought 
to  be  large,  rarely  smaller  than  the  fourth  part  of  the  potato ;  and  if  the  potato  is  of  small  sise,  one  half  of 
it  may  be  profitably  used :  at  all  events,  rather  err  in  giving  over.large  sets,  than  in  making  them  too 
small  i  because  by  the  first  error  no  great  loss  can  be  sustained ;  whereas,  by  the  other,  a  feeble  and  late 
crop  may  be  the  consequence.  It  Is  ascertained  beyond  doubt  in  Lancashire,  Cheshire,  and  other  counties 
In  the  north  and  west  of  England,  that  seta  taken  from  the  top  or  watery  enii  of  the  potato,  planted  at  the 
same  time  with  seta  taken  at  the  root  or  mealy  end,  will  ripen  their  tubers  a  fortnight  sooner.  It  Is  ascer. 
talned  also,  and  accounted  for  on  the  same  general  principle,  that  the  planta  raised  ft-om  unripe  tubers 
•".[wth  vigorous  and  more  early  than  such  as  are  raised  from  tubers  perfectiv  ripe.  (See  Gflrd.V/7g.vol.lL) 

6314.  Sets  should  always  he  cut  some  days  bejore  planting,  that  the  wounds  may  dry  up :  but  no  harm 
wiUrmilt  fttmi  performing  thU  operation  several  weeks  or  months  beforehand,  provided  the  sets  are  not 
exposed  too  much  to  the  drought  so  as  to  deprive  them  of  their  natural  moisture. 
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5315l  Tie  munUitff  t\f9et$  dependton  the  tlie  of  the  potatoes :  In  general,  where  the  leta  are  tuffidently 
larne,  Arom  aght  to  tencwt  will  be  required  for  an  acre:  more  than  ten  for  yams,  and  fewer  than  eight  cwt 
for  the  early  noniuch  and  ash-leaved. 

5316.   The  modes  of  planting  the  potato  are  various. 

5S17.  Where  spade  etUiurt  is  employed,  they  are  very  frequentlj  planted  on  beds  (provinclally  laxy.bcdi), 
of  four  or  fix  feet  wide,  with  a  trench  or  gutter  of  a  foot  or  eighteen  inches  in  width  between,  whicn 
supplies  soil  for  earthins  up  the  potatoes.  This  is  the  rudest  mode  of  planting  and  cultivating  potatoea, 
and  unworthy  of  being  imitated  either  on  a  fkrm  or  in  a  garden.  The  next  mode  is  planting  on  a  plain 
surface,  either  with  or  without  manure,  according  to  the  state  of  the  soil  Here  the  sets  are  placed  in 
rows,  with  a  disunce  of  flrom  eighteen  indies  to  two  feet  and  a  half  between  the  rows  according  to  the 
kind  of  pouto,  and  from  four  to  nine  inches  in  the  rows.  In  planting,  a  hole  for  each  set  is  made  by  a 
man  with  a  spade,  while  a  woman  or  boy  drops  the  set,  and  the  earth  is  replaced ;  or  the  potato  dibber  b 
used,  and  the  ground  afterwards  slightly  harrowed.  Another  mode  of  planting  on  a  plain  surface,  when 
the  soil  is  inclined  to  be  dry,  is  in  some  cases  practised,  which  is,  after  the  land  has  been  brought  into  a 
proper  condition  by  ploughing  over  twice  or  ofiener  and  well  harrowed,  to  spread  the  manure  regularly 
over  the  whole  surface,  the  seta  being  planted  in  every  third  fbrrow,  and  the  dung  with  the  fine  eartn 
turned  upon  them  by  the  next  fUrrow  of  the  plough.  In  this  way  the  manure  is  however  pbuaed  upon  the 
sets,  which  has  on  experiment  been  fblly  shown  to  be  injurious  to  the  produce.  Besides,  fh>m  the  whole, 
of  the  surface  of  the  ground  being  covered  with  dung,  a  considerably  larger  proportion  must  be  requisite 
than  when  deposited  only  in  the  drills,  and  of  course  the  crop  cannot  be  cultivated  to  advantage  In 
that  respect 

53I&  In  planting  the  potato  on  sward  land,  after  it  has  been  prepared  by  the  use  of  a  plough  that  Juat 
pares  off  the  surflu»  and  deposits  it  in  the  fUrrow,  it  is  advised  by  Somerville  to  place  the  sets  upon  the 
inverted  sod,  and  cover  them  with  the  loose  mould  fh>m  below  by  means  of  a  common  plough :  or  the 
trench  plough  may  be  used  with  perhaps  more  advantage ;  but  a  better  method  is  that  of  paring  and 
burning.  In  some  cases  the  practice  is,  however,  to  turn  down  the  turf  with  or  without  manuxe,  and 
then  to  put  in  the  sets  by  a  dibble ;  though  the  former  is  nrobably  the  better  practice,  as  the  turfy  mate- 
rial  on  which  the  sets  are  put  soon  begins  to  decav,  and  the  purpose  of  a  manure  is  in  some  measure 
answered  by  it.  It  is  a  plan  that  may  be  adopted  with  advantage  where  manure  is  scarce,  as  in  bringing 
waste  and  other  coarse  grass  lands  into  the  state  of  preparation  for  grain  crops. 

5319.  A  mode  cfpkmting  potatoes  and  at  the  same  time  trenching  the  land,  is  practised  in  Lancashire, 
and  in  some  districts  in  the  north-east  of  Scotland.  The  farmer  having  carried  the  dung,  and  laid  it  on 
the  Oeld  in  heaps,  at  proper  distances,  the  operation  is  performed  by  the  manufkcturers  and  people  who 
rent  the  field,  and  in  the  following  manner :  —  Across  the  end  of  the  ridge  a  trench  is  formeo,  about 
three  feet  wioe,  and  Arom  ten  to  fourteen  inches  deep,  according  to  the  depth  and  quality  of  the  subsoU. 
That  being  done,  a  second  trench  of  the  same  breadtn  is  nurked  ofT,  and  the  surface-soil,  to  the  depth  of 
six  or  eight  inches,  is  thrown  into  the  bottom  of  the  former  trench,  over  which  a  sufficient  quantity  of 
dung  being  laid,  the  potatoes  are  planted  at  the  distance  of  eight  or  ten  inches  flrom  each  other,  and  then 
as  much  earth  is  taken  flrom  the  bottom  of  the  second  trench  as  is  necessary  for  covering  the  potato  sets, 
and  making  up  the  first  trench  to  its  former  level  Thus  the  field  being  completely  trenched,  well 
manured,  and  kept  thoroughly  clean  by  repeated  band-hoeings,  roust  not  only  produce  an  abundant 
crop  of  potatoes,  but  must  also  be  in  high  condition  for  receiving  whatever  kind  of  seed  may  be  after, 
wards  sown. 

5390.  The  mode  nf  planting  potatoes  practised  by  the  best  fkrmers  of  the  northern  districts,  is  In 
drills  formed  by  the  plough  in  the  same  manner  as  In  preparing  the  land  for  turnips.  The  soil  is  laid  up 
into  ridgelets  from  twenty.seven  to  thirty  inches  broad,  the  manure  is  distributed  between  them,  and 
on  this  manure  the  sets  are  placed  fh»n  four  to  eight  inches  asunder :  they  are  then  covered  by  revAiiog 
the  ridgelets. 

5S81.  The  planting  qfearfy  potatoes  Is  carried  to  a  very  high  degree  of  perfection  In  Lancashire:  It  la 
stated  in  The  Lancashire  Agricultural  Report,  in  respect  to  the  raising  of  seed  potatoes,  that  upon  the 
same  ground  flrom  which  a  crop  has  already  been  taken,  the  early  seed.potatoes  are  in  some  places  after, 
wards  planted;  which,  after  being  got  up  about  November,  are  immediately  cut  up  Into  sets,  and  pre. 
served  in  oat  husks  or  saw.dust,  where  they  remain  till  March,  when  they  are  planted,  after  having  had  one 
sprout  taken  off,  which  is  also  planted.  The  sprouts  are  of  a  length  suflScient  to  appear  above  ground  in  the 
space  of  a  week.  But  the  most  approved  method  Is,  to  cut  the  sets,  and  put  them  on  a  room.floor,  where  a 
strong  current  of  air  can  be  introduced  at  pleasure,  the  sets  laid  thinner,  as  about  two  layers  in  depth, 
and  covered  with  the  like  materials  (chafTor  saw-dust)  about  two  inches  thick :  this  screens  them  man 
the  winter  frosts,  and  keeps  them  moderately  warm,  causing  them  to  vegetate ;  but  at  the  same  time 
admits  air  to  strengthen  them,  and  harden  their  shoots,  which  the  cultivators  Improve  by  opening  the 
doors  and  windows  on  every  opportunity  aflfbrded  by  mild  soft  weather.  They  flrequently  examine  them ; 
and  when  the  shooU  are  sprung  an  inch  and  a  half,  or  two  inches,  they  carefully  remove  one  half  of  their 
covering,  with  a  wooden  rake,  or  with  the  hands,  taking  care  not  to  disturb  or  break  the  shoots.  Light 
Is  requisite,  as  well  as  air,  to  strengthen  and  establish  the  shoots ;  on  which  account  a  green-house  has  the 
advantage  of  a  room,  but  a  room  answers  very  well  with  a  good  window  or  two  in  it,  and  if  to  the  sun  still 
better.  In  this  manner  they  suffer  them  to  remain  till  the  planting  season,  giving  them  all  the  air  possible 
by  the  doors  and  windows,  when  it  can  be  done  with  safety  fhim  frost :  by  this  method  the  shoots  at  the 
top  become  green,  leaves  are  sprung,  and  are  moderately  hardy.  They  then  plant  than  in  rows.  In  the 
usual  method,  with  a  setting-stick;  and  carefully  fill  up  the  cavities  made  by  the  setting.stick ;  by  this 
method  they  are  enabled  to  bear  a  little  ftost  without  Injury.  The  earliest  potato  is  the  superfine  vdilte 
kidney ;  fVom  this  sort,  upon  the  same  ground,  have  been  raised  four  crops,  having  sets  fVom  the  repo. 
sltory  ready  to  put  in  as  soon  as  the  others  were  taken  up }  and  a  fifth  crop  is  sometimes  raised  fWmi  the 
same  lands,  the  same  year,  of  transplanted  winter  lettuce  The  first  crop  had  the  advantage  of  a  covering 
in  frosty  nights.  It  is  remarked  that  this  usef\il  information  was  communicated  by  J.  Blundell  Omuklrk, 
and  has  hitherto  been  knoWn  only  among  a  Tery  few  farmers 

532S.  In  the  western  ^rts  qf  Lancashire  the  early  potato  is  cultivated  In  the  fields  In  warm  situations, 
and  brought  to  market  in  the  end  of  May  and  during  June  The  chief  sorts  there  grown  for  this  purpose 
are,  the  lady's  finger,  or  early  RufTord  kidney,  and  the  early  round  potato.  The  cultivators,  aware  that 
the  buds  from  the  root  and  top  end  of  the  tuber  germinate  at  dlilbrent  periods,  assort  their  sets  in  the 


fcdlowing  manner:  —The  sets  near  the  top  end  Uig.  747.  a)  are  fbund  to  come  to  maturity  a  fortnight 
mA  t  M^  earlier  than  those  at  the  root  end  id) ;  and  these,  therefore,  form  two  classes  of  seta 


for  an  earlier  and  a  later  cropi  Tlie  sets  flrom  the  middle  (6,  c.)  are  put  together 
for  an  intermediate  crop.  The  sets  are  planted  in  the  month  of  March  or  bcginuinf 
of  April,  in  drills  of  twenty.four  drills  in  twenty  yards,  in  the  following  manner : — 
After  the  drills  are  formed  (flg.  74&  a),  loose  earth  is  brushed  with  a  spade  or 
harrowed  down,  to  the  depth  of  six  inches,  in  the  interval  between  them  {b) ; 
dung  is  then  placed  over  this  loose  earth,  to  the  depth  of  four  or  five  inches  (e) ; 
the  potato  sets  of  the  earliest  degree  (y^.  747.  o)  are  then  laid  on  the  manure, 
at  four  or  five  inches  apart,  for  the  early  crop :  and  seU  of  the  second  degree 
{Jig.  747.  &),  at  Arom  six  to  eight  inches  apart,  for  later  crops ;  and  so  on.  The 
seta  for  the  early  crop  are  then  covered  with  a  spade,  to  the  depth  of  two  inches, 
and  subsequentlv  covered,  at  two  or  three  diflbrcnt  times,  to  the  depth  of  about 
five  inches.     The  second  and  third  crops  are  usually  covered  with  the  plough. 


Book  VI.  THE  POTATO.  849 


Some  UytiM  potoloM  totenddl  for  ptaati  earty  to  the  jeur,  belbre  they  are  wanted  to  be  cut,  looce  and 

•epan^  in  ftzaw,  or  on  warm  boarded  floors ;  and  othen  put 
748  them  on  flakes  or  fhunca,  in  warm  situations  near  the  Are,  for 

the  same  purpose,  In  order  that  tbej  may  sprout;  and  when  so 
sprouted  to  the  length  of  half  an  inch  or  an  Inch,  tlicy  arethen 
osreruily  cut  as  described,  assorted,  and  planted.  (OorrfL  Jlsy. 
VOL  L  p.  407.) 

In  dke  ttortk  <^  Lancask&e  the  potatoes  are  removed 


ftom  their  winter  quarters  In  the  last  week  of  Januanr, 
spread  out  on  a  floor  or  placed  on  shelves  in  a  room  wnere  a 
Are  is  kept,  or  in  an  upper  room  of  a  warm  house    On  the  8d 


InDenbigi 


of  February  they  are  covered  with  a  Uanhet  or  woollen  doth  for 
about  four  weeks,  which  is  then  taken  off  in  order  to  harden  the 
sprouta  Towards  the  latter  end  of  March  the  sprouts  will  be 
found  about  two  inches  long,  and,  if  they  are  carclidly  set,  the 
potatoes  will  be  ready  in  seven  or  eight  weeks  aAerwards.  Sisme 
bring  the  sets  forward  by  spreading  them  out  and  slightly  cover- 
ing  them  with  li^t  mouki  under  the  stage  or  on  the  shelves  of 
a  greenhouse,  or  in  a  cucumber  frame,  or  in  a  loft  over  a  stable 
or  cow-house.  (Qard.  Mag.  voL  IL  &  48.) 

'kMkire  the  curly  poUtoes  cultivated  are  the  Fozlev,  the  Ntison,  and  the  Buffbrd  kidncr. 

Potatoes  intended  for  sets  the  following  year  are  taken  up  before  they  are  ripe,  Jtut  when  the  outer  skin 
peels  off,  and  before  the  sUlk  or  stem  begins  to  wither ;  they  are  then  laid  upon  a  gravel  walk,  or  any  dry 
surface  ftiUy  exposed  to  the  sun  :  they  remain  in  that  situation  for  a  month  or  six  weeks,  when  they 
become  quite  green  and  soft,  as  if  roamed,  and  often  much  shriveOed ;  thev  are  then  put  away  In  a  cellar 
or  pit,  where  they  will  remain  dry,  and  neither  invaded  by  Arost  nor  mucn  heat  In  Febniary  they  are 
examined,  and  every  eye  being  then  generally  found  ftill  of  hmg  sprouts,  they  are  fit  to  be  phmted.  The 
tubers  mn  therefore  cul^  seldom  into  more  than  two  sets,  vis.  the  eye  or  top  part,  which  is  planted  by  itself, 
and  found  to  come  a  fortnight  earlier ;  and  the  root  or  bottom  part,  which  succeed  them.  {Gard,  Mmg, 
▼oLIL|il7SL) 

5395.  In  gardem  te  the  itmik  qf  England  potatoes  are  planted  In  a  warm  border  ftom  the  first  week 
of  October,  till  the  latter  end  of  November.  They  are  pbused  nine  or  ten  Inches  under  the  surfoce,  and 
well  covered  with  dung.  About  the  latter  end  of  March  they  begin  to  appear  above  the  surftoe,  when 
the  ground  Is  deeirfy  hacked  with  a  mattock,  and  made  very  loose  about  the  pbuits ;  then  in  a  fortnight 
or  three. weeks  move  the  surface  again,  but  the  plants  need  not  be  earthed  up  unless  they  are  very  much 
exposed  to  the  wind,  when  a  Iktle  may  be  drawn  about  them  to  keep  them  steady.  Bv  ttils  method  fine 
ash-leaved  kidney  potatoes  may  be  gathered  by  the  18th  or  15th  of  May,  even  In  situations  not  very 
favourable  for  early  crops,  and  nearly  three  wcdcs  earlier  than  they  can  be  gathered  ftmn  $et$  planted  in 
the  same  situation  in  the  latter  end  of  February ;  and  If  ordinary  care  is  taken  In  planting,  no  danger 
need  be  apprehended  from  the  frost  {OartL  Mag.  voL  vi.  p.  50.)  Every  former  knows  that,  aaoong  the 
corn  raiaed  after  a  crop  of  potatoes,  potsto  plants  will  be  found  which  can  only  have  sprung  frmn  tubers 
preserved  there  all  the  winter.  In  consequence  of  having  been  buried  by  the  plough  deeper  than  the  frost 
could  reach.  It  is  evident,  therefore^  that  this  garden  mode  of  raising  a  crop  of  early  potatoes  might  be 
adopted  in  the  fleU,  more  especially  where  the  soil  was  dry ;  but  the  success  would  depend  entirely  on  the 
deep  pronging  or  grubbing  of  the  soil  between  the  rows  early  in  spring.  This  might  tie  done  to  the  same 
dMree  of  perfection  as  in  the  garden  by  the  excellent  Implements  of  WUkie  or  Ktrkwood.    (985fi.  and 

53S&  In  Comwatt  early  potatoes  are  pUnted  in  October,  spring  up  a  few  wedca  afterwards,  are  ready 
before  the  autumnal  frost  stops  their  growth,  and  the  soil  being  covered  with  Utter  to  exclude  the  ftos^ 
they  are  begun  to  be  used  about  the  end  of  December,  and  contiaue  in  use  till  May,  when  they  are  sue 
oeeded  by  the  spring  nlanted  crops.  Of  late  years  Covent  Garden  market  has  received  supplies  of  eai^ 
potatoes  from  Cornwall,  treated  in  the  above  manner.  {Gard.  Mag.  vols.  IL  v.  vL)  Early  potatoes,  when 
they  first  come  through  the  ground,  are  liable  to  be  injured  by  q>ring  frosts ;  but  there  Is  an  easy  and 
efftctual  remedy  to  every  cultivator  who  will  take  the  trouble— and  that  is  to  water  them,  so  as  to  thaw 
off  the  frost  before  sunrLM.  In  Ayrshire,  where  even  tato  potatoes  are  liable  to  this  iiUury,  acres  are 
sometimes  so  watered  on  a  sinele  form;  all  the  hands  being  called  to  business  by  the  break  of  day,  and 
the  water  being  nrinkled  on  the  young  sprouts,  from  vessels  of  any  sort,  by  means  of  a  bandftd  of  straw. 
A  garden-pot  and  rose  would  of  course  answer  better. 

5.SS7.  Tke  t^ter  culture  of  potatoes  cooButs  in  harrowing,  hoeing,  weeding^  and 
earthing  up. 

59a&  Mlpoiatoet  rtmiire  to  be  earthed  sip,  that  is,  to  have  at  least  one  Inch  In  depth  of  earth  heaped  on 
their  roots,  and  extending  six  or  eight  inches  round  their  stem.  The  reason  of  this  Is,  that  the  tubers  do 
not,  properly  speaking-  grow  under  the  soil,  but  rather  om,  or  Just  purtially  bedded  in,  iU  surfocft  A 
coating  of  earth,  therefore.  Is  found,  by  preserving  a  congenial  moisture,  greatly  to  promote  their  growth 


and  magnitude,  as  well  as  to  improve  their  quality,  by  preventing  the  potatoes  from  becoming  green  on 
the  side  next  the  light  The  earth  may  be  thrown  up  from  the  trenches  between  the  beds  by  the  spade; 
or,  where  the  potatoes  are  planted  in  rows,  the  operation  mav  be  performed  with  a  saoall  plough,  drawn 
by  one  horse,  or  by  the  hoe  In  Scotland,  where  the  potato  Is  extensively  cultivated  by  the  fiumer,  as 
food  for  cattle  as  well  as  man,  the  plough  is  universally  used.  In  Irdand,  where  the  bed,  or  taay-bed, 
manner  is  adopted,  the  earth  is  thrown  up  from  the  Intervening  trenches.    The  hoe  is  generally  used  by 


market-ttrdeoera ' 

59S9.  The  e^fter-euUmre,  where  poiatoet  are  jdanted  in  ridgelets,  a$  above  de$eribed  (53ia),  commences 
when  the  planta  be|[hi  to  rise  above  the  surnca    They  are  then  harrowed  across,  and  afterwards  the 


hoTM-hoe,  or  small  hoeing  plough,  and  the  hand-hoe  are  repeatedly  employed  in  the  intervals,  and  be- 
tween  the  planta,  as  tong  as  the  progress  of  the  crop  will  permit,  or  the  state  of  the  soil  may  require.  The 
earth  Is  then  gathered  once,  or  oftener,  from  the  mkldle  of  the  intervals  towards  the  roota  of  the  plants, 
after  which  anv  weeds  that  may  be  left  must  be  drawn  out  by  hand ;  for  when  the  radicles  have  extended 
for  In  search  of  food,  and  the  young  roota  begin  to  form,  neither  the  horse  nor  hand.hoe  can  be  admitted 
without  injury. 

58S0.  The  ttfter-etfUure  adof^icA  in  some  parte  of  Devonshire  Is  somewhat  singular,  and  deserves  to  be 
noticed.  The  seta  are  there  generally  cut  with  three  eyes,  and  deposited  at  the  depth  of  three  inches 
with  the  spade  or  dibber :  when  the  first  shoot  is  three  inches  high,  prepare  a  harrow  with  thorns  inter, 
woven  between  the  tines,  and  harrow  the  ground  over  till  aU  the  weeds  are  destroyed,  and  not  a  shoot  of 
the  potatoes  left.  It  may  seem  strange  that  such  an  i^iparent  destruction  of  a  crop  should  cause  an 
Increase;  but  it  may  be  affirmed  as  an  Incontestable  foct,  that  by  this  means  the  produce  becomes  more 
abundant  The  reason  appears  to  be  this :  although  three  eyes  are  left  to  a  piece  of  potato^  one  alwaya 
vegetates  before  the  othen,  and  the  first  shoot  Is  always  single ;  that  being  broken  off,  there  is  for  the 
present  a  oesaatlon  of  vegetation.  The  other  eyes  then  begin  to  vegetate,  and  there  appear  fresh  shoota 
from  the  broken  eye;  so  that  the  vegetaUon  is  trebled,  the  earth  made  loose,  and  the  tateral  shoota  more 
freely  expanded.  If  these  hlnta  are  observed,  the  produce  of  potatoes,  it  is  said,  wUl  exceed  a  fifth  of  the 
crop  obtained  by  the  usual  mode  of  cultivation. 
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PRACTICE  OF  AGRICULTURE. 


Part  III. 


5331.  Tie  cuUure  <^  potatoes  m  the  dittriet  qf  KhOifre  Is  tbtu  given  by  an  Intelligent  writer  in  the 
Tnnaactioni  of  the  Highland  Societ  j. 

5332.  The  land  is  tenereMy  ploughed  as  early  In  spring  as  possible^  and  that  at  least  twice.  In  cases 
where  the  two  ploughings  do  not  sufficiently  pulverise  the  ground,  it  reorivei  a  third,  and  after  every 
ploughing  is  well  harrowed.  The  greatest  attention  ought  always  to  be  given  to  these  preparatory 
operations. 

5SS3.  Tike  ground  beit^  now  prepared,  and  the  season  for  planting  arrived,  drills  are  made  fbr  receiving 
the  seed  with  the  common  plough ;  these  are  drawn  about  two  feet  asunder,  and  three  inches  in  depth. 
The  first  seven  of  them  are  all  arawn  ft-om  one  end  of  the  field,  the  plough  returning  out  of  work  from  the 
oUier  end.  in  order  to  affbrd  time  and  room  for  the  (^)eration  of  putting  in  the  seed,  and  also  the  dung, 
where  thu  last  operation  is  rendered  necessary.  By  the  time  the  ploughman  has  drawn  three  of  these 
shallow  drills  or  Airrows,  the  persons  in  charge  of  the  seed  begin  to  plant  the  first  of  them,  laying  each 
plant  at  a  disunoe  of  flrom  nine  to  ten  inches ;  these  arc  followed  by  others  who  put  the  dung  on  the  top 
of  It,  in  the  case  already  mentioned,  where  the  manure  is  to  t>e  put  into  the  driU.  The  ploughman,  having 
completed  seven  of  these  drills,  may  now  proceed  to  return,  by  plouithing  to  the  depth  of  seven  inches 
between  the  first  and  second  drills,  so  as  to  cover  the  seed  in  the  first  He  then  opens  another  of  the 
shallow  drills  of  three  inches,  at  the  distance  of  two  feet,  as  before  mentioned,  flrom  the  last  which  be  had 
made,  being  the  seventh ;  and  returning  back,  he  makes  another  of  the  seven  Inch  deep  fUrrows  between 
the  second  and  third  rows  of  seed,  which  covers  the  second :  returning,  he  opens  another  seed-drlU ;  and 
back  again  a  den>  one,  between  the  third  and  fourth  rows  of  seed,  which  covers  the  third  row ;  and  lo  on 
from  each  end  of  the  field.    In  this  manner  the  drilling  and  planting  will  proceed,  without  any  intemip. 


sooner. 

5334k  In  this  state  thejield  is  allowed  to  remain  from  a  fortnight  to  three  weeks,  when  it  is  crass  harrowed 
to  a  perfect  level.  Afterwards,  as  soon  as  the  drills  can  be  (Ustinguished  by  the  potatoes  shooting  above 
the  ground,  the  plough  is  again  applied,  and  the  drills  are  formed  as  before ;  but  In  d<ring  so,  the  plough  is 
taken  as  close  as  possible  to  the  plant  upon  both  sides ;  on  one  side  the  plough  is  lightly  put  in,  but  on  the 
other  it  Is  inserted  as  deep  as  possible,  throwing  the  soli  over  on  its  neighbouring  row  of  seed,  filling  up 
the  vacuum  which  the  niough  bad  previously  left  at  it,  and  forming  at  the  same  time  a  ridge,  as  it  was 
originally,  on  the  top  of  the  plant  What  is  thus  ploughed  in  the  forenoon  Is  cross  harrowed  com. 
pletely  level  during  the  same  afternoon.  The  great  advantage  which  I  apprehend  to  be  derived  from  this 
process  is  the  loosening  of  the  soil,  destroying  the  weeds,  and  the  saving  of  hand.hoemg.  I  am  aatisfled, 
from  my  own  particular  experience  and  observation,  that  this  mode  of  treating  the  young  growth  of 
the  potato  is  fiir  preferable  to  any  other  I  have  seen  practised,  either  here  or  elsewhere,  however  forbid, 
ding  the  rough  usage  thus  given  to  the  young  plant  may  appear  to  one  inexperienced  in  this  particular 
mode  of  cultivating  it 

5335.  As  soon  as  the  weeds  begin  to  ofqtear,  the  plouch  Is  again  Introduced,  which,  in  the  idlum  at 
this  country.  Is  called  *'  taking  from  the  potatoes,*'  which  is  done  by  running  pretty  close  to  the  plant  on 
both  sides,  so  that  a  slight  ridge  is  thrown  up  between  the  line  of  plants ;  and  in  this  situation  they  remain 
for  eight  days,  when  the  pUnt  Is  **  put  to  *'  by  again  applying  the  plough  between  the  rows,  and  separating 
the  earth  composing  the  middle  ridae  above  mentioned,  towards  the  plant  on  each  side,  but  without  cover, 
ing  it  After  this,  the  process  of  *^  putting  to'*  of  earth  Is  continued  as  the  plant  grows,  and  takes  plaoe 
atleast  twic&  until  the  stems  are  so  high  that  a  single  horse  going  among  them  may  seriously  injure 
them.    The  **  putting  to"  will  now  be  understood  as  a  deeper  Insertion  of  the  plough  in  f        "         * 


1  the  middle  of 


the  drill.    The  whole  of  the  hdiour  of  ploughing,  drilling,  "  taking  from,'*  and  "putting  to  "  the 
as  above  described,  is  performed  with  the  common  plough.**    {HighL  Soe.  Trans,  vol.  vilL  p.  6S.) 

53S6L  TJteJield  culture  qf  the  potato  in  ArmUskire  is  thus  gwen  by  an  experienced  cultivator  in  the 
OardeneTs  Magaxine.  The  manure  is  sometimes  applied  to  the  field  during  winter  and  ploughed  in,  or 
It  is  by  the  better  economists  reserved  till  the  field  is  drilled  for  planthag.  Wlien  the  first  plan  is  adopted, 
another  ploughing  is  given  across  the  field,  which  is  then  planted,  the  p^ugh  going  one  bout  along  the  for. 
row  of  which  the  set  is  phu^ed,  and  then  covered  by  the  return  of  the  plough.  The  best  way  is  to  prepare 
the  field  in  the  same  way  as  for  turnips,  and  place  the  dung  in  the  drill,  and  the  set  on  it  {Ag  749.  a),  and 
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forming  others  (5) :  a  fortnight  or  so  afterwards,  the 
whole  field  Is  harrowed  across  (c).  As  soon  as  the 
plants  have  so  tax  sprouted  as  that  the  drill  can  safely 
be  traced  from  end  to  end  (tf),  then  the  whole  field  is 
drilled  again,  as  at  first,  with  a  very  strong  forrow  («), 
and  then  the  harrovrs  are  set  immediately  to  work  after 
the  plough  has  finished  drilling,  and  the  field  is  levelled 
again  (/).  Any  one  that  is  unacquainted  with  th« 
system  would  suppose  the  crop  ruined,  but  it  is  fkr 
otherwise.    The  after.4»lture  is  no  way  diiflacnt  from 


the  common  practice  of  paring  away 'the  earth,  drill 
harromng,  and  earthing  up,  as  In  other  ooantries.  It 
is  advisable  only  to  pare  or  earth,  m  the  case  may  be. 


one  side  of  the  drill  at  each  turn;  as,  by  this  means, 
the  operations  are  sooner  performed  at  the  time,  the 
earth  can  be  more  flrequently  stirred,  and  at  the  same 
expense.  The  charm  of  this  system  consists  in  the 
additional  drilling  up  and  harrowing  down ;  by  this 
harrowing,  all  the  larger  clods  are  thrown  to  the  for. 
row,  where  they  are  foUy  pulverised  by  the  drill 
harrow  and  after  culture,  and  all  the  weeds  are  so 
eflbctually  drawn  from  between  the  plants  that  there 
is  no  use  of  hand^hoeing.  The  expense  may  be  caL 
culated  at  less  than  a  third  of  haniLhoeing,  from  the 
efltect  and  expedition :  of  course,  dry  weather  Is  the 
time  for  the  second  drilling  and  apss  harrowing  to  be 
performed.  {Qard,  Mag.  vol.  ii  pi  316b) 
5337.  Pinddrng^the  whole  <^  the  potato  blossoms  is  a  part  of  after.culture  not  unworthy  the  attentioo 
of  the  former.  This  may  at  first  sight  appear  too  minute  a  matter  to  enter  Into  the  economy  of  form 
management    But  when  It  is  considered  that  r*  •  •    --^ ...--.  ^_ 


1  the  seed  is  the  essential  part  of  every  plant,  and  that  to 

which  the  ultimate  eflbrts  of  nature  are  always  directed,  it  will  be  allowed  that  an  important  part  of  the 
nourishment  of  everv  veoetable  must  be  devoted  to  this  purpose.  In  the  case  of  the  potato^  every  person 
knows  that  the  weight  dr  the  potato-apfdcs,  grown  by  a  single  plant,  is  very  considerablcL  Now  we  have 
seen  (5304.)  that  apples  may  be  produced  Instead  of  tubers  in  early  potatoes ;  whence  it  may  Justly  be  in. 
ferred,  that  more  tubers  may  be  produced  In  late  ones  by  preventing  the  growth  of  the  apples.  Such  was 
the  reasoning  of  Knight ;  and,  by  repeatedly  making  tlie  experiment,  he  came  to  this  condvalon,  that  In 
ordinary  cases  of  field  culture,  by  pinching  off  the  bloHoros  of  hite  crops  of  potatoes,  more  than  one  Ion 


Book  VI.  TH£  POTATO.  851 

per  acre  of  additional  tuben  will  be  praducad.  The  exnariiMnta  are  related  in  the  Meand  Tolumeof 
Tke  BorHe^KTol  Tnuuaetkuu^  and  the  pnctioe  b  tiiniUr  to  one  common  amongthe  growett  of  bulbous 
rooU  in  Holland,  at  alluded  to  by  Dr.  Darwin,  who  alio  reoommeodt  its  application  to  the  potata  A 
woaaan  or  boy  will  crop  the  blomoma  from  an  acre  of  potatoes  in  a  da]f,  or  eren  in  lea  time,  when  the 
crop  la  not  excetiively  luxuriant 

53S8.  The  taking  of  the  crop  qf  potatoes  on  a  small  scale  is  generally  performed  with 
the  spade  or  three-pronged  fork ;  but  under  judicious  farm  management,  and  the  row 
culture^  by  the  common  plough. 

5339.  Tke  comUer  i$  removed  and  the  plough  goes  ftrst  along  one  side  of  all  the  ridgelets  of  a  ridge,  or 
any  conrenient  breadth,  and  then,  when  the  potatoes  so  brought  to  view  are  eathered  bY  women  placed  at 
proper  distances,  it  returns  and  goes  along  the  other  side.  When  the  land  Is  somewhat  moist,  or  of  a 
ieniMsious  quality,  the  ftirrow-sUce  does  not  ipve  out  the  roots  ftcely,  and  a  harrow  which  foUows  the 
1  is  commonly  employed  to  break  it  and  separate  them  flrom  the  mould.    Various  contrivances  hare 


plough 
iMenrc 


resorted  to  for  this  purpose.  A  circular  harrow  or  break,  of  very  recent  invention,  to  be  attached  to 
lou^,  has  been  found  to  answer  the  purpose  well,  and  to  eflfect  a  considerable  savlnc  of  labour.  A 
ine  for  taking  up  and  collecting  potatoes  is  said  to  have  been  invented  by  Mr.  Michael  Barry  of 


Swords  near  Dublin ;  but  though  we  have  written  to  that  gentleman,  we  have  been  unable  to  procure  a 
description  or  drawing  of  his  invention. 

6340.  A  mode  vf  iaimg  part  of  a  crop  suited  to  cottagers  and  others,  especially  in  years  of  scarcity, 
deserves  to  be  mentioned.  Having  ascertained  that  some  of  the  tubers  have  attained  an  eatable  slse,  go 
along  the  rows  and  loosen  the  earth  about  each  plant  with  a  blunt  stick,  taklns  two  or  three  of  the  largMt 
tubers  from  each  and  returning  the  earth  carefully.  By  keening  the  edge  of  the  Uunt  spatula  or  spade 
perpendicular  to  the  main  stem  of  the  plant,  the  flat  side  will  be  parallel  to  the  radiating  roots,  by  which 
means  they  will  be  oomparativelv  little  iqiured.  By  this  means  both  an  earlv  supply,  and  the  advantage 
of  two  crops,  may  be  obtained ;  for  the  tubers  which  remain  will  increase  in  sue,  having  now  the  nourish*, 
ment  destined  to  complete  the  growth  of  those  removed. 

5941.  Pottttoee  intended  for  $eed  should  be  taken  up  a  fortnight  or  three  weeks  before  being  ftiUy  ripe, 
Ibr  reasons  that  have  been  given  in  treating  of  early  potatoes,  and  will  be  recurred  to  in  treating  of  the 
diseases  of  this  plant  The  ill  shaped,  small,  bruised,  or  diseased  tubers  should  be  Uid  aside,  and  the 
lUrest  and  best  dried  in  the  sun,  spread  on  a  cellar  or  loft  floor,  and  covered  with  ashes,  or  chaff  of  suf- 
flcient  thickness  to  keep  out  the  fttjst  In  this  state  they  may  remain  till  wanted  for  cutting.  Some 
persons  in  Ireland  plant  potatoes  flrom  which  they  Intend  to  procure  sets  extremely  late,  namely,  the  first 
week  in  July.  The  produce  consequently  never  attains  the  same  degree  of  sise  or  ripeness  as  that  of  an 
eariler  planted  crop. 

5342.  Potatoes  are  stored  and  preserved  in  houses,  cellars,  pits,  pies,  and  camps.  What- 
ever mode  is  adopted,  it  is  essential  that  the  tubers  be  perfectly  dry,  otherwise  they  are 
certain  of  rotting,  and  a  few  rotten  potatoes  will  contaminate  a  whole  mass.      ' 

5S4&  The  moti  ejfkctoal  mode,  and  that  which  Is  generally  adopted,  consists  in  putting  than  into  close 
houses,  and  covering  them  well  up  with  dry  straw.  In  some  parts  of  Scotland  It  Is  a  common  practice  to 
dig  pits  in  the  potato-field,  when  the  soil  is  dry  and  lights  and,  putting  in  potatoes  to  the  depth  of  three  or 
four  ftet,  to  lay  a  little  dry  straw  over  them,  and  then  cover  them  up  with  earth,  so  deep  that  no  ftosu  can 
aftct  them.  Another  method,  which  is  practised  in  England  as  well  m  Scotland,  is  to  put  them  together 
In  heaps,  and  cover  them  up  with  straw,  in  the  manner  of  preserving  turnips,  with  this  addition,  that  the 
heaps  are  afterwards  well  covered  with  earth,  and  so  closely  packed  together  as  to  exclude  ftosL  The 
flurmers  in  Lancashire  in  the  course  of  taking  them  up  sort  and  separate  their  potatoes  according  to  their 
sises,  and  are  particularly  careAil  to  throw  aude  all  those  that  are  spoiled  before  raising,  or  that  are  cut  In 
the  taking  up.  This  is  a  very  necessary  and  proper  precaution  (although  by  no  means  generally  attended 
to),  as  the  crop  must  have  a  much  better  chance  Ibr  keeping,  than  when  diseaaed  or  cut  potatoes  are  stored 
up  with  it  ft  is  also  of  great  advantage  to  have  the  work  performed  in  a  dry  season,  as  the  potatoes 
sddom  keep  wdl  when  taken  up  wet,  or  when  plaoed  in  any  sort  of  repository  for  keeping  while  hi  that 
state. 

5344l  Potato  pies,  as  they  are  called,  are  recommended  by  Toung  as  the  best  mode  in  which  potatoes 
can  be  stored.  A  trench,  one  foot  deep  and  six  wide^  is  dug,  and  the  earth  cleanly  shovelled  out,  and  laid  on 
one  side,  and  on  the  bottom  of  the  trench  is  laid  over  them  a  bedding  of  straw.  Onchorse  carts  shoot  down 
the  potatoes  into  the  trench ;  and  women  pile  them  up  about  three  foet  high,  in  the  shapeof  a  house  roof. 
Straw  is  then  carefblly  laid  over  them  six  or  eight  inches  thick,  and  covered  with  earth  a  foot  thick,  neatly 
smoothed  by  flat  strokes  of  the  spade.  In  this  method  he  never  lost  any  by  the  severest  ftosts ;  but  in 
cases  of  Its  freetiug  with  uncommon  sesnrlty,  another  coat  of  straw  over  all  gives  absolute  security. 
These  pies  when  opened  should  each  be  quite  cleared,  or  they  are  liable  to  depredation.  To  receive  one 
at  a  time,  besides  also  being  at  first  filled  for  Immediate  use,  ne  has  a  house  that  holds  about  700  bushels, 
formed  of  posts  Arom  fir  plantations  with  wattled  sides,  against  which  is  laid  a  layer  of  straw,  and  against 
the  sides  exteriorly  earth  six  feet  thick  at  the  bottom  and  eighteen  inches  at  top ;  the  roof  flat,  with  a  stack 
of  beans  upon  it  This  he  has  found  flrost.tlght  The  beans  keep  out  the  weather,  he  says,  and  yet  admit 
any  steam  which  rises  ftom  the  roots,  which,  if  it  did  not  escape,  would  rot  them. 

5345.  Several  other  modes  <^  preserving  potatoes  are  in  use  in  di£Rnrent  placesi  In  Rutlandshire^ 
Marshal  savs,  the  method  of  laying  up  potatoes  is  universally  that  of  camping  them  :  a  method  somewhat 
similar  to  the  above,  but  which  requires  to  be  described.  Camps  are  shallow  piU,  filled  and  ridged  up  as 
a  roof  with  potatoes ;  which  are  covered  up  with  the  excavated  mould  of  the  pit  This  is  a  happy  mean, 
lie  thinlu^  between  burying  them  in  deep  pits  and  laying  them  upon  the  surnce.  Camps  are  of  various 
sixes  i  being  too  frequently  made  in  a  long  square  form  like  a  corn-rick,  and  of  a  slse  proportioned  to  the 
quantity  to  he  laid  up.  tt  has,  however,  been  found  by  experience,  that  when  the  quanUty  is  large,  they 
are  liaMe  to  heat  and  spoil ;  much  damage  hai^ng  sometimes  been  sustained  by  this  imprudence.  Ex. 
pcrieoced  campers  holci  that  a  camp  should  not  be  more  than  three  feet  wide;  four  foet  are  perhaps  as 


wide  as  it  can  be  made  with  propriety,  proportioning  the  length  to  the  quantity ;  or.  If  this  is  very  large, 
forming  a  rai!kge  of  short  ones  by  the  side  of  each  other.  The  usual  depth  Is  a  foot  The  t>ottom  of  the 
trench  being  bedded  with  dry  straw,  the  potatoes  are  deposited,  ridging  them  up  as  In  measuring  them 
with  a  bushel  On  each  side  of  the  roof  long  wheat  straw  is  laid,  neatly  and  evenly,  as  thatch  :  and  over 
this  the  mould  raised  out  of  the  trench  is  evenly  spread ;  making  the  surface  firm  and  smooth  with  the 
back  of  the  spade.  A  coat  of  coal  ashes  is  sometimes  spread  over  the  mould,  as  a  still  better  guard  against 
firost  It  is  needless  to  observe  that  a  camp  should  have  a  dry  situation :  and  that  the  roots  ought  to  be 
deposited  in  as  dry  a  state  as  possible.  These  camps  are  tapped  at  the  end,  some  bavins,  or  a  Quantity  of 
loose  straw,  being  thrust  close  in  the  open  end,  as  a  bung  or  safeguard.  As  it  Is  a  matter  of  the  highest 
importance  to  preserve  this  root  without  spoiling  during  the  whole  year.  It  has  been  suggested,  that  the 
best  method  yet  discovered  for  keeping  potatoes  sound  for  the  longest  period,  is  to  spread  them  on  a  dry 
floor  early  in  the  spring,  and  to  rub  off  the  eyes  occasionally,  as  they  appear  to  have  a  tendency  to  push 
out ;  by  Uf  ing  these  precautions,  Donaldson  has  frequently  seen  potatoes  kept  in  good  condition  till  the 
m<»thofJune. 

5J4&  In  Canada  and  Russia  the  potato  Is  preserved  in  boxes  in  houses  or  cellars,  bested  when  necessary 
to  a  temperature  one  or  two  degrees  above  the  f^eeslng  point  by  stoves.    {Farm.  Mag.  vol  xx.  pi  449.) 
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SS47.  To  keep  potatoes  emg  length  qf  timet  the  most  efltetual  way  Is  to  place  them  In  thin  byen  on  a 
platform  suspcnilcd  In  an  ice  cellar.  There  the  temperature  being  always  below  that  of  actire  ▼cgctatlon, 
ther  will  not  sprout ;  while  not  bring  abore  one  or  two  degrees  bdow  the  freeiing  pOln^  the  tubefs  will  not 
be  frost  bitten.  Another  mode  is  to  scoop  out  the  eyes  with  a  Terr  small  sooo|^  and  keep  the  roou  buried 
in  earth.  A  third  mode  is  to  destroy  the  vital  principle  by  kiln-drying*  steanmig.  or  "^m**^  A  finirtb 
mode  is  to  bury  them  so  deep  in  dir  uAl  that  no  change  of  temperature  win  reach  them,  and  oonsequentlya 
being  without  air,  they  will  remain  upwards  of  a  year  without  rcgetating. 

5348.  The  produce  of  the  potato  Taries  from  five  to  eight,  and  sometimes  ten  or  twelre 
tons  per  acre ;  the  greatest  produce  is  from  the  yam,  which  has  been  known  to  produce 
twelve  tons  or  480  bushels  per  acre.  The  haulm  is  of  no  use  but  as  manure,  and  is 
sometimes  burned  for  that  purpose,  being  slow  of  rotting. 

5349.  TTie  most  imjtortant  application  of  the  potato  crop  b  as  human  food ;  on  this  it  b 
unnecessary  to  enlarge. 

5350.  Bink4^/ound  meafy  potatoes  to  contain  twenty-four  per  cent  of  their  weight  of  nutritire  matter, 
and  rye  seventy  parts :  consequently,  slxty.four  and  a  half  measures  of  potatoes  siflbrd  the  same  nourish- 
ment as  twenty.four  measures  of  rye.  A  thousand  parts  of  potato  yielded  to  Sir  H.  Davy  Arom  900  to  800 
parts  of  nutritive  matter,  of  which  Arom  155  to  900  were  mucilage  or  starch,  fifteen  to  twenty  sugar,  and 
thirty  to  forty  gluten.  Mow,  supposing  an  acre  of  potatoes  to  weigh  nine  tons,  and  one  of  wheat  one  ton, 
which  is  about  the  usual  proportion :  then  as  1000  parts  of  wheat  aflbrd  950  nutritive  parts,  and  1000  of 
potato  say  230,  the  quantity  of  nutritive  matter  aflPhrded  by  an  acre  of  wheat  and  potatoes  wiO  be  nearly  a* 
nine  to  four :  so  that  an  acre  of  potatoes  will  supply  more  than  double  the  quantity  of  human  food  afhraed 
by  an  acre  of  wheat  The  poUto  is  perhaps  the  only  root  grown  in  Britain  which  may  be  eaten  everyday 
in  the  year  without  satiating  the  palate,  and  the  same  thing  can  only  be  said  of  the  West  India  yam  and 
bread  fruit  They  are,  therefore,  the  only  substitute  that  can  be  used  for  bread  with  any  dmee  of  snceess  ; 
and  indeed  they  oHen  enter  largely  into  the  composition  of  the  best  loaf  bread  without  at  alllQJuring  either 
its  nutritive  qualities  or  flavour.  {Edin.  Encyc.  art  Baking.)  In  the  answer  by  Dr.  TIssoC  to  M.  Lmquet, 
the  former  obiects  to  the  constant  use  of  potatoes  as  food,  not  because  they  are  pernicious  to  the  body,  but 
because  they  hurt  the  faculties  of  the  mind.  He  owns  that  those  who  eat  maiae,  potatoes,  or  even  millet, 
may  grow  tall  and  acquire  a  large  sise ;  but  doubts  if  any  such  ever  produced  a  hterary  work  of  merit  It 
does  not,  however,  by  any  means  appear  that  the  very  aeneral  use  or  potatoes  in  our  own  country  has  at  all 
impaired  either  the  health  of  body  or  vigour  of  mind  of  its  inhabiUnts. 

5351.  TV  manttfacture  ttfpoUOo  fiowr  is  carried  on  to  a  considerable  extent  in  the  neighbourhood  of 
Paris,  and  the  flour  is  sold  at  a  price  considerably  higher  than  that  of  wheat,  for  the  use  of  confectioneta 
and  for  bakers  who  prepare  the  finer  sorts  of  bread.  The  potatoes  are  washed  and  grated,  and  the  starch 
separated  flrom  the  pulp  so  obUined  by  filtration ;  It  is  dried  on  shelves  in  a  room  heated  by  a  flue,  and 
afterwards  broken  on  a  floor  by  passing  a  cast  iron  roller  over  it.  It  is  then  passed  througli  a  bolting 
machine  afid  put  up  in  sacks  for  sale  The  most  complete  manufactory  in  the  neighbourhood  of  Fsris  in 
18*29  was  that  of  H.  Delisle  at  Bondy.  {fiard.  Mag.  vol.  vL)  Most  of  the  operatioDS  there  are  performed 
by  a  steam  engine  attended  by  children.  It  is  reported  by  the  Count  de  Chabrol,  in  his  StatisUeal  Aeeomat 
Of  PariSt  that  4(),000  tons  of  potatoes  are  annuaUy  manufactured  Into  flour  within  a  cirde  of  eight  leagues 
around  that  dtf. 

5359.  The  quaniiw  <tf farina  wkiek  potatoes  produce  varies  not  only  aooording  to  the  ipedes,  but  aocoid. 
Ing  to  the  period  when  the  extraction  takes  place.  The  variations  produced  by  this  last  cause  are  nearly 
as  follows :— >Two  himdred  and  forty  pounds  of  potatoes  produce  of  fkrina,  or  potato  flour.  In 

August,  flrom  23  to  95  pounds.  Uarch  from  45  to  S8  pounds. 

Sept....«......  38 ...  98  April.....^..  38 ...  98 

Oct...... 39 ...  40  Kay....,....,  98 ...  90 

Nov.... 38  ...45 

The  extraction  of  the  fkrina  should  be  discontinued  i 
farina  being  destroyed  by  germination.    Red  poUtoes ;. 

are  blue  on  the  outside  give  little,  but  it  is  of  good  quality;  th ,  .^__ 

the  interior,  is  the  least  proper  for  this  extraction.    The  best  of  all  is  that  which  has  a  ydlow  tint,  as  its 
farina  ii  of  very  good  quality,  and  abundant    (Hugie  de  Bruxelles.) 

SSaa.  Potato  flour  is  made  into  bread  in  a  very  simple  manner.  Its  adhesive  tendency  does  not  admit  of 
baking  or  kneading  unmixed  with  meal  or  wheaten  flour ;  but  it  may  be  made  into  cakes  \n  the  fbllowlQg 
manner:— A  smaU  wooden  fhunc  nearly  square  is  laid  on  a  flat  pan  like  a  frying.pan;  this  fhune  is 
grooved,  and  so  constructed,  that  by  means  of  a  presser  or  lid  Introduced  into  the  groove,  the  cake  is  at 
once  fashioned  according  to  the  dimensions  of  the  mould.  The  frame  containing  the  flirlna  may  be  almost 
immediately  withdrawn  after  the  mould  is  formed  up<Mi  the  pan ;  because,  fhm  the  consistency  imparted 
to  the  incipient  cake  by  the  heat,  it  will  speedily  admit  of  being  safely  handled.  It  must  not,  however,  be 
flred  too  hastily,  otherwise  it  is  apt  to  become  unpleasantlv  hard  and  unfit  fbr  masttcatioix  ThU  pre. 
cautionary  measure  being  observed.  It  will  be  found,  that,  where  thoroughlv  ready,  the  bread  of  potato 
flour,  even  unaided  by  any  fbreign  ingredient  will  eat  very  palatably.  It  might  thus,  fhmi  time  to  time^ 
be  soaked  for  puddings,  Uke  the  tepioca ;  or  it  might  be  used  like  the  csssadscske,  which  in  appearance 
and  quality  it  so  much  resembles ;  that  Is,  when  well  buttered  and  toasted,  it  will  make  an  excellent 
breakfast  appendage.    {Omar.  J<mm.  Agr.  vol  11.  p  60.) 

5S5^  The  meal  qf  potatoes  maybe  preserved  for  years  closely  packed  in  barrds,  or  unground  In  the  fbrm 
of  slices ;  these  slices  having  been  previously  cooked  or  dried  by  steam,  as  originally  suggested  by  Forsyth, 
of  Edinbuigh.  (Encyc.  BrtL)  Some  German  philosophers  have  also  proposed  to  fkeeae  the  potato,  hr 
which  the  foculent  matter  is  separated  fhnA  the  sterch.  and  the  latter  being  then  dried  and  compressed^ 
may  be  preserved  for  any  length  of  time,  or  exported  with  ease  to  any  distance,  (ilnaalas  des  Aekerhaaies, 
vol  ill  s.  3891) 

5355.  The  manttfaeture  qf  tapioca  from  potatoes  Is  thus  given  in  the  Qnuwterln  Jammed  qf  AgricmUsare. 
The  potatoes  selected  are  thoroughly  washed,  after  which  they  are  grated  in  a  machine  oons&ucted  for 
the  purpose.  The  parte  thus  reduced  or  grated  fkll  into  a  vessel  placed  underneath.  Fkom  thn  vessel 
they  are  removed,  and  strained  Into  a  tuk  On  the  Juice  being  well  expressed  fbr  the  flrst  timc^  the  flbroua 
matter  is  set  apart,  and  cold  clean  water  is  thrown  over  them.  These  fibres  are  again  put  through  the 
same  strainer,  till  the  whole  of  the  substance  is  collected,  when  they  are  finally  cast  aside  On  this  being 
done,  the  contente  of  the  tub,  now  in  a  state  of  mucilage  or  starch,  are  allowed  to  settle  A  reasonable 
hiterval  being  sufftred  to  elapse,  the  okl  water  Is  poured  gently  off;  and  f^resh  water  suppUed.  After  this 
process  of  fining  and  washing,  the  blanched  matter  is  passed  throu^  a  smaller  strainer. 

535&  The  qffSis  are  separated.  The  starch  becomes  now  much  whiter;  still  fyesh  water  Is  ahnndanti/ 
dashed  over  it  When  by  fluent  ablution  the  surfooe  of  this  vegetable  mass  Is  rendered  quite  smooth 
and  clean,  it  is  filtrated  a  third  and  but  Ume 

5357.  T%e  strainer  now  used  is  of  very  fine  texture  so  that  no  Improper  or  aocldental  admixture  my 
interfere  As  soon  as  the  starch,  thus  purified,  has  firmly  subsided,  it  is  spread  on  a  board,  and  exposed 
to  the  open  air.  The  damp  speedily  evaporates,  on  which  it  is,  as  a  security  for  cleanliness,  pot  throu^  ■ 
sieve. 


scontinued  at  the  period  when  the  potatoes  begin  to  grow,  the 
led  poUtoes  produce  a  smaller  quantity  of  fkrina.  Those  which 
s  of  good  quality ;  the  white,  which  is  often  tinged  with  red  In 
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5358w  A  large  drcutar  pan  to  nam  procured,  and  set  upon  the  Are.    TXm  Auriiw  it  gradually  put  into  the 

Etn,  till  what  is  conceived  to  be  sufficient  for  one  cooking  be  supplied.  As  the  natural  tendency  of  the 
rina.  in  a  warm  statCL  is  to  adhere  to  the  pan,  great  care  is  requisite  in  constantly  turninc  and  stirring 
it  This  is  eflbctually  done  with  a  broad  flat  piece  of  wood,  having  a  long  handle  to  prevent  inconvenience 
fhrni  the  heat  A  temperature  of  150°  Fahrenheit  suits  best  for  perfecting  the  tanioca.  When  the  farina 
becomes  quite  hard,  dry,  and  gritty,  it  Is  then  ready;  and  may  be  talcen  off  the  fire.  {Quar.  Jowm,  Agr. 
vol  it  p.  e&) 

53SB.  Tile  ordhunrff  teomomicai  amalicatkms  of  the  potato,  next  to  those  of  the  culinary  and  baking  arts, 
are  in  staitrfa-making  and  the  distillery.  Starch  is  readily  made  flrom  the  scraped  and  washed  tubers  cut 
into  smaH  pieces  and  steeped  in  water ;  and  a  spirit  is  distilled  flrom  mashed  potatoes,  fermented  so  as  to 
dbaage  a  poctiao  of  the  starch  into  sugar.  In  general  it  is  found  that  three  and  a  half  bushels  of  potatoes 
aflbrd  the  same  quantity  of  spirit  as  one  of  malt 

5360.  Potash  may  be  extracted  firom  poUto  leaves  and  stalks  by  the  following  process :  —  Cut  off  the 
■talks  when  the  flowers  begin  to  fall,  as  that  is  the  period  of  their  greatest  vigour ;  leave  them  on  the 
ground  eight  or  ten  days  to  dry,  cart  them  to  a  hole  dug  in  the  earth  about  five  feet  square  and  two  feet 
deep,  and  then  bum  them,  keeping  the  ashes  red. hot  as  long  as  possible  Afterwards  Uke  out  the  ashes, 
pour  boiling  water  on  them,  and  then  evaporate  the  water.  **  There  remains  after  the  evaporation  a  dry 
saline  reddish  substance,  known  in  commerce  under  the  name  of  saim  ;  the  more  the  ashet  arc  boiled,  the 
greyer,  and  the  more  valuable  the  salin  becomes.  The  salin  must  be  calcined  in  a  very  hot  oven,  until 
the  whole  mass  presents  a  uniform  reddish  brown.  In  cooling  it  remains  dry,  and  in  flragments  bluish 
within,  and  white  on  the  surface ;  in  which  state  it  takes  the  name  of  potMh.'*  {Smiik's  Mechanic, 
VOL  il  pi  SS],) 

536 1.  Among  eKtraordknary  applications  of  the  potato,  may  be  mentioned  cleaning 
woollensi  and  making  wine  and  ardent  spirit. 

5968.  Cleaning  uwoUens.  The  reftise  of  potatoca  used  in  making  starch  when  taken  ftxmi  the  sieve, 
possesses  the  prapertv  of  cleansing  woollen  cloths,  without  hurting  their  colour ;  and  the  water  decanted 
horn  the  starch  powder  is  excellent  for  cleansing  silks,  without  the  smallest  ii^Jury  to  the  colour. 

59fSi  IVmct  of  a  good  quality,  may  be  made  ftom  ttwied  potatoes,  if  not  so  much  ftosted  as  to  have 
become  soft  and  watery.  The  potatoes  must  be  crushed  or  bruised  with  a  mallet,  or  put  into  a  cider 
press.  A  bushel  must  have  ten  gallons  of  water,  prepared  by  boiling  it,  mixed  with  half  a  pound  of  hops, 
and  half  a  pound  of  common  white  ginger.  This  water,  after  having  boiled  for  about  half  an  hour,  mu«t 
be  poured  upon  the  bruised  potatoes,  into  a  tub  or  vessel  suited  to  the  quantity  to  be  made.  After  stand- 
ing in  this  mixed  state  for  three  days,  yest  must  be  added  to  ferment  the  liquor.   When  the  fermenUtion 


has  subsided,  the  liquor  must  be  drawn  off,  as  fine  as  possible,  into  a  cask,  addlM  half  a  pound  of  raw 
•usar  for  every  gallon.    After  it  has  remained  in  the  cask  for  three  months,  it  willbe  ready  for  use 
5361   Ardad  tpiriL    Potatoes  that  have  been  injuted  by  the  ftrost  produce  a  much  grei^r  quantity  of 


spirit,  and  of  a  much  finer  quality,  than  those  that  are  ftesb ;  they  require  a  proportion  of  malt- wash  to 
promote  the  fermentation.  About  one  fourth  part  of  malt-worts,  or  wash,  ought  to  be  fermented  at  least 
six  hours  before  the  potato- wash  is  joined  to  it ;  otherwise  the  potato,  wash,  having  an  aptitude  to  ferment, 
will  be  ripe  for  the  still  before  the  malt. wash  is  ready ;  hence  the  efftct  will  be,  to  generate  an  acid  which 
renders  the  spirit  coarse,  and,  when  diluted  with  water,  of  a  milky  or  bluish  colour.  When  the  spirit  is 
strong,  the  acid  Is  held  in  solution ;  but  appears  as  above,  when  diluted  with  water.  iFarmer*t  Mag. 
voLxviLp.325i)  * 

5S65.  In  the  aj^fUcation  of  potatoes  €U  food  fir  live  stock,  they  are  often  joined  with  hay, 
straw,  chaff,  and  other  similar  matters,  and  hare  been  found  useful  in  many  cases,  espe- 
cially in  the  later'winter  months,  as  food  for  horses,  cows,  and  other  sorts  of  live  stock. 
With  these  substances,  and  in  combination  with  others,  as  bean  or  barley-meal  and  pol- 
lard, they  are  used  in  the  fattening  of  neat  cattle,  sheep,  and  hogs. 

53G&  Potaioes  are  much  more  natriiive  vthen  hoUed  ;  they  were  formerly  cooked  in  this  way,  but  are 

low  very  generally  steamed,  especially  in  the  north.   Thepr— "--•—' .^    — 

by  Curwen  in  feeding  horses.    He  gives  to  each  horse,  dail) 


now  very  generally  steamed,  especially  in  the  north.  The  practice  has  been  carried  to  the  greatest  extent 
by  Curwen  in  feeding  horses.  He  gives  to  each  horse,  daily,  a  stone  and  a  half  of  potatoes  mixed  with  a 
tenth  of  cut  straw.    One  hundred  and  twenty  stones  of  potatoes  require  two  and  a  quarter  bushels  of 


coals  to  steam  them.  An  acre  of  potatoes,  he  considers,  goes  as  far  hi  this  way  as  four  of  hay.  Von  'lliaer 
found  them,  when  given  to  live  stock,  produce  more  manure  than  any  other  food  :  100  lbs.  of  potatoes 
producing  66  Iba.  of  manure  of  the  very  best  descriptioa  llie  baking  of  potatoes  In  an  oven  has  also  been 
tried  with  success.  {Comrn,  Board  of  Agrieulhiret  voL  iv.);  but  the  process  seems  too  expensive.  Pota- 
toes should  not  be  given  rau>  to  animals  of  anv  description,  except,  perhaps,  when  hogs  are  let  in  to  root 
and  pick  up  what  may  have  escaped  notice  in  the  field.  Washing  was  formerly  a  disagreeable  and  tedious 
business,  but  is  now  rendered  an  easy  matter,  whether  on  a  large  or  small  scale,  by  the  use  of  the  washing 
machine 


52ej.  MachineM  for  washing  potatoes  are  numerous,  and  in  addition  to  that  already  described,  we  shall 

..„  . L—  -r A r  ...^  -, — »_*  .-  .  . jj  ^^  ^^      ^j  containing  a  hollow  cylinder 

(c)  with  a  handle  (d),  which  is  made  fast 


here  notice  two  other  forms.    One  of  the  simplest  Is  a  trough  {fli(-  750. 
750  •  " 


the  axis  which  passes  through  the  cylinder. 
**  A  number  of  the  spars  (which  run  longi. 
tudinally)  are  so  constructed  as  to  form  a 
kind  of  door,  which  Is  made  flut  by  two 
lhK;h.pins  at  sach  end  of  the  cylinder.  The 
▼esael  being  charged  with  poUtoes,  and  the 
tnmgb  tfOcd  with  water,  all  that  Is  necessary 
for  the  purpose  of  cleaning  is  only  to  turn 
the  handle  of  the  machine.^  A  machine  for 
washing  potatoes  by  Mr.  John  Lawson,  of 
Elgin,  consists  of  a  wooden  or  iron  trough, 
with  a  movable  bottom  above  the  fixed  one, 
composed  of  spars  three  Quarters  of  an  inch 
apart  The  potatoes  are  laid  over  the  mov. 
able  ribbed  bottom,  find  water  being  admitted 
at  one  end  bv  a  cock,  they  are  are  moved 
backwards  and  forwards  by  a  wooden  hoe.  till 
they  are  clean,  when  the  dirty  water  which 
has  collected  between  the  two  bottoms  is  let ' 
off  by  another  cock  at  the  opposite  end.    LBrU.  Farm,  Mag.  voL  it) 

5368.  The  boiling  tff  potatoes,  though  a  Ample  operation,  is  in  many  districts  not  performed  in  the  best 
manner.  The  fol^wlng  is  the  Lancashire  method :  —  Set  them  on  the  fire  in  cold  water :  when  boiled, 
pour  off  the  water  completely,  add  a  little  salt,  and  dry  them  well  on  the  fire.  Another  method :  —  Choose 
your  potatoes  of  equal  sise,  and  put  them  into  a  saucepan,  or  pot  without  a  lid.  with  no  more  water  than 
IS  sufficient  to  cover  them ;  more  would  only  spoil  them,  as  the  potatoes  themselves,  on  being  boiled,  yield 
a  considerable  portion  of  water.    By  being  boiled  in  a  vessel  without  a  lid,  they  do  not  crack,  and  all  waste 
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Is  prerrnted.  After  the  water  la  come  neaxij  to  boil,  pour  U  aOi  and  replace  the  hot  by  ooU  water,  into 
which  throw  a  good  portion  of  salt  The  oold  water  aenda  the  heat  from  the  aurliice  to  the  heart  of  the 
potato,  and  makea  it  mealy.  Uke  all  other  rcgetablea,  they  are  Improved  by  being  boUod  with  aalt,  which 
ought  not,  therefore,  to  be  spared.    {Meek.  Mag.  L  IS.) 

5369.  Froaied  jxitaloes  may  be  applied  to  Tarious  useful  purposes,  for  food  by  thawing 
ill  cold  water,  or  being  pared,  then  thawed,  and  boiled  with  a  little  salt.  Salt,  or  salt^ 
petre,  chaff,  or  bruised  oats,  boiled  with  them,  -mil  render  them  fit  food  for  cattle,  swine, 
poultry,  &C.  Starch,  and  paste  for  weavers,  bookbinders,  and  shoemakers,  may  be  made 
from  them  when  too  sweet  to  be  rendered  palatable,  and  also  an  ardent  spirit,  from 
hydrometer  proof  to  10  per  cent  over  proof. 

5370.  The  diseaset  of  the  potato  are  chiefly  the  scab,  the  worm,  and  curl. 

5371.  The  scab,  or  ulcerated  turface  qf  the  tubers,  has  never  been  satisfiictorily  accounted  for ;  some 
attributing  it  to  the  ammonia  of  horae-dung,  otliers  to  alkali,  and  some  to  the  use  of  coal  ashes.  Change 
of  seed,  and  of  ground,  are  the  only  resources  known  at  present  for  this  roahidy.  The  worm  and  grub 
both  attack  the  tuber,  and  the  same  preventive  is  recommended.  The  only  serious  disease  of  the  potato 
is  the  curl,  and  this  is  now  asccruined  to  be  produced  by  the  too  great  concentration  of  the  sap  m  the 
tuber :  and  this  concentration,  or  thickening,  is  prevented  by  early  taking  up.  This  discovery  was  first 
made  by  the  fkrmers  near  Edinburgh,  who  dbservcd  that  seed  potatoes  procured  from  the  moors,  or 
elevated  cold  ground,  in  the  internal  parts  of  the  country,  never  suflfbrea  from  the  curl,  and  it  conae- 
euently  became  a  practice,  every  three  or  four  years,  to  procure  a  change  of  seed  tram  theae  districta 
On  enquiry,  it  was  found,  that  the  potatoes  in  these  upland  grounds  continued  in  a  growhiK  state  till  the 
haulm  wai  blackened  by  the  first  ftosts  of  October,  lliey  were  then  taken  up,  when,  oTcoune,  they 
could  not  be  ripe.  Subsequent  experiments,  which  will  be  found  detailed  in  The  Farmer*$  Magaasinf,  and 
CaledxmiaA  and  London  Hortiadtural  Tramactions,  have  firmly  established  the  fact,  that  the  curl  la  pre. 
vented  by  using  unripe  seed ;  therefore  the  farmer  ought  to  select  his  s<!ed  stock  a  fortnight  or  three  weeka 
before  he  takes  up  the  general  crop,  as  already  recommended.  It  is  also  a  safe  practice  frequently  to 
change  the  seed,  and  also  to  change  the  variety. 

5372.  Shirrt^m  an  ingenious  speculator  and  pnctical  agriculturist,  is  of  opinion  that  there  are  only 
two  causes  for  the  curled  disorder  in  potatoes.  The  first  is  excessive  seed-bearing,  that  is,  canying  great 
quantities  of  plums  or  aMles ;  from  the  effects  of  which,  if  the  plant  be  not  too  far  advanced  in  life,  it 
may  recover  for  a  time,  by  removing  it  to  a  shady  or  upland  situation.  The  »  cond  cause  is  Umc  or  cAA 
age,  which  never  fails  ultimately  to  bring  the  curled  or  shrivelled  disorder,  followed  by  death,  on  the 
whole  animal  and  vegetable  kingdoms.  An  old  decaying  oak  is  an  instance  of  the  curled  or  shrivelled 
state  of  trees  from  age,  as  is  "  the  lean  and  slimiered  pantaloon  **  of  the  curled  disorder  ftoxa  old  age  In 
the  h  uraan  species.  An  apple  tree,  again,  that  has  carried  extraordinary  crops  of  fruit  within  a  few  ^ears, 
is  often  in  the  state  of  a  potato  curled  from  excessive  appie.bearing ;  so  is  a  hart,  or  a  buck,  immediatdy 
after  the  rutting  season.  Both  the  tree  and  animals  will  recover  their  health  and  vigour  for  a  time,  unless 
they  are  too  old,  or  have  gone  to  the  very  greatest  and  last  extremity  in  seed.bearing  and  vencrj',  in  which 
cases  the  cfl^ctf  will  be  the  same  as  those  of  time,  vis.  death.  It  is  not  then  to  over.ripening  'the  tubers 
that  the  curled  disorder  in  potatoes  is  to  be  attributed,  but  to  time  and  seed-bearing ;  that  is,  canying  great 
quantities  of  plums  or  apples. 

Sbct.  II.  IVie  Turnip*  —  "Rrdttica  K^pa  L. ;  Tetradyn^mia  SUiquota  L.,  and  Cruti- 
fera  J.  Raoe,  Fr. ;  J2ii&e,  Ger. ;  Rapa^  Ital. ;  and  A^a6o»  Span. 
5373.  The  tutTup  is  a  native  of  Britain,  but  in  its  wild  state  it  is  not  to  be  recognised 
by  ordinary  observers  from  wild  mustard.  It  was  cultivated  as  food  for  cattle  by  the 
llomans ;  and  has  been  sown  for  the  same  purpose  in  the  fields  of  Germany  and  the  Low 
Countries  from  time  immemoriaL 

&JJAl  IVhen  theft  were  introduced  in  thii  eounirv,  as  afield  platti.  Is  unknown :  but  it  is  probable  turnips 
would  be  found  m  some  gardens  of  convento  from  the  time  of  the  Romans;  and  it  is  certain  that  they 
were  in  field  culture  before  the  middle  of  the  seventeenth  century,  though  then,  and  for  a  long  time  after- 
wards, in  a  very  inferior  and  inefffeetual  manner.  It  has  been  stated  that  turnips  were  introduced  from 
Hanover  in  George  I.*s  time;  but  so  fiur  from  this  having  been  the  case,  George  1 1,  caused  an  abstract  of 
the  Norfolk  system  of  turnip  husbandry  to  be  drawn  up  for  the  use  of  his  subjects  in  Hanover.  {CampbeWs 
Folit.  Survey^  &c.  vol  iii.  ui  8a)  The  introduction  of  improved  turnip  culture  into  the  husbandry  of 
Britain.  Brown  observes,  *^  occasioned  one  of  those  revolutions  in  rural  art  which  are  constantly  occurring 
among  husbandmen  ;  and,  though  the  revolution  came  on  with  slow  and  gradual  itte|)s,  yet  it  may  now  be 
viewed  as  completely  and  thoroughly  established.  Before  the  introduction  of  this  root,  it  was  impossible 
to  cultivate  light  soils  succawfriliy,  or  to  devise  suitable  rotations  for  cropping  them  with  advantage.  It 
was  likewise  a  difficult  task  to  support  livestock  through  the  winter  and  spring  months ;  and  as  for  feed- 
ing  and  preparing  cattle  and  sheep  for  market  durinc  these  inclement  seasons,  the  practice  was  hardly 
thought  of,  and  still  more  rarely  attempted,  unless  where  a  fttll  stock  of  hay  was  provided,  which  only 
happened  In  verv  few  instances.  The  benefits  derived  frt>m  turnip  husbandry  arc,  therefore,  of  great 
magnitude:  Light  soils  are  now  cultivated  with  profit  and  facilitv :  abundance  of  food  is  provided  for 
nan  and  beast :  the  earth  is  turned  to  the  uses  for  which  it  is  physically  calculated ;  and,  by  being  suitably 
cleaned  with  tnis  preparatory  crop,  a  bed  is  provided  for  grass  seeds,  wherein  they  flourish  and  prosper 
with  greater  vigour  than  after  any  other  preparation."    ( Treatise  on  Rural  Afflur*}) 

5S75,  J'umiiyt  and  clover,  it  is  elsewhere  observed,  "  are  the  two  main  pillars  of  the 
best  courses  of  British  husbandry ;  they  have  contributed  more  to  preserve  and  augment 
the  fertility  of  the  soil  for  producing  grain,  to  enlarge  and  improve  our  breeds  of  cattle 
and  slieep,  and  to  afford  a  regular  supply  of  butcher's  meat  all  the  year,  than  any  other 
crops ;  and  they  will  probably  be  long  found  vastly  superior,  for  extensive  cultivation,  to 
any  of  the  rivals  which  have  often  been  opposed  to  them  in  particular  situations. 
Though  turnips  were  long  cultivated  in  Norfolk  before  they  were  known  in  the  northern 
cotmties,  yet  it  is  an  undoubted  fact  that  their  culture  was  first  brought  to  perfection  in 
Roxburghshire,  Berwickshire,  and  Northumberland,  and  chiefly  through  the  exertions  of 
Dawson,  of  Frogden,  in  the  first  named  county,  and  of  Culley,  in  the  latter. 

5JJ6.  Drilimg  /itmipa,  as  well  as  other  crops,  evidently  originated  with  TuU,  whose  firvt  work.  Specimen 
of  a  Work  on  Horse-koetng  Husbandry,  appeared  in  1731.  ft  appears  that  Craig,  of  AxiAglaxM,  In  Dum. 
frteshirc.  began  to  driU  turnips  about  1745;  and  next  we  find  Philip  Howard,  of  Corby.  ^Uing  hi  1755; 
and  PriiiKlo,  drillinK  "  from  hints  taken  from  TuU's  book,"  in  1756  or  1757.  William  Dawson,  who  was 
VI  ell  acquainted  with  the  turnip  culture  in  Engbiiid,  having  been  purposely  sent  to  reside  In  those  districU 
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for  ilx  or  teren  yean,  where  the  best  cuhiratUm  wm  punned,  with  an  intention  not  only  of  teeing,  but 
of  maliinff  himaelf  matter  of,  the  manual  operationt,  and  of  the  mlnutis  In  the  inractioe,  wat  convinced  of 
the  tupenority  of  Pringle't  mode  over  every  other  he  had  teen,  either  in  Norfolk  or  dtewhere ;  and  in 
17fi2,  when  he  entered  on  Frogmore  Farm,  near  Kelto,  in  Rozburghire,  he  immediately  adopted  the 
practice  upon  a  large  tcale,  to  the  amount  of  100  acres  yearly.  Though  none  of  Pringle't  neigfaboura 
followed  the  example,  vet  no  tooner  did  Dawton,  an  actual  or  rent-paying  fkrmer,  adopt  the  tame  tyttem, 
than  it  wat  immediately  followed,  not  only  by  teveral  fimonert  in  hit  Ticinity,  but  by  thote  very  fannen 
adjoining  Pringle,  whote  cropt  they  had  seen,  for  ten  or  twelve  yean,  so  much  tuperior  to  their  own :  the 
practice  in  a  few  yean  became  general  Drilling  turnips  was  first  introduced  to  the  county  of  Northtm. 
berland,  about  the  year  1780. 

5377.  The  varielies  of  turnip  grown  by  fanners  may  be  arranged  as  whites  and 
yellows. 

£57&  Of  ufMte  tumipB,  by  ftr  the  best  and  most  generally  cultivated  is  the  globe ;  but  there  are  also  the 

§n.topped,  having  the  bulb  tinged  greenish ;  and  purple-topped,  with  the  bulb  reddish :  which,  though 
do  not  produce  to  large  a  crop  at  the  globe  or  oval,  ttana  the  winter  better,  and  the  red-topped,  it  is 
,  will  keep  till  February.  The  pudding,  or  tankard  turnip,  hat  a  white  bulb  which  rites  flrom  eight  to 
ve  inches  high,  standing  almost  wholly  above  ground.  It  is  less  prolific  than  any  of  the  others,  and 
more  liable  to  be  attacked  bv  frost 

5S79.  Of  yellow  tumips,  there  are  the  field  or  Aberdeen  yellow,  which  it  more  hardy  than  the  globe^ 
and  antwen  well  for  tucceeding  that  variety  in  tpring;  and  the  rutab&ga.  or  Swedish  turnip,  which 
may  be  preserved  for  consumption  till  June.  The  Siberian  turnip  hat  a  bulb  and  a  branchy  top,  but 
both  of  inferior  quality.    It  it  a  hybrid  between  a  white  rutabkga  and  field  cabbage,  or  between  rape  and 


iMov.  Sew  tMtrieties  are  obtained  by  telection  and  by  counter  impregnation :  but  in  either  case  the 
greatest  care  it  requitite  to  keep  the  plantt  at  least  a  furlong  from  anv  othen  of  the  bratslca  tribe  likely  to 
Bower  at  the  tame  time,  otherwite  the  progeny  will  certainly  be  hybrlditcd. 

5381.  Tke  cMoice  <^iort»  may  be  contidercd  at  limited  to  the  white,  globe,  yellow,  and  Swedith,  according 
at  early,  middling,  or  late  tupplies  are  wanted.    No  other  varieties  are  grown  by  the  best  fkrmera. 

5382.  In  the  choice  of  teed  the  fanner  must  rely  on  the  integrity  of  tlie  seed-dealer, 
as  it  is  impossible  to  discover  from  the  grains  whether  they  will  turn  out  true  to  their 
kinds. 

5383.  Tumip-tetd  reoufreg  to  be  frequently  changed  ;  and  the  best  is  generally  procured  from  Norfolk 
and  Northumberland.  The  Norfolk  seed,  Fonyth  MMcrves,  is  sent  to  most  parts  of  the  kingdom,  and  even 
to  Ireland:  but  after  two  yean  it  degenerates;  so  that  those  who  with  to  have  turnips  in  perfection 
should  procure  it  fresh  every  vear  Arom  Norwich,  and  tliey  will  find  their  account  in  so  doing :  for,  from  its 
known  reputation,  many  of  the  London  seedsmen  sell,  under  that  character,  teed  raited  in  the  vicinity  of 
the  metro{X)Iit,  which  it  much  inferior  in  quality. 

5384l  Tumipseed  qf  any  age  will  grow,  if  it  has  been  careftilly  preserved ;  that  which  is  new.  comes  up 
fint,  and  therefore  it  is  not  ahad  plan  to  mix  new  and  old  together,  at  a  means  of  securing  a  braird  against 
drought  or  the  fly.  "Whether  plants  from  new  or  old  seed  are  most  secure  from  the  depredations  of  the 
fly,  is  perhaps  a  question  which  cannot  be  easily  determined,  even  by  experiments:  for  concomitant  dr. 
cumstances  are  frequenUy  so  much  more  operative  and  powerful  at  to  render  the  difi«rencc  between  them. 
If  there  be  any,  imperceptible.  It  it,  however,  known  to  everv  practical  man,  that  new  teed  vegetates 
several  days  b^orc  the  old,  and  more  vigorously ;  and  it  is  equally  well  known  that  the  healthy  and  vigor, 
ous  plants  escape  the  fiy,  when  the  stinted  and  sickly  teldom  or  never  escape  it  Hence  it  would  seem, 
that  new  seed,  ceeteris  paribut,  is  more  secure  from  the  fly  than  old. 

5385.  The  soil  for  turnips  should  always  be  of  a  light  description.  In  favourable 
seasons  very  good  crops  may  be  raised  on  any  soil ;  but  from  the  difficulty  of  removing 
them,  and  the  injury  which  the  soil  must  sustain  either  in  that  operation,  or  in  eating 
them  on  the  spot  with  slieep,  they  never  on  such  soils  can  be  considered  as  beneficial  to 
the  fanner.  Turnips  cannot  be  advantageously  cultivated  on  wet  tenacious  soils,  but 
are  grown  on  all  comparatively  dry  soils  under  all  the  variations  of  our  climate.  On  dry 
loams,  and  all  soils  of  a  looser  texture,  managed  according  to  the  best  courses  of  cropping, 
they  enter  into  the  rotation  to  the  extent  of  a  fourtli,  a  sixth,  or  an  eighth  part  of  the 
land  in  tillage ;  and  even  on  clayey  soils  they  are  frequently  cultivated,  though  on  a 
smaller  scale,  to  be  eaten  by  cattle,  for  the  purpose  of  augmenting  and  enriching  the 
manure,  into  which  the  straw  of  com  is  converted. 

5386.  The  climate  most  desirable  for  the  turnip  is  cool  and  temperate.  This  was  long 
ago  noticed  by  Pliny,  and  it  is  so  obvious  on  the  Continent  that  it  admits  of  no  dispute. 
Von  Thaer  observes  that  the  turnips  grown  on  the  fields  of  Germany  seldom  exceed  half 
a  pound  in  weight,  and  that  all  his  care  could  not  raise  one  beyond  fourteen  pounds.  In 
France  and  Italy  they  are  still  less.  A  rapid  climate  is  equally  disadvantageous  to  the 
turnip ;  and  they  are  accordingly  found  of  no  sise  in  Russia,  Sweden,  and  many  parts 
of  North  America.  Even  turnips  grown  in  the  southern  counties  of  England,  in  the 
same  excellent  manner  as  in  Northiunberland,  never  equal  the  size  of  those  grown  in  the 
latter  county,  or  further  north,  or  in  Ireland. 

5387.  The  field  culture  of  turnips  is  effected  either  by  sowing  the  seed  of  the  plant 
•from  the  hand  on  a  fiat  surnice,  or  by  depositing  it  on  the  tops  of  little  ridges.  In  the 
best  cultivated  districts,  the  latter  method  is  universally  practised  and  approved  of, 
chiefly  for  these  reasons :  —  ] .  By  this  method  the  land  may  be  more  easily  and 
perfectly  cleaned  during  the  growth  of  the  plants ;  the  width  of  the  rows  affording  the 
means  of  better  tilling  the  intervaki.  2.  The  plants  can  be  more  cheaply  and  quickly 
hand-hoed,  the  process  being  so  simple  as  to  be  taught  to  young  persons  in  a  few  hours ; 
whereas  when  the  plants  are  not  regularly  disposed  in  rows,  a  considerable  degree  of  ex- 
perience and  time  are  requisite.  3.  The  manure  may  be  more  perfectly  covered,  and 
by  being  applied  in  a  more  effectual  manner  to  tlie  roots  of  the  plants,  a  smaller  quantity 
will  suffice.     And  lastly,  the  turnips  maylic  kept  drier,  and  crops  of  tliem  in  conse- 
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quence  rtdited  on  laiid  so  wet  as  otherwise  to  be  Incapable  of  yielding  a  return  of  any 
▼aluc.  We  shall  give  their  culture  from  an  excellent  paper  in  the  QuarUrfy  Journal  of 
^gricuUttre,  toI.  L,  from  which  also  this  paragraph  is  quoted. 

538&  PreparaUim  itf  ike  lamd.  The  land  intended  for  the  turnip  crop  if  ploughed  in  autumn,  after 
the  preceding  crop  of  n»in  has  lieen  reaped.  If  the  toil  be  not  of  a  very  dry  nature,  the  land  is  formed 
Into  rif^ges  or  fifteen  feet  or  more,  and  care  is  taken  that  no  water  shall  stagnate  on  the  ground.  In  this 
condition  the  land  remains  during  the  winter }  and  it  is  ploughed  again  in  spring  as  soon  as  the  ground  Is 
■ulllciently  dry  for  that  purpose,  and  as  soon  as  the  other  lalx>ur  of  the  farm  will  allow :  this  second 
ploughing  is  generally  made  in  a  direction  to  cross  the  previous  one.  The  land  is  then  repeatedly  grubbed 
and  narrowed  in  rarious  directions,  for  the  purpose  of  puWeridng  it,  and  of  dragging  to  the  surfiioe,  and 
disengaging  all  weeds  and  roots ;  to  assist  in  which  process  the  aid  of  the  roller  is  frequently  requisite; 
the  roots  and  weeds  disengaged  are  then  gathered  with  care,  and  either  burnt  in  little  heaps  on  Uie  ground, 
or  removed  away  to  a  larger  heap,  to  be  mixed  with  quick.Ume  and  other  substances,  to  form  a  compost  ibr 
the  succeeding  year ;  at  the  same  time  such  stones  as  impede  the  tillage  may  be  removed :  after  this  the 
land  is  again  ploughed,  and  generallv,  as  before,  in  a  direction  crossing  the  last  (\irrows ;  and  the  same 
process  of  harrowing,  rolHng,  and  collecting  the  disengaged  weeds,  is  repeated.  The  earth  is  once  more 
ploughed,  and  aaain  the  same  operations  are  resorted  to  \  after  which  the  land  is  usually  in  a  fit  state  to 
be  formed  into  ndges  or  drills.  Should  this  not  be  so,  the  operations  of  ploughing,  harrowing,  and  gather. 
Ing  of  weeds  must  De  repeated,  and  that  until  the  land  is  cleared  of  all  injurious  roots,  and  reduced  to  a 
loose  or  friable  state.  The  perfect  preparation  of  the  ground  in  this  stage  of  its  culture,  is  of  very  great 
Importance  to  the  fUture  cropi 

5389L  Forming  the  ridget.  After  the  preparation  described,  the  land  is  formed  into  little  ridges  or 
rldgelets,  either  bv  the  common  plough,  or  by  a  plough  with  two  mould.boards,  formed  for  that  purfxise. 
The  first  of  these  is  to  be  preferred  when  the  method  of  performing  the  woric  is  once  pointed  out  In  the 
flelda  The  ildget  are  farmed  with  a  sharp  top^  as  a  transverse  section  {Jig.  7Jl.)  will  show.    Hie  distance 
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of  tiicse  rldgdets  mav  be  from  twenty-seven  to  thirty  inches,  measurfaig  flrom  top  to  top.  This  interral  is 
necessary  to  allow  of^the  bmschoe  tilling  the  intervals,  in  the  manner  to  be  afterwards  described,  and  to 
admit  a  sufficient  circulation  of  air  between  the  rows  of^the  plants. 

fiaUO.  Mmmer  tifajmtjfmg  tke  manwre.  The  chief  manure  applied  to  this  crop  is  fknnyard  dung,  or 
that  which  is  produced  hy  the  consumption  of  the  straw  and  other  produce  of  the  farm.  This  manure 
ought  to  be  wdl  rotted,  and  to  that  aid  either  turned  over  in  the  courtyard  some  weeks  previously  to  its 
heing  used,  or  carried  out  in  winter  to  the  fields  intended  for  the  turnips,  and  there  laid  in  one  or  more  lar^ 
heapa  If  the  carts  are  not  suffered  to  go  upon  these  heaps,  the  putrefactive  process  will  proceed  with 
— ^      .^      ..  -         ..      -  gnMnner  described,  the  dung  is  filled  into  carts 

"^  '      *ying  it  is  this:— The  horse 

cart  shall  go  in  each  of  the 
The  person  who 


greater  quickness.  When  the  ridgelets  are  formed  in  the  manm 
drawn  by  one  horse,  and  transporteil  quickly  to  the  land.  The  nu 
with  the  loaded  cart  walks  in  the  interval  of^the  ridges,  so  that  a 
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manner  of  applying  it  is  this :  — The  horse 

of  the  c    *   "  ••       .         .     -.. 

„         .aining.      „ 

directs  the  horse  follows  the  cart,  which  is  open  behind. 


dges,  so  that  a  wheel 
hollows  of  the  two  ridges  atiOoininj 


and  with  a  crooked  two-pronged  fork  or  dung-hack^ 
iflg.  752.)  drags  out  the  dung,  as  the  horse  moves  along, 
into  little  heaps  hi  the  hollow  of  every  third  ridge,  at  the 
distance  f^om  each  other  of  fVom  eight  to  ten  feet  Be. 
Iiind  follow  three  young  penons,  with  eech  a  two-pronged  or  three-pronged  fork  {Jig.  7.^),  each  walking 

in  the  interval  of  a  ridge,  and  spreading  out  the  dung 
in  as  regular  a  manner  as  possible ;  as  a  cross  section  of 
the  ridgelets  with  the  dung  deposited  in  the  intervals 
wouldshow  Ifig. 754.) 

5991.  Covering  tke  dung.  The  dung  is  no  sooner 
spread  in  this  manner  than  it  is  covered  by  the  plough. 
Tb  this  end  is  employed  cither  the  common  plougli,  or 
that  with  the  double  mould-board  alreadv  mentioned  : 
these  passing  down  the  middle  of  each  ndgdet  split  it 
Into  two,  so  that  a  new  ridgelet  Is  formed,  whose  top  is 
immediately  above  the  former  hollow  of  the  old  ridgelet, 
'  "  ""O  The  dung  is  now  completely  covered,  and  a 
The  double  mould-board  plough  performs  this 
754 


Ulg.  7S5c)_ 
new  ridge  for  the  reeeption  of  the  teed  Is  at  once  formed. 


openUon  at  osioe,  the  c 


1  plough  by  going  and  returning  up  the  middle  of  each  ridge. 
755 
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B3B2.  Broad-eatt  dtmging.  Instead  of  depositing  the  manure  In  the  manner  described,  it  is  sometimes 
laid  upon  the  stubble  after  narvest,  and  then  ploughed  in.  This  is  only  practicable  where  there  is  a  supply 
of  manure  remaining  flrom  the  pnweding  year,  or  where  it  can  be  elsewhere  procured  ;  and  is -only  ad- 
▼isaUe  when  the  land  is  so  clean  as  to  require  little  preparation  in  the  succeeding  spring.  As  liberal  an 
expenditure  as  can  be  afforded  of  manure  is  always  expedient  in  the  case  of  this  crop,  the  goodness  of 
which  will  much  depend  upon  the  fertility  we  are  able  to  communicate  to  the  soil    Ten  or  twelve  tons 

Sr  acre  nuiy  t>e  considered  the  regular  manuring  on  a  turnip.farm,  where  a  proper  rotation  of  crops  la 
lowed.  ,^, 

SaSA.  Lime,  tea-weedt  aakes.  Sometimes  lime  is  applied  to  the  turnip  cropL  together  with  dung.  This 
may  be  done  by  laying  the  lime  upon  the  stubble  after  harvest,  or  better  still,  by  spreading  it  upon  the 
ground,  and  harrowing  it  well  immcdiatdy,  before  the  forming  of  the  ridgelets  for  the  reception  of  the 


_  Putrescent  manures,  however,  are  considered  superior  to  the  calcareous  for  the  production  of 
this  plant ;  and  all  of  the  former  kind  may  be  used  with  elftct  Street  dung  is  an  exceedingly  goo«l 
manure ;  sea-weed  will  also  be  useful :  this  hut.  however,  is  not  applied  in  the  manner  of  the  fkrmyard 
dung,  but  is  carried  off  as  it  is  cast  on  shore,  laid  on  the  surface,  and  sufllfercd  to  remain  so  till  the  land  is 
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Bloaghed.  Aahct  generaUT  produce  a  good  eflfeet  In  caiulng  the  leedf  to  ▼sgettte  qoMklj,  but  the  ftr. 
lilMng  powen  ofmne  of  these  do  not  appen  to  be  of  a  pennanent  nature.  Bruited  boDet  and  Tahous 
other  mbrtancw  have  been  u«ed  with  much  benefit ;  but  it  i«  to  be  observed,  that  mitreacent  ma. 
ttures  form  the  main  support  of  the  turnip  cultivator,  end  that  the  others  are  only  to  be  r^arded  as 


5S94.  Sowing  the  tumqu.  The  land  being  formed  into  ridgeleCs  in  the  manner 
described,  is  ready  for  the  reception  of  the  seed.  This  is  sown  on  the  tops  of  the  ridgelets 
by  machines  of  nufions  forms. 

5906.  TktmottdH^  ttftkeae  consists  of  a  hoUow  cylinder  of  tin,  fixed  upon  an  axle,  and  moving  round 
with  two  light  whe^  distant  from  each  other  twenty.seven  or  thirty  Inches,  which  are  made  to  run  In 

the  hollows  of  the  ridges.  (968&)     The  seei"       ^     "^        " ' ''^ 

shuts  for  that  purpose :  this  cylinder  tumin, 


The  seed  is  put  into  the  cylinder  through  an  aperture  which  opens  and 
lat  purpose :  this  cylinder  turning  round  with  the  axle,  the  seed  drops,  through  small  equidistant 
s  in  it,  into  a  tin  tube,  bv  whidi  it  is  conveyed  to  the  ground.    Immediately  before  thts  tube  is 


J  round  with  the  axle,  the  seed  drops,  through  small  equidistant 
t  is  conveyed  to  the  ground.    Immediately  before  thts  tube  is 
a  hollow  coulter'oT  iron,  sharp  Sefbre,  which  incloses  the  foreput  of  the  tin  tube,  and  makes  a  track  in 
■-  ._.^-    .        .  .      . .  .  ..^  .   .  -,._._ -.^...      Taratus  is  mounted 

keeps  it 
'  which  the 


the  ground  from  one  to  two  inches  deep,  into  which  the  seed  drops.    This  simple  apparatus  is  i 
upon  a  light  wooden  ftame.work,  having  two  shafts  behind,  by  which  the  worxman  holds  and  1 
steady  In  its  oouise.    It  is  then  attached  by  a  rope  to  a  light  wooden  roller,  in  the  shafts  of  wlin^u  ui« 
animal  of  draught  Is  yoked.    More  perfect  machines,  howeverj^may  be  employed  where  turnips  are  cul- 
tivated upon  a  large  scale,  and  we  may  refer  to  that  of  French  (S688.)  as  one  of  the  best. 

5S96.  The  preparation  ifturmp-teed  for  sowing,  by  steeping  in  the  drainiiigs  of  dung- 
hills and  other  similar  matters,  has  been  recommended  as  a  likely  mode  to  prevent  the  fly ; 
but  it  is  not  found  to  have  this  effect,  and  is  never  followed. 


,  afterwards  both  steeped  and 
The  oblect  of  this  preparation  is  to  obtain  four  diflR*r( 


531/7   VufoUowHu'  mode  qfj»reparattcm  is  sometimes  adopted :— Half  new  and 
together ;  then  halfls  taken  and  steeped  in  water  for  three  or  four  hours;  after 

unsteepedseedaremlxedandimmediately  town.  The  oblect  of  this  preparation  is  

brairds  or  risings  of  the  seed,  which  are  supposed  to  give  four  chances  of  escapbtg  the  fly  that  attacks  the 
Infant  i^ants,  instead  of  one  Another  mode  is  to  join  ladish-seed  to  the  above^  new  and.  old,  steeped  in 
the  foregoing  manner,  it  being  found  that  the  fly  prefers  the  radish  to  the  turnip.  Some  recommend 
the  mixing  of  an  eaual  miantity  of  rapeoeed  with  the  tumip.4eed,  alleging,  that  if  a  fly  cuts  off  the  tur 

M,  the  rape  may  be  left  for  a  r  ...   ..--.-    -  —  - 


crop ;  and  that  if  the  turnips  escape,  the  rape  may  be  treated  as  weeds, 
precaution,  however,  as  to  the  fly,  is  to  ww  thick,  or  to  mix  the  seed  with  soot,  Ihne, 


nips,  the  rape  may  t 

Tbcmostc 

orasbesL 

5S98.  The  quantiiy  of  teed  used  may  be  from  two  pounds  to  two  and  a  half  pounds 
avoirdupoise  per  acre.  It  is  necessary  to  give  a  sufficient  quantity  of  seed,  to  pro> 
vide  against  the  loss  of  plants  from  the  ravages  of  insects,  and  other  contingencies.  But 
the  quantity  should  not  be  excessive ;  because  the  plants,  when  too  thick,  get  interwoven 
together,  and  thence  become  difficult  to  be  thinned  in  a  proper  manner. 

5399.  The  muring  procesi  being  compleied,  the  ridgelets  remain  flattened  and  com- 
pressed. [Jig.  756.) 
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5400.  The  several  operations  of  forming  the  ridgelets,  q>r8ading  the  dung,  covering  it 
by  the  plough,  and  sowing  the  seed,  ought  to  be  carried  on  in  close  succession.  The 
dung  must  be  immediately  covered,  that  none  of  its  powers  may  be  lost  by  evaporation ; 
and  the  seed,  to  ensure  its  early  vegetation,  ought  to  be  sown  as  soon  as  possible  upon 
the  moist  earth  turned  up.  The  various  works  of  the  turnip  culture,  thus  carried  on  at  the 
same  time,  furnish  the  best  specimen  which  the  culture  of  the  fields  affiards  of  the  bene- 
ficial effects  of  a  proper  division  of  labour.  The  process  has  all  the  appearsnce  and 
effects  of  garden  culture,  with  the  difference  of  its  being  conducted  with  incomparably 
greater  economy  and  despatch. 

5401.  The  period  of  sowing  in  the  north  of  England  and  Scotland  is  from  the  1st  to 
the  end  of  June,  though  it  is  often  continued  to  the  middle  of  July.  The  turnips,  how- 
ever, sown  after  the  latter  of  these  periods  seldom  attain  to  a  proper  sixe ;  and,  when 
sown  earlier  than  the  Ist  of  June,  they  are  apt  to  shoot  forth  the  seed-stem  before  winter, 
by  which  not  only  the  soil  is  deteriorated,  but  the  nutritive  juices  of  the  root  exhausted. 
In  the  south  of  England  they  may  be  sown  somewhat  later  than  in  the  north. 

5402.  The  time  qf  sowing  in  other  ammtries  must  be  varied  by  the  nature  of  the  climate  and  soil  It  Is 
to  be  Inferred,  that  in  warmer  countries,  where  vegetation  is  more  rapid,  the  lowing  should  be  deferred 
ttll  a  later  period.  At  Roville,  in  the  north  of  France,  U.  de  Dombasle  scaetlmes  sows  in  August,  and 
yet  obtains  a  medium  crop^ 

5403.  Hoeing.  When  the  plants  are  an  inch  or  more  in  height,  or  when  weeds 
rppear  amongst  them,  the  process  of  hoeing  commences.  This  is  done  either  by  a  small 
]:  lough  drawn  by  one  horse,  going  and  returning  along  the  hollow  of  each  ridgelet,  and 
cutting  of  a  slice  of  earth  from  the  sides,  as  near  to  the  turnips  as  possible  (fg.  757.) 

757 


or  by  the  horse-hoe,  of  which  there  are  various  kinds.  The  most  simple  of  these  consists 
of  a  flat  triangular  share  {Jig.  758.  a),  with  two  lateral  arms  (6,  6},  formed  to  set  wider 
or  narrower,  and  fixed  to  a  beam  and  handles  by  three  upright  coulters  of  iron ;  or, 
which  is  better,  the  lateral  arms  are  omitted,  the  triangular  share  fixed  to  the  beam,  and 
two  moveable  upright  coulters  attached  by  a  cross  bar. 
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Part  III. 


5iM.  One  nfthe  bat  tmmip  kone-koa  i»  foimed  flnxn  the  skdetoD  of  m.  common  plough  (Jig.  7581),  by 

7» 


two  coulters  of  iron  curved  inwards  (a,  b),  and  fixed  to  wooden  ban  («,  /,  and  c,  <f),  which  last  again  are 
hooked  to  the  beam  of  the  implement,  and  made,  by  means  of  a  cross  iron  bar  ig.  A),  to  be  set  at  a 
greater  or  smaller  distance  ftrom  each  other  as  it  may  be  required.  A  broad  iron  share  (i)  moves  in 
the  middle  of  the  hollow  of  the  ridges,  while  the  two  coulters  on  each  side  go  as  near  to  the  rows  of 
turnips  as  can  be  done  with  safety ;  and  in  this  manner  the  intervals  of  the  ridges  are  tilled,  and  the 
weeds  within  them,  and  as  near  to  the  planu  as  the  coulters  can  go,  cut  up  and  destroyed  By  removing 
the  wooden  bar  and  coulters  of  this  machine,  and  hooking  to  it,  on  each  side,  a  small  cast-Iron  mould- 
board,  it  is  converted  to  the  double  mould-board  plough  also,  as  we  have  seea 

5405.  Tke  brakf$  or  horse-hoe*  of  WUkie  (266fl),  Finlayson  (S6OT.),  or  of  Kirkwood  (4955.),  may  easily 
be  set  and  arranged  fbr  tJiis  or  an  v  other  description  of  culture ;  so  that  it  requires  no  new  implements. 
5I0&  T%e  hand-hoers  go  to  work,  each  having  a  little  iron  hoe,  fixed  upon  a  wooden  handle  about  three 

feet  in  length  (jS;g.  76a).   The  breadth  ofthe  blade  :a^  of  this 

'  ^-       "*        ^  hoe  is  eight  inches ;  aiid  the  workers,  standing  in  the  hollow 
IT '"^'3  with  their  faces  to  the  ridges,  hoe  the  turnip  planu,  leaving 


X 
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them  sUnding  singly,  at  the  distance  from  each  other  of  fhna 


ten  to  twelre  inches.  Bv  this  operation  the  rows  of  the  turnips  arc  cleaned  of  all  weeds ;  the  superfluous 
I^ts  cut  up  aiid  pushed  into  the  intervals,  where  they  die ;  and  the  plants  to  be  preserved  left  standing 
singly  at  the  distance  required.    A  transverse  section  of  the  ridges  will  then  appear  thus  (/Ig.  76L)>  and 
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a  longitudinal  section  thus :  ijg.  76SL)    The  plants  should  not  be  nearer  to  each  other  than  ten  inches,  that 
they  may  increase  to  a  proper  sixe. 
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5407.  Second  hor$e-hoeing.  Soon  after  the  operation  in  question,  weeds  will  again  sprout  up  in  the 
intervals  of  the  ridges  and  amongst  the  plants.  In  the  course,  therefore,  of  twdve  days  or  more  the 
hone-hoe  again  nasses  through  the  intervals  of  the  ridges,  cutting  up  all  the  weeds  that  may  have  spruns 
up;  and  ioon  after  the  hand-hoers  again  go  to  work  with  the  same  instrument  as  before,  cutting  up  all 
"weeds  which  may  have  grown  amongst  the  turnips,  and  carefully  singling  any  plants  that  may  by  chance 
have  been  omitted  in  the  first  hoeing.  After  this  process,  a  section  of  the  ridges  will  appear  thus :  (fig-  763.) 

763 


5406l  Third  horse-hoeing.  Sometimes  the  horse-hoe  passes  once  more  down  the  intervals  after  a  short 
period ;  but  more  generally  the  previous  hand-hoeing  concludes  the  process  upon  all  the  drier  lands,  the 
weeds  being  now  kept  down  by  the  rapid  growth  of  the  plant,  and  the  overshadowing  of  the  intervals  by 
Iti  leaves.  Very  commonly,  however,  at  an  interval  of  eight  or  ten  days  after  the  last  hand  or  horse, 
hoeing,  the  earth  which  had  been  Uken  ftom  the  rooU  of  the  plants  by  these  several  hoeings  is  again  hOd 
back,  either  by  the  little  one-horse  plough  already  mentioned,  or  by  the  double  roould-board  plough, 
pasting  down  the  intervab  of  the  rows  and  ridging  up  the  earth  thus :  {fig.  764.)    The  deaign  in  this  ope. 


ration  la,  that  any  weeds  remainbig  in  the  intervals  after  the  former  hoeings  may  be  destroyed,  and  that 
the  land  and  turnips  may  be  kept  more  dry  during  wet  weather  and  the  months  of  winter.  This  concludes 
the  culture  of  the  turnip,  which  now  grows  rapidly  without  ftirther  care ;  and  by  the  beginning  of  Sepy 
tember  the  leaves  of  a  good  crop  will  have  covered  the  entire  surface,  making  a  transverse  section  of  the 
ridges  appear  thus :  {fig.  765.) 
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5409.  The  Swedish  turnip  is  cultivated,  used,  and  stored  precisely  in  the  same  manner 
as  the  common  turnip ;  but  it  is  generally  sown  several  weeks  earlier.  It  does  not. 
attain  to  the  same  weight  by  the  acre ;  and,  as  it  is  more  difficult  to  raise,  it  ought  to 
receive  a  greater  quantity  of  manure,  and  to  be  always  upon  good  land.  The  Swedish 
has  a  property  which  the  common  turnip  has  not,  that  of  bearing  to  be  transplanted 


Book  VI.  THE  TURNIP.  859 

when  young ;  so  that,  where  blanks  appear  in  a  field,  the  spaces  may  be  filled  up  by 
transplanting.  Analogous  to  the  Swedish  tuniip,  in  hardiness  and  nutritive  qualities, 
is  the  large  yellow  or  Aberdeen  turnip.  This  root  is  perhaps  superior  to  the  Swedish 
turnip,  in  so  far  as  it  may  be  raised  with  less  difiiculty.  It  serres  the  same  purpose  of 
a  sucoedaneum  to  (he  common  turnip  in  spring. 

5410.   Cotuumption  of  the  tumipi*     By  the  end  of  October  or  beginning  of  NoTember, 
when  the  pastures  have  decayed,  the  turnips  begin  to  be  used  for  food. 

5411.  FFilM  tkeep  are  to  be  fed,  the  tumipt  are  either  puUed  up  by  the  hand,  and  carried  away,  as 
wanted,  into  the  fleldi,  in  which  the  sheep  are  kept,  and  there  spread  regularly  upon  the  ground ;  or  more 
fk-equently  and  economically  the  sheep  are  at  once  driven  into  the  fields  of  turnips,  and  suffered  to  con- 
sume  the  roots  as  ther  stand.  In  this  case  the  animals  are  not  suflfarcd  to  range  over  the  whole  field  at 
first,  but  are  confined  to  a  space  of  an  acre  or  move,  by  means  of  nets,  or  a  series  of  moreable  rails  or 
hurdlesL  When  the  sheep  liave  eaten  the  roots  very  nearly,  the  remnant  in  the  ground  may  be  picked  up 
by  a  little  hoe  0^.  7Ga)  or  by  the  turnip  chopper  already  described  (^2579.) ;  and  when  the  whole  are 
mf,f,  consumed,  the  nets  or  rails,  or  hurdles,  are  moved  to  another 

'^^  divisi<m,  and  so  on  throughout  the  field,  leaving  the  spaces  before 

cleared  open  to  the  sheep  to  move  upon.  This  manner  of  con. 
suming  the  turnips  aflbrds  an  admirable  manure  to  the  land,  and 
prepares  it  well  for  the  subscouent  crops  of  grain  and  herbage.  In 
hseding  in  this  manner,  it  is  nrcquent  to  pbce  in  the  field  a  little 
rack  with  a  cover,  containing  a  small  quautity  of  hay,  which  seema 
to  be  relished  by  the  animals  amid  t^eir  roolster  food. 

5418.  In  the  feeding  qfoxen,  the  turnips  may  be  laid  down  on  a  dry  field,  as  in  the  case  flnt  mentioned ; 
hut  the  proper  and  regular  manner  of  feeding  these  animals  is  to  supply  them  with  the  turnip  in  the 
house  or  open  yard,  littering  them  at  the  same  time  plentifully  and  rcKularly  with  straw,  and  giving  them 
what  they  choose  to  consume  of  it  u  provender,  with  their  turnip-food.  Cattle  are  fed  either  by  being 
tied  to  upright  posts  in  the  house,  or  they  are  sunred  to  go  at  large  in  the  straw.yard.  This  last  is  greatly 
the  better  mode  of  feeding,  the  turnips  being  supplied  flrom  troughs  or  otherwise,  and  a  shed  for  shelter 
being  always  at  hand  and  open  to  the  cattle  to  repose  in.  It  is  well,  however,  that  too  many  animals,  of 
Uiffbrent  strength  and  sise,  be  not  put  together,  lest  thev  distuib  each  other  in  feeding.  Sometimes  courts 
are  made  and  divided  into  separate  compartmcnu,  holding  only  two  cattle  In  each,  and  this  is  found  to  be 
an  exceediii{{ly  good  practice  When  cattle  are  of  value,  and  put  up  for  quick  fattening,  it  is  common  to 
cut  otrthe  leaves  and  tails  of  the  turnip^  giving  the  leaves  to  the  younger  and  less  valuable  stock,  and  the 
bulb  onlv  to  that  which  is  to  be  fed. 

5413.  Youfir  cattle,  not  intended  to  be  Immediately  flittencd,  receive  only  a  limited  portion  of  turnips, 
their  princiiMl  provender  being  straw.  By  receiving  a  portion  of  turnips  with  their  drier  provender,  these 
animals  are  kept  in  a  much  more  healthy  condition  than  if  confined  to  the  latter  food,  and  continue  to 
grow  throughout  the  whole  season,  instead  of  pining  away  at  the  time  when  green  hcrtMge  can  no  longer 
be  found  for  them.  With  the  design,  too,  of  keeping  them  in  a  good  condition,  turnips  axe  sup}ilied  in  s 
limited  quantity  to  milch  cows,  and  in  particular  at  the  Ume  of  calving.  The  turnip,  however,  though  It 
addri  to  the  quantity  of  milk,  gives  it  a  strong  and  disagreeable  flavour. 

Ml 4.  When  both  sheep  and  caiUe  are  fed  upon  a  farm,  It  is  usual  to  pull  up  every  alternate  four  or  five 
rows  of  turni|Mi  for  the  cattle,  leaving  the  remainder  on  the  ground  for  tne  sheep,  so  that  the  land  on 
which  the  turnips  bad  grown  may  receive  its  proportion  of  the  manure  produced.  {Qtiar.  Jour.  Am. 
vol.i.p.28&)  . 

5115.  The  advantagei  qf  eaUngtumiim  on  ^te  place  of  their  growth  bw  aheep,  both  In  manuring  and 
consolidating  the  ground,  are  sufficiently  well  known  to  every  farmer.  One  great  defect  of  the  Inferior 
sort  of  turnip  soil  is  the  want  of  tenacity  \  and  it  is  found  that  valuable  crops  of  wheat  may  be  obtained 
upon  very  light  porous  soils,  after  turnips  so  consumed.  It  is  not  uncommon  to  let  turnips  at  ah  agreed 
price,  for  each  sheep  or  beast,  weekly.  This  varies  according  to  age  and  sise,  and  the  state  of  the  demand, 
from  four.pence  or  leu,  to  eighUpence  or  more,  for  each  sheep  weekly,  and  from  two  shillings  to  fire  for 
each  beast  An  acre  of  good  turnips,  say  thirty  tons,  with  straw,  will  fatten  an  ox  of  sixty  stone,  or  ten 
Leicester  sheep.  Su^KMlng  the  turnips  worth  six  guineas,  this  may  bring  the  weekly  ke^  of  the  ox  to 
six  shllUnga  and  three.pence  halfjpenny,  and  of  the  sheep  to  about  scven.pence  halfpenny  a  week.  In  this 
way  of  letting,  however,  disputes  may  arise,  as  the  taker  may  not  be  careftil  to  have  them  eaten  up  clean. 
The  person  who  lets  the  turnips  has  to  maintain  a  herd  for  the  taker ;  and  when  let  for  cattle,  and  conse. 
quently  to  be  carried  ofii;  the  taker  finds  a  man  and  horse,  and  the  letter  maintains  both.  The  taker  has 
to  provide  hurdles  or  nets  for  fencing  the  allotments  to  sheep  ;  but  the  letter  must  fence  his  own  hedges 
If  necessary,  llie  period  at  which  tlie  taker  is  to  consume  the  whole  is  usually  fixed  in  the  agreement, 
that  the  seller  may  be  enabled  to  plough  and  sow  his  land  in  proper  season.  (SuppL  to  Encyc.  BriL\ 
The  rule  for  selling  turnips  in  Norfolk  is  calculated  ttava  the  fact,  that  one  acre  qf  good  twrnipg  u 
tiUfMentfor  100  iheepfor  one  week.  Then,  whether  turnips  be  dear  or  cheap,  the  price  per  week  may  be 
easily  found  —  at  5^  per  acre,  U  per  week  per  head,  and  SQ^of  all  other  prices.  Thu  is  under  the  suppo. 
sition  that  the  crop  is  to  be  eaten  off  on  the  ground. 

5416.  The  Swediih  and  pellow  tumipt  are  eaten  greedily  by  horses ;  and  affbrd  a  very  nutritive  and 
salutary  food  along  with  bay  or  straw  for  working  stock.  The  best  mode  is  to  steam  them  after  pre- 
viously  passing  them  through  the  slicing  machine,  m  no  root  requires  so  much  cooking  as  the  Sweoiah 
turnip.  Horses  will  also  eat  the  white  turnip,  but  not  freely,  unless  they  have  been  early  accustomed  to 
them,  as  in  some  parts  of  Norfolk. 

5417.  CaUie  fatten  much  fatter  un'th  eUan  turnip*  than  with  such  as  are  dirty,  and  therefore  Waistell 
recommends  that  they  should  never  be  given  without  bemg  previously  washed.  **  llie  earth  upon  unwashed 
turnips,**  lie  says,  *'  scours  the  cattle,  and  keeps  their  bodies  too  loose  and  open :  their  dung  being  thin  and 
almost  liquid,  carries  off  with  it  a  white  mucous  matter  ftom  the  bowels,  which  is  frequently  seen  among 
the  dung,  the  loss  of  which  must  necessarily  retard  the  fattening  of  the  cattle :  but  with  washed  turnips 
their  dune  Is  wax.like,  and  figured  similarly  to  the  dung  of  cattle  fed  on  rich  meadow  hay.  Cisterns 
are  also  Ibund  very  useftil  in  ftosty  weather ;  for  when  froien  turnips  are  thrown  into  spring  water,  U 
speedily  draws  out  of  them  all  the  Icy  particles,  which,  when  retained,  must  undoubtedly  render  them 
much  less  nourishing  and  improving  to  the  cattle  that  eat  them.*'    ( fVaittelTs  De»ign$,  fc  p^  4a) 

5418.  Near  large  toums  the  most  profitable  mode  of  disposing  of  turnips  is  to  the 
cow-keepers  and  green-grooers. 

541 9.  The  applieaihn  of  ttamips  in  domestic  economy  is  well  known.  Hiey  may  also 
be  used  in  the  distillery ;  and  a  wine  is  said  to  be  made  from  them  by  the  London  manu- 
facturers of  imitations  of  fordgn  wine. 

5420.  The  ttoring  qf  turnips  is  attended  with  too  much  labour  and  risk  to  be  of  much 
advantage  in  the  greater  part  of  tlie  kingdom.  Common  turnips  are  never  stored  in 
any  great  quantity,  though  sometimes  a  portion  is  drawn  and  formed  into  heaps,  like 
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potato  camps,  and  lightly  covered  with  straw,  or  preserved  for  some  time  under  a  shed. 
On  these  occasions,  before  storing  up,  the  shaws  or  leaves  and  the  tap-roots  must  be  cut 
off  and  removed,  to  prevent  heating  and  rotting.  The  heaps  must  not  be  covered  with 
earth-like  potatoes,  for  in  this  case  their  complete  destruction  is  inevitable.  This  root 
contains  too  much  water  to  be  preserved  tor  any  length  of  time  in  a*  fresh  and  palatable 
state,  after  being  removed  from  the  ground ;  and  though  the  loss  in  seasons  unusually 
severe,  particularly  in  the  white  globe  variety,  is  commonly  very  great,  it  is  probable  that  a 
r^^ular  system  of  storing  the  whole,  or  the  greater  part,  of  the  crop  every  season  would, 
upon  an  average  of  years,  be  attended  with  still  greater  loss ;  besides  the  labour  and 
expense,  where  turnips  are  cultivated  extensively,  would  be  intolerable.   {Supp*  ^fc*) 

5491.  Takhig  vp  and  rnlaeing  is  a  mode  by  which  turaipc  have  been  preferred,  by  Blaikie  of  Hoik, 
ham,  and  fome  others.  The  mode  is  to  cart  the  turnips  from  the  field  where  they  grow,  to  a  piece  of 
ground  near  the  ftrm-oOlces,  before  the  winter  rains  set  in,  when,  the  tap.root  being  cut  off,  the  pianta 
are  set  on  the  surface  of  the  ground,  in  an  upright  position,  as  close  to  eacn  other  as  they  can  stand,  where 
they  keep  much  heiter  than  in  a  store  during  the  whole  season.  The  advantages  of  having  them  quite 
cloae  to  the  homestead,  in  place  of  bringing  them  most  probably  (hnn  a  distant  part  of  the  farm  in  wet  or 
stormy  weather,  are  so  obvious,  as  fUUy  to  Justify  a  recommendation  of  the  practice. 

54S1  Reptaeimg  and  earthing  have  also  been  tried  with  success,  especially  with  the  Swedish  turnip. 


Being  pulled  and  (Veed  fkom  their  root»and  leaves,  they  are  carted  to  a  piece  of  well  worked  dry  soil  near 

'"e  farmery,  and  there  deposited  in  rows,  so  close  as  nearly  to  touch  eacn  other  in  thr  "" --.--" — 

i,  toe  plough  covering  one  row  as  another  furrow  is  opened.    In  this  way  mi 
earthed  in,  and  on  a  very  small  space,  and  they  can  be  turned  out  when  wanted  with  equal  fSicility. 


furrows,  toe  plough  covering  one  row  as  another  furrow  is  opened.    In  this  way  many  tons  are  quickly 

earthed  in,  and  on  a  very  small  space,  r-^  " *— "  -  '  -'^ '^     '^"^   '  -'--...^-- 

{Farmer*»  Magaxmct  voL  xxliL  p.  S8S.) 

5423.  The  produce  of  ivrtdpt  cultivated  in  the  broad-cast  manner  in  England  varies 
from  five  to  fifteen  tons  per  acre :  the  latter  is  reckoned  a  very  heavy  crop.  In  Northum- 
berland and  Berwickshire,  a  good  crop  of  white  globe  turnips  drilled  usually  weighs  from 
twenty-five  to  thirty  tons  per  acre,  the  yellow  and  Swedish  conunonly  a  few  tons  less«  Of 
late  there  have  been  instances  of  much  heavier  crops,  and  in  Ayrsliire  it  would  appear  that 
above  sixty  tons  have  been  raised  on  an  English  acre,  the  leaves  not  included.  {Farmer* $ 
Magadne,  vols.  xv.  and  xvi.)  But  such  an  extraordinary  produce  must  have  been  ob- 
tained by  the  application  of  more  manure  than  can  be  provided,  without  injustice  to 
other  crops,  from  the  home  resources  of  a  farm ;  and  where  turnips  form  a  regular  crop 
in  the  rotation,  no  such  produce  is  to  be  expected  under  any  mode  of  culture. 

5424.  The  produce  cf  the  turnip  in  nutritive  matter,  as  proved  by  Sir  H.  Davy,  was 
forty-two  parts  in  a  thousand ;  of  which  seven  were  mudlagc,  thirty-four  sugar,  and  one 
gluten.  Swedish  turnips  afforded  sixty-four  parts  in  a  thousand  of  nutritive  matter,  of 
which  nine  were  starch,  fifty-one  sugar,  two  gluten,  and  two  extract.  According  to  Von 
Thaer,  100  lbs.  of  turnips  are  equal  to  twenty^wo  of  hay ;  and  an  ox  to  get  &t  on 
turnips  ought  to  have  one  third  of  its  weight  daily. 

5425.  To  raise  turnip  seed,  the  usual  mode  is  to  select  the  most  approved  specimens  of 
the  variety  to  be  raised  at  the  season  when  they  are  full  grown ;  and  either  to  remove  all 
others  from  the  field  and  leave  them  to  shoot  into  flower  stems  next  year,  or  to  tnms- 
plant  them  to  a  place  by  themselves,  where  they  will  be  secure  from  the  farina  of  other 
plants  of  their  genus.  In  either  case  they  must  be  protected  by  earthing  up  ftom  the 
winter's  frost  and  rains,  and  in  the  ripening  season  from  the  birds. 

549&  The  true  sort  qf  Swedish  tnmip  can  very  easiW  be  kept  by  only  attending  to  the  plants  when  in 
flower.  AU  the  degenerated  ones  bear  bright  vellow  flowers,  which  should  be  pulled  out  before  the  seed 
ripens.  The  true  sort  have  a  brotimish  yellow  flower.  This  saves  the  expense  of  transplanting  if  a  comer 
or  one  ridge  of  a  field  can  be  found  convenient  for  saving. 

5487.  The  Norfolk  seed-grotaers  have  a  sort  of  theory  on  the  subject  of  transplanting  turnips  for  seed 
which  it  may  be  worth  wlnle  to  attend  to.  According  to  that  theory,  where  turnip  seed  is  collected  Arom 
such  turnips  u  have  been  sown  three  or  four  years  in  succession,  the  roots  are  liaole  to  be  numerous  and 
long,  and  the  necks  or  parts  between  the  bulbs  and  leaves  coarse  and  thick  :  and  when  taken  from  such  as 
have  been  transplanted  every  year,  these  parts  are  liable  to  become  too  fine,  and  the  tap-roots  to  be  dimi. 
nished  in  too  great  a  proportion.  Of  course  the  most  certain  plan  is  to  procure  seed  ttom  turnips  that  are 
transplanted  one  year  and  sown  the  next ;  or,  if  they  be  transplanted  once  in  three  years,  it  is  supposed, 
that  the  stock  may  be  preserved  in  a  proper  state  of  perfection.  It  is  stated,  that  the  metnod  of  {icrform. 
ing  this  liusincss  in  the  best  way,  is  to  select  such  turnips  as  arc  of  the  best  kinds  and  of  the  most  perfoet 
forms  fhnn  the  field  crops,  and  after  cutting  their  tops  off.  to  transplant  them,  about  the  month  of 
November,  or  following  month,  into  a  piece  of  ground  that  has  been  put  into  a  fine  state  of  tillage  by 
repeated  ploughing  or  digging  over,  and  which  should  be  situated  as  near  the  house  as  it  can  be,  in  order 
that  the  birds  may  be  better  kept  fVom  it  The  seed  will  mostly  be  ready  for  gathering  in  the  end  of  July, 
or  in  the  following  month. 

64S&  Others  eiutivatorst  however,  advise  that  the  seed  collected  flrom  a  few  turnips  thus  transplanted 
should  be  preserved  and  sown  in  drills,  in  order  to  raise  plants  for  seed  for  the  general  crop,  drawmg  out 
all  such  as  arc  weak  and  improper,  leaving  only  those  that  are  strong  and  which  take  the  lead ;  and  that 
when  these  have  formed  bulbs,  such  as  do  not  appear  good  and  perfect  should  be  taken  out,  as  by  this 
means  turnip  seed  may  be  procured,  not  only  of  a  more  vigorous  nature,  but  capable  of  vegetating  with 
less  moisture,  and  of  producing  stronger  and  more  hardy  plants.  The  practice  of  tranq>lanting  the  whole 
of  the  turnips  for  seed  for  the  main  crops,  they  contend,  is  not  only  highly  expensive,  but  injurious,  by 
diminishing  the  strength  of  the  plants  fVom  the  destruction  of  their  tap-roots.  Very  good  seed  may,  how. 
ever,  be  raucd  in  either  of  the  methods  that  have  been  here  described. 

54it9.  The  bett  Norfolk  tttmip~seed  grower*  are  of  opinion  that  unless  the  seed  be  altpajfs  saved  ftom 
transplanted  roots,  the  stock  will  infallibly  degenerate  in  the  manner  here  described.  The  statement  that 
transplanting  onoe  in  three  years  is  sufllcient,  was  a  mere  pretence  with  some  of  the  growers  to  enable 
them  to  save  two  thirds  of  Uie  heavy  expense  which  attends  transplanting  turnips,  and  to  get  the  same 
i  for  their  seed  as  if  it  had  been  properly  saved.    The  only  exception  to  this  la  hi  what  the  Norfolk 


I  calls  the  ** pudding**  or  **  long  pudding**  tuniip,  which  is  too  tender  to  bear  the  winter.    For  a 
stock,  a  few  SOTts  are  taken  up  and  protected  fVom  cold  like  mangold  wunel ;  and  for  a  general  crop  the 
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seed  is  sown  broadcast  and  not  hoed,  but  suAared  to  grow  like  rape.    80  treated  tbe  plants  Ibnn  rcry 
small  woody  sorts,  wliich  are  capable  of  enduring  fk-ostsw  (J.  L.) 

543a  After  the  need  has  become  fnUy  ripened^  it  is  mostly  reaped  by  cutting  off  part  of  the  stems,  and 
ailerwaMs  tying  them  up  into  sheaves,  which,  when  fufflciently  dir,  are  put  into  long  stacks,  and  kept 
through  the  v^ter,  in  order  to  be  threshed  out  about  the  time  when  it  is  wanted.  But  as  in  this  way 
much  seed  is  liable  to  be  kwt,  by  its  readiness  to  escape  tnm  the  pods  in  which  it  is  contained,  it  is  advised, 
as  a  much  better  practice,  to  have  it  immediatoly  threshed  out,  either  upon  a  cloth  in  the  field  where  it 
grew,  or  in  some  other  cooTenientplace,  being  tnen  put  into  bags  proper  for  the  purpose  and  phieed  in  a 
situation  which  is  perfectly  dry.  From  seed  crops  ol  this  sort  being  subject  to  much  ii^ury,  and  loss  in 
dtflbrcnt  ways,  the  quanuty  of  produce  must  be  very  difl^rent  under  difftecnt  circumstances ;  but  it 
^  ^ 1  at  not  less  f—  *- —  ' ' " ' —  w„-..-,_  .w *.«. . * 


crop,    \^r%i    .«W      WMV«BU.«,W>      «..       Q.— ~<,      ...—       — —        '.,_._w^       -^  ■    —      ——-.——  ■         ■  J,     —    —    r^     ■     ■    ■       ■  -w 

turnip  seed  can  only  t>e  grown  to  advantage  in  particular  circumstances  d  soil  and  situation.    In  i 
cases  it  is,  however,  weQ  for  the  fkrmer  to  raise  his  own  seed,  as  that  of  the  shops  is  sddom  to  be  AiUy 
depended  upon. 

54S1.  The  diieaaa  and  nuurieM  to  which  tumipt  are  UaUe  are  Tarioua.  At  their  first 
appearance  their  leaves  are  hable  to  the  attacks  of  the  fly  (A^hisand  Hiltica,)  the  cater- 
pillar, the  slug,  and  the  mildew.  Their  bulbs  and  roots  are  attacked  by  worms  of 
different  kinds ;  by  a  singular  tendency  to  monstrosity,  known  provincially  by  the  name 
of  fingers  and  toes ;  by  the  anbury  ;  by  canker,  and  by  wasting  or  gangrene  from  water 
or  frost.  Of  all  or  most  of  these  injurious  diseases  it  may  be  observed,  that  they 
neither  admit  of  prevention  or  ctu-e  by  art.  Under  ftvourable  circumstances  of  soil, 
climate,  culture,  and  weather,  they  seldom  occur ;  therefore  all  that  the  cultivator  can 
do  is  to  prepare  and  manure  bis  land  properly,  and  in  the  sowing  season  supply  water 
when  the  weather  is  deficient  in  showers  or  the  soil  in  humidity. 

5432.  The  fly  attacks  the  turnip  when  in  the  seed.lc«f,  and  either  totaQy  devours  it,  or  paitiaUy  eats 
the  leaves  and  centre.bud.  so  as  to  impede  the  progress  of  the  plants  to  the  second  or  rough  leavcfi 
Whether  the  eggs  of  these  flies  are  deposited  on  the  planuor  in  the  soil,  does  not  appear  to  be  ascertained; 
in  all  probability  they  are  attached  to  tbe  former,  as  in  the  gooseberry  caterpillar,  and  most  cases  of  flics 
and  insects  which  feed  on  plants.  Preparations  and  mixtures  of  the  seed,  as  aheady  treated  o^  are  all 
that  have  yet  been  done  in  the  way  of  preventive  to  this  evlL 

5433.  Tiie  eaterpiUar  makes  its  appearance  after  the  plants  have  produced  three  or  more  rough  leaves; 
these  they  eat  through,  and  either  destrw  or  greatly  impede  the  progress  of  the  plants.  There  can  be 
little  doubt  that  the  eggs  of  these  caterpillars  are  deposited  mi  the  leaves  pf  the  plants  by  a  species  of 
moth,  as  the  caterpillar  may  be  detected  when  not  larger  in  diameter  than  a  hair.  As  preventives  to 
the  moths  flrom  fixing  on  tbe  turnips  for  a  depository  for  their  eggs,  it  has  been  proposed  to  place  vessels 
with  tor  bi  dlflbrent  parte  of  the  field,  the  smell  of  which  is  known  to  be  very  oflknsive  to  moths  and  all 
insecte ;  or  to  cause  a  thick  offensive  smoke  fhnn  straw  or  weeds  10  pass  over  the  ground  at  the  time  when 
It  is  supposed  the  moths  or  parent  files  were  about  to  commence  their  operationa  To  destroy  the 
caterpillar  itself,  watering  with  tobacco  water,  lime  water,  strong  brine,  and  laying  on  ashes,  barley 
awns,  ftc  have  been  proposed. 

5i3«.  The  $iug  amd  tnaii  attack  the  plante  both  above  and  under  ground,  and  eat  both  the  leaves  and 
rootL  Rolling,  soot,  quicklime,  awns,  &c.  have  been  proposed  to  annoy  them;  but  the  only  efltetua! 
mode  is,  immwiiately  after  the  turnips  ara  sown,  to  strew  the  ground  with  cabbage  leaves,  or  leaves  of  any 
of  the  Msslca  tribe.  On  these,  cq^ecially  If  sweet  from  Inc^ent  decay,  the  slugs  wiU  pasture,  and  may 
be  gathered  off  by  women  or  children  every  morning.    If  as  many  cabbage  leaves,  or  handftils  of  decaying 

*     *  ■    '•  -  «•   -     J ■" «^ 7  two,  say  at  the  rate  of  a  leaf  to 

!  slugs  and  removing  the  leaves 

„.., J  most  eiRctuai.  a    '" 

market  and  other  gardeners.    (Encpc.  of  Gent  2Si7&} 

5435.  The  mOdevf  and  blight  attack  the  turnip  in  dlflterent  stages  of  its  progress,  and  always  reterd  its 
jTOwth.  Ite  effbcta  may  be  palliated  by  watering  and  strewing  the  leaves  with  sulphur;  but  this  will 
nardly  be  considered  applicable  to  whirie  fieUa 

5436.  The  worms  uUach  the  roots;  and,  when  thev  commence  their  ravages  at  an  early  period,  impede 


pea  haufan,  or  any  similar  vegeteble  be  procured,  as  will  go  overa  ridae  or  two,  say  at  the  rate  of  a  leaf  to 
every  square  yard,  a  whole  field  may  soon  be  cleared  by  picking  off  the  slugs  and  removing  the  leaves 
once  in  twenty-four  hours.    This  mode  we  have  found  most  effectual,  and  it  is  extensively  practised  by 


admit  of  no  remedy  or  preventioD. 


growth, 
nardly  b« 

5436.  7 
theirgrowth,  and  ruin  or  greatly  injure  tHe  crop.    Tfiey ,  __  , 

5437.  The  forken  excrescences,  known  as  finaers  and  toes  in  some  places,  and  as  the  anbury  in  others,  are 
considered  an  alarming  disease,  and  hitherto  it  can  neither  t>e  guarded  against  nor  cured,  llie  foltowlng 
account  of  it  is  given  by  William  Spence,  president  of  the  Holdenicss  Agricultural  Society  in  1811 :  — 

5t38.  In  some  plants,  the  bmtb  itseif  is  spUt  into  severolJInger  Uke^ivertimg  lobes.  More  fkvouenUv  the 
bulb  is  externally  tolerably  perfect,  and  the  tap-root  is  tne  part  principal^  diseased ;  being  either  wholly 
metamorphosed  into  a  sort  of  misshapen  secondary  bulb,  often  larger  than  the  real  bulb,  and  closely  attached 
to  it,  or  having  excrescences  of  various  shapes,  frequently  not  unlike  human  toes  (whence  the  name  of  the 
diseiise>,  either  springing  Immediately  from  its  sMes,  or  from  the  fibrous  roots  that  issue  flrom  it  In  this 
last  case,  each  fibre  often  swells  into  several  kn^n,  so  as  distently  to  resemble  the  runners  and  accom- 
panying tubers  of  a  poteto;  and  not  seldom  one  turnip  will  exhimt  a  combination  of  all  these  dlflteent 
formi  of  the  disease.  These  distortions  manifest  themselves  at  a  verv  early  stage  of  the  turnip's  growth  ; 
and  plants,  scarcely  in  the  rough  leaf,  will  exhibit  excrescences,  which  dmbr  in  nothing  else  than  siae 
from  those  of  the  fblLgrown  root 

5439.  ne  leaves  discover  no  msmsmal  appearance,  except  that  in  hot  weather  they  become  flaccid  and 
droop  i  ttom  which  symptom  the  pretence  of  the  disease  may  be  surmised  without  examining  the  roots. 
These  oonUnue  to  grow  fbr  some  months,  but  without  attaining  any  considerable  slae,  the  excrescences 
enlarging  at  the  same  time.  If  divided  at  this  period  with  a  knife,  both  the  bulb  and  the  excrescencca 
are  found  to  be  perfectly  solid,  and  internally  to  dilftr  little  in  appearance  Ihan  a  healthy  root,  exoept 
that  they  are  of  a  more  mealy  and  less  compact  consistency,  and  an  interspersed  with  moTe  numerous 
and  larger  sap^vessels.    The  taste,  too,  is  more  acrid :  and,  on  this  account,  sheep  neglect  the  diseased 


vhich  soon  changing  to  a  maggot,  and  ultimately  to  a  perftet  insect,  eat  their  way  out 

5440.  For  theprevention  qfthis  disease,  marl  has  been  recommended  by  Sir  Joseph  Banks  and  others ; 
and  where  marl  cannot  t>e  procured.  It  has  been  thought  that  an  addition  of  mouki  of  any  kind,  that  has 
not  borne  turnips,  will  be  advantageous :  such  as  a  dressing  taken  ftom  banks,  woodlands,  ditches,  &c. 
and  mixed  up  wltn  a  good  dose  of  lime.    But  lime  akme  has  been  tried  In  vain ;  and  no  great  dependence 
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can  be  placed  upon  flreth  mould,  as  thk  diaease  hat  been  known  to  prevail  upon  landa  that  had  scaicelj 
ever  before  borne  a  crop  of  turnips  (Farmer's  Magaxhte,  vol  zUL)'.  The  only  efffectual  prereotlye  would 
be  to  hinder  the  insect  from  laying  its  egm. 

5441.  The  canker  attacks  the  roots,  and  partly  the  bulbs,  of  turnips,  and  is  known  by  the  ulcerated  ap- 
pearance it  produces.  Some  consider  it  owing  to  the  presence  of  too  much  iron  in  the  soil,  and  rec<nnmend 
liming  as  a  preventive 

5442.  fVastbig  and  pvirtfaction,  from  excess  of  water  or  flrost,  are  to  be  prevented  by  earthing  up  the 
bulbs,  or  taking  up  and  storing. 

Sect.   III.      The  Carrot Baiicus  Cardta  L.  ;  Penldndria  Digfnia  L.,  and  UmbeUi' 

/era  J.  Carotte,  Fr. ;  Gelbe  Riibe,  Ger. ;  Carota,  ItaL  ;  and  Chrnvioj  Span. 
5.443.  The  carrot  is  a  biennial  plant,  a  native  of  Britain ;  but  though  long  known  as 
a  garden  plant,  it  is  comparatively  but  of  recent  introduction  in  agriculture.  It  appears 
to  have  been  cultivated  from  an  early  period  in  Germany  and  Flanders,  and  introiduced 
from  the  latter  country  to  Kent  and  Suffolk  early  in  the  16th  century.  As  the  carrot  i 
requires  a  deep  soil,  inclining  to  sand,  it  can  never  enter  so  generally  into  cultivation  as 
the  potato  or  turnip ;  but,  as  observed  by  a  judicious  writer,  it  has  been  too  much, 
neglected  on  lands  where  it  would  have  yielded  a  more  valuable  product,  perhaps,  than 
any  bulbous  or  tap-rooted  plant  whatever.  Several  contradictory  experiments  in  its 
culture  have  been  detailed  in  a  number  of  publications,  from  which  the  practical  hus- 
bandman will  be  at  a  loss  to  draw  any  definite  conclusion :  but,  in  a  recent  communication 
to  the  Board  of  Agriculture,  from  liobert  Burrows,  an  intelligent  Norfolk  farmer,  who 
has  cultivated  carrots  on  a  large  scale,  and  with  great  success,  for  several  years,  so  accurate 
an  account  is  presented  of  the  culture,  application,  and  extraordinary  value  of  this  root, 
that  carrots  will  probably  soon  enter  more  largely  into  the  rotation  of  crops  on  suitable 
soils.  {Supp»  ^c»)  This  person  had  more  experience  than  any  one ;  but  he,  after  a  few 
years,  discontinued  to  cultivate  carrots  so  extensively  as  he  did  at  Uie  time  the  conunu- 
nication  to  the  Board  of  Agriculture  was  made.  The  consumption  of  carrot  teed  in 
Norfolk  had,  in  1821,  diminished  from  three  or  four  tons  a  year  to  as  many  cwts. 

5444.  The  varieties  of  carrot  cultivated  in  gardens  are  numerous,  and  readily  increased 
by  the  usual  means ;  but  the  only  sort  adapted  for  the  field  is  the  long  red  or  field  carrot. 
New  seed  is  most  essential,  as  it  will  not  vegetate  in  the  second  year.  Old  seed,  or  a 
mixture  of  old  and  new,  and  also  the  mixture  of  the  horn  carrot,  the  seed  of  which  is 
sent  over  in  large  quantities  from  Holland,  ought  to  be  carefully  avoided. 

5445.  T^e  best  soiljitr  t/ie  carrot  is  a  deep  rich  sandy  loam  ;  such  a  soil  ought  at  least 
to  be  a  foot  deep,  and  all  equally  good  from  top  to  bottom.  On  any  other  the  field  cul- 
ture of  the  carrot  will  not  answer. 

5446.  /«  preparing  the  toHJbr  ike  carroty  it  Is  essential  to  plough  it  before  winter,  that  it  may  be  pul. 
verised  by  flnost ;  and  to  work  it  well  by  the  plough  and  cultivator  In  spring,  to  at  least  the  depth  of  a  footi 
This  deep  tillage  may  be  perfectly  accomplished  either  by  means  of  the  trench-plough  rollowing  the 
common  one.  or  by  the  common  one  alone,  with  a  good  strength  of  team  :  but  the  former  method  is  to  be 
preferred,  wherever  the  lands  arc  inclined  to  be  stiff  or  heavy.  Throe  plough ings  are  mostiv  found  suffi. 
cient,  where  the  land  has  been  previously  in  a  state  of  tillage ;  but  more  may  in  other  cases  be  necessary. 
The  first  ploughing  should  t>e  made  to  the  depth  of  ten,  twelve,  or  fourteen  inches,  and  be  iierformed 
when  the  soil  is  tolerably  di7,  about  the  beginning  of  October.  It  may  remain  in  this  condition  tUI 
towards  the  middle  of  February,  when  it  shouid  be  turned  over  a  second  time,  but  in  a  croas  direction,  to 
nearly  the  same  depths.  In  Bfuch  a  third  ploughing  may  be  given.  In  order  to  the  putting  in  of  the  seed, 
litis  may  be  somewhat  lighter  than  the  preceding  ones.  As  soon  as  the  last  ploughing  has  been  given  in 
March,  the  land  should  be  harrowed,  and  the  surface  made  as  fine  •»  possible 

5447.  In  Suffolk  the  farmers  sow  carrots  after  turnips^  barley,  and  peas  set  upon  a  rye- 
grass ley ;  the  crops  upon  the  first  have  generally  been  most  productive ;  next  to  thai 
they  prefer  the  latter.  In  the  first  place,  they  feed  off  the  turnips  by  the  beginning  of 
February,  and  then  lay  the  land  up  in  small  balks  or  furrows,  in  which  state  it  remains 
till  the  second  week  in  March,  when  it  is  harrowed  down,  double  furrowed  to  the  depth 
of  about  twelve  inches,  and  the  seed  sown. 

5448.  The  cUmate  most  suitable  to  the  carrot  is  the  same  as  for  the  turnip ;  but,  from 
the  depth  to  which  their  roots  penetrate,  they  will  thrive  better  than  the  turnip  in  a  dry 
and  warm  climate. 

5449.  Manure^  according  to  some,  should  not  be  given  to  carrots  the  year  they  are 
sown,  as  it  is  alleged  that  when  the  roots  meet  vrith  it  they  become  forked,  scabbed,  and 
wormy.  This,  however,  is  chiefly  applicable  to  cases  in  wliich  recent  unfermented 
manure  has  been  given,  or  where  other  manure  has  not  been  properly  broken  in  pieces 
and  spread  over  the  soU  or  in  the  drills.  The  Suffolk  and  Norfolk  farmers,  who  are  the 
best  carrot-growers,  always  use  dung;  a  suitable  proportion  of  well  rotted  farmyard 
dung  being  constantly  turned  into  the  soil  at  the  last  ploughing  in  March  .  for  it  has  been 
fully  shown,  by  various  trials  detailed  in  The  Annals  of  JgricuUure  and  other  books  on 
husbandry,  that  though  good  crops  of  carrots  may  be  occasionally  grown  without  the  use 
of  manure,  it  is  only  by  the  liberal  application  of  that  substance  that  the  greatest  produce 
possible  can  be  obtained ;  as  they  are  in  general  found  to  bear  a  relative  proportion  to 
the  quantity  that  may  have  been  employed. 

5460.  Bnrrows  {Hrepares  the  land  witli  a  good  dressing  of  about  sixteen  cart-loads  per  acre  of  rotten 
flirmyard  manure  or  cottager's  ashes  :  the  Toad  is  about  as  much  as  tliree  able  horses  can  draw ;  and,  if 
bought,  coats  about  four  shillings  and  sixpence  per  load,  besides  the  carting  on  the  land.    He  usually  sows 
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wheat  itubblei  after  dorer,  ploughing  the  flrat  time  In  autumn,  and  onoe  more  in  the  earir  part  of  the 
month  of  February,  if  the  weather  permits  ;  setting  on  the  manure  at  the  time  of  sowing,  which  is  about 
the  last  week  in  March,  or  sometimes  as  late  as  the  second  week  in  April. 

5451.  In  SuJUk,  token  carrots  are  intended  to  be  $oum  qfter  nea*.  they  usuallr  plough  the  stubble  as 
soon  as  the  harvest  is  over,  in  order  that  the  land  mav  clear  itscdf  of  weeds;  in  December  it  is  laid  up  in 
small  balks,  to  receive  the  benefit  of  the  frosts :  in  February  it  is  harrowed  down,  and  manured  at  the 
rate  of  fifteen  loads  per  acre }  the  manure  is  ploughed  in  to  the  depth  of  about  four  inches ;  and  in  the 
month  of  March  the  land  is  double  ftirrowed,  and  the  seed  sown.  By  pursuing  this  method,  they  say,  the 
manure  lies  in  the  centre  of  the  soil,  and  not  only  affords  nourishment  and  support  to  the  carrot  in  its 
perpendicular  progress,  but  renders  it  easy  to  be  turned  up  by  a  single  ploughing,  and  greatly  promotes 
the  growth  of  the  succeeding  crop  of  barley.  In  Norfolk  it  is  the  practice  to  sow  carrots  after  a  crop  of 
turnips.  The  manure,  after  being  put  on  the  land  in  the  beginning  of  March,  is  first  ploughed  in  with  a 
common  plough,  and  afterwards  trench-ploughed  about  fourteen  or  fifteen  Inches  deep ;  it  is  then  har- 
rowed very  fine,  and  the  seed  sown  about  the  middle  of  March. 

5452.  The  season  preferred  by  Burrows  fir  tomng  the  carrot  is  the  last  week  in  March 
or  first  in  April ;  but  he  prefers  the  first  period,  having  generally  found  early-sown  crops 
the  most  productive. 

5453.  The  usual  preparation  of  the  seed  for  sowing,  is  mixing  it  with  earth  or  sand,  to 
cause  it  to  separate  more  freely ;  but  Burrows  adds  water,  turns  over  the  mixture  of 
seeds  and  moist  earth  several  times,  and  thus  brings  it  to  the  point  of  vegetating  before 
he  sows  it.  "  Having  weighed  the  quantity  of  seed  to  be  sown,  and  collected  sand  or 
fine  mould,  in  the  proportion  of  about  two  bushels  to  an  acre,  I  mix  the  seed  with  the 
sand  or  mould,  eight  or  ten  pounds  to  every  two  bushels,  and  this  is  done  about  a  fort- 
night or  three  weeks  before  the  time  I  intend  sowing ;  taking  care  to  have  the  heaps 
tiumed  over  every  day,  sprinkling  the  outside  of  them  with  water  each  time  of  turning 
over,  that  every  part  of  the  sand  heaps  may  be  equally  moist,  and  that  vegetation  may 
take  place  alike  throughout.  I  have  great  advantage  in  preparing  the  seed  so  long  bi^ 
forehand ;  it  is  by  this  means  in  a  state  of  forward  vegetation,  therefore  lies  but  a  short 
time  in  the  ground,  and,  by  quickly  appearing  above  ground,  is  more  able  to  contend 
with  those  numerous  tribes  of  weeds  in  the  soil,  whose  seeds  are  of  quicker  vegetation.*' 
iSupp.  ic) 

6i51  Crude,  the  French  translator  of  Yon  Thaer's  work,  describes  in  a  note  (torn.  iv.  iZ97.)  a  prMtloe 
nearly  similar  to  that  of  Burrowsi  Crude  uses  tdttre  (night  soil)  instead  of  earth,  and  waters  with  the 
drainmgs  of  dunghills.  He  keeps  the  mixture  in  a  warm  but  shady  situation  for  eight  days }  by  that 
time  the  seed  is  nearly  ready  to  vegetate,  and  he  sows  It  immediately. 

5455.  The  quantity  of  seed  when  carrots  are  sown  in  rows  is  two  pounds  per  acre, 
and  for  broad-cast  sowing  five  pounds.  Burrows  sows  ten  pounds  per  acre  in  the 
broad-cast  manner. 

5456.  The  usual  mode  of  sowing  the  carrot  is  broad-cast ;  but  a  much  better  mode  in 
our  opinion  would  be  to  sow  them  in  rows  at  twelve  or  fourteen  inches*  distance ;  draw- 
ing  the  drills,  and  hoeing  the  intervab  with  any  suitable  drill  and  hoe. 

5457.  Tke  most  common  praetfce,  when  carrots  are  best  cultivated,  is  the  hand  or  broad.cast  method, 
the  seed  being  dispersed  as  evenly  as  passible  over  the  land,  after  the  surface  has  been  reduced  to  a  very 
fine  state  of  pulverisation  by  harrowing,  in  order  to  provide  a  suitable  bed  for  it  to  vegetate  in ;  being  then 
covered  in  by  means  of  a  light  harrow.  As  the  seed  of  the  carrot  is  not  of  a  nature  to  be  deposited  with 
much  regularity  by  the  drill,  and  as  the  young  plants  can  be  easily  set  out  to  proper  disUnces  in  the  opera, 
tion  of  hoeins,  this  is  probably  the  roost  appropriate  method  of  putting  such  sort  of  seed  into  the  ground ; 
and  an  additional  proof  of  it  is  indeed  found  in  iu  being  that  which  is  almost  universally  adopted  in  those 
dbtricts  where  carrot-husbandry  is  practised  lb  the  greatest  extent  But  with  the  view  of  having  the 
after-culture  of  the  crops  more  perfectiy  performed,  and  at  the  same  time  to  save  the  great  expense  of 
hand-labour  m  hoeing  the  crop,  the  drill  method  has  been  attempted  by  some  cultivators,  but  we  believe 
without  complete  success.  The  work  U  finished  in  equidistent  rows  at  the  distance  of  from  twelve  to 
fifteen  or  eighteen  inches  ft-om  each  other,  according  to  the  mode  of  hoeing  that  Is  practised.  In  this 
business  some  cultivators  do  not  make  use  of  drill-machines,  but  strike  the  land  into  small  ftirrows  by 
hoes  or  other  impIemenU  contrived  for  the  purpose,  and  then  cast  the  seed  over  the  ground  by  the  hand, 
covering  it  in  either  by  slight  harrowing,  or  hoeing  in  the  tops  of  the  ridgelets.    It  is  added,  that « in  this 
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which  It  is  mixed  with  saw-dust  and  dry  mould,  in  the  proportion  of  one  peck  and  a  half  of  each  to  a 
pound  of  the  seed.  The  land  is  afterwards  lightly  harrowed  over  once  Two  pounds  of  seed  in  this  mode 
are  found,  as  it  has  been  observed,  sufficient  for  an  acre  of  land.*' 

5458.   The  after^-cuUure  given  the  carrot  consists  entirely  of  hoeing  and  weeding. 

^-  I^J^^^  ***y  ""  ¥^  generaUv  three  timet  in  the  season.  The  first  time,  as  soon  as  the  plants 
<»n  be  distinguished  from  the  weeds  which  surround  them.  The  operaUon  should  be  performed  with 
three-inch  hoes,  having  handles  not  above  two  feet  in  length ;  and  it  requires  great  attention,  as  it  Is  ex . 
trcmely  diflScult  to  distinguish  and  separate  the  young  carroU  flrom  the  weeds.  The  second  hoeiug  should 
be  given  m  three  or  four  weeks  afterwards,  according  to  the  forwardness  of  the  crop  i  it  may  be  performed 
with  common  hoes,  care  being  taken  to  set  out  the  pUnts  at  proper  distances,  ^om  eight  to  fifteen  or 
eighteen  inches,  each  way,  are  the  common  distances  at  which  they  are  allowed  to  stand  ;  and  it  has  been 
proved,  ftom  many  years^  experience  in  districts  where  they  are  most  cultivated,  that  carrots  which  grow 
at  such  distances  always  proves  a  more  abundant  crop  than  when  the  plante  are  allowed  to  stiind  closer 
togeth^.  The  third  hoeing  is  commonly  given  about  the  middle  or  end  of  June ;  and  in  this,  besides 
destroying  the  weeds,  another  material  circumstance  to  be  attended  to  is,  to  set  out  the  carrots  at  proper 
disUnces,  and  also,  wherever  any  have  been  left  double  at  the  former  hoeings,  to  take  the  worse  of  the 
two  pUnU  away. 

5460.  Carrots  soum  according  to  the  plan  qf  Burrows  are  ready  to  hoe  within  about  five  or  six  weeks. 
He  hoes  three  and  sometimes  four  times,  or  until  the  crop  is  perflMTtly  clean  :  the  first  hoeing  is  with  hoes 
four  inches  long,  and  two  and  a  quarter  inches  wide.  iTie  second  hoeing  invariably  takes  place  as  soon 
as  the  first  is  completed,  and  is  performed  with  six-inch  hoes,  by  two  and  a  quarter  inches  wldflk  By  this 
time  the  plants  are  set ;  the  first  time  of  hoeing  nothing  was  cut  but  the  weeds.  He  leaves  the  bUmts  nine 
Inches  apart  tkom  each  other ;  wmetimcs  they  wiU  be  a  foot,  or  even  Arther  asunder. 
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5461.  CatToti  are  taken  up  generally  in  the  last  week  of  October.  Burrows's  prac- 
tice is  to  let  the  work  to  a  man  who  engages  women  and  children  to  assbt  him.  The 
work  i«  performed  with  three-pronged  forks ;  the  children  cut  oS*  the  tops,  laying  them 
and  the  roots  in  separate  heaps,  ready  ibr  the  teams  to  take  away. 

5468.  **  I  take  up  m  autumn  a  aofflcient  quantily  to  have  a  ttore  to  last  me  out  any  oonsldenble  flmt  or 
snow  that  may  happen  in  th«  winter  months ;  the  rest  of  the  crop  I  leave  In  the  ground,  inrtferring  them 
flreth  out  of  the  earth  for  both  hones  and  bullocks.  The  carrots  keen  best  in  the  grouod,  nor  can  the 
severest  frasts  do  th^  any  material  in)urv ;  the  first  week  in  March  it  is  neoetsary  to  have  the  remain, 
ing  part  oCthe  crop  Uken  up,  and  the  land  cleared  for  barley.  The  carrots  can  either  be  laid  in  a  lieap 
with  a  small  quantity  of  straw  over  them,  or  they  mav  be  laid  Into  tome  empty  outhouse  or  barn,  bi  beans 
of  many  hundred  buihels,  provided  they  are  nut  together  dry.  This  latter  circumstance  it  li  indbpenssUy 
necessary  to  attend  to ;  for  If  laid  together  in  large  heaps  when  wet,  they  will  certainly  sustain  mud)  isjury. 
When  selecting  such  m  I  want  to  keep  for  the  use  of  my  hones  until  the  months  of  Hay  and  June,  w 
drawing  over  the  heaps  (which  should  be  done  in  the  Utter  end  of  April,  when  the  carrots  begin  to  qatait 
at  the  crown  very  fast)  I  throw  asld«  the  healthy  and  most  perfect  roots,  and  have  their  crowns  cut  com. 
pletely  off  and  laid  by  themselves ;  by  this  means,  carroU  may  be  kept  the  month  of  June  out  In  a  Ugh 
state  of  perfccUoa  "    {jCommmticatioM  to  the  Board  qf  Jgriculture,  vol  viL  p.  78.) 

5463.  Storing  a  wh&le  crop  of  carrots  may  be  a  deainible  practice  when  winter  whest  is 
to  foUow  them,  in  which  case  the  same  mode  may  be  adopted  as  for  ttimipa  or  potatoes, 
but  with  fewer  pneoautions  againsb  the  frost,  as  the  carrot,  if  perfectly  dry,  is  very  little 
injured  by  that  description  of -weather. 

5464.  The  produce  of  an  acre  of  carrots  in  Suffolk,  according  to  Arthur  Toung,  is  at 
an  aveiage  350  btehsls^ibvi  iBbB0^<fb*s-f6ro^  avenged  upwards  of  800  bushels  per 
acre,  wbitfh «qnisidei;^lf  jefeo»edftdMKl|u^^dsticropi i>f 'poCMo^ 

5465.  The  uses  to  which  the  carrot  is  applied  in  Suffolk  are  various^  ■  Large  qUaiiti<- 
ties  are.(|e«lk  tihitbeil^qAvi  iiiarketa»<  and  also  gifvn  as  food  to  difilvent  kinds  of  live 
stock.  Horses  are  remarkably  fond  of  carrots ;  and  it  is  even  said,  that  when  oats  and 
carroty  V9  gtven  t^^al^ai)  ibe'>hsneh  Jeattrlhfl'aaCs  trnd  eitt  the  carrotb  The  brdinary 
allowance  is  about  ifoiCy  xlr  iftgr  pounds  a  day  tacacftt  horte.  Carrots  wfaee  mixbd  with 
chaff*,  thai  isi.cut  stmwvfind  4/Iittle  bdy,i  witfamit  com,  kedp  hoitesin  excellent  oonditioR  *- 
for  p«frfa«iqing  fdl  luods.0f  oi^tiuary  iaboww  The  ibritierB  btegin  to  fieed  their  horses  with 
carrots  in  December,' and  continue  to  give  them  chiefly  that  kind  of  provender  till  the 
beginning.  «»r  t  middle '  of  A|a^.;>  Ut'Whichi  peiiod^iwith  praper  care,  carrots  may  be  prei- 
served.  A*  maoy  ^  the  Aumsefs  in.tluil'ieountry  «re  of  opinion  that  carrots  art  not  so 
good  Ibr  hoxMf'  iikjfflfktar  j»in\  spring,  the|>  |pihre>oniy  half  the  above  kllowance  9t  cafvols 
at  first,  and  add  a  little  com  for  a  few  weeks  after  they  begin  to  use  carrols* 

6466.  *t%e  appUeaiffM''qf  the  eairh>i  to  Ihe^Xeedhtg  qf  woriing  catOe  tm^ hoes  is  thus  detailed  by  ^ur. 
rows:****  1  begin  to  tstas^vpshe^tmfnk  etoj^ln  the  la^w««k  of  Octdber,  a  at  titst  time  1  generally *iMsh' 
soiling  mf  hoi^MS  witi\  luc^di»  and  noNr  solely  4topeedfUM|i  my  carrolh  with  a  parofer  sUowande  of  hay«;as> . 
wiatler  food  fpr  my  horses,  until  about  the  flrst  week  of,June  following,  when  the  lucem  is  again  ready  for 
soiHnB.  By  reducing  this  practiee  to  a  system.  1  have  been  enabled  to  feed  ten  cart-horses  throughout 
the  wmter  montfiit  for  theie  iast  six  yearst  'wftbout  ^v<ng  them  any  com  whatorrtr,  and  have  at  the  same' 


average ;  not  allowing  thenw  quite  so  many  ii)  the  nery  ihovt  dayi^  and  sometimes  voase  taan  that  vuanti 
in  the  spring  months,  or  to  the  amount  of  what  I  withheld  in  the  short  winter  days.  The  men  wiio  tei 
the  horses  dfice  some  of  the  carrots  in  the  cut  chhff  br  hay,  and  barn.door  reAifte ;  the  rest  at  the  carr 


they  giva  vhiile  to  |be  horses  at  night,  with  a  nhsH-qeantity  «f  har  In  tbetr  raoks ;  and  wlthnhis  flbod  my 
horses  generally  enjoy  uninterrupted  health.    I  mention  this,  as  I  believe  that  some  perMns  think  that . 


carrots  orUv,  given  as  food  to  horses,  are  ii^urious  to  their  constitutions :  but  most  of  the  prejudices  of 
raanUndhaveoo  btlterlbiautation,-Bnd'ardtaleil  up  at'  nttfd<MK,  or  Idh&rHM  ttom  their  grandflutten^ 
So  suopessfljl  have  I  b^en  with  carrots,  as  a  winter  fbod  .for  hones,  that  with  the^uistanoe  of  iscem  for  , 
sdling  in  summer,  I  hsve  been  enabled  to  prove  by  expenments  conducted  under  npy  own  personal  in- 
spedtion,  that  Sn  able  Norfolk  tekm-horse,  fiedly  M^bHted  two)oomey«  a  day,  winter  and  feummer,  marl^ 
kept  the  entire  year  round  upon  the  prodiice.of  only  oae  statute  aom  of  land.  ■  I  have  likewise  allied 
carrots  with  great  prodt  to  the  feeding  of  nogs  in  wintert-aod  by  that  means  havf  made  my  straw  mtua 
most  excellent  manure,  without  the  aid  of  neat  cattle ;  the  hogs  so  fed  ilre  sold  on 'Norwich  ntn  to'  the 
London  dealers  as  potkcrs.'*  The  moflt  of  eaivoM  so  appKed  hb  thowi  In' a  MbsSqueMt  IMatenent, 
together  with  an  experiment  of  feeding  four  Galloway  buUocks  .with  carrots,  agaimtJbur  olheis  fed  in 
the  common  Way  with  turnips  and  hay.    {Communfcatiotu,  &c.) 

Siffl.  In  dompating  the  carrot  ibith  tht  potato,  kn  additionw  cffcum^ttee'greaUy  hi  -JhVbiir  df the  totthef' 
Is,  that  tt  does  not>  require  to  be  steamed  or  boiled,  and  it  Is  not  more  Aflfanait  te  wash  than  the  • 
potata    These  and  o^ier  circumstances  considered.  It  appearp  to  ^  th^  mpstv«lHfl^  of<M4  fP9llM^  • 
workfaig  horses. 

5«&  The  use  ^  the  carrot  im  domestic  S€oium^\swtXlk»avnL'  Their  praduM  Of  nutfifive  taisttar,  as  •  * 
ascertained  by  Sir  H  ThffU  amounts  to  ninety.ei^t  parts  in  onf  thoMsaw},  of  which  three  are  sivch, 
and  Dinetv-flve  sugar.  They  are  used  inthe  dairy  In  winter  and  spring  to  give  colour  and  flavour  to  but. 
ter.  In  tne  distillery,  owing'  to  the  great  proportion  of  sugar  In  tneir  ooniposltion,  the^  yield  mdri  t^Mt 
than  the  potato :  the  usual  quantity  Is  twelve  galldns  per  toa  They  are  ezeeUent  in  aovvs,  aCews,  and 
haricots,  and  boiled  whole  with  jaH  befC 

5469.  Ih  save  carrot  teed,  select  annually  s6me  of  the  moi^  perfect  and  best-«haped 
roots  in  the  taking-up  season,  and  either  preserve  them  in  sand  in  a  cellar  till  springs 
or  plant  'them  inmie^ately  in  an  open  airy  part  of  the  garden,  protecting  them  with 
litter  dtfring -severe  frosts,  or  earthing  them  over,  and  uncovering  them  in  March  follow- 
ing.  The  seed  b  in  no  danger  of  being  contaminated  by  any  other  plant,  as  the  wild 
carrot,  even  should  it  happen  to  grow  in  the  neighbourhood,  flowers  later.  In  August 
it  will  be  fit  to  gather,  and  is  best  preserved  on  the  stalks  till  wanted.     This  is  the  most 
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certain  mode  of  procuring  genuine  and  new  seed,  but  stiU  it  will  be  found  advisable  to 
change  it  occasionally. 

5470.  The  dtsetuti  of  carrots  are  only  those  which  are  common  to  moat  plants,  sucli  as 
mildew,  insects,  &c.  The  mildew  and  worms  at  the  root  frequently  iigure  crops,  and 
are  to  be  guarded  against  as  far  as  practicable  by  a  proper  choice  of  soil,  season  of  sowing, 
and  after-culture. 

Sect.  IV.     llie  Partnep.  —  Vattin^a  taitoa  L. ;   PefO&^idria  Dig^nia  L.,  and  Umbel- 
lifers  J.  Le  Panais,  Fr. ;  PastmaJlie,  Ger. ;  Paslmaca,  Ital. ;  and  ZanahoriOf  Span. 

5471.  The  partnep  is  a  biennial  plant  with  a  fusiform  root  like  the  carrot,  and  nearly 
equal  in  its  products  of  nutritive  and  saccharine  matter.  It  is  a  native  of  most  parts  of 
Europe  and  generally  cultivated  in  gardens,  but  is  only  of  late  and  very  partial  intro- 
duction as  a  field  plant.  Its  culture  has  been  chiefly  confined  to  the  Island  of  Jersey, 
where  it  attains  a  large  dse,  and  is  much  esteemed  for  fattening  cattle  and  pigs.  It 
is  considered  rather  more  hardy  than  the  carrot,  and  its  produce  is  said  to  be  greater.  It 
may  be  sown  either  in  autumn  or  spring,  and  its  seed  admits  of  drilling  by  machinery. 
The  plants  when  they  come  up  are  more  easily  recognised  than  carrots,  and  consequently 
their  culture  is  on  the  whole  more  simple,  less  dependent  on  manual  labour,  and, 
therefore,  more  suited  to  farming.  For  the  rest,  their  culture  is  the  same  as  that  of  the 
carrot. 

5472.  The  variety  best  suited  for  the  field  is  the  large  Jersey,  the  seed  of  which  should 
be  procured  from  the  island,  as  that  of  the  garden  parsnep  sold  by  the  seedsmen  never 
attains  the  same  size. 

5473.  The  toUt  preparation,  and  manure  for  this  plant  an  the  same  as  for  the 
carrot. 

5474.  The  auantiiy  of  teed  for  sowing  in  drills  is  fh>m  four  to  five  pounds  per  acra^ 
and  for  broaaF4»st  six  or  eight  pounds.  It  must  always  be  new,  as  two  years* 
seed  does  not  come  up  freely.  It  may  or  may  not  be  prepared  by  steeping;  but  it  re- 
quires no  earth  or  sand,  or  rubbing,  like  carrot  seed,  as  it  passes  freely  through  the  same 
drill  that  will  sow  tares  or  peas. 

5475.  The  time  of  towing  is  generally  about  the  middle  of  February ;  but  some  sow 
in  September,  in  which  case  the  seed  does  not  vegetate  tiU  eariy  in  spring.  The  latter 
method,  however,  is  obviously  against  the  culture  of  the  soil,  which  must  thus  remain  a 
year  in  a  consolidated  state. 

5476.  The  manner  of  towing  is  generally  in  drills  at  fifteen  or  eighteen  inches*  distance ; 
but  some  sow  bnNuUcast,  and  harrow  in  the  seed ;  and  in  Jersey  paranepe  and  beans  are 
generally  cultivated  together.  The  beans  are  first  dibbled  in,  and  afterwards  the  parsnep 
seed  scattered  over  the  surface  and  harrowed.  It  is  acknowledged  that  a  good  crop  ii 
both  plants  is  never  obtained ;  and  therefore,  though  this  mode  may  be  found  to  answer 
in  the  mild  climate  of  Jersey,  it  is  not  to  be  imitated  in  other  places.  Drills  and  broad* 
cast  without  any  intermixture  of  plants  are  the  only  advisable  modes. 

5477.  The  after-euUure  and  taking  «p  are  the  same  as  for  the  carrot,  with  this  difrereiice» 
that  the  parsnep  when  sown  broad-cast  is  generally  thinned  out  to  twelve  inches,  at  an 
average,  plant  from  plant ;  and,  when  in  rows  eighteen  inches  s^part,  to  nine  inches  in 
the  row, 

5478.  7^  produce  is  said  to  be  greater  than  that  of  carrots ;  and  the  economical  ap- 
plication the  same.  In  the  fattening  of  cattle  it  is  found  equal  if  not  superior,  perform* 
ing  the  business  with  as  much  expedition,  and  affording  meat  of  exquisite  flavour  and  a 
highly  juicy  quality.  The  animals  eat  it  with  much  greediness.  It  is  reckoned  that 
thirty  perches,  where  the  crop  is  good,  will  be  suflldent  to  fatten  a  perfectly  lean  ox  at 
three  or  four  years  old,  in  the  course  of  three  months.  Hiey  are  given  in  the  proportion 
of  about  thirty  pounds*  weight  morning,  noon,  and  night ;  the  large  ones  being  split  in 
three  or  four  pieces,  and  a  little  hay  supplied  in  the  intervals  of  those  periods.  Indeed, 
the  result  of  experiment  has  shown  that  not  only  neat  cattle,  but  hogs  and  poultry,  b^ 
come  fat  much  sooner,  and  are  more  bulky,  than  when  fed  with  any  other  root  or  vege- 
table ;  and  that  the  meat  is  more  sweet  and  delicate.  The  parsnep  is  excellent  food  for 
cows ;  and,  with  hay  during  winter,  the  cows  of  Jersey  and  Guernsey  yield  butter  of  a 
fine  yellow  hue,  of  a  saffron  tinge,  as  excellent  as  if  they  had  been  in  the  most  luxuriant 
pasture.  In  these  islands  beans  are  cultivated  along  with  parsneps,  in  double  rows, 
twelve  feet  asunder,  and  the  beans  eighteen  inches  apart  every  way.  The  beans  ara 
planted  first,  and  the  ground  afterwards  harrowed,  and  the  parsneps  sown  broad-caat. 
{Com.  to  B.  (f  Ag;r,  voL  L  p.  215.) 

5479.  Pattiiep  leaveh  being  more  bulky  than  those  of  carrots,  may  be  mown  off  before 
taking  up  the  roots,  and  given  to  cows,  oxen,  or  horses,  by  which  they  will  be  greedily 
eaten. 

5480.  The  vse  of  the'  parsnep  in  domettic  economy  is  nearly  the  same  as  that  of  the 
carrot.     They  are  much  esteemed  to  salt  fish,  and  are  sometimes  roasted  for  that  purpose* 
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Their  produce  in  nutritive  matter  is  99  parts  in  1000,  of  which  9  are  mucilage  and  90 
sugar.  Gerarde  says,  that  a  very  good  bread  was  made  from  them  in  his  time.  They 
afford  as  much  spirit  as  the  carrot,  and  make  an  excellent  wine. 

5481.  To  save  parsnap  seed,  proceed  as  with  the  carrot.  The  parsnep,  being  more 
hardy  and  luxuriant  tlian  the  carrot,  is  less  liable  to  the  mildew  and  worms,  but  equally 
so  to  become  forked  if  the  soil  be  not  deep  and  well  pulverised,  and  the  manure  minutely 
divided  and  equally  distributed. 

Sect.  V.      The  Field  Beet Bha  L. ;  Pentdndria  Digynia  L.,  and  Chenophdea  J.  Bet- 

terave  Champitre,  Fr, ;  Mangold-wUrzelt  Ger.  ;  BiettoUh  Ital.  ;  and  Betarragth  Span. 

5482.  The  Jieldrbeel,  commonly  called  the  mangold-wiirzel,  and  sometimes  erroneously 
the  root  of  scarcity  (in  German  mangel  loiirtsel),  is  supposed  by  Professor  Thaer  to  be  a 
mongrel  between  the  red  and  white  beet.  It  has  a  much  larger  bulb  than  either,  and 
that  bulb,  in  some  varieties,  grows  in  great  part  above  ground.  It  has  been  a  good  deal 
cultivated  in  Germany  and  Switzerland,  both  for  its  leaves  and  roots ;  the  leaves  are 
either  used  as  spinach  or  given  to  cattle ;  and  the  roots  are  either  given  to  cattle,  used  in 
distillation,  or  in  the  manufacture  of  sugar.  The  culture  of  the  field-beet  in  Britain  is 
very  recent,  and  it  may  be  questioned  whether  it  has  any  advantages  over  the  turnip  for 
general  agricultural  purposes.  It  admits,  however,  of  being  cultivated  on  ridgelets  and 
with  as  little  manual  labour  as  the  turnip,  while  it  will  prosper  on  a  stronger  soil,  and 
near  Urge  towns  it  is  not  liable  to  (he  depredations  usually  committed  on  turnips  or  car- 
rots, as  the  root  is  unpalatable  either  raw  qr  boiled. 

5488.  The  variety  preferred  in  Germany  is  one  slightly  tinged  with  red  for  cattle,  and 
the  pale  yellow  variety  for  the  distillery  and  sugar  manufacture.  The  seed  must  not 
exceed  a  year  old,  and  great  care  should  be  taken  that  tSie  seed  of  the  common  red  and 
white  beet  are  not  mixed  with  it  The  seed  of  every  variety  of  beet  is  very  apt  to  dege- 
nerate. 

5484.  Any  soil  will  suit  this  plant  provided  it  is  rich :  immense  crops  have  been  raised 
on  strong  clays ;  but  such  soils  are  not  easily  prepared  for  this  sort  of  crop,  and  are  also 
ill  adapted  for  alter-culture. 

5485.  The  preparaiion  should  be  exactly  the  lame  a*  for  turnips;  and  the  seed  should  be  sown  on  the 
ridgelets  in  the  same  manner.  Som&  however,  dibble  in  the  seed  in  order  to  save  the  expense  of  thinning. 
The  season  of  sowing  is  the  same  as  for  the  parmep,  and  should  not  be  deferred  Later  than  the  middle  of 


April    The  after  culture  consists  in  hor8e.ho^ng,  hand.hortng,  and  weeding,  as  in  the  culture  of  the 

""      ■     *         '-•       -      —     •   — "^ •• Bin  the  TOWS.    Blanks  may  be  filled  uj^  *~~ 

„. .,  rops  may  be  reared  in  this  wav  i  but 

mroduce  is  never  so  large.    As  the  transplanting,  however,  takes  place  in  May,  more  Ume  is  aflbraed,  and 


lumip,  and  the  plants  are  thinned  out  to  about  the  same  distance  in  the  rows.    Blanks  may  be  filled  up  by 


transplanting,  or,  as  in  the  case  of  the  Swedish  turnip,  whole  crops  may  be  reared  in  this  wav ;  but  the 
produce  is  never  so  large.  As  the  transplanting,  however,  takes  place  in  May,  more  Ume  is  aflbraed,  and 
drier  weather  obtained  for  cleaning  the  soil  Tbe  plants  are  set  by  the  dibbler  along  the  centre  of  the 
ridgelets,  which  are  previously  consolidated  by  rolling. 

5486.  The  produce  is,  c<Btens  pixribus,  about  the  same  as  that  of  the  Swedish  turnip ; 
but  the  nutritive  matter  afforded  by  the  beet  is.  186  parts  in  1000,  of  which  13  are 
mucilage,  1 1 9  sugar,  and  4  gluten.  According  to  Von  Thaer,  they  afford  ten  per  cen^ 
of  nutritive  matter,  and  are  in  that  respect  to  hay  as  10  to  4€to  and  to  potatoes  as  30  to 
46.  An  acre  would  thus  appear  to  afford  more  nourishment  than  turnips,  carrots,  or 
parsneps. 
5487.  Practical  nun  are  not  agreed  as  to  the  value  of  this  root,  compared  wUh  the  Swedish  turnip :  but 


the  turnip. 

5488.  The  ajyiylicatioh  of  the  field-beet  is  almost  confined  to  the  fattening  of  stock,  and 
feeding  of  milch  cows.  Near  London  they  are  in  repute  for  the  latter  purpose ;  and, 
accorduig  to  Von  Thaer,  they  cause  a  great  increase  of  milk,  as  well  as  improve  its 
flavour.  The  tops  are  first  taken  off,  and  given  by  themselves ;  and  then  the  roots  are 
taken  up,  washed,  and  given  raw.  The  roots  are  much  more  eadly  injured  by  frost  than 
the  turnip,  carrot,  or  parsnep,  and  are  stored  with  difficulty.  The  leaves  make  a  very 
good  spinach,  but  the  roots  cannot  be  used  in  cooking  like  those  of  the  red  beet. 
In  the  distillery  it  is  nearly  half  as  productive  as  the  potato ;  but,  according  to  Von 
Thaer,  it  is  not  likely  to  yield  much  profit  in  the  manufacture  of  sugar. 

5469.  The  mamtfacture  qf  sugar  Jrom  tfumgoU  wUnel  is  still»  however,  Qairied  on  in  Franco,  and, 
although  we  think  it  can  never  ultimately  compete  with  that  from  the  cane,  it  seems  of  late  yeoes  to  tie 
on  the!  noease  We  diall  Uierefore  give  a  short  account  of  the  process,  pren^ng  that  the  greatest  quan. 
tity  of  sugar  is  not  obtained  from  the  greatest  bulk  of  root,  but  rather  from  small  roots  produced  from  dry 
calcareous  soils,  at  the  rate  of  from  fifteen  to  twenty  .five  tons  an  acre.  One  cwt  of  sugar  is  the  oeneral 
produce  obtained  by  the  most  perfect  apparatus  from  one  too  of  root  As  soon  as  the  leaves  begin  to  turn 
yellow,  the  root  maybe  said  to  have  arrived  at  maturity ;  and  it  la  time  to  take  up  the  crop,  and  to  begin 
the  process  of  sugar.making,  an  operation  which  continues  from  October  to  February  in  the  largw  manu. 
fkctories.  Take  the  roots  up  dry,  and  keep  them  so :  the  smaller  the  heap  the  better,  because  the  least 
fermentation  will  eflfeetually  prevent  the  formation  or  suear.  The  dlflbrence  in  amount  and  quality  of 
suaar  is  always  in  favour  of  that  made  at  the  beginning  of  the  season.  The  root,  in  keeping;  undergoes 
a  chemical  change,  often  amounting  to  a  total  Idss  of  its  saccharine  matter ;  although  its  outward  appear, 
ance  indlcatea  no  such  change. 

5490.  Process  of  sugar.makmg.  The  roots  should  first  be  washed,  and  then  rasped,  to  reduce  them  to 
a  state  of  pulp.    Of  course,  in  large  manufactories,  they  are  provided  with  rasping  machines ;  and  it  la 
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nimewhat  diflkult  to  And  a  subititute  on  a  Mn»U  aeale.  1  ihouM  ImaMne,  though,  thct  a  (tout  iron  pbitc, 
punched  with  triangular  holes,  the  rough  edge*  of  which  are  left  funding,  somewhat  after  the  manner  of 
a  nutmeg-grater,  might  answer  the  purpose,  only  that  I  would  have  it  somewhat  concave  instead 
of  convex.  Uiwn  tne  rough  side  of  this  plate  1  would  rub  the  roots  by  hand.  If  there  should  be 
a  cider-mill  and  preas  within  a  reasonable  distance,  it  might  answer  to  take  the  roots  thither,  sHce 
them,  and  pass  them  through  the  mitt.  When  by  these  or  any  other  means  they  are  reduced  to 
pulp,  the  Juice  should  be  pressed  from  the  pulp,  which  Is  thus  done:  —  it  is  put  into  canvass  ban, 
not  too  fine,  so  as  to  impede  the  running  of  the  juice,  nor  yet  so  coarse  as  to  let  the  pn^  through  tne 
meshes.  'Hie  bags  should  be  so  fitted  as,  when  pressed,  to  occupy  about  an  faieh  in  depth.  Most  manu. 
factories  use  about  twentv-flve  bf  these  bags  at  one  pressing,  but  this  depends  on  the  power  of  the  pressL 
Between  every  bag  ot  pulp  is  laid  a  sort  of  osier  hurdle,  to  allow  the  Juice  to  peroofaMe  freely  from  the 
press  into  the  juicccistem  below.    The  operation  of  pressing  should  immediateiy  follow  that  of  rapping. 


This  point  should  be  particularlv  attended  to. 

54/91.  DdieetUum,  The  Juice  being  expreawd  fWmi  the  pulp,  the  next  process  is  the  defecation  of  the 
Juice,  and  here,  too,  no  time  should  be  lost.  This  is  efiteted  by  boiling :  a  copper  boiler  should  be  nsed. 
Get  up  the  fire  tiU  the  thermometer  indicates  170o  or  178o.  Then  add  sifted  lime  (ouick)  previously 
mixed  with  water,  at  the  rate  of  five  or  six  pounds  for  every  100  callons  of  Juice.  Stir  it  well  up,  and 
skim  the  liquor.  Heat  it  tiU  the  thermometer  reaches  90(P.  Add  sulphuric  acid  in  smaU  portions, 
diluted  with  six  times  iU  bulk  of  water,  to  neutralise  the  eflfect  of  the  Ume,  stirring  it  briskly  each  time. 
The  proper  quantity  is  ascertained  by  carefully  examining  the  Juice  every  time  the  acid  is  added,  with  a 
drop  of  syrup  of  violets  in  a  spoon,  which  ought  to  turn  of  a  green  colour.  About  thirty  ounces  of  the 
acid  to  every  100  gallons  of  Juice  will  be  necessary.  This  done,  the  fire  is  quenched,  and  the  boiler  left 
to  settle  for  half  an  hour ;  at  the  end  of  which  time,  the  liquor  is  drawn  off:  by  scnne,  bullock's  blood 
is  added  when  the  temperature  of  the  juice  reaches  190°  in  the  proportion  of  two  pints  and  a  half  to  every 
twenty  gallons  of  juice  Some,  too,  apply  the  sulphuric  acid  to  the  Juice  when  c(4d,  instead  of  hot,  visL 
before  the  boiler.tire  Is  lighted :  and  one  recommends  its  being  applied  to  the  pulp  before  it  goes  into  the 
boUer:  but  aUthUpracUce  win  decide  -•   "- 

5I9K.  Ccneentraiion.  The  next  process  Is  concentration  of  the  Juice,  which  means  nothing  more  than 
evaporating  f^om  it  the  water  therein  contained.  This  is  effected  bv  fiat  pans,  over  a  brisk  fire,  but  not 
so  as  to  bum  the  syrup,  which  is  the  great  danger  in  this  oueratlon.  When  reduced  in  pan  1  fhim 
4  to  2  inches  or  so  in  depth,  it  is  put  into  a  smaller  pan  (9),  ana  reduced  to  the  same  depth,  and  after. 
wards  into  a  third  pan.  Tnese  three  removals  are  the  work  of  an  hour  and  a  half  If  the  syrup  riso, 
and  threatens  to  overflow  the  pan,  put  in  a  small  lump  of  butter,  which  will  make  it  subside 

5493.  Citirifteaikm.  This  the  next  operation,  and  may  be  carried  on  in  one  of  the  pans  used  for  coo- 
centration.    Animal  charcoal  (some  have  even  used  wood  charcoal)  is  now  applied,  at  the  rate  of  half  a 


pound  for  every  gallon  of  syrup,  which  renders  it  perlbctly  black  and  muddy.  In  this  stat^  add  blood 
mixed  with  water  (stirred  up  well  with  the  syrup),  in  the  proportion  of  about  a  pint  and  a  half  of  blood 
to  every  twenty  gulons  of  syrupy 


540Il  Boil  it  a  ikort  Ume^  after  which  it  is  filtered,  and  then  boiled  again,  care  being  taken  not  to  bum 
the  pan.  Great  care  is  necessary  in  examining  the  state  of  the  syrup  from  tune  to  time  The  thermometer 
ought  to  sund  as  high  as  8S4P ;  on  attaining  which,  the  pan  should  be  emptied :  eighteen  gallons  of  syrup 
will  be  reduced,  by  boiling,  to  eleven  gaUons.  The  syrup  is  next  cooled  in  a  suitable  vcsael  to  18S0  or 
1SU°,  and  then  run  into  moulds ;  but  the  cooling  is  very  griduaL  The  pan  is  covered,  and  the  heat  kept 
in  by  closing  the  edges  with  flanneL  The  syrup  is  then  poured  into  large  earthen  moulds  ooncahaped, 
and  with  a  bole  at  bottom,  through  which  the  molasses  drsina  TbU  bote  is  temporarily  stopped  till  the 
mould  is  fUU  A  mould  contains  ten  m  twelve  gallons,  and  requires  a  month  to  purge  ItsdC  As  it  cools. 
It  cryctalisesL  The  syrup„  whilst  filling,  is  at  ST^  to  V?^' ;  but,  in  the  course  of  purging,  it  is  raised  to  180^ 
and  even  1450,  which  expedites  the  fiow  of  the  mnliifs  Our  next  process  fa  tmming  the  momU$,  I  e. 
setting  the  cones  on  their  bases,  and  taUng  them  out  of  the  moulds.  The  point  of  the  cone  is  moist  and 
syrupy :  this  is  cut  off,  and  boiliBd  over  again  with  the  molassce  Thus  far  the  process  of  making  brown 
sugar :  refining  Is  a  diflbient  boslness,  and  one  which  there  is  no  occadon  to  particnlarlse  here  It  is  to 
be  observed,  that  copper  utensils  are  preferred  to  those  of  iron,  the  latter  having  a  cfaflniral  eflkct  on  the 
' -TO,  ft.) 


{Gard,  Mag.  vol  vL  ppi  1£0, 

5495.  To  save  teed,  select  the  finest  ■pecimens,  preserve  them  in  sand  during  winter, 
and  plant  them  in  an  airy  part  of  the  garden  in  March.     The  rest  is  easy. 

5496.  To  diteoiet  no  plant  is  less  liable  than  the  beet. 

Sect.  VI.     The  Cabbage  Tribe,  —  Brdtsica  L. ;   Tetnufyft^mia  SiSqvbsa  L.,  and  Crti- 
cifera  J.     C%ofi,  Fr. ;  Xohl,  Ger. ;  CaooUh  Ital. ;  and  Col,  Span. 

5497.  The  cabbage  tribe  is  of  the  greatest  antiquity  in  gardens,  and  most  of  the  species 
may  be  cultivated  in  the  fields  with  success.  For  the  common  purposes  of  fanning, 
however,  tliere  can  be  little  doubt  that  they  will  afford  less  profit  than  any  of  the  plants 
hitherto  treated  of  in  this  chapter ;  but  near  large  towns  or  »ca*ports  they  may  answer 
the  purpose  of  the  farm-gardener.  Cabbage  culture,  Brown  observes,  is  much  more 
hazardous,  far  less  profitable,  and  attended  with  infinitely  more  trouble,  than  that  of 
turnips ;  while  the  advantages  to  be  derived  are  not,  in  our  opinion,  of  a  description  to 
compensate  the  extra  hazard  and  trouble  thereby  incuned. 

5498.  The  culture  of  cabbage  has  been  strongly  recommended  by  several  speculative 
agriculturists,  and  examples  adduced  of  extraordinary  produce  and  profits ;  but  any  plant 
treated  in  an  extraordinary  manner  will  give  extraordinary  results ;  and  thus  an  inferior 
production  may  be  made  to  appear  more  valuable  than  it  really  is.  One  reason  why  so 
much  has  been  said  in  their  favour,  by  Arthur  Young  and  other  southern  farmers,  is, 
that  they  compare  them  with  the  produce  of  turnips,  which,  in  the  south  of  England,  is 
averaged  at  only  fifteen  tons  per  acre. 

5499.  The  variety  of  cabbage,  cultivated  in  the  fields  for  cattle,  is  almost  exclusively 
the  large  field  cabbage,  called  also  the  Scotch,  Strasburg,  drumhead,  &c.  For  the  pur- 
poses of  domestic  economy,  other  varietiea  of  early  and  late  cabbage,  as  the  York,  Bat- 
tcrsea,  sugar-loaf,  imperial,  &c.  ore  grows ;  and  also  Gennan  greens.  Savoy  cabbage,  and 
even  Brussels  sprouts  and  broccoli. 

550a  The  eow  cabbage,  Cuarean  cole,  or  irte  cabbage  ( ArCssica  olerkcea  L.  var.  ac^hala  Dee.  s  Chou 
cavalier,  Chom  a  ^aektt,  Ckou  bramekm,  Chou  en  arbre,  Ckou  miUe  iStes,  Fr  ;  ComM,  Ftegn.),  is  much  cul. 
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tirated  for  milch  cowi  in  French  Flanden,  the  Netherlands,  and  in  ^eraey  and  Gvttmtvy;  andi  H  htf 
t>een  introduced,  at  diflbrent  periods,  into  this  country,  without  haring  ever  come  into  general  culti. 
ration.  The  Chou  caulet  de  Ftant/re  diflbn  ft-om  tlie  French  variety  in  having  red  Icavof  ^  and  the  Ckou 
vert  branehu,  the  Chou  miite  t&et  du  Foiteau,  diflPbr*  from  the  first  in  not  growing  quite  so  high,  And  in 
forming  a  somewiiat  tufted  liead.  No  variety  among  tliese,  and  titc  many  that  might  be  named,  appceri  ao 
•uitable  for  field  culture  in  the  climate  of  Britain  as  the  Scotch  or  dnimnead  cabbage. 

6601.  In  Jersrff  the  cow  cabba^  is  sowh  from  about  the  SOth  of  Aiipjst  to  the  lit  tg  S^pt^mLcr^  in  * 
good  soil,  and  punted  out  lh)m  November  to  January  and  Februarv  in  >uc-rLit!»Kin,  4l  fruni  twenty  to 
thirty  inches'  distance,  in  »  good,  substantial,  well  manured  soil ;  am  nn  ptajtt  is  tq^i.^  triiJiniJitlni*,  or 
requires  a  better  soil ;  but  perhaps  nopne  plant  produces  solaigeaqu.ii'LiLv  4>[^niitr1niui!it  during  it«  pcriDd 
of  vegetation.     About  tiie  numCn  of  -April  they  beginN(flrora  the  first  i  Jtr^i;  tu  jsirip  lUe  under  Ic^ve*  ;  cut 

them  in  small  pieces;  mix  them  with  sour  miUlland  brai^  ot  other  fan ^tutt  f  ulvtAtit-es  \  and  ghr  Lfacm 

as  food  to  ducks,  geese,  hogs,  &c.  Duruig  the  whole  summer  aiey  c<  <i,hii  n^  ^^^^^r''Tt;  ^^  p^int  as  Above 
stated, until  it  attains  the  height M  from  six  toi^eive  feet ;  andjta  a^  lt.  n  y  of  he  rbi^^i?  A^vsJb^  thparmn 
leaves  form  excellent  food  for  cqwa  aud  oxen«  with  alternate  feeds  oi  \rjy  mui  uriHt.  U^hv  tops  t>nd  id4« 
shoots  are  excellent  aMabledunng  winter  and  spring,  llie  longest  of  iEjl^  ^tXiks  art?  mraiientfj  uaod  to 
support  scarlet  runners  and  other  French  beans,  and  as  cross  rafters  for  f*rm  liuiki|nBi,  ui^Jer  tliatrb,  and 
have  been  known  to  last  mori  than  half  a  century,  when  kept  dry.  Tor  Use  luttc-r  lauiiHii^  {Uard.  Mag, 
voir.) 

5502.  Jny  toil  that  is  rich  will  suit  the  cabbage,  but  a  strong  loam  is  prefetred.  The 
best  mode  of  preparation  for  field  cabbage  is  that  for  potatoes  or  tiunips,  the  plants  being 
dibbled  along  the  centre  of  each  ridgelet.  For  early  cabbage  no  ridgelets  are  nrquiied, 
as  the  plants  are  inserted  in  rows,  by  a  line,  at  much  narrower  distances. 

5503.  The  season  for  planiht^,  for  a  full  crop  of  field  cabbages,  is  astudly  March ; 
but  cabbages  may  be  planted  as  late  as  June,  and  produce  a  tolerable  crop  by 
November;  and  in  this  way  they  may  sometimes  be  made  to  succeed  an  unsuc- 
cessful sowing  of  turnips.  The  plants  used  in  March  should  be  the  produce  of  seed 
sown,  in  an  open  loamy  part  of  the  garden,  in  the  preceding  August;  but  those  planted 
in  May  or  June  may  be  the  produce  of  seed  sown  in  the  February  or  March  of  the 
same  year. 

65M.  ne  preparation  given  to  the  plants  consbts  in  pinching  oflT  the  extremity  of  their  tap-root,  and 
any  tubercles  which  appear  on  the  root  or  stem,  and  in  immersing  the  root  and  stem  in  a  middle,  or  mix. 
ture  of  earth  and  water,  to  protect  the  fibres  and  pores  of  the  root  and  stem  ftt>m  th.e  drmigh t  llie  plants 
may  then  be  inserted  by  the  dibber,  taking  care  not  to  plant  them  too  deep,  amrfb  press  the  earth  firmly 
to  the  lower  extremity  of  the  root.  If  this  last  point  is  not  attended  to  in  planting  by  the  dibber,  the 
plants  will  either  die,  or,  if  kept  alive  by  the  moisture  of  the  soil  or  rain,  their  prqgrcss  will  be  very  slow, 
when  the  distance  between  the  ridgelets  is  twenty-seven  inches,  the  plants  are  set  about  two  fleet  asunder 
in  the  rows ;  and  the  quantity  required  for  an  acre  is  aix>ut  6000  plants.  Some  recommend  sowing  as  for 
turnips ;  but.  by  this  mode,  one  of  the  advantages  of  a  green  crop  is  inflringed  on,  vis.  the  time  given 
to  clean  the  land.  Where  cabbages  are  sown,  that  operation  must  be  performed  lit  least  a  month  sooner 
than  if  they  were  planted ;  consequently,  the  best  month  of  the  cleaning  season  » lost  To  plant  or  sow 
a  green  crop  on  kmd  in  good  heart,  that  does  not  require  cleaning,  will  seldom  beifbund  good  husbaiidry. 
It  may  succeed  near  large  towns,  where  roots  and  othei:green  proauce  sell  high,  but  it  can  never  enter  into 
any  general  system  of  (arming.  '       ^ 

5505.  The  afier-cvlture  consists  in  horse  and  hand-hoeing  and  weeding ;  and  the  crop 
.  is  taken  by  chopping  off  the  heads  with  a  spade,  leaving  an  inch  or  two  of  stalk  to  each. 

They  may  be  preserved  by  housing,  but  only  for  a  sh6rt  time.  The  produce  is  said  to 
be  from  thirty-five  to  forty  tons  per  acre!  Sir  It.  Davy  found  that  lObO  piiHs  of  cab- 
bage gave  seventy-three  of  nutritive  matter,  of  which  forty-one  are  mucilage,  twenty-four 
saccharine  matter,  and  eight  gluten. 

5506.  The  apjiication  ofthejidd  cabbage  is  generally  to  the  feeding  of  tn9ch  cows/tad 
sometimes  to  the  fattening  of  oxen  and  sheep.  For  Uie  former  purpose,  gred^t  care  must 
be  taken  to  remove  the  outside  decaying  leaves ;  otherwise  they  are  apt  to  ^^ive  an  un^ 
pleasant  flavour  to  the  milk  and  butter.  Cabbages  are  also  eaten  by  swine  Mid  horses, 
and  are  reckoned  excellent  food  for  sheep  that  have  newly  dropped  their  lamba,  aond  for 
calves.  A  cow  will  eat  from  100  to  150lbs.  of  cabbage  per  day,  and  a  sUeep  ten  or 
twelve  pounds,  besides  a  moderate  allowance  of  hay.  Some  farmers  consider  that  ewM 
fatten  faster  on  cabbages  tlian  on  turnips,  and  that  ewes  having  lambs  are  much  more 
prolific  in  milk  when  so  ftd.  (Country  Tifnes,  Feb.  8.  p.  47.)  Early  or  garden  cabbages 
are  sold  to  green-grocers,  or  to  the  consumers,  or  to  ships*  victualleis  for  the  puipose  of 
being  pickled  or  made  into  sour  crout. 

5507.  Salted  cabbage,  or  sauerkraut,  is  thus  prepared  hi  Germany :  —  Any  sort  of  cabbsge  or  kail,  or 
even  turnips  and  kidneybeana,  max  be  prepared  in  this  way ;  but  white,  compact-headed,  large  cabbages 
are  preferred,  and  next  compact-headed  red  cabbages.  The  first  process  of  preparing  them  is  to  soodp 
out  the  interior  part  of  the  stalk,  with  an  iron  Instrument  or  scoop :  they  are  then  cut  into  amaU  shreds 
by  a  wooden  machine,  composed  of  a  fiat  board  or  tray,  which  has  a  todge  on  two  sides,  to  steady  a  box  or 
ft-ame  into  which  the  cabbages  are  put  In  the  middle  of  the  board  are  four  flat  pieces  of  steel,  similar  to 
the  steel  part  of  a  snokeshave,  placed  in  an  oblique  direction ;  and  the  near  edge  of  each  being  a  little 
raised  \xp,  with  small  spaces  between  each,  to  let  the  shred*  ftill  down  into  a  tub  placed  underneath  to 
receive  them.  The  cabbages  are  then  put  into  the  box  before  described,  which  is  pushed  backwards  and 
forwards,  when  the  cabbages,  being  cut  by  the  steel,  fall  in  small  shreds  into  a  tub  placed  below.  A  barrel 
stands  by  ready  to  receive  them  when  cut,  the  sides  of  which  are  first  washed  with  vinegar.  A  man  stands 
on  a  chair  by  the  barrel,  with  clean  wooden  shoes  on,  whose  business  it  is  to  salt  and  pi^wre  them,  wblclr 
is  done  in  the  following  manner :  the  man  first  takes  as  much  of  the  cut  cabbage  as  covers  about  four 
inches  above  the  bottom ;  he  next  strews  upon  it  two  handftils  of  salt,  one  handiul  of  unground  pepper, 
and  a  small  quantity  of  salad  oil;  he  then  gets  into  the  barrel,  and  treads  it  down  with  his  wooden  shoes 
till  it  is  well  mixed  and  compact  He  next  takes  another  layer  of  cabbage,  and  puts  sak  and  pepper  on  it 
as  before,  and  treads  it  again,  and  so  goes  on  till  the  barrel  is  filled.  A  boanl  is  then  placed  on  u,  and 
upon  the  board  some  very  heavy  weights  are  put;  and  it  remains  so  ten  or  fifteen  days,  when  it  partially 
ferments,  and  a  great  deal  of  water  swims  on  the  surface :  it  is  then  put  into  the  cellar  ior4ise    Th^  men 
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wbo  piMrtt  MniKknUC  are  Tyrolef^  and  earry  tbelr  machine  {Jig.  7C7.),  which  has  not  been  invcuti  d 
more  than  ten  or  twelve  yean,  on  thnr  backa  tnm  hoiue  to  houae.  This  machine  ouitatns  a  cutting  tray 
{a),  hcrx  into  which  the  cahbaget  are  placed  (A),  sooop  (c),  and  tub  into  which  the  »hreds  fall  id).  iUaii 
Mag.  votULpiSiSL) 
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S5M.  Nentam's  maehmeM  chopping  cabbage  or  other  TegoCable«,  rooU,  or  meat  Ifig.  7G8  \  con^isU  of 

five  knivei  let  into  an  bron  plate,  and  the  latter 
is  fcrewed  to  the  working  bar.  llie  knivet  are 
fkstened,  by  bolt«  pawing  through  them,  clow 
under  and  above  the  iron  plate.  The  eliding 
plate  is  for  the  purpose  of  preventing  the  meat 
nom  being  scatterea;  and  to  this  plate  are  added 
wrapera,  which  are  screwed  underneath,  for  the 
purpose  of  cleaning  the  knives  at  every  stroke. 
A  spring  raises  the  knives,  and  enables  any  person 
to  chop  at  least  twenty  times  as  much  meat,  in 
the  same  time,  at  can  be  done  by  the  common 
mode.  The  lenath  of  the  knives  being  equal  to 
the  breadth  of  tnc  trough,  no  meat  can  possibly 
escape  the  knives ;  nor  will  the  meat  require  so 
much  turning  as  is  usually  wanted.  When  it 
does  require  turning,  it  is  easiljr  done  by  alter- 
nately pretaing  the  kniveo  at  either  end  of  the 
trough,  sliding  them  towards  the  middle,  'i'hc 
H.  machine  is  also  applicable  for  cutting  fat,  suet, 
&c.  previously  to  rendering  them  into  tallow  ; 
likewise  to  chopping  madder  and  other  roots  for 
calico  printers,  or  as  used  in  their  recent  state 
fbr  dyers ;  and  for  dividing  poUtoes,  carrots,  and 
other  esculent  roots,  cabbage  for  sauer  kraut,  and 

roots  used  in  feeding  cattle.  {SmitA't  Mepkanfc,  vol  IL  [k  seo.) 
5509.  To  iUive  cMagf  t^f4,  select  a  few  fine  si>ecimen8,  and  plant  them  by  themselves 

where  they  will  be  in  no  danger  of  being  contaminated  by  others  of  the  i^tasaica  tribe 

wbeiviQ.  flower.     The  seed  will  keep  many  yeats. 
.6510,   Tfi€  dueases  of  cabbages  are  t^e  same  as  those  of  the  turnip,  with  the  exception 

of  the  forked  excrescence.     On  the  roots  of  the  plants  are  frequently  found  knobs,  which, 

ID  iim  prspaFaiion,  lor  transplanting,  should,  as  we  have  already  observed,  be  carefully 

•      •">).;■      •'    f    I.  :, 

Seen  VIZ.      Qiher  PlarUt  whu;i  might  be  cultivated  in  tlie  Fields  fir  t/ieir  Roots  or  Leaves, 
r  as  Food  fir  Man  or  Cottle,  in  a  recent  State* 

S^iy.  ^tiery  Ikafdy  garden  pUml  may  be  cultivated  in  the  ^elda,  and  with  very  b'ttle 
hiMkitial  libobr;  Acdordingly  we  find  oniony  spinach,  cress,  radishes,  and  even  cucum- 
bers, grown  by  farmers,  or  farm  gardeners  in  the  neighbourhood  of  the  metropolis,  and 
also  {ri  oth^  plaicesi  Nene- of  these  pknta,  however,  can  be  considered  as  belonging  to 
.agriculture ;  nor  sliould  we  notice  those  which  follow,  but  because  they  have  been  tried 
and  recvromended  by  xealous  cultivators,  and  are  treated  of  in  some  works  on  farming, 
^o  plant  can  be  considered  as  belonging  to  agriculture  that  is  not  in  sufficient  demand, 
or  of  sufficient  general  use  in  feeding  stock,  as  to  admit  of  its  frequent  occurrence  in 
rotations ;  and  such  certainly  cannot  be  said  to  be  the  case  with  the  Jerusalem  artichoke 
aod  k^ttuce,  now  about  to  be  noticed. 

5^1'  The  JeruiaTem  artichoke  (//elianthus  tuberbsus  L. ;  Tvpmambour,  Ft.)  is  a  tuberous-rooted  plant, 
#lth  Ic^afy  stems  ftom  four  to  six  feet  high.  It  thrives  well  on  soft  moi^t  soils,  and  even,  it  is  said,  on 
moist  peat  soils ;  and  it  is  alleged  that  its  tops  will  aflbrd  as  much  fodder  per  acre  as  a  crop  of  oats,  or 
more,  and  its  roots  half  as  many  tubers  as  an  ordinary  crop  of  potatoes.  {AgrUultural  Magaxme,  I807-&) 
The  soil  nkay  be  tulthrated  in  all  respects  like  the  potata  The  tubers,  being  abundant  in  the  market 
gardens,  are  to  l»e  had  at  little  more  llian  the  price  of  poUtoos.  The  fibres  of  the  stems  may  be  separated 
by  maceration,  and  manufactured  into  cordage  or  clotn  :  and  this  is  said  to  be  done  in  some  parts  of  the 
north  nhd'wM  of  France,  as  about  Hagcnau,  where  ttiii  plant,  on  the  poor  sandy  soils,  is  an  db^i  of 
field  culture. 
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55ia  Tke  common  Cob  lettuce  (ZActikca  utlva  L.)  has  been  grown  for  feeding  pigi,  and  other  puq 
Arthur  Young  informs  un,  in  his  CaUndar  qf  Ihuhamby,  that  he  first  observed  the  sowing  or  lettneea 
for  hogs  practTseii,  on  a  pretty  regular  system,  on  the  flftrm  of  a  very  Intelligent  cultivator  (not  at  all  a 
whimsical  man)  in  Sussex.  He  had  every  vear  an  acre  or  two,  which  affbrded  a  great  quantity  of  very 
valuable  food  for  bin  sows  and  pigs.  He  adds,  that  it  jrields  milk  amply,  and  all  sorts  or  swine  are  very 
fond  of  it ;  and  he  thinks  that  the  economical  farmer  who  keeps  many  hogs  should  take  care  to  have  a 
succession  of  crops  for  these  animals,  that  his  carts  may  ngt  be  for  ever  on  the  road  for  purchased  grains, 
or  his  granary  opened  for  corn  oftener  than  is  necessary.  To  raise  this  sort  of  crr'p,  the  land  should  have 
been  ploughed  before  the  winter  frosts,  tuminff  in  by  that  earth  twenty  loads  of  rich  dung  per  acre,  and 
making  the  ridges  of  the  right  breadth  to  suit  the  driu-machine  and  borse4ioes,  so  that  in  the  month  oT 
March  nothing  more  may  be  necessary  than  to  scarify  the  land,  and  to  drill  the  seed  at  one  foot  eaui. 
distant,  at  the  rate  of  four  pounds  of  seed  per  acre.  Where  the  stock  of  swine  is  large,  it  is  proper  to  drill 
half  an  acre  or  an  acre  of  lettuce  in  April,  the  land  having  been  well  manured  and  ploughed  as  directed 
above,  being  also  pculHod  in  Februarv  ami  March,  and  well  harrowed,  repeating  it  liefore  drilling :  and  at 
this  period,  the  crop  which  was  drilled  in  March  (a  succession  being  essenoally  necessary)  should  be 
thinned  in  the  rows  by  hand,  to  about  nine  or  ten  inches  asunder.  If  this  necessaryattentioa  be  ne^ccted, 
the  plants,  he  says,  draw  themselves  up  weak  and  poor,  and  wlU  not  recover  it  women  do  this  bttsiness 
as  well  as  men.  When  about  six  inches  high,  they  should  be  horse-boed  with  a  scarifier  or  scuffler,  having 
the  hoe  about  four  inches,  or  at  most  five  inches  in  width.  With  this  sort  of  green  food,  some  kind  of 
meal  or  other  dry  meat  should  be  combined,  as  without  it  it  is  apt  to  prove  very  laxative,  &c  This  Sussex 
cultivator  is  not  likely  to  be  followed  by  anv  rent.paylng  farmer  who  can  grow  any  of  the  clovers,  turnips,  or 
potatoes.  The  quotation  afibrds  a  good  specimen  of  Arthur  Young's  mode  of  writing  on  agricultural  subjects. 

5514.  Tkeehtcepryt  wild  endive,  or  suecotjf  rClchbrium  /'ntybus  L. ;  Ckicorie  tauoage,  Fr.  Jig.  7691}  has 

long,  thick,  peipendicular  roots,  a  tuft  of  endive  or  lettuc8.1ooking 
leaves :  and,  when  it  shoots  into  flower,  its  stems  rise  flrom  one  to 
three  fleet  high,  rigid,  rough,  branched,  and  clothed  with  leaves  and 
blue  flowers.  It  is  found  wild  in  dry  calcareous  soils  in  Baaland,  and 
in  most  parts  of  Europe  of  similar  or  greater  temperature,  it  is  culti. 
vated  in  France  as  an  hertjage  and  pasturage  plant,  and  in  Germany 
and  Flanders  for  its  roots,  from  which  a  substitute  for  cofl%e  is  pre. 
pared.  It  was  first  cultivated  in  this  country,  about  IJSO,  by  Artnur 
Young,  who  holds  it  in  very  high  estimation.  It  is  of  such  conse^ 
quenc&  he  says,  for  diflbrent  purposes  of  the  farm,  that  on  various 
sorts  or  soil  the  fkrmer  cannot,  without  its  use,  noake  the  greatest 
possible  proflt  Wh««  it  is  intended  to  lay  a  fleld  to  grass  fbr  three, 
four,  or  six  years,  In  order  to  rest  the  land,  or  to  increase  the  quan. 
tity  of  sheep  food,  there  cannot,  he  thinks,  be  any  hesitation  in  using 
it  There  is  no  plant  to  rival  it  Lucem,  he  says,  demands  a  rich 
soil,  and  will  always  be  kept  as  long  as  it  is  productive:  but  upoo 
inferior  land  it  is  not  an  equal  ol^ect  Upon  blowing  sanos,  or  upon 
any  soil  that  is  weak  and  poor,  and  wants  rest,  there  is  no  i^nt,  be 
supposes,  that  equals  this.  On  such  sort  of  blowing  poor  sandv  lands 
as  manv  districts  abound  with,  especially  in  Norfolk  and  Suffolk,  it 
will  yield  a  greater  quantity  of  sheep  food  than  any  other  plant  at  prr. 
sent  in  culuvatioa  On  fen  and  bog  lands,  and  peat  soils,  it  uL»o 
thrives  to  much  profit  On  all  land  where  clover,  nrom  having  been 
too  often  repeated.  Is  apt  to  fkil,  chiccory  mav  be  substituted  to  great 
advantage  It  does  very  wdl  for  soiling  cattle,  both  lean  and  fiitten. 
ing.  It  is  of  excellent  use  for  those  who  keep  a  large  stock  of  swine : 
and  it  docs  exceedingly  well  In  an  alternate  system  of  grass  and 
tillage,  as  it  will  last  four,  five,  six,  and  even  more  years ;  but  it  shouhl 
not  be  sown  with  any  view  of  making  hay  in  this  climate,  though  it  forms  a  considerable  proportion  of 
many  of  the  best  meadows  in  the  south  of  France,  and  in  Lombardy.  It  has,  however,  he  adds,  been 
objected  to,  on  the  ground  of  its  rising  and  becoming  a  vivacious  weed  in  succeeding  crops  :  and  if  this 
circumstance  be  not  guarded  against,  it  will,  he  says,  happen ;  but  not  more  than  with  iucern,  nor  so 
much.  But  who,  he  asks,  ventures  to  forbid  chiccory  culture  on  account  of  this  quality,  which  Is  really 
founded  on  its  merit  ?  When  the  land  is  ploughed,  says  he,  only  use  a  broad  sharp  share,  and  harrow  in 
tares  for  feeding  or  soiling,  or  break  it  up  for  turnips,  and  there  is  an  end  of  the  ob^ion. 

5515.  The  culture  of  chiccory  is  the  same  »»  of  clover.    As  the  plant  is  grown  in  gardens  for  culinary 

Eurposes,  the  seed  may  be  procured  in  the  seed.shops,  gathered  in  many  places  flrom  wild  plants,  or  saved 
y  the  grower.  It  is  small,  flat,  black,  and  resembling  that  of  lettuce ;  it  shouM  be  procured  f^esh ;  and 
from  eight  to  twelve  pounds  an  acre  are  luually  sown.  The  culture  of  this  plant  for  its  roots  has  been 
noticed  in  giving  the  outline  of  the  agriculture  of  Flanders,  and  will  be  adverted  to  In  a  succeeding  Chapter. 

The  rough  comfreyt  (Symphytum  asp^rrimum  L.  ^f.  770.),  a  .  .  -        —     .      .       c 

^^  brought   into   notice  by  D. 

.'^J      s£        '  '  '  Grant,     a     nurservman    at 

I^wisham,  and  tried  bv  a 
number  of  cultivators.  Cat- 
tie  of  every  kind  are  said  to 
be  fond  of  this  plant ;  and  so 
great  is  its  produce  on  good 
soil,  that  Mr.  Grant  thinks  an 
acre  might  be  made  to  pro. 
duce  thirty  tons  of  green 
fodder  in  cme  year.  He  has 
grown  it  to  the  height  of 
seven  feet  as  thick  as  it  could 
stand  on  the  ground.  The 
I  plant  is  of  easy  propagation 
by  seed  or  division  of  the 
roots :  the  better  way  would 
probablv  be  to  sow  in  a  gar. 
den,  and  transplant  when  the 
plants  were  a  year  old.  All 
thesymphytums  are  plants  of 
great  durabUity,  so  that  this  spedes.  If  ooce  estabttshed,  would  pro. 
bably  continue  to  produce  crops  fbr  many  years;  and,  in  that  point  of 
view,  it  wouki  seem  to  be  a  valuable  plant  for  the  cottager  who  keeps 
a  cow.    Uhtrd,  Mag.  vol.  v.  and  CosM/ry  Time*,  May  lUth,  18Sa) 

5517.  i%e  day  lity  ( //emeroc4]Iis  f6lva  L..  flg.  771.)  was  brought  into 
notice  by  Mr.  Elks,  Ute  of  Longleat  In  the  years  1886-7,  he  observed,  accidentally,  how  extremdv  fbnd 
cattle  were  of  this  plant,  even  eating  it  down  to  the  roots  when  an  opportunity  occurred ;  and  as  he  knew, 
from  long  experience,  that  it  would,  even  In  dry  ground,  produce  hcrtiagc  in  the  middle  and  latter  end  of 


551& 


F^ennial  fhnn  Siberia,  has  been 
71 


Book  VI. 


CLOVER  FAMILY. 


871 


April,  equal  in  ipiantity  to  any  vater  meadow,  the  extreme  Aciltty  witli  wMch  it  m*y  be  propftgaled  and 
grown  in  almoat  any  toil  and  tituatioo,  and  also  its  apparently  nutritious  nature,  he  was  induced  to  gire 
It  a  trial  in  a  plot  of  ground  of  about  twenty  rods,  attached  to  the  cottage  in  which  he  lived.  He  did  so^ 
and  after  two  years'  trial  found  the  day  Ifly  produce  a  supply  of  green  food  in  April  and  towaids  the 
middle  of  May,  when  there  is  little  or  no  pasture  graas,  and  never  could  detect  any  unpleasant  flavour 
in  the  milk  or  butter,  though  given  in  coosidenbltt  quantities.  The  day  lily,  of  which  there  are  two 
species,  diflfering  very  little  in  apneaeaBC^  B.  flkva  and  fUlva.  is  a  perennial  of  groat  duration,  rapid 
increase,  and  of  easy  propagation  by  division.  It  certainly  well  deserves  trial  at  a  permanent  herbage 
plant,  especially  for  the  cottager  and  smaU  <am«r.    {Qard.  Mag.  vol  v.  pi  441.) 


Chaf.  V. 

ri 

Culture  'of  Herbage  Plants. 

5518.  7^  cuUwation  of  clovers  and  other  herbage  plants,  lued  exclusively  as  food  for 
live  stock,  is  companuiyefy  a  modem  improTement.  They  were  known,  as  we  have  seen, 
to  the  Greeks  and  Romans,  and  cultivated  from  a  very  early  period  in  the  low  countries ; 
but  do  not  appear  to  have  attracted  much  notice  in  Britain  till  the  sixteenth  century, 
when  our  frequent  intercourse  with  Holland  led  to  the  introduction  of  some  of  our  best 
field  plants  and  agricultural  practices.  At  present  clovers  enter  largely  into  the  succes- 
sion of  crops,  on  all  soils,  and  in  every  productive  course  of  management.  Before  they 
were  introduced  into  cultivation,  it  was  necessary,  when  land  was  exhausted  by  grain 
crops,  to  leave  it  in  a  state  of  comparative  sterility  for  several  years,  before  it  became 
either  valuable  as  pasture  or  again  fit  for  carrying  com :  but  at  present  clovers  are  not 
only  indispensable  in  the  cultivation  of  white  and  green  crops  alternately,  upon  very  rich 
soils,  but  are  the  foundation  of  convertible  husbandry  on  land  that  is  not  so  rich  as  to 
permit  of  a  constant  aration,  and  which  tlierefore  requires  two  or  more  years*  pasturage 
at  certain  intervals.  Lucem  and  saintfoin,  though  of  much  less  value  as  general  crops, 
are  valuable  plants  in  particular  situations;  more  especially  the  latter,  which  will  produce 
good  crops  on  dry  chalky  and  limestone  soils,  where  most  other  agricultural  plants,  and 
evsn  grasses,  would  barely  maintain  their  existence. 

551 9.  The  characteristic  points  of  culture  of  this  class  of  plants  are  broad-cast  sowing, 
mowing,  soiling,  and  hay-making ;  and  that  when  cut  for  the  two  last  purposes,  two  or 
more  crops  may  be  had  in  a  season  from  the  same  roots. 

5520.  The  nutritive  products  of  the  principal  herbage  plants  are  thus  given  by  Sir 
H.  Davy:  — 


Eaglbh  Nam*. 

iBlOOOPam. 

Whol«   anan. 
tKyoTwIaM* 
or    mtrlHv* 
nwttcr. 

Ktanb.' 

Raeehtftne 
matter,  or 

Oliitcn,or 
allHuacn. 

Extiaet,  or 
teLluble  dnrinR 

xnfedium  .     . 

Ht&ftavm  Onobr^ehis 
Medicl«osatWa     .      . 

Red  clover  - 
Cow  clover  - 
White  clover 
Saintfoin      - 
Lucern    .    - 

39 
3S 

83 

51         1          3 
SO        i          4 
9S                  1 
S8                   8 
18                   1 

8 
9 
3 
3 

3 
8 
5 

6 

4 

Skct.  I.  The  Clover  Family.  —  TriflUum  L. ;  Diadilphia  Decdndrin  L.,  and  Legumi" 
nJttsat  J.  Tr4jUf  Fr. ;  JOee,  Ger.  ;  TriJbgGo,  Ital.  ;  and  Trebply  Span. 
5521.  The  clovers  (Jig,  772. )  are  a  numerous  family,  chiefly  natives  of  Europe :  those 
selected  by  the  agriculturist  are  natives  of  Britain;  and  one  species,  the  white  or 
creeping  clover,  is  often  found  in  great  luxuriance  in  native  pastures.  As  rye-grass  is 
very  generally  sown  witli  clovers,  it  will  be  necessary  to  treat  of  its  culture  in  connec- 
tion with  these  plants,  reserving,  however,  the  more  particular  consideration  of  rye-grass 
till  we  treat  of  the  hay  grasses.  (Chap.  VI.)  Many  intelligent  cultivators  consider  rye- 
grass as  a  very  severe  crop  for  the  soil ;  and  it  is  alleged  that  wheat  docs  not  succeed 
well  after  the  herbage  with  which  rye  grass  is  intermixed  in  any  considerable  quantity. 
Otiier  plants  hive  accordingly  been  recommended  as  a  sulwtitute  for  rye-grass,  and 
cock's-foot  (iMctylis  glomerita)  has  been  tried,  apparently  with  great  success,  by  Coke 
of  Holkham  in  Norfolk,  and  others ;  but  this  is  a  very  coarse  grass  when  allowed  to 
rise  to  any  height,  and  the  use  of  it  for  hay  has  not  yet  been  ascertained.  Donaldson 
considers  the  general  introduction  of  cloven,  and  the  cultivated  grasses,  as  one  of  the 
greatest  improvements  in  modem  husbandry.  The  commencement  of  improvements  in 
the  difierent  species  of  live-stock,  in  the  modes  of  cultivation,  and  in  the  superior  quality, 
as  well  as  quantity,  of  the  crops  of  grain,  may  all,  he  thinks,  be  dated  from  the  period 
when  the  sowing  of  clovers  and  grass-seeds  was  first  introduced  into  the  difTercnt  districts 
of  the  kingdom. 
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5583.   Tk£  tpeci€$  9/ clover  in  eu\trn,t^on  toe:  ^*-' 
5589L  Tktt  red.  clover  (Trif^lMim  pntteae»  fig.  77S.  a),  a  bi«nolaL  and  lomeiiiiM*,  MpocUUy  00  chalkv 
•oilf,  a  trifmntal  pUqt,  known  finoro  the  oth^r  sppcics  by  iU  li^^oad  icavct»  luxu^ian^ growth,    -^  -  '^^ 
p\uyie  flowers.    In  its  #iJd  state  a  jicrcnnial. 


BS9A.  The  white ,  or  creeping^  or  Dutch  clnef  {T.  r^ens,  fr}»  a  perennial  plant,  knoim  hgritt  croufkig 

cms  and  wbUe  fteiwen. 

£585.  TV  yrilM0  cJMvr,  hop^rrfoff,  or  thamrbck  clover^  the  black  nonsuch  tf  the  Nor/blk/mtm*'* 

„^a  CTi  fo^^^^hens*  d),  an  annaal,  known  by  ita  procudientBhvoCs 

*'*'  and  yellow  flowers.    This  species  ia  seldom  cnltimted  9.  tlM^yH- 

low  clorer  of  the  seed  shop*  being  the  Medieikgo  >lupjldinBf  «he 

hipuline^  minette  dor^e  of  the  French.    0^.773.)  " 

fiSSfl.  TV  mcMime  clover,  eotr-Oemer,  eow^au,  artmart. 
grasL  the  Arst  the  best  name  (T.  mMiuin,  if),  ajMranniai^  je. 
sembllng  the  red  clover,  but  of  a  paler  hoe,  dwarmr  inbit,  ^th 
pale  red  or  whitish  flowers,  and  long  roots  very  sweet  toflhe 
taste.  This  mcles  is  but  partially  cultiTated,  aadiii' is  ex. 
tremely  dMRcuK  to  procure  the  Beeds  genvlvMc  It  oomeixinto 
flower  fl-om  twelve  to  fifteen  days  later  than  the  oomnton  ted 
clover,  hat «  solid  etalk,  a  narrower  leaf,  ahd  both  leaved* and 
flowers  have  a  paler  hue.  A  poor  sandy  soil,  it  la  said,  will  pto^ 
duoe  a  goixl  crop  of  cow.cIover  that  wooM  not  produce  half  a 
crop  of  the  conattoii  red  clbv«r ;  it  is  also  as  good  tfte  'second 

{rear  as  th«  first  Some  far^eia  tow  it  because  the  crap  oOnee 
n  between  the  first  and  second  cutting  of  tte  redcfovar^aa 
green  fbod. 

5527.    The  flesh^<oi9ured  clover  (lYUpUum  incarnatpjn  JLi^i^  Farouchg  or.^r^fie  de 
Rotasillony  Fr.  Jig,  774.)  has  long  been  cultivated  in  some  of  tlie  southern'  departmauts 
774  of  France,  and*  ihough  an  annual,  is  found  Ytr$  advtotageoiu  on 

dry  sandy  soils*  The  Agricultural  Society  of  Nancy  have  lately 
recommended  it  for  culture  in  the  province  of  Lorraine ;'  amf  a 
writer  in  the  nfoumal  det  Peys^UeSf  »»  suitable  to  many  parts, of 
the  Netherlands.  M.  de  Dombasle,  a  theoretical  and  praodeal 
agricultnrist  ^i  gr4aX  estifnat|on»  sows  it,  ^fter  harvest,  in  file  stubb^ 
with  no  othei  culture  thaa  harrowing  in.  It  grows  all  the  winter, 
and  early  in  spring  affords  abundant  food  for  sheep  ;  or,  if  IcfVtill 
May,  it  presents  a  heavy  crop  for  the  scythe,  and  may  be  usea  for 
soiling,  or  making  into  hay.  (Gtird.  Mag,  vol.  iv.  p.  392.  and  vol.  ▼. 
p.  734.)  It  was  introduced  into  England  about  the  year  1824f  by 
Mr.  John  Ellman,  jun.  of  Southover,  near  Lewis,  whogiveadirections 
I  for  sowing  it  in  March  without  a  com  crop,  and  states  that  it  will 
be  in.  fullbloom  and  fit  to  cot  by  June.  He  says  it  is  very  produc- 
tive ;  but  should  not  be  sown  with  corns  like  othc!r ddters^  because 
It  grows  so  fast  as  to  ehoke  them.    {Farm.  Jour.  March  17.  182^.) 

SSSS.  Trffhliutn  MolinhiJU(/9nne  (with  yellow  flowcn),  eampistre  (also  VHh 
yettow  floirert),  kxAfmg^ferwn.  are  cultivated  in  Oance ;  but  we  believe  chiefly 
oil  the  poorer  soils.    Seeds  of  them  and  of  all  the  other  species  may  be  correctly 
obtained  from  Vllmorin- Andricux  and  Ca,  seed  merchants  in  Paris. 

55S9.  In  the  choice  of  tort*  the  red  or  broad  clorer  is  the  kind  most  generally  cultivated  on  land  that 
carries  com  and  herbage  crops  alternately,  as  it  yields  tlie  largest  produce  fbr  one  crop  of  all  the  sorts. 
White  ^d  yellow  clover  are  seldom  sown  with  it,  unless  when  several  years'  pasturage  ia  in^nded. 

55.30.  The  toil  best  adapted  for  clover  is  a  deep  sandy  loam,  which  is  favourable  to  its 
Vmg  iap-rooU :  l^ut  it  will  grow  in  any  soiU  provided  it  be  dry.  So  congenial  is  cal- 
careous matters  to  clovers,  that  the  .mere  strewing  of  lime  on  some  soils  will  call  into 
action  clover-scods,  which  it  would  appear  have  lain  dormant  for  ages.  ,  At  least  tlus 
appears  the  most  obvious  way  of  accounting  for  the  well  known  appearance  of  white 
clover  in  such  cases. 

5531.  The  climate  roost  &uitable  for  the  clovers  is  one  neitlicr  very  hot  nor  very  dry 
and  cold.     Most  leguminous  plants  dcliglit  botli  in  a  dry  soil  and  climate,  and  warm 
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temperature,  and  the  clover  will  be  fotind  to  produce  tnoit  teed  under  sutii  cirenm- 
stanccs ;  but  as  the  production  of  aeed  is  only  in  lome  aituatioi»  an  object  of  the  fanner's 
attention,  a  season  rather  moist,  provided  it  be  warm,  is  always  attended  by  the  most 
bulky  crops  of  clover  herbage. 

5532.  The  itrepanUion  tf  the  toil  and  the  montirff,  which  clover  receives  hi  ordinary 
farm  culture*  are  those  destined  also  for  apother  crop  (  clover  mixed  with  a  certain  pro- 
portion of  rye>gras8  being  generally  sown  along  with  or  among  com  crops,  and-especially 
with  spring-sown  wheat,  Iwrley,  and  the  early  varieties  of  oats.  Unless/ however,  the 
soils  on  which  these  crops  are  sown  are  well  pulverised,  and  have  been  some  years  under 
tillage,  clovers  will  not  succeed  in  them,  it  being  ascertained  that  newly  broken-up  leys 
or  pasture  grounds  cannot  be  sown  down  or  restoKd  to  clover  and  grassffs  till  the  soil 
is  thoroughly  comminuted,  and  the  roots  of  the  former  grasses  and  herbage  plants  com- 
pletely destroyed. 

5533.  The  time  of  sowing  clover-seeds  is  generally  the  spring,  during  the  com  seed 
time,  or  from  February  to  May ;  but  they  may  also  be  sown  from  August  to  October, 
and  when  they  are  sown  by  themselves,  that  is,  unaccompanied  by  any  com  crojv  this 
will  be  found  the  beat  season,  as  thtt  young  plants  are  less  liable  to  be  (Jriedup  and  im- 
peded m  their  progreuft  l^.the  sun,  than  when  sown  alone  in  nptin^  and  remaiDing'tender 
and  unshaded  dining  the  hot  and  dry  weather  of  /tdy*  ~^ 

6SS4.  Some  prepare  the  seed  ftir  lowing  bv  stec^Kig  in  water  or  In  oH  as  tn  Switaerland,  and  then  mfling 
tt  witli  powtfend  gTfsom,  aa  a  prevmtlfre  froBB  tiM  attacks  of  liwccla. 

5SS5.  The  manner  of  sowing  is  almost  always  broad-catt  When  town  with  spiing  com.  cAover  and 
gnasMdi  are  mualfy  pot  in  inandlalel j  after  the  land  has  been  folveiised  by  harnMrinc  » the  corn- 
ased,  and  are  themsdvas  covsed  by  one  course  more  of  t^e  harrows ;  or,  if  the  coaUs  drilled,  the  small 
.  aceds  are  sown  Immediatdy  bofoaeor  aAer  liand.lioeiag;  'and  the  land  is  then  finished  by  a  course  of  the 
hamiwa.  Clover  is  eeocraUy  sown  by  bond,  Sbongb  or  -late  yean  the  broad^cast  drill  {Jig.  7^  baa  been 
used,  both  io  the  casi  of  tbe  doveraand  the  grasses.  A  Ugliter  hafroir  is  generally  employed  m  coTering 
•ueh  aeeds,  than  that  used  for  com.  Wbm  tbe  land  is  under  an  autunm-sowji  crop  of  wheat  or  other 
fiaiii,  though  the  otovcns  and  rye.gmas  are  atUtsaArn  la  spring,  the  proper  periqAnust  deitond'boch  upon 
■the  state  or  the  land  and  the  progvesa  of  the  crops;  and  it  may  be  often  advt^ble  ta  oroak  the  crust 
ftwBied  oo  the  aurfaoa  of  tanaobus  aoils,  by  Maiag  Um  harrow  before  the  clovars  are  sowta,  as  well  m  after. 
wanla  to  corer  tbcok  SemetiBics  the  roller  only  Is  elaployed  at  Ibis  dnie,  and  thoe  ar^Jnstanaes  Of  clover 
and  rye.gaiss  succeeding  when  sewn,  without  either  hanowhig  or  raHing. '  But  It  is  obmmonty  of  adrao. 
tage  to  the  wheat  crop  ikseli;  to  vae  ifae  haifows  hs  sprtagb  ma  the  roller  alone  cannot  be  depended  on, 
umeas  the  saason  be  veiy  Ibvouiahla  la  eaaae  casaa  grass  seeds  are  sown  by  thvnsefw^eUher  in  autumn 
or  spdng,  but  raraly  on  tillage  land.  Nature  has  not  dotaralned  any  precise  depth  for  the  seed  of  red 
dorer  mora  than  elher  seed.  It  will  grow  vigorously  ftom  tivo  inches  deep,  and  It  will  grow  when  bardy 
covered  Half  an  inch  may  be  rechoaed  the  aaosC  advantageous  position  in  day  soil ;  a  whole  inch  in 
what  la  light  or  loose.  It  is  a  vulgar  error,  that  soiaU  seed  ought  to  be  sparingly  covered.  Misled  by 
that  entx,  fanners  ocmmonly  covet  their  dover  seed  with  a  busbv  branch  of  thorn ;  which  not  only 


5596.  In  the  operation  of  sowing  some  consider  it  best  to  sow  the  dover  and  rye.grass  separately, 
lep^g  that  the  weight  of  the  one  seed,  and  lightness  of  the  other,  are  unlkvoundble  to  an  equal  distrl. 


buthmo 


66S7.  The  ouamtttu  qfsefd  sown  on  an  acreis  exceedingly  various ;  not  only  when  mon;  or  less  white  or 
velfow  clover  is  sown  uong  with  grass-seedi  and  red  ctoVf^,  or  wl^bn  pasturage  Is  intended  {  but,  even  when 
they  aie  the  oply  kinds  eewvi,  tfao'^uaHtlif  U  ¥arled  by  tbe  ouatttror  theedlt,  and  the  dlffifrent  purposes  of 
hay,  soiling,  or  one.year'a  nastWC  tfl  w Wch .  Uje,  fstqp  if  to  be  aupUac).  When  pasture  is  the  otject,  more 
seed  ought  to  be  allowocl  than  is  becessary  when  the  crop  is  to  be  cut  green  for  somng :  and  for  bay,  less 
may  suffice  than  for  dther  of  th^  former.  I^lndy  pulverfse<f  soils  do  not  require  so  much  seed  as  days,  on 
wbuah  doves  and  rya^nns  aravcriT  frequently  sown  atoongautumn  or  wlncer.sown  wheat,  when  there  is 
more  danger  of  a  part  of  it  perisbing  from  being  imperfectly  covered.  In  general,  eight  or  ten  pounds 
may  be  taken  as  the  mHUnmrn  quantity,  though  tfaerb  have  been  Instances  of  good  crops  from  less ;  and 
Item  that  to  fsurteen  pdUnds  or  BMawper  Engllsb  staaute  acsa  Ryokgrass,  commonly  at  the  rate  of  a 
busbd  »er  acre,  but  in  many  ciwas  only^alf,  or  two  thirds  of  abushd.  is  mixed  with  this  weight  of  dover, 
and  both  are  sown  at  the  same  time.  The  rye-grau  may  be  dther  of  the  perennial  or  annual  variety,  as 
it  is  understood  that  tbe  herbage  is  tobbcodthnied  foronlvdneycar;  and  the  annu4  is  sometimes  sown 
in  peefcraocc^  as  produdng  a  bulkier  eaop  than  the  pcsienaiai 

5538.  When  it  is  intended  .to  retain  the  land  in  pasture  for  scseral  pears,  the  quanfity  of  red  clover  is 
diminished,  and  several  kinds  of  more  permanent  neHnge  are  added,  the  most  common  of  which  are  white 
and  yeUow  dover,  and  rlhwdrt.  No  mneral  role  san  be  laid  down  as  to  the  proper  quantity  of  each  of 
these  kinds ;  in  some  casef  red  end  white  clover  ace  sowp  in  equal  proportions,  and  in  others  the  latter  is 
made  greatly  to  predomlnsite.  "Hie  yenow  clover  and  ribwort  are  not  often  sown  at  the  rate  of  more  than 
tw^  or  three  pounds  per-i^re.  It  U  scAhMi^ necessary  •»  add,  that,  tn  this  ease,  the  tye  grass  shouM 
always  be  <~ 

iMft  Jn , 

and  cleanness ;  the  porpfe  cdour  « 

seeds  of  weeds  may  oe  detected  in  It  by  narrow  inspection,  if  there  are  any ;  but  various  noxious  weeds 
arc  fluently  mixed  up  with  the  seeds  of  the  rye^grass,  which  It  Is  difllcult  dth^  to  discover  or  to 
separate  from  them.  Between  the  seeds  of  the  annual  and  perennial  rye-grass  the  diffbrence  is  hardly 
discernible;  and  therefore,  unless  it  is  of  his  own  growth,  the  cultivator  must  depend  in  a  great  measure 
on  the  character  of  the  person  ftom  whom  be  purchases  it  Re^  dover  from  Holland  or  France  has  been 
found  to  die  out  in  the  season  Immediately  after  it  has  be^  cut  or  pastured;' while  the  English  seed 
produces  plants  which  stand  over  the  second,  many  of  them  the  thir^  year  {(jeneral  Report  qf 
Scottand,  vol  L  p  537.) ;  thaH  remaining  M  Che  utter  ca^  (bar' summers  In  Uie  ground  from  the  time  of 
aovtni^ 

5540.  The  nfter-culturt  of  clovef  and  rye^grass  consisU  chiefly 'of  picking  off  any 
stones  or  <rther  hard  bodies  which  may  appear  on  the  surface  in  the  spring  succeeding 
that  in  Which  it  was  sown,  and  cutting  out  by  the  roou  any  thistles,  docks,  or  other  large 
grown  weeds.  After  tills  the  surface  should  be  rolled  once  to  smooth  it  for  the  scythe. 
This  operation  is  best  performed  in  the  first  dry  weather  of  March.  Some  give  a  top- 
dressing  of  soot,  gypsum,  common  lime,  peat,  or  wood-ashca,  at  this  time  or  earlier : 


•  be  of  the  peteanial  sort. 

I.  In  the  setoUion  of  dover  and  rye-arass  seeds  particular  attention  should  be  paid  to  their  quslity 

leanness ;  the  porple  cdour  of  the  clever  seed  denotes  that  it  has  been  ripe  and  well  saved ;  and  the 
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gypsum  has  been  particularly  recommended  as  a  top-dressing  for  clovers,  and  the  other 
herbage  l^umes ;  because  as  their  ashes  afford  that  substance  in  considerable  quantities, 
it  appears  to  be  a  necessary  ingredient  of  their  food.  Dutch  ashes  (427.)  have  been 
strongly  recommended  as  a  top-drcsaing  for  red  clover,  and  they  also  contain  gypsum ; 
but  where  the  soil  is  in  good  heart,  and  contains  calcareous  matter,  any  description  of  top- 
dressing,  though  it  may  be  of  advantage  when  it  does  not  interfere  with  the  general 
economy  of  the  farm,  cannot  be  considered  necessary.     (Supp.  E.  Brii.  art.  jfgr,) 

5541.  The  taking  of  the  clover,  or  ciovler  and  rye-grass  cropt  is  either  by  cutting  green 
for  soiling,  by  making  into  hay,  or  by  pasturing.  It  is  observed  in  The  Code  ^Agri- 
culture, that  it  is  a  most  important  point  to  ascertain  in  what  cases  cutting,  or  feeding,  is 
more  beneficial.  If  fed,  the  land  has  the  advantage  of  the  dung  and  urine  of  the  pastui^ 
ing  stock ;  but  the  dung  being  dropped  in  irregular  quantities,  and  in  the  heat  of  summer, 
when  it  is  devoured  by  insects,  loses  much  of  its  utility.  If  the  dung  arising  from  tlic 
herbage,  whether  consumed  in  soiling,  or  as  hay,  were  applied  to  the  land,  in  one  body, 
and  at  the  proper  season,  the  operation  would  be  more  efiectuaL  The  smother  of  a  thi^ 
crop,  continued  for  any  time  upon  the  gmund,  greatly  tends  to  promote  its  fertility ;  and 
it  baa  been  pretty  uniformly  found,  after  repeated  trials,  upon  soils  of  almost  every  de- 
scription, that  oats  or  any  other  crop  taken  after  clover  that  has  been  cut,  either  for  smling 
or  hay,  is  superior  to  the  crop  taken  after  clover  pastured  by  sheep. 

6542.  SoiUmi  it  a  tenn  applied  to  the  practice  of  cutting  herbage  crops  green  for  feeding  or  fattening  tive 
stock.  On  allfiinns,  under  correct  management,  a  part  of  this  crop  to  cut  green,  for  the  working  horaea, 
often  for  milch  oowa,  and,  in  some  instances,  both  for  growing  and  fattening  cattle  There  can  be  no 
doubt  of  the  advantages  of  this  practice,  in  regard  to  horses  and  oows;  but  for  young  and  for  (kttenlng 
beasts,  a  sufficient  number  of  experiments  are  not  known  to  have  been  yet  made  with  any  great  degree  of 
accuracy.  Young  animals  require  exercise  in  the  open  air,  and,  probably,  will  not  be  found  to  thrive  so 
well  in  houses  or  fold-yards,  during  summer,  as  on  pasture* ;  and  though  in  every  case  there  is  a  great 
saving  of  food,  the  long,  woody,  and  oompacatively  naked  stems  of  the  plants,  with  leaves  always  more  or 
less  withered,  are  perhaps  not  so  valuable  in  the  production  of  beef  on  fattening  stock  as  a  much  r-"-*' — 


eight  of  herbage  taken  in  by  pasturage.  Milch  cows,  however,  are  so  impatient  of  heat  and  insects,  that 
this  way  of  feeding  them,  at  least  for  a  part  of  the  day,  in  Wdirm  weather,  ought  to  be  more  generaUy 
adopted;  and  the  convenience  of  having  working  horses  always  at  hand,  beMdcs  that  they  fill  their 
stomachs  speedily.  Is  of  not  less  importance  than  economy.  (See  CommtmieaH'oms  to  the  Board  of 
Agrfculture,  vol  viL  Brown*t  TVeaUte  ow  Rurai  ^ffburt,  vol  IL  Qeiieral  Report  of  ScoUrnvt,  vola.  a 
and  ill.) 

564S.  In  feeding  eaUle  with  green  clover,  attention  must  be  paid  to  prevent  swelling,  or  hoving,  whieh 
Is  very  apt  to  take  place  when  they  are  first  put  on  this  food,  espedally  if  it  is  wet  witii  rain  or  dew ;  and 
cattle  are  exposed  to  this  danger,  whether  they  are  sent  to  depasture  tn«  clover,  or  have  it  cut  and  brought 
home  to  them ;  though,  if  the  plants  are  somewhat  luxuriant,  the  danger  is  greater  in  the  former  case 
After  being  accustomed  to  this  rich  food  for  a  few  days,  during  which  it  should  be  given  rather  sparingly, 
the  danger  Is  much  diminished;  but  it  is  never  safe  to  allow  milch  cows,  in  particular,  to  eat  large  qaan. 
titles  of  wet  clover. 

5544  The  making  herbage  jdanit  into  hay  is  a  process  somewhat  diflbrent  from  that  of  making  hay  from 
natural  grasses.    All  the  heitaage  tribe  ought  to  be  mown  before  the  seed  Is  formed,  and  indeed  before  the 

S'ants  have  AiUy  blossomed,  that  the  Aill  iuioe  and  nourishment  of  the  herb  may  be  retained  in  the  hav. 
y  the  adoption  of  this  system,  the  hay  is  cut  in  a  better  season.  It  can  be  more  easily  secured,  and  It  is 


advantage  of  converting  under-ripe  herbage  and  grass  Into  hay  is  now  beginning  to  be  known.  'Inhere  la 
much  more  saccharine  matter  in  if,  and  it  is  consoquently  greatly  more  nutritious.  A  crap  of  clover  or 
saintfoin.  when  cut  in  the  eariy  part  of  the  season,  may  be  ten  per  cent  lighter  than  when  it  is  ftally  ripe ; 
but  the  loss  is  amply  counterbalanced,  by  obtaining  an  earlier,  a  more  valuable,  and  more  nutritram 
article;  while  the  next  crop  will  be  pnmortlonably  more  heavy.  The  bay  made  ft-om  old  herbage  which 
has  ripened  its  seed  will  carry  on  stock,  but  it  is  only  hay  fttmi  herbage  cut  when  young,  and  soon  after 
it  has  come  into  flower,  that  will  fotteu  t  nem.  ^'hen  the  stems  of  clover  become  hard  and  sapiess,  by  being 
allowed  to  bring  their  seeds  towards  maturity,  they  are  of  little  more  value  as  provender  than  an  oquH 
quantity  of  the  finer  sort  of  straw  of  com. 

5545.  The  mode  qf  making  clover-hay,  and  that  of  all  herbage  plants,  as  practised  by  the  best  fisrm- 
ers,  is  as  foUows :  --llie  herbage  is  cut  as  close  to  the  ground  and  in  as  uniform  and  perfect  a  manner  as 
possible  with  a  sharp  scythe.  The  surface  having  been  in  the  preceding  spring  f^eed  fnm  stones  and 
well  rolled,  the  stubble  after  the  mower  ought  to  be  as  short  and  smooth  as  a  well  shaven  grasclawn.  The 
part  of  the  stems  left  by  the  uythe  is  not  only  lost,  but  the  after.growth  is  neither  so  vigwoas  nor  io 
weighty,  as  when  the  first  cutting  is  taken  as  low  as  poasibleL 

554&  Ai  toon  a*  the  ftcaih  or  row  qf  cut  herbage  is  thcroughlf  dry  above,  it  is  gently  turned  over  (not 
tedded  or  scattered)  without  breaking  it  Sometimes  this  Is  done  with  the  band,  or  with  a  small  fbrk } 
and  some  farmers  are  so  anidous  to  prevent  the  swath  fWmi  being  broken,  that  they  only  permit  the  ose 
of  the  rake  shaft  The  gran,  when  turned  over,  in  the  morning  of  a  ory  day,  is  put  Into  cocks  in  the 
afternoon.  The  mode  of  performing  this  is  very  simple  and  expedUiousj  and  none  but  women,  boys,  and 
glris,  under  the  eye  of  a  confidential  servant,  are  usuallv  employed.  Ifthe  crop  Is  heavy,  a  row  of  ooeks 
u  placed  in  the  middle  ridge  of  three,  and  if  light  of  five  rldgea.  A  distinct  company  of  carriers  and 
rakers  to  allotted  to  every  such  number  of  ridges;  and  the  separate  companies  proceed  each  on  its  own 

rind,  and  in  the  same  manner  as  bi  reaping  gnun,  which  occasions  a  deginee  of  competition  among  them 
dematch,  clean  rakjng.  and  neat  welUbuilt  cocks.  The  carriers  gather  the  hay,  and  carry  it  to  the 
ridge  where  the  cock  Is  to  be  built  by  one  of  the  most  experienced  hands.  A  raker  foUows  the  carrier, 
taking  up  and  bringing  to  the  cocks  the  remains  of  the  twatn.  There  may  be,  In  general,  about  five  people 
employed  about  each  row  of  cocks ;  a  carrier  and  raker  on  each  side  of  the  ridge  on  which  the  cocks  are 
placed,  and  a  penon  on  the  ridge,  who  builds  them.  But  when  the  crop  it  not  weighty,  more  rakeiv  afe 
required,  as  a  greater  space  must  l>e  gone  over. 

5547.  As  the  cocks  are  thus  placed  m  a  line,  it  is  easy  to  put  two  or  more  into  one  afterwards ;  and  the 
larger  oocks  may  be  speedily  drawn  together,  to  be  put  into  tramp-ricks,  by  means  of  ropes  thrown  round 
their  bottoms,  and  dragged  along  by  a  horse  It  is  impossible  to  lay  down  any  rules  for  the  management 
of  hay,  after  it  is  put  into  cocks  j  one  thing  Is,  however,  always  attended  to,  not  to  shake  out,  scatter,  or 
expose  the  hay  oflener  than  is  necessary  for  Its  preservation.  Sometimes  the  cocks  have  been  put  up  so 
Urge,  that  they  never  require  to  go  to  a  tranm-rlck,  but  are  carted  to  the  ttack.yard,  without  ever 
being  broken,  andjput  up  m  alternate  layers  with  oM  hay.  But  where  this  is  attempted,  there  must  not 
be  much  clover.  The  practice  of  mixing  the  new  with  the  <M  hay  is,  however,  a  good  one,  and  saves  a 
great  deal  of  tioae  and  labour,  at  the  same  time  that  the  oM  hay  is  much  improved  by  the  mixture 
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5548.  Tke  best  mmtageri  dtMopprove  iff  tprtmdimg  mU  the  twatki  if  ekner  &md  rjfe.grat$^  though  this  Is 
often  necetMry  with  natural  graiMS,  which  are  cut  and  hanrortad  later  la  tharoagOB.  TbeaMcethetwath 
ia  kept  untMroken,  the  haj  Is  greener,  and  the  more  flagrant 

554a  AMOiker  mode  «f  tuttfrnaHni^  said  to  haTe  been  originally  nractised  in  Laaeasbire,  has  been  found 
to  answer  well  In  the  moist  atmosphere  of  the  west  of  Scotland.  This  Is  called  tippling  or  rippling ;  and 
if  the  grass  is  dry,  the  operation  begins  as  soon  as  it  is  mown.  *'  In  making  a  tipple,  a  person  with  his 
right  hand  rolls  the  swath  Inwards,  until  he  has  a  little  bundle;  then  the  same  is  done  bf  the  left,  until 
both  meet  and  form  eight  to  twelve  pounds,  or  nearly  sa  This  bundle  is  then  set  up  against  the  legs,  or 
between  the  feet ;  a  rope  is  twisted  of  the  gcMS»  while  the  bundle  is  supported  in  thu  manner,  and  tied 
round  It  near  Its  top;  and  ftom  the  top  are  drawn  up  a  few  stragglinc  stems,  which  are  twisted  to  make 
the  tipple  tsper  to  a  pcrint,  and  glveitas  much  a  conical  shape  as  poanble  If  the  crop  is  strong,  there  isa 
row  of  tipples  placecl  on  each  swath ;  If  Usht,  two  of  these  are  put  Into  one  row.  After  standing  a  few 
hours,  they  become  so  smooth  on  the  outside,  that  the  heaviest  rains  seldom  wet  them  through  \  and  when 
wet,  thcj  are  soon  dried  again  in  good  weather.  As  soon  as  ready,  they  are  put  into  the  summer-riek,  or. 
If  very  orf.  even  Into  the  winter  stack,  but  are  never  opened  out  or  tedded,  to  make  them  dry,  as  they 
never  require  it  By  this  method,  not  a  Made  is  lost,  and  the  hay  Is  nearly  as  green  as  a  leaf  dried  In  a 
book.  In  a  moderate  crop^  one  woman  will  tipple  to  one  mower,  and  a  woman  will  rake  to  two  tipplers, 
or  two  swatlMra  But  where  the  crop  is  strong,  it  may  require  three  women  to  keep  pace  with  two  mowera 
After  the  hay  is  put  up  in  this  manner,  the  crop  may  be  considered  secure,  though  it  may  continue  wet 
weather  for  a  considerable  length  of  time  *'    {General  Report  qf  Scotland,  vol  IL  pi  1 1.) 

5590.  ne  making  <f  clover  4uqf,  n  practised  in  Courland,  and  adopted  ftom  that  country  in  aiesla.  Is 
said  to  save  not  only  a  number  of  hands,  but  the  hay  Is  better  and  more  nourishing.  The  hay  is  prepared 
by  sclCfennentation,  whereby  it  retains  Its  nutritious  juices,  and  only  kMes  Its  wat»T  particles ;  it  is  dried 
more  espedltlottsly  by  dissipation  of  Its  humidity,  and  contraction  of  the  sap. vessels,  and  thus  Its  nutri. 
tious  Juices  are  concentrated.  The  inucess  is  conducted  on  the  following  |winciple,  vis.  the  sap-vessds 
are  expanded  by  the  circulatkm  of  the  liquid  Juices  by  heat,  and  ttie  superduous  humidity  is  exhaled :  on 
cooling,  the  u^rtmtit  contract,  and  thus  Aiture  Intestine  nrmentatlon  is  prevented,  and  the  nutritious 

of  the  following  day  in  swatK  to  dry:  it  miut  then  be  raked  to^^er  Into  small  colis,  and  aOwwuds 


quality  ispccserved. 

5561.  TJu  elooer  intended  for  hay^  after  having  been  mowed,  remains  ttU  four  o'clock  la  the  afternoon 
of  the  f(dlowing  day  in  swatn  to  dry :  It  must  then  be  raked  together  Into  small  colls,  and  afterwards 
made  into  Urge  cocks  in  the  form  of  a  sugar-loaf,  and  such  n  it  would  reqnin  six  or  eight  horses  to 
remove.    To  prevent  the  air  ftom  penetrating  these  cocks,  and  to  produce  a  quicker  fermentation,  they 


must,  whilst  rorming,  be  trodden  down  by  one  or  two  men.  If  It  be  a  still,  close,  warm  nlghl^  the  fenaent- 
ation  will  commence  In  four  hours,  apd  manifest  itself  bv  a  strong  honey  JIke  smell :  when  proper  fer. 
mentation  is  begun,  the  cocks  will,  on  being  opened,  smoike,  appear  brownish,  and  mav  then  be  spread 
abroad.  If  in  the  morning  the  sun  Is  warm,  and  a  littie  wind  arises,  the  clover.hay  will  quickly  dry :  it 
may  then,  towards  noon,  be  turned  with  the  rake  or  pitdufork,  and  about  four  in  the  afternoon  will  be 
sulBciently  dried,  so  that  it  may  be  Immediately  carted  into  the  bam,  without  any  danger  of  a  second 
fermentation,  ay  this  method  of  management,  the  ckiver  will  reqnira  only  three  davs,  ftom  the  time  of 
mowing  to  its  being  housed,  and  very  little  work ;  whilst,  In  the  common  way,  even  m  good  weather,  it 
requires  six  or  eight  dayiL  In  the  old  method  it  ftequentiv  becomes  of  a  Uaa  colour :  but  In  the  new 
method  It  is  only  brown,  has  an  agreeable  smell,  and  remains  good  and  unchangeable  in  the  bam.  The 
fanner  has  also  another  advantage,  that  if  ho  has  not  carts  enough  to  carrv  it  Into  the  bam,  he  need  only, 
at  sun-setting,  heap  it  again  into  large  well  trodden  cocks,  and  thatch  them  with  straw,  in  which  state 
they  will  remain  the  whole  summer  without  damage  or  losa.  This  clover.hay  Is  not  <mly  greedily  eaten  by 
-^  ^  and  lamiw,  but  also  by  horses,  calves,  and  cam. 

"^   Tki$  new  mode  tf  making  hay  depends  principally  upon  two  circumstances :  first,  that  the  mown 


sheep  ax 
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s  suppose,  t 
after  the  clover.grass  has  been  placed  In  the  great  cocks  Is  cold,  damp,  or  rainy/ the  fermentation  will  yet 
take  place,  although  it  may  reouire  a  term  of  twelve,  sixteen,  or  twenty.four  hours  to  eflfcct  It.  If  it  be  a 
second  or  a  third  crop,  at  which  season  the  nights  are  colder,  it  may  even  require  ftom  thirtyuix  to  forty, 
eight  hours  before  the  fermentation  enaues :  it  will,  however,  commence,  and  may  be  ascertained  ftom 
this  circumstance,  that  you  can  scarcely  bear  your  hand  in  the  Interior  of  the  cock.  Even  if  the  night  be 
dry,  vet  if  a  strong  cold  wind  blows,  the  cock  may  not  ferment  equally,  but  only  in  the  middle,  and  oo 
the  sidfl  opposite  to  the  wind ;  the  other  paru  may  stUl  remain  greea  la  such  a  case  the  following  nilss 
must  be  attended  to :  ^^ 

555a  Rnleftrgt.  If  the  cock  has  only  fermented  in  the  middle,  and  on  that  side  where  the  coM  wind 
did  not  act  upon  it,  the  whole  heap  must  nevertheless  be  opened  on  the  following  moming.  That  which 
has  already  fermented  must  be  separated  and  spread  to  dry ;  it  must  be  turned  towards  noon,  and  may  be 
carted  into  the  bam  in  the  evening ;  but  that  part  of  the  cock  which  has  not  fermented  must  be  again 
put  together  into  burge  cocks,  and  fermented  in  the  same  manner  as  the  preceding  part,  after  which  It 
may  be  spread  to  dry,  and  brought  Into  the  bam. 

5554  Anle  ueond.  In  such  cases  where  a  small  portion  of  the  cock  has  fermented  thorougldy,  but  not 
the  greater  part,  the  heap  roust  be  spread  abroad  In  the  moming,  but  must  be  again  made  into  a  close 
cock  in  the  evening,  in  such  a  manner  that  the  part  which  has  fermented  be  placed  at  the  top  or  outside 
of  the  cock,  and  that  which  has  not  fermented  be  inclosed  within  it ;  then  on  the  ensuing  morning,  or, 
if  the  weather  be  cold  and  rainy,  on  the  moming  afterwards,  the  clover.hesp  may  be  again  spread  abroad, 
and  the  clover  treated  as  in  the  case  first  mentioned. 

5555.  Buletkird.  If,  in  spreading  the  heap  abroad,  it  be  found  that  nearly  the  whole  of  the  clover 
has  fermented,  it  will  not  be  necessary  to  delay  the  housing  of  the  whole  on  account  of  some  small 
portion ;  but  the  clever  may  be  dried  and  carted  into  the  bam.  The  small  portion  which  remained  unfer. 
mented  will  not  occasion  any  disaster  to  the  other  which  has  fermented :  for  there  is  a  material  diflferenoe 
betwixt  hay  thus  managed,  and  Uie  meadow-grass  which  is  brought  wnllst  damp,  or  wet  with  rain,  into 
the  bam,  which  will  grow  musty  and  putrid. 

5556b  Rulejoarth.  In  such  Instances,  where  some  of  the  cocks  of  clover  have  thoroughly  fermented, 
and  it  rains  on  the  mornine,  they  ought  to  be  spread  abroad,  for  the  clover  must  be  opened  and  spread, 
even  if  it  rains  violently ;  since,  if  it  were  suffbred  to  remain  longer  in  the  heap.  It  would  take  fire,  or  its 
juices  would  be  lajured  by  too  much  fermentation }  the  leaves  and  stalks  wouia  become  black,  and  the 
clover  unfit  for  food :  therefore,  if  the  rain  continues,  the  spread  clover  must  be  tumed  ftom  time  to  time, 
but  not  carted  Into  the  bam  till  dry.  This  drying  takes  plac^  if  the  rain  discontinues  for  a  few  hours, 
much  more  expeditiously  with  the  clover  which  has  fermented,  than  with  that  made  in  the  common  way. 
Besides  which.  It  must  be  remarked,  that  the  fennentcd  clover  remains  good,  even  if  it  continues  some 
weeks  exposed  to  the  rain,  provided  it  is  at  last  suffered  to  dry  before  it  is  put  Into  the  bam ;  otherwise  the 
wet  ftom  the  rain  will  render  It  musty  and  bad.  The  clover  which  has  been  for  so  Ions  a  time  exposed  to 
the  rain  will  not,  however,  be  so  nutritious  as  that  which  has  been  well  feraiented  and  sooner  dried ;  but 
It  will  be  fer  superior  to  that  which  has  been  exposed  to  the  rain,  and  got  up  In  the  common  method. 
{Klamnener  in  7%aer's  Anmalen,  &c) 

5557.  Aiy  it  Hacked  In  circular  or  oblong  stacks,  the  latter  fonn  being  aiost  generally  improved  of,  and 
careftdly  thatched,  as  has  been  already  observed  In  regard  to  com.  It  is  never  advlsabfe  to  allow  this 
kind  of  hay  to  become  heated  ia  any  considerable  degree,  in  the  staok,  though  a  slight  exudation,  with  a 
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vef7  genUe  waxmth,  ia  usually  perccntibk*,  both  in  the  fidd-rtcki  and  in  the  ctacks,  fat  a  frv  dayi  alter 
thejr  are  built.  But  this  U  a  quite  diflbrent  thing  Arom  that  intentional  heating,  carried  m  &r»  in  many 
iutancM.  a«  to  terminate  in  conflagratioa 

555a  The  {tfter-growth  or  second  cfop  t^<^mer  is  vigorouc  or  weak,  accordhig  to  the  proportioa  of  dovier 
plants  to  rye-grass,  to  the  time  when  the  first  crop  was  cut,  and  to  the  moisture  and  warmth  of  the  season. 
When  the  first  cutting  has  been  made  early  for  soiling,  there  will  sometimes  be  three  cuttings  in  one 
season.  Hie  first  of  these  afler-cuttings  may  be  made  into  hay,  and  sometimes  the  second ;  but  in  general 
both  Kft  consumed  bv  soiling  or  pasturing,  unless  in  some  dry  warm  districts,  as  Norfdik,  and  parta  of 
Suflfblk,  Kent,  &&,  wnere  the  second  growth  is  left  to  ripen  its  seed.  In  the  northern  counties  the  second 
crop  is  seldom  made  into  hay,  owing  to  the  difiiculty  of  getting  it  thoroughly  dried  at  a  late  period  of 
summer,  when  other  more  urgent  operations  usuallv  employ  all  the  labourers  of  a  &rm.  If  it  u  cut  for 
this  purpose,  the  best  method  of  saving  it  is  to  xx&x  it  up  with  straw,  which  will  absorb  a  part  vX  Ha 
juices.  It  is  often  cut  green,  as  a  part  of  the  soiling  system ;  or,  where  a  sheep  stock  is  kept,  pastures  t^ 
the  old  ewes,  or  other  sorts,  that  are  to  be  lattened  the  ensuing  winter  on  tunups. 

5559.  In  coruutHtng  clover  and  other  heHMge  plants  by  pasturing^  or  eating  down  on  the  ^ot,  three 
methods  hare  been  adopted :  tethering,  hurdling,  and  free  puturage. 

5990L  Teikering  may  be  considered  a  rude  practice,  and  is  chiefly  confined  to  the  north  of  Scotland  and 
Ireland.  In  The  Agricultural  Report  qf  Aberdeenshire  it  is  stated,  that  there  are  some  cases  where  the 
plan  of  tethering  can  be  practised  with  more  profit  than  even  soiling.  In  the  neighbourhood  of  Peter, 
head,  for  instance,  they  tether  milch  cows  on  their  grass  flekls,  in  a  regular  and  systematic  method ; 
moving  each  tether  forward  in  a  straight  line,  not  above  one  foot  at  a  time^  so  as  to  prevent  the  cows  (hnn 
treading  on  the  grass  that  is  to  be  eaten ;  care  being  alwan  taken  to  move  the  tether  forward,  like  a 
person  cutting  clover  with  a  scythe,  from  one  end  of  the  field  to  the  other.  In  this  way,  a  greater  num. 
ber  of  cows  can  be  kept,  on  the  same  quantitjr  of  grass,  than  by  any  other  plan ;  except  where  it  grows 
high  enough  to  be  cut,  and  given  them  green  in  houses.  In  one  instance,  the  system  was  carried  to  great 
perfection,  by  a  gentieman  who  kept  a  few  sheep  upon  longer  tethers,  following  the  cows.  Sometunes, 
•lap,  be  tether«}  ^ones  ofterwardi  upon  the  same  field,  which  iwevented.any  possible  waste ;  for  the  tufta 
of  ffTAW  produced  by  the  dung  of  one  species  of  animal  will  be  eaten  by  those  of  another  kind  without 
relt^ctani^  '  This  ^stem  was  pecnliarly  calculated  fbr  the  cow-fteders  in  Peterhead ;  as,  from  the  onalL 
hen  of  thelr'IuMingtf  they  could  noi  afibnd  to  koepaervanto  t*  cut^  or  horses  to  carry  hom^  the  grass  to 
their  houM^to,  be  oontumed  in  a  green  state.   ( Code.) 

5561.  Inmrdling.q^  clovers  or  herbage  crops,  a  portion  of  the  field'  is  enclosed  by  hurdles,  in  which 
thcejy  Ate  6(mfiBM\  «iid  a^  the  erop  is  ooniumed,  thepen  is  changed  to  a  fresh  place,  until  the  whole  is 
fed  off.  This  practice  is  very  extensively  adopted  at  Hoikbam.  and  is  peculiarly  calculated  for  light  and 
<ky.  soih^  Its  ^vantages  i^re,  that  the  grass  is  more  economically  consumed ;  that  the  stock  thrive  better, 
having  dkfly  a  ftt^h  bite ;  and  thM  ^e  dung  fails,  being  more  concentrated,  Is  more  likely  to  be  of  use. 

SSSi.  In  the  common  pastuHiur  of  HoMrf  the  .stock  are  tatxoducod  into  the. field  earlier  than  in  tetber. 
ing  or  hurdling,  m  order  to  avoid  the  loss  that  would  be  sustained  by  cattle  <x  sheep  treading  <id  libitum 
on  tall  hfriiaga  Indeed,  the  principal  advantage  of  pasturing  clovers  Is,  that  sheep  and  lambs  may  be 
iutned  «n  them  more  early  than  on  eommim  grasa-iands.  Sometimes  this  advantage  Is  taken  for  a  month 
or  six  wecksv  in  the  be^nning'  of  summer,  and  the  field  afterwards  shut  up  for  a  crop  of  hay ;  but  more 
ftequentiy  the  red  clovers  are  only  mown.  When  white  and  yellow  clovers  are  sown,  the  hertMge  is  some- 
times  not  rn'otm  at  all,  but  pastured  for  three  years  or  mote ;  and  sometimes  a  little  red  clover  being  sown 
along  with  these,  s  €ta^  of  hay  is  taken  the  fiiat  year. 

5563.  The  produce  of  dover-hay,  without  any  mixture  of  rye-grass,  on  the  best  soils 
ts  from  two  to  three' tons  per  acre,  and  hi  this^ state  in  the  London  market  it  generally 
sells  20  p«r  cent,  higher  than  iMead(m'-bay»  or  clover  and  rye-grass  roiled.  -  The  weight 
of  rbay  &oiA;ciEiVfir  and  rye-grass  Taries,  according  to. the  soil  and  the  season,  from  one 
ton<  l»i  titfee  tons  per.  EngUsh  acre,  as  lit  i^  taken  from  tl)e  traipp^icks ;  hut  after  being 
sUick«d|tHBd  kopl  till  i^ripgf  the  weight  is*  found  to  be  diminished  twenty-fire  or  tliirty 
percent*  .   •        . 

'.  556^4  Tht  valve  ^  clover  ariU  rife^grem  hay,  in  compa^son  with  the  straw  of  beans 
•r/peas>' may  bfl  la  the  propoition^  of  three  to  two;  and  with  the  finest  straw  of  com 
Cflopft,  ia  the  ptoportion  of  two  to  one>  One  acre  of  red  or  broad  clover  will  go  as  ikr 
ixt;f«edln9h«ine»<or/ black  caXlH^  as  thjvee  ofiordimffyipasture;  and  when  it  is  cutocca- 
abMBaU^V  aftd'  gi^e^  to  them  firesh^  it  williprobablyj  go  still  nmch  fiuther,  as  no  part  of 
ttfiailotft  hy  bdag  trcfdden  dow^n.  With  the  exception. of  Mcertt,  and  t\A  herbage  of 
riohimamhes,  .there  is  90  crop  by  which  so  much  stock  can  be  supporte4  as  by  clover. 
-  \A-maafitbt  .profitably  employ^  in  fattening  aheq^  in  sprii^,  and  with  this/food  they  '^U 
abtajbeieaidy  fdr  the;  btttcbier,«  Afterwards^  a  crop  of  hay  may  be  got,  and  two  or  three 
wteka  after  the  hay  has  been  taken  off)  sheep  inttndad  to  be  fattened  on  turnips  may  be 
.limed  id,  and  ke^t  there,  until  the  turnips  are  ready  for  them* 
'  •    5565i  Tke  mtMlioe  products  of  choert  jwill  be  found  in  the  table.     (5520. ) 

< '  '■S5S6'.  *  T/iemving  cf  closer  scdd  is  attended  with  considerable,  labour  Vnd  difficulty. 
.  CldiKT  will'  not  perfect  its  seeds^  if  sayed  for  that  purpose  early  in  the  yca^ ;  therefore  it 
isttoeeessaiy  to  take  off  the  ficsfe  girowth  .either  by  feeding  6r  with  the  kcythe,  and  to 
dtysttd  Ikwr  th^  seed  on  thos(e  heads  than  are  produced  in  the  autunux.  Seed- clover  turns 
out  to  good  account  in  those  years  when  the  crops  are  not  injured  by  the  blight,  which 
Is,  oft^i^  filt^l  to  them^  or  by  the  rains  in  the  autumn,  which  sometimes  prove  their  de- 
struction ;  for  the  time  of  harvesting  this  seed  falling  out  late  when  rainy  weather  may 
b^  oxpeeted,  renders  i^  on  that  account,  very  tedious 

5567.  Wien  Ihejirst  crop  ft  fed  off\  it  Is  eaten  tiU  about  the  end  of  May,  flrequentiy  by  ewes  and  Iambs ; 
'Slid  thiS'Tt  understood  to  be  an  adrantaaeous  praotiO&  because  the  land  is  less  exhausted,  and  the  green 
fbod  is  of  greiit  valae  for  ttoek  in  the  tprtng  montba  it  is  not  unooramoq,  however,  to  cut  the  first  growth 
fd^  a  hay  crop,  and  this  should  be  done  earlier  than  usoaL  The  grosrth  thus  reserved  for  seed  must  be 
sufibi^d  %fi  temiiin  till  the  husks  bectmie  l)«rfecciy 'Inowh,  whea  it  is  cut  and  harvested  in  the  usual 
msrthel',  teaVinr  it  6n  the  field  till  it  is  v«ry  diry  and  crisp,  that  the  seeds  maji  become  more  ftilly  hardened ; 
it  may  their  b^  laid  up  dry,  to  hi  tfarcMkiM  oat  at  the  ftsmer's  convantenoe.  <  Much  labour  and  expense  are 
neeenarr  In  sepslrating  tbe  seed  from  the  capsule  or  seed.coat»  espociaUy  whea.it  is  effected  by  ttii^shing, 
which  seldom  costs  loss  than  firora  five  to  six  or  seven  shillings  per  iMishcl.  liy  the  use  of  mills  tbe  work 
may  be  done  much  cheaper. 
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SSfi^  Tkd  mamagemcni  qf^  crop  qf  clover  ttith  a  view  to  $ammg  teed  is  thuf  given  bj  a  culUrator  in 
Buckinghamsbire;  A  moderate  bulk  of  haulm  is  generally  found  nioit  productive  of  seed,  and  a  modentel/ 
rich,  sharp,  dry  soil  is  the  best  for  having  moderate  haulm.  The  fleld  may  be  pastured  till  the  middle  of 
May,  and  thai  shut  up  tUl  tlie  ripening  is  completed.  August  is  generally  the  ripening  month,  and  the 
maturity  of  the  seed  may  be  known  by  the  leaves  becoming  brown  and  dropping  off  Observe  the  seed 
from  time  to  time,  and  when  it  has  changed  from  a  bright  yellow  to  a  deep  purple,  it  is  then  ready  for  the 
scythe  After  the  crop  is  cut  down,  disturb  it  as  little  as  possible  by  fork  or  rake.  Form  it  into  small 
cocks  not  larger  than  muck  heaps.  Should  favourable  weather  ensue,  nothing  more  is  necessarv  than  to 
turn  those  cocks  once  over,  shortly  before  carting  home.  And,  should  the  weather  prove  flckl&  these 
small  heaps  of  withered  straw  are  very  soon  dried,  perhaps  in  one  good  dav,  by  turning  up  the  nottotii, 
after  the  t^  has  become  a  little  dried.  After  remaining  some  time  in  the  Held,  the  cocks  subside  con- 
siderably  and  become  caked,  by  which  tba  flowers  adhere  together  and  repel  the  rain ;  of  course,  no  loss 
ot  top  can  be  sustained  by  gently  turning  them  to  dry.  It  thiu  appears,  that  clover  for  seed  is  not  so 
liable  to  be  injured  as  clover  for  nay.  In  general  six  or  ten  days  of  favourable  weather  render  it  fit  to 
ea^va  \fi  ^e  nc)(.yar4  and  stack.  It  may  either  be  threshed  by  a  light  flail,  or  by  threshing  machined, 
having  a  particular  additional  cover  inti;oduecd  b^Ipw  the  drum  or  beater  for  that  purpose. 
„  5^1,  /fti4rf«Ajnv*  w^^l^lF  l^y  M)?  flaU  or  machine,  the  flrst  operation  is  to  separate  the  heads  or  spike* 
of  seeds  from  the  nauloi.  Tnls  opcraUo^  S(>pa|-ates  none  of  the  seed,  whirh  rctnains  Arm  in  the  withered 
floret,  and  requires  to  be  separated  by  a  course  of  light  thi^ashtng,  similar  to  that  used  fbr  b.ummelHhg 
barley.  Wheu  on  examination  it  is  found  that  the  seed  is  aTl  separated,  the  operations  of  sifting  anp 
winnowing  ought  to  be  carried  on  in  the  usual  manner  with  appropriate  sieves ;  the  clover  sieve  Beihg 
well  known  to  the  sieve-maker.    The  average  produce  per  acre  is  three  hundred  weight 

557a  Seed  may  be  taved/rom  a  second  crop  ;  that  is,  after  the  first  crop  has  beien  mown  AM*  hay  y  but  the 
sample  is  seldom  so  strong  or  plump  as  that  from  a  first  crop. 

5£^rl.  fVhitc  clover^  and  also  yellow  clovet,  luccm,  and  saintft>in,  when  intended  for  seed,  are  treated 
much  in  the  same  manner  as  red  clover.    {Farm,  Mag.  vol  xix.  p.  ?76l) 

5572.  The  produce  in  seed  may  generally  be  from  three  to  four  or  fire  busheh  per 
acre,  when  perfectly  clean^  weighing  from  two  to  three  hundred  weight.  But  there  is 
great  uncertainty  in  the  produce  of  clover  teed,  from  the  lateness  of  the  season  at  which 
it  becomes  ripe ;  and  the  fertility  of  the  soil  is  considerably  impaired  by  such  a  cro^. 
Yet  the  high  value  of  the  seed  is  a  great  inducement  to  the  saying  of  it,  in  favourable 
situations.     (Didtson^t  Practical  Agriculture,  vol.  It.  p.  S63.) 

5573.  The  dueates  of  clover  arc  the  blight  or  mildew,  and  suffocation  or  consumption, 
from  insects,  slugs,  and  worms.  It  oAen  happens  that  clover,  after  being  repeated  at 
short  intervals  on  the  same  soil,  cither  fails  or  does  no  good ;  whether  that  is  owing  to  a 
disease,  or  to  a  defect  of  some  peculiar  substance  which  enters  into  the  food  of  the  plant, 
does  not  appear  to  be  clearly  ascertained.  A  top-dressing  with  ashes  or  lime  is  said  to 
be  unfavourable  to  the  slug ;  but  where  vermin  of  tliis  sort  are  very  numerous,  the 
most  certain  remedy  is  a  naked  fallow  well  worked  in  the  hottest  months. 

Sbct.  II.  XtiCflTfi.  —  Me4ied&>  »alaw»  Xm  ;  DiadJ^ia  Decdndria  U » find  Lfgufniriioup  h 
La  Lucerrut  Fr. ;  FtUterklee,  Gen  ;  Medka,  lt$X» ;  lu^d  Mielg»  Sp^m.  (Jg,  775.)  ., 
5574.  Lucem  is  a  deep-ttwting  perennial  plants  sendihg 
tip  numerotks  small  and  tall  clover-like  thooii,witli' blue  or 
violet  spikes  of  fldwers.  It  is  a  nokite  of  ittit  eowtb  of  Eu- 
rope, and  appears  to  be  acclimated  in  the  warmet*  parts  of 
EngYand. '  Lucem  or  me^lic  it  highly  extoHed*  by  the 
Hotaan  Writers,  and 'alsei the  eytisua, the  latter* lowevcr- 
green  shrub.  Lucem  is  muth  jcre^wtl  in  Persia^  and  I^na, 
and  mown  in  both  eountries  au  tbe  year  roond^  itititlBD 
of  Uiiknown  antiquity  in'  old  SpAln,  Italy,  ahd'  the  'south 
of  France.  It  wig»  introduce  to  England  &r<nik  the  latter 
codilffy, '  ae^rding  to  Miller,  in  1657.  It  is  mentioned 
by  HartKb,  Blythe,  and  other  ciuiy  writera^  a^dwaa  tried 
by  Lisle;  but  it  eldted^ little  attention  till  after  the  poblt- 
cation  of  Harte^  Sssajft,  in  1757.  '  It  is  now  only  eulti- 
vated  in  a  few  places,  and  chiefly  in  Kent.  GohimeUa 
estimated  Kicem  as  the  choicest  of  al^  fodder^  becauie  it 
lasted  ihany  year^  and  bore  being  cut  dowti  foue,  ^ve, 
or  six  timeb  a  vear.  It' enriches,  he  says^i  the  laud/ ion 
whieh'it  grows,  fiittenii  tlie'icattle  fed  with  it,  and  is  often 
a  remedy  for  fiick  cattle^.  Aboiit  tliree  <luirtert  of  an  aere  of  it  Is,  hd  thinkS)  akHudMitly 
sufficient  to  feed  three  horses  duritog  the  whole  year.     '  i     ^     -       t •'  •  .. 

5575.  Clover  kag  found  no  great  reception  in  this  coM»/ry,  though  it#as  »6  "miira  M^emM  hf  tfce 
ancients,  ahd  has  b&n  long  CTmivated  toadvanUgein  France  and  SwIttetUndj  If  4ttly  oood  Bunn  can 
be  given  for  this,  it  is,  that  lucem  U  a  less  hardy  plant  thfin  red  clover,  rowiirM  three  or  four  year^  befpaa 
.  it  comes  to  its  full  growth,  and  is  for  these  and  other  reasons  iU  adapted  to  enter  into  general  rotations. 
Where  the  climate  and  soil  suit,  perhaps  a  field  of  it  may  be  advanUgeously  sown.  atUoimna  the  home, 
•tan,  to  allbrd  earty  cutting  or  food  for  young  or  sick  animals,  foe  which  it  is  said  to  bo  woU  adapt«d :  hut 
though  it  will  produce  good  crops  fcr  eight  or  ten  tears,  yet  ftom  the  time  the  farmer  must  wa»t  till  this 
crop  attains  its  perfection,  and  ttmn  the  care  requisiie  to  ke«  it  «Vom  grass  and  weed^  we  do  not  think  It 
If  ever  Ukely  to  come  into  general  cuKure.  The  Highland  Society  have  lately  offfered  premiums  for  the 
culture  of  this  plant  in  Scotland,  and  crops  have  been  produced  in  dry  sandy  sods  in  the  neighbourhood  of 
Edinburgh ;  the  climate,  however,  and  the  alternate  and  convertible  system  of  culture  generaUy  pursued 
in  the  northern  parts  of  the  island,  and  which  seems  so  weU  adapted  to  iU  agricultuzal  circumatancca, 
forbid  tha  hope  tnat  it  can  ever  become  general 
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5576.   There  are  no  varieties  of  the  lucem  deserving  the  notice  of  a  cultivator. 

5577.  What  i$  called  the  peltow  intern  is  the  Medic^  falcftta  ILueeme  en  /amiUe,  or  Lmwtme  de 
Suidet  Ft.  Jig.  776.),  a  much  hardier  and  coarser  plant,  common  in 
several  parts  of  England,  but  not  cultivated  any  where  except  in  some 
•  soils  ir  '"■ ''  "~' ' — " 


poor  soils  in  France  and  Switserland. 

£578.  Medicago  ntanduta  and  nuiricata  are  cultivated  in  France,  but 
to  a  very  limited  extent  on  poor  .toils.  VL  lupblina  (lupuline,  or 
MlneUe  donfet  Fr.)  resembles  our  well  known  hop  trefoil,  buck  (ffom 
its  seeds)  nonsuch,  or  yellow  clover;  but  it  is  seldom  cultivated  in 
Britain. 

5579.  The  $oU  for  lucem  must  be  dry,  friable,  inclining 
to  sand,  and  with  a  subsoil  equal  to  it  in  goodness.  Unless 
the  subsoil  be  good  and  deep,  it  is  in  vain  to  attempt  to 
cultivate  lucem.  According  to  Young,  the  soils  that  suit 
lucem  are  all  those  that  are  at  once  dry  and  rich.  If,  says 
he,  they  possess  these  two  criteria,  there  is  no  fear  but  they 
will  produce  large  crops  of  lucem.  A  friable  deep  sandy 
loam  on  a  chalk  or  white  dry  marly  bottom  is  excellent  for 
it.  Deep  putrid  sand  warp  on  a  di^  basis,  good  sandy  loom 
on  chalk,  dry  marl  or  gravel,  all  do  well ;  and  in  a  word, 
all  soils  that  are  good  enough  for  wheat,  and  dry  enough 
for  turnips  to  be  fed  on  the  land,  do  well  for  lucem.  If 
deficient  in  fertility,  they  may  be  made  up  by  manuring, 
but  he  never  yet  met  with  any  land  too  rich  for  it. 

558a  The  preparation  qf  the  wH  consists  in  deep  ploughing  and  minute  pulverisatioa ;  and,  in  our 
opinion,  the  shortest  way  to  eflbct  this,  is  to  trench  it  over  bv  the  spade  to  two  or  three  feet  in  depth, 
burying  a  good  coat  of  manure  In  the  middle  or  at  least  one  foot  from  the  surikce.  This  is  the  practioe 
in  Guernsey,  where  lucern  is  highly  prised. 

5581.  The  climate  for  lucem,  as  we  have  already  hinted,  must  be  warm  and  dry;  it 
has  been  grown  in  Scotland  and  Ireland,  and  might  probably  do  well  in  the  southern 
counties  of  the  latter  country,  but  in  the  former  it  has  not  been  found  to  answer  the 
commendations  of  its  admirers. 

5582.  The  season  most  proper  for  sowing  lucem  is  as  early  as  practicable  in  the 
spring  months,  as  in  this  way  the  plants  may  be  fully  established  before  the  season  be- 
comes too  hot.  The  latter  end  of  March,  for  the  more  southern  districts,  may  be  the 
most  proper  period ;  and  the  beginning  of  the  following  month  for  those  of  the  north. 
When  sown  late,  there  is  more  danger  of  the  plants  being  destroyed  by  the  fly,  as  it  has 
been  observed  by  TuU.  If  the  plants  are  intended  to  be  transplanted  out  in  the  garden 
method,  it  will  also  be  the  best  practice  to  sow  the  seed-bed  as  early  in  the  spring  as 
the  iiposts  will  admit,  in  order  that  they  may  be  strong,  and  fit  to  set  out  about  the 
beginning  of  August. 

5583.  The  manner  of  sowing  lucem  is  either  broad-cast  or  In  drills,  and  either  with  or  without  an  ac 


oompanying  crop  of  com  fin:  the  first  year.  Broad-cast,  with  a  very  thin  crop  of  barley  or  other  spring 
com,  is  generally,  and  In  our  opinion  very  properly,  preferred.  Arthur  Young,  who  has  treated  liurgely 
on  this  plant,  observes,  that  **  the  greatest  success  by  far  that  has  been  known  is  by  the  broad.cast  method, 
which  is  nearly  universal  among  the  best  lucem  fkrmers.  even  among  men  who  practise  and  admire  the 
drill  husbandry  in  many  other  articles.  But  as  they  mostly  (not  all)  depend  on  severe  harrowing  fiv  keep, 
ing  their  crops  dean,  which  is  a  troublesome  and  expensive  operation,  he  still  ventures  to  recommend 
drilling ;  but  very  different  drilling  from  that  which  has  been  almost  universally  practised,  via.  at  distances 
of  eighteen  inches  or  two  feet  Ohioctions  to  these  wide  intervals  are  numerous.  If  kept  clean  hoed,  the 
lucem  licks  up  so  much  dirt,  being  beaten  to  the  earth  by  rain,  &c.  that  it  b  unwholesome,  and  the  plants 
soread  so  into  these  spaces,  that  it  must  be  reaped  with  a  hook,  which  is  a  great  and  useless  expense.  For 
e  reasons,  as  well  as  for  superiority  of  crop^  he  recommends^drilling  s^ninc  inchei|  which  in  point  of 

nn^    These 


produce,  mowing,  and  freedom  flrom  dirt,  is  the  same  as  broad-cast ;  and  another  advantaoe  is,  that  it 
admits  scarifying  once  a  year,  which  is  much  more  powerful  and  cfiVctive  than  any  harrowing  These 
fhcts  arc  sufficient  to  weigh  so  much  with  any  reasonable  man,  at  to  Induce  him  to  adopt  this  mode  of 


drilling,  as  nearer  to  broadUcast  by  far  than  itistodrills  at  eighteen  to  twenty-four  inches,  which  open  to  a 
quite  difflerent  system,  and  a  set  or  very  different  evils.  N ine.inch  rows  might  practically,  but  not  uterally, 
be  considered  as  brood-cast,  but  with  the  power  of  scarifying.  And  in  regard  to  the  material  point,  of  with 
or  without  com,  two  considerationa,  he  says,  present  themselves.  One  Is  the  extreme  liability  of  lucera 
to  be  eat4>n  by  the  fly,  which  does  great  mischief  to  many  crops  when  very  young,  and  against  which  the 
growing  of  com  Is  some  protection.  The  value  of  the  barley  or  oats  is  another  omect  not  to  be  forgotten. 
It  is  also  gained  in  the  first  year's  growth  of  the  lucem,  which  is  very  poorly  productive  even  if  no  com 
be  sown ;  so  that  he  must  own  himsi-lf  clearly  an  advocate  for  drilling  in  among  com,  either  between  the 
rows  of  nine-inch  barley,  or  across  drilled  barley,  at  a  foot,  if  perhaps  the  latter  is  the  best  method,  as  there 
is  less  probability  of  the  crop  being  laid  to  the  damage  of  the  lucem.  The  Quantity  of  aeed-cora  should 
also  be  small,  proportioned  to  the  richness  of  the  land,  fhmi  one  bushd  to  a  bushel  and  a  half,  aooording 
to  the  fiertility  of  the  soil ;  another  security  against  the  mischief  of  lodging.  If  these  precautions  are  taken, 
it  would  be  presumptuous  to  say  that  success  must  follow,  that  being  always,  and  in  all  things,  in  other 
hands  than  ours :  seed  may  prove  bad,  the  fly  may  eat  and  drought  prevent  vegetation :  but  barring  such 
circumstances,  the  flirmer  may  rest  satisfied  that  be  has  done  what  can  be  done,  and  if  he  do  sucoecd,  the 
advantage  will  be  unquestionable.** 

5584.  The  quantity  of  seed,  when  the  broad-cast  method  is  adopted,  is  said  to  be  fh>m 
fifteen  to  twenty  pounds  per  acre,  and  from  eight  to  twelve  if  drilled.  The  seed  is 
paler,  larger,  and  dearer  than  that  of  clover :  it  is  generally  imported  from  Holland, 
and  great  care  should  be  had  to  procure  it  plump  and  perfectly  new,  as  two-years- 
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old  Med  does  not  come  up  freely.     Hie  aame  depth  of  coyering  as  for  clover  will 
answer. 

5585.  Lucem  ma$f  be  trantplanted,  and  when  the  soil  is  yery  rich  and  deep,  it  is  said 
to  produce  very  large  plants ;  but  such  plants,  from  the  bulk  of  their  stools,  are  not 
likely  to  be  so  durable  as  those  of  a  less  size ;  and  on  the  whole,  for  this  reason  and  others 
relative  to  expense,  the  plan  of  transplanting  does  not  seem  advisable  unless  for  filling 
up  blanks. 

5586.  The  after-culture  of  Itieem,  sown  broad-cast,  consists  in  harrowing  to  destroy 
grass  and  other  weeds ;  rolling,  after  the  harrowing,  to  smooth  the  soil  for  the  scythe ; 
and  such  occasional  top-dressings  of  manure  as  the  state  of  the  plants  may  seem  to 
require. 

5587.  When  lucem  is  drilled,  horse-hoeiDg  may  be  substituted  for  harrowing,  which, 
as  already  observed,  is  the  only  advantage  of  that  mode  of  sowing.  The  harrowing 
may  commence  the  second  year,  and  the  weeds  collected  should  ^ways  be  carefully 
removed :  light  harrows  may  be  used  at  first,  and  in  two  or  three  years  such  as  are 
heavier.  In  succeeding  years  two  harrowings  may  be  required,  one  early  in  the  spring, 
and  the  other  at  the  close  of  the  summer.  For  these,  and  especially  the  last,  Arthur 
Young  recommends  the  use  of  a  harrow  cf  weight  sufficient  for  four  horses,  and  which 
does  not  cover  a  breadth  of  more  than  four  feet.  The  mode  of  hoeing,  either  by  the 
hand  or  horse-hoe,  or  of  stirring  by  the  drill  harrow,  requires  no  description. 

5588.  The  top-dressingt  given  to  lucem  may  be  either  of  the  saline  or  mixed  manures. 
Ashes  are  greatly  esteemed,  and  also  gypsum  and  liquid  manure  of  any  kind.  Arthur 
Young  advises  to  apply  dung,  in  the  quantity  of  about  twenty  tons  to  the  acre,  every 
five  or  six  yean.  Kent,  however,  thinks  it  a  better  practice  to  put  a  slight  coat  on 
annually  in  the  spring  season.  Some  recommend  a  slight  top-dressing  sown  by  hand 
every  spring.  The  farmer  will  in  this,  as  in  every  case,  exercise  his  own  judgment,  and 
be  guided  by  the  wants  of  the  plants,  the  return  they  yield  for  the  expense  bestowed  on 
them,  and  the  equable  distribution  of  manure  among  his  other  crops. 

5589.  The  taking  of  lucern  by  mowing  for  soiling,  or  hay,  or  by  tethering,  hurdling, 
or  pasturing,  may  be  considered  the  same  as  for  clover.  Lucern  frequently  attains  a 
sufficient  growth  for  the  scythe,  towards  the  end  of  April,  or  beginning  of  the  following 
month ;  and,  in  soils  that  are  favourable  for  its  culture,  will  be  in  a  state  of  readiness  for 
a  second  cutting  in  the  course  of  a  month  or  six  weeks  longer,  being  capable  of  under- 
going the  same  operation,  at  nearly  similar  distances  of  time,  during  the  whole  of  the 
stmimer  season.  In  tliis  last  sort  of  soil,  with  proper  management,  in  the  drill  method, 
it  has  been  found  to  rise  to  the  height  of  a  foot  and  a  half  in  about  thirty  or  forty  days, 
affi>rding  five  full  cuttings  in  the  summer.  But  in  the  broad-cast  crops,  in  the  opinion 
of  some,  there  are  seldom  so  many  cuttings  afforded  in  the  season,  three  or  four  being 
more  conmion,  as  the  growth  is  supposed  to  be  less  rapid  than  by  either  of  the  other 
modes. 

5590.  The  application  oflueem  is  also  the  same  as  that  of  clover.  The  principal  and 
most  advantageous  practice  is  that  of  soiling  horses,  neat  cattle,  and  hogs :  but  as  a  dry 
fodder,  it  is  also  capable  of  affording  much  assistance ;  and,  as  an  early  food  for  ewes 
and  lambs,  may  be  of  great  value  in  particular  cases.  All  agree  in  extolling  it  as  food 
for  cows,  whether  in  a  green  or  dried  state.  It  is  said  to  be  much  superior  to  clover,  both 
in  increasing  the  milk  and  butter,  and  improving  its  flavour.  In  its  use  in  a  green  state, 
care  is  necessary  not  to  give  the  animals  too  much  at  a  time,  especially  when  it  is  moist, 
as  they  may  be  hoven  or  blown  with  it,  in  the  same  way  as  with  clover,  and  other  green 
food  of  luxuriant  growth. 

5591.  Tlifi  proiuoe  oflueem,  cut  three  times  in  a  season,  has  been  stated  at  from  three 
to  five  and  even  eight  tons  per  acre.  In  soiling,  one  acre  is  sufficient  for  three  or  four 
cows  during  the  soiling  season  ;  and  a  quarter  of  an  acre,  if  the  soil  be  good,  or  half  an 
acre  on  a  moderate  soU,  for  all  sorts  of  large  stock,  for  the  same  period.  Say,  however, 
that  the  produce  is  equal  in  bulk  and  value  to  a  full  crop  of  red  clover,  then,  if  continued 
yearly  for  nine  or  ten  years  pis  ordinary  duration  in  a  productive  state),  at  an  annual 
expense  of  harrowing  and  rolling,*  and  a  triennial  expense  of  top-dressing,  it  will  be  of 
sufficient  value  to  induce  farmers,  who  have  suitable  soils  and  climates,  to  lay  down  a  few 
acres  under  this  crop  near  their 'homestalls. 

559S.  The  nutritive  product  oflueem,  according  to  Sir  H.  Davy,  is  2  j)y  per  cent,  and 
is  to  that  of  the  clovers  and  saintfoin  as  23  to  89.  This  result  does  not  very  well  agree 
with  the  superior  nntritive  powers  attributed  to  lucem. 

5598.  To  Moe  feed,  the  hicem  may  be  treated  precisely  as  the  red  clover,  and  it  is 
much  more  easily  threshed,  the  grains  being  contained  in  small  pods,  which  easily  sepa- 
rate under  the  flail,  Or  a  direshiiig'  machine^*  or  clover  mill. 

5594.  The  diteate*  of  lucem  appear  to  be  the  same  as  those  of  dover.  In  Kent,  bli^t 
and  the  slug  are  its  greatest  enemies. 
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Sect.  III.  Saintfnin.  — Hed^samm  Onotnychis  L.  ;  DiadMphia  Decandria  L.,  and  Le- 
gunwutsteJ,  Bourgogn^t  or  EsparceUCt  Fr. ;  Esjtarxetle,  Gcr. ;  Cedrangokh  ItaL  ;  and 
EsparsUa,  Span.   (Jig,  777.) 

5595.  Saintfoin  is  a  deep-rooting  perennial  with  branching  spreading  stems,  compound 
IHI^  leaves,  and  showy  red  flowers.     It  is  a  native  of  England 

and  many  parts  of  Europe,  but  never  found  except  on  dry, 
warm,  chalky  soils,  where  it  is  of  great  duration.     It  has 
been  long  cultivated  in    France  and  other  parts  of  the 
Continent,   and  as  an   agricultural  plant  was  introduced 
from  France  to  England  about   the  middle  of  the   se- 
,  f ./a  venteenth  century.      It  has  since  been  a  good  deal  cul- 
'yk^yjr  tivated  in  the  chalky  districts ;  and  its  peculiar  value  is, 
^  that  it  may  be  ghown  ou  soils  unfit  for  being  constantly 
'  under  tillage,  and  which  would  yield  little  under  grass. 
This  is  owing  to  the  long  and  descending  roots  of  the  saint- 
foin, which  will  penetrate  and  thrive  in  the  Assures  of  rocky 
and  chalky  understrata.     Its  herbage  is  said  to  be  equally 
suited  for  pasturage  and  for  hay,  and  that  eaten  green  it  is 
not  apt  to  swell  or  hove  cattle  like  the  clovers  or  luqenu 
Arthur  Young  says,  that  upon  soils  proper  for  this  grass  no 
fanner  can  sow  too  much  of  it ;  and  in  The  Code  6f  Agricut' 
ture  it  is  said  to  be  *<  one  of  the  most  valuabC&  beibage 
plants  we  owe  to  the  bounty  of  Providence.*' 

5596.  There  are  no  varieties  of  the  saintfoin  in  England,  but  many  other  species  of 
the  same  numerous  family  might  be  cultivated,  such,  fbr  example,  as  (he  French  honey- 
suckle, a  biennial  that  might  be  substituted  for  red  clover  on  rich  soils.  The  French 
have  a  variety  which  they  call  Sainfiin  d  deux  coupes,  and  they  also  cultivaCed  the  Sain- 
foin d^Espagne  or  Sulla, 

5597.  The  best  soil  for  this  plant  is  that  which  is  dry,  deep,  and  calcareous ;  but  it  will 
grow  on  any  soil  that  has  a  dry  subsoil.  Kent  thinks  that  the  soils  most  suited  to  the 
culture  of  this  sort  of  grass  are  of  the  chalky  loam,  and  light  sandy  or  gravelly  klndi^ 
or  almost  any  of  those  of  a  mixed  quality,  provided  they  are  sufliciently  dry,  and  have 
a  rocky  or  hard  calcareous  bottom  to  check  the  roots  at  the  depth  of  a  foot  or  fifteen 
inches  below  tlie  surface,  which  he  conceives  necessary,  as  the  plants  are  apt  to  exhaust 
themselves  in  running  down ;  and  for  this  reason  he  considers  it  improper  fbr  b^ing 
sown  where  there  is  great  depth  of  mould  or  soil.  It  is  a  plant  that  is  asserted  by 
Marshal  to  afford  a  large  produce  even  on  those  soils  which  are  of  the  poorest  quality, 
and  on  such  as  are  of  a  more  rich  and  friable  nature  to  frequently  produce  abundant 
crops.  Still,  he  conceives,  that  it  is  only  in  the  calcareous  soils,  as  the  dry  chalk  and 
limestone,  or  such  as  have  been  well  impregnated  vrith  that  sort  of  matter,  that  it  suc- 
ceeds in  a  perfect  manner  or  becomes  durable.  The  advantages  resulting  from  growing 
this  plant  on  sandy  soils  in  Norfolk  have  been  already  stated.  (4744.) 

5593.  The  best  preparation  which  any  mil  fit  for  this  pUnt  can  undergo  la,  unquestionably,  trenchiM  { 
and  we  have  little  doubt  that  in  most  caws,  all  things  considered,  it  would  be  found  the  cheapest.  The 
usual  preparatory  culture,  however,  is  the  sane  as  for  cfc>ver,  ploogbingaioie  deeply  than  ordinary,  eitiMr 
by  means  of  the  trench  plough,  or,  what  is  l)etter  because  more  simple,  by  the  common  plough  gmag  twioe^^ 
in  the  same  track.  Boys  {Communications  to  the  Board  qf  AgrfoaUure^  vol  iiLl  recommends  as  a  pro. 
paration  for  saintfoin  :  1st  year,  pare  and  bum  for  turnips,  to  be  eaten  on  the  land  by  sheep,  with  the  aid 
of  some  fodder;  2d,  barley,  to  be  sown  very  early  with  clover  seed;  Sd,  clover  eaten  oflT  by  sheep;  4th, 
wheat :  5th,  turnips  with  manure ;  and,  6th,  barley  with  salntfbln.  Tne  com  ctopi  must  be  careAiUy 
weeded,  and  in  particular  cleared  of  charlock.  Under  this  system,  the  produce  has  been  cpreat,  and  the 
ground  has  been  laid  down  in  the  highest  order  with  saintfoin,  or  any  other  grass  calculated  rar  thisspeeiet 
of  soil. 

5599.  With  respect  to  the  season  of  sowing  saintfoin,  it  may  be  observed,  that  the  earlier 
it  can  be  put  into  the  soil  in  the  spring  the  better,  as  from  the  greater  moistuie  of  such 
soils  there  will  be  a  greater  probability  of  its  vegetating  in  a  perfect  manner.  Where 
the  sowing  is  executed  at  a  late  period,  and  dry  weather  succeeds,  Bannister  thinks  thai 
much  of  the  seed  is  prevented  fVom  growing,  and  that  the  young  plants  are  mo^e  ex- 
posed to  destruction  from  the  fly ;  therefore,  according  to  this  writer,  the  sowing  oC 
saintfoin  seed  ought  never  to  be  deferred  longer  than  the  begimiing  of  March,  and  it  ia 
still  better  to  complete  this  work  in  February.  Some,  however,  suppose  it  may  be  de- 
ferred to  the  middle  of  M»rch  without  injury,  and  this  is  toon  enough  if  it  la  to  be  lOMm 
with  barley. 

660O.  The  manner  qfsowing  if  gtneraUy  broad.«att ;  but  it  maybe  sown  in  driDaandeven  transplanted, 
though  ndther  of  these  modes  can  be  recommended.  Some  advise  its  bekaa  sown  with  about  bal/the  quan. 
tity  of  barley  usually  sown  for  a  full  crop,  which  may  shade  and  ke^  it  moist  during  the  first  summer,  and 
at  the  same  time  not  injure  it  from  the  crop  being  lighter,  which  is  sometimes  the  case.  Where  the  badey 
is  drilled,  the  saintfoin  may  afterwards  be  put  in,  in  the  same  manner,  but  in  a  contrary  direction.  If 
sown  over  the  wheat,  it  should  be  barnywe<t  in,  and  aftorwards  rollfd.  ki  whatever  method  it  is  sown,  at 
the  seeds  are  larger  than  those  of  many  other  herbage  plants,  they  should  be;  coverpd  in  with  qvnre  au&  , . 
and  to  a  somewhat  greater  depdi.    By  some  the  plDU^hing  iit  fhd'  se^  ih  with  irvery  ihitt  oi*  ttimiiw 
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Airrbw  to  teeoamtndM.  In  moikeiiei*  Mpeebdiy  m  til  the  toon  light  lorti  of  Iind  in  which  thli  tort  of 
crop  la  grown,  the  use  of  the  roller  mmj  be  necenary  Immediately  after  the  seed  b  nut  into  the  ground. 
It  it  the  practice  In  MNue  di«tricta  to  low  a  nnall  portion  of  clorer  loed  with  iaintroin,  with  the  idea  of 
increasing  the  first  year's  produce ;  hut  as  plants  of  diflkrent  kinds  seldom  answer  well  when  grown 
together,  from  there  being  a  continual  contest  in  thehr  growth  for  an  ascendancy,  it  is  perhaps  a  better 
method  to  Increase  the  proportion  of  the  seed,  without  mixing  It  with  that  of  other  sorts.  It  Is,  however, 
sapposed  by  Marshal  that  such  a  practice  is  beneficial  in  ultimately  procurinc  a  fine  clean  crop  of  saintfoin 


upon  the  land.    It  Is  a  sdft  of  crop  that  grows  in  so  perfect  a  manner  in  the  broad  cast  method,  that  there 
ran  seldom  be  any  necessity  for  having  recourse  to  the  drill.    It  may,  however,  be  cultivated  in  the  latter 
mode  #ich  much  success ;  and,  in  Norfblk,  it  is  the  practice  with  some  cultivators  to  hare  it  drilled  at  nine 
inches  across  the  barley  crops  which  have  been  sown  In  the  same  way. 
56DI.  Tkc  ^uoMtUf  qf  »eed  in  the  broad-cast  method,  which  is  that  mostly  emplored.  to  about  four 


IniBhAi  the  acre,  though  less  Is  frequently  given ;  but  on  such  soito  as  are  proper  for  this  plant  it  to  ^wavs 
necessary  to  have  a  fuU  proportion  of  seed:  By  some,  however,  a  much  smaller  quantity  to  made  use  of; 
and  where  the  drill  syston  is  had  recouiae  to,  a  still  smaller  proportion  to  used,  as  from  two  to  two  and  • 
half  or  three  bushels.  It  has  been  observed,  that  in  Linoolnsnlre,  where  thto  plant  to  much  grown,  **  the 
oottmon  allowance  of  seed  to  five  busheb  to  an  acre,  and  that  a  gentleman  south  of  Lincoln  advtoes  the 
aowing  a  small  quantity  of  trefoU  with  it  (about  four  pounds  on  an  acre)."  The  reason  for  thto  is,  that  In 
that  exposed  country,  the  young  plants  suflbr  more  by  the  sun  in  summer  than  by  the  frost  in  winter. 
^.  ....  "   n  the  first  year,  and  living  only  three,  will  be  a  shelter  for  the  young 

"•  off  when  the  saintfoin  wants  its  room. 
^  t  piactlce  for  the  cultivator  to  to  select  it  from  the  best  and'inost 

abiding  pUnts  in  thto  particular  soil,  n  that  purchased  from  the  seed-shops  can  rarely  be  depended  Upon. 
A  certain  method  of  knowing  the  goodness  of  the  seed  is. by  sowing  a  number  of  the  wrti,  and  seeing  hew 
many  PlanU  are  produced  by  them.  But  the  external  signs  of  the  sends  being  good  are.  that  themtok  to 
of  a  bright  colour,  and  the  kemd  plumps  of  a  light  grey  or  blue  colour,  and  sometimes  oF  a  shining  tdack. 
Thb  seed  may  be  good,  though  the  husk  be  black,  as  that  to  owing  sometimes  to  letting  it  reeeiw  Wet  In 
the  field,  and  not  to  its  being  balCrottad  in  the  heoph  If  the  kemtf  on  bdng  cut  across  appean  greenish 
and  fresh,  it  to  a  oertain  sign  that  it  to  good:  but  if  it  is  of  a  yellowiah  oolour,and  frtoMe,  and  looks  thin 
and  pitted,  it  to  a  bad  sign.  Others  observe  that  the  best  seed  is  plump,  heavy,  bright,  and  of  a  yellowish 
red  eoleur,  and  that  It  shonM  always  be  sown  while  quite  fresh,  as  Old  seed,  or  seed  that  has  been  long  kept, 
never  regetates  in  a  perfect  manner ;  seed  of  thto  sort  to  in^nienl  from  ataonltfaret  tpJhrnsliiUlnis  tba 
bushel.  ^  .    .    .  ,    ,  . 

5603.  the  (^erUuUure  and  managtmefU  qf  tamtfhin  oonsista  in  occtnuomX  clmnog*. 
with  in,ftiiure,ian(I,  ia  the  judiciQUji  mtervention  of  mo.wuig  and  pasturing. 

fieoi  5amfJWMMv«d^«o«flso«eAi/lrjlrslf«0r,wUleothei»do;  bdt  in  the  ieeoad  year,  «mI  te  tlw 

succeeding  surawers,  a  crop  of  hay  may  be  taken,  and  the  after-grass  fed  down  with  any;  sorU  of  stock  but 

"        *"        '       ""        ■  " —     elaraenessofthe 

rewul,  howerer, 

, ^  __^ ^_^^ ^ ^-..-^ ~-^ , . J  kept  upon  the  pastuiee 

tiil'they  are  well  eaten  down,  being  "always  carehil  to  shut  them  up  as  early  as  possible  in  the  bMinning 
of  the  year.  This  is  the  opinion  of  kcnt  As  thto  sort  of  herbage  is  thought  to  b^  improved  in  its  ta$tJB 
by  being  nipped  by  the  frost,  it  may  be  a  pioper.  praotice  not  to  turn  stock  wftam  those  toys  toe  early  in  the 
autumnal  seasco ;  perhaps  not  hefore  ih«  laitfr  end  of  September,  wh^  thto  sort  o(zouen  or  after^graai 
will  be  found  to  have  much  eflccl  in  promoting  the  flow  of  milk  in  cows,  as  well  n  in  forwarding  the  coo. 
dltloa  «f  AttMing  beiMs ;  greaistore  of feedbehig  itfii  teft  for  sheep^  But  with  thto  sort  of  stock  they  khoiAi 
not  bn  ^  elosely  Jkd  down,  noashouU  theiliMp  mmain  too  long  upon  them.  Ithasbeen  auggertcd ' 
all  sorts  of  cattle  stock  should  be  removed  by  toe  beginning  of  the  year  fron\  the«e  rouens^  a*  much  h 
migM  be  dbne  by  their  conUnuliig  lohgef. 

5fiO&.^<o|»i4r«fs^aa/ii4^bte  peaUuhm  are  the  host  matailai  that  oaab^  , 
can  be.proc«red,in  suficleniauantitf ;  andothcx  sorts  of  ashes  are  Ukewiie  found  beneficial  where  them 
*«  be  bad.    iTieyihould  W  appDed  so  as  t-  •' **-* '-*• ' — •—  ""^  '**-  -»"^*-  «.uL-^ 


succeeding  surawers,  a  crop  of  hay  may  be  taken,  and  the  after-grass  fed  down  with  any;  sort 
sheep,  till  towaras  December,  lliese  should  not  be  permitted  to  eat  it  too  close,  as.  from  the  lai 
rooti,  thoy  bright  by  so  doing  li^M  the  crowns  of  thepiatotii  In  the  following  antnran  there  n 
be  less  riskily  thto  respect,  and  sheep  aa  well  as  eatUt«t«ck  maybe  tufned  in  and  kept  npon 


cannot  be  bad.  llieylbouUi  bSappned  so  as  to  form  a  thin,  even,  regutor  dressing  over  the  whole  suiface 
of  Umcr«|K  In  thto  view  soot  has  atoo  tteen  fotmd  of  great  utiXty  f^icU  spread  eimaly  «vev  Mch  ieya 
about  the  bfiginnipr  of  J^uaiy,  in  the  proportiw  of  about  Cwenty.flve  or  thirty  busheto  to  the  stalut* 
acre :'  and  raalt-dust  has  been  employed  io  the  same  way  with  great  success  and  advan^ge*  as  shown  by . 
BanMstnr  In  Mil  aynaptiM  of  Huslandrv.  It  to  supposed  that  where  those  sorti  of  top-draslhgs  can  bn 
appUed  erery  third  or  fourth  year,  the  saintfoin  arapB,.wben  weUedahlished  In  the  soils,  may  be  prcmrved 
In  a  state  of  rigorous  growth  for  ten  or  fifteen  years,  or  more,  and  the  tond  be  considerably  improred  by 
thci  MOlfe  ftittlag  10  deeply  Into  It. 

SeM.  In  tMng  and  Mihig  tht  saintfoin  crop,  tbe  lame  praetifiM  may  be  followed  ag  in 
taking'  ctover:  it  ttjay  be  mown  fbr  sbfling,  hay,  or  seed;  and  eaten  on  th^  spot  by 
tedieiing,  hurdlings  or  oooimoa  pasturing*    • 

S^,  H  tnMfg  U  tele  A«M,  It  to  etit  Immediately  en  Ito  ooming  into  AiU  blossom,  and  as  It  remains  but 
a  short  lime  in  thto  stote.  as  much  expedition  as  possible  should  be  eroploFed  both  in  mowing  and  making 
th«  produce  into  bay.  it  to  remarked  1^  the  aulhoc  of  JUSyMpti*  qf  Hu$ba9drp,  who  resides  in  a 
dtotrlct  where  the  culture  of  saintfoin  to  ftvquent,  that  of  all  other  hay  ptonts.  It  requires  the  least  pains  ia 


le  crop  be  fit  for  cartiagin  a  week,  someiimesm  wree  oays  aner  »t 
green,  and  the  stack  when  made  take  on  or  acquire  a  considenble 

•? — »^ ._  .  . .^^  ^^  weather  has  been  faftr  during  the  haj- 

itaokythat  tlmcontmry  abate  to  the  mosttoae 
the  fodder  tojBqnthiue  long  either  in  the  #waCh 
and  by  exhaling  lu  jui<iei  prevent  the  heating 
tnpfeset^  IW^idMilehc^^'setM  place*  they 
eks  of  a  siseto  contain  a  load  in  cach,and^they 
rith  many. rarmers,.where  tbe  cropis  sl«fat.  ta 
prdngM  Barley  fb?k.  followhig  wfth  a  ^*bodeft 
llhe  groand  oocimiea  by  thkto»  orfonr  siMiths, 


to  mowp.. ,  Though  it  nay  anpear  yenr  green,  and  the  stack  when  ttade  take  on  or  acauUe  a  consident 
dqrf^  of  lieatl^liei^  tono  ^ger'to  be  apprehended,  provided  the  Weather  has  been  Mr  during  the  ha 
raakUg ;  dsilli  to  for  from  tiSing  harm  by" heattog Us  the ataokv  that  tha conlm7  abate  to  the  moa^tol 

revent  the  ho 

, . . r B'settt  nlacee 

I  nunher  of  thme  ceoks  togslher,  so  j»  to  form  Imytcoeks  of  a  siseto  containaload  in  cach,and  they 


_ inr  ibate  to  the  moattoM 

la  Ab  Aaek;  knd  thereby  mider  ft  of  Utile  ralfte.  ln<»»«3r  topi^esertf*  IW*id«ilehc*i^  sett*  place;  tji^ 
putA  aunhcr  of  thme  ceoks  togslher,  soaa  to  form  Imytcoeks  of  a  siseto  containaload  in  each,and  they 
finish  the  stacks  out  of  the  cocks,  It  to  hkewtoe  a  practice  with  many,  fanneiv  vhcre  the  cropJs  *1  wnt.  tj 
tnm  the'iWShs,  andUen  ri/ntheta  Into  cocks  with  a'threC-prdnjiw  Wley  fofk.  followhig  wWi  a>*bodeft 
dew-.refee,  aeheadof  which  to  orMiOkient'Wfcltb  to  cov<er  the  graand  oocimiea  by  thktoearfoar  ifMhs* 
In  thto  manner  proceeding  with  the  utmost  despatch,  and  mving  a  deal  of  tohour  and  expense  in  th« 

\  rminf  fo  tAeAtMAMcy  ^TMMir  ifllittfoln,  IttopMbaUe  ttiat^n  thtf  thlwier  tortaoftoito  U  can 
be  dole  moi«  than  once;  hilt  on  tSoee  of  the  deeper  sorts  two  crops  u>r  mm^IM  to  tiAan,  in 
le  manner  as  with  elDvcr,  care  being  taken  In  these  case*  that  the  ftitnre  growth  cf  the  ptantt  be 


the 

not  ii^ured  by  thto 


5609.  ITie  Kjvof  duniion  fftahOfahh  in  a  profitable  atate,  is  from  eight  to  ten  yean. 
It  atlainaiu  perfect  growth  in  about  three  years,  and  begins  to  decline  towarda  the  dghth 
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or  tenth  on  ddcareous  soils,  and  about  the  seventh  and  eighth  on  gravels.  There  are 
instances,  however,  of  fields  of  saintfoin,  which  liad  l>een  neglected  and  left  to  run  into 
pasture,  in  which  plants  have  been  found  upwards  of  fifty  years  from  the  time  of  sowing. 
It  has  been  cultivated  upwards  of  a  century  on  the  Cotswold  Hills,  and  there  roots  of  it 
have  been  traced  down  intoT  stone  quarries  from  ten  to  twenty  feet  in  length,  and  in  Ger*. 
many  Von  Thaer  found  them  attain  the  length  of  sixteen  feet.  In  general  the  great 
enemy  to  the  endurance  of  saintfoin  is  the  grass,  which  accumulates  and  forms  a  close 
turf  on  the  surface,  and  thus  chokes  up  the  plant. 

5610.  7%e  quantity  of  produce  in  the  state  of  hay,  on  a  medium  of  soils  and  cultivation, 
may  probably  be  estimated  at  from  about  one  and  a  half  to  two  tons  the  acre ;  and  on  the 
poorer  and  thinner  staple  sorts  of  land  it  will,  perhaps,  seldom  afford  less  than  from  a  ton 
to  a  ton  and  a  half  on  the  acre. 

5611.  The  nutritive  products  of  saintjain  are  the  same  as  clover ;  viz.  3^  being  1  ^  per 
cent  more  than  those  of  lucem. 

5612.  In  saving  seed  from  saintfoin,  it  should  remain  on  the  land  till  the  husks  become 
of  a  somewhat  brownisli  colour,  and  the  seeds  are  perfectly  plump  and  firm  ;  as  by  these 
means  they  will  not  only  be  better  in  their  quality,  but  be  in  less  danger  of  being  ii^ured 
in  the  field,  from  the  very  short  time  that  it  will  be  necessary  for  them  to  remain,  and  also 
less  in  danger  of  being  hurt  by  heating  when  laid  up  for  future  use.  It  has  been  stated, 
that  it  requires  some  experience  to  know  of  what  degree  of  ripeness  it  is  best  to  cut  the 
seeded  saintfoin,  because  all  its  seeds  do  not  ripen  at  the  same  time.  Some  ears 
blossom  before  others ;  and  every  ear  begins  to  blossom  at  its  lower  part,  and  continues 
to  blow  gradually  upwards  for  many  days ;  so  that  before  the  flower  is  gone  off  at  the 
top,  the  seeds  are  almost  mature  at  the  bottom.  From  this  cause,  if  the  cutting  be* 
deferred  till  the  top-^eeds  are  quite  ripe,  tiie  lower,  which  are  the  best,  would  shed  and 
be  lost. 

561S.  T^ke  best  time  to  cut  it  \%  when  the  greater  part  of  the  seed  ii  well  filled,  the  firft  blown  ripe,  and 
the  Uut  blown  be(:inning  to  be  Aili.  The  unripe  seeds  wlQ  ripen  after  cutting,  and  be  In  all  respects  as 
good  as  those  that  were  ripe  before.  Some,  fbr  want  of  obserring  this,  have  suffered  their  saintfoin  seed  to 
stand  till  all  of  it  has  shed,  and  been  lost  in  cutting.  Saintfoin  should  never  be  cut  in  the  heat  of  the  day, 
while  the  sun  shines  out :  for  then  much,  even  of  the  unripe  seed,  will  shed  in  mowing.  The  right  time 
ttx  this  work  is  the  morning  or  evening,  when  the  dew  has  rendered  the  plants  supple.  When  the  weather 
is  fine  and  clear,  the  saintfoin  will  soon  dnr  sufficiently  in  the  swaths,  without  turning  them ;  but  if  any 
nin  has  fUien,  and  there  is  a  neoeaity  for  turning  them,  it  should  be  done  very  gently  while  they  are 
moist,  and  not  with  two  swaths  together,  as  in  hay  made  of  saintfoin  before  it  has  seeded.  If  the  swaths 
are  turned  with  the  handle  of  the  rake,  it  is  best  to  raise  up  the  ear-sides  first,  and  let  the  stub-side  rest 
mi  the  ground  in  turning:  but  if  it  is  done  with  the  teeth  of  the  rake,  let  the  stub-side  be  lifted  up,  and 
the  ears  rested  on  the  eaitn.  If  it  be  cocked  at  all,  the  sooner  it  is  done  the  better ;  because,  if  the  swaths 
are  dry,  much  of  the  seed  will  be  lost  in  separating  them,  the  ears  being  entangled  together.  When  mcMst, 
the  seeds  stick  fast  in  the  ear :  but  when  dry,  thev  drop  out  with  the  least  touch  or  shsiking.  It  is,  however, 
the  best  practice,  as  soon  as  tne  proper  degree  of  maturity  has  been  attained  t>y  the  crop,  to  mow  it  in  as 
short  a  time  as  possible,  and  let  it  remain  exposed  in  the  swath  until  the  upper  surface  is  Ailly  dried,  when ' 
it  must  be  wholly  turned  over,  but  in  a  very  careful  manner,  so  aa  to  prevent  the  seeds  firom  shedding  and 
being  lost  'When  this  side  has  been  rendered  perfectly  dry  and  crisp  in  the  same  way  as  the  other,  the 
crop  should  either  be  threshed  out  upon  cloths  in  the  field  where  it  is  grown,  or  laid  up  In  stacks  to  be 
afterwards  threshed  when  the  farmer  nas  more  leisure  and  convenience  for  the  work. 

5614.  The  work  of  threshing  out  the  seeds  in  this  kind  of  crop  is  much  less  troublesome 
and  expensive  than  in  the  clover  kind.  In  cases  where  threshing-machines  are  in  use^ . 
the  business  may  be  executed  by  them  with  great  ease  and  facility.  It  has,  however, 
been  observed  by  a  late  writer,  that  "  when  the  season  is  favourable,  the  practice  of 
threshing  it  out  in  the  field  is  probably  the  most  beneficial,  as  the  stems  or  haulm  may 
be  laid  up  for  the  purpose  of  fodder  in  the  stack.** 
5615.  At  tAe  threshing  m  the  field  cannot  be  done  but  In  very  fine  weather,  and  while  the  sun  shines  in 


sheet,  and  riddled  through  a  large  sieve,  to  separate  it  from  the  chaff  and  broken  stalks  j  after  which  it 


vegetative  quaUtv.  During  that  fermcnUtion  it  will  be  very  hot,  and  smell  sour.  Spreading  it  upon  a 
barn.floor,  though  but  seven  or  eight  inches  thick,  wiU  answer  no  end,  unless  it  be  frequently  and  regu- 
iarlv  turned  until  the  heating  is  over :  but  even  thU  will  not  make  its  colour  keep  so  bright  as  if  it  were 
well  housed,  well  dried,  and  threshed  in  the  winter.  Laid  up  unthreshed  it  will  keep  without  any  danger 
of  spoiUna,  because  it  docs  not  lie  close  enough  to  heat  The  best  way  to  preserve  the  seed  threshed 
in  the  field  is  to  place  a  layer  of  straw  upon  a  bam.floor,  and  upon  that  a  thin  Uyer  of  seed;  then 
another  layer  of  straw,  and  another  layer  of  seed ;  and  so  on.  By  this  means  the  seed,  mixing  with  the 
straw,  will  be  kept  well,  and  come  out  in  the  spring  In  as  f^h  colour  as  when  it  was  put  In. 

561j6.  In  respect  to  the  produce  in  seed,  it  is  bsmL  to  be  usually  "  from  about  four  to 
five  sacks  in  some  districts,  but  in  others  it  will  probably  be  much  less,  especially  on  the 
shallower  sorts  of  saintfoin  soils.**  But  this  must  obviously  be  liable  to  great  variation 
from  seasons,  &c. 

5617.  The  diseases  of  saintfoin  are  few,  there  being  little  danger  of  failure  after  it  has, 
escaped  the  fly,  which  attacks  the  clover  tribe  in  germinating. 
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SccT.  IV.      Various  Plants  (not  Graminea)  which  are  or  may  be  aiUivaied  as  Herbage 

and  fir  Hay, 

5618.  Among  the  infirtor  herbage  plants  which  are  occasionally  cultivated,  are  bumet» 
ribwort,  furze,  and  spurry.  Those  which  might  be  cultivated  are  very  numerous,  and  in- 
cludes several  species  of  Kicia,  ZiUhyrus,  Gal^ga,  Lotus,  Trifolium,  Medid^,  and  others 
of  the  native  Legumin^ss,  or  pea-like  flowering  plants;  and  Achillea,  AlchemiUa 
Cheir&nthus,  i9p4rtium,  ^pium,  and  a  variety  of  others  of  different  families.  With  the 
exception  of  the  chiccory  and  furze,  there  are  none  of  these  plants  that  deserve  the  atten- 
tion of  the  professional  farmer ;  ribwort  and  bumet  are  occasionally  sown ;  but  they  are 
of  little  value  as  hay  plants,  and  in  most  pastures  their  place  might  be  more  advan- 
tageously occupied  by  one  or  other  of  the  natural  grasses.  With  respect  to  the  other 
plants  enumerated,  they  have  never  been  tried  but  by  way  of  experiment,  and  are  only 
mentioned  as  resources  under  peculiar  circumstances,  and  as  a  field  of  enquiry  and  exer- 
tion for  the  amateur  cultivator. 

56ia  The  bumet  {Pimprenelte  grande^  Fr. ;  PbtMum  Sanguis^rba  L.  J^.  778.)  U  a  native  plant,  a  hardy 
perennial  with  compound  leaves,  blood-coloured  flowers,  and  a  long 
ti4)Lroot  It  was  originally  brought  into  notice  by  Roque,  a  conuner- 
ml  gardener,  at  WiiJiam  green,  near  London,  who  found  means  to 
procure  the  patronage  of  the  Dublin  and  other  societies  to  this  plant, 
which,  being  a  novdty,  attracted  the  attention  and  called  forth  the 
eulogies  of  Arthur  Young^  and  other  leading  agriculturists  of  the  day. 
Miller,  however,  at  the  tune  observed,  that  whoever  will  give  them, 
selves  the  trouble  to  examine  the  grounds  where  it  naturally  grows, 
will  find  the  plants  left  uneat^i  by  the  cattle,  when  the  grass  about 
them  has  been  cropped  to  the  roots ;  besides,  in  wet  winters  and  on 
strong  land,  the  plants  are  of  short  duration,  and  therefore  very  unfit 
for  the  purpose  of  pasture  or  hay,  nor  is  the  produce  sufficient  to  tempt 
I  any  penons  of  skill  to  engage  in  its  culture. 

I  SHaO.  Curtis  says  of  buxnet,  that  it  is  one  of  those  plants  which  it 
has  for  some  years  past  been  attempted  to  introduce  into  agriculture ; 
but  not  answering  the  farmer's  expectation,  it  is  now  in  a  great  degree 
i  laid  aside.  Cattle  are  said  not  to  be  fond  of  it ;  nor  Is  its  produce  suffi. 
dent  to  answer  the  expense  attending  its  culture.  It  is  to  be  lamented 
that  persons  do  not  pay  a  little  attention  to  the  nature  of  {dants  before 
they  so  warmly  recommend  them.  A  small  plant,  scarcely  ever  met 
with  but  on  huly  and  chalky  ground,  and  to  wnich  cattle  in  such  situ, 
ations  do  not  show  any  patticular  attachment,  is  not  likely  to  affbrd- 
better  or  more  copious  nourishment  than  the  clovers  and  other  plants 
already  in  use. 

5621.  According  to  Boj/s,  in  The  Agricultural  Survey  qf  Kent,  it 
aiibrds  hert>age  in  the  winter  and  spring  months,  but  is  not  much  liked 
either  by  cattle  or  shecp^ 

5692.  Dr.  Anderson  reports,  that  bumet  retoins  its  verdure  oretty  well  during  the  winter  months,  but 
aiibrds  such  scanty  crops  as  hardly  to  be  worth  the  attention  of  the  farmer. 

5GS3l  a  correspondent  in  the  Musium  lUtstiaan,  a  work  very  favourable  to  bumet,  confesses  with 
i«luctance  that  it  is  not  deserving  of  any  exalted  character,  but  rather  the  contrary ;  and  that  it  is  in  no 
degree  to  be  compared  to  the  common  clover,  which  is  cultivated  at  half  the  expense  It  appears  flrom 
some  accounU  there  that  horses  will  not  cat  it  at  all,  and  that  kine  frequently  will  not  uke  it  without 
great  reluctance.  Its  slow  growth  is  also  made  a  great  ol^ection  :  being  only  about  five  inches  hish,  and 
having  scarcely  one  head  in  flower ;  whilst  lucera,  on  the  same  soil,  sown  the  same  day  and  much  thicker, 
was  eighteen  or  twenty  inches  in  height  It  is  not  meant  by  this,  however,  to  discourage  that  laudable 
spirit  of  improvement  which  so  happily  prevails  at  present ;  but  to  caution  such  as  introduce  any  new  plant 
to  make  themselves  well  acquainted  with  its  natural  history. 

5694.  Those  who  wish  to  cuUivate  bumet^  as  an  herbage  and  hay  plant,  may  treat  it  exactly  as  directed 
for  saintfoin :  as  a  pasture  plant  it  is  sown  among  the  grasses  in  the  same  way  as  white  or  yellow  clover. 
A  bushel  of  seed  is  commonly  sown  to  an  acre. 
56S5.  ne  ribwort  ptamtain  (Piantatn  des  Prh,  Fr. ;  PlantI«o  lanceol&U  L.,  /ig.  719.)  is  a  hardy  native 
with  a  tuft  of  long  ribbed  leaves  springing  Arom  the  crown  of  the  root^ 
long  naked  flower-stems,  and  a  long  moniliform  tap-root  It  abounds 
in  dry  soils,  as  do  several  other  species  of  plantain,  especiallv  the  P. 
ro^dia.  On  dry  soils  it  afifords  httle  herbage,  and  is  often  left  un. 
touched  by  cattle.  Curtis,  Withering,  and  other  British  botanists, 
speak  unfavourably  of  the  ribwort  as  a  pasture  herb ;  but  Haller 
attributes  the  richness  of  the  milk  in  the  Swiss  dairies  to  the  flavour 
of  this  plant,  and  that  of  the  Alehemiila,  in  the  mountain  pastures. 
In  rich  moist  or  watered  lands  its  herbage  is  more  abundant,  and  its 
flavour  altered, — a  circumstance  not  uncommon  in  the  vegetable  king, 
dom,  but  fVom  which  it  does  not  always  follow  that  the  plant  so  altered 
is  deserving  of  culture  In  conformity  with  this  observation,  thouf^h 
the  ribwort  is  a  scanty  and  rejected  hertM«e,on  poor  dry  soils,  it  is  said 
by  Zappa  of  Milan  to  grow  spontaneously  in  every  meadow  of  Lom. 
iMrdy,  especially  in  those  which  are  irrigated.  It  vegetates  early, 
flowers  at  the  b^inning  of  May.  ripens  in  five  weeks,  and  is  cut  with 
the  P5a  trivi&lis ;  the  height  of  the  leaves  is  about  one  foot,  and  of 
the  stalk  a  foot  and  a  half;  it  multiplies  itself  much  by  the  seed,  and 
a  little  t>y  the  roots,  which  it  continues  for  some  time  to  reproduce 
Ribwort,  more  oniecially  in  a  cultivated  state,  is  eaten  heartily  by 
every  sort  of  cattle,  and  in  particular  by  cows,  who  like  it  most  in 
-  May,  when  it  has  great  influence  on  the  milk,  as  the  hay  has  on  the 
flesh.  In  ScoUand  it  is  a  usefiil  addition  to  the  proper  grasses  on  lands 
to  be  pastured  by  sheep,  at  the  rate  of  two  or  three  head  to  the  acre 
Where  kept  well  fed  down  by  stock,  there  can  be  no  doubt  of  its  being 
a  very  good  and  nourishing  pasturage  plant  for  both  cattle  and  sheep  j 
but  it  is  by  no  means  adapted  for  hay  or  soiUng. 
Young  says,  that  he  had  long  before  recommended  this  plant  for  laying  land  to  grass,  and  sowe4 
own  farm.    At  the  same  time,  he  thinks  it  extravagant  to  propose  dandelion  and  sorrel  as  planU 
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proper  tar  a  cow  pasture,  and  coi^ectiiret  that  those  planta,  being  fimnd  amoof  good  ones,  hare  qualiCiat 

f liven  them  whicn  do  not  properly  belong  to  them :  be  U  likewise  inclined  to  make  the  same  conjecture 
n  respect  to  narrow.leaved  plantain,  ribwort,  or  rib-grass,  and  should  eren  hare  preferred  dandelion  and 
sorrel  to  it ;  but  he  is  cautious  of  opposing  theory  to  practice 

56S7.  Dr.  Attderaon  states,  that  narrowlleaved  plantain  or  rib-grass  Is  well  liked  by  horses  and  cattlcL 
and  yields  a  very  good  crop  upon  rich  ground  tending  to  dampness,  if  it  is  at  the  same  time  soft  and 
spongy  ;  but  that  upon  any  soil  which  has  a  tendency  to  bind,  or  upon  dry  ground,  it  Aimishes  a  very 
scanty  crop.  It  has  been  made  use  of  in  some  parts  of  Yorkshire  as  a  summer  nasa.  As  an  article  of 
pasturaffe  for  cattle  and  sheep,  it  is  there  in  high  esteem :  it  is  not,  however,  well  eaten  by  horses.  As 
an  article  of  hay,  it  is  held  to  be  detrimental  to  the  crop ;  retaining  its  sap  an  unusual  Iragth  of  tim^ 
and  when  ftilly  dry  fiiUIng  Into  a  small  compass,  or  being  broken  into  fragments  and  left  bdind  in  thct 
field. 

562a  7^  culture  of  the  planUin  is  the  same  as  that  of  doTcr ;  Its  seed  Is  about  the  same  sixe,  and  con* 
seouently  the  same  proportion  of  it  will  sow  an  acre 
5(229.  The  wkiH,/Ur%e,  or  gone  {4fonc,  Jone  marin,  Gendt  ipbtuux,  Fr. ;  ITlex  europssNi  I^Jig.  7800.  ic 
a  well  known  shrub,  found  wild  on  dry  light  soils,  and  in  rather  hill  j 
situations,  in  the  warmer  and  more  temperate  psirts  of  Europe ;  but 
not  in  Sweden,  or  in  Russia  or  Poland,  north  of  Cracow  and  Caaan. 
It  has  been  known  as  a  nourishing  food  for  cattle  flrom  a  very  earl  j 
period,  and  has  been  sown  in  some  parts  of  England  for  that  purpoae 
and  for  AieL  Dr.  Anderson  knows  few  plants  that  deserve  the  attcn. 
tion  of  the  former  more  than  the  whin.  Horses  are  peculiarly  fond 
of  it ;  so  much  so,  that  some  persons  think  they  may  be  made  to  per. 
form  hard  work  upon  it,  without  any  feeding  of  grain :  but  he  thinka 
it  tends  more  to  fatten  a  horse  than  to  fit  him  for  hard  labour,  and 
that  therefore  some  grain  should  be  given  with  it  where  the  work  la 
severe.    Cattle,  he  says^  eat  it  perfectly  well  when  thoroughly  bruised. 


bruised  for  them,  they  will  not  eat  it  neely,  and  the  fanner  will  be 
disappointed  in  his  expectations.  It  has  latelv  been  found  excellent 
food  for  horses  in  the  Highlands  of  Scotland.  {High.  Soc.  Trans,  vol  v.) 


Cows  fed  upon  it  yield  nearly  as  much  milk  as  while  upon  grass,  and 
it  is  f^ree  from  any  bad  taste.  The  best  winter.made  butter  he  ever 
saw  was  obtained  flrom  the  milk  of  a  cow  fled  upon  this  plant  This 
fbod  should  be  made  use  of  soon  after  being  prepared.    Two  bushels. 


with  a  proper  allowance  of  hay,  have  been  found  to  be  luffldent  for 
a  day  for  three  horses  performing  the  same  labour  as  with  com.  It 
also  seemed  usefUl  to  horses  labouring  under  broken  wind  and  greaae. 
Poor  hungry  gravelly  soils,  which  would  not  have  let  for  five  shillings 
an  acre,  have  been  rendered  worth  twenty  shillings  bv  sowing  them  with  fUrse^wed,  in  places  where  Cixel 
has  been  scarce ;  the  fUrze  being  fluently  used  fbr  heating  ovens,  burning  lime  and  bricks,  and  also  for 
drying  malt :  but  it  is  not  worth  cultivating  in  countries  where  fUel  of  any  kind  is  cbeap^  or  upon  such 
lands  as  will  produce  good  grass,  com,  or  other  crops  employed  as  the  food  of  animals. 

5630.  TV  culture  cf  the  whin  is  thus  given  by  the  same  author :  —  A  field  of  a  good  dry  loamy  land, 
being  well  prepared,  he  sowed,  along  with  a  crop  of  barley,  the  seeds  of  the  whin  in  the  same  way  as  clover 
is  luually  sown,  allowing  at  the  rate  of  flcom  fifteen  to  thirty  pounds  of  seed  to  the  acre.  The  seeds,  if 
harrowed  in  and  rolled  with  the  barley,  quickly  spring  up,  and  advance  under  the  shdtor  of  the  barley 
during  the  summer,  and  keep  alive  during  the  winter.  Next  season,  If  the  field  has  not  a  great  feendencv 
to  run  to  grass  so  as  to  choke  them,  they  advance  rai^dly  after  midsummer,  so  as  to  produce  a  pretty  AiU 
crop  before  winter.  This  you  may  begin  to  cut  with  a  scythe  immediately  after  your  clover  fkils,  and 
continue  to  cut  it  as  wanted  during  the  whole  of  the  winter ;  but  It  is  supposed  that,  after  the  month  of 
February,  the  taste  of  this  plant  alters,  as  it  is  In  general  believed  that  after  that  time  horses  and  cattle 
are  no  longer  fbnd  of  it  He,  however,  observes,  that  never  having  had  a  sufficiency  of  whins  to  serve 
longer  than  towards  the  middle  of  Febnury  or  beginning  of  March,  he  cannot  assert  the  fact  fhan  hit 
own  experience.  He  has  firequentiy  seen  horses  beating  the  whins  with  their  hooft,  so  as  to  bruise  the 
prickles,  and  then  eating  them,  even  in  the  months  of  April  and  May ;  and  he  says,  that  sheep  which 
nave  been  used  to  this  fbod  certainly  pick  ofT  the  blossoms  and  the  young  pods  at  that  season,  and  probably 
the  prickles  also ;  so  that  It  is  possible  the  opinion  may  only  be  a  vul^  error.  This  is,  be  thinks,  the 
best  way  of  rearing  whins  as  a  crop  for  a  winter  food  for  cattle  or  horses.  But  for  sheep,  who  take  to  thia 
Ibod  very  kindly  when  they  have  once  been  accustomed  to  it,  less  nicety  is  required ;  for  if  the  seeds  be 
dmply  sown  broad.cast,  very  thin  (about  a  pound  of  seed  per  acre)  upon  the  poorest  soils,  after  they  come 
up  the  sheep  of  themselves  will  crop  the  plants,  and  soon  bring  them  into  round  close  bushes,  as  this 
animal  nibbles  off  the  prickles  one  by  one  very  quickly,  so  as  not  to  be  hurt  by  them.  Sheep,  however, 
who  have  not  been  used  to  this  mode  of  browsing  do  not  know  how  to  prooeed,  and  often  will  not 
taste  them ;  but  a  flsw  that  have  been  used  to  the  food  will,  he  observes,  toon  teach  all  the  rest  how  to 
vselt 

5631.  Another  verp  economical  way  qf  rearing  whitu,  but  which  he  has  seen  practised  rather  than 
experienced  himself  Is  this :  —  Let  a  flunn  be  enclosed  by  means  of  a  ditch  all  round,  with  a  bank  thrown 
np  on  one  side,  and  if  stones  can  be  had,  let  the  fkce  of  that  bank  be  lined  with  the  stones,  from  bottom 
to  near  the  top,  this  lining  to  slope  backwards  with  an  angle  of  about  sixty  or  seventy  degrees  fW>m  the 
horiaon.  Any  kind  of  stones,  even  round  ones  gathered  flrom  the  land,  will  answer  the  purpose  very 
well :  UMon  the  top  of  the  bank  sow  whin.sceds  prettv  thick,  and  throw  a  few  of  them  along  the  fkce  of 
the  banlc  Young  plants  win  quickly  appear.  Let  them  grow  for  two  years,  and  then  cut  them  down 
by  means  of  a  hedge-bill,  sloping  down  by  the  face  of  the  bank.  This  mode  of  cutting  is  very  easy, 
and  as  the  seeds  soon  insinuate  themselves  among  the  crannies  of  the  stones,  the  whole  face  of  the  bank 
becomes  a  close  hedge,  whose  shoots  spring  up  with  great  luxuriance.  If  another  ditch  be  made  on  the 
other  side  of  the  bank,  and  if  this  be  managied  in  the  same  way,  and  the  hedge  cut  down  only  once  every 
aecond  year  (and  |n  this  wav  it  affords  very  good  fbod  for  beasU),  the  inside  and  ouUide  being  cut  down 
alternately,  the  fence  will  at  all  times  continue  good,  as  the  hedge  at  the  top  will  at  all  times  be  complete. 
This  mode  of  rearinjg  whins  is,  he  remarks,  both  convenient  and  economical  But  where  stones  cannot 
be  obtained  for  making  the  fkcing,  the  bank  very  soon  mouklers  down,  and  becomes  unfit  for  the  purposes 
of  a  fence.  Circumstances  have  prevented  him  tnm  ascertaining  what  U  the  weight  of  the  crop  that  may 
be  thus  attained,  but  he  thinks  he  may  safely  venture  to  say,  that  it  Is  at  least  equal  to  that  of  a  crop  of 
green  clover;  and  if  it  be  considered,  that  this  aflbrds  a  green  succulent  food  during  winter,  on  which 
cattle  can  be  fktted  as  well  as  on  cut  grass  in  summer,  it  will,  he  thinks,  be  admitted,  that  it  must  be 
accounted  even  a  more  valuable  crop  than  clover.  After  being  cut,  he  also  remarks,  that  it  springs  up  the 
following  season  with  greater  vigour  than  before,  and  in  this  situation  acquires  a  degree  of  health  and 
succulence  very  different  flrom  what  it  Is  ever  observed  to  possess  In  Its  natural  state.  He  has  seen  shoots 
of  one  season  near  four  feet  in  length.  The  prickles  too  are  so  soft,  and  the  stems  so  tender,  that  very  little 
bruising  Is  necessarv ;  Indeed  horses,  that  have  been  accustomed  to  this  fbod,  would  eat  it  without  any 
bruising  at  all ;  but  homed  cattle,  whose  mouths  seem  to  be  more  tender,  always  require  it  to  be  well  bruised, 
How  long  crops  of  this  sort  may  continue  to  be  annually  cut  over  without  wearing  out,  he  cannot  say,  but 
be  bcbevcs  a  long  while  In  fkvourable  circumstances.    One  thing,  however,  it  Is  necessary  to  attend  to  in 
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order  to  fuard  against  Its  bdng  dettiojred :  aa,  during  the  beginning  of  the  aeaaon,  nature  teeina  to  be 
■olelj  enplojred  about  the  great  work  of  fructlflcatloD,  and  it  u  not  till  near  Midaummer  that  the  whin 
begins  to  push  forth  its  wood.l)earing  branches,  which  advance  with  great  luxuriance  during  the  latter 
part  of  the  season  only,  it  may  happen,  that  if  care  t>e  not  taken  to  have  the  grass  that  springs  up  on  the 
Add,  before  the  whin  begins  to  send  out  its  shoots,  eaten  close  down,  that  grass  will  acquire  such  a 
luxuriance  before  the  young  branches  of  the  whin  begin  to  advance,  as  to  overtop  them,  and  choke  them 
entirely.  Whoever,  therefore,  has  a  fidd  under  this  particular  crop,  must  be  carefbl  to  advert  to  this  cir. 
IT.  If  thr  Arid  trt?  in  good  heart,  he    *" 


ler  this  particular  crop,  must  be  carefbl  to  advert  U 
ewiUhihaUbtyloseit  The  fleld  thecefora  should  be  kept  aa 
a  pasture,  bare  as  possible  during  the  beginning  of  the  season,  and  the 
cattle  should  only  be  taken  from  it  when  the  shoots  of  the  whin  begin 
to  advance  with  vigour.  Under  this  management,  he  preaumes,  it 
may  be  kept  for  many  years,  and  yield  AilT  crops :  but,  unless  the 
mowers  be  particularly  attentive  at  the  beginning,  to  cut  it  as  low  aa 
possible,  it  will  very  soon  become  impossible  to  cut  the  flekl  with  a 
scythe,  as  the  stumps  will  acquire  so  much  strength  as  to  break  the 
scythe  when  it  happens  to  touch  them. 

569S.  7^  tpurty  (aptrgute,  FT.;  5t)^rgula  arv^nsli  L.,Jlg.TSl.)  is 

a  diminutive  annual  weet^  on  dry  sandy  oom.huids.  In  most  parts  of 

Europe    In  Germany  and  the  Netherlands,  it  is  sown  on  the  corn 

stubbles,  and  in  the  intervals  of  time  that  occur  between  some  crops 

is  ftd  with  sheepk    It  may  be  sown  and  reaped  in  eight  weeks,  either 

In  autumn  or  spring.    It  is  said  to  enrich  the  milk  of  cows,  so  as  to 

make  it  affbrd  excellent  butter;  and  Uie  mutton  fed  on  it  is  preforablo 

to  that  fed  on  turnips.    Hens  eat  spurry  greedily,  and  it  is  supposed  to 

make  them  lay  a  great  number  of  eggs.    whrthcrlnhay,oTcutgTeen, 

jK2  ^  ^^  parture.  Von  Thaer  ebservesHt  i»  the  most  nourishing,  in  pro. 

Wf  poition  toiU  bulk,  of  all  forage,  and  gives  the  best  flavoured  milk  and 

butter.    It  has  been  reoosmnended  to  be  cultivated  in  England ;  but  it 

ii  not  likely  that  such  a  plant  can  ever  pay  the  expense  of  seed  and  kbour  In  this  country,  even  on  the 

poorest  soil,  or  at  all  events,  at  Pro  essor  Martyn  observes,  we  have  many  better  plants  for  such  soils. 

563S.  The  common  broom  {Genft  eommm^  Fr..;  Aptrtium  seopirium  L.tM»  782.)  is  cultivated  in  the 


sorts  of  soil,  in  the  same  way  as  hempi 
for  the  puipose  of  stripping  the  baA 
from  it,  and  converting  It  into  a.  kind 


of  thread.  It  is  likewise  cultivated  In 
these  places  as  a  wlater^foodfor  sheep^ 
and  it  Is  said  they  eat  it  with  great 
avidity,  preforring  it  to  many  other 
plants.  It  Is,  however,  liaUe  to  pro. 
duce  diseases  of  the  urinary  passages, 
by  Its  dlurrtie  qualities.  It  has  been 
recommended  by  Young  to  be  cuUi- 
rated  In  England  as  food  for  sbeep 
and  horses,  who  are  said  to  eat  it 
after  they  get  accustomed  to  it ;  also 
for  thalcn,  ropes,  besoms,  food  for 
beet,  fliel,  and  biumingon  the  mot  to 
improve  the  soil  Its  culture  is  the 
satne  as  that  of  the  whin ;  but  very 
peculiar,  indeed,  must  be  that  situ, 
ation,  where  its  culture  Is  attempted 
for  any  of  the  above  purposes.  It  is 
a  usefel  protection  of  game  in  pfamt. 
atkNis,  from  which  source  abundance 
maybehadforbesoms.  llie  Spanish 
broom  (5.  l6noeum  L. Ji!g.  78a)  might 
be  grotm  perhaps  still  more  advantageously  than  the  common  spedesL 
^891  The  parsUw  (Per$U  commtm.  Ft. ;  A^um  Petrosdlnum  L.,fttl.  784)  Is  a  weU  known  biennial 
with  a  large  sweet  tap.root  It  is  a  native  of  Sicily,  but  endures  the 
Brittah  whiter  like  a  native  plant  It  Is  sown  aloM  with  clover  and 
grass  seeds  in  some  plaoes,  and  especially  in  Lincolnshire,  as  a  pre. 
ventive  of  the  rot  in  sheep.  Fleet,  of  Hampshire,  fkmous  for  curing 
the  rot  in  sheep,  cultivates  it  largely  with  success :  ho  sows  half  a 
bushel  to  the  acre,  with  a  bushel  of  rye-grass  with  spring  com ;  and  he 
finds  that  it  lasU  in  the  ground  till  it  is  permitted  to  seed.  He  feeds  it 
constantiy ;  it  being  exoelleat  for  sheep,  and,  when  suffered  to  get 
a.head,  wonderAiUy  fed  upon  by  pigs  in  the  autuma  After  September, 
it  wilt  -not,  he  says,  run  to  seed.  When  it  was  ploughed  up  he  ob. 
talned  good  oats.    The  land  was  poor,  and  in  the  next  round  of  the 

•  course,  the  clover  was  much  the  bettor  for  the  parsley  having  been 
784            \\         "%#  sownor  the  ctover  omitted;  for  in  a  field  half  parsley,  half  clover,  when 

1  at,       ,  <  JW  .  ii^g  dover  came  again  to  be  sown,  it  was  excellent  on  the  paraley  half, 

f  but  bod  on  the  clover  part    In  laying  down  land  to  grass.  Hoyto,  in 

;  the  fourth  volume  of  ComrnMnicathnM  to  the  Board  qf  Agriculture^ 

advises  the  sowing  with  twelve  pounds  of  white  clover,  two  pounds  of 

•red  clover^  two  pecks  of  ryc^grsss,  and  two  pounds  of  itarsicy  to  the 

*  aei«,  as  the  parsley  stands  two  years,  and  by  its  diuretic  qualities  pre* 
vents  the  sheep  from  dying  of  tiie  red.water,  which  too  luxurunt 
cloven  are  apt  to  produce.  In  ScoUand,  also,  it  has  been  sown  with 
success,  and  greedily  eaten  by  horses,  cows,  and  hog^  pe  seed 
x«quires  a  kmger  period  to  germinate  than  that  of  any  other  agrU 
cuRural  plant,  and  might  probably  be  advantageouslv  prepared  by 
steeping  and  turning.  It  must  be  fhish,  as  two-year-old  seed  wdl  not 
grow.    It  is  easUy  procured  by  the  pound  or  bushel,  from  Uie  seedsman, 

^nd  as  easiW  raised  by  letting  a  few  drills  ki  a  garden  shoot  into  flowOTotems. 

mS.  WSeSXlr/JSS  L  ;  qtteen  of  tiiimeadows.  Beine  des  FrhFr. ;  the  ScMbtM  arv^nsls;  the 
^^ris^S^Sis ;  th?Ctentl«i&  Jkcen,  are  sown  in  France  along  witii  theoerennial  sraases,  and  tiieir 
SeSTmay  behadUi  tiie  Prertch  seed  shops;  but  tiiey  cannot  be  recpmmendodln  soils  and  climates  wherfc 
any  of  the  tlovers  or  true  gnUaas  will  thrive  so  as  to  form  an  abundant  hcrt>agc.        .    ^   . 

ASs.  The  w/i/7Ah^<V"  (a;««nti»us  CheiHU)  U  a  well  known  garden  flower,  and  at  the  iuaetimea 
native,  and  very  lIaidy<>n*y«oMsi  Like  tije  panlcy  U  U  an  «nti»^pUc  and  has  been  recommended  to  be 
cultivated  Ibr  the  same  purposes,  and  in  the  same  manner. 
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5637.  The  bMCsJiiOt  trtfoil  (Lotier^  Fr.  j  J^tus  cornicul&tus  L.,Jlg.  785.)  has  been  tried  m  a  substitute 
for  white  clover  on  moist  lands,  and  786 

seems  to  succeed  Terv  well,  but  to 
have  no  particular  advantages  over 
the  clover.  L^tus  miLjor  has  been 
found  bv  Mr.  Sinclair  to  a£fbrd  triple 
the  weight  of  green  food  and  hay 
afibrded  by  Lbtus  comicuUtus ;  its 
nutritive  powers  compared  with  that  I 
plant  are  as  nine  to  eight ;  but  on  the  ; 
whole,  be  says,  both  species  are  greatly 
inferior  to   white  clover.     {Gram. 


Wob.  2d  ed.  pi  31L)  I.dtus  vUlbsus 
and  tetragondlobus,  the  Lotier  cuUM 
of  the  French  {Jk.  78&),  are  a  good 
deal  cultivated  in  France  on  light  soils 
The  latter  is  an  annual  sown  in  our 
gardens. 

5fi38.  The  fentureek  {JSenmegrain^ 
Fr. ;  TYigonSla  -F&>num-gr»\5um  L. , 
fig.  787.),  Greek  hay,  was  formerly 
cultivated  in  Italy,  and  sUU  holds  a 
prominent  place  in  the  agriculture  of 
^ypt    In  France  it  is  cultivated  to 
a  limited  extent  near  Paris  for  its 
seeds,  which  are  used  in  medicine 
5639.  The  serradiUa  (Omlthopus  satlvus  of   Persoon*B  Sjfnopsit)  was  introduced  for  purposes  of 
field  culture  about  the  year  1818,  from  Portugal,  and  sown  upon  the  light  barren  downs  of  Thetford  in 
Norfolk,  and  Amptbill  and  other  tAacn  in  Bedfordshira    It  is  said  to  have  produced  abundant  crops,  twu 
feet  high,  of  excellent  fodder, 
'7it '  where  scarcdy  any  thing  else 

would    grow.     Its   culture,  788 

however,  is  no  longer  in  use 

in  England,  and  it  does  not 

enter  into  the  agriculture  of 

France 

56ia  GaUgaqfflcinidisjLi.  ' 
thyrus  Cicera,  latifblius,  syU 
T6tris,prat£nsis.hirs&tus,he. 
terophy  Ilus,  and  tingitiLnus ; 
»  f  rvum  .Ervf  lia,  and  mon&n-  I 
'  thos;  Lbtus  viUbsus,  and  te.  * 
tragon6Iobus:  Hcia  angusti- 
fblia,  Crdcca.  Psetido-  Cracca, 
biennis,  s^pium,  and  liitea: 
if  ntfa^Uis   vulneriiria ;    and 
ilstrigalus  glycipb^llos  and 
aaleglf6rmis,  are  all  used  as 
nerbage  plants  in  the  agricul. 
ture  of  France. 

5641.  The  oriental  bunias 
iBtm\M  orientilis  L.JIg.  78& 


unlike  the  wild  chiocory. 


a)  is  a  perennial  plant,  with 
leaves,  Vranches,  and  its  ge. 
noral  habit  of  herbage,  not 
It  is  a  native  of  the  Levant,  and 


has  been  cultivated  bv  way  of  experiment  in  the  grass 
garden  at  Woburn.  It  is  less  productive  than  chiccorv, 
bem  mowing  well,  and  aflbrds  the  same  nutriment,  m 
proportion  to  its  bulk,  as  red  clover.    {AgricuUmral  Chem. 

5618.  The  yarrow  {MiU^cuOle,  Fr. ;  AchiUka  tfillefblium  L.fig.  78a  b),  the  common  and  alpHte  ladia* 
mantle  {AlehemfUla  vulgkris  and  alplna  L.).  and  others,  have  been  tried  among  perennial  grasses,  sown 
in  parks,  with  a  view  to  eive  flavour  to  milk,  butter,  mutton,  and  venison.  Sinclair  considers  yarrow  aa 
an  essential  ingredient  of  the  most  fkttening  and  healthy  pastures.  In  all  the  pastures  most  celebrated 
for  fattening  or  dairy  produce,  which  he  examined  in  Devonshire,  Lincolnshire,  and  in  the  vale  of 
Aylesbury,  yarrow  was  present  more  or  less  in  every  part  of  the  surfiice.  {Hart-  Gram,  fVob.  £d 
edit.  p.  411) 


Chap.  VI. 
CttUivcOed  Grasses* 


5643.  The  forage  or  hay  and  pasture  grasses,  of  which  we  are  now  about  to  treat,  are 
found  clothing  the  surface  of  the  earth  in  every  zone,  attaining  generally  a  greater 
height,  with  leas  closeness  at  the  root  in  the  warm  climates ;  and  producing  a  low,  close, 
thick,  dark  green  nutritive  herbage,  in  the  cooler  latitudes.  The  best  grass  pastures, 
those  which  are  most  productive  and  nutritive,  are  such  as  are  found  in  countries  that 
have  least  cold  in  winter,  and  no  excess  of  heat  in  summer.  Ireland,  Britain,  and  part  of 
Holland  and  Denmark,  may  equal  or  surpass  any  countries  of  the  world  in  this  respect ; 
but  in  every  sone  where  there  are  high  mountains,  there  are  certain  positions  between 
the  base  and  summit,  where,  from  the  equability  of  the  temperature,  turf  may  be  found 
equal  to  that  in  marine  islands.     It  is  a  singular  circumstance  with  regard  to  grasses, 
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that  in  the  greater  part  of  North  America,  the  sorts  that  grow  naturally  on  the  plains 
are  almost  all  anuuiJs,  and  consequently  with  the  first  frost  they  die,  and  the  ground 
remains  naked  till  a  fresh  crop  rises  from  the  self-sown  seeds  neit  spring.  Nearly  the 
same  thing  may  be  said  of  Poland  and  Russia,  with  the  exception  of  the  banks  of  rivers 
and  the  mountains. 

56M.  T%e  uniwnai  presence  qflMe  forage  gnuBeit  and  the  rapidity  with  which  «U  toils  become  corerM 
with  them  when  left  uncultivated,  «re  the  obvioua  reasons  why  their  systematic  selection  and  culture  are 
Init  of  recent  date.  Though  the  Romans  cultivated  clovers,  and  were  careAil  of  their  meadows,  It  does  not 


appear  that  the  seeds  of  the  proper  grasses  were  collected  and  sown  by  them.  Notte  of  the  agricultural 
writers,  from  Peter  of  Bologna  to  Parkinson  in  1640,  say  a  word  aboiU  sowing  grasses,  though  they  all 
mention  clover  and  lucem.    This  branch  of  culture  appears  to  have  originated  in  Ensland  about  the 


middle  of  the  seventeenth  century,  and  the  grass  made  choice  of  was  the  ryssgrasa.  The  first  mention 
made  of  it  ftir  cultivation  is  in  Dr.  Plot's  OjffordBkire,  printed  in  1677.  '*  They  have  lately  sown,"  says  he, 
**  ray-^ass,  or  the  QAvam  /oliftceum,  by  which  they  improve  any  cold,  soUf,  day-weeping  ground,  for 
which  it  is  bes^  but  good  also  for  drier  upland  grounds,  especially  light  stony  or  sandy  land,  which  is  unfit 
for  saintfoin.  It  was  first  sown  in  the  Chiltem  parts  or  Oxfordshire,  and  since  brought  nearer  Oxford  by 
one  Eustace,  an  ingenioua  husbandman  of  Islip,  who,  though  at  first  laughed  at,  has  since  been  followed 
even  by  those  very  persona  that  soomcd  his  experiment*  The  first  grass  tried  aOer  rye-grass  appeara 
to  have  been  the  Phl^m  prat^nse,  by  Rooque  of  Walham  Green,  about  1760.  Soon  afterwards  the  seed 
of  cock  *s.foot  grass  was  introduced  from  Virginia,  under  the  name  of  orchard-grass,^  the  Society  of 
Art&  {Asm.  JReg.  1765.  HI.) ;  fox-tail  was  tried  at  a  later  period,  on  the  suggestions  of  ^Uingfleet  and 
CurtisL 

5645L  StaUngfieet,  about  1759,  drew  the  attention  of  the  reading  agriculturist  to  the  selection  of  difffeient 
species  of  grasses :  as  did  Dr.  Anderson  about  the  same  time,  and  Swayne  {Grdnuna  Pdscua)  and  Curtis 
(OAstTvoriofw  on  iBritith  Grasses)  soon  afterwards.  The  origin  of  this  attention  to  grasses  and  native 
I^nts  may  be  traced  to  the  practice  of  forming  local  floras  by  botanists,  and  especially  to  the  Flora  Suidea 
of  Linna>us:  and  the  Briiuh  Floras  of  Hudson,  Withering,  Lightfoot,  Smith,  ftc.  in  which  the  medical 
and  economical  properties  of  the  plants  were  mentioned ;  and,  in  imitation  or  Linmeus,  particular  notice 
taken  of  the  animals  which  fed  upon  them. 

564(i.  John  Duke  qf  Bedford  made  the  latest  and  most  laborious  eflbrts  towards  attaining  a  knowledge 
of  the  comparative  value  of  all  the  British  and  some  foreign  grasses  worth  cultivating.  The  result  is  given 
in  an  appendix  to  Sir  H.  Davy's  Agricultuiral  Chemistry,  and  more  at  large  in  Sinclair's  Hdrtas  GramnettM 
Wabwm^nsiSy  8va  Sd  edit  1895.  a  work  which  may  truly  be  said  to  form  an  epoch  in  this  department  of 
agriculture,  and  which  will  probably  long  continue  to  be  tibe  ground.work  of  ail  tibai  shall  continue  to  be 
done  in  this  branch  of  the  subject 

5647.  With  respect  to  the  general  culture  of  grasset,  though  no  department  of  agricul- 
ture is  more  simple  in  the  execution,  yet,  from  their  nature,  considerable  judgment  is 
required  in  the  design.  Though  grasses  abound  in  every  soil  and  situation,  yet,  all  the 
species  do  not  abound  in  every  soil  and  situation  indifferently.  On  the  contrary,  no 
class  of  perfect  plants  is  so  absolute  and  unalterable  in  its  choice  in  this  respect.  The 
creeping-rooted  and  stoloniferous  grasses  will  grow  readily  on  most  soils;  but  the 
fibrous-rooted  species,  and  especially  the  more  delicate  upland  grasses,  require  particular 
attention  as  to  the  soil  in  which  they  are  sovrn ;  for  in  many  soils  they  will  either  not 
come  up  at  all,  or  die  away  in  a  few  years,  and  give  way  to  the  grasses  which  would 
natiurally  spring  up  in  such  a  soil  when  left  to  a  state  of  nature.  Hence,  in  sowing 
down  lands  for  permanent  pasture,  it  is  a  good  method  to  make  choice  of  those  grasses 
which  thrive  b^t  in  adjoining  and  similarly-circumstanced  pastures  for  a  pert  of  the 
seed ;  and  to  mix  with  these  what  are  considered  the  very  best  kinds. 
5648.  ne  most  important  feature  in  the  culture  of  pasture  grasses  is  mixture  of  sorts.    The  husband. 


man,  observes  one  of  the  most  scientific  agriculturists  in  Scotland,  who  clothes  his  fields  only  with  rye. 
grass  and  clover,  employs  a  limited  machinery,  the  former  tieing  unproductive  in  summer,  the  latter 
moderately  so  in  spring ;  but  when  he,  for  this  purpose,  uses  a  variety  of  plants  diffbring  in  their  habits 
of  growth,  and  periods  of  luxuriance,  a  numerous  and  powerftd  machinery  is  kept  successively  in  ftiH 
operation.    {Qttar.  Jour.  Ag.  vol.  IL  p.  ^7.) 

5649.  f%e  (ffect  of  a  mixture  of  grasses  may  be  accounted  for  from  some  species  putting  forth  their 
foliage,  and  reaching  a  maximum  of  produce  at  difiF^ent  periods  from  other  kinds.  From  some  being 
gregarious  or  social,  and  others  solitary  and  never  producing  a  close  turf  j  by  sowing  seeds  of  sevcru 
npcdes  together,  which  are  dissimilar  in  their  habits  of  growtn,  and  arrive  at  a  maximum  of  produce  at 
diSbrent  periods  of  summer  and  autumn,  there  is  secured  throughout  the  season  a  sooceskion  of  fresh 
faertMge,  rendered,  by  the  erect  and  creeping  foliage  of  the  diilbrent  species,  so  dense  and  abundant 
as  greatly  to  surpass  in  quantity  that  obtained  from  the  cultivation  of  two  or  three  kinds  only. 
(A"dLp.lM&) 

5650.  New  and  excellent  varieties  of  many  of  the  grasses,  especially  those  used  or  fit 
to  be  used  in  the  convertible  husbandry,  might  no  doubt  be  obtained  by  selection  and 
cross-breeding,  and  it  is  much  to  be  wished  that  this  were  attempted  by  cultivators. 

5651.  The  grasses  to  be  here  treated  of  may  be  classed  as  tall  sorts,  or  those  best  fitted 
for  hay ;  and  dwarf  grasses,  or  those  fit  only  for  pasturage :  those  experimented  on  at 
Wobum  will  next  be  noticed. 

SxcT.  I.     Tall-growing  or  Hay  Grasses* 

5652.  The  hay  grasses  for  the  purposes  of  agriculture  may  be  advantageously  divided 
into  those  of  temporary,  and  those  of  permanent  duration. 

SoBSKCT.  1.    Tall  or  Hay  Grasses  of  temporary  Duration. 

5653.  The  most  valuable  qf  this  division  are  the  biennial,  or,  as  it  is  commonly  but 
erroneously  called,  the  annual,  perennial,  and  subperennial  rye-grass  {Jig,  789.  a)>  the 
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cockVfoot  gra8s(fr),  and  woolly  soft  gFU5(r). 

Where  a  crop  of  bay  h  desired  within  the 

^  year,  it  is  necessary  to  resort  to  such  grasses 

;  as  are  annuals  in  the  strict  sense  of  the  word ; 

and  none  can  be  better  for  this  purpose  than 

the  common  oat  (^vdna  sadva),  cut  and 

made  into  hay  when  it  comes  into  flower. 

Next  in  order  may  be  mentioned  the  other 

f  cereal  grasses  and  the  annual  rarieties  of 

Bromua :  the  latter,  however,  are  very  coarw 

grasses,  though  prolific  in  culm. 

5654.  The  Inenmal  rye-gra*$  (Z^lium 
per<^ne  var.  bi^nne  X.)  is  well  known,  as 
being  universally  sown,  either  with  or  witb- 
'  out  clover,  among  com  crops,  with  a  view 
'  to  one  crop  of  hay  in  the  succeeding  season. 
It  attains  a  greater  height,  and  produces  a  longer  broader  spike  of  flowers,  than  the 
perennial  rye-grass,  and  the  produce  in  hay  is  considered  greater  than  that  of  any  other 
annual  grass,  equally  palatable  to  cattle.  It  prefers  a  rich  loamy  soil,  but  will  grow  on 
any  surface  whatever,  not  rock  or  undecayed  bog. 

5S55*  The  perennial  rye-grass  (I,dlium  per^nne  X.  Ivraie  vivace,  FV.;  Daurende 
Lolche,  Ger. ;  and  LogUo  vivace,  Ital.)  differs  from  the  other  in  being  of  somewhat 
smaller  growth,  and  in  abiding  for  several  years,  according  to  the  variety  and  the  soil 
and  culture. 

6656.  Manjf  contSder  thU  grass  coarse^  benty,  and  very  exhsusting  to  the  soil ;  but,  after  aU  the  expert, 
menti  that  have  been  made  on  the  other  grsMet,  none  have  been  foundtoequal  it  for  a  coune  of  mowing 


and  parturing  for  two,  three,  or  leren  yean.    It  is  sown  in  Italy,  and  etfttcMHj  in  Lorobardy,  and  also  in 

-~ '^  '         ••    •       r,forthe  '-'*■' ' ^—^f^-r^ — ..— 

_r  species^ «.       . 

end  returned  ttTrye-grasa.   When  intended  as  a  pasture^graas,  if  ^odked  hard,  andVhen  for  hay,  if  mown 


;  and,  as  Von  Tbaer  baa 
'  ther  have  in  the 


ingfortwo,       _., 

France  and  Germany,  along  with  clover,  for  the  same  purposes  as  in  this  oouni 
remarked,  though  some  have  tried  other  species,  both  In  these  countries  and  in 
end  returned  to  rye-grasa.   When  intended  as  a  pasture^graas,  if  stocked  hard,  4 

early,  the  ol^ccUons  to  it  are  removed.  {.Code  of  Agriadture.)  O.  Sinclair  says  the  circumsUnce  of  its 
producing  abundance  of  seed,  which  is  easily  oolfected,  and  vegetates  fkeely  on  any  soil,  its  early  perfection 
and  abundant  herbage  the  first  year,  which  is  much  relished  by  caUie,  are  the  merits  which  have  upheld 
St  to  the  present  day.  and  will  probably  for  some  time  to  come  continue  it  a  ftvourite  grass  among  farmem 
But  the  httermath  u  inconsiderable,  the  plant  impoverishes  the  soil  in  a  high  degree  if  not  cut  befi>re  the 
aeed  ripens^  When  this  is  neglected,  the  field  after  midsummer  exhibiU  only  a  brown  surtkce  of  withered 
straws.  Let  the  produce  and  nutritive  powors  of  rye^grass  be  compared  with  those  of  the  cock's-fbot 
jnrass,  and  it  will  be  found  inftrior  nearly  in  the  proportion  of  5  to  18 ;  to  meadow  fox-tail  of  5  to  IS ;  and 
to  meadow  fescue  of  5  to  17.  {Hort.  Oram.  Wdb.  9d  edit  S15.  and  see  \  56GSL)  In  a  subsequent  page  he 
observes,  **  The  new  varieties,  however,  of  this  species  of  grass,  which  have  been  discovered  of  late  years, 
remove  in  a  considerable  degree  the  s«»ious  objections  which  applied  to  the  common  rye.grass.**  (i».  41S.) 
The  varieties  alluded  to  are  all  perennial,  and  as  under : 


fSiiZtK^S 


InnoviridMd 
w.nmiid  In  rl 


mufmA  or  hnmi  tfUcai  lyt-grmai^iicnA 
tar  iprMka^  dtMbj  ^bn&i  pwlB,  m 
*  ^Mfft  Dniad  tgOett  wrowtlwl  witfi  101111 


cnltiTalor  of  th« 

60  vnMiw  tl  JLMtam 


,__-_- ^ , vi^jpOnUU  at  ifae  too. 

rUUirt  JJft K IIIMf  ftNUMl  In  lUtk  HMMOW  Iwiflti  wkl  int.- 

mifatA^t%eKjt%ealUnM!^  tb*  uitUmb  oT  Btogbrdahiw 

*~  thoftOT  tiMn  in  UM  cofnpmuu. 

wtth  long  iMVMy  and  Um  root 

^j^._.z^»___.jj:i'..^._  ., 

valo^*  wl«^  ofUic  ry-fom. 
frytmoHK't  rift-groM,  Introdooid  by  O.  Whitwoctb,  bq., 

AU  the  abov&  except  the  first  two,  are  exoeUent  varieties, 
thebest        ^      ^'^ 


Ctutrth  btHHttf  or  Cliuich  bont^iSH*  an  BowMnt  wtla^  oC 
ijc  gnm,  caltlTatsd  in  ■ome  partt  oTB^fcihliw. 

FSoey's  and  Russell's  are  considered 


6657.  7^  vroportiomd  value  which  the  grass  at  the  time  of  flowering  bears  to  the  grass  at  tli 
leed  is  rip&  is  as  10  to  11.  The  proportional  value  which  the  grass  of  the  Uttermath  bears  to  t 
he  time  of  flowering,  is  as  4  to  10 ;  and  to  grass  at  the  time  the  seed  is  ripe,  as  4  to  11. 


the  time  the 

^ ^    __    _.,  _..w  .».  r-^-r.v-,^-.      -T.--r-^ - i^ - ^    th^  gVHiS    St 

the  time  0? flowering,  is  as  4  to  io ;  and^to  grass  at  ^e  time  the  seed  is  ripe,  as  4  to  11. 

66S&  The  seed  of  perennial  rye-grass  is  not  to  be  distinguished  flrom  that  of  the  annual  variety.  It  may 
be  collected  by  hand,  in  most  parts  of  Britain,  flrom  old  pastures,  and  a  considerable  quantity  is  annually 
■0  procured  in  Kent  and  Sussex.  It  is  also  grown  purpoaely  fbr  seed  in  England  and  &Mtland.  Formerly 
St  was  the  practice  for  fsrmers  to  collect  the  seed  which  dropped  fhmi  the  nay  used  by  their  horses:  but 
rye.grass,  nown  for  hay,  is  now  cut,  by  all  Ju^cious  fkrmers,  when  it  is  Just  coming  into  flower ;  ahd  there, 
fore  to  collect  the  glumes  or  empty  husks  can  be  of  no  use  as  seed.  It  has  also  been  a  common  practice^ 
In  regard  to  rye-grass,  to  let  the  mixed  crop  of  that  and  clover  stand  till  the  seeds  of  the  former  have 
attained  a  considerable  degree  of  ripeness,  when  it  is  cut  down  and  made  into  hay.  In  the  usual  manner; 
and  the  seeds  of  the  rye-grass  are  separated  by  the  use  of  the  fliUl,  commonly  before  the  hay  is  put  ioto 
the  field.rick&  Sometimes,  when  but  a  small  quantity  is  wanted,  the  bay  is  merely  shaken  well  upon  a 
cloth,  when  it  is  building  in  the  stack.yaid;  or  afterwards  in  the  stable.loft,  before  it  is  put  into  the 
horse's  racks.  But  in  all  of  these  methods,  in  order  to  obtain  good  seed,  the  clover  must  remain  uncat 
beyond  the  proper  season ;  and  It  is  thus  materially  injured  in  quality,  while  the  value  of  the  rye-grass 
seed,  in  suui  a  crop,  Is  merely  a  secondary  consideration. 

565a  Wkem  seed  is  the  prhteipal  oMeet  of  the  culture  of  rye-grass.  It  ought  not  to  be  mixed  with  clover  at 
all,  though  it  may  be  sown  along  with  any  of  the  kinds  of  com,  and  treated  the  year  after  in  every  reqiect 
as  a  crop  of  com :  bound  up  In  sheaves,  built  in  ftacka,  threshed  with  the  flail,  and  dressed  by  the  whi. 
aowing.machine  in  the  same  manner. 

56ea  Tkedifftculty  t^  distinguishing  between  the  anmud  end  perennial  oarktks  qfrfe-grau  has  led  to 
the  practice,  in  some  places,  or  cutting  or  pasturing  the  first  year's  crop,  and  taking  a  crop  for  seed  the 
•econd  year.  If  the  growth  of  the  rye-grass  plants  be  dose  and  vigorous  the  second  year,  tnere  is  reason 
to  be  satisfied  that  the  seed  Is  of  theperennial  variety ;  and  though  red  clover  was  sown  with  the  rye>fras8, 
a  great  part  of  it  disappears  by  that  time,  and  forms  but  a  small  portion  of  the  seoond  yesr's  cutting.  (A^. 
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5661.  The  eock^$^foot gnus  (DietjUa  glomen^ta  X.,^-788.  &)  is  an  imperfect  perennial^ 
and  growv  naturally  on  dry  sandy  soils.  This  grass  may  be  known  by  its  coarse  i^pear- 
ance,  both  of  the  leaf  and  spike,  and  also  by  its  whitish  green  hue. 

5eS8L  One  writer  9aif$,  h«  hss  coltivatcd  it  largely,  sod  to  hii  aatMkctlon,  on  wetkMBu  od  a  day  mail 
bottom,  upon  which  the  finer  grsMet  are  apt  to  «▼«  way  in  a  ftw  yean  to  the  indigenous  produocL  If 
•oftred  to  rise  higli,  it  is  Tsry  ooane;  but,  fed  dbse,  is  a  very  valuable  sheep  pasture.  He  has  sown  two 
busheb  an  acre,  and  lOlbSL  eonunon  red  clover ;  and  when  the  clover  wears  out,  the  cnss  fills  the  lands 
and  abidM  well  m  it  It  grows  well  in  winter.  It  has  been  found  highly  useAiI  as  an  early  sheep  ibed.  It  is 
early,  hardy,  and  productive,  but  is  a  coarser  plant  than  rye.gTass,  and  requires  even  greater  attention  in 
regard  to  being  cut  soon,  or  fed  close.  It  docs  best  bv  itself,  and  the  time  of  its  ripening  being  difltoent 
flrom  that  of  dover,  it  does  not  suit  well  to  be  mixed  with  that  plant  The  pastur^e  it  aflbcds  is  luxuriant^ 
and  particubaly  agreeable  to  shecpi  It  is  cultivated  to  a  great  extent,  sod  with  astonishing  suooess,  at 
Hotkham.  The  miantity  of  sheep  kept  upon  it,  summer  and  winter,  Is  quite  surprising ;  and  the  land  bok. 
comes  renovated  by  lying  two  or  tiiree  years  under  this  grass,  and  enriched  by  the  manure  derived  ftom 
thesheepL  A  field,  in  the  park  at  Woburn,waslaiddownin  two  eoual  parts,  one  part  with  rye>graasand 
white  clover,  and  the  other  part  with  oock'S-fbot  and  red  clover :  urom  the  spring  tiU  midsummer,  the 
sheep  kept  almost  constantly  on  the  rye.grass ;  but  after  that  time  they  left  it,  and  adhered  with  equal 
oonstancy  to  the  oock*s.foot  during  the  remainder  of  the  seesoa  In  Tlbc  Code  <tf  JgrkmUure  (p.  497. 
3d  edit)  It  is  stated,  that  Sindair  of  Woburn  considers  **  no  grass  so  weU  suited  for  all  purposes  as 
cock's-foot;  '*  and  in  the  second  edition  of  the  Hortm  GrandmeuM  Wobumintit,  It  is  observed,  that  if  one 
spedes  only  is  thought  preferable  to  another  in  the  alternate  husbandry,  that  spedes  Is  the  JMctylis  ^o. 
mer&ta,  firom  its  more  numerous  merits^  3ut  a  certain  supply  of  the  most  nutritious  hertMge  throughout 
the  season  will  be  in  vain  looked  for  flrom  any  one  species  of  grass,  and  can  only  be  found  where  nature 
has  provided  it  in  a  combination  of  many.    None  appear  better  fitted  for  mixing  with  IMctylis  than 

FetHuca  duriiscuU  and  prat^nsis,  Pba  triviUls,  Afilcus  «vr" ~'" "-  -    ""■ ' 

and  white  clover.    '*  A  combination  thiu  formed,  of  three 


ovenkceus,  Phitem  pretense,  I^lium  pertnne, 
e  parts  oock*s.foot,  and  one  part  of  these  spedes 
itive  pasture  in  alternation  with  grain  crops,  on 


lust  mentioned,  win  secure  the  most  productive  and  nutritive  pasture  in  alternation  with  grain  crops, 

soils  ot  the  best  quality ;  and  even  on  soils  of  an  Inferior  nature^  under  the  dreumstances  of  unfavourable 
seasons,  will  allbrd  nutritive  hertMge^  when  otherwise  the  bind  would  have  been  compantivdy  devoid  df 
it,  if  one  necics  of  grass  only  had  been  employed.**    ( Hort  Oram.  Wob.  9d  edit  414) 
5663,  Tike  proportional  vahte  which  the  grass  at  the  time  of  flowering  bears  to  the  grass  at  the  time  the 
^"*   ----.IsasSt ' ^ "  -"    • '"^ 


seed  is  ripe,  is  as  5  to  7  nearly.  The  propornonal  value  which  the  grass  of  the  lattennath  bears  to  the  grass 
at  the  time  of  flowering.  Is  as  6  to  10 :  and  to  the  grass  at  the  time  the  seed  Is  ripe,  as  6  to  14.  SIxty.foar 
drachms  of  the  straws  at  the  time  of  flowering  aflbrd  of  nutritive  matter  1  -S  dr.  The  leaves  or  lattermath. 


at  the  time  of  flowering.  Is  as  6  to  10 :  and  to  the  grass  at  the  time  the  seed  Is  ripe,  as  6  to  14.    Sixty. 

drachms  of  the  straws  at  the  time  of  flowering  aflbrd  of  nutritive  matter  1  -S  dr.  The  leaves  or  lattem. , 

and  the  straws  simply,  are  therefore  of  equal  proportional  value ;  a  circumstance  which  wiU  pdnt  out  thia 
grass  to  be  more  valuaUe  for  permanent  pasture  than  for  hay.  The  above  details  prove,  that  a  loss  of 
nearly  one  third  of  the  value  of  the  crop  is  sustained,  if  left  to  tne  period  when  the  seed  Is  ripe,  though  the 
proportional  value  of  the  grass  at  that  thne  is  greater,  /. «.  as  7  to  5L  The  produce  does  not  increase  If  the 
grass  is  left  growing  after  the  period  of  flowering,  but  uniformly  decreases ;  and  the  loss  ef  lattermath  (flrom 
the  npid  growth  of  the  foliage  after  the  grass  is  cropped)  is  very  considerable  These  dreumstances  point 
out  the  necessity  of  keeping  this  gnus  doady  cropped,  either  with  the  scythe  or  cattk^  to  reap  thefliU 
benefit  of  Its  meritu 

5664.  The  voooUy  $oft  gnus  (J5'6Icus  lanatus  L^^Jig,  580.  c)  is  an  imperfect  perennia]» 
and  rather  late  flowering  grass,  of  a  short  unsubstantial  appearance,  and  found  chiefly  in 
poor  dry  soils.  It  is,  however,  a  very  common  grass,  and  grows  on  all  sdls^  firom  the 
richest  to  the  poorest.  It  affords  abundance  of  seed,  which  is  light,  and  easily  dispersed 
by  the  wind. 

5665.  //  wot  cultivated  at  Wobum  on  a  strung  ctayeu  loanh  and  the  proportional  Talu* 
which  the  grass  at  the  time  the  seed  is  ripe^  beuv  to  tne  grass  at  the  time  of  flowering, 
is  as  11  to  13.  Toung  of  Essex  observes  of  this  grass,  that  it  floiuishes  well  on  any 
moist  soil,  and  should  be  sown  chiefly  with  a  view  to  sheep,  for  it  is  not  so  good  for 
other  stock :  many  acres  of  it  have  been  cultivated  on  his  £um  for  sheep,  and  it  has 
answered  well  when  kept  close  fed.  Marshal,  in  his  Midland  Counties,  mentions  it  as 
a  good  grass  for  cows  and  other  cattle,  but  bad  for  horses.  In  his  Rural  JEconomy  of 
Yorkshire,  he,  however,  condemns  it  altogether. 

5666.  According  to  Sinclair,  of  Woburn,  **  it  spears  to  be  generally  disliked  by  all 
sorts  of  cattle.  The  produce  is  not  so  great  as  a  view  of  it  in  the  fields  would  indicate ; 
but  being  left  almost  entirely  untouched  by  cattle,  it  appears  the  most  productive  part  of 
the  herbage.  The  hay  which  is  made  of  it,  from  the  number  of  downy  hairs  which 
cover  the  surface  of  the  leaves,  is  soft  and  spongy,  and  disliked  by  cattle  in  general." 
The  Wobum  experiments  lead  to  the  conclusion  diat  the  H6\cub  m61lis  is  a  better  hay 
plant  than  the  species  here  noticed ;  but  as  that  is  a  more  durable  perennial  it  is  less 
fitted  for  the  temporary  purposes  of  Uiis  section. 

5667.  The  culture  of  these  gnuses  may  be  considered  the  same  as  that  of  rye-grass, 
which  was  discussed  when  treating  of  clover  and  rye-grass.  (5540.)  The  seeds  of  all  of 
them  are  sold  by  the  principal  seedsmen,  or  may  be  gathered  on  grass-fields,  or  hedgie 
wastes,  by  women  or  children  at  an  easy  rate. 

ScJBsxcT.  2.     Tailor  Hasf  Grasses  ofpemument  Duration, 

5668.  No  permanent  grass  has  been  found  equal  to  the  rye-grasa  for  the  purposes  of 
convertible  husbandry,  but  others  have  been  selected  which  are  considered  superior  for 
hay  mesdows.  Tlie  principal  of  these  are  the  fescue*  foz-tail,  and  meadow-grasa.  Agri- 
culturists, indeed,  are  not  all  agreed  on  the  comparative  merits  of  these  grasses  with  rye- 
grass ;  but  there  are  none  who  do  not  consider  it  advisable  to  introduce  a  portion  of  each, 
or  most  of  these  species  along  with  rye-grass,  in  laying  down  lands  to  permanent  pasture. 
The  nutritive  producto  of  these  grasses,  of  perennial  rye-grass,  and  of  that  singular  grasa 
fiorin,  are  thus  given  by  Sir  H.  Davy :  -— 
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f^r»tema:le  Nadicw 

Englhli  Name. 

In  100  ParU. 

Whole 

quaiitltjof 
Soluble  or 
nutriUve 

Muaiuc 
orttorcli. 

Smx-Iw. 

rinemat. 
teror 
itHjar. 

niatcnor 
albiuoen. 

Extract  or 
matter 
Kndcrcd 

in«>latile 
durinf  evii> 

Fntfi£a  foli&cca  (Jlg.lifO.  c) 
/f61rusodorktus 
Anthoxinthum  v^rnum 
/flopectiriu  pnit^iMU  Id) 
PioL  f^ilU  fe) 
trlviWls  If) 
CTOMikrus  criftt&tui 
/.olium  pcr^nne 

Spiked  fescue  gracs 
Sweet-fcented  soft  gnm 
Sweet-acented  Temal  gnu 
MeMlow  fox.UU  gran 
Fertile  meadow  gnus 
Rough  ith  meadow  grass 
Crested  dog*s.Uil  gran 
Perennial  rye.grass 
llorin 
Fiorin  cut  in  winter 

82 

SO 

33 

78- 

39 

35 

39 

54 

76 

15 
72 
43 
£4 
65 
29 
28 
26 
46 
G* 

2 

4 
4 
3 
6 
5 
3 
4 
5 
8 

T 

1 

2 
6 
3 
6 
7 
6 
4 
5 
8 
S 

5669.  Of  the  fescue  grass  there  are  three  species  in  the  highest  estimation  as  meadow 
hay  grasses,  viz.  the  meadow,  tall,  and  spiked  fescue.  (Jig,  790.  a,  6,  c.) 

6670i  The  F.  praiAuis  (a),  or  the  meadow  or  fertile  fescue  grass,  is  found  in  most  rich  meadows  and 
MUturet  in  England,  and  is  highly  gratefUl  to  every  description  of  stock.  It  is  more  in  demand  for  laying 
down  meadows  than  any  other  tpedn  except  the  ryegrass.  By  the  Wobum  experiments,  the  value  of 
this  ffrass  at  the  time  the  seed  is  ripe,  is  to  that  of  tne  grass  at  the  time  of  flowering,  as  6  to  18.  The  lota 
which  is  sustained  by  leaving  the  crop  of  this  grass  till  the  seed  be  ripe  is  very  great  That  it  loses  more 
of  its  weight  in  drying  at  this  stage  of  growth,  than  at  the  time  of  flowering,  perfectly  agrees  with  the 
deficiency  of  nutritive  matter  in  the  seed  crop,  in  proportion  to  that  in  the  flowering  crop:  the  straws 
being  succulent  in  the  former,  they  constitute  the  greatest  part  of  the  weight;  Imt  in  the  Latter  thev  are 
comparatively  withered  and  dry,  consequently  the  leaves  constitute  the  greatest  part  of  the  weight  It 
may  be  observed  here,  that  there  is  a  great  difl^rence  between  straws  or  leaves  that  have  been  dried  after 
they  were  cut  in  a  succulent  state,  and  those  which  are  dried  by  nature  while  growing.  The  former  re- 
tain all  their  nutritive  powers ;  but  the  latter,  if  completely  dry.  very  little,  if  any. 

5671.  T*etaUor  infertile  feteue  grass  {FesHtca  el4tior  E.  B.  b)  is  closely  allied  to  the  Pettitea  prattosis, 
fh>m  which  it  difl^  in  little,  except  that  it  is  larger  in  every  respect  Tne  produce  is  nearly  three  times 
that  of  the  F.  prat^nsis,  and  the  nutritive  powers  of  the  grass  are  superior,  in  direct  proportion,  as  6  to  & 
The  proportional  value  which  the  grass  at  the  time  the  seed  is  ripe,  bears  to  the  grass  at  the  time  of  flower, 
ing,  is  as  12  to  20.  The  proportional  value  which  the  grass  of  the  lattermath  bears  to  that  of  the  crop,  is  as 
16  to  20 ;  and  to  the  grass  at  the  time  the  seed  is  ripe,  as  12  to  16  inverse.  Curtis  observes,  that  as  the  seeds 
of  this  plant,  when  cultivated,  are  not  fertile,  it  can  only  be  introduced  bv  parting  its  roots  and  phinting 
them  out ;  in  this  there  would,  says  he,  be  no  great  difficulty,  provided  it  were  likely  to  answer  the  ex. 
pcnae.  which  he  is  strongly  of  opinion  it  would  in  certidn  cases ;  indeed  he  has  often  thought  that  meadows 
would  be  best  formed  by  planting  out  the  roots  of  grasses,  and  other  plants,  in  a  regular  manner ;  and  that, 
however  singular  such  a  practice  may  appear  at  present,  it  will  probably  be  ad(^>ted  at  some  fUture  period : 
this  great  advantage  would,  be  says,  attend  it,  noxious  weeds  might  be  more  easily  kept  down,  until  the 
grasses  and  other  ^nts  had  cstablidied  themselves  In  the  soil 

5672.  The  spiked  fesaie  grass,  or  darnel  fescue  grass  iFe$litca  toli&cea  L.  c),  resembles  the  ryegrass  in 
«,  and  the  tall  fescue  grass  in  the  infertility  of  its  seeds.    It  is  considered  superior  to  rye.grass 


her  for  hay  or  permanent  pasture,  and  improves  in  proportion  to  its  age,  which  is  the  reverse  of  what 
takes  idace  with  the  rye-grasa. 

5673.  The  meadow  JoX'tail  grass  (.^opeciirus  prat^nsis,  d)  is  found  in  most  mea- 
dows ;  and  when  the  soil  is  neither  very  moist  nor  very  dry,  but  in  good  heart,  it  is 
Very  prbducdve.  It  also  does  well  on  water  meadows.  Sheep  and  hones  seem  to  have 
a  greater  relish  than  oxen  for  this  grass. 


5fl74.  In  the  Wobum  experiments,  it  was  tried  both  on  a  sandy  loam  and  a  clayey  loam,  and  the  result 
gave  nearly  three  fourths  of  produce  greater  flrom  a  clayey  loam  than  flrom  a  sandy  soil,  and  the  grass 
from  the  latter  is  comparatively  of  less  value,  in  proportion  as  i^  to  6.  The  straws  pr6duced  by  the 
sandy  s<^  are  deflcient  in  number,  and  in  every  respect  less  than  those  (torn  the  clayey  loam ;  which 
win  account  for  the  unequal  quantities  of  the  nutritive  matter  allbrded  by  them ;  but  the  proportional 
.  value  in  which  the  grass  of  the  Uttermath  exceeds  that  of  the  crop  at  the  time  of  flowering,  is  as  4  to  3 :  a 
difftrence  which  appears  extraordinary,  when  the  quantity  of  flower  .stalks  which  are  in  the  grass  at  the 
time  of  flowering  is  considered.  In  the  Anthox£nthum  odoriitum  the  proportional  diflbrcncc  bet>»'cen  the 
grass  of  these  crops  is  etiU  greater,  ncariy  as  4  to  9 ;  in  the  PiM  prat^nsis  they  are  equal ;  but  in  all  the 
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latter  flowerinfgnMicf  experimented  upon,  the  flowering  stniwi  of  which  reieDdilethoieorthe  >fknechnu 
prmt^niit,  or  Anthoxinthum  odoriLtum,  the  greater  proportional  ralue  is  always,  on  the  contrary,  found  in 
the  grau  of  the  flowering  crop.  Whatever  the  caiue  may  be,  it  is  evident  that  the  km  tiutained  by 
talcing  the  crop*  of  these  grasses  at  the  time  of  flowering  is  considerable.  The  proportional  value  which 
the  grass  at  the  time  of  flowering  bean  to  that  at  the  time  the  seed  is  ripe,  is  as  6  to  9.  llie  proportional 
vaiue  which  the  whole  of  the  lattennath  crop  bears  to  that  at  the  time  the  seed  is  ripe.  Is  as  5  to  9 ;  and 
to  that  at  the  time  of  flowering,  proportionably  as  IS  to  9i.  Next  to  the  fescue,  this  grass  is  in  the 
greatest  reputation  for  laying  down  mowing  grounds  j  but  it  is  unfortunately  sul^ect  to  the  rust  in  some 
situations. 

5675.  Of  the  meadow  grat$  there  are  two  species  in  esteem  as  hay  plants,  the  smooth^talked,  and  roughisb. 
These  i^nts  compose  the  greater  part  of  the  cd^trated  Orchcstoa  meadows  near  SalidNiry,  and  also  ct 
the  meadows  near  Edinburgh. 

567&  The  great  or  tmooth  staUked  meadow  grass,  the  spear  grass  of  America  (P5a  prat^nsis,  «\  is  dis. 
tinguished  br  its  height,  smooth  stem,  and  crening  roots.  According  to  Sole  it  is  the  best  of  all  the 
grasses :  its  nrfiage  b^|ins  to  shoot  and  put  on  a  fine  verdure  earlv  in  the  spring,  but  not  so  soon  as  some 
other  grasses.  Every  animal  that  eats  grass  is  fond  of  it :  while  It  makes  the  best  hay,  and  affbrds  the 
richest  pasture.  It  abounds  in  the  best  meadows  about  Laycock  and  Chippenham,  and  has  the  valuable 
property  of  abiding  in  the  same  land,  while  most  other  grasses  are  continually  changing.  According  to 
some  it  delights  in  rather  a  dry  than  a  moist  soil  and  situation,  on  which  account  it  keeps  its  veraure 
better  than  most  others  in  dry  seasons :  but  it  thrives  most  luxuriantly  in  rich  meadows. 

5677.  ^  the  Wobum  experiments,  the  proimrtional  value  in  which  the  grass  of  the  lattennath  exceeds 
that  of  the  flowering  crop,  is  as  6  to  7.  The  grass  of  the  seed-crop,  and  that  of  the  lattennath,  arc  <tf 
equal  value.  This  grass  is,  therefore,  of  least  value  at  the  time  the  seed  is  ripe ;  a  loss  of  more  than  one 
fburth  of  the  value  of  the  whole  crop  is  susUhied  if  it  is  not  cut  till  that  period ;  the  straws  are  then  dry, 
and  the  root-leaves  in  a  uckly  decaying  state  :  those  of  the  lattcrmath,  on  the  contrary,  arc  luxuriant 
and  healthv.  This  species  sends  forth  flower.stalks  but  once  in  a  season,  and  those  being  the  most  valu. 
able  part  of  the  plant  for  the  purpose  of  hay,  it  win,  from  this  circumstance,  and  the  superior  value  of  the 
grass  of  the  lattcrmath,  compared  to  that  of  the  seed-crop.  appear  well  adapted  for  permanent  pasture. 
It  was  of  this  grass  that  the  American  priae  bonnet,  in  Imitation  of  Leghorn,  was  manufactured  by  Mist 
Woodhouse. 

567a  The  roughish  meadow  grass  (P6a  triviklis  £.,  /)  detighta  In  moist,  rich,  and  sheltered  situations, 
when  it  grows  two  feet  high,  and  is  verv  productive  By  the  Wobum  experiments  it  appears  that  the 
proportional  value  in  which  the  grass  of  the  seed  crop  exceeds  that  at  the  time  of  flowering,  is  as  8  to  II. 
The  proportional  value  by  which  the  grass  of  the  lattermath  exceeds  that  of  the  flowering  crop,  is  as  8  to 
18 ;  and  that  of  the  seed  crop,  as  11  to  12.  Here,  then,  is  a  satisfactory  proof  of  the  superior  value  of  the 
crop  at  the  time  the  seed  is  ripe,  and  of  the  conseauent  loss  sustained  by  taking  it  when  in  flower  ;  th« 
produce  of  each  crop  being  nearly  equal.  The  deficiency  of  hay  in  the  flowering  crop,  in  proportion  to 
that  of  the  seed  crop,  is  very  strikinir  Its  superior  produce,  the  highly  nutritive  powers  which  the  grass 
seems  to  possess,  and  the  season  in  which  it  arrives  at  perfection,  are  merits  which  distinguish  it  as  one  of 
the  most  valuable  of  those  grasses  which  afitct  moist  rich  soils  and  sheltered  situations :  but  on  dry 
exposed  situations,  it  is  altogether  inconsiderable ;  it  yearly  diminishes,  and  ultimately  dies  olT,  not  unfre. 
quently  In  the  space  of  four  or  five  years. 

5679.  The  above  are  nx  of  the  best  British  grauest  for  either  dry  or  watered  meadowi. 
The  seeds  of  the  meadow  fescue,  fox-tail,  and  smooth  and  rough  meadow  grasses  may 
be  had  from  the  seedsmen,  and  they  are  sown  in  various  proportions  with  the  clovers  and 
rye-grass.  The  seeds  of  the  two  sorts  of  meadow  grass  are  apt  to  stick  together,  and 
require  to  be  well  mixed  with  the  others  before  being  sown.  llie  tall  and  spiked  fescue 
grasses,  having  a  number  of  barren  flowers,  are  not  prolific  in  seeds,  and  they  are  therefore 
seldom  to  be  got  at  the  seed-shops;  though  they  may  occasionally  be  had  there 
gathered  from  plants  in  a  wild  state. 

5680.  As  hwf  grossest  adapted  for  particular  sails  and  skuationst  the  cat's  tail  or 
Timothy,  floating  fescue,  and  flonn  grass,  haye  been  recommended ;  but  it  cannot  be 
said  that  the  opinions  of  cultivators  are  unanimous  in  their  favour.  Timothy  has 
certainly  been  found  to  answer  well  on  moist,  peaty  soils,  and  in  several  cases  florin  also. 

5681.  TItecatU  tail  or  Timothy  grass  (Phldum  prat^nse  L^fig-  '^9^*  ^)  ^  ^  native  plant. 


and  found  both  in  dry  and  moist  soils.  It  was  first  brought  into  notice  by  Timothy 
Hudson,  about  1780,  who  introduced  it  from  Carolina,  where  it  was  in  great  repute; 
On  moist  rich  soils  it  is  a  prolific  grass,  but  late ;  on  dry  soils  it  is  good  for  little,  and 
for  cultivation  in  any  way  is  disapproTcd  of  by  Withering,  Swaine,  Curtis,  and  others, 
as  having  no  properties  in  which  it  is  not  greatly  surpassed  by  the  ./iflopeciirus  prattosis. 
5682.  The  Wobum  experiments,  however,  present  this  grass  as  one  of  the  most  proUflc  for  hay.  Sixty- 
four  drachms  of  the  straws  aflbrdcd  seven  drachms  of  nuUitive  matter.    The  nutritive  powers  of  the 
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straws  simply,  th«reft>re,  exceed  those  of  the  leaTes,  in  the  propovtion  of  fi8  to  8 :  the  nutritiTe  powen  of 
the  grass,  at  the  time  of  flowering,  exceed  those  of  the  gnus  at  the  time  the  seed  is  ripe,  in  the  proportion 
of  lU  to  S3 ;  and  the  nutritive  powers  of  the  lattermath,  those  of  the  grass  of  the  flowering  crop,  in  the 
proportion  of  8  to  10.  The  comparative  merits  of  this  grass  will,  ftom  the  above  particulars,  appear  to 
M  very  great ;  to  which  may  be  added  the  abundance  of  fine  foluige  that  it  produces  early  in  the  spring. 
In  this  respect  it  is  inferior  to  Pba  fcfrtilis  and  Pita  angustifblia  only.  The  value  of  the  straws  at  the  time 
^e  seed  is  ripe,  exceeds  that  of  the  grass  at  the  time  of  flowering,  in  the  proportion  of  88  to  10,  a  circum. 
stance  which  raises  it  above  many  others ;  fbr  flrom  this  property  Its  valuable  early  foliage  mav  be  depaa. 
tured  to  an  advanced  period  of  the  season,  without  injury  to  the  crop  of  hay,  treatment  which  in  grasses, 
that  send  forth  their  flowering  straws  early  in  the  season  would  cause  a  loss  of  nearly  one  half  in  the  value 
of  the  crop,  as  clearly  proved  by  former  examples ;  and  this  property  of  the  straws  makes  the  plant 
peculiarly  <iesirai:kle  fcyrhay.  In  ^flUK.and  p^fty.  soils  |i$.^as  in  various  instances,  been  found  highly 
productive; 

5683.  The  floating  fiscue  grass,  Festiica  flikitans  (6),  is  fdund  ih  rich  swionps,  especiaU  j 
in  Cambridgeshire,  where  it  is  smd  to  give  the  peculiar  flavour  to  Cottenham  and 
Chedcis'  cli^eae.     It  is  also  found  in  ditches  and  ponds  in  most  parts  of  ^le  country. 

5684.  U  is  grfiediljf  devoured  by  every  descriptiqn  qf  slock,  n/st  excepting  hogs  and  ducks,  and  geeM» 
eagerly  devour,  the  seeds,  which  are  small,  but  verv  sweet  and  nourishing.  They  are  collected  in  sevetal 
parts  bf  German  V  and  Poltod,  under  the  namcfof  ihanha-s^eds  {stMirtideit),  ind  are  esteemed  a' delioscy 
In  soups  and  gruela  Whon  ground  ta  meal^  they  make  tir^adi  very  liule  inHerior  to  that  from  wheat  Tlie 
bran  is  given  to  horscf  that  jiave  \^e  ivorms  j  ,but  they  m^jtt  be  kept  fVpm  water  for  some  hours  afterwards. 
Geese,  and  other  watcr-foWI,  are  v^y  fohd  of  the*  seeds.  So  also  arc  fl^h  *  trout,  in  piirticular,  thrive  in 
those  rivers  where  this  grass  grows  in  plenty.  It  has  been  recommeoded  to  be  sowed  on  meadows  that 
admit  flooding;  but  Curtis  justly  remarks,  that  the  flotelfescue  wUl  not  flourish  exoept  in  land  that  ia 
oonstantly  under  water,  or  converted  into  a  bog  or  swamp* 

5685.  The  water  meadow  grass  (^Poa  aqudtica,  c)  is  found  chiefly  in  marshes,  but  will 
grow  on  strong  clays,  and  yield,  as  the  Wobum  exp^i^jnents  prove,  a  prodigious  produce, 
flowering  from  June  to  September.     It  is  one  of  tl^e  ^<ugest«^f  our  grasses. 

5686/  In  SMefttu  qf<  CambridKetMireg  LinMhukire,  &q.«  ftmnicnse*  trails,  th^  used  to  be  Qveriowed  and 
to  produce  useless  aquatic  plants,  and  which,  though  drained  by  mills,  still  retain  much  moisture,  are 
covered  with  this  grass,  which  not  only  aflbrds  rich  pasturage  in  summer,  but  forms  the  chief  part  of  the 
winter  Ibdder.    It  haa  a  powerfully  creeping  loot  ^  and  beara  l^ucnt  mowing  weU.    1 1  is  sometimes  cut 

thrirr  ?r  Ar-  -•-•'^n  timt  thf»  T^ampt  It  grows  not  only  in  vpry  rnf>?*t  rT^iTid,  hnt  !n  t^f»  wntfr  it^flf  j 
n-  .  HHjn  fill,  iisulil  hl.■»^  aiiil  iM  •  ■     '  iiyu 

III  Ci  r  -•...  ■■  I'  !  I  ;";:..  .M  l^iiJit,  fvni  in  tluW  riViT^  i  i.  ^  ■  .  i  •  ;  I  .  ■.  '  •  ■.  ■  ...  .  ■■  i"  •■  '  ;■  in 
iiiiLrutneiit  c:ilKi1  a  tt'tty,  which  li  ^m  irrnv  r«>ller^  with  a  numbtT  uE  I'^itlf  ofiruu,  likr  htmiU  ii»:ii!f^,  \\\t*k 
to  it  J  XH\$  H  ilf^-Mu.  Li|]i  aci^J  ilawn  the  river  l^v  l^urJ!Ct  watltinj^  sJou^  ttie  baiik^  arKl  trara  up  div  ^Idnii  by 
the  roota,  whitJ^  AoAt,  ^nd  aie  carried  itawn  \h^  iu^ajti.  The  gioia  "km,  howevuT^  mUtiv^U'd  mi  Wobum 
on  m  ttroti^  u-nacimi^cloy,  anil  ylcldetl  coii!nJt'r,ib*t  ^iruducv. 

5^7.  Tks  fiariit  ^r^jj  (jJ(|r6^tii  ^vtolonlferai  4)  U  %  \cry  commoti  gr».«  both  in  wvt 
and  dry,  rich  and  jKwr  situations.  Few  [ilnitits  appsar  lo  r>c  more  undi^r  the  iiiflafincc-of 
locysl  drcumstaDCe!^  than  thi^  gmss.  On  dry  soils  jt  is  woilli  noUiing'  but  on  Hiii  iniirl 
sdll%  sufid  in  a  moii^t  soiln  if  we  ma^  put  coDfidttic?  in  the  wzcouuts  given  of  \U  prtKiiice 
in  Inelafid,  it  is  the  itost  volttfLblo  of  all  Jteftmg^  plaiit^i. 

B(S^  Jt  wnsjirft  hnmghi  iflin  t^tif*  b*/  I>K  BicAaraMi^  In  ]90f},  and  iu^N]ii(>rLtly  eitoUcd,  >n(]  iit 
cihun  (K'tailei,]  in  various  .paraphlets  > j  tltv  utbp  j^Ueman.  11  apr^!^  ^o  ^^  c^tcliifii'cly  atJii^tfdl  for 
nplit  Qcat  i^aiti  or  bogt^  Id  7^  CtMtf  ir/  '1f;rievltni-c  '^h  iai^i  ^'Oa  mtri*  hctj'\  the  fiohn  yWUIj^a  t^tt'a.t 
weighidf  heffbagr^  ai>el  Iv  pei^Api.  dhc  moivir  Userfui  pLiiit  tEuit  bo^  ran  prCKkK^d/'  AEx-ardtJiir  ta,Sir  H. 
Davy^tMe  fHoxin  pfaai  tu  fxy  lit'^i^rN^tion,  rrt^uiras  a  mnis^t  [,ii]iiiiir[3r-i  wi4A4hIj  andtt  ftniw^  Juituri'^P'^y 
in  cud  ciavs  uulUti'd  for  qth^r  gras^^.     Irj  \ifiht  saii^^^  and  in  tlry  itUu.'ittoiiiii  iti  imiducx'  l»  piuch  ini^hor 


Giiclugive^  Bp<iiropriat€<if  to  Ihr  cultiv^tioji  i>r  B^irtn  by  tf»£.-  Oaitntefls  c>f  HardwiLkp,  tin^  ttOli  Af  which  ia ^ 
damp  itilTclny.  lli  e  j-  artbrd  ed  I  w  ci^ty- vF^ht  ponM%  of  fvdti  er^  "f  ifli  irh  one  Ui  m  isa  tjJ  jjifl-ts  affbrdc  ^  -  -  - 
four  parts  ornutrlLiTi;  nmttfTi  ct»ntiitEn|;  iipaily  oTiinf  sixth  of  iU|tar„  and  fjwe  sixtbi  of  riiLicilAgi' 


iUtle  extractive  itiAttCTi  In  another  Experiment,  four  vjunre  ifnnJs  gare  twFriy-acveu  poiirtl*  uf  j;t4a^. 
liiiljr  Hanlwirko  Ti&b  given  an  aiTcuiit  or  a  tthH  ontiii  ]{ta»i}  whviciin  tweiitv-diTfe  oiiicia  t\>wi*  ^itl  one 
ypung  horw,  beiid<r»  a  number  of  jng^ij  irefe  ker*  a  ftvrtnt^fht  wi  the  prfjdiice  of  mic  a*n.\  On  t lie  I>ukuof 
BHlTurd'a  firm,  at  Mailid't>ii,  fiorin  hay  wai  ^.iTscM'd  in  tlif  rsiika  beftiri^  tiufSM,  in  mmli  diil^ncl  [|LLaiiLitiet, 
■Itetnatrly  with  cnrnmon  hay  ;  but  no  dt*id«l  prcrprertcc  fcr  ^itht^rwiH  monit'citeiJi  by  tiie  horit!*  in  this 
trial  ri^jriti  Iij9  iwvii  trit^i  in  thi:  bighlatul^  ut  Scot kii kdi,  iiitl  a  preui i 111 ii  awartinxl  in  1!^'J1  tot  a  field  of 
three  acrei  plmte^J  on  lattd  prvtimiAy  wonh  very  little,  at  Apptn,  in  Arffyleshif*',  [ifighL  ^SM  ?>ifiur. 
Tol..  vh  p.  ^ll*-}  llay,tt^  haM  a\so  b«*Qn  inad4<  trfinx  ttorhi,  and  fuuiul  mt^ul  iji  reajruiit  cdlv<^  iieiiiig  mUieil, 
with  o.ttmearaml  ikimnivit  miliE.     [JbiifJ.  \i13:l) 

fjA89.  TTirr^  drr  aihcr  ipftii'4  rj/  A^f'^fitj^  Ai  Hie  A.  psh^i^tris  and  rC-pcns^  tmd  Aoiup  varietie*  of  tlie^' 
■tolonLfera^  thai  cm  commoft  toils  nre  litt'lr  diH^rmc  in  their  a|»>itmrancf  and  propertins  (xttm  iiorin.  Oil, 
Atie tif  tl)«M>t  thf'  natTOW'lcav(.>d  creepin^-tn^it  {A.  jtHAanifvTH  v^t,  ^iir^iilub?)*  thi;  t'i>ili»win|i  mnnrks are 
made  in  ttie  account  of  the  Wqbnra  ^kprj-imeiitt.  **  rrcin  a  cirjidul  exaniinaEuia  d  l>ir  ca^epinjf'benit 
with  narrow  leavei,  it  vrtU  doubtless  aptpear  to  pooMai  mcriiti  fnil  v^i-rlMy  i>f  ttUililunif  though  ptrhajiw  Hilt 
SD|nre«t  as  tlitrr  h:ive  ivoeri  i^uiviH'iRtvi,  it  the  natural  place  or  its  K^owlti  and  liaUtii  t>o  iniparUalijr  takvo  inla 
tfte  aecuuTiC,     Frtim  the  L:4iiachairiL  nature  or  thiji  ^fmh^  it  ic  dfMKJiniii^fi.'d  ruucki^Kr^AiK  by  prauticjl  inicnti 


and  from  the  levigtli  ot  time  (l»a.i  it  rctaini  the  vital  nawer,  aflor  betng  takeb  cut  of  tlu;  ii^tE,  iE  is  c 

'■^ -- '-^  ftdllifJlfci»»lJkCJ'  •■'■  •-       ■    -    ■"  .     .    r    .  ,     ,  «...  -^x 

ture^/loHniM  diffkrcsrt  ftton  that  «f  other  grasica.  Though  the  plaint  vHl  riyeo  v 
id  thsaif  eeeds  being  very  emalL  a  few  pounds  weuld  bcMflioieM  for  ao  acna,.  yel  it  i 
f  by  itolones  ot  roottshoois.    The  groimd  teing  well  ^ulvartMsl,  teed  from  me^* 


s4uitch,eii1ek,AniiefJlfti^«oj                   .                       r   .,  .a 
-1. .   .    ..^      _.       wlts.ai 

kwpoandsweuldlie.MaioieM<foiraoacna,.ye  ' 
sroimd  teing  well  «ulv«iMMl,  teed  from  w»G 

,  ._.nk  advisable 1 1 arnaO  dritts  an  iacb  ov  two  de 

ir.  iM-tote  drawn  aloagita 
thk  hoeitakcb    In  the  boMnm  of  these  drUlsTSw  Aoria  shboCa  (wbelber  kav  oc  ihotUaef  no  consequence^ 


''^6Btt  TXtfMiMMV^yterfiS'ts  diffkrcsrtftton  that  «f  other  grasica.    Though  the  plaint  vHlriyeo  its ,s«edr 

Itheaifeeeds  being  very  emalL  a  few  pounds  weuld  be  .MflioieM  for  aoacna,. —  '"' 

r  rooCLshoois.    xWiproimd  being  well  «ulv«iMMl,  teed  from  II 

^ B  imUivatov  maytblbk  advisable  {i  email  drittsan  iacb  oc  two  deep,  t 

dr  nine  fncbeli  asvndir,  «m  to  be  drawn  aloaa  ita  tnt£fwe,  with  a  hand  ov  borse-hoe,  qc^hi  ao<t  Sands  ivitfa 


ate  kiid  length  way«v  so  that  their  ends  may  touch  each  other,  and  tacn  lightly  coireirod  with  a  rake,  aaa 
tMe  Mafkdd  roUad  to  render>it  At  fbr  the <  soythft  In  aix  ineatbattiawhote  aunCsce  will  be  covered  with 
verdure,  andlf  Uw^huMing'bBiperftwmed  eartyia  apringk  alarvticropaaaybe  hadJiB,the^Uowing,4utuma. 
Any  Mason  wHl  answer  t»  pianttng^  but  oneitikelytobeAaUowedfv  atisweraaiidheal  is  to  be  pre(brred. 
Thol^wbo  wish  to  cultivate  tbds  geas^  wiU  coosult  Dc  Riohatdsoo'a  Nevf,  Sstw  om  Fiorin  Orass  (1815). 

JMl  also  TV  Fana^r^r Jfagaansa  lor  Igir  "     "         ^   —       "  '    " 

incoe,  Is^-eperMkMylQbeealtVrated 
bess^aMliBMlrt  iffteli  •ittiitf'  iMtUMt^t 
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5691.  A  nufiiher  of  other  species  tf  tall  grasses,  well  adapted  for  meadown  and  hay- 
making,  might  be  here  enumerated ;  but  we  have  deemed  it  better  to  treat  only  of  the 
most  popular  sorts,  of  wliich  seeds  may  be  purchased ;  all  the  others  of  any  consequence 
will  be  found  in  a  tabular  view  (Sect.  III.],  accompanied  by  a  summary  statement  of 
their  products  in  hay  and  aftermath,  nutritive  matter,  and  general  character. 

5692.  The  preparation  of  the  soil,  and  the  sowing  of  the  usual  meadow  grasses,  differ  in 
nothing  from  those  of  clover  and  rye-grass  already  given.  The  after-treatment  of  dry 
meadows,  including  the  making  of  natural  hay,  will  be  found  in  the  succeeding  Chapter 
on  the  management  of  grass-lands ;  that  of  watered  meadows  was  naturally  given  when 
treating  of  their  formation.     (4431.) 

SccT.  II.     Grasses  chiefly  adapted  for  Pasturage, 

5693.  In  treating  of  pasturage  grasses  we  shall  make  a  selection  of  such  as  have  been 
tried  to  some  extent,  and  of  which  the  seeds  are  in  the  course  of  commerce.  On  soils 
in  good  condition,  and  naturally  well  constituted,  no  better  grasses  can  be  sown  for 
pasturage  than  those  we  have  described  as  tall  grasses  for  hay-meadows ;  but  for  early 
and  late  pasturage,  and  secondary  soils,  there  are  others  much  more  suitable. 

5691  The  pasture  rrasset  /or  earip  fMsturage  on  all  toils  are  the  AnUiozftnthuin  odor&tum,  Hdleaa 
odor&tus,  ifveas  pubocenst  and  Fba  annua. 

5rS6.  ne  pasture  grasses  /br  late  kerbage  on  all  soils  are  chiefly  the  difRffent  species  of  AgT6ttis  and 
Phltem. 

5896.  Tke  pasture  grasses  tor  poor  or  seeoftdarif  soils  are  the  CynoiiUiu  crIstUus,  Festkea  durifitcula  and 
ov^na,  P2ka  comprtea,  crlstata,  and  angutUfMia. 

5697.  The  grasses  that  afford  most  nutritive  matter  in  early  sftring,  are  the  fox-tail 
grass  and  the  vernal  grass ;  the  former  has  been  already  mentioned  as  one  of  the  best 
hay-grasses. 

':•.'-    7'.i'  tirerijcmt^d  prrnat  grait  {JinthoxirithuTR  odothtasn^  Jig ^  *i^  a]  Li  cotDinon  in  almoct  ill 


puturcf^  snd  ii  that  which  gi^if*  th«  frif^rance  to  i^jtural  or  mendDw-TiH^.  It  iiich\cHy  TAluablf  u  m 
enTlv  gTiH  i  for^  tliDu^h  it  ii  c^t^n  by  Ftm-k,  it  dors;  not  njTpt'ar  lo  U-  tnueli  reliihnt  by  nhetn.  Ffcmi  the 
\^'obu^u  cxpcrlmciib^  it  aupeari  ihol  tlic  ciix^lL.w»  i^I  Ll:.  (troduoeol  thii  mm  rentiers  It  ImwopcT  fyt  the 
purpoM  of  hajr ;  but  its  early  growth,  and  the  superior  quantity  of  nutritive  matter  which  tbe  lattemath 
affbrds,  compared  with  the  quantity  aflbrded  by  the  grass  at  the  time  of  flowerins,  cause  it  to  rank  high 
as  a  pasture.grass,  on  such  soils  as  are  well  fitted  for  its  growth }  such  are  peat-bogs,  and  lands  that  are 
de^andmout. 

0  the  Wobum  experiments,  possesses  several 
irdy,  early,  and  more  productive  than  many 

after  being  cropped  is  tolerably  rapid, 

althou^  it  does  not  attain  to  a  ereat  length  if  left  ^rowln^ ;  like  the  P6a  pratftnsis  ft  sends  forth  flower, 
dlt  appc  "     '      "^  "       " 


aetpana  mouc 

5699.  7!l«d9viiyoalfraM(itfvteapub^ens,  A),  according  to  the  ^ 
good  qualities,  which  recommend  it  to  particular  notice ;  it  is  hardy,  c 
others  which  aflbct  similar  soils  anxl  situations.    Its  growth  aftei 


stalks  but  once  in  a  season,  and  i 


r  permanent  pasture  on  rich  light  soils. 


5700.  Tke  annual  meadow  grass  (ri»  Annua,  e)  is  the  most  common  of  all  grasses,  and  the  least  absolute 

I*,  i.-...^-     ..  J-  _, .  .L . L_^  _.<. jjj  towns  and  near  works  where  the  smoke  of  coal 

itures  perpetually  flowering. 


t  appears  well 

„_j»()»i>a  Annua, 

in  its  habits.    It  is  almost  tbe  only  grass  that  will  grow 

abounds.    Though  an  annual  grass,  it  is  Ibund  in  most  meadows  and  pastures  perpetualli 

and  aflbrdine  an  early  sweet  herbage,  relished  by  all  stock,  and  of  as  great  importance  to  birds  as  wheat 

to  man.    It  hardly  requires  to  be  sown,  as  it  sfmngs  up  every  where  of  itsetr.    However,  it  may  not  be 

amiss  to  sow  a  few  pounds  of  it  per  acre  wherever  perpetual  pasture  (not  hay)  is  the  object 

5701.  The  fine  bent  grass  (yfjTMtis  vulg&ris^  Is  one  of  the  most  common  grasses,  and,  according  to  the 
Wobum  experiments,  one  of  the  earliest.  The  A.  palfistris  is  nearly  as  early  in  produdng  its  foliage 
though  both  flower  late,  and  neither  is  very  prolific  either  in  bulk  or  nutritive  matter. 

570S.  The  narrowJeawed  meadow  grass  (Pda  angustif bUa, «),  though  it  fiowers  late,  yet  Is  remarkable 
for  the  early  growth  of  the  leaves.  According  to  the  Wobum  experiments  the  leaves  attain  to  the  length 
of  more  than  twelve  inches  before  the  middle  of  April,  and  are  soft  and  succulent ;  in  M av,  however, 
when  the  flower-sUlks  make  their  appearance,  it  ia  suUect  to  the  disease  termed  rutt,  which  aSbcts  the 
whole  plant ;  the  consequence  of  which  is  maniflest  in  the  great  deficiency  of  produce  in  the  crop  at  the 
time  the  seed  is  ripe,  being  then  one  half  leas  than  at  the  thne  of  the  flowering  of  the  grass.  Though  this 
e  begins  in  the  straws,  the  leaves  suffer  most  fhmi  its  eflfects,  bdng  at  the  time  the  seed  is  ripe  com- 


pletely dried  up :  tbe  straws,  therefore^  constitute  the  prindpalpart  of  the  crop  for  mowing,  and  they 
conUin  more  nutritive  matter,  in  proportion,  than  the  leaves.  This  grass  is  evidentlv  most  valuable  fbr 
permanent  pasture,  for  which,  in  consequence  of  its  superior,  rapid,  and  early  growth,  and  the  disease 
beginning  at  the  straws,  nature  seems  to  have  designed  it  The  msMS  which  approach  nearest  to  this  In 
respect  of  early  produce  of  leaves,  are  the  i>ba  f(6rUlia,  Dictylis  glomerita,  Pbl^um  prat^nse,  iftopcdtnis 
prat^nsis,  Arhna  eliUor,  and  Ar^mui  Utt^ieus,  all  grasies  of  a  coarser  kind. 
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PRACTICE  OF  AGRICULTURE. 


Part  III. 


5701  The  best  naiural  pastures  of  Engtand^  exandned  careftilly  during  Tarious  periodf  of  the  season, 
were  found  by  Sinclair  of  Wobum  to  conaist  of  the  following  planta  :— 

^llopeciinu  prmt^nsb.  Phltem  praMiu*.  Ffclaidplum.  P6a<nnaa. 

JMctjlb  KlorocHtU*  Anthroxinthum  odantaim.         L6liiira  per^ne.  A^^oa  pratAMb. 

Fealmea  prmMnais.  B6leui  avcoJwciu.  0r6mui  arvtecis  (fraqoent). 

These  affbrd  the  principal  grass  in  the  spring,  and  also  a  great  part  of  the  summer  produce :  — 

AyHiM  fluf^Ktsn.                FeHiua  dvaliiicvlt.                      A<51cim  lanktua.  JUtbyrus  p 

B6rdeum  pratfnas.             Pta  trirUau.                                 Trif 6liuin  prmt^ue. 
CnMKimu  criaUtiu.  P5a  pnU^mls.  rrif^Uum  r' 

These  yield  produce  principally  In  summer  and  autumn :  — 

ilchUlte  JrUldbUam.  iljptSstU  itolonlfen  and  paltUtrk.  Trfdcum  i 

These  Tcgetate  with  most  vigour  in  autumn :  — 

JtanAncolut  kcxh.  Plant^  lancmUta.  Jt&mcx  Aeet6M. 

The  first  and  last  of  these  plants  are  to  be  considered  ii^urious ;  and  the  other  is  of  little  value  as 
herbage.    {Hort.  Gram.  Wob.  2d  edit  133.) 

fi70i.  The  above  mixture  sown  at  the  rate  of  four  or  five  bushels  to  the  acre,  on  well  prepared  sail  with, 
out  com  or  other  crop  of  any  kind,  could  hardly  fkil  of  producing  excellent  pasture  in  the  following  year, 
and  for  an  indefinite  period.  The  best  time  for  sowing  is  July  or  August,  as  spring.sown  seeds  are  apt  to 
suffer  with  the  droughts  of  June  and  July.  Fifteen  of  the  above  sorts  are  to  be  had  fVom  the  secd.shops } 
and  all  of  them  may  be  gathered  fhmi  natural  pastures,  or  bespoke  flrom  collectors.  Sinclair  of  WobuJm, 
having  entered  into  the  seed  and  nursery  business,  and  having  expressed  h  is  intention  to  devote  his  par. 
ticular  attention  to  supplying  the  public  with  grass  and  other  agricultural  seeds,  will  probably  render  such 
seeds  more  common  in  commerce.    {Jdvt.  by  Cormaek,  Son,  and  Sinclair.) 

5705.  0/ late  pasture  grasses  the  different  species  of  catVtail  (Phl^um)  and  bent-grass 
f^grostis)  are  the  chief,  and  especially  the  Timothy  and  fiorin  grass.  Tlie  grasses.  Sir 
H.  Davy  observes,  that  propagate  themselves  by  stolones,  the  different  species  of  .^grostis, 
supply  pasture  throughout  the  year ;  and  the  concrete  sap,  stored  up  in  their  joints,  ren- 
ders Uiem  a  good  food  even  in  winter. 

5706.  Ofjxulure  grasses  for  inferior  soils  one  of  the  most  durable  is  the  dog*s-tail  grass 
(Cynosdrus  cristiltus,  ^.  793.  a).     This  is  a  very  common  grass  on  dry,  clayey,  or  firm 


surfaces.  It  b  one  of  the  best  grasses  for  parks,  being  highly  relished  by  the  South  Down 
sheep  and  deer. 

5707.  Tke  hard  fescue  grass  {Fesikca  duri6scula,  b)  is  one  of  the  best  of  the  dwarf  sorts  of  grasses.  It 
is  gratefbl  to  ail  kinds  or  cattle ;  hares  are  very  fond  of  it ;  at  Wobum  thev  crop  it  close  to  the  roots,  and 
neglect  the  Festiica  ovlna  and  Festhea  r6bra,  which  grow  contiguous  to  it  It  is  present  in  most  good 
meadows  and  pastures,  and,  with  F.  ovlna,  is  the  best  for  lawns. 

5708.  ne  Festiica  gtdbra  (c),  and  hordeifdrmis  (</),  greatly  resemble  the  hard  fescue,  and  may  be  con- 
sidered equally  desirable  as  pasture  and  lawn  grasses. 

57091  The  yelloto  oat  grass  {Av^na.  flav<^cns)  is  very  generally  cultivated,  and  appears,  fVom  the  Wobum 
experiments,  to  be  a  very  valuable  grass  for  pasture  on  a  clayey  soil 
6710.  Of  pasture  grasses  for  inferior  soiis  and  upland  situations,  one  of  the  principal  is  the  Festuca 
vj.  .  ov\na,  or  slieep's  fescue 

^ii        TSa.  /    '^M'    tit    * 


grass  (/^.  791  a).  This 
grass  IS  peculiarly 
adapted  for  hilly  sheep 

Sistures.  It  is  a  low 
warf  grass,  but  re. 
lished  by  all  kinds  of 
cattle.  According  to 
Sinclair's  experience, 
"  on  dry  soils  that  are 
incapable  of  producing 
the  larger  sorts,  this 
should  form  the  prin. 
cipal  crop,  or  rather 
the  whole;  for  it  is 
seldom  or  never,  in  its 
natural  state,  found 
intimately  mixed  with 
others,  but  by  itsdC 

5711.  ThePbaa/p\na 

(ft),    Alopecurus   atpU 

nus,  and  Aira  atspi- 

_     _    .      _  _  tbsa  (c),   Brlxa  media' 

(d),  and  minima,  and  Agr^tis  kianilis  and  vw^^ris,  are  all  dwarf  mountain  grasses,  weU  adapted  for  hilly 

parks  or  lawns. 
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5712.  On  the  culture  of  these  groMtes  it  is  unnecessary  to  enlarge,  as  it  must  obviously 
be  the  same  as  that  of  rye-grass  or  any  of  the  others. 

57ISL  J%e  chief  d(ffiaiUv  i»  to  get  the  need  in  ftfffleient  quantity,  for  which  a  good  mode  ii  to  contract  with 
a  leednnan,  a  year  beforehand,  for  the  quantity  wanted.  With  all  the  nature  gnun,  except  the  hut  claM, 
we  should  recommend  at  least  half  the  teed  to  be  that  of  the  perennial  rye-gran ;  and  we  think  it  thmihi 
also  form  a  considerable  part  of  the  seeds  used  in  laying  down  all  meadows,  except  those  for  the  aquatic 
or  st<4onifetous  grasses.  These,  if  they  thrive,  are  sure  to  choak  and  destroy  il^  and  therefore  neither 
rye.grass,  nor  any  other  grass,  should  erer  be  sown  with  Timothy  grass  or  Honn. 

5714.  Thefirmation  of  grass*/  surfaces  by  distributing  pieces  of  turf  over  them  has  long 
been  practisea  in  gardening,  in  levelling  down  raised,  or  filling  up  hollow,  fences,  and 
in  other  cases  of  partially  altering  a  grassy  surfiice. 

57151  It  i*  said  to  have  been  first  used  in  agriculture  by  Whitworth,  of  Acra.house,  Lincolnsfalre* 
and  in  1818  it  was  brought  forward  on  a  large  scale  by  John  Blomfleld,  of  Warham,  in  Norfolk,  a  tenant 
of  Coke's.  Blomfleld  planted  eleven  acres  in  this  way.  An  account  of  the  process,  which  is  styled  trans, 
planting  turf,  or  Inoculating  land  with  grass,  has  been  published  by  Francis  Bhdkie.  Coke's  steward,  {nm 
the  Conversion  <f  Arable  Land  into  Pasture,  limo,  1617.)  ^^ 

5116.  An  ahMtract  of  the  process  of  transplantn^  tuff,  and  an  opinion  on  it,  are  thus  given  in  T%e  Code 
qf  Agriculture.  A  piece  of  good  clean,  sweet  okl  turf,  which  ought  principalf^  to  consist  of  abnHis.rooted 
plants,  is  cut  into  small  pieces  of  about  three  inches  square,  and  placed  about  six  inches  apart  on  the 
surface  of  ground  prepared  for  that  purpose:  In  this  way  one  acre  of  turf  will  plant  nine  acres  of  arable 
land.  The  pieces  of  turf  should  be  careAiUy  placed  with  the  grass  side  uppermost,  and  the  plants  pressed 
well  into  the  ground.  No  more  turf  should  be  cut,  carried,  and  spread  in  any  one  day  than  is  like&  to  be 
planted  before  night  If  Uie  transplanted  turf  is  found  aeficient  In  any  particular  qpedes  of  fkvourite 
plants,  as  white  clover,  permanoit  rod  clover,  &c  the  seeds  of  those  pUnts  should  be  sown  upon  the  youns 
pasture  bi  April  When  the  ground  is  in  proper  temper  (between  wet  and  dry)  the  pasture  should  be 
ftequently  well  pressed  down  by  heavy  rcrilers,  which  will  cause  the  plants  to  extend  themselves  alomr 
the  ground  rather  than  rise  into  tufts,  which  otherwise  they  would  be  apt  to  da  No  stock  should  be  pa^ 
mitted  to  feed  upon  the  transpbinted  pasture  in  the  first  spring  or  summer,  nor  until  the  grasses  hi^e 
pecfected  and  shed  their  seeds.  Indeed  the  pasturing  shouU  be  very  moderate  until  the  mother  grass. 
planU  and  their  young  progeny  have  united  and  formed  a  compact  turf.  The  expense  of  this  operation  i« 
about  9L  10s.  per  statute  acre  •  without  making  any  allowance  for  the  charges  inciured  by  summer 
fidlowing  the  arable  land  on  which  the  turf  has  been  transplanted ;  nor  for  the  year's  rent,  poor's  rates, 
and  taxes  for  that  year ;  nor  for  restoring  the  land  whence  the  turf  plants  were  taken,  to  its  previmia 
state.  This  pUm  seems  to  be  well  calculated  to  promote  the  improvement  of  light  soils,  not  naturally  of  a 
grassy  nature;  for  the  grasses  and  their  roots  being  once  formed  on  a  rich  soil,  will  probably  thrive  after- 
wards even  on  a  poor  one.  as  they  will  derive  a  considevsble  proportion  of  their  nourishment  ftom  the 
atmosphere.  For  light  and  gravelly  soils,  therefore,  where  permanent  pasture  is  desirable,  the  plan  can- 
not be  too  strongly  recommended :  and  if  it  were  found  to  answer  on  peat,  after  the  surface  was  pared 
tot  the  reception  of  the  phmts,  and  burnt  to  promote  their  growth,  it  would  be  a  most  valuable  acquisition 
to  sheep  farmers  in  many  districts  of  the  countrv.  Thus  for  Sir  John  Sinclair ;  but,  from  facts  related  bv 
Sinclair  of  Wobum,  it  appears  to  be  a  plan  of  littie  or  no  merit,  and  only  brought  into  notice  by  its 
novelty.    {H.  G.  Wob.  2d  £5: 480, 421.)  ^  /        -a  «wce  oy  iw 

Sect.  III.  General  View  qf  the  Produce,  Usest  Character,  and  Value  of  the  principai 
British  Grasses,  according  to  the  Result  ofjohnlhike  of  Bedford s  Experiments  at  Woburru 
5717.  In  aUpermanent  pastures.  Sir  H.  Davy  observes,  nature  has  provided  a  mixture 
of  various  grasses,  the  produce  of  which  differs  at  different  seasons.  Where  pastures 
are  to  be  made  artificially,  such  a  mixture  ought  to  be  imitated ;  and,  perhaps,  pastures 
superior  to  the  natural  ones  may  be  formed  by  selecting  due  proportions  of  those  species 
of  grasses  fitted  for  the  soil,  which  afford  respectively  the  greatest  quantities  of  spring, 
summer,  lattermath,  and  winter  produce;  a  reference  to  the  results  of  the  Wobum 
experiments,  he  adds,  will  show  that  such  a  pUn  of  cultivation  is  very  practicable. 

5718;.  The  manner  in  which  these  eeperiments  were  conduced  is  thus  described  :  —  **  Spots  of  ground,  each 
containing  four  square  feet,  in  the  garden  at  Wobum  Abbey,  were  enclosed  by  boards  in  such  a  manner 
that  there  was  no  lateral  communication  between  the  earth  Included  by  the  boards,  and  that  of  the  gar- 
den.  The  soil  was  removed  in  these  enclosures,  and  new  soils  supj^ied :  or  mixtures  of  soils  were  made 
in  them,  to  ftimish  as  for  as  possible  to  the  dififerent  grasses  those  soils  which  seem  most  favourable  to  their 
growth ;  a  few  varieties  bring  adopted  for  the  purpose  of  ascertaining  the  effect  of  diffbrent  soils  on  the 
same  plant  The  grasses  were  either  planted  or  sown,  and  their  produce  cut  and  collected,  and  dried  at 
the  proper  seasons,  in  summer  and  autumn,  by  Sinclair,  His  Grace's  gardener.  For  the  puipoae  of  deter, 
mining,  as  far  as  possible,  the  nutritive  powers  of  the  dlfftrent  species,  equal  weights  of  the  dry  grasses 
or  vegetable  substances  were  acted  upon  by  hot  water  till  all  their  sbluble  parts  were  dissolved :  the  solu. 
tion  was  then  evaporated  to  dryness  by  a  gentle  heat  in  a  proper  stove,  and  the  matter  obtained  careftilly 
weighed.  This  purt  of  the  process  was  likewise  conducted  with  much  address  and  intelligenoe  by  Sinclair, 
by  whom  all  the  following  details  and  calculations  are  ftirnished.  The  dry  extracts  supposed  to  contain 
the  nutritive  matter  of  the  grasses,  were  sent  to  me  for  chemical  examination.  The  composition  of  some 
of  them  is  stated  minutely ;  out  it  will  be  found  ftom  the  general  conclusions,  that  the  mode  of  determining 
the  nutritive  power  of  the  grassy  by  the  quantity  of  matter  they  contain  soluble  in  water,  is  suffleientiy 
accurate  for  all  the  purposes  of  agricultural  investisatioa"   {^.  Chem,  app.) 

57I9L  ne  leading  results  qf  these  experiments  we  nave  endeavoured  to  present  in  a  tabular  view ;  ikrther 
details  will  be  found  in  the  paragri^hB  (antecedent  and  posterior)  referred  to  in  the  first  columa  On  the 
other  columns  of  the  table.  It  may  be  observed,  that  the  height  is  given  more  bv  a  guess  than  meaaurement, 
and  after  the  appearance  of  the  plants  in  a  state  of  nature  or  medium  soils.  It  is  to  be  rq^retted  that  the 
height  of  the  plants  was  not  included  in  the  published  details.  The  time  of  flowering  is  given  as  it  took 
phu:e  at  Wobura ;  on  which  it  is  observed,  that  '*  to  decide  positively  the  exact  period  or  season  when  a 
grass  always  comes  into  flower,  and  perfects  its  seed,  will  be  found  impracticable;  for  a  variety  of  circum- 
stances interfere.  Each  species  seems  to  possess  a  peculiar  lifo  in  which  various  periods  may  be  distinctiy 
marked,  according  to  the  varieties  of  its  age.  of  the  seasons,  soils,  exposures,  and  modes  of  culture.'* 

5720.  The  soils,  as  denominated  in  the  column  devoted  to  them,  are  thus  described.  1st,  By  loam,  !s 
meant  any  of  the  earths  combined  with  decayed  animal  or  vegetable  matter.  Sd,  Clayey  loam,  when  the 
greatest  proportion  is  clay.    3d,  Sandy  loam,    ^       -"  ^ "—  ' "     —    " 


when  the  greatest  proportion  consists  of  decayed 

animal,  and  vegetable  matten  are  combined  in  unequal  proportions,  the  clay,greatiy  divided,  being  L . 

least  proportion,  and  the  sand  and  vegetable  matter  in  the  greatest  The  terms  light  sandy  s<mI,  light 
brown  loam,  tec,  are  varieties  of  the  above,  as  expressed.  The  abbreviations  of  the  names  of  books  and 
native  soils,  with  all  abbreviations  used  in  this  work,  will  be  found  explaioed  in  the  Oeneral  Index. 
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Book  VI.  WOBURN  GaASSES. 

ITobum,  arrange  in  the  Order  of  their  Flowering, 
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898  PRACTICE  OF  AGRICULTURE.  Pam  III. 

5722.  On  the  nutritive  products^  Sir  H.  Davy  has  the  following  valuable  remarics,  tome 
of  which,  concerning  the  mode  in  which  the  animal  economy  is  operated  on  by  tlie 
different  substances  composing  the  nutritive  matter,  the  agriculturist  will  find  useful,  as 
applied  to  the  tables  before  given  (5000.  5190.  &c.)  of  the  nutritive  products  of  the 
corns,  legumes,  and  roots.  The  only  substances  which  Sir  H.  Davy  detected  in  the 
soluble  nutters  procured  from  the  grasses,  are  mucilage,  sugar,  bitter  eitract,  a  substance 
analogous  to  albumen,  and  diff*erent  saline  matters.  Some  of  the  products  from  the 
aftermath  crops  gave  feeble  indications  of  the  tanning  principle.  In  the  experiments 
made  on  the  quantity  of  nutritive  matter  in  the  grasses,  cut  at  the  time  the  seed  was  ripe, 
the  seeds  were  always  separated ;  and  the  calculations  of  nutritive  matter  made  from 
grass  and  not  hay. 

5783i  T%e  order  In  wkick  these  tubetancei  are  nutritive  to  thui  given : — **  The  albumen,  sugar,  and  ma. 
cllag^  probably  when  cattle  feed  on  erase  or  hay,  are  for  the  most  part  retained  In  the  body  of  the  animal ; 
and  the  bitter  principle,  extract,  saline  natter,  and  tannin,  when  any  exist,  probably  for  the  most  part 
are  voided  in  the  excrement,  with  the  woody  fibre.  The  extractive  matter  obtained  by  boiling  the  flresh 
dung  of  oows,  is  extremdy  similar  in  chemical  characten  to  that  existing  in  the  soluUe  products  ftom  the 
srasses.  And  some  extract,  obtained  by  Sinclair  Arom  the  dung  of  sheep  and  of  deer,  which  had  been 
feeding  upon  the  Z.61ium  perSnne,  Dftctylis  glomerkta,  and  7Vif^liam  ripens,  had  qualities  so  analogous 
to  thoae  of  the  extractive  matters  obtained  from  the  leaves  of  the  grasses,  that  they  might  be  mistaken 
for  each  other.  The  extract  of  the  dung,  after  being  kept  for  some  weeks,  had  still  the  odour  of  hay. 
Su^ecting  that  some  undigested  grass  might  have  remained  in  the  dung,  which  might  have  Aimished 
mucilage  and  sugar,  as  well  as  bitter  extract,  I  examined  the  soluble  matter  very  oarefuUy  fiv  these  sub. 
stances.  It  did  not  yield  an  atom  of  sugar,  and  scarcdy  a  sensible  quantity  or  mucilage.'*  Sinclair,  in 
comparing  the  quantities  of  soluble  matter  anbrded  bv  the  mixed  leaves  of  the  £6Uum  per^nne,  DMyUs 
glomerftta,  and  TVif&Uum  ripens,  and  that  obtained  mm  the  dung  ot  oattle  fed  upon  them,  found  their 
relative  proportions  as  50  to  IS. 

nay  thus  be  of  considerable  use  in  forming  a  constituent  part  of  the  food  of  animals.    A  small  quantity  of 
litter  extract  and  saline  matter  is  pr6bably  all  that  is  needed ;  and  beyond  this  quantity  the  soluble  mat. 
ers  must  be  more  nutritive  in  proportion  as  they  contain  more  albumen,  sugar,  and  mucilage,  and  less 
lutritive  In  proportion  as  they  contain  other  substances. 
S7S&.  In  comparing  the  comootitiou  of  the  eoimble  produets  e^fbrded  by  difftrefU  erop$  from  the  same 


5724.  From  tkeMefaeU  it  appearM  probable  that  the  bitter  extract,  though  solulde  in  a  large  quantity 
'  water,  is  very  little  nutritive ;  but  probably  it  serves  the  purpose  of  preventing,  to  a  certain  extent,  the 
Kirmentation  of  the  other  vegetable  matters,  or  in  modifying  or  asslstiiig  the  function  of  digestion,  and 
may  thus  be  of  considerable  use  in  forming  a  constituent  part  of  the  food  of  animals.  A  small  quantity  of 
bitter  extract  and  saline  matter  is  pr6bably  all  that  is  needed ;  and  beyond  this  quantity  the  soluble  mat. 
ters  must  be  more  nutritive  in  proportion  as  they  contain  more  albumen,  sugar,  and  mucilage,  and  less 
nutritive  In  proportion  as  they  contain  other  substances. 

5756.  In  comparing  the  comootitkm  of  the  eoimble  produets  «0brded  by  difftrenl  erop$  from  the  same 
grass.  Sir  R  Davy  found,  in  aA  the  triala,  the  largest  quantity  of  truly  nutritive  matter  in  the  crop  cut 
when  the  seed  was  ripe,  and  least  bitter  extract  and  saline  matter;  most  extract  and  saline  matter  in  the 
autumnal  crop;  and  most  saccharine  matter,  in  proportion  to  the  other  ingredia)fe^  in  the  crop  cut  at  the 
time  of  flowenng. 

57fl6L  The  greater  proportion  tif  leaves  in  the  epring^  and  particularly  in  the  late  autumnal  crop,  accounts 
for  the  diffirence  In  the  quantity  of  extract ;  and  the  inftriority  of  the  comparative  quantity  of  sugar  in 
the  summer  crop  probablv  depends  upon  the  agency  of  light,  which  tends  always  in  plants  to  conTcrt  sac 
charine  matter  into  mucilage  or  starch.  Amongst  the  soluble  matters  allbrded  by  the  diflbrent  grasses, 
that  of  the  Slymus  aren4nus  Utg-  711.  a\  was  remarkable  for  the  quantity  of  saccharine  matter  it  con. 
tained,  amounting  to  more  than  one  third  of  its  weight  The  soluble  matters  from  the  Alibrent  species 
of  FerlAoi,  in  general,  aflbrded  more  bitter  extractive  matter,  than  those  from  the  difltarent  species  of  Pba. 
The  nutritive  matter  from  the  seed  crop  of  the  Pbm.  oompressa  was  almost  pure  mucilage.  The  soluble 
matter  of  the  seed  crop  of  /'hiium  pratense,  or  meadow  cat's-taiL  ailbrded  more  sugar  than  any  of  the 
Pha.  or  Festkca  species.  The  soluble  parts  of  the  seed  crap  of  the  HiAcMS  m611is,  and  ffiSlcus  lanfttus, 
contained  no  bitter  extract,  and  consisted  entirely  of  mucUage  and  sugar.  Those  of  the  H6lcus  odorfttus 
afforded  bitter  extract,  and  a  peculiar  substance  having  an  acrid  taste,  more  soluble  In  alcohol  than  In 
water.  All  the  soluble  extracts  of  those  grasses,  that  are  most  liked  by  cattle,  have  either  a  saline  or 
subacid  taste ;  that  of  the  &61cus  lanfttus  is  similar  in  taste  to  gum  arabia  Probably  the  H6\ca»  lanfttus, 
which  is  so  common  a  graas  in  meadows,  might  be  made  palatable  to  cattie  Iqr  being  sprinkled  over  with 
salt 

5757.  No  dUfh-enee  was/otmd  in  the  nmtritive  produce  (tf  Ike  eropsqftke  d0h-eni  grasses  etd  at  the  same 
season,  which  would  render  it  possible  to  establish  a  scale  of  their  nutritive  powers:  but  probably  the 
soluble  matters  of  the  aftermath  crop  are  always  ttom  one  sixth  to  one  third  less  nutritive,  than  thoae 
Axnn  the  flower  or  seed  croa  In  the  aftermath  the  extractive  and  saline  nutters  are  certainly  usually  in 
excess ;  but  the  aftermath  hay  mixed  with  summer  hay,  particularly  that  in  which  the  fox.tall  and  soft 
grasses  are  abundant,  would  produce  an  excellent  food. 

5788.  AntMrotdntknm  odordtum  EL  B.  —The  proportional  value  which  the  grass,  at  the  time  of  flowering, 
bears  to  that  at  the  time  the  seed  Is  ripe,  is  as  4  to  1&  The  proportional  value  which  the  grass  of  the 
lattermath  bears  to  that  at  the  time  the  seed  is  ripe,  is  nearly  as  9  to  la 

5729.  Hdlcus  odorous  Host,  O.  A.  —The  proportional  value  which  the  grass,  at  the  time  of  flowering, 
bears  to  that  at  the  time  the  seed  is  ripe,  is  as  17  to  SI.  The  grass  of  the  lattermath  crop,  ami 
that  of  the  crap  at  the  time  of  flowering,  taking  the  whole  quantity,  and  their  relative  proportions  of 
nutritive  matter,  are  in  value  nearly  as  6  to  10 :  the  value  of  the  grass,  at  the  time  tfie  seed  is  ripe, 
exceeds  that  of  the  lattermath  in  proportion  as  81  to  17.  Though  this  is  one  of  the  earliest  of 
the  flowering  grasses,  it  is  tender,  and  the  produce  in  the  qning  is  inconsiderable  If,  however,  the 
quantity  of  nutritive  matter  which  it  affords  be  compared  with  that  of  any  of  those  species  which  flower 
nearly  at  the  same  time,  it  will  be  found  grcatiy  superior.  It  sends  forth  but  a  small  number  of  flower, 
sulks,  which  are  of  a  slender  structure  compared  to  the  sise  of  the  leaves.  This  will  aocount,  in  a  great 
measure,  fbr  the  equal  quantities  of  nutritive  matter  aflbrded  by  the  graas  at  the  time  of  floweiuig,  and  the 
lattermath. 

579a  Cjymfshrus  eterUeiu  ILK  {SeslinA  aeridea  K  of  P.  I07a)— The  produce  of  this  graas  U  greater 
than  its  appearance  would  denote;  the  leaves  seldom  attain  to  more  than  fbur  or  flve  inches  in  length, 
and  the  flower.stalks  seldom  arise  to  more.  Its  growth  is  not  rapid  after  being  cropped,  nor  does  it  seem 
to  withsUnd  the  eflfects  of  fhwt,  which,  if  it  happens  to  be  severe  and  eariy  In  the  spring,  checks  it  so 
much  as  to  prevent  it  fhan  flowering  for  that  season ;  otherwise,  the  quantity  of  nutritive  matter  which 
the  grass  affords  (for  the  straws  are  very  inconsiderable)  wouki  rank  it  as  a  valuable  grass  for  permanent 
pasture. 

5731.  Av^  pub4sctns  E.  K  iTYisHmmpmbiscens  R  of  P.  106S.)  — Ilie  proportional  vatae  which  the 
grass  at  the  time  of  flowering  bean  to  that  at  the  time  the  seed  is  ripe,  is  as  6  to&  The  proportional 
Talue  which  the  grass  at  the  time  of  flowering  bears  to  that  of  the  lattermath,  is  as  6  to  &  The  grass  of 
the  seed.crop,  and  that  of  the  lattermath,  are  of  equal  value.  The  downy  hairs  which  cover  the  surfoce 
of  the  iMves  of  this  grass,  when  growing  on  poor  light  soils,  abnost  entirely  disappear  when  it  Is  cultivated 
on  a  richer  soiL 

5798.  Fba  aerUea  var.  pratimit  £,  B.  — If  the  produce  of  this  variety  be  compared  with  that  of 
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Pte  pntfofb,  it  will  be  ftxind  1cm  ;  nor  doet  It  lean  to  pommi  any  sttpeiior  excelleocfc    The  superior 
nutritiTe  power  does  not  make  up  fbr  the  deficiency  of  produce  by  80  lbs.  of  nutritive  nutter  per  acre 

5733.  Festlica  hordeif&rmis  H.  Cant  —This  is  rather  an  early  ffrasa,  though  later  than  any  of  the  pre- 
ceding species :  its  foliage  is  very  line,  reterobling  the  F.  duri6scuia,  to  which  it  seems  nearly  allied,  difer. 
ing  only  in  the  length  of  the  awus,  and  the  glaucous  ccdour  of  tho  whole  plant  The  consideral>le  produce 
It  affords,  and  the  nutritive  powers  it  ^ipeara  to  possess.  Joined  to  its  early  growth,  are  qualities  which 
strongly  recommend  it  to  ftirther  trial. 

5734.  Festrica#lai/ai  Curtis.— The  proportional  value  by  which  the  gnas  at  the  time  of  flowering 
exceeds  that  at  the  time  the  seed  Is  ripe  is  as  6  to  12,  The  proportional  difference  in  the  value  of  the 
flowering  and  seed  crops  of  this  grass  is  directly  the  reverse  of  that  of  the  preceding  species,  and  aflbrds 
another  strong  proof  of  the  value  of  the  straws  in  grass  which  is  intended  for  hay.  The  straws  at  the 
time  of  flowering  are  of  a  very  succulent  nature ;  but,  ftom  that  period  till  the  seed  be  perfected,  they 
gradually  become  dry  and  wiry.  Nor  do  the  root-leaves  sensibly  increase  in  number  or  in  sixc,  but  a  total 
suspension  of  increase  appears  in  every  part  of  the  plant,  the  roots  and  seed-vessels  excepted.  The  straws 
of  the  Pda  trlvi41is  are,  on  the  contrary,  at  the  time  of  flowering,  weak  and  tender;  but  as  they  advance 
towards  the  period  of  ripening  the  seed,  they  become  firm  and  succulent ;  aAer  that  period,  however,  they 
rapidly  dry  up,  and  appear  Uttle  better  than  a  mere  dead  substance. 

57d&  Festbca  g/a^a  Wither,  a  —  The  proportional  value  which  the  gnas  at  the  time  the  seed  Is  ripe 
bears  to  that  of  the  crop  at  the  time  of  flowering  is  as  5  to  8.  The  prooortlonal  value  which  the  grass  of 
the  lattermath  bears  to  that  of  the  crop  at  the  time  of  flowering.  Is  as  2  to  8 ;  and  to  that  of  the  crop,  at 
the  time  the  seed  is  ripe,  is  as  2  to  5.  The  general  appearance  of  this  grass  is  very  similar  to  that  of  the 
Fettiica  duri6scula :  it  is,  however,  speciflcally  dillbrent,  and  Inferior  m  many  respects,  which  will  be 
manifest  on  comparing  their  several  produce  with  each  other ;  but  if  it  be  compared  with  some  others, 
now  under  genera]  cuitivatioo,  the  result  is  much  in  its  fovour,  the  s<Al  which  it  aflbcts  being  duly 
attended  ta 

575&  Festhca  ritbra  Wither.  R — The  prcmortional  value  which  the  grass  at  the  time  of  flowering  bears 
to  that  at  the  time  the  seed  is  ripe  is  as  6  to  8.  This  species  is  smaller  in  every  respect  than  the  preceding. 
The  leaves  are  seldom  more  than  (Vom  three  to  four  inches  in  length ;  It  affects  a  soil  similar  to  that 
Csvourable  to  the  growth  of  the  Eestkca  ovlna,  for  which  it  would  be  a  profitable  substitute,  as  it  will 
clearly  appear  on  a  oomparison  of  their  produce  with  each  other.  The  propoctional  value  which  the  grass 
of  the  lattermath  bears  to  that  at  the  time  the  seed  is  ripe  is  as  6  to  8,  and  Is  of  equal  value  with  the  grass 
at  the  time  of  flowering. 

5757.  Festdca  oeiiM  £.  R  —  The  dry  weight  of  this  species  was  not  ascertained,  because  the  smallness 
of  the  produce  renders  it  entirely  unfit  for  hay. 

5738.  Festhca  cdmbriea  Hud.  —This  species  is  nearly  allied  to  .the  Pe$t^ea  ovlna,  fnm  which  it  diflbrs 


Uttle,  except  that  It  is  larser  In  every  inspect    The  produce,  and  the  nutritive  matter  which  it  aflbrds, 
will  be  found  superior  to  those  given  by  the  F.  ovlna,  if  they  are  brought  into  conmarison. 
5759.  Brbmus  dtdndrut  Curt  Lond.   (B.  madrUinsU  R  of  P.  1140}  —  ThU  species,  Uke  the  Fesiitea 


dimbrica,  is  strictly  annual ;  the  above  is  therefore  the  produce  for  one  year ;  which,  if  compared  with 
that  of  the  least  productive  of  the  perennial  grasses,  will  be  fbund  inferior,  and  it  must  consequently  be 
r^^rded  as  unworthy  of  culture 
574a  Fdamunu/i/biia  With.  fiL  —  In  the  early  growth  of  the  leaves  of  thto  species  of  Pha,  there  Is  a 


striking  proof  that  early  fiowering  in  grasses  is  not  always  connected  with  the  most  abundant  early  pn^ 
duce  of  ieaveSb  In  this  respect,  all  the  species  which  have  already  come  under  examination  are  greatly 
inferior  to  that  now  qioken  of.    The  ciums  are  most  valuable  for  the  manufkcture  of  the  finest  straw 


plait 
5741.  Av^M  elMor  Cutt   iHdieu$  Mmenieeut  E,  of  P.  14227.}- This  grass  sends  forth  fiower-strawa 


It  is  suUect  to  the  rust,  but  the  disease  does  not  make  its  appearance  till  after  the  period  of  flowertaig;  it 
afftcts  the  whole  plant,  and  at  the  time  the  seed  is  ripe  the  leaves  and  straws  are  withered  and  dry.  Thia 
accounts  fbr  the  superior  value  of  the  lattermath  over  the  seed  crop,  and  points  out  the  propriety  of  taking 
the  crop  when  the  grass  is  in  flower. 

5742.  Fda  rtdtior  Curt  —The  botanical  characters  of  this  srass  are  almost  the  same  as  those  of  the 
^vtea  el&tior,  difftring  in  the  want  of  the  awns  only.  It  has  tne  essential  character  of  the  /fi'ilci  (florets, 
male  and  hennaphrodite ;  calyx  husks  two-valved,  with  two  fiorets} ;  and  since  the  Jvina  eUitior  is  now 
itrferred  to  that  genus,  this  may  with  certainty  be  considered  a  variety  of  it 

5743.  Festhca  ditrHitaiia  E.  ».— The  proportional  value  which  the  grass  at  the  time  the  seed  is  ripe 
bears  to  that  at  the  time  of  flowering^  is  as  6  to  14  nearly.  The  proporuonal  value  which  the  grass  of  the 
lattermath  bears  to  that  at  the  time  of  flowering,  is  as  5  to  14 ;  and  to  that  at  the  time  the  seed  is  ripe  aa 
5  to  &    The  above  particulars  will  conflrm  the  favourable  opUiion  which  was  given  of  this  grass  when 


speaking  of  the  F.  Aordeifurmis,  and  F.  giiiin.  (57Sa  and  5735. )  Its  produce  in  the  spring  is  not  very  great, 
but  of  the  flnest  quality,  and  at  the  time  of  flowering  Is  considerable.  If  it  be  compared  with  those  aflffect- 
Ing  simihir  soils,  such  as  F^  prattesis,  Fettiaa  ovlna,  ftc  either  considered  as  a  grass  for  hay  or  penmu 


nent  pasture,  it  will  be  fbund  of  greater  valua 

5744l  MUimm  fffuMm.  —  This  species  in  ito  natural  state  seems  conflned  to  woods  as  its  place  of  growth : 
but  the  trial  that  is  here  mentioned  conflrms  the  opinlcm  that  it  will  grow  and  thrive  in  open  exposed 
situations.  It  is  remarkable  for  the  lightoess  of  the  produce  in  proportion  to  its  bulk.  It  produces  fbliage 
early  in  the  spring  in  considerable  abundance;  but  iU  nutritive  powers  appear  comparatively  little 

5745b  Pda  marUima  £.  B.— The  proportional  value  which  the  grass  of  the  lattermath  bears  to  that  at 
the  time  of  flowering,  is  as  4  to  la 

5746L  Avina  praiinsit  E.  B.  —The  proportional  value  which  the  crop,  at  the  time  the  seed  is  ripe,  boars 
to  that  at  the  nme  of  flowering,  is  as  4  tod. 

5747.  Jirumu$  muUUlbnu  R  B.— This  species  is  annual,  and  no  valuable  properties  have  as  yet  been 
discovered  in  the  seed  It  is  only  noticed  on  account  of  its  being  fluently  found  in  poor  grass  lands, 
and  sometimes  in  meadowsi  It  appears,  flrom  the  above  partlcuuurs,  to  possess  nutritive  powers  equal  to 
some  of  the  best  perennial  kinds,  if  taken  when  in  flower ;  but  if  left  till  the  seed  be  ripe  (which,  fWmi  its 
early  growth,  is  A«quently  the  case),  the  crop  is  comparatively  of  no  value,  the  leaves  and  straws  being 
then  completely  dry. 

5748.  Festhca  loUAcea  Curt  Lond.— The  proportional  value  which  the  grass,  at  the  time  of  flowering. 
bears  to  that  at  the  time  the  seed  is  ripe,  is  as  12  to  13 ;  and  the  value  of  the  lattennath  stands  in  propor- 
tion to  that  of  the  crop,  at  the  time  of  flowering,  as  5  to  12 ;  and  to  that  of  the  crop  taken  at  the  time  the 
seed  is  ripe,  as  5  to  la  This  species  of  FettiuM  greatly  resembles  the  rye-grass,  in  habit  and  pUce  of 
growth ;  it  has  excellences  which  make  it  greatly  superior  to  that  grass,  for  the  purposes  of  either  hay  or 
permanent  pasture  This  species  seems  to  improve  in  produce  in  proportion  to  Its  age,  which  is  directly 
the  reverse  of  the  £2kllum  per^nne 

5749.  Fba  cngtita  Host,  O.  A.  —The  produce  of  this  species,  and  the  nutritive  matter  that  it  alibrda. 


are  equal  to  those  of  the  feUiiea  ovlna,  at  the  time  the  seed  is  ripe :  they  equally  delight  In  dry  soils.  The 

S eater  bulk  of  grass,  hi  proportion  to  the  weight,  with  the  comparative  coarseness  of  the  foliage,  renders 
e  />ba  cristkta  inferior  to  the  Fettuea  ovlna. 


iter  bulk  of  grass,  in  proportion  to  the  weight,  with  the  comparative  c 
..  />ba  cristkta  inferior  to  the  Fettuea  ovlna.  .    . 

575a  Festtica  AMkrwf  £.  B.  (Mttgaiia^  cauddlMS  E.  of  P.  1118.)— ThU  species  is  stricUy  annual ;  tt  U 


likewise  subject  to  the  rust :  and,  the  produce  being  but  Uttie,  it  ranks  as  a  very  inferior  grass. 

5751.  Festhca  calamdria  E.  B.  — The  proportional  value  which  the  grass,  at  the  time  the  seed  is  ripe, 
bears  to  that  at  the  time  of  flowering,  is  as  18  to  la    This  grass,  as  has  already  been  remarked,  produces 
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a  fine  early  follatt  ih  the  spring.  The  produce  is  very  fpretlL  and  Its  nutritive  powcn  are  considerable 
It  afipears,  (Vom  the  above  particulars,  to  be  best  adapted  for  hay.  A  very  singular  disease  attacks,  and 
Bometimefl  nearly  destroy*,  the  seed  or  this  grass :  the  cause  of  ttiis  disease  seems  to  be  unknowns  it  is 
denominated  claims  by  some ;  it  appears  bv  the  seed  swelling  to  three  times  its  usual  siae.  in  iMgtti  and 
thickness,  and  the  want  of  the  corcle  Dr.  t^^denow  describes  two  disllnet  species  of  it :  nrst,  the  simple 
clavus,  which  is  mealy  and  of  a  dark  colour,  without  any  smell  or  taste ;  secondly,  the  malignant  rlarua. 
which  Is  violet  blue,  or  blackfph,  and  internally  too  has  a  bluish  eolonr,  with  a  fetid- smell,  and  a  sharp 
pungent  taste.  Bread  made  from  grain  afifected  with  this  last  spetie^  is  of  a- Mulsh  colour;  and  when 
eaten,  produces  cramps  and  giddiness.  .  >  >     <     •  .  vj   v        - 

575^  Brdmus  iittbreuM  Hmt.  O.  A.  —  The  proportional  value  which  the  grass,  at  the  time  of  Aewerinc. 
bears  to  that  at  the  time  the  seed  is  ripe,  is  as  6  to  14.  This  species  greatly  resembles  the  preceding,  in 
habit  and  manner  of  growth  ;  but  is  inferior  to  it  in  value,  which  is  evident  fh>m  the  denclency  of  its 
produce,  and  of  the  nutritive  matter  aflbrded  by  IL**1  lie  whole  plant  k  likewise  coarser,  and  of  greater 
bulk  in  proportion  to  its  weight  The  seed  is  affbcted  with  the  same  disease  which  destroys  that  of  the 
fbnner  spenes. 

575&  Feattcu  Jlhitans  Curt  Lond  {G^hiA  ytiitani  B.  of  P.  lOSa)— The  above  produce  was  Uken 
fVom  grass  that  iiad  occupied  the  ground  for  four  years ;  during  which  time  It  had  increased  every  year. 
It  appears,  therefore,  contrary  Co  what  some  have  supposed,  to  be  capable  of  being  cultivated  in  perennial 
pastures. 

57»4l  Vha/Hiilis  Host,  G.  A.  —  If  the  nutritive  imwers  and  produce  of  this  species  be  compared  with 
anv  other  of  the  same  &mily,  or  such  as  resemble  it  In  habit  and  the  srti  which  It  affects,  a  superiority 
will  be  found,  which  ranks  this  as  one  of  the  most  valui^le  grasses.  Next  to  the  P^a  angustifblia,  it  pro. 
duces  the  greatest  abundance  of  early  fcdiage,  of  the  best  quality,  which  Ailly  compensates  fbr  the  compa. 
rative  lateness  of  flowering.  ^ 

5755.  Krvn^ao  coloratn  Hort  Kew.— The  atvonff  nutritive  powtn  which  this  grass  possesses  reoom. 
mend  it  to  the  notice  of  occupiers  of  strong  clayev  landf  which  cannot  be  drained.  .Its  produce  is  great^ 
and  the  fcdiage  will  not  be  denominated  coarse,  if  compared  wltn  grasses  which  aflbni  a  prodiice  equal  la 
quantity. 


575a  Hdrdeum  mrathae  E.  B  -—The  specific  charactes*  of  this  species  are  much  the  same  as  those  of 
the  Pda  ftitttis,  dfffbring  in  the  compressed  figure  of  the  straws  and  creeping  root  only.  If  the  produce 
were  of  magnitude,  it  would  be  one  of  the  most  valuable  grasses ;  for  H  produnes  fbliage  enrty  hi  the  qning. 


md  possesses  strong  nutritive  powers.  •,.<<'■,  ** 

5757.  AvinaJknAemt  Curt  Lond.  {Tri$eltim/lfw/$ceiu  £  of  P.  IQOp }  -,;rhe  pronortional  value  which 

the  grass,  at  the  time  the  seed  is  ripe,  bears  to  that  at  the  time 'of  flowering,  is  as  9  do  15.    Tlte  propor. 

tional  value  which  the  grass  of  the  lattermath  bears  to  that  at  the  time  of  flowering,  is  aa  Si  V>  15*;  'asid  to 

that  at  the  time  the  seed  is  ripe,  as  5  to  9. 
575&  flrbmut  sUrUu  E.  B.  -.64  dr.  of  the  flowers  a^brd  of  nutritive  matter  2*9  dr.    pie  nutritive 

powers  of  the  straws  and  leaves  are,  therefore,  more  than  twice  as  great  as  those  of  ti^e 'flowers.    This 

species,  being  strictly  annnal,  to  of  oomparatiTely  little  value:    The  above  particulars  show  that  it  has  very 

considerable  nutritive  powen,  more  than  its  name  would  imply,  if  taken  at  the  time  of  flowering;  but  if 

left  till  the  seed  be  ripe.  It  Is,  like  all  other  annuals,  comparatively  of  no  value. 
5759.  H<ttn»  m6Ui».  —64  dr.  of  the  roots  aflbrd  of  nntritive  matter  54  dr.    The  proportional  value 


which  the  gnus,  at  the  time  the  seed  is  ripe,  bears  to  that  at  the  time  of  flowering,  is  as  14  to  1&  Jhe 
above  details  prove  this  grass  to  have  merits,  which,  if  compared  with  those  of  other  species,  rank  it  with 
some  of  the  best  grasws.  The  small  lou  of  weight  which  it  sustains  in  drying  might  be  expected  from 
the  nature  of  the  substance  of  the  grsas ;  and  the  loss  of  weight  at  each  period  is  equal  The  grass  aflbrds 
the  greatest  quantity  of  nutritive  matter  when  In  flower,  which  makes  it  rank  as  one  of  those  best  adapted 
forhay. 

5700.  Fba/ertmi  war.  fi.  Host,  e.  A.  -^llie  proportional  value  which  the  grass,  at  the  time  of  flowering, 
bears  to  that  at  the  time  the  seed  Is  rqw,  is  nt  18  to  Sa  The  proportional  value  which  the  grass  o^  the 
lattermath  bears  to  that  at  the  time  of  flowering,  fs  as  6  to  13 ;  and  to  that  at  theUme  the  seed  to  ripe, 
as  6  to  90.  oj  I    .  I-. 

576L  PA/lims  modbtwn  Wither.  •^Tlkto  grass  is  Inferior  bi  many  respeots  to  the  Phl&un  prat^nsa  It 
is  sparingly  found  in  meadpwa  From  the  n  umber  of  bulbs  which  grow  out  of  the  straws  a  greater  portion 
of  nutritive  matter  might  havi  been  expected  'TWrf  *ifc«»-tri  prove  that  these  bulbs  do  not  form  so  f»lu- 
able'a  psn^  of  the'plant  al  the  )elntSi^which  <re  soicoospiettous  in  the  Pfal^um  praUosc^  the  nutritive 
powers  of  which  exceed  those  of  thp  P.  noddsum  aa  8  to  S8. 

57fi2.  AgrSftis  vulgdrfs  Wither.  — Thto  to  one  oTthe  mo*  common  of  the  bents,  imd  likewise  the  earliest ; 
In  tHese  respects  It  is  superior  id  alP  ethers  of  the  ssttne  feinfly,  but  Inferior  to  several  of  them  in  produce. 


and  the  quantity  of  nutritive  mettor  it  aflfasda  As  the  species  of  this  family  are  geq^ral^y  Te)ecte4  by  the 
cultivator,  on  account  of  the  lateness  of  their  flowering :  and  this  circumsUnce,  as  has  aTready  been  ob- 
served,  does  not  always  impiv  a  proportional  Istteness  of  foliage,  their  oompaMtive  merits  in  fthto  respect 
may  be  better  seen,  by  bringlog  them  into  one  view,  as  to  the  value  of  their  early  foliage. 

ntaprmmtD^ffimm        ThdrmMHrn  Tht apfM^  Diffiremu        TkitrmMlm 


mtaii^  .  Midill««r April  -  1S|,  .^tMsiUtm            .  Thrcaveebl 

P«1WS  .  OneveekUtcr  -                -  S-jf  IHtorilia       -  Ditto      ditto 

■telaaAn  -  Two  ditto   -  .              -  St^  i«p«u           .  Ditto       ditto 

oaidna  -  DilitoAUlo  .  1-5  rwrl'-tm      .  Ditto       ditto 

■trtctB  ■  DModtoo  •.  t*S  fc..-«fnf}>,i^  ,  Utto      ditto 

5763.  Fdnicum  MttmgvMtle  E.  B.  »Thto  species  to  skriotly  annual ;  and  tmm  &e  lesulU  of  thto  trial,  its 
BUtritivepowcrs  appear  to  be  very  ipoonsiderable         ,         ,        .  .       '. 

5764.  T%e  graue*  wkiak  qffbrd  the  best  culnujor  straw  plait  ue,  according  fo  Sindalr,  as'follow : . 

diiftlraik,  MiSrdiu  MttaU.  Motandtara  aunnufUtah    iioloodhn   wtatSa.  .Mm,  «nSnZ 

pntAwe,  Antfuninthum  odarteitm,  wlpintitfa  lobkU,  q>\ca         bertml  KfwumT  AVhcMTspoR-wlMit,  tw  and  estt  haw 

5765.  The  period  tar  emUing  ike  aUms  to  when  they  ase  hi  UdsBsm.  Theysrs  bleaebod^by  pouring 
boiling  water  over  them,  In  wbick  they  remain  ten  arinnfees,  and  arc  afterwacds  spread  en  a  grass-plot  for 
seven  or  eight  days.  Sinclair  fbund  that  by  letting  the  ouhns  remain  in  hot  water  fnm  ene  lo  two  hours, 
only  two  or  three  days*  bleaching  was  required.  When  bleached,  they  ace  taken  up,  washed  clean,  and  put 
In  a  moist  state  in  a  dose  vessel,  where  they  an  suhicoted  to  the  ftunes  ef  bittniMsttliihur  for  two  hoursL 

Oreen  culms^  immersed  for  ten  minutes  in  a  strong  solution  of  acetie  acid,  and  thai.  I •  >   ^- 

idiureous  acid  gas,  are  bleached  perfectly  white  ki  half  an  hour.    Green  culms,  tai 


i.suhiected  to  the  suL. 
inmcrsed  foe  fifteen 

bepame  in  four  days  as  perfeetly  bleached  as  those  oufaoM  which  were  soOded  and  bleached  eight  days  on 


the  grass.  The  texture  of  the  straw  was  not  in  the  least  injured  by  these  proeasfes.  The  application  of 
the  sulphureous  acid  gas  to  the  moistened  culms,  even  after  scaMlng  andAleaching  on  the  grass,  bad.  In 
every  instance,  the  eflbot  of  greatly  improving  the  colour,  and  that  without  belag  producUve  of  the  smallest 
injury  to  the  texture  of  the  straw.  {H<^.  Cfram.  Hoi,  «d  edit.  427.) 
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fiTSBL  T9imime1keLu»ommlMitmikenmip«tfKtmmmer,llh»^tnmtaMM 
way  of  Um  eoarnon  Finrnh  fpliMlnw  pkit  In  th«  EocUih  pl«it»  the  strawt  are  flattened  by  a  man 
baod-mlH  nade  ftar  the  pwpaw;  but  the  Lethorn  iilalt  Has  the  adrawt  worked  without  flattening,  and 
prewuwli  applied  alfeerlihe  plaH  is  made.  U  It  enentlal  that  these  two  points  should  be  obterrcd  by 
tiioee  who  wish  to  rital  the  Antsi  Lsshora  aMnuteturei  By  reversing  the  common  npde  of  platting,  the 
fingers  h«T«  a  nuich  gceatcr  power  in  firmly  and  intimately  knitting  the  straws ;  and  the  round  or  un. 
flattened  stete  of  the  straws  allow*  of  their  being  more  closely  knitted,— a  circumstance  that  gives  an 
appeaMMe  simlfav  l»tfae  real  Leghorn  plait   (/ML)    The  varieties  of  wheat  or  rye  alrcadv  mentioned 

(5061  and  5057.)  are  now  generally  ooosidered  Ikr  preHerable  to  any  of  the  ftwa«e  grasses  to  the  ] 

ofitnwpluc 


Chaf.  VII. 

Managemeni  cf  Lands  permanenify  under  Ora»§, 

5767.  In  every  country  by  Jar  the  greater  proportion  {fperennud  grass  lands  is  the  worlr 
of  nature  .*  and  it  is  not  tUl  an  adranced  period  in  the  progress  of  agriculture  that  much 
attention  is  paid  to  their  management.  But  as  the  extension  of  tillage,  planting,  and 
the  formation  of  parks  and  gardena,  limit  the  range  of  the  domestic  animals,  their  focd 
becomes  more  valuable ;  and  it  then  becomes  an  object  to  increase  it  by  the  culture  of 
roots  and  artificial  herbage  on  some  lands,  and  by  the  improved  management  of  the  spon- 
taneous productions  of  others.  In  a  highly  cultivated  country  like  Britain,  therefore, 
those  lands  retained  in  grass  eitlier  are,  or  ought  to  be,  such  as  are  more  valuable  to  the 
owners  in  that  sUte  than  they  would  be  in  any  other.  Such  lands  naturally  divide  them- 
selves into  two  classes :  thobe  which  are  fit  either  for  mowing  or  pasture ;  and  those  which 
are  fit  for  pasture  only. 

3xcT.  I.     Perenniat  Grass  Lands  JU  fir  mowing,  or  Meadofw  Lands* 

5768.  Under  the  term  meadow^  we  include  all  such  land  as  is  kept  under  gnus  chiefly 
for  the  sake  of  a  hay  crop,  though  occasionally,  and  at  particular  seasons  of  the  year,  it 
may  be  depastured  by  the  domestic  animals ;  and  we  usually  include  under  this  term  tlie 
notion  of  a  greater  degree  of  moisture  in  the  soil,  than  would  be  thought  desirable  either 
for  permanent  pasture  or  lands  in  tillage.  Where  hay  is  in  great  demand,  as  near  large 
towns,  and  especially  if  a  good  system  of  cropping  is  but  little  understood,  a  great  d^l 
of  arable  land  may  be  seen  appropriated  to  hay-crops ;  but  the  most  valuable  meadows 
are  «uch  as  are  either  naturally  rather  moist,  or  are  nadered  so  by  means  of  irrigation. 
There  ore  three  descriptions  of  these  meadows :  those  on  the  banks  of  streams  and  rivers ; 
those  on  the  uplands,  or  more  elevated  grounds ;  and  bog-meadovrs ;  and  each  of  these 
kinds  may  be  stocked  with  grasses,  either  naturally  or  by  art,  oAd  may  be  irrigated  by 
one  or  other  of  the  dlfierent  watering  processes  already  described. 

5769.  Stoer-meadom,  or  those  which  are  situated  in  the  bottoms  of  valleys,  are  in 
general  by  far  the  most  valuable.  Tlicy  are  the  most  productive  of  gnus  and  hay,  yielding 
sustenance  for  cattle  through  the  summer  and  the  winter,  and  producing  an  everlasting 
source  of  manure  for  the  improvement  of  the  adjoining  lands, 

5770.  nesaait  detp,  and  eammonltf  aUwial,  having  been  deposited  bv  water,  or  washed  down  flrom  the 
adioining  eminences ;  the  surftce  js  even,  fVom  the  same  cause ;  and,  what  is  of  oonsidenble  importance, 
it  has  a  gradual  declivity  or  surface^rainage  to  the  river  or  stream  which  almost  invariably  flows  in  the 
lowest  part  of  every  valley,  and  which  is  essential  to  this  description  of  meadow,  the  principal  defects 
to  which  such  landi  are  liable  are,  the  ooxlngout  of  n>rings  towards  their  Junction  with  the  rising  lands, 
and  the  inundations  of  the  ilver  or  stream.  The  former  ev  il  Is  to  be  remedied  by  under.draining,  and  the 
latter  by  embanking;  Such  meadows  are  generally  stocked  with  the  best  grasses ;  and  their  culture  con. 
sists  of  little  more  than  fbrming  and  keeping  open  a  sufflcient  number  of  surfiwe-gutters  or  ftirrows  to 
carry  off  the  raiOi^water;  rooting  out  eoeh  tufts  of  rushes,  or  bad  gra«cs  and  herbage^  as  may  oocasionany 
appear;  ilestroyingmQles.  and  spreading  the  earth  they  throw  up;  removing  heavy  stock  whenever  their 
f¥eC  poacn  (he  sttH&ce;  sbotttogup,  bush.harrowing,  and  rolling  at  th«  oommtecencnt  of  the  growing 
season }  and  finally  so  MUusting  the  mowing  and  pasturing  as  to  keep  the  land  In  good  heart  without  laying 
on  manure. 


BTIh  ne  mwtimUatig  wteadom$/dr.  wriaimom,  are  of  this  descriptioa ;  the  necessary  drains  and  other 
workaaie  executed  with  greater  eaie,  and  with  less  expense ;  and  the  management,  as  we  have  seen  (438a), 
Is  also  comparatively  easier  than  in  watertng  sloping  surftoes. 

5772.  Upland  meadows,  or  mowing  lands,  are  next  in  value  to  those  of  valleys. 
SnSk  Tke  soa  is  either  naiuraUy  good^  and  well  adapted  fbr  grass,  or.  If  inferior  by  nature,  it  Is  ro 
sHusted  as  to  admit  of  enrichment  kiy  ample  suppliee  of  manura.  Of  this  last  dcvripCioB  are  the  upland 
meadows  or  hayUmds  of  Middlaea  ;  whkib,  though  on  the  asost  tenacious,  and  often  stony  days,  are  yet, 
by  the  abandanoe  of  mamm Obtained  flmn  the  metmpolis,  rendered  as  productive  as  the  best  upland  soils 
employed  aS  hay  lands.  The  roots  of  perennial  gmssies,  whether  fibrous  or  erecping,  never  wtrike  deep 
into  the  soil^  andtbrn.  derivlneth(rir  aourlahmept  ehlefly  Atom  the  surftoe,  topudiessiags,  of  well.rotted 
manune^  rtipeatad  on  tile  same  fiekl  Ibr  centuitos,  ftrnn  at  last  a  thin  black  stratum  among  the  roots  of 
ihemsst wMch pradacss  Cbe adost Inxurtant  eiopa 

•  ^fm.  TlecaNiifvaru^MresMdSttVMaalNs  move  attention  and  espeoMttlMn  tbatvoT valleys:  being 
more  dUBcult  to  <>afci,  and  reqnirtny  wgubr  sopplies  of  manute  Hie  IrmgubursuvAce  of  uplands  is  aiA 
either  ttftontiln  upstage  or  to  stagnate  the  soffface  walav)  the  tint  pvodnce  aiursh  planu  and  coarse 
bertMge;,  and  the  latltrdesCrovsor  weabcns  whatever  is  growing  on  the  sorfiiee,  and  encourages  the  growth 
of  mess.  Both  evik  are  to  be  remedied  by  the  obvious  resources  of  drainage.  Moss  to  a  very  com- 
mon enemy  to  grass  lands,  and  is  only  to  be  eflbctu«illy  dcttroved  by  ridi  dressings  M*  manure:  Rolling. 
and  top.dresslngs  of  lime  aiul  salt,  have  been  recommended  for  destroying  it ;  but  tliere  is  no  mode  by 

3  M  :} 
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which  it  can  be  subdued  and  kept  under,  but  by  adding  atrength  to  tbe  gnus  pluiti,  and  tberebjr  enabltag 
them  to  mffticate  their  enemy.  Moss  is  never  found  on  rieh  lands  unless  they  are  eompletdy  shaded  bj 
trees.  Besides  molehills,  upland  meadows,  when  neglected,  are  ftequently  troubled  with  ants,  which 
form  heaxM  or  hillocks  of  grass  and  earth,  more  ii^urious  and  more  cUfficult  to  get  quit  of  than  those  of 
moles.  The  mode  of  uking  moles  is  a  simple  operation,  and  will  be  described  in  the  proper  place; 
that  of  destroying  ants  is  more  complicated  and  tedious,  and,  being  peculiar  to  grass  lands,  shall  here 
be  described. 

5775.  AntJtiUs,  or  kabitatiout^  are  iniurlous  to  meadow  lands,  by  depriving  the  fkrmer  of  a  crop  in  pro. 
portion  to  the  surface  they  occupy,  and  by  interfering  with  the  operations  of  rolling  and  mowing.  They 
consist  of  little  cminenoea,  compoaed  of  small  particles  of  sand  or  earth,  lightly  and  artfully  laid  together, 
which  may  often  be  computed  at  a  tenth  part,  or  more,  of  old  grass-lands.  In  some  plaoes,  where  negll. 
gence  has  suffered  them  to  multiply,  almost  half  the  land  has  been  rendered  useless  {  the  biUs  standing  as 
thick  together  as  grass-oocks  in  a  bay.field :  and  what  is  verv  surprising,  this  indolence  is  defended  by 
some,  who  affirm,  that  the  area  or  superficies  of  their  land  is  therebv  increased :  whereas  it  Is  well  known 
that  very  little  or  no  grass  ever  grows  thereon,  and,  therefore.  If  the  surface  Is  increased,  the  produce  la 
proportlonaMy  decreased. 

5776.  In  order  to  remove  antJuUst  and  destroy  the  insects,  it  has  been  a  custom  In  some  places,  at  the 
beginning  of  winter,  and  often  when  the  weather  was  not  very  cold,  to  dig  up  the  ant.hills  three  or  four 
Inches  below  the  surfsce  of  the  ground,  and  then  to  cut  them  In  places,  and  scatter  the  flragments  about ; 
but  this  practice  only  disseminates  the  ants,  instead  of  destroying  them,  as  they  hide  themselves  among 
the  roots  of  the  gnus  for  a  little  time,  and  then  collect  themielves  together  again  upon  any  little  eminence, 
of  which  then  are  great  numbers  ready  for  thehr  purpose,  such  as  the  ciroular  ridges  round  the  hollows 
where  the  bills  stood  before  It  Is,  therefore,  a  much  better  method  to  cut  the  hflls  entirely  ofT,  rather 
lower  than  the  surface  of  the  land,  and  to  let  them  lie  whole  at  a  little  (Ustance,  with  their  bottom  up. 
wards ;  by  this  means  the  ants,  which  are  known  to  be  very  tenacious  of  their  abodes,  continue  in  thcdr 
habititions  until  the  rains,  by  running  into  their  holes  of  communication,  and  stagnating  in  the  hollows 
formed  by  the  removal  of  the  hills,  and  the  frosts,  which  now  readily  penetrate,  destroy  them  If  a  little 
seot  were  thrown  cm  the  places,  and  washed  in  wtth  the  rains,  it  would  probably  contribute  greatly  to  the 
intended  effect  The  hilu,  when  rendered  mellow  by  the  flrasts,  may  be  broken  and  dispersed  about  the 
land.  By  this  method  of  cutting  the  hills,  one  other  advantage  is  gained ;  the  land  soon  becomes  even 
and  fit  for  mowing,  and  the  little  eminences  being  removed,  the  insects  are  exposed  to  the  wet,  which  la 
very  disagreeable  and  destructive  to  them.  It  would,  perhaps,  be  a  better  practice  than  that  of  suffering 
the  hills  to  remain  oo  the  ground,  to  collect  the  parts  of  them  which  have  been  pared  off  into  a  heap,  in 
some  convenient  place,  andthen  form  them  Into  a  compost,  bv  mixing  a  portitm  of  qulck-llme  with  them. 
In  wet  weather  these  insects  are  apt  to  accumulate  heaps  of  sandy  particles  among  the  grass,  called  by 
labourers  sprout-hills,  which  quickly  take  off  the  edge  of  the  scythe  These  hilto,  which  are  very  light  and 
compressible,  may  be  conveniently  removed  by  frequent  heavy  rolling. 

5777.  In  the  Nor/oik  mode  qf  cutting  and  burning  antJkiiU^  the  process  is,  to  cut  them  up  with  a  heart- 
shaned  sharp  spade  or  shovel,  in  Irregular  lumps  of  from  ten  to  fifteen  inches  in  diameter,  ud  from  two 
to  five  or  SIX  inches  thick.  These  are  to  be  turned  the  grass.side  downwards,  until  the  mouldaide  is 
thoroughly  dry.  and  then  to  be  set  the  grass-side  outwards,  until  they  are  dry  enough  to  bum.  The  fire 
may  be  kindled  with  brushwood,  and  kept  smothering,  bv  laying  the  sods  or  lumps  on  gradually,  as  the 
fire  breaks  out,  until  ten  or  fifteen  loads  of  ashes  are  raised  in  one  heap^  which  the  workmen  formerly  com. 
pleted  for  a  shilling  or  eighteen-pence  each  load  of  ashes.  The  places  from  which  the  hills  have  been  re- 
moved may  be  sown  with  grass-seeda  Besides  the  destruction  of  the  ants,  this  is  a  ready,  though  by  no 
means  an  economical,  way  of  raising  manure,  and  in  some  cases  ought  not  be  neglected,  on  grounds  where 
such  a  process  Is  required. 

577&  WhtU  is  eaUed  **  gelding  '*  antJkilts  is  thus  described :  —With  a  turfing-lron  make  two  cuts  acxxM 
the  hiU  at  right  angles  to  each  other ;  then  turn  back  the  four  quarters  thus  obtained  tnm  off  the  hill, 
leaving  it  bare ;  next  cut  out  and  throw  to  a  distance  the  interior  earth  of  the  hill  with  all  the  ants ;  turn. 
Ing  their  winter's  board  of  provision,  as  well  as  all  their  excavated  abode,  to  the  very  bottom  Now  return 
the  quarters  of  turf  to  their  former  place,  treading  them  down  to  form  a  basin  to  hold  the  winter's  tain, 
which  will  prevent  the  settlement  of  any  new  colony  of  the  ants,  and  they,  being  thrown  on  the  surfiwe. 
wUl  perish  by  the  frost 

57  /9.  Where  gra*$  lands  are  st{ffleient^  rolled  with  a  heavy  roUer  onoe  or  oftener  every  year,  no  ant. 
hills  will  ever  be  formed  greater  than  the  roller  can  compress,  and  consequently  no  injury  will  be  sustained. 
In  this,  as  in  most  other  cases  of  disease,  proper  regimen  is  the  best  cure.  In  domestic  economy,  various 
directions  are  given  for  destroying  bugs,  lice,  and  other  vermin ;  but  who  ever  had  any  to  destroy,  who 
attendedproperiy  to  cleanliness  ? 

578a  l%e  sutrace  <tf  some  rrass  lands  that  hawe  been  long  rolled  is  apt  to  get  bito  that  tenacious  state 
denominated  hide  bound.  When  this  is  the  case,  scarifying  the  turf  with  a  plough,  consisting  only  of 
coulters,  or  harrow-teeth,  or,  in  preference  to  all  other  implements,  with  Wilkie  or  Klrkwood^l  brakes, 
■o  that  Uie  whole  surlkce  may  be  cut  or  torn.  Is  to  be  recommended.  Th^  tenacious  state,  rolling  tends 
to  Increase ;  whereas,  by  scarifying,  the  surfkce  is  loosened,  and  the  roots  acquire  new  means  of  improrcd 
vegeution.  This  operation  seems  particularly  useftil,  when  It  precedes  the  manuring.  When  hay  land 
of  a  retentive  qualitv  is  depastured  by  cattle  or  hones' in  wet  seasons,  it  recelvea  much  injury' from  their 
feet,  and  becomes  what  is  technically  called  poached.    Every  step  they  take  loaves  an  impression,  which 


fills  with  rain  water,  and  then  the  hole  stands  full  like  a  cup.  This  wetness  destroys  the  herbage,  not  only 
In  the  hole,  but  that  also  which  surrounds  it,  while  at  the  same  time  the  roots  of  ttie  grasses,  as  well  as  the 
cround,  are  chilled  and  Injured.  No  good  farmer,  therefore,  will  permit  any  cattle  to  set  a  foot  on  such 
land  in  wet  weather,  and  few  during  the  winter  months,  on  any  consideration.  Sheep  are  generally 
allowed  to  pasture  on  young  grasses  in  dry  weather,  from  the  end  v^  autumn  to  the  beginning  of  March ; 
they  are  then  removed,  and  it  rarely  happens  that  any  animal  Is  admitted  till  the  weather  b£  dry,  and  the 
surface  so  firm  as  to  bear  their  pressure  without  being  poached  or  injured. 

5781.  In  manuring  upland  meadoufs,  the  season,  the  sort,  the  quantity,  and  the  frequency  ofapplicatioa 
are  to  be  considered. 

5782.  With  regard  to  the  season  at  which  manure  Aould  be  apftUed^  a  great  diflbrence  of  opinion  prevails 
among  the  farmers  of  England.  In  the  county  of  Middlesex,  where  almost  all  the  grass  lands  are  pr«- 
served  for  hay,  the  manure  is  invariably  laid  on  in  October  {Middlesex  Reoort,  p.  8?4^),  while  the  land  Is 
suiHcientlv  dry  to  bear  the  driving  of  loaded  carts  without  ii^ury,  and  when  the  heat  of  the  day  is  so 
moderated  as  not  to  exhale  the  volatile  narts  of  the  dung.  Others  prefer  applying  it  immediately  after 
the  hay.time,  from  about  the  loiddle  of  ^ly  to  the  end  of  August,  which  Is  said  to  be  the  **  good  old  time  " 


ringfrostywc         , „ 

is  not  cut  up  by  the  carts,  the  fertilising  parts  of  the  dung  are  dissipated,  and  washed  away  by  the  snow  and 
rains  before  they  can  penetrate  the  soil 

578a  There  is  scarcely  any  sort  qf  manure  that  will  not  be  us^ul  when  laid  on  the  surface  qf  gnus 
grounds  ;  but,  in  general,  those  of  the  more  rich  dung  kinds  are  the  most  suitable  for  the  older  sort  of 
sward  lands :  and  dung,  in  composition  with  fresh  vesetable  earthy  substances,  the  most  useftil  in  the  new 
leys  or  grass  lands.  In  Middlesex  it  is  the  practice  of  the  best  farmers  to  prefer  the  richest  dung  they  can 
procure,  and  seldom  to  mix  it  with  anv  sort  of  earthy  material,  as  they  find  it  to  answer  the  best  with  regard 
to  the  quantity  of  produce,  which  is  the  principal  object  in  view ;  the  cultivators  depending  chiefly  for  the 
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nle  ofttieir  hay  in  the  Jjondon  laaikeCi.  It  (•  the  pnetlee  to  tisni  orer  the  dang  that  l«  brought  tram 
London  in  a  tolerable  itate  of  rottenncw,  once  chom>Ing  it  well  down  in  the  operation,  m  as  to  be  in  a 
middling  state  of  fineness  when  put  upon  the  land,  ft  is  necessary,  bowoTer,  that  it  should  be  in  a  more 
lottsn  and  reduced  state  when  ap61ied  in  the  spring,  than  when  the  autumn  is  chosen  for  that  purpose 
{Diek$on'M  FraeUeal  AgricuUure,  voL  iL  p.  915.) 

578i.  Seme  inierettittg  egperimentt  kmve  term  made  with  d^firetd  kinds  ef  mmmre.  for  the  purpose  of 
ascertaining  their  efitets,  with  regard  to  the  quantity  and  ouaUty  of  the  produceon  ditftrent  kinds  ofland. 
Fourteen  lob.  of  half  an  acre  each,  were  thus  manured,  and  the  grass  was  made  into  hay,  all  as  nearly  alike 
as  possible,  llie  greatest  weight  of  nay  was  taken  tnm  the  lot  manured  with  horse,  cow,  and  slaughterhouse 
dung,  all  mixed  together,  or  each  about  an  equal  quantity.  It  lay  in  that  state  about  two  months ;  and 
was  then  turned  over,  and  allowed  to  lie  eight  or  ten  days  more,  after  which  it  was  put  on  the  land  before 
it  had  done  fermenting,  and  spread  immediately.  To  asoertaui  the  quality  nt  the  produce  of  the  difltoent 
lots,  a  small  handful  from  each  was  laid  down  on  a  dry  clean  place,  where  there  was  little  or  no  srass.  and 
six  norses  were  turned  out  to  them  one  after  another.  In  selecting  the  lots,  there  seems  to  have  been  little 
dillbrence  of  taste  among  the  horses ;  and  all  of  them  agreed  in  ngecting  two  lots,  one  of  which  had  been 
manured  with  blubber  mixed  with  soil,  and  the  other  with  soot,  in  both  instances  laid  on  in  the  month  of 
April  preceding.    {Lameatkire  Report^  p.  190.  ^  feq.) 

578£  The  firvporOtm  qf  mamire  that  is  necessary  must,  in  a  great  measure,  depend  upon  the  cireum- 
stances  of  the  bmd,  and  the  focility  of  procuring  it  In  the  district  of  London,  where  the  manure  is  of  a 
▼erv  good  and  enriching  quaUty,  from  its  being  produced  in  stables  and  other  places  where  animals  are 
highly  fed,  the  quantity  is  usually  from  four  or  five  to  six  or  seven  loads  on  the  acre,  such  as  are  drawn 
by  three  or  four  horses,  in  their  return  from  taking  up  the  hay  to  town.    (ZMcAs<ni'#  Pntd.  Agr.  vol  il. 

pL91& 

578&  Manmre  it  UM  om  ai  hOenali  cf  time  more  or  less  disUnt,  according  to  the  same  circumstances 
that  determine  the  quantity  of  it  Though  there  are  some  instances  of  hay  grounds  bearing  fair  crape 
every  year  during  a  length  of  years,  without  any  manure  or  any  advantage  from  pasturage,  except  what 
the  after-grass  has  afforded  [MarAaFt  Review  of  Report*  to  ike  Board  qf  AgricuUuret  p.  \9S.  fVestem 
Deparlmemt) ;  yet,  in  general,  manure  must  either  be  allowed  everv  third  or  fourth  year,  in  the  land 
depastured  one  year,  and  mown  the  other;  "  or,  what  is  better,  depasture  two  years,  and  mow  the 
third."  iNortkvmberlmid  Report,  p.  11 1.)  A  succession  of  hay  crops  without  manure,  or  pasturage,  on 
meadows  not  irrigated,  is  justly  condemned  by  all  judicious  fiirmers,  as  a  sure  means  of  impoverishing 
thesoa 

5787.  JBog  meadows  are  the  least  valuable  of  any :  they  are  of  two  kinds ;  peat  bogs, 
and  earthy  bogs. 
5788.  Pea/  bogi  are  situated  in  hollows  or  basins,  which,  fhmi  having  no  natural  outlet  for  water,  and 


not  being  so  deep  or  so  plentlftillT  supplied  with  that  dement  as  to  constitute  lakes,  becomes  fllled  up  with 
aquatic  plants  and  mossesw  Bv  the  decay  of  these  after  a  certain  time,  and  the  drainage  and  culture  of 
art,  a  surface  of  mossy  soil  is  formed  on  which  some  of  the  inferior  grasses  may  be  sown  or  will  spring  up 


naturally.  In  warm  moist  climate^  and  where  the  mould  of  the  bog  is  rich,  florin  or  Tlmothv  grass  may 
be  found  to  answer ;  but  in  general  the  woolly  soft  grass  and  cock's-foot  are  resorted  to,  unless  indeed  lime 
be  applied,  or  a  coating  of  sand  or  earth,  in  which  cases  the  clovers  and  better  grasses  will  sometimes 
answer.    These  bogs  are  in  general  too  soft  for  pasturing  any  other  animals  than  sheein 

678B.  Bartkg  bog  meadowi  are  situated  either  In  hollows  or  on  slopes.  They  are  formed  by  an  accumu. 
lation  of  water  in  the  subsoil,  which  not  finding  a  fteepassage  in  any  onepoin^  spreads  under  and  filtrates 
upwards  through  a  considerable  extent  of  surface.  Tne  grasses  on  such  meadows  before  they  are  drained 
are  chiefly  of  the  sprot  or  J6ncus  kind ;  but  by  draining  the  qualitv  of  these  is  improved,  and  better  kinds 
appear.  Such  meadows  yield  a  considerable  produce  of  coarse  nay;  they  abound  chiefly  in  cold  hilly 
districts  devoted  to  breeding. 

3790.  The  culture  and  management  qf  bog  meadows  diffbr  in  nothing  essential  from  those  of  the  river 
kinds.  A  lighter  roller  is  used  in  spring,  the  greatest  care  Is  taken  in  eating  down  the  latter  grass, 
whether  with  small  cattle  or  sheep;  and  In  some  cases,  in  very  dry  weather  in  summer,  the  main  drains 
are  dammed  up  for  a  fow  weeks  in  order  to  stagnate  the  water,  and  supply  the  soil  with  moisture  No 
manure  is  ever  given  unless  in  the  case  of  some  cultivated  peat  bogs,  which  are  dressed  with  earthy  or 
saline  mixtures. 

5791.  At  branches  of  culture  common  to  every  description  of  hay  lands  may  be  men- 
tioned, the  hay-maldng,  the  application  of  the  after-grass,  and  pasturage. 

5793.  The  making  of  natural  or  meadow  hay  has  been  carried  to  greater  perfection  in 
the  neighbourhood  of  London  than  any  where  else ;  and  it  may  ^erefore,  with  great 
propriety,  be  recommended  as  an  example  to  the  rest  of  the  kingdom.  The  following 
account  of  it  is  drawn  from  Middleton*s  Agricultural  Survey  qf  Middlesex  : 

579&  VFhen  the  grass  is  nearly  Jit  Jbr  mowings  the  Middlesex  former  endeavours  to  select  the  best 
mowers,  in  number  proportioned  to  the  quantity  of  his  grass  and  the  length  of  time  it  would  be  advisable 
to  have  it  in  hand ;  which  having  done,  ne  lets  it  out,  either  as  piece-work,  or  to  be  mown  by  the  acre. 
In  the  latter  way,  each  man  mows  fttmi  one  acre  and  a  half  to  an  acre  and  three  quarters  per  day ;  some 
there  are  who  do  two  acres  per  day  during  the  whole  season.  About  the  same  time  he  provides  five  hay. 
makers  (men  and  women,  including  loaders,  pitchers,  stackers,  and  all  others)  to  each  mower.  These 
last  are  paid  by  the  day,  the  men  attending  from  six  till  six,  but  the  women  only  from  eight  till  six. 
For  an  extra  hour  or  two  in  the  evening,  when  the  business  requires  despatch,  they  receive  a  proportionate 
allowance. 

579«.  The  mowers  msuat^  begin  their  work  at  tkreet/our,  orjhe  o'clock  in  the  momtng.  and  continue  to 
labour  till  seven  or  eight  at  night ;  resting  an  hour  or  two  in  the  middle  of  the  day.  Every  hay.maker 
is  expected  to  come  provided  with  a  fork  and  a  rake  of  his  own :  nevertheless,  when  the  grass  is  ready, 
and  labourers  scarce,  the  former  is  frequently  obliged  to  provide  both,  but  for  the  most  part  only  the  rake. 
Every  part  of  the  operation  is  carried  on  with  forks,  except  clearing  the  ground,  which  is  done  with 
rakes ;  and  loading  the  carts,  which  is  done  by  hand. 

A79d.  Tint  day.  All  Um  mm  mown  bdbn  nine  o^clock  In  into  what  m  called  singl*  vtaid  rawa ;  and  the  last  epcntlea 
tfte  marninf  U  tedded,  in  vluch  Rteat  care  is  taken  thoroaKhlr      of  ihb  day  is  to  put  it  into  graaa-cocks. 

tolooeenevenrlnmp,and  totfKwItevanhrowatlthecnmniL  A796.  Sfconrf  Aw.  The  business  of  this  d«  cemmniecs  with 
Bj  this  regular  mediod  of  teddiivi  ||t«h  m  tuv,  the  hi^  vill  tedding  all  Uie  grass  that  was  nwwn  the  flnt  day  after  nine 
be  of  a  more  Taluable  qoaii^,  haat  more  equaUy  la  the  stack,  o'clook,  and  all  that  was  mown  this  daj  tielbre  nine  o'clock, 
and  wUI  conwquentljr  not  be  so  liable  to  damaffs  or  fire ;  wUi  Neat,  dw  pass  cocks  arato  be  weU  shaken  out  Into  sladdles  (or 
be  of  grsntcr  quantity  when  cut  faito  tnuMs,  and  wiU  sdl  at  a  separate  j^ou)  of  fl««  or  six  yards'  diameter.  If  the  enp 
betterpiice;  for  when  the  ftfaai  is  suflbrcd  to  lieadayor  two  should  be  so  thin  and  light  as  to  leave  the  spares  betweei  theM 
bcfoR  It  U  tedded  out  of  the  swath,  the  upper  aoffluie  Is  dried  staddka  raiher  laige,  such  soaoas  most  be  Imraedlatriy  lakcd 
by  the  son  and  winds,  and  the  Interior  part  Is  not  dried,  but  clean,  and  tho  raklngi  mixid  with  the  other  has.  In  order  to  its 
withered,  a»  that  the  tarfaa  lose  much,  both  as  to  quality  and  all  dryincor  a  uniform  colour.  The  next  busmcss  Is  to  turn 
qnantlty,  whkh  an  very  ntatcrial  circumstances.    Soon  after      the  staddlas,  and  after  that,  to  turn  the  gnus  that  was  Icddad 

.  .. -_-..- 'ng,  once  or  twice.  In  Oie  manner 

This  should  all  be  don*  before 
t  the  whole  may  lie  to  dry  while 


qnantlty,  which  an  very  ntatcrial  circumstances.    Soon  after  the  staddlas,  and  alter  mat,  lo  nun  tne  gnus  tnac  was  icdd«l 

flw  teddtog  b  flnldhed.  the  hay  is  turned  with  the  same  degree  In  the  first  part  of  the  morning,  once  or  twice.  In  Oie  manner 

of  care  and  attention;  and  if.  tnm  the  number  of  hands,  they  described  for  the  first  dav.    This  should  all  be  don*  before 

■re  able  to  turn  the  whole  again,  thsgr  do  so,  or  at  least  as  tweUe  or  one  o'c'ock,  so  that  the  whole  may  lie  to  dry  while 

much  ofltaaUicy  can.  till  twclreor  one  o'clock,  at  which  time  the  work-people  are  at  dinner.    After  dfauicr,  the  fim  tiling  to 

Oicydla*.  The  flnt  thing  to  be  done  after  dtaiar  Is  to  rake  n  be  dan*  la  to  take  the  staddles  Into  doahle  wind-rows ;  nut,  to 
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xalM  llM  tfttm  into  liiiri*  «faad.Rnrii ;  <h«n  tht  doabl*  vloil-  Mol  aad  eloady,  no  Mit«r  It  MobaUjr  «UI  Im  At  to  cavry.    In 

i«w*u*ptttliM»lMMbD«<«ock*}  mad  bally,  tho  wtad-ww  wn  Ch«t  et«,  Uw  Oni  tiliv(  Mt  «fiont  afWr  dloncr,  is  to  rako  iImC 

Pttt  into  gf-oocJUi    ThhoanaplatM  HMvoriEof  tbtMcaad  whidi  wm  in  nr—wakB  lart  nliiht  Imo  denUe  wted-iwwt 

iaj.  then  ttMcmw  which  wmtttomarnliwtpRwIfranllwwatlw 

57^.  TUridM.    The  iraa  movn  aad  not  ugnmi  on  Oie  into ilqiito wind-ravt.  Al|crthk.tho^r which  wmImI  rIrM 

fliooad  dacf,  aid  «m  that  «M»wn  (n  the  eaily  part  of  thb  iaj,  i<  In  baauid-cockt,  b  made  up  into  fhll-dxad  cocfck  and  carr 

int  to  be  tedded  in  tha  mominK,  aad  than  tha  njnm  eocki  ara  takaa  to  rahe  the  hay  nn  clean,  and  al«>  to  put  the  rsklnin 

to  be  ipreuid  into  itaddlaa  aii  bcftn,  nd  tba  baatard^cocfa  loio  upon  tha  top  of  each  cock.    Nest,  the  dottWe  wiad-rowi  ar> 


vr  Tvry  urriiig  weauivr,  a.  ^rcawr  |>riipuri.iuu  oi  UBjr-nuiftera  w|ii   uv 

cloudy  and  cooL  It  U  particularly  nccesnry  to  guatU  against  tfireii 
hands  can  get  into  cocks  the  same  day,  or  beftre  rain.  la ahowery  a 
•ometlmes  be  saffln^  to  lie  three,  four,  or  even  fiTe  daya  in  swath.  Bu 


■taddlae  of  leu  ettcnt.     Thew  nnaller  «taddiei,  thooah  but  pot  into  baa&nd'        .,      _ 

■pread,  ai«  Ant  tam«d,  then  the*  wMdt  wen  In  ipraM-oocks ;  eo^,  aa  on  the  precidinic  dn.w, 

and  next  the  foaMlitaraod  once  or  twice  teftve  twelve  or  one  A7M.  ^'owifAAM.    On  thta  d»  the  xrtat  oorka,  taat  men- 

o^elock,  whan  tha  p^>c«ledlnnorai  tMul.    IftheweatlMr  tioned,  an  ttaalfy  canfad  baKM  dinner.    The  other  oper- 

haa  proved  Mnnv  and  One,  the  hn  which  was  last  aiftht  in  ationa  of  the  dqFara  tncb,  and  In  tha  Hma  ordtn  as  bHbm 

bastatd-eeckft  wllf  thb  afternoon  be  In  a  proper  state  to  ba  car-  datcrlbed*  and  an  ponMnnad  daily  «akU  tha  IM9  hartat  la 

fled  I  bnt  If  the  weather  khoiM.  on  the  oontrsty,  hate  been  eomptetad. 

57991  4s  general  hilfs,  the  graasthotUdL  aa  nraeh  m  poasibie, he  {iratacCad  bolli  day  and  night,  Milnat 
TAln  and  dew,  by  cocking.  Care  should  also  be  taken  to  proportion  the  ouQd)er  of  hay.«aakars  to  that  ol 
tM  mowers,  so  that  there  may  not  be  more  grasa  In  hand  at  any  one  time  than  can  be  managed  accordln^r 
to  th^  fbregolng  procesa.  This  pvoportion  is  about  titenty  hay-taakers  (of  which  numbet  tw^Ire  may  b6 
women)  to  four  mowers ;  the  latter  are  sometimes  taken  half  a  day  to  aMist  the  former.  But  in  JioC,  windK 
tH*  tery  drying  weather,  a  greater  proportion  of  bay-makers  will  be  required  than  when  the,  weather  la 
cloudy  and  cooL    It  Is  particularly  necessary  to  guatU  against  spreiAtig  more  hay  than  the  number  of 

y  and  uncertain  weather,  th«  grats  majr 
But  before  it  haa  lain  long  enough  for  th« 
under  side  of  th£  swath  to  become  yellow  (which,  if  stiffbred  to  Ue  long,  would  be  the  case),  particular  cars 
•bould  be  taken  to  turn  the  swaths  with  the  heads  of  the  rakes.  In  this  state,  it  will  cure  so  much  in  about 
two  days,  as  bnlv  to  require  being  tedded  a  few  hours  when  the  weather  is  line,  previously  to  ita  beinf 
pQt  together  and  carried.  In  this  manner  hay  may  be  made  and  put  into  tbe  stack  at  a  small  expense^ 
and  of  a  moderately  good  colour ;  but  the  tops  and  bottoms  of  the  grasa  are  Inauffiideatly  separatad 
by  It 

5800.  T%e  kav^dding  mnekine  has  been  invented  since  Middleton  described  the  hand  prooesa  as  above 
This  machine  {flg.  572.)  is  found  to  be  a  most  important  saving  of  manual  Labour.  It  is  ccMmputed  that  a 
boy  and  horse  with  the  machine  will  ted  as  much  in  an  hour  as  twelve  or  fifteen  women.  The  bay.rake, 
whidh  may  be  added  to  the  same  axle  when  the  tedder  is  removed,  is  also  an  equal  savictg.  and  a  requisite 
accompaniment  to  it:  as  where  few  or  no  women  arc  kept  for  tedding,  there  miut  necessarily  be  a  dell, 
ciency  of  rakers.  Tncse  machines  arc  coming  into  general  use  near  London,  where  the  price  of  mantial 
labour  is  high  and  hands  sometimes  scarce  They  are  also  finding  their  way  among  the  proprietors 
of  estenaive  pailu  hi  all  parts  of  the  country,  as  saving  much  labour  in  nuking  bay  fteoi  natural 
pasture 
.  5801.  Tlure  ar§  •»  ktiMUdu  move  neady  formed,  nor  better  aeeuf^d,  than  those  made  bi  Middlesex. 


At  every  vgcant  time,  while  the  stack  is  carrying  us,  the  men  are  employed  in  pulling  it.  with  their  hands, 

. ^  ^.         .    ^     .    ''    •  it  Is  finished,  the  whole  roof  is  properly  thatched,  and  then 

_  •  wind,  by  means  of  a  straw  rope,  extended  along  the  eares, 

up  the  ends,  and  on  each  side  of  tne  ridge    The  ends  of  the  thatch  arc  afterwards  cut  evenly  below  the 


Into  a  proper  shape ;  and,  about  a  week  after .    .      , 

aecured  IVom  receiving  any  damage  flron  the  wind,  by  means  of  a  straw  rope,  extended  along  the  eaves, 
up  the  ends,  and  on  each  side  of  tne  ridge  The  ends  of  the  thatch  arc  afterwards  cut  evenly  below  the 
eaves  of  the  stack.  Just  of  sufficient  length  for  the  rain-water  to  drip  quite  clear  of  the  hay.  When  the 
stack  happens  to  be  placed  in  a  situation  which  may  be  suspected  of  being  too  damp  in  the  winter,  a  trench, 
of  about  aU  or  eisbt  inches  deep,  ia  due  round  and  nearly  close  to  it,  which  serves  to  convey  all  the  water 
from  the  spot,  and  renders  It  perfectly  dry  and  secure 

680S.  Dur^  the  Mavkaroest  it  is  of  great  advantage  to  the  farmer,  to  give  constant  personal  attendance 
en  every  party,  directing  each  operation  as  It  goes  on.  The  man  who  would  cure  his  hay  in  the  best 
manner,  and  at  a  moderate  expense,  must  not  only  urge  the  persons  who  make  the  hay,  the  men  who 
lead  the  waggons,  and  those  who  make  the  stack,  but  he  shoula  be  on  the  alert,  to  contrive  and  point  out 
the  manner  In  which  every  person  may  do  his  labour  to  the  most  advantage  Unless  he  docs  this  one 
iholety  of  the  people  In  his  hay-fleld  will  be  of  no  material  use  to  him :  and  if  he  should  be  abaent  for  an 
hour  or  more,  during  that  time  little  or  nothing  will  be  done     The  farmers  of  Middlesex  engage  many 


hay-makers .  some  of  them  have  been  known  to  employ  two  or  three  hundred ;  such  men  find  it  aeocs. 
aarv  to  be  on  hmveback,  and  the  work-people  find  them  sufficient  employment  A  man  of  energy  will 
make  the  most  of  every  hour,  and  secure  nis  hay  while  the  sun  shines :  one  of  an  opposite  description 


loun|es4iis  thne  away,  and  sufTers  his  hay  to  be  caught  in  the  rain,  by  wnich  it  is  ftequenily  half  spoiled. 
Or  If  the  latter  dMmld  have  the  good  fortune  of  a  continuance.Ofjlryweaf"      '^'  "        '"  " 
in  the  field  than  his  neighbour's,  and  the  sap  of  It  dried  up  by  tne  sun. 


580a  The  wasfe  ^  gras$,  on  being  dried  into  hay,  is  supposied  to  be  three  parts  In  four  bv  the  time  it  is 
laid  on  the  stack ;  it  Is  then  further  reduced,  by  he^t  and  evaperattonr  In  about  a  montn,  perhaps  one 
twentieth  more;  or  6001b.  of  grass  are  reduced  to 95 lb.  of  hay,  and  between  that  and  90  it  continues 
through  the  winter.  From  the  middle  of  March  till  September,  the  operations  of  trussing  and  marketing 
expdse  it  so  much  to  the  sun  and  wind,  as  to  render  it  considerably  lighter,  probably  80 ;  that  is,  hay  which 


would-  weigh  90  the  instatit  It  is  separated  from  the  stack,  would  waste  to  80  (In  trussing,  exposure  on  the 
road,  and  at  market  fat  about  94  hours),  by  the  time  it  is  usualky  delivered  to  a  purchaser.  During  the 
Mlomng  winter,  the  waste  will  be  little  or  nothing.     It  is  nearly  obvious,  that  the  same  hay  will  weigh 


road,  and  at  market  fat  about  94  hours),  by  the  time  it  is  usualky  delivered  to  a  purchaser.  During  the 
Mlomng  winter,  the  waste  will  be  little  or  nothing.  It  is  nearly  obvious,  that  the  same  hay  will  weigh 
on  delivery  80  in  summer,  and  90  in  winter.  Yrtim  this  circumstance,  and  others  which  relate  to  price,  a 
farmer  may  determine  what  season  of  the  year  Is  the  most  advisable  for  him  to  sell  his  hay.  i 

5804.  In  making  the  hay  <^  bog  meadovis^  considerable  care  is  requisite  both  ftom  the  inKriority  of  the 
climates  where  such  bogs  abound,  and  flrom  the  nature  of  the  grasses  they  produce  In  some  cases,  the 
grass  te  of  so  soft  « <quakiy,  that  it  i*  difficult  toeenvert  it  into  hay.  To  prevent  Its  being  consolidated  In 
the  pock),  it  must  be  ftequently  opened  up,  joid  when  the  weather  permitK  completely  exposed  to  the  sun 
and  Wind ;  this  sort  of  gran  being  only  capable  of  sustaining  a  very  moderate  degree  of  fermeotation. 

5606.  Irhem  ike  naturdt  herbage  fn^a  coartet  daci'fptiott,  ft  may  be  put  Into  small  cocks,  in  rather  a 
sreen  or  dan^  state,  sons  to  go  Uirough  the  progress  of  •*  a  sweating,"  or  alight  fermentaUon.  The  woody 
fibres  in  coarse  bay  are  thus  rendered  more  palatable  and  nutritious,  whjle  its  condition  fbr  beooning 
fbdder  Is  considerably  Improved :  but  when  any  warmth  becomes  perceptible.  If  the  weather  will  permi^ 
the  hay  abould  be  aprond  oat,  and  put  into  laiige  cocks,'  the  moment  U  is  in  a  Arled  itate ' 

580&  In  ike  moi$ter  pastorai  d^thcU,  in  the  north-west  parts  of  Scothud.  hay^tima,  it  is  thought  by 
some,  would  he  advantageous ;  the  construction  should  be  as  open  as  possible,  for.  the  purpose  of  drying, 
aawell  aa  of  aeeservliig  «he  bay.  '  In  tome  of  these  districts,  a  curious  devlee  has  "been  fallen  upon,  of 
makins  the  dOried  hay  Into  ropes  of  two  fathoms  in  length,  and  then  twisted  twofold.  Being  thui  coriu 
pressed  leas  room  Is  required  in  the  bam ;  and  in  this  shape  it  Is  carried,  with  greater  fiscility^  to  distant 
glens,  for  the  tise  of  cattle  during  ftformy  weather. 

58GQL  In  maJUag  gpHm  ka»  (if  hay  It  nay  be  called,  -whfch  is  never  dried)  It  fs  merely  cut  and  put  Into 
small  cocks,  fhmi  which  it  Is  conraionly  taken  as  wanted.  When  It  is  to  be  pat  Into  larger  eoeks.  it  must 
be  proportionally  better  dried  The  stolones  of  this  grass  being  remarkably  vivacious,  cannot  easily  be  so 
doled  as  to  ashnit  of  stacking  In  large  bodies. 

5608.  ne  sotting  qf  ka^,  at  the  Ume  of  stackii^,  haa  been  practised  In  DeiUyahhre  and  In  the  North 
Riding  or  Yorkslilrc.  The  salt,  particularlv  when  applied  to  the  cnip  of  rouen,  or  when  the  first  crop  haa 
reortved  niuch  rahi,  choekk  the  ferraenfatfofi,  and  tArevcnts  roeuldCng.  If  straw  Is  mixed  with  the  hay, 
Uie  lieatjng  of  the  stack  is  aUU  farther  prevented*  by  the  straw  ^mbibhig  the  molstuiv.  Cattle  will  eat. 
not  only  such  salted  hay  ^  pen  the  *Uaw  mi^cd  with  it,  n^e  fageriy  (ban  Wittet  hay  not  salted,  and 
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will  also  thrive  af  well  upon  it    The  quantity  reoommendcd  if,  a  peck  of  fait  to  a  ton  of  hay.    By  thia 
application,  hay  that  had  been  flooded  wa«  preferred  by  cattle  to  the  best  hay  that  had  not  been  Mlted. 

5809.  To  make  kay-Ua.  Boil  at  the  rate  of  a  handfUl  of  hav  to  three  gallons  of  water,  or,  if  the  water 
be  poured  boiling  hot  on  the  bay,  it  will  answer  nearly  as  welL  Give  it  to  the  cattle  and  horMs  to  tirink 
when  cold ;  or  if  the  cattle  and  horses  are  anvwise  ill,  and  under  cover,  give  it  to  them  Mood.  warm.  This 
drink  is  so  extremely  nutritive,  that  It  nourubes  the  cattle  astonishingly,  replenishes  the  udders  of  the 
oow  with  a  prodigious  quantity  of  milk,  makes  the  horse  stale  plentiftillv,  and  keeps  him  healthy  and 
strong ;  and  by  this  meUiod  one  truss  or  hundred  of  hay  will  go  as  Cur  as  eight  or  ten  would  otherwise  do. 
The  cattle  and  horses  do  not  seem  to  like  it  at  flrst;  but  if  they  are  kept  till  very  thirsty,  they  will  drink 
fireely  of  it  ever  afterwards.  The  hay,  after  bting  used  as  before  mentioned  and  dried,  may  be  used  as 
litter  for  hones  and  cattle ;  it  will  make  verv  good  raanurey  and  save  straw,  which  is  a  considerable 
advantage,  especially  where  there  is  a  scarcity  of  that  aiticle.    {J>a9i$*9  JUp.  qf  WiUs.) 

5810.  The  t^Ur-gnui  o»i  oil  meadows  is  general! j  fed  off;  on  firm  lands,  and  in  the 
dry  season,  by  either  sheep  or  heavy  cattle ;  but  in  the  winter  only  by  sheep,  unless  the 
soil  is  so  dry  as  not  to  be  injured  by  the  feet  of  cows  or  horses.  The  feet  of  the  latter 
are  much  less  injurious  than  those  of  the  former ;  but  their  bite  being  closer  is  more  apt 
to  tear  up  the  plants,  than  the  bite  of  the  homed  tribe. 

581 1.  CatUe  are  genemUy  removed  ftom  meadow-lands  in  Middlesex  in  NoTember ;  horses  in  the  month 
following,  and  sheep  allowed  to  remain  till  February.  In  Lincolnshire,  Leicestershire,  and  on  many 
river.meadows,  every  description  of  stock  is  allowed  to  remain  till  April,  and  sheep  till  May.  In  some 
districts,  the  whole  of  the  alter-growth  is  preserved  ft'om  every  species  of  stock  till  the  following  May. 
when  it  is  fed  oflT  with  sheep :  but  this  greatly  retards  tlie  hay  crop  for  that  year.  It  is  evident  that  a  good 
deal  must  depend^  the  farmer's  other  resources  for  keep  for  his  stock. 

581^  The  ttfter-proMM^  where  mauttre  it  wry  abundant^  is  sometimes  mown  and  made  into  hay  or  rouen, 
a  soft  and  not  very  nutritive  food,  given  to  cows  or  sheep:  but  this  is  reckoned  a  bad  practice,  even  in  the 
neighbourhood  of  I>ondon,  where  manure  mar  be  had  m  abundance.  It  is  also  tne  usage  of  some  to 
leave  the  after-^rass  on  the  ground  without  being  eaten  till  spring,  when  it  is  said  to  be  preferable,  for 
ewes  and  lambs,  to  tunilps,  cabbages,  or  any  other  species  whatever  of  what  is  termed  spriug.feed.  lliis 
mode  of  management,  wnich  is  strongly  rei^ymmended  by  Young,  and  in  smne  cases  by  Marshal  also,  is 
unknown  in  the  north ;  where,  though  it  Is.  in  many  instances,  found  beneficial,  with  a  view  to  an  early 
spring  growth,  not  to  eat  the  pasture  too  close  before  winter,  it  would  be  attended  with  a  much  greater 
loss  w  herlMge,  than  any  advantage  in  spring  ooukl  compensate,  to  leave  the  after-growth  of  mown  grounds 
untouched  tm  that  s 


58 15.  A  tyttem  qfaUemate  mowing  andjeedmg  is  practised  on  some  hay  lands,  partly 
to  sare  labour  and  manure,  and  partly  to  subdue  mosses  and  coarse  grasses.  On  some 
soils  even  rich  grass  lands,  when  annually  mown,  become  subject  to  weeds ;  for  it  tends 
to  encourage  moss,  and  gives  advantage  to  the  stronger-rooted  grasses,  which  gradually 
change,  and  deteriorate  the  nature  and  quality  of  the  herbage.  The  bottom  becomes 
thin,  the  white  clover  disappears,  and  coarser  plants  occupy  the  ground.  When  this  takes 
place,  the  pasture  should  be  fed,  instead  of  being  mown,  for  the  space  of  two  or  tliree 
years,  until  the  weeds  have  been  subdued,  and  the  finer  grasses  re-appear. 

5814^  Af  adopting  the  planqf  nunrfng  and  feeding  aliemateiy.  a  farmer,  it  Is  said,  may  go  on  longer 
without  the  application  of  manure,  but  his  fields,  in  the  end,  will  be  ruined  by  it  It  is  contended,  that 
to  maintain  a  uroper  quantitv  of  stock,  the  land  must  be  accustomed  to  keep  it,  particularly  in  the  case  of 
sheep :  that  where  land  has  been  used  to  the  sycthe,  if  manured  for  pastures,  it  will  often  produce  more 
grass  ;  but  that  grass  will  not  {aeterii  paribus)  siiiiport  so  much  stock,  nor  fatten  them  nearly  so  well : 
and  tiiat  (4d  pasture  will  not  produce  so  much  hay  as  land  that  has 'been  constantly  mowed ;  for  each  will 
grow  best  as  it  has  been  accustomed  to  grow,  and  will  not  readily  alter  its  former  habits.  On  the  other 
hand,  it  is  asserted,  that  many  experienced  farmers  prefer  tht:  system  of  feeding  and  mowing  alternately, 
as  they  find  that,  under  that  system,  the  quality  and  quantity  of  the  hay  have  been  improved;  and  the 
pasturage,  in  the  alternate  year,  has  been  equally  sweet,  and  productive; 

Skct.  II.     Permanent  Pastures. 

5615.  PermaTient  pastures  may  be  divided  into  two  kinds :  rich  or  feeding  lands ;  and 
hilly  or  rearing  pastures.  Under  the  former,'  we  may  comprehend  all  old  rich  pastures 
capable  of  fattening  cattle ;  and  under  the  second,  such  as  are  only  adapted  to  rearing 
them,  or  are  more  advantageously  depastured  with  sheep. 

SuBsscr.  1.     Rich  or  Jeeding  Pastures, 

5816.  Feeding  ptuturesmay  include  such  as  are  equally  fit  for  hay-lands,  or  for  being 
converted  to  arable  husbandry ;  their  characteristic  being,  that  they  are  used  for  feeding 
stock,  and  keeping  working  animals  and  milch  coivs  in  good  condition.  We  mentioned 
in  a  former  chapter,  that  pasturage  for  one  year,  or  for  twOf  or  more,  is  fVequently  in- 
terposed in  the  course  of  cropping  arable  land,  to  prevent  that  exhaustion  of  the  soil  which 
is  commonly  the  consequence  of  incessant  tillage  crops.  The  same  culture  and  manage- 
ment recommended  here  for  rich  grass  lands  are  equally  applicable  to  them ;  there  being 
no  difference,  except  that  the  latter  are  generally  considered  less  suitable  than  rich  old 
turf  for  fatting  heavy  stock,  such  as  large  oxen. 

5817.  Tke  culture  atid  management  of  feeding  pastures,  whether  of  a  few  years,  or  of 
perpetual  duration,  may  be  considered  in  regurd  to  tlwse  necessary  operations  already 
noticed  under  the  former  section  :  such  as  the  extirpation  of  weeds  and  noxious  shrubs, 
clearing  away  ant  and  mole-hills,  the  application  of  manure,  the  time  of  stocking,  the 
number  of  the  animals  and  whether  all  should  be  of  one  or  of  difTerent  species,  &c.,  the 
extent  of  the  enclosures,  and  the  propriety  of  eating  the  herbage  close  or  leaving  it  always 
in  a  rather  abundant  state ;  all  tliese  are  questions  which  it  is  scarcely  possible  to  decide 
in  a  satisfactory  manner,  by  the  application  of  general  rules.     Ttiey  can  only  be  solved. 
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with  atiy  pretentions  to  utility,  by  a  reference  to  tbe  particular  circumstances  of  each 
case ;  for  the  practice  of  one  district,  in  regard  to  these  and  other  points,  will  be  found 
quite  inapplicable  to  others  where  the  soil  and  climate,  and  the  purposes  to  which  the 
pastures  are  applied,  are  materially  different. 

5818.  The  weeding  of  pashires  should  be  regularly  attended  to.  Weeds  in  pastures 
injure  the  farmer  by  the  ground  they  occupy,  the  seeds  they  disperse,  and  sometimes,  by 
influencing  the  quidity  of  milk,  or  the  health  of  the  cattle. 

58ia  On  the  large  scaU  of  a  farm  tnudL  creeping  weedi  cannot  be  removed :  but  large  povnnial  plants, 
nich  as  the  dock,  rem,  nettle :  and  biennials,  luch  as  the  thistle,  and  ragweed ;  together  with  rashes  and 
coarse  tufts  or  tussocks  or  uli  oat-grass,  should  never  be  permitted  to  shoot  up  into  flower.  The  dock 
ought  to  be  taken  out  by  the  root  with  the  dock.weeder,  and  the  others  cut  over  with  spadleto  or  spuds. 
Nettles  may  be  mown  over,  as  may  some  other  weeds,  and  some  descriptions  of  rushes;  fern  is  most 
effectually  killed  by  bruising  or  twisting  asunder  the  stem,  when  the  ft-ond  or  herb  is  nearly  fully  ex. 
panded.  Smaller  weeds  may  be  mown,  and  this  operation  should  never  be  deferred  later  than  the  ap. 
pearance  of  the  flowers.  Where  the  sloe.thorn  forms  part  of  the  enclosure  hedges,  or  the  En^lsh  elm, 
hoary  poplar,  and  some  other  trees,  grow  in  or  around  the  fleld,  they  are  apt  to  send  up  suckers ;  these 
should  be  pulled  up,  otherwise  they  will  soon  become  a  serious  nuisance,  la  some  parts  of  England, 
especially  in  the  central  districts,  the  hedge  wastes,  ttom  the  spread  of  the  sloe- thorn  and  creeinng  rase 
(ifbsa  arv^nsis),  are  sometimes  six  or  ten  yards  in  width. 

5880.  1\>  prevent  the  growth  qf  mos*e$  is  one  of  the  greatest  difficulties  in  the  management  of  old 
pasture  land :  by  these  the  flner  species  of  grasses  are  apt  to  be  overwhelmed,  and  the  coarse  sorts  only 
remain.  Drainage,  and  the  use  of  rich  composts,  are  In  this  case  necessary.  Harrowing  and  crou  harrowing 
with  a  common  narrow,  or  with  what  are  called  grass  harrows  [fig.  796.},  which  go  Oomone  to  two  inches 


deep,  with  a  sprinkling  of  grass-seeds  afterwards,  and  some  lime  or  well  prepared  compost,  are  the  most 
...  -,  5  the  moss,  an '  ■  '       *  '  -     ..  ......  _m.^   __^_..      . 

and,  has  also! „  „     . 

e  of  grass.    But  the  radical  remedy  is  to  plough  up  such  grass  lands  upon  the  first  appearance  of 


likely  means  or  destroying  the  moss,  and  improving  the  pasture.  Feeding  sheep  with  oiUcake,  and  allowing 
them  to  pasture  on  the  land,  has  also  been  found  effectual  for  the  destraction  of  moss,  and  bringing  up 
abundance  of  grass.  But  the  radical  remedy  is  to  plough  up  such  grass  lands  upon  the  first  appearance  of 
moss,  or  before  it  has  made  any  considerable  progress,  and  sow  them  with  corn. 

5821.  The  removal  of  ant  and  mole  hills  should  be  attended  to  during  the  whole  summer. 
The  manner  of  destroying  ants  has  already  been  described ;  mole-hills  spread  on  grass 
lands  may  be  considered  as  of  service  rather  than  otherwise.  These  operations,  together 
with  weeding,  and  spreading  the  manure  dropped  by  the  larger  stock,  should  go  oa 
together  at  intervals  during  the  whole  summer. 

5822.  The  application  of  manures  to  grazing  lands,  which  not  being  used  as  hay  grounds 
afford  no  means  of  supply,  may  certainly  be  considered  a  preposterous  practice,  and  one 
that  must  be  ruinous  to  the  other  parts  of  a  farm. 

6823.  In  the  Code  qf  Agriculture  it  is  nevertheless  stated,  that  **  to  keep  grass  in  good  condition,  a 
dressing  of  firom  thiitv  to  forty  cubic  yards  or  cart.loads  of  compost  is  required  every  four  years.  The 
application  of  unmixed  putrescent  manure  will  thus  be  rendered  unnecessary,  which  ought  at  least  to  be 
•voided,  in  meadows  appropriated  for  the  feeding  of  dairy  cows,  flrom  its  affecting  the  quality  of  the  milk." 
(p.  476.)  Grass  lands  krat  at  an  expense  of  this  kind  will  seldom,  it  is  believed,  be  found  to  remunerate 
a  farmer  sufficiently.  Tne  same  thing  is  recommended  (probably  n-om  inadvertence  or  mere  following  the 
track  of  preceding  writers)  in  Dickmm'i  Practical  Agriculture^  vol  ii.  p.  953.  But,  except  the  dung  drmiped 
by  the  pasturing  animals,  which  should  always  be  regularly  spread  flrom  time  to  time.  It  may  be  laid  down 
as  a  rule  of  pretty  extensive  application,  that  if  grass  lands  do  not  preserve  their  fertility  under  pasturage, 
it  would  be  much  better  to  bring  them  under  tillage  for  a  time,  than  to  enrich  them  at  the  expense  of  land 
carrying  crops  of  com.  (.9«p.  4r.  art  Agr.) 

68S4.  Teathing  or  stackina  on  the  field,  or  carrying  to  be  consumed  there  during  winter,  tbe  provender 
that  ought  to  have  Airnished  disposable  manure  for  the  use  of  the  form  at  large,  is  another  practice  not  less 
objectionable.  It  is  to  no  purpose  that  such  a  wasteAil  practice  is  defended  on  dry  light  soils,  which  are 
alleged  to  be  thus  benefited  by  the  treading  of  the  cattle.  (AforsAars  Rural  Economy  of  Yorkshire,  vol  ii. 
p.  131.)  During  the  fVequent  and  heavy  falls  of  rain  and  snow  in  winter,  there  is  scarceW  any  land  so 
drv  as  not  to  be  injured  by  the  treading  of  heavy  cattle ;  and  were  there  any  thing  gained  in  this  respect  by 
this  management,  it  would  be  much  more  than  counterbalanced  by  the  loss  of  a  great  part  of  the  manure, 
ftt>m  the  same  cause.  The  able  writer  to  whom  we  have  just  now  referred  very  profierly  disapproves  of 
carting  on  manure  in  winter ;  and  for  the  same  reason,  namely,  the  loss  of  it,  which  must  neceraarilybe 
the  consequence,  he  ought  to  have  objected  to  foddering  on  the  land,  or  teathing  at  that  season.  The 
practice,  however,  is  but  too  common  in  those  districts,  both  in  South  and  North  BriUin,  where  the 
knowledge  of  correct  husbandry  has  made  but  little  progress.  It  is  l^Qually  objectionable,  whether  the 
fodder  is  consumed  on  meadows  where  it  grew,  or  on  other  grass  lands.  The  fodder  should,  in  almost 
every  instance,  be  eaten  in  houses  or  fold-yards,  instead  of  the  dung  being  dropped  irreguiarlv  over  the 
surface :  or,  as  must  be  generally  the  case,  accumulated  in  some  s|^  sheltered  by  trees  and  hedges,  to 
which  the  animals  necessarily  retiort  during  the  storms  of  winter. 

5825.  The  time  of  stocking  jxistures  in  spring  must  evidently  be  earlier  or  later,  ac- 
cording to  the  climate,  and  in  the  same  climate  according  to  the  season ;  and  the  state  of 
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growth,  which  it  is  deainble  that  th«  gnus  ahoiild  attam  before  being  stocked,  must 
in  some  degree  be  determined  by  the  condition  and  description  of  the  a^wimMU  to  be 
employed  in  consuming  it ;  whether  they  are  only  in  a  growing  state  or  approaching  to 
fatness  ;  whether  milch  cows  or  sheep,  or  a  mixture  of  animals  of  difibrent  species.  It 
conveys  no  very  precise  idea  respecting  these  points,  though  the  remark  itself  is  just,  to 
say  that  the  herbage  should  not  be  allowed  to  rise  so  high  as  to  permit  the  coarser  plants  to 
run  to  seed  ;  and  that  it  is  bad  management  to  suffer  store  stock  to  be  turned  upon  a  full 
bite.     {MarahaTt   Yorkthire^  vol.  IL  p.  129.) 

SB8&  T%e  great  objecti  to  be  aimed  at  sre,  that  the  stock,  of  whatever  anloials  it  nosy  oouht,  •howld  be 
carried  fbrwmtl  faster  or  slower,  according  to  the  purposes  of  their  owner  i  and  that  no  part  of  the  heitMfe 
should  be  allowed  to  run  to  waste,  cr  be  unprofitably  consumed.  But  nothing  but  careAil  inspection  of 
the  land  and  of  the  stock,  fhim  time  to  time,  can  enable  any  grasier  to  judge  with  certainty  what  are  the 
best  measures  for  attaining  these  objects.  *'  Fatting  cattle,"  says  Marshal,  **  which  are  forward  in  flesh, 
and  are  Intended  to  be  finished  with  grasa,  may  require  a  Aiil  bite  at  first  turning  out ;  tnit  for  cows, 
working  oxen,  and  rearing  cattle,  and  lean  cattle  intended  to  be  fatted  on  grass,  a  ttM  bite  at  the  first 
turning  out  is  not  requisite.  Old  Lady-day  to  the  middle  of  April,  acoNtling  to  the  progress  of  spring,  ap^ 
pears  to  me,  at  present,  as  the  best  time  for  shutting  up  mowing  gnmnds  and  opening  postmret. "  {MarsJuWi 
VS-fa*^,voLTL  ppl158,163.)  r-      •  r— . 

58S7.  In  regard  to  the  ttate  qftke  growth  of  pastures  wkenftrst  stocked,  some  dlstincticm  should  be  made 
bcCwe«i  new  lays  and  old  close  swarda.  To  prevent  the  destruction  of  the  young  plants,  whether  of 
clover  or  other  herbage,  on  the  former  description  of  pasture,  which  would  be  the  consequence  of  stocking 
them  too  early,  especially  with  sheep,  they  should  be  allowed  to  rise  higher  than  would  be  necessary  in  the 
case  of  old  turf;  and  to  secure  thar  roots  fhsn  the  Airther  injury  of  a  hot  summer,  it  is  advisable  not  to 
feed  them  close  in  the  early  part  of  the  season,  and  probably  not  at  any  time  throughout  the  whole  oi 
the  first  or  second  season,  if  the  land  is  to  be  continued  in  pasture.  The  roots  of  old  and  firm  sward,  on  the 
other  hand,  are  not  in  so  much  danger,  either  firom  dose  feeding  or  from  the  heats  of  summer ;  and  they 
are  in  much  less  danger  from  the  frosts  and  thaws  of  winter. 

5828.  JFUh  regard  t9  the  stock  which  should  be  employed,  all  soils  rather  moist  and  of 
such  a  quality,  as  is  the  case  with  rich  clays,  as  to  produce  herbage  suited  to  the  fiit- 
tening  of  cattle,  will,  in  general,  be  more  advantageously  stocked  with  them  than  with 
sheep :  but  there  can  be  no  other  rule  for  the  total  exclusion  of  sheep,  than  the  danger 
of  the  rot ;  nor  any  other  general  rule  for  prelerring  one  kind  of  stock  to  another,  than 
their  comparative  profits.  {Sup,  art.  jfgr.) 

5829.  Whether  the  stock  should  be  all  of^tms  or  of  d^erent  kinds  is  another  question  to 
be  discussed. 

5890.  With  regard  to  a  mixed  stock,  the  sentiments  and  practice  of  the  best  grsslers  seem  to  be  in  Its 
fhrour.  **  It  is  generally  understood  that  horses  and  cattle  Intermixed  will  eat  grass  cleaner  than  any 
species  will  alone,  not  so  much  from  their  separately  affecting  difl^rent  grasses,  as  from  the  circumstance 
oc  both  species  disliking  to  feed  near  Ihdr  own  dune."  {MarshaVs  Yorkshire,  vol.  ii.  p  154.)  '*  Some  few 
» — ,_., —  ..--_.^_-._. ,  .. — , . 1.-.^  „ — . ._ »  ground,  whilst  others,  ws 

hree  colts  in  each 
n  some  cases  sheep 
^  by  eating  down  and  destroying  the  ragwort  (SiniSrio  Jacobae'ff),  which  disgraces  some  of 
the  best  pastures  or  the  county,  where  oxen  only  ajre  graaed."  {VortUumberlamd  Bepot  /,  p.  126. )  In  Lin. 
colnshire,  where  grazing  Is  followed  to  a  great  extent,  and  with  uncommon  success,  as  well  as  in  most 
other  districts,  the  practice  seems  to  be  almost  invariwly.  to  keep  a  mixed  stock  of  sheep  and  cattle  on 
the  same  pasture  {LincoUuhtre  Report^  pk  174),  in  proportioD  varying  with  the  nature  of  the  soil  and  the 
quaUty  of  the  hefbage. 

5851.  To  estimate  the  number  of  animals  that  may  be  depastured  on  any  given  extent 
of  ground  is  obviotisly  impossible,  without  reference  to  the  particular  spot  in  question ; 
and  the  same  difference  exists  with  regard  to  the  propriety  of  feeding  close,  or  leaving 
the  pastures  rough,  that  prevails  in  most  other  parts  of  this  subject  Though  there  is 
loss  in  stocking  too  sparingly,  the  more  conmion  and  dangerous  error  is  in  overstocking, 
by  which  the  summer's  grass  is  not  unfrequently  entirely  lost.  On  rich  pasture  lands  in 
the  neighbourhood  of  Banbtuy,  in  Oxfordshire,  one  ox  and  two  sheep  are  calculated  as 
stock  sufficient  for  one  aero. 

5852.  With  respect  to  the  due  of  enclosures,  small  fields  are  much  to  be  preferred  to 
large  ones,  for  ho&vy  stock. 

5833.  Besides  the  advantages  of  shelter,  both  to  the  animals  and  the  herbage,  small  fields  enable  the 
grazier  either  to  separate  his  stock  into  small  parcels,  hy  which  means  they  feed  more  at  their  ease,  or  to 
give  the  best  pastures  to  that  portion  of  them  ^hlch  he  wishes  to  come  earliest  to  market.  The  ad- 
vantages  of  moderate-sized  enclosures  are  well  known  in  the  best  grazing  counties ;  but  the  subdivisions 
are  in  some  instances  much  more  minute  than  is  consistent  with  the  value  of  the  ground  occupleil  with 
fences,  or  necessary  to  the  improvement  of  the  stock.  In  all  cases,  says  Marshal,  where  fatting  cattle  or 
dairy  cows  make  a  part  of  the  stock,  and  where  situation,  soil,  and  water  will  permit,  every  suit  of 
grazing  grounds  ought,  in  my  idea,  to  consist  of  three  compartmenfii :  one  for  head  stock,  as  cows  or 
tatting  cattle;  one  for  followers,  as  rearing  and  other  lean  stock :  and  the  third  to  be  shut  up  to  freshen 
for  the  leading  stock.    {MarsAoTs  Yorkshire,  voL  iL  p.  158.) 

5834.  Large  enclosures  are  in  general  best  adapted  for  sheep.  These  anfanals  are  not  only  impatient  of 
heat  and  liable  to  be  much  injured  by  flies,  in  smaU  pastures  often  surrounded  by  trees  and  high  hedges, 
but  they  are  naturally,  with  the  exception  perhaps  of  the  Leicester  variety,  much  more  restless  and  easily 
disturbed  than  the  other  species  of  Ave  stock.  **  Sheep,'*  says  Lord  Kaimes,  **  love  a  wider  range,  and 
ought  to  have  it ;  because  they  delight  in  short  grass :  give  them  eighty  or  ninety  acres,  and  any  fence  will 
keep  them  in :  confine  them  to  a  field  of  seven  or  eight  acres,  and  it  must  be  a  very  strong  fence  that  keeps 
them  In."  {Gentleman  Farmer,  p.  SOS.)  Though  flekls  so  larce  as  eighty  or  ninety  acres  can  be  advisable 
only  in  hilly  districu,  yet  the  general  rule  is  nevertheless  consistent  with  experience,  in  regard  to  all  our 
leust  domesticated  varieties. 

5835.  With  respect  to  the  jmtprieiy  of  eating  the  herbage  dose,  or  leaving  it  rather  in  an 
abundant  state,  an  eminent  agriculturist  observes,  that  there  seems  to  be  a  season,  some 
time  during  the  year,  when  gross  lands,  particularly  old  turf,  should  be  eaten  very  close, 
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Dot  merely  for  tbesako/of  pref^Bldgg  w^^  but  «1sq  for.fh»  PMxpoae  of  keeping  down  the 
coarser  kinds  of  plants,  and  giving  to  the  pastures  as  equal  and  fine  a  sward  as  possible. 

583&.  Tke  mo9t  proper  period  mutt  psrtlr  depend  upon  the  eoar^iencc  of  the  grasicr ;  Imt  it  can 
hardly  be  either  inunediately  before  the  drought  of  mmmer  or  the  Aroct  of  winter.  Some  tine  in  autumn, 
when  the  ardent  beat  of  the  season  is  over,  and  when  there  is  still  time  for  a  new  growth  before  winter, 
may  be  most  suitable  for  the  land  itself,  and  generally  also  for  the  graxier,  his  fat  stock  being  then  moMly 
disposed  of,  or  carried  to  the  after-grass  of  mown  grounds.  The  sweeping  of  pastures  with  the  scythe 
may  be  employed  as  a  substitute  lor  this  close  feeding;  the  .wa«te  and  labour  of  whicl^  however,  thouj^ 
but  trifling,  it  does  not  seem  necessary  to  Incur  on  rich  grazing  lands,  under  correct  maoagemenL 
{Sw.  E.  SrU.  art  Agr.) 

5a:TJ.  Figging  pasture  landi  !s  a  practice  which  is  sometimes  adopted  in  districts  where  there  is*  a 
scarcity  ofwinter  food.  Under  that  system,  fields  in  pasture  are  shut  up  early  in  Blay,  and  continued  in 
that  state  till  Norember  or  December,  when  the  farmer's  stock  is  turned  in,  and  continue  to  pasture  till 

the  May  succeeding.  Such  management,  however,  can 
only  be  advisable  on  a  soil  of  the  driest  nature,  which  will 
not  be  injured  by  poaching  in  the  wettest  seasonsL  It  is 
practised  in  a  few  places  in  Cardiganshire ;  but  is  oonsi. 
dered  by  the  late  Thos.  Johnes,  Esq.,  of  Hafod.  as  the  result 
of  necessity,  the  iarmers  not  being  able  to  bring  sufficient 
stock  to  eat  it  down  in  season,  when  its  nutritive  powers 
are  in  their  best  state.  .,     < 


5838.  Water  should  be  provided  for  every 
fiela  under  pasture ;  and  also  shelter  and  shade, 
either  by  a  few  trees,  or  by  a  portable  shed, 
which  niay  be  moved  with  the  stock  from  one 
enclosure  to  another.  Where  there  are  no  trees, 
rubbing  posts  are  also  found  a  desirable  addition.  In  Germany  they  have  portable  sheds 
which  are  employed  both  in  summer  and  winter,  and  generally  with  a  piece  of  rock-salt 
fixed  to  a  post  for  the  cattle  to  suck  at.     {Jig.  796. ) 

SuBSBCT.  2.  HiUy  and  Mountainous  Pastures* 
5839.  HiHy  patturet  include  such  low  hills  as  produoe  fine  short  hefbage,  aad  are 
wiih  much  advantage  kept  eonstantly  in  pasture,  though  they  are  not. altogether  inacces- 
sible to  the  plough  ;  as  well  as  such  tracts  «^  from  their  acclivity  and  elevation,  must 
necessarily  be  exclusively  appropriated  to  Hve  stock.  The  former  description  of  grass 
laodo,  though  diflferent  from  the  feeding  pastures,  of  which  we  have  just  treated,  in 
respect  to  their  being  less  convenient  for  tillage  management,  are  nevertheless  in  other 
drcumstances  so  nearly  similar,  aa  not  to  require  any  separate  flisoussipn.  These  low 
lvll$  ara  for  the  .most  part  occupied  with  sheep,  a  very  Cew  cattle  being  sometimes 
pastured  towards  tbeirbasAs,;  and  ihey. frequently  coniprise  herbage  sufficiently, rich  for 
latiemng  sbcep^  together  with  coarser  pastures  for  .breeding  and  rearing  them. 

584<h  la  vegard  t^the  ananagemgrUt^  upland  pQsHureSi  of  the  rules  which  judicious 
farmers  practise,  the  following  deserve  to  be  selected ;  — •    , 

fiS4L  To  euelote  tkom  pattm^ttt^  ns  the  iai>H<  cKt^mt  or  land^  wh^A  shdlercd^  and  propt'rly  treated,  will 
feed  a  greater  quantity»of  sio  k,  ^nd  lu  iK^itcr  iMj^finHrv  WmM  wlivn  in  «q  open  piul  vK[tfi*i-4  state.  Not  to 
overstfxsk  upland  pastures;  Tt  i^hvii  ihu  ii  huxiv^W^  entile  ire  not  only  «tan-eid«  Aad  the  quantitvof 
herlMigediminitiheai  but  the  !-''>: l  i^  iipp4jiv«^fi4hctl  When  \^ni  paHiirif  ^rmincl !«  cpH^iag^I  md  subdivided, 
so  as  to  admit  of  it,  the  stock  «'U;j:Mi  lu  be  »!^ll1t^  fhJindiifLindntiuretoanatlier,  at  iiProfitr  jjitenrals;  giving 
the  Qrst  of  the  grafs  to  the.fai  E^-ibMi^,  in  prf^ruromr^;  to  lire  rvatiii^,  tX^KK  'Th\*  pr^ttic^'  Lends  to  increase 
the  quantity  of  gtAst^  which  ii  l^  i^iu^  ttmtr  la  p>t  uij  \  4tikl  the  jjTounil  1>E>in^  frejkh  bmt  untainted,  when 
the  stock  returns  to  it,  morat  ^p^-ciAltv  ir  r^n  luu  talicn,  Xhtf  will  fe€4  irbLh  griAtt^r  a^yjetiteand  relish. 
The  dung  dsofped  by  Ihe  m\»^V^,  u  tillc  fetviitig*  aIilujM  Lht  KiArcJuJ  jilK^Mlt  iiiMi^iiEl  nf  W\ng  suffered  to 
remain  wbene  it  was  dpposiM-^'-,  m  a  fcJid  IkkI^.  Wht^ta  Uie  Uja/ix  and  the  iiimlWr  kiikd>  ql  6iock  are  to 
be  fed  on  theMuaefastareSkl  I*'  trtr^iT  i^pt^iiM  a^<lllLJld  biivi^  ^ha  uit^i  bittr  j  ^n^)  it  U  f^ut  i-h«ught  by  some 
advicahle  to<lepastur«)land  wj J I  <  ji  uuxl>«1  CHtUectuiTi  ordiMLTfiit  bjiuciH  of  tive  ttwltp  luilv^  the  field  is  ex- 
iensinu  or  unless  the  herbage  vurii^  ui  fjel&trnt  \im%*  of  rlic  fit^Iil.  U  \*  ^E^tiiTjUljf  rDi,irv^  that  the  grass 
produced  -by  the  dun^  of  gattlr  ur  hor^^k  {%  injuf  10114  tu  &hieup,  prMiKrlnji  gr^u  of  Id(i  ti^h  a  Quality  for 
that  species «f  stocks  There  vi  pn  mudp  by  vhvah  bmcJi  Viuiuro  ^id  tnoio  i^ectuatiy  jiri^proved,  than  by 
the  anpUeation  of  limeyeithif  ^i»n.;iil  u|>Lfn  ^Ua  aurz^ica  or  inixwt  wiUi  the  «ujL  In  tht^  latter  case,  it  u 
essential  that,  the  Ume  shcMi^d  im  mixiN^  w»tli  tiie  tutiikct.'  ujiii  ^ui-i  \  aj^  timt;  w  $•[&  to  i^k,  if  oovered 
deeply  by  the  plough.  The  cuAr-*'  ^th^^^'*  v^kul^i,  iji  tb^v  roHi,  ^f'g^lin  |Ki«ii^'«M»khn  of  thi'  !m.iJ.  ana  the  dung 
•fterfrssAs. deposited  by  tliQf  i^it)^-  mli  rtoi  iitrbcti  t^c  J&u4  m  Uio  Jaiuio  naiittcr  ju  if  the  lime  had  been 
incorporated  with  the  surface  only.    {Code.) 

>..  5842i  MomniainoiuMpittureSf  from  whi«h  .the  plough  ift  altogether  excluded,' h»ve  been 
fiommoidy^itlassed  ttnoog.  waste  l4nds  r  er«i  0ueh  of  tiNem  ks  bear  iierbage  by  no  means 
of  inconsiderable  value  ;  as  well  as  heaths  and  moom  with'^patehct  Of  which  the>^^t!en 
pastures  are  ofren  chequered  The  general  term  wastes  is  therefore  a  very  indefinite  ex- 
pression ;  and,  Indeed,  i(  nat  iMifrequently  made  to  eomprokend  aH  that  extensi^  division 
o£>oup  territory  thai  neither  produces  com  nor  rich  herbage.  Yet  it  is  on 'such  tmcts 
Aek  by  lar  the  greater  part  of ,  our  h\4^\ytr\  ment  imd  woolia  groi^P)  ittd  not  a  little  of 
the- firmer  iiully  prepamdr'fort^be  iMOffket*  Koceigners Mid  superfidal  teadersat  home 
must^bcocdingly  be  greatly  na^s^k«qiiif.tUey>uiAagbi»^thftt  wh«^  arei4alled  vxattti  by  the 
'B6tJeA.tofA^n£v^t\ln^,^a^A,fi^httt^»^J^^  arei  ite«%  jdtogelher  un- 

pnodnctiv^ir  and  it  ihould>  ber«  still gvpMer^ienpn  to  believ4>;tlMit, all  i  those  wastes  owe 
their  vooAcimumce.  to  iiegl^ctiori.misiMiiJ^geroenti;  iind;.th»%  miyexectionsi  Df  hmnan 
induslryicantevcnrenderithe^'greatcfyartof  tliem,  including  all  the  mountainous  tract 
of  Great  Britain,  more  valuable  than  they  are  at  present,  without  »  much  greater 


Book  VI.  IMPROVEMENT  OF  GRASS  LANDS.  909 

exp6ndftttre  of  M]^tat  ibitt)^  tfndcir  almoBt  ttnj  drdtun^tsncei,  they  cddM  posably  return 
{Sup.  irt.  jlgr.) 

584^  Mmteath  4f  Ctoubttm,  In  DamfrieMhlrp,  hat  regMierated  old  ptsture  by  paring  op  the  turf  with  a 
paring  plough  or  ipade,  laying  It  to  one  side  for  a  week  or  two,  and  again  replacing  it  where  it  waa  before, 
after  the  subsoil  had  been  atlrTcd  by  ploughing  and  harrowing,  and  a  little  lime,  ashea,  or  other  manure 
added.  A  field  ao  treated  wai  found,  in  fottr  yean,  td  keep  fifteen  head  of  cattle  ftilly  better  than  it  did 
Theiit  .  .  .^      ..      .       -     - 


CAKTiii.  wi   HIV  inn/KiTM  uuHJiiauu  lu  0«,v«uiiiu   lu   ftm  ^m*mvB  \n   v«.wabwuiu,    avuiuiiicaauaic,  vutvruiinva  Ulv 

Opinion  that  it  might  pay  fof  improfing  the  pasture  without  takinga  croto  of  com  from  thU  poor  aoil,  whick 
In  general  was  a  peiA  earth  upon  a  gravel  or  aand  or  red  freeatone,  and  which  he  considered  too  poor  to 
nifidtice  a  remunerating  crop  of  com.  He  accordingly  Pet  to  work  to  Improve  about  a  thouaand  acrea  ol 
this  poor  toil  from  four  hundred  to  eight  hundred  feet  above  the  aea»  and  lometuiiaa  pared  and  burned 
nearly  two  hundred  acre*  in  one  aumroer,  which  be  ploughed  in  ttic  autumn  and  allowed  to  He  in  that 
atate  till  the  next  spring,  when  he  laid  on  about  one  hundred  and  seventy  bushels  of  quicklime,  or  llaae 
sbrils,  at  they  are  there  called  from  their  shelling  or  lUling  to  pieces  when  watered,  per  English 
acre,  and  In  the  month  of  July  harrowed  in  between  five  and  six  bushels  of  ^uloua  laofctua  grass  seed. 
The  greatest  part  of  this  land  has  now  been  improved  about  twenty  yeara,  and  is  continuing  to  yieM 
abundance  of  graaa,  and  la  worth  from  12«.  to  l-l«.  net  acre,  while  in  its  natural  state  it  was  scarcely  worth 
2f. ;  and  Mr.  H.  is  convinced  it  would  pay  amply  ibr  another  dressing  of  lime,  which  a  Scotch  farmer,  he 
aay^  would  not  think  of,  as  the  plough  la  upon  all  oecasions  the  iroptlemcnt  in  moat  acfive  opeiaUon  with 
hinn.  In  the  improvement  of  moor  ground,  Mr.  M.  thinks  it  highly  impo«t«nt  to  state  that  the  very  twat 
cActa  reault  from  tnilverirfng  or  brmging  the  peary  of  vegetable  soil  to  a  complete  stete  of  putrefacfiou 
fr  puhreriaatiOiH  before  being  laid  down  to  paatur*  ^  and  that  this  must  certainly  takeptace  when  two  or 
three  com  crops  are  taken  before  sowing  out  Moory  peaty  soil  after  this  treatment  Is  Habic  to  be 
poached  In  wet  weather,  and  In  dry  weather  is  ahnost  equally  Inooharent,  and  is  diffieult  to  be  again 
TCsloteA  without  dung  er  great  quantities  of  ewth.  (CI  G.  Stumrt  MaUeaik,  March  1830,  in  Gard. 
Mag.  voLvL) 

sSiS.  The  ckitfimprotements  of  which  monntahtous  pathu^  are  nucept/Ue  are,  draining  and  sheltering 
by  planutions.  Some  parts  mlgiit  probably  be  eneloaed  by  stripe  of  plantathm  between  stone  walls,  or  by 
stone  walla  alone ;  but  as  the  stock  on  mountain  pastures  ase  gfneraUy  under  the  care  of  a  herdsman,  the 
advantages  of  change  of  pasture  and  alternate  eating  down  and  saving  or  sparing  the  grass,  iMfkeeping 
out  the  cattle,  are  obtainable  without  the  use  of  fleldsi 

8mcv,  III.  Improvement  of  Grtut  Lwtdst  6y  a  lemporury  Cohmpwoii  <•  TUlage. 
5846.  The  practice  of  breakijtg  up  grass  lands,  either  with  a  view  to  their  being  eoon 
after  restored,  or  to  their  permatsent  retention  in  aratioD,  haa  occasioned  mtich  discus- 
sion, and  eren  attracted  the  attention  of  the  Legislature,  and  the  Board  of  Agriculture. 
In  The  Code  of  Agriculture  it  is  stated,  that  a  «  nnich  larger  proportioB  of  the  united 
kingdom,  thon  is  at  present  so  cultivated,  might  be  subjected  to  the  alternate  system  of 
husbandry,  or  transferred  from  grass  to  tillage,  and  tlien  restored  to  grass.**  Much  of 
the  middling  sorts  of  grass  lands,  from  200  to  400  feet  above  the  level  of  the  sea,  is  of 
this  description ;  and  many  husbandmen,  and  most  indiscTimiiiate  fttends  of  the  com  laws 
and  the  landed  monopoly,  regret  that  such  lands  are  left  in  a  state  of  unprodnctiye  pastur- 
age, and  excluded  from  tillage.  Were  the  trade  in  com  ftce^  thcr  idea  of  tilling  such 
lands  would  be  at  least  problenmtical. 

9847.  A  tery  extentitre  ewtdry  was  made,  in  consequence  of  a  requlsltien  fWMOA  the  Rome  of  Lords  to  the 
Board  of  Aericulture,  in  December  1800, "  into  the  beat  means  of  converting  certain  portions  of  grass 
lands  into  tillase,  without  exhausting  the  s<ril,  and  of  returning  the  same  to  grass,  after  a  certahi  period, 
In  an  improved  state,  or  at  least  without  Injury :"  and  the  information  coHected  by  the  Board,  upon  that 
subject,  Is  In  Ae  highest  degree  satisfactory  and  Important 


5S48.  Oh  Air  tul^rct  the  opmiom  ^oneqftmr  first  writers  U,  '*  that  though  It  Is  fanpossible  to  deny  that 
ouch  grass  land  in  England  would  oe  more  proouctlve,  both  to  the  proprietor  and  oecupler,  under  a  good 
course  of  cropping,  than  under  patture :  yet  it  is  no  less  certain,  that  there  are  hirge  tractt  of  rich  grating 
hind,  which,  in  the  present  state  of  the  demand  fbr  the  produce  of  graaa  lands,  and  of  the  law  of  Engfain<^ 
with  regard  to  tithes,  cannot  be  employed  more  profltaUy  Ibr  the  parties  osneemed,  than  in  pasture.  The 


with  regard  to  tithes,  cannot  be  employed  more  profltaUy  Ibr  the  parties  osneemed,  than  in  pasture.  The 
Interest  which  the  Board  of  Agriculture  baa  taken  in  thb  question,  with  a  view  to  aa  Abundant  supply  <^ 
com  for  the  wants  of  s  rapidly  hicreaslng  population,  aeeoM,  therefor^  not  to  have  been  well  directed. 
Instead  of  devoting  a  fauye  portion  of  their  vohimcs  to  the  Instmetien  ef  temeis,  regarding  the  beat 
method  of  bringing  grass  lands  into  tillage,  and  restoring  them  again  to  meadow  or  pasture,  without 
deterioration ;  the  nnt  thhtig  requlnd  was,  to  attempt  removing  ttie  almost  lAaupenble  obstruction  of 
tithes,  by  proposing  to  the  legialature  an  equitable  |rfan  of  eoronsitatlon.  If  acme  beneficial  arrangement 
were  adopied  on  this  headj  there  is  no  reason  to  doubt,  that  Indlvtdual  interest  would  soon  operate  the 
wtahed'for  change ;  and  (hat  all  g«asa  lands  eanabU  of  yfeMhig mare  tent  and  profit  under  tillage  than 
XMOet  pasture  would  be  stiltfectcd  tO'UMf  pisu  jbf  as  teC  aa  the  demands  of  the  population  might  requlx« 
(Stejx  £b.  art.  Agr.)  f     •  »  •      -f 


5849W  >/fi'  gMng  the  Hsmux  ofthg^nfirmaHm  ebOrclMf  %  lA#  Bsord,  we  Asil  first  i 
the  opinions  as  to  tuch  g^Mi  lanih  as  ahociM'  not  be  broken'upysaBd  neat  the  directions 
fcr  breaking  upand  laying  down  the  otfa4iw> 

SD»ui<n  I.  Grtsss  LatsdMtkat  ougki  not  t^  be  h*ten.iup  iy,tks  Plough. 
5850.  Thereur^  baHous  soiis  tf  grass  kahdg  that  ought  not  ta  be  broken  upt  u  water 
meadows ;  salt  maMhes ;  lands  apt  to  be  overflowed ;  lands  near  large  popuWus  towns, 
wfaeie  the  produce  of  gtaas  land  is  always  in  demand,  and  eonaequentAy  dear ;  and  low- 
lying*  tracts,  in  the-  vaUcys  of  mountahious  countries,  partioukaiy  in  chalky  districts, 
where  old  meadow  land  is  tearee,  and  where  a  poftSon  of  it,  to  raise  early  and  late  food 
for  stock,  giTes  a  great  additional  iralue  to  the  adjefnmg  upland.  But  whether  rich 
lands,  which  bare  long  femaiiied  in  grass,  and  Mntroue-  productive,  shonkl  erer  be 
converted  into  tillage,  is  a  ^(nestioi>  ves)[te<tang  whkh  •  a>  great  cKveseity  of  opinion  baa 
been  entertained.'  t     •        'i  u  .1  *    .u.     . 


Ma  PRACTICE  OF  AGRICULTURE.  Pau  III. 

5851.  The  lands  cotuidered  eu  bett  adapted  for  permanent  pasture  are  of  three  kinds : 
strong  tenacious  days,  unfit  for  turnips  or  barley,  which  are  said  to  improve  the  more 
the  longer  they  are  kept  under  a  judicious  system  in  grass ;  soft  clayey  loams,  with  a 
clayey  or  marly  bottom  or  substratum ;  and  rich,  sound,  deep<4oiled  land,  or  Tale  land, 
enriched  by  nature  at  the  expense  of  the  higher  grounds,  generally  lying  in  a  situation 
favourable  with  respect  to  climate. 

585S.  The  advantages  ofmch  pastures  are  rcpretentcd  in  the  strongest  light  It  is  affirmed,  that  they 
feed  cattle  to  a  greater  weieht :  that  they  are  not  so  easily  scorched  by  the  ■ummer's  drought;  that  the 
graues  are  more  nutritive,  both  for  fheep  and  cattle ;  that  milch  cows  fed  upon  them  give  richer  milk, 
and  more  butto-  and  cheese ;  that  the  hooAi  of  all  animals  pastured  on  them  are  much  better  preserved  ; 
that  they  produce  a  greater  variety  of  grasses :  that,  when  properly  laid  down,  they  yield  a  succession  of 
pasture  throughout  die  whole  season ;  that  the  herbage  is  sweeter,  and  more  easily  digested ;  and  that 
they  return  an  immense  produce  at  a  trifling  expense. 

fl858L  7b  break  up  lands  possessing  these  advantages,  it  is  sidd,  can  only  be  Juttiflcd  by  the  most  urgent 
public  necessity,  and  to  prevent  the  horrors  of  fomine.  The  real  value  of  such  lands  wUl  appear  by  con- 
sidering their  rent  and  produce  The  grass  lands  in  Lincolnshire  are  accounted  the  richest  in  the  kingdom. 
The  renU  are  various  j  trma  \l  I5s.  to  3^  per  acre ;  and  the  value  of  the  produce  fVom  St.  per  acre  to  IQL 
This  produce  arises  from  beef,  mutton,  and  wool:  and  is  obtained  subject  to  little  variation  from  the 
nature  of  the  seasons,  and  at  a  trifling  expense.  The  stock  malntahied  per  acre  on  the  best  grasing  lands 
surpasses  what  could  be  fed  by  any  arable  produce.  It  is  not  at  all  uncommon  to  feed  at  the  rate  of  from 
six  to  seven  sheep  in  summer,  and  about  two  shem  in  winter.  The  sheepL  when  put  on  the  srass,  may 
weigh  fnm  18  lbs.  to  90  lbs.  per  quarter,  and  the  increase  of  weight  would  be  at  the  rate  of  4  lbs.  per 

Juarter,  or  16  lbs.  per  shecpi  But  suppose  in  all  only  100  lbs.  at  8d:  per  pound,  that  would  amount  to  SK. 
la  IM.  The  wool  would  be  worth  about  two  guineas  more,  besides  the  value  of  the  winter  keep;  and 
the  total  may  be  stated  at  about  IL  oer  acre,  got  at  little  expense.  Such  lands,  it  is  evident,  cannot  be 
better  employed  than  in  feeding  stodL 

5854.  Grass  land  on  tenacious  clays  and  heavy  loamSf  when  brought  in  a  succession  of 
years,  or  perhaps  of  ages,  into  a  state  of  great  productiveness,  cannot  be  ploughed  without 
the  risk  of  great  ii^ury,  and  are  more  profitable  in  the  production  of  herbi^e  than  they 
could  be  in  the  production  of  grain. 

5855.  Grass  on  deep-foiled  sound  vale  lands  would  be  productive  of  com  if  ploughed ; 
but  would  be  probably  ii^ured  by  cultivation :  from  their  texture  being  altered,  and' 
rendered  unduly  loose  and  open  by  tillage ;  from  the  native  plants  being  more  or  less 
destroyed  or  enfeebled ;  and  from  the  great  decomposition  and  waste  of  the  principles  of 
fertility  resident  in  the  soil. 

5856.  The  extent  of  these  descriptions  of  land,  however,  is  not  so  great  that  the  advan^ 
tages  of  breaking  them  up  could  probaluy  ever  be  a  national  object,  or  worth  the  ri^  of 
ii^juring  their  future  productiveness  in  grass.  But  there  are  pasture  lands  of  an  infoior 
sort,  which  are  too  apt  to  be  confounded  with  those -already  described;  and  respecting  the 
propriety  of  occasionally  appropriating  them  to  arable  culture,  there  can  hardly  be  a 
doubt.  Such  lands  do  not  depend  upon  their  intrinsic  fertility,  but  upon  annual  supplies 
of  manure  derived  from  the  arable  land  in  their  neighbourhood. 

SuBSECT.  2.     Advantages  and  Disadvantages  of  breaking  up  Grass  Lands, 

5857.  77ie  advantages  of  breaking  up  grass  lands,  not  of  the  richest  qiudity,  will  appear 
by  a  comparison  of  their  produce  with  ^isX  of  arable  lands. 

5858.  From  the  enquiry  <^the  Board  <^  Agricutture,  it  appears  that  an  acre  of  clover,  tares,  rape,  potatoes, 
turnips,  cole,  or  cabbsges,  will  ftimtsh  at  least  thrice  as  much  food  as  the  same  acre  would  have  done,  had 
It  remained  in  pasture  of  a  medium  quality ;  and,  consequently,  that  the  same  extent  of  land  would  main, 
tain  at  least  as  much  stock  as  when  in  grass,  besides  producinc  every  other  year  a  valuable  crop  of  com ; 
and  this,  independently  of  the  value  of  the  straw,  which,  whether  consumed  as  Utter,  or  as  food  for  cattle, 
will  add  considerably  to  the  stock  of  manure.  It  follows  that,  with  the  exception  of  rich  pastures,  arable 
land  is,  on  an  average,  superior  to  grass  land,  with  respect  to  frimishing  aiticles  of  human  food,  in  the 
proportion  of  three  to  one :  and  consequently  every  piece  of  land  unnecessarily  kept  In  grass,  the  produce 
of  which  will  only  maintain  one  person,  is  aepriving  the  community  of  food  capable  of  mauitaimng  two 
additional  members. 

5859.  The  prfneipaJol^eeihn  to  the  conversion  of  old  turf  Mo  arable  land  arises  tecaa  an  alleged  infe. 
riority,  both  in  bulk  and  nutritive  properties,  in  the  new  when  compared  to  the  old  herbaM.  It  is 
certain,  that  by  no  art  can  we  at  once  produce  s  surface  of  grasses  which  can  be  at  all  compared  to  some 
of  the  richest  pastures  in  Buckinghamshire^  linoohishir^  and  Leicestershire ;  but  these  are  not  tbe  pes. 
tures  which  any  prudent  agriculturist  would  recommend  to  be  broken  up,  whatever  might  be  the  price  of 
com ;  and  more  especially  in  Britain,  and  with  a  proq)ect  of  the  trade  in  com  being  at  no  distant  period 
ft«e,  Still,  in  by  for  the  greater  number  of  cases  where  tbe  soil  will  admit  of  the  convertible  husbandry, 
and  where  that  husbandry  is  as  well  understood  and  practised  as  it  is  in  the  north  of  England  and  south 
of  Scotland,  we  should  have  no  hesitation  in  leaving  it  to  the  farmer  to  break  up  whatever  pastures  he 
thought  he  could  do  with  profit  during  a  fourteen  or  twenty.one  yean'  lease.  A  gentleman  who  had  a 
large  farm,  principally  consisting  of  strong  rich  clay  (every  field  of  which,  with  hardly  any  exception,  he 
occasionally  broke  up),  was  accustomed  to  lay  them  down  with  a  crop  of  berlev,  aud  to  sow  fourteen 
pounds  of  white  clover,  a  peck  of  rib-grass,  and  three  quarters  of  hay  seeds,  per  acre.  By  this  liberal 
allowance  of  seed,  he  always  secured  a  thick  coat  of  herbage  the  first  year,  whidi  diflbred  from  old  pasture 
in  l>eing  more  luxuriant  Such  lands,  therefore,  under  judicious  management,  will  rarely  be  ii^ured  by 
the  plough.  When  laid  down  from  Ullage  into  grass,  they  may  not  carry  for  the  first  year  or  two  suoi 
heavy  cattle  as  they  would  afterwards ;  but  they  will  support  more  in  number,  though  of  a  smaller  size, 
and  bring  a  greater  weight  of  butcher  meat  to  market  It  is  often  desirable  to  keep  one  or  two  moderate, 
sised  enclosures,  of  from  ten  to  twenty  acres,  according  to  the  size  of  the  fkrm,  in  perennial  pasture,  Ibr 
the  feeding  of  cattle  and  sheep,  and  as  a  resource  for  the  stock  to  goto  in  case  of  a  severe  spring  or  summer 
drought ;  but  the  retaining  of  any  considerable  portion  of  a  fkrm  in  old  turf,  or  permanent  psiture,  unless 
of  the  richest  quality,  is  in  general  ii^urious  to  the  landlord,  the  tenant,  and  the  public.  Tlie  value  of 
any  esute,  where  the  system  of  permanent  pasture  has  been  carried  to  an  unreasonable  extent,  maybe 
easily  and  greatly  augmented  by  appropriating  the  nUnure  of  tbe  tsxm  to  turnips  and  other  green  crops, 
and  by  the  adcption  of  the  convertible  system  of  husbandry.*' 


Book  VI.  BREAKING  UP  GRASS  I.AHDa  911 

fiSaa  Ttere  mre  mmufeatm  mktre  <Mi  <fcrtr*MV  tkomk  im  taeral  to  be  rwmimniati,  cmgki  moii^bt 
cttrHed  to  iUfitU  eaiUiU.  In  Noclblk,  where  the  land  b  oammonly  light.  Mid  where  the  thccp  ere  both 
bred  and  fed  upon  the  wine  Iknn.  a  prapoition  of  pennanent  pasture  i>  CMential.  Much  iqjury,  in  parti- 
cular,  ha«  lieen  suitained  by  breaking  up  pennanent  paature*  on  such  aolb,  more  etpecially  when  subject 
■    "        *'  — ,  ^     ,      ..-. ".whichlr "^ '  "      ' 


to  rectorial  tithes.  Many  lands  of  an  inferior  soil,  which  kept  two  sheep  on  an  acre,  paying  only  vicarial 
tithes,  and  rented  at  ten  shillings  per  acre,  since  they  have  been  broken  up  cannot  pay,  eren  without  rent, 
the  tithe  of  com  and  the  e&pense  of  cultlTatioo.  A  turn  in  general  lets  best  with  a  fair  proportion  of 
gnus  land  upon  it,  which  adouts  of  a  mixed  management;  In  conaequenoe  of  which*  if  one  oqect  ISlUe 
another  may  be  suooessAiL 

5861.  WUh  retped  to  the  disadvantages  of  breMng  up  pastures,  it  is  alleged  in  7%^  Code 
of  AgrieuUure,  that  there  is  a  risk  of  tenants  breaking  through  their  engagements  (p.  473. 
Sd  edit.) ;  by  which  we  suppose  is  to  be  understood,  the  chance  of  their  uking  a  few 
good  crops  from  the  newly  broke-up  lands,  and  then  leaying  the  farm.  Tenants  who ' 
would  do  this  must  certainly  be  as  wicked  as  the  landlords  who  would  put  in  their  power 
would  be  imbecile.  No  other  disadvantage  is  stated,  and  this  may  safely  be  left  to  work 
its  own  cure. 

SuBsicT.  S.     Breaking  up  Grass  Lands,  and  afierwards  restoring  them  to  Grass. 

5862.  On  the  sufffect  of  breaking  up  and  laying  down  grau  lands,  the  following  parti- 
culars are  discusted  in  the  Code  of  Agriculture,  as  the  result  of  the  information  communi- 
cated to  the  Board :  —  Whether  any  previous  steps  are  neeessary  before  lands  in  grass  are 
broken  up  ?  the  proper  mode  of  effiNrting  that  object ;  the  course  of  crops ;  the  manure 
necessary ;  the  system  of  management  during  the  rotation  ;  the  mode  of  laying  down 
the  land  again  to  grass ;  that  of  sowing  the  graas-iceds ;  and  the  subsequent  management. 

5863.  ff^the  land  be  wet,  it  is  advisable  to  drain  it  completely,  previously  to  its  being 
broken  up ;  lor  it  is  not  improbable  that  its  being  kept  in  pastiu«  was  partly  on  account 
of  its  ' 


6B64w  UutdtkatkM  beem  lomg  Ai  paatmre  does  not  require  dung  during  the  fint  course  of  crops  that  is 
taken  after  being  broken  up ;  but  the  application  of  calcareous  manure  is  always.  In  such  cases,  expedient. 
Sometimes  lime  is  spread  on  the  ground  belbre  it  is  pkMighed :  at  other  times  when  It  is  eitber  under 
summer  .fallow,  or  a  drilled  crop  of  tumipsL  Marl  and  chalk  also  have  been  used  for  the  same  purpose 
with  great  advantaee.  The  land  thence  dinlvcs  additional  strength  and  vigour :  the  succeeding  crops  are 
much  improved ;  tlie  scril  is  commonly  so  softened  in  its  texture,  that  it  may  be  ploughed  with  hsJf  the 


, .  .  .  ,  >e  ploughed  1 

strength  that  wouU  otherwise  be  neeessary ;  and  whenever  it  is  restored  to  grass,  the  bertMge  Is  abundant 

5865.  Wherever  the  soil  is  not  too  shallow,  nor  of  a  friable  nature,  or  when  the  turf 
cannot  toon  be  rotted,  if  land  is  to  be  broken  up  from  old  pasture,  the  system  of  paring 
and  burning  is  proper.  In  this  way,  good  tilth  is  speedily  procured ;  the  damage  that 
might  otherwise  be  sustained  by  the  grub,  the  wire-worm,  and  other  insects,  is  avoidedi 
while  the  soil  receives  a  stimulus  which  ensures  an  abundiant  orop. 

5R6&  H:i«rff^r^mdfti(nrtvc»>MWlteA^P<acr.  the  land  may  be  trenched  or  donble^ploug^  This 
is  eiflMrted  by  means  of  two  ploughs  following  each  other,  the  first  plough  taking  off  a  thin  surftce  of  about 
tliree  inches,  and  the  second  going  deeper  in  the  same  place,  covering  the  sur&ce-sod  with  fine  mould ; 
both  ftirrows  not  exoeeding  the  thickness  of  the  vegetable  mouU  or  other  good  soiL  If  the  land  is  ploughed 
with  one  Airrow,  the  operation  ought  to  be  perfurmcd  before  winter,  that  it  may  receive  the  benefit  of  the 
succeeding  frosts,  by  which  the  success  of  the  Aiture  operations  will  not  only  be  promoteil,  but  most  of  the 
Insecto  lodged  in  the  soil  will  be  destroved.  When  one  Airrow  alone  is  Uken,  the  best  siie  is  four  inches 
and  a  half  deep  by  eight  or  nine  broad.  The  strain  on  hones  in  ploughing  ley  land  is  mostly  from  the 
depth. 

5867.  The  rotation  of  crops  to  he  adopted^  when  grass  lands  are  broken  up»  must  partly 
depend  upon  the  foil,  and  partly  on  the  manner  hi  which  it  is  prepared  for  cultivation. 
As  a  general  principle,  however,  it  may  be  laid  down,  that  unless  by  the  coune  of  crop- 
ping to  be  pursued  the  bad  grasses  and  other  plants  indigenous  to  the  soil  are  extirpated, 
they  will,  when  the  hind  is  again  laid  down  to  grass,  increase  and  prevail  with  more 
rapidity  and  effect  than  seeds  chosen  by  the  farmer ;  and  the  consequence  must  be,  a 
heavy  disappointment  in  the  future  crops  of  grass,  perhaps  lolely,  or  at  least  principally, 
attributable  to  a  previous  defective  management.  It  is  necessary,  therefore,  to  enter 
into  details  upon  this  subject  as  applicable  to  cUy,  chalk,  peat,  loam,  and  sand. 

5868.  Oaif.  The  process  of  conversion  in  clavey  soils  should  be  commenced  with  paring  and  burning, 
especially  where  the  grub  is  suspected.  The  foilowinff  course  may  then  be  adopted :  —  1.  Rapejfed  with 
sheep;  i.  beans ;  &  wheat ;  4  beans ;  &  wheat:  &  follow ;  7-  wheat,  sown  with  grass  seeds.  This  may 
seem  severe  cropping,  but  it  is  Justified  by  experience  when  old  grass  clay.land  is  tiroken  tux  If  the  land 
has  not  been  pared  and  burnt,  the  first  crop  ought  to  be  either  oats  or  dibbled  beans.  To  do  Justice  to  the 
plan  of  mtoring  the  land  to  grass,  there  ought  to  be,  in  all  cases,  according  to  the  soil,  either  a  naked  or 
turnip  fallow,  before  the  sowing  of  grass.seeds  is  attempted.  But  on  meikm  loamy  day  land,  consisting 
of  fine  old  grass  pasture^  where  it  is  thought  necessary  or  advisable  to  break  up  such  land,  it  should  be 
done  In  detached  pieces,  so  as  to  suit  the  convenience  of  the  occupier,  and  the  foIk>wing  courw  shouU  be 
adopted :  —  1.  Autumnal  ploughing  for  osts  in  spring ;  2L  follow  for  rap&  to  be  eaten  with  sheep ;  &  beans  j 
4k  wheat,  sown  with  clover  t  &  clover;  fiL  clover;  7.  wheat ;  8.  rape,  io  be  partially  eaten,  and  hoed  In 
spring,  and  to  stand  for  seed ;  and  9l  wheat  with  grass-sceds.  This  is  a  very  profitable  rotation,  and  ap. 
plicable  to  the  best  gras!ng  Und  In  Lincolnshire; 

5BG9L  CkaUt.  Paring  and  burning  are  considered  in  this  case  to  be  Indispensable  as  a  preparation  far 
tumipe,  which  ought,  where  manure  can  be  got,  to  be  raised  two  vears  in  succession ;  then,  barley,  clover, 
wheat ;  and,  after  one  or  two  additional  crops  of  turnips,  the  land  may  be  laid  down  with  saintfoin  to 
great  advantage.  „   . 

587a  Peat,  On  this  soil  paring  and  burning  are  essentially  necessary.  Under  a  ludicious  system,  the 
greatest  and  quickest  profit  Is  thus  secured  to  the  former,  with  advantage  to  the  public,  and  without  l^Jury 
to  the  landlord.  Draining  also  must  not  be  neglected.  ITie  crops  to  be  grown  on  peat  soils  are,  I.  rape 
or  potatoes ;  S.  oaU ;  &  turnips ;  ^  oaU  or  wheat ;  and  5.  clover  or  grass.ieeds.     A  liberal  application 
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of  Hme.  where  it  can  be  obt^ed,  U  of  th^  jmnteft  fenrice  in  enabling, fuplv  ipila  tol»teg  con  toi<i  fiiU- 
perre<*tlbit."^ln'tM  WHt  oTThdrn^.ih^  iSHSwrnffVotirt^  i^reco&iAehaed  :^i;ni^^  liEd^imlwf 
for  r:ipc  E  3.  o^Q^'i  3n4  %  whm  with  sraii.t#«d4  ^  if  thr  land  mot  nlfeihinn  v«ttr,  tki  LaiMifai  lort,  if 
n  rjt,  ijiTinff  u'hf^t,  I'hii  iliort  iuLiriiL\  it  Is  t. rj h [ ei kd ed „  pMHiervihi  Uie  laiul  in  heut ;  and  it  afterwaida 
prndiAcet  ikbiiiiiiftnl  crufH  xif  htwi.  Uui  lutig  fuLa^ci,  ie  <ucii  a  tuiL,  ruD  ibe  laaril  to  Wg<difciind  ittmr, 
wi ihnut  n uili Ij  In  ih m  ^rm n, 

fpft71,  raifB.  Th?  couftp*  of  ernp*  nj^UmbTe  to  th!i  loM  ir*  tofl  ntimeroui  iobe  boa  inwrted^v^If  the 
ivnrd  ii  fritlile,  tJie  foLtowrini^  jtiLitlaii  mt^v  be  iHlcTited :  — ).  0>Ui  tf.  turq'iM: -d.  wheat  of  Ikrley; 
4,  b^iif  i  5l  whfat  i  lii  fnHuw  nr  Uitiiipji ;  7.  whp^t  oe  barlt^r*  ^rid  j^fd^uicvili.  Jf  the  sward  U  nv7  tmifh 
■nd  caijne,  Vnitemd  oftfikttijr  oaUj  it  nsji*  Im  t*»''«J  *nil  i>urut  fipT  iiiri]ii)«.  ,   "        -  >■         ''^'l/- 

StfT'Z.  Smd.    Od  tieii  And  il«>ii  undv  ftoiii^  thv  mc«t  rniifablL'  iliat  c;in  be  raiH-dit  a  crop  oTdMTota.  \fxkr ' 
Snfpriuf  Lifuli,  funii[ii,  tobi"^Hr.-n  n>i  tJi-  >rT'> !  :  whuln  hliMiiS'l  i>T-r  Im.  }n^^  it'>wu  wU^  barley 'agd  gmo^' 

fiiva,  Aes»rding  to  4h€  impfrtmed  tjfStemofl^^  dovm  Unds  to  gross,  Iknd-ouglifc  t6  Be 
[irev^ifly  nwdk  as  clean  ai^  fertile  iaspo9Bibl«%  With  that  view,  aU  the  green  croitanbed 
oug^  to  berconpumed  upon  the  ground  ^  falloir  or  fallow  crops^ought  not  to  be  nf  gtec(ed ; 
an4  ,^<s  wtiiole  a^w  of  the  «Qni  cropa,  should  be  conreited  in^  manuqe,  and  appliM  to 
the  ipii  th^tt  produced  it*  Above  all,  the  juijKing  of  Calcareous  miuter  wHh  die  soil, 
ef^r,|iri[eTious|y  to,  or  during  the  course. of,  cropping,  is  esscsntial.  Nothing  gtlieraliy 
iv^fi^ivs  mepdowsor  pasturea  pnore  th^  Ume^r.marl :  they  sweeten  Ihe  herb«^^  render 
t^,pa4^e  paW^^l^^'*^^  <^£^*9  i^ii^'^i^P^^'i'^  ^' 

W7i.  iVhrik  mrmipw  <ir*  paitett  vpom  ttgkt  h0td,  dieep  shoald  be  folded  on  them ;  whereas,  if  the  land  ii 
■truntf  or  wct«  tbe  crop  ilioiikl  be  drawn,  and  fed  in  sane  adtoiningjpraM.fleld,  or  io/Shcda.  irUie  land 
11  in  bigh  condition^  it  ii  r'l'*— v-^-^  -^a  cart  off  half  the  turnip*,  anv  eat  th^  other  on  the  Roubd.  But 
tbli  II  rtfjt  spUutobcfti  opooreolli.  'X 

MTi  Ti  Aax  iifnnti$puu-i  rm§t  ffH%  tkamU bUown  with  or  toftaoirf  com.    In/kvourVUieflnt 

pruf  ici?^  ihnt  of  uniUng  tY\  l  ;  ' . :  ,  ,  it  is  majotaioed*  that  where  equal  pains  are  taken,  the  ftilure  crop 
or  gna  wUe  iijrfc?<?<!  u  wiU  aij  it  ;  Nl  v  had  beeh  lOWn  keparatelj,  while  the  tame  tilth  aiuwen  fbr  both. 
i^ttufothfi  h^nd«  it  u  olMFrved,  th.^taatlMland  nmt^iln  that  oue,b^ out  iotatheOieirpoMibtooMl^, 
thflru  u  a  htk  that  tJ»e  com  Cfti|]^  will  i^row  fto  liixar&aotlyaatOQTMpower  the  graw-*^ed^  sn^ j^tanrralew , 
wlIT  fx^luJe  tiitnL  finm  the  brrpfit  of  the  air  and  the  dew«-  If  Che  season  abo  be  wet,  a  com  crqpisapl 
tn  ii>d^,  4ftd  the  gnn  will,  in  a  jrrpat  m^amre,  be  d«sttt>^ed.  oai soHa  mbdemtety  Mtfl^,  the  graiMa' 
hmt  A  tiic^i in-  chKDCe  g/  tun-evdi^ir  i  butlhei^  it  is  flUd^ltial  the  land  is  «o  n^ueh exhausted hy^n^eiht 
the  corn-crLipi,  th&t  it  «cJdr»[a  iirovi^i,  gctod  arut.land  afterwards.  In  answer  to  these  oldcctioai^  it  has  , 
bceti  utp^.  thfLt  whcri,  fViiTii  thr  nthnett  tf  the  soil,  there  is  kny  *l«k  of  sdWtng  atttll  trop  of  com,  wfi 
sHtl  U  used^  ttta  u  low  M  nin:  thir-j  dfMie usual  kfuartttky ;  suid  thai  •  modcnifee  casp  of  craiaamrsssthe' 
Tfjun^  {tlAuii  uf  {irjjd,  and  |]rii}t(?ct><  them  ftom  the  1 
injuTif.     Where  tht  twi:>  rmp*  jitt   united,  bark    '- 


n  the  nrs  qr  a  hotsun.  withput  pro^ucinf  any  mat^al, 
-ley  Is  the  prefefsble  ffniln,  except  on  peat  Barley  has  a 
in«  whfdi  it  ^w%  whWh'  is  ftitbusable  tty  the  Vegetation  of 


tt>Ttil6ncy  ta  locsen  iliF  Icxtn^c-  nf  r)i.>  gi-ottQd  in«  whfdi  it  gtows^  whWhis  ftitbu>ablei«  the  Vegetation  of 
erhMkjevds,  In  tli«^  choit  e  ei  r>a r  It  v ,  iha]L js^rl;  should  be  mferred  whifi^  runs  least  to  atraWwSnd  wbidb.  is 
thtr  toaTtest  riTM?.  Oti  ^Hi&t,  fi  [-rn]k  4^[  4«ts  is  to  be  preferred.  The  most  recent  practice  of  the  best  flurmers 
i«  in  favour  01  fcowlijg  tbc  groi^-.LLdJ  without  the  addition  of  corn,  or  any  Other  teinpotrSrypUnt 

£l{7&  The  ma$tner  of  $o*ring  tkt  grmm-aeed^  also  requires  to  be  partioularly  attended  ta    Bfpchiocs 
hare  been  inrented  for  that  purpose  which  answer  well,  but  they  are  unfortunately  too  expenaive  fbr^ 
the  generality  of  fiurmtrs.    it  is  a  hod  system,  to  mix  aseds  of  diff^reut  plants  b«Gpre  sowing  them,  •. 
in  order  to  have  the  fewer  casta    It  is  better,  to  sow  each  sort  separately;  for  the  expense  of  going  seveivi 
times  over  the  ground  is  nothing,  compared  to  the  benefit  of  havii^  each  sprt  eoually  distnbutML    Tty^ « 
Meds  of  grasses  being  so  light,  ought  never  to  be  sown  in  a  windy  day,  except  by  xoachinery,  an  equal 
delivery  being  a  p<4nt  of  great  consequence.    Wet  weather  ought  likewise  to  be  avoided,  as  the  lea^b* 
'       e  of  posiching  is  iniuhous.    Grsss  seeds  ought  to  be  well  harrowed,  according  to  the  oatuce  of  the 


When  the  com  is  carried  q^  tke  young  crop  qfgnui  skotUtt  ^  but  lUUeJed  dmiitg  aHtmrm,  and: 
that  only  in  dry  weather :  but  heavi^rofled  in  the  fbllowing  spring,  in  order  to  press  the  soil  home  to  the 

m-*^  r  £^  ,.  ^^„>  ..^^  „ — _ ^^^^^^  ^.^ —    „^  atteitloo  to  these  partldrtarsi  the  /ar  greater 

-)f  v^  inferior,  os  isvea  ncdfum  quality^  my  be 
looncemed. 


rtfotfc.  ft  Is  then  tohe  treated  sspersBOineM  pastura  Byati 
nmwrtionof  the  sseadows  and  pastures  in  Uie  kingaom>  of  s 
nroken  up,  not  only  with  safiity,  bUt  with  great  profit  to  all  o 


Chap.  Till. 

Plosds  cultivated  on  a  Itmited  Scale Jor  various  An*  and  Manufactures'  .,  . ,  j 

5878.  The  plants  used  as  food  for  men  ^nA  animals  are  by  far  the  mos^  gfneraHy 
cultivated  in  every  country ;  and,  next,  those  ofdothx»ig,  fntiidingt  and  other  arts  ofcomx^, 
nience  or  luxury*  T^e  former  are  often  called  agricultural,  ^ud  t|»e  latter  commercisi  * 
or.manufactorial  plants.  Of  manufactonal  plants,  only  «  few  are  at  present  culti^t^, 
in  B«tJMP:i  the  national  policy  rendering  it  preferable  to  import  them,  or  i^^bstj^, 
t^tes^  (r9m  other  C9untrie$,  Sona«^  however,  are  still  grown  in  nearly  8^ffic^n^  ^W^ 
titie^  fpr  home  coif aumption»  as  the  hop,  mustard,  rape,  and  a  coiViideraUe  miapt^  of; 
flaiXy.^ise,  apd  carraway;  some  henip,  teazlci  and  woad  are  also  raised. '  These  ana 
qt^ef  plants  nqay  be  classed  as  grown  for  the  clothing,  dis^TUii^,  brewing/ gil-ipaV^^ 
ai^d.cio^ne^^c/it^jdme^iptarti*.,  ',,     j'  ,,,.,,.  ,^.,',   ,/    ,..',      ..'|',[  ,^.„,  ,',,t^   ...'  .,.j,., 

SEf;r.  J. !  plants  grown  f^hi^jf^  the  Clothing  4r^  , .    ,  ;  ,    .,,,;,  ,,i 

*  '  5W9.   The  6Uthiii&  plants  iseefli^i  'k«tap^  teaslei  nMidder,  wMul^  ^sAwM^  th6 -first 
tUre^i^'ifM  by'«lieiMufu(betiM>er'of«i«M^  "  '    '  I' >>^ 
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FLAXv 


9l:( 


SoBSZCT.  I.     Flax.-^JJnum  usUatisdmum  h,  ;  Pehldndria  Pentofi^mm  Xt^,  and  UH^dt 
Dec     im,  Fr.;  Fieacjb,  Ger^  ;  and  Lino,  ital^  aiid  Siian.  •    (fg,  797.  n.) 

4688a   The^JUuf  faatt  been  cultivated  from  tbe  earliest  agek,  Aid  f&t  an  unknown  length 

of  tima  in  Britain,  of  which  it  is  now  conudered  a 
naturalised  inhabitant.  It  is  cultivated  both  for  its 
L^^  fibre  for  making  thread,  ismd  its  seed  for  being 
V^  crushed  for  oil ;  but  never  has  been  grown  in  suf- 
ficient quantiff  for  either  purpose.  The  legisla^ 
ture  of  the  country,  as  Brown  observes,  has  paid 
more  attention  to  Awning  laws  regarding  the 
husbandry  of  flax  than  to  any  other  branch  df 
rural  economy;  but  it  need  not  excite  suiprise 
that  these  laws,  even  though  accompanied  by  pre- 
minms,  have  failed  to  induce  men  to  Act  in  a 
manner  contrary  to  their  own  interest.  The  ikct 
is,  the  culture  of  flax  is  found  on  the  whole  less 
profitable  than  the  culture  oit  com.  It  is  dnt  of 
the  roost  severe  crops  when  allowed  to  ripen  its 
seed ;  but  by  no  means  so  when  pulled  green. 

5881.  The  vaneties  of  the  common  JUtx  are  few, 
and  scarcely  deserving  of  notice.  Marshal 
mentions  the  blue  or  lead-coloured  flax  as  being 
cultivated  in  Yorkshire,  and  Professor  Tbaer  mentions  a  finer  And  ooarsar  variety;  he 
also,  as  well  a^  some  other  agriculturists,  has  tried  the  Dnum  per^nne  (6),  but  though 
it,>firords  a  strong  fibre,  it  is  coarse  and  difficult  to  separate  (rom  the  woody  matter. 

5882.  The  St/Us  most  proper  for  flax,  besides  the  alluvial  kinds,  are  deep  and  ft-iaUe 
lodms,  and  such  as  contain  a  Urge  proportion  of  vegetable  mjatter  in  their  composition. 
Strong  clays  do  not  answer^  weil,  nor  soils  of  a  gravelly  or  dry  sandy  nature^  But 
whatever  i^  ifye  kind  of  soil,  it  ought  nidther  to  be  in  ttK)  poor  nor  in  too  rich  a 
condition :  because,  in  tlie  latter  case,  the  flax  is  apt  to  grow  too  luxuriantly,  and  to 
produce  a  coarse  sort ;  and,  in  the  former  case,  the  plant,  from  growing  Weakljr,  afibrds 
only  a  small  produce.     {Tr,  on  Mwral  Affairs)  ■    , 

flBSS.  ^f  tkere  is  water  at  a  tmatldfplh  IkIo^  tM  ntrfare  of  the'^grmimh'U  Is  thought  by  lonit  still 
l>etter ;  u  ii»  Zetland,  which  it  remarkable  Air  the  ftnen^s  of  It*  Arx,  ant!  wh^re  the  soil  U  iteep  and 
rather  itiflT,  with  water  almost  every  where,  st  the  depth  of  a  fbot  ami  a  half  or  two  CMt.     ItH  said  to  be 


■  ns.a^i   siiu,    «*■«■■    wMvc^i    niiiivmt,  ^w^i  j    wiii.-|V,  wt\  iiicr  iiv^iii  ui    a    t\nn  ami  a  iiati  wi    iwu  ar-ci.        ii,  ■•  bbiu  tw  UV 

owing  to  the  wJint  of  thi«  advariuge,  tifat  the  other  i*rovtncc«  of  Holland  do  wot  tuccecd  et^ualty  well  in 
the  culture  of  this  useful  plant ;  not  but  that  flue  flax  is  also  raised  on  higR'lands,  if  they  have  been  wrti 
tilled  and  manured,  and  tf  the  seasons  are  not  rery  dry.  It  is  remarlced,  in  the  letters  of  ths  Dublin 
Agricultural  Society,  that  moirt  stiff  sbibi  yioM  much  larger  quantities  of  flax,  and  (kr  better  W(^,  than 
can  t)e  obtained  from  light  lands ;  and  that  the'seed  secured  (toax  the  former  mav,  with  proper  care,  be 


Agricultural  Society,  that  moirt  stiff  sbila  yioM  much  larger  quantities  of  flax,  and  (kr  better  W(^,  than 
can  t)e  ofeftained  from  light  lands ;  and  that  the'seed  secured  (toax  the  former  may,  with  proper  care,  be 
rendered  full  as  Rood  as  any  that  is  imported  from  Riga  or  Zealand.  M,  Du  Hamel,  however,  thinks  (hat 
strong  land  can  hardly  yield  surh  fine  flax  as  fighter  ground. 

5884.  Theplaee  cffiax  in  a  rotation  of  crops  is  various,  but  in  general  it  is  considered 
arli  c«m  or>exbausting  crop,  when  the  seed  is  allowed  to  ripen ;  and  as  a  green,  or  pea, 
or  bean  crop,  when  the  plant  is  pulled  green. 

5685.  FlaXf  Donaldson  observes^  is  sown  after  all  sorts  of  crops,  but  is  found  to  succeed  best  on  lands 
latdy  broken  up  from  grass.  In  Scotland,  the  most  skilful  cultivators  of  flax  Renerally  prefer  binds  from 
which  one  crop  of  grain  only  has  been  taken,  aJtertftHng  l)oen  several  years  in  pasture  When  such 
lands  have  l»een  limed  or  marled,  immediately  before  being  laid  down  to  grass,  the  crop  of  flax  seldom 
or  never  misgives,  unless  the  season  prove  .remarkably  adverse    In  the  north  of  IreUind  flax  is  generally 


sown  by  the  small  farmers  after  potatoes.     In  ^  _ 
nor  to  succeed  if  sown  oftener  on  the  same  soil  thi 


im.  it  is  supposed  not  to  do  well  after  peas  or  beans ; 
twiee  in  nine  years.    ( Von  Thatr.) 


5886.  The  preparation  of  the,  soilj  when  ^rass  land  is  intended  for  flax,  consists  in 
breaking  it  up  as  early  In  me  seasoti  as  possible,  so  that  the^soH  tttay  be^ly  mellowed 
by  the  winter  fros^,  and  in  goo4  order  for  being  reduced  by  the  harrows,  when  the  seed 
pr6<^esii  is  afffempted.  '  Tf  flai^  is'io  succeed  a  corn  cro|i,  the  like'  dire  5^  r*qulr^d  fb  ]pro- 
cut4  the  dd  of  frost,  without  which  the  surface  cannot  be-  fend^^d'lifte  "Mibulgh  for 
rttWving  the  s^.  Less  frost,  however,  will  do  in  the  fatter  than  in  the  former  case; 
thrrt^i^forc,  the  grass  land  ought  always  to  be  cai-lic^t  plotigh^.  At  'sct'ditiirte,  liarrow 
thy  land  weU  before' the  seed  is  distributed,  then  cover  tht^  seed 'to  tf  stifl?cient  Hci^h;  by 
eivi^l^  a  close  double  hallowing  witii  tl^e  harrows.  Water-furfow  the  lind,  ahd  remove 
niy 'stones  and  roots  that  may  remain  on  tlie  surface,  Which  finishes  the  seed  process. 
■  .ifSSt.'  The  ordinary  season  (f  sowing  Jlax-seed  \%  from  the  middle  of  March'  to  the 
niSdd)^  br  end  of  April,  but  ilie  last  week  of  Martti  abd  the  first  ten  days  of' April  are 
esteemed  the  best  time ;  and  accordingly  within  these  peflods^thd  greatest  quAhtity  of 
flax-seed  is  sown  in  this  country.  In  France  and  Italy  it  is  oAen  sown  in  the  autumn, 
by  which  a  larger  ert^  i»  produced,  ^edalTy  ivhen  s*ed  is  desired.  '' 

5888,  ThA  ft4aiiit<jr>i!^^iee4  dbpmid«i  on t tbe  .indention  oC  the  cropp  ,Whei^  a  crop  of 
seed  is  intendcxi  to  be  taken,  fthintaowing  is  pieferable,  in  order  that  the  plaAtsnH^r  have 
room  to  throw  out  lateral  shoots,  and  to  obtain  air  in  the  blossoming  and  filling  seasons. 

3  N 
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But  it  is  a  mistake  to  sow  thin  when  flax  is  intended  to  be  taken ;  for  the  crop  then 
becomes  coarse,  and  oflen  unproductive.  From  eight  to  ten  pecks  per  acre  is  the  proper 
quantity  in  the  last  case,  but  when  seed  is  the  object,  six  pecks  will  do  very  well.  {Brounu) 
Thick-sown  flax  runs  up  in  height,  and  produces  fine  soft  flax ;  if  sown  thin,  it  does  not 
rise  so  high,  but  spreads  more  and  puts  forth  many  side  branches,  which  produce  abun- 
dance  of  seed,  and  such  seed  is  much  better  filled,  plumper  and  heavier,  than  the  seed 
produced  from  thick-sown  flax.     {Donaldsoru) 

5889.  In  the  choice  qf  seed,  that  which  is  of  a  bright  brownish  colour,  oily  to  the  feel, 
and  at  the  same  time  weighty,  is  considered  the  best. 

5890.  iMufed,  imporMtfrom  various  couutrtei,  is  employed.  That  brought  ftom  Holland  is,  however, 
in  the  highest  estimation ;  as  it  not  only  ripens  sooner  than  any  other  that  is  imported,  but  also  produces 
greater  cropi,  and  flax  of  that  quality  which  best  suits  the  chief  manufactures  of  the  country.  American 
seed  produces,  in  common,  fine  flax  ;  but  neither  the  quantity  of  flax  nor  of  the  pods,  provtncially  the 
**  bolu,"  which  contain  the  seeds,  is  so  Urge  as  the  produce  from  Dutch  linseed.  Riga  seed  yields  a  very 
coarse  sort  of  flax,  but  a  greater  quantity  of  seeds  tiian  any  other.  It  is  common  in  some  parts  of  Soot, 
land  to  sow  teeds  saved  fTom  the  crop  of  the  preceding  year,  especially  when  that  crop  was  raised  from 
seed  imported  from  Holland  The  success  of  this  practice  is  found  to  depend  greatly  on  changing  the 
seed  from  one  sort  of  soil  to  another  of  an  opposite  nature ;  but  the  saving  in  the  expense  of  purchasing 
that  sort  of  seed,  in  place  of  what  is  newly  imported  from  Holland,  is  so  inconsiderable,  and  the  risk  of 
the  crop  misgiving  so  much  greater  in  the  one  case  than  in  the  other,  that  those  only  who  are  ignorant 
of  Uie  consequences,  or  who  are  compelled  from  neoessitv,  are  charge«ble  with  this  act  of  ill.Judged  par. 
simony.  Flax-seed  is  by  some  ftrmers  changed  every  three  years,  but  many  have  sown  the  same  seed 
ten  years  in  succession  without  perceiving  any  degeneracy.  When  any  degeneracy  takes  place,  the  seed 
of  flax  grown  on  a  different  soil,  as  moss,  moor,  sand,  &a  without  any  view  to  the  produce  in  fibre,  will, 
it  is  said,  answer  as  well  as  foreign  seed. 

5891.  The  manner  of  towing  is  almost  always  the  same ;  but  when  seed  is  the  main 
object,  drilling  may  be  adopted,  by  which  seed  will  be  saved  in  sowing,  cleaning  con- 
ducted at  less  expense,  and  the  plants  rendered  more  vigorous  and  branchy  by  the  stir- 
ring of  the  soil  and  the  admission  of  air  between  the  rows.  "Die  fibres  of  flax  grown 
in  this  way,  however,  will  be  shorter,  and  less  equal  in  thickness  throughout  their  length, 
than  flax  grown  by  the  broad-cast  mode,  and  tolerably  thick. 

5892  The  after-culture  of  Jlax  consists  chiefly  in  weeding,  but  sometimes  it  com- 
mences with  rolling  the  suHaoe,  which  is  a  very  proper  operation  when  the  soil  is  very 
dry,  the  season  advanced,  or  the  earth  very  porous.  By  this  process  the  earth  is  pressed 
firmly  to  the  seeds,  and  they  are  thereby  stimulated  to  vegetate  sooner,  and  tlie  drought 
is  kept  out.  On  some  soils,  and  in  wet  or  stormy  seasons,  flax  is  apt  to  be  laid,  to  guard 
against  which  some  cultivators  run  across  their  flax  field  slender  poles  fixed  to  stakes : 
but  a  better  method  is  to  run  small  ropes  across  the  field,  both  lengthwise  and  breadth- 
wise, where  necessary  ;  for  these  being  fastened  where  they  intersect  one  another,  and 
supported  by  stakes  at  due  distances,  form  a  kind  of  network,  which  is  proof  against 
almost  every  accident  that  can  happen  from  tempestuous  weather. 

6899L  In  Scotland  a  crop  of  flax,  it  is  said,  has  been  sometimes  weeded  by  turning  a  flock  of  sheep  at  large 
Into  the  fleld.  They  will  not  taste  the  young  flax  plants,  but  they  caret\illy  search  for  the  weeds,  which 
they  devour. 

5894.  The  Jlax  crop  it  taken  by  ptUHng,  on  which  there  is  a  considerable  difference 
of  opinion.  None,  however,  think  of  pidling  it  before  it  comes  into  flower,  when  fibre 
is  the  sole  object ;  or  before  the  seed  in  the  capsules  acquires  a  brownish  colour,  when 
fibre  and  seed  jointly  are  required,  or  when  seed  alone  is  the  object. 

58^15.  Some  argtirjbr  it  mtUing  while  green,  in  order  that  ita  fibres  may  be  softer  and  finer ;  others,  with 
the  same  view,  pull  it  up  before  iU  seeds  are  quite  formed  ;  and  others  again  think  that  It  should  not  be 
pulled  till  some  of  the  capsules  which  contain  the  seeds  have  beguo  to  open,  beinv  of  opinien  that  the 
fibres  of  green  flax  are  too  tender,  and  that  they  fUl  into  tow.  On  the  other  hand,  it  is  certain  the  fibres 
of  flax  which  has  stood  tiU  it  is  rery  ripe  are  always  stifl'and  harsh,  that  they  are  not  easily  separated 
tmua  the  reed^  and  that  they  do  not  bleach  well  Here,  therefore,  as  in  most  other  cases,  both  extremes 
should  be  avoided ;  and  it  consequently  seems  most  reasonable  to  think  that  the  properest  time  for  pulling 
flax^  Is  when  lu  stalks  begin  to  turn  from  a  green  to  a  yellow,  when  iU  leaves  begin  to  fUl,  and  wnen  its 
seeds  begin  to  be  brown.  Donaldson  observes,  that  a  crop  of  flax  frequently  grows  short,  and  runs  out  a 
■reat  number  of  seed-bearing  branches.  When  that  is  the  case,  the  seeds,  not  the  fiax,  ought  to  be  the 
farmer's  chief  object,  and  the  crop  should  be  allowed  to  sUnd  till  the  seeds  are  in  a  great  measure  per. 
fected.  But  that  when  the  crop  thrives,  and  is  likely  to  become  more  valuable  for  the  flax  than  the  seeds, 
it  diould  be  pulled  soon  after  the  bloom  drops  off,  and  before  the  ptnls  turn  hard  and  sharp  in  the  points. 
When  flax  U  grown  for  its  fibre,  Brown  considers  It  the  safest  course  to  take  it  a  little  early,  any  thing 
wanting  in  quantity  being,  in  thU  way,  made  up  by  the  superiority  of  quality. 

.J^  ^  ^"^J^  ofl»»^f*gfi»*  diffbrs  according  to  the  intention  of  the  crop.  When  it  is  grown  for 
the  fibre  it  U  pulled  and  tied  into  sheaves  like  com,  and  carried  off  immediately  to  be  watered.  But 
when  the  seed  is  to  be  taken  from  the  plant,  it  is  pulled  and  laid  In  handfuls. 


muon  Sir  which  to,  "UwU  i 


''!'?*1!?'i*^*  ^!S?"^»  ?*"  ^  *•  iBlwidrt  to»w  iwlUMr  lie  qu^te  in  •  Un«  with  ewh  other,  nor  dtaceUy  icniM, 

I,  to  Uj  H  In  hwdftiU,  pwtlj  aciMi  «.ch  o(h«;  the  but  k  'ittle^antlnK  upwsnb,  n  that  tfie  sir  tan  d^pSi 

i».^.i  "^^'K,^' '  «E^  *!L*?.S*.  *°  V"**^  •«»  o^  fl«  '"o^/  «*  *•  top.  thm  >pn«d  out  tta*ir  mau,  and  thus 

?S5^j5^  *'SJ*?"*.*'  *??  J*  ^  ^  •*»?I»*»  ?»<■«»««>■  ist  •«««»  of  th«n  tciKvdwrnpriitht  upon  their  roo«u  In  cither 

SS-!?.iV,T??..f.'fr'?  -fr''*'?^  th«t_n»ich   stten  ion  b  hi  the  field  to  di^  It.     Tfiit  di^lnir  b  eertahilj  noc  nceemrr 

hrS.nfi J^.h?!SSI  **i«  ^S^**"^  *^^  *^  •*2l  ?*^  fr  «»»•  rtHtftaS.  !»««••  the  .  %£  will  MMnie  ihe  rsimia 

ShlL?!J22*r  "^  P*^  ^  '  ^'^  '*"  ^prodnoe  fine  flsx.  afterwBrdk;  and  if  It  I*  done  wHh  a  *lcw  to  ripen  theaeed,  H 

SrtSr^?*/*  i.!J^'"*.".iS?  •"."•  ••'**  V*"  •  *"^  ""P"  "f  ■»«»"  be  conddend,  that  the  fliz  will  he  iSrc  hurtTTuie 

S5r?"  .^«^  and  quallllefc     It  cannot  be  nppcwd  that  all  lonecr  time  of  ateepi;*.  which  wl  I  become  neoeettrrin  oa^ 


S«ii^  rf  S/^il*'^22L  "  ^Jl?r  "^'Py^  ^*  •"  '*•«•'  *«>nerf««'»|rtnfc  which  wl  I  become  neoesMry  m  cinM^ 

roeaa  Mrts  of  tiM  .tlU  undeno  an  eqoal  degree  of  watrrlnie,  qucnceoT  ihk  dTrine.  thm  th  seed  can  bcbenrflttd :  becauw. 

KM^  bnskteff.  and  he^h«.  withoot  .nstatetox  ira  Ae  morrih.  m^ili^e  whlch^JScto  thVnS«  ti  tSTr^ 

Aj  a»  OoMtM  ,.Jtn,f  to  u  i.u  ....^K^  1-  u     ^1  •»  drt.  d,  the  are»t«  mint  be  the  daipwe  of  pntnbcilon  neoes. 

.  ju  mjUMU  fylUi^  b  laid  tggetho-  Inhandfbb.  sar;  to  looien  and  destroy  the  aSicskm  Sf  thb  umwcilnir 

te  aoadi.    T&ee  banifitab  •hould  mernhnnv ;  the  finer  pans  of  the  fiax  lisalf  miMneniiSy  te 


h  the  seed  end  tannd  to  the  aoadi. 
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illinjiil  lij  iTiri  ilrcrin  nf  piimf irtlnn :  will  W  itii  pitrif  ir  •fmlly  ^MrimcBUl  to tht  an.    TfacMclietadoplsdhiaoaM 

lloD  4aci  iM*  ailw  to  meh  •  docrcc  u  to  dartrojr  tfae  eohcUon  pans  of  Briuny  icvnii  thcnrfbra  miM%  mora  nnonal,  which 

of  thit  mcrabran*,  the  fihra*  or  the  ll«s  will  mAhm  w  rtronfcly  b.  lo  tppl*  the  flu  after  It  l>m  lain  In  tha  air  two  or  tlina 

to  tha  nod,  tliat  Iho  feroo  aceaMary  In  acuU-MnR  wi  J  yrvre  day* ;  but  rron  one  day  will  be  wfflcient.  If  the  weather  la  diy. 

5899.  In  the  proceu  of  rippUnff,  which  is  the  next  operation,  a  large  cloth  should  be 
spread  on  a  convenient  spot  of  ground,  with  the  ripple  placed  in  the  middle  of  it. 

590a  In  peiforwumg  this  buMineu,  the  pod*  containing  the  leeds  are  foreed  flrom  the  stalks  by  means  of 
the  Iron  comb  called  a  ripple,  flxed  on  a  beam  of  wood,  on  the  ends  of  which  two  persons  sit,  whO|  by 
polling  the  teed  end  of  the  flax  repeattnlljr  through  this  comb,  execute  the  operation  In  a  Ter)'  fxmplete 
manner.  It  is  remarked  by  the  author  or  Jltf  Present  State  qf  Husbandry  tn  Great  Britam,  that !.'  thoM 
who  beatow  much  attention  on  the  cultiration  of  flax  In  Scotland  generally  ripple  off  the  seed,  even  when 
there  is  no  intention  of  saving  it;  as  it  is  found,  when  flax  is  nut  mto  water  without  taking  off  the  pods, 
the  water  soon  becomes  putrid,  in  consequence  of  which  the  ifax  is  greatly  injured." 

5901.  The  management  of  the  capsules,  and  the  separation  of  the  teed,  form  the  neit 
operation. 

S902.  The  eapttUet  obtained  tkotOd  be  tptead  in  the  sun  to  dry^  and  those  which  separate  fkmn  the  pods 
of  their  own  accord,  being  the  fullest  and  ripest,  should  be  set  apart  for  sowing.  In  case  the  precaution  of 
laising  some  flax  purposely  for  seed  has  not  been  attended  to.  The  capsules  are  then  broken,  either  by 
treading  or  by  threshing.  In  firder  to  get  out  the  remaining  seeds,  the  whole  of  which,  as  well  as  the  others, 
should  be  careftilly  sined,  winnowed,  and  cleaned.  When  the  teed  is  laid  up,  it  must  be  Orequently  stirred, 
or  Teotilated,  to  prevent  iu  heating.  Even  thit  second  seed  aifbrds  a  considerable  proflt,  by  the  oil  which 
It  yi«kls,  and  also  by  being  used  when  brolteii  for  fattenbig  of  cattle. 

5903.  ToJacUUate  the  sejtaration  of  thejibre  from  the  bark,  it  is  necessary  to  accelerate 
the  process  of  decay  or  putrefaction.  This  may  be  done  in  different  vrays;  but  the  chief 
are  bleaching  alone,  and  steeping  and  bleaching. 

5904.  BleaeMng  is  a  tedioms  and  laborious  operation  when  it  is  intended  as  a  substitute  for  steeping, 
but  it  is  lest  likely  to  injure  the  bbre,  and  may  be  adopted  on  a  small  scale  when  steeping  places  are  not 
at  hand.  In  Dorsetshire,  <nd  some  other  puces,  flax,  instead  of  being  steeped,  is  what  is  called  dew- 
retted ;  that  is,  the  stalks  are  allowed  to  arrive  at  that  state  in  which  the  harl  or  woody  parts  separate 
most  easily  tttna  the  boon,  reed,  or  flbre,  by  a  more  gmdual  process,  that  of  ripening  by  the  action  and 
Influence  of  the  dew.  This  Is  nothing  more  than  exposing  the  flax  to  the  Influence  of  the  weather  for  a 
longer  period  than  Is  necessary,  when  the  operation  of  watering  hss  been  previously  performed.  Steep- 
ing, however,  is  the  most  universal  practice  both  In  Britain  and  on  Um  Continent 

fikjL)  Steeping  or  watering,  however,  is  and  will  be  the  general  practice  till  flax.dresslng  machines  come 
into  universal  use  In  performing  this  operation,  the  flax,  whether  it  bss  been  dried  and  rippled,  or  pulled 
green,  is  kntely  tied  into  small  bundles,  the  smaller  the  better,  because  it  is  then  most  equally  watered ; 
and  these  bundles  are  built  in  the  pool  in  a  reclining  upright  posture,  so  that  the  weight  placed  above  may 
keep  the  whole  firmly  down.  The  weights  made  use  of  are  commonly  stones  placed  on  planks,  or  directly 
on  the  flax. 

5i06.  Tlie  Fiemish  mode  of  steeping Jlax, »  described  by  lUdcliff,  is  said  to  improve  the  quality  of  the 
flax :  and  greatly  hicrcase  Its  whiteness.  This  mode  dilmns  from  the  common  practice,  in  nhuring  the 
bundles  in  the  steep  vertically,  instead  of  horisontally :  in  immersing  the  flax  by  means  of  transverse 
■ticks,  with  that  degree  of  weight  annexed  which  shall  not  push  it  down  to  the  bottom,  but  leave  it 
the  power  to  descend  spontaneously  towards  the  conclusion  of  the  steepage ;  and  In  leaving  at  flrst  a  space 
of  at  least  half  a  foot  between  the  bottom  and  the  roots  of  the  flax.  The  npontancous  descent  of  the  flax 
is  an  indication  of  iu  being  sufficiently  steeix-d :  and  the  strength  and  quality  of  the  flbre  are  said  to  be 
much  better  preserved  by  this  mode,  in  which  the  temperature  of  the  atmoephere  acts  with  most  force  on 
the  upper  part  f>f  the  plant,  which  needs  it  most 

5907.  The  water  most  proper  for  steeping  ftax  should  be  clear,  soft,  and  In  standing  poolsi  Compared 
with  ninnlnff  water,  pools  occasion  the  flax  to  have  a  better  colour,  to  be  sooner  ready  for  the  grass,  and 
even  to  be  of  superior  quality  in  evenr  respect  When  soft,  clear,  stagnating  water  cannot  be  obtained 
without  art,  a  pit  or  canal  is  commonly  formed,  acUoining  to  a  river  or  stream,  whence  water  can  be  easily 
broiielit  This  pit  or  canal  is  filled  with  water  for  some  time  (a  week  or  two)  before  it  is  proposed  to  puU 
the  flax ;  by  this  means  the  water  actiuires  a  greater  degree  of  warmth  than  liver.water  possesses,  which 
contributes  greatly  to  lacilitate  the  object  Aimers  have  in  view  in  immersing  green  flax  in  water,  namely, 
to  make  the  harl  or  flaxy  substance  part  easily  and  completely  flrom  the  boon  or  reed. 

£60&  The  period  that  ftax  ought  to  remain  in  the  water,  depends  on  various  circumstanoes ;  as  the  state 
of  ripeness  in  which  It  was  uufled,  the  quality  and  temperature  of  the  water,  Ac.  The  most  certain  rule 
by  which  to  Judge  when  flax  Is  sufficiently  watered  is,  when  the  boon  becomes  brittle,  and  the  hart 
separates  easily  ftom  It  In  wann  weather,  ten  days  of  the  watering  process  are  sufficient ;  but  it  is  proper 
to  examine  the  pools  regularly  after  the  seventh  day,  lest  the  flax  shouk)  putre^  or  rot,  which  sometimes 

ither.    Twehre  days  will  answer  in  any  sort  of  weather ;  though  It  may  be  re. 

>  irive  too  little  of  the  m-ater,  than  too  much,  as  any  defidcncy  may  be  easily 

made  up  by  sufltering  it  to  He  longer  on  the  grass,  whereas  an  excess  of  water  admits  of  no  remedy. 
{.Brovm.) 

5909.  Grassing  or  Ueaehingftax  is  the  next  operation,  the  intention  of  which  is  to  rccti^  any  defect  in 
the  watering  process,  and  catry  on  the  putrefactive  process  to  that  point  when  the  flbre  will  separate  flrom 
the  bark,  boon,  reed,  or  harl  fas  the  woody  part  of  the  stem  Is  called),  with  the  greatest  ease  In  perform, 
ing  this  operation,  the  flax  Is  spread  very  thin  on  the  ground,  and  in  regular  rows ;  the  one  being  made  to 
overlap  the  other  a  few  inches,  with  a  view  of  prerenting,  as  much  as  possible,  its  being  torn  up  and  scat- 
tered by  gales  of  wind.  Old  grass  .ground,  where  the  herbage  does  not  grow  to  any  great  height.  Is  the 
best  for  the  purpose ;  as  when  the  flax  is  covered  by  the  grass  or  weeds,  It  is  frequently  rotted,  or  at  least 
greatly  injured  thereby. 

5910.  The  time  allowed  for  grassing  is  regulated  by  the  stote  of  the  flax,  and  seldom  exceeds  ten  or 
twelve  days.  During  this  time  it  Is  repeatedly  examined ;  and  when  it  is  found  that  the  boon  has  become 
very  brittle,  sb  that,  on  being  broken,  and  rubbed  between  the  hands.  It  easily  and  flreely  paiU  ft-om  the 
harl.  It  is  taken  up,  a  dry  day  being  chosen  for  the  purpoae,  and,  being  bound  in  sheaves,  is  either  tent 
dIrecUy  to  the  mJO,  which  is  the  usual  practice  in  the  northern  districts,  or  broken  and  scutched  by  a 
machine  or  implement  for  the  purpose 

591 1.  Steeping  Jinx  in  hot  water  and  sqft  soap  (said  to  be  the  Invention  of  Lee,  and  for  which  he  was 
mted  hy  parliament  a  secret  or  unenroUed  patent)  is  said  to  separate  the  fibre  from  the  woodv  matter 

-jter  than  steeping  in  water  simply ;  and  this  in  the  short  space  of  two  or  three  hours,  and  either  with 

Seen  flax,  or  such  as  has  been  dried  and  stacked  for  months  or  years.    When  flax  Is  to  be  separated  hf 
is  new  mode,  the  cultivator  has  only  to  pull  it  in  handfuls,  dry  it,  bind  It  Into  sheaves  or  fiiggoti,  and 
put  It  up  in  stacks  like  com,  till  wanted  by  the  manufocturer. 

5912.    The  dressing  ^Jlax  consists  of  various  operations,  such  as  scutching,  tracking, 
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or  lirettldii|^>lb|rnvhLdi  |1m»  woodyi  pinnt  Jiftt)rpk<ln^$  ^and  beoklinx^u:  cpmbing,  by  which  the 
fibre  is  separatodj^om  the  imoody,  pfetnt^  Mi^^edi^d  into  )9Q|;th9.  iTbese  >operations  are 
oftev  all  iperfoirraed^  bf  the  cptta^ri  or  small  farmer,  who  grows  flax  for  the  purpo^  of 
spij^ning  the  fibre  in  his  own  family.  But  there  are  also  public  flax  nulls,  impelled 
by  V^ter  or  other  powers^  by  wliidi  fl^x  is  scutched,  and  it  \^  then  heckl^  by  professed 
hecklers.    ,_,,,,,,  .   ,      ,,  '-■',.    -•,.;'    >f  ,i  .<    .  x     ».      ,, 

^  fiMa  ,A^  met^  qf  preparing  Jiniem^  4ufh  «  m^nmrr  m  /»  ret^mbUi  xotfm^  m  rvMt^msst  mnd  Mi^lnew.'M 
vcJ^as  ip  coherence,  la  given  \^, pie  Swedish  TYaitMctionfi  fpr  the  year  1747>.  .JFor  tbia  purpoee  &  little 
sea-tiratet'  U  to  1)^  put'  ihto  an  Iron  pot  or  ah  ^htlttrted'  tap[ytr  kettte,  and  a  iWxtore  of  equal  puna  6T 
birbhiasbeHatki  quickliiiie  itveweil  upokt  it  ^  afemaU  toundila  loCflax.  is  U  be  apon«<l  and  spread  Upon  tbe 
MUrf^ce,  aod  9aycrc4  wi(b  vm^  9f  tbo  mintuc&^nd  t^e  st|ratiaqatipr\, continued  till  the  ve«89l  Ii  niifi, 
ciently  filled,  Tne  whole  U  then  (o  be  boiled  with  sea-water  for  ten  hours,  fresh  quantities  or  water  being 
obMMoftany  auppltetl  in  proportion  to  the  evM^x4«tI0n,  tl1At>tb«  tnaftw  tnatf  nev^r  become  Ary.  The  boiled 
9fix,ii  tq  ble  linm«((iM«ly  washed  in  the  aea  by  a  |itUe'a|  a  Unnet  bi  a  tfi»HcJ^  with  a  «i«oaib.  atlck  at  &nk, 
V>V*e  teoti  apt!  y'hen  grown  cold  e,nough  to  be  borne  by  the  handa.  it  must  be  well  rubbed,  washed  with 
soa'p;  Mia  to  bteach;  and  ttkrned  and  Watered  every  day.  RedetitiOh^  of  the  wasMng  with  koap  exp^lte 
the  bleaoblDg  ;>  alter  wbidi  the  flax  ti  to  be  beart,aDd  again  well  waiheA }  when  dry,  it  k  to  te  worked  and 


l,w( 


canted^  i^  t^e  fame  manner  as  conun^  cot- 
ton,  and  prefsed  betwixt  two  boards  for  forty- 
'tfight  hflura  1 1  i«  now  funy  'prepaired  and  m 
for  ime.  1 1  kMea  .in  ihta  ptooeta  aeaiiy.  htU 
ita  weight,  vblch.  however,  i»  abuniiaiiUy 
cOfnpentated  by  the  improvement  iMade'ln 
ita  quality.  '    • 

£91  4l  tae^-i  method  of  breaking /Utr  and 
hemp,  without  deiv-retttng,  was  invented  in 
1810,  and  waa  the  fint  tulp  towards  tt  great 
improvement,  brouabc  nearer  pcrfcotion  by 
the  new  patent  maebines  of  Meaara.  HiM  and 
Bundy. 

5915.  Hia oMdBtaktp^maehifiieiiiflg.lSBi) 
are  portable,  and  may  be  worked  in  bwina  or 
any  kind  Of  out-hous^;  ttiey  are  also  well 
caleukited  for  parish  workhouaes  and'ehari. 
table  inatitutiona ;  a  great  oart  of  the  ina/tk 
being  ao  light  that  it  may  be  done  by  chU. 
dren  and  indhn  persons;  and  such  Is  tne 
construction  and  aimplicity  of  tlie  nMchioM, 
that  no  previoua  iostrucMon  or  practice  ia 
required :  their  introduction,  therefore,  into 
thoae  aayiuma  would  be  themeans  of  efn»ct 
ing  a  conaiderable  reduction  x>f  the  poor'a 
rate  The  woody  part  ia  removed  by  a  Tfry 
aimple  machine ;  and,  by  passing  tnrougn  a 
machine  equally  simple,  tlie  flax  may  Ite 
brought  to  any  degree  of  fineness,  eqan^  ^ 
the  best  used  in  France  and  the  Nether, 
lands,  tot  the  finest  lace  and  eambrlc.  The 
original  Jength.of  the  ftiMV»  aa  woH  as  Its 
strength,  remains  unimpaired ;  and  the  diffbrence  of  the  produce  is  immense,  bciJig  nearly  two  thirds; 
one  ton  of  flax  being  produced  from  four  tons  of  stem.  I'he  expense  of  working  each  ton  obtained  by 
this  method  is  only  five  ponmta.  Tke  glUtinoos  matter  nay  be  i<eaiQT«d  by  soap  and  water  only,  which 
will  bring  the  flax  to  such  perfect  whiteness;  that  no  Airtber  bleaching  is  necessary,  even  after  the  Uoen 
ia  woven ;  and  the  whole  process  of  preparing  flax  may  be  completed  in  six  days. 

5916.  The  produce  qfjlax  in  seed  is  generally  from  six  to  eight,  sometimes  as  high  as 
ten  or  twelve,  bushels  per  acre ;  and  tJie  price  depends  in  a  great  measure  on  that  of 
foreign  seed  imported ;  as,  when  sold  to  oiUnMikerB,  it  is  genecally  about  one  half  of  that 
of  Dutch  seed  sold  for  the  purpose  of  sowing. 

5917.  The  price  qf  home-cultivaied  Unseed  Is  conaideraWy  advanced  of  late  In  some  of  the  louthem  add 
western  counties  of  the  kingdom,  in  proportion  to  what  it  hi  in  the  northern,  owing  to  the  cii'cumstande 
of  ita  being  much  uaed  a^  fbod  for  ftrttening  cattle.  The  average  price  of  the  Ihiaeed  cultivated  in  the 
kfngdom  at  targe  cannot,  it  ia  supt»os^,  be  rtted  higher  than  fttrm  three  to  four  shillings  the  bushel,  The 
seed  is  separated  into  three  qualities ;  the  best  for  sowing,  the  second  best  fbr  cniahhfig  for  oil,  and  th? 
inferior  few  bOiUns  or  steaming  for  cat|ie»  '  ,ti     .    .  ; 

'  '  5918.    The  produce  ofjtax  injtbre  varies  exceedingly.   '  Before  being  siorted,  the  gross 

phJduct  oif  fibre  varies  from  three  cwt.  to  half  a  ton  per  acre. 

501  9.    The  use  ofjtax  in  the  liiich  manufacture  is  well  known.     Tlie  seed  fs  crustied 

fbr  oil,  which  is  that  in  common  use  by  painters ;  the  cake  or  husk,  which  remains  after 
-the  expression  6t  tH^  oiT,  \^  sold  for  fattening  cattle,  and  in  some  places  as  a  manure ; 

and  the  inferior  seed,  not  fit  to  crush,  iis  boiled  and  made  into  flax-seed  jelly,  which  is 

^sie^tned  excellent  nutximent  ^t  stock.  ' 

5920.  As  the  making  (f flaxseed  Jetty  la  an  agrictlltural  operation,  we  shall  here  dcicr!be  It  The  pro- 
portion  of  water  to  aled  fs  about  seven  to  one  The  seed  having  been  steeped  In  part  of  the  water  fbr 
eight-and-forty  hours  previously  to  the  boiling,  the  remainder  of  the  water  is  added  cold,  and  the  whole 
b^a^  igenUy  about  twio  hours  being  kqpt  i"  moflon  during  the  operation,  to  fvevent  its^  burolag  to  the 
"boiler.  Thus  the  whole  is  reduced  to  a  jclly-like,  or  rather  a  gluey  or  ropj',  consistence.  After  being 
cooled  in  tulM,  it  is  aiven.  with  a  mixture  of  barley.meal,  bran,  and  cut  cfian;  a  butlocR:  being  aUowM 
ahvui  inraquarta  of  «be  jeilyi«r  day,  or  somewhatmoratlMia  otie  qfuaitof  feed  in  four  days :  that  iai,  about 
one  sixteenth  of  the  medium  allowance  of  oil.cake.  .,,  ,i 

^  5921. '  The  diieatea  ofJf«»  are  iew,  and  aw  chiefly  (he  fly,  which  sometimes  attccks  the 
'  plants  when  young,  tte  midew,  and  the  rust. 
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5922.  The  hemp  is  a  plant  of  equal  anuquJty  with  Ae  flax,  tt  is  supposed  tb  be  a 
oative  of  India,  or  of  some  other  Asiatic  country,  being  too  tender  to  be  even  naturalised 
in  Eurdpe.  It  is  one  of  the  few  plants  employed  in  British  agriculture  In  which  the 
male  and  female  flowers  are  in  diiferent  plants,  a  circumstance  which  haa  some  influence 
01)  if»«iiltiii«  and  manmttient.  It  'grows  to  a  great  heigbt  on  good  soils  $  sometiines 
to  sjbc  or  seven  feet  in  tms  country,  but  in  Itoly  generally  higher ;  and  Crud  states,  that 
in  the  Bolognese  territory  be  has  soen  H  fifteen  feet  eight  iiwhea  high,  and  a  Inend  of  his 
eighteen  ftet  six  inches :  in  both  cases  the  fibre  being  of  remarkable  beauty,  Thb 
luxuriance  of  the  hemp  in  warn  countries  may  b«  one  reason  why  it  has  never  been 
much  cultivated  in  England.  In  the  Isle  of  Axholme,  in  Lhycolmlrire,  it  has  beea 
cultivated  from  time  immemorial,  and  also  for  some  centuries  in  SuiTolLt  t^ut  chiefly  for 
local  manufiw3ture.  The  culture,  management,  and  usea  of  hemp  are  nearly  tha  aame 
as  those  of  flax.  When  grown  for  seed,  it  is  a  yeiy  exhausting  crop ;  but  when  pulled 
green,  it  is  considered  a  cleaner  of  the  ground,  and  is  said  to  have  ib»  property  c^  pre- 
wrving  from  insects  any  crop  which  it  may  surround.  The  objections  to  this  crop  are, 
thaX  Its  .coming  in  the  midst  of  harvest  is  embarrassing  ;  and  ths^  the  attention  it  demands 
in  every  state  of  its  progress  is  too  great,  where  it  as  only  a  secondary  consideration. 

592s.  The  soils  most  suitable  for  hemp  are  tH«^  of  the  deep  blafk  putrid  vegetable 
kind,  which  have  a  situation  low  and  somewhat  Wlined  to  moislQr^  aawell  as  the  deep 
mellow  loamy  or  sandy  sorts.  But  the  quantity  of  produce  is  in  general  much  greater 
on  the  former  than  the  latter ;  though,  accordiiigto  some^'of  a;i  inferii^  quaHty.  bellow 
rich  dayoy  loams  do  well ;  and  nothing  better  than~«l^  meadofk  land. 

5924.  The  preparation  <f  the  soO,  and  the  plaMinlhe  rotation,  are  the  s^n  idlfor  flax. 
. '  5925.  The  Measan  of  towing  ia  towards  the  enoof  April;  when  tJiere  is  no  lpn|^er  any 
danger  of  frost  injuring  the  rising  plants.  ,  The  quantity  of  seed  is  from  tw^  to  three 
bushels,  according  to  the  quality  of  the  land  In  qiklyLy  the  seed  must  4)e  fl-e^h,  lieavy, 
and  bright  in  colour.  Broad««ast  is  the  uipversal  mode  of  sowing  ;  anil  the  ohly  aAer- 
cuhiire  consists  in  keeping  off  birds  when  ItTs  coming  np^t  in  TTtrdinflj ;  aad  s^etimea 
in  supporting  the  crop  by  cross  rods  or  liiies,  aa  in  the  case  of  flax. 

592^.  In  taking  the  hemp  crop,  two  methods  are  in  use,  aecorditig  to  ^e  object  Jin  ^9^' 
'When  the  crop  Is  grown  entirely  for  the  fibre,  it  js.4uilled  when  in  flower,  and  per^is- 
tinction  made  between  the  male  and  feiflfi^le  jilcnts.  But  as  it  Is  most  commqpty  grovm 
both  with  a  view  to  fibre  and  seed,  tha  usual  practice  is  to  pull  the  fnale  plants  as  soon 
«s  the  setting  of  the  s^  in  the  females  shows  that  they  have  effected  their  purpose.  As 
the  female  plants  require  four  or  five  weeks  to  ripen  thdr  seeds,  the  males  are  thus  pulled 
•go  long  before  them.  ! 

5087.  /»  l*#  omeraHom  qf  puOmm  ike  maiee,iho  puUen  wilk  in  the  Aiirowi  taetwtM  the  rUlfis,  sad 
naeh  acran  to  the  crown  of  the  lidge,  pullinf  oae  at  two  stalks  at  a  thnc^  and  careftiUy  avoiding  to  txtad 
down  the  female  pUntc  The  male  stalks  are  easily  Jmowa  bjr  thdr  f ettowiita  hue  and  faded  flawcia 
They  are  tied  in  imall  bundles,  and  immediately  carried  to  the  watering  pool,  in  the  manner  of  flax. 
, ,  5W28.  TMe  operttHom /^ pmlUng ike /emotes  commeocca  when  the  seed  is  ripe,  which  b  known  by  the 
.brownish  or  greyish  hue  of  the  capcu\efl  and  the  fading  of  the  leaves.  The  stalks  are  then  puQed  and 
bonnd  up  intd  bundles,  beinf  set  op  in  the  same  tnaraief  as  crahi,  until  the  seed  becomes  so  dry  and  fifin 
tas  to  shed  fiieelj  a  gmat  care  abouU  be  takea  imyiiiliag  net  to  abake  the  stalks  rashly^  otherwise  much  of 
the  seed  may  be  lost  1 1  is  advised  that,  after  pulling  the  seed,  hemp  may  be  set  to  stand  in  shocks  of  Ave 
sheaves,  to  dry  the  seed ;  but,  in  order  to  prevent  any  delay  In  watenng.  the  seed-pods  maybe  cut  olTwffh 
a  choppuig-koifiB,  and  dried  on  canvass  exposed  to  the  air  under  some  shed  or  cover.  This  last  method  of 
drying  the  seed  wilt  prove  of  great  advantage  to  the  hemp,  as  the  seed  and  pods,  when  green,  arc  of  such 
a  gummy  nature  that  the  stems  might  sufl^r  much  by  sun.burnios  or  rain,  which  will  discolour  and  im'uze 
the  hemp  before  the  seed  can  be  sufficiently  dried  upon  the  stalks.  Besides,  the  threshing  out  the  sc«d 
would  damage  the  hemp  in  a  considerable  oegree. 

5929.  Hemp  is  watered  (provin.  water-retted),  bleached  (pnmn.  dow-retted),  and  grataed 
in  the  same  manner  as  flax.  Grassing  is  omitted  in  some  places,  and  drying  substituted; 
and  in  other  districts  watering  is  omitted  with  the  female  crop,  which  is  dried  and. stacked, 
and  dewed  otr  bleached  the  following  spring.  On  the  Continent  hot  water  and  green  soap 
bave  been  tried ;  and  here,  as  in  tlie  case  of  flax,  it  is  found  that  steeping  for  two  hqufs 
in  this  mixture  is  as  effectual  in  separating  the  fibre  from  the  woody  matter,  as  waterii^ 
and  grassing  for  weeks.  

593a  Although  kemp,  m  the  process  qf  man%faeturing,  passes  thjovgh  the  hands  of  the  bteakfr^hecUer, 
si^nner,  whitester,  weaver,  and  bleacher,  yet  many  of  these  operations  are  frequently  carried  6M  oy  the 
same  person.  Somtt  weavers  bleach  their  ovtn  jwrn  and  ck>th :  others  their  doth  only  i.  some  hecliJi»4helr 
tow.. and  put  It  out  to  spinning ;  others  buy  the  tow,  and  put  tt  out  \  and  some  carry  00  the  whole  W  t^e 
trade  themselves. 

5931 .  TIee  produce  ofheikp  mfShrt  varies  fhmi  thvee  to  six  cwt.  per  acre ;  ii^  0(^  frttoi 
eleven  tb,  tweUe  bushels, 

^933*.  The  SUM  of  hemp  oro  well  kuumu,  aa  well  as  ita  great  importmnoe  4o  the^nirry 
for  sails  and  cordage.  .'.'.....••' 

I tSBflS  BMceemmt^'iodd^hmHUiik  is badeIMm \t,i&t towel* sihd eoBwibrt  tabtodekha  ^  the-M^^riced 
hempen  cloths  are  a  general  wear  for  husbandqteo,  seffvanK  aod,|abOUci|tg  na|iiM/i^i|B^  (|if  i^Mter 
sorts  for  working  fkrmers  and  tradesmen  in  the  country ;  and  the  finer  ones,  Be9cn.cighths  wide,  arc  tire. 
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ferred  by  loiiie  senttemen  for  itrengtb  and  warmth.  They  potsess  this  adTantage  over  Irich  and  other 
linens,  that  their  colour  improves  in  wearing,  while  that  of  linen  declines.  English  hemp,  properly 
manufactured,  stands  unrivalled  in  its  strength,  and  is  superior  in  this  respect  to  the  Russian.  Consider, 
able  quantities  of  cloth  are  imported  flrom  Russia  for  sheeting,  merely  on  account  of  its  strength ;  f<Mr  It  is 
coarser  at  the  price  than  linen :  our  hempen  cloth,  however,  is  preferable;  being  stronger,  from  the 
•uperior  quality  (^  the  thread,  and  at  the  same  time  lighter  in  washing.  The  hemp  raised  in  England  is 
not  of  so  dry  and  spongy  a  nature  as  what  we  have  from  Russia  and  India,  and  therefore  it  require*  a 
smaller  proportion  of  tar  to  manufacture  it  into  cordage.  Tar  being  cheaper  than  hemp,  the  rope-makers 
prefer  foreign  hemp  to  ours ;  because  they  can  make  a  greater  profit  in  working  it :  but  cordage  must 
certainly  be  stronger  in  proportion  as  there  is  more  hemp  and  less  tar  in  it,  provided  there  b  a  sufficient 
quantity  of  the  latter  to  unite  the  fibres.  An  oil  extracted  firom  the  seeds  or  hemp  is  used  in  cookery  in 
Russia,  and  by  painters  in  this  country.  The  seeds  themselves  are  reckoned  a  good  food  for  poultry,  and 
are  supposed  to  occasion  hens  to  lay  a  greater  quantity  of  eggs.  Small  birds  in  general  are  very  fond  of 
them ;  but  they  should  be  given  to  caged  birds  with  caution,  and  mixed  with  other  seeds.  A  very  singular 
ttDsct  is  recorded,  on  very  good  authority,  to  have  been  sometimes  produced  by  feeding  bullfinches  and 
goldfinches  on  hempseed  alone,  or  in  too  great  quantity,— that  of  changing  the  red  and  yellow  on  those  • 
birds  to  a  total  blackness. 

5934.  The  hemp  has  few  or  no  diseases. 

SuBSzcT.  3.  J%e  FvMer's  Thittley  or  Teasel.  —  l>ipsacusfiMnum  L. ;  Teirdndria  M(h 
nogunia  L.,  and  DipaicetB  J.  Outrdon  d  foulhn,  Pr. ;  ITardendittel,  Ger. ;  Diataco, 
Ital. ;  and  Cardencha,  Span.  (Jig.  799.) 

5935.  The  fuller*  $  thistle  is  an  herbaceous  biennial,  growing  from  four  to  six  feet  high  ; 
prickly  or  rough  in  the  stem  and  leaves,  and  terminated  by  rough  burr-like  heads  of 
flowers.  It  is  a  native  of  Britain,  flowers  in  July,  and  ripens  its  seed  in  September.  It 
is  cultivated  in  Essex  and  the  west  of  England,  for  raising  the  nap  upon  wooUoi  cloths 
by  means  of  the  crooked  awns  or  chaflTs  upon  the  heads ;  which,  in  the  wild  sort,  are  said 
to  be  less  hooked.  For  this  purpose  they  are  fixed  round  the  circumference  of  a  cylinder, 
which  is  made  to  turn  round,  and  tlie  cloth  is  held  against  them.  In  the  Journal  of  a 
Naturalist  we  are  informed,  that  the  teasel  forms  an  article  of  culture  in  cottage  gardens 
in  the  clothing  districts  of  Gloucestershire. 

5936.  There  are  no  varieties  of  the  cultivated  teasel,  and  the  wild  species  is  not  mate- 
rially different  from  it,  and  may  be  used  in  its  stead,  though  its  chaflT  is  not  quite  so  rigid. 

^gy  f.  5937.    The  soils  on  which  the  teasel  grows  strongest  are 

^"^'^^^'^  deep  loamy  clays,  not  over-rich.     The  situation  should  be 

rather  elevated,  airy,  and  exposed  to  the  south.     In   a 

rotation  it  may  occupy  the  place  of  a  green  and  corn  crop, 

^^^^  as  in  the  first  year  the  plants  are  treated  like  tuniips,  and 

"^^^^S^^fSSS^^^^'         *"  ^c  second  the  crop  is  ripened.     The  soil  sliould  be 

';.  ^&faftsj|^^^&^     A  ploughed  deep,  and  well  comminuted  by  cross-ploughings, 

^  ^^^^^^i®^^^-  .^^M  °^  stirrings  with  pronged  implements,  as  the  cultivator. 

593S.  The  sowing  season  is  the  beginning  of  April :  the 
quantity  of  seed  is  from  one  peck  to  two  pecks  per  acre, 
and  in  quality  it  should  be  fresh  and  plump. 

5939L  The  mode  t^  sowing  is  ahnost  always  broad.cast,  but  no  crop  Is 
better  adapted  for  being  grown  in  drills,  as  the  plants  require  hoeing 
and  thtnnmg.  The  drills  may  be  either  sown  on  ridgelets  or  a  flat 
surface,  in  the  manner  of  turnips,  or  by  ribbing.  The  distance  between 
the  rows  may  be  Arom  eighteen  inches  to  two  feet  In  Essex,  caraway 
is  commonly  sown  with  the  teasel.crop;  but  this  is  reckoned  a  bad 
plan. 

5940.  The  qfler-culture  of  this  crop  consists  the  first 
year  in  hoeing  and  stirring  the  soil,  and  in  thinning  out  the 
plants  to  the  distance  of  one  foot  every  way,  if  sown  broad-cast,  or  to  the  distance  of  six 
inches  if  sown  in  rows.  Vacancies  may  be  filled  up  by  transplanting ;  and  a  separate 
plantation  may  be  made  with  the  thinnings,  but  these  never  attain  the  same  vigour  as  the 
seedlings.  The  culture  in  the  second  year  consists  also  of  hoeing,  stirring,  and  weeding, 
till  the  plants  begin  to  shoot. 

S»i\.  When  ike  teasel  is  grown  broad-easi^  the  intervals  between  the  plants  are  dug  by  means  of  spades 
which  have  long  narrow  budes,  not  more  than  about  four  inches  in  breadth,  having  the  length  of  sixteen 
or  eighteen  inches.  With  these  the  land  is  usually  worked  over  in  the  intenrals  of  the  plants  three  or  four 
times  during  the  summer  months ;  and  in  the  course  of  the  following  winter,  as  about  the  latter  end  of 
February,  the  land  between  the  plants  is  to  be  again  worked  over  by  the  narrow  spades,  care  being  taken 
that  none  of  the  mould  falls  into  the  hearts  of  the  plants  Again  about  the  middle  of  May,  when  they 
begin  to  spindle,  another  digging  over  is  given,  the  earth  being  raised  round  the  rooUstems  of  the  plants, 
in  order  to  support  and  prevent  them  from  being  blown  down  by  the  wind.  Some  cultivators  perform 
more  flrequent  diggings,  that  the  ground  mav  be  rendered  cleaner  and  more  mellow ;  consequently  the 
growth  or  the  plants  will  be  the  more  effectually  pr<mioted.  This  business,  in  Essex,  has  usually  the  name 
of  spaddliiig,  and  is  executed  with  great  despatch  by  labourers  accustomed  to  perform  it 

5942.  The  taking  of  the  teasel  crop,  when  no  regard  is  had  for  seed,  commences  about 
the  middle  of  July,  when  the  blossoms  begin  to  fall  from  the  top,  or  terminating  heads 
of  flowers. 

594&  It  is  the  best  method  to  have  the  heads  cut  as  they  become  ripe ;  but  the  work  Is  mostly  executed 

at  three  times,  at  the  dUUnce  of  about  ten  days  or  a  fortnight  from  each  other.    It  is  performed  by  meana 

,  of  a  knife,  contrived  for  the  purpoMi,  with  a  short  blade  and  a  string  attached  to  the  halt    This  last  is  done 

in  order  that  it  may  be  h  ung  over  th  e  hand .    A  pair  of  strong  gloves  is  likewise  necessary.    Thus  prepared. 
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the  labourer  culioflr  the  ripe  heeds  along  the  rows  or  Udcn  with  about  nine  inohet  of  •ton,  and  ties  them  up 
ill  bandfUU  with  the  stem  of  one  that  is  more  perfectly  ripened.  On  the  evening  (^  the  day  on  which  they 
are  cut,  they  should  be  put  into  a  dry  shed :  and  when  the  weather  is  fine  and  the  air  clear,  they  should 
be  taken  out  and  exposed  to  the  sun  daily  till  they  become  oerfectly  dry.  Much  care  must,  however,  be 
taken  that  no  rain  foils  upon  them.  In  doing  this,  some  make  use  of  king  small  stakes  or  poles,  on  which 
the«c  handfuls  are  hung  during  the  time  of  their  preparation. 

5UH.  .is  toon  a$  tkey  are  completelu  dried^  they  should  be  laid  up  in  a  dry  room,  In  a  close  manner,  till 
they  become  tough  and  of  a  bright  colour,  and  ready  for  use:  They  should  then  be  sorted  or  separated  into 
three  kimis,  by  opening  eadi  of  the  small  bundles.  These  are  distinguished  into  kings,  middlings,  and 
scrubs,  according  to  their  diflfrrent  qualities.  They  are  afterwards,  the  author  of  The  Somerset  /teport 
says,  made  into  packs,  which,  of  the  first  sort,  contain  nine  thousand  heads,  but  when  of  the  second, 
twenty  thousand ;  the  third  is  a  sort  of  very  Inferior  value  By  some,  before  forming  them  into  paclv, 
they  are  done  up  into  what  are  termed  staves,  by  means  of  split  sticks,  when  they  are  ready  for  sale. 

5945.  The  produce  of  teasel  varies  from  ten  to  fifteen  packs  on  the  acre ;  nine  packs 
of  kings,  nineteen  of  middlings,  and  two  of  scrubs,  are  reckoned  a  large  crop,  with  a 
great  bulk  of  haulm.     OAen,  however,  the  crop  fails. 

5946.  The  use  of  the  heads  of  the  teasel  has  been  already  mentioned.  The  haulm  is 
of  no  use  but  for  burning  as  manure.  Parkinson  observes,  that  this  is  a  sort  of  crop 
that  may  be  grown  to  advantage  on  many  lands,  in  a  rotation,  as  a  fallow  to  prepare  for 
wheat ;  and  by  burning  the  straw  and  refuse  stuff  after  the  crop  is  reaped,  it  will  be  found 
not  to  impoverish,  but  rather  to  improve  the  land.  In  their  young  state,  the  teasel  plants 
stand  the  winter  without  danger ;  and  are  a  good  crop  for  clearing  land  of  all  weeds, 
from  their  lateness  in  the  process  of  hoeing,  their  being  few  weeds  that  vegetate  at  so 
advanced  a  season.  On  all  these  accoimts  they  become  an  advantageous  crop  for  the 
farmer. 

5947.  To  save  seed,  leave  a  few  of  the  very  best  plants  uncropped,  and  then,  when  the 
seed  is  ripe,  cut  off  only  the  largest  and  terminating  heads,  Arom  which  the  seed  is  easily 
separated  by  beating  with  flails,  and  cleaned  by  the  winnovring  machine,  or  a  sieve. 

5948.  The  chief  it\juries  to  which  the  teasel  is  liable  are  tliose  inflicted  on  it  while  young, 
by  the  fly  and  slug. 

SuBSBCT.  4.     Madder.  — Rt^  tinctbrum  L. ;  Tetrdndria  Monog^nia  L.,  and  RubicUxeB  J. 
Garancct  Fr. ;  Fdrberriithe,  Ger. ;  JRobia,  Ital. ;  and  Rubia,  Span.     (fg.  800.) 

5949.  The  tfyer's  madder  has  a  perennial  root,  and  an  annual  stalk.  The  root  is  com- 
posed of  many  long,  thick,  succulent  fibres,  almost  as  large 
as  a  man's  little  finger ;  these  are  joined  at  the  top  in  a 
bead,  like  the  roots  of  asparagus,  and  strike  very  deep  into 
the  ground,  being  sometimes  more  than  three  feet  in  length. 
From  the  upper  part  (or  head  of  the  root)  come  out  many 
side  roots,  which  extend  just  under  the  surface  of  the  ground 
to  a  great  distance,  whereby  it  propagates  very  fast ;  for 
these  send  up  a  great  number  of  shoots,  which,  if  carefully 
taken  off  in  the  spring  soon  afVer  they  are  above  ground, 
become  so  many  plants.  It  is  a  native  of  the  south  of 
Europe,  flowers  in  June,  and  seeds  soon  afterwards ;  but 
by  them  it  is  never  propagated.  Madder  is  mentioned  by 
the  Greeks  as  a  medical  plant,  but  when  it  was  first  used 
in  dyeing  is  uncertain.  It  has  been  cultivated  in  Holland 
and  Flanders,  and  other  parts  of  the  Continent,  for  the  latter 
purpose  for  many  centuries,  and  has  been  tried  in  this 
country ;  but  unless  the  importation  of  the  root  from  the 
Continent  be  entirely  prevented,  it  will  not  answer.  Its 
culture  has  been  attempted  at  different  times  when  our 

commerce  vrith  the  Dutch  was  interrupted,  or  when  they  raised  the  price  of  the  article 
exorbitantly  high.  At  present  it  may  be  imported  not  only  from  Holland,  but  from 
France,  Italy,  and  Turkey. 

5950.  The  soils  most  suited  to  the  cultivation  of  madder  are  deep,  fertile,  sandy  loams, 
not  retentive  of  moisture,  and  having  a  considerable  portion  of  vegetable  matter  in  their 
composition.  It  may  also  be  grown  on  the  more  light  descriptions  of  soil,  of  suflicient 
depth,  and  in  a  proper  state  of  fertility. 

5951.  The  preparation  of  the  soil  may  either  consist  in  trench  ploughings,  lengthvrise 
and  across,  with  pronged  stirrings,  so  as  to  bring  it  to  a  fine  tilth ;  or,  what  will  often  be 
found  preferable,  by  one  trenching  two  feet  deep  by  manual  labour. 

5952.  The  sets  or  pLnU  are  best  obtained  from  the  runners,  or  surface-roots  of  the  old 
plants.  These  being  taken  up,  are  to  be  cut  into  lengths  of  from  six  to  twelve  inches, 
according  to  the  scarcity  or  abundance  of  runners.  Sets  of  one  inch  will  grow  if  they 
have  an  eye  or  bud,  and  some  fibres ;  but  their  progress  will  be  injuriously  slow  for  want 
of  maternal  nourishment.  Sets  may  also  be  procured  by  sowing  the  seeds  in  fine  light 
earth  a  year  before  they  are  wanted,  and  then  transplanting  them ;  or 'sets  of  an  inch  may 
be  planted  one  year  in  a  garden,  and  then  removed  to  the  field  plantation. 
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n  595Biif:!]9^iMl«ifi  <f4tim^  ili'ewrMkmly <M«ff  t^  June,  fliid  the  IttWftd'is'i^tMiiiy 
in  rows  nine  or  ten  inches  asunder,  and'^Ve  onALlnc^toapArtln  th«  rdws.  S&toi  pUm 
n}:qmf^CMOi<^^  Mk.M'^  witb<  UNtafraUi  ,|^«tweei^  9ul  of  vriddn  mrth  ifttbrowB  in  .the  hoy- 
wd  Manner  of  growing  poCMoes ;  liut  ttits  k  tmnMetsaryi  M  f  t  te  not  the  surface,  -but  the 
^ej^en<Jijt»gi  toots  WbSch  ate  used. by  the  dyer, 

.'  5954«  The  operation  ^  pkmting  is  genenily  pei^brmed  by  the  dibber,  bat  some  ley^ 
plunt  them  by  the  oM  of  the  plough.  By  thi$  mode  th&  grbuzid  is  ploughed  over  wfdi  si 
fi^a|lo>v  £urj;oiVy  aod  JM  Uie  course  of  the  oper^on  the  sets  im«  4«paut«a  in  eaqhlurrow^ 
leaning  on  and  pressed  against  the  furrow-slice.  This,  however,  is  a  bad  mode,  as  tiiere 
i%  «E>  oppOft0^ity  cjf  firming  4he^linlsi  ait  fhttfootH^  and  4Hi  some  4if  the  aefterd  apt  tO'1>e 
^iiri0<V  »nd  Oth^rt  not  suffifaentAy  covered.  .     ji      .  . 

5955.  The  afterculture  consists  in  hoeing  and  weeding  with  stimngby pronged hm% 
eUlhel^ipf -th^  lierie  or i]|»d.(uRd.tr£ome>eMrtlihip^  'but  diis' ii  uimetesflBry)  and  even  in- 
jliriou^i  as  teaoii^  the  surface-roots;    . 

I  S956,  Tfte.  madder-crop  u  taken  at  Uw  endof  the  third  autMUD  after  planting,  end 
gfV^lsaUy  io  t^e  month  of  Octobeiv  By .  fturt  the  best  mode  i»  that  df  trendihig  over  the 
gp^^nd«  wliicb  not  enjiy  clears  it  effeotuei^y^  but  its  it :  at  onoe  for  emtther  crop.  Where 
ipedlier,  kom^^f  hf^  been  grwmk  en  hmd  prepered  kty  the  plou^,  thai  implement  miy 
be  used  in  removing  it.  Previously  to  tveochingt  the  heulm  may  be  cleared  oflf  with  nn 
el^  spythei  and  car^d  to  the  farmery  te  be.  used  as  litter  to  spread  in  the  straw«.yards. 

u,5&S1*  Drffit^  thf  r^olf-is  the  nexl  ,pn>qe&d>  •and^  in  very  fine  aeaaons,  may  soroetfancs 
be  effected  on  tiiie  soil,  by  simply  spreading  the  plants  as  they  are  taken  up ;  but  in  most* 
s^mqns  th^  require  to  be  dried  on  a  kiln>':  like  that  used  for  malt  or  hops.  They  are 
dried  tAU  they  become  bvittlc^  and  then,  ptaoked  up  in  bogs  fibr  sale  to, the  dyer. 

..  5958.  Tk9  produce  from  the  root  of  this  plant  is  different  accoirding  to  the  difference 
of  the  soil,  but  mostly  from  ten  to  fifteen  or.  twenty  hundred  tveight  where  they  are  suit- 
able to  Us  cultivation* 

.5959.  Jn  judging  of  the  ^ttalify  of  mmdder-^rooth  the  best  is  that  whioh,  on  being 
broken  in  two,  has  a  bnghtish,  wed  or  puxpU^  appenmntfe,  without  any  yellow  toast  being 
exhibited.  i< 

5960.  The  use  of  madder'-roots  is  chiefly  in  dyeing  and  calico-printing.  The.hauUn 
which  accumulates  on  the  surface  of  the  £cI4»  in  the  course  of  three  years,  may  be  earled 
to  the  farm-yard,  and  fermented  along  with  horse^dung.  It  has  the  dngijilar  piypeity^ 
df  dydng  the  horns  of  the  aniitialswho  eat  it  of  a  I'ed  colour. 

596U.  Madder-ued  in  abundance  may  be  eoUected  firom  the  plants  in  the  SeptMaber 
of  the  second  and  third  years;  but  it  is  Ilev#^so  propagated, 

,  596^.  if  adder  it  sojneiimet  blightied,;  hut  in  general  it  has  few  diseases. 

Sdbsxct.  5.      H^oad,  *•  luUis  tinctoria  L. ;   Tetradyactmia  Siliquhsa  L.,  and  Otrel^rcr  J. 
^J^ftftd  or,  (kf^dff,  ^r^  ;,  |fW,.Gefu.;  Chede^l^,^  and  Gmlda,  Span.  (Jig,  801.) 
S&^3t  Tb^  Qovmiom  woadis  a  biennial  plantwith  a  fudifonik.fiheoua  root,  and  emooA 
bi^nf^iy  dtemnaingfrten  tbc«^  to  five  leetii»j  heights*  iltiis.  a*native«  ornattvahsedin 
England,  flowers  from  May  to  July,  and  its  seedaiore  npe< 
ifiroib)  July  tO)Septitnbat.    it  hiia  been  cultivated  in  France 
(  fiw  anunknowfliiieugtbtof  time)  land  waa  inteoduced  to- 
.  Btlgland  inil582)  and  gwMrniwith  fiuoceds.  :  lU.isno^i 
chiefly .-Gultiittkted  in  liintolnshire^  where  it  ia^.  eonmoft* 
practice  to  take>rioli  flat  tracts  near  li^anf  at  a  high  price, 
..for  the  purpcee  of  growing  it  for  two  or  fbur  years. 
Th^Me-  who-  engage  in  thie  sort  oS  cultuve  form  a.Bort«f' 
colonyv.  and  .-move  iFPm  place  to  place  aa  they  complete 
tiheirieagagpmflBti*     It  is  soraetimea^  however,  gre<wp  b^/ 
statioodry  fanaevs«     The  leatstaare  the  parts  of  .the4>lan|r 
used,  and  it  is  considered  a  severe  crop. 
T  5964.  'There  iiorvamitaoi  ytotA  ealled  the  Dalmatian^, 
described  byi  MiUei;  and-alia  a  wild  saftt)  but  only  the 
common  is  cultivated  in  this  country. 

5^5,  ,  The  soil  for  woad  ^ould  be  d6ep  and  perfectly 
fVeA,  such  as  those  df  the  rich,  melloi^,  loamy,  and  deep, 
Tegetable  kind.  Where  this  culture  Is  carried  (o  a  consi- 
derable degree  ot  perfection,  as  Sn  Lincolnshire,  the  deep, 
rich,  putrid,  allnYial  soils  on  the  flat  tfiicts  extending  upon  the  borders  of  the  large  rivers,' 
tOrt  chiefly  employed  foi*  the  growth  of  this  sort  of  crop ;  'And  it  has  been  Aown  by  re- ' 
peated  trials  that  it  answers  most  perfectly  irhen  they  ore  broken  up  for  it  immediately 
from  a  state  of  sward.  ' 

5966.  The  preparation  of  the  $oUf  when  woad  is  to  be  grown  on  grass  land,  mav  eitfier 
be  effected  by  deep  ploughings,  with  the  aid  of  th(>  whifer's  fVost,  ch>^  'ploughing  and 


li»n9W^^M9vn^l^h'^^^^^.'1^}m^^(gm^  htnwrm^kkyweoM^  t^^ptriRl^  and  turn- 

mpen  H  Uii%  >f(  4me.  U))e4»i>gfi  /\R)fn  tb«  trv^  «n4  wifc^woraft  14  •  •■Ocitnl'ivffvintni  •afalrat  dl  '  By 
ploughing  ac«p  in  February,  and  loon  afterward*  sowing,  the  plapta  mu  ffenainate  .before  Mie  jbthV  i* 
able  to  riae  to  the  surface;  by  trench-ploughing,  th(>  same  purSos^  win  b6' wtter  atiatned '  ahd.Teit  of 
aH,  by  fpMie  tpctochtaig.  Bat  ks  -Metho*  «ifQa&y  vAcMMt  with  th#  SnL  iBora  tv^peditlotit,  aAd  iiior«  - 
dettcuctive  to  gniiw.  Inaect*,  aododMur  vernuo*  which «xe«pt  to  ie«d  on  tne  jia^Uk  m  taeir  ei^vlf 'jnmth* 
Ik  that  of  parlnk  And  burrting.  HiIs  ts,  however,  chiefly  practised  where  the  sward  is  rough  and  aboMndf 
vttli  ni«he*r*Mdg«^  Mid  other  pUntt  oTthe  cotfM  kind,  but  It  =ttight  be  Mitf  recdtfrfo  t6  oti' Whitt,  fHtfl 

•  tS^a.  Tkg4imetf  $ouiing  may  hv  — tamkct  ftomllcbrUMy  to  July.  Edriy  sovHag^ 
however,  is  to  be  preferred,  as  in  that  caao  the  ^AamMa  e<m»  vp  ttrcAiger  and  affiirdittOrti 
pmhitethe^raaeaaaoD.  ... 

:iS960.'  Wkt  mM<»  ^loiRn^isigiMBUj  toa»d»cat,'lkut  th«  plaM  might  be  md&t  ad>raft^ 
tageomly  grown  in  rows  and  cultivated  with  the  hMve-hoa.  Thd  Mws  itury  be  u!ne 
ibfihet  or  «  ibp^  apart,  aid'  tiie  saad  dop^ikd  ■  two  iadMa  dvep.  The  ^antity  of  «eed 
fiMT-che  broMUcait  method  is  fii*or  sii  powndi  to  the  acrv  (  fortbe  drill  modiii,  two  piMVfid* 
are  .taore  tlian  saficient,  tke  Msd  bdng  stnaHcv  than  that  of  the  tuimf  p.  "Ke^  iteed, 
where  itcan  be  paocured,  ahoold  alwaya  be  sown  in  ^prtfertnce  to  oM ;  biiC,  when'  of  cIm 
latter kind»  it  riiould  be  steeped  for  aotne  time  bofofe  it  n  put  into  the  ground. 

59IO4  Tk»  Afttr^»cmUU99Xji  thewoad  contista  in  hpeiiig)  tMiming,  prang^^tirmigt  and 
vtedmg,  wlucfa  optiatiana  nii^  be  praotiaed  by  hand  or  hotfsa  toole,  as  in  the  eultore  of 
teajiAe. 

;£971.  Gathering  the  eropf.  The  leaves  of  tbespring-aown  plants  wiH  generally  be  ready 
towards  the  ktter  end  of  June  or  beginning  of  July,  aocording  to  the  nature  oif  ^  soil, 
atutukf  and  climate ;  the  leaves  oi  those  put  in  at  a  later  period  in  the  stimmer  are  often 
fit  to  be  gathered  earlier.  This  butineea  should,  however,  constantly  be  executed  as  soon 
as  the  leaves  are  fully  grown,  while  they  retain  their  perfect  green  colour  and  are  highly 
sncculeat;  aa  when  tbey  are  kt  remain  till  they  begin  to  turn  pale,  much  of  their  good^ 
nni  is  laid  to  be  expended,  and  they  become  less  in  quantity,  and  of  an  iBferior  quality 
for  the  purposes  of  the  dyer. 

'  5(fl^  In  tht  execution  qf  this  sort  of  busmfst,  a  number  of  baslcets  are  usually  provided  in  proppildo^ 
teftHeeactent  of  the  <*rop,  and  Into  tneie  the  leaves  arv  thrown  as  they  are  taken  fVom  the  plants.'  The 
leaves  are  detached  firom  the  plwits,  by  fprasping  them  firmly  with  the  hand,  and  giving  them  a  aort  of  a 
sudden  twist  In  favourable  seasons,  where  the  soils  are  rich,  the  plants  will  often  rise  to  the  height  of 
eight  or  ten  inches ;  but  in  other  circumstances,  they  seldom  attain  more  than  four  or  Ave ;  and  where 
thsJaads  are  well  aiamigwt  they  will  often  affi>id  two  ev  three  gatherings,  but  the  best  cultivators  seldom 
take  more  than  two,  which  are  sometimes  mixed  together  in  the  maaufacturing.  H  is  neoaiaanr  that  the< 
after-croppings,  when  they  are  taken,  should  be  constantly  kept  separate  from  the  others,  aa  they  would 
injure  the  whole  if -Mettded,  and  conslderablv  dinUnlth  the  value  of  the  produce  It  is  said  that  the  beat 
method,  where  a  third  cropping  is  either  wholly  or  partially  made,  is  to  keep  it  separate,  forming  it  iuto  ao 
h^feHorkUniof  weed. 

597S.  Tke  produce  is  mostly  flrom  about  a  ton  to  ft  ton  uid  a  half  of  green  leaves. 
'Sho  price  wics  conaidenMy ;  but  for  woad  of  the  prime  quality,  it  is  often  from  twenty- 
five  to  Chiaty  pounds  the  ton,  and  for  that  oi  tta  Inferior*  qaality  oi  or  saves,  and  som^ 
tones  much  more.  ■      '  % 

,  6974,  7b  prepare  it  for  the  djfer,  k  is  bruised  by  machinery  to  express  the  watery  part ; 
itis'aftevwianis  tenned  into  ball* and  fiinucntedy  r&*gfound;  and  fermented  in  vats,  where 
\%  is  evaponted  ialo  cakea  in  Jtlie  manner  of  indigo*'  The  haulm  is  burned  for  manure 
orapaead  oRret  the  8tmw.yatd>  to  be  fermettfted  alMg  with^traw^ong. 

/^5d95w .  The  ute.c£  moed  in  dgnabg  is  aa  a  basis  for  the  black  and  o&er  colours, . 

.£976.  lb  KM  eeedf  leate  aaane  of  the  plavta  undenudkl  of  tlteir  leaves  the  secon^ 
]^Baii,  and  irfacD  at  is  ripty  in  July  or  Aagint*  treat  it  like  turnip-seed. 

•>i5977«  Tfve  onfy  dima$e$'to  which  tbo  woad  is  liable  are  the  mildew  and  mst  Wb^ 
young  it  is  often  atta^edbytbeily^  and'the  gnnmd  obliged  to  be  re -sown,  and  this 
nace  than  onoe  «««&  on  wiatai^ploughed  gtass  laods. 

Soaianre;  6i     WeU^  or  Byer't  Weed,  -*  ^tMa  Lviiota  L. ;  Dodec&ndria  Trigfinia  L., 
and  iU«Mi^<>e<t  Lindk     Gimde,  Ft, ;  Woud,  Ger;    (^.802.) 

1^97.9.  Weld  is  aa  imperfect  biennial,  with  small  fusiform  roots,  and  a  leafy  stem  from 
one  to  three  feet  in  height.  It  is  a  native  of  Britain,  fiowen  in  June  and  July,  and 
ripens  its  seeds  in  August  and  September.  It  is  cultivated  in  a  i^w  places  .in  England, 
and  chie^y  in  Essex,  for  its  spike  of  flowen^  and  sometimes  also  for  its  leaves,  both  of 
wliich  are  used  in  dyeing.  Its  culture  may. be  considered  the  same  a&  that  of , ,woadr. 
only  being  a  smaller  plant  it  is  not  thinned  out  to  so  great  a  distance.  It  jtias  this 
advantage  for  the  former  over  all  other  colouring  phiots,  that.it  only  requirfs.  tjQ.^ 
taken  up  and  dried,  when  it  is  fit  for  the  dyer.     It  is,  however,  i^x  exhausting.  c^op«    . 

5979.  Wehi  viUmw.on  any  soUi  hut  fcrtiU;  loams  produce  the  best  crops.  In  JB(^x> 
itis  grows  pn  asti^Toam,  mcdex;ately  moist,  ..,,.. 
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son.  Tke  sou  bemgbrimght  to  ajltte  tath,  tb9  teed  l»$cmn  in  Aprtt  or  the  }ie^nah3tgfdUMj,mmeK^^ 
broad.CMt  The  quantitv  of  leed  it  from  two  quarts  to  a  gallon  per 
acre,  and  it  should  either  be  fVcsh,  or,  if  two  or  three  jearsold,  steeped 
a  few  days  in  water  previously  to  being  sown.  Being  a  iMennial,  and 
no  advanuge  obtained  ftom  it  the  first  rear,  it  is  sometimes  sown  with 
corn  crops  in  the  manner  of  clover,  which,  when  the  soil  is  in  a  very 
rich  sUte,  may  answer,  provided  that  hoeing,  weeding,  and  stirrin* 
take  place  as  soon  the  com  crop  is  cut  The  best  crops,  however,  wiU 
obviously  be  the  result  of  drilling  and  cultivating  tfie  crop  alone. 
The  drills  mav  be  a  foot  asunder,  and  the  plants  thinned  to  six  inches 
in  the  row.  In  the  hroad.4»st  mode,  it  is  usual  to  thin  them  to  six  or 
eight  inches'  distance  every  way  :  often,  when  weld  succeeds  com 
croiw.  it  is  never  either  thinned,  weeded,  or  hoed,  but  left  to  itself  till 
the  plants  are  in  Aall  blossom. 

5981.  The  crop  is  taken  by  pulling  up  the  entire  plant: 
and  the  proper  period  for  this  purpose  is  when  the  bloom 
has  been  produced  the  whole  length  of  the  stems,  and  the 
plants  are  just  beginning  to  turn  of  a  light  or  yellowish 
colour ;  as  in  the  begiuning  or  middle  of  Juhr  in  the  second 
year.  The  plants  are  usually  from  one  foot  to  two  feet 
and  a  half  in  height.  It  is  thought  by  some  advantageous 
to  pull  it  rather  early,  without  waiting  for  the  ripening 
^  of  the  seeds ;  as  by  this  moans  there  will  not  only  be  the 
greatest  proportion  of  dye,  but  the  land  will  be  left  at  liberty  for  the  reception  of  a  crop 
of  wheat  or  turnips ;  in  this  case,  a  small  part  must  be  left  solely  for  the  purpose  of 
seed. 

5982:  In  the  execution  qf  the  work,  the  plants  are  drawn  up  by  the  roots  in  small  handftils ;  and,  after 
each  handftal  had  been  tied  up  with  one  of  the  stallu,  they  are  set  up  in  fours  in  an  erect  position,  and 
left  to  dry.  Sometimes,  however,  they  become  sufficiently  dry  by  turning  without  being  set  up.  After 
they  have  remained  till  Atlly  dry,  which  is  mostly  eflteted  in  the  course  or  a  week  or  two,  they  are  bound 
up  uito  larger  bundles,  each  coouining  sixty  handfUls,  and  weighing  fifty  .six  pounds  Sixty  of  these 
bundles  constitute  a  load,  and,  in  places  where  this  kind  of  crop  Is  much  grown,  are  tied  up  by  a  string 
made  for  the  purpose,  which  is  sold  under  the  title  of  weld  cord. 

598S.  The  produce  of  weld  depends  much  on  the  nature  of  the  season  ;  but  from  half 
a  load  to  a  load  and  a  half  per  acre  is  the  quantity  most  commonly  afforded.  It  is  usually 
sold  to  the  dyers  at  from  five  or  bix  to  ten  or  twelve  pounds  the  load,  and  sometimes  at  con- 
siderably more.  It  is  mostly  bought  by  persons  who  afterwards  dispose  of  it  to  the  dyers. 
The  demand  for  it  is  sometimes  very  little,  while  at  others  it  is  so  great  as  to  raise  the 
price  to  a  high  degree.  It  is  sometimes  gathered  green  and  treated  like  woad  or  indigo ; 
but  in  general  the  dried  herb  is  used  by  the  dyers  in  a  state  of  decoction. 

5984.  The  u$e  of  weld  in  dyeing  is  for  giving  a  yellow  colour  to  cotton,  woollen,  mohair, 
silk,  and  linen.  6lue  cloths  are  dipped  in  a  decoction  of  it,  which  renders  them  green ; 
and  the  yellow  colour  of  the  paint  called  Dutch  pink  is  obtained  from  weld. 

5985.  To  save  teed,  select  a  few  of  the  largest  and  healthiest  plants,  and  leave  them  to 
ripen.     The  seed  is  easily  separated. 

5986.  The  chief  ditetue  of  weld  is  the  mildew,  to  which  it  is  very  liable  when  >oung, 
and  this  is  one  reason  that  it  is  often  sown  with  other  crops. 

SuBSECT.  7.  Bastard  Sajfron*  —  Ciirthamus  Hnctorius  L.  ;  Syngen^sia  Polygdmia 
uEqudlish.,  and  Cynaroc^>haUB  J*  Carihame,  Fr. ;  WUder  Safran,  Ger.  {Jig,  140. 
P   174.) 

5987.  The  bastard  saffron  is  an  annual  plant,  which  rises  with  a  stiff  ligneous  stalk, 
two  feet  and  a  half  or  three  feet  high,  dividing  upwards  into  many  branches,  with  ovate 
pointed  sessile  leaves.  The  flowers  grow  singly  at  the  extremity  of  each  branch  ;  the 
heads  are  large,  enclosed  in  a  scaly  calyx  ;  each  scale  is  broad  at  the  base,  flat,  and  formed 
like  a  leaf  of  the  plant,  terminating  in  a  sharp  spine.  The  lower  part  of  the  calyx  spreads 
open,  but  the  scales  above  closely  embrace  the  florets,  which  stand  out  nearly  an  inch 
above  the  calyx  ;  these  are  of  a  fine  saffron  colour,  and  this  is  the  part  which  is  gathered 
for  the  use  of  the  dyer. 

5988.  Jt  grows  natural^  in  Eglfiit  and  some  of  the  warm  parts  of  Asia ;  but,  being  an 
annual,  our  summers  admit  of  its  going  through  a  course  of  existence  in  this  country. 
Sown  in  April,  it  flowers  in  July  and  August,  and  the  seeds  ripen  in  autumn ;  but  if  the 
season  proves  cold  and  moist,  when  the  plants  are  in  flower,  there  will  be  no  good  seeds 
produced ;  so  that  there  are  few  seasons  wherein  tlie  seeds  of  this  plant  come  to  perfec- 
tion in  England. 

5989.  //  is  evUivnted  in  great  plenty  in  Oermanu,  and  was  formerly  grown  in  Enghind.  In  HoughUmfs 
Collections,  it  is  related  bv  a  gentleman,  in  J6aJ,  that  twcnty.flve  acresln  the  Vale  of  Evesham,  in  Glouces. 
tershire,  were  sown  with  this  seed ;  the  soil  a  mixed  sand  of  about  fifteen  shillings  an  acre  in  value ;  it  bore 
a  crop  of  wheat  the  year  before,  was  dressed  for  barley,  and  had  a  harrowing  extraordinary.  This  piece  of 
ground  was  taken  for  two  years  bv  an  adventurer  In  this  seed,  at  the  rate  of  twenty.five  pounds  per  acre,  in 
consideration  that  this  plant  is  said  to  be  a  great  impoverisher  of  land.  He  sold  the  flowers  In  London  Ibr 
lO/L  per  pound ;  a  price,  he  said,  much  below  his  expectation.  He  gained  above  thirty  shillings  an  acre 
riear  profit,  except  the  price  of  the  aeed ;  but  of  this  there  was  a  plentiftil  return  (about  one  hundred  and 
forty  busheb),  which,  had  it  been  well  nonaged,  would  have  amounted  to  a  cooiidcrabte  valuer    like 
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moat  other  nunuftetorUl  pUnte  it  U  oomidend  an  imporerbher  of  the  ground;  both  by  cxhautting  It, 
and  by  affbrding  but  Itttle  haulm  as  mauure. 

5990.  The  toil  it  requires  is  light,  and  the  preparation  and  culture,  according  to  Von 
Thaer,  equal  to  that  of  the  garden.  The  seed  is  sown  in  rows,  or  deposited  in  patches 
two  feet  apart  every  way,  and  when  the  plants  come  up,  they  are  thinned  out,  so  as  to 
leave  only  two  or  three  together.  The  soil  is  stirred  and  weeded  during  summer.  In 
August  the  flowers  begin  to  expand :  the  petals  of  the  florets  are  then  to  be  cut  o(f  with 
a  blunt  knife,  and  dri^  in  the  shade,  or  on  a  kiln,  like  the  true  saffron.  This  operation 
is  performed  in  the  early  part  of  the  day,  and  continued  daily  till  October.  Hie  plants 
are  then  pulled  up,  sheaved  and  shocked,  and  threshed  for  their  seed. 

5991.  The  v$e  of  the  flower  of  bastard  saflTron  is  chiefly  in  dyeing.  It  is  also  put  in 
soups,  pies,  and  puddings,  like  the  leaves  of  the  marigold  or  the  common  saffron.  The  oil 
produced  from  the  seed  is  used  both  in  medicine  and  painting.  The  stalks  of  the  plants 
are  commonly  burnt  for  manure. 

SuBsiCT.  8.      FariouM  Pianit  which  have  been  propoted  as  SttbstitiUesJar  the  Thread  and 
dyeing  Plants  grown  in  Britain, 

5992.  Though  fsw  of  these  are  likefy  to  come  into  cultivation^  yet  it  may  be  useful  to 
notice  them,  with  a  view  to  indicating  our  resources  for  extraordinary  occasions ;  to  lead- 
ing the  young  cultivator  to  reflect  on  the  richness  of  that  immense  store-house,  the 
vegetable  kingdom ;  and  to  pointing  out  sources  of  experiment  and  research  for  the 
amateur  agriculturist.  Every  kind  of  limitation  has  a  tendency  to  degrade  the  mind,  and 
lessen  enterprise.  The  plants  to  be  here  enumerated,  naturally  arrange  themselves  as 
thread  plants  and  colouring  plants. 

5g9&  The  tkrrad  plants  that  have  been  tried  are  the  AmlhviM  cyrlaca,  Urtlem  diofca  (or  nettle).  Ur. 
Oca  canadenffe  (or  Canadian  nettle),  the  ^ptLrtium  ^6nceuni,  and  Cytlsut  icopAriut  (broonu),  Epili'bium 
anguctifulium,  £ri<'|ihorum  polystachvon,  Ac  The  i4•cl^pia«  kjrrlaca,  Syrian  swallow. wort,  or  Virginian 
silk,  is  a  creeping  rooted  perennial,  with  strong  erect  stems  from  four  to  six  feet  high.  It  m  a  native  of 
Virginia,  and  flowern  in  July.  The  flowers  are  succeeded  by  pods,  containing  a  down  or  cotton,  which  the 
poor  people  in  Virginia  collect  and  All  ihdr  beds  with.  In  Germany,  and  especialK  at  Leignits,  stteoipts 
were  nuu'e,  in  179U  and  I8(X),  Von  Thaer  informs  us,  to  cultivate  the  plant  as  a  substitute  for  cotton.  It 
was  lound  to  grow  readily  on  a  poor  soil ;  but  the  growers  could  not  undersell  the  Importer*,  nor  prouuce  so 
good  an  article.  I'he  Eri6phorum  polystilchyon,  or  cotton  grass,  grows  abundantly  In  our  bogs,  and  its 
seeds  are  furnished  with  a  cottony  sutMtance,  gathered  by  the  country  people  lo  stufl'piUows,  Ac.  'i  his 
substance  has  been  spun  and  woven  into  very  good  cloth.  The  common  nettle  aflbrd*  a  fibre  which  has 
also  been  spun  and  manufactured.  The  fibre  of  tlie  Sp^rtium  Jttnceum,  rush. like,  or  Sp-inish  broom,  a 
native  of  the  south  of  Europe,  but  quite  hardy  In  Britain,  is  made  into  very  good  cloth  both  in  the  south 
of  France  and  in  Spaia  Ti  e  fibre  of  the  common  broom  makes  an  inferior  description  of  cordage  in  the 
former  country.  The  Epilbbium  angustift  lium,  and  other  species  of  willow  herb,  common  bv  the  sides  ot 
brooks,  aflbrd  a  very  good  fibre,  as  do  a  great  varietv  of  plantit :  and  in  Sweden  a  strong  cloth  is  made  from 
the  stems  of  the  wild  hop  f  Hamulus  Lupulus\  and  the  same  thing  has  been  done  in  England.  (TVmsjL 
Soc.  Arts.  1791.)  Indeed  there  are  few  plants  the  fibres  of  which  might  not  be  separated  and  rendered 
available  for  the  purpose  of  spinning  threads  for  weaving  into  cloth,  or  of  mashing  for  making  paper  I1ie 
fibres  of  all  nettles  and  square^talked  herbaceous  plarts  answer  for  the  former  purpose ;  and  both  the 
fitwes  and  bark  of  several  plants,  for  the  latter.  The  fibres  of  all  the  herbaceous  mallows  are  uncommonly 
white,  and  finer  than  camel's  hair :  and  in  Germany  they  are  used  in  making  an  imitation  of  India  ^per 
for  engravers.  The  filaments  of  the  common  field-beau  arc  among  the  strongest  yet  discovered  :  these, 
with  a  litMe  beating,  rubbing,  and  shaking,  are  easily  separated  from  the  strawy  part,  when  the  plant  haa 
been  steeped  ten  or  twelve  oays  in  water ;  or  is  damp,  and  in  a  state  approaching  to  fermentation,  or  what 
is  commonly  called  retting.  Washing  or  pulling  it  through  heckles,  or  iron  combs,  first  coarse,  and  then 
finer.  Is  necessary  to  the  dressing  of  bean  hemp :  and  is  perhaps  the  eskiest  mode  of  separating  the  hla- 
ments  from  the  thin  membrane  that  surrounds  tnem.  The  fibre  of  the  common  nettle  is  verv  similar  to 
that  of  hemp  or  flax,  inclining  to  either  according  to  the  soil  and  different  situations  in  whicn  it  grows  ; 
and  it  has  been  shown  by  experiment,  that  they  mav  be  used  for  the  same  pun)oses  as  hemp  or  flax,  ftt>m 
cloth  of  the  flnest  texture  down  to  the  coarsest  quality,  such  as  saiUcloth,  sacking,  cordage,  &c.  {SmitA*$ 
Mechanic^  vol  ii.)  It  might  be  worth  the  attention  of  any  one  who  hsd  leisure  to  collect  a  few,  ray  only 
two,  stalks,  of  a  great  number  of  species  from  a  botanic  garden,  to  Immerse  them  a  suflicietit  time  in  soft 
soap  and  warm  water,  and  prove  their  absolute  and  comparative  value  as  fibre  plants. 

5904.  Bnemflux  i«  prrpsnd  bjMMpiivr  Um  twicBVOMMt  flax,  and  itwcpcd  farMms  Urn*  tn  boiling  wstcr,  die  twig,  or 

Tigoroiia  shoou  of  Ui«  lbnn«r  yaw,  Ibr  tvo  or  thrtc  weeks,  man  wood,  bMomo  touRh  utd  bcsaUftiliy  white,  and  It  woelb.  at  a 

or  ICM,  aceordinK  to  ihc  hvatoTUic  loaion,  tn  rtasnant  water,  medium,  tram  a  khlUtng  to  «ighuen-|ieiK«  |>cr  paund  fJOV 

or  b;  boiling  them  Ibr  about  an  hour  in  water.    Tiiia  dona,  the  maJiii^  oarpct  broom*,  &c.     H  hen  »(rii>))cd  ftom  the  twi|^ 

flax  i-ome>  trvely  f^m  the  twig» ;  and,  where  there  is  not  ma-  the  (lax  rcquim  only  to  ba  wall  waiiktxl  in  cold  water,  tbt« 

chinvry  Ibr  the  imrpow.  may  be  eadly  pedcd  or  ■tiin|icd  off*,  by  wrung  and  klwktn  well,  and  hung  out  to  drv,  |«r»*ioualy  to  Ita 

rblldren  or  otiiari,  at  any  tima  when  not  quit*  diy,  In  the  aanta  being  tent  ofT  to  the  paper  nanufiKturm.     ISmUk't  Mt' 

way  w  hemp  U  pi«led  from  Uia  sulka.     Being  cWmwI  of  the  rtaaTr,  tol.U.) 

5S95.  0/  cotourine  plants,  the  number  that  may  be,  and  even  are  employed,  is  almost  endless.  The 
reader  has  only  to  look  into  any  bounical  catalogue,  and  observe  the  It  umber  of  plants  whose  specific 
names  are  formed  from  the  adjective  tinctbrius ;  and  these,  though  numerous,  are  still  only  *  small  part 
On  looking  into  the  Flbra  Britdnnica,  or  Fiora  SuMca,  he  will  there  find  a  number  of  plants,  trees,  and 
even  mosses  and  ferns  used  for  dyeing.  A  number  have  been  tried  in  this  country  and  given  up :  as  an 
instance,  we  mention  Gklium  v^um,  which,  in  1789,  when  the  price  of  made  er  was  high,  was  tried  under 
the  authority  of  the  privv  council  tor  trade.  The  Crhtou  tinctorium,  Genfsta  tinctOria,  Ahamnus  cath&r- 
tlcus  and  Infectbrius,  and  Plantigo  Pk^Uium,  are  cultivated  in  France  as  dyeing  planta 

SxcT.  II.     Plants  cultivated  for  the  Brewery  and  Distillery, 

5996.^  Of  plants  grown  expressly  for  their  use  in  the  brewery,  the  only  one  of  conse- 
quence is  the  hop ;  the  anise  and  caraway  are  grown  on  a  very  limited  scale  for  the 
distillery. 
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X        MaiMpn^  Fr. ;  Halipen^  <5er.;  Lwptdth  UmL  5  and  LujnUoy  Span.     (Jig.  803») 

5997.    7%c  /fo/>^  is  a  ,pcreniua][-rQQ|ed  ul^ut, 

With  an  annual  twihing  stem,  which,  on  poio^  or 

in  hedges,  will  reach  the  height  of  from  twelve  to 

twenty  feet  or  more,     It  is  a  native  oif  Britain, 

and  most  par^  oit  £ii|tipe,  in  hedges,  ^owerijog 

in  June,  and  ripening  its  seeds  in  September* 

The  female  blossom  is  t^^  p^  used  ;  andastbe 

male  an^  female  flowers  are  on  diflfereat  plaVJUit 

the  fei^iale  only  is  cultivated. 

.OPSS.  Whrn  the  hpp  ura$  Jir^  used  for  prrtqminf  bear^ 

.   rfr cuhivjitwfbr that piiit>ose,t« unknown;  tHit it« cuiturt 

I  ^raiititTodiiecdlo  tbl«  country  fh>tef1iiiideM^iiCti«nA|Ai 

*  of  Henry  VIII.    Walter  Bliih,  in  hi>  Enalitk  r 


'ngljtft 
/fN/»»'otvrir,Yei9,  the  third  edition,  1®S,  p  S40.,has  a'diap. 
ter  upon  MifVcwvtnent  hy  plantatfoni  of  hop§,  *e.    He 


'«.  that  *■  hopa  were  then  grown  to  be  a  natiomd 
cnrnmodltyt  InK  that  it  wa»  not  many  tears  since  the 
nimout  city  of  London  p««lrtoned  the  parliament  of  Yxtt. 


land  B|falnttt  two  anuMhciet;  and  these  wefe  Neirtiaktle 
eoala,  m  legard  to  thcif  stench,  Ac.  and  hopf,  in  re^janl 
they  would  spoyl  the  Uste  of  drink,  and  elidaniter  the 


pec^le;  and  had  the  parliAment  been  no  wiaer  tban  they, 

ad  been  in  A  measure  pineit,  and  in  a  great  moasure  starved,  which  is  just  answerable  to  the  prtn. 

tlpt^t  of  tH<Me>meti  who  cry  down  ill  detices  or  Ingenious  AscbVeries  as  prtij^cts,  and  thereby  stitfe  an4 


w^  had  I 

tlpt^tof 

ch^lte,  ivmrowem^nts.*' 

-.    £099.  Tftf  hop  ^at  long  ttecn  eujtivated  fxtensivcly  in  many  parts  of  England^ but  not  much  in  Scotlaq4 

W  Imand.    Acc6rding  to  Brown,  hops  arc  not  advantageous  in  an  agriciiUural  point  of  vieW  ;  bec^u^e 

inucbmitfiunitialMtractedbyttiem,  while  Kttle  or  none  la  ronaimed;    They  tm  ttnunc«rtatn«rtirte^ 

aumcient  to  < 
^ht  *#lth  which  V 

<M^tfiH«IJPl|hM»ithe>ltnti^dimlni6na<-Cfi)Vtra,}  Farkinaoa  in  ■  paper  ooi  thetniiture  of4ike'kor^ 
Nottinghamshire,  pablished  in  th^  Farm,  Mag.  vol  xvi.,  obser^'ca  that  '*  the  hpp  |f  Mifl  to  iK^a  phm^  \aj 
properly  naiped,. as  there  is  pever  41^  certainty  b)  cultivating  it'*       i 

,  OOOQr  TJi^eare  fcveral  varU'tyss  of  the  Jipp. ,  The  jvjritqr  9!" ,  ^h/g  Stfnopjdi,  (^'H^a^n{U^ 
^istingi^she;^  itUera  Mi^dur  the  titles  oi^  t^^  Flcmi^^h,  tjie  ,Panterbury»  t)ie  Goldipg^.t^ 
^Farnljap,  &c,^  and^say;?  that  l^c  Fl^mitJ^  isj  ^el^,  ip,  tl|9  lowest  qsjlifuatfou  of  ftpy.  ^ , . ,  > .,  „, 


I  iS'iiiHiracceaDy  cnom,  wnuc  nnw  vr  irone  m  nxiornea;     iiwy  vm  on  uncerunn «rudc  «■ 

^ yielding, largo  pron^^p, the puUiyatoi;a,an4  af  o/^n  faking ao  Imp^rfiK^  r^um,  bofely 
icfray  the  exjninws  of, labour.  |n  fact^hops  are  ex|>osed  to  more  ^:sease«  than  any  other 
ilch  we  att*  acquainted  ;  ftnd  the  trade  tinbtdii  a  greater  roor^  for  kpecnlttfion.'th)^  any  oChi^ 


J  appears  strong  and  healthy.  At  picxing  time,  Ukowise,  this  kind  of  hop,  he  say**  takes  Icm  damage, 
Wittier  by  (no  sun  or  rain,  than  an;r  oth^r ;  ana  upon  tliesc  accounts,  it  may  answer  the  views  of  the  pTa^lGf 
to  have  a  few  acres  of  it,  which  will  secure  him  a  crop  ;n  abl,asting  season,  when  those  of  the  more  vj^ua^ 
da&s  are  destroyed,  so  as  to  be  Worth  notliing.  .1,. 

GOyi.  The  soih  mostfawkraMe  to  the  growth  ffhy  are  clays  and  strong  deep  loantat 
1)i^t  it' 1^  also  of  jgreat  importance  that  the  subsoil  should  be  d^  and  friable ;  a  cold,  w^^ 
tenaociQus,  clayey  nnderstialiun  being  foiuid  extremely  iniurious  to  the  roote  of  Che 
plants,  as,  when  they  penetrate  below  iho  good  soil,  they  soon  become  unproductive,  imd 
ultiuuUely  decay.  ,. 

'  ((003.  A  dktOkf  soft,  Bannhter  says,  la,  of  all  otheti,  the  moat  fnhnicAl  to  the  grdii^th  t>r  thir  vegetable: 
^he  reason  of  wfiteh  he  takes  to  be  the  drr  and  parching  qualfty  of  the  chalk,  by  which  the  rooMs  avepnC 
vested  fbom  fibaO|1»ing  a  qunntity  t€  mofiture,  eq^al  to  the  tnn^Xy  to  the  vine  or  bmd  with  ««p  dorini^  Ms 

Kowth  ;  f^  though  a  dripj^nng  summer  Is  by  no  means  kindly  totheweMire  of  the  hop,  yet  tinte  theVhie 
ahfealthy^--' ' ' —  ._. -..^,-.. -._,-.- _. w.._^-_^_^.- .._  \ ^,.t^,Mi^ 

•It  <bllowf  th 

Wartlh  "and  1  „       , 

we  generally  lind  the  most  luxuriant  vine  srowing  on  deep  and  rich  land,  a«  moukis,  &c  ;  And  hi  IhMte 

ffTQ^tftdf  it  U  cq[nmon^  h^  aa{:S|  to  grow  a  IcMd  do  an  acr^,    B^t  it  is  to  be  observed,  however^th^t  the 

abundance  of  ft-uit  is  not  always  in  proportion  to  the  length  of  the  vines;  since  those  soils  which,  nrom  their 

iVftflfty,  came  a  large  growth  of  vine  are  more  frequently  attacked  by  U '      •   •— 

irtapie  wiiehttbfe  vino  is  weaker  and, less  hiJCunant;  ■.  /  .        1     ,  ^  '  /> 

I  6004.  But  t^Qiuhrtch  moul^U  f)cucraHu  produce  a  fargfr  growth  of  hojn  than  other  soifs^  there  $|one 
^^dcptlon  to  thU  rule,  where  the  gr6wth  \l  fr^uently  cii^tee^  or  twehty  huhdrcd  per  aerc.  T*lk!s  <Ai 
ffhevodka  m  theheigMx>urhood<«r  Maidstone,  in  Kcrit,  a  kindoCriaty  ground,  withianuadeastnttnid'ef 
■atoi^p.  ,  On  %hf^e  rocks  thev^M  a  lafffe  extent  of.  hop^g^en,  wbeve  the  vines  ruofipjtQ  the  tjOpfpf^fJ^e 
lotigest  poles,  and  the  increase  u  fNual  to  that  on  the  n^a»t  fertile,  soil  of  any  kind.  ' 

Gua5.  The  most  de^ahlt  \sitUatum  for  dhop  plantatfbn  i«>rouiid  sloping  gehtlvtowil<A«b^sMW«r 
(Smthdvest,.  and  jscgte«ed,>by  nwwis  of.  high  itpuwis,  ot  forait^reei^  Uon  the  .north  and  n(^h..e4«t;)  At 
Che  same  time  it  ouaht  nottoJ>eso  conflupdaatq  prevent  thatfjree  ciicuUtionof  air  which  is  indisppnuitdy 
necessary  wher^piint^  ^ow  so  clo^  I'ogether,  and  to  suc^h  )i  Height  A  firce  titcalattdn  of  iir;  ih  V  n^ 
■fOttid,  noteaiy eonduccato tise haaUh and  vigoar ef  the  plants, Jauh  also  preimtlsclw oreps fVomibaing 
bliglited,  orwhattfaehop^rmers  call  ^ewblastcd^  which,  often  happens  tvwaras  the  asidale  of «  tarte 
'"  ie.grouDd;  while  lhe4Mtsidea,  in  coMequenoeof  (he  more .f^eo  oiroulationiof  air  that  there 

,_      »tv« no ii^iftfy whatever..  :    ;     ,■   -  1  ■ t .     1    '..,.■,  ,t  .,j 

Bannister  asseru,  that  those  flclds  which  lie  within  a  few  mitesof  thesea*  or  in  tbeaei^bourhtfod 
vtf  marshy  or  Ibnny  levelit,  are  wkhsi'fkvoUffabletoihegTewth  cfhops)  as^uch  grounda  ganerslhr  laiwiiy 
.  In  a  b)aating  year ;  asid  though^  from  Abe  fiariility  of  t  be  solLi .  ttytf>  may.  perha^  tMiiog  a  plenliiiil ,  cfopitn 
those  seaaoRs.arhea  the  growth  is  general;/ such  a  situation  la  HigiMc  fora  hopcround.  In  WorcMMr- 
isMre  and  Ueratordshtte  hops  are  very  generiHCy  grown  between  the.Ba(Vs  qflrjuit  trees  ia  dug  or  plaughcd 
.avohgrda./  ■  '•   ■■.  -        -  ■'       1 ,",»,,,, ,     ,  ,.  ,.      ,,,,,,,,,      ,      , ,     .  ,,.^-., ,) 


f  the  blast,  than  iand  of  a  sh41U>w(r 


Book  VI.  I  ITUB.UOP.   >    1  .    i   ;/       i  ms 

'  ^007.  Jfi  pr^'dring  ibe  mA  pmvifl^ly  tb  ^kmini^,  oMuddMabie«ti6iiiMn  id  nmmauf, 
by  fallowing-,  or  oUterwiM*  to  de^tray  she  ^oc^«hd  to*  reduce  tb^voU  td  a»  ^^tiWHsed  a 
btate  39  possible.  The  rid^  shoulci^  also  be  made  level,  and  duog  applied  with  a  liberal 
han<!|;  The  mosi'eflbdtifal  preparation  Is  tr909hing  eithe^  by  the  pI6ugh  or  |)]pixuiimal 
labour 

600$.  The  mode  otphnting  h  generally  in  rows,  mdLing  the  hill$  six  fact  dktaat  from 
each  o^er ;  though  there  ar^  some  people  who,  from  avaricious  motives^  prefer  a  five-feet 
plAnt.  But  as  this  vegetable,  When  advanced  in  growth^  produces  a  large  redundancy  of 
bind  or  vine,  and  leaves,  it  should  $ccm  that  si^  feet  cannot  be  too  wide  a  distance  |  and 
that  those  which  are  planted  closer  will,  from  too  confined  a  situation,  be  prevented  from 
enjoying  a  fret^  circulation  of  the  air ;  from  Which  much  injury  may  proceed,  as  blasts, 
mildews,  moulds,  arid  othei*  incidents,  not  to  mention  the  df^poaition  of  tbe  vine  to  house 
or  grow  together  at  the  tops  of  the  poles,  thhereby  the  hO[^^  are  so  overshadowed  as  to  be 
debarred  the  InAuenoe  of  the  aun,  and  prevented  frolta  arriving  at  half  their  growth. 

GOOa  At  the  planters  difftr  in  the  ptnukrr  9f  hilU  U>  be  n)«de  on  the  Mime  giv^n  quantity  Af  laniA,  so  ate 
tfiey  no  leM  cnpHdoua  m  to  the  mattnor  of  iMaoiog  tbcin ;  tome  cboMing  to  wt  tbem  out  vith  Uic  mMt 


•«  tb*  Mme  labour  xnigbt  be  perforined  to  ••  nuich  advaatage  with  on*  hori^.-a  noAA,  «a4  a  boy,  Ma  will 
domoreworkiuaday  thanhalfadosenlabourenoanwithahoak  ^ 

6010.  The  ordinary  iearon  fir  ptatUingM  spring,  in  February  or  March  j  but  if  beddc.'d 
pUntfi,  or  such  as  have  been  nursed  for  one  aummer  in  a  garden,  are  used,  then  by 
planting  in  autumn  some  produce  may  be  had  in  the  succeeding  year.  Birt,  according 
to  the  author  of  The  New  Farmer  s  Calendar,  "  the  time  for  planting  !s  commonly  that  (J 
dressing  and  pruning  tbe  old  vines  when  cuttings  may  be  had,  which  is  in  March  or 
April  I  but  when  root-sets  are  used,  as  on  the  occasion  of  grubbing  up  an  old  plant*- 
ation,  October  to  the  beginnlog  of  November.  But  at  wliatcver  period  Uiey  are  plaate4> 
great  care  should  be  taken  that  the  same-sorts  be  phmted  together,  as  by  this  means  there 
iu%  advantages  derived  in  their  afler-culture.*' 

6011.  The  plants  or  cuUin^s  are  procured  from  the  old  stools,  and  each  s)iouId  have 
two' joixrts  or  eyes ;  from  the  one  which  is  placed  in  the  ground  springs  the  root ;  ind 
fh>m  the  other  the  stalk,  {Mvincially  the  bind.'  They  should  be  mide  from  the  most 
healthy  and  strong  binds,  each  being  cut  to  the  length  of  five  ot  six  inches.  Tho^e  to 
bemuned  are  planted  ia  rows  a  foot  aport^  and  six  inches  asnoder,  in«  garden  $  and  the 
Others  at  once  where  they  are  to  reniaiu.  ,' 
,    6012.   The  mode  of  fterforming  the  operation  of  planting  in  Kent  is  aa  follows :  >^^ 

6015. 
tfear  I 

byinfl__ .  „  ,    .        . 

out  a  ipit,  or  •pade'i  depth  of  earth  j  and  tbe  earth  below  being  gently  t , , ^, 

hitf  a  wmgk  of  4<n«  it.hiAd  thdreon  (  than  fW  fsrth  tbat  wa«  fonaerly  taken  o««t  ie  again  tepliM&d,  and 

Smufii  added  4«  to  iocin  a  imaU  hillocfc. ,  On  this  hiUoc)c.. flvq^  Mx,  qr  »even  «eU,  poured  ttpmthf  tngta 
khotits  of  the  old  ttoek,  are  dibbled  In.    Iric  plants  aro  blaced  in  a  circular  fbnn  towards  the  top  bf  the 
hlHoak,  add  at  the  diitanea  of  gve  or  aiv  Inthe*  f^oai  aach  other.    Thay  are  laade  to^  inoliaetiMMird*  the 

^mtre  of  the  biUoQk.  where  4)joU)^erpUnttis.4«in9)f^l^^        -      ,    \     ,        '   .   .  •  i.  . 'j 

bOll.  Another  fnoae  of  planting  u  as  follows  :->Str)ke  furrows  with  the  plough  at  equal  dif tanccs  of  eight 
feet ;  when  finished,  repeat  the  same  acrots  in  the  opposite  direction,  which  will  cSride  thit  inece  inttt. 
.•ight-fiMi  aqiiaiea  The  hUia  are  to  be  made  Fhei e  th«  Aiteows  «rosi»  each  other,  and  the  borsa-hoe  auiy 
be  admitted  between  the  rows  both  ways^  Aoqordiag  lo  the  SufllblK  husbandry,  the  plantations  are  fonaajL 
^to  beds  sixteeo  feet  widc^  by  digging  tcfncbca  about  thi»e  Ibet  wide,  and  two  or  three.fetrt  deep «  thie 
earth  tbat  ooniet  out  being  spread  upon  the  beds,  and  the  whole  dug  and  leveUcd.  Upon  wis  they,  i^ 
March,  fona  the  holet  six  feet  asunder  every  way,  twelve  inches  diameter,  aod  a  ipit  deep,  by  which'thiiee 
rows  are  fonaed  oa  each  bed.  Into  each  nolo  they  nut  about  half  a  peck  of  very  rotten  dung,  ok  rtoh 
roropost,  and  scatter  earth  upon  Us  and  la  each  fcbey  plant  a  «et»  drawhig  aaztb  eaoij^h  to  it  afterwards  to 
Zona  aoBiathing  of  a  hillock. 

6015.  An  interval  cntp  fs  generellv  taken  in  the  first  summer  of  a  hop  plantatiott: 
Ttieana  are  very  generally  grown ;  and  Bannister  Is  of  opinion  that  two  rows  of  beona 

may  be  planted  in  each  interval  without  any  damage  to  the  hops,  wlietbcr  bedded  seleor 
cuttings,  tn  the  latter  case,  this  method  may  be  pursued  hi  the  second  yfear,  ftt  the  end 
of  which  the  vine  from  the  cuttings  will  not  be  in  a  mone  forward  atate  than  that  fi^oRi 
the  bedded  sets  in  the  first  autumn  after  planting,  Others,  however,  th|nk  (hat  neithiit- 
.be»os»  cabbogest  nor  any  other  plants,  except  omons,  should  be  put  in^  ,    . 

6016.  The  ttfter^-cttlture  of  the  hop,  besides  the  usual  processes  of  hoeing,  weeding, 
stirring,  and  manuring,  includes  earwiiig-up,  staking,  and  winter  di-essfng. 


son.  Hoeing  m  hop  plantations  nwy  always  be  perfbnned  by  a  horse  ivpleaient >  and  at»in  tue  fsr  tbli 
MHpese  inthehepcDuntic*,  ahd  of  which  tbe  expandiag  horschoe  iflg.  336.>i»an  InqvovenieRt,  is  knewti 
yy  tbe  tMine  of  hoa-nklget  When  tbe  hop^stoeto  are  fonaed  fas  ttie  aaglee  of  squares,  the  intervala  iMiy 
be  boed  both  lengthwise  and  across,  and  thus  nothing  is  left  to  be  periterocd  by  manual  labour  bat. pttUiB% 
oat  any  weads  Which  nay  rise  fa  the  hills. 

Wia  Stimng,  in  the  hop  district^  is  obieiy  perfbraied  in  winter  with  atfaiee-pfeonged  folic  (prorinoiaUy 
•pod) :  but  It  night  be  emiaUy  well  effected  then  or  at  ray  seasoa  of  the  year  with  tbe  eananflB  pkaig*, 
•ad  the  expanding  bone^hoe  set  with  coulter*  or  prongs.  With  the  latter  hnplelnenttfae  anl  nagfat  be 
tttned  toaay  dadrabis  depth,  attber  in  auxnaer  «r  winter:  and,  wVUi  the  pkiugfa,  thaaoEUce.oouldbe 
changed  at  dIacTctioo.    Once  going  and  returning  would  cflfbct  this,  either  by  the  paring  or  clearing  «mS  ; 
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that  U.  forming  dther  s  ridgtet,  or  gutter  between  the  rows,  both  lengthwise  and  acrSn.  Twice  or  thrice 
going  in  the  same  direction  would  also  succeed,  and  would  be  the  nrererable  mode  of  covering  in  manure. 

60ia  In  the  application  of  manure,  various  modes  are  adO|ited.  Some  always  use  well  rotted  stable 
dung  ;  others,  composts  of  earth  and  dunK ;  and  a  few,  littery  dung.  In  laying  it  on,  many  |irefer  the 
autumn  to  the  spring,  and  heap  it  on  the  hills  without  putting  any  between  the  rowsL  Others  put  it  all 
between  the  rows,  alleging  that  laying  it  on  the  hills  encourages  insects,  exposes  the  dung  to  evaporation 
and  loss,  and  sometimes,  when  mixed  with  earth,  hinders  the  plants  firom  coming  up.  A  great  deal  will  be 
ftNinii  in  favour  of,  and  against  each  of  these  modes,  in  the  numerous  works  on  the  culture  of  the  hop,  which 
have  been  written  during  the  last  three  centuries ;  but  it  must  be  obvious  to  any  person  generally  conversant 
with  vegetable  culture,  that  well  rotted  stable  dung  must  be  the  boat  kind  for  use ;  and  early  m  H>ri<>g  the 
best  season  for  laying  it  on  ;  that  little  benefit  can  be  derived  by  the  roots  when  it  is  laid  on  the  hiils,  and, 
consequently,  that  it  ought  to  be  turned  into  the  soil  between  the  rows  by  the  plough.  Fifty  cart-loads  of 
dung  and  earth,  or  thirty  of  dung,  once  in  three  years,  is  reckoned  a  good  dresKing ;  but  some  give  ten  or 
twelve  loads  every  year.  Too  much  dung  renders  the  hops  what  is  called  mouldy,  and  too  little  causes 
the  crop  to  be  poor  and  more  liable  to  be  eaten  by  insects. 

602U.  Eartkii^-up  commences  the  first  May  after  planting,  whether  that  operation  be  performed  in  spring 
or  autumn.  By  the  end  of  the  spring  season,  the  young  shoots  have  made  some  progress,  and  the  earth 
is  then  drawn  up  to  their  roots  flrom  the  surrounding  Intervals,  in  order  to  strengthen  them.  The  next 
earthtng.up  is  in  autumn,  when  the  hills  are  by  som«>  covered  with  compost  or  manure ;  but  by  such  as 
prefer  ploughing  in  the  manure  between  the  rows,  this  curthing-up  is  not  given.  Some  give  an  earthing, 
upi/f  this  kmd  in  spring,  and  generally  in  February,  chieriy  to  retard  the  plants,  as  that  is  found  to  render 
them  less  liable  to  disease,  and  the  atUcksof  insects ;  for  the  shoots  not  bcgimiing  to  grow  till  the  weather 
is  warm,  they  then  shoot  more  rapidly.  In  April  and  May,  their  progress  is  slow ;  but  in  June  and  July, 
when  the  nights  are  warm,  they  will  grow  nearly  an  inch  in  the  nour.  The  only  essential  earthings 
up,  however,  are  those  given  the  first  year  in  May,  and  those  given  annually  after  the  operation  of 
dressing,  whether  in  autumn  or  spring,  which  indeed  may  be  called  replacings  of  earth,  rather  than 
earthingK-up. 

60-21.  In  dressing  the  hop  plants,  the  operations  of  the  first  year  are  confined  to  twisting  and  removing 
the  haulm,  to  which  some  add  cuping  or  earthing.up  in  autumn. 


effa.  The  operation  qf  ttvUHng  is  oantlned  to  iiach  plant*  u 
have  been  pUnied  in  qnring,  and  are  not  expected  to  produoo 
«n<r  crop  that  womm.  It  b  pcrfbrmcd  In  the  end  of  June  or  in 
Tuly,  — ^ •-*   ' •-'--•- ■—  • L.._.w  _ 


July,  and  ooml«t£  in  twisting  Uie  young  Tines  into  a  bumh  or 
knot ;  io  tliat,  by  thui  di>courAffIng  their  erowth,  tlic  roots  are 
enabled  to  ^l^e4a  out  more  vinwouAly ,  and  to  acquix«  strength 
previously  to  the  approach  of  the  h  inter  season. 

60^.  ttcmavtHM  he  huutm  taJies  place  soon  after  Mtduwlmtu, 
and  oonsists  »imply  in  cuttina  it  ov.  r  with  a  sicliie,  and  rarry- 
inft  it  ufT  the  field  for  Utter  or  bumins.  /Ifter  thl«  operation, 
some  add  cupinK«  or  covering  the  liillwith  a  compost ;  but  this 
does  not  appear  necetsarr,  nnd  is  in  many  case*  left  undone. 

aOUi.  Tyu  ,flnl  Ji*or't  Umnitft  of  hops  expected  to  produce 
I,  such  as  those  planted  flpora  bedded  seta  in  the  preceding 


ra'ly  commenced  on  the  return  of  good  weather,  in  March, 
when  the  hills  are  spread  oul,In  oricrtogivc  opportanity  to 
nrune  onn  dme  the  stocks.  The  oarth  beinn  then  c  eoivd  aw^ 
from  the  prindiMi  roots  by  an  iron  imctrument  called  a  picker, 
the  remains  of  tiie  (brroer  year's  vines  ae  cut  ott;  together  with 
the  shoou  wlikfa  were  not  allowed  to  attach  themMlTes  to  the 
pole*  in  the  fbrmer  season,  and  also  any  young  euckcrs  that 
mav  h«ve  sprung  up  about  the  edtoes  of  the  hilia ;  so  Uiat 
no  hing  is  allowed  io  remain  that  !■  likely  to  it\Juiv  the  prin- 
cipal roott,  or  impede  their  shooting  out  »trang  vgorous  vines 
at  the  profKr  leoMn.  After  the  roots  tiave  l*een  pro]>eTty  c' 


and  pruned,  the  hllb  are  agidn  fiinned,  with  an  addition,  if 
not  cvijy  year,  at  leaa  every  second  or  third  year,  of  a  praver 
quantity  of  compost  manure,  th  u  had  been  preriously  uda  ia 
small  heaps  on  the  hou-gTOund  in  the  courw  of  the  winter, 
or  in  the  early  part  cf  sprlnu.  At  thL*  season  such  seu  arc 
procured  as  may  be  wanted  for  the  nurniciy,  or  for  new  plant- 

ef  what  is  pro  mcially  called  lacking.    This'  operatioo  b  gene- 
602<l  The  yrarly  operation  qf  stacking  or  setting  the  poles  commences  towards  the  end  of  April,  or  at 

whatever  period,  earlier  or  later,  the  shoots  may  have  risen  two  or  three  inches. 

poled  Tine  reclining  its  head  agalnat  the  «^Tet  baiit  of  th* 
maple,  while  others  held  theirs  aloof,  fhim  rhlllv  smooth- 
bafttdp  ■         —•    '■     -"      ••  *    ' 


autumn,  consists  in  supplying  three  or  four  half  i>oles,  that  b, 
poles  of  four  or  6ve  f<«t  in  lenKtu  to  each  hill,  and  on  reroorinff 
the  haulm  in  autumn,  as  in  the  other  case. 

60X5.  The  ytaiitf  </rMMW  qfctlaUulud  hop  platUetioHi 
it  what  b  pro  mcially  called  lacking.    This  operatioo  i 


Mt,  ^i]v>n<i 


i>r  »|'ti.nr,  I  rim  ■-uti-H.'T^  r,t  t^n'inT  It'i:  i  IiIk;<1, 
Ibn^  ^^  mrv  vtt  two^  but  niun  tivjuiFntlj  thrtes,  m  ■  ]i  ll ; 
Vhi  iM  Kt  p^usdi  AS  toi  ioave  an  apenlrrg  tswaidi  th^  »tnii|id  !■» 
MjnJl:  the  cuntsaaih^.  Tm  lannoiT  at Hilnf.  cltaini  I*  tji  mfLiift^ 
tfi«p  holB  oiT  opemlrip  m  ihe  ifumnil  vlth  an  tnii  ere-,  IaU» 
Ibitv  liQln  Uw  fvxit'^iTidii  im  puti  whi^ii  (h#  mrLh  km  nmvnvtA  mi 
hATd  'ImnI'1  HM'm,  Ibai  lljcf  vsry  veldoiFi  atii.'r  froin  tlii'  |.ic^MiiTn 
In  which  th«  w9fK  plwvo^  ei^^t  «n  (h<  haIiH)  af  ftfrj  ^  loUtnT. 
KsJ^  df  wlnA.  i^ti^  L:>n  li  tin^i^ufv  Iti  ul^ifiK  th«  Vm'i 
And  BH  |iM«  jBdj(iin-flt  arqi)  ff»5^iivn»r  in  thHcmLtntl^  v  I- 
dtUtlK  t?  Ik  Uh  prof «r  hi  l^'l*     ^'^'hm  lo^  lon^  folt^n  an' »  i  > 

■  lisp-pimnd,  wIlUV  ttw  >tK:hl  »Ttt  too  old  ur  IiK*  tnbti'.,  I 
JpKSCJlf  cEfldUhlrd^  hiLl  thrctXFp  ^Jwatj  lUTiH  aii  1U1]fnKluCtiircl 

ai^Ui  [  Kt  Tbnf«  n.4b.'lT  I  he  tEJfi,  ^  raltwr  iiH  th*ji  rtnsUtu  Lha 
|ivk)*,  ^hirii  dnitPtiult  cm  Ihf  ttnxi^Ji  al  iLtc  xn'rii*  una  Gf* 
iptMif  of  the  soLl,  Ihtf  LiKnral    IrtiinnLfe^  cm  wlildi  ilu  iMp* 

gnifW  T\<^^  IrtfClll  Iq  ihi^  iiul  ^  Qt  TTMlke  '^ny  l<ti^ftr^. 

Rbwi^r  4(f  fmJtw  tmi*»B$  fww JMf  ftick  ^t-  Tln^«v  pnliin  vit  the 
jgr^y^tni  <i,[|(r*  Snce,  otMcrvIng  to  plarr  Ih?  s^ouicst  gpule  E^  tl4 
Hnir  htrni  »ti«ci  of  thv  htU;  i>i/iiQ4'h  It  Li  F1  a  ui If  n]iirD4tfi  ^"t^c^ 
flr«  tu«vi  fiibT  T^il  ^  uod  .n  4^^^  l^i^  f^^t:  or  tl^t  rn  «1i|IL. 
In  l^ltBir  (^  t''J«  Ht^rt  m«lH> 


r  m«lH>  ii  Ik  uipt«d,  ^hut,  witoirv  ilu-  Lantl  'I'lm^i'  an-,  I 
H  Tectundjim^  ^  t  int-.  It  ^t  i^udioit  Io  ibI  Whil^  Bi\ii 
«vr  4(1(11  Io  tht  iliiiur]  I  TKj  of  ^htr  jhoDtJ^  iM:ii .  >V< 


flr«  tu  «vi  fiibT  i<iA  i 

1  prudfttL-w  a  a»m 
«.  itMiq  Mf  uf  jtoFtt^  SncwraUki  Io  Elut  liiiur]  irKj 
Vuif  If  afr*v  &ifitii]4 1 lid  III  the  air  Im  a  itiani-f  nf  vatii  fmi 
fBirtWK*  lo  llw  ^►t'.-brirts  uf  a  (.-niiP  urtii!|i»  A--  i^  ip^iftaHj 
bn4gtinrt<  \vii-\  LhlA  H  a  dw:  rLhr  wl<kA,  |t  L*  Niliv^vf * rjRmst  be 
eoDlrnvwTtrd},  th'  ln«-im)t>^-Hne  qf  ihe  hiUs  wllhsi  aflfliilffiaiil 
Btimt)^  of  |)v»lea  L'Aiii^i'L  f4  I  ^[^111:  i4  <  nfisi  t  Oil  ^iTJue  Id  Um 

AitncvRi^jwtti  of  cltiF  hap«(  a;)4  LEmiiJ  bvWiiidlFyaEkinvNnfa^i.      j^di    __^ 

Ifaal  Lbr  4]iiAi»Jt,T  i<  *w>t  fm  The  lam'-  [ctiBi  nUm^vr  >rf' EUis      vridniEjj  ^le  biiip^ipEt  ^ «« th 
-vtll  bt  nkdr^-dOttikldrraLiI^  whn^-lhr^ip(rf»4iaTiti  are  bRnh  than  CUGf.  dfh^irt  li/fM  pi4ri  n 

HrhrTcthe  hJll»^OT?  iTTiwdfril  vllh  a  l-iiw  r  number  F  wtiakhir  we      BlhKT  lup^iort ;    l«ii  thr  t*' 
aauMlarr  uw  ml"  hicf  li  elt  fai  arinrtc  i»ha  tt»  itaHf^^itl  l^t, ^r      '         ^  — 


a  poles.     Tlib  b  probably  more  fancU'ul  than  coireet, 

»e  find  the  hop  twining  wtth  cqu-'  ' ' -■   *- 

smooth-barked  ash  and  the  rougfa-bJrln 

with  reqiect  to  chilly  smoo.h  poles,  the  hop  b  known  to  twine 
wtth  as  much  vigour  round  iron  or  cofipo'  wire  as  round  any 
wood  whalcrer.    (Ga/t/.if^g.  vol.  vii.) 

6030.  /n  n^fdto  theshe  ofihe  molt,  hops,  Ukewise,  it  b  w«n 
known,  hare  their  insUnc-ive  clraicc  or  approbation,  with 
TT'TinTt  r-   "*"""  •'-'-^■n  -  r.f  ■^.■ir    niif.nrf  t    ^^^^T.^■|  c.  wtlti 


U>chril»  U'lnrrinK  to  ihc  ntt:  iJ  a  «  ulkini;. m  ci*  B|    ht  N-ji  i    cthI 
Lil«  L«n^b  IJKttit  lirircn  In  ltt*!h^'ti  f  4fl,  qr  vv*''*^        I  NriT«nE 

^T^AiTuli  1 1  ^iPirc  dtlltfT^f  tiffifli  In  Lif  jwjr.  I  r»  t J:i#  T  icb  g^rnn^nAi, 
ttt  thf  IWfifltLKiiirl mxl  O*  M-^HiMf)n^r  tin-  poll  •  ^st  gUfma  iuifm 
AUE^il,  In  EPHfiaJ,  fiani  fLfur.i>m  \a  iLitnrti  f.'^t  Hfaimr  ilw  bll'** 
wnti  FbST<  £rom  v^h1e«Ti  iiidit.n  lu  11^  o  f.  ft  |i»tm.^  U^  Mtil!kaL 
Dut,  rrn  wi'ii^  E ^niti^ jKi^ln  u^  nnr  ic^it  tn  tiar  V*srr  fh^  nai 
(o  E^r|*T  fnt  liipjft.  uWm-^  a  *4lri*1t<  i7f  grKi^  h  mKrTitiJeBt  ( 
a*  itir  |in,i'1^4 1»»  iJ^TnySTiif  St  flur  root.' ,  fTD -ii  *hnrl«r,  antl^tti  m- 
[  liar*!*  {^  <!  rnr  &,  |^t  du  ibl  lort  Fnr  moviim  vtitMj  cm  ticia  J jjnd. 
an-.  Id  thii  tas«,  vjletK  apil  tmmbnrn-d  m  Uv  pndnrtlfw 
"  yknimar  ]  unililrTitmwth. 
m  |va»  ttrrc  AHimlpmn  tit  intric  i*«i  pi  fJTr  undsf  en 
MeA  On*  It  t^wct  thMU  from  the  wurm  ;  while  Krtnv  irtm  tn 
Elf  ft(iU]ian  thai  iher^  [»  a  i*amtih  l±t  i^r  luf  1^,  wh^Ei  L  if ^-rpi' 
«b>«  tCF  ih«  }fxinii  •t  )nEiv  I  aAi^  MlthDHRh  Jn  Iwu  nr  ti^t^t  J  "•■•Si  tbe 
hark  dmpi  cdl^  iJD*  FUlTaco  nf  tb«  wo^l  lia^i,  h-  thai  time,  ac- 
ijulnd  a  dKpne  pf  Hflncia.  %'Ki'l4i]'icr  a  h4id 
^~'~  ■"  "lumi'Tidlj  B 


b  uumi'THll J  so  the  h^  at  not^  iti  fit  l  1  h^i  |i«Af *  wmild 

_.n_  I      ;iprt J  ««  |l«ittioHti|(  i^uiit  ilirCiJ. 

' '        ^  r   utntilitf  fmintttl  i  n   Ai»i^^  v  tltnnt 

|>c4rT  pole  ct^hirb  soinctliJng  ed 

-  — - — r  .^— ,^^  ^ ^_ .^  43 1 naEnEnl  b;  t^ iTig  loMJtvr  thn* 

ftwh  iw  Tsluiiilanrj  nf  lIh  ^i™:^  tr^  whiei  t|iw  hu|if  an  pt*       p^o  nf  fqui'  [maib,  E*u  or  Uiu*  fret  l«mi  ibeir  t<Jtu  i  and 
^tp»L  Tri>rvi  afT-tTtwt  m  ihcif  1;.|^_T"^  ^1r^  '^  ^jrnwrh.    Thr  thifif      Htlknic  thwn  u);  ht  Utie  ftmn  "f  wMh  I-  "'♦lli'd  "  trliBjsJet  m  tiw 


an  *n  ptMkig  a  l^i^'xntvriil  h,  tLr>tj  U»  ]11i:b  tfaehadf  Lo  j  pi^iwr 
dm^lh,  a' (nit  tWfntv  In^brt;  next,  Eo -ct  di  itu  tt\t  gne^Uh 
j<>fji«  ^vrtliin  Af  t'FniiHhr  »r  rtut  bedn^  «  rIF  kh^T^Miwil  It  irn 


4nc  «  rir  khnTV«neil  It  Wm^j 
r^'in^':  IhP  lumHiTihHh  fviiia 
HI  mitw  ardi  ^i^cnn  ih(  li  EUj, 


dm^lh,  a' (nit  f^mtt 
jiifjie  t'urtldfi  Af  «'  n: 
A«  itttJf  firiFjJj  Ai  ihe  tkiitum  1:  linrdjjti 

mi?  aanil  in  Hacb  a  'JiiPlkpn  itf  In  Inai  (k.lw«i.;.  .,1^ ^  +,iu 

Io  pnrwtnEf  A]  mucb  ia  |Jii*>^ibk',  ibr  tHfutUif  of  ihr  ^Ine ;  and 
la-ll? ,  to  •■nyM[  ihr  "  ai-iS:!  elrt»*  1j>  th*  tpJ*  wirli  thu  IfiwtK  fat 
■want  r>f  h-g^ni  tv  thrnf  pa7l.;mlari  In  Uw  lalMurvr,  a  riMMtrt^'Q 
bibt  uf  M  LihI  hEI]  lBK»«n  ifciv  piHb,  to  BA  iHi!  chiH  Id  m'li^idqn  a 
di'tJib'G  kt|i«iiif T  hut  Uw  hajidrd  <<  Lrijurln^  iht  f utui^  «*  up  h* 
leanntf  SMM'drr  i>r?  miie,  *hkh,  C^jm  li^gfi^it  JuMinanitv^wUl 
lMTOiti»tfr|t  wd  tLi||«th*r,  D^.  »  U  la  ttTmnl f  Tlw^fcl  ai  ibe  ra- 


mi^-    fTitt  r 


ttvpr^Jif  ppf*ii,  ii  is 

Igth  iML  b■^rk ,  Id  4nA 

int.     All  vi^ierle'  liRl  eru^r^ie 

biifV  F*  MciLllajly  Min  find 

^  ha4  fiwtjUfiitlr  eftw/rvBlf  when  i|vi> 


fM-  'HMiIJng  liml^ir  m>  whn i 't  arriatc*.     Th*  mp  rf  th*  pole  tm 
be  ih^rptnvdi  l)^i-iFiIru|*pfcU  In  Iw-v^^cni  tli?  Twmi*  cr  h^rm  of 


tltvi  •t(K  BiAkani,  u(    act   iip   tii    fucvj    aitiiiviuuaB   iiuiuaUiatelV 

before  they  are  used.  In  mrinting  poles  that  hare  btcn  UMd, 
the  nart  which  stood  in  the  grmrtd  the  preceding  raar  is,  if 
mucn  tainted,  s'ruck  off*,  and  a  fresh  point  given  to  the  soond 
part :  but,  if  the  bottom  part  remains  firm.  It  b  sharpened 
again  for  another  season. 

eON.  iTirM  qfarperor  inm  have  been  tiled  a*  mbatltates  for 
wooden  polet  fan  the  north  of  France ;  bat,  baring  seen  a  plan- 


4«Cti«Dl(4  Ui*l  Uhv  Iwrtfc  «ppMn  to  pr.  I 
w^i<Ji  im  rnmm  tmiunh  qpiil'  ^lishn^ 
^irtli^litT^4i   tfN"  tfv!p\fy  wlicMr  bAfV   r*  MClLlHajly 


tatlon  trealedinthiewav,  we  donot  think  Itanyh..       

The  wires  are  stretched  horizontally  hi  the  direction  of  the  row 
of  planu,  the  first  wire  five  feet  fimn  the  ground,  the  second 
one  fool  above  that,  and  so  on,  say  to  the  height  olT  fifteen  fer-t. 
The  plants  are  led  to  the  lowcat  wire  by  short  slicks,  and  left  to 
twine  up  or  along  the  othera  at  pleasure. 


Book  VI.  THE  HOP.  927 


GOSi.  T^ing  ike  shoots  or  wines  to  tkepoUs  U  the  lut  opention  in  the  after  or  lummer  culture  of  the 
hopi  ThU  require*  the  labour  of  a  number  of  pcnonc,  generally  women,  who  tie  them  in  Mreral  diflferent 
places  with  Withered  rushes,  but  to  looceiy  as  not  to  prevent  the  Tines  from  advancing  in  their  progress 
towards  the  tops  of  the  uoles.  When  the  vines  have  got  out  of  reach  tmax  the  ground,  proper  persons 
go  round,  with  standing  ladders,  and  tie  all  such  as  appear  inclined  to  stray. 

6036.  Tkt  atamm  /br  Ma  opemtiom  ruirn  from  the  middle  of  brinK  the  kmR-winnd  Hy.  In  torh  •  MnoB  it  woald  be  veil 
May  to  the  end  of  Jane,  and  one  Imporuint  put  of  ih«  oprr.  «otth  while  to  tradcate  all  the  vine  which  tir>t  apiMairs,  and 
atlon  constou  In  leloctlnK  the  thoott.  The  forwardestt  Tine  truai  to  a  later  ■hoot,  lo  as  to  protract  the  tyirff  till  the  last  week 
•hould  alway*  be  eziirua  od,  aa  it  i>  well  known  that  the  In  May.  This  hint  «aa  taken  from  the  oUonr  .tioiu  ir.adi-  In 
btmoehci  sriUnff  from  thew  early  khoo;*  will  produce  little,  if  nirh  blartinc  ye^n  on  the  poor  and  thm  lands  wheta  tht  vine 
any.firoit.  The  ■  cond  shoots,  wherr  the  hilU  we  not  overloodcd  is  natura  ly  backward,  -<nd  ■rldom  becomes  fit  Air  the  'yers  till 
with  pl«nt>,  and  where  the  ground  is  not  of  a  nature  to  tend  towards  the  latter  eml  of  May,  when  th^t  on  the  ifarward  ground 
Ibrth  a  very  luxuriant  vine,  tuay  with  safety  tte  tied  up :  but  will  havt-  adranccd  noar^  to  the  tops  of  the  pole*,  and  lo  an  in. 
wh  re  the  land  is  apt  to  push  forwa  d  a  icrvat  redundancy  of  attentive  observer  seems  to  promiae  fai  for  a  crop;  whereas,  to 
■hoors,  where  the  vine  i«  aiwa>s  strong  and  vl::orcHis,and  where  thoM  who  have  been  ronversant  in  th  se  matters,  the  lo-soTthe 
the  fidlurv  in  the  crop  chiefly  arises  from  ihi,  cause,  thoicnot«t      crop,  tho  ^h  the  vine  at  that  time  be  green  arid  flourishing, 

idcnce  is  necc«ary,  at  the  >ea«nii  for  tvinR.  to  make  choice       may  be  e^iaily  Ibreieeii ;  whiUt  on  the  poorer  aoiU  ihriv  is  leene- 

*  proper  vine ;  espedaily  in  yaan  whicn  ma)  be  uippos  d  to       rally  a  saving  crop  even  in  ytmn  whrn  the  blast  is  roost  prrva- 
oe  a-t'nd  d  with  a  btist:  indt  aa  thos-  whertrin  an  easterly       lent.    Theac  oonside  atiom  have  suggeMed  the  protractinf    ' 
wind  hai  pfvvailKi  ihnnghout  the  month  uf  March,  whence      the  growth  of  the  vine  ta  the  manner  above  mentioned,     " 
tftdrlyr "      "'    •- " "  "^ ' " -" ' 


ling  o 
whirl 


6036     Taking  the  crop  is  a  most  important  operation  in  the  hop  economy 


6097.  Hops  are  known  to  be  ready  for  pulling  when  they  acquire  a  strong  scent,  and  the  seeds  become 
Arm  and  or  a  brown  colour,  which,  in  ordinary  seasons,  happens  in  the  flr»t  or  second  week  of  September. 
When  the  pulling  season  arrives,  the  utmost  assiduity  is  requisite  on  the  part  of  the  planter,  in  order  that 
the  different  operations  may  be  carried  on  with  regularity  and  despatch  ;  as  the  least  neglct't,  in  any  de- 
partment of  the  bu«ineM,  proves  in  a  Kreat  de^cree  ruinous  to  the  most  abundant  crop,  especially  in  pre. 
carioiu  seasons.  Gales  of  wind  at  that  season,  bv  breaking  the  lateral  branches,  and  bruising  the  hops, 
prove  nearly  as  injuriotu  as  a  long  continuance  of  rainy  weather,  which  never  fails  to  spoil  the  colour  of 
the  crop,  and  thereliy  render  it  less  saleable. 

n03A.  At  a  frtmar^hmjiir  puMnr  Uu  hopa,  frames  of  wood.  In  tte  unrappUed  with  hoM ;  and  if  it  Is  Ibund  that  the  hops  ri«c 
number  proportion-  d  to  the  sixe  of  the  ground,  and  the  uirken  bster  than  ooald  have  neen  exp«ct<d,  and  thai  iI>ctp  are  more 
to  be  employed,  are  placed  in  th  it  part  of  the  field  which,  by  nthered  in  a  day  than  C4n  be  convcnimtiv  dried  ofl,  <«>me  of 
luvinK  |>e  n  most  eapo«ed  to  the  inlliience  of  the  »un,  is  ioonest  the  wm^t  pickers  m  ly  be  discharged  ;  it  beine  V'  rr  preiiMtidal 
ready.  The«e  frames,  which  .are  called  Wnf  or  cribt,  are  v.  ry  fbr  the  grwen  hop*  to  continue  long  tn  the  sacks  l«4brr  they  are 
simple  in  the  construction,  being  only  four  p'rees  of  boards  put  on  ute  o's*,  as  they  will  in  a  few  hours  begin  to  heat,  and 
nai  ed  to  four  posts,  or  Icgi,  and,  when  (Inished,  are  about  acquire  an  unsighlv  colour,  which  will  not  b^-  lak<^  oATIn  the 
seven  or  eight  fiset  long,  thre^  feet  hroad,  an.1  abo  it  the  same  dr<ring,  evpeci-ilTy  if  the  season  be  very  mois* ;  thou|rit.  in  a  wet 
height.  A  man  always  atl»tidi  the  picker«,  who«e  buslne«  i  is  ^ -f^r-'ur. 'f  '-  r,..  fi-L  mitt  — nT^^Tr-^^  ihc  kilns  nom  being 
to  cut  over  the  vines  n-ar  the  ground,  and  to  lay  the  pole«  on  ters  enough  to  supply 

the  frames  to  be  picked.    Coinmon'y  two,  but  s'idom  more  ...,1,1.'.  use  In  a  wet  cold  tume 

than  three,  poles  are  laid  on  at  a  time-  Six,  isoren,  or  eight  iSr  l<ii]i«  rr.ginTf  I'l  iic  4  >  l^im  '•1  i'<  'ille  longer  on  the  kiln. 
Dickers,  women,  girls,  and  l>oys.  are  emp'oyed  at  the  same  in  mtW  iti*!  lI-ih?  iu|i«i-sliUTidani  <:■•  .-^-ii-t  may  hedr  cd  up.  it 
frame,  three  or  lour  being  ranged  on  each  dde.  These,  with  u  thwr>  Hjit  <-E|iHlii>iit  In  tlii»  ca  r  4  •\  each  m<  aauring  brdi* 
the  man  who  sorts  the  poles,  are  called  a  set.  The  hops,  after  r  idcj  kaii  .1  ■  nuniliT  of  K^Tm  i»*^\' » ^  "r  pokes.  Thk  number 
being  carefully  separated  from  the  leave*  and  branch  -s,  or  1/  ■  u^rli  In  a  pf<kf  ought  w^rvr  in  riL^d  el  ven  ;  bat  when 
stalks,  are  droppen  by  the  pickers  Into  a  larg«  cloth,  hung  all  itw  t^fn  arc  ftrij^  nr  likBlr  lomoilube  li^cChcr  some  time  before 
ruund  withlnHlde  the  frame  on  ttnicr-liook^  When  the  cloth  ilvrj  tp\  tm  1]^  k^tn,  ilie'tirLt^  wey  !■  t^  put  only  eight  boshrh 
is  ftii,  the  hops  ae  emtiUed  into  a  large  sack,  which  is  carried       in  ■  ma^i,  poilrri,  nr  itatu 

home,  and  the  hops  laid  on  a  kiln  to  be  dri -d.     This  is  always  f/Hti-  r*'miU^tm;i<^i*\t    .    .  hop-plcken,  when  the 

done  as  soon  as  powlbl*   fter  they  are  picked,  as  they  an*  apt  to      rr«p  ■■  hilcreU  f  ■<  tiund  ■,•■■  me  ght  to  ten  bu'^hcla 

sustain  considerable  damae,  iMth  In  colour  and  flavour.  If      ra  h  In  ihc  ilaj,  whl.  I  weigh  about  on*  hun- 

allowed  to  rem  lin  long  in  sacks  in  the  green  aiate  In  which  ihe^       A>ni  vt-inTu ;  nnd  ihat  •.■.  let  ihf  pirklne  of  bop- 

ai«  pulled.     In  very  warm  weith'T,  and  when  they  are  pulird      Kr-iU"-!'  ''t  %im  lawlu-l  s   extremely   variable^ 

f  or  tcarv't;  if  M  greatcai  pirt  of  the 

hn]i4  I  ijiElii^Eed  in  Enit  r  >y  i-eople  who  make  a 


In  a  motet  s'ale,  th«y  wi  1  often  heat  in  five  or  Ux  hoars  :  for 
thia  reason  the  kitna  are  kept  constantly  at  work,  both  night 
and  dav,  from  the  cemmenocment  to  the  conchiaioo  of  the 
hoM^c^lng  tmnan.     _  .  . 


liop.«ickbtg  srteon.  profit «  of  coiitmM  anxiu.uij   t[ui':t  ljk-  remote  port  of  Wales 

6nS9.  TtoM<<M«««0lcJ«af  N«M6n>qf*0nd«lBaroaet«rofpr«>      kir  that  purpoee. 
dence,  in  the  picking  season,  tluu  the  omu  or  kdna  may  never 

604 1.  The  ofteration  »f  drying  hops  is  not  materially  different  from  that  of  drying  malt ; 
and  the  kilns,  or  oasts,  are  of  the  same  construction. 

6042.  T%e  hops  are  spread  on  a  kair-clotk^  and  ft-om  eight  to  ten,  sometimes  twelve,  inches  deep,  accord, 
ing  to  the  dryness  or  wetness  of  the  season  and  the  ripeness  of  the  hops.  A  thorough  knowledge  of  the 
best  method  of  drving  hops  can  only  be  arouired  by  long  practice.  The  general  rules  are,  to  begin  with  a 
slow  (Ire,  and  to  increase  it  gradually,  till,  by  the  heat  on  the  kiln,  and  the  warmth  of  the  nops,  it  is 
known  to  have  arrived  at  a  proper  height  An  even  steady  Are  is  then  continued  for  eight  or  ten  hours, 
according  to  the  state  or  circumstances  of  the  hops,  by  which  time  the  ends  of  the  hop-stalks  become  quite 
shriveMed  and  dry.  which  is  the  chief  sign  by  which  to  asctfrtain  that  the  hops  are  properly  and  sufficiently 
dried.  They  are  then  taken  off  the  kiln,  and  laid  in  a  large  room  or  loft  till  they  become  quite  cool  Hiey 
are  now  in  condition  to  be  put  into  bags,  which  is  the  last  operation  the  planter  has  to  perform  previously 
lo  sending  his  crop  to  market 

60i-l  IVken  hops  are  dried  on  a  eockte-oastf  sea.4wal  is  the  usual  Aiel,  and  a  chaldron  is  generally 
esteemed  the  proper  allowance  to  a  load  of  hops.  On  the  hair  kilns,  charcoal  is  commonly  used  fbr  this 
purpose.  Fifty  sacks  of  charcoal  are  termed  a  load,  which  usually  sells  for  about  flity  shillings.  The 
price  for  burning  is  three  shillings  per  load,  or  twelve  shillings  for  each  cord  of  wood.  The  proceM  of 
drying  having  been  completed,  the  hops  are  to  be  taken  ofl*  the  kiln,  and  shovelled  into  an  adjoining 
chamber  called  the  stowage-room ;  and  in  this  place  they  are  continuallv  to  be  laid  as  they  are  taken  off 
the  kiln,  till  it  may  tie  thought  convenient  to  put  them  into  bags,  which  is  rarely  done  till  they  have  Iain 
some  time  in  the  heap ;  fbr  the  hops,  when  lir»t  taken  off*  the  kiln,  being  verv  drv,  would  (if  put  into  the 
bags  at  that  time)  break  to  pieces,  and  not  draw  so  good  a  sample  as  when  they  nave  lain  some  time  In 
the  heap ;  whereby  they  acquire  a  considerable  portion  of  toughness,  and  an  Increase  of  weight 

6044.    The  bagging  of  hops  is  thus  performed  :  — 

G0i5.  In  the  floor  qf  the  room,  where  the  hops  are  laid  to  eool^  there  is  a  round  hole  or  trap,  equal  In 
•lie  to  the  mouth  of  a  hop  bag.  After  tying  a  handfkil  of  hops  in  each  of  the  lower  comers  of  a  large  bac, 
which  serve  afterwards  for  handles,  the  mouth  of  the  bag  is  fixed  securely  to  a  strong  hoop,  which  is  made 
to  rest  on  the  edges  of  the  hole  or  trap;  and  the  tuig  itself  being  then  dropped  through  the  trap,  the 
packer  goes  into  it,  when  a  person  who  attends  for  the  purpose  puts  in  the  hops  in  small  quantities,  in 
order  to  give  the  packer  an  opportunity  of  packing  and  trampling  them  as  hard  as  possible.  When  the 
bag  is  filled,  and  the  hops  trampled  in  so  hard  as  that  it  will  hold  no  more,  it  is  drawn  up,  unloosed  fh>m 
the  hoop,  and  the  end  sewed  up,  other  two  handles  having  been  previously  formed  in  the  corners  in  the 
manner  mentioned  above.  The  brightest  and  finest  coloured  hops  are  put  Into  pockeU  or  fine  bagcing, 
and  the  brown  into  coarse  or  heavy  bagging.  The  fi  rmer  are  rhiefiv  used  for  brewing  fine  ales,  and  the 
latter  by  the  porter  brewers  But  it  is  to  be  observed,  that  where  no|M  are  intendeti  to  be  kept  for  any 
length  of  time,  it  is  most  proper  to  put  them  into  coarse  cloth.  The  pro(>er  length  of  a  bag  Is  two  ells  and 
a  qtiarter,  and  of  a  pocket  nearly  the  same,  being  one  ell  in  width.  The  former.  If  the  hops  are  good  in 
(luality,  well  cured,  and  tight  trodden,  will  weigh  about  two  hundred  and  a  half;  and  the  latter.  If  of 
the  Canterbury  pocketing,  about  one  hundred  and  a  half.    If  the  weight  either  exceeds  or  falls  much 
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thort  of  thlt  medium.  It  induces  a  lurmise,  that  the  hopt  are  either  in  themselves  of  an  inferior  qualitT, 
or  have  been  injudiciously  manufactured  in  some  re«pect  or  ottier. 

6046L  FtUkMce's  apparatus  for  packti^  and  preterving  kom,  is  an  hexagonal  case  of  wood,  eighteen  ftet 
long  and  two  feet  in  diameter,  with  a  piston  or  rammer,  to  be  worlied  by  a  screw  or  other  means  so  as  to 
compress  the  hops  more  closely  than  has  hitherto  been  done.  When  the  case  is  tiiW,  a  lid  is  fastened  down 
by  iron  plates  and  nails,  and  any  crack  or  joint  that  may  appear  is  filled  with  cement,  so  as  to  exclude  the 
air.  with  this  precaution,  Mr.  Fallance  states,  hops  may  be  kejit  perfectly  good  for  half  a  century. 
{Newlon*»  Joumalt  vol  vit  p.  12.) 

6047.  The  Mtripping  and  stacking  of  tJie  poles  succeed  to  the  operation  of  picking.  It 
is  of  some  consequence  that  this  business  be  executed  as  soon  as  possible  after  the  crop  is 
removed ;  not  only  because  the  poles  are,  when  set  up  in  stacks,  much  safer  from  thieves, 
but  because  they  are  far  less  damaged  by  the  weather  than  when  dispersed  about  the 
ground  with  the  vine  on  them.  The  usual  price  for  stripping  and  stacking  is  five  shillings 
per  acre.  At  tliis  time,  such  poles  as  may  be  deemed  unfit  for  further  sorice  should  be 
flung  by,  that  the  planter  may  have  an  early  knowledge  of  the  number  of  new  poles 
which  will  be  wanted ;  and  thus  the  business  of  bringing  on  the  poles  may  be  completed 
in  the  winter  time,  when  tlie  horses  are  hot  required  about  other  labour ;  and  these  new 
poles  may  be  drawn  from  the  wood  on  the  ground,  and  adjusted  to  the  separate  stacks,  as 
the  state  of  the  different  parts  of  Uie  ground  may  require,  and  the  whole  business  finished 
before  the  poling  season :  whereas,  when  this  method  of  flinging  out  the  old  poles  is 
neglected  at  the  stacking,  the  planter,  being  ignorant  of  tlie  number  of  new  poles  that 
will  be  required  for  the  ensuing  year,  often  finds  at  the  poling  season  that  he  has  not 
laid  in  a  sufficient  stock. 

6048.  /»  performing  the  operation  qf  stacking  the  poles  are  set  up  in  somewhat  conical  piles,  or  oongCTies 
of  flrora  two  hundred  to  five  hundred  each.  The  method  of  proceeding  is  this :  —  Three  stout  poles  of  equal 
length  are  bound  U^ether,  a  few  feet  from  their  tops,  and  their  feet  spread  out,  as  those  already  mentioned 
for  pointing  the  poles.  These  serve  as  a  stay  to  the  embryo  pile ;  the  poles  being  dropped  in  on  each  side^ 
between  the  points  of  the  first  three,  cautiouslv  keeping  an  equal  weight  on  every  side;  for  on  this  even 
balance  the  stability  of  the  stack  depends.  The  degree  of  inclination  or  slope,  and  the  diameter  of  the 
base  of  the  pile,  vary  with  the  length  and  the  numl>er  of  poles  set  up  together.  A  stack  of  three  or  four 
hundred  o(  the  long  polei  of  the  environs  of  Maidstone,  occupy  a  circle  of  near  twenty  feet  in  diameter. 
It  is  observable,  however,  that  the  feet  of  the  poles  do  not  form  one  entire  ring ;  but  are  collected  in  bun. 
dies  or  distinct  divisions,  generallv  tram  three  to  six  or  eight  in  number ;  each  ftsciculus  being  bound 
tightly  together,  a  few  feet  rh>m  the  ground,  with  a  large  rough  rope  made  of  twisted  vines,  to  prevent 
the  wind  from  tearing  awav  the  poles.  The  openings  between  the  divisions  give  passage  to  violent  blasts, 
and  tend  to  prevent  the  piles  flrom  being  thrown  down  in  a  body :  a  circumstance  which  does  not  often 
take  place  in  screened  grounds :  but,  on  the  hish  exposure  of  Cox  Heath,  where  great  quantities  of  new 
poles  brought  out  of  the  Weald  are  piled  for  sale  among  the  Maidstone  planters,  it  is  not  uncommon  for 
the  piles  to  be  blown  down,  and  to  crush  In  their  fall  the  sheep  or  other  animals  that  may  have  taken 
shelter  under  them.  A  caution  this  to  the  inexperienced  in  the  business  of  stacking ;  and  an  apology,  if 
one  u  wanted,  for  the  minuteness  of  the  detail. 

6049.  T%e  cmeration  qf  stripping  is  generally  performed  by  women  :  being  nothing  more  than  tearing  off 
the  bind  or  vines.  Many  people  bum  it  on  the  ground ;  others  suffer  it  to  be  carried  off  by  their  work, 
men  for  firing }  and  there  are  some  who  tie  it  up  into  small  bundles,  which  they  bring  home  and  form 
into  a  stack,  to  answer  the  purpose  of  bavins  in  heating  their  ovens  or  coppers. 

G050.  The  produce  of  the  hop  crop  is  liable  to  very  considerable  variation,  according 
to  soil  and  season,  from  two  or  three  to  so  much  as  twenty  hundred-weight ;  but  from 
nine  to  ten,  on  middling  soils,  in  tolerable  seasons,  are  considered  as  average  crops,  and 
twelve  or  fourteen  as  good  ones.  Bannister  asserts  that  sixty  bushels  of  fresh-gathered 
hops,  if  fully  ripe,  and  not  injured  by  the  fly  or  other  accident,  will,  when  dried  and 
bagged,  produce  a  hundred-weight.  Where  the  hops  are  much  eaten  by  the  flea,  a 
disaster  which  often  befalls  them,  the  sample  is  not  only  reduced  in  value,  but  the  weight 
diminished ;  so  that,  when  this  misfortune  occurs,  the  planter  experiences  a  two^fold 
loss. 

6051.  To  judge  of  the  gualUy  of  hops,  as  the  chief  virtue  resides  in  the  yellow  powder 
contained  in  them,  which  is  termed  the  condition,  and  is  of  an  unctuous  and  clammy 
nature,  the  more  or  less  clammy  the  sample  appears  to  be,  the  value  will  be  increased  or 
diminished  in  the  opinion  of  the  buyer.  To  tliis  may  be  added  the  colour,  which  it  is  of 
very  material  consequence  for  the  planter  to  preserve  as  bright  as  possible,  since  the  pur- 
chaser will  always  insist  much  on  this  article ;  though,  perhaps,  the  brightest-coloured 
hops  are  not  always  the  strongest  flavoured. 

6052.  The  duration  of  the  hop  plantation  on  good  soil  may  be  from  fifteen  to  thirty 
years  ;  but  in  general  they  begin  to  decline  about  the  tenth  year.  Some  advise  that  the 
plantation  should  then  be  destroyed,  and  a  fresh  one  made  elsewhere ;  others  consider  it 
the  best  plan  to  break  up  and  plant  a  portion  of  new  ground  every  two  years,  letting  an 
equal  quantity  of  the  old  be  destroyed,  as  in  this  way  a  regular  succession  of  good  plant- 
ation will  be  kept  up  at  a  trifling  charge. 

6053w  The  expense  qf  forming  new  hop-platitaiions  is  In  general  very  great,  being  estimated,  in  many 
districts,  at  from  not  less  than  seventy  to  a  hundred  pounds  the  acre.  The  produce  is  very  uncertain ; 
often  very  considerable;  but  in  some  seasons  nothing,  after  all  the  labour  of  culture,  except  picking,  has 
been  incurred.  Where  the  lands  are  of  proper  sort  for  them,  and  there  are  hop.poles  on  the  farm,  and 
the  farmer  has  a  sufllcient  capital,  it  is  {H^itmbly  a  sort  of  husliandry  that  may  Ik  nad  recourse  to  with  ad. 
vantage ;  but  under  the  contrary  circumstances,  hops  will  seldom  answer.  In  growing  them  in  connection 
with  a  farm,  regard  should  be  had  to  the  extent  that  can  be  manured -without  detriment  to  the  other 
tUlafe  lands.  On  the  whole,  the  hop  is  an  expensive  and  precarious  crop,  the  culture  of  which  should  be 
wdl  oonsidered  before  it  is  entcredlipon. 
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(X>54.  The  tueof  the  hop  m  brewing  is  to  prcrent  the  beer  trcm  beeoming  sour. 
6QS&  Jk  domttiie  eofmomjt  the  young  choote  «re  eaten  early  in  the  iprinc  as  asparagiu,  and  are  told 
andertbe  name  of  hop-t(^is.  They  are  said  to  be  diuretic}  and  taken  in  an  Influion,  to  be  sood  against  the 
scurry.  The  heib  will  dye  wool  ydlow.  From  the  stalks  a  strong  cloth  is  made  In  Sweden :  fat  this  par- 
pose  they  must  be  gathered  in  autumn,  soaked  in  water  all  winter ;  and  in  March,  after  being  dried  in  a 
store,  thc7  are  dressed  like  llaz.  They  require  a  longer  time  to  rot  than  flax,  and,  if  not  completdy 
macerated,  the  woody  part  will  not  separate,  nor  the  cloth  prove  white  or  fine.  Hence  a  farmer  who 
has  a  hop  plantation  need  nnther  grow  asparagus  nor  flax,  and  may,  when  the  flowen  lUl  Aram  disease, 
separate  the  fibre  fkom  the  vinc^  and  emptoy  the  poor,  or  machinery,  in  ^pinning  and  weaving  it  A 
decoction  of  the  roots  of  hops  is  considered  as  good  a  sudorific  as  sarsaparilla ;  and  the  smell  of  the  flowers 
is  found  to  be  soporific:  A  pillow  filled  with  nops  was  prescribed  fbr  the  use  of  George  HI.  In  his  iUness 
of  1787. 

6056.  The  hop  it  pecuUarfy  UaJUe  to  diseotet.  There  is  scarcely  anj  sort  of  plant 
cultivated  as  a  field-crop  that  is  more  liable  to  become  diseased  than  the  hop.  It  is  apt, 
in  the  very  early  stage  of  its  growth,  to  be  devoured,  as  it  rises  above  the  surface  of  the 
ground,  by  the  ravages  of  an  insect  of  the  flea  kind.  At  a  more  advanced  stagSi 
it  is  subject  to  the  still  more  injurious  effects  of  the  green  or  long-winged  fly,  red 
spider,  and  otter  moth :  the  first,  by  the  depositing  of  their  ova,  afford  the  means 
of  producing  lice  in  great  abundance,  by  which  the  plants  are  often  very  greatly, 
if  not  wholly,  destroyed ;  and  the  larvae  of  the  last  prey  upon  the  roots,  and  thus 
render  the  plants  weak  and  subject  to  disease,  llie  honey-dew  is  another  disease  to 
which  the  hop  is  exposed  about  the  same  time,  and  by  which  it  is  often  much  in- 
jured. The  mould  occurs  in  general  at  a  somewhat  later  period,  and  is  equally 
injurious.  Hop-crops  are  also  exposed  to  other  injuries,  as  the  blight  and  fire-blast ; 
but  which  take  place  at  different  times,  though  mostly  towards  the  li^r  periods  of  the 
growth  of  the  plants. 

6057.  TheAea,  which  Is  said  to  be  an  insect  of  the  same  kind  as  that  which  is  so  pr^udlcial  to  the 
young  turnip,  is  observed  to  make  the  greatest  havoc  in  seasons  when  the  nights  are  cold  and  ftosty,  and 
the  days  hot  and  inclined  to  be  dry ;  eating  off  the  sweet  tender  tops  of  the  young  plants,  which,  though 
not  wholly  destroyed,  shoot  forth  afterwards  in  a  far  less  vigorous  manner,  and  of  coune  become  more 
exposed  to  diseases.  It  has  been  found  to  commit  its  depredations  most  ftequently  rai  tlie  plants  in 
grounds  that  have  been  dunged  the  same  year :  on  which  account  it  has  been  suggested  that  the  manure 
employed  for  the  purpose  of  covering  the  hills  should  be  previously  wdl  mixed  and  incorporated,  as 
directed  above  (601SO ;  and  that  it  should  be  applied  either  over  the  whole  of  the  land,  or  only  the  hills, 
aa  soon  as  possible  after  the  plants  have  been  cut  over:  but  the  former  practice  is  probably  the  best  It 
makes  its  gmtest  depredations  in  the  more  early,  cold,  spring  months,  as  the  latter  end  of  April  and 
beginning  of  the  succeeding  month,  dis^ipearing  as  the  season  becomes  more  mild  and  warm.  In  these 
eases,  the  principal  remedy  is  that  of  having  the  land  in  a  sufficient  state  of  fertility,  to  enable  the  young 
planu  to  snoot  up  with  such  vigour  and  rapidity  a«  to  become  quickly  incapable  of  being  fed  upon  and 
devoured  by  the  insect  The  frequent  stirring  of  the  mould  about  the  roots  of  the  plants  with  the  boe  may 
be  of  utility  in  the  same  view. 

flOSa  T%e  green  or  long-winged  fly  is  highly  destructive  to  the  young  leaves  of  the  plants,  and  mostly 
makes  its  abearance  about  the  latter  end  of  May,  and  in  the  two  succeeding  months ;  being  ignorantly 
supposed  to  be  produced  by  the  prevalence  of  north..easterly  winds  about  that  period.  Under  such  a  state  of 
the  wind,  thev  are  said  to  scarcely  ever  fail  of  covering  the  leaves ;  and  by  dropping  their  ova.  of  producing 
abundance  or  lice,  which  often  much  injure  the  crops ;  as  when  they  have  once  obtained  complete  possession 
of  the  plants,  they  seldom  or  never  leave  them  before  they  have  wh(^  destroyed  them.  Insects  of  this 
sort  generally  attack  the  forwaxdest  and  most  luxuriant  hopLvines.  Their  removal  chiefiy  depends  upon 
the  wind's  changing  more  to  the  south,  and  the  setting  in  of  mote  mild,  warm,  and  temperate  weather. 

6059.  The  oUer  moth^  by  depositing  tts  eggs  upon  the  roots  of  the  plants,  renders  them  liable  to  be  at- 
tacked by  the  larvss,  and  the  healthy  growui  of  the  hope  is  thereby  greatly  impaired,  the  crops  being  of 
course  much  injured  in  their  produce.  Stirring  the  earth  well  about  the  roots  of  the  plants  may  probably 
sometimes  be  serviceable  in  cases  of  this  kind. 

6060.  The  AoM«y-«Kno  mostly  occurs  after  the  crops  have  been  attacked  by  some  of  these  kinds  of  insects, 
and  wh«i  the  weather  is  ctose,  moist,  and  foggy.  In  these  cases,  a  sweet  clammy  substance,  which  has 
the  taste  of  honey,  is  produced  \moa  the  leaves  of  the  planto,  and  they  have  at  first  a  shining  appearance, 
but  soon  afterwards  became  black.  It  Is  a  disease  that  mostly  hi4>pens  in  the  more  forward  crops;  and 
the  chief  dependence  of  the  planter  for  Its  removal,  according  to  Bannister,  is  that  of  heavy  thunder 
showers  taking  place  j  as  by  this  means,  when  the  destruction  of  the  hops  has  not  proceeded  too  far,  they 
are  often  much  restored,  the  inse-*-  ***- '  -*" ***"  * — ' -•  -*■ —  ' *'-  -*— ' *  " *^ 


insects  that  devour  the  leaves  and  vines  betng  greatly  destroyed,  the  growtn 
t  a  ftivourable  Moam  brought  on  the  plants. 
6Q61.  Tke,fnC,  mould,  or  mildew^  is  a  disease  to  which  the  crop  is  exposed  at  a  later  z 


ct  ftesh  shoots  promoted,  and  a  ftivourable  Moam  brought  on  the  plants. 

6061.  Tkefen,  numtd,  or  miUew,  is  a  disease  to  which  the  crop  is  exposed  at  a  later  period  of  its  growth, 
and  which  chiefly  attacks  the  part  where  the  hop  is  attached  to  the  stem.    It  is  said  that  its  production 


grounds  bein^most  lUble  to  be  attacked  by  it :  and  it  is  found  to  soon  spread  itself  over  the  whole  crop, 
after  it  has  once  seized  upon  any  part  of  it.  The  nature  of  this  v^etable  disease  has  not  been  yet  sufildentiy 
Investigated.  It  has  been  sugeested  by  Darwin  and  Willdenow  to  be  a  plant  of  the  tXingus  kind,  capable 
of  growing  without  light  or  change  of  air,  attaching  itself  to  plants  already  in  a  morbid  condition,  and  by 
its  roots  penetrating  their  vessels :  and  on  this  supposition,  the  best  remedy  is  believed  to  be  thinning  the 
'  '        *  "^   ■  '        •      •-        -  •         -     ,    ,.  .^    "gnt  more  extensively,  by  which 


of  growing  without  light  or  change  of  air,  attaching  itself  to  plants  already  in  a  morbid  condition,  and  by 
.. '-ftheT '      —  ^  —  .... >..—  ..--.—. j^.,^-,.     -^.. .    ...     .      .. 
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of  the  i^nts,  tmt  mostly  in  the  more  early  stages  of  their  rising  from  the  hills,  while  the  nights  are  cold 


plants,  in  order  to  aflbrd  a  more  free  circulation  of  air,  and  admit  the  lignt  more  extensively,  by  which 
the  vigour  of  the  hop-plants  may  be  restored,  and  the  disease  be  of  course  removed.    In  this  view,  it  is 
probable,  by  planting  the  hills  more  thinly,  and  making  them  at  greater  distances  from  each  other,  the 
disease  xnlght  in  some  measure  be  prevented  from  taking  place.    (See  IGM.) 
eueSL  Dtuate*  termed  blights  are  frequently  met  with  in  hop>crops,  at  different  periods  of  the  growth 


and  frosty  in  the  spring  months,  and  the  days  have  much  sun  and  heat ;  by  which  the  living  jxnrers  of 
the  plants  are  greatly  exhausted  in  the  day-time  by  the  stimulus  of  heat,  and  of  course  much  mjured  or 
wholly  destroyed  in  the  nights,  from  being  exposed  to  a  freesing  air,  which  is  incapable  of  exciting  the 


actions  necessary  for  the  preservation  of  vegetable  life.  As  the  presence  of  this  disease  is  supposed  to  be 
greatiy  connected  with  the  prevalence  of  winds  from  the  northern  or  easterly  quarters^there  is  often  a  fiea 
produced  of  a  similar  kind  to  that  which  attacks  the  shoots  in  their  eariy  growth.  (6057.)  It  Is  highly  in- 
furious,  by  preying  upon  the  nutriment  of  the  blossoms,  and  thereby  diminishing  their  weight  and  chang. 
Ingthem  to  a  brown  cokwr.  which  Is  very  prejudicial  in  their  sale  at  the  market 

606SL  TheJlre-bUut  b  a  disease  that  hop.crops  are  exposed  to  in  the  later  periods  of  their  growth,  and  is 
generally  supposed  to  proceed  from  the  particular  state  of  the  air  ot  weather.  Others  consider  this  rtisenia 
as  nothing  mora  than  the  result  of  the  attacks  of  the  red  ^>ider.  It  has  been  coiijectured  to  be  the  elibct 
of  lightning,  as  It  takes  place,  fbr  the  most  part,  at  those  seasons  wheii  lightning  Is  the  most  arevaleat, 
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and  in  a  rwj  i udden  manner :  and  betides  the  moit  forward  and  luxuriant  rinm  ar^  ^c  oiott  ful^ecC  to  be 
aiRN^ted.  It  haa  been  suggetted,  that  in  expoturei  where  the  crops  are  particuUrly  liable  to  injury,  it  may 
be  advisable  to  plant  thinner,  to  keep  back  the  growth  of  the  plants  as  much  as  possible,  by  extirpating 
all  the  most  forward  shoots,  and  to  employ  a  less  proportion  of  tne  earthy  compost  in  their  culture. 

6064.  In  respect  to  the  duty  on  hopt,  it  is  best  for  the  planter  to  have  the  acts  before 
him.  But  every  grower  of  hops  in  Britain  is  legally  obliged  to  give  notice  to  the  excise^ 
on  or  before  the  first  day  of  September,  of  the  number  of  acres  he  has  in  cultivation,  the 
situation  and  number  of  his  oasts,  and  the  place  or  places  of  bagging,  which,  with  the 
store-rooms,  or  warehouses,  in  which  the  packages  are  intended  to  be  lodged,  are  entered 
by  the  revenue  officer.  No  hops  can  be  removed  from  the  rooms  thus  entered,  before 
they  have  been  weighed  and  marked  by  a  revenue  officer ;  who  marks,  or  ought  to  mark, 
not  only  the  weight,  but  the  name  and  residence  of  the  grower,  upon  each  piuJcage. 

SuBSECT.  2.     CtUture  of  the  Coriander  and  Caraway,    (Jig.  804.  a,b.) 

6065.  The  coriander  {Cori&ndrum  iativum  L.,  Jig.  804.  a)  is  a  small-rooted  annual, 

with  branchy  stems  rising  from  one  foot  to  one 
foot  and  a  half  in  height  It  is  a  native  of  the 
south  of  Europe,  and  appears  to  be  naturalised 
in  some  parts  of  Essex,  where  it  has  been  long 
cultivated.  It  flowers  in  June  and  July,  and  the 
seeds  ripen  in  July  and  August. 

6DG6.  ne  culture  and  management  afcorUnider  oonsist 
in  sowing  it  on  a  light  rich  sou  in  SoiCember.  with  seeds 
ripened  the  same  year.  Twenty  pounds  of  seed  will  sow  an 
acre  When  the  plants  come  up,  thin  them  to  six  or  eight 
inches*  distance  every  way,  and,  next  sprine,  stir  the  soil 
with  a  pronged  hoe.  In  August  the  seed  wiU  be  ripe,  and 
If  great  care  be  not  used,  the  largest  and  best  part  or  it  will 
be  lost.  To  prevent  this,  women  and  children  are  em. 
ployed  to  cut  plant  by  plant,  and  to  put  them  immediatdy 
into  cloths,  in  which  they  are  carried  to  some  convenient 
part  of  the  field,  and  there  threshed  upon  a  sail-cloth.  A 
tern  strokes  of  the  flail  get  the  seeds  clean  out,  and  the 
threshers  are  ready  fbr  another  bundle  in  a  few  minutea. 
In  Essex  it  is  sometimes  cultivated  with  caraway  and 
teaile    (See  Caraway.\ 

6067.  The  produce  qf  coriander  is  twta  ten  to  fburtcen 
cwt  on  an  acre  It  is  used  by  the  distillers  for  flavouring 
spirits,  by  the  confectioners  for  encrusting  with  sugar,  and 
by  the  druggists  for  various  purposes ;  for  all  of  wbich  it  is  said  to  have  a  ready  sale. 

6068.  The  caraway  {Cdrum  Cdrui,  6)  is  a  biennial  plant  with  a  taper  root,  like 
a  parsnep,  but  much  smaller,  running  deep  into  the  ground.  The  stems  rise  from 
eighteen  inches  to  two  feet,  with  spreading  branches  and  finely  cut  deep  green  leaves. 
It  is  a  native  of  England,  in  rich  meadows  in  Lincolnshire  and  other  places,  and  has 
been  long  cultivated  in  Essex.  It  flowers  in  May  and  June,  and  the  seeds  ripen  in 
autumn. 

60G9.  The  culture  and  management  are  the  same  as  those  of  coriander.  In  all  probability  both  plants 
would  answer  if  sown  like  clover  among  a  crop  of  com ;  and  hoed  and  thinned  when  the  crop  was  removed, 
and  again  in  the  following  spring.  The  method  of  culture  in  Essex  is,  about  the  beginning  of  March  to 
plough  some  old  pasture  land :  if  it  has  been  pasture  for  a  century  the  better ;  and  the  soil  should  be  a  very 
stronff  cUyey  loam.  Twelve  pounds  of  caraway  seed  are  mixed  with  ten  pounds  of  coriander,  and  twelve 
pounds  of  teasel  seed :  this  is  sufRcient  for  one  acre ;  and  is  sowed  directly  after  the  plough,  harrovdng  the 
land  welL  When  the  plants  appear  of  sufficient  strength  to  bear  the  hoe,  which  will  not  be  until  about  ten 
weeks  after  sowing,  it  must  not  be  omitted ;  and  in  the  course  of  the  summer,  the  crop  will  require  three 
hoeings,  besides  one  at  Michaelmas,  llie  coriander  bdng  annual,  will  be  At  to  cut  about  the  beginning 
of  July.  It  is  left  in  the  field  after  cutting,  and  threshed  on  a  cloth  in  the  same  manner  as  rape 
seed.  About  April  following  the  caraway  and  teasel  will  want  a  good  hoeing  done  deep  and  wdl ;  and 
another  about  the  beginning  of  June.  The  carawav  will  be  fit  to  cut  in  the  beainning  of  July,  and  must  be 
threshed  in  the  same  manner  as  the  coriander.  This  compound  crop  is  mostly  sown  on  land,  so  strong  as 
to  require  being  a  little  exhausted  to  make  it  fit  for  com.  Caraway  and  coriander  are  oftener  sown  with, 
out  teasel :  the  latter  being  a  troublesome  and  uncertain  crop,  and  the  produce  of  caraway  much  greater 
without  it 

6070.  The  produce  qf  carawajf,  on  the  very  rich  old  leys  In  the  hundreds  or  low  lands  of  Essex,  has 
often  amounted  to  twenty  cwt  an  acre.    There  is  always  a  demand  for  the  seed  in  the  London  mariiet 

6071.  The  uses  cf  the  carauMM  are  the  same  as  those  of  coriander,  and  its  oil  and  other  preparations 
are  more  used  in  medicine.  Dr.  Anderson  says,  both  the  roots  and  tops  may  be  given  to  cattle  in 
spring. 

SuBSXCT.  S.  Ptanis  vMch  may  be  tubstitutedjbr  Brewery  and  Distillery  Plants. 
6072.  As  substitutes  for  hops,  we  may  mention  the  common  box  (^xus  sempervirens), 
the  leaves  and  twigs  of  which  are  said  to  be  extensively  used  in  all  the  beer  brewed  in 
Paris.  The  marsh  trefoil  (Menydnthes  trifoliita)  is  much  employed  in  Germany,  and 
on  the  Continent  generally ;  and,  it  is  said,  was  formerly  used  in  this  country.  One 
ounce  of  the  dried  leaves  is  considered  equivalent  to  half  a  poimd  of  hops.  The  plant  is 
of  easy  culture  in  moist  soil :  all  the  plants  of  the  same  natural  order,  Gentian^«p,  and 
especially  the  different  species  of  Genddna,  might  be  used  in  the  same  manner,  more 
particularly  the  G.  Ititea,  r&bra,  and  purpikrea.  In  Switzerland,  a  spirit  is  distilled  from 
the  roots  of  G.  liitea.  The  dried  roots  of  Gdum  urbinum,  common  in  hedges,  are  sliced. 
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endoaed  in  ft  thin  linen  bftg,  and  suspended  in  the  beer  cask,  by  the  brewers  of  Germany, 
to  prevent,  it  is  said,  the  beer  from  turning  sour,  and  to  give  it  the  odour  of  cloves. 
(Gard.  Mag.  vol.  vi.  p.  148.)  In  Sweden,  Norway,  and  the  north  of  Scotland,  the  heath 
(£r)ca  X.)  and  common  broom  were,  and  still  are,  occasionally  used  as  substitutes  for 
the  hop.  In  some  parts  of  France  and  Germany  nothing  else  is  used  but  broom  tops. 
In  Guernsey  the  TeiiCtium  ^borodonia  is  used,  and  found  to  answer  perfectly.  In 
England,  the  different  species  of  mugwort  and  wormwood  have  been  used  for  that 
purpose  ;  and  the  foreign  bitter,  quassia,  a  tree  of  Guiana,  is  still  used  by  the  porter 
brewers.  Whoever  has  good  malt,  therefore,  or  roots,  or  sugar,  and  understands  how  to 
maike  them  into  beer,  need  be  at  no  loss  for  bitters  to  make  it  keep. 

607S.  Carminaiwe  seeds,  equal  in  strength  to  those  of  the  caraway  and  coriander,  are 
furnished  by  a  very  considerable  number  of  native  or  hardy  plants,  and  of  flavours  to 
which  the  drinkers  of  cordials  and  liqueurs  are  attached.  Such  ara  the  fennels 
(^oeniculum)  cultivated  in  Germany,  parsley,  myrrh,  angelica,  celery,  canrot,  parsnep, 
cow  parsnep,  and  many  other  umbelliferous  plants ;  avoiding,  however,  the  hemlock, 
fool's  parsley,  lethusa,  and  some  others  which  are  poisonous.  In  Dantcic,  where 
perhaps  more  seeds  are  used  for  flavouring  spirits  than  any  where  else,  several  of  the 
above  and  other  plants  are  employed.  Kiimmel,  their  favourite  flavour,  is  that  of  the 
cumin  (Cumlnum  Cymlnum),  an  annual  plant,  a  native  of  Egypt,  and  cultivated  in  the 
south  of  Europe  ;  but  too  tender  for  field  culture  in  this  count]7.  But  caraway  or  fen- 
nel seeds  are  very  generally  mixed  with  cumin,  or  even  substituted  for  it  in  distilling 
kiimmeUwasser. 

Scot.  IIL     Oil  PlanU. 

6074.  In  Britain  there  are  few  plants  grown  soiefy/or  the  production  of  oil ;  though  oil 
is  expressed  from  the  seeds  of  several  plants,  grown  for  other  purposes,  as  the  flax, 
hemp,  &c.     Our  chief  oil  plant  is  the  rape. 

6075.  Aiiqfe  is  the  Brdssica  tJetpus  L. ;  Navette,  Fr. ;  RUbsatnenf  Get, ;  Rajni  sil^ 
valicot  Ital. ;  and  Naba  tUvestre,  Span.  It  is  a  biennial  plant  of  the  turnip  kind,  but 
with  a  caulescent  or  woody  fusiform  root  scarcely  fit  to  be  eaten.  Von  Thaer  considers 
the  French  and  Flemish  colza  (KohlsaaS,  Ger.)  a  different  plant  from  our  rape  :  colza  is 
more  of  the  cabbage  kind,  and  distinguished  by  its  cylindrical  root,  cut  leaves,  and  greater 
hardiness.     DecandoUe  seems  to  be  of  the  same  opinion. 

60761  Brdssiea  eampistHs  olelfera,  according  to  these  writert,  ia  the  colaat  or  colsa,  or  r«pe  of  the  Con- 
tinent the  moit  Taluable  plant  to  cultivate  for  oil ;  it*  produce  being  to  that  of  the  ih-teica  N2ipua,  or 
British  cobat  or  rape,  as  955  to  700.  It  is  distinguished  IVom  the  B.  A4pus  by  the  hispidity  of  iU leaves. 
It  would  be  desirable  for  agriculture,  Decandolle  observes,  that,  in  all  countries,  cultivators  would  examine 
whether  the  plant  they  rear  is  the  JK  camptetris  oleffera  or  the  B.  Nimis  olelfera.  which  can  easily  be 
ascertained  by  observing  whether  the  young  plant  is  rough  or  smooth ;  if  hispid,  it  u  the  B.  camp^stris ; 
if  glabrous,  the  B.  li^wtM.  Experiments  made  by  Gaujuc  «how  the  produce  of  the  first,  compared  with 
that  of  the  second,  to  be  as  955  to  700.    {Hort  Trans,  v.  93,) 

6077.  For  its  leaves  as  Jbod  for  sheep,  and  Us  seed  for  the  oil^manufacturer,  rape,  or 
coleseed,  haH  been  cultivated  from  time  immemorial.  It  is  considered  a  native,  flowers 
in  May,  and  ripens  its  seeds  in  July.  It  may  be  sown  broad- cast,  or  in  rows,  like  the 
common  turnip,  or  it  may  be  transplanted  like  the  Swedish  turnip.  The  cultiue  of  rape 
for  seed  has  been  much  objected  to  by  some,  on  account  of  its  supposed  great  exhaustion 
of  the  land  \  but  where  the  soil  and  preparation  are  suitable,  the  after-culture  properly 
attended  to,  and  tlie  straw  and  offal,  instead  of  being  burnt,  as  is  the  common  practice, 
converted  to  the  purposes  of  feeding  and  littering  cattle,  it  may,  in  many  instances,  be 
the  most  proper  and  advantageous  crop,  that  can  be  employed  by  the  farmer. 

6078.  The  Ctdleys  in  Northumberland  used  to  cultivate  rape  on  thin  clays,  as  a  preparation  for  wheat* 
of  which  they  had  valuable  crops  afterwards.  The  land,  in  the  eariy  part  of  the  season,  was  prepared  as 
fbr  fallow,  and  the  rape  sown  in  June  or  July,  and  eaten  off  by  sheep  in  September  or  October ;  after 
which  the  soil  was  once  ploughed  for  wheat  The  rape  may  also  be  sown  among  a  crop  of  drilled  winter 
beans  in  May. 

6079.  The  soils  best  suited  for  rape  are  the  deep,  rich,  dry,  and  kindly  sorts ;  but,  with 
plenty  of  manure  and  deep  ploughing,  it  may  be  grown  in  others. 

6060.  Yomng  sofi,  that  upon  fen  and  peat  soils  and  bogs,  and  Uack  peaty  low  grounds,  it  thrives  greatly, 
and  especially  on  pared  and  burnt  land,  which  is  best  suited  to  it ;  but  it  may  be  grown  with  perfect  suc- 
cess on  fenny,  marshy,  and  other  coarse  waste  lands,  that  have  been  long  under  grass,  when  broken  up 
and  properly  prepared.  As  a  first  crop  on  such  descriptions  of  land,  it  is  often  the  best  that  can  be  em- 
ployed.  The  author  of  The  New  Farmer's  Catendar  thinks  that  this  plant  is  not  perhaps  worth  attention 
on  any  but  rich  and  deep  soils ;  for  insUnce,  those  luxuriant  slips  that  are  found  oy  the  sea-side,  fens,  or 
newly  broken  up  grounds,  where  vast  crops  of  it  may  be  raised. 

6061.  The  preparation  of  otd  grass  lands,  it  noit^ixed  and  burned,  need  be  nothing  more  than  a  deep 
ploughing  and  sufficient  narrowing  to  bring  the  surface  to  a  fine  mould ;  and  this  operation  should  not  be 
commenced  In  winter,  because  the  grub  and  wire- worm  would  have  time  to  rise  to  the  surltee;  but  in 
February  or  March,  immediately  before  sowing,  or  in  July,  or  after  the  hay  crop  is  removed,  if  the  sowing 
is  deferred  till  that  season.  When  sown  on  old  tillage  lands,  the  preparation  is  pretty  much  the  same  as 
that  usually  ^en  for  the  common  turnip :  the  land  l)ring  nloughed  over  fbur  or  five  times,  aocortiing  to 
Its  condition,  as  a  fine  state  of  pulverisation  or  tilth  is  requisite  for  the  perfect  growth  of  the  cron  In 
this  view,  the  first  ploughing  is  mostly  given  in  the  autumn,  that  theioii  may  be  exposed  to  the  influence 
of  the  atmosphere  till  the  early  part  of  the  spring,  when  it  should  be  again  turned  over  twice,  at  proper 
Intervals  of  time;  and  towards  the  beginning  and  middle  of  June  one  or  two  additional  ploughingK 
should  be  performed  upon  it,  in  order  that  it  may  be  in  a  flue  mellow  coDdltkm  for  the  reception  of  the  seed. 
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608S.  In  a  rotaiion  if  crops,  the  place  which  rape  occupies  is  commonly  between  two 
of  the  culmiferous  kind.  On  rich  soils  it  may  be  succeeded  to  the  greatest  advantage  by 
wheat,  as  it  is  found  to  be  an  excellent  preparation  for  that  sort  of  grain ;  and  by  its 
being  taken  off  early,  there  is  sufficient  time  allowed  for  getting  the  land  in  ordar  for 
sowing  wheat. 

6088.  The  teeaonjhr  tomug  rape  is  the  same  as  that  for  the  common  turnips  and  the 
manner,  whether  in  broad-cost  or  rows,- the  same. 

0061  The  row  method  on  tbe  flat  turfkoe  aeenu  the  beat  fbr  newly  broken  up  lands;  and  the  rows  oa 
rMglats,  with  or  without  manure,  the  best  fbr  landi  that  have  been  under  the  plough.  Whcro  tbe  ofalcct 
ia  the  keep  of  cheep  in  autumn  or  winter  by  eating  it  down,  the  broad-cast  method  and  thick  sowing  are 
evidently  the  best,  ami  are  generally  resorted  to  In  Lincolnshire  and  the  fenny  diatrlcta.  Tlie  quantity 
of  seed  when  sown  thick  may  be  a  peck  an  acre ;  but  when  drilled  or  sown  tbin,  two  or  three  pounds  wiu 
•iiAioe.    The  seed  should  be  fk«sh,  black,  and  plump.   Vacancies  may  always  be  filled  up  by  traasplaotinfr 

6085.  The  season  of  transplanHng  begins  as  soon  after  the  com  harrest  as  possible^ 
being  generally  performed  on  the  stubble  of  some  description  of  com  crop. 

0066.  One  deeppUm^ing,  and  a  degree  of  harrowing  sniBcient  to  pulverise  the  surftee,  aro  given ;  and 
tbe  plants  may  be  dibbled  in  in  rows  a  foot  vgaxt,  and  six  inches  in  tthe  row  or  narrower,  according  to  the 
li^ess  of  the  season  of  planting,  and  the  ouaUty  of  the  soil ;  for  it  must  be  considered  that  plants  trans- 
planted so  late  as  September  or  October  will  be  far  flrom  being  so  strong  in  the  succeeding  nmng,  as  tboae 
sown  In  June  and  left  where  thev  are  to  run.  Tlie  seed.bed  mm  which  the  plants  are  obtained  should 
have  been  sown  in  the  June  or  July  preceding  the  transplanting  season,  and  may  be  merely  a  ridge  or  two 
in  the  same  or  in  an  a4i<^ing  field.  We  have  already  noticed  (461)  the  Flemish  mode  of  transpUntinfc 
try  laying  the  plants  in  the  flurrow  in  the  course  of  ploughing ;  but  as  the  plants  cannot  be  properly  finned 
at  the  lower  put  of  the  root,  we  cannot  recommend  it 

6087.  The  after-culiure  of  rape  is  the  same  as  that  of  the  tumip,  and  consists  in  hoeing 
and  thinning. 

6068L  The  pl4Bi%ii  om  the  poorer  toils  may  be  left  at  six  or  eight  inches  apart  or  narrower,  bat  on  the  rich 
they  may  be  thinned  to  twelve  or  fifteen  inchee  with  advahti^  to  the  seed.  Few  are  tisely  to  grow  the 
plant  on  ridgleta  with  manure ;  but,  if  this  were  done,  the  same  distance  as  for  turnips  will  ensuro  a 
better  crop  of  seed  than  if  the  plants  wefo  closer  together.  In  close  crops  the  seed  is  only  fbund  on  the 
summits  of  the  plants ;  in  wide  ones  on  rich  soils.  It  also  covers  their  sides.  When  rape  seed  is  growa 
purposely  fbr  sheep  keep,  no  hoeing,  thinning,  or  weeding,  are  necessary.  Rape  grown  for  seed  wul  not 
be  much  injured  by  a  very  slight  cropping  Arom  sheep  early  in  the  autumn,  but  considerably  so  by  belqg 
eaten  down  in  winter,  or  In  the  succeeding  spring.  Tiieseed  begins  to  ripen  in  the  last  week  in  June,  and 
must  then  be  protected  as  much  as  possible  from  birds. 

6089.  In  harvesting  rape  great  care  is  requisite  not  to  lose  the  seed  by  shakings  chaff- 
ing, or  exposure  to  high  winds  or  rains. 

6090.  //  is  reaped  with  the  hotA^  and  the  principal  point  is  to  make  good  use  of  fine  weather ;  fbr,  as  it 
must  be  threshed  as  fast  as  reaped,  or  at  least  without  being  housed  or  stacked  like  other  crops,  it  reauirea 
a  greater  number  of  hands  in  proportion  to  the  land,  than  anv  other  plant  The  reaping  is  very  ddicate 
work ;  fbr  if  the  men  are  not  earful,  they  will  shed  much  of  the  seed.  Moving  it  to  the  threshing-floor  ia 
another  work  requiring  attention.  One  way  is  to  make  little  waggons  on  four  wheels  with  pole*,  and  cloths 
strained  over  them ;  the  diameter  of  the  wlieels  being  about  two  feet,  and  the  cloth  body  five  feet  wide^ 
six  long,  and  two  deep;  these  arc  drawn  by  orfe  horse,  and  the  whole  expense  is  not  more  than  90*.  or  40a. 
In  large  fkrma,  several  of  these  may  be  seen  at  work  at  a  time  in  one  field.    The  rape  is  lifted  fhaa  the 

Giund  gently,  dropped  at  once  into  these  machines  without  any  loss,  and  carried  to  the  threshers,  who  keep 
pd  at  work,  being  supplied  fh>m  the  waggons  as  fkst  as  they  come,  by  one  set  of  men,  and  thtir  straw 
moved  off  the  fioor  by  another  set  Many  hands  of  all  sorts  being  employed,  a  great  breadth  of  land  ia 
" "  ■  ■  ....  ^Ijj^.,  ..   .    .      . 


crop  much  damaecd;  tt  is,  therdrore,  otrerj  great  consequence  to  employ  as  many  people  as  possible 
men,  women,  and  boys,  to  make  the  greatest  use  of  fine  weather.  The  seed  is  likewise  sometimes  cleaned 
in  the  field,  and  put  into  sacks  for  Uie  maricet    But  when  large  quantities  of  seed  are  brou^t  quickly 


together,  as  they  are  liable  to  heat  and  become  mouldy,  it  may  be  a  better  method  to  spread  them  out  thinly 
over  a  barn,  granary,  or  other  fioor,  and  turn  them  as  often  as  may  be  necessary. 

6091 .  The  produce  where  the  plant  succeeds  well,  and  the  season  is  favourable  for  secur- 
ing  the  seed,  amounts  to  forty  or  fifty  bushels  or  more  on  the  acre.  Marshal  thinks,  indeed, 
that  on  the  whole  it  may  be  considered  as  one  of  the  most  profitable  crops  in  husbandry. 
There  have  been,  says  be,  instances,  on  cold^  unproductive,  old  pasture- lands,  in  which 
the  produce  of  the  rape  crop  has  been  equal  to  the  purchase  value  of  the  land.  Tbe 
seed  is  sold  by  the  last  of  ten  quarters,  for  the  purpose  of  having  oil  expressed  from  it  in 
mills  constructed  for  that  purpose.  Tlie  price,  like  that  of  all  crops  of  uncertain  and 
irregular  demand,  is  continually  yarying. 

6092.  The  uses  to  which  the  rape  is  applied  are  the  following :  — 

60SSL  neaseq^CtesMtf  fbr  crushing  for  oil  ia  well  known;  It  la  also  employod  as  food  for  tame  bifda^ 
and  sometimes  it  is  sown  by  gardeners.  In  the  same  way  as  mustard  and  creis.  for  eariy  saladine. 

fiOM.  The  rape-cake  and  rape-dust,  the  former  adhering  masses  of  seed  husks,  after  the  oil  has  been 
expressed,  and  the  latter  loose  dry  husks,  are  used  as  a  top-dressing  for  crops  of  different  kinds.  They 
are  reduced  to  powder  by  a  malt  mill  or  other  grinding  machine,  and  sometimes  sown  broad.caat  over 
young  clovers,  wheats,  ftc.,  and  at  other  times  drilled  along  with  tuntp  seed.  Four  hmulrfd  weight  of 
powder  sown  with  turnip  seed  will  go  over  one  acre  in  drills,  but  three  Umes  the  quantity  is  required  for 
an  acre  sown  brood-cast.  Experience  has  proved,  that  the  suooeas  of  this  manure  depends  in  a  groat 
measure  on  the  following  season.  If  rain  happens  to  &11  soon  after  the  rape^^ust  is  applied,  the  crop  ia 
generally  abundant :  but  if  no  rain  falla  ftira  considerable  period  the  effiscU  of  this  manure  are  little  dia. 
cemible,  either  on  the  immediate  cAp  or  on  those  which  succeed  it  There  are  tumip  drills  contrived  so 
as  to  deposit  the  manure  along  with  the  seed. 

6096.  THe  M«  of  <A«  Amflm  to  cattlodn  winter  is  very  considerable  The  atosvr  (poda  and  pointo  broken 
off  in  threshing)  is  as  acceptable  as  hay,  and  tbe  tops  are  eaten  nearly  as  greedily  as  cut  atraw,  and  are  at 
least  better  than  wheat  straw.  When  well  got,  the  smaller  stalks  will  be  eaten  up  clean.  The  offU  makes 
excellent  litter  fbr  the  farm.yard,  and  Is  usef\il  for  the  bottoms  of  mows,  stacks,  ftc  The  haulm  of  this 
plant  is  frequently  buraed ;  and,  in  some  phwes,  the  aahea,  which  are  equal  to  potash,  are  sold ;  by  whick 
pracUce,  if  no  manure  iasubatltuted,  tbe  sou  must  be  greatly  detorionted.   ItUacustomin  LinooliMhireb 
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•omeCtmet  to  lay  landi  dofirn  with  oole^  under  which  the  gnu  wedt  are  found  to  grow  welL    But  tfck 

t  of  crop,  M  alrcedy  oteerved,  is  moct  raited  to  frcthly  broken-up  or  burned  Unda,  or  to  Mioceed  carlr 

itjor  such  other  green  crops  a«  are  mowed  for  toiling  cattle.  " 

D9&  7)k«  /rover  as  a  green  food  for  sheo)  are  scarcely  surpassed  by  any  oth«r  Tegttahl*,  in  nutritious 
properties,  and  iri  being  agreeable  to  the  taste  of  the  animals :  but  in  quantity  of  produce,  it  is  inflerior  to 
both  turnips  and  cabbages.  The  crops  are  fed  off  occasionally  from  the  bi^|inn!ng  of  November  to  the 
middle  of  April :  being  found  of  great  value,  in  the  first  periodjjbr  fkttening  dry  ewes,  and  all  sorts  of 
eld  sheep ;  and,  in  the  latter,  for  supporting  ewes  and  lambs.    The  sheep  are  folded  upon  them  in  the 

iner  mctised  for  turnips,  in  which  way  they  are  found  to  pay  from  50s.  to  60s.  the  acre  |  that  quantity 
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being  sufficient  for  the  support  of  ten  sheep,  for  taa  or  twelve  weeks,  or  longer,  according  to  circum. 
atanoesL  Ra|»e  has  been  found,  by  experience,  to  be  superior  to  turnips  in  fiitteninf  sheep,  and  in  some 
cases,  even  to  be  apt  to  destroy  them  by  iU  fiittening  Quality.  In  The  Corrected  JupoH  of  LineohuJUre 
H  is  likewise  observrd,  that  rape  grown  on  fresh  land  has  the  stem  as  brittle  as  glass,  and  is  superior  to 
every  other  kind  of  food  in  fkttening  sheep :  while  that  produced  on  old  tillage  land  has  the  stem  tough 
and  wiry,  and  containing  comparatively  littte  nourishment 

6097.  TTte  Sitamum  orientate  (S^me,  Fr. ;  Setamo,  Ital.)»  BigDonMitfewt  is  cultivated 
in  Italy  for  its  seeds,  which  are  eaten  roasted  like  those  of  maize,  boiled  like  those  of  the 
millet,  made  into  a  coarse  flour  like  those  of  the  beech  or  buck  wheftt,  but  principally 
bruised  for  an  oil  used  as  a  substitute  for  butter. 

6098.  Amoftg  other  plants  which  moy  be  cultivated  by  the  British  farmer  as  oil  plants, 
.  nmj  be  mentioned  all  the  species  of  the  JTrissica  family,  the  ^napis  or  mustard  nmily, 
'  and  the  i7£phanu8  or  radish  family,  with  many  others  of  the  natural  order  of  Crudfers. 

The  seeds  of  these  plants,  when  they  remain  too  long  on  the  seedsman's  hands  for  growing, 
are  sold  either  for  crushing  for  oiC  or  grinding  with  mustard  seed.  Hiis  includes  a  go^ 
deal  of  wild  charlock  and  wild  musurd  seed,  which  is  separated  in  the  process  of  clean- 
ing grain  by  the  farmers  among  whose  com  these  plants  abound,  and  sold  to  the  seed 
agents,  who  dispose  of  it  to  the  oil  or  mustard  millers.  Various  other  CrucifercB,  as 
the  Myagrum  sa^vum,  lUlpbanus  chin^nsis  var.  oleifer,  both  cultivated  in  Germany,  the 
.Erysimum,  5!s^brium  officinile,TurTiti8,  &c. ,  might  also  be  cultivated  for  both  purposes. 

6099.  The  small  or  field  poppy  (Pa^«r  Rhetast  OUette,  Fr.),  and  also  the  Maw  seed 
(p.  somnifenmi,  var.  Favot,Fr.),  a  variety  of  the  garden  poppy,  are,  as  we  have  seen  (467.), 
cultivated  on  the  Continent  as  oil  plants ;  the  oil  being  esteemed  in  domestic  economy 
next  to  that  of  the  olive.  Other  species  might  be  grown  for  the  same  purpose.  All 
of  them  being  annual  plants  require  only  to  be  sown  on  fine  rich  land  in  April ;  thinned 
out  to  six  or  eight  inches*  distance  when  they  come  up,  according  to  the  species ;  kept 
clear  of  weeds  till  they  begin  to  run ;  and  to  have  their  capsules  as  they  ripen  gathered 
by  hand  and  dried  in  the  sun. 

6100.  The  sunflower  (Heli&nthus  dnnuus;  Tumesol,  Fr. ;  and  Girasole,  Ital.)  has  been 
cultivated  in  Germany  for  its  seeds,  which  are  found  to  yield  a  good  table  oil ;  its  husks 
are  nourishing  food  for  cattle. 

6101.  The  Afraclds  hypoga^,  Mpagrum  sativum,  "Hdsjyeris  matrondlist  "Rdjthanus  satknu 
olk/er,  and  BScinus  communis  are  cultivated  in  France  as  oil  plants. 

Sbct.  IV.     Plants  used  in  Domestic  Economy, 

6102.  Among  agricultural  plants  used  in  domestic  economy,  we  include  the  Mustardt 
Buck-wheat  or  Beech-wheat,  Cress,  Tobacco,  Chiccory,  and  a  Jew  others;  with  the  exception 
of  the  first,  they  are  grown  to  a  very  small  extent  in  Britain,  and  therefore  our  account 
of  them  shall  be  proportionately  concise. 

SuBSBCT.   1.     Mustard,  —  Qind/jis  L. ;    Tetradyn^mia  SiUqu^sa  L.,  and  Crud/era  J. 
Moutarde  or  SSnevi,  Fr. ;  Senf,  Ger. ;  Senapa,  Ital. ;  and  Mostaza,  Span. 

6103.  There  are  two  species  of  mustard  in  cultivation  in  the  fields,  the  white  mustard 
(5Sn^pis  ilba,^.805.  a),  and  the  black  or  common  (^inapis 
n^gra,  b).  Both  are  annuals,  natives  of  Britain  and  most 
parts  pf  Europe,  and  cultivated  there  and  in  China,  for  an 
unknown  period.  liVbite  mustard  flowers  in  June,  and 
ripens  its  seeds  in  July.  Black  mustard  is  rather  earlier. 
Mustard  is  an  exhausting  crop,  but  profitable  when  the 
soil  answers,  and  especially  in  breaking  up  rich  loamy 
lands,  as  it  comes  off  earlier,  and  allows  time  for  preparing 
the  soil  for  wheat.  In  breaking  up  very  rich  grass  lands, 
three  or  four  crops  are  sometimes  taken  in  succession.  It 
cannot,  however,  be  considered  as  a  good  general  crop  for 
the  farmer,  even  if  there  were  a  demand  for  it,  as,  like 
most  of  the  commercial  plants,  it  yields  little  or  no  manure. 
The  culture  of  black  or  common  mustard  is  by  far  the  most 
extensive,  and  is  chiefl^T  carried  on  in  the  county  of  Dur- 
ham. The  seed  of  the  black  mustard,  like  that  of  the 
wild  sort  and  also  of  the  wild  radish,  if  below  the  depth  of 
three  or  four  inches,  will  remain  in  the  ground  for  ages 
without  germinating :  hence,  when  once  introduced  it  is 

3  O  3 
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difficult  to  extirpate.  Whenever  they  throw  the  earth  out  of  their  ditches  in  the  Ide  of 
Ely,  the  bank  comes  up  thick  with  mustard ;  and  the  seed,  falling  into  the  water  and 
sinking  to  the  bottom,  will  remain  embalmed  in  the  mud  for  ages  without  vegetation. 

6!M.  No  tuck  luxury  as  mustard^  in  its  present  form,  was  known  at  our  tables  previously  to  179Q.  At 
that  time  the  seed  was  only  coarsely  pounaed  in  a  mortar,  as  coarsely  separated  fnm  the  integuments, 
and  in  that  rough  state  prepared  for  use.  In  the  jrear  I  have  menUoned,  it  occurred  to  an  old  woman  of 
the  name  of  Clements,  resident  at  Durham,  to  grind  the  seed  in  a  miiL  and  to  pass  the  meal  through  the 
several  processes  which  are  resorted  to  in  making  flour  flrom  wheat    The  secret  she  kept  for  many  yean 


li  pn 
rself. 


to  herself,  and,  m  the  period  of  her  exclusive  possession  of  it,  supplied  the  prlncij 
and  in  particular  the  metropolis,  with  this  article ;  and  George  I.  stamped  it  witn 
Mrs.  Clements  as  regularly  twice  a  year  travelled  to  London,  and  to  the  principal  towns  throughout 
Epgland,  for  orders,  as  any  tradesman's  rider  of  the  present  day ;  and  the  old  lady  contrived  to  pick  up 
not  only  a  decent  pittance,  but  what  was  then  thought  a  tolerable  competence.  From  this  woma»*s  resid- 
ing at  Durham,  it  acquired  the  name  of  Durham  mustard.    {Meek.  Mag.  voL  iv.  p.  87.) 

6105.  jlni/  rich  loamy  soil  will  raise  a  crop  of  mustard,  and  no  other  preparation  is 
required  than  that  of  a  good  deep  ploughing  and  harrowing  sufficient  to  raise  a  mould 
on  the  surface.  The  seeds  may  be  sown  broad-cast  at  the  rate  of  one  lippie  per  acre ; 
harrowed  in  and  guarded  from  birds  till  it  comes  up,  and  hoed  and  weeded  before  it  begins 
to  shoot  In  Kent,  according  to  the  survey  of  Boys,  white  mustard  is  cultivated  for  the 
use  of  the  seedsmen  in  London.  In  the  tillage  for  it,  the  ploughed  land  is,  he  says, 
harrowed  over,  and  then  furrows  are  stricken  about  eleven  or  twelve  inches  apart,  sowing 
the  seed  in  the  proportion  of  two  or  three  gallons  per  acre  in  March.  The  crop  is  after- 
wards hoed  and  kept  free  from  weeds. 

6106.  Mustard  is  reaped  in  the  beginning  of  September,  being  tied  in  sheaves,  and  left 
three  or  four  days  on  the  stubble.  It  is  then  stacked  in  the  field.  It  is  remarked  that 
rain  damages  it.  A  good  crop  is  tliree  or  four  quarters  an  acre ;  the  price  from  7s,  to 
20s,  a  bushel.  Three  or  four  crops  are  sometimes  taken  running,  but  this  must  in  moat 
cases  be  bad  husbandry. 

6107.  Tite  use  of  the  white  mustard  is  or  should  be  chiefly  for  medical  and  horticul- 
tiural  purposes,  though  it  is  often  ground  into  flour,  and  mixed  with  the  black,  which  is 
much  stronger,  and  far  more  difficult  to  free  from  its  black  husks.  The  black  or  com- 
mon mustard  is  exclusively  used  for  grinding  into  flour  of  mustard,  and  the  black  husk 
is  separated  by  very  delicate  machinery. 

6108.  7^  French  either  do  not  attempt  to  separate  the  husk,  or  do  not  succeed  in  it,  as  their  mustard 
when  brought  to  table  is  alwavs  black.  It  is,  however,  more  pungent  than  ours,  because  that  quality 
resides  chiefly  in  the  huik.  The  constituents  of  mustard  seed  appear  to  be  chiefly  starch,  mucus,  a  bland 
fixed  oil,  an  acrid  volatile  oil,  and  an  ammoniacal  salt  The  tr&h  powder.  Dr.  Cullcn  observes,  shows 
little  pungency^  but  when  it  has  been  moistened  with  vinegar  ana  kept  for  a  day,  the  essential  oil  is 
evolved,  and  it  is  then  much  more  acrid. 

6109.  The  leaves  qf  the  mustard  family ,  like  those  of  all  the  radish  and  Brkulcsi  tribe,  are  eaten  green 
bv  cattle  and  sheep,  and  may  be  used  as  pot-herbs.  The  haulm  is  commonly  burned ;  but  is  better  em. 
ployed  as  litter  for  the  straw.yard,  or  for  covering  underdrains,  if  any  happen  to  be  forming  at  the  time. 

61 10.  As  substitutes  for  either  the  black  or  common  mustard,  most  of  the  Cruciferae 
enumerated  when  treating  of  oil  plants  (6098.)  may  be  used,  especially  the  ^napis 
arv^nsisjor  charlock,  ^9.  orientalis,  clun^nsis,  and  ^rassicata,  tlie  latter  commonly  cultivated 
in  China.  The  iZiphanus  Raphanistrum,  common  in  com  fields,  and  known  as  the  wild 
mustard,  is  so  complete  a  substitute,  that  it  is  often  separated  from  the  refuse  com  and 
sold  as  Durham  mustard  seed. 

SuBSECT.  2.  Buck'wfteat,  —  Pdj/gonum  Fagop^rum  L.  ;  Octandria  Trigynia  L.,  and 
Pofygbneee  J,  BlS  noir  or  BU  Sarrazin,  Fr.  (corrupted  from  Hadraxin,  t.  ^.  red  com, 
Celtic)  ;  Buchweitsen,  Ger. ;  Miglio,  Ital. ;  and  Trigo  negro,  Span.  (Jig,  806.) 

61 II.  The  buck-wheat,  or  more  properly  beech-wheat  (from  the 
resemblance  of  the  seeds  to  beech  mast,  as  its  Latin  and  German 
names  import),  is  an  annual  fibrous-rooted  plant,  with  upright 
flexuous  leafy  stems,  generally  tinged  with  red,  and  rising  from  a 
foot  to  three  feet  in  height  The  flowers  are  either  white  or  tinged 
with  red,  and  make  a  handsome  appeuwice  in  July,  and  the  seeds 
ripen  in  August  and  September.  Its  native  country  is  unknown  ; 
though  it  is  attributed  to  Asia.  It  is  cultivated  in  China  and  other 
countries  of  the  East  as  a  bread  com,  and  has  been  grown  from  time 
immemorial  in  Britain,  and  most  parts  of  Europe,  as  food  for  poultry 
and  horses,  and  also  to  \je  ground  into  meal  for  domestic  purposes. 
The  universality  of  its  culture  is  evidently  owing  to  the  little  labour 
it  requires :  it  will  grow  on  the  poorest  soil,  and  produce  a  crop  in 
the  course  of  three  or  four  months.  It  was  cultivated  as  early  as 
Gerard's  time  (1597),  to  be  ploughed  in  as  manure :  but  at  present, 
from  its  inferior  value  as  a  grain,  and  its  yielding  very  little  haulm 
for  fodder  or  manure,  it  is  seldom  grown  but  by  gentlemen  in  their 
plantations  to  encourage  game.  Arthur  Young,  however,  *^  recom- 
mends farmers  in  general  to  try  this  crop.  Nineteen  parishes  out 
of  twenty,  through  the  kingdom,  know  it  only  by  name.     It  has 
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nuir.erous  excellencies,  perhaps  as  many  to  good  farmers,  as  any  oUier  grain  or  pulse  in 
use.  It  is  of  an  enriching  nature,  having  t)te  quality  of  preparing  for  wheat,  or  any 
other  crop.  One  bushel  sows  an  acre  of  land  well,  which  is  but  a  fourth  of  the  expense 
of  seed-barley.**  Its  principal  value  is  not  so  much  in  the  crop  as  in  the  great  good  it 
does  the  land  by  shading  it  from  the  heat  of  the  sun.  When  the  wheat  fidlow  can  be 
perfectly  cleaned  before  the  middle  at  June,  it  b  fiu-  better  to  sow  the  ground  with  buck- 
wheat than  let  it  be  bore ;  the  wheat  crop,  whether  the  dung  be  laid  on  before  or  after 
the  buck-wheat,  will  be  one  third  better  than  without  it  (J.  if.) 


6112.  TAen art di^cmiiptckt in 
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and  F.  taUMcum  (Jig.  807.  a.)  to  laid  by  aome  to  be  nearly 
as  productive  as  P.  Fagopyrum.  Von  Thaer. 
however,  to  of  a  dlfftrent  opinion.    In  Nipal 


P.  emarginlLtuni  (A)  to  cultivated.  Aooordlng 
to  Bl  DecandoUe,  the  fkrmen  of  Piedmont, 
eipeciallf  in  the  valley  of  Lucerne^  chiefly 
employ  the  P.  tat4ricum ;  becanae  it  ripens 
more  ouickly,  and  to  therefore  leas  likely  to 
siiffbr  Arom  cold  summers,  or  from  being  sown 
on  the  sides  of  the  mountainn  The  Pied- 
montete  distinguish  the  P.  Fagop^rum  bv  the 
name  of  **  Formentine  de  Savoie,**  ana  the 
P.  tatliricum  by  that  of  **  granctte,"  and 
**  Formentine  de  Luscrne.*'  The  principal 
ol^jection  to  the  latter  is,  that  its  flowers  ex. 
pand  irregularly  and  unequally,  and  that  the 
flour  is  blackish  and  rather  Utter.  The  P. 
Fagop^rum  is,  however,  cultivated  in  the 
richest  paru  or  Europe  as  a  food  for  domestic 
fowls  or  other  birds,  rather  than  for  the  uae 
of  man.  Cakes  made  of  the  flour  of  thto  spe. 
cies,  we  aretoM  by  Thunbergp  round,  coloured, 
and  baked,  are  sold  in  every  inn  in  Japan. 
Loureiro  states,  that  P.  odorktum  to  cuL 
tivated  throughout  the  kingdom  of  Cochin 
China,  as  an  excellent  vegetable  for  eating 
with  broUed  meat  aad  fish.  (JSol.  Beg.) 

6118.  In  Ihe  culture  of  the  buck- 
wheat the  soil  may  be  prepared  in  dif- 
ferent ways,  according  to  the  intention 
of  the  f\iture  crop ;  and  for  this  there  is  time  till  tlie  end  of  May,  if  seed  is  the  object, 
and  till  June  if  it  is  to  be  ploughed  in.  It  will  grow  on  any  soil,  but  will  only  produce 
a  good  crop  on  one  that  is  tolerably  rich.  It  is  considered  one  of  the  best  crops  to  sow 
along  with  grass  seed;  and  yet  (however  inconsistent)  Arthur  Young  endeavours 
to  prove  that  buck-wheat,  from  the  closeness  of  its  growth  at  the  top,  smothers  and 
destroys  weeds,  whilst  clover  and  grass-seeds  receive  considerable  benefit  by  the  shade 
it  affords  them  from  the  piercing  heat  of  the  sun ! ! 

61 14.  The  season  of  sowing  cannot  be  considered  earlier  than  the  last  week  of  April 
or  first  of  May,  as  the  young  plants  are  very  apt  to  be  destroyed  by  frost.  The  mode  is 
always  broad-cast,  and  the  quantity  of  seed  a  bushel  per  acre ;  it  is  harrowed  in,  and 
requires  no  other  culture  than  pulling  out  the  larger  weeds,  and  guarding  from  birds 
till  the  reaping  season. 

6115.  Buck-wheat  is  harvested  by  mowing  in  the  manner  of  barley.  After  it  is 
mown,  it  must  lie  several  days,  till  the  stalks  are  withered,  before  it  is  housed.  It  is  in 
no  danger  of  the  seeds  falling,  nor  does  it  suffer  much  by  wet.  From  its  great  suc- 
culency  it  is  liable  to  heat,  on  which  account  it  is  better  to  put  it  in  small  stacks  of  five 
or  six  loads  each,  than  in  either  |i  large  one  or  a  bam. 

6116.  The  produce  ^fthe  grain  of  this  plant,  though  it  has  been  known  to  yield  seven 
quarters  an  acre,  may  be  stated  upon  the  average  at  between  three  and  four ;  it  would 
be  considerably  more  did  all  the  grains  ripen  together,  but  that  never  appears  to  be  the 
case,  as  some  parts  of  the  same  plant  will  be  in  flower,  whilst  others  have  perfected 
their  seed. 

6117.  The  use  of  the  grain  of  buck-wheat  in  this  country  is  almost  entirely  for  feeding 
poultry,  pigeons,  and  swine.  It  may  also  be  given  to  horses,  which  are  said  to  thrive 
well  on  it ;  but  tlie  author  of  The  New  Farmer*s  Calendar  says,  he  thinks  he  has  seen  it 
produce  a  stupefying  effect. 

6118.  //  hat  bren  used  in  the  dtstUUry  In  England ;  and  it  to  a  good  deal  used  in  that  way,  and  atoo  as 
horse-corn,  on  the  Continent  Young  savs,  a  bushel  goes  farther  than  two  busheto  of  oats ;  and  mixed 
with  at  least  four  times  »»  much  Inran,  will  be  AiU  feed  for  any  horse  for  a  week.  Four  bushels  of  the  meal, 
3  at  4cwt  will  fatten  a  hog  of  sixteen  or  twenty  stone  in  three  weeks,  giving  him  afterwards  three 
Is  of  Indian  com  or  hog.peas  broken  in  a  mill,  with  plenty  of  water.  Eaght  b< 
meal  will  go 

b'119.  The  meat  qf  buck  vtheai  to  made  into  thin  cakes 
England :  and  it  is  supposed  to  be  nutritious,  and  not  a 

6l2a  The  biotsom*  of  thto  plant  aflbrd  a  rich  repast  to  bees,  both  from  the  quantity  of  honey  they'c— 
tain,  and  fVom  their  long  duration.  On  thto  account  it  to  much  prixed  in  France  and  Germany,  and 
Du  Hamel  advises  bee  fkrmers  to  carry  their  hives  to  fields  of  thto  crop  in  the  autumn,  as  well  as  to  heath 

3  ()  i 


iheto  of  Indian  com  or  hog.peas  broken  in  a  mill,  with  plenty  of  water.    Jraght  busheto  of  budcwbeat 
as  fkr  as  twelve  bushels  of  barley  meal. 


!s  called  crumpits  in  Ifaly,  and  even  in  some  parts  of 
apt  to  turn  acid  upon  the  stomach.  IJVtihering.) 
i  to  bees,  both  from  the  quantity  of  honey  they  con- 
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6121.  Tke  hamlm  of  buc|uwheat  it  atid  tfi  be  more  nowiistiing  than  dotrer  when  cut  white  ^^  tamer. 
Banister  lays,  ft  hu  a  pecuflar  inebriating  quaFity.  He  lias  seen  ho«,  after  havingAd  liearttlj  on  it» 
oome  home  ia  such  a  sUte  of  intMlcatlon  as  to  bo  tthable  to  walk  without  reeling;  The  drietf  haohn  is 
not  eaten  readilj  by  any  descriptloii  of  afoiaialt  and  aflbids  but  Tery  little  manure.  On  the  whole,  the 
crop  is  of  most  value  when  ploughed  in  green  /or  the  latter  purpose. 

6122,  M  a  seeH  crop,  the  author  of  .T/itf  JNVtr  Farmer^ t  Ccdendar  seems  jt^fied  in 
saying,  it  is  only  valuable  on  land  that  wiH,  grow  nothing  ehe. 

Stf BSKCT.  d.  Tbb€Xco.  —  Mcori^TM  X. ;  Peni&fidriA  Monogfma  L.,  and  Solhnem  5.  Le 
Tabact  Fr. ;  der  Tabakt  Get. ;  TnhacdOy'ltiiL  ;  Tabacoy  Spaa. ;  and  Pitum or  Pstumct 
BrasO. 

61 23.  The  species  cuUioaled  are  annuals,  natives  of  M«dco,  or  other  parts  of  America, 
and,  according  to  some,  of  both  hemispheres.  It  was  brought  to  Europe  etrij  in  the 
sixteenth  century,  after  the  discovery  of  'America  by  Columbus,  probabljr  about' 1519; 
from  Portugal  to  France  about  1560,  by  John  Nicot,  after  whom  the  plant  is  named; 
and  to  England,  according  to  Lobel,  about  1 570 ;  according  to  Hume  by  Ralph  JLianet 
in  15S6,  firom  the  island  <^  Tobacco  in  the  Gulf  of  Mexico,  whence  the  popular  name. 

6184  Tke  custom  qf  smoking  is  of  unknown  antiquity  in  Asia,  Persia,  and  other  eastern  countries ; 
but  whether  the  plant  used  was  tobacco  is  very  doubtfiil  The  natives  of  Mexico,  in  the  present  day,  not 
only  use  it  as  an  artirleof  luxnry,  bait  as  a  leoedf  for  ail  diseases,  and,  when  provisions  fail  them,  for 
allaying  the  poins  of  hunger  and  thirst  The  use  of  smoicing  was  introduced  to  England  by  Capt  Lane, 
who  had  learned  the  custom  In  Virginia,  in  1586.  He  brought  home  with  him  several  pipes  and  taught 
the  custom  to  Sir  Walter  fialegh,  who  sooa  acquired  a  tsste  for  it,  and  began  to  teach  it  to  his  friends^ 
He  gave,  we  are  told,  **  smoking  parties"  at  his  house  at  Islington,  when  the  guests  were  treated  with 
nothing  but  a  pipe  and  a  mug  of  ale  and  nutmeg.  {Biog.  Brit.)  Down  to  the  time  of  Elisabeth,  it  was  not 
uncommon  for  ladies  to  smoke.  During  the  rcTgn  of  James  her  successor,  most  of  the  princes  of  Europe 
violently  opposed  its  use.  James  of  England  wrote  a  book  against  it ;  the  Grand  Duke  of  Moscow  forbade 
its  entrance  into  his  territory  under  pain  of  the  knout  for  the  first  oflbnce,  and  death  for  the  next.  The 
emperor  of  the  Turks,  the  king  of  Persia,  and  poiie  Urtutn  V 11 1.,  issued  similar  prohibitions,  ail  of  which 
were  as  ridiculous  as  those  which  attended  the  introduction  of  cofibc,  or  Jesuit's  bark.  At  present,  all 
the  sovereigns  of  Europe,  and  most  of  those  of  other  parts  of  the  world,  derive  a  considerable  part  of  tneir 
revenue  fVom  tobaeca 

61S5.  ne  euUtimtioH  <tftobaeeo  on  the  Continent  was  not  attempted,  except  in  gardens,  till  the  beginning 
of  the  seventeenth  century.  Under  Louis  XIII.  and  XIV.,  Its  cultivation  was  allowed  in  certain  pro. 
vincet.of  France ;  and  about  the  same  time  it  was  faitroduced  as  an  article  of  cottage  ox  spade  culture.  In 
Holland,  Germany,  and  part  of  Sweden.  It  also  spread  into  Switserland  and  Italy,  and  to  various  coun. 
tries  of  the  East  It  la  at  present  cultivated  in  almost  every  country  of  the  world,  but  for  commercial 
purposes  chiefly  on  the  Continent  and  islands  of  North  America,  and  more  especially  in  Virginia,  Cuba, 
and  St  Dominga  In  no  other  parts  of  the  world  is  it  so  wed  manulkctured  lor  the  purpose  of  smoking 
as  in  Ravanna. 

6106.  Tn  England  the  practice  of  planting  and  growing  tobacco  began  to  creep  in  in  the  time  of 
Charles  II.;  and  an  act  was  pasped  fixing  a  penalty  of  10/.  for  every  rood  of  land  so  cultivated,  but  making 
it  lawftil,  however,  to  grow  small  quantities,  not  exceeding  half  a  pole,  '*  in  a  physic  or  university  garden, 
or  in  any  private  garden  fbr  physic  or  chirurgery.'*  This  act  and  others  were  confinned  by  difi^rent  arts 
during  the  reign  of  6ea  II i.  Notwithstanding  this  act,  however,  tobacco  was  much  cultivated  a  few 
years  prior  to  178S,  in  the  vales  of  York  and  Rvedale  In  the  latter  district  it  did  not  excite  the  notice  of 
regal  authority ;  and  was  cured  and  manuf^ured  by  a  man  who  had  formerlv  been  employed  upon  the 
tobacco  plantations  tn  America ;  who  not  only  cured  It  properly,  but  gave  it  the  proper  cut,  and  finally 
prepared  it  for  the  pipe.  But  in  the  vole  of  York  the  cultivators  of  it  met  with  less  fkvourable  circum. 
stanceSb  Their  tobaceo  was  publicly  burnt,  and  themselves  severely  fined  and  imprisoned.  Penalties,  it 
was  said,  were  paid  to  the  amount  of  30,0001.  This  was  enough  to  put  a  stop  to  the  illegal  cultivation  of 
tobaeca  But,  perhaps  rather  unfortunately,  it  has  likewise  put  a  stop  to  the  cultivation  of  that  limited 
Quantity  of  htfr  a  rood,  which  the  law  allows  to  be  planted  for  the  purpose  of  physic  and  chinugety,  or 
destroying  insects. 

61S7.  In  SeoUandj  about  the  sane  tlm&  tobacco  was  cultivated  in  various  parts,  more  especially  In  the 
neighbourhood  of  Keiso  and  Jedburgh.  Its  produce  was  so  great,  that  thirteen  acres  at  Crailing  fetched 
104/.,  at  the  knr  rate  of  4rfl  per  lU  (being  460  R».  per  acra),  and  woukl  have  brought  more  than  three  times 
as  much,  had  not  an  act  of  parliament  oUiged  the  cttltivator  to  dispose  of  it  to  govemiacnt  at  that  price. 
{CoyaUv  Beports.) 

eiflBL  lis  Ireland^  Xdbaibco  waa  introduced  Into  the  county  of  Cork,  with  the  potato,  by  Sir  Walter 
Ralegh ;  but  the  culture  of  the  ftMrroer  does  not  appear  to  have  made  much  progress,  though,  according 
to  Humboldt,  it  preceded  that  of  the  potato  in  Europe  more  than  one  hundred  and  twenty  years,  having 
been  extetisivcly  cultivated  in  Portugal  at  the  time  that  Sir  Walter  Ralegh  brought  it  ft-om  Vii^nla  to 


England  in  1586. .  A  writer  in  1725,  quoted  by  Brodigan,  says,  I  have  not  heard  that  a  rood  of  tobacco  waa 
ever  planted  in  this  kingdom.  An  act  of  George  III.  repealed  several  preceding  acts,  that  prohibited  the 
growth  and  produce  of  tc4>acoo  in  Ireland;  and  this  is  the  fbundation  oo  which  Ireland  now  rests  her 


claim  to  that  branch  of  culture.  Until  the  year  IKS,  Brodigan  observes,  th»  culture  was  limited ;  but  in 
that  year  there  were  one  hundired  and  thirty  acres  under  tobacco;  and  in  18S9,  one  thousand  acres  in 
Wexford  alpoe  "  It  haf  been  partially  cultivated  in  the  adjoining  counties  of  Cartow,  Watccford,  and 
Kilkenny,  and  In  other  {Jacea  In  tae  province  of  Connaught  an  experiment  was  made  in  the  vicinity  of 
Wes^iort  It  has  been  flrown  in  oae  or  two  instances  near  Dublin ;  in  the  noittiem  section  of  the  king, 
dom  two  or  three  trialf  have  taken  place  on  a  small  scde  ;**  and  Mr.  Brpdinn,  the  author  of  the  treatise 
fkom  which  we  quote,  has  cultivated  several  acres  in  the  neighbourhood  ofprogheda,  preparing  the  soil 
by  hoiae  labour  as  fbr  tu(ni|A 

618a  The  restriettH  jyvMas  wiA  probaUy,  at  no  distant  time,  be  removed  from  tobacco^  and  fVom  evoy 
other  crop:  but  that  tobacco  ever  will  enur  into  the  general  course  bfcropi  of  the  Bfltlsk  fkrmer,  we  do 
not  think  llkdy ;  because,  when  tort^in  tals,  as  ia  every  thiiu  elfe,  is  (moe  made  free,  the  tobacco  of 
warmer  climates  will  unquestionalif^  be  prei^rred  to  that  of  the  British  Idea  At  prsient  there  is  a 
number  of  geallemen  la  the  House  of  Commons  who  use  tobacco ;  but  should  Its  use  beoome  un&shioD- 
aUe  among  the  higher  elasaes,  we  should  not  be  surprised  to  see  an  attempt  made  to  lay  such  a  tax  oo  the 
Ibrrign  commodity  as  would  give  the  landed  interest  a  mosiopoly  of  an  inferior  article,  which  would  thus 
be  forced  by  the  rich  oo  the  poor.  We  trust,  however,  to  the  growing  political  sense  of  the  country,  to  the 
force  of  opinion,  in  abort,  to  the  press,  to  avert  such  an  evlL  In  the  mean  time,  we  ardently  desire  to  see 
the  culture  of  tobacco  permitted  and  successfully  attempted  in  Ireland,  in  order  to  aid  in  employing  the 
population  of  that  country ;  and  we  should  wish  also  to  see  every  cottaeer  in  the  three  kingdoms  growing 
his  half  rood,  which  the  law  permits,  and  which,  at  a  moderate  calculation,  ought  to  produce  4  lbs.  m 
tobacco  fbr  bis  own  smoking  or  snufl;  or  fbr  sdling  to  his  ndghbours.  For  this  purpose  we  shall  enter 
into  the  culture  of  tobacco  at  greater  length  than  might  ottierwise  be  advisable. 
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6 1 90.  The  annual  tpedet  oftobaccOf  like  the  annual  species  of  almost  all  dicotyledonous 
plants,  may  be  grown  in  every  country  and  climate ;  because  every  country  has  a  sum- 
mer, and  that  is  the  season  of  life  for  annual 
plants.  In  hot,  dry,  and  short  sununers,  like 
those  of  the  north  of  Russia  and  Sweden,  to- 
bacco plants  will  not  attain  a  large  size,  but  the 
tobacco  produced  will  be  of  delicate  quality 
and  good  flavour:  in  long,  moist,  and  not 
very  warm  summers,  such  as  those  oi  Ireland, 
the  plants  will  attain  a  very  large  sixe,  per- 
haps as  much  so  as  in  Virginia,  but  the  to- 
bacco produced  will  not  have  that  superior 
flavour,  which  can  only  be  given  by  abundance 
of  clear  sunshine,  and  free  d^  air.  By  a  skilful 
manufacture,  and  probably  by  mixing  the  to- 
bacco of  cold  countries  with  that  of  hot  coun- 
tries,-by  using  different  species,  and  perhaps  by 
selecting  particular  varieties  of  the  Virginian 
species,  the  defects  in  flavour  arising  from  cli- 
mate may,  it  is  likely,  be  greatly  remedied. 

6151.  Species  and  varieties.  The  species  ahnost  every 
where  cultivated  in  America  is  the  N.  Tabitemm 
iJI^.  808.),  or  VirginUn  tobacco,  of  which  there  U  a 
variety  or  sub-spccie*  knowo  as  N.  macrophVUa.  but 
of  which  we  have  never  seen  any  plants.  N.  rostica 
ijtg.  809.),  the  common  green  tobacco  {/ausse  tabae  of  the  French,  and  Bauem  Tabae  of  the  Oennans), 
\  I  on.^.  is  very  generally  cultivated  almost  to  the  exclusion  of  the 

W^t  iL^  other  species  in  the  north  of  Germany,  Russia,  and  Sweden, 

where  almost  every  cottager  grows  his  own  tobacco  for 
smoking.  It  also  seems  to  be  the  principal  sort  grown  in 
Ireland.  There  U  a  variety  of  it  cultivated  in  Wexford, 
erroneously  denominated  Oronooko,  and  another  commonly 
called  negro-head.  Both  are  very  hardy  and  very  pro. 
ductive,  hut  the  produce  is  not  of  a  very  good  flavour. 
There  are  other  species  grown  in  America;  the  best  Ha. 
vannah  cigars  are  said  to  be  made  flrom  the  leaves  of  N.  re. 
p^nda  (^g.8ia  a),  a  species  introduced  to  this  country  from 
Havannah  so  late  as  182JL  The  Indians  of  the  Rocky  Mouo. 
tains  of  North  America  are  said  to  prepare  their  tobacco 
nrom  N.  quadrivliivis  {fig.  8ia  6),  introduced  in  1811,  and 
N.  rokna  {fig.  8ia  c)  introduced  in  182a  These  species  are  all 
annuals,  andthe  last  requires  the  protection  of  a  green-house 
to  make  it  ripen  its  seeds.  There  are  several  very  distinct 
varieties,  if  not  species,  cultivated  in  the  Caraccas,  of  which 
some  account  by  Mr.  Fanning,  proprietor  of  the  Botanic 
Garden  of  the  Caraccas,  will  be  found  in  the  Gardener's 
MagOMine,  vol  vi.  p  S87.  There  are  also  some  other  annual 
species,  and  some  species  of  the  genus  Pethnaa  which 
is  nearly  alUed  to  the  NiootidiM,  the  leaves  of  which 
might  be  manufactured  into  very  good  tobacca  There 
can  be  Uttle  doubt  that  the  N.  Tabdcttm,  the  seeds  of 
which  may  be  purchased  in  every  seed-shop,  is  alone  de. 
serving  the  attention  of  the  British  cultivator,  as  a  first 
exper^nt 

61SS.  Soil.  In  a  strict  sense,  the  native  soil  of  the  tobacco  is  imknown  in  this 
country ;  by  which  we  mean  the  primitive  earths  or  rocks  to  which  it  belongs.  We 
are  inclined  to  attribute  it  to  alluvium  and  sand-stone  rather  than  to  clay  or  lime.     In 
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Virginixi  the  best  tobacco  is  grown  in  8  rich  loamy,  but  rather  light  soil,  which  has 
been  newly  taken  into  cultivation.  In  Alsace,  where  we  have  aeen  stronger  tobacco  of 
the  Virginian  kind  than  in  any  other  part  of  France  or  in  Germany,  the  soil  is  a  brown 
loam,  rather  light  tlian  heavy,  such  as  would  grow  excellent  potatoes  and  turnips,  and 
which  has  l)ecn  for  an  unknown  period  under  the  plough.  Wherever  potatoes  or  turnips 
may  be  cultivated,  there  we  think  tobacco  may  be  grown. 

6133.  CHmaie.  As  it  is  beyond  a  doubt  that  the  best  tobacco  is  produced  in  countries 
within  the  tropics,  it  is  evident  that  it  cannot  be  worth  culture  in  Britain  in  situations 
not  naturally  mild  or  warm.  Tobacco  can  never  be  worth  growing  in  situations  much 
above  the  level  of  the  sea,  nor  on  wet  springy  soils  or  northern  exposures. 

6134.  Culture,  We  shall  notice  in  succession  the  practice  in  the  West  Indies,  Vir- 
ginia, and  Maryland,  in  Alsatia,  in  H<^land,  in  the  South  ot  France,  and  in  Ireland, 
as  lately  practised  by  Mr.  Brodagan,  and  suggest  what  we  think  the  best  mode.  We 
shall  draw  our  information  chiefly  from  a  valuable  article  in  the  Nouveau  Court  ComjUei 
^ AgrkvJUure,  edition  1823,  and  from  the  treatise  of  T.  BitxUgan,  Esq.,  1830 ;  looking  into 
Carver's  Treatise  on  the  Tobacco  Plants  1779;  Tatham's  JSutorical  and  Practical  Essay, 
1800;  Jennings's  Practical  Treatise,  1830;  and  our  own  notes  of  1813-15,  18,  19,  and 
1828,  on  Sweden,  Germany,  and  France. 

6135.  Culture  in  the  Wegt  Indies.  In  the  island  of  Tortuga,  the  tobaooo  teeds  are  sown  in  beds  twelve 
feet  square,  and  transplanted  into  tlie  flelds  when  alwut  the  sise  of  young  lettuces,  in  rows  three  feet  apart, 
and  the  plants  three  feet  distant  in  the  row.  Tlie  soil  is  hoed  and  kept  dear  of  weeds,  and  the  plaot 
stopped  when  about  a  foot  and  a  half  high.  The  buds  which  push  ttam  the  axillae  of  the  leaves  are  taken 
out  with  the  finger  and  thumb,  in  order  to  throw  the  whole  force  of  the  plant  into  the  leaves.  When  the 
edges  and  points  of  the  leaves  begin  to  get  a  little  yellow,  the  stalks  are  cut  over  by  the  surface  when  the 
leaves  are  wholly  fVeed  from  dew ;  they  are  then  carried  into  a  close  house,  so  close  as  to  shut  out  all  air, 
and  hung  upon  lines  tied  across  for  the  purpose  of  drying.  When  the  stalks  begin  to  turn  brownish,  they 
are  taken  off  the  lines  and  put  into  a  large  bin  or  chest,  and  heavy  weights  laid  on  them  for  twelve  day*. 
They  are  then  taken  out,  and  the  leaves  stripped  ftvrn  the  stalks,  again  put  into  tlie  bin,  and  again  well 
pressed,  and  complelely  excluded  ftom  air  for  a  month.  They  are  now  taken  out  and  tied  into  bundles^ 
of  about  sixty  leaves  in  each,  which  bundles  are  kept  completely  excluded  ftom  the  air  hi  a  box  or  cheet 
till  wanted  for  disposal  to  the  manufacturer.  {Dr.  Barkam,  a  contemporary  qf  Sir  Hans  Sloatt,  to 
Jamakat  as  quoted  b^  Brodigan,  pL  12L)  The  spedet  to  which  the  above  account  refers,  is,  in  all  proba- 
WIlty.theN.rep&nda. 

6136.  Culture  in  Virginia  and  Maryland.  New  soil  of  a  medium  quality  is  preferred :  the  seeds  are 
mixed  with  six  times  tneir  bulk  of  wood.4uhes  or  sand,  sown  on  beds  of  finely  prepared  earth,  as  early  in 
spring  as  possible,  and  covered  with  straw,  branches,  or  boards  at  nights  when  any  danger  is  apprehended 
Kom  flrosts ;  they  are  of  course  kept  clear  of  weeds.  The  field  intended  for  the  plants  is  in  the  mean  time 
well  laboured  with  the  plough  ;  it  is  laid  into  ridglets  three  feet  wide,  and  along  the  centre  of  each  a 
row  of  plants  is  placed  by  means  of  a  line  marked  with  knots,  at  three  feet  apart ;  the  plants  of  the  one 
row  alternating  with  the  intervals  of  the  other:  so  that  when  the  field  is  completed,  the  whole  stand  In 

aulncunx.  The  plants  are  taken  ftom  the  seed-bed  to  the  field  when  they  have  five  or  six  leaves  exdu. 
[ve  of  the  seed  leaf;  but  they  may  be  transplanted  with  fewer  or  more  leaves  in  moist  or  cloudv  weather. 
They  are  taken  up  carefUUy,  raising  the  earth  under  them  with  a  spade,  and  carrying  them  to  the  Add  In 
a  basket,  and  they  are  planted  with  dibbers  an  inch  in  diameter  and  fifteen  inches  long.  They  arc 
inserted  as  deep  as  the  seed  leaf,  but  no  deeper.  In  a  month  afterwards  they  will  have  grown  a  foot  in 
height,  and  will  require  to  be  hoed  and  weeded.  When  they  have  attained  the  height  of  two  feet,  the 
summit  of  each  plant  is  pinched  out,  and  the  lower  small  leaves,  and  any  others  dirtied  or  injured  by 
insects,  picked  olC  From  eight  to  twelve  good  leaves  may  now  remain  on  each  plant  The  remaining 
part  of  the  culture  consists  chiefly  in  removuig  weeds  or  insects,  and  in  pinching  out  the  buds  which 
appear  in  the  joints  or  axiUas  of  the  leaver  From  the  time  that  the  tops  of  the  plants  are  pinched  off,  till 
that  when  the  crop  is  fit  to  be  gathered,  is  generally  about  five  or  six  weeks.  During  this  time  the  plants 
are  looked  over  two  or  three  times  every  week,  for  the  purpose  of  pinching  off  the  lateral  buds,  so  as  to 
confine  the  entire  effort  of  vegetation  to  the  nourishing  of  the  dght  or  twelve  leaves.  When  the  leaves 
begin  to  change  colour,  droop  at  the  extronities,  begin  to  smell  rather  more  strongly,  to  become  ftirrowcd, 
rougher  to  the  touch,  and  easily  broken  when  bent,  the  plants  are  cut  over  by  the  surface  when  the  dew 
is  oon^>letely  removed  ttom  them.  Some  cut  them  an  inch  under  the  surface,  and  others  an  inch  above 
It  Each  phint  is  left  on  the  spot  where  it  is  cut  for  one  day,  and  turned  in  the  course  of  that  day  three  or 
four  times,  to  expose  every  part  equally  to  get  dried  by  the  heat  of  the  sun.    Sometimes  the  plants  are 

Kthered  into  heaps,  and  remain  on  the  field  during  the  night  in  order  to  be  spread  out  again  the  next  day ; 
t  more  generally  they  are  collected  tosether  before  the  dew  begins  to  fall,  and  put  into  a  Inn  covered  with 
boards  on  which  stones  are  laid,  and  left  in  that  situation,  excluded  ttom  the  air,  for  three  or  four  days  to 
ferment  Afterwards  they  are  taken  out,  two  and  two  tied  together  at  the  root  end  of  the  stem,  or  the  same 
efilfect  produced  by  running  a  peg  through  them,  then  hung  across  lines  or  cross-beams,  and  thus  dried  in  open 
sheds.  After  the  plants  have  been  completely  dried,  they  are  taken  down  ttom.  the  cords,  poIesL  or  beams, 
to  which  they  have  been  attached,  in  a  moist  day ;  because  if  they  were  to  be  handled  in  a  very  dry  day,  the 
leaves  would  fUI  to  pieces,  or  crumble  into  powder.  They  are  now  spread  on  hurdles  in  heaps,  and  covered 
with  mats  for  a  week  or  two  to  sweat :  durmg  this  time  the  heap  is  flrequently  examined  and  turned,  in 
order  that  every  part  may  be  equally  heated  and  fermented,  and  no  put  burnt  This  is  said  to  be  the 
most  dUBcult  part  of  the  prenaration,  as  it  unquestionably  is  of  the  art  of  making  hay ;  experience  alone 
can  teach  its  attainment  The  fermentation  odng  «)mpleted,  the  leaves  are  separated  fhnn  the  stems, 
the  latter  thrown  away,  and  the  former  separated  into  three  classes,  bottom  leaves,  top  leaves,  and  middle 
leaves.  These  leaves  are  now  dried  under  cover,  and  tied  together  in  bundlea  often  or  twdvc,  which  are 
called  manoques  or  hands ;  thcM  are  packed  In  regular  layers  into  casks  or  boxes,  and  compressed  so  as  to 
exdude  all  air  by  means  of  a  round  board  of  the  same  diameter  as  the  interior  of  the  cask,  and  which  ia 
every  now  and  then  put  in  and  pressed  down  by  means  of  a  lever,  which  communicates  a  pressure  of  be- 
tween  3000  and  4000  pounds.  This  manner  of  close  packing  Is  essential  for  the  pceservation  of  the  tobacco. 
The  operation  is  always  performed  when  the  air  is  humid,  because,  as  before  observed,  dried  tobacco  la 
extremely  brittle.  Good  tobacco  thus  prepared  no  longer  ferments,  except  very  slightly  m  the  succeeding 
spring  at  summer,  and  which  is  found  to  be  an  advantage  The  finest  tobacco  is  grown  in  the  west  of 
VirginU  and  lfar>'land,  near  the  AUeghany  Mountains,  where  the  temperature,  during  lU  growing  season.  Is 
between  SO^and  70°.  {N.  Cours  ComplettrJgr.Ac)  Thespedesinthis  case  is  unquestionably  N.  TabAeum. 

6137.  Culture  qf  the  tobacco  in  HoUtmd.  The  species  is  chiefly  N.  TobUcum^  but  sometimes  N.  r^sUra. 
The  culture  is  carried  to  a  considerable  extent,  especially  in  the  provinces  of  Quelders  and  Utrecht  The 
seed  is  sown  In  hotbeds,  ten  f^  broad,  and  of  any  convenient  length  :  tlie  depth  of  the  dung  of  the  bed  is 
two  feet,  and  the-iVame  which  is  placed  on  it  is  sometimes  covered  with  sashes,  but  more  commonly  with 
mats  only  during  nights.    The  pUnts  arc  transplanted  into  fields  whUJi  receive  a  sort  of  garden  culture. 
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TIm  lurikoe  li  laid  out  Intobedi  or  rldtkts  two  fcet  and  a  half  widc^  with  allnrc  between  of  nine  inches 
or  a  fbot  The  bedf  are  railed  two  feet  above  the  alleys,  and  are  composed  of  alternate  layers  of  rich  soU 
and  dung  rotten  almost  to  mould.  The  direction  of  the  bed  is  north  and  south,  and  on  each  two  rows  of 
plants  are  inserted  at  eighteen  inches'  distance  between  the  rows,  andat  the  same  between  plant  and  plant ; 
the  plants  of  one  row  alternating  with  the  interstices  of  the  others.  The  summer  culture  is  the  same  as 
In  Virginia,  but  the  gatherine  of  the  crop  is  diiftrently  performed.  When  the  leaves  hare  shown  the 
usual  symptoms  of  maturity,  tne  lowest,  or  those  of  the  third  quality,  and  the  middle  leaves,  or  those  of 
the  second  quality,  are  stripped  off*  and  kept  separate,  and  from  four  to  six  at  top  left  on  for  some  time 
longer.  The  Icares  strioped  oif  are  separately  dried,  and  in  the  mean  time  the  plants  watched,  and  every 
sutter  or  bud  which  makes  its  appearance  pinched  off.  The  top  leaves,  or  those  of  the  first  quality,  are 
gathered  when  ready ;  and  all  the  remaining  parts  of  the  process  with  the  three  qualities  is  exactly  the  same 
aa  in  Virginia.    (/Mt) 

61S&  Cuiimre  M  Aikaiia,  and  generallv  In  the  north  and  west  of  France  and  south  of  Germany.  The 
seed,  chiefly  of  N.  Tahdeum,  is  sown  in  iCarch,  or  even  earlier,  in  beds  of  Mne  mould  in  a  garden,  covered 
at  night,  and  till  it  comes  upw  during  day  alscs  with  straw  mata  When  it  begins  to  come  up,  these  are 
removed  by  nine  o'dock  in  the  morning,  and  put  on  again  when  the  sun  goes  down.  After  the  plants 
have  produced  their  seed  leaves,  the  straw  mats  are  supported  by  hoops  or  rods,  so  as  not  to  Iqfure  the 
plants.  About  the  end  of  April,  the  plants  will  be  found  to  have  attained  from  two  to  four  leaves,  ex. 
elusive  of  their  seed  leaves  r  and  from  this  time  to  the  middle  of  June  is  considered  the  leason  for  trans, 
planting  them  into  the  fleltls.  The  best  crops,  other  circumstances  the  same,  are  obtained  from  planta 
transplanted  before  the  middle  of  Hay.  Both  in  Holland  and  Alsatia.  sheep's  dung  is  found  the  best 
manure  for  the  tobacoa  The  ground  is  made  as  fine  as  possible,  not  laid  into  ridges  unless  wet,  and  the 
plants  are  i^anted  in  rows,  generallv  two  feet  and  a  half  apart,  and  the  plants  alteniating  at  the  same  dia. 
tance  in  the  row.  Much  of  the  value  of  the  crop  depends  on  the  dryness  and  warmth  of  the  summer,  a 
good  wine  year  being  invariably  a  good  tobacco  year.  In  cold  wet  seasons  many  of  the  lower  leaves  be. 
oome  rusty  or  spotted ;  and  though  these  do  not  always  appear  before  the  second  fermentation,  yet  they 
ultimately  become  obvious  by  changing  into  holes  after  the  last  drying ;  their  inferiority  then  become* 
obvious  to  the  purchaser.  The  top  leaves  alone  are  those  used  for  manufacturing  into  snu^  and  they 
bring  much  the  highest  price  These  leaves  generally  remain  on  the  plant  till  the  twentieth  of  August: 
but  ttie  lower  leaves  are  commonly  gathered  by  the  fifteenth  ot  July.  The  tcm  of  the  plants  are  not 
generallv  pinched  off  till  about  the  beginning  of  AugusL  and  they  ccmtinue  gathering  leaves  from  that 
time  till  tney  are  interrupted  by  white  frost    Every  dght  days  after  the  operation  of  topirtng,  the  side 


those  of  one  quality  threaded  together  on  lines,  leaving  a  space  about  the  width  of  a  finger  between  each 
lea£  The  lines  thus  charged  with  leaves  are  stretched  from  one  side  to  the  other  of  the  drying  shed,  or 
lengthwise  under  the  eaves  of  cottage  roofs,  which  are  made  to  project  from  one  foot  to  three  foet  for  the 
purpose  of  drying  tobacco  and  maiae.  The  more  extensive  growers  have  large  sheds  or  barns  on  purpose, 
and  theae  are  always  constructed  with  openings  on  all  sides,  so  as  to  admit  of  the  most  perfect  ventilation. 
When  the  air  does  not  circulate  freely  among  the  leaves,  instead  of  drying  yrilow  they  dry  green  or 
Mack,  lose  their  gntefril  odour,  and  the  midribs  become  rotten,  and  the  whole  leaf  foils  to  pieces. 
Leaves  which  on  tne  plant  were  most  exposed  to  the  sun  and  dews,  such  aa  the  top  leaves,  alwayj  dry  to 
the  finest  ydlowa  The  leaves  remain  in  the  drying  sheds  till  the  weather  has  become  decidedly  cold  in 
Kovember  or  December,  though  some  of  the  leaves  of  inferior  qualities  are  frequently  purchased  for  the 
manufocturo  of  smoking  tobacco  in  the  month  of  October.  But  these  must  be  immediately  manufactured, 
otherwise  when  lying  together  they  contract  a  bad  smelL  The  threads  of  leaves  being  ready  to  take 
down,  the  leaves  are  not  taken  off  the  threads,  but  they  are  laid  down  in  a  humid  mild  day  on  a  dry  airy 
floor,  one  above  another  to  the  depth  of  from  fourteen  Inches  to  half  a  foot  Here  they  lie  for  some 
time,  being  examined  occasionally  to  see  that  they  are  not  heating ;  if  they  heat,  they  are  immediately 
hung  up  again ;  if  they  do  not,  they  remain  in  that  position  till  wanted  by  the  manuiacturer.  Often, 
indeed,  ihey  are  manufactured  as  soon  as  properly  dried  on  the  strings   ilbkL) 

6139.  TkeaUhtre  qf  tobacco  in  the  somth  qf  France  is  not  materially  different  from  what  it  is  on  the 
south  banks  of  the  Rhine.  The  tobacco  of  the  south  of  France  is  naturally  of  a  better  quality ;  but  the 
care  taken  of  it  by  the  cultivators,  especially  in  the  drying  and  fermenting,  being  less  than  in  less  favour, 
able  climates,  the  quality  becomes  reduced,  so  that  the  t<£acco  of  Alsace  is  preferred  to  that  of  Garonne. 
The  plants  are  cut  over  with  all  their  leaves  on  m»  in  Virginia,  and  they  are  nung  up  to  dry  in  pairs  acroM 
strings  or  beams.  Being  thoroughly  dried,  the  leaves  are  separated,  tied  up  in  hands,  and  laid  in  heaps  to 
ferment  These  heaps  are  placed  on  boarded  floors  raised  three  or  four  inches  above  the  surface  of  the 
soil ;  they  are  nuule  two  feet  broad  and  two  feet  high,  the  width  requiring  exactly  two  hands,  half  of  the 
one  hand  overlapping  half  of  the  other,  and  the  ends  or  footstalks  of  the  leaves  of  both  being  outwarda 
This  operation  Is  commonly  performed  between  the  fifteenth  of  November  and  the  fifteenth  of  January, 
and  the  tobacco  remains  in  tnat  itate  till  it  is  purchased  by  the  manuliM;turer.  The  manufacturer  having 
acreed  for  the  price,  makes  up  the  hands  into  round  balls  of  three  or  four  hundred  pounds  weight :  takes 
these  home,  unrolls  them,  separates  the  leaves,  classes  them  according  to  their  qualities,  and  tinally  puts 
them  in  hogsheads,  packing  tnem  closely  by  means  of  presses.  In  these  hogsheads  the  tobacco  remains 
till  taken  out  to  be  made  into  snuff,  cigars,  or  common  smoking  tobacca 

6140.  Tke  culture  qf  tobacco  in  Ireiand,  as  practised  by  Brodigan  in  Meath,  U  thus  givea  Hotbeds  like 
those  made  for  cucumbers  are  to  be  prepared  in  March,  and  the  seeds,  Mr.  Brodigan  does  not  seem  to  have 
known  what  species  he  cultivated,  sown  any  time  from  the  fifteenth  of  that  month  to  the  first  of  April. 
In  the  beginning  of  May  the  plants  may  be  hardened  by  exposure  to  the  air,  and  hy  the  fifteenth  or  tweiw 
tteth  of  that  month  they  may  be  transplanted  into  the  open  field  without  injury.  Forty  thousand  plants  fit 
for  transplanting  may  be  raised  on  an  area  of  one  hundred  square  feet  According  to  Carver,  a  square 
yard  will  rear  about  five  hundred  jrfants,  and  allow  proper  space  for  their  nurture  till  they  are  fit  for 
transpUnting.  The  field  was  prepared  in  every  respect  the  same  as  for  turnips;  the  drills  or  ridgleto 
were  eighteen  inches  apart,  and  the  manure,  of  which  a  good  supply  was  given,  buried  in  the  centre  of 
each  ridglet  The  pUnts  were  put  in  with  spades,  at  eighteen  inches  apart  along  the  centre  of  the 
ridglet,  and  afterwards  watered.  '*  The  planters  were  followed  by  women,  with  their  aprons  AiU  of  long 
grass,  with  which  they  covered  each  plant,  and  confined  it  by  placing  a  stone  or  lump  of  earth  at  both 
ends ;  thU  coverine  is  indispensable,  unless  the  weather  prove  wet  and  cloudy.  Such  is  the  extreme  dell, 
cacy  of  the  plant,  that  it  will  not  bear  the  heat  of  the  sun,  until  it  has  so  for  set  in  the  soU  as  to  be  able  to 
supbly  the  loss  by  evaporation.  This  wiU  not  be  for  some  days,  during  which  time  the  cover  cannot  be 
safely  removed,  and  watering,  to  the  extent  of  a  pint  a  plant,  may  be  dally  used.  Some  of  the  respectable 
planters  in  the  county  of  Wexford  have  used  poU  as  a  covering  for  the  plants,  of  which  some  thousands 
wHI  be  necessary.  Others  hare  used  large  oyster  shells,  cabbage,  or  dock  baves.  1  tried  all  these  methods, 
and  experience  has  satisfied  me  that  the  mode  I  practised  has  decided  advantages.  It  protects  the  plant 
nmiently  against  the  sun,  and  the  water  passes  freely  through  it :  whereas  where  pots  or  leaves  are  used, 
they  mmt  be  removed  to  admit  water,  and  in  case  of  rain  the  plants  receive  little  or  no  benefit  from  it 
TTie  operation  of  phmtlng  may  be  continued  until  the  twentieth  of  June,  but  the  earlier  the  better  after 
the  flrosts  have  passed  away.  In  America  and  France,  I  found,  that  four  months  were  generally  considered 
as  necessary  for  the  nutrition  of  the  planU ;  and  that  time  in  this  climate  cannot  be  allowed,  unless  they 
are  put  down  early."    (p,  lea)  «-         »  »  ^ 

6I<U.  Tke  sMMflwr  management  qf  lobaeeo,  by  Mr.  Brodigan,  consisted  In  loosening  the  soil  about  the 
l^nts,  removing  the  weeds,  watering  «  for  weeks  tceiether,"  taking  off  the  decayed  leaves  at  bottom,  top- 
ping when  the  plant  has  flnmi  nine  to  fourteen  good  leaves,  and  removing  the  side  buds  as  they  appear. 
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6146:  Th€aifinrp''OcettfisfMr.Broib'gatu\$»»  follows  :l-About  the  middle  of  August,  the  plsntshaWnr 
'^  '      ' ^    .  7.      .  -      .    .    .        ..        Tr*iuftredtolieoiiliie 


gttatned  their  fm  H*e,  four  or  five  of  tfae  bottom  leBvet  of  each  plant  are  taken  off*,  •»««!»  •.«/ »«  wu  hjv 
aivund  tor  Mwne  tivne ;  and  when  they  lose  tbcir  brittlenew.  and  can  be  safbly  handled,  they  arc  carried 
kometaa,  barn,  and  tbere  put  in  4  heap  for  fermentation.  The  heap  it  turned,  placing  that  in  the  centre 
vHUch  wa»  befoce  In  the  bottom  or  exterior,  and  the  temperature  it  not  allowed  to  exceed  lOCP  or  110^. 
A^ftef  remaining  two  or  throe  days  in  this  beapi,  the  leave*  are  spread  out  and  cooled,  and  strung  by  the 
roidab.<m  lines  of  packthread;  they  are  then  hung  up  in  an  airy  shady  place,  roofbd  in.  When  the 
ICftvea  Uua  suspended  have  acquired  an  auburn  colour,  they  are  fit  for  a  second  fermentation.  *"  A 
qiiantity.of  hay  touat  be  placed  between  the  to{wcco  and  the  ground,  and  the  heap  may  be  made  of  an 
oUong  M-ooiiic  figure^  the  eod  of  the  stems  being  placed  uiwai'ds.  The  heap  being  made,  it  iff  to  be  sur. 
ronAdetl  wkhihay,  blankeU,  or  other  close  covering.  The  period  for  this  fermentation  will  depend  opon 
the  state  of  the  weather,  and  the  dryness  and  slse  oC  the  leaves,  in  (bur  or  five  davs  1  generaUy  fband 
tM  htet  suiflelentlT  high  to  pcnetitrtte  aAd  re4uc«  the  Ytens,  aad  whoi  that  Is  aocooaplished  the  heap  is  to 
be- coated  by  apceadiog  it  out:  to  Ury.  In  redueuig  very  atrong  tobacoo,  I  found  it  neoessary  to  permit  th« 
beat  to  ascend  to  196P.  In  60  hours  I  found  the  neat  had  attained  lID^,  and  in  7!^  hours,  196° :  but  thfe 
general  ran^  dfthe  second  fcnrmentation  was  fVom  1£(K>  to  1S9«  FUirenheit  In  some  cases  I  had  to  ruMtt 
to  a  tmvd  fttmentation  of  the  same  tobacco*  but  the  h«at  did  not  rise  beyond  90^.  Upon  this  important 
potait  of  femnnUtioBy  or  sweating  the  tobacooi  I  have  given  the  result  of  my  practice.  For  greater  accu. 
moy.  and  tlie  banedt  of  the  insxperlenccdk  1  have  given  it  iVom  a  thermometer ;  but,  at  the  same  tune,  the 
ttaad  aad  feeling  of  a  practised  overseer  oan  direct  the  process.  .  As  soon  as  the  tobacco  has  been  perfiectiT 


diied^  by  exposure  to*  the  sun  and  the  weather,  it  is  atill  necessary  to  dry  any  remaining  moisture  In  the 
ml^lrjhs^foi  which  purpose  thev  must  be  pafkccl  so  as  to  be  outside,  that  the  air  may  nave  its  influtooe 
upon  them.  lYhenlh^  im  pefferiily  dty  and  hard,  f he'Colmcco  taay  be  CDRSldeted  oa  fit  Aw  uM,  althokinh 


it  ■winpOMMs  wosm  «r  leas  of  erudeness  until  the  vMnth  «f  MarchfoUowing.    To  comict  thia  cnjditf ,  or 
.1 ,-  .u-A ...  jti«. J. .: J  .^  diflTerent  countriei    In  Brazil  the  leaves 


mtifofimMf  that.?nay  exist,  different  prepvatioiu  are  Ufed  in  dii  .     

are  steeped  m  a  decocuon  of  tobacco  and  gUltt  copal.  In  Virginia,  1  imderstood,  they  rpriukle  the  tobaoce^ 
ifa  th^  poek^g  process,  with'  dHated  rum  «nd  molaasaf ;  and  in  Ireland  they  sprinkle,  in  «h«  |>acktag  pnv 
oesi«  with  a  decjoctiop  Of  t^e  gveen  tobacco  stemSf  or  a  decoction  of  hajy,  with  a  small  portion  of  mol«*se> : 
the,  effl^  of  thia  innocent  application  is  to  soften  and  in^prove  the  flavour,  darken  the  colour  of  the  to. 
bacbo,  ahd  t^hder  It/hi  appearance,  a  «f6re  merchantable  commodity.  Ills  noait  and  last  operation  is  to 
tie  the  leaves  in  hands,  and  pack  them  in  bales  or  portable  packafasL^' .  (p.  WS.) 
6iA3.  ImprovemaUt  t'n  the  curing  procen.   Some  of  Mr.  Brodigan's  tobacco^  he  informs  us,  only  wanted 


age  to  be  as  good  as  Virginia.  Tobacco  improves  by  a  sea  voyage,  as  it  underaoes  a  certain  degree  of  (te- 
mentation  in  the  hogsheads  In  the  spring  or  summer  months.  Drying  houses  noated  by  flues  or  steam,  as 
Upw  erected  in  America,  he  thinks  woidd  be  an  improvement  In  Ireland.    Captain  BasH  Hall  viaited  a 


tobacco  plantation  on  James  River,  and  found  the  house  in  which  the  hands  were  hung  up  with  fires  of 
wood  made  upon  the  earthen  floor.  The  flavour  of  the  wood  barnt  in  this  way,  Mr.  Brodigau  states,  is 
now  strongly  pecceptible  in  the  tobacco  of  late  years  imported  firom  America. 

6144.  Af  suggesHont  derired  from  considering  what  we  liave  read  and  obeerved  on  the 
subject  of  cultivating  and  curing  tobacco,  we  submit  the  follo^'ing. 

(il43.  Where  a  farmery  who  thoroughly  understands  and  suocessauiy  piactises  the  Northumberland 
mode  of  cultivating  turnips.  Intends  growing  tobacco  as  a  fleU  crop,  we  woukl  recommend  him  to  prepare 
the  soil  exactly  as  fbr  Swedish  turnips,  aire  a  double  dose  of  well  rotud  aoanure,  mix  the  seed  with  fifty 
times  iU  bulk  of  sand  or  bone  dust,  and  sow  with  Common's  turnip  drill,  usually  called  French's,  about 
the  middle  of  May.  When  the  plants  come  «p,  they  may  he  thinned  out  as  turnips  are^  to  sixteen  or 
eighteen  inches  apart  and  topped  hn  the  befflnmng  of  August  The  rest  of  the  process  may  be  conducted 
AS  in  Alsace,  drying,  however,  in  a  bare  or  house  heated  by  en  iron  otovei  A  cottager,  or  apade  cultivator, 
may  find  it  wotth  his  while  to  sow  in  a  hotbed  or  in  a  lower  pot,  and  transplant:  he  may  dry  his  leaves 
Ihe  firvt  time  under  Che  eaves «f  his  cottage,  end  the  second  time  in  his  garret }  or  if  the  quantity  is  small 
for  home  use,  in  hu  kitchen.  For  his  tobacco  liquor,  or  sauce,  he  may  grow  a  score  or  two  of  po|^y  plants, 
ool^oet  the  opium  from  them,  and  Mx  this  with  whisky  or  spirit  pf  any  kind,  in  which  abundsince  of 
■each  leaves,  or  a  few  leaves  of  /.afirus  nubilis,  or  one  Or  two  St  the  common  laurri,  have  been  InfUsed, 
adding  Water  and  salt  as  directed  above.  A  ganieoeiv  where  there  tx9  hothouses  and  hothouse  sheda, 
may  dry  end  ftrment  in  them ',  and  Indeed  with  such  opportunities,  and  seeds  of  N.  rep&ndum,  be  ought 
tf)  grow  better  tobacco  thaa  any  person  whatever  not  in  Virginia  or  the  Vfest  Indies. 

•  6146.  ProdM^e*  According  to  Morse^  (^mmcan  Geograpfiy),  '<  An  industrious  person 
in  Maryland  cf n  manage  6Q00  plants*  wbich^  at  a  vard  to  each  plant,  cover  considerably 
more  than  an  English  acre  of  ground :  -—  the  produce  of  these  6000  plants  Is  1 000  lbs. 
,of  .tob^co,  *  A  hogishead,'  says.  Warden^  <  weighing  1 350  lbs.,  is  considered  a  good  crop^ 
aiid  sufficient  employmeai  for  one  labourer.  In  general  four  plants  will  yield  a  pound, 
though  very  rich  land  will  yield  double  the^juantity.  On  tlinfresh^  rich  landsof  Kentucky, 
from  1000  to  1500  lbs.  are  raised  per  acre.* "  (Bro^an,  p.  189.)  The  leaves  of  four 
plants  in  Virginia  make  one  pound  of  tobacco.  According  to  13rodigan,  the  average 
produce  in  the  county  of  Wexibrd  is  1200  lbs.  per  English  acre.  In  Meatb,  he  luis 
had  1 680  lbs.  per  EngUsh  acre.  The  money  cost  of  production  he  estimates  at  1 SL  where 
the  land  is  prepared  by  horse  labour,  and  SOL  whae  it  is  prepared  by  manual  labour,  per 
English  acr^.   The  produce^  at  16f.  8^  per  hogshead  of  1 350  lbs.,  barely  pays  the  expense. 

6147.  jTb  tave  seetL  Allow  a  few  of  the  strongest  phmta  to  produce  their  flowers ;  they 
will  hate  a  fine  appearance  in  July  and  August^  and  in  a  favoucable  season  each  plant 

.  will  ripen  as  iquch  seed  in  September  as  will  sow  a  quarter  of  an  acre  by  tfae  drill 
system  of  cuHure^  or  stock  half  a  doaen.  acres  by  transplanting. 

6148.  The  value  of  tobacco  as  an  agricuUural  crop  b  much  diminished,  fkom  tiie  cir- 
cumstanoe  of  its  producing  no  manure. 

6149.  "  The  argufnmis  qf  (he  hmnartal  J^fftrttm  against  the  culture  of  tobeoeo,  and  In  Ihvonr  of  wheat, 
have  their  weight  In  Virginia,  where  manure  is  not  to  be  procured  inproportlmt  to  ttie  deaoand,  aad  whcte 
the  produce  of  that  state  has  to  enter  into  competition  with  that  of  the  iMsh  lands  of  the  westera  eonntiT. 
Uiaperfcctlytrue,  tbatwhere  tobacco  is  generally  cultivated,  his  picture  of  wietcbedncss  is  msdised.  Itb 
the  same  in  Trance,  in  the  wine  district^,  where  the  people,  ftom  the  Want  of  com,  and  the  hoes,  poultry, 
and  other  essential  comforts  it  produces,  are  the  most  wretched  of  any  in  that  country.  It  is  with  toboooo 
in  America  as  with  sugar  in  the  West  Indies,  both  are  cultlvi^ed  from  their  relative  advantages  over 
other  crops.    Sugar  is  more  profitable  than  tobacco  in  the  West  Indies,  although  the  tobacco  grown  there 

t  la  of  superior  quality,  and  tobacco  is  preferred  in  America  to  wheat,  where  the  soil  and  dimate  admit  its 
cultivadon.  In  some  situations  It  is  grown  a»  a  matter  of  necessity :  such  is  the  richness  of  their  alluvial 
and  tttth  lands,  that  wheat  cannot  be  produced  until  that  excess  of  flBrtllity  is  redooed  by  a  ooune  of 
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tobaoooy  nu!ie»  «r  h«aiB,*'  (fin^Ugmi,  V>  8i>X  The  ftnuen  of  Vlnini«,  u  the  Immortjd  Jeflknon  pre 
dieted  r^bt  of  Fffgh^  have  n^  aseertalncd  that  it  It  iMttci'  to  Mat  wh&tat  me  dtfOMPH^ttiMNel  4«n 
tobacco  at  eight  doUan  per  hundred  weight  [Ih/a.  p.  W.)  Ai  a  source  of  Uboor,  Mr.  ttredtgttti  thinttt 
the  culture  and  cure  of  tobacco  a  dedrable  cmiflovment  for  the  rural  popnlatlofi  of  frelaiMl.  Iti  gveat 
advantage  is  that  it  aSbnb  emplojmient  for  those  Interral*  when  the  hbOttrlng  poor  are  at  present  destitMe 
of  occupation.  "  The  cultivation  of  a  potato  crop  is  of  vital  importance'  to  the  Irish  peasant ;  but  as  soob 
as  that  crop  is  planted,  there  is  a  long  interval  of  idleness  and  distress,  llie  stock  of  potatoes  is  then 
ocnerally  exhausted  or  unlit  for  use,  and  the  lununer  months  are  the  most  pinching  times  with  the  poor. 
The  Anting  of  tobacco  may  be  may  be  said  to  commence  when  the  other  is  furnished ;  and  tibe  fl^d 
management  occupies  the  interval  until  the  corn-harvest  Aeain.  between  the  eom.  harvest  and  the  takiag 
up  of  the  potatoes  there  is  another  interval  of  idleness,  and  that  is  occnpied  in  the  curing  of  the  tebaooa' 
{Brodfgam,  pL  178.)  As  a  cleaning  crop  and  a  preparation  for  wheat,  it  must  be  at  least  equalto  the  potato; 

6150.  Tke  oftafym  of  the  tobacco  aUlk  is  giwn  by  Mv.  Brodigan  on  the  authority  of 
Mr.  Davy  of  Dublin.  The  object  was  to  ascertain  whether  the  stalks  oontahied  anj 
quantity  of  the  tannin  principle,  of  alkali,  or  of  any  useful  vegetable  substance. 

6151.  The  presence  ^f  tke  kmnin  principle  could  not  b^  detected  i  and  the  alkali  afforded  was  not  very 
considerable.  One  thousand  parts  of  the  stalks  yielded  ilfly-elght  of  ashes,  which  afibeded  three  pacta  and 
a  quarter  of  alkali,  mostly  potash.  The  stalks  contain  nearly  oftie  tenth  of  their  weight  of  tobacco ;  and 
where  tobacco  is  employed  either  In  fumigating  or  in  making  deeoctlont  fbr  the  dcetruction  at  insects^  it 
may  be  usefUl  to  know,  that  ten  parts  of  the  stdk  wffl  always  produce  efllicts  tqmX  to  one  pavtof  the  leaver 

615S;  JH$etuet  and  encmiet,  "  In  Virginia,  the  diseases  and  injuries  to  which  tobacco 
is  likhle,  are,  in  the  language  of  the  planter,  worm-holes,  ripe*sho4  or  sun^bumt,  moon- 
burnt,  house-bumt,  stunted  by  growth,  torn  by  storms  of  hail  or  wind.  Injured  or  killed 
by^  frost.  In  Ireland  we  are  exempt  from  those  damages,  except  what  may  arise  from 
heavy  gales,  which,  in  exposed  situations,  lacerate  and  break  off  the  leaves;  or  an  early 
frost,  which  is  seldom  injurious  before  Michaelmas,  at  which  time,  if  the  planter  be  care- 
ful, he  can  have  his  tolmcco  off  the  groimd.'*   {Brwtigan,  p.  197.) 

6153.  Tke  game  writer,  however,  enumerate*  the  enenncs  of  tke  tobacco  In  Ireland,  as  *'  the  red  or  Aug 
....        .    .      ...    »^    .    _T  .^ ^     ...^ "^anil 

there 

.,  .        .  I  informed 

me,  that  two  gentieraen  in  his  neighbourhood  attempted  the  planting  of  six  acres  of  tobacco  this  last 
season,  and  the  plants  were  no  sooner  put  down  than  they  were  cut  off  by  the  red  worm  -,  they  planted  agalnu 
and  the  same  fate  attended  them ;  they  planted  a  third  time,  and  they  were  a  third  time  destroyed  Thus  an 
their  Ubour  and  expense  were  lost ;  and  in  the  mo«th  of  My,  they  sowed  the  ground  with  turnips  The 
nub,  or  rook.wonn  as  it  is  called*  marches  from  plant  to  plant  beneath  the  soil,  secure  from  observation : 
he  attacks  the  roots  of  the  plants  when  grown  to  a  considerable  height,  and  thus  orostrates  a  whole  fekl 
Where  numerous,  it  is  In  vain  that  vou  seek  fbr  the  enemy  ;'biUas  soon  as  the  plant  aopears  sickly,  it  is 
advisable  to  pull  it  op,  and  you  are  likely  to  meet  a  pair  of  gruba,  at  they  are  companlpnable  travellenb 
The  other  enemies  are  visible,  and  not  so  destmetiw.  The  slug  attacks  the  yoimg  plants  in  the  seed-bed 
and  in  the  field,  and  devours  the  young  leaves :  he  will  else  cut  the  leaves  of  the  tobacoo  in  every  stage  of 
its  growth,  which  is  a  woof  that  its  caustic  or  poisonous  property  does  not  attach  to  it  in  the  green  state. 
The  caterpillar  generally  appears  in  the  warm  month  of  July :  It  is  large  and  of  a  voracious  aspect  As 
soon  as  the  leaves  appear  perforatMljthls  enemy  must  be  sougnt  for,  and  he  will  be  found  in  the  day-time 
in  the  shaded  parts  of  the  pfamtsi  The  caterpillar  anpeara  to  exist  only  in  close  and  warm  situations.'* 
(Brodigan,  p.  161.)  limewater  or  cow  urine  effbctuailfy  destroys  slugs,  snails,  and  wenns»  and  pnAwbly 
some  of  the  sorts  of  cateiplllan. 

6154.  T^  manufadurt  of  tobacco  we  have  sligHtly  described  In  the  £ncyeloftadia  tf 
PbiTi/i.  We  have  since  had  an  opportunity  of  witnessing  tlie  progress  of  all  the  dif. 
ferent  operations  carried  on  in  preparing  shag  and  other  kinds  of  smoking  tobacco,  pig- 
tail and  other  chewing  tobacco,  various  snuffs,  and  different  kinds  of  cigars,  in  one  of 
the  most  extensive  manufactories  in  London ;  and  the  conviction  on  our  mind  is,  that 
very  little  in  the  way  of  manufacturing  can  be  attempted  by  the  gardener  or  cottager. 
That  little  we  sliall  shortly  describe.  ' 

6155.  Tke  UAaa»,  being  properly  fermented  and  cured,  may  be  kept  closely  pressed  and  excluded  Arotn 
air,  in  casks,  till  wanted ;  or  when  the  curing  process  is  completed,  smcklng  lebaooo  and  anuff  maube 
made  fhmi  ft  as  fbUows : — Open  out  the  leaves  stasglp,  and  f^em  each  tear  out  the  midrib.  The  wiifribs 
are  better  adapted  fbr  rasping  into  snuff  than  for  cutting  into  shag  for  smoking ;  and  being  scented  by 
any  essence,  such  as  that  of  thyme,  anise,  lemon,  or  more  especially  by  that  of  the  root  of  rVis  florefitlna, 
the  orris  root  of  the  druggists,  may  be  tied  up  in  what  aie  eailed  carrots,  or  roUa,  about  eighteen  or  twetity 
fascbee  lone,  two  or  three  inches  in  diameter  in  the  middle,  and  half  an  inch  at  each  end.  They  are  tied 
with  packthread  drawn  as  tight  as  possible,  and  the  threads  quite  close,  so  as  to  compress  the  tobacco  into 
one  solid  substance,  and  completely  to  exdudc  the  ahr.  IVhen  snuff  is  wanted,  mtoU  a  part  of  the  peclu 
thread  at  one  end,  and  rsip  the  tobacco  into  anuff  with  aAle  of  grater.  Thecarreimay  then  be  laid  in  a 
dry  place  till  wanted  for  a  Cresh  supply.  The  soft  parts  of  the  leaves  may  be  tvt>ated  in  the  same  manner, 
and  a  snuff  produced  which  some  prefer  to  the  other.  Gardeners  may  dry  leaves  of  any  odorlAtfoiu 
plant,  such  as  thyme,  mint,  Mti^wia  dttfodtra,  Ao.,  and  tie  them  up  in  the  tobacoo  carrot  as  substitutes  for 
liqidd  scents ;  and,  if  thought  neoessanr,  thegr  nay  add  a  leaf  or  two  of  reritrum  &lbum  to  add  pungency. 
For  cottagers,  there  are  agrimony,  wild  thyme,  and  various  other  plants,  which  may  be  added.  The  soft 
parts  of  the  leaves,  flrom  which  the  midnbs  have  been  removed,  may  be  slightly  spidnklcd  with  water, 
without  any  admixture  whatever,  and  twisted  into «  vope,  about  the  thickness  of  a  oommon  straw  rope. 
The  rope  may  then  be  coUed  up  in  a  ball,  as  flmily  and  compactly  as  possible,  tied  round  In  two  or  three 
places  with  piickthread,  wrapped  in  paper,  and  placed  in  a  di7  situation,  excluded  fh>m  the  air,  till  watated 
for  use  when  to  be  used  for  smoking,  cot  oifa  few  incbeeof  ttverene,  openitoat,  and  cut  it  into  shreds 
With  a  knUb  or  chopper,  so  that  it  may  resemble  shag  tobaccoi  If  it  is  to  be  made  into  snuff,  open  out  the 
leaves,  dry  them  over  the  Are  or  in  an  oven,  and  pound  them  In  a  mortar,  adding  to  the  powder  any 
scented  water,  or  voUtile  odoriferous  oiL  at  pleasure.  If  more  snuff  is  made  than  is  wanted  for  immediate 
use,  put  it  in  a  ghua  bottle,  and  cork  it  closely.  In  roauufacturing  snuff  various  matters  are  added  to  give 
it  an  agreeable  scent,  and  hence  ite  numerous  varieties.  The  three  principal  kinds  are  rappees,  Scotch, 
or  Spanish,  and  thirdsi  The  first  is  only  granulated,  the  second  is  reduced  to  a  very  fine  powder,  and  the 
third  consiste  of  the  siftings  of  the  second  sort  The  Scotch  and  Irish  snuffi  are,  for  the  most  part,  made 
ftom  the  midribs ;  the  Strasburgh,  French,  and  Russian  snuffl  fVom  the  soft  parts  of  the  leaves. 

615&  The  procoM  ttf forming  eigan  is  very  simple ;  but,  as  it  cannot  be  done  well  without  much  practice. 
it  would  be  of  little  use  to  oiler  a  description.  Whoever  wishes  to  make  himself  master  of  all  that  ir 
know  on  the  culture  of  tobacco  in  diflbrent  parte  of  the  world,  and  all  the  difibrent  modes  of  ite  manufte. 
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ture,  may  consult  Court  dl'AgricuUure  Complete  Fbrii,  8to,  edit  1823,  art  Tabu j  Canrer't  Trmtf^, 
London,  8vo,  1779;  Tatham's  Essay ^  London,  8vo,  1800 ;  the  Experienced  Bremen  Cigar  Maker,  or  tun. 
daxnental  and  practical  instructions  for  making  twenty.flve  sorts  of  cigars  according  to  the  latest  expeu 
rience,  Cbemnito,  Kretschmar,  1824,  8vo ;  Schmidt's  Tobacco  Cniture  qf  the  French  and  Dutek  combined, 
with  the  Mode  of  preparing  the  Plant  for  Use.  Dresden,  8vo,  18S1  Andd.  The  two  latter  works  mn 
iu  German. 

SuBSKcr.  4.     Other  Plants  used  in  Domestic  Econonu/,  which  are  or  may  be  cnltivated  in 

the  Fields. 
6157.  Many  garden  fronts  might  be  cultivated  in  thejields,  especially  near  large  towns, 
where  manure  is  easily  procured,  and  a  demand  for  the  produce  exists.  Among  such 
plants  may  be  mentioned  the  cress,  parsley,  onion,  leek,  lettuce,  radish,  &c.  There  are 
also  some  plants  that  enter  into  the  agriculture  of  foreign  countries  where  the  climate  is 
not  dissimilar  to  our  own,  which  might  be  very  effectually  cultivated  in  this  country  were 
it  desirable.  Among  these  is  tlie  chiccory,  the  roots  of  which  are  used  as  a  substitute 
for  coffee.  The  lettuce  might  be  grown  for  its  milky  juice,  as  a  substitute  for,  or  rather 
a  variety  of  opium.  Of  dwarf  fruits,  as  the  strawberry,  currant,  gooseberry,  raspberry,  &c. , 
we  add  nothing  here,  having  already  alluded  to  them  in  treating  of  orchards. 

diss.  The  agriculturist  who  attempts  to  grow  any  of  the  above  plants  can  hardly  expect  to  succeed 
unless  his  knowledge  extends  beyond  the  mere  routine  of  country  hiubandry,  either  by  reading  and  the 
study  of  the  nature  of  vegetables,  or  by  some  experience  in  the  practice  of  gardening.  No  farmer  on 
a  moderatdy  extensive  scale  will  And  it  worth  while  to  attempt  such  productions,  whatever  may  be  hut 
knowledge  or  resources ;  and  for  the  garden.farmer,  or  the  curious  or  speculative  amateur,  we  would 
recommend  observation  and  enquiry  round  the  metropolis,  and  the  reading  of  books  on  horticultura  All 
that  we  shall  do  here,  will  be  to  give  some  explanaticm  of  the  culture  and  management  of  cress  and 
chiccory. 

6159.  The  garden  cress  (Xepldium  sativum  JL.),  too  well  known  to  require  any 
description,  is  grown  in  the  fields  in  Essex,  the  seed  being  in  some  demand  in  the 
London  market. 

6160.  It  is  sown  on  any  sort  qfsoil,  but  strong  loam  is  the  most  productive.  After  being  well  pulverised 
on  the  surface,  the  seed  is  sown  broad-cast  and  lightly  harrowed  m.  The  season  of  sowing  for  the  Urgest 
moduce  is  March,  but  it  will  ripen  if  sown  the  first  week  in  May.  The  Quantity  of  seed  to  an  acre  varies 
from  two  to  four  peclcs,  according  to  the  richness  of  the  land ;  the  seed  wUI  not  grow  the  second  year.  No 
after-culture  is  required  but  weeding.  The  crcm  is  reaped  and  left  in  handfixls  to  dry  for  a  few  days,  and 
then  threshed  out  like  rapeseed  or  mustard  in  the  field. 

6161.  T%e  use  of  the  cress  seed  is  chiefly  for  sowing  to  cut  for  young  turkeys ;  and  for  forcing  salads  by 
the  London  cooks  on  hot  moist  flannels  and  porous  earthenware  vessels.  A  very  considerable  quantity  is 
also  used  in  horticulture,  it  being  one  of  the  chief  early  salads,  and  cut  when  in  the  seed  leoC  The  haulm 
is  cX  very  little  use  as  litter,  and,  on  the  whole,  the  crop  is  exhausting. 

6162.  The  culture  of  the  chiccory  as  an  herbage  plant  has  already  been  given  (5514.)  ; 
when  grown  for  the  root  to  be  used  as  a  substitute  for  coffee,  it  may  be  sown  on  the  same 
soil  as  the  carrot,  and  thinned  out  to  the  same  distance  as  that  plant. 

6163.  These  roots  are  taken  up  in  the  first  autumn  after  sowing  in  the  same  manner  as  those  of  the 
carrot  When  they  are  to  be  manufoctured  on  a  large  scale,  they  are  partially  dried,  and  in  that  sUte  sold 
to  the  manufacturers  of  the  article,  who  wash  them,  cut  them  in  pieces,  roast  them  on  a  kiln,  and  grind 
them  between  fluted  rollers  into  a  powder,  which  is  packed  up  in  papers,  containing  fVom  two  ounces  to 
three  or  four  pounds.  In  that  state  it  is  sold  either  as  a  substitute  for  coffbe,  or  for  mixing  with  it  But 
when  a  private  family  cultivates  this  plant  for  home  manufacture,  the  roots  arc  laid  in  a  cellar  among  sand, 
and  a  few  taken  out  as  wanted,  washed,  cut  into  slices,  roasted  in  the  coffee  roaster  till  they  become  of  a 
brown  colour,  and  then  passed  as  wanted  through  the  coflice  milL 

616*.  The  value  qf  the  chiccory  as  a  cqffte  plant.  Von  Thaer  observes  in  1810,  U  proved  by  its  having  been 
cultivated  for  that  purpose  for  thirty  years.  Dr.  Howison  has  written  some  curious  papers  on  the  subject 
in  The  Caledonian  Horticultural  Memoirs  (vol  iv.),  and  both  that  gentleman  and  Dr.  Duncan  approve  of 
its  dietetic  qualities.  The  former  indeed  says,  he  thinks  it  preferable  to  colTee,  which  may  b^  a  matter  of 
taste,  as  some  prefer  the  flavour  of  the  powdered  roots  of  dandelion  to  that  of  cither  coffee  or  chiccory. 
Dr.  Duncan  is  of  opinion  that  chiccorv  might  be  cultivated  with  great  national  advantages  as  a  substitute 
for  the  exotic  berry.  {Disco,  to  CaledJ  Hort.  Soc.  182Q)  Bosc  says  the  dccocUon  of  chiccory  roots  is  whole, 
some,  but  that  it  has  nothing  more  l)etonging  to  it  of  coffee  than  the  colour.  He  sees  no  objection  to  its  use 
as  a  substitute,  but  deprecates  as  fraudulent  its  mixture  with  the  powder  of  real  cofi'ee. 

6165.  The  value  qfthe  chiccory  as  a  salad  plant  appears  to  us  not  to  be  sufficiently  appreciated  in  this 
country.  Great  quantities  of  the  blanched  leaves  of  chiccory  are  sold  in  the  markets  of  the  Netherlands 
very  early  in  the  spring,  and  supply  a  grateful  salad  long  before  lettuces  are  to  be  had.  The  roots  are 
taken  up  on  the  approach  of  winter,  and  packed  in  cellars  in  alternate  layers  of  sand,  so  as  to  form  ndires 
with  the  crowns  of  the  pUnts  on  the  surface  of  the  ridge.  Here,  if  the  (Vost  be  exclutled,  they  soon  send 
g  1 1  out  leaves  in  such  abundance  as  to 

a^rd  a  supply  of  salad  during  winter. 

if  light  is  excluded,  the  leaves  are  per.      .   _ 

f«:tly  blanched,  and  in  this  state  are  ^8 

known  under  the  name  of  Barbe  de  M^l 

Capuein.  On  ship-board  it  is  customary  — ^  * 

to  use  a  barrel  of  sand  with  numerous 

holes  0%.  811.),  or  a  hamper,  for  the 

same  purpose   {Gard.  Mag.  vol  iL  and  j 

Ency.  qf  Gard.) 

6166.  The  Astrdgalus  bce'ticu* 
(Jig.  812.;,  an  annual  distin- 
guished by  its  triangular  pods,  a 
native  of  the  south  of  £urope,  is 
cultivated  in  Hungary  (§  630.), 
and  in  some  parts  of  Germany, 
for  the  seeds  as  a  substitute  for 
coffee.  The  culture  is  the  same 
as  that  of  the  common  pea  or  tare. 
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6167.  In  a  former  tectum  (6055.)  we  have  hinted  that  no  farmer  who  cultivates  the 
hop  need  be  without  a  vegetable  equal  to  asparagus,  or  fibre  similar  to  that  of  flax  to 
employ  his  servants  in  spinning ;  and  from  the  foregoing  observations  it  would  seem 
that  whoever  has  a  garden  may  grow  his  own  coffee  and  tobacco. 


Sect.  V.     Plants  which  are  or  may  be  grown  in  the  Fields  for  Medicinal  Purposes, 

6168.  A  number  of  medicinal  plants  were  formerly  grown  in  the  fidds  f  but  vegetable 
drugs  are  now  much  less  the  fashion ;  a  few  powerful  sorts  are  retained,  which  are 
either  collected  wild  or  are  natives  of  other  countries,  and  the  rest  of  the  pharmacopoeia 
is  chiefly  made  up  of  minerals.  It  may  safely  be  affirmed  that  there  are  no  plants 
belonging  to  this  section  which  deserve  the  notice  of  the  general  farmer ;  but  we  have 
thought  it  desirable  to  notice  a  few  sometimes  grown  by  farming  gardeners,  and  which 
may  be  considered  as  belonging  almost  equally  to  horticulture  and  agriculture,  or  as 
points  of  connection  between  the  two  arts.  These  are  the  saffron,  liquorice^  rhubarb, 
lavender,  mints,  chamomile,  and  thjrme. 

6 1 69.  The  saffront  or  autumn  crocus  (Crocus  sailvus  L. ,flg.  8 1 3.  a),  is  a  bulbous-rooted 


perennial,  which  has  been  long  cultivated  in  the  soutli  of  Europe,  and  since  Edward  III.'s 
time  in  England,  and  chiefly  at  Saffron  Walden  in  Essex.  It  was  abundantly  cultivated 
there,  and  in  Cambridgeshire,  Suffolk,  and  Herefordshire,  in  the  beginning  of  the  seven- 
teenth century ;  but  the  quantity  of  land  under  this  crop  has  been  gradually  lessening  for 
the  last  century,  and  especially  within  the  last  fifty  years,  so  that  its  culture  ss  now  almost 
entirely  confined  to  a  few  parishes  round  Saffron  Walden.  {Yotmg's  Essex.)  This  is 
owing  partly  to  the  material  being  less  in  use  than  formerly,  and  purtly  to  the  large  im- 
portations from  the  East,  oflen,  as  Professor  Martyn  observes,  adulterated  with  Intstard 
saffron  {C&rthamus  tinctorius)  and  nuuigolds  (Calendula  officinalis). 

6170.  Tkc  bMibs<^  the  saffii-on  are  pUmtfd  en  a  prejutrrdtm'l,  net  poornor  a  very  stiff  clay,  but,  if  poMitde, 
a  haxel  mould  on  challL  They  are  planted  in  July,  in  rows  six  incnec  apart  across  the  ridges,  and  at  three 
inches*  distance  in  the  rows. 

6171.  TMeJlowers,  which  are  purple,  and  appear  in  Srotember,  arc  gathered,  carried  home,  and  the 
itigmas  picked  out,  together  witn  a  portion  of  the  style ;  these  are  dried  on  a  kiln  between  layers  of  paper, 
and  under  the  pressure  of  a  thick  board,  to  form  the  mass  into  cakes. 

6172.  Tke  crop  of  an  acre  averages  two  pounds  of  dried  cake  after  the  first  planting,  and  twenty.four 
pounds  for  the  next  two  years.     After  the  third  crop  the  roots  are  taken  up,  divided,  and  replanted. 

6173.  The  uses  of  saffron  in  medicine,  domestic  economy,  and  the  arts,  are  various.  It  is  detersive,  re- 
solvent, anodyne,  cephalic,  ophthalmic.  &c. ;  but  its  use  is  not  without  danger :  in  large  doses  it  promotes 
drowsiness,  lethargy,  vomiting,  and  delirium  ;  even  its  smell  is  injurious,  and  has  been  known  to  produce 
syncope.  It  is  used  in  sauces  by  the  Spaniards  and  Poles ;  here  and  in  France  it  enters  into  creams,  bis- 
cuits,  conserves,  liquors,  &c.,  and  is  used  for  colouring  butter  and  cheese,  and  also  by  painters  and  dyers. 

6174.  The  liquorice  (Glycyrrhixa  glabra  L.,^^.  813.  6.;  Liquoritia  officinalis  H.D, 
10493. )  is  a  deep-rooting  perennial,  of  the  Leguminosae,  with  herbaceous  stems  rising  four 
or  five  feet  high.  It  has  long  been  much  cultivated  in  Spain ;  and  since  Elizabeth's  time 
has  been  grown  in  different  parts  of  England. 

6175.  like  soil  for  the  liquorice  should  be  a  deep  sandy  loam,  trenched  by  the  spade  or  plough,  or  the  aid 
of  both,  to  two  and  a  half  or  three  feet  in  depth,  and  manured  if  necessary.  The  plants  are  procured  from 
old  plantations,  and  consist  of  the  side  roots,  which  have  eyes  or  buds.  In  autumn,  when  a  crop  of  liquorice 
is  taken  up  for  use,  these  mav  be  taken  off  and  laid  in  earth  till  spring,  or  they  may  be  taken  Arom  a 
crowing  plantation  as  wanted  for  planting.  The  planting  season  may  be  either  October  or  February  and 
March.  In  general  the  latter  months  are  preferred.  The  plants  are  dit>bled  in  rows  three  feet  apar^  and 
fVom  eiffhteen  inches  to  two  feet  in  the  row,  according  to  the  richness  of  the  soil.  The  aAer^ulture  con- 
sists  in  horseshoeing  and  deep  stirring,  in  weeding,  and  in  cutting  over  and  carrying  away  the  haulm  every 
autumn  after  it  is  completely  withered.  As  the  plants  do  not  rise  above  a  foot  the  first  season,  a  crop  of 
onions  or  t)eans  is  sometimes  taken  in  the  intervals^  The  plants  must  have  three  summers*  growth,  at  the 
end  of  which  the  roots  may  be  taken  up  by  trenching  over  the  ground.  These  are  either  immediately  sold 
to  the  InYwers'  druggists,  or  to  common  drunists,  or  preserved  in  sand,  like  carrots  or  potatoes,  tUl 
wanted  for  use.    They  are  used  in  medicine  and  porter.brewing. 
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6176.  The  rhubecrh  (Rheum  pdmitum  L.ffg.  813.  c)  is  a  perennial,  with  thick  oval 
roots  which  strike  deep  into  the  ground,  large  palmate  leaves,  and  flower-stems  six  or 
eight  feet  high.  Its  leaves  are  the  best  of  all  the  kinds  of  rhubaib  for  tarts.  The  Society 
of  Arts  exerted  itself  for  many  years  to  promote  the  culture  of  this  plant,  as  did  Dr.  Hope 
of  Edinburgh.  It  has  accordingly  been  cultivated  with  success  both  in  England  and 
Scotland ;  though  the  quality  of  the  root  produced  is  considered  by  the  facul^  inferior 
to  that  of  the  Russia  or  Turkey  rhubarb,  as  Professor  Martyn  thinks,  an  inferiority  pro- 
bably owing  to  the  moisture  of  our  climate,  and  the  imperfect  mode  of  drying. 

6177.  In  the  eulimre  of  this  plant,  if  bulk  of  produce  be  the  ol^eGt,  then  a  deep,  rich,  loamy  land  ibouki 
be  choMii ;  but  if  flavour,  then  a  dry,  warm,  somewhat  calcareous  sand.  Prepare  as  for  liquorice* 
and  sow  in  patches  of  two  or  three  seeds,  in  rows  four  feet  apart,  and  the  same  distance  in  the  rowa. 
Transplanting  firom  seed-beds  may  be  adopted ;  but  the  roots  are  never  so  handsome  and  entire.  As  soon 
as  the  plants  appear  jleave  only  one  in  a  place.  The  plants  will  now  stand  In  the  angles  of  squares  of  four 
feet  to  the  side.  The  after..culture  consists  in  horae-hodng  and  deep  stirring,  both  lengthwise  and 
across ;  in  ploughing  in  the  same  directions ;  in  never  letting  the  flower-stems  rise  higher  than  two 
feet,  or  show  flowers  or  seed  unless  some  is  wanted  for  propagation ;  and  in  removing  the  decayed 
haulm  everv  autumn.  The  plants,  having  stood  three  or  four  summers,  may  be  taken  up,  and  tbeir  main 
roots  dried  in  a  very  slow  manner  by  any  of  the  following  modes :  —  The  common  British  mode  of  curing 
or  drying  the  rliubarb,  after  cleaning  the  roots,  is  to  cut  them  into  sections,  an  inch  or  more  in  thickness, 
string  them,  and  dry  them  in  airy  lofls,  laundries,  or  kitchens,  in  a  gradual  manner.  This  has  long  beea 
the  practice  of  private  gardeners  who  grow  the  root  for  their  own  use,  and  has  also  been  adopted  by  cut. 
tivators  for  the  druggists.  The  rhubarb  is  cured  in  Tartary  by  being  thoroughly  cleaned,  the  smaller 
branches  cut  off,  antlthen  cut  transversely  Into  pieces  of  a  moderate  site ;  these  are  placed  on  long  taUea 
or  boards,  and  turned  three  or  four  times  a  day,  that  the  vellow  viscid  Juice  may  incorporate  with  the 
substance  of  the  root    if  this  Juice  be  suflbred  to  run  out,  the  roots  become  light  and  unserviceable ;  and 


if  they  be  not  cut  within  Ave  or  six  days  after  thev  are  dug  up,  they  become  soft  and  decay  very  speedily. 
Four  or  Ave  days  after  they  arc  cut,  holes  are  made  through  them,  and  they  are  hung  up  to  dry  exposed 
to  the  air  and  wind,  but  sheltered  ttom  the  sun.     Thus,  in  about  two  months,  the  roots  are  completely 


dried,  and  arrive  at  their  fUU  perfection.    The  loss  of  weight  in  dnring  is  very  considerable;  seven  loads 

of  green  roots  yielding  only  one  small  horse.load  of  perfectly  dry  rhubarb. 
617&  The  Chinete  in  curing  rhuharh^  after  having  cleaned  the  roots,  by  scrapine  off  the  outer  bark,  as 

well  as  the  thin  yellow  membrane  underneath,  cut  them  in  slices,  an  inch  or  two  in  thickness,  and  dry  them 

on  stone  slabs,  under  which  large  fires  are  kindled.     They  keep  continually  turning  these  slices  on  the 
814  warm  slabs;  but  as  this  operation  is  not  sufficient  to  dry 

them  thoroughly,  they  make  a  hole  through  them,  and 
suspend  them  on  lines,  in  a  place  exposed  to  the  greatest 
heat  of  the  sun,  till  they  are  in  a  condition  to  be  pre. 
served  without  danger  of  spoiling.  A  copious  account 
oX  all  the  experiments  made  in  Britain  for  the  culture 
and  curing  of  the  rhubarb  up  to  1805.  is  given  by  Pro. 
fessor  Martyn,  in  his  edition  of  MilUr*s  Dictionary, 
art  RAeum;  and  of  the  Turkey,  Russian,  and  Chinese 
rhubarb,  in  Tkonuon^s  Dispcruatory^  2d  edit  18S2,  p.  A69. 
It  has  been  alleged  of  late,  that  the  true  medicinal  rhubarb 
is  not  the  Ah^um  nalmktura  as  hitherto  supposed,  but  the 
R.  austriile  {Je.  814.)  This  species  appears  to  be  peculiar 
to  the  great  tiujle  lands  of  central  Asia,  between  the  lati- 
tudes  of  31^  and  40°,  where  it  is  found  to  flourish  at  an 
elevation  of  11,000  feet  above  the  level  of  the  sea.  Large 
quantities  of  the  roots  are  annually  collected  for  export, 
atlon  in  the  Chinese  provinces,  within  the  loftv  range  of 
the  Himalaya.  The  best  Is  that  which  comes  \>y  way  of 
Russia,  as  greater  care  is  taken  in  the  selection  ;  and  on  its 
arrival  at  Kiachta,  within  the  Russian  flrantlers,  the  roots 
are  carefully  examined,  and  the  damaged  pieces  reu 
moved.  Mr.  Sweet  has  been  informed  that  the  stems  of 
the  leaves  have  the  same  effbct  as  the  root ;  only,  of 
course,  a  greater  portion  of  them  will  require  to  be  used. 
They  may  lie  made  up  in  a  small  tart,  like  the  stems  of  the 
common  rhubarb.    {Gard.  Mag.  voL  v.  p^  161.) 

6179.  The  lavender  (Lavandula  Splca  L.  Jig,  813.  c/)  is  a  dwarf  odoriferous  shrub  of 
three  or  four  years'  diuntion,  grown  in  the  fields  in  a  few  places  round  London,  and 
chiefly  in  Surrey,  for  the  spikes  of  flowers  used  by  the  druggists,  perfumers,  and  dis- 
tillers. The  soil  should  be  a  poor  dry  calcareous  gravel.  The  seeds  should  be  so^vn 
in  a  garden  in  spring,  and  the  plants  may  be  transplanted  in  September  or  March  fol- 
lowing, in  rows  two  feet  apart,  and  kept  free  from  weeds.  The  second  season  they 
will  yield  a  few  flowers,  and  a  full  crop  the  fourth,  after  which  the  plants  will  continue 
productive  for  five  or  six  years.  The  spikes  are  gathered  in  June,  dried  in  the  shade, 
and  sold  in  bundles  to  the  herbalists,  dniggists,  &c. 

61 80.  Thyme,  wormwood^  marjoram,  mvoryt  and  some  other  aromatics,  arc  cultivated  in 
the  same  manner,  and  for  similar  purposes.  Being  usually  smaller  plants,  they  should 
be  planted  closer ;  but  to  have  much  flavour  the  soil  must  be  dry  and  calcareous. 

6181.  Chamomile  (^'nthemis  n6bilis)  is  a  creeping  perennial,  grown  for  its  flowers. 
It  only  requires  to  be  planted  on  a  poor  soil,  in  rows  a  foot  apart,  and  hoed  between. 
It  \%ill  produce  abundance  of  flowers  annually  from  June  to  September,  which  are 
gathered,  and  dried  in  the  shade.  They  arc  sold  by  weight  to  the  druggists  and  apothe- 
caries. The  double-flowered  variety  is,  from  its  beauty,  that  commonly  cultivated  ;  but 
the  single  possesses  more  of  the  virtues  of  tlie  plant  according  to  its  weight. 

6182.  The  mints  {Mentha),  and  especially  the  pejyftrmint  (3/6ntha  piperita),  are 
creeping-rooted  perennials,  cultivated  on  rich  marshy  or  soft  black  moist  soils  for  dis- 
tilling.     The  plants  are  grown  in  beds  with  trenches  of  a  foot  or  more  in  width  and 
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depth  between,  so  as  to  admit  of  irrigatioii.  The  eeti  are  obtuned  from  cAA  plantations, 
and  planted  in  rowe  across  the  beds  at  six  inohes'  distance  evcrj  way,  in  March  or  ApriL 
N^  prodiioe  worth  notice  is  obtained  in  the  first  year,  but  a  full  crop  in  the  third,  and 
the  shooti  will  continue  to  produce  for  five  or  six  years.  The  spikes  of  flowers,  and  in 
some  eases  tiie  entire  herbage,  are  cut  over  in  Junc^  as  soon  as  the  flowers  expand,  and 
carried  immediate  to  the  druggiet^s  stilL     Some  gnywers  distil  it  themselves. 

6189.  TV  coimnm  nrfmim  (rofoOna  offidnAUaX.)  la  sanettmee  cultivated  for  its 
roots  for  the  dmggista.  It  is  a  native  plant,  and  .pre&n  a  loao^  soiL  In  Beibyihire 
the  plants,  whidi  are  either  procured  from  the  offseta  of  former  plaatatioos,  or  Irom 
wild  plants  found  in  wet  places  in  the  neighbouring  woods,  are  planted  six  inches  asunder, 
in  rows  twelve  inches  apart.  Soon  after  it  comes  up  in  the  spring  the  tops  are  cut  off,  to 
pievent  its  running  to  seed,  which  would  spoil  it.  At  Michaelmas,  the  leaves  are  pulled 
and  given  to  cattle,  and  the  roots  dug  up  carefully,  and  clean  washed ;  the  remaining  top 
is  then  cut  close  off,  and  the  thickest  part  slit  down  to  facilitate  tbar  drying,  which  is 
effected  on  a  kiln,  after  which  they  must  be  packed  tight,  and  kept  very  diy,  or  thc^  will 
spoiL  The  usual  produce  is  about  18  cwt  per  acre.  This  crop  receives  manure  in  the 
winter,  and  requires  •  great  deaL 

6184.  The  orchis  or  takp  plant  (O'relkis  mAscula  X.)  is  a  tuberous  perennial,  which 
grows  plentifully  in  moist  meadows  in  Gloucestershire^  ahd  other  parts  of  the  country. 
It  flowers  in  May  and  ripens  seeds  in  July.  It  has  been  proposed  to  cultivate  it  for  its 
tubers  to  be  used  as  salep ;  but  the  plant  is  rery  difRcnIt  of  propagation  from  seed,  and 
can  hardly  be  multiplied  at  all  by  the  root ;  and,  though  it  may  answer  to  collect  the 
tubers  and  prepare  them,  it  is  not  likely  thefr  culture  wiU  ever  pay.  As  the  plant  is  very 
abundant  in  some  situations,  it  may  be  useful  to  know  its  prepamtion,  which  is  thus 
described  in  PhiL  Tran$,  vol.  Kx; 

61&6L  The  Hlb  is  to  be  %Nuked  in  watfr,  snil  the  fine  brown  ikln  which  coven  It  t<  to  be  tcpsratcd  bjr 
mesna  of  a  imsU  brush,  or  by  dipping  the  root  in  hot  water,  aiitt  rubbing  it  wl^  a  eoone  Imen  cloth. 
M^en  «  auffldent  number  or  bulba  are  thui  cleanicd,  they  are  to  lie  apread  on  a  ttn  plate,  and  placed  in 
an  oven  heated  to  the  uaual  degree,  where  they  are  to  remain  six  or  ten  minutes,  in  which  ttme  tbev  will 
have  lost  their  milky  whitenets,  and  acquired  a  trans|)areney  like  horn,  without  any  diminution  of  bulk. 
Being  arrived  at  tbU  state,  they  are  to  be  removal,  in  order  to  dry  aocl  harden  in  the  air,  which  it  will 
require  several  days  to  eaW:t ;  or,  by  using  a  gentle  heat,  they  may  be  telihed  in  a  few  hours.  By  another 
prooesL  the  bulb  is  boiled  in  water,  f^eed  from  the  skin,  and  afterwards  suspended  tn  the  air  to  dry ;  it  thus 
gains  the  same  appearance  as  the  rorrign  salep,  and  does  not  grow  moist  or  moQldy  to  wet  weather,  which 
those  that  have  been  barely  dried  by  heat  are  liable  to  da  Reduced  into  powder,  they  soften  and  dissolve 
in  boiUng  water  into  a  kind  of  mucilage,  which  may  be  diluted  for  use  with  a  large  quantity  of  water  or 
Thus  prepared,  they  possess  very  nutritious  qualities ;  and  if  not  of  the  very  same  niecies  as  those 
t  from  Turkey  and  used  fbr  making  salep,  they  so  nearly  resemble  them  as  to  be  little  inferior.    In 


brought  from  Turkey  and  used  fbr  maki 
•^-" — thediffcrentspedesoftheO^cl 

I  Is  the  most  commoa    iGknuatershire  Report,  3TI.) 


Tuvkey  the  diilbrent  spedes  of  the  <ytch\M  are  said  to  be  taken  indlflferentiy ;  but  in  England,  the  (Orchis 
mAsculal  "  ""        -     ■•     -«      ^  >— .. 


Chap.  IX. 

Morine  Plants  used  in  jigricttUure* 

6186.  AU  marine  plants  nuw  be  used  as  fnanure  with  great  advantage,  either  in  a  recent 
state  or  mixed  with  earth.  It  is  used  in  this  way  more  or  less  in  all  agricultural  coun- 
tries bordering  on  the  sea,  anil  in  Britain  in  all  those  friths  and  estuaries^  where,  from  the 
water  not  being  at  the  maximum  of  saltness,  the  plants  which  grow  in  it  are  not  suffi- 
ciently chaiged  with  soda  to  render  it  worth  while  to  bum  them  for  the  sake  of  the  salt. 

6187.  Thevse^  sea-wed^  at  an  article  fW»n  whieb  kelp  might  be  nanufhciured,  seems  to  have  twen 
pnctiGSlly  reosgnlsed  in  Soothmd  about  the  beginnlag  of  the  eigbteenth  oentury.  The  great  demand  fbr 
kelp  in  the  soanufacture  of  glass  and  soap  at  Mewcastl&  and  of  alum  at  WhiU>v,  seems  to  have  intro- 
duced the  maUng  of  this  connnodihf  upon  the  shores  of^the  forth,  so  eaity  as  about  the  year  ITSa  It 
began  to  be  taanufactured  In  the  Ortney  lakads  to  the  year  17S3,  Iwt  la  the  wesiem  shires  of  Sootkmd 
the  making  of  kelp  was  not  known  fbr  many  years  after  this  dale.  The  mat  frogiess  o^  the  bleaching 
of  linen  cloth  in  Ireknd,  first  gave  rise  to  the  manuftetore  of  kelp  in  that  kingdom :  and  from  Ireland  it 
was  tranafterred  to  the  Hebrides  about  the  middle  of  the  eighteenth  century.  On  tne  shores  of  biglaad 
the  kdp  pfamts  are  not  abuDdaat 

6188.  AU  marine  plants  moff  be  used  fir  the  manm/hehtm  of  kelp,  but  the  principal 
spedes  in  use  on  the  British  shores  beloiig  to  the  Linaean  genua  .Fikcua.  FHom 
vesaculdsus  (Jjg.  81 5.  a)  is  considcoed  by  kelp-makese  as  the  most  productive  $  and  the 
kelp  obtained  is,  in  general,  supposed  to  be  of  the  heal  quality,  ^cus  nodosiks  {b)  is 
conaidened  to  afford  a  kelp  of  equal  value  to  that  of  the  abeive  species,  though  perhaps  it 
is  not  quite  ro  productive.  Jlhcus  serrkfeus  (c),  or  black*weed,  as  it  is  commonly  called, 
is  neither  ro  productive  as  the  preceding,  nor  is  the  kelp  peociired  from  it  to  v*. 
luahle.  HiBB  weed  is  seldom  employed  aloae  for  the  uanufoctnn  of  kelp ;  it  is  in 
general  mixed  with  aoaue  of  the  other  kinds,  ^cua  digitatAs  (Laminkia  digitite 
M,  B.  15,  343.)  (d)  is  said  to  aflTord  a  kelp  inferior  in  quality  to  that  obtained  from  any 
of  the  others;  it  forms  the  principal  part  of  the  drift-weed. 

618a  ThejOamis  are  ems  im  Mag,  Jame,  amdJmlg,  and  exposed  to  (he  atr  oo  the  gnmndtlU  nearly  dried, 
care  bctng  taken  to  prevent  them,  as  much  as  posaible,  tma  being  exposed  to  the  rain.    Tbey  are  then 
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burned  in  a  rude  sort  of  kiln,  formed  by  dining  a  pit  in  the  sand,  or  by  enclosing  a  portion  of  the  Murfiiee 
with  loose  stones.    On  the  bottom  of  this  kiln  a  peat  fire  is  kindled,  and  the  weed  is  gradually  a 


the  fire  extends  over  the  whole  floor ;  the  weed  is  then  spread  lightly  on  the  top,  and  added  ini 
portions.  As  it  burns  it  leaves  ashes,  which  accumulating  towards  evening,  become  semiAised,  and  are 
then  well  stirred  Another  day's  burning  increases  the  mass ;  and  this  is  continued  till  the  kiln  Is  nearly 
filled.  On  some  occasions  the  kiln  consists  of  a  cavity  in  the  ground,  over  which  bars  of  iron  are 
placed  ;  and  on  this  the  ware  is  burned,  the  ashes  fklling  into  the  cavity,  where  they  are  well  worked  by 
the  proper  instruments. 

6190i  Keip  is  generaUy  divided  into  two  kinds;  the  cut.weed  kelp,  and  the  drift. weed  kelp ;  the  fbrmer 
made  fh)m  the  weed  which  has  been  recentlv  cut  flrom  the  rocks,  the  latter  from  that  which  has  been 
drifted  ashore.  The  latter  is  supposed  to  yield  a  kelp  of  inferior  quality.  Some  specimens  of  kelp^  how. 
ever,  made  from  sea-weed  which  had  been  drifted  ashore,  tend  to  prove  that  this  u  not  always  the  cue. 
Weed  which  has  been  exposed  to  rain  during  the  process  of  drying^  afibrds  a  kelp  of  inferior  quality.  It 
is  of  the  utmost  importance  to  the  manufacturer  or  kelp,  to  keep  bu  weed  as  much  as  possible  ttee  from 
rain.  For  this  purpose  many  employ  sheds ;  when  these  are  not  at  hand,  the  weed  which  has  heen  laid 
out  to  dry  should  be  collected  into  one  heap  during  the  rain ;  when  this  ceases,  it  should  again  be  imme- 
diately spread  out    It  has  often  been  matter  of  dispute,  how  old  the  plants  should  be  before  they  are  cuL 


In  general,  three  years  is  considered  sufficient :  this,  however,  from  some  trials  which  have  been  made 
to  ascertain  this  point,  seems  to  be  too  long.  From  experiments,  it  appears,  that  the  produce  of  kelp,  firom 
one  ton  of  three  years*  old  weed,  is  only  eight  pounds  more  than  that  from  the  same  ouantitv  of  two  yean* 


>int,  seems  to  be  too  long.   From  experiments,  it  appears,  that  the  produce  of  kelp,  firom 

,  jars*  old  weed,  is  only  eight  pounds  more  than  that  from  the  same  Quantity  of  two  yes—' 

old ;  from  this  we  would  conclude,  that  the  weed  ought  to  be  cut  every  two  years.  Though  perhaps  I  ._ 
weed  may  be  procured  ftvm  the  same  extent  of  ground  occupied  by  weed  of  two,  than  of  three  years* 
growth,  yet  the  difibrence  may  not  be  so  great  as  to  render  it  worth  while  to  allow  the  weed  to  remain  fiw 
three  years. 

6191.  In  order  to  increase  the  quantity  qf  kelp,  it  has  been  suggested  to  the  HigfaUnd  Society,  that  the 
seed  of  the  Salsbla  Sdda  might  be  imported  and  cultivated  at  a  small  distance  from  the  shore,  with  the 
design  of  mixing  the  plant  with  the  sea-ware,  for  the  improvement  of  the  kelp.  It  was  formerly  imagined, 
that  the  barilla  plant  would  not  produce  any  quantity  of  alkali,  worth  its  cultivation,  if  planted  in  France ; 
but  in  the  year  1782,  some  spirited  individuals  procured  a  quantity  of  barilla  seed,  and  made  a  plantation 
of  it  near  the  coast  of  the  Mediterranean,  in  the  province  of  Languedoc,  and  had  the  satisfaction  for 
several  years  to  find,  that  thte  barilla  which  they  produced  from  these  plants  was  of  a  quality  equal  to  that 
which  they  usually  procured  ttom  Alicant  why,  then,  may  not  a  similar  attempt  in  our  own  country 
be  equally  successAil  ? 

61 92.  Other  plants*  If  the  growers  of  kelp  could  contrive  to  make  some  considerable 
plantations  of  the  most  productive  of  the  kali,  or  of  fumitory,  wormwood,  and  other 
inland  plants,  which  yield  large  quantities  of  potash,  and  collect  the  crop  to  bum  with 
the  other  materials,  the  carbonate  of  potash  resulting  from  their  incineration  would 
decompose  the  sea  salt,  and  a  great  accumulation  of  carbonate  of  soda  would  be  produced. 
It  was  proved  long  ago  by  Du  Hamel,  that  the  marine  plants  produced  soda  merely  in  con- 
sequence of  their  situation,  for  when  they  have  been  cultivated  for  some  years  in  an 
inland  spot  they  yield  only  potash. 

fil93.  There  are  immense  tracts  qf  shore  on  the  mainland  and  isUmds  of  Scotland  which  may  be  easily 
cultivated  for  the  production  of  kelp,  from  which  at  present  not  one  penny  is  derived.  All  the  cultivation 
requisite  is,  to  place  whin  or  other  nard  stones,  not  under  the  site  of  the  crown  of  a  hat,  upon  such  vacant 
spaces.  Contracts  have  been  made  to  plant  shore  lands  in  the  Highlands  with  such  stones,  at  the  rate  of 
SO/,  per  Scots  acre.  Such  stones  are  generally  to  be  found  at  higfa.water  mark,  on  all  the  shores  of  the  lochs 
of  the  Highlands.  They  are  put  into  a  boat  at  high  water,  then  carried  to  the  ground  to  be  idanted,  and 
thrown  overboard ;  on  the  ebb  of  the  tide  they  are  distributed  regularly  over  the  shore,  preserving  a  dear 
space  of  one  foot  round  every  stone,  which  distance,  after  very  minute  examination,  appears  to  be  the 
most  eligible  for  producing  the  greatest  crop  of  ware.  It  it  evident  these  stones  should  oe  of  a  round 
shape ;  aa  the  more  surfkce  that  is  exposed  to  the  alternate  action  of  the  air  and  water,  so  much  more 
kelp  ware  will  be  produced  from  a  ^ven  space  of  ground.  In  four  years  the  first  crop  may  be  cut,  which, 
on  the  above  data  will  yield  about  four  per  cent  on  the  original  expense.  But  the  crop  may  be  manufac 
tured  into  kelp  in  every  third  year  thereafter,  which,  oo  the  same  data,  is  equal  to  about  five  percent  In 
this  inqnrovement  there  is  no  hasard  of  bad  crops  j  and  if  the  manufacture  is  b^iun  early  enou^  in  the 
season,  there  is  little  danger  to  be  apprehended  firom  bad  weather,  it  being  understood  that  the  operation 
of  kelp-making  can  be  carried  on,  should  there  be  no  more  than  two  dry  days  in  eight  (Highland  Socle^*s 
Trans,  vols.  v.  and  vL) 

6194.  The  cultivation  qf  barilla  (Salsdla  Sbda,  Chenopbdece,  a  native  of  Spain),  on  a 
small  scale,  was  tried  in  the  gardens  of  Tynningbam,  the  seat  of  the  Earl  of  Haddington, 
in  1 789,  but  without  success,  although  planted  under  a  south  wall,  in  a  most  sheltered 
part  of  the  garden.  (J.  M.  in  GanL  Mag,)  The  culture  of  this  and  other  species  is 
practised  to  some  extent  in  the  neighbourhood  of  Alicant  in  Spain,  and  the  detaik  given 
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in  the  Cours  Complet,  ^c  art  Sonde.  The  ground  is  brought  into  good  tilth,  and 
manured;  and  the  seed  sown  broadcast  in  October  or  November:  in  the  following 
spring  the  plants  will  be  found  an  inch  high^  and  must  be  kept  clear  of  weeds  till  the 
month  of  August,  when,  being  at  its  full  growth,  it  may  be  mown  or  pulled  up  (for  it  has 
scarcely  any  roots),  dried,  and  afterwards  burnt  in  holes  in  the  ground  like  kelp. 

6195.  The  seof wrack  grass  (Zostdra  maiina;  Fluviales)  is  found  in  abundance  on 
different  parts  of  our  own  shores,  as  at  Yarmouth,  the  bays  of  the  Orkney  IsUnds,  and 
other  bays  not  exposed  to  the  immediate  fury  of  the  ocean. 


these  leaves  are  thrown  on  ihore  in  large  quantities.  They  are  of  a  very  imperiahable  nature,  and  may 
be  kept  for  any  length  of  time  in  tnah  or  salt  water,  without  any  apparent  decay.  In  the  Orkney  Islands 
this  grass  is  thrown  ashore  during  winter  in  large  quantities,  and  collected  by  the  inhabiUnts  with  other 
marine  plants  into  heaps,  for  manure.  In  these  heaps  it  is  allowed  to  ferment,  and  sometimes,  before 
being  aisled,  it  is  mixed  with  earth  or  other  matters.  It  is  also  used  as  thatch,  and  forms  a  more  durable 
defence  against  the  violent  winds  and  heavy  rains  of  that  climate  than  straw.  A  few  years  ago,  in  con- 
seauence  of  premiums  offered  by  the  Highland  Society,  this  gra£s  was  applied  as  a  substitute  for  horse, 
hair,  and  stuffing  mattresses  and  furniture :  for  this  purpose  it  is  careAilIy  washed  twice  in  fVesh  water, 
then  dried  quickly  ;  and  afterwards,' any  sea. weed  that  had  got  mixed  with  it  picked  out  In  the  Orkneys 
it  is  stecpca  in  flresh-water  lakes  for  a  week,  then  taken  out  and  spread  ^et  on.  the  ground,  and^cked, 
while  in  this  state,  from  extraneous  matters.  Exposure  to  drought  for  one  davwill  make  it  sufficiently 
drv  for  packing.  When  dry,  care  mu4t  be  taken,  If  the  weather  is  windy,  to  gatner  it  into  heaps  or  cocks, 
otherwise  it  may  be  blown  away,  being  then  extremely  light  It  is  sent  to  market  in  large  bags  of  sack. 
ing,  or  twisted  hito  ropes  of  the  thickness  of  a  man's  waist  and  then  compactlv  made  up  in  nets,  formed 
of  ropes  made  of  bent  grass.  It  is  sold  at  the  Asylum  for  the  Industrious  Blind  at  Edinburgh,  who  em. 
ploy  it  in  stuffing  mattresses    (HigJU.  Soe.  Tratu.  vol  vL  pi  599.) 


Chap.  X. 
Weeds  or  Plants  ir{iurhus  to  those  ctUtivated  in  JgricuUurt. 

6197.  Every  plant  which  appears  where  it  is  not  wanted  nu^  be  considered  ir^urioust 
though  some  are  much  more  so  than  others.  A  stalk  of  barley  in  a  field  of  oats  is  a  weed, 
relatively  to  the  latter  crop,  but  a  thistle  is  a  weed  in  any  crop ;  weeds,  therefore,  may 
be  classed  as  relative  and  absolute. 


619&  Relative  weeds^  or  such  cultivated^ants  as  spring  up  where  they  are  not  wanted,  give  eoronsra. 
Jvelv  little  troutde  in  extirpating  them.  The  most  numerous  are  the  grasses  when  they  q>ring  up  in  fields 
of  saintfoin  or  lucem,  or  among  com  crops  in  newly  broken  up  grass  lands.    The  roots  of  chiccory,  in 


fields  that  have  been  broken  up  after  bearing  that  crop  for  some  years,  those  of  madder,  liquorice.  &c,  are 
of  difficult  extirpation.    When  the  potato  crop  has  not  been  careAilly  gathered,  or  mustard  has  been 
allowed  to  shed  its  seed,  they  also  occasion  trouble.    Other  cases  will  readily  occur  to  the  practical  man, 
and  need  not  be  mentioned. 

6199.  Absoiute  toeedt,  or  such  native  plants  as  are  considered  ii^jurious  to  all  crops,  are  very  numerous,  and 
may  be  variously  arranged.  Some  aSbct  in  a  more  peculiar  manner  com-flelds  and  tillage  lands,  and  these 
are  chiefly  annuals,  as  wild  mustard,  wild  radish,  poppy,  bluebottle,  cockle,  darnel,  &c. ;  or  biennials,  as 
the  thistle;  or  perennials,  as  couch-i  "    *  *        *  "  •     •   •  ••  • 

to  grass  for  a  few  years,  dock,  ox.cve  < 

perennials,  such  as  crowfoot,  one  of  the  most  difficult  of  weeds  to  extirpate ;  thistles,  d<       . 

moss,  and  an  endless  variety  of  others.    Some  are  more  particularly  abundant  in  hedges;  of  which  The 

reedv  and  coarse  grasses,  as  couch-grass,  brome-grass ;  the  climbing  and  twining  plants,  as  goose-grass 

(Galium  Jparlne) ;  and  the  twiners,  as  tnnd.weed  (Cbnv61vulus},  are  the  most  injurious. 

6200.    With  regard  to  the  destruction  of  weeds,  they  may  be  classed  first  according  to 

their  duration. 

6S0L  All armuaU  and  bieftnial*,  as  sai.<L-wort  {Jlg.Bl6>  a),  and  sorrel  (b),  are  efibctually  destroyed  by 

gl5  M  cutting  over  the  plant  at  any'point  b^w  that  whence  the  seed 

"^^  leaves  originated,  as  this  prevents  them  ttom  ever  siyinginff 

again  fnm  the  roots.    Perennials  of  the  fibrous-rooted  kind 

may  be  destroyed  in  the  same  manner,  as  the  crowfoot,  rag. 

weed,  the  fibrous-rooted  grasses,  and  many  others.     Some 

fUsiform-rooted  perennials  may  also  be  destroyed  by  similar 

means ;  but  almost  aU  the  thlck.rDoted  perennials  require  to  be 

whollv  eradicated. 

6e(».  T%e  perennial  teeeds,yrhicb  require  their  roots  to  be 
wholly  eradicated,  may  be  classed  according  to  the  kind  of 
roots.  The  first  we  shall  mention  are  the  stoloniferous  roots  or 
surface  shoots  of  plants,  by  which  thev  propagate  themselves. 


under-ground  creeping  roots,  as  the  couch-grass,  Cbnv61vulus 
arvtosis.  and  other  species  or  bind- weed,  c<Mtsfoot  (Jig.  81&  c), 
sowthistle,  several  tetradynamous  plants,  as  toadflax,  Scrophu. 
Uria,  nettle,  hedge-nettle  (Stkxhya),  Lkmiurn,  Adlbta,  ftc. 
Some  of  these,  as  tne  bfhdweed  and  coro-mlnt,  are  extremely 
difficult  to  eradicate :  a  single  inch  of  stolone.  If  left  in  the 
giound.  sending  up  a  shoot  and  becoming  a  plant  The  creep- 
ing and  descending  vivacious  roots  are  the  most  difficult  of 
allto  eradicate.  Of  this  class  are  the  Polj^gonum  amphlbium 
ifig.  817.  a),  the  reed  (i^riindo  Phragmltes),  the  horse-tail 
UvQuisUum  J^.817.  A),  and  some  others.  These  plants  abound 
in  deep  clays,  which  nave  been  deposited  by  water,  as  in  the 
Carres  and  clay. vales  of  Scotland.  In  the  Carse  of  Falkirk  ftMr 
example.the  roots  of  the  Polygonum  amphlbium  are  found 
3  P  2 
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every  where  in  the  nibioU  alive  and  viAoroui.    They  fend  up  a  few  leaves  every  year  in  the  ftirrowi  and 
on  the  sidet  of  drain* }  and  when  any  field  ia  neglected  or  left  a  year  or  two  in  grass,  they  are  found  all 


over  its  surflioe    Were  this  tract  left  to  nature  tbt  a  few  years,  it  would  soon  be  as  eompletely  covered 
with  thePolf  gonuro  as  it  must  have  been  at  a  former  age,  when  it  was  one  entire  marsh  parUally  covered 

Sthe  Frith  of  Forth.  The  horse-tail  is  equally  abundant  in  many  soils,  even  of  a  drio-  desceiption ;  and 
e  corn-thistle  (Serr4tula  arvinsis, J^.  817.  c)  even  in  dry  rockv  grounds.  Lightfoot  {Ftdra  Scitica)  men. 
tions  plants  of  this  species  due  out  of  a  quarry,  the, roots  of  which  were  nineteen  feet  in  length:  It 
would  be  useless  to  attempt  eradicating  the  roots  of  such  plants.  The  only  means  of  keeping  them  under, 
is  to  cut  off  their  tops  or  shoots  as  soon  as  they  appear ;  for  which  purpose,  lands  suUect  to  them  are  beet 
kept  in  tillage.  In  grass  lands,  though  they  may  be  kept  tram  rising  high,  yet  they  will,  after  being 
repeatedly  mown,  form  a  stool  or  stock  of  leaves  on  the  surface,  which  wul  suffice  to  strengthen  their  roots, 
andgreatly  to  injure  the  usefUl  herbage  plants  and  grasses. 

02Ut3L  Twerous  and  butbotu-rooted  weed*,  are  not  very  numerous ;  wild  garlic,  arum,  and  bryony  are 
examples ;  and  these  are  only  to  be  destroyed  by  complete  eradication. 

620i  RamoUyJ^t^formy  and  shnilarlp  rooted  perennialst  of  which  rest-harrow,  fern,  and  scabious  are 
examples,  may  in  general  be  destroyed  by  cutting  over  below  the  collar  or  point  whence  the  seed-leaves 
have  usued.   Below  that  point  the  great  minority  of  plants,  ligneous  as  well  as  heibaceous,  have  nopow 


of  sending  up  shoots ;  though  there  are  many  excepdons,  such  as  the  dock,  burdo9k,  &c,  among 
and  the  thorn,  dm,  poplar,  cherry,  crab,  &c.,  among  trees. 


herbs. 


6205.  Holdich  hat  taken  a  different  view  of  the  tul^ct  of  teeeds,  and  classed  them,  not 
according  to  the  modes  by  which  they  may  be  destroyed,  but  according  to  the  injuries 
which  they  do  to  the  toil  or  the  crop.  He  has  divided  them  into  two  classes,  weeds  of 
agriculture,  or  arable  lands,  and  pasture  weeds. 

6S06.  i4ra&/«<0W«l» are  arranged  as,  1.  those  which  infest  samples  of  com;  SL  root  or  fellow  weeds,  and 
such  others  as  are  hard  to  destroy ;  a  those  which  are  principaUy  objectionable  as  they  incumber  the  soil ; 
4.  underling  weeds,  such  as  never  rise  with  the  crop,  nor  come  mtothe  sickle  Under  these  heads,  each 
weed  in  its  respective  division  is  treated  of  as  to  iU  deteriorating  qualities  and  mode  of  destruction. 


6«07.  ThewtiianMeki>tf^HmampUwn,l.DtmatLI>liam 
tcmulAituin) :  S.  CockU  tAgnnttatm*  Olthkco):  9.  Tun* 
(fi'mifii  tetnnatfnmifn)  {  4.  Melllot  (THfbUnm  JrelUbtia  offl- 


dnUU) :  A.  WM  emu  (A^tnm  fttua) ;  6-  HatffT  (OUlnm  Afm- 
tint)  s  7.  C«ow  mkUm  (Sciodiz  Fictm)  i  8.  ""-"  "---i=» 


(P6ifgattam  ConrAtnhu) ;  9.  Snake>v«id  (Poiyganiiiii  lap*- 
Uilftirom);  10. Charlock  Mda,  (Mnfcpb,  r^-" " 


•iea)  In  IturU;  ■ _ 

6208.  WttismMckanwHrndpaU^MtcUtmrnbUaitiMmemm- 
barthttoUan,  l.Quriock,*  namevhich  to  appUed  tofour 
mclei  oTCnictffaK  (rix.  Sfnitoto  arvAids  and  n^lira,  JUphanui 
Raphantotnun,  and  nrteica  Nkpa»);  S.  Com  poppy  (npkTar 


RhoeVa);  S.  BhM-bottle  (qntMBte  CfnMjt  4.  Majwrntd 
(^'othcmla CdCula);  and  5. Con  ma^gM  (ChijidBltaainin 
ateatnm. 

6M)9.  TU  n0id»  taXUi «mdtMmg».ofwadki  aa  Dfrilaa ta  tha 
cfopt,ar«,1.0roandicl(SanteioTiiliki1i];  S.  Annnal  maadov 
ma»(J>6atfnnu«);  3.  Chlckvoad  (SlallMa  mMla) :  4.  Shap- 
hordt  pana  (Tlikpri  Mna  paotteb  and  artela);  5.  Spnin 
rSnfrsttlAarTAuto):  6.  Chamomiia  (Maolekita  QMmamllM) ; 
?.Tat-lwB  (Chanopbdinm  tfllnim}i   8.  Ooaunon  com  nSU 

- -  1  -~::-<=r-         -  (ffl^teiom^iliia) ; 


ipri 

^-^-„ b):  6 

7.Tat-hoB  IChanopMinm 
(FMiaoUttofa).  9.nis-va 
nuni  ftunllon  i^unfcffia  ofl 
ptonnnUto). 


la):  11.8 


DtbemlsndUlis); 


(Sia  Pasture  weeds  are,  1.  Dwarf-thistle  (C&rduus  aca61is) ;  2.  Coomion  chamomile  (ifntbemls  i 

a.  Sur.thistle  (Centaurte  Calcltrapa) ;  4  Ox-eye  daisy  (Chrydinthemum  leuc4nthemum} ;  &  Great 

(Con^sa  squarr^sa)^  Cheese-rennet  (GfAlium  vteum^ ;  7.  Long.rooted  hawkweedji<p4rgia  autumnilis) ; 


.  Wild  thyme  (Tlkfmvm 
avicul4re);  11.  Yellow  ratUe 
6911.  fttter*  mmit  wktek  gmm 


fllum)  i  9.  Sheep's  sorrel  (Jliunex  Acetos^Ua) ;  la  Knot-grass  (Pblfgonui 
ithus  OrisU  g&ili) ;  UL  Common  carline  thistle  (CarliM  vulg&ris}. 
rort  (SenSelo  JacotoV);  7.  ConnMai  id 


Mlify  pmMff  #■  Umm  toUa,  6.  Coauman  nrvort 

_      _. clajav  and  dainp  aolla,  U9  (BMUt  pcrinnli) ;  8. 

principaUy  w  fcUoW*  Tl.  1.  Ydlov  goMWiand  ITngaeUm  nlcnl :  9.  BRwd-lam 

pratita«to):  «.  Manh  thtoU«(Ciidim  paKkMU);  9.  BMan-  (OPr^' " 

choly  thtotia  (Ctfrdniw  Iwtaniphyilug) ;  4.  Moadov  thtotlc  (OSr-  11. 

dmu  pratdmto) .  5.  Commonlmttar-lNir  (ronlUwD  PMaa) 


rCroHlUwDPMaaUai);      8ad|ic«  (Ckras), 


6212.  A  catalogue  of  weeds  could  be  of  little  use  to  the  agriculturist,  as  the  mere 
names  could  never  instruct  him  as  to  their  qualities  as  weeds,  even  if  he  knew  them  by 
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^hdr  proper  names.  Bendes,  weeds  which  abound  most,  and  are  most  ii^jurious  in  one 
oistrict,  mn  often  rare  in  another.  Thus,  the  poppy  abounds  in  gravelly  districts,  the 
charlodu  on  days,  the  chickweed,  groundsel,  nettle,  &c,  only  on  rich  soils.  A  local 
Flora,  or  any  of  the  national  Floras,  as  LightfiMt's  FIbra  SMcOf  and  Smith's  British 
Flonh  and,  we  may  be  allowed  to  add,  our  own  Sncydepptdia  of  PUmU  and  H&riu» 
Bfit&nmcuMt  by  pointing  out  the  habits  of  indigenous  planta,  may  be  of  considerable 
use  to  the  agriculturist  who  has  acquired  a  alight  degree  of  the  idenoe  of  botany. 


BOOK  VII. 

THE   ECONOMY   OP   UTS   STOCK    AMD   THE    DAIKY. 

6213.  Tnn  grand  characteristic  of  modern  British  farming,  and  that  which  constitutes 
its  greatest  excellence,  u  the  union  of  the  cultivation  of  live  stock  viith  that  of  vegetables. 
Formerly  in  this  country,  and  in  most  other  countries,  the  growing  of  com  and  the 
rearing  of  cattle  and  sheep  constituted  two  distinct  branches  of  fanning ;  and  it  was 
a  question  among  writers,  as,  according  to  Von  Thaer,  it  still  is  in  Germany,  which  was 
the  most  desirable  branch  to  follow.  The  culture  of  roots  and  herbage  crops  at  last  led 
gradually  to  the  soiling  or  stall-feeding  husbandry,  in  imitation  of  the  Flemings ;  and 
affcerwards,  about  the  middle  of  the  last  centuryyto  the  alternate  husbandry,  which  is 
entirely  of  British  invention,  and  has  been  more  effectually  than  any  thing  else  the  means 
of  improving  the  agriculture  of  the  districts  where  it  is  practised. 

61214  It  is  ofeerverf  by  Brown,  thst  *' though  hones,  nest  catUe,  iheep,  and  fwine  are  of  equal  importance 
to  the  Brltkh  Ikrmer  with  com  crops,  vet  we  have  few  treatiaea  conceiliing  the  animali,  compared  with 
the  immense  number  that  have  been  written  on  the  management  of  arable  land,  or  the  crops  produced  upon. 
It  But  though  m>  little  hat  been  written,  the  improvement  of  those  animals  has  not  been  neglected ;  on 
the  contrary, It  has  been  studied  like  a  science,  and  carried  into  execution  with  the  most  sedulous  attention 
and  dexterity.  We  wish  it  could  be  sUted,  that  one  half  of  the  care  had  been  appUed  to  the  selecting  and 
breeding  of  wheat  and  other  grains,  which  has  been  displayed  in  selecting  and  breeding  the  best  propor- 
tiooed  and  most  kindly  feeding  sheep.  A  comparison  cannot,  howerer,  be  made  with  the  slightest  degree 
of  success ;  the  exertions  of  the  sheep.&rmers  naving,  in  erery  point  of  view,  fiur  exceeded  what  has  been 
doneby  the  renters  of  arable  land.  jBven  with  cattle  considerame  improvement  has  taken  place  IVith 
horses,  those  of  the  radns  and  hunting  kinds  excepted,  there  has  not  been  correspondent  improvement : 
and  as  to  swine,  an  animal  of  great  benefit  to  the  farmer,  in  consuming  oflhl  which  would  otherwise  be  of 
no  valu^it  Is  to  be  regretted  that  very  much  remains  to  be  done.** 

GS1&  The  first  tmportamt  efM  in  the  ittmmvemaU  qfUme  stock  was  made  by  Robert  Ba^eweU,  who  was 
bom  on  his  flither's  estate  ofDishley.  in  I78&  Mr.  BakeweU  wrote  nothing  himself:  so  the  first  sdentlflc 
work  on  the  suUect  was  written  by  George  Culley,  In  178SZ,  who  had  formed  himselr  on  BakeweU*s  model 
The  systematic  Improvements  of  Mr.  Bakewell  were  developed  in  various  agricultural  reports,  and  con. 
sisted  in  attempts  to  lessen  such  parts  of  the  animal  ftame  or  cattle  and  sheep  as  were  least  useful  to  man, 
as  bone,  cellular  substance,  and  appendages ;  at  the  same  time  increarfng  such  other  parts,  as  flesh  or  muscle, 
"  '  -i     ....... .  iwlth  food.    These  ends  he       ' 


and  fa^  as  become  more  important  in  the  fbrnishlng  man  with  food.  These  ends  he  endeavoured  to 
accomplish  by  a  judicious  selection  of  individuals,  possessing  the  wished-lbr  form,  and  qualities  in  the 
greatest  draree ;  which  being  perpetuated  In  their  prMeny  in  various  proportions,  and  the  selection  being 
continued  from  the  most  approved  specimens  among  these,  enabled  him  at  length  to  establish  breeds  with 
the  desired  properties^  Later  improvements  have  been  grafted  on  these,  and  we  find  exodlent  observations 
on  the  sub{icct  from  the  pens  of  Cline^  Dr.  Coventry,  Sir  J.  Sebriabt,  Hunt  of  Leicester,  and  the  Rev. 
K  Berry ;  and  we  have  witnessed  the  strenuous  and  suooessAil  efiorts  of  a  Russell,  a  Coke,  an  Elhnan, 
and  others.  The  improvement  in  the  sciences  of  comparative  anatomy  and  physioloey  has  abo  led  to  an 
amended  practice  both  in  breeding  and  in  pathokigy.  The  example  of  various  opulent  proprietors  and 
farmers  in  all  parts  of  the  empire  tended  to  qunnd  this  improvement,  by  which  the  pursuit  became 
ftahionable.  Add  to  these  the  accounts  of  the  management  or  live  stock  In  almost  every  county  of  the 
British  Isles,  as  contained  In  Marshal's  Works  and  the  Comity  Reports.  From  these  sources  we  shall  draw 
the  information  we  are  about  to  submit,  and  shall  adopt  the  arrangement  of  the  horse,  the  ass,  the  mule 
and  hinny,  the  bull  Aunily  and  the  dairy,  the  theep^  the  swine,  minor  stock,  and  ii^urious  animals  or 
vermia 


Chap.  I. 


2^  cultivated  Horse.  —  E^^tu  CabdUus  L. ;  MammtUia  BiOsam  L.,  and  Pa/Oufdhmn 
Soipaks  Cuvier.     Oieval,  Fr. ;  Pferde,  Get, ;  CaoaUo,  ItaL ;  and  CabaOo,  Span. 

6216.  The  horse  Jamly,  by  far  the  most  important  among  the  brute  creation  as  a 
servant  to  man,  includes  several  species  both  in  a  wild  and  cultivated  state,  as  the  jE^quus 
JSTemionus,  or  wild  mule^  a  native  of  Arabia  and  China,  and  which  it  is  supposed  would 
form' an  excellent  race  of  small  horses,  could  they  be  reduced  to  a  state  of  domestication ; 
the  E.  ^^us,  or  ass,  well  known ;  the  E,  Z^bra,  or  striped  ass ;  the  .S.  Qudgga,  by  some 
considered  a  variety  of  the  zebra ;  and  the  E,  bis61cu8,  or  cloven,  footed  horse,  a  native  of 
Chile,  and  by  many  supposed  to  belong  to  a  distinct  genus, 
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6S17.  The  common  horte^juatly  considered  at  the  noblest  qfquadmpedtt  is  found  in  a 
wild  state  in  the  deserts  of  Great  Tartary,  in  the  southern  parts  of  Siberia,  and  in  other 
parts  of  Asia,  and  in  the  interior  of  Africa.  He  has  long  been  domesticated  and  cul- 
tivated  in  most  parts  of  the.  earth,  for  the  various  purposes  of  war,  hunting,  parade,  the 
saddle,  and  draught ;  and  in  some  places,  partly  for  his  flesh  and  the  milk  of  the  female. 
The  parts  of  a  horse,  when.no  lopger  endned  with  life,  are  applied  to  various  useful  pur- 
poses. The  blood  is  used  as  manure.  The  bones  are  broken  and  boiled,  to  produce  oil, 
and  are  afterwards  ground  into  an  excellent  manure ;  some  of  the  bones  are  also  employed 
in  the  mechanical  arts.  The  flesh  supplies  food  for  the  domestic  carnivorous  animals, 
the  cat  and  dog ;  for  carnivorous  birds,  kept  for  amusement  or  curiosity  ;  for  fish,  &c. 
We  shall  consider  the  horse  in  regard  to  its  varieties,  organology,  anatomy,  physiology, 
diseases,  breeding,  rearing,  training,  feeding,  and  working 

Sect.  I.      Varieties  of  the  Horse. 

6218.  The  varieties  of  the  domestic  fiorse  are  numerous.  The  indigenous  horse  of  every 
country,  operated  on  by  climate,  assumes  that  form  best  adapted  to  its  locality.  Man 
would  soon,  however,  be  led  to  mix  with  the  native  breeds  that  variety  which  presented 
in  its  aboriginal  state  the  finest  form  and  most  valuable  qualifications.  This  being 
found  centred  in  the  horses  of  Arabia,  Persia,  and  Barbary,  the  inhabitants  of  Europe 
generally  sought  an  amelioration  of  their  own  breeds  by  an  admixture  of  oriental 
blood. 

6Slft  Tke  Arabian  horses  (Jig.  81&  is  a  portrait  of  one  brought  bv  Buonaparte  fktnn  Egjpt,  and  now 
818  living  in  the  royal  garden  of  Paris,)  are  reckoned  the 

bett,  and  the  Miicitude  with  which  the  Arabs  preserre 
these  horses  pure  and  unmixed  is  remarkable.  The 
care  with  which  they  are  nurtured,  and  the  akill  dis- 


these  horses  pure  and  unmixed  is  remarkable.  The 
care  with  which  they  are  nurtured,  and  the  akill  dis- 
played in  their  eouestrian  management,  are  no  less 
admirable.  None  but  stallions  of  the  llncst  form  «nd 
purest  blood  are  allowed  access  to  thdr  mares,  which 
IS  never  permitted  but  in  the  presence  of  a profensionsl 
witness  or  public  officer,  who  attests  the  fact,  records 
the  name,  and  signs  the  pedigree  of  each.  The  Per- 
sian horses  are  considered  next  in  value:  and  after 
them  the  horses  of  A  ndalusia  in  Spain.  Tne  Barbary 
horses  are  descended  fVom  the  Arabians,  and  mucn 
esteemed.  Jackson  {^Empire  qf  Morocco,  pi  4S.)  men. 
tions  one  very  fleet  vanety,  used  for  hunting  the 
ostrich,  and  fed  entirely  on  camel's  milk.  The  korae$ 
ttf  IndiUy  though  active  and  not  ill  formed,  are  small 
and  vicious,  the  climate  being  unfiivourable  to  their 
greater  developemcnt    Thou  qf  Tarlarjf  are  of  a 

moderate  site ;  but  strong,  muscular.  fUn  of  spirit,  and  active.    The  Tartars  arc  considered  ski!  Ail  riders. 

Like  the  Kalmucks,  they  eat  the  flesh  of  horses  as  we  do  that  of  oxen,  and  use  their  milk  either  in  curd 

or  fermented.   . 

6220.  Of  the  European  varieties  of  the  horse,  those  of  Italy  were  formerly  in  greater 
esteem  than  at  present ;  but  still  those  of  the  Neapolitans  shine  both  under  the  saddle 
and  in  traces.  Great  numbers  are  bred  in  Sicily ;  those  of  Sardinia  and  Corsica  are 
small,  but  active  and  spirited.     The  Swiss  horses  partake  of  the  same  qualities. 

G881.  The  Span^h  horses  have  long  been  highiv  esteemed.  The  invasion  of  the  Moors,  in  710,  brought 
a  vast  influx  of  oriental  blood  into  Spain ;  and  the  continuance  of  the  Moorish  yoke  during  several  cen. 
turies  produced  altogether  so  improved  a  race  there,  that  the  best  Spanish  horses  are  preferred  by  some 
to  the  Barbs.  The  Spanish  Oenette  has  long  been  celebrated  for  its  tiegance,  sprightliness,  and  durabilitv. 
The  best  breeds  of  Spain  are  generally  finely  carcased,  and  well  limbed,  active,  ready,  and  easv  in  their 
paces,  docile  and  aflbctionate  to  their  owners,  f\ill  of  spirit  and  courage,  but  tempered  with  mildness  and 
good.nature :  they  are,  tbr  the  most  part,  of  a  moderate  size.  Those  which  are  bred  in  Upper  Andalusia 
are  deemed  the  most  valuable.  The  Portuguese  horses,  or  rather  mares,  were  fiunous  of^old  for  being 
very  fleet  and  long-winded :  but  of  late,  it  U  said,  tliey  are  much  degenerated. 

6298.  Finance  alwunds  in  horses  of  all  kinds,  whose  origin  may  be  traced  to  a  mixture  of  their  native 
breeds  with  the  Asiatic  introduced  by  the  irruption  of  the  Ooths,  and  originally  received  fh>m  the 
Scythians,  and  the  true  eastern  blood  received  ttom  Spain.  Barbary,  and  Arabia.  With  these  admixtures, 
however,  the  horses  of  France  have  not  yet  borne  a  high  character  throughout  Europe;  and  although 
under  the  dominion  of  Napoleon  more  than  two  hundred  pure  Arabian  stallions  were  imported,  and  the 
northern  states  plundered  of  their  choicest  specimens,  by  which  the  breeds  have  been  much  improved  ;- 
still  France  imp<Mrts  yearly  vast  numbers  flrom  this  country,  particularly  hunters  and  high  bred  carriage 
horses.  Of  their  own  breeds,  Limousin  fiimishes  some  good  saddle  horses,  and  hunters  alsa  Next  to 
those,  Normandy  claims  precedence  for  a  well-formed  and  usefUI  breed.  There  are  also  very  good  bidets, 
or  ponies,  in  Auvergne,  Poitou,  and  Burgundy.  Lower  Normandy  and  the  district  of  Cotentin  fUrnish 
some  verytoterable  coach  horses,  and  wnich  are  more  active  and  appear  more  elastic  in  their  motions 
than  the  Dutdi  horses.  They  have,  however,  a  noble  race  of  large  cfraught  horses  equal  to  any  seen  in 
&igland,  and  among  which  the  chesnut  colour  seems  to  prevail.  The  French  horses  generally  arc  apt 
to  have  their  shoulders  although  oblique,  yet  too  loose  and  open,  as  those  of  the  Barbs  are  usuaOy  too 
oooflned  and  narrow. 

eeSS.  Tke  Flemish  horses  arc  inferior  in  value  to  the  Dutch,  having  usually  large  heavy  heads  and 
necks ;  their  feet  also  are  immoderately  large  and  flat,  and  their  legs  suhject  to  watery  humours  and 
swellings. 

68i24.  HoUtmd  fUmishes  a  race  of  horses  whicli  are  principally  serviceable  in  light  draught  work :  the 
best  come  ttom  Friesland. 

6S2S.  Cermansf  is  not  destitute  of  good  horses.  The  native  breeds,  heavy  and  ill-formed,  recdved  their 
first  improvement  IVom  admixture  with  the  Asiatic  horses.     In  aftcr-times  the  Germans  obtained  still 
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fliwr  breed*  from  the  AnibB,  Turki,  and  the  Bartmry  cUtes,  which  they  itUl  preeenre  with  some  care  as 
stallions :  some  good  speetaneos  are  also  obtained  ftom  Spain.  In  a  general  point  of  view,  however,  the 
German  horses  are  more  fitted  for  the  manege  than  for  racing  or  hunting ;  in  which  qualities  they  are 
inferior  to  the  Hungarianr  and  TransylTanian  horses.  The  horses  of  Bohemia  are  not  distincuishal  by 
any  envnent  qualities.  The  Hussars  and  Transylvanians  are  accustomed  to  slit  the  nostrils  of  their 
horses,  imder  a  notion  of  giving  their  breath  a  free  passage,  and  improving  their  wind,  as  well  as  to  render 
them  incapable  of  neighing,  which,  in  the  field,  would  be  often  inconvenient  The  Croatian  horses  are 
nearly  allied  in  Qualities  and  character  to  the  Hungarian  and  Bohemian :  these,  as  well  as  the  Poles^  are 
remarkable  for  oeing,  as  the  French  term  it,  b^gui,  or  keeping  the  mark  in  thdr  teeth  as  long  as  they 
live 

G2S&  Tke  PoUik  kortet  are  hardy,  strong,  and  useful,  but  they  are  generally  of  a  middling  size.  In  the 
marshy  parts  tX  Prussia,  and  towards  the  mouth  of  the  Vistula,  there  is  a  breed  tX  tall  strong  horses,  re. 
semblingthose  of  Friesland,  but  of  inferior  valua 

eSSCl,The  horus  qf  RutMta  are  not  much  regairded^by  other  nations.  They  are  small  but  hardy,  and 
capable  of  enduring  great  fatigue.  Great  attention  is,  however,  paid  to  such  as  are  very  fast  in  their  trot ; 
and  such  a  breed  is  much  encouraged  for  trotting  matches  on  the  snow  and  ice.  Those  of  the  Turkish 
breed  are  handsome  and  finely  shaped,  but  too  slight  and  weak  for  heavy  cavalry.  The  Kalmuck  horses 
are  somewhat  higher  than  the  Russian  common  horses,  and  are  so  lasting  and  constitutionally  strong  as 
to  be  able  to  run  three  «r  four  hundred  English  miles  in  three  days.  They  sutwist,  summer  and  winter^ 
solely  upon  grass  in  the  great  deserts  which  are  between  the  rivers  Don,  'Volga,  and  Yaik,  where  they  are 
oollccted  in  great  herds  of  four  hundred,  Ave  hundred,  or  even  a  thousand.  They  are  excellent  swimmers, 
and  mu  the  river  Volga,  where  it  is  from  one  mile  to  two  miles  broad,  with  great  ease. 

GSS8.  Tke  kor$e$  qf  Sweden  are  low  and  small,  and  the  Norway  breed  may  be  comprehended  under  the 
same  description,  but  they  are  strong,  hardy,  and  active.  Denmark,  and  also  HolsCein  und  Oldenburg, 
boast  a  large  variety  of  horses,  which  has  long  been  esteemed  as  peculiarlv  adapted  for  heavy  cavalry  and 
carriage  uses,  though  they  are  apt  to  fail  with  respect  to  elegance  of  limb  and  symmetry  of  parts ;  their 
heads  being  large,  tneir  shoulders  heavy,  their  backs  long,  with  croupe  too  narrow  to  correspond  with 
their  fore  parts.  In  the  Islands  of  Feroe  there  is  a  race  of  horses  of  small  growth,  but  strong,  speedy, 
and  very  sure-footed.  They  are  never  shod,  and  feed  abroad  vrithout  shelter  both  summer  and  winter. 
In  Suderoe,  one  of  these  islands,  they  have  a  peculiarly  swift  breed,  of  great  use  to  the  inhabitants,  who 
catch  their  sheep,  which  are  wild,  by  hunting  them  with  a  dog,  pursuing  them  at  the  same  time  with 
their  horses.  The  horses  of  Lapland  arc  sniall  of  stature,  but  actirc  and  wilUng;  they  are  used  only  in 
the  winter  season,  in  drawing  sledges  over  the  snow,  and  transporting  wood,  forage,  and  other  necessaries ; 
but  in  summer  they  are  turned  into  the  forests,  where  they  form  separate  troops,  strictly  confined  to  their 
own  quarters. 

6229.  The  British  varieties  qf  saddle  horse  may  be  reduced  to  the  racer,  the  hunter,  the 
improved  hack,  the  old  English  road  horse,  the  galloway,  and  the  pony  ;  tlie  two  latter 
of  which  we  shall  consider  in  another  place. 

6230.  Tke  race  Morse  Uig.  819.)  is  descended 
nearly  in  a  direct  Hne  from  the  Arabian,  the 
Persian,  and  the  Barb.  In  an  agricultural  point 
of  view,  this  celebrated  breed  might  at  first  tifAit 
KopeBX  of  little  importance }  but  it  is  probable, 
that  to  the  amusement  aflbrded  by  it  to  the  rich 
and  powerful,  we  are  indebted  for  the  principal 
improvements  in  eVery  other  variety  of  this  most 
valuable  animal.  Races  or  courses  were  venr 
early  a  part  of  British  sports ;  and  it  is  natural  to 
suppose  that,  on  this  account,  endeavours  would 
be  made  to  improve  and  enlarge  the  breeds  of  the 
native  horses.  Roger  de  Bellesme,  Earl  of  Shrews- 
burv,  is  the  first  on  record  who  imported  a  ^tanish 
stallion,  the  progeny  of  vhich  was  afterwards  ex. 
tolled  by  Michael  Drayton,  in  his  Polff-oldion  j 
and,  it  is  probable,  the  first  amelioration  of  the 
native  breeds  was  derived  altogether  from  horses 
brought  from  Spain  and  the  southern  parts  of 
GauL  In  the  reign  of  Henry  IV.,  public  ordinances  were  made  £svourable  to  the  improvement  of  the 
breedins  of  horses,  which  would  tend  still  farther  to  extend  the  search  aAer  better  specimens.  There  if 
reason,  nowever.  to  believe,  that  the  courses  of  those  times  were  little  more  than  ordinary  trials  of  speed 
between  the  imngetue,  or  these  slightly  improved  breeds;  and  it  was  not  until  the  days  of  Henry  V II.  and 
VIII.,  that  the  true  eastern  blood  was  collected  in  any  considerable  quantities.  During  these  reigns, 
however,  it  becoming  very  general  to  import  stallions  from  Arabia,  Bart>ary,  and  Persia,  a  new  and  hlAIy 
improved  race  rapidly  extended  itsdf.  This  improvement  was  carried  subsequently  to  its  acm6  by  an 
equally  careful  selection  of  mares  as  of  horses ;  and  thus  we  find  king  James  importing  a  set  of  mares  of 
the  purest  blood,  significantly  called  the  royal  mares.  From  these  periods,  the  breeding  of  the  race  horse 
was  pursued  with  the  utmost  care,  as  well  In  regard  to  purity  of  bkwd,  as  in  the  increase  of  his  bodily 
powers,  by  the  most  nutritious  food  and  duly  apportioned  exercise,  during  his  training  for  the  courses, 
then  becoming  so  fashionable  in  England.  Thus  has  been  produced  a  breed  unrivalled  throughout  the 
world  for  symmetry  of  form,  swiftness  of  progression,  and  durability  under  exertion.  The  accounts  on 
record  of  fleats  performed  by  some  of  our  horses  on  the  turf  are  truly  astonishing.  Bay  Malton  ran  at 
York  four  miles  in  seven  minutes  and  forty-three  seconds.  Childers,  known  by  the  name  of  tlie  flying 
Chihiers,  moved  through  a  space  equal  to  eighty.two  feet  and  a  half  in  a  second.  After  these  Eclipse, 
Highflver,  Matchem,  Hambletonum,  and  others,  have  contributed  to  keep  up  the  reputation  of  the 
English  racer. 

GfiSl.  CUntate  has  a  great  k\fluence  over  the  form  qfanfmals,  and  that  farm  is  found  Indigenous  to  each 
which  best  fits  it  for  the  purposes  required  of  it  In  the  arid  plains  of  the  east,  where  herbage  is  scarce,  a 
form  is  given  which  enables  its  brute  inhabitants  to  readily  transport  themselves  flrom  one  spot  to  another ; 
and  as  in  every  situation  the  flesh  of  the  horse  is  greedily  sought  after  by  the  predatory  tribes,  so  here, 
where  those  are  peculiarly  strong  and  active,  the  horse  is  formed  peculiarly  agile  and  swift  to  escape  their 
attack,  as  w^U  as  peculiarlv  light,  that  his  weight  might  not  sink  him  in  the  sandy  plains,  nor  bis  bulk 
retard  him  in  his  flight  Removed,  however,  to  more  temperate  climes,  where  vegetatira  affbrds  by  iti 
luxuriance  more  nutriment,  and  where  the  restrictions  of  danger  have  ceased  to  operate,  we  no  longer 
see  him  equally  small  and  slender;  but,  with  equal  capacity  for  swift  progression,  we  And  him  expanded 
into  a  form  capable  of  keeping  up  that  progression  with  a  durability  unknown  to  the  original  breeds  trom 
which  he  sprang.  Symmetrically  formed  as  we  now  see  him,  he  at  once  evinces  his  claim  to  great  speed. 
His  bony  skeleton  exhibiu  a  base  founded  on  the  justest  geometrical  principles,  presenting  a  series  of 
lengthened  levers  acting  by  means  of  a  condensed  muscular  and  tendinoiu  organixation  of  great  power, 
on  angles  capable  of  great  flexion  and  extension ;  while  his  pointed  form  fiu  him  to  cleave  that  atmo- 
sphere,  from  which  his  deep  chest  enables  him  to  draw  by  extensive  inspirations  wind  and  vigour  to  con. 
tjnue  his  exertions.    Purity  of  blood,  by  which  is  meant  the  result  of  confining  to  particular  races  or 
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bfwds  the  mauM  of  omUnuiDf  their  ^>eitei»  to  obMTTfld  with  equal  cutt  and  JMkNify  by  the  breeden  of 


890 


the 


Eogitob  noe,  aa  by  the  Arabians  i  and  tttif  jockeys 
!ft  they  can  diacover  a  taint  or  departure  flmn  this 


purity  to  the  sixteenth  remore: 

eSOL  Tke  kmiUer  {fig-  Ua)  to  derived  ftom  bonee 
of  entire  blood,  or  such  as  are  but  little  removed  ttom 
it,  uniting  with  nuues  of  substanoe,  correct  Ibnn,  and 
cood  action.  In  some  instances  hunters  are  dortved 
IVom  hurge  mares  of  the  pure  breed,  i 
powerfur  stallions  of  the  old  En^*^ 
This  &TOurite  and  valuable  \ 


lityofthe       ' 
but  named  on  the  same  principles,  he  to  able  to  oartj 


bination  of  the  speed  of  the  Arabian,  with  ( 
of  the  natiTe  horse.    "' 


UUt] 


More  extended  hi  finny 


a  considerable  « 


nraUe  weight  through  heavy  grounds,  with  a 

J  equalled  only  by  the  animal  he  pursues,  and 

with  a  persererance  astonishing  to  the  natives  of  evcnr 
other  country.  Hence  the  extreme  demand  for  this 
breed  of  horses  in  every  European  country:  our 
racing  stallions  being  now  sent  to  propagate  in  the 
eastern  climes,  whence  they  were  some  of  them  origi. 


4$SSS.  Tht 


nally  brought 
mummed  kaeknep  {Jig.  891.)  is  derived,  like  the  foL       ,  _    , 

wlUi  the  native  horse,  but  exhibiting  a  greater  proportion  of  the  latter.    Hackneys  are  now. 


891.)  is  derived,  like  the  former,  (Vom  a  Judicious  mixture  of  the 


night  ak 


however,  mostly  bred  from  sUllions  possessing  neariv 
the  same  proportion  of  blood  with  the  hunter ;  but  with 
a  form  and  qualities  somewhat  different  In  the  hack, 
ney,  as  safety  to  as  requisite  as  speed,  we  look  particu. 
lariy  to  the  fore  parts  to  see  that  they  are  high  and  well 
placed :  that  the  head  to  not  heavy,  nor  the  neck  dls. 
proportionately  long  or  short ;  that  the  legs  stand  straight 
(that  to,  that  a  perpendicular  line  drawn  from  the  point 
of  the  shoulder  should  meet  the  toe) ;  and  that  the 
elbows  turn  out :  and  although  a  perftct  oonformatloa 
in  the  hinder  parts  to  necessary  to  the  hackney,  it  to  In 
some  measure  subordinate  to  the  same  perlectioa  in  the 
fbre  parts ;  whereas  in  the  racer  and  hunter,  but  par- 
ticulariy  In  the  former,  the  form  of  the  hinder  to  even 
of  more  consequence  than  that  of  the  fwe  paita 

eS91  Tkt  old  Ei^kh  road  hone.    l*hto  i 
breed  to  now  nearly  extinct,  although  som 
agrlculturtoU  appear  to  be  making  effbrts  to  revive  the 
race    It  has  so  long  been  known  in  this  country  that  it 

amonc  its  imdigcme .  Although  It  to  probable  that  it  originally  sprang  from  a 

culture  from  horses  of  Norman,  German,  or  Flemish  extraction,  which  horses  were  very  eariy  in. 

ported  to  enlarge  our  small  breeds,  and  to  render 
them  equal  to  the  heavy  loads  they  were  accus. 
tomed  to  carry  u  p8ck.horses ;  and  of  which  kind 
the  old  English  road  horse  " 


8SS 


UlgJS2i.)  Neither  to  it  at  all  impossible,  that,in  the 
more  fertile  parts  of  the  island,  an  original  breed 
existed  of  considerable  power  and  bulk.  AtheL 
Stan  expressly  prohit>ited  the  exportation  of  En- 
gllsh  horses,  and  the  **  scythed  chariots  drawn  by 
flery  steeds  ^  of  the  ancient  Britons  struck  terror 
even  into  C«sar*s  legions.  These  accounts  of  the 
antiquity  of  the  Engltoh  horse,  receive  additional 
strength  from  the  notices  we  obtain  of  the  fossil 
bones  of  horses  having  been  found,  aooordingto 
Ftekinson.  In  various  parts  of  the  ishmd.  The 
old  Engltoh  road  horse  possessed  great  power. 
with  short  joints,  a  moderate  shoulder,  devated 
crest,  with  legs  and  feet  almost  invariably  good. 
The  heights  varied  from  ilfleen  hands  to  fifteen 
hands  two  inches;  and  the  colours  were  fre. 
...  quently  mixed. 

^  _,  7A#  o^feeUom,  iMoever,  to  EngUtk  innet,  both  of  the  original  and  of  the  more  eariy  improved 
breeds,  and  which  to  even  still  seen  among  them.  Is,  that  they  want  grace  or  expression  In  their  figure  and 
carriage ;  that  they  are  somewhat  obstinate  and  sullen :  and  that  a  certain  stlAieas  hi  their  shouMers,  and 
want  of  suppleness  and  elastldtr  In  their  limbs,  render  them  unfit  for  the  manege.  As  thto  to  an  im. 
portent  charge  against  the  exceUence  of  our  breeds,  it  may  be  worth  conslderaUon  how  fiir  it  to  fouo 
in  truth.  Commerce  requires  despatch,  and  England  as  a  great  commercial  country  makes  every  tl 
subservient  to  an  economical  use  of  time  Conformably  to  these  principles,  many  of  the  qualities  of 
horses,  but  iirincipaUy  those  of  flexibility  and  safoty  in  progrosion,  are  certainly  sacrificed  to  speed.  In 
which  they  undoubtedly  excel  all  horses  in  the  world.  It  to  well  known  that  all  anlmato  intended  by 
nature  for  quick  progression,  are  formed  low  in  their  fore  parU,  and  have  usually  narrow  upright 
shoulders :  which  defecU  are  too  common  In  English  horses  in  general  On  the  contrary,  in  most  of  the 
improved  breeds  of  continental  horses,  the  fore  hands  are  elevated,  and  the  shoulders  wide  and  oblique ; 
by  which,  flexibiUtv  and  safety  in  progression  are  gamed  at  some  expense  of  celerity;  for  the  strong 
lumbar  muscles  of  horses  so  formed,  operaUng  on  the  lengthened  Minous  processes  of  the  dorsal  i--^— 


with  Increased  advantage,  elevate  the  fore  paru  higher ;  and  even  (n  default  of  thto  form  in  the  fore  parts, 
yet  a  corresponding  eflbct  to  produced  in  foreign  horses  by  the  great  strength  and  expansion  of  their 
haunches  and  croups,  and  by  the  greater  incUnation  in  their  hinder  extremities  towards  the  common 
centre  of  gravity  of  the  body :  for  as  speed  depends  first  on  the  extent  to  which  the  angles  of  the  limbs 
can  be  opened,  and  secondly,  on  the  effbrts  of  the  body  in  Its  transit  to  counteract  the  tendency  to  the 
common  centre  of  gravity,  the  earth ;  so  it  is  evident  that  the  form  which  Is  the  most  &vourable  to  speed, 
to  less  so  to  safety  or  flexibility  In  progression. 


>  dogs  of  the  chace  were  less  speedy  than  they  now  are,  this  horse  was  equal  I , 

thuig  required  oT  hhn  at  a  hunter;  even  now  the  possessors  of  the  few  which  remain  find,  parti, 
cularly  in  an  enclosed  and  deep  country,  that  what  others  gain  by  speed  these  accomplish  by  strength  to 
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go  through  any  ground,  and  aettvUf  mfkient  to  accompUA  the  mott  cxtraovdiiuunr  leopt.  A»  road, 
■tow,  thew  hocMi  have  erer  prored  Taluahle.  unltiiig  durabUity,  eaae,  and  taftty  with  extreme  docility. 
In  tana  thej  may  be  considered  a«  afbfdmg  a  happy  mixture  of  an  improved  hack  with  our  old 
English  roadster. 

6857.  Tke  Brititk  vafirtkt  ^  taddU  kort  qf  more  infetkit  deteriplion  are  very  numeroue,  as  eoba, 
gallowavs,  and  ponies.  Oibs  are  a  thiok,  compact,  hackney  breed,  from  fburteen  hands  to  fourteen  hands 
two  inches  high,  in  great  request  Ibr  elderly  and  heavy  persons  to  ride,  or  to  drive  in  low  phaetmis,  ftc 
Galloways  and  ponies  are  lately  in  much  request  abo  for  low  chaises ;  a  demand  which  will  lead  to  a 
cultivation  of  their  fbrm ;  the  number  bred  requires  Nttle  increase,  as  several  waste  districts  or  moors 
throushout  England  are  alreadv  appropriated  principally  to  the  purpose  of  rearing  ponies. 

flBSa  The  BrUiMh  varieHet  of  war  or  eaoalrf  korae,  and  qf  oarriage  and  eart  Hone,  are  considered  to 
have  been  derived  from  the  German  and  Flemish  breeds,  meliorated  by  Judicious  culture.  Most  of  the 
superior  varieties  contain  a  mixture  of  Arabian  or  Spanish  blood.  Cavalry  horses  are  found  amongst  the 
hirger  sort  of  hackneys ;  and  the  observations  made  in  the  hite  wars  suflicientlv  show  the  justice  of  the 
selection.  Except  in  a  fow  unhappy  instances,  where  a  mistaken  admiration  of  the  Hulans  had  led  to 
selecting  them  too  light,  the  Engush  cavalry  horse  possessed  a  decided  superiority  over  the  best  French 
horses  in  strength  and  actirity,  as  well  as  over  the  Germans,  whose  horses  on  the  other  hand,  by  their 
bulk  and  heavy  make,  were  Incapable  of  seeondii^  the  eflbrts  of  the  British  dragoons.  The  coach,  cluu 
riot,  and  stage  horses  are  derived  many  of  them  from  Che  Cleveland  bays,  Airther  improved  by  a  mixture 
of  Mood.  Others  an  brecT  tmn.  a  judicious  union  of  Uood  and  bone,  made  by  the  breeden  in  Yorkshire^ 
Lincolnshire,  and  other  midland  oountica. 


GiSB.  The  mrieties  of  dramgkt  korte  were  originally  as  numerous  as  the  districts  in  which  they  were 
bred,  each  having  its  oivourite  breed;  but  since  the  interoourse  among  fanners  and  breeden  has  been 
greater,  those  in  common  use  are  so  mixed  as  to  render  it  difficult  to  determine  of  what  variety  they 
partake  the  most  At  present  the  principally  esteemed  draught  horses  are  the  Suflblk  punch,  the  Cleve. 
land  bav,  the  Mack,  and  the  Lanark  or  Clydesdale.  The  native  breeds  of  draught  horses  of  England, 
Scotland,  Wales,  and  Ireland,  are  much  too  small  for  the  purposes  of  agricultural  draught  as  now  con- 
ducted :  but  by  cultivation,  the  improved  breeds  pointed  out  n«Te  fUmisned  such  animals  as  are  equal  to 
every  thing  required  of  themu 


flMa  TV  M^nlAomO%.  823.),  brad  in  the  midland  counties  of  England,  Is  a  noble  and  uaelUI  animal; 
t  ^  and  Aimishes  those  grand  teams  we  see  in  the  coal. 


flour,  and  other  heavy  carts  and  waggons  about  London ; 
where  the  immense  wrigfat  of  the  animal's  body  assists 
his  accompanying  strength  to  move  the  heaviest  loads. 


But  the  present  system  of  fiirmlng  requires  horses  of  kes 

and  mme  activity  for  the  usual  agricultural  pur. 

poses,  better  adapted  for  travelling,  and  more  capable  of 


bulk  ( 


enduring  fatigue  ^   consequently  this  breed  is 

seen  in  the  improved  forms.    The  black  cart  horse  Is 


improved  i  . 

understood  to  have  been  formed,  or  at  least  to  have  been 
brought  to  its  present  state,  by  means  of  stallions  and 
mares  imported  from  the  Low  Countries ;  though  there 
appears  to  be  some  diflfcrence  in  the  accounts  that  have 
been  preserved,  in  regard  to  the  places  whence  they  were 
originally  brought,  and  to  the  persons  who  introduocd 
them.  {Cuttew  on  Uve  Stock,  pi  32.,  and  Mar$kaPa 
Economy  qf  tie  Midland  Countieg,  vol  I  p.  SOS.)  Mar. 
*  shal,  under  too  confined  a  view,  and  probably  prejudiced 
agaiiist  the  breed  on  account  or  its  fancied  want  of  spirit, 
as  well  as  for  the  allied  tendency  to  become  flat  and 
P?"wiced  in  the  fret,  is  most  unreasonably  severe  on  it,  when  he  says,  **  the  breed  of  grey  rats,  with 
which  this  IsUnd  has  of  late  years  been  overrun,  are  not  a  greater  pest  iu  it  than  the  breed  of  black  fen 
horses;  at  least  whUe  cattle  remain  scarce  aa  they  are  at  present,  and  whUe  the  flesh  of  horses  remains 
to  be  rdected  as  an  article  of  human  food."  (MarakaTM  Yorkakfre,  vol  IL  pi  I6k)  The  present  improved 
sub.variety  of  this  breed  U  said  to  have  taken  its  rise  in  six  Zealand  mares,  sent  over  from  the  Hague  by 
^i^  i**^  Chesterflckl,  during  hU  embassy  at  that  court 
OML  Tke  CUvekmd  baife  OI!r.  8S4),  which  owe  some  of  their  most  valuable  properties  to  crosses  with 


rSSESrite  f^  Jfifr  irlSSJf"  »'"^  *^u*.  «^*  «^*  »n  Yorkshire,  the  fkimets  of  which  county  are 
hSdYiSS^hL^SLi?*.!^  '5  ^^  thing  that  reUtee  to  this  spedes  of  live  stock.  In  activity  and 
5S5.bSSV5Sl?S?2^.E!r5^  some  capital  hunters  h«v«  been  produced  by  putting 

«!;i;^K!!lri!!2^??f?L°?.**l*»  •^  J  >~t  the  chief  ohJe^latterty  has  been  to  breeS  ooach.b<i£i,  and 

Dlmitfh        TliriM»  nT  thao*    tiAVSAa  Armim  •  *<Mt  an<l  •  h*l#  «.# 


i.n:ir~^":/*"  »««,  Koowieoge  m  every  tnuig  that 
flSLte.^tel**?'^  perh««L  have  L  sup^, 
such^hSfSSlSLTlJSL'iK*^^  **2J  ^^  "»•  chief  ohiect^alterly  hsis  been  to  teee^  c^h:b<»^  ^ 

bV^  ri^JSK^I^^^'  2^)  ^  *  ^^^  «^Ail  animal  for  rural  labour,  and  is  particuhtflT  esteemed 
MfuSSSThJJdSS**?^^"'*  "*  *=-"v^L2«  »«rt*  of  thU  bre^rf  seenSrS^SSt^SSta 
SwSf  nr^!r«i  ^S*"  uS*  *"  ?"y  apparent  superiority  of  shape  ••  Their  ookmr  U  mostly  yeU 
lowish  or  sorrel,  with  a  white  ratcb  or  bikze  on  theiTlaces;  the  h£d  laige^  Srs  w5e,  musslTcVJn^ 
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foffe.eiid  low,  back  loog  ininftfinf,  but  ahrayi  very  ftnlght,  ildea  flat,  thouldcn  too  far  forward,  hind. 
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quarters  middlinff,  but  rather  high  about  the  hips, 
legs  round  and  mort  in  the  pasterns,  deep-bdlieil, 
and  AiU  in  the  flanic  Here,  perhapc,  hes  much  c€ 
the  merit  of  these  horses ;  for  we  Is  now,  fVom  otu 
serration  and  experience,  that  all  deep-bellied 
horses  carry  their  food  long,  and  consequently  are 
enabled  to  stand  longer  and  harder  days*  works. 
However,  certain  it  is,  that  these  horseit  do  perform 
surprising  davs'  worlcs.  It  \*  well  known,  that  the 
Suffblk  and  Norfolk  farmers  plough  more  lanti  in  a 
day  than  any  other  people  in  the  island  ;  and  these 
are  the  kind  of  horses  every  where  used  in  those 
districts.*'  {CuUey  on  Live  Stock,  p.  ?7.)  Since 
CuUey's  time  much  pains  have  been  taken  to  im- 
prove thb  useAil  breed,  and  to  render  them,  by  cul- 
tivation, Attcd  not  onlv  for  heavy  but  for  light  work. 
It  is  no  uncommon  thing  for  a  Suflblk  stallion  to 
fetch  from  2001.  to  3001.  The  best  show  of  theee 
stallions  in  England  is  at  Woodbridge  Lady. da v  fair, 
where  Suflblk  cart  marcs  have  brouj^ht  from  lOoi.  to 
150i,  and  one  mare  and  her  offspring  a  few  vears 
ago  at  this  fair  brought  lOCXV.  The  figure  (8£5.) 
hardlv  does  justice  to  the  animal.  {M.) 
€843.  The  Oydetdalc  hone  {fig.  8S6.)  has  been  long  in  hign  repute  in  Scotland  and  the  north  of  England  j 

and,  for  the  purposes  of  the  farmer,  is  protiably  equal  to  any 
other  breed  in  Britain.  Of  the  origin  of  this  race,  various 
accounts  have  been  given,  but  none  of  them  so  clear,  or  so 
well  authenticated,  as  to  merit  any  notice.  They  have  got 
this  name,  not  because  they  are  bred  only  in  Clydesdale  or 
Lanarkshire,  for  the  same  description  oX  horses  are  reared 
in  the  other  western  counties  of  Scotland,  and  over  all  that 
tract  which  lies  between  the  Clyde  and  the  Forth,  but  be- 
cause the  principal  markets  at  which  they  are  sold,  Lanark, 
Camwath,  Rutherglen,  and  Glasgow,  are  situated  in  that 
district,  where  they  are  also  preserved  in  a  state  of  greater 
purity  than  in  most  other  parts.  They  are  rather  larger  than 
the  Suflblk  punches,  and  the  neck  is  somewhat  longer ;  their 
colour  is  black,  brown,  or  grey,  and  a  white  spot  on  the  face 
is  esteemed  a  mark  of  beauty.  The  breast  is  broad ;  the 
shoulder  thick,  with  the  reaching  cartilaginous  portion  of 
the  blade-bone  nearly  as  high  as  the  withers,  and  not  so 
much  thrown  backwards  as  in  road  horses :  the  hoof  round, 
and  usually  black,  with  wide  heels :  the  back  straight  and  broad,  but  not  too  long ;  the  bucks  visible, 
but  not  prominent,  and  the  space  between  them  and  the  ribs  short:  the  tail  heavy,  and  well  haired: 
the  thighs  meeting  each  other  so  near  as  to  leave  only  a  small  groove  tor  the  tail  to  rest  on.  One  most 
valuable  property  of  this  breed  Is,  that  they  are  remarkably  true  pullers,  a  restive  horse  being  rarely  found 
among  them. 
6SI4.  The  WeUh  horse  {fig.  SSH,  a)  bean  a  near  resemblance,  in  point  of  sixe  and  hardiness,  to  the  best  of 


8i0 


'r&jhfAe^a^^ 


Che  native  breed  of  the  highlands  of  Scotland,  and  other  hilly  countries  in  the  north  of  Europe.  It  is  too 
small  fbr  the  present  two-horse  ploughs ;  but  few  horses  are  equal  to  them  for  enduring  fatigue  on 
the  road.  **  1  well  remember,"  savs  Culley,  **  one  that  I  rode  for  many  years,  which,  to  the  last, 
would  have  gone  upoa  a  pavement  by  choice,  in  preference  to  a  softer  road."  {Observation*  on  Ltoe 
Stock,  p.35.) 

GSiS.  The  galloway  {b\  properly  so  called  as  being  found  chiefly  in  that  province  of  Scotland,  has  now 
become  very  rare,  the  breed  having  been  neglected TVom  its  unfitness  for  agricultural  purposes.  Galloway 
b,  however,  used  as  a  term  for  any  horse  between  the  pony  sise  and  the  hack ;  and  in  this  point  of  view 
is  suflSciently  numerous,  and  very  commonly  bred  by  small  farmers  on  commons  and  wastes.  The  true 
galloway  is  somewhat  larger  than  the  Welsh  horse,  and  Is  said  to  resemble  the  Spanish  horses ;  there  is 
also  a  tradition,  that  someof  the  latten  that  had  escaped  flrom  one  of  the  vessels  of  the  Armada,  wrecked 
on  the  coast  of  Galloway,  were  allowed  to  intermix  with  the  native  race  Such  of  this  breed  as  have  been 
preserved  in  any  degree  of  purity  are  of  a  light  bay  or  brown  colour,  with  black  legs,  and  are  easily  dis. 
Ungirished  by  the  smallness  of  their  head  and  neck,  and  the  cleanness  of  their  bone. 

(S46.  The  stt'U  smaller  horses  q/'  the  Highlands  and  isles  qf  Scotland,  (c)  are  distinguished  from  larger 
breeds  by  the  several  appellations  of  pontes,  shelties,  and  in  Gaelic  of  garrons  or  gearrons.  They  are 
reared  in  great  numbers  in  the  Hebrides,  or  western  isles,  where  they  are  found  in  the  greatest 
purity.  Different  varieties  of  the  same  race  are  spread  over  all  the  Highland  districts,  and  the  northern 
isles.  This  ancient  breed  is  supposed  to  have  been  irtroduced  into  Scotland  firom  Scandinavia,  when  the 
Norwegians  and  Danes  first  obtained  a  footing  in  these  parts.  **  It  is  precisely  the  same  breed  that 
subsisU  at  present  in  Norway,  the  Feroe  Isles,  and  Iceland,  and  is  toUlly  distinct  fVom  every  thing  of 
horse  kind  on  the  continent  of  Europe,  south  of  the  Baltic.  In  confirmation  of  this,  there  is  one  peculiar 
variety  of  the  horse  in  the  Highlands,  that  deserves  to  be  noticed :  it  is  there  called  the  eeUbaeked 
horse.  He  is  of  diflbrent  colours,  light  bay,  dun,  and  sometimes  cream-coloured;  but  has  always 
a  blackish  list  that  runs  along  the  ridge  of  the  back,  from  the  ehouUer  to  the  rump,  which  has  a 
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reacmbUocc  to  an  eel  stretched  out  This  rery  slnguUir  character  subaiits  also  in  many  cf  the  horse 
Norway,  and  is  nowhere  else  known.**  {,Walker*s  Hebrides,  voLii.  n.  15a)  **  The  Hiahland  hom 
Mwnetimes  only  nine,  and  seldom  twrive  hands  hish,  except  in  someoT  tne  southern  of  th«  Hebrides,  wh 


e  hones  of 

.  ,         ,  _       d  hone  is 

■oamiuies  only  nine,  and  seldom  twrive  hands  hish,  except  in  some  of  tne  southern  of  th«  Hebrides,  where 
the  siae  has  been  raised  to  thirteen  or  fourteen  han^  by  selection  and  better  feeiling.  The  best  of  this  breed 
are  handsomriy  shaped,  have  small  legs,  large  manes,  little  neat  beads,  and  axe  extremely  active  and 
hardy.  The  comiDon  coloun  are  grey,  bay,  and  black ;  the  last  is  the  favourite  one;"  {General Beport  qf 
-    ■•     •,  vol  ilL  p.  17&) 


Sect.  XL     Orgaiiohgy  or  exterior  Anatomxf  of  the  Horse- 

6847.  A  jud  knowledge  of  the  exterior  confomuOion  of  the  horse,  to  be  able  to  fonn  a 
correct  judgment  on  the  relative  qualities  of  the  aninuU,  forms  the  ne  plus  uUra  of  a 
scientific  horseman's  aim ;  but  it  is  a  branch  of  knowledge  not  to  be  obtained  without 
much  study  and  experience.  In  considering  a  horse  exteriorly,  his  age,  his  condition, 
and  other  drcumstaoces  should  be  taken  into  the  account ;  without  which  attention  it  is 
not  possible  to  determine,  with  precision,  the  present  or  future  state  of  a  horse  when  he 
is  seen  under  various  peculiarities.  A  horse  of  five  years  old,  though  considered  as  full 
grown,  yet  experiences  very  considerable  alterations  of  form  after  that  period.  He  then 
becomes  what  is  termed  fumis/ied  f  and  all  his  points  (».  e.  his  adult  form),  before  hidden 
in  the  plumpness  of  youth,  or  disguised  by  extreme  obesity,  now  show  themselves.  From 
the  efiTects  of  muscular  exertion  promoting  absorption,  he  becomes  more  angular,  and  to 
the  painter's  eye,  would  prove  more  picturesque,  but  less  beautiful.  A  horse  like- 
wise low  in  Aesh  and  condition,  is  hardly  the  same  animal  as  one  in  full  flesh  and 
condition ;  and  again,  the  sleekness  acquired  from  relaxed  labour,  with  full  and  gross 
feeding,  is  very  unlike  the  robust  form  acquired  from  generous  diet  with  correspondent 
exertion. 

6248.  The  examination  of  the  mlffect  qf  organology  is  conveniently  pursued  by  dividing 
it  into  head,  neck,  trunk,  or  body,  and  extremities  or  l^;s.  The  greater  number  of  well 
proportioned  horses,  with  the  exception  of  the  head  and  neck,  come  within  a  quadrangle ; 
not  one  strictly  equilateral  as  depicted  by  Lawrence  (Richard)  and  Clark,  but  one 
whose  horiaontal  dimensions  are  usually  between  a  twenty-fourth  and  twenty-eighth 
greater  than  their  perpendiculars.  It  must,  however,  be  kept  in  mind,  that  with  some 
considerable  deviations  from  this  quadrangular  form,  many  horses  have  proved  superiorly 
gifted  in  their  powers ;  and  that  a  deviation  from  these  proportions  appears  in  some 
instances,  as  in  that  of  the  race  horse,  not  only  favourable,  but  necessary  also  to  his 
exertions.  Nature  will  not  be  limited,  and  the  perfection  of  her  operations  is  not  alone 
dependent  on  the  arfoitxary  arrangement  of  parts,  but  on  a  harmony  and  accordance  of 
the  whole,  internal  as  well  as  external.  To  the  artist,  however,  such  admeasurement  is 
useful,  inasmuch  as  it  prevents  any  singular  departure  from  a  symmetrical  appearance, 
which  is  but  too  common  among  our  animal  draughtsmen.  To  the  amateur  it  also 
offers  a  convenient,  though  not  an  unerring  guide.  Our  exemplification  of  the  organ- 
ology appears  by  placing  a  blood  and  a  cart  horse  within  the  same  square  {Jig.  828.),  by 
which  the  differencea  between  the  various  parts  of  the  one  and  the  other  are  readily 
contrasted. 

6249.  The  organs  of  the  head.  The  head  of  the  horse  is  remarkable  for  its  dimensions, 
formed  by  an  elongation  of  the  jaws ;  yet  in  him,  as  in  most  of  the  grazing  tribes,  its 
bulk  is  in  an  inverse  proportion  to  the  length  of  the  neck,  otherwise  the  muscles  would 
not  be  able  to  lift  it.  It  is  an  important  part  considered  as  relative  to  beauty  alone,  it 
being  in  the  inferior  heavy  breeds  but  little  marked  by  guce  or  expression  ;  but  in  the 
improved  varieties  it  presents  lines  worthy  the  painter's  pencil  and  the  poet* s  fancy. 
Neither  is  it  too  much  to  say,  that  in  no  part  of  the  body  is  this  amelioration  of  breed  so 
soon  detected  as  in  the  head.  Can  any  thing  be  conceived  more  dissimilar  than  the 
small  inexpressive  features  of  the  cart  horse,  and  the  bold  striking  ones  that  grace  the 
head  of  the  blood  horse  ?  The  quick  succession  of  movements  in  his  pointed  ears,  the 
dilatations  of  his  expanded  nostrils,  or  his  retroverted  eyes,  which  give  fire  and  animation 
to  the  character  of  his  head  when  under  the  influence  of  any  excitement.  This  is  the 
more  worthy  of  remark,  when  it  is  considered  that  some  of  the  principal  aids  to  expres- 
sion in  the  himian  countenance  are  wanting  in  the  horse.  Man  borrows  much  of  his 
filial  expreaaion  hom  his  eyebrows,  and  when  to  these  the  varied  action  of  the  mouth  is 
added,  it  amounts  to  more  than  a  half  of  the  total  expression.  A  great  accession  of 
beauty  is  gained  in  the  improved  breeds  by  the  increase  of  the  facial  angle,  which  in 
them  is  about  25°,  but  in  the  heavy  breeds  is  usually  only  23°  (a  a  a  a). 

0350.  The  ears  (Jb  b)  In  the  improved  breeds  are  small  and  pointed ;  in  the  heavy  they  are  not  only  large 
and  ill  shaped,  but  they  fk«quently  separate  from  each  other :  these  defbcts  gave  rise  to  the  barbarous  cua. 
torn  of  croiq>ing,  now  happily  in  a  great  measure  abolished.  The  ean  are  criteria  of  the  spirit,  as  well  as 
of  the  temper ;  we  have  seldom  seen  a  horse  which  carried  one  ear  forward  and  the  other  backward  during 
his  work  that  was  not  hardy  and  lasting.  Being  not  subject  to  early  fktigue,  he  la  attentive  to  every  thing 
around  him,  and  directs  his  ean  dififerent  ways  to  collect  sound  flrom  every  quarter.  The  ean  are  also 
indications  of  temper,  and  a  horse  is  seldom  either  playAil  or  vicious  but  his  ean  are  laid  flat  on  the  neck. 
It  is  fortunate  that  we  are  provided  with  such  a  warning,  by  an  animal  that  does  not  want  craft  to  surprise 
us,  nor  strength  to  render  his  resentment  terrible. 
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PRACTICE  OF  AGRICULTURE. 


Part  III. 


<B6L  Thefirdieainmi  pnMiiti  ItMif  (e  e),  •traicbt,  and  of  « impcr  width  In  Che  fannmved  bi 
adorned  by  nature  with  an  dagani  portion  of  hair,  whldi,  detaehina  Itwlf  Arom  the  lot  oftha  nanek 
down  the  Ace  to  protect  bothtbat  and  the  eanlhxn  the  attacks  of  I 


flows 


.  Tk0  eiff  (dd)  deserve  particular  attention,  not  only  Ibr  their  utility,  but  u  ebiecti  oTbeauty  and  ex. 

n.  In  the  blood  horse  the  orbitarv  foHC,  or  eye-sockett.  are  more  prominent  and  mure  Inclined,  by 
which  the  axes  of  his  eyes  diverge  more  flrom  each  other  than  those  of  the  heavy  breed ;  by  which  not  only 
he  Is  enabled  to  lee  ftirther  behind  him,  but  the  prominence  of  his  eyes  gives  great  beauty  and  expression  to 
the  blood  head.  The  Airtber  oonsicleration  of  the  eyes,  and  their  criteria  or  soundneis,  will  be  postponed 
to  the  anatomical  detail  In  old  horses  most  of  the  fkt  or  the  body,  which  is  more  superflcially  pUced  in  the 
young,  becomes  absorbed ;  in  this  way  the  eye,  which  Is  usually  embedded  In  avast  quantity  or  this  matter, 
losing  Its  assistance,  sinks  within  iU  orbits,  and  thus  the  cavities  above,  called  eycplts,  shows  themselves 
deeply  In  an  aged  hone. 

wsa  Pk-oMfAfMfv  to  l*«aiMteq^<AeJiaaM(re)laige  vessels  and  exteosrve  glands  are  situated.  Within 
these  branches  of  the  posterior  jaw  is  lodged  the  throaL  and  it  will  be  observed  how  necessary  it  Is  that 
these  branches  should  expand  sufficiently  to  admit  of  the  motions  of  the  head,  partioulariy  of  those  In- 
fluenced by  the  relnlng4n  of  the  bridle ;  otherwise  the  blood-vessels  and  other  parts  must  be  lujuriously 

68S«L  ^S)ioaow  beemtm  the  Jam  is  called  tkg  dlaanel,  and  at  the  under  part  of  U  (/)  a  considerable 
branch  of  an  artery  proceeds  fhrni  the  inner  side  over  and  around  the  outer,  wnkh  branch  forms  the  most 
convenient  situation  fbr  feeling  the  pulse  of  the  hone. 

6BS6.  Tke  face  (g)  of  the  improved  breed  of  hones  presenU  either  a  straight  line,  or  one  sllgfatly 


curved  outward. 


When  the  Ooe  la 


curved  Inward  torods  the  lower  part ;  whereas.  In  the  heavy  breeds.  It  Is  Vtfv  ci'nusonly  found^to  be 

s  considered  a  blemish ;  but  wbtm  a  white  spot  only  e  '  '    '    ' 
a  beauty. 
eS5&  T^tf  marMvv  In  lAe/iM  ere  «sc^«0iiaeras«Aorsel|r,  and  frequently  lead  to  the  recovery  of 


This  part  comprises,  as  with  man,  from  the  forehead  to  the  L,_     

covered  with  white,  tt  is  considered  a  blemish;  but  when  a  white  spot  only  exists  in  the  fiwehead.  It  la 
considered  a  beauty 


a  strayed  or  stolen  one..  In  regimental  accounts  these  marks  are  careAiIly  noted.    When  a  snot 
down  the^Csoe,  It  is  termed  a  bhue;  and  when  Airther  continued  Into  the  musde.  It  is  caUed  bl 


of  this  part  the 
usuaOy  of  a  tan 


itrlls;  the  darker  the  colour  of 
I  exception,  fcr  In  them  it  Is  ui 
ellenoeL   It  Is  both  a  beauty  and 

se  and  pendulous,  as  Is  the  case  in  the  oU  and 
\  of  touch  and  diacriminarlon,  and  hence  are 


snip.    When  a  star  Is  distinct,  but  with  it  there  are  white  markings  which  begin 
and  are  continued  downwards.  It  Is  called  a  race^ 

eB67.  The  nmxaU  (A  h)  Includes  the  Ups,  mouth,  and 
more  is  the  horse  esteemed :  very  dark  brown  hones  ar 
colour,  and  Is  praised  both  as  a  beauty  and  indicative  of  exodlenoCL 
that  the  nostrils  be  thin,  angular,  and  kova. 

G258u  TV  lip$  should  be  thhi,  firm,  and  oy  no 
sluggish.    The  llns  in  the  hone  are  the  principal  organs 
exquisitely  sensible. 

6259.  He  form  qfthe  momth,  at  reeehrimg  t*ebii,it  imporlamt.  It  Is  also  of  more  conseauence  than  is 
usually  suppiascd,  that  Its  commissure  or  opening  be  sufficiently  deep;  when  shallow.  It  u  not  only  in- 
elegant,  but  it  will  not  admit  a  bridle  flivourably  into  Its  proper  resting  place  upon  the  bars.  Within  the 
mouth  are  situated  the  teeth,  which  are  so  placed  as  to  have  interrupted  portions  of  Jaw  above  and  below 
of  considerable  extent  'lliese  vacancies  are  called  ban,  and  are  parts  of  extreme  importance  to  tlie  horse, 
man,  as  it  is  by  means  of  agents  called  bits  retting  on  these  parts,  and  operating  on  their  lendbUitv  by 
means  of  a  lever,  the  long  arm  of  which  Is  in  the  hand  of  the  rider,  that  he  ensures  obedience.  In  aid  of 
this  mechanism,  to  one  iwrtion  of  this  lever  to  attached  a  chain,  called  a  curl>^  which  acting  on  the  outer 
part  of  the  chin,  increases  the  pressure.  Thto  latter  part  has  been  called  the  Aorft  or  Aeani;  but  its  sltuatioa 
IS  evidently  above  that 
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eOGO.  Tke  ttM  Ifig.  82a),  which  preMnt  tbcmtelTei  on  the  lower  puti  of  the  Jawt,  are  the  indsire 
and  canine  The  two  front  IndsiTcs  are  popularly  called  nippers  or 
gatheren  (a) ;  the  two  next  acUoinIng,  aeparaton  or  middle  teeth  {b)  ; 
and  the  outer,  the  comen  (e) ;  but  It  would  be  more  definite  to  uy  the 
flnt,  Mcood,  and  third  IncitiTet,  beginning  at  the  corner.  The  tusks 
or  tushes  CdH)  occupy  part  of  the  IntennediJKte  space  between  the  inddve 
and  ninding  teeth.  The  teeth,  as  criteria  of  age,  will  be  considered  hi 
another  place,  and  as  organs  of  maitlcatiflc,  they  will  be  ftutber  noticed 
in  the  anatomical  detail 

'  eSKL  Tke  orMtmtqf  tke  neck.  The  exterior  parts  which  compose  the 
neck  are  flnt  tKe  upper  suxftce  which  Is  ftimished  throughout  its  whole 
extent  with  an  decant  assemblage  of  hair  called  mane  {Jig.  88&  e  e).  In 
some  Instanoes,  as  In  staUons,  it  is  of  enormous  length  and  thlcraesSb 
In  dariucokmred  hortee  it  is  commonlT  Uadi,  but  in  horses  of  colours 
qnroaehing  to  a  light  hue  the  rererse  is  frequently  seen,  and  the  mane 
and  tail  are  in  these  often  lifter  than  the  body. 
eSSSL  Tbtmtke  tke  kain<^  tke  mane  amdiaUUeemootkiBmclloiect  with  mogihona^ 
the  hair  out  In  tufts  bir  wrapphig  it  round  the  Angers  is  a  most  erroneous  practice,  and  not  only  at  the 
time  frustrates  the  end  Intended,  but  a  mane  so  pulled  will  seldom  hang  well  after.  The  writer  of  this 
has  always  made  use  of  a  three.pronged  angular  mane-puller,  which.  If  used  two  or  three  times  a  wedc, 
will  bring  both  mane  and  tall  into  perfect  order,  and  wUl  keen  them  sa  This  iron  Is  manufiurtured  and 
sold  by  Long,  Teterinary  instrument  maker  In  Holbom,  London. 

GSei.  Tike  Mfper  amfaee  qf  tke  neck  {f)  should  Ibrm  a  moderate  but  degant  cunre^  which  Is  greatly 
ftTouraUe  to  beauty :  this  curre  Is,  however,  not  so  considerable  in  the  pure  eastern  Tariety  as  in  the  better 
sort  of  northern  horse 

eSBL  The  -HmOer  mrfitcf  i^  tAe  mck  (k  k]  iboukl  be  nearly  straight ;  in  the  cock-throttled  horse  it 
■rdiet  putwiz^  mad  th€  uppei  surface  in  Ihese  instances  Is  sometimes  hollowed  inwards  in  equal  pro. 
poftlooit  ^^^n  luch  b(^T4«  u  i*4in«(l  L<w^-Di-tLl«ed.  When  this  delbrmity  is  considemble.  It  Drerents  the 
hmd  rVom  beln)^  cArrk-d  in  irn  truc^  An^le,  And  particularlTSO  under  the  action  ol  the  bridje;  in  which 
rjue  the  tiow  bejng  iJrujrrt«l  forwArcU^  ^iirtwv  the  axis  of  the  eyes  upwards:  such  horses  are  called  star, 
gstinii ;  aiicl  Et  Ji  ta  bt'  oliitrvc:t!  LhAi  thpf  iurr  iddom  safcgoers.  In  mares  and  geldings  a  very  lust  crl. 
terltm  or  a  ^luj;)fiih  difpwiti^jn,  ih^t  f  '  from  the  presence  of  a  conslderaUe  quantity  of  flesh  on  the 

uppi^r  iiiTfiirC'  vi  the  nv<k  :  whc^n  t  r  ery  thidc  and  heaTy,  it  is  almost  an  unerring  prognostic  of 

m  iiix^i-d  iliiggATiL    Id  atiilioni  it.  Rorms  a  disttncttTC  sexual  mark,  and  therefore  Is  less  to  be 

dcfj^ndt.'^  upcin  (n  thum.     tn  a  w^  V,^\.->  .» led  horse,  the  length  of  the  neck,  the  length  of  the  head. 

And!  nf  (h«»  An§l«  tinitiij|r  ihi.'  two,  ihcjuid  f^fe  the  height  of  the  withers  from  the  ground.  When 
(h(?  neck  ii  too  lon^^  the  hi-md  ixiati  v(  cninse  gravitate  by  the  Increased  lensth  of  the  ann  of  the 
b«lftiire ;  it  llkewitr  Mldoio  iirLtcnt^  a  fimi  r,r  proper  resistance  to  the  bridle  When,  on  the  contrary, 
th«  lu^k  Li  too  short.  Hie  hfrnd  u  ftequedtij  Ul  placed,  and  the  lever  in  the  hand  of  the  rider  will  be 
too  short  Idea 

6265.  The  omnt  if  the  trunk  or  careate  are  rarious.  Considered  as  a  whole,  Clark 
has  not  unaptly  likened  it,  when  separated  from  the  limbs,  to  a  boat ;  within  which  are 
disposed  rarious  important  riscera.  The  bony  ribs  he  likens  to  the  wooden  ones  encom- 
passing the  vessel,  and  the  sternum  or  breast-bone,  being  perpendicularly  deep  and 
thin,  carries  the  resemblance  further,  and  fits  the  machine  to  cleave  the  air  as  the  boat 
does  the  water.  'Within  this  animal  vessel,  according  with  the  justest  mechanical 
principles,  the  weightiest  of  the  viscera,  the  liver,  is  placed  in  the  centre,  and  the 
others  follow  nearly  in  the  relative  order  of  their  gravity ;  so  that  the  lungs,  the  lightest 
of  the  whole,  are  stowed  in  front,  where  great  weight  would  have  been  most  disad- 
vantageous. 

6866L  TV  sAoiiM0rs(a«,  ft  ft)  are  commonly  considered  as  extending  flrom  the  withers  above  to  the  point 
In  front,  and  to  the  line  behind  Ibrmed  from  the  dhow  iqnrards :  but  a  correct  description  considers  them 
as  those  parts  immediately  concerned  in  motion ;  that  is,  the  scapula  or  blade>bone,  and  its  attachmenta. 
The  shoulders  are  too  apt  to  be  confounded  with  the  withers  above,  and  with  the  arm  bek>w,  erroneoinly 
called  the  point  of  the  shoulders.  Fhxn  this  conftision,  neat  error  is  committed  in  appreciating  their 
nature  and  action;  but  this  is  removed  bv  recourse  to  the  skeleton  (Jlf.  830.  ^,*,i).  The  withers  {ee)  may 
be  Justty  proportioned  at  the  same  time  that  the  shoulders  may  be  narrow,  struct,  and  altogether  oadly 
formed,  and  vice  verti.    The  shoulders  should  be  muscular  and  narrow,  but  not  heavv;  and  to  de- 


B  essential  points,  requires  the  eye  of  experience  in  the  viewer,  and  the  preocnoe  of 
condition  in  the  viewed.  A  muscular  shoulder  is  essentially  necessary,  when  we  consider  that  the  foie 
extremities  are  wholly  connected  by  muscle,  and  not  as  in  man,  by  the  intervention  of  the  bony  union  of 
the  davicle  or  collar  bone  In  the  horse,  therefore,  we  find  that  large  muscular  nuuses  unite  the  shouklec 
blade,  by  Its  upper  and  inner  surfoces,  to  the  chest ;  while  other  powerftal  muscles  suspend  as  it  were  the 
machine  between  them.  By  this  contrivance,  elastidtv  Is  preserved  and  strength  gained ;  for  had  the 
shoulders  possessed  a  bony  connection,  when  the  body  is  propelled  forwards,  its  weight  and  force  being 
received  by  the  fore  extremities,  painnil  and  hurtfVil  shocks  would  have  been  experienced  at  every  stepL 
Powerftil  muedes  for  the  shoulders  are  also  as  necessary  tax  progression  as  for  attachment  It  is  not 
therefore  with  hidgment  that  a  very  thin  meagre  shoulder  Is  commonly  preferred.  It  is  by  the  union 
of  strength  with  Just  proportions,  and  a  proper  situation  of  the  parts,  that  the  value  of  the  animal  is 
determined. 

6867.  Tke  eemire  qfaetkm  tfa  tke  skomUert  («)  is  in  their  common  oentre,  and  the  exloit  of  action  of 
any  part  moving  on  its  centre,  is  dependent  on  the  length  of  such  part;  the  motion  the  shoulder  enloys 
is  conflned  to  the  perpendicular  backwards,  and  to  as  great  an  devafion  of  the  muscles  as  they  will  achnit 
of  forwards  It  will  be  therefore  evident  that  the  mora  obUque  Is  the  situation  of  the  shoulder  blade, 
the  greater  number  of  degrees  it  can  go  through ;  it  must  be  as  evident  also  that  when  the  shoulder  blade 
is  long  and  deep,  as  well  as  oblique,  that  this  advantage  Is  increased.  It  is  commonly  observed,  althou^ 
It  is  not  invariably  the  case,  that  when  tiie  shouMer  is  short,  it  is  also  upright  (ft  ft).  Obliquity  and 
length  in  the  shoulder  flrrour  the  safety  of  the  progression  also :  for  as  the  angles  formed  between  the 
shcMttlder,  the  arm.  and  fore^mn,  are  consentaneous,  and  make,  when  in  action,  a  bony  arch ;  so  the 
obliquity  and  leogth  of  the  shouklers  is  fevourable  to  a  due  elevation  of  the  limb^  on  which,  in  a  great 
degree  depends  the  safety  of  progression.  Thus  mares  are,  eeteriM  paribut,  more  unsafe  than  honei, 
their  snoulderB  being  short  to  correspond  with  the  low  mare.llke  forehand  j  and  their  decreased  obliquity 
usuaUy  regulates  an  taicreased  obliquiU  in  the  whole  Hmb  downwards,  or  as  is  femiliarly  expressed,  they 
stand  with  their  legs  under  them.  unAtvourable  as  is  this  fonn  of  the  mare,  both  for  the  speed  and  safely 
of  their  action,  it  was  given  for  advantageous  purposes :  for,  by  such  a  position  in  the  fore  extremitiM,  the 
hinder  are  nised  hlglicr  to  aflbid  additional  security  against  the  evils  of  gravitation  and  disk)dgement  of 
the  foal  from  the  pelvisL  Few  rules  can  be  laid  down  in  the  exterior  confonnation  that  are  more  impoitant. 
or  of  such  general  appUcstioo,  as  that  a  short  and  upright  shoulder,  particulariy  when  united  with  an 
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inclined  direction  of  the  whole  limb  bttckwardi,  li  a  rare  mark  of  an  unsafe  goer,  and  oommooly,  thoogli 
not  invariably,  of  a  slow  one  alia    It  now  and  then  hanoens  indeed,  that  horsei  having  defective  shouWera 


prove  speedy  and  good  movers,  which  would  appear  to  contravene  theoc  principles :  but  it  will  be  f 
that,  wherever  horses  having  these  defects  in  their  fore  legs  yet  prove  quick  and  safe  in  progressloa,  incnr 
invariably  have  hinder  parts  of  great  strength  and  proportion  to  msike  up  the  deflcieocy.  Indeed,  n 
appears  probable,  that  the  hind  and  fore  parts  do  not  bear  the  same  relative  proportion  in  all  horses  alike  : 
in  blood  horses,  the  withers  are  not  always  high,  and  although  their  shoulders  are  commonly  deep  ana 
oblique,  yet  the  fore  limbs  are  altogether  short  in  proportion  to  the  hinder,  in  a  great  numlier  of  tbe 
fleetest  racers  :  for,  as  speed  appears  to  be  a  principal  end  in  their  formation,  and  as  comparative  anatomy 


Aimishes  us  with  abundant  proof  that  all  animals  destined  to  make  consideralile  leaps  (and  the  Aill  gallop 
It  nothing  more  than  a  succession  of  leaps)  are  low  before,  the  end  of  their  formation  Is  reaUy  beat 
answered  by  this  arrangement  of  paru ;  it  is  ako  more  than  probable  that,  although  speed  In  the  gallop 
may  be  found  with  a  defective  forehand,  yet,  in  the  slower  paces  of  the  canter,  trot,  and  walk,  a  Justly 
formed  shoulder  is  more  immediately  requisite.  This  subject  will  be  still  Airther  elucidated  when  we  traat 
on  the  mechanical  properties  of  the  skeleton. 

G96&  The  withers  ie  e)  are  formed  by  the  long  transverse  processes  of  the  ilorsal  vertebne  {Jig.  830L  g^)^ 
and  as  their  use  is  to  serve  as  levers  to  muscles,  so  their  length  characterised  by  the  height  of  the  wltliera 
niut  be  of  great  advantage,  and  enable  such  hcNrses  to  go  high  above  their  ground ;  for  tbe  muscles  of  tbc 
back,  acting  to  greater  advantage,  elevate  the  fore  parts  more  forcibly.  From  this  we  may  also  learn  that 
the  devation  of  the  fore  parts,  or  the  horse's  going  above  his  ground,  as  elevated  action  is  expressod,  is  not 
altogether  dependent  on  the  motion  of  the  shoulders,  nor  on  the  hei^t  to  which  the  animal  may  be 
inclmed  to  lift  merely  his  legs  ;  but  likewise,  on  the  extent  to  which  the  fore  half  of  the  machine  u  alto, 
gether  elevated  bv  the  action  of  the  dorsal  and  lumbar  musclea  When  tbe  withers  are  high,  or  the  fore, 
hand  well  up,  as  it  is  termed,  it  is  favourable  to  the  celerity  and  to  the  safety  of  the  action  :  but  as  theM 
properties  are  less  wanting  in  the  heavy  breeds,  we  And  in  them  a  considerable  variation  of  form :  in  the 
cart  horse,  weight  of  forehand  is  an  essential  reauisite  to  his  exertions :  for  drawing  being  an  efibrt  of  the 
animal  to  preserve  himself  flrom  the  tendency  which  his  weight  gives  him  to  the  centre  of  gravity  when 
be  inclines  forward,  so  the  more  weighty  and  bulky  he  is  befoic,  and  the  nearer  he  approximates  this 
centre,  the  more  advantageously  he  will  apply  his  powers.  It  is  not  here  intended  to  lie  hmted  that  nature 
gave  him  this  form  purposelv  to  enable  him  to  draw :  this,  indeed,  would  be  an  argument  of  necessity  i 
but  this  form  has  been  ludiciously  imposed  on  him  by  men,  bv  regulation  of  the  sexual  intercourse,  and 
by  a  careful  selection  of  specimens  having  some  of  the  requisites  to  propagate  fVom,  until  at  last  we  have 
produced  the  massive  wrighty  animal  whose  powers  astonish  as  well  as  benefit  ua 

(fiSyi  TV  breast  or  counter  (ff)  is  the  part  between  the  point  of  the  arms  or  shoiddera.  and  which 
should  be  moderately  wide  and  extended :  when  it  is  otherwise,  the  horse  is  seldom  durable,  or  even 
strone,  although  he  may  be  speedy ;  neither  have  the  lungs  sufficient  room  for  expansion,  nor  the 
m  usdes  great  extent  of  attachment ;  flrequently  too  it  accompanies  a  general  flatness  of  ribs,  and  want 
of  circular  form  In  the  carcase  in  general ;  all  which  experience  has  shown  to  be  necessary  to  the 
perfection  of  the  machine.  The  breast  may,  however,  be  too  wide ;  it  may  also  bane  over  or  nntfect 
beyond  tiie  perpendicuUr  of  the  fore  limbs,  so  as  to  overweigh  the  machine :  this  form,  nowever,  tboua:h 
unfavourable  to  tbe  saddle  horw,  for  the  reasons  Just  assigned.  Is  much  desired  in  the  heavy  draught 
hofse. 

6270.  J%e  back.  Where  the  withers  end  the  back  commences  (g) ;  the  length  should  be  modenUe  only, 
for  a  long  cylinder  cannot  be  so  strong  as  one  of  less  length ;  long.backed  horses  are  easy  because  the 
action  and  the  reaction  are  considerable;  but  what  is  gained  in  elasticity  is  kMt  in  strength.  When  the 
back  is  too  short,  the  extremities  are  so  much  approximated  that  they  frequentiy  overreach  each  other, 

t  should  be  nearly  straight,  it  has  naturally 


and  the  hind  foot  strikes  that  before  it,  in  progression :  the  back  s 

an  inclination  In  the  line  of  its  gravity ;  but  this  exists  in  very  diflbrent  dwrett  In  dlfltaent  horses.  When 
the  incurvation  inwards  is  consideral>le,  such  horses  are  called  saddle-backed,  and  are  usually  considered 
weak ;  but.  to  keep  up  the  counterpoise,  the  crest  in  such  horses  is  generally  good;  they  also  ride  pica- 
sandy,  and  commonly  carry  much  apparent  carcass  :  sometimes  indeed  too  much.  When  the  back  la 
curved  upwards,  it  is  called  roach.bacKed  i  when  considerably  so,  it  is  unfkvourable  to  the  liberty  of  action, 
as  well  as  to  the  elasticity  of  motion :  in  these  cases,  to  counteract  the  curve  outward,  the  head  is  also 
usually  carried  low.  A  snort-backed  hone  is  in  considerable  request  with  many  persons,  who  do  not  oon- 
sider  that  when  it  is  too  much  so  there  is  seldom  great  speed ;  for  the  hinder  extremities  cannot  be  broo^t 
sufficientiy  under  the  body  to  propel  the  mass  forwards. 

6271.  The  Mm  (A)  may  be  considered  as  the  part  which  extends  flrom  immediately  bdiind  the  hinder 
edge  of  the  saddle,  when  properly  placed,  to  the  rump.  Anatomically  it  begins  at  the  sacrum  {fig.  930.  lOi 
whose  processes  being  sometimes  defective  or  interrupted,  leave  an  Indenution,  as  though  ttie  union 
between  tbe  back  and  loins  were  incomplete;  and  such  horses  are  said  to  be  badly  lolned :  but  aMiough 
It  may  in  some  measure  deprive  the  muscles  of  some  slight  attachments,  yet  the  evil  is  not  so  considerable 
as  is  imagined.  The  width  of  the  loins  is  of  considerable  Import  to  the  strength  of  the  anhnal,  as  it  affords 
a  greater  surface  for  the  attachment  of  tbe  powerful  muscles  of  the  back  and  loins ;  and  the  muscles 
themselves  should  be  so  prominent,  as  to  seem  to  swallow  the  back.bone  amongst  them.  When  tbe  pro- 
tuberances  of  the  ilium  or  haunch  bone  are  very  prominent,  the  horse  is  said  to  be  ragged  hipped ;  but  it 
operates  to  his  disadvantaae  only  In  appearance,  as  extent  in  these  parts,  being  favourable  to  muscular 
attachment,  is  always  benendaL 

6272.  The  croup  extends  f^om  the  loins  to  the  setting  on  of  the  tail  (»  n).  It  should  be  long  and  only 
siighUy  rounded,  which  Is  another  characteristic  of  the  blood  or  improved  breed.  In  the  cart  hone,  on 
the  contrary,  it  is  seen  short  and  much  more  considerably  rounded  (a  n).  A  long  croup  is  in  every  point 
of  view  the  most  perfoct,  for  It  aflbrds  a  very  Increased  surface  for  muscular  attachment,  and  although 
the  large  buttocks  of  the  cart  horse  would  at  first  sight  convey  an  idea  of  great  strength  and  extent,  yet, 
attentively  viewed,  it  wiU  be  found  that  the  early  rounding  of  the  sacral  line,  the  low  setting  on  of  the 
tail,  and  the  small  space  which  necessarily  exists  between  the  hips  and  buttocks,  all  tend  to  lessen  tbe 
surface  of  muscular  attachment,  compared  with  the  broad  croup,  wide  haunches,  and  deep  q>rBad  thighs 
of  the  Wood  horse.  r-r  o 

flS7S.  T%e  flank  {k),  is  the  space  contained  between  the  ribs  and  haunches ;  when  too  extensive  It  in- 
dlcates  weakness,  because  it  is  the  consequence  of  too  long  a  bock ;  and  such  a  horse  is  said  not  to  be  wdl 
ribbed  up.  When  the  transverse  processes  of  the  lumbar  vertebne  are  short,  as  in  badly  loined  horses, 
this  part  is  hollow.  The  flank  is  usually  looked  to  also  as  indicative  of  the  state  of  resfrfration :  thos, 
when  it  rises  and  fklls  quicker  than  ordinary,  unless  vi<rient  exertion  has  just  been  used,  it  betokens  pre. 
sent  fever,  or  otherwise,  chronic  disease  of  the  lungs. 

flS74.  Vte  belly  {t).  Having  taken  a  tour  round  the  upper  parts  of  the  carcase,  we  will  carry  the  survey 
downwards  and  forwards.  Anteriorly,  the  ribs  should  be  wide  upwards,  and  as  much  deepened  below  as 
possible,  which  affords  what  is  termed  great  depth  in  the  girth.  This  form  greatiy  increases  the  surface 
of  attacnment  of  the  motive  organs,  the  muscles,  and  also  allows  room  for  the  flree  expansion  of  tbe  lungs, 
and  consequentiy  is  favourable  to  the  wind.  Posteriorly,  the  ribs  shoukl  form  the  body  as  much  as  pos. 
sible  into  a  circular  figure,  that  being  of  all  others  the  most  extended,  and  affbrding  the  best  surftce  fbr 
the  absorption  of  nutriment ;  thus  barrelled  horses,  as  they  are  termed,  are  greatiy  esteemed,  and  found 
to  be  lasting  In  work  and  readily  broueht  into  condition,  and  more  easily  kept  soi  When  the  chest  is  too 
flat  and  straight,  the  belly  is  also  small :  hence^  neither  can  the  Mood  absoro  its  vitsl  principle  Arom  the 
air,  nor  tiic  bicteals  the  chyliferous  juices  tnm  the  intestines ;  these  hotses  are  therefore  sddom  durabtei 
As  less  nutriment  is  taken  up  by  tbe  constitution,  so  less  is  eaten,  thus  also  they  are  seldom  good  feeden ; 
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and  M  the  premire  on  the  inteitinei  must  be  considerable  from  the  small  oontainlng  mrfiiee,  so  thejr  are 
usually  likewise  what  is  tenned  washy ;  that  is,  easily  purged,  whereby  an  additional  cause  of  weakness 
exists,  from  the  too  early  passing  off  or  the  food.  Such  horses  are,  nowever,  very  commonly  s|riiited  and 
lively,  although  not  lasting.  A  knowledge  of  the  advantages  gained  by  a  circular  form  of  carcass  or 
bdly,  as  afibrding  the  greatest  capacity,  is  what  constituted  Bakewell's  grand  secret  in  the  breeding  of 
cattle :  he  always  tired  from  such  aninuus  as  would  be  most  likely  to  produce  this  form,  well  knowing  that 
no  other  would  fatten  so  advantageously. 

flS75.  Tke  wMrlbone  (/),  among  the  Jockevs  and  grooms,  is  the  articulation  of  the  thigh  bone,  with  the 
pelvis,  or  basin,  and  forms  the  hip  Joint.  Toe  ligaments  of  this  powerftil  Joint  are  sometimes  forcUily  dis. 
tended  by  violence,  and  a  very  obstinate  lameness  is  usually  the  consequence.  The  situation  of  the  thigh 
(I,  m)  is  m  the  horse,  as  in  most  quadrupeds,  enveloped  within  the  range  of  the  trunk. 

6S7d  The  Bttfle  (m)  corresponds  with  the  knee  of  the  human  figure,  and  is  the  point  at  the  lower  par. 
tion  of  the  flank.  It  is  evident  that  the  part  below  this,  which  is  generally  called  the  thigh  or  gascoln.  to 
erroneously  so  named.  It  should  l>e  very  muscular  and  extended ;  it  should  also  make  a  cooalderable 
angle  with  the  ftmur  or  thigh,  and  form  a  direct  line  under  the  hip  or  haunch.  Its  length  in  all  animals 
destined  for  speed  is  considerable 

6277.  Tlie  fore  extremUies  or  legs.  In  treating  of  the  mechanical  properties  of  the 
skeleton,  we  sball  have  to  point  out  the  essential  differences  between  the  geometrical 
structure  and  functions  of  the  fore  and  hinder  extremities.  We  shall  here  content  our- 
selves with  a  simple  examination  of  the  individual  parts. 

aS78.  Tke  arm  ttfthe  horse  {.b)  is  apt  to  be  overlooked,  nor,  without  some  cmisideration,  does  it  strike  the 
observer,  that  the  arm  covered  with  muscles,  and  enveloped  within  the  common  skin  of  the  chest,  extends 
from  the  elbow  (a)  to  the  point  of  the  shoulder,  as  it  is  termed,  but  correctly  to  its  own  pcrfnt  bdow  and 
before  the  shoulder  blade.  {Jig.  830.)  The  same  reasons  which  render  a  muscular,  oblique,  and  de» 
shoulder  advantageous,  also  make  it  desirable  that  this  part  should  be  muscular  and  extensive  in  lengto 
and  breadth,  and  that  its  obliquity  should  be  proportionate  to  that  of  the  shoulder :  whence  it  results, 
that  the  more  acute  the  angle  between  them,  the  greater  will  be  the  extent  of  the  motion  gained  by  the 
flexion  and  extension  of  the  parts. 

CSJ9.  The  fore  arm  (c),  which  horsemen  consider  and  call  the  arm,  is  placed  upright  to  counteract  the 
anguUu-  position  of  the  real  arm  and  shoulder  bones.  As  it  is  always  found  long  in  animals  destined  for 
great  speed,  as  we  witness  in  the  hare  and  greyhound,  it  should  therefore  be  also  of  considerable  length 
in  the  horse,  when  speed  is  a  requisite  quality :  but  for  the  cadences  of  the  manege,  where  the  elastici^r 
is  reauired  to  be  distributed  equally  throuah  all  parts  of  the  limb.  It  is  chosen  short  The  fore^um  is 
broad  and  large,  particularly  upwards,  for  nere  the  power  Ail  muscles  that  operate  the  motions  of  the  parts 
below,  are  almost  all  of  them  situated.  To  prevent  incumbrance,  and  to  give  solidity,  these  musdes  d». 
generate  into  tendons  and  ligaments  below  the  fore-arm ;  but  above^  It  Is  essentially  necessary  to  strength 
aat  they  should  be  large  and  well  marked. 

GS80.  The  knee  (d),  so  called,  is  properly,  with  reference  to  human  anatomy,  the  carpus  or  wrist  It  b 
composed  of  many  bones  to  enable  it  to  resist  the  Jar  arising  from  the  action  of  the  perpendicular  parts 
above  and  below  it  All  the  joints  of  the  extremities,  but  partlcularlv  those  of  the  knee  and  hock,  should 
be  broad,  that  the  surface  of  contact  may  be  increased,  and  the  stability  augmented ;  by  this  means,  like- 
wise,  a  more  extensive  attachment  is  afibrded  to  muscles  and  ligaments  j  their  insertions  are  also  thereby 
removed  fiuther  from  the  centre  of  motion. 

6881.  A$  criteria  qf  $^fe  going,  the  knees  thotUd  be  particularly  examined  when  it  is  contemplated  to 
purchase  a  horse,  to  see  whether  the  skin  has  been  broken  by  falls;  and  in  this,  very  minute  attention  is 
reauired ;  for  sometimes  the  wound  heals  so  perfectly,  or  otherwise  so  much  art  is  used  in  shaving  the 
hair,  blistering,  colouring,  and  rubbing  it  down,  incking  out  the  white  or  staring  hairs,  ftc,  that  more 
than  common  nicety  is  required  to  detect  a  slight  acar.  It  is,  however,  prudent  to  remember,  that  it  is 
not  every  horse  whose  knees  betray  a  scar,  that  is  a  stumbler :  the  best  may  have  a  fall  in  the  dark.  It  la 
also  necessary  to  caution  persons  against  the  admission  of  a  very  common  pr^udice,  that  when  a  horse 
has  once  been  down,  however  little  he  may  have  hurt  his  knees,  he  is  rendered  more  liable  than  before  to 
a  similar  accident  If  his  limbs  have  not  been  weakened  by  the  accident,  or  if  the  cicatrix  be  not  sulB. 
ciently  large  to  prevent  the  free  bending  of  the  knee,  he  is  not  at  all  more  liable  to  fall  than  another 
horse.  If,  therefore,  a  horse  with  a  scar  on  his  knee  have  the  forehand  good,  and  if  his  action  correspond 
thereto,  he  ought  not  to  be  refused  on  this  ground :  but  with  a  dUfferent  conformation  he  ought  to  be  steadflv 
rejected,  let  the  tale  told  be  ever  so  plausible.  In  eross  heavy  horses  a  scabby  eruption  often  seats  itsdf 
around  the  Inner  bend  of  the  knee  (A),  which  is  cafled  mallenders. 

6S88L  The  canon  or  shank  U)  carries  the  limb  down  elegant,  light,  straight,  and  strong.  Much  stress  is 
deservedly  laid  on  the  necessity  that  this  part  of  the  limb  should  be  wide  when  viewed  lateraUy.  Viewed 
in  front,  its  being  thin  is  favourable,  because  made  up  as  it  is  principally  of  bone  and  tendon,  any  addition 
to  it  bevond  these  must  arise  from  useless  cellular  matter,  or  otherwise  from  matter  worse  than  useless, 
being  placed  there  by  disease.  Any  thickening  of  the  part  generally  or  partially,  should  be  looked  on 
with  suspicion ;  as,  if  natural,  likely  to  interfere  with  motion  without  adding  to  strength  :  or  if  acciden- 
tal, as  a  mark  of  acquired  injury  likely  to  remain.  In  the  bony  skeleton  may  be  seen  within  and  behind 
the  knee  an  apparatus  destined  to  remove  the  acting  ligaments  and  tendons  from  the  centre  of  motion, 
by  which  great  advantage  is  gained  in  strengthening  and  fkcilitatlng  their  flexiona  It  is  a  defoult  in  this 
conformation  that  renders  horses  tied  in  under  the  knee,  as  it  is  usually  termed.  The  limb  below  the  knee, 
instead  of  proceeding  downwards  of  a  uniform  width,  is  seen  suddenly  narrowing  immediately  as  it  leaves 
the  knee  Such  horses  are  invariablv  found  to  bear  exertion  badly ;  their  legs  at  an  early  period  become 
bowed  or  arched,  and  totter  on  the  slightest  exertioa  In  cart  horses  this  conformation  is  very  common ; 
but  in  them  it  is  of  less  consequence  than  in  those  destined  for  quicker  motion,  where  the  elevation  of  the 
limb  is  so  extensively  and  so  frequently  repeated.  To  render  thii  subject  familiarly  clear,  we  will  recom. 
mend  that  a  cord  be  placed  round  the  ball  of  the  thumb,  and  passed  up  close  to  the  arm  until  it  reaches 
the  bend :  with  the  other  hand,  by  straightening  and  extending  this  cord,  but  held  close  to  the  arm,  en- 
deavour  to  flex  the  hand  and  wrist  hiwarda :  operated  in  this  way  it  will  require  great  force  to  do  it :  but 
remove  the  hand  only  two  inches  from  the  arm,  and  the  bound  hand  will  yield  readily  to  a  less  foroei 
Exactly  the  same  happens  to  the  liAaments  and  tendons  called  back  sinews  which  flex  or  bend  the  fore 
legs ;  for  bv  an  apparatus,  formed  from  the  position  of  one  of  the  carpal  bones  {pisi/^irmis),  they  are^  In 
well  formed  legs,  set  out  wide  frvm  the  knee. 

sesa  The  back  sinews  should  not  only  be  large  and  firm,  but  they  should,  like  the  limb  generally,  be 
very  distinct  from  the  knee  to  the  fetlock :  in  this  course,  if  any  thickening  be  observed,  it  betokens  former 
injury,  as  extension  or  rupture  of  ligamentous  fibres,  which  usually  have  a  disposition  to  recurring  wealc 
ness.  If  a  hard  swelling  aTO>ear  on  the  inner  side,  not  on  the  tendon,  but  on  the  bone,  a  splint  is  present 
which  is  more  or  less  ii\)unous  as  it  is  nearer  or  farther  from  tlie  knee,  or  distinct  from  or  situated  among 
the  tendons  and  ligamenU ;  but  when  it  is  considerable  in  sise,  hot  to  the  feel,  and  extends  inwards  and 
backwards  among  them,  it  usually  produces  most  injurious  consequences.  To  detect  these  evils  the  eye 
alone  should  not  be  trusted,  particularly  where  there  is  much  hair  on  the  legs,  as  on  cart  horses,  and  even 
on  hackneys  in  the  winter,  but  the  hand  should  be  deUberatdy  passed  down  the  shank  before  and  behind. 
An  enlargement  or  scar  situated  close  to  and  on  the  inner  side  of  the  knee,  must  not  be  mistaken  for  a 
splint ;  it  more  frequently  arises  from  a  custom  some  horses  have  when  trotting  AmI,  of  elevatiiBg  their 
feet  snd  cutting  this  part  with  their  shoes,  and  It  is  thence  caUcd  the  speedy  cut. 
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eaSk  Tkepaiiema»dJtaoek{/f).  Genend  imgehMipiilied  thetami  fctlodctothejoiiititoel^and 
pattern  to  the  part  extending  from  the  fetlock  to  the  oot;  properly  ipeakiDg,  the  fetlock  or  feotiock  is 
only  the  posterior  part  of  the  Joint,  whence  grows  the  lock  or  portion  of  hair,  which,  in  many  hones, 
flows orer  and  around  the  hinder  part  of  the  foot;  a  short  and  upright  pastern  is  inctetic, and  such 
w *i- *- _,„  *__  ^.- . —  •^-'ug already  ir *  ** 


hoTMS  are  uneasy  goen ;  they  are  unsafe  also,  for  the  pastern  being  already  in  so  upright  a  position,  n- 
quires  but  little  resistance,  or  only  a  slight  shock,  to  bring  it  fbrwanis  beyond  the  peraendicular ;  ami  the 
weight  of  the  machine  then  forces  the  animal  orer.  Nor  are  these  the  only  erils  arinng  ftcm  uis  fern . 
aticm,  for  the  ends  of  the  bones  being  opposed  to  each  other  in  neariy  a  perpendicular  direction,  raoeiTe 
at  each  movement  a  Jar  or  shock,  which  leads  to  an  early  derangement  of  the  joint,  and  to  the  appear, 
aaoe  called  overshot  On  the  contrary,  when  the  pasterns  are  too  k>ng  they  are  ftcquently  too  obUqae 
also  i  and  although  their  elasticity  may  he  pleasant  to  the  rider,  such  formatioo  detracto  from  the  sUcwth 
at  the  lirah.  These  johits  both  before  and  behind  are  very  subject  to  what  is  called  wlndgalls,  whidi  are 
swrilings  formeriy  supposed  fUU  of  air,  whence  their  name ;  but  they  are  now  known  to  contain  an  in. 
creased  quantity  of  the  mucus  destined  to  lubricate  the  parU  in  their  motions.  These  pnflV  elastic 
tumours  are  originally  small  and  hidden  between  the  tower  end  of  the  canon  and  the  flexor  tendon,  or 
back  sinew ;  but  when  hard  work  has  inflamed  all  the  parts,  the  secretion  within  increases,  and  then 
they  become  visible  to  the  eye;  but  unless  they  are  so  considerable  as  to  obstruct  the  due  action  of 
the  parts,  they  are  no  otherwise  <*jectionable  than  as  they  ten  a  tale  of  Inordinate  wear  of  the  "   ~ 


8.  Tke  form  of  the  padenu  H^lmenoeB  the  defect  called  cutting,  which  arises  from  a  blow  given  to 
either  the  fore  or  hind  fetlocks  bv  one  leg  to  the  other  during  its  elevation.  Hones  narrow  In  the  chert, 
or  which  turn  their  toes  out,  or  have  other  peculiarities  of  form,  cut  permanently,  and  are  then  very  db. 
jectionablei  but  othen  only  cut  when  fetigued,  or  when  very  low  In  flesh.  Horses  often  cut  when  youM^ 
who  leave  it  off  when  Aimished,  and  of  mature  nowth. 


G28a  The  feet  (g  g).  These  essential  and  complex  organs  will  be  more  ftaUy  examined  in  the  *■»•**»-«- 
oal  detail,  but  much  also  presenU  itself  to  the  consideration  in  an  exterior  examination.  Hones  ndgbt 
be  presumed  to  be  naturally  bom  with  perfect  feet ;  but  experience  shows  that  defects  in  these  otfans  are 
hereditary.  In  some,  the  peculiarities  of  climate  operate ;  and  In  others,  a  constitutional  predlsposltioo 
exists  j  dependent  on  some  cause  with  which  we  are  unacquainted. 

6S87.  Ctimaie  i^fimemees  the  Jbrm  cf  the  horte^e  JboL  In  the  arid  plains  of  the  east,  where  every  Im. 
pedim«it  to  an  extensive  search  for  food  is  removed,  the  feet  are  hard,  dry,  and  small ;  this  form,  not- 
withstanding  the  alterations  of  txeed  and  culture^  in  some  degree  still  adheres  to  the  blood  or  abong^nal 
eastern  horse :  artiflcial  habits  have  extended  the  evil,  and  now  smay  and  contracted  feet  are  to  be  seeD 
in  every  variety,  exo»t  in  the  coarse  heavy  breeds. 

fiS88.  OmsttttUioHal  amd  heredltarp  emuee  operate  om  the  feet  That  a  constitutional  predispositioii 
exists  in  the  production  of  a  particular  form  of  foot,  we  know  from  the  feet,  that  dai^  chesnut  horses 
are  more  prone  to  contraction  of  the  hooA  than  any  other  coloured  horse ;  and  that  the  form  of  the  foot 
is  hereditary,  may  be  gained  from  the  known  drcumstance  that  some  of  the  Lincolnshire  stallions  always 
get  large  flat-footed  progeny;  while  some  foil  bred  entire  horses  entail  small  upright  feet  on  all  their 

^SLlMol  iltmatiomwmaleotUf^  the  form  qf  the  feet    The  eflbct  of  situation  is  remarkably  exem. 

eifled  in  the  horses  which  we  used  to  obtain  fi^mi  Unoolnshire,  Cambridgeshire,  and  some  parts  of 
orfolk  and  Yorkshire,  before  the  draining  system  was  perfected.  These  horses  had,  almost  invariablY, 
large,  flat,  heavy  feet ;  which,  however  convenient  and  natural  they  might  prove  to  the  animals  while 
moving  on  the  quagnr  surfeoe  of  marshy  districts,  yet  were  found  very  unfit  for  quic^  light  movements 
in  drier  situations.  Such  bones  go  heavily  and  stumble :  and  as  the  horn  of  which  these  enormous 
feet  are  formed  is  always  weak,  the  anterior  or  front  part  yields  to  the  heat  and  inflammation  brought 
on  by  exercise  on  hard  roads,  and  feUs  inwards,  which  letting  the  weight  of  the  body  fell  on  the  soles  puabes 
that  downward ;  and  at  last  from  a  concave.  It  presents  a  convex  surfeoe.  The  feet  cannot  thai  bear 
shoeing,  but  with  much  art  and  dUBculty :  pain  and  tenderness  bring  on  lameness  and  uselessness ;  and 
therefore  hones  with  such  feet  should  be  rctected.  Feet  pretematurally  small  are  equally  obgeetionabie^ 
as  betokening  a  disposition  to  contraction.  Horses  with  a  tendency  to  foundered  fert  stand  with  pain  in 
the  stable,  flnt  placing  one  foot  before,  and  then  shifting  it  to  place  the  other  in  the  same  situation.  The 
contraction  usuallv  b%ins  in  the  heels,  which  are  found  higher  than  natural,  and  drawn  inwards ;  the 
foot  altogether  is  likewise  narrower,  and  the  sole  hard  and  hollow.  When  a  preternatural  ftilneas  la 
seen  around  the  coronetiL  ring-bome  may  be  suspected:  and  if  heat  and  hardness  be  accompanied  with 
any  tenderness  in  goine,  its  existence  is  certala  But  although  too  much  horn  Is  to  be  avoided,  too  little 
produces  a  weak  foot^  In  which  the  heels,  quarters,  and  soles  all  participate :  the  thtai  horn  cannot  resist 
the  impresdons  of  the  stones  on  the  rosd,  and  then  lamenew  ensues.  The  under  surfece  of  the  foot 
should  exhibit  a  ftdl,  healthy,  wide  frog,  with  ban  prominent  and  properly  Inflected.  The  concavity  of  the 
sole  should  be  particularly  attended  to ;  when  less  than  natural,  it  Is  weak,  when  more,  it  indicates  con. 
traction ;  whence  such  feet  have  been  called  too  strong.  White  feet  are  objectionable,  because  they  are 
found  more  liable  to  this  evU  than  others.  Corns  are  an  evil  to  which  the  under  surfeoe  of  the  foot  is 
liable,  and  which  should  always  be  looked  for  on  the  purchsse  or  examination  of  a  horse ;  Ibr  which  pur. 
pose,  it  would  be  well  that  the  fore  shoes  shouM  be  removed,  and  the  iaot  careAUly  pared  by  a  fudicmus 
and  clever  smith.  Merely  picking  out  the  foot  wm  often,  also,  detect  the  remains  of  former  cuttings  or 
parings  out  of  the  oonui  Some  booft  are  very  brittle^  and  a  horse  with  this  defect  should,  in  every  in. 
stance,  be  rejected.  The  evil  may  In  general  be  easily  detected  bv  the  marks  of  the  fragile  parts  detach, 
ing  themselves  from  evcty  old  naiUhoTe  This  ktaid  of  fool>  paittooUriy  in  libt  weather,  breaks  away  till 
there  is  no  room  for  the  nails  to  htM ;  when  the  barter  of  (Murse  btemnct  uielesa.  Sanderaeks  are  also 
another  eril  to  which  the  feet  are  liable ;  and  whltti  should  «iflag»  the  attention  in  the  erssftinaliwi  of  a 
horse :  they  oontisV  df  longitudinal  Assures ;  bne  only  Is  usually  present  at  cnot ;  but  thai  otae  if  deep  is 
ftilly  eoual  to  produce  lameness.  The  sutalect  of  the  feet  will'  be  o6nduded  try  m  observation  on  their 
general  appearance,  well  worthy  of  attention.  The  eye  shboldlie  directed  lo  tbe  degree  and  to  the  man* 
ner  in  which  the  shoes  are  wom ;  which  win  oftenC  as«6  WMMh  «s«kiii^cn)ublB  tn  trying  a  hatrn^  A  stum, 
bling  horse  may  be  frequently,  nay  commonly,  detected  by  simply  lifting  up  one  fore  foot :  for  tiie  iinequal 
wearing  away  tof  the  shoe  at  the  toe,  whneihe'Mher  paits  rtfmtAik  mod.  Is  a  ftiU  proof  of  his  going  un. 
tM^itiddiggiaghfytoet.  *~  •'^ 

&iaO.  On  a  r^ete  fff  tht  eoi^fbrmatf&n  ^thtfbri  eetfeiMties,  it  uiiy  be  Remarked,  that  lAereas  the 
hinder  may  be  oousldered  as  more  particularly  condsmed  in  kiipelKng'the  maehhie  fetwards  with  its 
requisite  velocity;  yet,  Chatt  imma  proper  tbnn  and  a  true  diKCtton  dfUM  varioos  oomponent  parts  of  tbe 
fore  Umbs  must  depend  the  stabUity,  the  truth,  and  the  safety  of  the  novementi.  Viewed  anteriorly,  the 
fore  1ms  should  stand  rather  widest  at  the  upper'pttt.  faiclinfng  a  little  inwards  betow  t  bat  when  we  view 
them  latteriy,  they  should  present  a  ptrpeiMlcuIar  flrom  the  aiwi  downwards ;  and  the  toe  should  place 
itself  direcUy  under  the  point  of  tbe  Aoulder,  astt  taeaOM.  If  the  foo»shoaki  stuid  beyond  this,  which 
to  seldom  the  case,  the  aetloa  wiUbe  conflnefl,  for  the  Mmb  will  have  already  psasefl  ovet  m  point  of  its 
ground :  such  a  horse,  however,  generally  treads  even,  flat,  and  safe :  and.  In  proportion  as  it  riands  in  the 
direct  line  downwards,  he  generally  hheriti  these  Mrsble  propertierwiicn  t&foot  stands  behind  the 
perpendicular  ttne  the  defect  to  considerable,  by  the  removal  of  the  centre  oT  gravity  too  much  forward, 
hj  which  an  Increased  tendency  to  stumble  and  feU  to  entailed;  and  aslhto  iBgcnenl  aooomponitsawant 
of  extent  and  obliquity  in  the  shoulder,  so  it  likewtoe  lessens  the  speed: 

6891.   The  hinder  extremitiei.     We   haye  already  detcribed  the  thigh,  oarrectly  so 
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called,  wUdi  is  so  concealed  by  muscles  as  frequently  to  escape  this  oonsideretlon  of  it» 
by  which  the  part  immediately  below  it  popularly  receives  the  name  of  thigh,  but  wliich 
is,  in  fHCt,  the  Iq;. 

eSML  Tke  legiU  S)»  commonly  called  the  thigh,  in  well  formed  hone*  U  powerftilly  Aimiahed  with 
mittcies,  and  very  extended  in  its  fluure ;  it  shoura  alio  make  a  considerable  angle  with  the  femur  or  real 
tbigb,  and  form  a  direct  line  under  the  hip  or  haunch  i  for  the  same  reatons  that  make  it  deaixable  to  have 
a  long  arm  in  the  fore  extremities,  it  is  also  advantvyeous  that  the  If^  should  be  so  likewise,  uid  this  ia 


the  form  usual  among  all  quadrupeds  of  speed. 

""^^   "    '  )ci  (<}  u  the  important  Joint  immedlatdy  bdow  the  leg,  or  thigh  conunonly  so  called,  ai 

)  extent  of  attachment. 


&SS.  7%tf  *odfc(j|)  u  the  important  Joint  immedlatdy  bdow  the  leg,  or  thigh  conunonly  so  c 


t  complex  and  in^pcctant  Joint 
of  the  body  :  like  the  knee,  it  should  be  extended  and  broad ;  for.  In  pnnostion  at  41ie  calcimeura  or  point 
of  the  hock  (5),  and  which  is  the  real  heel,  extends  itself  beyond  the  otAer  bonea,  so  thepowerfUl  tend* 
Achilles  inserted  into  it,  acts  with  a  lon^  lever,  and  with  a  greater  increase  of  power.    Thia  Joint  is  sub. 


flSBS.  T%e  BtmpU  eolom  are  bay.  cheatmit,  dun,  sorrel,  white,  and  blaek ;  ftoyla  a  'i 

« .- ^  _.__f.-  -|  jjj^y  ihadea,  but  is  admiral  in  all :  there  are  btlaht  bays,( 

jr  is  a  very  esteemed  colour,  and  consists  ofbay  and  black  in  unequal 
proportuma  in  ditftrent  horses :  brown  horses  are  highly  prised ;  the  darker  varietiea  have  usually 


and  what  has  been  said  on  them  equally  applies  to  these  When  similar  mucous  capsules  bcomie  enlarged 
on  each  side  of  the  bock,  the  enlargement  receiver  the  name  of  thorough-pin.  A  small  bunal  enlargement 
i«  sometime*  found  at  the  very  point  <^the  hock  (5),  and  is  then  called  a  capulet :  to  all  which  what  haa 
been  laid  on  windgalb  applies,  that  they  are  only  to  be  deemed  of  consequence  when  so  large  at  to  inter. 
fere  with  the  motion  of  the  parts  they  are  situated  with  or  near;  or,  as  indicative  of  an  undue  portion  of 
work.  The  ligaments  at  the  back  of  the  hock  sometimea  tieoome  strained  or  extended,  and  heat,  inflam. 
■ucion,  and  sweUina  ftrflow,  which  is  then  cidled  a  curb.  As  rest  or  very  mild  treatment  soon  reduces  it. 
it  is  not  to  be  oonaidered  as  of  great  consequence.  The  inner  part  of  the  Joint  at  the  ply  or  bend,  la  some, 
times  attended  with  a  skin  aflfbction  similar  to  the  mitllendcrs  before  alluded  to,  and  is  called  idlenders  (4)  ; 
but  the  most  sedous  disease  to  which  the  hock  la  liable,  is  a  diaease  of  the  Ugaments  of  seme  of  the  tarsal 
bones.  Sometimes  one  ^ir  more  of  these  bones,  or  the  ligaments  which  unite  them,  inflame,  and  an 
exostosis  or  tptfnt  Is  formed :  to  detect  the  existence  of  this  affection,  the  hocks  should  be  attentively 
viewed  from  behind,  when  any  enlargement  in  the  spavin  place  (3,4)  may  be  easily  detected.  The  me. 
chanism  of  this  Joint  will  be  iiirther  considered  when  we  treat  of  the  skeleton  generally. 

6294.  The  colour  ofhortet  does  not  depend  on  their  ccal  skin,  as  with  man,  but  upon.aa 
exterior  beautiful  covering  which  niituiv  has  given  them,  called  hoir;  nevertheless,  the 
hair  is,  in  some  measure,  influenced  by  the  skin,  as  light-skinned  horses  have  light  hair, 
4md  when  the  hair  is  hgbt,  the  eyes  are  usually  so  likewise :  hair  presents  many  varieties 
of  tint,  so  horses  are  said  to  be  of  various  colours.  Bufibn  has  conjectured  that  horses 
wene  originally  of  one  colour,  which  he  presumes  to  be  bay ;  but  such  wild  horses  as  have 
been  seen,  and  which  have  been  supposed  to  be  pure  originals,  have  not  justified  tliis 
opinion.  This  same  author  has  dividiad  the  colours  of  the  horse  into  simple^  compound, 
and  strange  or  extraordinary. 

0S96.  71«  afmplr  eojaori  are  bay.  cheatmit, 
amoqg  European  honea,aad  admits  of  man) 
tiaya,  dark  and  dappled  bays;  6retpn  Aqy  is  a  i 

proportuma  in  ditftrent  horses :  brown  horses  are  hlgniy  prised ;  the  darker  varietiea  have  usually 
heauti&d  taa  markings,  aa  afaput  the  muiale,  Ac. :  they  have  oomraooly  also  black  manes  and  tails,  with 
leas  and  foet  of  the  same  huei  and  it  may  be  here  remarked,  that  horses  of  compounded  colours,  of 
whatsoever  tint  the  mane  and  tail  may  be,  will  be  found  Invariably  formed  of  one  of  the  compounding 
colours ;  thus  Uebt  gveys.  which  area  oompound  of  bhick  and  white,  have  often  white  manea  and  tails : 
eorrela,  again,  whidi  are  formed  of  white,  with  a  small  proportion  of  red,  have  also  fkequently  white  manei 
and  tails :  chettnui.  which  ia  also  a  very  oooMnon  colour,  admits  of  almost  as  many  ahades  as  the  bsy* 
fVom  the  Ughteat  tint  to  the  deepest  tona  Very  light  cbeatnuts  have  frequently  still  lighter  manes 
and  taila,  with  mealy  legs  and  4iftfat  foet:  so  marked,  they  are  certainly  not  to  be  chosen  for  strength. 
<luraUIitY,  or  pliancy  of  temper :  the  SufiUk  punch,  however,  may  be  considered  in  aome  degree  an  ex. 
ception,  although  the  true  breed  Is  hardiv  ao  light  as  those  binted  at  here  Dark  chestnuU  are  con. 
aldered,  and  with  Justice,  as  fiery  in  their  dispodtions }  they  are  also  more  sUb||ect  to  contracted  feet  than 
horses  of  any  other  hue  Dun  h  a  colour  that  has  several  varieties ;  it  is  sometime*  aocon\panied  with  a 
white  mane  and  tail,  at  others  they  are  seen  evea  darker  than  tile  rest  of  the  hale  la  some,  a  liat  or  line 
of  deeper  tint  extends  along  the  back,  whhHi  la  regarded  by  aame  an  an  indication  of  hardihood :  a 
aimiUr  line  is  sometimes  seen  in  the  bay.  Dun  horses  do  not  appear  to  be  at  all  influenced  In  their  quali- 
ties by  their  ookiur.  or  rather  no  critena  se  oflfbred  by  It,  for  there  are  good,  bad,  and  indlfltoent  in  all 
.  the  varieties  of  shade.  The  iorrel  U  a  variety  of  the  chestnut,  but  not  a  &vourite  ona  WMu  as  a  naUve 
colour  is  not  bi  mu<±  estimation,  neither  is  it  very  common,  for  many  horses  are  white  only  through  age, 
as  all  light-grey  and  flea>bitten  horses  become  sa  JBkKh  la  a  very  usual  colour,  and  In  the  large  heavy 
Dorthem  breed  it  seems  to  be  an  original  tint ;  and  perhaps  it  ia  to  this  their  goodness  may  be  attributeo. 
for,  mnmw  the  lighter  breeds,  there  are  more  indfffbrent  black  horses  than  of  any  other  colour  The 
tempers  or  Mack  horses  are  commonly  in  the  extreme,  titbcr  iluggish  to  stui^dity,  or  fiery  to  excess.  Ulie 
colour  Itself  admits  of  many  shades }  bat  a  perfect  black  hone  la  more  unuaual  than  it  is  generally  thouj^t 
to  be;  a  star  on  the  forehead  Is  common  to  rdieve  the  ebon  hue;  and  in  the  absa¥;eorthat,  a/ew  white 
hairs  on  the  hreaet  frequently  intecnipta  the  onifomlty.  U  is,  perhaps,  on  this  principle  tbat  black  hoxaca 
have  white  legs  ao  often  as  they  do. 

fl896.  Tke  eontpowtd  coUmn  may  be  considered  as  those  In  whkh  the  hairs  are  oemaounded,  but  not 
the  colours  themaeives ;  otherwise  the  bay,  Ibe  obettnut,  browa,  kc  mi^  be  oonaidered  aa  compounded 
coloura.  The  rtNia  U  a  mixtare  of  red  and  white :  its  varieties  are  the  ooramon,  the  red,  and  the  dark. 
All  the  roans  are  esteemed.  Qrejf  admits  of  a  great  nmdber  of  shade*  and  varieties,  but  all  are  conu 
pounded  of  Uack  and  white,  excmt  the  iron  grey,  which  receives  a  few  bay  hairs  among  the  black  and 
white  ;  a  oonsiderSble  preiudice  exists  in  favour  of  this  colour.  Greys  are  light  or  dark ;  there  are  alao 
the  dappled,  the  marUngs  of  which  are  extremdy  beautifol,  and  the  silver  grey.  Grey  horses  become 
lighterbyage:  many  old  white  horaep  have  been  grey  until  age  overtook  them.  Grey  horse*,  like  black, 
adaott  of  no  settled  character ;  though,  unlike  them,  they  are  not  to  be  generally  disapproved  of.  They 
have,  however,  aH  the  extremes  within  their  ran^e  i  the  darker  one*  are  usually  good,  the  lighter  ones  not 


97.  The  eainordinmrff  €otamr$  ere  not  very  mimerous,  and  it  may  be  reoaxked,  that  white  la  always 
rellaving  tint,  intermixed  with  disUnct  markings.  In  varioua  proportioni^  of  bay,  brown,  bliick,  or 
rtnut  FleoiifUen  ia  ney  or  white,  with  small  bay  spot*.  When  these  spots  ^uce  very  large,  and  have 
aiglBsA  surftce  of  lifter  markings,  tfaeygive  the  name  tiger  oolowred ;  and  altbou^  thnr  are  ju^ 
men  with  ua,  they  are  not  unftequent  in  Germany  and  Barbar}*.  Pieil  or  pie-bald  is  one  of  the  most 
isfiii  exiraardlnary  coloun^  and  la  usually  consposed  of  two  ootoun,  in  distinct  Ui^  maikingit 
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Now  and  then  a  third  Infeeifeces  i  thero  an  piei  of  all  origiiial  oolotan  with  white,  and  all  ue  bdd  in 
ettimatiotL 

'  6298.  Colour,  as  a  cHterion  qf  mental  and  pertonal  qualOifs,  U  laid  much  ttm<  on  h^  many  penona  ; 
and  long  experience  baa  shown  that  certain  tinti  are  usually  accompanied  by  certain  aualiticR  oTperion  or 
disposition.  As  a  general  rule,  darli-^Miloured  hqnefl  are  certainly  the  best ;  but,  as  before  obserred,  it  la 
jpeculiar  that  black,  as  the  darkest  of  all,  should  form  an  exception  to  this  rule  Light  shades  appear  un- 
favourable to  strength  and  durability ;  they  are  also  accompanied  ftequently  with  irritability  and  pcnperse. 
uess  of  temper.  Something  like  a  general  law  in  Che  animal  economy  seems  to  prevail,  to  make  white  a 
tUstinctive  mark  of  weakness.  Age,  which  is  thejoafent  of  weakness,  brings  with  it  white  hairs,  both  io 
man  and  in  horses,  and  most  other  quadrupeds.  The  hair  formed  after  a  wound  has  robbed  a  part  of  its 
original  Covering  is  often  White,  because  the  new  formed  surface  is  yet  in  a  state  of  debility.  It  is  iikcwiae 
a  fact  well  known  among  the  observant,  that  the  legs  and  feet  when  white  are  more  obnoxious  to  disease 
than  those  of  a  darker  tone.  Th6  Arabs  remarks,  that  light  chestnut  horses  have  soft  tender  feet  It !» 
the  observance  of  the^e  peculiarities  that  has  at  length  guided  our  taste,  and  formed  our  judgment  of 
Iseadty.  With  us  much  white  on  the  legs  is  considered  as  a  deformity,  and  is  expreasively  calletybai/  marked, 
whereas  pied  markings  in  otiier  parts  are  reckoned  beautifUL  In  Africa,  however.  Captain  Lyon  infonzui 
US  a  superstitious  dependence  is  placed  on  horses  with  legs  and  feet  stockinged  with  white.  It  docs  not  ap. 
pear  that  climate  has  the  same  influence  on  the  colour  of  horses  as  on  that  of  other  domesticated  animaia. 
In  all  latitudes  In  which  the  horse  can  live,  he  is  black  or  white  indiscriminately ;  but  as  he  cannot  eo4ure 
extreme  rigour,  it  is  not  necessary  that  he  should  vary. 

Sect.  III.      The  Bony.  Anatomy  or  Otteotu  Structure  of  the  Hone, 

6299.  All  quadrupeds  are  formed  on  an  earthy  base  called  bone,  and  the  assembla^  of 
bony  parts  is  called  a  skeleton.  Bones  are  formed  of  earth  and  membrane  (1881.)  ;  they 
are  covered  also  by  an  investure  called  periosteum.  Tlie  earthy  part  is  tlie  last  formed, 
and  consolidates  the  bones  as  the  animal  becomes  fitted  to  exert  all  his  powers.  This 
deposit  of  earth  in  the  bones  appears  to  be  hastened  by  any  tiling  that  permanently 
quickens,  the  circulation :  heat  does  this,  and  hence  the  human  and  brute  inhabitants  oi 
warm  climates  come  to  perfection  sooner  than  those  of  northern  regions ;  but  they  are 
generally  smaller,  fbr  by  pretematurally  hastening  the  earthy  deposit  before  tlie  mem- 
branous part  of  the  bonea  becomes  fully  evolved  or  growQ,  they  do  not  attain  the  bulk 
they  would  be  otherwise  capable  of.  Undue  elertion  has  the  same  effect ;  and  thus  we 
ieam  why  horses  too  early  and  too  hard  worked  become  stinted  in  their  growth.  Pres- 
sure likewise  occasions  an  early,  and  also  a  preternatural  ossification :  in  this  way  the 
parts  of  the  spine  which  bear  heavy  loads  present  large  masses  o^  bonej  brought  on  by 
this  cause  alone.  For  the  same  reasons,  horses  early  worked  put  out  splints,  spavins, 
find  other,  bony  concretions.  Bon^  are  all  of  t^m  more  or  less  hollow :  within  their 
caverns  an  oily  fluid  is  secreted,  called  medulla  or  marrow,  which  serves  for  their  sup- 
port, and  that  of  the  constitution  generally.  The  bones  have  nerves,  blood-vessels,  and 
absorbents.  Bones  are  capable  of  reproduction,  as  proved  by  their  uniting  when  broken ; 
and  also  by  the  yearly  renewal  of  the  antics  of  tlie  deer,  which  are  not  horn  as  in  the  ox 
6r  sheep,  but  pure  bone.  Bones  are  connected  together  by .  articulation :  when  such 
articulation  is  moveable,  it  is  termed  a  joint.  In  6om6  cases  bones  articulate  by  suture 
or  indentation  of  parts,  as  in  the  skull.  We  shall  consider,  in  succession,  the  anatomy 
of  the  head,  trunk,  and  extremitieai 

ScBsxcT.  1.      Os$eout  Slntcture  qf  the  Mead. 

•  630a  The  honest^  ike  head  KCfMtiAkmt.  The  occipital  (Jig,  83a  between  a  ft  &),  which  is  the  largest 
iKme  of  the  skull,  in  the  colt  Is  composed  of  several  pfeces  which  unite  by  age ;  it  articulates  with  the  atlas  (a) 
Or  first  of  the  cervical  or  neck  vertebne.  At  its  posterior  surface  it  is  perforated  by  a  lane  hole,  which  gives 
iMSssage  to  the  spinal  marrow.  The  two  frontal  bones  (6)  unite  also  by  age}  and  behind  them  is  lodged 
the  anterior  and  inferior  portion  of  the  brain.  A  division  of  their  bony  surfaces  forms  two  cavities  oalted 
the  flrontal  sinuses,  which  are  lined  by  the  nasal  membrane  throughout  The  sagittal  sature  unites  these 
two  bones.  The  remainder  of  the  bones  of  the  skull  are  the  two  parietaU,  the  /wo  temporal»,  divided  intp 
a  squamous  and  petrous  portion,  within  the  latter  of  which  is  situated  the  internal  ear:  and  to  the  former 
^he  posterior  or  lower  Jaw  articulates.  Hie  sjtkenoid  and  ethmoid  bones  are  hollow  ana  irr^(u]ar,  serving 
to  intersect  and  attach  the  others ;  and  also  to  assist  by  their  cavities  in  oi tending  the  pituitary  or  sneUii^ 
tnembrane. 

6301.  The  lionet  qf  the  face  are  ten  pairs  and  two  single  bones.  The  na$al  (r)  pair,  within  their  union, 
nbld  the  septum  nkrium  or  long  cartilaginous  plate  which  separates  one  nostril  fW>m  the  other.  These 
bones  also  greatlv  assist  to  extend  the  surface  of  the  sm^ing  organ.  In  the  old  heavy  breeds,  it  was  very 
common  to  see  these  bones  arched  outwards ;  but  in  the  hnproved  breed^particularly  in  those  approach, 
ing  fun  blood,  it  is  not  uncommon  to  find  them  slighOy  curved  inward.  llie  fosss»  within  these  bones  are 
the  principal  seat  of  glanders.  The  two-  angulart  fdnn  a  considerable  portion  of  the  orbits  of  the  eyea. 
The  two  malar,  JtuMl^  or  cheek  bones  occupy  also  a  portion  of  the  orbits.  The  superior  maxillarjf  bones  {e) 
are  the  largest  of  the  face  bones,  and  conUm  all  the  upper  molar  teeth.  The  Mitrior  or  imiermatillarp 
bones  {d)  are  wanting  in  man,  in  whom  the  face  is  short :  these  bones  concur  with  the  former  in  forming 
alveoli  or  sockets  for  lodging  the  teeth.  The  superior  palatines,  (he  inferior  palatines,  the  pterygoids, 
the  two  anterior,  and  the  two  posterior  turbinated  bones,  with  the  vomer  or  ploughshare,  make  up  the 
remaining  facial  bones,  with  the  exception  of  the  posterior  maxillary  or  lower  kns  bone  C/),  which  on  ito 
anterior  edge  is  pierced  to  lodge  the  teeth ;  at  the  upper  part  it  extends  itself  into  two  angular  branches, 
each  of  which  ends  in  two  processes  and  an  intermediate  groove  The  superior  of  these  processes  arti. 
culat^s  with  the  upper  jaw.  This  bone  throughout  shows  the  most  admirable  mechanism ;  the  molar  or 
grinding  teeth,  on  which  most  is  dependent,  and  whose  exertions  are  greatest,  are  placed  near  the  centre 
t>f  motion :  and  as  the  upper  Jaw  in  most  animals  is  fixed,  or  nearly  so,  it  was  necessary  that  the  lower 
phouki  have  considerable  extent  of  motion  for  the  purpose  of  grinding  j  and  it  is  accordingly  so  formed 
as  to  admit  of  motion  in  every  direction.  The  oj  hy<Ades  is  a  bone  situated  within  the  bead  at  the  root  of 
the  tongue,  to  which  it  serves  as  a  support,  and  for  the  attachment  of  muscles. 

6302.  •  The  teeth  of  Che  horse  are  the  hardest  and  most  compact  bones  of  the  body.  There  are  usually 
forty  of  them  in  the  horse,  atod  there  are  thirty aix  in  the  mare;  in  which  latter  the  tushes  are  usually 
WanUng.  In  anatomical  Unguage,  they  arc  divided  into  incishres  cusptdMi,  and  moMyvf.  or  acooidiiw 
to-the  language  of  Oirrters  and  horsemen,  into  twelve  nippers  (fig.  fSd.  a,  b,  cj,  four  tuAes  (dd),  and 
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twentj'tafurgrhukrtt  which  mraiben  are  eqtudlf  dlvkled  between  the  two  Jaws.  The  teeth  are  liuerted  into 
indentations  or  tocketf  between  the  bonj  plates  of  the  jaw,  called  al%'eoli,  by  cone-like  roots.  The  bodies 
or  the  teeth  are  principally  composed  or  two  substances,  one  of  the  nature  of  common  bone,  giving  bulk 
and  form,  and  one  of  extreme  nardnets,  called  enamel,  placed  in  man  and  camirorous  animals  wholly 


without  the  teeth,  to  give  strength  and  dulMrility ;  but  in  the  horse  and  other  Oranivora,  the  latter 
particularly,  it  ii  plaMd  in  the  grinders,  in  perpendicular  plates,  within  the  body  of  the  teeth  ;  by 
which  contrivanee,  a  rough  grinding  surface  is  kepi  up :  for  the  mere  bony  parts  wearing  faster  than 
the  UmelUD  of  enamel,  it  follows  that  ridges  remain  to  triturate  the  vegetable  matter  that  passes  between 
the  teeth. 

630a  Tkere  mre  two  *eit  qf  teeik,  a  temporanaeus  or  milk  set,  and  a  permanent  or  adult  set,  in  which 
wise  provision  man  and  most  brutes  participate.  The  milk  set  are  some  of  them,  as  the  molars,  apparent 
at  birth ;  tliere  being  usually  six  grinders  in  each  Jaw,  three  on  each  side  in  the  new-born  foal,  and  which 
number  of  this  set  is  never  increased.  The  nippers  begin  to  appear  soon  after  birth,  and  follow  a  regular 
order  of  successioo  until  the  animal  is  three  or  four  months  old ;  at  which  time  he  begins  to  require  sup- 
port  fh>m  hertMige  as  well  as  milk.  The  temporaneous  set  remove  gradually  one  after  another :  had  they 
all  been  displaoed  at  the  same  time,  or  even  had  several  of  them  fallen  out  togetlier.  the  animal  must 
have  sufi^ea  great  inconvenience,  and  perhaps  have  been  starved.  This  removal,  which  commences  at 
the  age  of  two  rears  and  a  half,  and  is  completed  l)etween  the  fourth  and  fifth  year,  is  elltected  by  the 
action  of  the  absorbents  oo  their  fkngs,  and  appears  to  be  occasioned  by  the  stimulus  of  the  pressure 
received  fhmi  the  growing  teeth  under  them.  For  although  these  two  sets  qipear  with  an  interval  of 
some  years  lietwcen  them }  vet  the  rudiments  of  both  are  formed  at  nearly  the  same  period,  and  both 
sets  may  be  thus  seen  in  a  dissected  jaw.  Regulated  by  the  stimulus  of  necessity,  as  soon  as  the  tem. 
poraneous  set  falls  out,  the  permanent  appears :  and  that  sueh  appearance  follows  the  necessity  is 
evident ;  for  a  premature  or  accidental  removal  of  the  colt*s  teeth  is  soon  fbUowed  by  the  appearance 
of  the  others.  Dealers  and  breeders,  aware  of  this,  draw  the  milk  teeth  to  make  their  oolts  appear  as 
horses.  It  was  necessary  there  should  be  two  sets  of  teeth  ;  for,  as  they  grow  slowly  in  proportion  to 
the  jaws,  had  there  been  but  one  only,  the  disproportion  of  growth  between  the  teeth  and  Jaws  must  have 
separated  them. 

6901  The  forms  <^  tke  teeth  vary  more  than  their  structure.  The  incklre  or  nippers  are  round,  which 
is  favourable  for  the  pressure  they  undergo ;  the  upper  more  so  than  the  lower.  On  the  upper  surface  a ' 
hollow  is  feen  in  the  young  tooth,  which,  not  extending  thnnu^  the  whole  substance,  naturally  wears 
out  with  the  wear  of  the  tooth ;  and  as  a  considerable  d^ree  of  regularity  occurs  in  this  wearing  away 
in  all  horses,  it  has  gradually  settied  into  the  general  criterion  of  age.  The  nippers  are  not  all  of  them 
exactly  similar :  the  comer  teeth  diff^  roost  in  being  nearly  triangular,  and  in  having  an  internal  wall 
or  side,  which  docs  not  become  level  with  the  rest  until  long  after  those  of  the  others.  The  cuspidate 
tusks  or  tushes  are  permanent,  appearing  at  about  Ave  years  or  rather  earlier ;  those  in  the  flront  jaw  are 
usually  nearer  the  nippers  than  tnose  bebw.  Each  presents  a  slight  curve,  which  follows  the  direction  uf 
all  the  canine  or  pugnatory  teeth  of  other  BfammUia.  The  pointed  extremity  wears  away  by  age,  leaving 
merely  a  buttoned  process,  which  may  serve  as  a  guide  to  the  age  when  a  horse  b  suspected  to  be  Bishoped, 
as  it  is  called,  trma  a  man  of  that  name  who  was  peculiarly  dexterous  in  imitating  on  (4d  teeUi  the  dis- 
tinctive cavity  of  youth.  The  molar  or  grinding  teeth  tie  stronger  in  the  upper  than  in  the  lower  jaw ; 
which  was  necessary,  as  they  form  the  fixed  point  in  the  process  of  grinding.  The  upper  surface  presents 
nearly  a  long  square,  indented  Arom  the  alteration  of  the  enamel  with  the  bony  portions }  and  as  the  in- 
terior or  upper  teeth  hang  over  the  posterior,  so  the  ridges  of  the  one  set  are  received  into  tAe  depressions 
of  the  other. 

6906.  Wear  qf  the  teeth.  The  teeth,  in  a  stete  of  nature,  would  probably  present  a  surface  opposed  to 
each  other  fbr  mastication,  to  the  latest  period  of  the  most  protracted  life ;  but  the  removal  of  the  animal 
fh>m  moist  fbod  to  that  which  is  hard  and  dry,  must  occasion  an  unnatural  wear  in  those  organs ;  and 
hence,  although  the  teeth  of  the  horse,  even  in  a  domesticated  state,  are  not  subject  to  the  caries  of  the 
human :  yet  the  grinders  are  liable  to  become  thus  injured  by  continued  exertioa  In  the  young  or  adult 
horse,  the  upper  and  under  grinders  do  not  meet  each  other  horisontally ;  on  the  contrary,  they  have 
naturally  an  inclination  obliquely  inwards ;  and  those  of  the  upper  jaw  present  small  spaces  between  each 
other,  while  those  of  the  lower  are  more  continuous  :  by  which  means,  as  the  food,  particularly  its  inter- 
rupted portions,  as  grain,  becomes  ground,  it  fhlls  withhi  the  mouth  to  be  replaced  under  the  grinding  sur- 
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ftoe,  if  neccMary,  by  the  Joint  action  of  the  tongue  and  miuclea  of  the  cheek.  This  arrangement  beconw 
In  a  great  measure  frustrated  in  old  horses,  by  the  superior  wear  of  the  inner  surftoe  of  the  upper 
grinders,  as  well  as  by  the  general  misapplication  of  the  surfisces  of  both  upper  and  under  teeth,  by  coo- 
etant  attrition,  when  worn  down  nearly  to  the  gums.  The  unfortunate  animal  feds  sensible  of  this,  and 
endeavours  to  remedy  it  by  throwing  the  wear  on  the  outer  edge,  by  an  inclination  of  the  lower  jaw  and 
of  the  head  in  general ;  and  which  is  so  particular  in  its  appearance  as  to  engage  the  attention  of  the 
by.sunders.  This  defect  may  be  in  a  considerable  degree  remedied  by  casting  the  animal,  and  having 
opened  and  wedced  the  mouth  so  as  to  keep  it  so,  removing  the  inequalities  with  a  well  tempered  am. 
cave  file,  as  mucn  as  may  be.  When  the  defect  is  considerable,  and  the  horse  is  mild  and  quiet,  it  is 
better  to  file  the  inequalities  every  day,  which  will  gradually  but  eflbctually  wear  them  down.  It  bow. 
ever  happens^  that  the  inclination  thus  to  wear  Is  commonly  resumed,  and  gradually  the  same  lo«  of 
nutriment  takes  place :  in  which  case,  soft  moist  food,  as  carrots,  mashes,  soiling,  or  grasing,  must  be 
substituted  for  harder  substances,  and  if  com  be  actually  necessary,  let  it  be  bruised,  whenever  an  old 
horse  betrays  symptoms  of  want  of  condition,  or  weakness,  and  emaciation,  that  neither  his  mode  of 
feeding,  nor  his  ratio  of  work  will  account  for,  and  particularly  if  whole  grams  should  be  found  in  bis 
dung,  his  teeth  should  be  examined  careAiUy.  This  undue  wearing  of  the  teeth  Occasions  another  evil 
often,  which  is  ulceration  of  the  cheeks,  by  reason  of  the  projecting  ragged  surface  of  the  uneven  teeth, 
whlcn  can  only  be  remedied  by  the  removal  of  such  portions.  These  projecting  portions  aie  called  bj 
farriers  teoltfef  teeth. 

SuBSECT.  2.     J?ony  Anaiomy  cf  the  Trunk. 

6S06.  The  trunk  of  the  ikeleton  consists  of  the  spine,  the  pelvis,  and  the  thorax  or 
chest,  composed  of  &»  ribs  and  sternum. 

6307.  The  botw  column  called  the  spine  u  made  up  of  seven  cervical,  eighteen  dorsal,  six  lumbar,  and 
five  sacral  v^rtebrc,  with  the  addition  of  thirteen  or  fourteen  small  taiUbones.  The  spinal  bones  are 
thus  divided  on  account  of  the  varieties  they  present }  they  have,  however,  some  characteristics  in  com. 
mon.  Each  is  composed  of  a  spongy  tmny  bony,  with  protruded  points  called  processes,  which  processes 
unite,  to  form  a  hoUow  through  which  the  spinal  marrow  is  transmitted ;  and  by  some  of  these  processes 
the  vertebras  are  articuUted  with  each  other,  as  well  as  by  their  bodies,  by  which  their  strength  as  a 
column  is  much  increased.  Though  but  littie  motion  exists  between  any  two  vtotebrae,  yet  the  flexfinlitj 
of  the  whole  spine  is  considerable. 

6308.  T%e  cervical  or  neck  virtebrte  {g.  A)  are  called,  by  farriers  and  butchers,  the  rack  bones.  It  is 
remarkable,  that,  let  the  neck  be  long  or  abort,  the  number  of  bones  is  the  same  in  most  quadrupeds. 
The  first  and  second  differ  ft-om  the  rest  in  figure,  and  present  some  other  peculiarities.  The  first  is  the 
only  one  of  them  to  which  the  great  suspensory  ligament  of  the  neck  does  not  attach  itself,  which  wo«ld 
have  interfered  with  freedom  of  motion.  It  articulates  with  the  second  by  receiving  its  tubercular  pro. 
cess  within  it,  and  firom  which  process  the  second  of  these  bones  has  been  called  demdita.  Between  these 
two  neck  bones  is  ntuated  a  part,  where  the  spinal  marrow  is  exposed  firom  any  bony  covering ;  at  which 
part  butchers  plunge  a  pointed  knife  into  what  they  call  the  pith  of  the  neck,  when  they  want  to  kill  their 
animals  instanUneously,  and  without  efiUston  of  blood }  whence  it  is  called  pithing.  The  remaining  five 
neck  bones  are  not  very  dissimilar  fh>m  each  other. 

6309.  The  dorsal  vMebrte  (4/)  are  now  and  then,  though  rarely,  nineteen  in  number ;  they  do  not  diflbr 
materially  ttom  each  other,  but  in  the  length  of  the  spinoos  processes  of  the  first  seven  or  eight  It  is  to 
these  elongated  spines  that  we  owe  the  height  of  tiie  withers ;  and  as  the  intention  of  these  parts  seema 
principally  to  serve  as  levers  for  the  muscles  of  the  back  inserted  into  them,  so  we  can  readily  understand 
why  their  increased  or  diminished  height  is  favourable  or  unfavourable  to  progression.  These  like  the 
former  articulate  with  each  other  by  processes,  as  well  as  by  the  anterior  and  posterior  surfaces  of  their 
bodies ;  between  each  of  which  is  interposed  a  substance,  semi-cartilaginous  in  its  structure,  which  is  most 
compressible  at  iU  sides,  these  permitting  the  motion  of  the  spine. 

6S1O.  The  six  lumbar  virtOra  diffbr  ftom  the  foregoing  in  having  a  longer  body,  and  very  long  trans, 
verse  processes  to  make  up  for  the  deficiency  of  ribs  in  the  loins.  These  bones  often  unite  by  the  pressure 
of  heavy  weights,  and  sometimes  spontaneously  by  age,  and  thus  we  need  not  be  surprised  at  the  stifflieas 
with  which  some  old  horses  rise  when  down. 

6311.  The  five  sacral  vArtebr^B  (x)  are  united  into  one  to  give  strength  to  the  column,  and  to  serve  as  a 
fixed  support  co  the  pelvis,  or  basin,  with  which  it  is  interwedgcd.  From  this  detail  it  wiU  appear  how 
admirably  this  spinal  column  is  adapted  to  iu  important  Ainctions  of  serving  as  a  fiexible  but  powerful 
support  to  the  machine ;  and  how  by  the  formation  of  a  large  foremen  within  the  substance  of  each 
▼ertebrae^  a  bony  canal  Is  offbred  for  the  safeguard  of  the  spinal  marrow,  fVom  which,  through  lateral 

aenings  in  these  v^tebre,  the  spinal  nerves  are  given  off  in  pairiL  The  pelvis  or  basin  (2)  Is  composed  of 
e  s4crum,  the  two  6na.  innominkta  and  c6ocygis.  The  &ssa  innomindta  in  the  festal  colt  before  birth 
are  each  composed  of  the  ilium,  the  Ischium,  and  the  phbis,  all  traces  of  which  division  are  lost  before 
birth.  The  uium  is  the  most  considerable,  and  forms  the  haunches  by  a  huge  unequal  protuberance 
which,  when  very  prominent,  occasions  the  horse  to  be  called  ragged.hipped.  The  next  Urgest  portion 
Is  the  ischium  or  A^  bone,  on  each  side  It  forms  apart  of  the  cotyloid  cavity,  or  cup  for  the  thigh  bone, 
and  then  stretches  back  also  Into  a  tuberosity  whidi  forms  the  points  of  the  buttocks.  The  pubis  or  share 
bone  is  the  least  of  the  three :  in  conjunction  with  the  fwmer  it  forms  the  acetdbuium  or  cup-Uke  cavity 
in  which  the  head  of  the  thigh-bone  lodges.  The  pelvis  or  basin  is  attached  to  the  sacrum  by  ligamenta 
of  immense  strength  ;  but  it  has  no  bony  union,  by  which  means,  as  in  the  fore  extremities,  some  play  is 
given,  and  the  jar  of  pure  bony  connection  is  avoided.  The  dssa  c6ceugist  or  bones  of  the  tail,  vary  from 
eight  to  sixteen,  but  are  very  commonly  thirteen  or  fourteen. 

6312.  Thethoraji  or  chest  comprises  the  sternum  or  breast  boQe,  and  the  ribs.  The  sternum  (w)  rf  the 
horse  is  inclUied  Uke  tiie  keel  of  a  ship,  to  which  tiie  ribs  artf  attached  by  strong  ties.  The  rl6«  (*  *)  are 
usuaUy  eighteen  to  each  side,  of  which  eight  articuUte  with  tiie  sternum,  and  are  called  truct  while  the 
remaining  ten,  uniting  together  by  intervenhig  cartilages,  are  caX\^  false  ribs.  The  centrals  axe  the 
longest,  those  anterior,  as  wcU  as  posterior,  are  less  so:  the  first  is  placed  perpendicularly,  the  second 
less  so;  and  their  obliquity,  as  weU  as  dimensions,  increase  as  they  advance,  so  as  to  enhtfge  Uie  chest  to 
an  almcMt  circular  form,  which  is  tiie  most  desirable ;  but  when  they  are  less  arched,  the  belly  partakes 
of  the  defect,  and  a  flat«ded  hone  is  commonly  a  bad  carcased  one  aba 

SoBSECT.  3.  Bony  Anatomy  qftfte  JExtremitiet. 
6313.  An  examination  of  the  bony  parts  of  tfte  Umbt  excites  our  admiration  at  the 
wonderful  mechanism  displayed  in  their  formation :  osseous  portions  also  present  them- 
selves, which  may  be  regarded  as  principally  subservient  in  keeping  up  that  vast  chain  of 
continuity  and  similarity  observable  throughout  Nature's  works.  In  the  following  ex- 
planation we  shall  have  occasion  to  notice  several  of  these. 

6314.  Thescdpula  or  shoulder  blade  (A-,  0.  i«  a  broad,  flat,  and  rather  triangubir  bone  It  is  very  unUke 
the  human  scapula,  having  neither  acromion,  coracoid.  nor  recurrent  process :  neither  is  its  situation  at 
all  similar  to  the  human  bUde  bone  appUed  to  the  back ;  for,  in  Uiis  histance,  the  hone  may  be  said  to 
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have  no  proper  bick,  but  to  l»  made  up  of  tide*  and  chert.  In  man,  the  w&pula  b  In  a  direct  angle  with 
the  humerus,  but  In  the  hone  It  does  not  pass  out  of  the  plane  of  the  arm.  Its  superior  surface  is  fur. 
ntofaed  with  a  considerable  cartilage  (/,  m),  by  means  of  which  its  surikce  Is  augmented  without  weight 
The  posterior  surfiice  ends  in  a  superficial  cavity  called  glenoid,  which  receives  the  head  of  the  htimenia 
or  arm  bone.  It  is  divided  in  its  upner  surface  by  its  spine  The  shoulder  blad&  as  has  been  already 
shown  in  the  exterior  conformation,  has  neither  bony  nor  ligamentous  union,  but  is  hdd  in  its  situation 
by  very  powerftil  muscles,  as  the  serrUus  mlijor,  pectorUis,  and  othen.  Its  usual  situation  is  to  a  plane 
perpendicular  to  the  horison,  at  an  angle  of  thirty  degrees ;  and  it  has  a  motion  in  its  greatest  extent  of 
twenty  degrees :  hence,  as  it  does  not  pass  beyond  the  perpendicular  backwards,  so  the  mace  obUque  its 
natural  situation,  the  more  extensive  arc  its  motions. 

6315.  T%e  kumrnu  or  arm  bone  (in)  is  so  concealed  by  muscles  as  to  be  overlooked  by  a  cursory  ob. 
server,  and  hence  the  radius  or  next  bone  is  popularly  called  the  arm.  It  extends  firom  what  is  called 
the  point  of  the  shoulder,  but  which,  in  fact,  is  a  protuberance  of  its  own  to  the  elbow,  farming  an  angle 
with  the  scapula,  and  extending  obliquely  bav 'wards  as  that  does  forwards.  Near  its  upper  extremity  it 
sends  off  a  very  powerftil  head  to  articulate  with  the  shoulder  Made.  The  motions  of  tne  hlunerus  are 
ncceiMarily  confined  to  a  removal  ttovm  its  inclined  point  backward  to  the  perpendicular  line  of  the  body. 
When  this  bone  is  too  long,  it  carries  the  fcnre  legs  too  much  under  the  animal,  and  if  this  defect  is  joined 
to  a  shallow  upright  shoulder,  the  evil  will  be  increased.  It,  however,  fortunately  happens  that  both  the 
angle  and  extent  of  these  two  parts  are  usuallv  regulated  by  each  other. 

631&  The  forearm  {nn.oo)  Is  composed  of  the  ri^dhu  {oo),  and  an  appendage  united  to  it,  which,  in 
man  and  some  animals,  forms  the  ulna  (itii),  but  which,  as  the  leg  of  the  horse  requires  no  rotatory 
motion,  was  unnecessary  in  himu  Here,  however,  to  keep  the  link  of  resemblance  in  all  her  children 
of  the  Higher  order.  Nature  has  stretched  out  a  large  process;  which  In  the  colt  is  really  distinct,  and 
may  then  deserve  the  name  of  61na :  and  in  the  adult  horM  unites  with  the  rkdius,  and  serves  as  an 
attachment  to  muscles.  On  the  slightest  inspection  of  the  skeleton,  it  will  appear  how  much  the 
motions  of  the  fore  leg  must  depend  on  the  length  and  obliquity  of  this  process :  which,  acting  on  the 
principle  of  a  lever  in  the  extension  of  the  arm,  must  necessarily,  as  it  is  dther  long  or  short,  make  oil 
the  diiftrence  between  a  long  and  a  short  purchase.  The  breadth  of  the  arm,  as  it  is  called,  at  this  part, 
will,  ttom  this  reasoning,  be  seen  to  be  very  important  This  bone  articulates  with  the  knee  by  its  la. 
ferior  portion. 

6^17.  Tke  cdrptu,  or  wrist,  called  the  knee  ( f  p),  is  composed  of  seven  bones,  whose  principal  uses  appear 


to  be  to  extend  the  surface  of  atUchment  of  ligamenU  and  tendons,  and  by  their  interruptions  to 
the  shocks  of  progression.  It  may  be  remarked  that  all  hoofed  quadrupeds  have  the  anterior  extremities 
permanentlv  in  the  state  of  pronation,  or  with  what  is  called  the  back  of  the  wrist  turned  outwardsi 
The  carnal  bones  articulate  with  each  other,  and  have  one  investing  capsular  ligament,  by  which  means 
the  smallest  wound  of  the  knee  which  penetrates  this  ligament  has  the  elftct  of  opening  tne  whole  Joint : 
hence  the  quantity  of  synovia  or  Joint  oil  which  escapes  m  these  cases,  and  hence  also  toe  dangerous  ooa> 
•eauences  which  ensue. 

6318.  rA«  meiaedrjmt  {qq,  rr),  eamen.  or  ikami.  Is  formed  of  one  large  metacarpal  bone  (e),  and  two 
•mall  ones  (r).  Here  the  wide  palm  of  the  human,  and  the  paw  of  the  digitated  animal,  is  formed  into 
one  solid  cylindrical  bone,  and  two  small  additam&ita,  called  sjtlmi  bones ;  which  are  united  with  it  by 
strong  ligamentary  attachment,  converted  bv  age  into  a  bony  one;  Although  these  additions  may  some, 
what  mcrease  the  surface  of  attachment,  their  principal  use  appears  to  be  to  keep  up  the  connection  with 
the  digiti,  of  which  they  appear  the  rudiments.  In  the  cow  there  are  no  splint  bones,  but  the  uniformity 
is  more  perfectly  kept  up  by  the  divided  hoof:  in  her,  therefore,  the  canon  branches  at  its  inferior  sur- 
face  into  condyles  for  the  reception  of  the  two  daws. 

6319.  ThepaMiem  (/  /}.  The  rest  of  the  extremity  below  the  canon,  consists  of  one  phalange  only,  com. 
rising  all  the  mechanism,  and  a  double  portion  of  complexity  of  all  the  phalanges  of  the  digitated  tribes. 

Four  bones  enter  Into  its  composition  with  two  small  setamotdt  (ss)  to  each  fetlock ;  placed  there  not 
only  to  act  as  a  spring  and  prevent  concussion,  but  to  throw  the  tendon  of  the  foot  which  runs  over  them 
farther  team  the  centre  of  motion.  The  pastern  bone  is  situated  obliquely  forward,  and  on  this  obliquity 
depends  the  ease  and  elasticity  of  the  motion  of  the  animal :  nevertheless,  when  It  is  too  long,  It  requires 
great  effbrts  In  the  tendons  and  ligaments  to  preserve  it  in  its  situation  j  and  thus  long-Jointed  norses  must 
be  more  subject  to  fatigue  and  to  strains  than  others. 

69fi0.  Tke  Utter  pattern  or  coronary  bone  (/,e)  receives  the  great  postern,  and  below  expands  into  a 
considerable  surface  articulating  with  the  coffin  and  navicular  bones. 

63S1.  The  cqfBUn  bone  (e  v)  formt  the  third  phalange,  and  corresponds  In  shape  with  the  hoof.  It  is 
very  porous,  and  laterally  receives  two  prominent  cartilages.  It  is  around  the  outer  surfkce  of  this  bone 
that  the  sensible  lamina  are  attached :  and  the  infierior  surface  receives  the  flexor  tendon. 

63^  The  navicular  n«/,  or  tkuttte  bone.  Is  situated  at  the  posterior  port  of  the  coffin,  and  unites  with 
that  and  the  preceding  bone. 

6S2S.  The  potterior  eitremitiet  differ  mucftjrom  the  anterior,  not  only  in  their  superior 
strength,  and  in  the  different  lengths  and  directions  of  the  parts,  but  also,  in  some  degree, 
in  their  uses. 

6301  Thefhnur,  or  thigh  bene  (3, 4)  is  the  largest  of  the  body,  ita  vast  indentations  and  risings,  almost 
peculiar  to  it,  show  the  great  strength  of  the  muscles  inserted  into  It  It  articulates  with  the  ocet&bulum 
or  hip  joint  by  a  strone  head  called  the  whirl-bone.  In  this  situation  it  is  held  not  only  by  a  powerftil 
capsular  ligament,  and  still  more  powerftil  muscleSL  but  by  an  admirable  contrivance  resulting  ft-om  a 
ligamentous  rope,  which  springs  immediately  flrom  tne  middle  of  its  head,  and  is  firmly  fixed  within  the 
socket  of  the  Joint  In  its  natural  situation  it  is  not  perpendicular  as  the  human  f^mur,  but  inclines  to 
an  angle  of  about  forty-five  degrees.  This  Iwne  presents  laige  protuberances  for  the  attachment  <a  very 
powerful  muscles  called  trochantersi  Throughout  it  exhibits  a  mechanism  uniting  the  combined  qualities 
of  celerity  and  strength  unknown  to  other  animals.  The  inferior  end  of  this  bone  is  received  by  its 
condyles  into  depressions  of  the  tibia,  while  the  patella,  or  knee-pan,  slides  over  the  anterior  portions  of 
both  bones. 

63S5.  The  patella  (.'>),  which  Is  by  fkrriers  called  the  stifle,  is  nearly  angular,  and  serves  for  the  Insertion 
•f  some  of  the  strongest  muscles  of  the  thigh ,  which  are  then  tx>ntinued  down  to  the  leg.  It  thus  appears 
to  act  as  a  pulley. 

6;S6L  The  tibia  or  teg  bone  (6, 6)  Is  usually,  in  horsemen's  language,  called  the  thigh.  It  is  a  bone  formed 
of  a  large  epiphysis,  with  a  small  attached  part  called  the  Abula  (7),  a  long  body,  and  an  irregular  inferior 
end,  adapted  to  the  peculiarities  in  shape  pf  the  principal  bones  of  the  back,  with  which  It  articulates. 
The  obliquity  in  the  situation  of  this  bone  corresiwnds  with  that  of  the  f%mur,  beine  as  oblique  back, 
wards  as  the  former  is  forwards.  The  length  of  the  tibia  is  a  prominent  character  in  all  animals  of  quick 
procresslon ;  in  this  respect  it  corresponds  with  the  foreoum,  and  the  remarks  made  on  that  apply, 
with  even  more  force,  to  this — that  length  is  advantageous  to  the  celerity,  but  less  so  to  the  eose^  of  the 


63S7.  The  ftbula  (7,7}  forms  a  prominent  instance,  in  common  with  the  splint  bones,  of  what  was  re. 
marked  In  the  outset  <rf^our  osteological  detail  of  the  extremities— that  many  parts,  whose  uses  were  not 
apparent,  would  be  found  to  be  organs  of  harmony,  placed  in  the  body  to  prevent  interruption  to  the 
completing  the  general  plan  of  animal  organisation.  In  this  way  the  Jibula  appears  but  a  process  spring, 
ing  ttom  the  posterior  port  of  the  tibia,  forming  but  the  rudiments  of  the  numar  bone  of  that  naroe: 

3  Q  3 
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In  the  ox  it  is  wanting ;  In  the  dog  and  cat,  u  requiring  numerout  motions  in  their  iimbi^  it  i«^  on  the 
contrary,  perfect 

6328.  i%e  tdr»u»^  or  kockqftkt  horse  (10, 10),  is  a  striking  instance  of  the  perftct  mecbanifm  displayed 
in  tlw  bony  structure  of  this  admired  animal  It  is  ftrnned  by  an  assemblage  of  six  bones,  and  sometimes 
of  seven ;  while  in  the  ox,  sheep,  and  deer,  there  are  seldom  more  than  fira  Between  these  bones  there 
Is  little  motion,  yet  there  is  suffident  to  glTe  a  spring  to  the  parts,  and  to  preserve  the  joints  from  the 
efibcts  of  shocks,  &c.  As  the  human  anatomv  is  generally  reodred  as  the  standard  of  eomparisco,  we 
must,  in  order  to  a  proper  consideration  of  the  node,  consider  it  as  the  instep  and  heel :  and  all  the  puts 
beyond  it  as  the  foot  The  human  t£rsus,  and  that  of  some  beasts,  as  the  monker  and  some  varieties  of 
the  bear,  makes  a  right  angle  with  the  tsbia  in  standineor  walking;  but,  in  the  norse,  the  hock  i 


an  open  angle  with  tne  tibia,  and  is  far  removed  from  ttie  ground.  In  him,  and  the  greato*  number  of 
quadrupeds,  all  the  bones,  from  the  hock  downwards*  are  much  doogated,  and  ftirm  apart  of  the  upright 
pillar  of  the  limb.  In  the  horse,  therefore,  the  point  of  the  hock  is  the  true  point  of  the  heel,  and,  as  in 
the  human  figure,  the  great  twisted  tendons  of  the  gastrocnteaii  muscles  are  inserted  into  It:  but  the 
appellation  of  t^ndo  AchfUes  would  be  too  forced  here.  A  broad  hock,  as  already  observed  in  the  exterior 
conformation,  may  be  now  still  more  plainly  seen  to  be  very  Important  to  strength  and  speed ;  for  the 
longer  the  calc&neum  or  heel  bone  of  the  hock,  the  longer  must  be  the  lever  that  tne  muscles  of  the  thigh 
act  oy  ;  and  a  very  slight  increase  or  diminution  in  its  length  must  make  a  very  great  difflerencein  tSe 
power  of  the  jc^t  it  is  by  this  tendon  acting  on  this  mechanism,  that,  when  the  animal  has  inclined 
the  angle  between  the  canon  and  the  tibia,  or,  in  other  words,  when  the  extremities  are  bent  under  him 
in  the  gallop  or  trot,  he  is  enabled  to  open  it  again.  The  bones  of  the  hock,  like  those  of  the  knee,  ar« 
united  tMether  liy  strong  ligamentous  fibres :  and  it  is  to  an  inflammation  of  those  uniting  the  calcineum 
and  cuboid  bones,  that  the  disease  called  curb  is  to  be  attributed;  and  to  a  similar  inflammatory  aflEtctiou 
of  the  ligaments  in  the  front  of  the  hocks,  that  spavins  of  the  nrst  stage  are  owing :  in  the  latter  stages 
the  periosteum  and  bones  themselves  become  afftcted.  The  remainder  of  the  bones  below  do  not  diffbr 
so  essentially  from  the  corresponding  bones  in  the  fore  extremities  as  to  need  an  individual  description. 
It  may,  however,  be  remarked,  that  the  hinder  canon  or  shank  bone  is  longer  than  the  fore,  and  that  the 
pastern  is  alio  the  same,  but  is  less  oblique  in  its  situation ;  by  which  wise  provision  the  horse  is  enabled 
to  elevate  and  sustain  hu  body  entirely  on  his  hinder  parts  without  danger;  which  would  not  have  been 
the  case  if  the  obliquity  of  those  parts  had  been  considerable; 

SuBsscT.  4.      General  Functiont  of  the  Bony  Skeleton* 

63S9.  The  skeleton  of  the  horse  must  be  considered  as  a  mechanism  of  admirable  wisdom  and  eontrivanoe, 
which  having  considered  In  detail,  we  oflte  the  following  summary  of  its  functions  generally  as  a  whote. 
It  will  be  found  to  present  nearly  a  quadrilateral  figure,  having  an  inclined  cylinder  resting  on  four  sup. 
porting  pillars.  The  spinal  column,  as  the  inclined  cylinder,  serves  as  a  base  for  the  soft  parts,  and  is 
found  not  truly  horisontal,  but  dimrfng  downwards  over  the  fore  legs ;  by  which  the  propeuing  force  of 
the  hinder  extremities  is  relieved  Dv  the  maximum  of  strength  thus  transforredL  The  Increased  weight 
of  the  hinder  part  of  the  cylinder  is  admirably  counterpoised  by  the  head  and  neck,  which  are  proiected 
forwards ;  by  these  means  leaving  the  line  of  direction  near  the  centre  of  the  whole.  The  length  of  a 
cylinder  may  be  such  as  not  to  support  its  own  weight :  Nature,  therefore,  has  limited  the  length  of  the 
spines  of  animals  :  hence,  ceteribus  partbus,  a  long.bacKed  hone  must  be  weaker  than  a  short  one ;  and 
tnus,  likewise,  small  horses  can  carry  proportionably  more  than  larger  ones.  The  four  pillars  which 
support  this  cylinder  are  not  perpendicular  partially ;  but  they  are  so  totally  :  for  a  perpendicuUu-  drawn 
from  their  common  centre  of  gravity  will  be  found  to  fall  nearly  in  their  commmi  base,  by  which  means 
they  are  supported  as  firmly  as  though  their  individual  axes  had  been  in  a  line  perpendicular  to  U>e 
honzon.  Had  they  been  perpendicularly  opposed  to  each  other,  there  could  have  beoi  but  little  elas. 
ticity.and  consequent  ease  in  motion;  every  exertion  would  have  proved  a  jar,  and  every  increased  efibrt 
would  have  produced  luxation  or  fracture.  To  increase  our  admiration  of  this  mechanism,  we  need  only 
turn  our  attention  to  the  contra-disposition  of  these  angles  in  the  fore  and  hinder  supporting  pillars. 
Had  these  angles  presented  themselves  in  the  same  direction,  the  body  must  have  been  precipitated  for. 
ward  or  backward ;  but  each  ofl^ring  a  counteraction  to  the  other,  the  body  is  firmly  sustained  within  them. 

6330.  The  bony  masses  are  operated  on  by  muscles,  for  this  deviation  from  a  perpendicular  direction  in 
the  various  bony  portions  of  the  limbs  must  necessarily  have  powers  to  correct  ft,  which  is  eflbct«i  by  the 
muscles ;  and  wherever  the  angles  are  found  most  extensive,  the  muscles  will  be  found  proportionally 
strong  and  large.  This  muscular  exertion,  to  counterbalance  the  angular  inclination,  occasions  fatigue; 
as  the  set  of  muscles  immediately  employed  becoming  weary,  the  animal  Is  obliged  to  call  another  set  into 
action,  which  change  is  necessaiily  more  or  less  frequent  as  the  animal  is  weaker  or  stronger. 

6331.  T%e  extent  qfthe  action  qf  the  ban^  portions  qf  the  extremities  is  the  produce  of  the  length  and 
direction  of  the  various  parts  entering  their  composition,  and  of  the  difitrent  angles  thev  are  capable  of 
forming:  as jprogressimi  itself  is  efiected  by  these  angles  closing,  and  suddenly  extending  themselves 
again.  The  force  of  the  action  arises  from  the  direction  of  the  component  parts  of  the  ankles,  in  combin. 
ation  with  the  agency  of  the  muscles.  The  repetition  of  the  action  is  dependent  on  the  muscles  alone ; 
but  as  the  original  acUon  arose  out  of  the  length  and  direction  of  the  parts,  so  it  will  be  evident  that  in 
every  subs^uent  repetition,  it  will  be  more  or  less  extensive,  as  these  are  more  or  less  perfect  in  their 
formation,  even  though  the  muscuUr  exertions  should  be  the  same;  thus,  some  strong  animals  cannot 
move  so  fast  as  others  with  less  strength,  as  the  cart-horse  and  racer,  or  greyhound  and  mastiff 

633S.  The  borw  mechanism  qf  the  fore  and  hinder  extremities  presents  some  dijferences.  That  of  the  fore 
limb  may  be  said  to  exhibit  altogether  a  different  character.  The  fore-leg  bones  are  much  less  angular, 
and  appear  framed  purposely  to  receive  the  weight  imposed  on  them  by  the  impulse  of  the  hinder  limbsL 
This  weight  they  are  destined  to  sustain,  until  the  elevation  is  forced  on  them  by  the  tendency  the  general 
inclined  mass  has  to  meet  the  ground,  or  to  find  its  common  centre  in  the  earth.  The  fore  extremities, 
under  this  view  of  the  matter,  could  not  have  been  placed  with  equal  wisdom  in  any  other  situation,  nor 
have  taken  any  other  form.  T^e  hinder  extremities  having  less  weight  on  them,  and  at  no  time  bearing  an 
increase  of  pressure,  as  the  fore  do  by  the  impetus  communicated  from  behind,  are  much  more  angular; 
and  their  angles,  by  being  thrown  into  a  backward  direction,  afibrd  the  necessary  impetus  for  the  prqiection 
of  the  body  forward.  Tiiis  important  operation  of  impelUng  the  mass  being  almost  wholly  dependent  on 
the  hind  extremities,  as  that  or  sustaining  it  is  principally  confined  to  the  fore  extremities ;  so  the  former 
are  also  much  stronger  in  point  of  muscular  apparatus  $  by  which  their  angles  can  be  advantageously 
opened  and  closed  with  superior  efftet  in  progression. 

Sect.  IV.     Anatomy  and  Phynology  qfihe  eofi  Parts. 

633S.  We  shall  include  under  appendages  to  hone,  the  muscles  and  tendons,  blood- 
vessels, absorbents,  nerves  and  glands,  integuments,  head,  ear,  eye,  nose,  mouth,  necl^^ 
chest,  abdomen,  organs  of  generation,  and  the  foot. 

SuBSECT.  1.     Appendages  to  Bone,  the  Muscles,  and  Tendons* 

6334.  The  appendant  to  bone  are  cartilages  or  gristle,  periosteum,  medulla  or  marrow,  ligaments,  and 
synovia  or  joint  oil. 


there  is  luuallv  a  capstde  oontainiog  a  quftnUty  of  lubfioatlDg  muciu,  Cbe  dlieMed  iocreue  of  which  fornu 
-•"'  I  termed  wir      " 
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'  63SGL  CaHOnga  are  of  three  Utide,  artUnlar  (1867.).  which  dtfrer  the  ehds  of  the^boriee  b^  a  thin  laver, 
enabUnc  them  to  slide  eeellj  od  one  another ;  fum-artictiiar,  or  euch  at  are  placed  betwceu  hopes  im- 
moy eaMy  joined ;  umattaeked,  aa  those  of  the  cars  and  lanrnx :  and  temporarjf,  as  the  ends  of  bones  in  very 
jroung  animals  before  their  earthy  deposit  is  completed,  tlie  general  nature  of  cartilage  la  smooth, 
white,  solid,  elasUc,  and  hard. 
.  6336.  Tkeperi^neumitkMt 
It  is  called  flrrieriliuMM ;  wl 
cartilage,  its  uses  ^ipear  to  t 
mation,  when  it  becomes  highly  aot, 

6337.  MeihUia,  or  marrow,  is  a  loft  fktty  substance  deposited  in  the  caTlties  of  boneii 

6338.  Ugamenti  (1891.)  are  dose,  oomnact,  flbrous  substances,  of  immense  strength  in  the  hone,  necea. 
sary  to  bones  as  a  coonecUng  medium ;  ligament  is  also  a  common  membrane  in  every  part  of  the  body, 
ligament  is  considered  inelastic ;  there  are,  however,  many  exceptions,  of  which  the  cervical  and  meta- 
carpal and  metatarsal  are  instances.  In  some  cases  they  are  semicartUaginoua.  The  napetuory  ligaments  . 
attach  and  suspend  parts,  as  that  of  the  thigh  bone  to  its  socket,  Ac«  Captmlar  Ugaipents  surround  tho, 
two  opposed  ends  of  jointed  bones,  and  form  a  complete  cavity.'  ,        , 

6339L  The  ^/nbvia  or  Joint  oil,  being  secreted  fhmi  the  inner  suiftce  of  the  capeular  ligaments,  fills  Up 
this  cavi^,  and  afflxds  a  slippery  medium,  which  edablea  the  bones  to  slidtf>eadily  over  each  other. 

6340.  MuKle  is  that  part  of  the  body  of  the  horse  which  we  term  flesh,  to  distingnlsb  it  from  skin,  gristle 
bone,  ligament,  ftc.  Muscles  appear  composed  of  bundles  of  reddish  fibres,  the  ultimate  division  ofwhicn 
It  i*  impossible  to  trace ;  and  as  the  motions  of  an  animal  are  f  ery  various,  and  as  almost  all  motion  Is  ' 
operated  through  the  agency  of  the  muscles  j  so  the  peciiliar  shape  they  take  on  Is  very  taried.  To  the 
genemlity  of  muscles,  particularly  to  those  ending  In  bones,  Is  added  a  portiim  of  a  very  diflterent  nature, 
called  tendon. 

6341.  Tendoni  are  Insensible,  inelastic,  tough,  fibrous  subitanoea,  of  a  whitish  ccdour :  expanded  hito 
thin  layers,  they  are  called  aponeuroses.  The  tendons  are  eminently  useAiI  to  muscles,  diminishing  their 
siie  without  decreasbig  their  strength.  What  would  have  become  of  the  light  elegant  limb,  had  the  favge 
muscular  masses  been  continued  to  thebr  terminations  bdovf  in  equaf  dimensions  F  Muscles  are  highly 
vascular,  as  Ifaelr  cfrfour  testifies ;  but  the  tendons  are  very  little  so,  hence  theirpowers  of  life  are  very 
diffbrent :  one  can  regenerate  itself  with  tu»,  the  other  with  extreme  difficulty.  The  musdes  also  possess 
a  large  share  of  nerves,  and  consequentiy  of  sensibility  and  Irritability,  to  which  properties  the  surprising  ' 
phenomena  they  eshiliit  must  be  attributed ;  while  their  extreme  vaseuUrity  fbmlshes  them  with  powers 
to  keep  the  encsgies  requisite  ft>r  these  agencies.  They  contract  and  shorten  at  pleasure,  acquire  a  power 
of  acting  dependent  on  their  situation,  and  can  change  the  fixed  for  the  movable  point,  andvtee  vend. 

6345.  Mtuciet  are  voluntary  and  invohtmtarv.  The  former  are  Immediately  under  the  influence  of  the 
will,  as  those  of  the  legs,  eyes,  mouth,  &c.  Involuntary  muscles  are  such  as  are  not  under  the  guidance 
of  the  will,  and  whose  functions  go  on  without  control,  as  the  heart,  the  respiratory  and  digestive  mus- 
cuUr  organs..  Musclee  are  many  of  them  covered  by  a  ceUular  or  membranous  coverina,  called  fdgeia, 
and  their  tendons  by  another,  but  stronger  investure,  called  tAdfa  or  skeatk.    At  the  tendinous  extremity 

there  is  usually  a  casw/tf  c '  '  -- -.-- ^. *•_....  * 

what  IS  termed  winogalL 

SuBSBCT.  2.     BloodrvetieU  of  ihe  Hone*  '  • 

69I&  Tke  arUHn  are  long  menOranotu  canals,  composed  of  three  strata,  wbldl  are  caUed  Miitor  or 
eoalM,  aa,  an  external  elastic,  a  middle  muscular,  and  an  Internal  cutioular.  Each  of  these  coats  Is  tl)e 
cause  of  some  important  phenomena,  as  well  in  disease  as  in  health.  The  e/osM;  power  enables  them  to 
admit  a  larger  quantity  of  blood  at  one  time  than  another,  and  thus  they  are  turgid  under  tnflammatlon : 
by  this  also  they  can  adapt  themselves  to  a  smaller  quantity  than  usual ;  otherwise  a  small  hvmorrhaae 
wouU  prove  AtaL  The  muscubur  tunic  appears  to  exist  in  much  greater  proportion  in  the  horse  than  In 
man,  and  this  accounts  for  his  greater  tendency  to  Inflammation,  and  also  why  Inflammatory  aflbctions  run 
to  their  terminations  so  much  sooner  in  the  hone  than  in  man.  The  arteries  gradually  decrease  in  their 
diameter  as  they  proceed  fhmi  the  heart  Our  knowledge  of  the  terminations  of  these  vessels  is  very 
confined  ;  we  know  they  terminate  by  anastomosis,  or  by  one  branch  uniting  with  another.  They  ter. 
minate  in  veins,  and  they  terminate  on  secreting  surfaces,  in  which  case  their  contents  become  changed, 
and  the  secretion  appears  under  a  totally  diffbrent  form.  Another  common  termination  of  the  arteries  is 
by  exhalant  openinn.  by  which  sweat  is  produced.  The  use  of  the  arteries  Is  evidently  to  convey  blood 
from  the  heart  to  dtfibrent  parts  of  the  body,  and  according  to  the  part  the  artery  proceeds  fVom,  or  pro. 
ceeds  to,  so  does  it  receive  an  appropriate  name. 

6344i.  The  adrta  is  the  principal  member  o 

it  soon  divides  into  two  brancnes,  one  of 

forward  to  be  divided  into  two  principal  c _, 

the  axiUariest  by  which  the  fore  limbs  receive  their  blood,  under  the  pames  of  humeral,  radial,  and  meta- 
carpal arteries ;  and  the  posterior ,.ota6rta  OKendene  (o),  which  is  distributed  to  the  trunk  and  hinder 
extremities. 

63^.  Tke  mOmonarv  artery  is  a  trunk  of  five  or  six  inches  in  length :  arising  out  of  the  anterior  ven. 
trlclc  of  the  heart,  and  continued  by  the  side  of  the  a6rta.  It  soon  mvldes  and  enters  the  lungs,  through 
which  it  ramifies. 

634&  The  veins  are  also  membranous  canals  which  begin  where  the  arteries  end,  and  return  that  blood 
which  has  been  distributed  by  their  means,    lliey  have  less  solidity,  and  possess  two  tunics  or  coats  only.  ' 
They  usually  accompany  the  arteries  in  their  course,  but  are  more  numerous,  being  wisely  divided  into  a  . 
superficial  and  a  deep-seated  set,  to  avoid  the  dangerous  eflbcts  of  Interruption.    To  prevent  the  return  of 
the  blood  they  arc  ftirnishcd  with  valves  alsa 

•  6347.  The  original  venal  trunks  qf  the  horse  are  ten  In  number ;  the  anterior  c&va,  the  pocterior  c&va, 
and  eight  pulmonary,  to  which  may  be  added  the  vfena  p^rts. 

6346.  The  vhta  cava  passes  out  of  the  heart  by  two  trunks  from  separate  parts  of  the  right  auride.  ' 
The  anterior,  or  cdito  ascindens  {fig.  8S'^  n),  opposite  to  the  first  rib.  divides  into  four  principal  trunks ; 
two  axillaries,  and  two  Jugulars,  (Jig.  833.  r).   The  axlllarles  Airnish  the  fore  limbs  under  the  names  of  the  ' 
humeral,  the  ulnar,  and  the  metacarpala    The  jttgnlars  (r)  run  up  one  on  each  side  of  the  trachea  to 
return  the  blood  of  the  head.    TYi9 posterior,  or  cd.va  desdndens  (o),  returns  the  blood  ftom  the  body  and 
hinder  extremities. 

634a  The  vhta  p^rtm  Is  formed  flrom  the  veins  returning  the  Uood  flrom  the  viscera,  which,  uniting  to 
enter  a  sac  of  that  viscus,  are  ramified  through  all  parts  or  the  liver,  where  the  blood  having  undergone 
some  remarkable  alterations  is  returned  by  the  vtna  bepttica,  and  enters  the  heart  by  the  posterior  «va. 

6350.  The  blood  is  a  homogeneons  fiidd,  contained  in  the  heart,  arteries,  and  veins,  and  conetantiy 
drculating  thitHigh  Uie  whole  body.  It  appears  formed  wltii  the  body ;  is  red  in  the  arteries,  and  purple 
in  the  veins,  llie  component  parts  of  tne  blood  are  the  crftor  or  co6gulum ;  the  coagulable  lymph,  ^ 
fibrin,  or  gluten ;  and  the  s^rum.  The  cofigulum  is  composed  of  red  globules,  whose  intensity  of  colour 
la  less  in  the  horse  than  in  man.  A  red  colour  is  not  necessary  to  the  essential  properties  of  blood,  see.  ' 
ing  the  blood  of  some  animals  is  white ;  and  even  some  parts  of  the  horse's  body  are  flimished  with 
colourless  blood,  as  the  transparent  part  of  the  eye,  &c  1  lie  coagulable  lymph  or  fibrin  (1941.)  appears 
the  most  essential  Mrt  of  the  blood,  and  that  from  which  all  the  parta  are  formed.  The  serum  seems  to 
dilute  the  whole  The  quantity  contained  in  the  body  is  uncertain  :  young  animals  possess  more  than 
older,  and  hence  bear  bodily  injuries  better.    It  is  less  in  quantity  in  flit  than  in  lean  animals }  and  in 

V)  Q  4 
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do«BilltWtil.tliililiritliDM>%hlctoraBwlM.    An  snltariwlUloM  one  aiiaMith  before  lie  4feK    A  bone 
kat  roity-ft>iir  Mandt  without  apinrent  injury.    Probablj  the  quantity  contained  in  the  Ijody  nay  rmrj 
.  aotevdlim4»  telrtMMlMinieM  :>  b«C«Qen>DOe  eighth  «nd  one  tenth  hf  the  whole  niM  U  a  Air  nedhmi. 

fti51«  Vkeptdsei-  PtaOi  fbe  eontmeti^n  ef  the  benH  and  conaefuent  dilatation  of  the  arteries  to  reoeiTC 


heart  a*»cx)n«niotion  ofthe'ferlefKtt  neceMOrtty  cNS^Ura.  which  it  ^lled  the  iffiMe;  anct  tbc«e  two  eanaee 
onerattng  altevnately  pfodtoto  th^  tfhcno^ena  of  circuwaon.  The  niomeotar^  increaae  in  capacity  in  the 
dUunetefW  <lhe  artery  t<  cAillKf  ihe  iniUe.    A§  there  is  seldom  diseaw  presenf,  wHhont  tone  a^radon  In 


theMood,and«lns>ifoh#ardt6*2M'<fMirts  oTlhe  body.Whicii  u  caBed  the  tfiOMol^  /  so  a  dltotalion  oT  the 

diameterW  <lhe  artery  is  aaiMf  ihh  irtUte.  As  there  is  seldom  disease  presenf,  wHhont  tonieliAteradon  in 
thto  elibvtotioil  aliie,  «0  <be|^lfle'M'iitl)enaea'tO  as  an  indicaUon  of  health  or  disejlse.  Thecircuiatlon  being 
carried  «n  oveV  the  WhoM'bMyi  the  tiuise  may  be  felt  ani  versally }  but  ukste  sitoatloMs  are  more  feyovnble 
tbfth*  othert ;  ai>tliefteftr^:ltMf,  the  pniferas,  at  the  root  of  the  ear.  he  :'  l>ut  the  tmwt  conirenient  of  aO 
is  UVi&WUhtW^t  meiAtmat  S*^,  where  the  maxillklry  artb-y  may  be  redidUy  detected  {M.8SS.i). 
The  natural  pulse  in  the  horse  is  about  45  beats  in  a  minute :  in  the  ax,  the  same:  In  man  79 ;  in  tbe 
d<MrSlll"  'WIlentHifr  mm^iA  mUtfhrl^elerated,  the  dtcUlatlon  it  acfccdersitea  also.  »;  with  its  quH^eaa. 
AihMis  or>«ms^  aAd  havAibsi  att  ftpptutnt,  the  drculation  it  assr^^  bunfiBd^  uid  Inflammn^ign  tfepecaS 

^H^.Tke  tUmrhent  mtfirm  is  «.v«ry  extraord&navy  and  «  very  iaportiuit  one;  fiir  if  the Uaod bafl 
and.  repfiff  9iu-|ii,  t|»e  ablwl>entsiiWO>dowi»kfemo«e^«Dd  take  t^em.  awayia0iiB.;i.Thcaiaaa  eaapiir 
th(^/jyn|pAaC*q^#nd  ^0o<mi^    Sow  Idndi^  aUhough  tbimand  transparent, ar»>itiiai>g^  ani'appearte 

coiitrswctil*  power :  where  very  minute  t&ey  are  called  cMiUarietk,   The  Mattal  aJwoibsats  an'OitMi 

the  mesentery  and  intestines,  whence  they  draw  the  chyle,  or  nutritious  fluid  by  which  the  blood  is 
nourished  and  augmented.  The  ckyJiA  iapaoied  fppHai^  ftomtheiMfeQftery  Into  a  tabe  called  the  thtraeic 
duett  which,  passing  up  by  the  sid)e  of  the  a6ria,  pours  its  contents  into  the  tieart  through  the  medfami  of 
the  J««:ular.eeih.  Ulie  ^mpAtaMr  Htm^benU  difflnr  Ihmi  >  tbe  rlatter  only  in  bcin^  situated  over  Ibe  whole 
body,  and  being  the'setfipienta  of  tbe  various  matters  of  the  bodjr ;  whereas  th^  lacteals  apnetf'to  absorb 
the  chiyla''etdyv  /'FctaviVinmero4ls  ftots,  we  know  that  the  vanous  organs  are  eontimuiUy  sufftring  a 
flestruction  and  a  reroorai  of  parts,  and  that  what  tbe  abeoibents  take  away,  the  arteries  renew ;  and  to 
this  constant  change,  m«pt  of  the  altesalttena  of  the  body  are  to  be  attributed  with  regard  to  the  stnicture 
of  partsL  We  use  ottf  powerbver  these  vessels  in  the  bone  medicinally.  We  stimulate  the  absocbents  to 
take  up  diseased  soluCipnsof  ^ids  flrdto  varioaa  parts  of  tlie  body,  as  In  watery  swellings  In  tbe  legs  bj 
mercury  and  by  fllEP'^r^  ^^S^BBnifpf  the  way  of  bandage.  When  deposits  are  made  of  bard  matter^ 
or  ligament  or  b<^  T^^jf^^^l^'^^^^ sS^^  bostfring  or  tjy  firing.    It  is  by  stimulating  tbe  abaorlienCa 


that  splints  and  |pfn4itfta«A^  «  very  powerftil  stimulus  to  absorbents ;  thus  it  la  that 

swelled  legs  are  remQved  pHMP^BiRoOr's  ifterdse.    Injhkjiorse.  the  lymphatics  are  mora  liable  to 
disease  than  thelhcteals,  buHnffUM^  t^ene.  HRarcy  tweases  tbe  lymphatica  irteparably. 

Sui|§pcr.-.4/    ^^f^3.  and  Giandt  of  the  Horse* 

63iS.  The  nenom  tgttem  qf  the  kor$e  is  c^p^sed  of  white  wi^KlQmj  cords,  springing  from  the  brain  and 
spinal  marrow,  whence  they  arMHwraUy  dWtlaguishe^UiiQ,the  oereMH^d  ipinal  nerves :  the  internal 
structure  of  these  bodies  Is  flbraS^nd  their  ramlBrjiWBii  ^^f^iS^^Wm  Put  of  the  body ;  it  Is  sup. 
posed  that  the  brain  Is  the  seaty  ansali^and  vtdHlPL  and  uiat  tB  neiNIs  are  only  the  messengers  af 
It.  The  sensibiUty  of  a  part  h  usuklly  proportlDncd  to  the  nufl|v»r  and\aise  of  its  nerves ;  netvoua 
Influence  occasions  motion.  Finii  some  cause,  unkntfwn  to  us,  sOJne  motions  are  voluntary,  and  some 
involuntary ;  but  both  are  brouAt  about  by  nervons^igency.  Ai  the  nerves  s^  the  media  of  sensation  ; 
so  a  division  of  their  cords  has  I#e1y  been  attempted,  witl^^  sudsess,  to  reKeve  <%tmn  painAjl  affhctinns ; 
the  most  prominent  instance  is>  fh  tke  division  of  tbe  pastern  nerve*  for  the  relief  of  the  painful  aActloQ 
of  founder.  Tetanus,  or  locked^w^hlch  seem*  a  morbid  irritation  ,00  4he  nerves,  has  been  reoonou 
mended  to  be  treated  in  the  sainA  way. 

&354.  The  cerebral  nerwes,  vrimg  m  paiift  knmediattly  Atom  the  brain,  are  the  olfactory,  optic,  motftrea 
/>culi,  patli^tici,  trigemini,  abduoenti^  auditory,  lingual,  par  vagum,  and  the  pair  called  the  inteioostal  or 
great  sympathetic,  ftrom  its  extensive  connection. 

6366.  Tke  tpinat  nerve*  are  those  which  axiae  immediate  from  the  sptaial  marrow,  as  the  oervieals,  hu. 
mcrals,  ulnar,  metacarpal,  ahcl  pastern  yierves ;  the  dorsal,  the  lumbar,  crura^  sciatic,  popliteal  sacral, 
and  the  nerves  to  the  posterior  ext^cmitias,  which  coxTfecpond  with  Uiose  of  the  anterior. 

6  i!j&  The  gland*  are  numerous,  ahdnkK^  in  every  part  of  thebwy ;  tbef  nfcy  be  characterised  as  se- 
crctory  Imlles,  composed  of  all  the  different  vessels  enclosed  ia  a  membrane  Ljbm  office  appears  to  be  to 
secrete  or  form  some  fluid,  as  the  lirlr  scorctcs  bile,  and  the  kidney  urine..  They  are  classed  intofoilictt. 
lose,  globate,  glomerate,  and  conglon^ate ;  they  also  receive  spcdfie  names  acoording  to  their  situattons^ 
or  according  to  the  fluid  they  secret^,  as  loehrymal,  salivary,  kc 

SufiSECT.  B,     Jntegiimenls  of  the  Hormi's  JBod^» 

(>357.  The  common  integumenit  ntay  be  considered  as  the  hair,  the  cuticle,  the  epidermis,  or  insensible 
or  outer  skin,  the  rdte  muctwura,  which  is  immediately  under  this,  the  chtis,  sensible  or  true  skin,  tbe 
cellular  membranes,  which  conuin  fat  and  other  fluids,  and  the  pannteulns  carnhius  or  fleshy  pannide ; 
to  these  may  be  added,  the  6nguifAillils  or  hooO,  whicl»  we  shall  describe  sepsratdy. 

6358.  Hair  is  the  clothing  of  tioitcs,  and  hence  is  very  important  to  them,  and  as  it  enters  largely  into 
the  arts,  it  is  also  important  to  uit  {1851,}  It  appears  to  be  a  production  of  the  true  skin,  ariring  tnm  a 
bulbous  end,  which  penetrates  th#  rcte  and  cutttlc  in  the  fi>rm  of  an  ek»gated  cone.  In  some  parts  hairs 
appear  singly,  as  about  the  muzsW  s  in  others  in  masses,  as  00  the  mane,  tail,  and  over  the  body  generally, 
as  an  inclined  congregated,  mass ;  hair  varies  in  colour,  and  therefore  appears  by  nature  intended  both  lior 
ornament  and  use. 

635a  The  cuticle  is  Htdaied  immediate/ff  under  the  hair  (I84&),  and  appears  a  hard  insensible  covering, 
purposely  placed  to^guard  or  deCsnd  the  sensible  skin  underneath.  The  cuticle  lines  many  of  the  laiw 
openings  of  the  body,  as  the  mouth,  whence  it  is  continued  into  the  stomach,  lining  one  half  of  it  It  la 
lierforated  by  innumerable  small  vessels  that  give  out  and  take  In  various  matters ;  through  these  blisters 
act  on  the  true  skin,  inflaaM  it^  and  force  it  to  secrete  a  quantity  of  fluid,  which  thus  pushes  the  cuticle 
fVom  the  cutis,  it  exists  before  birth,  and  is  speedily  renewed  after  bfartn,  when  aocidentelly  destroyed, 
sMd,  Kke  the 'true  skin,  thickens  t>y  pressure;  it  Is  constantly  undergoing  changes ;  it  exlbuates  in  the. 
form  of  powder,  or  little  scales,  over  every  part  of  the  body,  and  is  that  substance  called  dandrifl^  which 
grooms  are  so  careAii  to  BeaM>ve  with  tho  currycomb. 

63G0.  ne  rite  mtuAtum  is  a  mucilaginous  substance  placed  like  a  net  between  layers  of  entitle  and 
cutis ;  and  altliough  very  universal  in  animated  nature,  its  use  is  unknown. 

6361.  The  cktt'M,  cbrt'um,  or  true  skin,  (1847.)  This  very  general  investure  of  the  body  Is  situated  im- 
mediatiAx  under  the  two  former ;  it  is  very  vascular,  and  is  Airnished  with  innumembie  small  villous 
processes  of  exquisite  sensibility,  and  which,  without  doubt,  were  intended  to  constitute  it  as  the  real 
organ  of  touch.  It  is  much  thickened  by  pressure ;  asses,  fVom  the  beatings  they  are  subjected  to,  havo 
it  of  immense  thickness  on  the  rump.  It  naturally  also  exists  in  various  degrees  of  density  acoording 
to  tho  \v4nit  (if  the  animal.  Like  the  cuticle  it  is  perforated  by  numerous  openings  which  corrcqwno 
with  those  of  the  latter  memGrane  Its  composition  appears  principally  gelatine,  and  hence  it  is  em. 
ployed  in  tbe  mauufacture  of  glue>  iu  gelatine  uniting  with  the  matter  called  tanuiq,  l>ecomcs  insoluble 
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in  water,  and  tban  ftinns  toathcr;  and  tba  Talue  of  the  boiwli  bide  In  this  particalar  is  tuOciently 
knowa 

6SeSL  Adipot  membrans  and  fal.  These  form  Tery  considenble  parts  of  tlie  bodv  of  most  animals. 
The  adipose  membrane  is  not  so  universal  as  the  skin ;  some  parts  are  completely  without  it,  as  the  eye^ 

lUlti^  ear^.  ih    *^  ■:'■  *      .    : '  '*jr-  f^nrmn^fi.    It  5^  cf nnbr,  hul  tlie  cells  fortunatelydo  not  com- 

iiiLiitJL  .lit  ...  Lilt  u,i  «4<.r.ia  Ki.^i  li^u-.  1  :.r  j,„  ii  Li.t.-  iiiK  la.. u-  J -IK ,  i,»mdt-vl  or  rather  secreted  into  these 
fsclii.  It  aprpc'iin  in  ^^t^i^^r  ^u^ittiuct  in  *otne  psrts  lUnn  m  others,  ami  in  diflferent  decrees  of  consist- 
enc«  ;  in  liir  UvMy  of  Htmc  it  it  LirO^  anil  tiitt  in  oihen-^  vi'^thm  tht<bunjri  it  is  oleaginous  in  alL  Difl^rent 
qiijdrupctb  bsfe  tbeii  ta.1  of  ditHrrriit  dp]grvt>«  rir^QTMibit'Ciic'c,  fiom  ihp  Arm  suet  of  the  oz,  and  the  tallow 
of  the  «hci:^,  to  tbr  moU  lit  A  of  the  hu^^  ind  t\nh  inti-rmt'tltaLf  lUti-  of  the  horse;  it  guards  the  parts,  it 
priaervp*  warmth  ;  tiut  abt>ire  mil,  it  i§  a  dep^i  af  alnst  occuional  vAnt :  thus  a  fat  animal  can  sustain  itself 
niLhout  food  much  longer  than  a  lean  otie.  'Itm  tutpid  t>uar  coiU4'*  fftiui  his  hibernation  emaciated,  be- 
caJJK'  liii  ran itit Litton  h;ii  been  tubiLiitlnp  on  his  faL 

&MJ.  CrUtilar  ffirmbramf.  (ISiSL)  Thu  comiiktc  in  v«stu»  of  the  bciily  enters  erery  part,  and  b  formed 
of  caiainunki^iiintt  <^?IJi ;  as  wb  sac  bT  the  pmctice  af  butchiM-i  wtio  blow  up  their  meat ;  and  also  by  the 
emphyfCTTiAtgyi  cRtTtj  of  a  fractured  rUh,  and  the  fAJ«oui  diJit-otion  in  tfune  putrid  diseases.  It  exists  in 
dltri-rriit  qiiiuititic^T  and  undLT  various  modiJic-atiuat  of  dcniit^r  throughout  the  body,  and  is  a  rery  nni- 
vcfcaL  mcilium  of  conneftion  iti  tha  form  «f  lljiwmciiL 

to  cm  bit'  I  hem  in  c'h,* 

rutarvtjuEisiDti  pet  uluV  i^]  bruti-*,  but  nut  Ui  sJ]  ^  tih«  i<tnne  ramil^  bciti^  denied  it  By  its  attachments 
It  call  opnate  variouilr,  as  we  s«o  by  the  uiei  the  lionc  nuici  of  it  It  u  very  rascular  and  sensible,  also^ 
from  the.numcf  one  nerves  wUeh  emfcr  il; 


if  conneriion  iti  tha  itxm  M  liiwmciiL 

•lus  rarntnuM.  I  \  H^.]  T\\Q  Eviny  |iartnkl<>  vat  kindly  eivcia  to  quadrupeds  in  lieu  of  hands, 

0  cM«rni|f^iip  I  IT  puck!er  the  ikin,  sind  tbuft  ta  i^l>ak€  or!  duH  and  insects^    It  is  a  thin  mu*. 


StrBsctT.  6.      TV  ^ifod  genenxtty. 


6365.  TV  Mfis  4f  /A«  Aead  are  external  and  internal ;  some  of  these  have  been  touched  on,  as  the  In. 
teguments,  kc :  such  as  h^ive  not  will  follow  in  the  order  of  their  masoitude  or  situation. 
6d66w  The  bni»  qf  Uu  koru  {Jig.  831.  a,  &,  c),  contained  within  the  hoUow  of  the  skull,  U  so  similar  to 


that  of  man,  that  to  describe  the  one  Is  to  portray  the  other.  Like  the  human,  it  is  composed  of  c^nv 
brum  (a\  cerebellum  (A),  and  med61U  obkmgkU  (e).  The  medtilla  spinalis  is  a  direct  continuation 
of  the  brain  in  the  form  of  a  medullary  cord,  called  the  pith  or  spinal  marrow  (*\  which  passes  out  of 
the  skull  through  the  occipital  forkmcn.  The  brain  appears  to  be  the  organ  of  comKrtou«nei8,  and  the 
nerves  which  arise  out  of  the  medullary  cord  are  the  messengers  by  which  sensaUon  and  voUUon  are  dis- 
tributed to  the  various  parts  of  the  body. 

SuBSKCT.  7.  The  Ear. 
6357.  Tk€  ean  of  the  hone  are  composed  of  inner  and  outer  parts.  The  Internal  parts  do  not  dilftT 
fWmi  those  of  the  human,  but  the  outer  are  adapted  to  his  situation  and  habits.  The*e  exterior  parts  are 
composed  of  the  skin,  the  outer  hair,  the  cartilages,  and  the  muscles  by  which  they  arc  moved.  1  he  sfcin 
within  the  ears  is  ftimished  with  sebaceous  glands,  which  secrete  a  bitter  matter,  noxious  to  Insects :  and 
ftirther  to  guard  against  these,  it  U  filled  with  hair ;  which  the  false  taste  of  grooms  induces  them  to  re- 
move,  and  thus  to  expose  the  animal  to  dust,  hail,  rain,  and  inscctib 
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6368.  Tktfitrmqftkeearitdepmdent  on  ike  eoncka^Mriilage,  which  is  Amad  polntad  mkI  nu]]  in  Hkm 
Arabian,  but  larve  and  broad  in  the  heavy  breed*.  The  cavity  within  the  concha  ii  thrown  into  fidds 
throughout,  which  increase*  its  surikce,  and  reflects  the  sonorous  wavec  This  outer  ear  b  attached  to 
the  internal,  by  connecting  cartilaginous  portions  and  apprc^riate  ligaments.  The  parts  of  the  internal 
ear  are,  the  mciitus  audlt5rius  Intimus,  or  passage ;  the  memltrftna  t^pani.  or  separating  membrane 
between  the  external  and  internal  parts ;  the  t^puium,  drum,  or  barrel  of  the  ear ;  and  the  labyrinth. 
The  Euttaekian  tube  is  an  opening  at  the  upper  and  anterior  edge  of  the  hollow  of  the  t^panum,  foniii^ 
ing  a  duct  which  is  in  part  bony,  and  in  part  cartilaginous ;  extending  flrom  the  tympanum  to  a  la^  mmA 
peculiar  cavity  at  the  posterior  part  of  the  nasal  fossa. 

6969.  Tke  tense  qf  kearmg  is  formed  through  the  medium  of  the  expanaion  of  the  soft  porttoa  of  the. 
auditory  nerve  over  the  internal  ear ;  sounds,  therefore,  entering  the  cavity  of  the  concha,  are  reflected 
alternately  from  its  sidce  into  the  t^pauum,  whose  oacillations  are  imparted  to  the  tirain. 


SuBsxcT.  8,     The  Eye  and  Us  Appendages. 
637(1  Tke  appendages  to  tke  eye  are,  first,  a  Ainnel^haped  cai 
of  the  skulU  called  the  orAiY,  not  placed  directly  in  fVont  as  in 
animal  to  onbrace  a  larger  field  or  view.    The  euelids  are  an  u 


',es  to  tke  eye  are,  first,  a  Ainnel^haped  cavity  formed  by  the  coneunenoe  of  the  bones 
>e  orAiY,  not  placed  directly  in  fVont  as  in  man,  but  inclining  laterallv,  to  enable  the 
larger  field  of  view.  The  eyelids  are  an  upper  and  under,  of  which  tne  upper  ia  the 
most  considerable,  and  enjoys  the  greatest  motion.  United,  they  form  an  admirable  curtain  to  defend  the 
eye  flrom  dust,  insects,  and  the  light  during  sleep ;  and  are  moved  by  two  appropriate  musclea.  Attached 
to  the  edge  of  each  is  a  cartihwinous  rim,  called  the  tarsus.  The  dUa,  or  eyelashes,  are  not,  as  in  man, 
above  and  below ;  the  upper  lid  only  is  Aimished  with  hairs,  and  these  are  not  placed  in  one  row,  but  in 
several  smaller  rows.  The  horse  has  no  supercilia  or  eyebrows,  unless  we  reckon  as  such  the  few  long 
hairs  over  the  orbits.  The  lackrymal  gland  is  a  body  lodged  within  the  upper  part  of  the  ortiit ;  it  is  fUr. 
ni»hed  with  five  or  six  excretory  ducU,  which  secrete' the  lichrymss  or  tears  to  lubricate  the  surface  of 
the  globe.  The  superfluous  tears  are  carried  off  by  two  openings  at  the  Inner  angl&  called  p^cla  ia- 
ckrymhlia^  by  which  means  tlie  tears  are  at  once  carried  mto  the  nose,  and  not  as  in  man  first  into  a 
lachrymal  sac.  The  cartlnaila  lackrymdtis  is  a  small  black  substance  in  view  at  the  inner  canthus,  whose 
office  appears  to  be  to  direct  the  tears  aright  in  this  coursa  The  katp^  or  nieiath^t  membrane,  is  an  im. 
portant  part,  seen  when  the  eye  is  draw,n  inwards,  but  which  is  at  all  other  times  hidden  within  the  fatty 
matter  surrounding  the  globe  of  the  eye.  Though  called  a  membrane  it  is  cartiUginous,  and  when  the 
eye  is  forcibly  withdrawn  into  the  socket,  it  is  pressed  out  ttom  the  inner  angle,  and  passes  oompletelv 
over  the  surface  of  the  globe,  to  which  its  shape  is  adapted.  A  moderate  pressure  only  shows  alxmt  hau 
of  it ;  and  it  is  thus  seen  in  tetanus  or  stag-eviK  by  the  action  of  the  retractor  muscle :  and  under  inflam- 
mation of  the  eye  it  also  becomes  visible,  which  has  led  ignorant  farriers  to  cut  it  off,  under  a  suspicion 
that  it  formed  one  cause  of  the  disease.  The  use  of  this  nictitating  membrane  cannot  be  for  a  moment 
dubiousL  It  is  denied  to  man  and  to  monkeys,  because  they,  having  hands,  can  with  their  Angers  remove 
dust  and  dirt  ftom  the  eyes  j  but  to  the  horse  and  most  other  auadrupeds  it  is  essentially  necessary  for 
these  purposea. 

gao  -  6S71.  A  diagram  of  tke  eye  (Jig.  832.)  dis. 

^^^^^«n^j^  .  piftyi  the  transparent  cornea  In  (kont  of 

_  ^"ili  ^V  ^-^^  »*■  «^<*«  (*V  ^^  crystalline  lens  (6),  ita 

flf^         y^  hi  /\  ^Sk  posterior   convexity  (c),  its  anterior  con. 

•-•^/    ^/j  /  \      A        v\     ^'Jb     ^e*»*y  i^i*  **»«  *'^»»  ^  curtain  (e,/),  the 

tt  '^^_  ^  l_    \  '«"'■  anterior  chamber  occupied  by  the  aqueous 

humour  of  the  pupil  (^),  the  posterior 
chamber  filled  with  the  vitreous  humour 
(A  A),  the  retina  (0,  the  choroid  coat  (Al» 
the  sclerotic  coat  (/),  and  optic  nerve  {m\ 
rays  of  light  showing^  the  different  degrees 
of  refVacw>n  they  suffor  in  passing  through 
the  humours  of  the  eye  (nn). 


rated  on  in  its  movements  by  musclesL    It  may  be  considered  i „       ^       .  ,  ,  - 

smaller  cup  applied  to  its  margin  anterioriy  ;  or  as  though  the  segment  of  a  large  sphere  were  adapted  to 
that  of  a  smaller  ona  The  substance  which  gives  flgure  and  consistence  to  the  larger  segment  is  the  self. 
rolic  coat  (/),  which  is  very  firm  and  fibrous.  The  anterior  cup  or  st^ment  is  supplied  by  the  cornea, 
which  is  transparent,  and  formed  of  thin  concentric  plates  of  verv  dif&rent  degree*  of  convexity 
in  diflfbrent  animals,  and  often  in  similar  animals  \  to  a  defect  in  which  is  ascribed  the  indistinct  vision 
or  startinff  of  some  horses.  The  cornea  (a)  is  vascuUr  and  sensible,  and  in  an'  inflamed  state  it  admits 
the  red  blood,  as  we  see  bv  the  universal  redness  over  the  whole ;  at  other  times  it  admits  only  the 
colourless  parts  of  that  fluid.  Immediately  within  the  sclerotic  coat  is  a  thin  vascular  membrane,  called 
the  ekoroldcs  (k\  which  is  spread  over  it  nearly  as  fsr  as  the  cumea,  where  it  turns  in  and  ex|)ands  into 
the  ciliary  processes.  It  also  by  a  p^uliar  fold  forms  a  ligament,  after  which  it  produces  another  prqjec 
tion  into  the  cavity  of  the  eye,  termed  the  fivea.  It  b  here  continuous,  and  presents  a  veil  perforated  in 
the  centre. 

6373.  The  pupil  qf  tke  eye  (g)  is  the  perforation  which  is  seen  annular  in  the  human,  oblong  in  the 
horse,  ox,  and  sheep,  and  perpendicuUr  in  the  cat  The  anterior  surface  of  the  &vea  is  covered  with  a 
membrane,  termed  iris,  on  which  the  colour  of  the  eye  depends:  in  man  it  is  grey,  brown,  black,  or 
blue ;  in  the  horse  it  is  usuallv  brown,  but  now  and  then  white,  when  the  aniqaal  is  said  to  be  wall, 
eyed.    At  the  central  margin  of  the  Iris  are  seen,  in  a  strong  light,  some  little  globular  bodies  or  bags. 


on  the  lower  they  are  small ;  they  have  been  mistaken  for  disease  The  ms  («,/)  is  capable  of  accom. 
modating  itself  to  circumstance* ;  that  is,  it  can  enlai^  the  diameter  of  the  central  aperture  or  pupil  {g\ 
so  as  to  admit  or  shut  out  the  rays  of  light  Over  the  central  surfiux  of  the  choroid  expansion  is  spread  a 
dark  mucous  substance,  called  nigrum  plgm^utum.  In  animals,  whose  vision  is  distinct  at  night,  this 
pigment  is  found  of  a  lighter  colour :  In  man  it  is  very  dark,  and  his  crepuscular  vision  is,  therefore,  in. 
distinct.  In  the  grasing  tribes  it  is  of  a  greenish  cast,  lost  in  asure  blue }  in  the  prcdaceous  tribe*  it  is  still 
lighter.  Under  this  pigment  is  the  mucous  expansion,  peculiar  to  quadrupeds,  called  tapitum.  The  optic 
nerve  (m)  penetrate*  the  sclerotic  coat,  and  becomes  expanded  on  its  inner  surfkce,  in  a  membranous  lamen 
of  exquisite  fineness,  called  ritina.  On  this,  it  is  supposed,  objects  are  painted,  and  thus  taken  cognisance 
ofby  the  brain. 

6:i74y  Vte  kumours  qftke  eye  are  the  vitreous,  the  crystalline,  ancTfhe  aqueous.  The  vitreous  humour 
(A  A)  is  of  a  jelly-like  comistence,  and  occupies  all  the  globe,  except  those  parts  taken  up  by  the  other 
humouriw  The  crystalline  kumour  forms  a  lenticular  body  of  moderate  consistence,  and  is,  therefore,  more 
properly  called  a  tens  {b).  It  is  doubly  convex  (c,  d),  its  posterior  side  resting  in  a  concavity  of  the  vitreous 
humour.  U  is  not  of  equal  consistence  throughout,  being  much  firmer  in  the  middle  DiflVrcnt  animals 
have  the  lens  of  different  figures,  to  suit  the  purposes  of  their  existence :  in  fishes  it  is  nearlv  q>herical, 
but  in  quadrupeds,  lenticular.  It  is  a  diseased  opacity  of  this  body  that  forms  cataract  The  aqueous 
kumour  is  a  limpid  fluid  which  fills  up  the  spaces  not  occupied  by  those  already  deacribed. 

6375.  Tke  muscles  of  tke  eye.  The  motions  of  the  eyeball  are  operated  by  seven  muscle* ;  four  recti  or 
straight,  which  elevate,  depress,  and  draw  to  and  flrom ;  two  oblique,  which  rotate  the  eye ;  and  a  retractor 
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or  choanoM,  peculiar  to  qiuulniped*»  to  dnv  the  eye  wflhin  the  locket  and  thus  preserre  It  fkom  danger, 
which  draw*  the  ^obe  iDwanb. 

6:f76L  Tke  phenomena  qf  viMion.  If  tiie  diagram  oe  examined,  it  will  be  evident  that  the  eye  of  the 
hone  presents  an  optical  Instrument  of  exquisite  workmanship  and  mechanism,  admirably  fitted  to  coUecl 
the  luminous  rays  Irom  the  Tarious  objects  around,  and  to  transmit  them  with  truth  to  tne  brain.  If  the 
luminous  rays  reflected  tttna  objects  passed  througn  the  eye  in  a  rectilinear  course,  as  they  do  through  the 
atmosphere,  no  cognisance  at  aJl  useftil  to  the  animal  could  be  taken  of  them  by  the  eye ;  all  would  be 
fflare  and  indistinctness :  but  being  refhwted  or  bent  by  the  media  through  which  they  pass,  the  rays 
flnally  meet  at  a  point  called  their  focus  or  focal  point  Neither  would  one  sim|rfe  line  of  refraction 
have  been  sufficient  to  answer  all  the  purposes  of  perfect  vision,  under  Its  various  modiflcations.  It  is 
necessary  that  the  refraction  should  be  increased  in  its  passage  by  increased  degrees  of  density  in  the 
media  or  Its  transit  {n  n\  In  the  passage  of  the  rays  through  the  cornea  and  aqueous  humour,  they  must 
encounter  their  first  refraction ;  and  it  is  evident,  that  the  more  convex  the  anterior  portion  of  the  eye 
may  be,  the  more  will  this  refraction  be  increased.  IVe  need  not,  therefore,  be  surprised  that  a  goggler, 
or  horse  with  this  form  of  eye,  should  start  The  next  and  largest  degree  of  bending  which  the  rays  receive 
occurs  In  their  passage  through  the  crystalline  lens,  which  from  its  lenticular  form  must  necessarily  be 
considerable ;  In  thar  progress  through  the  vitreous  humour  a  farther  refraction  is  eiRcted,  till  meeting  in 
a  point  on  the  rMna,  a  p^foct  representation  of  the  object  or  ofailects  viewed  is  obtained ;  the  rays  forming 
in  their  passage  numerous  cones,  the  bases  of  which  will  be  the  object  viewed,  and  the  apex  of  each  a 
radiant  point  Amidst  the  number  of  objects  around,  it  appears  that  the  eye  has  a  capability  of  collecting 
rays  frtmi  such  only  as  are  Immediately  necessary  for  the  purposes  of  the  animal  it  belongs  to ;  hence, 
although  the  general  field  of  view  may  fkll  under  an  angle  of  vision,  yet  such  rays  only  as  ere  im. 
ucdlatdiy  capwie  of  this  convergency  produce  elRct,  all  others  are  lost  In  the  black  pigment  of  the  eye, 
apparently  placed  there  purposely  to  absorb  the  superfluous  rays.  As  the  eye  must  necessarily  have  a 
vast  variety  of  ol^ccts  painted  on  it  whose  distances  are  widely  different,  there  must  be  some  optical 
adjustment  of  the  powers  of  the  part  to  enable  It  to  eflfcct  a  distinct  vision  of  all  objects  near  or  remote  j 
but  whether  this  takes  place  by  means  of  the  angle  formed  on  the  two  opposite  axes,  or  as  has  been  mortf 
latdy  taught,  by  a  muscular  power  in  the  lens  itself!  is  not  yet  satisfactorily  ascertained :  certain  it  is  that 
after  tbfe  loss  or  one  eye,  time  Is  required  both  In  the  human  and  brute  sul^ect  for  the  remaining  eye  to 
learn  to  adjust  Itself  lo  Judge  of  relative  distances  j  which  fhct  is  certainly  in  favour  of  the  opinion  that 
an  angle  formed  between  the  eyes  regulates  the  ludgment  of  distances.  In  this  way  we  can  account  fat, 
the  well  known  fact,  that  hunters,  which  have  before  the  loss  of  an  eye  been  excellent  and  sure  leapera, 
have  afterwards  lost  the  power  of  measuring  their  leaps.  Were  it  not  for  some  adjustment  of  the  optical 
organ  Itsc^,  the  rays  reflected  from  ol^ects  very  near  the  eye  would  (Ul  behind  it,  and  those  from  disunt 
ones  wouU,  from  being  ahnost  parallel,  meft  tocether  before  the  rMna.  The  mechanical  adjustment  of 
the  focus  Is  also  assisted  in  some  measure  \n  the  ms,  which  contracts  ahnost  to  a  point  when  we  look  at  a 
very  minute  object }  and  by  thb  means  only  permits  such  rays  to  pass  through  as  penetrate  the  centre  of 
the  leds,  by  which  such  rays  will  be  very  much  refracted ;  but  when  the  eye  regards  distant  objects,  the 
)ris  becomes  dilated,  and  the  nys  are  then  viewed  through  the  edges  of  the  lens,  and  their  incbnation  is 
thereby  lessened. 

6377.  Tkt  crUeria  qf  sosuMforci  As  the  eye»  are  gained  by  a  earefril  examination  of  them ;  and  wbldi  ex- 
perience  has  shown  to  be  best  made  by  placing  the  horse  within  a  stable,  with  his  head  nearly  approaching 
the  stable  door,  which  sboukl  be  Ailly  opea  Small  eyes  are  found  more  prone  to  Inflammation  than  large, 
and  birge  goggling  eyes  are  more  liaible  to  accompany  a  starting  hone  than  lesser  ones :  and  when  the 
convexity  Is  extreme,  not  only  Is  the  starting  in  proportion,  but  such  eyes  are  more  liable  than  otfaera  to 
became  afiteted  with  the  disease  popularly  called  glass  eyes,  but  medically  g^tta  skrena.  It  is  not,  however, 
to  be  undentood  that  all  starten  have  defective  eyes;  many  are  so  from  natural  timidity,  and  still  more 
from  hanh  usage.  The  eyes  should  be  examined  together,  not  only  to  observe  whether  each  presents  an 
equal  degree  of  clearness  In  the  transparent  part  and  within  the  pupil,  but  also  that  an  equal  degree  of 
contraction  exists  between  each  of  the  pupils.  This  is  of  much  consequence :  if  any  Inequality  in  sise  or 
form  be  observable  between  the  pupils,  the  least  of  them  has  been  in  some  way  affocted,  and  will  probably 
become  so  again.  It  is  even  more  suspicious  when  a  turbid  milkiness  appean  on  any  part  of  the  transparent 
portion :  and  equally  so,  when  the  inferior  part  looks  other  than  clear ;  or.  In  a  very  strong  light,  with 
a  lively  bluish  tinge.  When  it  is  at  all  turbid,  viewed  under  various  aspecrts,  regard  it  attentively,  and 
there  may  probably  be  found  an  Inward  q)eck  of  perfect  white;  which  Is  the  nucleus  or  central  point  of 
an  Incipient  cataract 

637&  A  glatqf  greenish  ca$t  in  the  eye  shomid  occasion  smspieims,  and  the  hand  should  be  placed  over 
iuch  eye  so  as  to  exclude  the  light ;  remove  the  hand  suddenly  and  watch  the  motions  of  the  iris  or  cur. 
tain  of  the  pupil  If  it  do  not  contract,  carry  the  examination  st^ll  further,  and  it  will  probably  be  found 
such  eyes  are  totally  blind.  A  blind  horse  usually  carries  his  can  about,  as  though  in  alarm,  on  hit 
leaving  the  stable;  be  also  lifts  his  feet  on  such  occasions,  particularly  in  strange  quarters,  higher  than  i^ 
sound  nonft 

SvBUCT.  9.      The  Note  and  Sense  of  Smelling. 

d379.  The  organ  qf  smell  is,  in  most  quadrupeds,  the  next  In  importance  to  that  of  vision,  and  In  many 
points  of  view  it  is  even  of  more  consequence.  With  the  herbivorous  tribe,  it  fmms  their  principal  means  of 
judging  between  the  noxious  and  the  innoxious.  It  is  not  therefore  to  be  wondered  at,  that  it  should  in, 
these  tribes  form  so  large  a  portion  of  the  head  j  nor  that  it  should  be  so  exquisitely  gifted  with  sensibility, 
or  so  admirably  formed  to  answer  its  Important  purposes.  The  external  parts  of  the  nasal  organ  are  the 
two  nostrils,  and  as  much  of  their  convolutions  and  linings  as  come  into  immediate  view.  Internally 
these  two  cavities  are  carried  upwards  into  the  pharynx,  but  completely  divided  by  a  cartilaginous  lep. 
tum  {fig.  831./).  In  this  course  they  communicate  with  numerous  openings  and  cavities,  formed  within 
the  bones  of  the  skull  (69(Xl},  the  whole  of  which  are  lined  by  one  continuous  membrane  of  exquisite 
vascularity  and  sensibility  \  being  largely  furnished  with  blood-vessels,  which  gives  them  such  a  ready 
tendency  to  inflame  and  become  red,  as  we  witness  under  only  a  slight  degree  of  exertion,  and  as  we  see 
more  evidently  when  violent  colds  or  inflamnutions  on  the  chest  are  present  Its  sensibility  is  derived 
frt>m  the  olfactory  nerves,  which  are  spread  over  all  its  surface.  It  is  this  membrane  which  is  the  peculiar 
seatof  glanden,  becoming  first  inflamed,  and  next  ulcerated  throughout  its  extent;  and  as  the  membrane 
itself  appears  to  be  continued  to  the  pharynx  and  larynx,  so  we  need  not  wonder  why  the  glanden  pro. 
ceeds  to  disease  the  lungs;  nor  why  a  common  cold,  which  is  at  first  a  simple  inflammation  of  this  mem. 
brane,  so  readily  degenerates  into  inflammation  of  the  lungs.  The  common  integuments  or  coverings  of 
other  parts  are  extended  over  the  nose,  but  it  is  little  furnished  with  fat  Of  hairs  it  has  a  fine  thin 
covering  to  the  edges  of  the  nostrils,  and  a  longer  set,  which  are  carefully  removed  in  trimming.  By  a  fold 
of  the  skin,  within  which  Is  a  cartilage,  the  false  no«tril,  as  it  is  termed,  is  formed,  whose  use  appears  to 
be  to  keep  open  the  canal  for  the  transmission  of  air,  and  yet  to  offbi  an  interruption  to  extraneous  matter. 
When  the  nostrils  are  a  little  separated,  a  small  canal  may  be  seen,  which  is  the  nasal  duct  for  the  trans- 
mission  of  the  superfluous  moisture  from  the  eyes.  The  horse  breathes  or  respires  wholly  through  his 
nostrils  in  all  ordinary  cases. 

6380.  The  sense  qf  smelling.  The  volatile  particles  from  all  odorous  bodies  are  continually  passing  off 
ttotn  them,  and  consequentTv  some  must  reach  the  olfactory  organs,  whose  capability  of  taking  cognisance 
of  their  qualities  appean  derived  as  befnre  pointed  out,  by  the  expansion  of  nervous  fibrills  from  the  olfac 
iory  nerves  which  transmit  Impressions  to  the  braia 
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SuBSECT.  10.     Tfie  Covity  of  the  Mouthm 

vG38l.<  3^  txlemid  pariMtqf  the  mawih  are  the  lips»  cfaeekt,  and  boird.  The  tba  are  made  op  of  fleshj 
BiaHM  M  dispoMd  at  lo  give  them  motion  etrery  waj^  thcjr  are  covered  over  with  a  rery  flne  expaiuioa 
06  sidn-alnMt  devoid  of  nair«  their  OKquitite  feniibUity  forms  them  into  an  organ  of  touch  {  and  in  thia 
paia^  of  wienr>  theimay  tba  conaidcred  as  supplying  the  part  of  the  pohits  of  the  fineen  in  man.  The  ekteka 
are  equally  muscular  and  moveable^  but  are  more  Airnlshed  with  na<r;  and  the  beardt  in  addition  to  thia 
thin  hairy  expansion,  has  a  set  of  long  hairs. 

A3S2.  The  internal  part*  qf  tlUpumth  are  the  teeth  already  deecribed  (6960.),  the  gums,  the  alveolary 
edges,  the  palate,  the  tongue,  and  the  parts  of  the  great  posterior  cavity.  The  gunu  are  a  spongy  sat». 
atMce  whieh  ^aahiMee  and  holda  Cut  the  teeth  in  their  aiveoiarp  soekeU.  The  membrane  which  covers 
tlie-guroaat  the  lower  part  of  the  channel  forms  a  kind  of  fbM  to  connect  and  confine  the  tongue  on  each 
aide.  These  folds  are  called  the  barbs,  and  are  apt  to  be  mistaken  and  cut  olT  as  excreecenceiL  The  barg 
are  the  spaces  in  the  Jaw  left  between  the  grinders  and  nipper  teeth ;  and  which  man,  ever  ready  to  take 
advents^  of  for  his  own  purpos^  has  made  use  of  to  ensure  obedience  by  placing  on  its  sensitive  surfiwe 
the  pressure  of  the  bridle-bit  The  ptUaie  forms  a  bony  arch,  covered  bv  membranous  folds,  which  are 
apt.  when  the  stomach  is  afRecfted,  to  become  swollen,  in  which  case  the  horse  is  said  to  have  the  lampaa 
or  lampers.  (6fld)  By  means  of  these  rugose  folds,  the  food  is  retained  within  the  mouth.  The  cmrtaim 
qfikepmlaie  or  viium  paiUti,  which  Is  situated  at  the  extrone  end  of  the  palatine  arch,  is  stretdied 
directly  across  the  binder  mouth,  and  is  not  Intercepted  as  in  man  by  the  penduk>us  body  termed  iiTula. 
This  palate  curtain  is  intended  to  shut  out  the  communication  between  the  mouth  and  the  great  cavity  of 
the>faoces,  which  it  does  at  all  times,  except  when  the  horse  is  swallowing,  at  which  period  the  curtain 
is  forced  back  and  the  fbod  passea.  i  From  this  caHse  likewise  the  horse  is  prevented  from  breathing  but 
by  hia  nostrils ;  and  when  any  air  does  pass  by  the  mouth,  as  in  coughing,  crib-biting,  Ac  it  is  only 
•IflBcted  by  a  forcible  dbplaoement  of  the  curtain. 

'  >6S8&  >  Tne  longme  M  b  ^Ung fleshy  mass  Xflg.  881.  «),  which  adapts  itself  below  to  the  form  of  the  channel, 
and  above  to  the  arch  of  the  palate :  its  external  surface  is  rough  by  means  of  papUUe,  which  are  inclined 
iMokwardSi'aMl  thus  resist  the  losiief  Itoe <bod  reeelred  within  the  mouth,  in  some  aninaals,  as  the  ox, 
bear,lta.,  they  are  very  hirge,  and  in  the  oat  pointed.  The  tongue  is  a  renr  principal  organ  in  mastica- 
don,  earthing,  by  its  graat  mobility,  the  food  Into  every  direction  until  mlly  acted  upon,  and  finally 
passing  it  into  the  pharynx. 

6384w  Setue  qf  tasUmg.  '  It  Is  not  obsenred  that  this  aense  is  so  divenlfled  in  brutes  as  in  man ;  but  it  la 
ImUnctivvly  so  comrec^  that  it  seldom  em  in  the  herMvoroas  tribes ;  and  when  it  does,  there  is  reasoo 
to  suspect  some  present  defect  in  the  organ,  arisine  from  morbid  sympathy,  which  (as  in  the  iostaooe  of 
•alt. water,  of  which  at  home  times  horses  will  drink  Immoderately,)  prompts  them  to  take  in  matters  they 
are  accustomed  to  refuse.  Taste  was  given  to  brutes  to  regulate  their  other  senses,  and  thus  there  are 
fern  plants  or  substances  whose  application  to  the  tongue,  under  ordinary  circwnostances,  produces  an 
aereeable  eflbct  but  such  as  are  proper  for  food.  Nature,  therefore,  stimulates  her  creatures  to  se<rch  for 
edibles  by  a  double  motive,  the  calls  of  hunger  and  the  pleasures  of  taste ;  and  these  are  usually  in  unison, 
for  the  nausea  of  repletion  destroys  the  appetite  of  taste 

((385.  The  phatynx.  The  cavities  of  the  mouth  and  nose  terminate  In  the  great  cavity  of  the  faucet 
called  by  this  name,  to  which  also  is  appended  another  lesser  opening  called  the  larynx,  immediately  ap. 
propriate  to  the  entrance  of  the  trkchea  or  windpipe.  Within  this  great  chamber,  at  the  allerpart  of  the 
mouth,  shut  from  it  bv  a  membrane  only,  is  the  Eustachian  cavity,  into  which  the  Eustachian  tube  opens, 
and  which  great  membranous  hollow  is  unknown  in  man  and  most  quadrupeds  {Jig.  831.  d.)  Its  use  is  not 
uhdcrstocd,  but  it  is  probably  connected  with  the  voice. 

<v38d.  The  inrynx  is  situated  at  the  posterior  part  of  the  former  cavity,  and  appears  as  a  oartilaginous  boK 
between  the  os  hyoldci^  to  which  it  is  attached  for  support  This  cartilaginous  box,  or  entrance  to  the 
wihdpipe,  i^  fomTed  of  several  pl^es,  and  Is  Airnlshed  with  a  kind  of  movable  door,  which,  in  ordinary 
ciiii^ii.  exactly  Alls  up  the  cavity  left  by  the  arch  of  the  palate  curtain,  thereby  shutting  the  cavity  of  the 
mouth,  and  forcfng  the  animal  to  breathe  through  his  nasal  openings.  In  extraordinary  cases,  as  when 
the  animal  swallowi  food,  this  cartilage  is  forced  down,  and  then  it  becomes  a  door  to  the  glottis  or  Ainnel 
pdrt  of  t)t(^  tT?kflicA,  H?Ti(l  thus  prevents  the  entrance  of  extraneous  matter  into  the  lungs.  All  these  parts 
iLTi-  I'fiLTitLtC  wi  ti)  ikimir  t'ous  musclcs. 

fi:>7  t'h&  ^Htct'.  'I'iw  larynx  has  also  another  important  oflSce  in  being  the  organ  of  the  voice  The 
rji]-i,LKL^4'«  ul  tiiti  lar>ri\  ire  very  movable  on  one  another,  and  are  Aimished  with  muscular  cords,  which 
itghti^Ei  or  reliiK  ihtm  ;  i>esides  which,  they  are  also  Aimished  with  peculiar  and  appropriate  sacs  or  cavi. 
tltrit  irjdcjicD^t'nt  lH  (tiiM  racheal  opening,  and  which  are  of  different  magnitudes  and  directions  in  different 
AlilFRJilf.  'Die  ciittWv^r-  of  the  larynx  being  acted  on  by  the  c6rda  vockles,  produce  different  degrees  of 
d^^intit^,  And  c'l-tifinjiiu-iii  )'  dinbrent  degrees  of  expansion  in  the  laryngeal  sacs;  by  which,  either  in  expir. 
Mtiau  or  tjii]:itfaiioF^^  lIt..  produced  ditrcrcnt  degrees  of  vibration,  and  consequent  intonation.  Neighiag 
Amit-iLr*  \iriyiliicc*\  v.U<']h  t)y  expiration  through  the  nose, as  are  most  of  the  tones  of  the  horse's  voice. 
1  iifi.'i  \i  (iruvExl  1] V  di It! : r .  the  nasal  cartilage,  which  wholly  stops  it.  Knyckering,  as  it  is  termed,  is  only  a 
leifcT:  m^M>h,  witii  jrh  .ir  i « i ,  decucr,  and  less  forcible  tones.  The  former  sound  Is  used  as  a  call,  the  latter 
a|i  qjthcr  cjkU  at  tll  ^i^;ii  m  ^ofi.  it  is  likewise,  when  used  mildly,  significant  of  joy  and  afi^tion,  and  is  then 
l^iiilruUy  frnnurMUi.  T  he  horse  has  an  acute  sound  produced  by  inspiration,  usually  descriptive  of  lust : 
it^^  [D^t  Luiieir  c^iL'i  li  l4  i  intonations  arc  accompanied  by  expirations ;  nor  does  it  app&ir  that  the  tongue  or 
tccah  of  tbD  hpr^c'  sTii  Mit4ch  concerned  in  the  modulations  of  his  voice 

§Wk  TAf  paoMi'i  tU"  u'lSt  or,  in  the  languaae  of  farriers,  tbo  vivest  are  two  considerable  bodies  on  each 
aidlH  tpf  ibt^  hM4.l,  i-xri  lm3i  d  flrom  the  base  of  tne  ear  around  the  angle  of  the  jaw.  Each  parotid  is  a  cod. 
mknnvrniv  fland^  Titni  p  i  .^  with  numerous  little  ducts,  which  unite  into  one,  and  enter  the  mouth  about 
mo  ffcfrii4  iTFoLiir  u\^\\  These  glands  Aimisn  saliva  for  the  use  of  the  mouth,  and  it  Is  an  induration 
a4<;l  jfaLhtTiij^  f:^ittu<r  iii  them  or  the  maxillary  glands,  which  form  the  strangles  of  young  horses. 
A«j*^UJit  \o  thoH'  in  itiL  rumishiog  of  aaliTa  are  the  nuuiUwry  glands,  situated  within  the  branches  of 
lh«lfiwidrjiiiir,  arid  Uu:  ^.^MfiWA/ alia 

SoBSKCT.  11.     The  Neck. 

638a  The  external  parts  qfthe  nedc  are  the  common  corerings  which  have  been  described :  the  cervical 
lifament,  the  muscl^,  and  the  Jugular  or  neck  veins,  &&  iTie  cemical  ligamerU  {fig,  831.  i),  is  a  very 
strong  substance,  in  some  parts  semimuscular,  and  in  all  extremely  elastic,  stretched  from  the  occipital 
boiie  along  the  back  of  all  the  cervical  v^rtebne  except  the  first  Continued  on  the  spinous  processes  of 
the' dorsal' vertebrae,  it  fills  up  the  dip  or  depression  of  the  spinal  column  of  the  neck,  so  completely  as  to 
form  the  neck  either  into  a  plane,  or  an  elegantly  convex  line  upwards.  By  its  extreme  tenacity,  the 
ponderous  mass  of  the  head  is  preserved  in  its  situation,  without  the  necessity  of  an  inunense  mass  of 
ranscle  which  would,  without  this  contrivanoe,  have  been  necessary.  It  is  to  an  injury  received  at  the 
upper  and  anterior  part  of  this  ligament,  tltat  the  polo  evil  is  owing.  The  muscles  of  the  neck  are  too 
rscnaetous  to  allow  of  particularisation :  it  is  sufficient  to  say,  they  most  of  them  run  longitudinally.  The 
Jugular  veins  run  one  on  each  side  of  tne  neck  superficially,  on  the  side  of  the  trftchea  and  windpipe,  and 
form  the  veasid  usually  bled  from  {fig.  833.  r).  A  few  inches  before  they  reach  the  angle  of  the  jaw,  each 
divides  to  Aimish  the  head. 

63B0.  The  mtemal  pmrts  of  the  neck  are  the  Wrtebrat,  within  which  passes  the  spinal  vtuurow.  The 
cAroiidmnUriet  pass  up  Under  the  jugular  veins,  near  the  css6phagus  {fig.  833.  s),    liic  trachea  or  wind. 
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pipe  CASf.  93S.g),  U  a  large  canal  for  the  transmlMion  of  air,  formed  by  alternate  rfaigs  of  i 

Msmenti  of  cartilage,  rendering  It  at  once  flexible  and  cjpMdrically  holloWi  TJiyj#to^—  (J%«.  BSi;  k 
ft  8S3. «)  Ib  the  continuation  of  the funneUHke cavity «#  the pharynxv  '  It U  estamiUy  ■lUMiilarLaiiA'ia./ 
temally  membranous  and  cutlcular,  by  whlob  CDnaatkM'  It  Is  «la«tte^  to  allow  of  tdlitentkm'hi  'the  aot  dft 
•wallowing.    The  0Bi6phagua  penetrates  the  cbest  within  the  mediastinum,  and'tusabig  $iomg  the-^iwn 

1  ■  '.     I    ,.      .  1  ,  M.    I. 

SiTBsxcT.  12.     The  T'hmct  or  Cb^.    \'  '^    -'   *, 

6991.  The  eketi  of  the  horse  Is  bounded  anteriorly  by  the  matteM  Wllng  up  the  spaetf  between!  the  tw^ 
first  ribs,  posteriorly  by  the  diaphragm,  laterally  tj  me  rtM;  abAve  by  Ad  v^rtttraf,  am*  below  1^  th«* 
sternum  or  breast  bone:  In  dissecting  the  horM,  wUk  the*  Itileilor'  neibbrthjes,  mustlcBV  At.''s9d  throwv 
back  {Jig.  93l.bbb b\  there  appear  the  lobes  of  the  lunge (e tf c r) V  the  heart- {d)  ;•  me«astln«m  or  aiMi. 
branous  dlTision  of  the  chest  (tfr):  the  stenrnn*  of  breasUbonc  </)  f  th»iSHsiAMiir  dartllage  (|r)i|  atM 
tendinous  centre  of  the  diaphragm  (A,  i)'  :    '  •  ,.    m    i       i-:  <  .   .^     ..  s 

6392.  When  the  chest  i$  opemed  a  smooth  polished  membrane  b  seen;  which  teven  the  sttrflite,  andrtbto 
Is  reflected  orer  its  contents ;  this  Is  called  the  ptrikra ;  and  by  a  junction  of  the  two  pleiirKy  a  division 
of  the  chest  into  two  nearly  equal  portions  is  efibcted,  wUob  mentttanom  divirion  is  called  the  tte^ 
diasQnum.  By  this  dlTision  of  the  chest  into  two  parts«  very  important  benefits  arise:  as  when  <»#• 
cavity  is  opened  the  lungs  iaunediately  coUapse»  but  the  rcspimtion  nuy  be  esdnicdton  by  the  odwr.  ■  In  A 
similar  manner  ulceration  may  proceed  to  destroy  the  lobes  off  one  side  of  the  cheat,  as  In  <glaiiden,-but* 


may  be  checked  by  the  mediastinum  flrom  pteoeedlng  4*  the  dther.  The  plekra  does  not^  aa  in  sanny  aj^ 
pear  to  take  on  inflammation  independently  of  the  suhstanee  of  the  lungs.)  Uum  the  horse is^not  sublMt 
to  pleurisy.    The  thymus  gland,  which  is  a  considerable  body  in  the  colt^  ami  which-  fcamathe  JwMltanead 


In  calves,  U  hardly  cUscsnnble  in  the  old  horse.  It  is  situated  between  the  folds  of  the  mediastUlua,-  but 
Its  uses  are  unknown. 

eaUL  The  diaphragm  ormidrUTiM'  831-  ^  *)  Is  a  very  imporUnt  part  of  the  body  of  the  faeno,  divkfoff 
the  chest  (hnn  the  belly  by  its  disk,  but  which  la  for  iimn  elliptical,  extending  much  further  backward* 
than  forwards.  Its  fibres  radiate  from theix origins  to  unite  iu one tendlBoii|rCf»ti«  (AX  >n  estate Unat 
it  is  anteriorly  convex,  and  posteriorly  concave  j  but  at  each  inspiration  these  lypwayoM  arenearlar  re*, 
versed  (6J88.)  It  is  perforated  for  the  passage  of. the  v(ma  idcmt  the  a/^^iu  the  vennAi mps^  tborneiciduot, 
and  «es6phagus,  all  which  pass  through  It  by  means  of  threeepeni^gL  it  ha»  hM*  loiMid  ruiptuBoA  in  seme 
desperate  case^of  broken  wind.  ,  .    > 

63Mk  The  heart  (Jit.  asi.  d)  is  the  great  agent  of  circulation,  and  is  made  irdapend<^nt  of  thei  will k  wei)e^ 
It  otherwise,  man  and  other  anhnals  might  cease  to  U\e  at  their  own  discretion.  xTi\\9t  pericardium'^ 
first  seen  surrounding  the  heart  so  completely*  that  it  swims  within  .it  bv  means  of  a*  little  fluid  teipned 
liquor  peric&rdiL  The  heart  is  a  composition  ef  meoihranous  and  musoulaK  fibres*  kavixig  fofu  nrinci|»^ 
cavities,  and  several  openings.  It  is  situated  within  the  mediacUoum,  so  as  to  occupy,  a  cavX^  gf  i^. 
own,  distinct  (Vom  either  side  of  the  chest  Its  base  is  in  a  line  with  the  dorsal  v^ri^Hw.  and  its  apex  is. 
directed  to  the  left  of  the  sternum,  between  the  eighth  and  ninlh  xibs.  Its  .t«|o  ventricles  are  imme^ 
diately  within  its  body,  and  its  two  auricles  are  rather  without,,  uwo^ed  to  it  Tbe  4(^  ventricle  can. 
tains  arterial  blood,  and  ttom  it  originates  all  the-arteries  except  tne  wboionary.  Thir  right  yeoUipJIe  u, 
the  reservoir  of  the  venous  blood,  and  it  receives  all  the  veins  except  the  putfpof)aryi,  >V  ithin  the  venurt-' 
clcs  are  valves  to  prevent  the  return  of  the  blood.  The  auricles  are  less  mmcuUr  tbui  the  ventricles  : 
the  left,  or  pulmonary,  opens  Into  the  left  ventricle;  and  therisht;conuuunic|itcswUh  the  rv^htv.entxicle; 
Into  the  right  and  Urger  auricle  the  anterior  and  posterior  cava*  enter  Uy  two  oi^cuinga,  f  od  intp  the  left, 
the  pulmonary  veins  pasa  .  . 

6£)6.  The  drculoHon  qf  the  blood  may  be  shorilv  described  as  originating  with  the  left  ve^tdclti  pt  th9 
heart,  which  sends  its  blood,  by  means  of  the  great  vessel  called  the  avrla^  to  aQ  parts  of  tibe  body.  1'he 
blood  thus  distributed  is  collected  again  by  the  veins  ft-om  all  parts,  and  is  by  them  returned,  into  (be  heaxi 
by  means  of  the  two  cavas,  which  pour  their  contents  into  the  right  auricle,  which  unmediately  forces  it, 
Into  the  right  ventricle.  From  the  right  ventricle  it  is  again  forced  out  into  the  pulmonary,  artery,' 
which  carries  it  throughout  the  lungs  to  undergo  a  change,  and  to  be  finally  returned  ,by  eii(h| 
trunks  into  the  left  auricle,  which  immediately  empties  it  into  the  left  ventricle  to  renew  (he  process 
deccritKxI. 

6596.  The  twtgs  are  ipongy  mauet  divided  Into  right  and  left,  with  less  divisions  called  lobes.  Their, 
colour  varies  according  to  age:  thus,  in  the  colt  they  are  of  a  light  lively  p'mfc  ;  in  the  fUltgrown  horse 
they  approach  to  a  grever  tint ;  and  In  the  very  old  subject  they  are  of  a  itlll  deeper  tone,  'fhe  bronchlH 
are  continuations  of  the  trachea  or  windpipe,  which,  dividing  on  its  entrance  into  the  chest,  ramifies 
throughout  the  substance  of  the  lungs,  giving  these  masses  their  spongy  cellular  structure,  in  vrhich  dls. 
tribution  the  air  vessels  are  accompanied  by  ramifications  of  the  pulmonary  artory  and  veins.  From  the 
extreme  vascularity  of  these  parts  they  are  very  liable  to  infiammation. 

6397.  The  theory  qf  respiration.  Bv  some  extraordinary  sympathy,  the  colt  at  birth  gasps,  and  air 
rushes  Into  the  lungs  before  collapsed :  having  once  felt  this  stimulus,  by  a  common  consent  between 
the  diaphragm  and  intercostal  muscles,  the  cavity  of  the  chest  is  diminished  to  expel  the  air  received,  and 
to  inspire  a  ft-esh  quantity ;  and  which  process  is  then  continued  through  life  The  body  appears  vitally 
nourished  by  two  sources :  the  one  through  the  medium  of  digestion ;  the  other  by  means  ot  the  blood 
itself,  which,  in  its  progress  through  the  body,  gives  out  its  vital  principles  of  heat  to  tlie  mass,  and 
vitality  to  the  muscular  fibre,  for  unless  the  blood  effbct  its  part  in  the  contractile  phenomena  it  will  be 
in  vain  for  nervous  infiuence  to  exert  its  power.  Having  given  out  these  principles.  It  is  returned  by  ttie 
veins,  and  Is  passed  forwards  into  the  lungs,  circulating  throughout  their  substance,  and  imbibing,  by 
their  contigultv  or  continuity  with  the  air  vessels,  oxygen  gas  from  the  atmospheric  air  contained  In  them. 
In  return  for  the  oxygen  rec^ved,  carbon  is  given  out,  which  passes  off  in  the  form  of  aqueous  vapour. 
As  the  blood  is  renovated,  so  the  air  it  acted  on  is  deteriorated,  and  is  therefore  expired  nrom  the  chest  to 
make  room  for  a  fresh  inhalation,  to  oxygenate  a  fresh  quantity  of  blood,  and  thus  to  renovate  kfteih  tht 
vital  powers  subservient  to  its  influence: 

SuBsxcT.  13.     The  Abdomen. 

6998.  The  viscera  qf  Ike  abdomen  Include  the  stomach  (Jig.  833L  a) ;  lobes  of  the  liver  (bb) :  oibentnn 
or  caul  attached  to  the  whole  inferior  curvature  of  the  stomach  (c) ;  the  spleen  (c/)  i  the  kidneys  (^e) ; 
the  rectum  (/) ;  the  ov^la  (gg) :  the  titerus  (A) ;  the  bladder  distended  with  urine  (i*) ;  the  diaphragm 
or  muacttUr  partition  dividing  the  belly  Arom  the  chest  (it  it) ;  <M6phagus  or  gullet  proceeding  to  Um* 
stomach  if) ;  trkctaea  (m) ;  rhna.  c&va  ascfodens  (») ;  a6rU  desc^ndcns  (e),  which  passes  through  Ch» 
abd&men  (a  a)j  as  does  the  ckva  dcsc^ndens  (b) ;  the  adrte  aso^ndens  {p) :  carotid  arteries  (e) ;  JngulBr 
veins  (r} ;  oMobhagus  (s) ;  and  maxillary  artery,  forming  the  most  convenient  situation  for  feeling  thn* 
pulse  (0;  which  completes  the  viscera  and  general  appearances  of  the  horse  when  laid  open. 

&sa9.  The  abdomen  or  cavity  qf  the  beOy  is  the  htfgest  cavity  of  the  bodv,  and  forms  an  extensive 
oval  vault,  containing  very  important  viscera,  whi^  may  be  considered  as  the  chylopoietic,  the 
urinary,  and  the  spermatic,  all  which  are  invested  by  a  membrane  called  the  peritoneum,  which,  after 


covering  each  of  these  organs  separately,  is  reflected  over  the  cavity  of  the  belly  itselC  It  is  very  strong, 
and  very  elastic,  as  we  perceive  by  the  efihcU  of  dropsy,  great  fotoess,  and  likewise  by  the  increase  in 
pregnancy.    The  omeniwm  or  cant  ie)  Is  the  fotty  apron  which  fint  prcienta  ititir  on  opening  «n  anlnfU's 
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liody,  extending  in  loine,  u  the  dog,  pig,  ftc  into  the  pelvi« ;  but  in  the  hone  it  b  IcM  ooosidenble.  from 
which  he  i«  not  ••jfaiiected  to  epiplooele  u  they  are.    lu  umw  are  unknown.  ^^ 

6M0.  Tke  ttamach  and  it*  digettwe/Htutitms.    The  horte  ha«  one  stomadi  only,  and  that  a  Terr  —>^\t 
ione^  drawing  a  rery  wide  line  of  separation  by  thit  mean*  between  hi*  fiunily  and  the  ruminanta.    In  tad 

the  stomach  of  the  hone  may 
be  rc^EMdod  ■■  imermnli^tc  bo- 
tween  the  trttuTitln^if  niuic^^iar 
tine  or  rowlf^  and  the  VMra- 
branciui  one  of  the  GramiDf- 
Yura.  It  itpcculiariycondtruetetd 
to  ktep  up  th;»  iut  canned  iat« 
charmcter^  beiiij  [urtiv  D^em- 
bFanoui,  partly  mutmiiAr,  and 
pirtJy  cutiruJAT-  in  whtrb  tatter 
hirraatiori  much  of  iu  mrulu 
arity  fiarttitu,  and  wmeh  it 
ih^fo^  in  common  with  amrt^ 
rat*,  ntnl  cflite;  who*c  babtts 
of  living  on  Riain  gjTp  tfaem  a 
|il(p  rUim  tb  thii  WJBC  ptmmoa. 
In  a  Mattv  of  rcfip  or  only  mode* 
ralctydl^t'Ftided,  Iti  dim'Uon  js 
jprrriKs  ttio  abdomen  ^  witii  iti  two 
rsrilJfCi  t1irec(et|  H;fiW4^^ ;  but 
the  cardiic  or  rtci|Hipnt  otiflre, 
to  u'hich  the  cridphAftu  i*  st. 
tacbcil,ti^c  mf»i  lo^  while  the 
tif)4)ric  or  eKpellrnt  orifiCF  is 
rather  lower,  *nd  more  inclined 
hn^'kw^iril,  The  situatiun  of 
tlu-  btunuirh  i*  Immtdtatcly 
coi^titiuous  to  the  diaj^^agm 
or  BTtftt  hrnthitiif  tfluw?l« 
(^/».  Hi'l  A  A",  tivm  which  we 
■.re  at  i>o  lo»  to  uiidervtand 
*hy  fl  very  full  meal  obklructf 
rpi^piratiun  \  and  whj  it  ii  to 
tm}>ruilciiit  to  (ntHafia  none  Terr 
fiaM  utter  drinking  or  eating 
fkiity.  Sidftil  ■■  the  sfociuch  t« 
in  SI  iNLtuml  tuie»  it  u  yet  n- 
)i.iMi^  cjfKrtit  dijtt'fttifln,  u  hu 
i>rH'M  witn«>»d  ill  *^om^lch  ita^f- 
^t►^1^  vju'ii  upwurtii  of  half  a 
hijin1rt'<l  neiRtit  fi  undige^tfd 
fniiti  It  nil  brvn  extrncted  fitna 
'  ii.  The  membranoui  portion 
'U  the  pitrtm.wh  U  (gained  from 
the  |>rritoi;«  iim  ;  nithinthuis 
.  situated  it*  muscular  part,  prin* 
apftiU  compMert  nf  U>t-jsHudliiiJ 
■  «tid  traniverw  layer**  by  whieh 
"it*  mntioM:!  \u  di«e«tloii  axe  ne- 
"ipjlalefl  Around  the  cardwr 
.or  teeipl<,vjt  firJf3n\  i  'tron;^  banri.  nf  nr'  Mlar  fibre*  ta  very  evident^  which  eflVTtn.iUy  conftHiiire*  Ihi*  part, 
and  preve<«*  ri.-KLirKttj.li<>ii  nt  vumitiiiff  in  the  horiit^,  exrept  tindt't  evtrbrtdinarjr  rirruimttanwR  fif  mu»^ 
cular  r<>bii«ttHti]  a.nt\  »;  mpatfiy.  U  hj.*  Iwrti  abf^itilr  *h^>wn  th^t  the  flnteM<>r  i art  of  tht-  alimentary 
canal,  m  the  mouth,  IhnMt,  and  euliet,  an;  hncd  witli  culicltr  at  &kii\  Ti:is  cutitle  i<  coniLMUtiil  i^jiu  the 
stomach,  and  lines  nearly  a  half  of  its  internal  surface,  whose  office  seems  to  be  a  more  peiltet  com- 
minution  of  the  food,  which  the  horse  has  no  opportunity  of  remasticating  like  the  ox,  sheep,  &c.  The 
villous  or  sensible  portion  of  the  stomach  is  thrown  into  folds,  so  as  greatly  to  Increase  its  surface :  b»c 
the  comminuted  food  in  iU  passage  becomes  saturated  with  the  solvent  gastric  Juicc^  and  is  then  paMed 
forward  into  the  intestines. 

6401.  Tke  derangem^ni*  qf  tke  itcmaeh  may  be  explained  from  its  anatomy.  Though  small,  apd  its 
sensible  parts  still  smaller,  yet  it  is  sutdect  to  more  diseases,  and  to  more  frequent  derangement,  than  is 
generally  supposed.  It  has  been  proved  to  be  muscular,  and  that  ito  digestive  frinctions  are  performed 
by  means  of  its  muscularity.  It  has  also  been  shown  that  the  contractile  energy  of  the  muscular  fibre,  is 
mainlv  gained  from  the  oxygen  derived  from  the  blood  ;  whatever  tends  to  interrupt  this  separation,  as 
an  unhealthy  sUte  of  the  lungs,  too  quick  action  of  them,  &&  must  derange  the  action  of  the  stomach 
alsa  The  perfection  of  ito  digestive  powers  is  also  derived  from  its  secreting  healthy  gastric  juic& 
consequently  whatever  interrupts  this  process  must  likewise  interfere  with  stomachic  health  ;  and  that 
such  health  Is  more  often  impaired  than  is  generally  supposed,  and  that  many  ailments,  attributed  to 
other  causes,  arc  really  dependent  on  an  aflbction  of  this  organ,  experience  and  observation  will  ftilly 
evince.  Out  of  condition  is  a  most  frequent  complaint  among  horsemen :  their  horses  are  out  of 
rondition,  and  unfit  for  work :  the  appearances  are  various,  but  are  all  well  known ;  yet  it  U  seldom 
con^dered  that  it  is  owing,  in  every  seven  cases  out  of  ten,  to  the  stomach  being  mortndly  afRMted. 
(fi^iS.)  It  is  evident  that  too  fUIl  feeding  must  derange  it,  not  only  by  keeping  it  constantly  dia. 
tended,  and  thus  weakening  its  omacity ;  but  by  entrenching  too  much  on  iU  secreting  office,  and 
requiring  an  inordinate  quantity  of  gastric  fluid  to  saturate  an  undue  quantity  of  farinaceous  matter. 
The  hots,  that  are  frequently  found  on  ito  cuticular  coat,  and  are  there  probably  harmless,  someUmca 
displace  themselves,  and  settle  on  the  villous  part,  where  they  must  occasion  uneasiness  and  probable 
In  dammatioo. 

640SL  Tke  intesHnet  (Jg.  831.  k,  /)  in  the  horse  may  be  considered  not  merely  as  secerning  orguu  alone,  as 
In  man  and  manv  anlmab,  but  as  really  digestive  organs,  and  continuations  of  the  stomachic  viscera. 
This  is  more  particularly  the  case  with  the  small  intestines,  and  may  therefore  entitle  them  to  the  term 
of  alimentary  canal,  and  the  large  to  that  of  the  excremental:  the  former  measure  tnm  twenty-one  to 
twcnty.three  yards  in  length,  and  the  Utter  fVom  seven  and  a  half  to  eight  yards  and  a  half,  according  to 
the  siae  of  the  animal  The  duodenum  U  the  first  of  the  small  intestines,  commencing  at  the  pylo«"»e 
orifice  of  the  stomach ;  the  Jejtmum,  which  is  the  next  and  larger  portion,  and  the  f Hum  ijlg.  SSL  e), 
which  is  still  longer,  form  the  remainder.  The  alimentary  canal  in  its  structure  does  not  difflir  from  the 
sensible  part  of  the  stomach,  having  like  that  two  plans  of  muscular  fibres,  a  circuUr  and  a  longitudinal, 
by  which  ito  peristaltic  motions  are  regulated ;  the  longitudinal  shortening  the  canal,  and  tlio  circular 
^miniahing  its  slse.    The  alimenUry  part  of  the  intestinal  canal  ends  with  this  small  gut,  which  itself 
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tcnninatet  abruptly  in  the  ooecum  or  flnt  of  the  large  Intcttlnea  {Jig.  834  a\  and  which  Intestine  eoni'^ 
menoes  what  has  been  termed  the  excrementltlout  canal    This  entrance 
8:)4  fV  is  edited  in  such  a  manner  as  to  leaTe,  br  a  protrusion  of  its  surface 

inwards,  a  kind  of  valrular  apparatus,  whicn  prerenta  the  return  of  the 
contenti 

6KA3.  Tke  large  HUettinet  (Jig.  831.  k  k]  in  the  hone  are  really  deservinf 
of  that  name,  being*  Tery  cj^nctous;  while  in  man  and  camiyorous  animaC 
they  are  little  diflSrent  ttatn  the  smalL  They  occupy  and  compIet«ly  All 
up  the  lower  portion  of  the  abdomen  :  the  coecum  occuplet  the  right  side, 
and  carries  its  blind  end  towards  the  diaphragm,  which  is  not  fiimished 
with  an  appendix  as  in  man.  A  careAil  inspection  of  this  intestine  will  show  that  the  appellation  of 
excrementitious  canal  docs  not  wholly  apply  to  it:  but  that,  on  the  contrary,  it  performs  some  of  the 
oflBces  attributed  to  the  smaller  intestines.  The  colon  commences  small  flrom  the  side  of  the  base  of  the 
coBcum ;  tmt  soon  enlarging,  it  makes  a  turn  round  the  abdomen,  when  contracting  it  ends  in  the  rectum, 
and  passes  backwards  to  the  anus.  Along  the  course  of  the  large  intestinetf  are  muscular  bands,  which 
throw  their  surfaces  into  folds,  and  al«o  form  them  into  a  continuatioa  of  Cells  (Jig.  831.  m).  By  thes« 
means,  the  matters  are  detained  to  be  acted  on  more  AiUy,  and  finally  they  are  expelled  in  dry 
hardened  balls. 

6l04w  Tke  digestive  proeeu  In  the  horse  is  one  of  the  most  curious  aa  well  aa  one  of  the  most  Important 
which  goes  on  in  the  body.  The  various  actions  of  an  animal  body  produce  relaxation  and  waste,  which 
are  indicated  by  fatigue  and  hunger.  To  restore  the  one,  rest  is  required,  and  to  restore  the  other,  food 
becomes  necessary.  For  the  herUvorous  tribes,  Tcgetable  matter  is  sought  for,  which  being  collected,  la 
masticated  by  the  grinders  and  mixed  with  sahva,  until  It  becomes  a  softened  mass,  when  it  is  passed 
backwards  by  the  tongue  and  molar  muscles,  through  the  arch  of  the  iialate,  in  the  form  of  a  bolua  Re. 
ceived  into  the  pharynx,  which  risel  to  receive  it,  and  the  action  of  which  forces  down  the  epiglottis,  all 
Impediment  is  removed  to  its  falling  in  the  open  (Vmnei  of  the  0M6phagus:  which  having  received  it,  the 
spiral  fibres  of  the  oes<)phagus  force  ft  inwards  into  the  stomach,  while  the  food  remains  within  the 
cuticular  part,  it  is  acted  on  by  pressure ;  but  being  fVirther  removed,  it  meets  the  action  of  the  gastric 
fluid,  by  which  it  Is  reduced  to  a  puluoeous  mass  called  chyme  In  this  sUteit  is  passed  into  the  small 
intestines :  for  in  the  horse,  as  before  observed,  the  process  of  digestion  is  by  no  means  completed  in  the 
stomach,  as  in  man  and  many  animals.  The  exertions  of  the  horse  require  that  he  should  eat  largely  and 
nutritiously,  but  the  bulky  viscera  of  the  ox  would  have  ill  suited  with  his  necessities ;  for  lie  is  not 
only  strong,  but  his  motions  are  designed  to  be  quick  also :  it  was  therefore  necessary  that  some  speciality 
should  occur  to  meet  these  seeming  discordances.   This  consists  in  the  mode  of  dige«Uon,  which  being  but 

-^ -    ..    -      -        -   . ^--.^._...-. ^"i  intestines  participating  in  the 

IT  at  a  meal,  and  yet  in  a  natural 

mt^mc  Ilia  avt/UHH;!!  win  itub  uuiu  iiaii  ui  viUJirr.      nv  wiu  uamt  wi  mm  »ww  miiiS  Of  WateT,  WhcU  the  Same  Organ 

eannot  hold  one  What  is  taken  into  the  stomach  is  therefore  quickly  passed  through  it,  and  more  if 
required.  A  horse  cannot  Ikst  long  without  injury  and  pain ;  his  food  does  not  produce  a  lasting  efltect  in 
the  constitution  as  animal  food  does  on  the  Camivora.  A  dog  fed  once  a  day  will  thrive,  and,  when  fed 
every  other  day  only,  will  not  sufffer  materially ;  but  no  horse  fed  once  a  day  would  support  himself:  even 
oxen  and  sheep^  as  having  a  slower  digestion  and  mora  Intestinal  room,  can  bear  fasting  better  than  the 
horse  As  an  animal  destined  for  quick  as  well  as  great  exertions,  his  wants  prompt  him  to  take  in  a 
moderate  portion  of  lood  only  at  a  time,  which  hto  digestive  powers  peculiarly  fit  him  to  convert  inio 
nutriment  quickly  and  efficaciously,  by  distributing  the  task  through  a  long  tract  of  canal }  instead  of 
conflnlngit,  as  in  man  and  the  Camivora,  to  one  simple  organ,  the  stomach; 

6405.  Tke  ek^mejMu§es  hUo  tke  d^odkmumfrom  tke  ttomaek,  where  it  receives  the  addition  of  the  pan. 
ereaUc  and  tdliary  fluids,  whose  ducts  open  into  that  part  of  the  intestinal  tractsi  Conducted  onwards  by 
the  creeping perautltie  motkm,  it  passes  through  this  long  alimentary  tract  rather  rapidly  in  the  horse; 
but  it  remains  sufilciently  long  to  receive  fVuther  additions  from  the  secreting  surlkces  of  the  smaller 
intestines,  and  probably  to  have  its  work  of  dividon  and  absorption  begun  in  it    Arrived  at  the  larger 


Mutially  completed  In  the  stomach,  requires  a  less  bulk  in  that  organ,  the  intestines  participating  in  the 
labour.  A  horse  will  eat  two  or  three  pecks  of  com  or  ten  pounds  of  hay  at  a  meal,  and  yet  in  a  natural 
State  his  stomach  will  not  hoM  half  of  either.    He  will  also  dnnk  two  pails  of  water,  when  the  same  organ 


the  lacteals  spread  over  the  viUous  surikce  reeoving  the  nutritious  part  under  the  name  of  chyle,  and  Uie 
residue  being  carried  backward,  and  thrown  out  aa  dung.  The  chylous  orifices  belong  to  minute  tubes 
termed  lacteal*,  which  pass  onwards  enveloped  in  membranous  folds  termed  meMentery,  until  uniting  in 
one  trunk  called  thoracic  duett  their  contents  are  poured  into  the  heart,  whereby  they  become  mixed 
with  and  converted  into  blood,  producing  an  increase  to  its  quantity ;  as  the  alteration  it  receives  in  the 
■  "       •        '•     quality,  whic'  ** "      -        -         .    


hings  is  an  amdloration  of  its  quality,  which  it  has  be<n  shown  is  equally  necessary  to  the  animal. 

6406.  Tke  liver  may  alto  be  anuidered  as  a  digestive  organ  (Jig.  83&  b  b),  inasmuch  as  it  secretes  a  fluid 
whose  office  appears  to  be  to  quicken  the  action  of  the  intestines :  at  the  same  time  that  perhaps  the  very 
matter  separated  tends  to  purif>  that  blood  which  has  been  already  dbtrlbuted  to  the  chylopoetic  visoere 
All  other  animals,  except  the  horse,  ass,  and  deer,  are  Airaishcd  with  a  receptacle  for  the  bile,  where  it 
may  be  retained  and  rendered  more  acrid :  but  the  horse  has  no  gall  bladder,  and.  in  his  fcetal  state, 
another  qieciality  presents  Itself  in  this  organ,  which  is,  that  he  is  deprived  of  a  canklls  venhsus,  and  thus 
the  wlKrie  of  the  abdominal  blood  flows  through  the  liver.  From  this  simpUcity  of  structure  in  the  hone 
he  is  seldom  afltected  with  obstructed  or  concrete  bile :  but  the  organ  itself  is  liable  to  inflammation,  and 
also  to  a  chronic  disease  of  it  through  the  medium  of  the  stomach. 

6407.  TV  pincreas  is  an  assistant  to  digestion  alao,  as  we  have  reason  to  cor  '  ^    * 
contents  into  the  duodtoum  with  the  bOe    It  is  situated  behind  the  liver,  bet« 
kidney. 

610R.  TV  ipfem,  or  m<tfO^.  831  d).  Is  a  spongT  body  situated  at  the  neater  c 
Its  use  is  Ukewise  not  clearly  ascertained ;  but  it  has  been  supposed  to  be  that  o 


6407.  TV  pincreas  is  an  assistant  to  digestion  alao,  as  we  have  reason  to  conclude  by  its  pouring  its 
contents  into  the  duodtoum  with  the  bOe  It  is  situated  behind  the  liver,  between  the  stomach  and  left 
kidney. 

extremity  of  the  stomach. 

. ,_  -      of  a  reservoir  of  blood  for 

the  stomach. 

6409.  TV  Hdneifs  are  two  eaeremental  glands  (e  e)  situated  In  the  lumbar  region,  the  right  more  forward 
than  the  left  The  stracture  of  the  kidneys  exhibits  an  external  reddish  part,  an  internal  whitish  part, 
and  a  cavity  called  the  pelvis.  From  this  cavitypasses  out  the  duct  called  the  urHer.  and  brings  with  it 
the  urine  which  is  secreted  within  the  kidney,    llie  writers  convey  the  urine  to  the  bladder. 

64ia  Tke  urine  appears  to  be  afaxal  separation  from  tke  bloody  and  is  in  some  measure  connected  with 
the  skin  in  its  office  Thus,  when  the  penplration  is  great,  the  urine  is  less ;  and  on  the  ccmtrary  in  winter, 
when  the  persfaration  is  small,  the  urine  is  more  considerable  The  kidneys  of  the  horse  are  more  easily 
stimulated  into  increased  action  by  dimretics  than  those  of  man  or  of  most  other  animals ;  and  substances 
which  would  not  appear  potent  act  with  violence  on  his  urinary  organs.  Thus  mow.bamt  hay,  kiln.dricd 
oats,  fte,  wiB  produce  diabisfes. 

6411.  TV  bladder  qftke  korse  UIg.  833.  Q  is  a  membranous  sac  for  the  reception  of  the  urine  It  rests 
on  the  pbbis,  and  is  immediately  under  the  rectum,  it  is  in  part  muscular,  by  whidi  it  can  expel  ita 
contenta  almost  to  the  last  drop.  At  ita  neck  is  a  kind  of  sphincter  to  prevent  the  involuntary  escape  of 
urine  and  at  ita  posterior  part  it  is  pierced  by  the  urteers.  To  the  bladder  is  attached  a  memtwanous  pipe 
palled  the  nritkra,  which  passes  through  the  penis,  and  by  that  means  ejccto  the  urine 

Suwxcr.  14.     The  Fatal  CoU, 

.  641SL  Tke  reprodndive  system  is  one  of  the  mo4t  important  of  nature's  works  ( and,  whether  we  examine 
the  subjiect  anatomicaUy  or  physiologically,  we  shall  be  convinced  that  the  ntmott  wisdom  and  care  have 
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been  displayed  to  perftet  the  oontinuttnc^  of  the  specieiL    The  tender  embryo,  produced  by  the  mutual 
•ympathiei  of  both  parenta,  becomef  'phkced  in  a  situation  the  best  adapted  to  iu  necenitie*  and  mMt. 

Gill.  Preigmameif  mild  ewmtio^qf  the fyeUts.  In  the  pregnant  wombu  the  rudiments  of  the  Aiture  animal 
are  covered  with  expansions  from  the  neighbouring  parts ;  and  derive  nourishment  (hmi  a  communi. 
cation  with  the  mother  by  means  or  the,  umbilical  cord,  and  larther,  by  a  surrounding  fluid.  In  this 
■tate  a  speciality  is  observed  in  ttfe  foetal  tfanfuineolis  cm:ul«tion ;  the  whole  of  its  abdominal  blood  pasa. 
ing  throuah  its  ttv^r  {BIS^)  by  vhrcft  it  galrt^  a  inot-e  ieatiy  and  perfect 'evohiUon  to  fft  tt  at  iU  first 
entrance  into  Ufe  for  active  extfrtlbns.'  Under  these  dtcumstan^  it  daily  acquires  Increase,  until  the 
distention  It  occasion!  b^onts  ^(06  great  Ybr  the  capacity,  wheri  the  itouacalar  flbrel  of  the  uterus,  power, 
fldly  assisted  by  the  diaphragm  and  abdominal  muscles,  contract,  and  thus  force  both  the  foal  and  the 
membranes  into  the  world.  ^  ^       \         > 

6411  Tke  new-AomJItai.on  its  entrance  into «ctive  life,  finds  its  organs  of  immediate  neeesrity  in  a 
full  state  ef  capacity,  '^nlilw  th«  inflinl,  lit  isrl^  flmn  jujijiint,  taut  can  run  and  perform  the  eommon 
phenomena  of  lm>  aiiinAl  wltk  dtext^tytand/eaae.  Its  {lowcriiara,  >iowtver,  not  tufflciently  developed  to 
enable  it  to  l^re  independent:  il  Itas  tken0m»  a  n*oessitt  for  seeking  support  tnm  the  mother,  in  the 
form  of  miUi ;  and  Itimav  thcfcfoi«'  be  aowooitaidQred *in  some  measure  as  camivoroua.  The  milk  ia 
derived  flrom  a  bag  Airnisfaed^iib 'tvfrnipiries,  haiiing^eKcretofy  oiiilels  and  valves  to  prevent  the  aocl. 
denUl  loss  of  the  fluid.  These  valv«sih»tntlinefe  of  .the  foal  loKshes  it  to  displace  by  ito  nose.  The  milk 
'^^  '""'-  ~  "  dvoitttioA  rapidly  increases  and  beoomes  flttiad  to  perform  all  the 
ablefe  ownteraot  i«s  own  vsius,  U  syi^Mthises  enJr  with  Itself ; 
y,  ihe  laetiferoiis  seoretiAn  ceases. 

one  hundred  and  two  nwrss  weire  observed  bf 


of  the  mare  being  higlily  notritiausylts  esroitttioA  rapidly  increases  and  beoomes  titUsd  to  perform  all  t|M 

more  matured  ftinctions, and  wtmntiiUif.-^''' " '*   — -   — »^» .- _  ...^  ..    — 

»bef  ' 

TcMier,  of  «rf)>ch  3  foa£d  on  the  311th  day,  1  on  the  3Uth,  1  on  the  SSSth,  Ion  the  386th,'^S  on"the  183^ 


when  the  parent's  care  beings  no  hmger  necessary, 
M15.  Tke  period  qf  gestation  varies  in  difffprent  marcs 


47  A-om  the  340th  to  the  350tb,  25  from  the  350th  to  the  3eoth,  SI  from  the  390th  to  the  377th,  and  1  oo  the 
asuth  day ;  which  giv^  a  Utltudeof'^dByi  in  tlM  time  of  gest^ion.       ^^ 

ISiTBsscT^  15.     Tht  Foot,  .       ' 

641&  Tkefeet<^tkehoi^preunilktkeir.nAiie4/mictvaMa»ericiiif$pfrn^sv\\h  jq-c^t  complfiltyi^ 
structure.  An  unreflecting  .dbscwar  considerB  anly  the  horny  bos,  and  peH  i  a  pi  nxtif  Ut^  x^\n  tk-  tiwrit  to 
Its  mechanism,  as  be  wpuld  to  *  well  tun^  wooden  1^  of  a  man.  But  a  li  r  ik  c\Am  msx  ion  w  \\\  conntic* 
him  thai  all  the  complexttyi  all  the  admirable  mechanism  displayed  in  the  ju^mbtaei?  uf  fuur  HhKcri  Jind 
a  thumb,  are  heie  concentrated  within  this  horny ibo«  and  iis  appeods«t«.    Aii  the  [>artt  which  i 


Jm  hind  and  the  /ore  feet  do  oet  ina(eBia)ly.diflbr, »  desoiiption  of  one  foet  wi  Ll  n-ire  (at  the  whu^ 

6417.  On.  examimimg  a  perpemUndMraettiam^,  tka  fof4.  and  pattern  ifig  HOjiJ.  there  ^ppe^kn  the  coffin 
bone  (a),  the  navteuUr  or  nut, bone  4*l>  < the  coeonary  or  /Mttle  pasten>  i*onv  ^r%  the  Urprr  jKuU^m 
bone  (d).  the  back  sbiev  m  givat  flmov  IcihIo«  of  the  foot  4<!)»  the  same  ta  i  l]  n  n  &iy  i  n^  dv  er  t  he  n^r  irular 
bone  (/),  iU  termiuatten  or  iaseitiott  into  th«  bottom  «f  Um  ooAn  bone  ^: ,  the  cIa^k  taattct  of  the 
'  II  ,■  sensibieflng/(A),  the  iosensikile  or  Jioiit^  iVuM  i^ii  the  horny  aoi^ 
'  <A),  whjob  includes  tjbe  parts  of  t)i«!  ^^n^tilt.'  foot  i  the  tiutcr  waQ 
of  tbe  hoof  U),  the  elastic  process c^i  iffi)y  the  tfiathment  of  the 
CKtensor  tendon  to  the  coffin  bone  n-j  »fu1  iU  iLi^mchtavut  to  the 
I    coBonary  bone  <o),  which  completer,  liiv  itcttmt^ 

'  641&  Tke  coffin  bone  ifig.  885.  a)  adapU  it»elf  to  tbe  form  otjht 
hoof,  or  rather  is  adapted  by  nature  to  this  eligible  form.  Th'^ 
eminence  in  front  receives  the  insertion  of  the  tendon  of  the  great 
extensor  muscle  of  the  foot,  whose  upper  attachment  Is  to  the 
humerus  or  arm  bone  where  it  is  fleshy,  but  as  it  passes  onwards^ 
it  becomes  tendinous,  expanding  ever  every  joint,  both  to  prevent 
friction,  and  to  embrace  and  give  attachments  to  each  bone^  by 
which  a  simultaneous  movement  of  the  whole  limb  is  made.  In 
the  hinder  limb,  this  extensor  and  its  two  less  adiuncts  irls!^ 
from  the  tibia  and  In  part  from  the  f%mur.  To  the  sides  of  the 
ooflUn  bone  are  attached  the  lateral  cartilages,  and  around  its  sur." 
fiMe  are  marks  of  the  attachment  of  the  laminated  substance 

6419.  Tke  coronary  or  tmaU  pattern  bone  (c),  articulates  with 
the  coffin  at  its  posterior  part,  and  articulating  also  with  both 
these  is  the  navientar  or  nnt  borne  (/),  whose  attachments  to  the^ 
are  effteted  by  ligaments. 

6190l  Tke  koofit  e&nkaL  or  rather,  as  Clark  observes,  slightly  truncated,  and  Is  a  secretion  as  well  from 
the  vascular  parts  of  the  foot  as  from  the  skhi,  as  our  nails  are  from  the  portion  of  skin  called  the  quick. 
The  stnictureof  the  hoof  is  firm  and  fibrous ;  externally  plane  and  convex,  but  internally  concave  and 
laminated.  The  omartert  are  the  lateral  iiarts.  As  the  horn  approaches  the  heels  it  becomes  soft,  and 
is  reflected  inwards.  The  heeU  are  parted  by  the  komjf  firog  {jig.  83&  6),  and  without  the  frog  on  eacli 
side^  the  hoof  inflects  its  fibres  to  form  the  bars  which  are  seen  on  the  under  surfiue  {fit-  S^fi.  c).    In  a 


-<* 


healthy  foot  {M-  837.)  the  heeb  are  round, 
wide,  and  smooth  (a  a),  the  frog  ftiUy  ex. 
panded  (6).  the  bars  or  binders  dbtlnct  (c),  no 
corns  in  the  usual  aiwle  (d)t  the  sole  brood 
and  concave  (d).  In  a  diseased  foot  {Jig.  8S7.)» 
the  heels  are  higlr  " "  ^ 


837 


rd 


sre  high  and  drawn  together  dt  con. 
traction  (a  a),  the  frog  narrow  and  fllled  with 
Assures  from  contraction  and  thrush  (6),  and 
the  sole  greatly  shortened  in  its  transverse  dia. 
meter,  which  is  morbidly  counterbalanced  by 
the  increased  htights  in  the  truncated  form 
(c).  When  the  hoof  is  removed,  the  $en$ibU 
or  fle$hy  tole{Jlg.83S.  k),  above  which  it  im. 
mediately  lies,  presents  itself,  covering  the  whole  of  the  homy  sole,  except  so  much  as  Is  Uken  up  by  the 
sensible  frog  (A).  This  part  is  exquisitely  sensible  and  vascuUr ;  and  thus  we  learn  why  injuries  to  it  from 
punctures  produce  such  serious  eflhcts,  and  why  very  slight  pressure  from  contraction  of  the  hoof  ^v^ 
so  much  pain,  llie  sensible  frog  and  the  sensible  sole  form  the  insensible  frog  and  sole ;  but  when  front 
pressure,  too  much  moisture,  or  other  causes,  the  sensible  frog,  instead  of  forming  horn,  secretes  pus  or 
matter  as  in  thrush,  the  structure  of  the  whole  beoomes  injured  {  and  the  homy  frog,  thus  losing  its  sup. 
port,  gradually  wastes  and  decays.  It  is,  therefore,  evident  that  no  thrush  can  be  entirely  harmless,  as  is 
erroneously  supposed.  Above  the  sensible  froc  and  sole  is  tbe  neat  flexor  tendon,  or  back  shiew,  insert, 
ing  itself  into  the  vaulted  aich  of  the  coffin  {Jig.  835.  e).  This  Important  tendon  arising  from  Its  parent 
muscle  above  the  knee,  whose  origin  is  taken  from  U»e  htunerus  and  51na,  in  its  passage  unites  with  an 
assistant  flexor,  but  which  latter  Is  principally  distributed  to  the  pastent  booes ;  while  the  p4ffitram,  so 
called  because  It  is  perforated  by  tbe  assisUnt  flexor  tendon.  Is  inserted  into  the  vault  of  the  coffin.  ,  In 
the  po^erior  extremities,  the  attachmenU  of  these  two  leading  flexors,  and  a  smaUer  lateral  one,  art 
from  the  Amur  and  tibia. 
tm,  Tke  S€msiHe  Umkuf.    Around  the  turfacc  of  the  coffin  bone  It  has  bfen  noticed  that  theft  eit 
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linear  Indcntatioof,  to  which  about  five  bundred  MmL-cajtOagliioiM  leave*  aro  ittedipd  JBaOi  of  th«M  U 
rceeived  between  two  of  the  horny  lamelUe  which  line  the  interior  of  the  J^im^jr  Hiof:  ^rtff  whfit'it  b 
oon«idered  wh«t  a  vast  surfkce  of  attachment  is  fomie4  by  these  meand,  the  ifrei^h  Of  the  vmori  will 
not  be  wondered  at  No  common  riolence  can  teparvte  these  paxta,  and  thch-  Use.  as  kgibanj'IpAjQUD  to 
support  the  actions  of  an  animal,  at  once  weighty,  strong,  and  extremely  agtle,  must  be  «pnlr«ir^rbir" 
Tesselsand  nerves  of  the  foot  are. derived  from  the  meucarpal  arUrles.  veiqs,  aiid.ii@fves7wnichjus 
behind  the  pastern,  when  the  nuin  trunks  divide  to  proceed  to  each  side  of  tho-R)<>t.ind.are  Iraim^ 
ftom  thence  throughout  it  is  a  dirision  of  the  metacarpal  nerve  on  each  side  of  tbe.lesMr  pastern,  or  i 
the  larger,  as  occasion  auits»  which  forms  the  itcrse  operation,  now  in  vpg\ie  u  f  remedy  for  HbUpU^r. 

Sect.  V.     Disetnes  of  the  Hurse. 

64fiSL  The  dheaaet  of  tke  korwe  are  as  numeroos  and  a*  important  as  his  complioatedMructuc«^anA thearti. 
Ilcial  state  of  his  present  mode  of  life,  would  lead  one  to  expect  Until  of  late  the  treatment  of  Uwse 
diseases  was  conflned  to  the  hands  of  ignorant  fkrriers,  presumptive  grooms,  or  shoeing  smiths  i  and  the 
Ihtc  of  the  animals  was  commensurate  with  the  wietchcd  treatmeat  they  were  subjected  ta  The.  est*, 
blishment  of  a  school  for  the  veterinary  art  has  disseminated  an  improved  practice,  and  spread  hnprovcid 
practitionen  throughout  the  country }  and  we  would  earnestly  recommend  an  application  to  one  of  esla^ 
Dlished  reputation  In  all  cases  of  dimeulty  and  danger.  But  as  it  is  not  always  tnat  such  a  one  is  within 
reach,  to  enabfe  the  agriculturist  to  have  in  his  own  hands  the  means  of  informing  himself,  er  of  being  a 
chedc  on  others,  wo  submit  a  concise  view  of  the  diseases  of  the  head,  necic,  trunk,  and  •extremities, . 
prwedod  by  some  genml  observations 

SuBSKCT.  1.     Generai  JlemaHU  on  the  healthy  and  diteamt  State  oj  tlia  IXitrte. 

M&  Comb'tioa  qfkonet»  Being  In  condition,  in  stable  language,  signifies  not  only  perfect  healtli  in. 
temally,  but  such  an  appearance  externally  as  the  philosopher  wnuM  call  unnatural,  or  at  least  artificial  | 
while  the  amateur  consUlers  it  as  an  essential  requisite  to  the  other  qualities  of  the  horse    This  external 


cbnditfon  Is  denoted  by  a  sleek,  short,  shining  coat,  with  a  dqpee  of  Besh  neMher  beiarring  on<  fatness 
nor  emaciation.  Even  in  this  sense  of  the  term,  caiuUUom  must  be  varied  according  to  thty  uses  of  cfa« 
antm«.    In  the  cart  horse,  provided  there  be  sleekness  of  coat,  looseness  of  hid^  seaiiA  wind,  ft«doii« 


tMna  eteose  or  swelled  legs,  with  good  digestion ;  a  Aalnesi  and  rotundity  of  bulk.  Instead  of  detracting 
Atom  Tris  beautv  or  impeding  his  exertions,  will  add  to  the  one  and  assist  the  other.  •  In  tJie  roacii  horsey 
the  hackney,  the  hunter,  and  the  racer,  a  dillbrcnt  comtUOom  is  expected,  varying  ta  diflbeent^degrcee  Anmi 


the  hackney,  the  hunter,  and  the  racer,  a  diilbrcnt  comtUOom  is  expected,  varying  ta  diflMent^degrcee  Anmi 
that  of  the  cart  horse.  In  both  cart  horse  and  racer,  it  is  equally  necessary  that  the  various  IntcnMl  organs 
shouM  be  in  a  sute  to  act  uninterruptedly  for  the  benefit  of  the  whole ;  buti  in  (addition  to  this,  it-4a 
necessary  to  the  racer,  that  the  greatest  possible  quantity  of  animal  fibre  slieiJlil  be  condensed  iuto  th« 
smalltet  possible  bulk ;  and  that  the  absorption  of  aU  useless  fot  and  otbee*inlefl«tltiai  «)a«ter  should  be^^ 
moted  by  every  possible  means,  as  essentially  necessary  to  unite  lightness  of  body  with  ftill  strvngth 
I  elasticity.    It  is  in  the  attempb  to  produce  such  a  sUte  in  iu  full  pcrfeWflft,  that  all  the  secrets  qf 


iraiiUmg  consist:  but  whether  a  total  departure  flrom  natural  rules,  by  unnabirai  heat,  doprivation  of 
liffht,  samnlating  food,  restraint  from  water,  and  excessive  clothing,  are  besradculatrd  to  pmoiote  it, 
admits  of  much  doubt ;  and  it  is  to  be  observed,  that  the  dawn  of  reason  and  sdrncc  iippcar^  to  be  shin- 
ing through  the  crevices  of  these  darkened  casements ;  for  even  at  Newmarket  thtf  system  h^s  hUely 
much  relaxed  from  its  artificial  rigour. 

6491.  7b  brtng  a  horse  into  eomUttoiunot  only  should  the  purposes  he  is  Intended  for  1)0  fakcn  into 
account,  but  also  his  previous  state  If  ne  be  taken  up  flrom  grass  with  much  fluvb  on  Imn,  It  is  evident 
ttiat  what  is  requfred  is,  to  remove  the  soft  interstitial  matter  it  may  be  siitlftesed  he  has  t;jir.<j(i  by  grfpn 
food,  and  to  repUce  it  by  hard  flesh  ;  and  also  to  produce  a  slediness  of  coat  and  beauty  of  a)>pearance 
To  accomplish  these  ends,  the  horse  should  be  accustomed  to  clothing  and  the  l^U  heat  or>ttK'  stable  by 


degrees  only;  and  also  by  degrees  only  to  the  meditated  change  of  foOd.  wturb  is  bcxt  doHeliy  inaslics. 

*    "^  '    ' aild  dose  of  physic  may  be  given,  during  all  which  mwierate  csjwrfsr  opi     "  ^'  * 

, ,,  Jjut  which  may  be  continued  two  hours  at  a  time    Aller  the  fhiM  ha*  «_  „  _  „... 

to  dre$9  his  coat,  increase  his  exercise  and  his  food,  and  accustom  lilm  toan  inme^mm/ti^'Oth.    In  four 


be  allowed,  as  walking,  but  which  may  be  continued  two  hours  at  a  time  A  tier  the  fh^M  hx$  set,  begin 
to  dre$9  his  coat,  increase  his  exercise  and  his  food,  and  accustom  lilm  toan  inme^mm/ti^'Oth.  In  four 
or  five  days*  time  again  mash  him  for  two  days,  and  give  a  second  dose  t>i'  physic,  a.  very  litUe  stronger 


than  the  first  (654^.)  After  this,  still  f\irthcr  increase  his  warmth,  his  excu  .sc,  dml  bia  fowl,  by  which 
his  belly  will  be  taken  up,  his  fiesh  will  harden,  and  his  coat  will  begin,  to  tail  K  ihird  doW-'  of  phytic, 
or  uflne  balls,  ftc,  are  only  necessary  in  the  training  of  hunters,  ftc.,  and  even  in  thnc,  a  gradual  increase 
of  exercise,  rather  long  continued  than  violent,  with  proper  food,  will  cfllvt  the  end,  if  not  m>  quiclily, 
more  beoeflclally  to  the  animal  7b  brbtg  a  lean  horse  into  amdiiiu*,  a  somewhat  diinavut  )>l«n  should 
be  pursued.  If  fhrni  grass,  still  mash  him  for  a  day  or  two^  by  no  moans  stint  him  hi  iiib  water,  and  vllb ; 
his  mash  let  com  be  also  soaked.  If  com  be  speared  or  malted,  it  will  produce  flesh  •oooer.  But  even 
here,  give  the  horse  moderate  walking  exercise,  and  if  he  be  not  too  much  rcfluci*-.!,  add  a  mild  doso  oyTi 
physic  to  prevent  his  heels  flying,  or  his  getting  bkteL-boand  by  the  incTBased  food ;  but  ifK^cat  noaciatiou, 
foroid  the  physic,  give  him  nightiy  an  alterative.  ( FeL  Pharm*  96B0.  Na  1.)  i4f  iM  app^t^rs iicc  imivovc^ 
gradually  hanten  bis  food  and  incrtfase  bis  exercise 

GI25.  Diseased  oondiHou  <\f  horses.  What  has  been  already  said  relates  to  that  altcr.it'ion  fVom  one  state 
to  another,  netthdl  being  ^h  unheAlthy  one,  which  ewftne  has  reoderal  necessary ;  thus  a  man  in  train, 
li^  for  nmning  or  fighting,  and  a  maA  «ut  of  tra1nia0y«re  both  caassdercd  equally  healthy.  •But  there 
are  djrcumstasices  inn  pnxhi6e  a  wiofNtf  state  qf  oendiitoni  4iflbrent  from  all  thstv.  It  is  < (nt.nion«to 
hear  Mrsons  say,  *'  My  horse  ii  sadlV  oat  of  oomlHlon ;  aiiAl  oMidot  tell  either  wtut  is  the  matftr  with 
him/6  how  to  get  him  hito  better  case."  Varieul  «r^,the  cause*  ttiat  ma)  .'pn^lai  c  Ih}^  :  j  Indt^in 
alter^lbn  e^he  food  or  temperature,  dr  ofhabiU  altoyMher^tnav  baoom4>a  f-MM.  Uom  m  <r.f  «t  horso 
fo|in  »As9to a  heated  stable,  Aill  feeding,  aM'hartf  exerdtaet-rwilt  often  do  it  /ttte^MrL-  tlusf  ihangcs 
ahould always  be  gfa^ud.  Bad  food,  as  mow.bumt  hay^  nRisCy.ostB(-bains,  &c  ,  uko^vt^e  iillurr:a  waters, 
foul  air,  ftc,  i^fik-frequent  causes.  Diabetes,  ok>  pmAise- staMag,  is  often  brougtir  uti  l»y  \\\f^^  ine^stis,  and 
the  condition  of  the  norse  boctnncs  greatly  reduced.  It  is  requMtc,  therefore,  i'>Ncn4ju:re  wh«rther  anv 
of  these  errors  are  in  existence,  ohd  to  immediately  remove  them :  but  it  often  hapix  ii!>  tliat  the  stonLaeh 
has  become  relaxed  and  the  hide  beoomo  bouhd ;  neither  of  which  readUs  r<iip.ov«,  even  though  the 
original  evil  may  be  amended.  When  the  relaxed  steinaeh  has  pcoduoed  lavqia.,  treat  iliu  mouth  as 
describ^  under  that  dlfiease  {64161) }  but  the  stomaoh  Itself  must  be  prtncipally  attended  ta  )  tn»t  wa«h 
Wd  give  a  (lose  of  physic :  after  it  has  sc^  coMttnenbe  the  treatment^  if  the  horse  be  of  a  full  ImUU.  by  « 
moderate  bleedhag  and  a  nightly  alterative  {Vet.  Pkann.  CidO,  No.  1.  or  8.)  &it  if  ht&  be  nut  iu  full,  but 
ip  low  flesh,  Qommence  by  a  daily  tonic  {Fel  HMnm^SSi.  No.  1.  or  S.),  which  will  gradually  remove  th^ 
nvelling,  wlUiin  the  mouth,  and  loosen  the  hide  A  sodden  cold  applied  to  the  skin  often  brings  on  a 
want  ofeonditfon  with  surfeit,  Ih  which  cases  bleedingv  ni«Mf  alteratives  {yet.  Pharm.  G55a  No.  1.  or  2.) 
with  or  without  an  assistant  dose  of  physic,  m  the  habit  of  the  horse  Tomy  lequiccw  consUtute  the  proper 
treatment.  Womu  form  another  cause  of  morbid  ooNd»lfo(i,wtaiGhr  are  to  be  ramoved  «s  described.  (6m,) 
^cesswefniigite  Is  a^opro^eti^bfaf  badsti^  otcondltioiu  which  often  proveswery  obstinate  Tuning 
out  to  very  good  grass  is  the  quickest  cure.  siAl  when  that  is  hupraeticable^  soiUng  in  Mte  stable,  ocfoeding 
vrfth  carrots,  parsneps,  beet-tMt,  ftc.Srfii%egood  vestorsHwcsy  aBaacdiciBOB>g»r6  tiuicsdaily.  (VeU  Pharm. 
G551.  Ma  1.  oi  S.}    H  wil)  be  only  necessary  to  add,  that  in  considering  the  state  of  a  honets  fumiiUon, 
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the  eflkct  ii  Apt  to  be  mistAken  for  the  came,  and  the  symptom*  fbr  the  dlaeaia  Hide  boitn  I  snd  1 
are  not  in  themselves  any  thing  more  than  effbcta,  or  iTinptoms ;  the  fomer  being  oinunonlT,  and  the 
latter  being  always,  dependent  on  a  deranged  state  of  the  stomach :  both  are,  therefore^  to  be  treated 
accordingly.    Exactly  the  same  will  apply  to  all  the  other  symptoma  of  morbki  oomditi«m. 

SuBSXCT.  2.     IiiflammtUory  Diseate$  of  the  Hone* 

64S6.  The  inflammatory  diseasfi  qf  the  horse  are  numerous,  but  his  fevers  are  few :  a  febrile  state 
being  generally  brought  on  by  the  inflammation  of  some  important  organ.  Inllammatum  mav  be  con- 
sidered as  general  or  diffused,  and  local  or  confined,  and  both  seem  to  arise  from  an  afltetlon  o€  toe  blood*. 
vessels,  and  perhaps  from  a  peculiar  state  of  the  blood  Itself. 

6427.  General  or  eUffitsed  iy^kanmaiiom  constitutes  fever  or  extensive  inflammatorv  afRction,  and 
appears  to  consist  in  an  increased  action  of  the  heart  and  arteries,  accompanied  with  an  increase  of  heat 
In  some  instances  where  the  fever  is  purely  symptomatic,  and  dependent  on  tbe  Inflammation  of  aome 
important  organ,  as  of  the  lungs  or  the  intestines,  the  circulation  appears  retarded  rather  than  IncreMed* 
from  interruption  arising  to  its  passage  through  the  heart 

&lfi!^  Local  or  confined  inflammation  is  also  dependent  on  an  affection  of  tbe  blood-vessels,  but  ooo. 
fined  principally  to  the  blood  vessels  of  the  part  afitected.  It  is  betokened  by  redness  in  the  skin,  tiunoar 
or  swelling,  heat,  and  tenderness,  with  pain.  Infiammations,  both  difiUsed  and  local,  are  brought  on  by 
excitements,  such  as  over.feeding^xcessive  heat,  the  reaction  produced  after  cold,  and  tbe  reaction 
produced  by  inordinate  exertion.  Those  more  exterior  arise  from  injuries,  the  application  ci  improper 
substances,  &a  Inflammations  terminate  in  various  ways ;  but  it  is  to  be  remarked,  that  in  consequence 
of  the  very  large  circulatory  system  in  the  horse,  his  febrile  aflbctipns  rage  higher,  and  terminate  sooner, 
than  in  man.  llie  usual  termination  of  inflammatory  affections  in  the  horse  is,  by  rescdution,  eflVidott, 
suppuration,  and  gangrene    Schimis  is  not  at  all  a  common  termination  of  inflammation  In  the  horse. 

6129.  Ii^flammation  qf  the  brain  (phreniiiM),  brain  /ever,  phrenqt  finer,  ttaggers,  mad  and  *leenr. 
There  arc  few  diseases  more  likely  to  be  misUken  bv  inexperienced  farriers  than  this ;  it  is  not  to  be 
wondered  at,  therefore,  if  indiffbrent  persons  should  be  led  into  error  by  it  It  appean  in  two  fonns, 
a  violent  frantic  one,  and  a  sleepy  lethargic  one;  and  tbe  latter  Mipearance  is  also  common  to  a  disease, 
not  dependent,  as  this  is,  on  idiopathic  inflammation  of  the  brain,  but  on  a  paralytic  aflbction  of  the 
stomach,  and  thence  it  is  called  stomach  staggers.  This  latter  afftoction,  however,  may  be  diatinguiabcd 
fh>m  the  former  by  attending  to  the  colour  of  the  eyelids,  nose  linings,  mouth,  ftc,  which,  in  i  " 


staggers,  are  usually  more  yeitow  than  red ;  whereas,  in  sleepv  staggers,  they  «ze  more  red  than  yelhnr. 
Inflammation  of 'the  brain  shows  itself,  in  general  cases,  by  disinclinatton  to  food  and  molioa,  drowsiness, 
accompanied  by  a  heaviness  and  closing  of  the  eyelids,  with  moisture  and  redness  of  them ;  and  also  or 


the  linings  of  the  mouth  and  nose.  Sometimes  these  symptoms  Increase  until  the  horse  becomes  comatose, 
and  after  a  flew  frightftil  struggles,  he  sinks  to  rise  no  more  In  these  cases  the  pulse  is  apt  to  be  oppressed 
Instead  of  increased:  but  most  fr«quetitly  after  the  flrst  stages  he  becomes  ftirious,  plunges  about,  and 
is  vicious  to  himself  and  others,  approaching  to  a  state  of  madness,  in  which  state  he  oontlnuea  till  he 
sinks  from  his  own  exertions,  when  he  rises  again  to  renew  his  violence 

643U.  The  causet  qf  staggers  may  be  various :  the  immediate  are  either  an  original  accumulation  of 
blood  within  the  brain,  or  the  translation  of  the  inflammation  of  some  organ  to  the  brain ;  as  a  remote 
cause  it  is  often  brought  on  by  too  Aill  feeding,  without  suflSdent  exercise,  and  particularly  in  horses  at 
one  time  working  very  hard,  and  at  another  suffered  to  remain  inactive,  but  which  horses,  whether  used 
or  not,  are  equally  fed.    Suaden  cold,  violence,  &c.,  may  bring  it  on. 

6431.  The  treatment  <^sttggers  should  be  begun  by  abstracting  a  very  large  quantity  of  Mood  pramptij, 
by  opening  both  jugulars,  and  letting  the  horse  bleed  to  the  amount  of  ten  or  even  twelve  quarts ;  repeat. 
ing  the  same  until  the  delirium  ceases.  After  the  flrst  bleeding,  back  rake,  throw  up  a  laxative  clyster 
{VeL  Pharm.  6564.),  blister  the  head,  promote  a  current  of  free  air  in  tbe  stable,  and  treat  altogether  aa 
directed  under  other  febrile  affbctiona. 

6433.  Locked  Jaw,  staa-evil,  or  titamu,  arises  from  cold,  exccs^e  fktigue.  sometimes  perhaps  fima 
worms,  but  more  often  from  a  wound  of  some  part,  as  pricks  in  shoeing,  &c.  Such  wound  is  sddcn  in  a 
recent  state,  but  after  two  or  three  weeks*  continuance,  sometimes  sifter  it  has  healed  even :  it  Mknn 
docking,  gelding,  and  nicking  frequently,  and  is  preceded  by  a  flabby  unhealthy  jstate  of  the  wound. 
It  is  not  always  produced  by  an  open  wound :  it  is  sometimes  consequent  on  a  bruise,  strain,  ftc ;  and 
Is  sometimes  brought  on  by  cold,  violent  exertipns,  &c.  ftc.  It  appears  as  an  aflfbction  of  the  bialn,  whidi 
transmits  its  morbid  irritation,  particularlv  to  the  nerves  attached  to  muscles,  by  which  they  become 
cramped,  or  may  be  considered  as  in  a  high  state  of  action,  giving  the  horse  a  peculiar  look  of  energ]r» 
as  though  immediately  stopped  from  ftill  speed,  with  his  nostrils  extended,  his  head  raised,  and  nose 
carried  ibrward  ;  his  legs  straddle  wide,  and  his  tail  is  cocked  and  quivers,  as  after  violent  exerdse.  The 
Jaws  will  now  be  found,  if  not  closed,  yet  nearly  so,  when  he  is  caXLtAJaw-set. 

64SS.  The  treatment  is  not  often  successful ;  but,  however,  it  is  sufflcientiy  frequent  that  it'  is  so,  to  de. 
serve  the  utmost  attention  Blaine  informs  us  that  enormous  bleedings  have  succeeded  j  but  he  plaoea 
his  principal  dependence  on  the  application  of  cold  by  the  means  of  ice,  or  of  constant  dashing  win  cold 
water,  with  an  active  blister  applied  the  whole  length  of  the  spine.  Balls  of  camphor  and  opium,  to  the 
amount  of  two  drachms  of  each,  may  be  given  every  three  hoursi  If  any  room  remains  in  the  mouth,  th« 
ball  may  be  passed  up  by  means  of  a  stick,  or  it  may  be  given  as  adrtnk  by  means  of  a  syringej  and  even 
when  the  mouth  is  entirely  closed,  he  informs  us  we  may  eive  a  drink  by  the  nostrils.  ICoorcroft  osed 
cold  alsa  Fearon,  on  the  contrary,  has  experienced  benefit  flrom  a  bath,  heated  to  ninety  degrees,  and 
kept  at  that  temperature  for  three  hours.  White  recommends  camphor  and  opluiii.  Wtlkinson,  df 
Newcastle,  has  been  very  successful  by  keeping  up  heat  and  stimulus  over  the  skin  in  general,  by  nuntts 
of  newly  stripped  sheepskins  put  on  hot  Perhaps  if  the  body  were  previously  rubbed  wltti  (^  or  tunen. 
'  common  oil  two  parts,  It  might  aalst  Wilkinson^  plan,    when  locked  Jaw  ailaes  horn 


tine  one  part  and  common  < 

nicking,  it  might  be  prudent  

them;  and  when  fhmi  docking.  It  wouki  6e  ad'vis^>le  at  once  to  cut  ofT  another  portion  of  the  tail ; 
which  practices,  in  both  instances,  would  aflbrd  a  moderate  chance  of  saving  the  animaL  It  is  nnrrasMnr 
friither  to  remark,  that  it  is  of  great  consequence  that  the  bowels  be  kept  fkee  ftvsn  tsacm,  by  raking  and 
clysters.  With  regard  to  the  hitter  they  are  very  important  In  this  disease,  as  a  medium,  oommonfy  tbe 
only  one.  of  giving  •upport  A  hone  has  been  kept  alive  on  nourishing  dysters  alone  for  feven  or  eight 
days.   (ret.  Pharm,  6566.) 


lays.   (Vet.  Pharm,  wss.) 

6434  Catarrhal  fever f  epidemic  catarrh,  it^flssemus,  dktemper,  cold,  moiJbunJeftng,  4e.  Theae  naoMi 
niply  to  one  common  disease,  which  often  in  rainy,  variable  seasons  appean  as  an  epidemic,  and  aflbcts 
thousands  of  hones  at  onoe  It  is  observed  to  be  particularly  prevalent  in  this  ftaim  in  the  ^ng  of  aome 
yean,  man  than  of  others.  It  is  not  contagious,  like  the  mora  malignant  ftma,  but  la  broogbt  on  aa  an 
epidemic  by  the  same  causes  betaig  applied  to  nearly  all  subjects  alike  j  which  ara  altenatlbos  of  heat  wlHi 
cold,  moisture,  and  dryness,  frc.  In  crowded  cities  and  large  towns  it  is  more  prevalent  than  In  more 
open  situations,  and  it  is  more  flrequentiy  found  in  the  young  than  In  aged  hewes.  Where  it  does  not 
exist  as  an  epidemic^  It  is  brought  on  B^  an  aoddental  cold  taken.  It  is  of  great  consequence  to  dla- 
ttiigulsh  it  fhmi  pure  Inflammation  of  the  lungs,  with  which  it  is  very  apC  to  be  confounded }  and  which 
mistake  is  often  a  fktal  one,  fhmi  the  treatment  being  in  some  essential  paitieulan  diflbrmt  Inflami— 
tion  of  the  lungs  oonimenoes  by  a  short  cough,  without  much  other  disturbance  to  the  health  than  tbe 
pain  it  gives  the  horse  to  oougfa ;  but  which  Is  often  so  considerable  as  to  make  him  stamp  his  fieet  while 
coughing.  If  a  horse  in  tbe  distemper  coughs  early,  it  te  not  a  hollow,  harsh-soundUw,  and  distreaslnft 
cough  fa  this  kind ;  If  he  exptesses  uneasiness,  it  is  principally  from  a  sore  throat,  wblw  is  vary  oonnnon 
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In  distemper,  tmtbf  no  mMmoommon  Id  pneviDoaU  The  wre  thnMlIn  dMtnper  glrei  the Inne a 
dUpcMltion  to  reftMe  hit  Ibod,  or  he  chcwt  It  and  lets  the  quid  All  without  ewalkming  it  He  reftiaee 
water,  particularly  if  it  be  placed  on  the  ground.  Hit  cough  b  quick,  ihort,  and  uiually  louiku  more  moUC 
than  Danh  and  dry ;  but  though  coounoo,  this  la  not  InTariaMy  the  caee.  HU  eret  are  heavy  and  molft, 
hie  breathing  le  quickened,  and  hie  ears  and  lep  are  alternately  hot  and  cold.  Hie  note  on  looking  into  it 
It  redder  than  utual,  and  toinetlaMii  hit  glandt,  at  well  tubmaxillary  or  Jaw  slanda,  at  hit  parotid  or 
vlTce.  are  tumified.  On  the  teoond  or  third  day  exceatfye  weakness  comet  on ;  the  cough  becoinet  more 
palnnil,  the  pulse  It  quickened,  and  the  nose  biegint  to  run.  After  which  the  horse  either  runt  off  the 
diicase  bv  thit  suppuration,  or  it  goes  on  to  destroy  htm  by  the  height  of  the  fever,  and  degree  of  weafc> 
ness  produced,  or  bv  suA)C8tion  from  water  in  the  chest    Now  and  thcn^  although  recovery  takes  places 


an  obstinate  cough  it  left ;  and  In  a  few  cates  the  diteasc  terminatct  in  glanders. 

6135.  Tke  irtattmeiU  may  In  tome  catet  be  cut  very  short  $  for  as  in  almost  every  Instance  a  thiv^ng 
fit  begins  the  dlteaae,  so  when  many  horses  are  in  a  ttaMe,  and  the  ditcase  is  very  prevalent,  those  who 


have  not  been  attacked  should  be  watched,  and  the  moment  such  an  attack  does  take  place,  give  of 
9we€i  spirit  nf  nitre,  or  when  not  at  hand  of  tpirU  ttf  kariahom^  an  ounce,  in  a  pint  of  sound  ala 
Exercise  the  horse  bnskly,  then  well  hand  rub  him,  clothe  him  warmlv,and  it  is  more  than  probable  that 
the  dlteete  wiU  be  out  thort  But  thould  it  proceed,  or  should  the  dueate  have  gone  on  unobterved  to 
the  appearance  of  the  tymptom  detailed,  begin  by  bleeding  moderately,  if  the  horse  be  not  already  weak^ 
or  if  there  have  not  appnred  the  running  of  matter  fttmi  the  nose  If  there  have,  the  bleeding  had 
better  be  dlqwnsed  with,  unless  the  fever  appear.  ft>om  the  quick  fUU  pulse  and  redness  of  the  inner  sur- 
fcoe  of  the  nostrUt  and  eyelidt,  to  be  still  so  considerable  as  to  require  it ;  in  which  ease  we  mutt  not  be 
deterred  ftom  one  moderate  bleeding ;  and  which,  if  the  febrile  tymptomt  do  not  abate,  may  be  even 
repeated.  It  will,  however,  in  general  cases,  be  advisable  to  avoid  bleeding  after  the  second  day  of  the 
attack,  or  after  the  discharge  has  appeared  from  the  nose,  or  after  oonsid«rak>le  weakness  has  come  oik 
In  all  catet  a  very  cool  temperature  it  etsentially  requisite:  hot  stables  or  hot  clothing  it  very  per. 
niciottt,  but  particularly  the  former.  A  hood  it  not  improper  over  the  head,  because  it  enoouraget  the 
running  to  make  an  euiy  appearance ;  and  Ibr  this  reason  a  warm  mash  mav  advantageously  be  hung 
round  Uie  neck  three  or  lour  times  a  day.  Before  the  discbarac  commences,  gfve  night  and  morning  the 
fever  powder  {Vet.  Pkarm.  6578.  Na  1.  or  SI)  In  a  math  or  drink ;  after  the  running  hat  cone  on,  or  ai 
toon  at  the  weaknett  hat  beeome  contideralde,  give  night  and  morning  either  of  the  fever  drinks.  ( VeL 
Pkarm.  657%  Na  &  or  4)  Malt  mashes,  when  the  weakness  is  great,  are  proper  j  at  other  timet  bran 
mashes  with  ploity  of  chilled  water  are  best  To  relieve  the  throaL  rub  the  outside  with  mild  liquid 
blister  (#^«1  Pkarm.  6563.) ;  and  if  the  weather  be  warm  enough  to  aUow  it,  two  or  thiee  hours  turning 
out  in  a  field  each  day  it  proper.  Green  meat  in  the  ttable,  when  it  oan  be  procured,  thould  Ukewite 
begivea 

6M&  MaUgnaMi  tpidemie,  ffmrrafn,  or  nert  Now  and  then  the  dittemper  or  Influensa  atwimea  ft 
diaracterof  uncommon  malignance:  which  la  happily  not  ftequent  here,  but  not  unfirequent  in  con* 
tinental  countries }  sweeping  off  a  third  of  the  horses  and  kine^  without  any  means  being  found  suflSclent 
to  arrest  its  progress^  In  these  catet  it  it  highly  contagiout,  attacking  almost  all  the  nonet  at  well  •• 
cattle  within  itt  sphere  of  action,  or  which  communiciite  with  each  other.  Dr.  Layard,  and  Onner, 
Englith  writert  of  ettablished  reputation,  noticed  the  appearances  of  this  disease  long  ago :  and  their 
descriptions  are  not  dllfereni  fttna  the  milder  kind  noticed  (613«.)  but  in  degree.  The  throat  it  Intentdy 
tore,  and  the  mouth  ulcerated ;  the  fdandt  of  the  head  swell,  and  sometimes  these  and  other  parts  sup^ 
purate  and  burst  The  matter  ftom  the  nose  It  bloody,  and  the  itench  intolerable ;  the  weakncet  it  alM> 
peculiariv  great,  and  shows  ittrif  eariy. 

6iS7.  Tke  treatment  recommended  by  Blaine  It  the  early  use  of  malt  mashes }  even  ale  Is  indltpensahlei. 
Oreen  meat  shouM  be  allowed,  and  a  very  cool  atall  it  necettary,  having  a  ftee  communication  with  the 
open  air.  At  medicine,  three  doeot  are  necettary,  every  day,  of  the  malignant  epidemic  fever  drink  ( VH. 
Pkarm  65B8.) ;  half  a  pint  of  veatt  wKh  a  pint  of  ale  hat  been  given,  wltb  good  eflfect,  tliree  timet  a  day  { 
also,  to  prevent  the  infection  nom  ipieading,  Aunlgate  the  ttablet  and  all  the  outhoutet  with  thepiweiK 
tlv«AimlgaUon.  {Ftt,  Pkartn.  CBBS.) 

SuitBct.  8.    Diteam  tftktt  Bead. 

61S8.  Epileptj^^  megrinu,  ahtrdift  or  iumtiekt  are  epileptic  attackt  of  greater  or  len  violence^  and  which 
are  apt  to  be  confounded  with  the  accidental  strangulation  that  aometimes  takea  place,  ftom  a  collar  too 
tight,  or  from  drivina  a  horse  bard  up  hill,  ftc.  The  epileptic  fit  makes  itt  appearance  by  a  sudden  stop  i 
Ifthe  horse  be  in  ac«on  he  shakes  his  head,  looks  wild  and  irresolute,  but  after  some  time  he  proceeds  { 
when  more  violent,  he  suddenly  fells  down,  Is  convulsed,  dungs  and  stales  Insensibly,  and  remains  some 
time  before  he  rccoven.  This  disease,  Uke  staggers.  Is  generaliv  the  oontequenoe  of  too  ftall  a  habit  \  and 
It,  therefore,  bett  relieved  bv  bleeding,  and  a  more  moderate  diet ;  and,  where  it  it  convenient,  a  run  at 
grata  should  be  allowed  to  alter  the  habit 

6499.  Tke  disease*  qf  tke  korse*s  eyes  are  not  Dumeroiu,  but  they  are  very  destructive  The  principal 
are  ophth(ilmla  and  gotta  sertea. 

6Ma  Tke  opktkMptia,  lunatic,  or  moonMhidaeu,  It  a  very  peculiar  dlteaae  among  horses,  aflhcting  their 
eyes  generally  about  their  ftill  growth,  but  sometimes  later,  and  seldom  earlier.  It  is  but  little  known 
among  mules  and  asses,  and  unknown  in  oxen  and  sheep,  ft  does  not,  however,  appear  to  be  a  disease 
natural  to  the  horse,  as  wild  ones,  or  even  thote  little  tubjected  to  artificial  restraints,  are  not  observed  to  bo 
subject  to  it :  but  among  others.  It  is  become  so  common  as  to  have  the  tendency  handed  down  in  the  breed* 
the  progeny  of  some  stallions  being  more  prone  to  it  than  otheni  It  is  often  very  sudden  In  lu  attack^ 
the  eyelidt  behig  found  swelled  and  almost  cfesed  to  avoid  the  light;  they  are  also  very  red  within,  and 
the  haw  Is  half  drawn  over  the  surfece ;  the  tears  flow  down  the  face  perpetually,  and  the  whole  need 
Is  hot :  now  and  then  these  appearances  come  on  gradually.  The  suddennees  or  the  attack  makes  the 
complaint  to  he  attributed  to  accident,  at  blows,  hay-seeds  within  the  eye,  Ac.;  and  it  is  frequently 
difficult  to  get  the  owner  of  such  a  horse  to  believe  that  a  constitutional  attack,  as  It  usually  Is,  can 
come  on  so  suddenly.  Sometimes  as  it  comes  on  quickly,  so  it  toes  off,  the  eye^  from  being  opaque  and 
milky,  in  twcnty.four  hoitis  liecoming  clear  and  annost  welL  When  such  an  attadc  has  taken  place, 
even  if  nothing  he  done,  the  horse  sooner  or  later  amends,  and  the  eye  or  eyes,  ••  for  it  is  sometimes  one, 
and  sometimes  both  that  are  so  attacked,  —  become  again  clear  and  wdl,  and  remain  so  an  indefinite  period, 
from  five  or  six  weeks  to  as  many  months.  Another  attack,  however,  sooner  or  later  follows,  to  which 
others  succeed,  each  leaving  increased  milklnett  on  the  outer  coatt,  and  tome  dimnett  within  the  pupil* 
either  speck-like  or  diffused;  and  finally  the  horse  becomet  blind  from  cataract.  When  one  eye  goei 
blind  totally  before  the  other,  it  is  often  the  means  of  preventing  the  ftiture  attack  on  the  remainina  one  | 
which  has  given  rise  to  a  custom  of  putting  out  one  eye  to  save  the  other,  and  which  hat  succeeded.  At 
this  is  a  constitutional  disease,  brought  on  by  artificial  habits,  as  over-exertion,  close  unhealthy  con- 
finement, and  heating  food;  so  it  it  dear  the  abstraction  of  all  these  are  necessary  to  remove  the  com. 
plaint,  and  to  prevent  a  recurrence :  but  particularly  the  close,  dark,  and  unrentilated  state  of  the  stable 
should  be  attended  to,  as  well  as  the  removal  of  the  litter,  which  retabis  the  volaUle  alkali  of  the  urine^ 
and  irritates  the  eyes  most  injuriously.  The  food  should  be  mild  and  cooling,  and  the  exercise  moderate, 
but  long  continued.  Under  the  height  of  the  attack,  however,  rest  is  advisable,  with  moderate  light,  which 
may  be  still  lUrther  moderated  by  keeping  over  the  eye  or  eyes  a  thick  cloth  wet  with  goulard  water.  ( Vet. 
Pkarm.  (iS73.)  Sometimes  one  quarter  of  vinegar  to  three  quarters  of  water  has  been  found  a  useftil 
application ;  and  whichever  is  used,  the  eyes  and  eyebrows  should  be  kept  continually  wet  with  it,  which 
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by  exciting  evapontlon  will  keep  Che  pert  cooL  A  letaii  may  be  Introdnoed  vndcr  the  eye  or  Jaw. 

caics,  blistering  the  ftirehead  or  cheek  ii  (bund  ueefkil }  but  In  erery  instjuioe  bleeding  to  pvopei, 

should  be.  repeated  until  the  diaoue  leMen&    When  the  hone  to  very  AiU  and  gvoit,  physic  and  alteFstiTee 


auiiit  the  cure:    When  bltoterlng  to  used  in  any  part  near  the  eye,  the  grealert  care  to  raquiiite  to  prevent 
~       '   '      1  into  it    A  very  peculuur  ophtnalmic  aflfeotloii  to  atoe  fom    ' 


the  blistering  matter  flnom  being  rubbed  into  it    A  very  peculi 

occasioned,  particularly  to  the  horses  of  hot  cUmatos,  by  the  entrance  of  a  flllirla  or  thread.worm  Into  the 
globe  of  the  eye,  which  swimming  about  in  the  aqueous  humour,  eventually  oecasions  violent  Inflam. 
mation.  The  cure  oonststs  in  letting  out  the  aqueous  humour  with  a  laneet,  when,  the  fil4ri3  escaping 
with  the  fluid,  recovery  follows. 

6441.  G4Uta  t^hiaorglau  «y«f,  so  called  from  the  peculiar  glassy  appearanoe  of  the  eye,  arise  tram 
a  paralysto  of  the  optic  nerve.  As  the  eye  to  not  materially  altered  In  appearance,  a  horse  often  be. 
conies  blind  without  its  being  nociceti,  until  hto  cautious  stepping,  quick  motion  of  hto  ears,  &c,  give 
notloe  of  the  case  On  examination  it  will  be  found  that  the  pupil  remains  dilated,  however  grait 
the  light,  and  the  eye  is  irrecoverably  lost  In  the  very  early  stages,  bUslers  to  the  fbrebead  and 
stimulants  to  the  eyes  {•»  white  vitriol  a  drachm,  water  four  ounces^)  may  be  tried,  but  with  fisint  hopes 
of  success. 

(iM2.  Pcie  evU    Thto  complaint  commonly  requires  the  attendance  of  an  experienced  practitioner :  but 


the  prevention  to  often  in  the  power  of  owners,  and  others  about  horses ;  and  to  thto  point  we  shall  par. 
tlcutorly  direct  their  attention.  Pole  evil  is  commonly  the  elRct  of  acddent  Repeated  small  biows 
of  the  manger,  or  continued  pressure  from  hanging  back  on  the  halter,  &&,  will,  if  not  remedied, 
produce  swelling  at  the  nape  of  the  neck,  with  some  tenderness.  In  this  earlv  statcw  if  the  collar  be 
removed,  and  the  part  be  kept  continually  wet  with  vinegar  and  water,  the  swelling  will  often  disperse: 
but  if.  In  spite  of  thU,  it  proceeds  to  suppuration,  let  a  vent  be  made  for  the  matter  by  a  seton  (63S7.} 
so  that  it  may  readily  flow  out  Introduce  nothing  healing,  but  encoura^  a  free  dischaig^  and  it  may 
yet  heal  at  once.  When  such  is  not  the  issue,  the  disease  attacks  the  ligaments,  sinuses  nmn,  and  the 
matter  burrows  under  the  skin  and  muscles,  when  a  seton  must  be  introduced  from  the  opening  above  and 
should  be  brought  out  at  the  bottom :  the  seton  should  be  then  daily  wetted  with  the  liquid  blister.  (FHl 
Pharm.  6563 )  Should  thU  plan  fail,  escharotios  will  be  required  in  the  form  of  the  icaitUng  mijiiure. 
(Vet.  Pharm.  65S6.) 


6M3.  Strangles,  vwei,  or  ives.  This  disease  has  been  likened  to  the  human  measles ;  because  it  usually 
_  jtacks  everyhorae,  and  most  of  them  at  a  young  period,  between  three  and  five  yoara  It  to  fortunate 
when  it  attacks  colts  at  grass,  as  it  seldom  occasions  inconvenience,  which  has  led  some  penons  into 


error  by  turning  their  horses  out  as  soon  as  attacked  j  but  it  is  not  found  that  stabled  horses,  thus  turned 
ou^  pass  through  the  disease  more  mildly,  but  the  contrary,  exc«>t  the  disease  exists  under  its  very 
mildest  form,  white  has  conjectured  that  eolts  breeding  the  strangles  while  at  grass  are  afterwards  ex. 
empt  fhnn  glanders,  but  thto  wants  confirmation.  Prosser  has  also  afflrmed,  that  inoculation  by  the  matter 
of  strangles  to  good  ;  because  it  mitigates  the  complaint,  and  renders  the  horse  not  liable  to  any  future 
attack  :  but  the  practice  has  never  gained  ground.  When  the  strangles  occurs  in  the  stable,  and  now  and 
then  also  in  the  field,  it  proves  a  severe  disease,  and  shows  itself  under  the  appearance  of  a  cold,  with 
cough,  sore  throat,  and  swelling  of  the  glands  under  the  Jaws,  or  behind  and  under  the  ears.  Sometimes 
there  is  not  much  external  swelling,  and  the  tumours  break  inwardly,  and  nature  eflbcts  a  cure;  at  others 
they  break  outwardly,  and  the  disease  runs  ofTthat  way  j  and  sometimes  the  swellings  dtopersc  either  by 
nature  or  art,  which  breeders  think  unfavourable,  as  they  suppose  it  renders  the  animal  liable  to  a  ftiture 
attack,  but  many  so  treated  pass  the  remainder  of  their  lives  without  more  affbction. 

6W4.  The  treatment  of  strangles.  When  the  swelling  lingers,  and  neither  comes  forward  nor  recedes, 
poultices  are  preferable  to  fomentations,  which,  by  leaving  the  horse  wet,  promote  evaporation  and 
produce  cold.    Peol  recommends  blistering  the  part,  as  the  best  means  of  promoting  suppuration.    The 


horse  should  be  kept  very  cool,  and  bran  mashes  with  warm  water  should  be  hto  principle  support,  unless 
the  complaint  tost  long,  and  produce  much  weakness,  when  malt  mashes  should  be  substituted.  Bleeding 
to  only  advisable  when  the  early  symptoms  are  violent,  as  heaving  at  the  flanks,  extreme  soreness  <n 
throat,  witli  much  swelling  around  it,  and  considerable  cough,  In  which  case  bleedmg  and  lever  medidnas 
are  proper. 

CA46.  Vioet,  or  ives,  is  supposed  to  be  a  relic  of  the  latter  complaint,  and  it  does  ^ipear  now  and  then  that 
after  the  stranslcs  the  parotid  or  vivc  glands  do  remain  enlarged  (6463.),  which  occasions  the  disease  in 

Suestion :  resolution  may  be  attempted  by  mercurial  frictions ;  suppuration  should  be  av<rfded,  otherwise 
he  gland  may  be  destroyed. 

6446.  D^ettses  uf  the  mouthy  Uimpas.  All  horses,  but  particularly  very  young  ones,  are  liable  to  enlaige. 
ment  of  the  rugic  or  ridges  of  the  palate,  dependent  not  on  any  ktcal  disease  oonflnea  to  the  part  Itself,  but 
occasioned  by  an  aflbction  of  the  whole  passage  of  the  ipouth,  throat,  and  stomach.  It  to  usual  to  attend 
to  the  part  only,  which  U  scarified  or  burnt  to  little  purpose,  when  a  mild  dose  of  idiyric,  or  gentle  altera, 
tlves,  would  prove  more  certain  expedients  \  to  which  may  be  added  rubbing  the  rugsB  themsdves  with  baj 
salt,  or  with  vinegar. 

6447.  Bridie  sores.  When  the  bit  in  oolt  breaking,  or  in  hard.pulling  horses,  has  hurt  the  bars,  care  to 
requisite  to  prevent  the  bone  becoming  carious.  Touch  daily  with  sgjptlacum,  and  cover  the  bit  with 
leather,  unless  total  rest  can  be  allowed.  • 

6448.  Diseases  <tf  the  teeth  are  ftiUy  treated  of  under  the  aoatomlcal  description  of  the  bone&  (JS906.) 

SuBssCT.  4.     Diseases  of  the  Neck. 

6449.  Fistulous  withers  are  brought  on  usually  by  pressure  fh>m  a  saddle  with  too  low  or  narrow  a  saddle. 
'  tree }  and  what  has  been  said  both  with  regard  to  prevention  and  cure  on  ttie  suhiect  of  pole  evil,  will 

equally  apply  here  atoa  (6448:) 

645a  Sore  throat  to  common  to  horses  in  colds.  In  Infiuensas,  and  in  strangles.  (64S4i  6443.)  It  is  dla. 
covered  by  the  horse  chewing  his  hay,  but  instead  of  swallowing  he  drops  It  flrom  hto  mouth,  or,  as  it  to 
called  quids  it  He  likewise  shows  a  disinclination  to  drink.  In  every  case,  the  hone  finds  great  difficulty 
in  reaching  every  thing  that  stretches  his  neck  downarwds  or  upwards ;  hto  water  therefbre  should  be  held 
to  him,  and  his  hay  should  be  pulled  for  him :  omission  of  these  services  greatly  aggravates  the  suflbrings 
of  horses  labouring  under  sore  throat 

6451.  Swelled  neck,  A  very  serious  swelling  sometimes  follows  on  bleeding  with  a  rusty  or  poboned  lan- 
'  cet,  or  fleam,  and  sometimes  also  from  causes  not  apparent  (6547.) 

SuBSECT.  5.     The  Chest. 

645SL  Inflammation  qfthe  lungs  to  a  disease  to  which  the  horse  is  peculiarly  Uable:  as  we  might  a  priori 
suspect,  from  the  vast  dimensions  of  hto  clrcutotory  system,  and  the  vast  alteration  from  a  natural  state  to 
which  we  subilect  him,  and  thereby  increase  hto  pulmonary  circutotimi. 

645a  The  causes  are  these  deviations  ronotely,  but  tlie  immediate  attack  to  generally  brought  on  by 
sudden  arid,  acting  on  a  heated  surface;  and  thus  it  to  that  knackers  and  collarmaken  m  frtMty  weather 
expect  a  glut  of  horses  that  die  from  thto  disease  Hard  riding  to  a  very  common  cause,  and  high  feeding 
■  alsa  It  often  commences  slowly,  a  hard  dry  cough  has  been  slightly  noticed,  but  which  has  occasioned  no 
alarm  for  two  or  three  days :  gradually,  however,  the  cough  appears  to  give  the  horse  pain ;  he  ooooaionally 
shivers,  and  hto  ears  and  feet  feel  colder  than  the  rest  of  hto  body ;  he  heaves  at  the  flanks,  and  the  lining 
of  bto  nose  is  found  to  be  much  more  red  than  usual,  in  the.  worst  cases  it  to  seen  of  a  purplish  hue;  the 
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iiMlde  of  the  evdidi  9ko  m*  ttnccd  with  the  toflwnmmkw.  Tbe  appetite  now  beoomee  aActed ;  and 
although  there  la  not  much  apparent  pain,  except  when  the  bone  coughs,  jet  there  to  much  anxiety  of 
oouotenance  prcaent  The  puke  to  uaually  nnalf  but  quick.  If  in  thto  Mate  the  horse  acddentally  or  erro. 
ueously  be  taken  out  and  subjected  to  considerable  exertion,  it  to  almost  always  (ktal  to  him  :  it  likewise 
haiipens  that  thto  comptoint  to  sometimes  mistaken  for  dtotemper,  and,  flrom  a  fear  of  proAiso  bteeding,  the 
only  remedy  that  to  to  be  depended  on  to  omitted,  and  the  horse  to  lost  At  the  veterinary  college,  in  these 
cases,  a  small  dose  of  sUms  to  given  every  six  hours,  and  after  being  bled  and  rowelled,  the  borse  to  turned 
out  in  the  open  air;  and  it  is  affirmed  that  many  recover  ftom  thto  treatment  Certain  it  is,  that  the 
suble  in  which  a  horse  to  placed  in  thto  disease  can  hardly  be  too  cool }  but  when  entirely  turned  out, 
hto  feet  and  \egt  cannot  conveniently  be  hand.rubbecL  or  bandaMd  up  to  promote  circulation ;  neither 
can  we  bltoter  a  hone  when  turned  out,  so  oooveniently  {  and  on  blistering  we  depend  aa  the  second  source 
of cura 

61M.  Tke  tre^ttnenl  to  to  be  commenced  by  attempto  at  lessening  the  action  of  the  arterial  system  by 
cariv  and  birge  bleedings,  as  seven  or  eight  quarts  from  a  large  horse,  and  which  should  be  repeated  in  five 
or  SIX  hours  If  he  be  not  relieved  in  hto  breathing.  Immediately  rub  into  the  brtoket,  on  the  cheat,  and 
behind  the  fore  legs,  the  bltoter.  {Vft.  Pharm.  65».  Ka  L)  Give  half  a  dose  of  physic,  and  asatot  it  by 
maihes  and  warm  water,  which,  if  not  readily  taken,  horn  down.  Back-rake  also,  and  throw  up  the  laxa. 
tive  clyster,  it'et.  Pkarm,  6S6^)  Avoid  all  exercise,  ctothe  moderately,  allow  a  ftee  circulation  of  cool 
air  through  the  stable,  and  rub  the  legs  IVequently ;  and  when  not  under  thto  process,  keep  them  bandaged 
uu  to  Uie  knees  with  hay.bands  or  woollen  cloths.  When  the  boweto  are  opened,  give  the  fever  drink 
{Vet.  Pharm,  6J80.)  tlirec  times  a  day.  The  terminations  of  thto  complaint  are  various.  It  to  not  uncoro. 
mon  for  the  horse  to  apiN»r  better,  to  eat  and  to  drink,  and  to  excite  every  hope  of  a  perfect  recovery ;  but 
on  some  sudden  exertion  he  fiilto  down  and  expires.  On  examination  after  death,  it  to  found  that  emwion 
of  a  large  quantity  of  serous  fluid  has  taken  plaoe  in  the  chest 

6i»5.  Thick  v'ind  u  another  terminaiiom  t^ pnemmdnia,  by  leaving  the  bronchial  pusages  charged  wiUi 
coagulated  blood.  Moderate  excrctoe  and  soiling  in  the  stable,  with  mild  mercurial  physic,  form  the  best 
mode  of  treatment ;  but  frequently  the  cou^  resists  all  these,  and  terminates  in  broken  wind. 

(H5&  Roaring  is  also  a  ternunation  r/  pnnmtoaan,  in  which  case  the  lungs  are  not  aflbcted,  but  con. 
gcaletl  blood,  under  the  name  ofcoeguiable  lymph,  remains  in  the  trkchca  or  windpipe,  and  obstructs  (he 
free  pAJisagc  of  the  air ;  by  means  of  which  the  roaring  notoc  is  made  It  to  in  vain  to  expect  a  cure : 
bitoteriiig  the  throat  sometimes  slightly  relieves  it 

&iOT.  Vkronic  couffA  it  aiso  a  termination  qf  pneutnbniaf  and  appears  dependent  on  a  peculiar  irrita. 
iMlitv  the  disease  leaves  in  the  bronchial  passages,  which  are  found  afterwards  incapable  of  bearing  any 
sudden  alteration  of  temperatture :  thus  horses  with  thto  kind  of  cough  are  excited  to  it  as  toon  as  the 
stable  door  opens,  and  by  every  exertion,  by  drinking,  by  eating,  and,  in  fact,  by  any  thing  that  alters 
the  situation  of  the  body,  or  to  new  to  the  part  But,  besides  pneumonia  or  inflammation  of  the  lungs 
producing  it,  it  to  often  brought  on  likewise  by  gross  feeding,  which,  weakening  the  stomach,  iin. 
povcrishes  the  blood,  and  thus  mjurcs  the  lungs  which  are  fed  by  that  blood.  Worms  also  by  the  same 
means  arc  a  cause  of  chronic  cough.  It  to  thus  that  we  expect  to  derive  benefit  by  mediuma  actbig  on 
the  stomach.  Green  food  to  often  found  useful,  but  particularly  carrots.  1  he  hay  should  be  excellent 
in  quality  and  small  In  quantity ;  and  it  will  be  found  that  soiling  hi  the  stable,  but  iwrticularly  a  course 
of  carrots,  forms  a  better  plan  of  treatment  than  turning  out  •  If  worms  be  suspected,  treat  as  under 
that  head.  (M7&)  FormuLc  of  chronic  cough  balto  are  seen  in  the  Fet.  Pkarm.  ((btiO.) 
'  6458.  Broken  wind  it  alto  tometimet  brought  on  by  jmeumbnia,  and  sometimes  by  occult  causes.  It  to 
often  occasioned  by  over.excrtion  after  full  meals,  in  which  the  lungs  become  permanently  weakened, 
pcrhiqis  ruptured,  in  their  air.cellsw  Inexperienced  persons  find  some  difilculty  in  detecting  broken  wind 
nrom  other  chest  affections,  as  chronic  cough,  occasional  colds,  &c.  &c. 

6169.  Criteria  qf  broken  wnd.  llie  cough  which  accompanies  broken  wind  to  a  short  deep  hollow 
grunting  noise,  and  the  short  grunting  expiration  is  peculiarly  excited  by  tuning  a  horse  quickly  round, 
striking  him  smartly  with  a  stick  at  the  same  time,  which  often  produces  the  deep  sound  without  the 
cough  }  and  which  is  so  significant  as  never  to  be  mistaken  when  once  heard  and  attended  to :  but  tlie 
principal  peculiarity  arises  ftrom  the  beating  of  the  flanks,  which  operate  rather  by  three  efforts  than  by 
two  as  usual  In  the  flr»t,  the  air  is  drawn  in,  in  the  usual  manner,  and  the  flanks  fill  up  as  in  common  : 
but  in  the  next,  the  falling  of  the  flanks  to  bv  no  means  natural ;  for  it  to  not  done  by  a  gradual  sinking  of 
the  sides,  but  it  takes  place  at  once,  with  a  kind  of  jerk,  as  though  the  horse  were  signing ;  and  then  a 
third  eflbrt  takes  place  by  a  more  blow  drawing  up  of  the  muscles  of  the  belly  and  flanks,  to  press  out  the 
remaining  air.  Broken  wind  usually  destroys  the  fecundity  of  the  mare,  and  hence  argues  {llTmanent 
alteration  of  structure  -,  it  is  also  always  incurable,  but  horses  may  be  rendered  very  useful  that  have  it, 
by  feeding  them  very  nutritiously,  but  with  their  food  much  condensed  in  bulk.  Little  hay  should  be 
aUowed,  and  that  little  shoukl  be  wetted,  water  in  any  other  way  should  be  given  but  sparingly,  for  which 


some  few  cases  a  partial  rupture  of  the  diaphragm  or  midrifl'has  been  observed  in  broken  wind. 

6460.  Diteatet  qf  the  beliy.  Inflamed  stomach  seldom  attacks  the  horse  as  an  idiopathic  atttetion,  but 
it  to  not  unftequent  for  the  stomach  to  become  biflamed  by  mineral  potoons  aa  well  as  rendered  inert  by 
vegetable  ones.    Over.dtotention  may  also  inflame  it 

6461.  Mineral  poitont  if^ame  thettomach  acutely,  and  produce  excessive  distress,  and  coU  sweats ;  the 
animal  lies  down,  roUk  geU  up  again,  looks  short  round  to  hto  ribs,  stamps  with  hto  fore  feet,  and  hto 
pulse  beats  quick  and  snort  Wh>.  n  arsenic  or  corrosive  sublimate  have  occasioned  the  malady,  a  viscid 
mucus  dlstito  ftom  the  nose  and  mouth,  and  the  breath  to  fetid.  When  copper  in  the  form  of  vitriolic 
salts  or  verdigris  has  been  given,  to  the  foregoing  symptoms  are  usuallv  added  ineSbctual  attempts  to 
vomit  Immediately  the  poisoning  to  discovered,  pour  down  two  ounces  of  tulphuretted  aotatht  in  a  quart 
of  water ;  or  in  the  absence  of  that,  an  ounce  of  common  potash  in  the  same  quantity  of  water :  or  when 
no  better  substitute  to  at  hand,  even  strong  soap-suds  are  advisable.  Mineral  poisons  have  also  another 
mode  of  acting,  and  arc  often  received  into  the  constitution,  neither  by  design  to  do  mischief,  nor  by 
mtotake ;  but  are  purposely  given  as  remedies.  In  this  way,  both  mercury  and  arsenic  are  frequently 
given  for  worms,  giHiiders,  farcy,  &c.,  in  dally  doses,  which,  when  even  of  considerable  magnitude,  occa. 
•ion  for  many  days  no  inconvenience ;  all  at  once,  however,  the  constitution  becomes  fUUy  saturated  with 
the  poiiic  n,  and  although  before  diffbsed  thruugbout  the  blood,  it  now  appears  to  return  and  act  on  the 
stomach  ti  the  great  sunirise  of  the  owner.  In  these  cases  the  symptoms  are  not  usually  so  violent  as  in 
the  former  insUnce,  but  they  are  equally  fatal  A  sunitor  treatment  with  the  one  already  prescribed  Is 
necessarv ;  and  as  soou  as  the  first  symptoms  are  abated,  give  laxatives^  In  all  these  cases,  large  quantities 
of  linseed  tea  should  be  horned  down,  the  back  shoukl  be  raked,  and  clysters  thrown  up;  blood  should 
also  be  takeir  away  pientlftilly.  As  a  preventive  to  thto  totter  mode  of  poisoning,  whenc%'er  mineral 
agents  are  used,  it  is  prudent  every  five  or  six  days  to  stop  a  while,  and  then  recommence,  by  which  the 
constitution  will  part  with  the  previous  quantity. 

6464.  Salivation  it  alto  another  mode  qfpoitoning  ;  and  thouah  not  equally  imurious  to  tlic  stomach,  it 
often  proves  distressing,  and  sometimes  fatal  Whenever,  therefore,  mercuriato  are  given,  careftilly 
watch  the  gums,  and  as  soon  as  they  look  red,  and  the  horse  quids  hto  hay,  give  him  a  mild  purge  instead 
of  his  mercurial  ,  ,  .  .    »^       .        . 

64fil  Vegetable  poitont  alto  it^amc  the  ttowach ;  but  by  no  means  in  an  equal  degree  witli  the  mineral 
poisons ;  nor  is  it  supposed  that  it  is  the  inflainmation  thry  raise  that  proves  destructive,  but  by  an  cfltect 
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<;ommunlcatcd  through  U19  stomach  to  the  nerroai  svtten.  Dtgltills  mirp6refe  or  Iqixglove,  Ttxiis 
baceiU  or  yew,  (Blifiuthe  crocita  or  wster  dropwort,  Ocata  virbm  or  water  Wnlock,  PhdUndrium  aquA. 
tfcum  or  water  portlcy,  Cbnium  macuUtum  or  oommon  hemlock,  are  all  polsonoiu  in  a  high  decree  to 
Bones,  and  may  be  taken  accidentally  by  the  animal  a*  food,  or  given  ii^udicioiuly  ai  medicine.  WooA- 
koA  or  tobacco,  and  the  vegetable  acid  or  vinegar,  are  alao  polflOQou«|  and  are  aometimet  productive  of 
injurious  consequences  by  over-^osea,  when  Intended  as  reroediesi  It  Is  little  known  that  a  pint  of  strong 
vinegar  has  destroyed  a  horse  As  we  cannot  remove  the  matters  flrom  the  stomach,  we  must  endeavour 
to  neutralise  their  eflfbcts  by  adds  and  demulcents,  as  oil,  butter,  &c  :  thus,  when  narcotics  have  been 
taken,  a  drachm  of  sulphuric  acid  or  oil  of  vitriol  may  be  given  iu  a  quart  of  ale;  or  six  ounces  of 
▼Inegar,  with  six  of  gin,  and  a  quart  of  ale,  may  be  tried.  An  excellent  domestic  remedy  might  be  found 
in  two  ouneei  of  flour  of  mustard  mixed  with  ale  or  other  fluid. 

MM.  Stomach  ttagger*.  This  peculiar  complaint,  which  is  even  yet  but  little  understood,  appears  de. 
pendent  on  a  particular  state  of  stomach,  acting  on  particular  foods ;  and  not  on  what  is  taken  in  acting 
on  the  stomach,  as  was  supposed  by  Coleman.  White,  and  others.  From  later  communications  of  Whlt^ 
he  also  now  appears  to  consider  it  as  originating  In  **  a  peculiar  state  of  stomach."  Blaine  appears  always 
to  have  characterised  it  as  **  a  specific  inflammation  of  the  stomach.**  It  appears  among  horses  of  every 
description,  and  at  grass  as  well  as  In  a  stable }  and  there  la  reason  to  think  it  ei^emic.  as  it  is  prevalent 
in  some  seasons  more  than  In  others.  It  may,  perhaps,  be  regarded  now  and  then  as  endemic  also ;  under 
which  circumstance  it  appears  conflned  to  low  wet  situations,  where  long  marshy  grass  is  abundant,  and 
where  noxious  aquatic  plants  mix  themselves  with  the  grasses.  When  it  occurs  at  grass,  the  horse  ia 
found  stupidly  dull  or  asleep  with  bis  head  resting  against  nmething.  This  has  occasioned  the  disease 
to  be  called  the  sleepy  staggers:  and  it  has  often  been  confounded  with  the  phrenttls,  or  inflammation  of 
the  brain.  (G%S9.)  In  the  stable  the  horse  doses,  and  rests  his  head  in  the  manger :  he  then  wakes  up  and 
fUls  to  eating,  which  he  continues  to  do  until  the  distention  of  the  stomach  becomes  enormous  ;  for  the 
peculiarity  <x  the  complaint  consists  in  the  total  stop  that  Is  put  to  digesticm,  and  tlie  uneasy  feel  of  the 
dlstMition  consequent  to  such  indigestion  aj^ars  to  deceive  the  hone,  and  by  a  morbid  excitement  to  fiiroc 
him  to  take  in  more.  In  this  way  he  continues  eating  until  the  dtotention  prevents  the  return  of  the  blood 
from  the  head,  and  the  animal  dies  apoplectic,  or  his  stomach  bursts  with  over^istention.  More  fre- 
quently, however,  the  stomach  becomes  flabby,  inert,  and  paralytic,  and  after  death  presents  mariu  ol 
inflammation  towards  the  pylorus. 

646S.  Tke  trtatmeni.  When  recovery  has  taken  place,  It  has  occurred  only  when  the  disease  has  been 
very  mikl,  and  has  be«i  assisted  by  stimulating  the  stomach  into  action  by  purgatives,  at  once  active  and 
inv^rattng,  as  an  ounce  of  aloes  dissolved  in  half  a  pint  of  gin.  When  a  horse  of  extreme  value  is 
attacked,  croton  oil  might  be  tried  to  the  amount  of  fll)  or  25  dn^  in  two  ounces  of  tincture  of  aloes. 
Warm  water  in  small  quantities,  or  mixed  with  common  salt,  should  be  freouently  passed  down.  Remove 
every  eatable  {  rakc^  clyster,  and  hand.rub  {  and,  if  the  determination  to  the  need  be  extreme,  bleed,  other- 
wise  arcwi  it 

6Ma.  Ji^/lammaUdm  of  tke  baweit,  etUerHis.  or  red  coUe,  is  a  very  disUnct  disease  from  the  gripea» 
sullioo,  or  fret,  with  wnich  it  is.  however,  venr  apt  to  be  confounded  to  the  destruction  of  many  bomiL 
ThejpCTltoQeal  inflammation  of  the  bowels,  tho  one  here  treated  on,  is  an  ailtectlon  of  tiielr  outer 
covering 

6467.  TV  cautti  are  snrJoM.  It  Is  not  unfrequently  brought  on  bv  a  sudden  translation  of  cold  after 
great  heats,  as  swimming  during  hunting,  or  from  the  removal  of  a  horse  from  grass  at  once  into  heated 
•tables ;  neglected  gripes,  or  iong.4Mntlnued  oostivcncss,  excessive  riding,  and  the  immediate  drinking  of 
oold  water,  have  brought  it  on.  It  begins  by  restlessness,  loss  of  appetite,  and  some  uneasiness ;  the  mouth 
Is  hot  and  dry ;  the  inner  membranes  of  the  mouth,  nose,  and  eyelids  are  often  rodder  than  naturaL  As 
the  disease  advances,  the  pain,  before  not  violent,  now  increases  so  as  to  force  the  horse  to  lie  down  and 
rise  again  frequently ;  and  when  very  violent,  he  kicks  at  his  bellv,  or  looks  round  at  his  rides,  pawing 
his  litter  very  frequently.  The  puiie  is  usually  small,  quick,  or  hard )  sometimes  it  is  more  ftiU  and 
■mall,  but  always  hard.  Breathing  is  quickened,  and  the  flanks  heave ;  the  extremities  are  alternately  hot 
and  cold,  but  continue  longer  cold  than  hot  j  and  the  animal  is  costive :  soifletimes  pain  may  force  away 
a  few  hardened  balls  of  fieces,  but  the  principal  contents  are  retained.  Blaine  has  given  the  distinguishing 
features  between  this  disease  and  colic,  under  which  head  we  have  stated  them. 

64G8L  TV  treatment  must  be  active  and  immediate,  or  a  fatal  termination  may  be  expected.  Begin  by 
abstracting  a  considerable  quantitv  of  blood,  ftxnn  a  large  horse  to  the  amount  of  teven  or  ^ht  quarts ; 
proceed  to  back-rake ;  throw  up  a  large  clyster  of  warm  grueL  Give  bv  the  mouth,  if  the  expense  be  not 
considered  an  obiect,  a  pint  of  castor  oil,  mixed  by  means  of  the  yolk  of  two  eggs,  with  half  a  i^nt  of  broth 
or  grueL  If  the  expense  be  objected  to,  give  oilve  oil  instead,  following  it  upTn  half  an  liour  by  a  gruel 
drench,  in  which  six  ounces  of  Epsom  salts  have  been  disserved.  A  sheep,  ikin,  immediately  as  it  Is  re. 
moved  from  the  sheep^  may  be  applied  to  the  belly,  which  should  firat  be  well  rubitcd  with  the  stronger 
liquid  blister.  {Vet.  Pkarm.  65flB.)  In  four  houn  repeat  the  bleeding;  If  a  considerable  improvement 
have  not  taken  place,  and  if  the  bowels  be  not  unloaded,  give  more  oil,  and  cly«ter  frequently,  having  first 
back.raked.  Avoid  exercise :  first  hand  rub,  and  afterwards  wrap  up  the  extremities  to  the  knees.  As 
a  clear  passage  for  the  dung  Is  found,  the  symptoms  mitigate,  and  the  animal  slowly  reooven ;  but  be 
must  be  frd  at  first  very  sparingly. 

64691  Ii^flammati<m  qf  the  imur  swfaee  qfthe  intestine*  is.  in  some  measure.  diSbrent  ftom  the  former, 
which,  as  before  stated,  is  an  aff^tion  of  their  outer  covering;  whereas  this  Is  usually  confined  to  their 
villous  surfooe,  and  may  be  brought  on  by  superpurgation  from  over..strong  physic,  or  from  mineral  adds 
being  taken  in,  particularly  mercurials,  which  often  exert  more  influence  on  the  bowels  than  on  the 
stomach.  It  diflen  from  the  former  in  the  symptoms  being  generally  accompanied  with  purging :  neither 
is  there  usually  m>  much  pain  or  uneasiness  present,  nor  such  cold  extremities ;  but  where  from  the 
violence  of  the  inflammation  these  svmptoms  are  present,  bleeding  to  the  amount  of  three  or  four 
quarts  is  a  proper  preliminary,  but  can  hardlv  be  with  propriety  continued.  The  same  stimulants  to  the 
outtide  of  the  beUy  should  be  used  as  in  the  last  disease:  but  here,  warm  general  clothing  is  recom- 
mended as  well  as  warmth  in  the  stable,  as  also  hand-rubbrng  to  ke«>  up  the  circulation  in  the  extre- 
mitics.  Give  astringent  drink  {Vet,  Pharm.  6558.  No.  1.  or  S.)  with  a  pint  of  boiled  starch  every 
three  hours,  and  give  the  same  by  clyster  with  two  quarts  of  pot  liquor,  or  tripe  liquor,  free  tVom  salt. 

6470.  Dytenteric  inAammahon  qf  the  horse's  bowels  is  haniily  not  very  common,  but  now  and  then 
appears,  and  is  then  called  by  fbrricn  molten  grease  |  they  mUtucing  the  morbid  secretion  fkom  the  in- 
testines,  for  the  fat  of  the  body  melted  down  and  paiMlng  oflT  thus :  but  dysentery  is  a  peculiar  infUm. 
mation  of  the  mucous  surfkce  of  the  intestines,  not  contagious  as  In  the  hunjan,  nor  epidemic,  nor 
exhibiting  a  putrid  tendency ;  but  is  peculiarly  conflned  to  a  diseased  increase  in  the  mucous  secretions, 
yet  very  diflfbrent  fhnn  simple  diarrhcea,  which  is  a  mere  increase  in  the  peristaltic  motion,  by  which  the 
oommon  aliments  are  quicklv  oassed  through  the  intestines,  and  ejected  In  a  liquid  form  by  an  increase 


in  their  watery  secretion.  Whereas  in  the  dysenteiy  of  the  horse,  the  mucous  of  the  intestines  separates 
fkma  them  in  large  quantities,  and  comes  away  with  the  dung  surrounding  it  j  but  when  it  does  not  pass 
In  this  way  it  appean  in  membranous  films  like  sodden  leather,  or  in  stringy  evacuations,  like  morsels  of 


fist  floating  in  water ;  sometimes  there  is  a  little  bloody  appearancei  The  usual  symptoms  of  fbver  are 
always  inresent,  but  not  in  a  very  high  degree. 

6(71.  TV  catisrs  are  cold,  ovcr.riding,  and  not  unfirequently  acrid  substances  within  the  Intestlnei : 
change  of  food  has  occasioned  it.  and  now  and  then  superpurgation  fhmi  strong  physic. 

647S.  TV  treatment  In  the  first  stegcs  bleed  considerably,  and  give,  as  the  fint  Internal  remedy,  six 
ounces  of  castor  oil,  which  will  amend  the  taxal  evacuations  considerably;  afterwards  administer  the 
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followlnc :  -^  Powdered  tpeememamka,  a  draekm  ;  powdered  ephtmt  a  Mrvpir  /  liquid  amw-roott  eight 
otmeei.  Should  thU  not  check  the  eracuatton,  and  should  ft  oonUnue  as  mucous  as  at  first,  again  give 
castor  oIL  and  then  follow  It  up  by  either  of  the  drinks  directed  for  the  cure  of  scouring  or  loosonessw 
{VeL  Pkarm.  6SSSL) 

6473.  Diarrkma  or  loosenen.  This  oomplahit  originates  in  an  Increased  peristaltic  motion  of  the 
Intestinei,  with  an  increase  of  their  watery  secretion,  and  Is  distinguished  ttam  dysentery  by  the  purging 
being  complete  from  the  flrst^nd  seldom  occasioning  much  fever  or  disturbance  in  the  general  health, 
unless  exceedingly  violent  The  stools  are  merely  solutions  of  the  aliment,  and  unmixed  with  mem. 
toranous  films  as  In  dysentery  or  molten  grease.  It  sometimes  succeeds  to  ovcr.strong  physic ;  at  others 
the  food  itielf  enters  into  new  combinations,  and  forms  a  purge.  Some  horses  have  their  bowels  coosti. 
tutionally  weak,  as  lanlusided  smalUcareased  ones,  where  the  mechanical  pressure  hurries  the  contents 
forwardsL  Salt  mashes  and  sea  water  will  purge  hones  violently  sometimes.  In  violent  cases,  horn  down 
liquid  starch,  and  throw  up  the  same  by  clysters.  Give  astringents  ( Fet.  Pkarm.  6558.  Na  L)  two  or 
three  times  a  day ;  keep  the  animal  warm  and  quiet.  In  the  milder  cases  and  in  habitual  scouring  change 
the  food.  The  change  should  be  generally  from  one  more  moist  to  one  less  so.  as  beans,  &c  Barley  will 
sometimes  stop  looseness :  malt  usually  increases  it  Buck.wheat  is  often  a  check  to  habitual  diarrhoML 
Efficacious  astringents  will  be  found  in  the  FcL  Pkarm.  {BSStL)  Repeat  either  of  these  night  and  morning. 
Give  but  little  water  and  that  Uttie  warm. 

6474l  Colic,  Jfaimlent  or  tpatmodiCt  called  also  gHpet,  /Tet,  or  gwlUom.  is  an  important,  because  a 
frequent,  disease,  and  because  it  frequently  destroys  either  quickly  by  its  irritation,  or  by  its  d^enerating 
Into  the  red  or  inflammatory  colic,  when  improperly  treated  or  long  continued.  It  is  usually  very  sudden 
In  its  attack. 

6475.  Tke  eatues  ^  cotie  are  mot  aiwaus  mparent.  It  is  sometimes  ooeaslooed  by  intestinal  stones, 
which  accumulate  to  a  great  sise,  remaining  for  yean  in  the  cells  of  the  colon,  until  some  accidental  dia. 
iriaceraent  occasions  an  interruption  to  the  peristaltic  motion.  Cold  in  its  various  forms  is  a  parent  of 
colic :  but  under  the  form  of  cold  water  given  when  a  horse  is  hot  it  is  most  commoa  In  some  horses  it 
b  so  freouent  as  to  become  a  constitutional  appendage 

6476.  The  distimgttisking  marks  between  cotie  and  inflammation  qf  tke  bowels  are  gained,  according  to 
Blaine,  by  attending  to  the  following  circumstances :  —  In  gripes  the  horse  has  violent  6ts  of  pain,  but  Uiey 
remit,  and  he  has  intervals  of  ease  The  pain  in  red  colic  is  more  uniform  and  less  violent  Ingripes, 
the  pulse  Is,  in  general,  natural ;  in  red  colic  it  is  quicker  than  natural,  and  commonly  small  The  ex. 
tremlties  are  not  usually  cold  in  gripes ;  in  red  colic  they  usually  are.  In  gripes,  the  horse  attempts  to 
nil  on  his  back,  which  In  red  oouc  he  seldom  does.  There  are  no  marks  of  fover  with  gripes,  as  red  ey^ 
lids,  inflamed  nostrils,  Ac. :  but  in  red  colic  they  are  always  {Hresent  When  spasmodic  colic  has  con. 
tinued  some  hours,  it  is  always  proper  to  bleed  to  prevent  its  ending  in  inflammation :  bleeding  in  the 
mouth  is  quite  useless.  Back-rake,  and  throw  up  clysters  of  warm  water,  one  after  another,  as  flut  aa  poa. 
•Ible.  which  often  overcomes  the  irritation.  La  Foase  recommends  a  curious  remedy ;  but  as  it  can  always 
be  obtained,  and  has  the  sanction  of  long  experience,  it  may  be  tried.  An  onion  is  pounded  and  mixed 
iw  with  some  powdered  savin;  in  default  of  which,  use  powdered  ginger.  This  is  to  be  introduced  up 
the  rectum  as  nigh  as  possible,  and  the  horse  is  to  be  then  moved  briskly  about  An  onion  put  up  the 
fundament  whole  has  long  been  a  domestic  remedy.  The  following  is  recommended  by  Blaine :  —  ^irit  qf 
vitriolic  tetker,  an  ounce  ;  powdered  opiwun,  one  draekm  ;  oil  qf  turpentinet  tkree  ounces ;  warm  ale,  a 
pint  He  also  recommends  the  following  more  simple  remedy  as  always  at  hand :  --^Tke  expressed Juhe  ef 
two  or  tkree  large  onions,  common  gin,  common  oU,  qf  eaek  ka(f  a  pMj  mix  and  give  White  recom. 
mends  a  pint  of  brandy,  or  of  gin,  with  water,  as  an  excellent  carminative.  Clark,  who  has  expresslj 
written  on  gripes,  extols  the  virtues  of  a  mixture  thus  made ;  which,  if  it  have  the  qualitica  he  attrC 
butes  to  it,  and  which  there  Is  no  reason  to  doubt,  no  agriculturist,  coach  or  post  master  should  be 
without  it :  —  Pimento  berry,  called  also  allspice,  ground  fine,  kaif  a  pound  ;  spirits  qf  wine.  a>sd<f  water, 
of  eaek  arnnt  and  a  half:  infrue  these  together,  and  keep  for  use.  Give  a  quarter  or  a  pint  every 
hour  until  tvSi  relief  is  obtained ;  hand  rubbing,  wisping,  or  fomenting  the  bowels  with  hot  water  at 
the  tim& 

6477.  Infiammation  <^tke  intestlnesfrom  wounds  in  tke  bet^  ft«quently  occun :  and  these  li^uries  may 
happen  in  leaping  over  hedges  or  pale  gates,  or  may  be  inflicted  by  the  horns  of  a  cow.'  Sometimes  the 
strong  tendinous  covering  of  the  belly  is  ruptured,  wnile  the  skin  remains  entire ;  the  gut  then  protrudes 
and  forces  out  the  skin  into  a  tumour.  The  first  thing  to  be  done  is  to  put  the  gut  back,  taking  care  at 
the  saoie  time,  otherwise  extensive  inflammation  follows,  to  remove  any  dirt  or  other  matter  that  may  be 
sticking  to  it ;  for  which  purpose,  should  it  be  found  necessary,  it  may  be  washed  with  warm  water,  but 
with  nothing  stronger.  If  the  gut  cannot  be  returned,  from  its  being  foil  of  air,  and  the  (^)ening  in  the 
bellv  be  too  small  to  put  it  back  again,  such  opening  may  be  carefolly  enlaaged  to  the  necessary  slse }  but 
If  the  animal  can  be  thrown  upon  his  back  conveniently,  a  gnsti  deal  may  be  d<»e  that  cannot  otherwise 
be  accomplished.  After  the  gut  is  returned  the  skin  only  should  be  stitched  up,  and  a  cushion  of  several 
ioids  of  old  linen  and  tow  being  placed  in  the  wound,  it  should  be  kept  in  its  situation  by  means  of  a  wide 
bandage  roHcd  round  the  body,  and  carefoUy  secured.  The  animal  should  then  be  copiously  bled,  and 
have  bis  bowels  emptied  by  clysters.  The  only  food  he  should  be  allowed  is  grass,  or  bran  mashes,  and 
that  only  in  moderate  quantity.  When  the  distention  of  the  intestines  whoUy  prevents  their  return,  it 
would  be  prudent  to  puncture  them  with  a  very  fine  instrument,  and  thus  to  suffbr  the  air  to  escaiie, 
which,  although  subjecting  the  horse  to  the  risk  of  inflammation,  is  better  than  the  certainty  of  death  by 
having  the  intestines  protruded. 

647&  fVorms  qf  horses  are  of  several  kinds.  Flnt,  bots  In  the  stomach ;  but  which,  as  they  mostly  attach 
themselves  to  the  hard  insensible  part  of  that  organ,  seldom  do  harm.  Clark  OincifUlly  supposes  they  do 
good,  and  devises  means  for  ftimishing  them  when  not  in  existence.  The  bet  is  the  Urva  of  the  (E  strus 
«qui,  a  fly  which  deposits  ita  eggs,  it  is  supposed,  on  the  grasses  on  which  horses  focd,  and  probably  on 
Mrts  of  the  horse  hlmsdf,  ftom  whence  they  pass  into  the  stomach  by  the  food  or  by  being  licked  ofK 
Certain  it  is  they  get  there,  are  hatched,  and  there  remain  hanging  to  the  coats  of  it  by  two  tentaculrc, 
receiving  the  juices  of  the  masticated  food  as  nutriment  After  a  considerable  time  they  make  their  way 
out  by  the  anus,  drop  on  the  ground,  and  are  flnt  transformed  into  chrysalids,  and  afterwaids  into  parent 
fliec  When  bots  fl^x  themselves  on  the  sensible  portion  of  the  stomach  they  may  do  hann :  but  no 
medicine  that  we  know  of  will  destroy  them.  'lYie  tvres,  or  large  round  worm,  sometimes  occasions  mis. 
chief,  when  it  exists  in  great  numben,  such  as  a  staring  coat,  b'mding  of  tlie  hide,  irregular  appetite,  and 
clammy  mouth.  The  best  remedy  is  the  Spig^llfl  maryl&ndica  or  Indian  pink,  in  dally  doacs  of  half  an 
ounce  Tte'^nia  are  not  common  in  the  horse ;  now  and  then  they  exist,  and  are  best  combated  by  weekly 
doses  of  oil  of  turpentine,  three  ounces  at  a  time,  mixed  by  means  of  the  yolk  of  an  egg  with  half  a 
pint  of  ale  The  A'scaris  or  thread-worms  are  best  removed  by  mercurial  purgatives.  Tlie  existence  of 
worms  may  be  known  by  the  appearance  of  a  yellow  matter  under  the  tall,  and  by  the  disposition  the 
horse  has  to  rub  his  ftindaroent  Blaine  recommends  the  following  venniAige : — Powdered  arsenic,  eigkt 
grains  ;  pewter  or  tin  finely  scraped  j  Venice  turpentine,  kaif  an  ounce :  make  into  a  ball,  and  give  every 
morning.  He  also  recommends  sail  to  be  given  dally  with  the  fbod :  which  agrees  with  our  own  expe. 
rienoe  as  one  of  the  best  vcrmlftages  knowa  It  is  a  fiust  acknowledged  by  the  residents  along  the  sea. 
coast,  that  horuf  troubled  with  worms  will  often  voluntary  drink  hugely  of  aca  water,  and  Uius  cure 
themselves. 

647a  The  diseases  qftke  liver  are  acute  ii^fiammation  or  kepatttis,  and  ckrouic  Ml 
Hepatitis  is  the  acute  inflammation  of  this  organ,  which,  like  the  lungs,  stomach 
spontaneously  take  on  the  aflbctlon.   Tiie  svmptoms  arc  not  unlike  those  which  i  ' 
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rtiw/d^iWc  WtttihtAttonpr  yeUowi.  Tfte  Ilverof  liowet  li  lete  cotnptex  fhib  t^at  of  many  other 
animals,  and  is  therefore  not  rerj  l^abte  to  diseaie ;  Indeed  some  authoi%  affirm  mat  the  hovve  is  nerer 
ail'ected  with  jaumlice,  but  that  the  yellowness  of  skin  is  a  mere  stomach  aflbctioa :  this  Iil  bowerer, 
erroneous ;  and  not  only  doc*  the  )iver  became  haidifOQii  and  thicMied  occasionally,  bat  the  bile  become* 
discasied  and  is  thrown  out  in  that  state  by  the  blood  over  the  body.    If  fcver  be  prcMOt,  bleed,  but  if  the 

£nu>^vn«iPimwf  .9ff>t^%.«faffti««  inflammBtlOB^giTe  each  niffhl  ^m  grains-ofcaaomai,  and  e^ery  ten 
^^.i3l^^U^^  Uis,howeTer.iicoeMacy  toremailc.timtitisiiot«Tec7 

veIWn«^  oTthi!  ^KIp  tVl^  t)fl(<okep«  <AtM«r  an  acute  or  chrome  taiflammatloQ  of  the  liwr.  It  U  the  pro- 
ncrtv  {>t  Gvvxs  sorlguA  ih/1^inmati<Hi.ffr  any  of  the  Important  organs  of  the  chest  ami  belly,  to  coramuni. 
catc  A  itoriiof)  of  the  orU  to  th^  other  prgam  immediately  in  cotvunction  with  the  liver :  thus  an  aflhctioii 
of  \.U^  fttx>nv^h  or  IntastluQs,  4t  the  inflamnutory  liind,  very  often  oocaitoni  mdnaM  of  the  moBdnmKi  of 
tiu^nMc,  eveli«JU|  ^c,  £pc.         * 

^iS t. lii«ca«<;«  (?  the  nrhtary  qrgflsu,  Inflammatioa  of  the  kldneya  is  iin  Idiopathic  aibetloa.  not  one 
o\  froQuent  oqciurrencf  ^  Ijut  as  brought  on  by  li^uries,  such  ae  over.riding.  heavy  loads,  or  violent  diu. 
teUcsTit  is  not  unnrcquent ;  when  idiopathic,  it  may  be  the  efRsct  either  of  ooM,  heatlftg  fbod,  or  a  traiu. 
latiqm  of  some  other  Inaaromation:  in  which  cases,  it  comes  on  suddenly,  and  aasumcs  the  same  febrile 
>u)i>e»ran<*'e«  that  other  intestine  inflammations  produce;  but  there  is  not  often  great  apparent  pain,  but  a 
fxcqu9ut  inclination  to  stale,  the  quantity  made  peiog  so  small  as  almoet  to  amount  to  a  stoppaae  of  urine, 
W hich  is  less  or  more  complete,  as  one  or  both  kidneys  are  afiteted.  What  little  urine  is  made  is  also  at 
flfsl.  vm7  thick,  and  then  bloody.  When  the  disease  is  the  efibct  of  external  ii^ury,  the  mrine  is  not  so 
scanty,  but  is  more  bloody  j  and  this  symptom  precedes  the  other.  There  is  usually  much  pain  and  stiflC 
n^ss  about  the  loins;  and  wc  learn  from  Blaine,  that  a  swelling  and  a  paralyUc  aflbction  of  the  hind  leg, 
of  the  0ide  of  the  alTccted  liidncy,  sometimes  U  a  feature  in  the  complaint  To  distinguish  this  inflam- 
matlon  from  that  of  the  neck  or  body  of  the  bladder,  with  which  it  majr  be  confounded,  the  same  author 
tcs^oromeDds  that  the  hand  be  passed  up  the  rectum :  when,  if  the  afiectiqn  belong  to  the  kidneys,  Uie 
bladder,  whether  full  or  empty,  will  not  be  hotter  than  usual ;  but  the  contrary  occurs  when  any  part  of 
tht!  bladder  is  the  seat  of  the  disease. 

61S2.  TV  trealmeiU  must  be  active,  and  in  most  respects  similar  to  what  has  been  recommended  fbr 
dvl  colic,  as  regards  emptying  the  bowels,  and  endeavouring  to  lesson  the  arterial  action  by  bleeding ;  but 
here  wc  must  carefuriy  abstain  Arum  irritating  the  kidneys  by  diuretics  intemallv,  or  bUsters  extenmUy. 
A  newly  stripped  sheepskin  placed  over  the  loins,  or  active  fomentations  of  not  water,  arc  the  only 
•ources  of  counter-irritation  that  are  proper ;  neither  should  diluting  liquors  be  pressed,  on  account  of  the 
distention  they  occasion,  but  no  evil  can  arise  ft^om  frequent  warm  clystering. 

(J183.  lt0nm7Haefon  (ifVte  hladdfr.  When  the  botly  of  the  bladder  becomes  inflamed,  there  is  frequent 
staling  fVum  the  very  tir^t  mXVwX  \  but  when  the  neck  of  the  bladder  Is  the  seat  of  the  evil,  the  squeezing 
out  ofa  few  drops  wiU  only  take  place  when  the  bladder  has  become  filled,  which  may  be  known  by  pass- 
itV  the  band  up  the  rectum.  The  treatment  will  be  alike  in  both  cases,  and  is  the  same  as  recommended 
fbr  the  Ust  afll'Ction.  It  mu(t  be  evident,  that  warm,  mild,  and  frequent  clystering  must  here  be  pecu. 
Ilarly  advisable. 

6484i  Stranguria  or  fttpprcnton  qf  urfiu,  ineontintnce  qf  vrhu.  bloody  wine.  Strangury  may  ariae 
ftrim  an  injury  done  to  the  kidneys,  or  to  the  blailder,  by  itralns,  or  by  the  absorption  of  imtatmg  matters. 
In  these  cases,  bleed  if  there  be  fever,  and  if  not,  merely  give  the  horse  absolute  rest ;  mash  him,  give 
grud,  and  warm  his  water  for  drink.  lUoody  urine  should  be  treated  in  the  same  way ;  some  horses  have 
snch  a  natural  or  acqvired  weakness  of  kidneys,  as  to  stale  blood  with  their  urine  on  every  occasion  of 
over.exertion :  the  means  frequcntiv  Uf>cd  for  relief  are  such  as  aggravate  the  complaint,  and  indeed  are 
ofUm  the  occasion  of  It,  which  ar6  muretlcs.  Strong  diuretics  injure  horses  more  than  s^'ong  physic,  and 
heneflt  them  less  than  any  other  of  the  popular  moans  maile  use  oil  In  retentions  of  urin^  bnt  particu. 
larly  in  the  case  of  bloody  urine,  they  are  absolutely  improper. 

6486.  Diabitri,  ^rqfute  ttaftfut^  or  pissing  eviL  This  disease  is  more  frequently  forced  on  the  horse 
tiy  fong-contlnuod  diuretics,  or  Tmrn  a  similar  efl>^  brouglit  on  by  kiln-dried  oats,  mow-bumt  hay,  and 
some  green  vegetables,  than  .icquired  from  Constitutional  indispositioo.  The  horse  first  stales  often  and 
nrBfUsely,  he  then  becomes  Weak  And  f;iint,  and  sweats  on  any  exertion.  If  it  be  at  aJl  constitutional,  his 
Aide  is  bound  (Vom  the  beginning,  und  hU  tirine  wlU  have  a  sweet  taste ;  bMt  if  his  appetite  were^xid, 
and  tiia  cost  sleek,  briaM,  and  elastic  wlicn  the  urine  was  first  ob:>crvod  tq  ^  immodermte,  the  evil  arises 
tnsh'  some  fanh  in  the  feeding,  clothhip,  exercise,  or  othc^  matugement.of  the  horse  Examine  into 
'^'  t  matters,  pariicuKiity  Into  the  fdod,  and  next  the  water,   l^linauire  wnethcr  diuretics  have  been  given, 

jr  an  erroneotu  ilUppe«!tloti  oT Increasirtg  the  condition,  aiid  alter  what  may  be  amiss.    If  this  do  nol 

reraovA  tike  coraplihiC,  try  thk  fblfowitig,  after  Blaine's  directions :  —  Um'r  qf  sulphtir.tteo  drachms  s  mt>a 
wtsitfour' dntekTHs  ;  eirit  bat'k,  one^outieej  (Utteeku.  I^alfan  oifnce  j  ajutn,  haff  a  drachm  t  give  aa  a  daily 
drhikirtapintor'wate*-.        *<         ■  .     ^ 

648&  Slone  md  grmeL  CateuleusMKm<«r^Cl<ms  km  tint  tmeohiimn^  1o  Oic  large  Intestines  of  horac^ 
where  they  grMr  somettme*  to  an  errormAns  size,  lodgt^  hi  one  of  t]i6  rc)l8  Visually,  and  where  jlhcy  occa. 
•i)onbut  kittle  Ineonvenienee,  except  a  disrAacement  u^cmt,  -when  serious  cylTs,  as  colic,  inflammation,  or 
toUk  stoppage,  follow.  In'  the  bhKldef,  stone  is  vek^  seKfom  ftmttd :  and  there  la  reason  to  believe,  ttiat 
though  gravol  ii  a  eomnmoterm  hi  the  <hrrier*s  list,  that  it  seldom  if  ^cr  occuti :  Iniuries  t^lhe  kidneya 
»nd  bhuUer  being  usually  mlslakea  fbr  It 

3orBsscT,  6,     lH9eate$  of,  tfm  Skhm 

(>tS7.  Mange  is  a  ^onirngtom  diaieme  not  nnommnon  among  toWkbicM  and  hadly  kept  h6rsc«,  but  -whhsh 
U  aeldom  generated  in  those  praperlT  managed.  '  When  Itii  the  effbct  of  impoverished  blood,  a  different 
course  of  feeding  must  be  substituted.  aothaaHng,  bn^oCNdlnj^theugtr  genenMn :  ar,  carrots,  speared  rom, 
Aialt  maahca,  ataUe  soiling,  &a  When  U  ackses  in  AdlrfM  barMsTu^  twic^,  lower  the  feMling,  subati- 
Cvting  for  com  «oilingB,eaiTots,  or  bavn  maaheSi'  Give  a  nightly  aMerailve  <:Pet  Fhtrrm.  6S50.  Na  I.  or  &), 
a^d  <l&esa  with  either  of  Om  mange  drestlnsi.  ■  ( VeLBkaifm.  fiSan )  After  a  cure  has  been  cflbctcd.  caTe. 
ftilly  clean  all  the  apartmcnta  witb  foap  ana  waler. 

frisa  Surjkit  \pUI  jbow  and  (hen  degeiterate  imto  mm^cv,  hntsnote-ganeraUy  n  la  Uodght  on  by  a  Ailnctt 
of  habit  acted  on  by  sudden  transltiom  from  oeld  to  heat,  or  heat  to  taM  j  tt  ia  likeiMse  not  unfroquentiy 
the  consequence  of  overfatigue  If  it  show  a  disposltiosi  to  ^read,  and  the  skin  bceonic  acaly  and  scnrfV, 
tlieat  as  under  mange ;  otherwiaa  treat  aa  dlreiM  under  want>of  condition.  ^SWS  >  - 

64891  fVarblcM  are  of  the  nature  of  surfeits  in  many  instances,  in  others  they  arc  brought  on  by  the 
pressure  of  the  saddle,  which  either  suppurate  and  burst,  ot  become  indolent  and  remain  under  the  name 
of  *i(fast$.  In  the  eariy  stete,  b«ttMtinm.with  thambertve  or  vinegar:  if  fhey  proceed  to  suppuratian, 
reftam ;  and  when  they  neither  go  back  nor  come  fbrward,  put  on  a  pitch  plaster,  and  if  thii  aanotpta- 
nmte^aupmmtien,  Itt  tht  aitlhst  6ft  dlSMcted  mit 

«49a  trmrit^are  tunsiwwi  <i)<old*ersee,  and  had  iMtter  be  put  up  with,  unless  they  be  situated  in  some 
inGonrenient  or  very  eonaplcnoua  part  in  this  case,  tie  a  thread  tightly  arouhd  too  root,  and  the  wart 
will  dmp  ofi;  or  it  may  be  eut  «ffi  BWne  vedommends  the  following-,  when  waru  are  too  numerous  to  be 
so.removed  :  -^  Crude  uU  ammptdae,  tvso  drachms  i  powdered  snHn,  one  ounce  ;  //irrf,  ass  oiriscr  amd  a  haa. 

M91.  aide  bomtd  it  m  state  qf  the  sMm,  where  the  intetvtitial  matter  between  that  and  the  fleshy  pan. 
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iildetoiioCto4iUteU>aBowqritopliM»£rn»deia|tfa$tT.  Tfi«  tilndlnff  doirn  oT  tlie  hide  tinu  doMly 
Mte  on  the  hair,  wfikft  It  pmbrode*  ui  A  ooottsnr  direeCfoD  to  its  natunUy  indined  podtlon :  and  thus  a 
•UriM  coat  itfualiy  aooc«ppaiiif«  bide  Undipg.  Ji^  Qoqsldering  the  atiljilect  of  oandilloii  (GttS.),  we  have 
seen  thtt  it  ts  not  a  dli«a«$,Q^.i(seU;iiat  b  m  «Tfri  ifk«taiio«  a  ^jwoj/lam  only. . 

Bfjmwer.  7.',  ;  ^andW*  anrf  farcjf. 


«46ei  7V«fa«fer»lB  the  omoMiMr  iMlloitum,  r«r  l|lth«to  ho  atteonlt  hare  lucoeeded  in  the  care 
aT  flMTo  thaa  a  fevcaeas^  'Bjaaia^peeiiliar  aimmiily  In  the  cottstHutloo  of  the  horse,  although  con. 
clusire  tvoofli  are  not  wanting  Iftat  ihte  and  ArOf  are  ihedtfieafioiis  of  one  disease,  and  can  each  generate 


ClUVITv  |ffvui«  ai«  uwk  vvoiiHu^  mmmm  %utm  ■■■«  Mmtvj  oiv  ni^uviivBHcms  vi  uuc  ui^dbw.  auu  vaai  «hvu  uvuvrawv 

the  other ;  jet  llle<lna  Is  Ineurable,  white  Oie  Miter  ts  cuifM  every  day.  When  glanders  has  been  cured, 
the  time  and  labour  Mecesaary  to  aeeompltsh  the  cM  has  swsllowtd  up  the  value  of  the  horse ;  and  has 
abo,  inttasiy  suptMSedtastanoes  aT^ure,  IMt  the'animaC  Hahle  to  Aitore  'attacks  which  have  occurred. 
The  experiments  on  glanders,  pursued  at  the  veterinary  college  and  by  White  Of  Bxeter,  have  thrown 
srsat  light  oiy  the  diHaBe  itsslf.  its  causes,  oonneKioMj  and  consequences ;  but  have  done  little  mora 
From  these  we  are  led  to  conclude  that  glenders  will  produce  fhrcy,  and  that  ftircy  can  produce  ghuidersi 
that  gfeandeiji  is  highly  infectious,  and  that  such  inflection  may  be  received  by  the  stomach,  or  by  the  skin 
when  It  is  at  all  abraded  or  sore ;  and  It  is  also  probable,  that  it  is  received  hy  the  noses  of  horses  being 
rubbed  against  each  other.  White's  experiments  goto  prove  that  the  air  of  a  glandered  stable  Is  not  in. 
fectious ;  but  this  matter  is  by  no  means  certain,  and  should  not  be  depended  on  without  a  greater  body 
of  evidence. 

6483.  The  marks  qf  ghtndert  Ate  a  discharge  of  purulent  matler  fVom  ulcers  situated  in  one  or  both 
nostrils  more  often  from  the  left  than  the  riitht  lliis  discharse  soon  becomes  glairy,  thick,  and  white, 
of-egg-iike :  it  afterwards  shows  bloody  streaks,  and  is  fetid.  1  lie  glands  of  the  Jaw  of  the  aflbcted  side, 
callol  the  kernels,  swell  (h>m  an  absorption  of  the  virus  or  poison ;  and  as  they  exist  or  do  not  exist,  or  aa 
they  adhere  to  the  bone  or  are  detach«l  flrom  it,  so  some  prognosis  is  vainly  attempted  by  farrlen^  with 
regard  to  the  disease ;  for  in  some  few  cases  these  glands  are  not  at  all  afltected,  and  in  a  great  many 
they  are  not  bound  liown  by  the  aflcction  to  the  jaw.  Aa  there  are  many  diseases  which  excite  a  sccre. 
tion  of  matter  Arom  the  nose,  and  which  is  kc\tt  up  a  considerable  time,  so  it  is  not  always  easy  to  detect 
glanders  in  its  early  stages.  Strangles  and  violent  colds  keep  up  a  dischaige  fVom  the  nostrils  for  weeks 
sometimn.  In  such  rases  a  criterion  may  be  drawn  from  the  exi^noe  of  ulceration  within  the  nose, 
whenever  the  disease  has  become  confirmed.  These  gbnderous  chancres  are  to  be  seen  on  opening  the 
nostril  a  little  way  up  the  cavity,  sometimes  immcdiatelv  opposed  to  the  opening  of  the  nostril ;  but  a 
soliury  chancre  should  not  determine  the  judgment.  The  ncalih  often  continues  good,  and  sometimes 
the  condition  also,  until  hectic  takes  place  tiom  absorption,  and  the  lungs  participate,  when  death  soon 
closes  the  scene. 

6494.  The  treatment  qf  glanders.  It  has  already  been  stated,  is  so  uncertain  that  it  is  hardly  worth  the 
attempt :  however,  when  the  extreme  value  of  the  horse  or  the  love  of  experiment  leads  to  it,  it  may  be 
rMarded  as  fixed  bv  experience,  that  nothing  but  a  long  course  of  internal  remedies,  drawn  ttrnn  the 
mineral  acids,  can  eflbct  it  These  have  all  been  tried  in  their  endless  variety :  White  recommends  the 
mildest  preparations  of  mercury,  as  tethiops  mitteral;  under  the  conviction  that  the  more  acrid  prepar. 
ations  disturb  the  powers  of  the  constitution  so  much,  as  to  destroy  as  efftctually  as  the  disease.  At  the 
veterinary  college  the  sul^te  of  copper  (blue  vitriol)  has  been  long  in  use  Others  have  used  the  sml~ 
pkates  qf  iron  and  xinc.  Clark  recommends  the  daily  administration  of  a  drink  or  ball,  composed  of  the 
following  ingredlenU :  —  Sulphate  qf  zinc,  15  grains  ;  povtlered  cantharides,  7  grains  ;  powdered  allspice 
15  grains  ;  of  the  utility  of  which  he  gives  one  or  two  extraordinary  proofs,  and  Mr.  Sewell  still  attaches 
much  importance  to  its  use,  in  such  daily  doses  as  the  stomach  will  bear.  Blaine  appears  but  little  san. 
guine  as  to  any  medical  treatment,  but  recommends  a  union  of  the  mineral  acids  in  the  same  proportions, 
and  with  the  same  cautions,  as  are  detailed  under  farcy.  {CASS.) 

6495.  The  farcy  is  a  disease  more  etisiljf  cured  than  the  glanders,  of  which  our  daily  experience  convinces 
us :  fkrcy,  or  farcin,  attacks  under  distinct  forms,  one  ot  which  affbcts  the  lymphatics  of  the  skin,  and  la 
called  the  Imd  or  button/arcv :  the  other  is  principally  confined  to  the  hind  legs,  which  it  allots  by  large 
indurations,  attended  with  neat  and  tenderness.  A  mere  dropsical  accumulation  of  water  in  the  Icna 
sometimes  receives  the  name  of  tnaier  farcy  ;  but  this  has  no  connection  whatever  with  the  true  disease  ui 
question.    Farcy  is  very  contagious,  and  is  gained  from  either  the  matter  of  farcy  or  fWxn  that  of  ghmders. 

649&  Treatment  qf farcy,  rhe  distended  lymphatics  or  buds  may  often  be  traced  to  one  sore,  which 
was  the  originally  inoculated  part ;  and  in  these  cases  the  destruction  of  this  sore,  and  that  of  all  the 
fiircied  buds,  will  ftequently  at  once  cure  the  disease,  which  is  here  purely  locaL  But  when  the  disease 
has  proceeded  fkrther,  the  virus  must  be  destroyed  through  the  medium  <xr  the  stomach  ;  although,  even 
hi  these  rases,  the  cure  is  rendered  more  speedy  and  certain,  by  destroying  all  the  diseased  buds,  by  caustic 
or  by  cautery.  Perhaps  no  mode  is  better  than  the  dividing  them  with  a  sharp  flring.iron ;  or  if  deeper 
seated,  by  opening  each  with  a  lancet,  and  touching  the  inner  surftce  with  tapis  ittfemaUs.  The  varioua 
mineral  acids  may  any  of  them  be  tried  as  internal  remedies  with  eonfldenca ;  never  losing  sight  of  the 
necessity  of  watching  their  effects  narrowly,  and  as  soon  as  any  derangement  of  the  healUi  appears,  to 
dteist  from  their  use.  Qxymwiate  qf  quicksUoer  (corrosive  sublimate)  may  be  given  in  daily  doses  of 
fifteen  grains :  oxide  qf  arsenic  may  also  be  given  in  similar  doses.  Tkk&smkaoetateqf  capper  (verdigria) 
may  also  be  tried,  often  with  great  advantage,  in  doses  of  a  drachm  daily.  Blaine  joins  these  prqiaratums, 
and  strongly  recommends  the  following :  --^xymuriaie  qf  qmicksilver,  oride  ^  arsenic,  subacetate  qf  copper, 
qfeach  eight  rains  /  sulphate  t^  copper,  one  scr^tple  j  m|ike  Into  a  ball  and  give  every  morning,  careAilly 
watching  the  eflhcts ;  and  If  it  be  RNind  to  occasloh  distress,  divide,  ahd  give  half,  night  and  morning. 
The  same  authox  piofcsses  to  have  received  gwal  benefit  Arom  the  use  af 'tm  ibMowltig :  —  The  expressed 
Jtace  cf  Olivers  or  ioose^rasSp  a  strong  decocUan  ^f  itenspseedtf  msd  <Qf  satt^firas,  V  O'Cik  six  otmees,  to  be 
given  aAcr  the  ball  It  remains  to  savt.  that  whatai^cr  tvaatmant  is  pMnoM  either  wllh  respect  to  farcy 
or  glanders  win  bo  rendered  doubly  aftloaeions  if  green  meat  be  pneared,  and  the^  horse  be  fed  wholly 
on  it  i  provided  the  bowels  will  bear  such  Ibod :  but  if  the  medicinisa  gripe,  by  being  lolned  with  green 
fdod,  add  to  the  diet  bean.m«ai^  When  gnetD  mast  canliot  be  pwwnied.  carrots  usually  can  j  and  when 
they  cannot,  still  potatoes  may  be  boiled,  or  the  corn  mayto#sncM«cl  «rinaited.  As  a  proof  of  the  beneficial 
efftcts  of  gBsen  meat,  a  hone,  io  bad  with  ferny  as  to  be  entirely  despaired  of,  was  drawn  into  a  field  of 
Ufm,  and  nothing  toots  was  done  to  him,  nor  flirthcv  notice  taken  of  him,  altho^h  so  ill  as  to  be  unable 
to  ^ise  fVom  the  ground  when  drawn  then.  By  the  time  he  had  esften  all  the  tares  within  his  reach,  he 
was  enabled  to  struggle  to  more }  flnaUy,  he  rose  ta  extend  his  search,  and  perfectly  recovered. 

SbBsscT.  8,    DmoHt  aftiie  Eai 

MGTr.  SkMMer  ttraiw  are  Tery  rate,  most  of  the  lamenossea  attributed  to  the  shoulder  belong  to  other 
parts,  and  particularly  to  the  feet  Out  of  one  hundred  and  twenty  cases  of  lameness  in  the  fore  extre. 
miffes,  Blaine  found  that  three  only  arose  Arom  ligameutary  or  muaoulac  extension  of  the  shoulder. 
When  a  shoulder  strain  docs  happen,  it  Is  commonly  the  oonseouence  of  some  sUp,  by  which  the  arm  Is 
forced  violently  outwards.  It  is  less  to  be  wondervd  at  than  at  ftial  seema  probable,  that  farriers  mistake 
foot  lameness  fpr  shoulder  strains,  when  we  rcfiect  that  a  contracted  foot  ooeasions  inaction,  and  a  dis. 
position  to  favour  the  limb  by  pointing  it  forward,  which  thus  wastes  the  muscles  of  the  shoulder.  Seeing 
one  shoulder  smaller  than  the  other,  the  evil  is  supposed  to  be  there,  and  it  is  pegged,  blistered,  and  firei^ 
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•OTtiwbiMM  bMrtm  lM'lt<l»faltt«ttuie»  and  the  InoreMe  oT  the  fbotft  oontracUon  by  the  oonfltiemeat. 
Ib  real  shouUer  itraliu,  the  toe  i«  &napd  along  the  i:RraiMl  while  in  motion ;  at  rest  it  \»  planted  (hrvard, 
but  lOiliiwon  the  point  of  the  toe.  When  the  lamenoM  ia  in  the  Itaot,  the  hone  poinUht*  fbot  fonraitl 
abo,  but  hedaei  to  with  the  whole  Umb  ttnbent,  and  the  Ibot  flat  These  diilbrencet  are  highly  necoHarr 
to  attend  to,  aa  well  as  the  peculiar  dilBculty  which  is  always  apparent  in  moving  down  bill,  which  he 
doea  with  reluctance,  and  by  awlnginR  his  leg  round  to  avoid  flexina  it  This  lameness  may  be  ferthcr 
bnnight  to  the  test  hj  lifting  up  the  ton  lec  considerably,  which,  if  the  eril  be  in  the  shoulder,  will  give 
gnat  pain.    The  muscles  between  the  fore  legi  are  likewise  tumefied  and  tender  in  these  cases. 

MSB.  ne  ireatmmt  conaiats,  when  it  is  recent,  in  bleeding  in  the  pbte  vein,  rowelling  in  the  chest,  and 
ftwiewting  with  hot  water  two  or  three  times  a  day.  When  the  heat  and  tendemeu  have  subsided,  first 
bettae  dauy  wilh  the  astringent  wash  for  strains  ( Vet.  Pkarm.  6555.  Na  1.)  for  a  week ;  and  afterwarda, 
if  naoaasary,  prooead  t»  blister  in  the  usual  manner. 

6«9L  Strom  in,  tkt  wMH  borne.  (69M.)  This  important  joint  Is  sometimes  strained,  or  iU  ligaments  and 
mnsoha  Uttnaftiurally  extended,  ftom  a  greater  force  being  applied  to  them  than  their  structure  is  able  to 
beaa.  or  their  powers  to  resist :  a  laslon  takes  pUoe  oTsome  of  their  Abrillss,  or  in  lesser  ti^uries  their 
etasttetty  Is  l^fured  by  btlng  put  on  the  stretch  beyond  their  power  of  overcoming  agun.  In  all  such 
cases,  the  parts  react,  and  InHammsttion  follows ;  by  which  heat,  tenderness,  and  swelling  en 


cases,  the  parts  react,  and  InHammsitloL 

6500.  TVeaitment.  The  first  indication  is  the  same  in  this  as  in  all  ligamenUry  strains,  which  ia  to 
mft^rnrft  the  Inflammation  by  fomentations,  ft  a  fta,  and  when  that  has  subsided,  to  endeavour  by 
aakriogents  and  bnaoers  to  restore  the  tone  of  the  parts :  after  which,  if  any  swellins  remains,  from  the 
extravasated  blood  becoming  organised,  to  promote  its  absorption  by  mercurial  ftrictions,  and  blistering. 
This  applies  to  all  strains,  and  wUl  direct  the  treatment  therefore  of  that  of  strain  in  the  articulation  of 
the  thigh  with  the  body  also. 

6601.  8trai»  dn  tke  ii^fle,  is  treated  in  the  same  manner. 

660flL  Strain  or  dap  m  the  back  ghitwM.  This  is  generally  an  ii\}ury  done  to  the  sheaths  of  the  tendons, 
or  of  the  Ugamenta  which  bind  them  down.  In  very  aggravated  cases,  it  sometimes  occurs  that  even  the 
tendons  themaelvea  are  extended  beyond  their  capacity.  The  heat,  swelling,  and  tenderness  are  first  to 
be  combated  Inr  fomentations,  and  if  these  be  extreme,  bleed  also,  and  give  a  dose  of  physic.  Next 
ptoeeed  4o  poultice  with  saturnine  applications,  until  the  heat  and  swdling  are  reduced  :  then  use  tonics, 
•mt  wash  {Vet.  Pkmrm.  6556.  So.  1.  or  S.) :  bandage  and  exercise  very  carefoUy.  If  swelling 
after  beat,  pain,  and  lameness  are  past;  or  when  lameness  only  remains,  after  all  heat  is  gone^ 
_  4a  Ulster  mildly  twlca  In  all  cases  of  ligamentary  extension  when  the  heat  has  subdded,  the  part 
may  be  considered  as  In  a  sUte  of  atooy ;  and  bandages  judiciously  applied  are  then  proper,  particularly 
durtaig  the  day. 

eSlOL  Bmpture  qf  tke  iemdom  amd  ligmwuma  qf  tke  leg.  It  is  very  sHdom  that  the  tendons  themselves 
are  ruptuaed,  but  the  suspensory  licaments  are  more  often  so,  and  the  evil  is  called  breaking  down.  It  is 
usually  itery  sudden,  and  the  fetlock  is  brought  almost  to  the  ground.  A.  perfect  cure  is  seldom  obtained ; 
but  the  inflswmartnn  should  be  moderated  by  the  means  already  described,  and  the  heels  should  be  raised. 
Alaoed  stocking  or  firm  bandage,  when  the  inflammaUon  has  subsided,  is  necessary }  and  flrhig  is  often 
pruden6aa<a  permanent  bandagsi 

•6501  Straimqftke  Ugamtntt  <^tkefeilo<A  and  eqfftn  Joints  often  occur,  and  may  always  be  distinguished 
by  the  hett^  tenderness,  and  swelling.  'i*roat  as  already  described.  In  all  strains  of  the  leg,  attended  with 
iaflammaiion,  a  goulard  poultice  is  a  convenient  and  useftii  application.  The  goulard  water  should  be 
mixed  wlthbran ;  and  a  worsted  stocking  being  drawn  ova-  the  foot,  and  up  the  leg,  it  is  flrrt  tied  around 
the  foot :  the  poultice  is  then  put  in,  and  the  stocking  foftened  around  the  leg  above  the  injury.  (6536) 

6506.  Mallendert  and  tcUendert  are  scurfy  scabby  eruptions,  afflicting  the  back  of  the  knee,  and  ply  of 
the  hock  i  common  only  in  coarse,  low.bred,  and  in  cart  horses.  Wash  with  soft  soap  every  day,  after 
which  anoint  with  an  unguent  formed  of  ooual  parts  of  mercurial  ointment,  tar,  and  calamine  cerate. 

6SQ6.  iBfWiws  Aneei^  The  usual  cases  of  broken  knees  are  reforrible  to  wounds  in  general ;  and  the 
tveaHncat  of  .them  in  nowlle  diflbrs  thereftom,  with  this  caution,  that  here  it  is  more  immediately  nrccs. 
aary*  both  for  appearance  and  safety,  that  if  any  flap  of  skin  hang  apart,  to  cut  it  off,  or  the  wound  will 
heal  with  mgosed  ednea.  But  when  the  joint  of  the  knee  is  broken  into  by  the  violence  of  the  injury,  it 
baeomes  of  a  very  diflbrent  nature,  and  is  known  first  by  the  extreme  lameness  and  swelling  that  occur ; 
and  next,  by.the  escape  of  a  slippery  mucus  not  unlike  the  white  of  an  egg.  If  this  continue  to  escaiw, 
viobnt  iuflammation  follows,  and  either  the  horse  or  the  joint  are  lost  by  it.  Farriers  are  apt  to  attempt 
to  stop  the  flow  of  the>Mff/  otf,  as  it  is  called,  by  oil  of  vitriol,  or  other  escharotics,  which  treatment  ia 
usuMlyifoUowed  by  the  most  disastrous  consequences.  It  is,  however,  necessary  to  stop  the  immediate 
flow,  by  other  means ;  the  best  of  which  is  by  a  fine  budding.iron  heated.  Should  the  laceration  be  con- 
^ikmble,  this  cannot  be  donej  but  I  .  ,  .. 

low  diet,  and  the  other  antifebrile  remedies,  until  the  swelling  has  subsided,  when  apply  the  astringent 


L  the  treatment  must  then  consist  of  saturnine  poultices,  bleeding, 
remedies,  until  the  swelling  has  subsided,  when  apply  the  astringent 
paste  rsfomniended  by  Clark,  made  of  pipo.clay  and  alum,  every  day ;  but  by  no  means  introduce  any 
escharotics. 

6GU7.  £nttR/«  and  bone  epaoim.  The  former  are  usually  situated  on  the  inner  side  of  the  canon  or 
shank  before ;  and  as  they  are  situated,  so  they  are  more  or  less  injurious.  When  buried,  as  it  were^ 
within  the  tendons  or  back  sinews,  they  are  very  apt  to  lame  the  horse  seriously ;  but  when  situated  on 
the  plain  bone,  unless  they  be  very  large,  they  seldom  do  much  injury.  If  a  siNint  be  early  attended  to^ 
it  is  seldom  difficult  to  remove.  Blaine  recommends  the  swelling  to  be  rubbed  night  and  morning  for  five 
or  six  days,  with  a  drachm  of  mercurial  (untment,  nibbing  it  well  in  :  after  which  to  ap(4y  a  blister,  and 
at  the  end  of  a  fortnight  or  three  week*  to  apply  another.  In  very  bad  cases,  he  recommends  firing  in  the 
ioaengeform. 

6508.  Bone  epavin  is  an  exjostosis  of  the  hock  bones,  the  treatment  of  which  in  nowise  diffbrs  flrem  that 
of  splint ;  except  that  as  a  spavin  in  general  is  more  injurious  than  a  splint,  so  it  is  more  necessary  to 
commence  the  treatment  early,  and  to  continue  it  energetically.  From  the  greater  oomfdexity  of 
structure  in  the  hock,  qpavin  is  not  so  easily  removed  as  splint,  and  more  usually  requires  the  application 
of  firing. 

6509l  JlMf  bone  is  of  the  same  nature,  being  an  exostosis  or  bony  circle  formed  around  the  coronet,  the 
entofw"  *  •     '  ^'         - 


r  which  is  the  same  with  that  of  s^nt  and  qiavln. 
6610.  Blood  epaein,  bogspanin,  and  thoroughpin^  are  all  of  them  originally  of  the  nature  of  windgalls. 


and  are  nothing  more  than  enUntements  of  the  bursal  capsules  described  in  the  anatomy,  as  surrounding 
tendons,  ligaments,  and  bones,  to  Airnish  them  with  a  lubricating  medium.  By  over<.exertion  or  hard 
work  these  bursal  bags  become  extended,  and  their  contents  increased  and  distended  into  pufly  swellings 


in  the  hock,  called,  when  rni  the  ply,  bog  epaoin.  The  pressure  of  this  sometimes  occasions  a  variooee  state 
of  the  superficial  vein,  which  passe*  directly  over  it  on  the  inner  side  of  the  hock,  and  which  enlargement 
then  receives  the  name  of  blood  epavin.  When  the  bursal  enlargement  extends  through  the  hock,  it  is 
called  tboromgt^in.  When  it  k  situated  below,  in  the  burs*  of  the  fiexor  tendons,  near  the  fetUwk  Joint, 
it  receives  the  name  of  windgali. 

65IL  7^ /rrolnuwl  of  all  these  cases  must  be  similar  in  principle,  and  consists  in  lessening  the  die. 
tended  sac ;  not  as  was  formerly  practised,  to  the  destruction  of  the  horse  often,  by  letting  out  the  con. 
tents  of  these  windgalls ;  but  by  suengthening  the  sides  of  the  tumours  by  stimulants  or  by  pressure.  The 
more  aetive  stimulants  are  the  liquid  blister  {fet.  Pkarm.  6668.),  milder  ones  are  found  in  the  astringent 
wash.  ( FeL  Pkarm.  6535.  Na  1.)  Bandages  assist  grcaUy.  when  well  aiipliod  to  the  part,  and  in  desperate 
cases  firing  has  been  resorted  to,  which  ia  nothing  more  Inan  a  more  viulcut  stimulant,  and  a  rome  per. 
manent  bandage 
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SSIfiL  Giipiri(/lialwnyai]ngcmciitorthepoliitorthelMKk,andtatolM«^^ 


eSlS.  Otrb  l«  an  toflwiMhoa  of  Che  UffUMnti  at  the  back  of  the  hock,  and  l«  usually  rmaoved  by 
aitringcnta.  ( VeL  Pkarm.  0fi6&)    When  It  doei  not  give  way  to  thcte^  the  aweatlng  liquid  bUMer  nay  b# 

6314  C^«db«fitffr0saatf]Baybeoontlderadaainodiaeationaoroneandtbe«BBeaflbotion,andaicoini- 
nHMily  brought  oo  by  iome  nMlect  In  all  horaei;  but  when  they  occur  in  any  but  the  thick-heeled.hwr- 
tared  aninab,  they  are  Invariably  mx  Orer-feedlng  or  undcr-feading,  but  much  more  frequently  the  former, 
win  bring  it  oa  A  very  ftemient  cauae  of  It  la  the  practice  of  wadiing  the  Icgi  of  horvea,  and  vuflbrin^ 
them  to  dry  of  tbenuelTei.  In  erery  case,  without  exception,  washing  the  leg*  fhottkl  be  aTOided,  unlem 
they  be  rubbed  peribctly  dry  afterwards.  When  horses  have  long  hairs  about  their  heels,  and  ara  washed 
and  then  left  wet,  the  evU  must  be  doubled  ;  as  the  evapontlon  going  on,  ooob  and  chills  the  be^  and 
thus  produces  a  species  of  dillbiain :  and  we  wdl  know  how  dimcult  these  are  Co  heal  when  broken. 
Clacks  in  the  heals  very  often  occur  In  horses  removed  too  suddenly  into  AiU  hasp  ftnm  preriovs  straw  or 
grass,  or  from  these  to  a  hot  stable :  which,  by  the  heat  and  mcrfsturo  of  the  Utter,  oocaslons  a  determin. 
atkm  of  Mood  and  hnmoun  to  the  lqs,and  they  break  out  Into  cracks  or  icabs,  from  which  Issue  a  bloody 
ichor,  or  a  more  thick  matter.    Between  the  sores  the  hair  stares  and  gels  pcn-ftatfaered,  and  the  horae 


651&  rAr/yrolnwn/ must  depend  on  the  sUte  in  which  the  animal  U  at  pieaent  If  there  be  reason  to 
suspect  the  hone  to  be  ftiU  and  foul,  bleed,  lower  his  fi)od,soil  Mm  in  the  stable;  or  mash  and  give  a  mild 
doseof  physicL  But  when  some  mismanagement  is  the  sole  cause,  remove  that,  and  if  the  ease  be  a  severe 
one,  by  means  of  an  old  stocking  drawn  over  the  IboC,  bnty  the  whole  heel  In  a  poultice,  made  of  scraped 
carrots  or  turnips ;  whidi  will  subdue  the  irritation,  and  bring  the  parts  Into  a  state  to  bear  thelqpplfcadlon 
of  the  astringent  paste  (Fet  Fkarm.  6557.  No.  fi.),  or  if  more  convenient,  of  the  astringent  wash.  (fV/. 
Fkarm.  6555.  Na  I.  or  8.)  Moderate  exercise  should  be  continued,  end  the  heels  carefully  cleaned  from 
dirt  bv  soft  soap  and  water  on  each  return  therefrom ;  after  which,  always  again  apply  the  astringent 

651a  OreoBe  is  nothing  more  than  an  aggravated  state  of  the  same  aflbction,  and  Is  more  common  to  the 
hind  than  to  the  fbre  legs.  Coarse  flcshyTlegged  horses  are  peculiarly  prone  to  the  affbctlon,  from  the 
great  aocumuUtlon  that  takes  place  In  their  legs :  and  from  the  difficulty  that  the  ou>lllarin  And  in  carry. 
Iiig  the  increased  quantltv  of  lymph  upwards.  In  these,  long  stable  confinement  should  be  avoided,  and 
when  that  is  imposslMe,  it  should  be  counteracted  by  exerdse  fkwpiently  and  judiciously  administered. 
Many  cart  horses  never  go  out  but  to  work :  they  often  work  three  daft  incessantly,  or  nearly  so;  and 
they  perhans  rest  two  davs  entirely.  Can  it  be  wondered  at,  that  the  change  occasions  swelling,  acting 
on  the  weakness  and  exhaustion  of  previous  fktigue?  and  could  not  this  be  avoided  by  turning  out  fbr 
an  hoar,  or  walking  for  half  an  hour  night  and  morning  ?  Stable  soiling  should  be  used ;  bleeding  and 
physicking  also  in  very  bad  cases;  and  when  the  Inflammation  and  irritation  or  soreness  are  mat,  the 
poultices  recommended  for  cracks  should  be  applied  until  these  drcumstaiices  are  removed :  anerwaids 
commence  the  use  of  some  of  the  astringents  recommended.  ( fet.  Pkarm.  6S6&)  White  has  slated  two 
remarkable  cases  of  grease  cured  by  the  application  of  corrosive  sublimate,  In  the  form  of  a  wash,  as  of 
iwodraekmt  qftmAummte  to  tern  omnea  ttf  neater  g  increasing  it  to  three  drachms,  if  the  pain  oeeastoned" 
by  the  fltst  be  not  loo  oonslderalrie.  Blaine  says  that  the  cllven  or  gooee-gram  has  been  knewn'to  be  of 
great  service  In  bad  cases  of  grease :  half  a  pint  of  the  expressed  }uice  to  be  given  daily  as  a  drink :  and  a 
poulUco  of  the  beib  to  be  applied  to  the  beds.  In  some  rases  of  long  standing  when  the  running  has 
ceased,  a  thickened  sute  of  toe  iimb  remains,  which  Is  best  removed  by  flfing,  and  which  likewise  is  a 
preventive  to  a  retnm. 

SuBSKCT.  9.     Dueatet  of  the  Feei, 

fiSn.  FotmderqftMe/eet  Uqf  two  JUmdSt  acute  and  chronic  Acmte  fomier  is  a  disease  Chat,  untU 
btdy,  was  less  understood  than  almost  any  other.  After  a  very  severe  day's  work,  or  wheh  very  nfucb 
heated.  If  a  hone  get  a  sudden  chill  by  standing  In  snow  or  cold  water,  It  Is  not  uncommon  fbr  hhn  to  be 
seised  with  universal  stiffhess  and  every  symptom  of  great  fever.  Such  a  horse  Is  said  to  be  bodyjoum- 
dere±  By  degrees,  however,  It  Is  observed  ttiat  the  animal  has  an  extreme  dldnclination  to  remain  on 
his  fcH ;  from  whence  it  will  appear  that  the  whole  of  them  are  aflfteted.  When  the  horse  draws  his 
hind  fieet  under  him,  his  fbre  only  are  alftcted :  and  when  he  draws  his  fore  f^et  under  htm,  the  hinder 
feet  are  the  seat  of  tne  complaint ;  but  which  Is  seldom  the  case.  On  feeling  the  feet  thev  will  be  Ibund 
intensely  hot,  and  the  pastern  arteries  will  beat  with  great  violence  After  a  few  days,  unless  the  disease 
abate,  a  separation  of  the  hoofh  tttm  the  coronet  takes  place,  and  at  last  they  fall  entirely  ofC 

The  treatment.    At  the  commencement  of  the  disease  bleed  largely,  as  well  by  the  neck  as  ftom 

-.  -__.-  _-..^_^  ,__^  .- ,_^  ^jjjjjj  jjj^  blood  flows  flreely.    After  which  Immerse  each  tbot  In 

powder  or  drink  {Vet.  Pkarm,  6578  and  6579.),  litter  up  to  the 
.  .  .      e,  renew  the  bleedings,  and  blister  round  the  pasterns. 

65ta  Ckroniefntnder,  amtracUon  orjtver  *•  tkefeet  The  artiflcUl  life  that  horses  lead  suhJecto  them 
to  many  diseases ;  one  of  the  principal  of  which  Is  that  of  contracted  ffeet  Blaine  considers  a  ncgleet  of 
sufScient  paring  of  hoof,  the  application  of  artlflciai  heat  ftam  hot  stables,  and  hotter  Utter,  the  deiiri. 
vation  of  natural  moisture,  constitutional  liability,  and  the  existence  of  thrushes,  as  among  the  principal 
..       ..     jf,^,,^,  -  ■  ....... 


causes  of  this  evIL  It  is  more  common  to  blood  horses  than  to  others ;  and  he  observes,  that  dark  chesU 
nuts  are  of  all  others  most  prone  to  it  The  appearances  of  a  contracted  fbot,  as  contrasted  with  a  healthy 
one.  we  have  already  displayed.  (6480)  It  Is  there  shown  that  the  contracted  hoof  becomes  loncer, 
higher,  and  narrower :  the  heels  (Jtg.  S37.  a  a)  particularly  are  drawn  in,and  seem  to  screw  the  frog 
between  them,  which  becomes  wasted  and  thrushy  from  this  pressure    The  binder  hoofk  are  seldom 


658a  Tkeireatmeittt^amtraetiomhttkefnt.  It  Is  better  to  prevent,  than  to  be  under  the  necessity  of 
attempting  to  cure,  the  evil.  Prevention  may  be  practised  by  avoiding  the  acting  causes.  As  soon  as  at 
all  suspected  to  be  likely  to  occur,  keep  the  hoolh  pared  low ;  never  suflbr  the  horse  to  stand  on  Utter,  nor 
allow  the  stable  to  be  too  hot ;  feed  moderately,  and  never  allow  the  horse  to  go  without  daUy  exercise ; 
whatever  increases  the  general  fUlness  of  haUt,  flies  to  the  fkct  Above  aU,  keep  the  fteet  moist  by  means- 
of  wet  cloths  tied  loosely  around  the  coronet,  filing  over  the  whole  hoof,  hut  not  extending  beyond  the 
edge  Then  moisten  repeatedly,  and  stop  the  ftoet  (6587.)  every  night  When  contrsction  has  already 
taken  place,  many  plans  have  been  recommended ;  as  Jointed  shoes  by  Coleman,  Clark,  and  others ;  but  it 
is  not  found  that  mechanical  expansion  in  this  way  produces  permanent  beneflt  The  most  eflbctual  mode 
Is  to  obviate  aU  previous  causes  of  contraction ;  and  then  to  thin  the  hoofli  around  the  heels  fVom  each 
quarter  so  thin  as  to  be  able  to  produce  an  Impression  by  means  of  the  thumb :  In  fiMrt,  to  remove  so  much 
of  the  horn  as  Is  consistent  with  lafMy,  flrom  the  coronet  downwards.  It  is  also  prudent  to  put  In  a  aoore 
or  two  fkom  above  downwards,  drawn  a  quarter  of  an  inch  deep  on  each  side  towards  the  front  of  the  hoof ; 
but  whether  this  be  done  or  not,  the  ftont  of  the  hoof  should  be  rasped  thin  about  an  inch  in  width  ;  by 
wMch  means  a  hinge  is  formed,  which  operates  most  advantageously  in  opening  the  heela  After  this  Is 
done,  tips  should  be  put  on,  and  the  horse  should  be  turned  out  to  grass,  where  he  should  remain  three 
months,  by  which  time  the  new  formed  heels  wiU  have  reached  the  ground,  and  win  bear  a  shoe.  This 
pvoeem  Is  ftillv  described  by  Blaine  in  hU  Veterfnarp  OutOnei,  where  a  plate  completely  elucidates  the 
operation,  and  Co  which  we  would  recommend  the  reader. 

"'?!.  Tke  pumiced  foot  is  a  very  common  consequence  of  actio  founder.  In  which  the  dastidtvef  the 
D«  becoming  destroyed,  the  support  of  the  cotBn  bone  is  removed,  and  It  rasts  wholly  on  the  sole. 
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%Mdli>  grttiurilfJifiln  nma  «  eMkttt^tb  a  canrex  nirfhcc^  drawing  with  It  tbo  ftont  of  the  hoof  Inwwda. 
In  WCflft*,  iHtWuly  iiM^  tbtt^  thf9  evil  c^taaet  on  aometimei  without  founder:  the  treatment  can  be  only 
'paniMh^  a  fMoMMUMtfrihoe  exactif 'fitted  to  the  foot,  without  at  all  preasing  on  It,  prevents  the  lame- 
«lefeaMnie4u«nt'to  th«  diWaMi  A  ihotf  exactly  the  contrary  to  this  has  been  tried  In  some  caies  with 
•bMieflte,  the  form  ofwhleh  Mm  been  eiie  with  a  web  lo  narrow  as  only  to  cover  tlie  crunt,  but  so  thick  as 
t»  HBsnoive  thif  foct  fittm  accidental  pressin-c.  In  other  cases,  no  shoe  answers  so  well  as  a  strong  bar 
•shde.   USBor)      ,     '    '    *  ■•      '■' 

('  «8IB! 'C^Afkre  tnMt  tNnMeMome^iMlnitfDts,  to  which  hones  are  very  liable,  and  which  liyure  and  ruin 
tbouttiiMls.  ThlivalPe'WHblljr^M^ld&Mid ;  no  horse  having  any  peculiar  tendency  to  them,  but  being  always 
>bniii^t<oh  thete*  ^  amt^Wa^^ofitr  phettture,  usually  of  the  dioe,  or  ftom  something  getting  In  between 
HholtiifMM'th^'  HOtti^  hM9/''A  4wie'  ttto  long  worn  is  a  very  common  cause,  and  a  still  more  frequent 
'VUcm^fM  dtoiMi^'Ch^ihmi'or^iAM};  neither  is  it  necessary  to  the  production  of  corns,  that  the 
shoe  itself  should  press  on  the  sole ;  but  they  are  equally  produced  when  the  outer  horn  oC  the  heels  or 
of  the  bars  is  the  immediate  offending  part,  rendered  so  by  too  luxuriant  growth,  tiy  unequal  wear,  «a- 
by  secondary  pressure  from  the  shoe;,  qc^by  «ravd  working  in.  0^.  836.)  It  ts  the  flesny  sole  itself  that  la 
bruised,  from  which  a  speck  of  dxtfaVasated  blood  follows ;  and  if  not  immediately  relieved,  it  gathera, 
«r.tiM  liavt  bdooMMi  foafolfculdlyrdiftottya  iM  taastead  of  fonning  healthy  horn,  it  always  afterwards  forms 
aspttngy.tmlMUiue  of  <giU«me  pensibittty,  and  thus  is  always  liable  to  prodvce  pain  and  lameness  when 
exposed  to  pressure. 

(>5^  The  treatment  <tf  corns  is  seldom  difficult  or  unsuccessful  at  their  first  appearance,  but  afterwards 
It  can  be  only  palliative  Blaiiie  (Ureets.that,  by  means  of  a  fine  drawing-knife,  every  portion  of  diseased 
horn  should  be  pared  away,  and  the  extravasation  underneath  likewise.  Having  done  this,  he  advises  to 
lotMdfMt^'soMktf  Ml/^  ^hntiifi&i^  iiAo  the  opening,  to  place  over  this  some  tow,  which  should  be  kept  In 
its  alaro  by  moans  of  a'st>hnt  I  rany  •contraction  of  the  heels  (Jig.  85&  a  a)  be  present,  it  will  matenally 
'assi^  ch&cur^  td  loM^er  them,  and  «erthin  t^e  hoof  a  little  around  the  quarters,  and  afterwards  to  put  on 
a  &hoe  wtthout  h«els  ojtposed  lo  th(*'dorn,  W  a  shoe  chambered  opposite  the  weak  part ;  or  a  bar  shoe  may 
be  apjifiod,  so  framed  as  oompletely  to  leave  the  heel  untouched.  Introduce  the  butter  of  antimony  once 
or  twice  iiMrG,.with  the  irtCerval  of  twb  days  between,  and  then  turn  the  horse  out  to  grass :  in  about  six 
wiiH>k»'  time  the  foot  will  be  sMnd.  The  treatment  of  corns,  when  of  long  standing,  docs  not  materially 
tiifibr ;  for  although  th«7  are  hdver  whoHy  eradicated,  they  may  be  rendered  but  little  troublesome.  The 
diseased  partmuit  hd  carcfally  pared  out  at  each  shoeing,  and  such  a  shoe  put  on  as  will  completely  free 
tht>  hoel^  from  ppessuve* 

6QAk  RmMfng  thtmit  H  tUwt^s  «  €aitiger<m*  disetue,  and  few  errors  in  horse  management  are  more 
giaving  than  the  eommoiionc  (>r  siipposing  fiiey  are  necessary  to  carry  oft*  humours.  If  less  food,  more 
exeroisp^  oool  sCaMes,  and  dry  ttaticmigs,  were  substituted  to  correct  the  fulness,  instead  of  thrushes, 
which  invariatrfy  contract  th«  feet  whenever  they  continue  any  length  of  time,  many  valuable  horses 
would  be  saved  to  the  community.  To  the  cure,  begin  by  clearing  out  all  the  fissures  of  the  frog 
ifig.  Has.  a^  from  loose  m^gCfd  horn,  and  then  hitroducc  to  the  bottom  of  the  shiuses,  bv  means  of  a  thin 
ni^  (tf  wood^  some  of  the  f AtmA /lufr  {Fet.  Pharm.  65.^),  smeared  on  tow,  which  will  enable  it  to  be 
neid  within  the  cleft,  eipeelallyM  it  be  guarded  by  splints  ofwooil  passed  under  the  shoe  :  renew  the 
dtessbig  dally  (  turning  out  to  grass  may  be  practised  to  great  advantage  for  thrushes  by  this  mode  of 
-Urcsaing  |  but  without  It  the  disease  is  sometimes  aggravated. 

<Ki23.  Sandcrtickt  stfy  finurrt  Hi  th^  hdofit  commonly  of  those  before,  and  usually  towards  the  inner,  but 
now  and  then  towards  the  outer  quarter  also,  frnm  sibove  downwards :  from  the  crack,  a  Uttle  oozing  of 
blood  or  aaoisture  it>9ecn%  And  the  sensible  parts  underneath  getting  between  the  edges  of  horn, become 
pressed  enandlaine  thehoive.  Plre>  the  lisnuie  crossways,  so  as  to  destroy  the  connection  between  the 
<tivideti  and  the  undivided  Marts  of  the  hoof.  With  melted  pitch  close  up  the  origin  if  the  ooiing  be 
laodcaato,  and  bafidsig«>ti|nti9ir  W«tfih  th«  foot,  and  if  inflammatloa  succeed  this  plan,  remove  the 
dressing. 

6J8r>.  Prieki  or  punctures  in  the  fed  are  often  very  serious  evils,  either  when  received  by  nails  in  shoeing, 
or  by  one  picked  up  on  the  road,  &c.  Th«  danger  arises  fhmi  the  inflammation,  which  is  alwavs  great  ttoax 
any  injury  done  to  the  sensible  and  vascular  parts  within  the  foot  This  infliammation  quickly  proceeds 
toiuppuration ;  And  the  matter  is  apt  to  make  itk  way  upwards,  unless  it  find  a  ready  vent  below.  When 
It  does  not  break  out  ai  the  coronet.  It  will  often  penetrate  under  the  sole,  and  finally  disease  the  bones, 
ligaments,  or  cartilages,  and  prodnce  quittor.  It  is  very  seldom  that  a  horse  is  pricked  in  shoeing,  but 
that  Che  smith  is  aware  of  It  by  the  ficcniiarity  of  the  feci  on  the  hammer,  and  by  the  flinching,  of  the 
animal  At  such  times  were  he  to  immedSateW  withdraw  the  nail  a  little,  enlarge  the  opening,  and  intro- 
duce some  spirit  witfiVn  the  poncture,  nothing  ^uld  occur ;  but  on  the  contrary,  he  sends  the  horse  home 
to  avoid  tiVwble,  who,  tbtt  htfit  or  following  dav'.  Is  found  lame,  and  with  his  ftxyt  hot  If  the  nail  be 
onlv  dri««at(A  nemr  the  sensible  lamitise,  it  #fll'only  require  to  be  removed,  tofVee  the  horse  from  hit 
evil :  but  if  it  have  been  driven  through,  and  have  wounded  them,  then  suppuration  ensues,  and  on  exa. 
mtnmg  the  root  by  th«  ^nocrs  when  the  shoe  is  removed,  he  will  flinch  at  the  pressure  on  the  diseased 

Kt  It  is  probabfc^  tm  the  removal  of  the  shoe,'  thdt  matter  will  at  once  flow  out  at  the  immediate  nail 
e :  if  not,  the  drawfng.knife  wlD  soon  detect  the  Injury.  If  the  heat  be  great,  and  instead  of  matter 
Moody  dark  Ichor  flows  out,  wrap  the  foot  up  in  a  pooHlce;  but  if  healthy  matter  flows  out,  this  will  not 
be  nttessary :  smaetimes  it  is  requisfte  to  detach  all  the  hom  that  is  underrun  by  the  matter;  but  when 
the  injury  has  not  proceeded  to  this  extent,  a{>ply  over  the  part  a  pledget  of  tow  steeped  In  friar's  balsam  ; 
tack  on  the  shoe  lightly,  and  retain  the  dressing  by  means  of  splints,  which  are  thin  pieea  of  wood  (the 
withy  which  binds  birch  brooms  is  convenient  for  the  purpose)  passed  under  the  shoe :  repeat  the  dressii^ 
daily,  and  avoid  moisture,  which  would  encourage  quittor.  A  nail  picked  up  on  the  road,  and  which 
passes  through  the  sole,  beiow  or  through  the  frog,  is  to  be  treated  in  the  same  manner^nd  auo  when  tli^ 
matter  breaks  out  at  the  coronet ;  but  when  a  nail  is  picked  up,  and  penetrates  the  coRin  Joint,  which  is 
known  by  the  synovia  or  joint  oil  appearing,  such  opening  should  be  immediately  stopped  by  paring 
towards  the  wounded  joint,  and  then  applying  a  heated  budding-iron,  not  to  the  capsular  ligament  itself; 
. .t-.-.-.^. ^r_._, ritj  Ifthist    •  • "       ■ 


but  to  the  skin  immediately  near  it;  if  this  be  inconvenient,  put  a  pledget  dipped  in  a  little  butter  of  anti- 
mony Just  within  the  opening,  but  do  not  press  it  into  the  cavity  of  the  joint :  if  this  be  insufllcient  to' 
stop  the  flow,  but  more  particulariy  if  the  original  wound  penetrated  to  the  bone,  it  is  probable  that  the 
bone  itself  will  become,  in  some  measure,  diseased,  which  is  known  by  the  rough  grating  felt  at  the  point 
of  the  probe  when  passed.  In  this  case,  enlarge  the  opening  so  as  to  be  able  to  scrape  the  diseased  bone 
away.  Bruises  q/*  the  sole,  from  whatever  cause,  will  all  fall  under  some  of  these  points  of  view,  according 
as  the  case  may  be. 

dSffJ.  Qnittor  and  canker  are  the  consequences  qfiJkese  if^uHes  when  neglected,  or  originally  extensive. 
In  these  cases  either  the  bones,  ligaments,  or  cartilages,  or  all,  become  diseased ;  and  a  cure  can  only  be 
obtained  by  removing  the  diseased  iiarts  by  the  knife  or  by  caustic. 

659a  Treads,  over-reach,  ^.  A  wound  on  the  coronet  is  not  uncommon  from  one  flwt  being  placed  on 
the  other ;  or  the  hinder  foot  may  strike  it,  &c.  First  wipe  away  the  dirt,  and  remove  any  loose  edges 
that  cannot  unite :  avoid  washing,  unless  stones  and  dirt  are  suspected  to  be  within,  and  bind  up,  having 
first  placed  over  the  wpund  a  pledget  of  lint  or  tow  moistened  with  balsamic  tincture,  or  tincture  ^ 
myrrh,  or  of  aloes,  &c.  Over-reaching,  or  over-s/eppingt  is  often  an  injury  done  to  the  fetlock  joint 
before,  by  the  hhider  foot,  or  to  the  tiack  sinew  higher  upi  Sometimes  it  is  simply  a  violent  bruise,  at 
others  the  laceration  is  extensive,  in  which  cases  treat  as  a  trcaad ;  and  when  no  laceration  has  taken  place 
trest  as  a  bruise  or  strain. 

692a  Cutting  Isa  dcftet  to  which  some  horses  are  liable  from  their  form,  as  when  they  turn  thci^  toes 
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out,  or  bATB  bent  legs.  Othen  cut  only  when  tb«y  are  leivi,  mhMhll^ipt$,Atff^€l^im'WMmt.  V»a 
Weak  honce  cut  becauM  they  croM  their  \en  when  fatiguafdL  wa,yoM<>9<vnfiifl»»ihe4.l»or6i»4^w  w- 
Youthful  periods,  and  grow  out  of  it  aftcrwanit.  llie  part  In  wAif*  a  foq|.lvtwfcrai  with  «}>«>«ipaicfl 
limb  i«  very  different  When  U  strikes  the  shank  high  up  Kit  ^)<Kl  tpecd^Cffit,9^  U  ,ba«t.  f  ewadiotl  hf 
wearing  knee-boots  or  rollers.  When  it  U  at  the  fetlock  the  cuUioft  Uat  tte»  sMe,  ok  rath«r  baokiwavd, 
according  to  circumsUncet.  Some  horses  cut  by  the  edge  of  thejthoet,i9t^4  by  f^  ti99t  at,tl)e ^MWlecs ; 
and  some  by  the  ixiint  of  the  heels.  It  is  to  be  remarked,  that  it  Is  better  to  put  up  wi^h  tbe  e«il  «r 
cutting,  than  to  do  as  is  too  (Vequeotly  done,  which  is.  to  panAwav  tb«  b^wCMVUtiftiCMttavopatrvtlMi. 
The  shoe  may  be  feather  edged,  or  it  may  be  set  a  little  within  fh»  euttjypg  qiwrtWi;  but  by  MBMam 
alter  the  sise  or  the  form  of  the  hooft  themfcelvei,  and  particularly  avoid,  taUyp^  Iwenliet  oT  this  kintf 
with  the  fore  feet  Boots,  or  rollers,  are  but  little  trouble  to  put.oa,  and  when  not.  bucUed  t«»  tight 
never  injure :  whereas,  to  allow  a  horse  to  continue  to  cut  piroduf^  a  eallus»  and  viles  thiDWs  Ihe 
animal  down.  .       .  > 

SicT.  VI.     VeterhUtty  Oper^Hont. 

653a  ne  general  praetieet  to  be  here  enumerated  are  chicdy  the  tiealmfeotof  wounds,  the  cpftlioatiim 
of  foraenutions,  tetons,  blisters,  clysters,  and  physicking;  aod  the  opentioos  of  eaitratiiig,  nicking, 
bleeding,  Ac 

Su  BSKCT.  1.     Treatment  of  Wowtds* 

6531.  A  wound  must  be  treated,  in  some  measure,  according  to  the  nrt  of  the  bone's  body  in  which 
it  happens ;  but  there  are  some  principles  to  be  observnl  alike  in  all  bone  surgery.  There  are  Ukfr. 
wise  a  few,  which,  as  they  differ  from  the  principles  of  human  surgery.  khouM  be  flr*t  notioedi,  and 
which  should  guide  the  practice  of  those  who  might  lie  misled  by  anaiosy.  The  wounds  of  horses, 
however  carefVilly  brought  together  and  confined  in  their  situation,  as  weli  as  shut  out  fion  the  sti- 
mulut  of  the  external  air,  are  seldom  disposed  to  unite  at  once,  or,  as  it  is  called  in  surgical  language^ 
by  the  first  mtcniion.  It  is  always,  therefore,  necessary  to  expect  the  suppurative  |iroce«s :  but  as  Uie 
adhesive  inflammation  does  now  and  then  occur,  we  should  never  wash  a  mere  laceration  with  water  or 
other  liquids,  if  no  foreign  matter,  as  dirt,  ttc,  be  suspected  to  be  lodged  within  it,  still  less  should  we 
stuff*  it  with  candle  tow,  or  tents  of  any  kind.  On  the  contrary,  it  should  be  carcAiily  and  smoothly 
brought  together,  and  simply  bound  up  in  its  own  blood:  and  if  it  do  not  wholly  uulte  at  oooe,  and  by 
the  first  huentitm,  nerhaps  some  portion  of  it  may ;  and,  at  all  events,  its  future  progrca  will  bo  mote 
natural,  and  the  disfiguration  less  than  when  stuffed  with  tents,  tow,  ftc,  or  irritated  with  healing  oils  or 
spirits.  When  an  extensively  lacerated  wound  takes  place,  it  is  common,  and  it  is  often  necessary  to  iuseit 
sutures,  or  stitches,  into  the  lips  of  the  wound :  and  here  we  have  to  notice  another  considerable  variation 
from  the  principles  of  human  inflammation,  which  is,  that  these  stitches  in  the  horse,  ox,  and  dog,  soos 
ulcerate  out,  seldoni  remaining  longer  than  the  third  or  fourth  day  at  farthest  It  therefore  is  tbe  mor^ 
necessary  to  be  careAil,  that  by  perfect  rest,  and  the  appropriation  of  good  bandages,  we  sccnre  the  wound 
from  distortion.  In  this  we  may  be  assisted  by  strips  of  sticking  plaster,  made  with  diachylim  and  pitch  j 
but  these  strips  should  be  guarded  from  touching  trie  wound  itself  by  means  of  lint  or  tow  first  put  over 
it  When,  in  addition  to  laceration  in  a  wound,  there  is  a  destruction  of  lubstanoe,  then  the  caution  of 
washing  will  not  apply,  as  it  will  be  necessary  to  bathe  with  some  wanning  spirit,  as  ttnctvre  qfm^rrkf 
tincture  t^aloes^  or  frtar*s  balsantt  to  assist  in  restoring  the  life  of  the  part,  and  in  preventing  mortifl. 
cation.  Bleeding  must  be  stoppeil  by  pressure  and  astringents,  as  powdered  alum  :  wlicn  it  is  very  con. 
siderable,  the  vessel  fh>m  whence  the  blood  comes  must  be  taken  up.  When  great  inflammaiion  follows 
wounds  or  bruises,  counteract  it  by  bleeding,  a  cooling  temperature^  opening  medicines,  and  oantiiittal 
fomentations  to  tbe  part  itself. 

SoBSBCT.  2.     Balls  and  Drinks. 

GSSS,  Mode  qf  giving  a  ball.  Back  the  horse  in  his  stall,  and  being  elevated  on  a  stool  (not  a  bucket 
turned  upside  down),  gently  draw  the  tongue  a  little  out  of  the  mouth,  so  as  to  prevent  its  rising  t» 
resist  the  passage  of  the  hand  ;  the  tongue  should  however  not  be  laid  Kokl  of  alone,  but  it  shouU  be 
held  flrmlv  by  the  Angers  of  the  left  hand  against  the  jaw.  llie  ball  previously  oiled,  beiiv  taken  Into 
the  right  hand,  which  should  be  soueeted  into  as  narrow  a  shape  as  possible,  must  be  passed  up  close 
to  the  roof  of  the  mouth,  and  the  ball  placed  on  the  root  of  the  tongue,  when  l&ih  hands  being  with, 
drawn,  it  will  readily  pass  down.  This  mode  is  much  preferal>le,  when  a  person  is  at  all  handy,  to 
using  a  balling  iron.  At  Long's,  veterinary  surgeon's  instrument  maker,  is  sold  a  clever  maobiAe  tmt 
this  purpose. 

65a3L  Mode  qfgMng  a  drink.  Exactly  the  tame  process  is  pursued,  except  that  a  hon  h(4dinf  the 
liquid  matter  is  forced  up  the  mouth  ;  the  passage  being  raised  beyond  the  levd  Ui«e,  the  liquid  is  poured 
out  firom  the  larger  end  of  the  horn,  and  when  the  tongue  is  loosened  it  i»  swallowed.  Clark,  however, 
ingeniously  proposes  to  substitute  the  smaller  end  of  the  horn,  tbe  laraer  being  dosed,  by  whicK  hcsaya, 
the  horn  can  be  forced  up  the  mouth  between  the  teeth,  and  pouired  farther  back  soaa  to  ensuBa  Ha  net 
retumiDg, 

SuBSBCT.  3.     Fomeniationt  and  P&ultiont 

6594  Fomeniationt  are  very  commonly  recommended  of  various  herbs,  aa  rue,  chamomile,  St  John's 
wort,  wormwood,  bay  leaves,  ttc. ;  but  the  principal  virtue  is  to  be  found  in  warmth  and  moisture,  whioh 
unload  the  vessels :  but  this  warmth  ought  not  to  be  too  considerable,  except  when  the  inflammation  la 
within,  as  in  Inflamed  bowels.  Here  we  foment  t^  stimulate  tbe  skin,  and  cannot  foment  too  hot :  bul 
when  we  do  it  at  once  to  an  inflamed  part,  it  ought  not  to  be  more  than  of  blood  heat ;  and  it  should  bo 
continued  long,  and  when  removed  the  part  should  be  dried  or  covered,  or  cold  may  bo  taken,  and  the 
inflammation  increased  instead  of  diminished.  Anodyne  /ameniations  are  made  of  poppy  heads,  and  of 
.tclbacco,  and  are  frequently  of  great  use. 

6S35.  The  method  qf  ttmalying  fomentations  is  conveniently  done  by  means  of  two  large  wooUea  cloth* 
wrung  out  of  the  heated  aquors  i  as  one  is  cooling  the  other  should  be  ready  to  be  applied. 

653&  PonUtces  act  in  the  same  way  as  fomentations  in  allaying  irritation  and  inflammation ;  but  are  ia 
some  respects  more  convenient,  because  they  act  continually.  It  is  an  error  to  suppose  that  poultices, 
to  be  beneficial,  should  be  very  hot :  however  hot  they  may  be  applied,  they  soon  beoorae  of  the  tein» 

[niltices  aro  afplied  to  the  extremities,  a  stocki *— 

application.     When  it  is  drawn  over  tlte  leg  s 

, , .^tem,  or  otherwise,  the  matter  of  the  poultioe  n 

within,  and  it  may  be  then  kept  in  iU  situation,  if  h^  up  on  tlie  extremity,  by  means  of  tape  .1  _^ 

to  one  part  of  it,  and^ssed  over  the  withers  or  back  to  the  other  side,  and  again  fastened  to  the  stookiM-. 
Oi  this  way,  also,  loose  bandages  may  be  retained  firom  sIiii|>iog  down.  Cold  poultice*  arc  often  useAU  in 
the  inflammations  arising  fh>m  strains,  &c  In  these  cases  bran  and  goulard  water  form  a  convenient  »•• 
dlnin ;  but  when  the  poultice  is  necessarily  hot,  a  little  linseed  meal  added  to  the  bran  will  render  itadhe- 
slve,  and  give  It  consistence  It  is  a  very  necessary  caution  in  this,  as  in  every  iastanoe  whcse  bandages 
are  wanted  around  the  extremities,  to  have  them  broad,  and  only  io  tight  at  to  aeoure  |h«  actteia  con- 
tained, as  in  a  poultice,  or  as  in  common  bandaging.      . 
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8uBsxcT.  4.     8eion$  and  BoweU. 

69S7.  Setont  are  often  uaeflxl  In  keeping  up  •  drmin  to  dnw  what  are  termed  bumMm  ftom  parts ;  or  bv 
(helr'lrritationi  on  one  part,  they  lessen  the  Inflanmuttion  in  another  part  not  very  remote,  as  when  apnlied 
In  the  check  for  ophthalmia  or  inflamed  eyes.  They  also  in  the  same  way  lessen  old  swelUncs  br  exdcing 
absorption.  Another  useful  action  they  have  is  to  make  a  dependent  or  cfHivenient  orifice  for  the  eacmpc 
of  lodged  matter :  thus  a  seton  passed  from  the  upper  part  of  the  opening  of  pole  evil,  through  the  upper 
part  of  the  integuments  of  the  neck,  as  low  as  tne  sinuses  run,  will  often  efffect  a  cure  witnout  farther 
application.  The  same  with  fistulous  withers,  which  sometimes  run  under  the  shoulder  blade,  and  appear 
at  the  arm  point ;  In  which  cases  a  Uunt  seton  needle,  of  sufficient  length  to  be  passed  down  to  that  point, 
and  to  be  then  cut  down  upon,  will  form  the  only  efficient  mode  of  treatment  Setons  may  be  passed  In 
domestic  fiirriery  with  a  common  packing  needle  and  a  skein  of  thread,  or  piece  of  tape ;  but  in  prafe». 
sional  faitiery  they  are  made  by  a  proper  needle  armed  with  tape  or  lamp  cotton,  or  skeins  of  thread  or 
ftUk  smeared  over  with  digestive  ointment  When  the  seton  needle  is  removed,  the  ends  of  the  tape 
should  be  Joined  together,  or  otherwise  knotted,  to  prevent  them  from  coming  out 

65S8.  Rowels  in  their  intention  act  as  setons,  and  as  irritating  a  laraer  surnice,  so  when  a  general  drain 
Is  rc<}tiired  they  act  better ;  as  in  frcaae,  &c. :  but  when  their  action  Is  confined  to  a  part  only,  setons  are 
more  convenient  Any  person  may  apply  a  rowel  by  making  an  incisicm  in  the  loose  skin  about  an  inch, 
separating  with  the  finger  its  adherences  around,  and  then  inserting  in  the  opening  a  piece  of  round 
leather  with  a  hole  in  the  middle  smeared  with  a  blistering  cdntment  Then  plug  the  t^ienlng  with  tow ; 
and  in  three  days,  when  the  suppuration  has  begun,  remove  It  The  rowel  leather  it  afterwards  to  be  daily 
moved  and  cleaned. 

SuBsiCT.  5.     Blistering  and  Uring* 

6539.  Battering  answers  the  same  purpose  as  setons;  and  is  practised  by  flttt  cutting  or  shaving  the 
hair  from  the  part,  when  the  blistering  ointment  {Vet.  Pharm.  6559.)  should  be  well  rubbed  in  Ibr  ten 
minufes,  or  a  quarter  of  an  hour.  Some  of  the  ointment  after  the  rubbing  may  be  smeared  over  the  part. 
The  head  of  the  horse  should  now  be  tied  up  to  prevent  his  gnawing  or  licking.  If  a  neck  cradle  be  at 
hand,  it  may  also  for  safety  be  put  on  }  in  which  case  the  head  mav  be  let  down  the  third  day. 

65f0.  A  neck  cradle  for  bUstered  horses  is  very  convenient  fbr  other  occasions  also,  when  the  mouth  is 
to  be  k^  ttoxn  licking  or  biting  other  parts ;  or  to  keep  other  parts  tttna  being  rubbed  against  the  bead. 
It  is  of  very  simple  construction,  and  may  be  made  by  a  dozen  pieces  of  wood  of  about  an  inch  and  half 
In  diameter,  as  old  broom  handles,  &c.  These  bored  at  each  end  admit  a  rne  to  be  passed  through  ;  and 
as  each  is  passed  on,  a  knot  may  be  tied  to  the  upper  part  of  the  pieees  of  cne  cradle,  two  inches  apart  j 
and  those  which  form  the  lower  part,  four  inches :  by  which  means  the  neck  will  be  fitted  by  the  cradle 
when  it  is  put  ou ;  and  the  horse  will  be  prevented  from  bending  his  head  to  lick  or  gnaw  parts  to  be 
protected.  When  the  lower  parts  of  the  leg^  particularly  of  the  hinder,  require  blistering,  it  is  neoeasaiy 
to  bear  in  mind  that  in  gross  mil  horses,  particularly  in  autumn,  grease  is  very  apt  to  fbllow  tdiftering ; 
and  almost  certainly  if  the  back  of  the  neels  below  the  fetlock  be  blistered.  First,  therefbre,  smear  this 
part  over  with  lard  or  suet;  and  afterwards  avoid  touching  it  with  the  ointment  After  blistering  in 
^,  the  horse  i' "*'— ' ^ —..-—--.-- .-...^^ . .    ....      r 


e  is  often  turned  out  before  the  blistered  parts  are  quite  sound :  in  this  case  guard  them 
from  flies  by  some  kind  of  covering,  or  they  may  become  fly-blown :  and  likewise  the  fburth  or  fifth  day 
rub  into  the  blistered  pArt  some  oil  or  lard  to  prevent  the  skin  from  cracking. 

G541.  Sweating  or  liquid  blisters  {Vet,  Pharm.  6563.)  are  only  more  gentle  stimulants,  which  are  daiijr 
applied  to  produce  the  same  effbcts  on  a  diseased  part  without  removing  the  hair.  Of  course  leas  activity 
Is  expected ;  yet  as  the  action  is  repeated,  they  are  often  more  beneficial  even  than  blistering  itself:  as 
In  old  strains  and  stiflhessea. 

65i2.  Pirittgt  as  requiring  the  assistance  of  an  experienced  practitioaer,  we  shall  not  describe;  it  will 
be  only  prudent  to  pomt  out  that  it  is  a  more  active  mode  of  blistering ;  and  that  it  acts  very  powerftdly 
as  a  sttmulanL  not  only  while  ito  eiftcts  last  as  blisters  do^  but  also  after  iU  escharotic  eflbct  is  over,  hj  ita 
inressure  \  and  In  this  way  it  is  that  it  operates  so  fkvouraMy  in  bony  exostosis,  as  qilints  and  spavins ; 
and  i«  this  way  it  U  so.usefUl  in  old  ligamentary  weaknesses ;  because  by  lessening  the  dilatibiUty  of  the 
skin  It  becomes  a  continual  bandage  to  the  part 
\ 

SoBSKCT.  6.     Oyttering  tmd  PhysieHng. 

eSAa.  Chfsterimg  should  always  be  preceded  by  baclMraking,  which  coosUts  in  oiling  one  hand  and  arm, 
and  passing  them  up  the  Amdament,  and  by  that  means  to  remove  all  the  dung  balls  that  can  be  reached. 
The  larse  pewter  syringe  for  dysfeering  is  neither  a  usefttl  nor  safe  machine  A  much  better  consisU  In 
f.  tufiied  box  pipew  to  which  may  be  attached  a  large  pig  or  ox.blarider,  by  which  four  or  five  quarts  of 
.liquid  can  be  adnunklnnd  at  one  time  ( Vet.  Phmrms.  6S61  to  6S07.)  The  pipe  should  be  previously  oiled, 
^  Pblf b  .MfVM  It  pasecs  more  easily :  the  Jlquor  should  then  be  steadHy  pressed  up ;  and  when  tfaeplpe 
U  removed,  the  tail  should  be  held  down  over  the  Amdament  a  UtUe  to  prevent  the  return  of  (be  dyrt^ 
Jv  '*^®**^  P'  *  spasmodic  nature,  as  gripes  and  locked  Jaw,  ^reat  force  is  made  by  the  boweb  to  return 
the  clyster,  and  nothing  but  continued  pressure  over  the  Aindamcnt  can  enable  it  to  be  retained.  Omtert 
not  only  act  in  relaxing  the  boweU,  but  they  kiay  be  used  as  means  of  nutriment  when  it  cannot  be  taken 
by  the  mouth  j  as  in  lockedjaw,  wounds  of  the  mouth,  throat,  &a  &c.  In  locked  jaw,  it  was  observed  by 
'Oi«son,  that  he  kept  a  horse  alive  many  dayrby  clysters  alone :  and  by  clysters  also  many  medicines  may 
be  given  more  conveniently  than  by  the  mouth. 

■  ©4J  ^fV*J^ing  qf  horses.  It  is  equally  an  enror  to  refrain  altogether  from  giving  horses  pbysia^as  It 
Is  to  give  it  on'  every  occaslbn,  as  some  do.  Neither  is  it  necessary  for  horses  to  be  bled  and  physicked 
*!f7  ■SJ^^Pl^'f ?"»i^  ^^  ^  *"  P*'*'^  **«»*^*»»  "»<>  the  less  so,  as  at  thb  time  they  are  goieraUy 
weak  and  faint  ftyn  the  change  going  on  in  their  coats.  Nor  is  4t  always  necessary  to  give  horses  physic 
when  their  come  from  gnss  or  a  straw  yard ;  provided  the  change  ftt»m  the  one  sUte  to  the  other  be  4ry 
5S2Sj?^l*^IS**i™  *■  *^*  ^.t^^^  removal,  it  certahily  expedites  all  the  phenomena  ofconditloi 
^^:!/  ^"f  u  f**^  "^  'f",  '**®*i  ^  afterwards  faU  to  pieces,  as  It  is  termed.  (64S4l)  In  various 
mortjid  sUtes  physic  is  narticuUrly  uaeftil,  as  in  worms,  hidebound  fhmi  too  frill  a  habit,  &c.  Ac  It  Is 
"?»i?**7*^  ^  P**X**?  "<*■«•>*»  either  very  cold  or  very  warm  weather.  Strong  physic  Is  always  hurtftil : 
all  that  phydccan  do  u  as  wdl  operated  by  a  mild  as  by  a  stranc  dose,  and  with  infinitely  less  hasanL  No 
horse  •boukl  be  physicked  whose  bowels  have  not  been  previously  prepared  by  mashing  for  two  days  at  least 
bcfora  By  these  means  the  physic  will  work  kindly,  and  a  moderate  quantity  only  b  requisiteL  Most  of 
thearticles  put  into  the  putting  baUs  ftir  horses,  to  assbt  the  aloes,  are  usdess.  Jalap  will  not  puige  a 
horse,  nor  rtiubarti  either.  Aloes  are  the  only  prcner  drug  to  be  depended  on  fbr  this  purpows.  and  of  all 
the  varieties  of  aloes  the  socotortne  and  Cape  are  the  best  ( VeL  Pharm,  fiSM^)  Barbsidoeialoes  are  also 
TOt  Improper,  but  ^re  (bought  more  rough  than  the  socotorinek  For  ft>rmube  of  purging  balls,  see  Vet. 
jPAwwHoSi.     Blaine  gives  the  fbllowing  as  the  process:.  «  i«n5    B  ■«».  ««  r». 

K  ?1f^  PM^king  prooeu.  The  horse  having  fksted  an  hour  or  two  in  the'moming  ftvim  food,  but  having 
iHS—  -f  .■'!L'*  T****  ^'•."PJ'**  P*"K*»  !*<*  *»*>  hours  after  oflbr  him  a  Httle  chilled  but  not  warn 
SS5^2i!li**'*"  ^SP^  ^  T^i^^'^^  ••*  d*f8»wt«*  ftwn  taking  any:  it  may  be  here  remarked  that  In 
St  iSS222rf*^?L!f^  isfrequently  oomanitted.  Many  hones  will  drink  water  with  the  chlQ  taken 
2J2S^o**i?J?^'*  dean,  and  do  not  smell  of  smoke  from  the  fire,  kettle,  or  saucepan :  but  fbw, 
v«ty  Hm,  wia  drii^  Warm  or  hot  water;  and  stiU  fewer,  if  it  be  in  the  least  degree  greasy  or  smoky! 
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After  the  tell  haa  been  ghren  two  houn,  a  wanii  brmn  maah  nay  be  bfftrcd,  and  a  very  little  hay.  He 
•bouM  have  walking  exereue  at  usual,  moderate  clothing,  and  altogether  he  ahould  be  k«|rc  rather 
more  wann  than  usual.  At  noon  mash  again,  and  give  a  Uttle  Lay,  which  should  be  repeated  at 
night,  giving  him  at  intervals  chilled  water.  On  the  following  rooming  the  physic  may  be  cxpccteil  (o 
work :  wbicn  if  it  do  briskly,  keep  the  horse  quiet :  but  sbouM  it  not  move  his  oowek,  or  only  relax  then, 
walk  him  quietly  half  an  hour,  which  will  probably  ba^e  the  desired  e£Ftet  Continue  to  give  mashes 
and  warm  water,  repeating  them  every  two  or  three  hours  to  support  him.  When  physic  cnpes  a  hon«^ 
give  him  a  clyster  of  warm  water,  and  band-rub  the  belly,  as  well  a^  walk  him  out  If  the  griping 
prove  sevete,  give  him  four  ounces  of  gin  in  half  a  pint  of  sound  ale.  which  will  soon  relieve  him.  On 
the  next  day  the  physic  wilt  probably  art,  but  should  it  continue  to  work  him  severely,  pour  Uqwn  some 
boiled  starch :  and  if  this  fail,  turn  to  the  directions  under  dlarrhsee.  (6i73.)  The  hone  should  return  to 
his  usual  habits  of  UM  feeding  and  ftili  exercise  by  degrees ;  and  if  more  than  one  dose  be  to  be  given,  a 
week  should  hitervene  It  is  often  reauisite  to  make  the  second  and  (bird  doses  rather  stronger  tnan  tM 
first  A  very  mild  dose  of  physic  is  likewise  often  given  to  horses  while  at  grass  in  very  warm  wfather. 
and  without  any  injury.  When  worms  or  skin  foulness  are  present,  and  mercurial  physic  is  deemed 
necessary,  it  is  better  to  give  two  drachms  of  calomel  in  a  mash  the  previous  night,  than  to  put  it  into  the 
purging  udL 

SuBSECT.  7.     Casirationt  Nicking,  Docking,  jfc. 

6546  Tke  operatktm  qfeaslrati<m.dockmg,  tdeking,  and  that  tf  cropping  (which  It  now  teklom  practised), 
all  require  the  assistance  of  a  veterinary  surgeon ;  and  it  is  only  necessary  to  remark  of  thetn,  that  the 
after  treatment  must  be  the  same  as  in  all  other  wounds.  To  avoid  irritation,  to  preserve  a  eo(A  tempera- 
ture and  a  moderate  diet }  and  if  active  Abrile  symptoms  make  their  appearance,  to  obviate  them  by 
bleeding,  &c.  Ac.  It  likewise  is  proper  to  direct  the  attenti<m  of  the  agriculturist  who  attends  to  tliese 
matters  himself,  that  the  moment  the  wound  following  any  of  these  operations  looM  otherwise  than 
healthy,  locked  law  It  to  te  feared,  and  no  time  should  be  lost  in  seeking  the  best  assistan<»  that  can  be 
obtained.  C64aS.) 

SuBsxcT.  8.  Bleeding* 
&Vt.  Bleedlmg  is  a  very  omnmoo,  and  to  the  horse  a  very  important  opetatlon .  because  bis  inflaanuu 
tory  diseasea,  on  account  of  the  great  ttrength  of  hit  arterial  system,  run  to  a  flital  termination  very  soon, 
and  can  only  be  checked  bi  the  rapidity  of  their  progress  by  abstracting  Mood,  which  diminlabes  the 
momentum  of  circulation.  Bleeding  is  more  particularly  important  In  the  inflammatory  dlieaseif  of  the 
horse:  because  we  cannot,  as  in  the  human  frame,  lower  the  circulation  by  readily  nauseating  the  stomadi. 
Bleeding  also  lessens  irritation  particularly  in  the  young  and  plethoric,  or  those  of  fUli  habit :  hence  vr^ 
bleed  in  spasms  of  the  bowels,  in  kicked  Jaw.  Ac,  with  good  eifcct  Bleeding  is  general  or  toeleai 
General,  as  from  the  neck,  when  we  mean  to  lessen  the  general  momentum.  Tbp/cal,  when  we  meed 
from  a  particular  part,  as  the  eye,  the  plate  vein,  the  toe,  &c  Most  expert  practitfoners  use  a  large 
lancet  to  bleed  with ;  and  when  the  habit  of  using  it  is  acquired,  it  is  by  for  the  best  instrument,  parfico. 
larly  for  superficial  veins  where  a  blow  might  carry  the  fleam  through  the  vessel  In  common  hUads  the 
838  fleam  {Jig.  838w),  as  the  more  general  imtrtiment,  it  best  adapted  to 

the  ususi  cases  requiring  the  agricultoritt's  notice.  Care  tbduM, 
however,  be  taken  not  to  strike  it  with  vehemence ;  and  the  hair 
being  flrst  wetted  and  smoothed  down.  K  should  be  pressed  Otm 
between  the  hairs,  so  that  its  progress  may  not  be  impeded  bychent. 
A  ligature  should  be  flrst  passed  round  the  neck,  tnd  a  hand  heM 


\  I  /  over  the  eye,  unless  the  operator  be  very  expert,  when  the  use  of  the 

\{/  flngers  wiU  diqiense  with  the  Hghtore.  The  quantity  of  Mood  taken 

is  usually  too  small  In  inflammatory  discnaes,  a  large  horte,  parti- 
eulariy  In  the  early  stam  of  a  oomplalnt,  will  bear  to  hise  eight  or  ten  quarts ;  and  htU  the  quantity  my 
he  taken  away  two  or  three  times  afterwards,  if  the  violenoe  of  the  symptoms  seem  to  require  It ;  and  the 

*'     '   "     'Ibedrawninalaigest  * "  '  '  .^ ..  -    - 

» pin,  and  avofd  dr 

fie  vein  and  skin :  wrap  round  a  piece  of  tow  or  bemp^  «pd  next  day  i  .    . 

which  might  otherwise  inflame  the  neck.    In  drawinff  blood,  let  it  always  be  measured :  letting  It  fajl  on 


Mood  should  be  drawn  in  a  laige  stream  to  do  all  the  good  It  is  capable  of.  After  the  M«edlng  ie  finlAedL 
introduce  a  sharp  pin,  and  avofd  drawing  the  skin  away  iktnk  the  vein  while  pinning,  whidi  lets  the  bkiod 
escape  between  the  vein  and  skin :  wrap  round  a  piece  of  tow  or  bemp^  «pd  next  day  remove  the  pin, 
which  might  otherwise  inflame  the  neck.  In  drawing  blood,  let  it  always  be  measured :  letting  It  fajl  on 
the  ground  prevents  the  ascertaining  the  quantity ;  it  also  prevents  any  dbtei^atloA  an  Che  state  df  the 
Mood,  which  if  it  form  itself  into  a  cup^like  cavity  on  its  sur&ce,  aM  exhibit  a  ieiigh  yettftw  cnMl  etw 
this  cavity.  It  betokens  an  inflammatory  ttate  of  body  that  will  require  ftirttier  bleedtngt.  nUtat  the  weak, 
neat  forbid.  After  the  bleeding,  it  now  and  then  happens,  from  maty  lancet*^ '  -^  «  . 
the  Mood  ttick,  or  from  drawing  away  the  skin  too  uueh  while  ptainlnff  np,  thai 
hardens,  and  ichor  Is  seen  to  ooae  out  between  its  edges.  Immediately  tut  it  il 
M  had  to  an  aUa  veterinary  twgeon,  or  the  hone  will  loee  the  vela,  and  perhape  Mi  lUk 


Skct.  VII.     Vetemuuy  Phamuicopcatu 

have  been  compiled  from  the  workt  of  the  nak 
Clark,  Laurence,  Peel,  White,  Ac }  and  wa 

.      , , the  telection  to  the  notice  of  M^ioulturltti, 

and  the  owners  of  bones  in  general  It  would  be  prudent  Ibr  such  as  have  many  horses,  aocTpartlculariy 
for  such  as  live  at  a  distance  ftnm  the  attlstance  of  an  able  veterinarian,  to  keep  the  more  necessary 
articles  by  them  in  case  of  emergence :  some  venden  of  horse  druoi  keq>  veterinary  medicine  chesta; 
and  where  the  compositions  can  te  depended  on,  and  the  unoompounded  dnin  are  genuine  and  a     ' 


of  these  Is  a  moat  convenient  appendage  to  every  stable:  The  test  arranged  veterinary  mcdteine  cheil 
we  have  seen  was  In  London,  at  the  veterinary  laboratory  of  Youatt  of  Naaaau  Sbeet,  lliddletex 
Hospital. 

634a  The  veterinary  pkarmaeopceiajpir  osen,  M/ee»,  and  ikeep  haa  been  included  In  the  arrangement. 
When  any  speciality  occurs,  or  where  distinct  recipes  are  requbite,  they  have  been  carefrdly  noticed ;  H 
will  therefbre  only  he  necessary  to  te  kept  In  mind,  that  with  the  exception  of  acrid  substances,  as  ml. 
neral  adds,  &c,  which  no  cattle  bear  with  equal  impunity  with  the  hors^  the  remedies  preaoribed 
require  about  the  Ibllowing  proportions :  —  A  large  m  wul  bear  the  prouctUoni  of  a  moderate-tiaed  honei 
a  moderate^sed  cow  somethbig  less ;  a  calf  about  a  third  of  the  quantity;  and  a  ibeep  about  a  quarter, 
or  at  most  a  third  of  the  proportions  directed  fbr  the  cow.    tt  Is  also  to  te  remarked,  that  the  degrees  in 


neral  addt,  &c,  which  no  cattle  bear  with  equal  bnpunl^  with  the  hors^  the  remedies  preaoribed 

require  about  the  Ibllowing  proportions :  —  A  large  m  wul  bear  the  prouctUoni  of  a  moderate-tiaed  ^ 

a  moderate^sed  cow  somethbig  less ;  a  calf  about  a  third  of  the  quantity;  and  a  tbeep  about  a  qi 
or  at  most  a  third  of  the  proportions  directed  fbr  the  cow.  tt  Is  also  to  te  remarked,  that  the  degi 
strength  In  the  different  redpet  are  usually  regidated  By  their  numbers,  the  miMctt  standing  first: 

eWl.  JWfciMaaliiiw. 
1.  AUova  mliMnl, 

LcTlfstcd  waOnuny,  t  diadUDS. 
Cnom  of  tavtw, 
Flowtr  ofMlplmr,  saeh  iMVaa  o 

Craun  of  taitar, 
NItw,  of  •--""" 


FOVMrad  VMUI,  HMSl  8 

Olvc  fa  •  nufrik,  or  In  eom  and  tUHt  • 
Utd*  wocisd,  Msy  vi^i,  «r  MSks  ials  • 
iMDwithhoaiV 


^i^iHSSti'SSSi 


9^2 


PRACTICE  OF  AGRICULTURE. 


Paet  III, 


Wlnlfli^  talk.  In  powdv,  S  drachm. 
Gnm  Hiilol,  do.,  oManda  half  dnchm. 
CJantiaiif  do>,  3  dnchiDS« 

Mak«  dthcr  of  thaw  into  a  baU  with 
honey,  and  rIt*  avcir  morniiiK. 

While  Tiiiiol.  1  dnchm. 

(HoipH-  or  pimento  around,  2  drachxxtti 

"      '  ~  IqvaMia,  hair  u  c 


Aie,8o 

Anenic,  IQ  gnitu. 


and  kIvc  aa  a  drlnlc. 


"t 


Mix  and  give  In  nuah  at  molttcned 
earn  nightly. 

CM2.  AMringnd  Mixlmra  fir  Diarrhea, 
iMtf  or  SeourUig. 


Milk,  8 
BoUed 


Ilo.,o|iiam.hairad 
Pnpared  chalk,  «m 
BoOed  March,  1  pint 

Suet,  4  onncai ;  boiled  in 

,  8  ounoca. 

d  March,  I 


The  fbHowinx  hu  been 
'  -"  In  I 


rrn  ttnmcl; 
n,&r  the  las 


of  bonce  and  cattle : — 
GIJiubcr*k  lalte,  S  ounoca. 
Epaom  do.,  I  ounc?. 
Uraen  vitriol,  4  Kraina. 
Onial,  hair  a  pint. 

When  the  lax  or  Kourlng  at  i 


praachc*  to  dysentery  or  molten  gieaw, 
ibUovtaig  drink  should  be  flnt  given : 
'       rdl,4 


IS 


Olaabv^  Mita  (diuolved),  S 

Powdered  rhubarb,  half  a  drachm. 
Powdered  opium,  4 
anei.lptait. 

6503.  Adrimg0U  BoHtJbr  OUbda*  or  Pitt- 

Catechu  (Japan  earth),  half  an  oi 
Alum  powdered,  half  a  drachn. 
Sucarof  laad^lORrahw. 
Conaerve  of  roica  to  make  a  ha 

6564.  Aatrimfpid  Patltjtr  I 


vCS^ 


'erdiffria,ofawdihUfan« 


junm. 
Tjtr,3< 

6555.  jUMmgemt  WaJmM  CratbtkHkt 


Sugar  of 

WUtCTl) 


lead,  t  drachme. 


of  oak  or  dm  bark. 


Strong 
pint:  mix. 


XttfiuioB  of  galls,  half  a  pint. 
MU.  and  wash  the  pa-^  ' 
day. 

6556.  POHNlcr  Jbr  Cnwfei,  ^. 


Prepared  calamine,  1  oni 

Puller^  earth,  powdered, 

Pipe  clay,  do.,  of  each  8 

■fix,  and  put  within  gi 

"    •  of  the  eon 


6557.  Attringmd  FaabM  Ofam. 


Charooal.  do.  of  each  S  ooneea. 
Ycaat  enoni^  to  make  a  peat*. 

To  the  above^  If  more  Btrength  to  re- 
onired,  add  of  alum  and  vatdlgria  each 


6556.  AfMmgml  Wmtkjbr  Do. 


Ovroalve  niblimate,  1  drxduna. 
Spirit  of  wine  or  brandy,  1  onnM 
fldt  vats,  10  ounces. 


Rub  the  iubUmate  hi  a  morl 
spirit  tiU  diiaolv«d,  then  add 
Thia  to  a  •tnmg  Prqwratkm.  ai 
'  sueceerful  In  vei;  bi 
which  have  rerfAd  al 


mortar  with  the 


IhaaoAen 
L  eases  of 


I.  Agenqraloi 

BS  powdered,  S  o 

Venice  turpentine,  do. 


Palm  eU  or  hod,  S  lbs. 

Melt  the  ttiree  latli 

•adwtonnatteohal  eUr  hi 


Icatogethsr, 
ItaaSlMniih 


6560.  A afrsMP  Amp BUtUr,hmi  md  tiro. 

far  to  be  uttd  tn  Wware  or  iwifa— whiwij 

M^tho  i^Mige,  AoMMiIfl,  Jhc. 
Enpherbium  powdend,  1  ounce. 
Oil  of  vitriol,  XscruptaB. 
Spanish  nicB,  6  onncek 
Palm  all  or  lard, 
flafai,afca^llb. 
Oil  of  turpendne,  8  oonecs. 

Melt  the  rerin  with  the  laid  orpabn 
oil.  Having  prevloody  mixed  the  oJ  of 
vitriol  with  an  ounce  of  waicr  gradually, 
aa  gndnally  add  ihk  mixture  to  the  malt' 
ed  masa;  which  again  net  on  a  vo?  slew 
fire  fitr  ten  minutes  more:  afterward*  le- 


cool,  add  the  powders  prevlooaly 


iiilng  to 
f  tmad 


6561.  A  mtntmiat  BlitUr  Jbr  apUmU,  5ps- 


Of  eltlier  of  the  above,  4  ounces. 
Corrosive  mbUmate,  finely  powdered,  half 


656«.  SUoog  UqoU  BUoter, 
idi  flies  in  gross  powder,  1 
..  -f  origanum,  2  dr«cbms. 
uil  of  tuipentino,  4  ounces. 
OUve  oil,  V  ounce*. 

8tecp  the  flies  bi  the  turpentina  tluce 
weeks,  strain  ofT,  and  add  the  oil. 

5. 

65G3  MUdU^midorSwe^ngJUUler. 
Of  the  above,  1  ounccw 
OUve  oil  or  goose  grease,  oae  and  a  half 

6564.  C^Urtt  m  Laxative  ew. 


6565.  a^oUrJbr  Ortptt. 
t. 
Madi  two  rooderate^laod  onions. 
Pour  over  them  oil  of  turpentine,tt 

Capaleum.or *— "" — 

ThIngxMl,4 


6666.  NaltUiom  C^yAr. 
3. 
Thick  gruel,  3  qnarts. 
Stiosw  Bound  ale,  1  quarC 


Tripe  Ikioar.  or  aoeC  boiled  hi  milk,  3 

TMclkstaroh.  S  jiintB. 

naif  an  our. 
or  6. 
■y .  1  quart, 
rcn.  It  quarts. 

6568.  Cordief  AeUt. 
.1  powdered,  4  ennces. 
Oinger,  do.,  S  onnoea. 
Corunder  seeds,  do^,  4  onncak 
Carrawai  do  ,  4  ounces. 
Oil  of  anlseod,  a  quarter  of  an  ooneeb 

Make  into  a  mass  with  honey,  traadc, 
or  lard,  and  give  one  ounce  and  a  half  fcr 
adoK. 

6569.  ChnMle  Coogk  BaOt. 
1. 
Cahmiel,  I  scruple. 
Gnm  ammoniaBum. 
Hone  radish,  of  each  2  drachma. 
Balsam  of  Tolu. 
6quill*,  each  1  dFachra 
Bent  all  ti 


with  honey,  and  give  every 

6570.  Drimkjbr  Me  tmm. 

S. 
Tar  water, 

Lbne  water,  of  each  half  a  pint. 
Tincture  ofsquUis,  half  an  ounce. 

6571.  Powigrjhrthtmmo, 

3. 
Tartar  emetic, «  drachms. 
Powdered  foxilove,  half  a  drachm. 
Powdered  squitl,  half  a  dndim. 


Nitre,  8  d _ 

Ulvu  every  nl6fal  in  a  malt  madi. 

6579.  Dwntfe  Boll*. 
Rcain,  jellow,  1  lb. 
NHre,  half  a  pound.   ^ 
Horse  turpenttaie,  half  a  | 
Yellow  aoap,  qoartcr  of  a . 

Melt  ttw  mln,  soap,  and  tmpendne 
over  a  alow  flro;  wbn  oooUng,  add  the 


nltr&    Poraal ^. 

half;  fisamlU«ne,  anounoe.  JtsI 

to  kept  in  mind,  that  mild  dlnntlcs  are 
always  equal  to  what  is  required;  asid 
that  streog  dluratlos  are  always  hurtlU. 

6573.  J 
Yellow  resin,  powdcrad,  4  o 
Nitre,  do.,  8  ounoes. 
Cream  of  tartar,  ditto,  4  ounoea. 

Dose  -  6,  8.  or  10  diacfams  nighl|r> 
which  asmc  horses  wUi  readily  eat  In  n 
mash. 

6574.  UHmeDinit, 
Glauber's  salts.  S 


Nit*e,6d 

DiamHe  in  a  pint  of  warm  water. 

6575.  Bm^broealhmt.-  CoolmgJ^  laMam. 

1. 

Goulard's  extract,  half  an  oonoew 
Spirit  of  wine  or  l>raudv,  1  ounce. 
Soft  water,  1  quart. 

«. 
Mbidermu  spirit,  4  ouncca. 
Water,  12  ounces. 

6576.  J 


Bay  salt,  braised,  tolf  a  pound. 
Crude  sal  ammoniac,  2  ounces. 
Bogar  of  lead,  quarter  of  an  ounr 
Vinegar.  1  idnt  and  a  balU 
Water,  ip&iL 

6577.  Am-  Mc  fi^. 
I. 
Sugar  of  lead,  1  dradun. 
W&te  vitriol,  2  souplea. 
Water,  1  phit. 

Brandy,  1  onnoe. 
InftHifln  ofgren  tea,  4  ounoes. 
Tincture  of  opium,  2  diarhroa. 
Infliilan  of  red  roses,  4  onnoea. 


tt,So 


Comslve  sublimate,  4  g 
Alkohol,  1  ounce. 
Lime  water,  1  pint. 

5. 
Alum,  p 
CalouMl,  half  a  drw:hm. 

Mix  and  insert  a  UtHe  at  onooomar  at 
tto  oy.  Tto  ruatom  ef  Mowhig  it  la 
alanusttohoiseb 

6578.  F^oerPaioim. 

I. 
Tartar  ometlc,  2  drachms. 
Nitre,  5  drachma. 

2. 
AntimoRlal  powder,  2  dracfams. 
Cream  of  tartar. 
Nitre,  ef  each  4  drachms. 

6679.  FnerDrimk. 
3. 
Sweet  spirit  of  nitre,  1  ounce. 
Mindererus  spirit,  6  or 
Water,  4  ounces. 

6580.  AjitfmiseAe 
4. 
Sweet  spirit  of  nitre,  1  o 

Hmple  oxymei,  6  or 

Tartar  emedc,  3  d 

6581. 

Simple  onmci, 
MhidmrnsBiri^ 
Beer  yeast,  ofeatib,  4  on 
Sweet  spirit  of  nitres  1  « 

658S. 


Maqganese,  2  ounces. 
Conroon  salt,  ditto. 
Ott  of  vitriol.  3  ouncaa. 
Water,  1  ounce. 

Put  the  mixed  maqganeic  and  salt  fcato 
a  bason;  then,toving  befim  raixad  the 
vitriol  and  water  vwiy  gradually,  poor 
thamhy  rocansof  longs,  or  any  thing  that 
will  enable  TOO  to  stand  at  a  siuBdent  dls> 
tance,  on  the  articles  in  the  beaosi  grar 


ftimcs  rise,  retira 


duailv.    As  soon  as  tto  ftu 
and  shut  up  tto  door  close. 

6583.  HoqfUqoU. 
Oil  of  turpentine,  4  onnoos. 
Tar,  4  ounces. 
Whale  oU.  8  ounoca. 

This  softens  and  tou^haoa  tto  h 
trcmely,  when  brashed  over  then 


Book  VII. 


SHOEING  OF  HORSES. 


993 


Alocfta  powdcrcuy  *  dracninft* 
CNl  of  turpcniincv  1  drachm> 

Saoof. 
AUm^  powdered,  10  drachm*. 
Oil  of  turpenUne.  1  drarhm. 

The  alow  insj  be  bcyittn  vith  treacle  to 
•  maah  adding  daring  the  baatioK,  the 
«U  of  tarpentine.  A II  ipton,  oil  of  tanar. 
etcam  or  tartar,  jalap,  itc.  are  maleai,  and 
aftcn  iMrtful  MldltiMM. 

6585.  UiuUPmrgr. 
Bpcom  lalts,  diMolvad,  S  oancat. 
Ca»toroil.4  ounce*. 
Water;  tincture  of  aloet,  8  otinc««. 

Ml«.  —  The  watery  t  ncfure  of  alo«  U 
made  hy  beating  powdned  aloes  vith  the 
yolk  of  Kfn,  addifiK  water  by  detp'cea :  br 
thcM  means  half  an  ounce  of  aloe«  may 
be  Hiapcnded  in  eicht  ounces  of  waiter ; 
and  such  a  purfte  is  useful  when  a  loll 
cannot  be  got  down*  as  In  partial  locked 


aatUk  SeaUing  Miitvt  Jbr  Pult  Kvil. 
CorTMlTC  aubllmatc,  finely  powdered,  1 

draclim. 
Yellow  batUicon,  4  ounce*. 

6587.  Foot  * 
Hone  and  cow  dung,  i 
Tar,  half  a  pooraL 
6588.  fVath  Jbr  eortma  mil,  dtMnfffng  " 
Fmngut,  or  prwd  Flfk,  i(t.  4t.  . 
Lunar  cauric,  1  drachm. 
M'atcr,  %  ounces. 

G.t"9.  Wash  fi>r  Mai^o. 
Corrodve  labllmate,  %  drachms. 
Hpirit  of  wine  orlirandy,  1  aunOK 
IK'Coctlon  of  toboceo. 
Ditto  of  white  hdMions  of  f  arh  1  pint. 

IHMolTe  the  merctiry  in  the  splnt,  and 
then  add  the  decoctions. 

669a  (HmtmnUJbr  Rmiimg. 

Turner's  cerate,  4  ounces. 

White  TiiTloI,  powdered,  half  a  dnchm. 

Lard,  4oancw. 


6591.  F\mr  DigftUag. 

Turner's  e0rate,Y  bunitea 
Whfit  vlorM,  1  di«4dim. 
Yellow  basilicon,  Soiiniik. 


-<5M   F0ft 

Solphui  vlTum,  8  puiitt*..    ,  ,.  .  ,. 

Ancnic  in  powdeV,  tdtacbmtl 
M eirurial  ointtoent,  t  oUnifiM.  ., 

TuipentliM^  i  OUOC'S     -  ,, 

Lara.  8oanrcr. 
Mix,  and  dress  with  eren  pp^nlja^.  . , 

6593.  For  ScaA  or  SMt  *n  jrW«,  »Ufiii: 
dert  and  StlHitdera  in  Hon<$,ami  JfM 
BIoMm    amd    BrupHon$    U  'OSlllk 


8ui(ar  of  lead,  half  a  drachm. 
Mercurial  oinlroam,  1  ounce. 


Sect.  V 1 1 1.     Shoeing  of  Hortes. 
Gd9i  The  importance  qf  the  stMect  r\f  thoeing  to  the  agriculturist  i«  sufficiently  attesied  b^  the  ifiiniaens^ 
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number  of  inventions  which  the  ingenuity  of  philosophers  and  artists  ave  vrcnr  d«y  devis'ingr  to.  render 
the  system  comfrfete.    Almost  erery  veterinalpy  pwfassor  has  hiefaTonrif 


shoe  i  and  we  find  one  of  the  most  ingenious  of  the  present  dar  endeavmiring 
to  force  on  our  notice,  and  Introduce  into  our  stables,  the  French  method  \ 
which,  with  the  exception  of  the  mode  of  nailing  on.  White  observes,  m 
the  very  worst  he  ever  saw.  The  French  shoe  0^.  839  a)  hasa  wide  w«b 
towards  the  toe,  and  it  concave  above  and  convex  below  (»},  on  the,  ground 
surftoe,  by  which  neither  the  toe  nor  heel  touch  the  ground  ic) ;  but  toe 
horse  stands  pretty  much  In  the  same  way  with,  an  unhappy  cat*  «bod  bf 
unlucky  boys  with  walnut  shells^  Bui  as  Blaine  observrs^n  reference  (o 
these  inventions,  '*  No  one  form  of  foot  defence  can  be  bflbred  as  M  'uni.' 
versal  pattern.**  It  is,  he  continues,  plain  that  the  principles  of  shoeing 
oi^ht  to  be  those  that  allow  as  little  departure  fVom  nature  as  circunp 
stances  will  justify.  The  practice  also  should  be  strictly  consonant  to  the 
principles;  and  both  ought  to  consist,  flr^t.  In  removing  no  paffs  but 


move  of  themselves^  Secondly,  in  bringing  surh  narts  in  contact  witfi  the 
ground  ^generally  speaking)  as  are  opposed  to  it  in  an  unshod  state ;  apd 
above  all,  to  endeavour  lo  preserve  the  original  ibrm'of  Ihe  foot,  by  iram. 
ing  the  •hoe  thereto :  but  never  to  alter  thf  fpot  to  the  defence.  The  shoe 
at  present  made  at  the  forges  of  the  most  respectabla  smiths  io  the  cities 
and  large  towns  throughout  the  kixigdom,  if  it  have  not  all  the  requidUa^ 
has  however,  by^egreei,  been  so  iuoroved,  thai  with  a  fbw  addilkwul 
alterations,  neither  dilficult  to  direct  dr  adopt,  it  is  the  one  we  shall  hoM 


up  as  the  most  eligible  for  general  shoeing.    It  is  not  that  a  better  might  not  be  off^cd  to  Qotice  { 


and.  in  fact,  such  a  one  we  shall  present  to  our  readers ;  but  so  avers^  are  the  generalitv  of  smiths  from 
having  any  improvements  forced  on  them,  and  so  obstinately  dctcrmiaad  ar»tliey  totuihere  to  thefbrmt 
handed  down  to  them  by  their  forefathers,  that  their  stupidity  or]  malevolenee,  or  both,  flretjfbently 
makes  the  improvement  itsell^  when  seenungly  acquieaeed  im,  a  savrcc  of  irreparable  Iniury.  It  is  for 
these  reasons  we  would  recommend  to  agriculturists  in  general  a  modified  shoe  of  the  ^onmion  staipp.  .T 
659IS.  Tke  improved  shoe  for  gentrai  use  Uig-^))tii  rather  irMrrthvn^gh^t  i$x^u9^ly  maidc.  Its  naU 
OAQ  boles  (a)  extend  no  Airther  towards  the  hecU  than  is  actually  neetsL 

sorv  for  security ;  by  which  the  expansion  of  these  parts  is  encouragedi 
and  contraction  Is  avoided.  To  itrengthen  the  attachment,  and  to 
make  up  lor  this  liberty  given  to  tho  beels,  tho  nails  should  be  carried 
around  the  A-ont  of  the  shoe  (c).  The  nail  holes,  on  the  under  et 
ground  surface  of  the  shoe  (a),  are  usually  /brmcd  in  a  gutter,  techni- 
cally called  thefuUertmgf  but  in  the  case  of  heavy  treading  powerful 
horses  this  ffutter  may  be  omitted,  or  if  adopted,  the  shoe  in  that  nan 
may  be  Bteelcd.  The  web  should  be  quite  even  on  the  foot  or  aoot 
surface  (6),  and  not  only  be  rather  wider,  but  it  should  also  have 
rather  mere  substance  than  la  curomon :  from  half  an  inch  to  Ave 
eighths  in  thickness,  according  to  circumstance,  forms  a  fair  proporJ 
tion  ;  when  it  is  less  it  is  apt,  in  wchring,  te  t)end  to  pressure  and  force 
out  the  clinches.  A  areat  error  is  committed  in  setting  shoes  out  so 
much  wider  than  the  ncels  themaelves :  this  error  has  been  devised  t^ 
correct  another,  which  has  been  that  of  lettitut  horses  go  too  long 
without  shoeing i  id  which  case,  if  the  heels  of  Qie  shoe  were  not  too 
wide  originally,  as  the  foot  grew,  they  became  lost  within  the  heels ; 
and  were  thus  bruised  and  produced  corns :  but  as  we  will  subpdse 
that  few  will  wish  to  enter  into  a  certain  error  to  avoid  an  uncertain  one,  so  we  recommend  that  the  ticela 
of  the  shoe  should  stand  only  wide  enough  to  prevent  the  expansion  (^  the  quarters  pushing  the  heels  of 
the  feet  over  the  outer  edge  of  the  heels  of  the  shoe  :  for  which  purpose,  if  the  iron  project  rather  less 
than  a  quarter  of  an  inch,  instead  of  three  eighths,  or  even  half  an  inch,  as  it  frequently  does,  manv 
advantages  will  be  gained.  Whoever  attentively  examines  a  shoe  weil  set  qff'&t  the  heels,  as  it  is  termed, 
will  And  only  one  third  of  its  flat  surface  protecting  the  heels ;  the  remainder  projects  beyond,  and  serve* 
but  to  form  a  shelf  to  lodge  dirt  on  ;  or  as  a  convenient  clip  for  another  horse  to  tread  on  ;  or  for  the 
wearer  to  cut  his  own  legs  with  :  or  to  aflFbrd  a  more  ready  hold  for  the  suction  of  clayey  grounds  to  force 
off  the  shoe  by.  The  heels  of  toe  common  shoe  are  likewise  not  in  general  sufficiently  long  for  the  pr^ 
tection  of  the  foot;  and  which  defect,  more  than  a  want  of  width,  causes  the  tendency  to  press  on  the 
crust  of  the  heels.  It  is  further  to  be  observed,  that  if  the  decreased  width  of  the  outer  standing  of  the. 
heels,  and  the  increased  width  of  the  web,  should  make  the  inner  angle  of  the  shoe  heel  in  danger  of 
interfering  with  the  frog,  the  corner  may  be  taken  off  In  forging  this  shoe,  it  may  be  bevelled,  or  left 
plain  on  both  surfaces,  or  rather  nearly  so.  for  it  is  usual  with  most  smiths  to  thin  it  In  some  degree 
towards  the  inner  edge.  This  shoe  is  applicable  to  most  feet.  Is  easUy  formed,  and  as  such,  in  coantoy 
places  is  all  that  can  be  expected. 

6590.  The  i^}uriota  ^ecU  qfbad  shoeing  would  only  require  to  be  known  to  excite  every  endeavour  to 
obviate  them ;  and  there  are  some  circumstances  in  the  more  common  shoes  of  fiountiy  smiths  that  ought 
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to  be  bnpreaied  on  the  mind  of  every  agriculturist,  and  guarded  against  liy  erery  one  who  posMswf  a 
horse,  it  is  too  fk-cqucntly  observed  that  the  ground  side  of  their  shoe  is  convex,  and  that  the  inward 
nm.  when  the  foot  is  on  the  ground,  is  the  lowest  part ;  on  which  it  is  evident  the  weight  must  Ant  press  ; 
and  by  which  pressure,  the  cru«t  will  be  forcibly  thrust  on  the  extreme  edge  of  the  shoe ;  and  the  only 
resistance  ofibred  to  its  l)eing  forced  from  it,  depends  on  the  nails  and  clinches,  instead  of  its  JttsI  appli. 
cation  to  the  ground,  and  the  supi>ort  derived  flrom  the  uniform  pressure  of  the  whole.  Every  shoe  should 
therefore  be  perfectly  level  on  its  grmmd  surface :  nor  should  any  shoe  be  put  oo  that  has  not  been  tried 
on  a  plane  iron  purposely  made  for  such  trial ;  which  irons  are  kept  in  some  smithies,  but  are  absent  from 
too  many.  The  subsUncc  of  the  shoe  should  be  the  same  throughout,  forming  two  parallel  lines  of  upper 
and  under  surface ;  in  plain  UnguaKc,  the  heels,  instead  of  being  clubbed  as  is  too  ftequent,  should  be  the 
exact  thickness  of  the  toe.  Neither  sliould  the  width  at  the  heels  diminish  in  the  proportion  it 
usually  does ;  on  the  contrary,  for  a  perfiectly  formed  foot,  the  web  should  preeent  a  uniform  widtb 
throughout. 

G597.  Varieties  in  formoffoot^  di^rences  in  size,  weighty  and  uses  <tf  korseSt  will  neoeasarilv  make 
deviations  in  the  form  and  substance  of  shoes.  The  very  shoe  recommended  may  be  considered  as  a 
variation  from  what  would  be  immediately  necessary,  were  the  feet  generally  perfect ;  but  it  is  to  be  con- 
sidered that  there  are  but  very  few  feet  but  what  have  undergone  some  unfavourable  alteration  in  their 
form,  which  makes  them  very  sensible  to  concussioa  It  is  fbr  this  reason,  therefore,  that  it  is  recom. 
mended  that  a  shoe  be  used,  for  general  purposes,  somewhat  wider  and  thicker  than  the  common  one  Id 
weak,  tender,  flexible  feet,  it  will  be  found  particularly  advantageous  ;  and  here  the  benefit  of  wide  heels 
to  the  shoe  will  be  most  apparent  Good  as  the  roads  now  are,  yet  most  horses  are  occasionally  subjected 
to  travel  on  bad  ones ;  some  know  no  other :  to  these  the  addition  of  one,  or  at  the  most,  two  ounces  to 
each  shoe  is  nothing ;  but  the  ca^  to  the  horse,  and  its  superior  covering,  as  well  as  support,  is  incalcu. 
fable.  In  very  voung,  very  light,  and  very  Arm  feet,  the  width  and  substance  may  be  somewhat  diminished 
at  pleasure,  and  particularly  m  situations  where  the  roads  are  uniformly  good ;  but  a  very  long  and  ex. 
tensive  experience  has  assured  us,  that  the  shoe  portrayed  is  one  weU  cakulated  to  meet  the  ocdlnary 
puiposes  of  travelling,  and  the  present  state  of  the  art  of  horse-shoeing. 
659&  An  improved  shoe  an  the  present  plan  (Jig.  841.),  would  be  found  to  unite  all  the  perfections  of  the 
84 1  modem  English  improvements,  with  some  derived  fh>m  our  neigh, 

hours  the  French.  What  has  since  been  called  a  seated  sAar  was 
introduced  by  Osmer ;  but  fVom  the  obstinacy  and  ignorance  of  smiths, 
as  it  could  not  be  brought  into  general  use,  it  became  little  thought  of. 
until  revived  by  Clark  of  Edinburgh  ;  by  whom  it  was  patronised  and 
recommended.  It  finally  was  taken  up  by  Moorcroft.  and  has  ever 
since  attracted  some  attention,  and  continues  to  be  forged  in  sonoe 
shops  where  the  work  is  superiorly  done ;  and  where  the  emi^ovcn 
have  liberality  enough  to  pay  for  such  work,  and  judgment  enough  to 
discriminate  between  its  advantages  and  those  of  the  common  shoe. 
If  to  this  shoe  were  added  the  French  mode  of  fastening  it  to  the  foot, 
we  think  the  improvement  would  almost  shut  out  all  others.  On  ex. 
amining  the  flgure  it  will  be  seen  that  this  shoe  presents  a  flat  surface 
cnposed  to  the  ground  (a),  but  a  concave  one  towards  the  waie  (6) ;  but 
that  this  concavity  does  not  brain,  as  in  some  seated  shoes,  near  the 
outer  edge,  but  embraces  two  thirds  only  of  the  web,  leaving  by  thU 
means  a  sufficient  surface  for  the  crust :  but  this  bevelling  is  not 
intended  to  reach  the  heels ;  it  stops  short  of  them  (r),  leaving  the  web 
at  this  part  plain  for  the  heels  to  rest  upon.  The  great  advantages  of  this  seating  are,  first,  that  as  the  crust 
rests  on  a  flat  surface  instead  of  an  inclined  plane,  as  most  of  the  common  forged  shoes  present,  so  ha 
position  is  maintained  entire,  and  the  inclination  to  contraction  is  in  a  areat  degree  avoided.  The  nailing 
on  of  this  shoe  we  would  recommend  to  be  after  the  French  method,  which  consbts  in  conical  nail  h<Ats^ 
punched  with  a  square  countersink  (rf),  into  which  are  received  conical  nails  (<r);  which  exactly  fill  up  the 
countersink ;  by  which  means  so  long  as  any  part  of  the  base  of  the  nail  remains,  the  shoe  must  be  held 
firmly  on,  and  which  is  not  the  only  advantage  gained}  for  the  nail  holes  bdhg  obliquely  formed,  and  at 
some  distance  ftom  the  outer  rim,  act  less  detrimentally  on  the  crust  of  the  foot 

6599.  To  prepare  the  foot  for  the  appiication  of  the  shoe  is  also  an  important  consideration.  Avoid 
taking  otr  more  than  one  shoe  at  a  time ;  otherwise  the  edges  of  the  crust  become  broken  away.  Observe 
that  the  clinches  arc  aU  carefully  removed  Let  the  rough  edges  of  the  crust  be  rasped  away ;  after  which, 
the  sole  should  be  pared  throughout  until  a  strong  pressure  with  the  thumb  can  produce  some  yielding : 
too  strong  a  sole  tends  to  heat  and  contraction,  too  weak  a  one  will  not  require  paring.  In  this  paring 
ImiUte  the  natural  arch  of  the  sole  as  much  as  possible.  The  line  of  concavity  shoukl  not  begin,  as  it 
usually  is  made  to  do,  from  the  extreme  margin  of  the  foot,  but  should  besin  from  the  inner  line  of  the 
crust  only ;  by  which  means  the  crust,  or  outer  wall  of  the  hoof,  will  have  a  firm  bearing  on  the  flat  surftce 
of  the  shoa  Let  no  heated  shoe  be  applied  to  correct  the  inequalities  that  may  be  left,  unless  it  is  for  a 
moment,  only  to  observe, but  not  bum  them;  but  still  more  carefully  avoid  putting  a  plane  shoe  on  an 
uneven  foot  The  portion  of  sole  between  the  bars  and  quarters  {Jte-  8^  d)  should  be  always  pared  out  aa 
the  surest  preventive  against  corns.  The  heels  also  should  be  reduced  to  the  general  level  of  the  foot, 
never  allowing  their  hardness  to  serve  as  an  excuse  for  being  left ;  neither  suflfbr  the  inner  heel  to  be 
lowered  more  than  the  outer.  After  all  the  rest  has  been  done,  the  ftog  should  be  so  trimmed  as  to  re. 
main  on  an  exact  level  with  the  returns  of  the  heels,  and  no  more.  The  custom  of  taking  away  the  point  or 


angle  of  the  homy  inflexions  of  the  heels,  under  the  false  term  of  opening  the  heels,  is  to  be  carefully  avoided. 
Let  all  these  operations  be  {lerformcd  with  the  drawing  knife.  The  butteris  should  never  be  allowed  to 
come  near  the  root  of  any  horse  but  the  largest  and  coarsest  of  the  cart  breed. 

6600.  The  shoes  for  the  hind  feet  are  somewhat  different  to  the  fore,  being  a  little  squarer  at  the  toe  for 
about  an  inch  ;  to  which  squareness  the  hoof  is  to  be  also  adapted  bv  rasping  it  slightly  so,  avoiding  how. 
ever,  to  do  it  injuriously.  By  this  mode  a  steady  point  of  bearing  is  aflorded  to  the  hinder  feet  in  the 
great  exertions  they  are  often  called  upon  to  make  in  galloping,  leaping,  ftc.  They  are,  when  thus  formed. 


less  liable,  also,  to  interfere  with  the  fore  shoes  bv  clicking.  When  horses  diek  or  orer.reack  very  much. 
It  is  aI»o  common  to  square,  or  rather  to  shorten  the  toes  of  the  hinder  shoes ;  but  not  to  do  so  by  the  horn ; 
by  which,  the  hoof  meeU  the  middle  of  the  fore  shoe  instead  of  the  shoe  itself;  and  the  unpl^Mut  noise 
m  the  stroke  or  click  of  one  foot  against  the  other  is  avoided. 

6601.  Varieties  which  necessarily  occur  in  shoeing.  The  bar  shoe  (Jig.  842.)  is  the  most  important 
variety ;  and  it  is  to  be  regretted  that  so  much  prejudice  prevails  against  the  lue  of  this  shoe,  which  can 
only  arise  from  its  supposed  unsightly  appearance  as  betokening  unsoundness.  As  a  defence  to  weak  thin 
feet  it  is  invaluable,  as  it  removes  a  part  of  the  pressure  flrom  the  heels  and  quarters,  which  can  Ul  bear 
it,  to  the  flrog  whicn  can  well  bear  it ;  but  a  well  formed  bar  shoe  should  not  have  its  barred  part  raised 
into  an  edge  behind,  but  such  part  should  be  of  eae  uniform  thickness  throughout  the  web  of  the  bar, 
which,  instead  of  being  the  narrowest,  should  be  the  widest  part  of  the  shoe.  The  thickness  of  the  bar 
should  be  greater  or  less  (a),  so  as  to  be  adapted  to  take  only  a  moderate  furessure  from  the  (ng.  When 
the  frog  is  altogether  ulcerated  away  by  thrush,  the  bar  may  be  altogether  plain ;  but  this  form  of  shoe 
is  still  the  best  for  these  cases,  as  it  prevents  the  tender  surface  from  being  wounded  In  corns  this 
■hoe  is  Uivaluable,  and  may  then  be  so  made  as  to  lie  off*  the  aflbcted  part,  which  is  the  great  desideratum 
ta  corns. 

6«S.  The  httnting  shoe  is  made  lighter  than  the  common  one^  and  it  Is  of  oonaeqaence  that  It  is 
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OMule  to  sit  M  flat  to  the  Ibot  aa  It  can  lafdy  do  without  prating  on  the  sole ;  by  which  the  great  luctSon 
84^  in  clayey  grounds  is  much  lessened.    Hunting  foreuhocs  should  also  be  as 

short  at  the  heds  as  is  consistent  with  safety  to  the  foot,  to  avoid  the  danger 
of  being  pulled  off  by  the  hinder  shoes :  nor  should  the  web  project  at  alL  It 
is  the  custom  to  turn  up  the  outer  heel  to  prevent  slipping ;  which  is  done 
sometimes  to  both  fore  and  hind  feet,  and  sometimes  only  to  the  latter.  As 
this  precaution  can  hardly  be  avtrfded  in  hiUv  slippery  grounds,  it  should  be 
rendered  as  little  hurtful  as  possible  by  making  the  tread  equal;  to  which  . 
purpose,  thicken  the  inner  heel  and  turn  up  the  outer.  This  is  better  than 
lowering  the  outer  heel  to  receive  the  shoe,  which  still  leaves  both  the  tread 
and  foot  uneven. 

eSOS.  I%e  racing  tkoe,  or  plate,  is  one  made  aa  light  and  slender  as  win 

bear  the  weight  of  the  hofse,  and  the  operations  of  forging,  grooving,  and 

punching ;  to  enaUe  it  to  do  which,  it  ought  to  be  made  of  the  very  best 

Swedish  iron,  lliree^  or  at  most  four,  nails  are  sufficient  on  each  side ;  and 

to  avoid  the  interfering  of  the  hind  with  the  fore  ftet,  the  heels  of  the  fore 

shoes  are  made  as  short  as  they  can  safely  be.    As  racers  are  shod  in  the 

stable,  the  owners  should  be  doubly  careftil  that  the  plate  is  an  exact  flU 

Many  pairs  ought  to  be  brought  and  tried  before  any  are  suiftared  to  be  put 

on,  and  this  u  more  important  than  is  at  tint  considered. 

6601  Grass  shoes  or  ttm  are  very  short  pieces  placed  on  the  toe  aloue,  in  horses  turned  to  grass  in 

■ummer;  at  which  time  they  are  essentially  necessary  to  guard  the  fore  feet,  which  otherwise  become 

broken  away,  and  irretrievably  iplared.    They  should  be  looked  at  occasionally  to  see  that  they  do  not 

indent  themeelvee  into  the  solea. 

6005.  Ff^si shoes  {Jig.  S43a)  have  the  ends  turned  up  to  prevent  the  foot  Arora  sliding:  unless  the 

343  turning  up  or  calkin  be  hardened,  they  soon  wear  level  and  ruquure  to  be  re. 

newed,  to  the  injury  of  the  foot  by  such  flreouent  rcmovala    To  remedy  this, 

nanv  inventions  have  been  tried:  one  of  the  best  of  these  is  that  of  I>r.  Moore, 

in  which  the  Arost  clip  ir  made  distioct  and  moveable  by  means  of  a  female 

screw  {b)  WOTked  hi  ft,  to  which  a  knob  or  wedge  (r)  and  male  screw  (tfj  are 

adapted ;  a  key  (f)  being  used  for  fixing  or  rcraoviog  it 

660&  High  caUrins,  or  tunuupa,  however  oMectionable  in  general  shocinj^ 
yet.  In  precipitous  counties,  as  those  of  Devonshire,  Yorkshire,  and  of  Scotland, 
&c,  are  absolutely  necessary  for  their  draught  horses.  It  greatly  obviates  the 
evils  of  uneven  pressure,  if  a  calkia  be  also  put  to  the  toe;  and  it  would  be  stiH 
better  were  these  calkins  steeled,  particularly  the  fore  ones. 

6(XJ7.  The  shoeing  qf  diseased  feet  is  necest^rily  very  various,  and  is  too  often 
left  to  the  discretion  of  the  smith,  by  which  the  evils  themselves  are  greatly 
aggravated,  if  he  be  ignorant  The  most  prominent  alterations  for  these  pur-, 
poses  will  t>e  found  described  under  the  respective  diseaaes  of  the  feet  requlr. 
ingthem. 
eOTSL  Borse  patiens  are  in  use  by  some  cultivators  who  occupy  soft  or  mossy  soils.  Those  esteemed  the 
tNsat  are  constructed  of  alder  or  elm,  ai^  are  fixed  to  the  hoof  by  means  of  three  links  and  a  staple,  through. 


■re  «U0U1  Uiroe  UliaieB  in  l«1|(fcU.  •■«U  sitvMiCU  mxvm^ii  piwvs  «h  »uv|»  muu  w  f^KST^Mk  i.»«^  «*vvu  ««viu  Bimi*- 

tlng.    After  numerous  trials,  it  has  been  found  that  pattens  made  in  this  way  anawer  the  porpoae  better 
than  any  other  kind.    {Farm.  Mag.) 

SzcT.  IX.    Criteria  of  the  QmiliHee  tf  Bones  for  varigus  Purpoeet, 

68091  The  general  ertterfaqf  the  qt$aliiiet<it' a  horse  an  dexireAttaminspectt<maMXxisA.  Hlsoutward 
appearance  among  judges  affbrds  a  pretty  lust  criterion  of  his  powers,  and  a  moderate  triid  usually  enables 
the  same  Judgment  to  dedde  on  the  diqiosition  to  exercise  such  powers.  

SRIO.  The  criteria  of  a  horse  derived  Jtom  his  colour  have  been  already  noticed.  (GSSS.)  As  a  general 
principle  dark  are  preferable  to  light  horses,  except  in  the  instance  of  black,  which  has  fewer  good  horses 
within  its  range,  particularly  in  the  lighter  breeds,  than  any  other.  Orey  horses  are  also,  in  some 
dcsree,  aa  exception  to  the  rule;  for  there  are  many  good  greyi.    Bay  and  brown  are  always  esteemed 


661 1.  The  criteria  ef  aetfon  are  derived  fW>m  a  due  consideration  of  the  form  generally,  and  of  the  Umba 
particularly ;  as  wefl  as  trom  seeing  the  horse  perform  his  paces  in  hand. 

661SL  The  criteria  qf  hardihood  are  derived  ftom  the  form  of  the  carcase^  whldi  should  be  eircular,  or 
barrelled ;  by  which  food  Is  retained,  and  strength  gained  to  perform  what  b  required.  Such  horses  are 
also  generally  good  feeders. 

6613.  ne  criteria  qf  spirit,  vigour,  or  mettle,  as  it  la  termed,  are  best  derived  ftom  trial  It  should 
always  be  kept  in  mind,  that  a  hot  fiery  horse  is  as  objectionable  as  a  horse  of  good  courage  is  desirable. 
Hot  horses  may  be  known  by  their  disinclination  to  stand  still  j  bv  their  mettle  being  raised  by  the  slightest 
exercise,  especially  when  in  company.  Such  horses  seldom  last  long,  and  under  accident  are  impetuous 
and  frightened  in  the  extreme.  A  good  ceuraged  horse,  on  the  contrary,  moves  with  readincM  as  well 
alone  as  in  company ;  he  carries  one  ear  forward  and  one  backward ;  is  attentive  and  cheerftiL  loves  to 
be  talked  to,  and  caf^ssed  even  while  on  his  journey;  and  if  In  double  harness  will  play  with  his  mate 
Good  couraged  horses  are  always  the  beat  tempered,  and,  under  diflkulties,  are  by  far  the  most  quiet,  and 
least  disposed  to  do  mischief. 

66I4l  The  criteria  <^  a  raoeJkorte,  derived  ftom  Awm,  are,  that  he  have  the  greatest  possible  quantity 
of  bone,  musde,  and  sinew,  in  the  roost  condensed  form.  There  should  be  a  general  length  of  parts 
to  afibrd  stretch,  scope,  and  elasticity,  with  great  muscles  hardened  by  condition,  to  act  on  the  length  of 
these  parts  advantageously.  In  pardcular  his  hind  limbs  shouM  be  ftirnished  with  ample  thighs  and  broad 
bocks,  which  should  be  low  set  His  fore-arm  ought  also  to  be  broad,  and  the  knee^  like  the  hock,  shouki 
be  near  the  ground. 

661&  The  crUeria  qf  a  kmUer  are,  that  he  have  somewhat  simitar  jp;-ppQition8  with  the  racer,  but 
with  more  bulk  to  enable  hiin  to  continue  his  exertions  longer,  aAd'to  carry  more  weight  In  him,  a 
good  carcase  Is  essentially  necessary  to  fit  him  to  go  through  a  long  chase ;  and  the  more,  if  he  be 
required  tahunt  more  than  one  or  two  days  in  the  week.  Some  light  carcascd  horses  will*  do  one  da^ 'a 
hunting  work  a  week  very  well,  but  knock  up  at  mora  The  hunter  should  be  well  formed  in  his 
loins,  and  well  let  down  in  his  thighs  to  propel  him  forward  in  his  gaUop,  and  give  him  strength  to 
rise  sufficiently  to  cover  his  leaoe.  It  U  also  of  great  use  to  a  hunter  to  be  a  good  trotter :  many  such 
horses,  when  fatiguec^  break  out  of  the  gallop  aitd  relieve  themselves  by  trottkig,  particularly  over 
heavy  ground.  .  .     ^ 

6616.  The  criteria  qfa  hackney.  If  it  be  necessary  that  the  hackney  be  wcU  formed  behind  to  give  him 
etrength,  and  to  propel  him  forward,  it  is  even  of  more  consequence  that  he  be  well  formed  before :  and 
in  this  kind  of  horse  the  hind  parts  are  in  some  measure  subordinate  to  the  fore,  as  safety  is  preferable  to 


speed.    The  head  In  the  hackney  should  be  small,  and  well  placed  on  a  neck  of  due  length  and  substance 
Co  make  a  proper  appui  for  the  bridle^  and  thatpronnr  resistance  to  the  hand,  so  pleasant  to  the  feel,  and 
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•o  necemry  for  eue  and  safety.  The  ■houlden  *hould  be  oblique  and  well  (Uralihed  with  muade,  bat 
not  heavy ;  and  the  withers  in  particular  should  be  high.  The  elbows  should  be  turned  rather  out  than 
In,  and  ttie  legs  should  stand  out  straight,  and  by  no  means  fall  under  the  hone,  or  it  betokens  a  stumbler. 
The  pasterns  should  neither  be  too  obliaue,  which  bespealcs  weakness ;  nor  too  straight,  which  wears  the 
horse  out,  and  is  unpleasant  to  the  rider.  I'he  carcase  should  be  round,  or  the  norse  will  be  washy 
and  weak;  the  loins  straight,  wide,  and  ribbed  home :  the  thighs  of  good  substance;  and  although  the 
being  rat.hamroed,  or  hanng  the  hocks  turned  inwards,  is  defective  In  beauty,  it  often  bespeaks  a  trotter. 
6fiI7.  The  criteria  qfa  cawtUry  korse  are,  that  he  have  considerable  extentioo  of  bulk  or  tiae,  to  enable 
him  to  carnr  weight,  with  good  carcase  to  allow  him  to  feed  coarsely,  and  yet  thrive  at  picket  or  on  scrviee. 
He  should  have  also  liberty  of  action ;  but  great  speed  is  not  requisite.  The  beat  cavalry  bone*  are  tboae 
formed  of  the  united  properties  of  hackneys  and  very  light  draught  horse& 

6618.  The  criteria  qf  road  honei  for  quick  draughty  or  coach,  chariot,  stage  and  pott  chaises,  &c,  are 
derived  ftom  the  Immediate  purposes  for  which  they  are  Intendeti ;  as  requiring  titlier  strength  or  speed 
In  greater  proportions.  To  make  them  safe,  the  fore-hand  should  rise,  the  back  should  be  straight,  the  step 
should  be  short  but  quick,  which  fatigues  least  As  tfaer  approach  the  hunter  in  form,  they  are  best  fitted 
for  quick  work ;  and  as  the)'  resemble  the  beU  kind  of  light  agricultural  horses,  they  are  calculated  for 
heavy  draught,  as  coaches,  Ac  But  in  all.  a  portion  of  blood  gives  courage,  durability,  and  condensea 
strength  into  lessened  bulk  ;  by  which  activitv  Is  gained.  It  Is  of  great  consequence  to  a  ooadi-hone  thai 
the  neck  and  head  be  so  formed  as  to  be  enabled  to  reln.ln  well  to  the  bridle 

6619.  The  criteria  qfa  dray-horse  are,  that  he  be  very  broad -breasted  and  muscular,  and  thick  in  the 
ihoulders,  which  should  not  lie  backward.  Nor  should  the  fore-hand  be  up.  as  recommended  in  the  rosal. 
hone;  for,  by  holding  up  thtir  heads,  such  horses  may  be  choked  by  the  collar,  as  they  woukl,  if  av 
formed,  draw  too  much  by  the  throat,  and  their  wind  b«ng  thus  stopped,  would  be  In  danger  of  falling 
down.  The  neck  of  a  dray-horse  is  not  the  better  for  being  lor<g,  and  the  head  should  be  propoctiooate  to 
it  Like  all  horses,  he  should  be  chosen  with  short  legs,  and  good  strong  hoolk  He  ought  to  be  thjck  in 
his  thighs,  and  large  In  bone ;  but  above  all,  he  ought  to  be  a  steady  collared  horse,  with  coun^  to  make 
him  true  to  a  severe  pull ;  and  yet,  without  a  hot  fiery  spirit  to  make  him  ftetAil. 

eafiO.  The  criteria  ttf  a  waggon  horte  are,  in  some  respects,  diflbrent  (tam  those  of  the  dray.horse.  He 
should  be  more  weighty,  and  altogether  larger.  Rapidity  or  motion  Is  greatly  subordinate,  in  the  heavy 
■tage.waggons  usually  seen  on  our  roads,  to  strength.  It  is  all  collar  work ;  nothing  U  gained  (kom  the 
momentum  of  the  dragged  mass,  which,  the  Instant  the  pull  oeases,  stands  stiU.  The  waggon  horse  should 
be  patient  In  the  extreme ;  willing  to  lie  to  his  collar  up.hill,  and  yet  settle  into  bla  share  oC 
work  on  level  ground.  As  his  exertions  are  consUnt,  It  is  of  the  greatest  consequence  that  be  be  « 
good  feeder. 

66SL  T%e  criteria  qf  a  horse  peemliariy  adapted  to  the  labours  qfagrieulturet  are  thus  ^ven  by  Culley :  — . 
His  head  should  be  as  small  as  the  proportion  of  the  animal  will  admit ;  his  noatrlls  expanded,  and  muaale 
fine ;  his  eves  cheerftil  and  prominent ;  his  ean  small,  upright,  and  plslced  near  together  ;  his  necli,  rising 
out  from  between  his  shoulden  with  an  easy  tapering  curve,  must  Join  gracenilly  to  the  head:  hie 
shoulden,  being  well  thrown  back,  must  also  go  into  his  neck  (at  what  is  caued  the  points)  unpercoved^ 
which  perhaps  facilitates  the  going  much  more  than  the  narrow  sbouMer :  the  arm,  or  fore-thigh,  should 
be  muscular,  and  taperiug  fh>m  the  shoulder,  to  meet  a  fine,  straight,  sinewy,  and  bony  leg;  tne  hoof 
circular,  and  wide  at  the  heel :  his  chest  deep,  and  fUll  at  the  girth ;  his  loins  or  fillets  broad  and  atraigbt« 
and  body  round ;  his  hips  or  nooks  by  no  means  wide,  but  quarten  long,  and  the  tail  set  on  so  as  to  be 
nearly  In  the  same  right  line  as  his  back :  his  thighs  strong  and  muscular  ;  his  legs  clean  and  fine-boned  ; 
the  leg.bones  not  round,  but  what  Is  called  lathy  or  flat 

6693.  77k«  chi^  points  in  a  farming  carUhorse,  in  the  opinion  of  the  author  of.  the  Nrw  Farmer*s 
Calendar,  are,  *'  neck  not  long,  nor  too  thick ;  short  le^gps,  rather  flat  than  round  and  gummy ;  foreLfeet 
even,  not  too  distant ;  wide  chest :  strong,  but  not  high,  shoulden ;  considerable  length  of  waist,  supu 
ported  by  a  wide  loin ;  oiuirtera  fUll,  and  rather  raised ;  strong  muscular  thigh ;  siae,  fifteen  hands  ooe 
inch  to  sixteen  hands  high.  Being  somewhat  forelow  gives  them  an  advantage  In  draught;  and  a  mode- 
rate length  of  waist  Insures  speed  in  the  walk. 

6683.  The  horse  used  in  husbandry,  according  to  the  writer  of  the  Experienced  Farmer,  ought  to  be 
larger,  but  in  other  respects  like  the  road  horse :  and,  instead  of  walking  two  or  three  miles  an  hour,  be 
able  to  walk  four  or  five.  In  that  case  he  would  be  able  both  to  plough  more  land  in  a  given  time,  and 
work  in  the  cart  or  waggon  with  more  despatch,  when  wanted.  In  harvest  time,  a  nimble  and  strong 
horse  is  valuable.  In  drawing  manure  into  the  field,  or  corn  to  the  market,  the  fiirmer  will  also  find  hia 
account  In  strength  and  activity;  for,  as  the  draught  in  all  these  cases  is  light  one  way,  such  hones  would 
do  their  business  with  speed.  Tne  small  fkrmcr  need  not  with  this  kind  of  horse  keep  an  idle  one ;  he 
might  carry  his  master  to  market,  and  plough  the  remainder  of  the  week. 

6(i24.  In  a  horse  for  the  plough,  according  to  Brown,  both  strength  and  agility  are  required :  a  daah  of 
blood,  therefore,  is  not  disadvantageous.  It  u  not  size  that  confen  strength,  the  largest  horses  being  often 
soonest  worn  out  A  quick  even  step,  an  easy  movement,  and  a  good  temper,  are  qualities  of  the  greatest 
importance  to  a  working  horse ;  and  the  possession  of  them  is  of  more  avail  than  big  bones,  long  legs,  wmI 
a  lumpy  carcase.  To  feed  well  is  also  a  property  of  great  x'alue ;  and  this  property,  as  all  iudges  knoWi^ 
depends  much  upon  the  shape  of  the  barrel,  deepness  of  chest,  strength  of  back,  and  sixe  of  the  hips  or 
hooks  with  which  the  animal  Is  fbrnished.  If  straight  in  the  back,  and  not  over  short,  high  in  the  ribs, 
and  with  hooks  close  and  round,  the  animal  is  generally  hardy,  capable  of  undergoing  a  great  deal  of 
fktigue.  without  lessening  his  appetite,  or  impairing  his  working  powen ;  whereas  horses  that  are  sharn 
polntecl,  flat  ribbed,  hoUow  backed,  and  wide  set  in  the  hooks,  are  usually  bad  feeden,  and  soon  done  up 
when  put  to  hard  work. 

66i5.  The  criteria  qf  a  horse*s  age  are  derived  Arom  the  appearance  of  the  teeth.    According  to  La  Fosse 


the  younger,  there  are  these  appearances.    The  horse  is  foaled  with  six  molar  or  grinding  teeth  in  each 
jaw  ifig'  BK  a)  i  the  tenth  or  twelfth  day  after,  the  two  flnont  nippen  {a)  appear  above  and  below,  and  in 


e  d  ^  f 
fourteen  or  fifteen  days  from  this,  the  two  intermediate  (6  b)  are  pushed  out ;  the  comer  ones  (c  e)  are 
not  cut  till  three  months  after.  At  ten  months  the  incisive  or  nippen  are  on  a  level  with  each  other,  the 
fh>nt  less  than  the  middle,  and  these  again  less  than  the  comers ;  they  at  this  time  have  a  very  sensible 
cavity  id).  At  twelve  months  this  cavity  becomes  smaller,  and  the  animal  appcan  with  four  molar  teeth 
on  each  side,  above  and  below,  three  of  the  temporaneous  or  colts',  and  one  permanent  or  hone  tooth  : 
at  eighteen  the  cavity  in  the  nippen  Is  filled  up,  and  there  are  five  grinders,  two  of  the  hone,  and  three 
temporaneous :  at  two  yean  (j^.  845.^,  the  fint  of  the  C(dt*s  molar  teeth  in  each  Jaw,  above  and  below, 
ure  displaced .  at  two  yean  and  a  half,  or  three  yean,  the  fh>nt  nippen  fall  and  give  place  to  the  perma- 
nent  ones :  at  three  and  a  half  the  middle  nippen  are  likewise  removed,  at  which  period  the  second  milk, 
molar  falls :  at  four  yean  the  horse  Is  found  with  six  molar  teeth,  five  of  his  new  set,  and  ooe  of  hIa 
last :  at  four  yean  and  a  half  the  comer  nippen  of  the  colt  fiiU  and  give  place  to  the'i 
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{Jig-  844.  e)t  and  the  lait  temporaneoui  grinder  diaappean :  at  flre  yean  old  the  tiuhea  in  the  hone  usually 
afipoar :  at  Ave  and  a  half  tbey  are  completely  out,  and  the  internal  wall  of  the  upper  nippen*  which 

845 


befbre  wai  incompletely  formed,  if  now  on  a  level  with  the  rest ;  at  this  period  the  incitivc  or  nippen 
have  all  of  them  a  cavity  formea  in  the  substance  between  the  inner  and  outer  walls  (fyf.  M4./),  ana  it  14 
the  disappearance  of  this  that  marks  the  age :  at  six  yean  those  in  the  fYt>nt  nipper*  uelow  arc  filled  up 
I  jig.  84&  e)t  the  tushes  are  likewise  slightly  blunted:  at  seven  yean  the  naark  or  cavity  in  tlie  middle 
nippen  is  filfed  up,  and  the  tushes  a  little  more  worn  (Jig.  845./) :  at  eight  yean  old  the  corner  nippers 
are  likewise  plain,  and  the  tushes  are  round  and  shortened  [Jig.  8i5.  g).  In  mares,  the  incisive  or  nippen 
alone  present  a  criterion  (yi•^  845.  a) ;  at  this  period  the  horse  is  said  to  be  aged,  and  to  have  lost  his 
mark;  but  among  good  judges  the  teeth  stilt  exhibit  sufficient  indications.  At  nine  the  groove  in  the 
tushes  in  worn  away  nearly,  and  the  nippers  lx>come  rather  rounded  :  at  ten  these  appearances  are  still 
str<Higer :  at  twelve  the  tushes  onlv  exhibit  a  rounded  stump,  the  nippers  push  forward,  become  yellow, 
and  as  the  age  advances,  appear  triangular  and  usually  uneven. 

6R2&.  M.  St.  BfL  the  late  professor  of  the  English  Veterinary  College,  used  to  assert,  that  after  eight 
year*  the  cavities  in  the  anterior  or  upper  incisive  teeth  are  filled  up  with  equal  regularity ;  thus  flrom 
^ight  to  ten  the  front  ones  were  filled  up,  from  ten  to  twelve  the  two  middle,  and  from  twelve  to  fourteen 
those  of  the  comer ;  but  though  some  pains  have  been  taken  to  ascertain  this,  it  does  not  appear  that 
the  disappearance  of  the  cavities  in  these  teeth  is  attended  with  sufficient  regularity  to  warrant  implicit 
Confidence. 

GdS7.  To  make  a  colt  ajytear  older  than  he  reaUy  is,  both  breeden  and  dealen  very  commonly  draw  the 
nippen,  particularly  the  comer  ones ;  by  which  means  the  permanent  set  which  are  underneath  imme, 
diatelv  appear,  and  the  animal  is  thus  fitted  for  sale  before  he  otherwise  would  be. 

6rS&  To  make  a  horte  lookwmnger  than  he  really  ts.  dealen  perform  an  operation  on  the  teeth  called 
bishopping  (from  the  name  of  a  noted  operator) ;  which  consists  in  making  an  artificial  cavity  in  the  nip., 
pers,  alter  the  natural  one  has  been  worn  out  by  age,  by  means  of  a  hard  sharp  tool ;  which  cavity  is  th«i 
burned  black  by  a  heated  Instrament  But  no  art  can  restore  the  tushes  to  their  form  and  height,  as  well 
as  their  internal  grooves.  It  is,  therefore,  common  to  see  the  best  ludges  thrust  their  finger  into  a  horse's 
mouth,  contenting  themselves  with  merely  feeling  the  tush.  To  less  experienced  judges  other  appear- 
ances  present  themselves  as  aids.  Horses,  when  aged,  usually  become  hollow  above  the  eyes,  the  hoofs 
appear  rugged,  the  under  lip  falls,  and  if  grey,  tliey  become  white  In  this  country,  where  horses  are  so 
early  worked  before  the  frame  is  consolidated,  and  where  afterwards  they  continue  to  be  exerted  unceas. 
ingly  on  hard  roads,  it  is  not  uncommon  to  find  a  hone  at  six  yean  old  feeble,  debilitated,  and  exhibiting 
alftne  marks  of  old  age,  except  in  his  mouth  j  on  the  contrary,  when  the  animal  falls  into  other  hands,  at 
ten  or  twelve  he  has  all  the  vigour  of  youth,  and  his  teeth  are  the  only  iwrts  that  present  an  indication 
of  age :  it  is,  therefore,  more  useful  to  examine  the  general  appearance  of  the  animal,  than  to  be  guided 
altogether  by  the  marks  in  the  teeth  ;  a  too  strict  adherence  to  which,  Blaiiic  observes,  lead  into  great 
error  on  the  subject  of  the  age  (^  hone&  The  commonlv  received  marks,  he  says,  grant  not  a  criterion 
of  a  third  of  the  natural  life  of  the  animaL  nor  of  one  half  of  the  time  in  which  be  is  perfectly  usef\il 
Many  good  judges  will  not  purchase  a  hone  for  hunting  earlier  than  eight  years  old,  and  regard  him  only 
in  his  prime  at  twelve.  A  gentleman  at  Dulwich  has  a  monument  to  the  memory  of  each  of  three  seve. 
ral  horses  which  died  in  his  possession  at  the  age  of  thirty-iive,  thirty^^even,  and  thirty-nine  years ;  the 
latter  of  which  was  suddenly  taken  off  by  a  fit  of  colic,  having  been  in  hamess  but  a  few  houn  befora 
Culley  mentions  a  horse  of  fbrty.five ;  and  an  instance  lately  occurred  of  one  which  lived  to  fifty.  Blaine, 
in  continuation,  draws  the  following  comparison  between  the  relative  situations  of  the  state  of  the  consti. 
tution,  between  the  hone  and  man,  under  the  ordinary  circumstances  of  care  towards  each  :  — -The  first 
live  years  of  the  horse  may  be  considered  as  equivalent  to  the  first  twenty  of  a  man ;  a  horse  of  ten  as  a 
man  of  forty:  of  fifteen  as  a  man  of  fifty }  of  twenty  as  a  man  of  sixty  ;  of  twenty-five  as  a  man  of 
seventy ;  of  thirty  as  a  man  of  eighty ;  and  of  thirty-five  as  a  man  of  ninety. .  ( Fet.  Outimei,  p.  35.) 

Sect.  X.     Breeding  of  Horaes, 

6629.  The  general  principleg  qf  breeding  we  have  already  laid  down  at  length  (S09&),  and  have  here  to 
notice  what  are  considered  the  best  practices  in  the  choice  of  sUlUons  and  mares,  and  in  the  treatment 
of  the  latter  during  pregnancy.  Unfortunately,  however,  much  less  attention  has  been  paid  to  breeding 
bones,  than  to  breeding  cattle  or  sheep:  though,  as  Brown  has  observed,  a  pound  of  horse-flesh  is 
worth  two  of  that  of  any  other  stock ;  and  U  costs  just  as  much  to  breed  a  bad  norse  as  a  good  one  Every 
one,  an  eminent  writer  observes,  exercises  some  degree  of  Judgment  in  regsrd  to  the  stidlion ;  but  there 
are  few  breeden,  comparatively,  who  hesitate  to  employ  very  ill-formed  and  worthless  marea,  and  often 
■olely  because  they  arc  unfit  for  any  thing  else  than  bringing  a  foaL  All  the  best  writen  on  agriculture 
reprobate  this  absurd  and  unprofitable  practice  **  In  the  midland  counties  of  England,  the  breeding  of 
cart  horses  is  attended  to  with  the  same  assiduity  as  that  which  has  of  late  yean  been  bestowed  on  cattle 
and  sheep ;  while  the  breeding  of  saddle  horses,  hunten,  and  coach  horses  is  almost  entirely  neglected ; 
or  left  almost  wholly  to  chance,  even  in  Yorkshire,  —  I  mean  as  to  females.  A  breeder  h^re  would  not 
give  five  guineas  for  the  best  brood  mare  In  the  kingdom,  unless  she  could  draw  or  carry  him  occasionally 
to  market ;  nor  a  guinea  extraordinary  for  one  which  could  do  both.  He  would  sooner  breed  fVom  a  rip^ 
which  he  happens  to  have  upon  his  premises,  though  not  worth  a  month's  keep,  But  how  absurd  1  The 
price  of  the  leap,  the  keep  of  the  mare,  and  the  care  and  keep  of  her  progeny,  from  the  time  they  drop 
to  the  time  of  sale,  are  the  same,  whether  they  be  sold  from  ten  to  fifteen,  or  from  forty  to  fifty  pounds 
each."  {MarskaTi  Economy  qf  YorksJUre,  voL  IL  p.  16&)  A  little  consideration  will  show  this  error  in  a 
•till  stronger  light,  when  we  consider,  that  united  with  the  characteristic  marks  common  to  the  breed  in 
general,  the  progeny  of  two  IndividUMS  alwavs  exhibits  traits  of  resemblance  to  each ;  and  as  the  defect* 
are  as  certainly  propagated  as  the  excellencies,  so  a  neglect  in  being  equally  careful  in  our  selection  of 
the  female  as  the  male  parent  is  actually  bespeaking  deformity.  It  being  also  now  and  thep  observed, 
that  a  stronger  resemblance  is  borne  to  the  mother  than  to  the  father ;  so  the  chances  of  a  worthless 
colt  are  increased.  It  .having  likewise  been  remarked,  that  every  variety  has  a  tendency  to  breed  back 
towards  its  original,  so  a  breed  thus  constituted  can  hardly  admit  of  amelioration,  but  remains  stamped 
by  its  original  erroneous  selection.  These  ronarks,  it  is  hoped,  will  encourage  pur  breeden  to  be  less 
iodiffbrent  to  the  choice  of  their  breeding  mares. 

6630.  In  thoge  districts  where  the  breeding  of  horses  is  carried  on  ttpon  a  large  scale  and  a  regular  jOant 
the  rearing  of  stallions  forms  in  some  degree  a  separate  branch  ;  and  U  conhncd,  as  in  the  cas6  of  buUs 
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and  nms,  to  a  few  eminent  breeden.  Theie  fCalRont.  which  aie  ihowB  at  the  dlflte«nt  towns  In  thm 
vicinhy,  sometimet  tent  to  be  exhibited  at  a  oontiderable  dbUnce,  are  let  out  fbr  the  whole  seuon,  or 
•old  to  stallion  men,  or  kept  by  the  breeder  himseU;  for  covering  such  mares  as  may  be  offbred,  at  a  cer. 
tain  price  per  head ;  and  this  varies  according  to  the  estimation  in  which  the  horse  is  held,  and  sometimei 
according  as  the  mare  has  more  or  less  of  what  is  called  blood.  For  farm  mares,  the  chai;ge  for  cm'eriog 
by  a  stalRon  of  the  same  kind  is  commonly  about  a  guinea,  with  half-^-crown  to  the  groom  j  and  it  is  a 
common  practice  In  the  Ndhh,  to  agree  for  a  lower  rate  If  the  mare  does  not  prove  with  ibal ;  sometinw 
nothing  more  is  paid  in  that  case  than  the  allowance  to  tlte  eroom. 

6&il.  In  choosing  the  paraUt,  or  stallion  and  marek  regard  must  be  had  to  the  kind  ofttodc  desired  to 
b«  bred.  Whatever  may  be  the  particular  purpose  of  toe  breed,  a  staDton  ought  first  to  possess  all  the  gene, 
ral  properties  of  a  good  hone,  and  next  the  characteristic  criteria  of  the  desind  stock.  The  produce, 
whether  a  male  or  female,  much  more  flrequently  acquires  and  retains  the  form,  mak^  marks,  and  dia- 
position  of  the  sire  than  the  dam.  On  this  account,  stallions  with  the  least  appearance  ordisease,  Memish, 
or  bodily  defect  of  any  kind,  where  there  fs  the  slightest  probabllitv  of  iU  being  transmittted  to  the  off. 
spring,  should  be  rejected  as  improper.  And  it  is  even  considered  by  some  neceswry  to  descend  to  the 
minutic  of  symmetry  in  the  head,  neck,  shoulder,  forehead,  ribs,  back,  loins.  Joints,  and  pasterns,  attend. 
Ing  even  to  a  strict  uniformity  in  the  form,  make,  and  texture  of  the  hoofk :  it  is  also  of  importance  to 
ascertain  the  temper  and  disposition  of  both  lire  and  dam,  in  order  to  avoid  the  procreation  of  vices  or 
Imperfectiooa  But  provided  either  parents  be  free  from.bercditary  infirmities,  disoraen  which  arise  ikon 
accident  are  of  no  consequence. 

66S8.  The  general  properiiet  required  in  a  breeding  mare,  are  a  good  shape,  a  gentle  dlnaosition,  a  lai^e 
carcase  conformably  to  tier  height,  and  belly  well  let  down :  she  must  be  perfectly  free  nom  all  sorts  of 
blemishes  and  defects.  The  slse,  frame,  txme,  strength,  and  olood,  will  ot  count  be  regulated  by  the  pur. 
of  the  breeder. 


(i633b  The  mare  which  i$  intended  to  mtppljf  draugkt  eoUs  should,  accor^ng  to  the  author  of  the  %. 
nopsis  of  Hutbandry,  be  larve-Umbed,  ciose.Jointed,  short-docked,  wide-chested,  homcribbed,  with  a 
capacious  body ;  her  eyes  gooa,  and  her  nostrils  larve  and  open ;  in  disposition  she  ought  to  be  gentle  and 
tractable;  of  a  constitution  healthy  and  vigorous,  free  from  any  blemishes  rithcr  hereditary  or  acquired. 
The  horse  should  be  bold  and  spirited,  well  made,  and  of  a  kindly  disposition  \  his  constitution  shouU  be 
strong,  Ills  temper  good,  and,  in  short,  neither  in  mind  or  body  ought  he  to  be  contaminated  with  vices  or 
disease  of  any  kind ;  since  on  the  good  Qualities  and  strength  of  constitution  in  the  shre  and  the  dam  de. 
P9m1s,  in  a  great  measure,  the  Aiture  welfare  of  the  colt 

6S3k  The  age  at  which  hones  should  be  aUoiued  to  breed  is  not  determined  by  unifbrm  practice ;  and  it 
made  to  depend,  in  some  measure,  on  the  degree  of  maturity,  which,  in  animals  of  the  same  species,  it 
more  or  less  early,  according  to  breed  and  feeding.  Yet  it  would  seem,  In  general,  to  be  an  improper  prac- 
tice to  allow  animals  of  any  kind  to  prc^iagatc,  while  they  are  themselves  in  a  raw  unformed  state,  and 
require  all  the  nutriment  which  their  food  aflbrds,  for  raising  them  to  the  ordinary  size  of  the  varie^  to 
which  they  Iwlong.    It  may,  therefore,  be  seldom  advisable  to  employ  the  stallion  till  he  i«  about  four 

J'oars  old,  or  the  mare  till  she  is  a  year  older,  and  if  the  stallion  be  tive  also  it  Is  better,  and  still  more  so 
f  he  be  six  or  seven.  But  the  greater  number  of  mares  left  for  breeding  are  not  very  young ;  being  In 
many  cases  not  allowed  to  bring  foals  till  they  are  in  the  decline  of  life,  or  otherwise  unable  to  bear  their 
full  share  in  rural  labour. 


66JS.  Three  months  brfore  a  stallion  is  seruallt/  emplopedy  he  should  be  fed  with  sound  oats,  pets,  or  betna^ 
or  with  coarse  bread,  and  a  little  hay,  but  a  good  quantity  of  wheat  straw ;  he  should  be  watered  regi^ 
larly,  and  have  long  continued  walking  exercise  every  day,  but  he  should  not  be  over.heated.    If  he  be 


fifteen,  or  at  the  mosttwenty,  are  as  many  as  a  horse  wili  well  serve  for  in  a  season.  This  number,  indeed, 
is  thought  by  many  too  few.  and  in  Suffbfk,  we  are  informed  on  the  best  authority,  the  stallions  serve  from 
fifty  to  seventy,  and  even  eighty  mares  in  a  season. 

G636.  The  usual  season  for  the  generatitte  process  is  from  the  beginning  of  April  to  the  beginning  of 
July.  The  month  of  June  is  considered  the  best  season  in  this  country ;  although  ftom  the  middle  to  the 
end  of  May  is  more  approved  of  on  the  Continent,  particularly  in  Normandy,  where  the  fknners  devote 
much  of  their  attention  to  this  branch  of  husbandry:  and  in  which,  espedaUy  in  regard  to'usefUI  ferm 
horses,  they  have  succeeded,  perhaps  beyond  those  m  any  other  part  of  Europe.  This  diflference,  as  to 
the  time  when  a  mare  should  be  allowed  to  take  the  horse,  in  the  diObreiit  countries.  Is  easily  reconcile, 
able :  a  marc  goes  eleven  months  and  a  few  days  with  foal ;  and  the  great  object  with  all  fermers,  wheie 
practicable,  is  to  have  her  covered  at  such  a  period  as  to  ensure  abundance  of  grass,  and  the  return  of 
warm  and  oomfi}rtal>le  weather  at  the  period  of  foaling.  An  early  cok  is  always  to  be  preferred  to  one 
that  falls  late  in  the  season.  It  is  generally  understood,  and  is  an  opinion  that  is  beheved  to  be  well 
founded,  that  a  mare  may  lie  covered  on  the  ninth  day  after  she  has  foaled,  with  a  greater  degree  of  sue 
cess  than  at  any  other  period.  This  practice  is,  of  course,  often  followed ;  but  in  such  cases  the  mare 
ought,  Donaldson  thinks,  to  be  fed  in  an  extraordinary  manner,  otherwise  it  is  Impossible  she  can  do  Jus. 
tice  to  her  present  and  her  future  foal.  But  modem  farmers  would  probably,  he  says^  come  nearer 
their  purpose,  were  they  to  follow  the  example  of  the  Romans,  and  content  themselves  with  one  foal  in 
the  two  years. 

(>r^.  At  the  season  of  parturiiion,  there  should  bea  suitable  supply  (^ food  for  the  mother  and  poung.  The 
time  of  covering  mares  ought,  therefore,  to  be  partly  regulated  by  a  due  regard  to  this  circumstance,  and 
may  be  earlier  in  the  south  than  in  the  north,  where  grass,  the  most  desirable  food  both  for  the  dam  and 
foaf,  does  not  come  so  early  by  a  month  or  six  weeks.  In  Scotland,  it  is  not  advantageous  to  have  mane 
to  drop  their  foals  sooner  than  the  middle  of  April ;  and  as  the  |ieriod  of  ge»tation  is  about  eleven  months^ 
they  are  usually  covered  in  May,  or  early  in  June.  But  if  marcs  are  intended  to  bring  a  foal  every  year. 
they  should  be  covered  from  the  ninth  to  the  eleventh  day  after  foaling,  whatever  may  be  the  time;  and 
the  horse  should  be  brought  to  them  again  nine  or  eighteen  days  afterwards. 

()G3S.  In  breeding  horses  on  a  large  scale  It  is  easy  to  contrive  so  that  all  the  foals  may  be  brou^t  forth 
at  a  time  when  there  is  plenty  of  grass.  About  the  end  of  May  the  mares  are  to  l)e  put  into  an  enclosure 
capable  of  feeding  them  as  long  as  the  stallion  is  to  be  with  them,  or  that  they  are  in  season.  In  this 
enclosure  all  the  mares  are  to  be  put  together,  as  well  those  which  are  barren  as  others.  The  stallion's 
hind  shoes  are  to  be  taken  ofT,  but  the  fore  shoes  should  be  left,  or  tips  put  on  to  preserve  his  feet ;  then 
lead  him  forth,  and  let  him  cover  a  mare  twice  in  hand,  to  render  him  more  tame  and  gentle.  After  this 
take  oirthe  bridle  and  turn  him  loose  among  the  rest,  where  he  will  become  familiar  with  them,  and  not 
one  uf  them  will  be  horsed  but  when  they  are  in  seaaon.  There  should  be  a  little  lodge  built  up  in  some 
part  of  the  enclosure,  and  peas,  beans,  oats,  bread,  and  other  good  food,  put  into  the  manger  in  it,  that 
the  horse  may  retire  into  it  in  the  scorching  heats,  and  eat  what  he  likes  best  He  must  be  thus  enter, 
tained  during  the  whole  time  he  Is  with  the  mares,  which  is  to  be  about  six  or  seven  wedca  Mares  that 
arc  very  fat  and  grots  do  not  hold  well ;  but  those  which  are  moderately  fat  conceive  with  the  groatest 
success  and  ease. 

66S9.  To  bring  a  mare  in  season,  it  Is  a  common  thing  to  give  her  a  quart  of  hemp.seed.  or  twice  that 
quantity,  night  and  morning  for  eight  days  before  she  is  brought  to  the  horse:  If  she  refbse  it  alone,  it  may 
be  mixed  with  beans  or  oats,  and  will  go  down ;  and  if  the  stallion  cat  of  it,  it  will  force  him  alsosbut 
it  must  lie  remembered  that  these  provocatives  are  unnatural,  and  often  defeat  their  own  piuposea    Tbey 
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arc  therefore  leldom  now  retorted  to  among  intelligent  breeders.  Still  more  impropet  l«  it  to  attoini)t  an 
early  boning,  by  injecting  stimulating  fluids  up  the  vagina  as  is  sometimes  done ;  for  when  It  succeeds, 
the  Aiture  progeny  seldom  answers  the  expectation. 

G&KX  The  treatmaU  qf  a  pregtunU  mare  is  in  general  little  diflbrent  fVrom  that  of  any  other  hqrsc. 
Mares  of  draught  are  worked  in  summer  as  usual,  and  more  moderately  in  the  ensuing  winter,  till  near 
the  time  of  foaling ;  when,  if  the  season  be  som'ewhat  advanced,  even  though  the  pasture  be  not  Ailly 
sufficient  for  their  maintenance,  they  should  be  turned  out  to  some  grass  field  near  the  homestead,  and 
xeceive  what  additional  supply  of  food  may  be  necessary  under  sheds  adjoining.  It  is  both  incon. 
venient  and  dangerous  to  confine  a  mare  about  to  foal  in  a  common  stable,  and  still  more  so  to  leave 
her  loose  in  a  cloae  stable  among  other  hones ;  and  confinement  is  not  much  tess  objectionable  after 
dropping  her  foaL 

6641.  Breeding  marea  are  uiuaUjf  worked  ihrongh  the  greatest  part  qfthe  year,  laying  them  aside  only 
for  a  week  or  two  before  fDaling,  and  during  the  summer  season,  when  giving  suck  to  the  young  foal  Id 
this  way.  Brown  observes,  the  strength  and  vigour  of  the  mother  is  not  only  weakened,  but  the  size  and 
power  of  the  foal  stand  a  great  chance  t>f  being  diminished,  by  the  exertions  of  the  mother  when  kept  at 
work.  Under  these  impressions  we  are  led  to  consider  the  working  of  breeding  mares  as  an  unprofitable 
practice.  Were  they  suflfered  to  remain  at  ease,  to  roaxn  upon  coarse  pastures,  where  sheds  were  erected 
In  which  they  might  find  shelter  during  inclement  weather,  we  are  almost  certain  that  their  progenr 
would  enter  upon  action  with  increased  abilities.  The  expense  of  a  breeding  mare  kept  in  this  way  would 
not  be  great,  whilst  the  advantages  would  be  innumerable.  In  Yorkshire,  and  in  those  midland  counties 
where  the  breeding  and  rearing  of  horses  is  better  understood  than  in  any  other  part  of  the  island,  they 
are  often  worked  till  the  very  time  of  foaling.  Great  care,  however,  is  necessary  m  working  and  manag. 
ing  a  mare  heavy  with  foal :  an  over.heat,  too  severe  exercise,  a  ftight,  or  a  sudden  and  violent  jerk, 
are  very  apt  to  cause  an  untimely  birth,  whereby  the  foal  Is  lost,  and  the  life  of  the  mare  very  much 
endangered. 

G642.  Jn  the  mottniahu  qf  Walegy  and  in  the  Highlands  qf  Seotiand,  the  breeding  mares  are  never 
worked  during  the  summer.  They  are  driven  to  the  hills  and  mountains  at  the  close  of  the  barley-seed 
•eason,  whore  they  remain  till  the  inclemency  of  the  weather  forces  them  to  return  for  shelter.  But  their 
•canty  subsistence,  the  labour  they  are  subjected  to  in  procuring  their  food,  and  the  moistness  and  cold, 
ness  of  the  climate  in  the  latter  part  of  the  season,  render  both  themselves  and  their  prt^eny  of  but  little 
value  and  importance. 

e&m.  Farms,  consisting  chieflv  of  pasture  land  unfit  for  feeding,  are  the  situations  where  breeding  is 
generally  carried  on.  Arable  farmers  may  breed  occasionally ;  but  the  inconvenience  of  wanting  any 
part  of  their  working  stock  at  the  time  of  foaling  operates  almost  as  a  prohibition  to  the  breeding  of 
nones.  The  greater  number  of  horses  are  bred  in  situations  where  a  small  portion  of  arable  land  is 
attached  to  farms  chiefly  occupied  with  cattle  or  sheep ;  or  where  the  fkrms  are  so  small  as  not  to  affbrd 
All!  and  constant  employment  to  the  number  of  hones  that  must,  nevertbden,  be  kept  for  the  labour  of 
particulars 


Sect.  XI.     Rearing  of  Horse»> 

6614  Rearing  includes  the  treatment  qf  the  foal  till  it  is  Jit  to  work,  or  to  be  put  in  training  for  use,  and 
also  the  treatment  of  the  mother  till  she  has  weaned  her  foaL 

6&I5.  In  regard  to  the  treatment  qf  the  mare  till  she  has  weaned  her  foal  in  England,  and  in  the  im- 
proved  parts  of  Scotland,  a  mare  after  having  foaled  is  turned,  together  with  the  foal.  Into  a  pasture  field, 
and  is  allowed  two  or  three  weeks*  rest,  before  she  is  again  worked,  either  in  plough  or  cart ;  the  foal 
being  allowed  to  suck  at  pleasure  during  the  time.  After  having  had  a  few  weeks'  rest,  she  Is  again 
worked  In  the  usual  manner ;  the  foal  being  commonly  shut  up  in  a  house  during  the  hours  of  working. 
In  Yorkshire,  some  farmen  are  particularly  carefbl  not  to  allow  the  mare  to  go  near  the  foal,  after  her 
return  from  labour,  till  her  udder  nas  been  bathed  with  cold  water,  and  not  till  most  of  the  milk  is  drawn 
ttom  it  These  precautions  are  used  with  a  view  of  preventing  any  bad  consequences  firom  the  foal's  re- 
ceiving over.heated  miik.  Another  practice,  and  which  is  superior  to  the  above,  is  also  common  in  York, 
shire,  and  in  many  parts  of  Scotland  :  —  After  the  foal  is  a  few  weeks  old,  and  has  acquired  strength  and 
agility  enough  to  follow  its  mother,  it  is  allowed  to  attend  her  in  the  field  during  the  houn  of  labour,  and 
to  suck  occasionally.  By  this  means,  not  only  does  the  foal  receive  sufficient  exercise ;  nor  can  any  pre. 
judicial  efibct  happen  from  the  over.beated  state  of  the  milk,  as  the  foal  is  allowed  to  draw  it  off  repeatedly, 
and  at  short  intervals  \  but  the  little  animal  becomes  hardy,  and  loses  all  timidity,  and  afterwards  requires 
less  breaking :  these  may  be  considered  as  the  general  modes  of  management  in  those  parts  of  the  King, 
dom  mentioned  above,  during  the  period  while  the  foal  is  allowed  to  suck  its  dam,  which  is  usually  about 
six  months ;  that  is,  fVom  the  time  of  foaling  till  Michaelmas,  which  is  the  period  at  which  foals  are 
generally  weaned,  or  prevented  horn  sucking  Breeding  mares  are  evidently  unable  to  endure  the  fatigue 
of  constant  labour,  for  soiife  months  before  and  after  parturition :  this  has  led  a  few  fkrmen  to  rear  foals 
upon  cow.milk ;  but  the  practice  is  neither  common  nor  likely  ever  to  become  so ;  and  as  it  Is  a  philo- 
sophical fact,  well  established,  that  all  animals  partake  in  some  measure,  of  the  nature  of  their  foster 
parent,  so  there  is  great  reason  to  fear  this  practice  would  prove  injurious  to  foals  so  reared. 

6646.  In  weaning  the/oal  at  the  end  of  six  or  seven  months,  great  care  should  be  taken  to  keep  the 
mare  and  foal  from  the  hearing  of  each  other,  that  neither  may  fret  or  pine  after  the  other.  The  best 
method  will  be  to  confine  the  foal  in  a  small  stable  by  itself,  which  should  be  furnished  with  a  rack  and 
manger,  where  it  may  be  fed  with  clean  shaken  hay,  and  clean  sifted  oata,  bruised  a  little  in  a  mill,  or 
chopped  carrots,  or  boiled  potatoes.  With  this  management,  he  will  quickly  forget  his  dam,  and  become 
gentle  and  familiarised  to  his  keeper,  and  In  fair  weather  may  be  suffbred  to  exercise  himself  in  a  pasture 
adjoining  to  the  stable ;  but  this  should  be  only  for  a  little  while  in  the  middle  part  of  a  sunny  day ;  the 
tenderness  of  the  young  animal  rendering  it  dangerous  to  keep  him  out  in  the  night. 

6617.  The  treatment  of  weaned  foals  in  England,  is  to  put  them  immediately  into  a  good  fVesh  pasture, 
where  thev  remain  as  long  as  the  winter  continues  moderate.  On  the  apprach  of  winter,  they  are  fed 
with  a  sufficient  quantity  of  hay.  placed  in  a  stable  or  hovel,  erected  in  the  field  for  the  purpose,  and  into 
which  they  have  Arce  access  at  all  time&  The  next  summer  they  are  put  into  other  pastures,  commonly 
the  most  indiflerent  on  the  farm,  where  they  remain  till  the  lieginning  of  the  following  winter,  when  they 
are  either  allowed  to  range  in  the  pasture  fields,  or  brought  home  to  the  straw-yard.  The  inclemency  of 
the  winter  in  Scotland,  and  the  great  falls  of  snow  which  generally  take  place,  render  it  necessary 
always  to  house  the  foals  there  during  that  season. 

664&  During  the  first  winter  foals  are  fed  on  hay  with  a  little  com,  but  should  not  be  constantly  con. 
fined  to  the  stable;  for  even  when  there  is  nothing  to  be  got  on  the  fields,  it  is  much  in  their  fhvour  to  be 
allowed  exercise  out  of  doors.  A  considerable  proportion  of  succulent  fbod,  such  as  potatoes,  carrots, 
and  Swedish  turnips  (oil.cake  has  been  recommended),  should  be  given  them  through  the  next  winter, 
and  beans  and  iieas  meal  has  been  advantageouslv  substituted  for  oats ;  but  which,  if  allowed  in  a  con. 
siderable  quantity,  are  injurious  to  the  thriving  of  the  young  animal,  from  their  heating  and  astringent 
nature. 

66ia  During  the  following  summer  their  pasture  depends  upon  the  circumstances  of  the  farms  on  which 
they  are  reared.  In  the  second  winter  they  are  fed  in  much  the  same  manner  as  in  the  first,  except  that 
straw  may  be  given  for  some  months  instead  of  hay :  and  in  the  third  winter  they  have  a  greater  allow- 
ance of  com,  as  they  are  frequently  worked  at  the  harrows  in  fhc  cnsufhg  srring.  {General  Report  qf 
Scotland,  vol.  iii.  p.  18J.)    When  about  three  years  old,  the  author  of  the  Hew  Farmer*s  Calendar  advice* 
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foals  to  be  fcni  all  winter  with  a  little  corn  twice  a  d«v,  w>th  hay,  oat.straw,  ftc  Where  carrots  can  be 
procured,  they  form  a  most  excellent  feed  for  colli  or  every  age,  on  which  they  will  thrive  aurnriaingly. 
with  tho  use  uf  carrots,  no  corn  iss  ncceuary,  nor  any  caution  requisite  against  an  over-heating  emrt  ttam 
a  xsore  atimuUting  diet.  Care  should,  however,  be  taken  to  cut  them  properly,  allowing  a  well  littered 
shed,  or  warm  straw- yard.  Colts  fed  at  home  with  green  meat,  cut  during  summer,  should  have  a  dailv 
rangt;  on  a  common,  or  elsewhere,  for  exercise.  Yearlings  to  be  carefully  kept  separate  from  the  milch 
mares. 

6t>50.  The  time  for  gelding  coifs  is  usually  the  same  in  both  parts  of  the  kingdom,  which  is,  when  they 
are  about  a  year  old ;  although,  in  Yorkshire,  this  operation  is  flrequentiv  suspended  till  the  spring  of  the 
second  year,  especially  when  it  is  intended  to  keep  tnem  on  hand,  and  without  employing  them  in  labour 
till  the  following  season.  Parkinson  disd|)i>rov»  of  delaying  this  operation  so  long,  and  recommcodt 
twitching  the  colts,  a  practice  well  known  to  the  ram.breeders,  any  thne  after  a  week  old,  or  as  soon  after 
as  the  testicles  are  come  down  :  and  this  method,  he  says,  he  has  followed  himself  with  great  success. 
{Parkfnson  on  Live  Stock,  vol  li.  p.  74.)  HIaineN  remarks  on  the  subject  of  castration  appear  worthy  of 
notice :  he  says,  when  the  breed  is  particularly  good,  and  considerable  expectations  are  formed  on  the  colt, 
it  Is  always  prudent  to  wait  till  twelve  months  :  at  this  period,  if  his  fore  parts  are  correspondent  with  hia 
hinder,  proceed  to  castrate ;  but  if  he  be  not  suffloiently  well  up  before,  or  his  neck  be  too  long  and  thin, 
and  his  shoulders  spare,  he  will  assuredly  improve  by  being  allowed  to  remain  whole  six  or  eight  montht 
longer.  Another  writer  sugacsts  for  experiment,  the  apayinz  of  marcs,  thinking  they  would  work  better, 
and  have  more  wind  than  geldings,  {yfarshal^s  Yorkshire^  vol  iL  p.  169.)  But  he  does  not  appear  to  have 
been  aware  that  this  is  bv  no  means  a  new  experiment :  for  Tusser,  who  wrote  in  1562,  speiks  of  gcidiag 
JUUes  as  a  common  practice  at  that  period.  The  main  objection  to  this  operation  is  not  tnat  brood  mares 
would  become  scarce,  as  he  supposes,  but  that;  by  mcapacitatiiig  them  from  breeding  in  case  of  accident, 
and  in  old  age,  the  loss  in  this  expensive  species  of  live-stock  would  be  greaUy  enhanced.  An  old  or  lame 
Ruu-e  would  then  be  as  worthless  as  an  old  or  lame  gelding  is  at  present 

6S51.  The  rearing  qf  horses  is  carried  on  in  some  places  in  so  systematical  a  manner,  as  to  combine  the 
profit  arising  fVom  the  advance  in  the  age  of  the  animals,  with  that  of  a  moderate  degree  of  labour,  befcve 
they  are  fit  for  the  purposes  to  which  they  are  ultimately  destineiL  In  the  midland  counties,  the  breeders 
sell  them  while  yearlings,  or  perhaps,  when  foals ;  namely,  at  six  or  eighteen  months  oM,  but  most  generally 
the  latter.  They  are  mostly  brought  up  by  the  graxiers  »f  LeicCvStershire,  and  the  other  graring  parts  of 
the  midland  counties,  where  they  are  grown  among  the  graiing-stock  until  the  autumn  following.  At 
two  years  and  a  half  old  they  are  bought  up  by  the  arable  farmers,  or  dealers  of  Buckinghamshire, 
Berkshire,  Wiltshire,  and  other  western  counties,  when  they  are  broken  into  harness,  and  worked  till 
they  are  five,  or  more  generally,  six  years  old.  At  this  age  the  dealers  buy  them  up  a^^n  to  be  sent  to 
London,  where  they  are  finally  purchased  for  drays,  carts,  waggons,  coaches,  the  army,  or  anv  other  pur. 
pose  for  which  they  are  found  fit.    {MarshaVs  Economy  qf  the  Midland  Counties,  voL  1.  p.  311.) 

6658.  In  the  west  qf  Scotland,  a  similar  mode  of  trantferring  horses  finom  hand  to  band  is  cosnmoo. 
The  farmers  of  Ayrshire,  and  the  counties  adjacent,  who  generally  grow  corn  on  not  more  than  one  fourth, 
or  at  the  most,  one  third  of  their  arable  land,  and  occupy  the  remainder  with  a  dairy  stock,  purchase 
young  horses  at  the  fair  of  Lanark  and  Camwath  before  mentioned ;  work  them  at  the  harrows  in  the 
following  spring  when  below  two  years  old :  put  them  to  the  plough  next  winter,  at  the  age  of  two  and  a 
half,  and  continue  to  work  them  gently  till  tney  are  five  years  old,  when  they  are  sold  again  at  the  Ruihcr. 
glen  and  Glasgow  markets  at  a  great  advance  of  price,  to  dealers  and  farmers  fh>m  the  south-eastern 
counties.  A  Considerable  number  of  horses,  however,  are  now  bred  in  the  Loihians,  Berwickshire,  and 
Roxburghshire,  the  very  high  prices  of  late  having  rendered  it  profitable  to  breed  them,  even  upon  good 
arable  ground ;  but  many  farmers  of  these  counties,  instead  of  breeding,  still  prefer  purchasing  two  and 
a  half  or  three  and  a  half  vear  old  colts,  at  the  markets  in  the  west  countnr,  or  at  Newcastle  fair,  in 
October :  they  buy  in  a  certain  number  yearly,  and  sell  an  equal  number  of  their  work  horses  bf  fore  they 
»re  10  old  as  to  lose  much  of  their  value    {General  Report  qf  Scotland,  vol.  lit  p.  182.} 

Sect.  XII.      Training  of  Horses. 

6653.  Horses  are  trained  for  various  purposes,  but  principally  for  carrying  our  persons  or  drawing  our 
burdens.  Formerly,  burdens  were  principally  borne  on  the  back  by  pack-horses,  hut  the  improvcmenta 
in  our  roads  have  removed  them  ft-om  the  back,  to  machines  called  carriages,  drawn  by  means  of  h.arncas 
applied  over  the  person  of  the  horse.  Under  saddle,  we  train  horses  as  racers,  hunters,  hackneys,  or  troc^ 
horses.  In  harness  we  use  them  in  coaches,  stages,  chariots,  and  various  lighter  vehicles,  or  we  employ 
them  in  waggons,  carts,  ploughn,  and  various  other  agricultural  or  commeri'ial  nuichinea.  Horses  are  held 
in  obedience  l>y  means  of  bridles,  with  api>endages  called  reins,  which  are  long  or  short,  as  used  in  riding 
or  driving.  Horses  are  directed  and  urged  forward  by  whip,  spur,  «nd  language,  and  they  are  chastised 
l>y  the  same  means. 

665*.  The  directive  language  wed  to  horses  ought  to  be  every  where  the  same^  which  is  the  more  easily 
accomplished,  as  words  or  phrases  are  sufficient  for  giving  every  requisite  direction  to  a  horse.  The  first 
of  these  words  may  be  '*  on.'*  or  go  on,  or  merely  the  common  chuck  of  the  tongue,  &c  as  used  by  all 
coachmen  in  the  world ;  the  second  to  make  tlie  horse  go  to  tlie  right-hand  side,**  right-hand;"  the 
third,  to  the  left-hand  side,  "  left-hand  ;♦»  the  fourth  to  make  them  stop,  may  be  "  stop,"  or  "  stand-still.'* 
Any  attempt  to  modify  these  directions  ought  to  be  given  in  the  correct  language  of  the  country,  and  not 
in  provincial  words,  as  go  on,  slowly,  briskly,  right-hand,  a  little  round,  or  turn,  left-hand,  a  little,  or  left, 
hand  and  round,  stop,  or  sUnd  gently,  &c.  As  a  proof  that  only  four  words  are  requisite  for  giving  every 
requisite  direction  to  horses,  we  may  mention  that  foreigners  In  Stockholm,  Petersburgh,  and  Moscov, 
who  know  nothing  of  the  language,  require  only  four  corresponding  words  of  Swedish  or  Russian  to 
direct  the  native  coachmen  and  sledjge  drivers  to  any  street,  house,  or  phice,  the  situation  of  which  they 
know  by  the  maps,  or  otherwise. 

6655.  The  three  natural  and  ordinary  movements  qf  horses  are,  walking,  trotting,  and  galloping,  to 
which  some  horses  naturally  add  another,  which  u  known  by  the  name  of  **  amblms,"  or  *'  pacing,'* 
The  trot  is,  perhaps,  the  most  natural  motion  of  a  horse,  but  the  pace,  and  even  the  gallop,  are  most  easy 
to  the  rider. 

665&  In  training  saddie  horses,  the  first  thing  is  to  make  them  ikmiliar  with  man,  and  other  general 
objects,  and  which  is  be«t  eft^ted  at  the  earilest  periods,  which  then  saves  ahnost  all  the  trouble  of  break- 
ing, and  docility  follows  as  a  matter  of  course :  to  eflfect  this,  the  greatest  kindness  should  be  used  to  the 
coUs  from  the  moment  they  are  dropped  :  they  should  be  accustomed  to  be  handled,  should  be  fed  with 
bread  patted  In  various  parts  of  the  body,  have  light  matters  put  on  their  heads  and  backs,  and  subjects 
of  diflVrent  colours  and  lorms  shoukl  be  shown  them  with  caution.  While  at  foot,  the  mare  and  foal 
should  be  led  out  into  roads,  and  where  carriages  pass,  during  which  time  nothing  should  be  allowed  to 
intimidate  the  foaL  By  this  management,  the  animal  will  be  easily  prepared  for  the  f\iturc  operations  j 
and  it  is  thus  that  the  single  foal  the  ploughed-land  farmer  breeds,  and  which  daily  follows  the  mother 
in  her  work,  as  it  were  breaks  itself.  .       ,^      ,.,.... 

6657.  Backing  i«  the  next  operation,  and  if  the  colt  has  been  Judiciously  used,  and  taught  famlhanty 
and  docility  by  early  handling  and  kindness,  it  is  by  no  means  difficult.  It  sliould  be  commenced  before 
the  colt  is  two  and  a  half  or  three  years  old.  The  first  b.icking  of  a  horse  is  a  thing  of  great  consequence, 
as  his  value  afterwards  very  much  depends  of  it  ITic  applir.ition  of  the  saddle  should  be  gradually  done, 
and  without  alarm  to  the  horse.  After  a  colt  has  become  habituated  to  the  saddle  and  bridle,  and  has 
been  exercised  some  time,  morning  and  cvcnlMg  in  them,  and  become  sopiewhat  obedient,  it  is  usually 
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recominendcd  that  he  be  taken  to  tome  ploughed  land,  where  he  ts  to  be  walked  and  trotted  until  he  be 
(lightly  fatigued.  If  the  colt  he  vei7  high  spirited  or  reflractory,  or  if  he  be  not  inclined  to  lift  up  his  legs 
sulficiently,  it  may  be  admissible  to  practise  him  on  some  very  Iight.p1oughed  lands ;  but  if  otherwise,  it  if 
better  to  dispense  with  this,  and  a  field  and  a  road  altemateiv  used  will,  in  general  cases,  be  found  prefer- 
able.  It  would  be  well  that  this  preliminary  practice  should  be  performed  in  a  cavesson  to  ensure  oliedi- 
ence.  When  he  Is  pcrfoctly  tractable  during  his  exercise,  let  a  person  used  to  him  lay  himself  gently  and 
by  degrees  across  hi»  back  ;  and  if  he  seem  not  to  be  alarmed,  let  him  proceed  at  a  foot-pace  with  bis 
burden.  When  thl*  occasions  no  alarm,  let  one  leg  gradually  be  slid  over  his  back,  the  person  at  his  head 
engaging  his  attention  during  the  time,  and  encouraging  him.  The  rider  may  then  gradually  raise  himself 
upc  '1  he  next  step  will  be  to  mount  him  at  once  in  the  usual  way,  still  having  a  Judicious  attendant  at  his 
bead  :  this  must  likewise  by  no  means  be  done  suddenly,  or  at  a  Jerk,  but  ver^  gradually  and  slowly,  by 
several  risings  and  heavings.  If  he  bear  this  patiently,  the  person  is  to  seat  himself  tirmly  on  his  back  ; 
but  if  he  be  troublesome  and  not  tame  enough,  the  |>erson  is  to  forbear  the  attempt  to  mount,  and  he  is  (o 
be  trotted  in  the  hand  orer  the  same  ploughed  lands  or  other  ground  again,  till  he  is  more  fatigued,  and 
willing  to  receive  the  rider  quietly  on  his  back :  when  this  is  done,  the  person  who  is  on  his  back  must 
encourage  him,  and  the  man  who  has  his  head  must  lead  him  a  few  paces  forward  ;  all  the  while  en. 
couragiiig  him.  The  feet  are  to  be  fitted  well  in  the  stirrups,  and  the  toes  turned  out ;  afterwards  the  rider 
is  to  shrink  and  move. himself  in  the  saddle,  and  the  person  who  holds  his  head  is  to  withdraw  his  hand  a 
little  farther  ttom  the  mouth.  As  the  rider  moves  his  toes  forward,  the  holder  must  move  him  forward 
with  the  rein,  till  he  is  made  to  a|>prehend  the  rider's  motion  of  body  and  foot,  which  must  always  go 
together,  and  with  spirit,  and  will  go  forward  without  the  other's  assistance,  and  stay  upon  the  restraint 
of  the  rider'*  hands,  When  this  is  accomplished,  let  him  be  cherished,  and  again  have  grass  and  bread  to 
eat:  and  then  let  the  rider  mount  and  alight  several  times, encouraging  him  between  each  time,  and  thus 
he  is  to  be  managed  till  he  will  go  on,  or  stand  still  at  pleasure.  This  being  done,  the  long  rein  may  be 
laid  aside,  and  the  band  about  the  neck,  which  are  always  used  on  this  occasion,  and  nothing  will  be  neces. 
•ary  but  the  trenches  and  cavesson,  with  the  martingaL  A  groom  mut>t  lead  the  way  beiure  j  or  another 
horse  going  only  straight  forwards,  and  making  him  stand  still  when  desired.  In  this  manner,  by  some- 
times following,  and  sometimes  going  before  another  horse  on  the  trot,  the  creature  will  b)  degrees  be 
brought  to  know  that  it  is  his  busuiess  to  be  quiet  and  governable. 

6<i;>8.  To  teach  a  horse  the  different  movements  of  waikt'mg,  trottfttg,  gaihping,  and  ambling,  comes  next 
in  order. 

6t)J9.  IValking  U  it\e  slowest  and  least  raii^etl  of  all  a  horse's  movements.  It  is  performed,  as  any  one 
may  observe,  by  the  horse's  lifting  up  its  two  legs  on  a  side,  the  one  after  the  other,  beginning  with  the 
hind  1^  first  Thus,  if  he  leads  with  the  legs  of  the  right  side,  then  the  first  foot  he  lifts  is  the  fkr  hind 
foot ;  and  in  the  time  he  is  setting  it  down  (which  in  a  step  is  always  short  of  the  tread  of  his  fore  foot  on 
the  same  sidc^  he  lilts  his  far  fore  foot,  and  sets  it  down  before  his  near  fore  foot  Again,  Just  as  he  la 
•etting  down  his  far  fore  foot,  he  lifts  up  his  near  hind  foot,  and  seU  it  down  again  just  short  of  his  near 
fore  foot ;  and  just  as  he  is  setting  it  down,  he  lifts  his  near  fore  foot,  and  sets  it  down  beyond  his  far  fore 
foot  This  is  the  true  motion  of  a  horse's  legs  in  a  walk  ;  and  this  is  the  iMce  in  which  many  tilings  are 
best  taught :  for  instance,  when  the  horse  is  to  be  taught  to  turn  to  the  right  and  lett,  or  from  one  hand  to 
another,  he  is  first  to  be  taught  it  on  the  walk,  then  on  the  trot,  and  finally  on  the  gallop.  The  walk  ia  a 
pace  to  which  team,  carriage,  and  road  horses  should  constantly  be  well  broke,  as  being  of  great  use  in  all 
such  cases  and  intentions.  It  is  an  excellent  pace  too  in  a  saddle  horse,  when  well  performed  by  being 
proiH>rIy  taught 

(yk}U.  'in  trotting^  the  limbs  arc  diagonally  emploved  :  but  their  tenses  or  times,  or  rising  and  falling,  are 
▼ery  diiil;rcnt,  as  It  is  conducted  slow  or  fast  In  the  slow  trot  the  diagonal  legs  are  elevated  and  replaced 
sin.ultaneously  ;  while  those  on  the  ^und  are  preparing  to  elevate  themselves,  and  the  horse  is  for  a 
moment  on  tijytoe  ;  but  until  the  original  diagonal  legs  are  set  down,  these  are  not  wholly  elevated :  there, 
fore  the^iorse  is  during  the  moderate  trot  at  no  time  without  supfiort  But  it  is  very  different  when  the 
trot  is  accelerated,  as  to  nine  or  ten  miles  an  hour }  for  then  there  is  a  period  in  every  spring  made  by  the 

diagonal  members,  when  all  the  feet  are 
jjj.^  in  the  air  at  the  same  time;  and  the 

body  completely  suspended  f^om  the 
ground  by  these  means.  Thus  during 
this  accelerated  action,  the  off  fore  leg 
and  near  hind  leg  having  been  elevated 
in  the  air.  before  they  meet  the  ground, 
the  near  fore  leg  and  the  off  hind  one 
are  not  only  prepared,  as  intheslow  tro^ 
to  elevate  themselves,  but  actually  do  ao 
before  the  others  are  set  down  ;  conse^ 
quently,  the  feet,  at  this  precise  time, 
must  be  all  in  air.  {fig.  84«i.)  To  speed 
in  the  trot,  it   is  necessary  that  a  horse 

Sick  up  his  feet  quick,  and  extend  them 
ir  forward.  To  the  safety  also,  it  ia 
■  ^  necessar>'  he  elevate  his  knee  particu. 
larly  ;  at  the  same  time  the  general 
elevation  of  the  whole  limb  is  operated  by  high  withers  and  oblique  shoulders. 

6661.  Three  qualities  are  eueniial/u  necessary  to  make  the  trot  useful.  It  ought  to  be  extended,  supple, 
and  even,  or  equal :  these  three  qualities  mutually  depend  upon  each  other,  so  that  you  cannot  pass  to  the 
su]>ple  trot  without  having  first  worked  upon  the  extended  trot ;  and  you  can  never  arrive  at  the  even 
and  tqual  trot  without  having  practised  the  supple.  The  extended  trot  (Jig.  846.)  is  that  in  which  the 
horse  irots  out  without  retaining  himself,  going  airectly  forwards ;  and  this  consequently  is  the  kind  of 
trot  With  which  vou  must  begin.  The  supple  trot  is  that  in  which  the  hor^,  at  every  motion  he  makes, 
bends  and  plays  his  Joints  bv  the  elasticity  of  the  organs  composing  them;  which  no  colts  or  raw  horses 
can  execute,  who  have  not  had  their  limbs  suppled  by  exercise.  The  even  or  equal  trot  is  that  in  which 
the  horse  moves  so  equally  and  exactly,  that  his  legs  never  cover  more  ground  one  than  the  other  nor  at  one 
time  more  than  another.  To  go  from  the  extended  trot  to  the  yuppie,  you  must  gently  and  l.y  degrees  hold 
in  your  horse;  and  when  by  exercise  he  has  attained  sufllcient  ease  and  suppleness  to  manage  his 
llmbe  readily,  you  must  insensibly  hold  him  in  still  more  and  more,  and  by  degrees  you  will  lead  him  to 
the  equal  trot ' 

666^  The  manner  Cff  trotting  a  colt  who  has  never  been  backed  is  as  follows :  —  Put  a  plain  snaffle  in  his 
mouth  :  fit  a  cavesson  to  his  nose,  to  the  ring  of  which  tie  a  longe  of  a  reasonable  length.  Let  a  groom 
bold  this  longe,  who  having  got  at  some  distance  fVom  the  colt,  must  stand  titill  in  the  middle  of  the  circle 
which  the  horse  will  make.  Let  another  follow  him  with  a  long  whip  or  chambrifere  in  his  hand.  The 
cold  being  alarmed,  will  be  forced  to  go  forward,  and  to  turn  within  the  length  of  the  cord,  the  groom  must 
hold  it  tight  in  his  hand ;  by  this  means  he  will  draw  /»,  or  towards  the  centre,  the  head  of  the  colt,  and 
his  croupe  will  of  consequence  be  without  the  circle.  In  working  a  young  horse  after  this  manner  do  not 
press  or  hurry  him.  Let  him  walk  first,  and  afterwards  put  him  to  the  trot  If  you  neglect  this  method 
his  legs  will  be  embarrassed :  he  will  lean  on  one  side,  and  be  more  upon  one  haunch  than  the  other; 
tite  inner  fore  foot  will  strike  against  the  outer  one,  and  the  tv«in  which  this  will  occasion  will  drive  him 
to  seek  some  means  of  defence,  and  make  him  dit^obcdicnt.     If  he  ref\ises  to  trot,  the  person  who  holds 
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the  chumbrl^  wlU  animiite  him  by  trotting  him,  or  striking  the  ground  with  It  If  he  offien  to  gallop 
Instead  of  trotting,  the  groom  mutt  shake  or  Jerk  the  cord  th^it  is  tied  to  the  cavesson,  and  lie  will  fail  into 
his  troL  {Berenger*^  Art  qf  Hurtemantkip.  vol  I  chap,  i.)  The  value  of  this  longing  In  a  circle  is 
incalculable,  inasmuch  as  it  supples  the  shoulders,  and  gives  them  a  greater  extent  of  action.  It  also  in. 
crcaMnt  the  action  of  the  whole  limb  downwards,  ami  accustoms  the  horse  to  efibct  other  movements,  to  be 
performed  with  an  elevated  hand. 

GGtiS.  Tke  gallop  is  the  swiftest  natural  pace  of  a  horse,  in  which  the  two  fore  feet  become  elevated 
almost  at  the  same  moment,  but  one  slightly  takes  the  lead  of  the  other,  and  must  therefore  be  set  down 
beyond  and  somewhat  after  it :  previous  to  this,  however,  the  hinder  legs  have  become  elevated,  with 
also  a  little  precedence  in  the  leg  of  that  side  which  has  been  led  bv  the  fore.  Such  is  the  natural  gallop 
of  the  horse ;  when  it  is  performed  with  its  utmost  velocity  the  Umbe  are  simultaneous  and  synchroDoua. 
(6664.)  In  galloping  the  norse  may  lead  with  which  fore  leg  he  pleases ;  the  most  usual  way  is  that  with 
the  right.  In  which  case  the  gallop  is  said  to  be  Just;  but  whichsoever  It  be,  the  hind  leg  of  the  same  aide 
must  follow  It  next,  which  forms  an  even  or  equal  gallop  •,  otherwise  the  lc«  axe  said  to  bedisunitcd,  and 
the  gallop  to  be/alu  ;  to  remedy  which  disorder,  the  rider  roust  stay  the  horse  a  little  on  the  hand,  and 
help  him  on  the  spur  on  the  contrary  side  to  that  on  which  he  is  disunited.  However,  this  rule  has  not 
been  always  strictly  observed  ;  for  hunting  horses  have  been  trained  to  lead  indifftrently  with  both  legs, 
because  It  has  ^een  found,  that  a  horse  which  has  never  been  suffered  to  gallop  but  with  his  right  fore 
leg,  has  been  worn  out  on  one  side,  when  he  has  been  fkesh  and  sound  on  the  other.  In  order  to  make  a 
stop  in  a  gallop  straight  forwards,  the  rider  should  carefully  put  his  horse  together,  without  altering  or 
disturbing  the  appui,  and  throw  his  body  back  a  little  to  accompany  the  action,  and  to  relieve  the  hoive*a 
■bouldersu    In  tfoing  this  he  should  seise  the  time  of  making  the  stop,  keeping  the  hand  and  body  quite 


■till,  exactly  when  he  feels  the  horse  put  his  fore  feet  to  the  ground,  m  order  that  by  raising  them  im- 
mediately  bv  the  next  motion  which  he  makes.  Hfc  may  be  upon  his  haunches,  when  horses  do  not 
answer  to  tne  lessons  in  the  gallop,  they  should  be  galloped  bnskly,  and  then  slowlv  again  bv  turns,  and 


they  will  thus  be  compelled  to  obey  the  hand  and  heeL  In  the  slow  gallop,  as  well  as  in  the  trot,  it  ia 
sometimes  necessary  to  close  the  heels  to  the  horse's  sides,  which  is  called  phtcking  ;  but  this  should  lie 
done  in  such  a  manner  as  not  to  make  the  horse  abandon  himself  upon  the  hand,  and  care  must  be  taken 
that  he  be  upon  his  haunches,  and  not  upon  his  shoulders ;  and  therefore,  when  he  is  pinched,  he  should 
be  kept  In  the  hand.  To  put  a  horse  well  together,  and  make  him  bring  his  hinder  legs  under  him,  the 
rider  must  close  his  legs  upon  him,  putting  them  very  much  back  ;  this  will  oblige  him  to  slide  his  legs 
under  him ;  at  the  same  instant  let  the  hand  be  raised  a  little  to  support  him  before,  and  yidding  agam 
Immediately.    Let  him  be  thus  supported,  and  have  the  rein  again  from  time  to  time,  till  he  b^ns  to 

giy  and  bend  his  haunches,  and  gallops  leaning  and  sitting  down,  as  it  were,  upon  them ;  let  the  rider 
en  press  him  with  the  calves  of  his  legs,  and  he  will  thus  become  quick  and  sensible  to  the  toudi.  If 
a  horse  has  too  fine  a  mouth,  gallop  him  Upon  sloping  ground ;  this  will  oblige  him  to  lean  a  little  upon 
the  hand,  in  order  the  better  to  put  himself  upon  the  haunches :  and  through  fear  of  hurting  his  bars,  he 
will  be  prevented  trom  resisting  the  operation  of  the  bit  If  tne  horse  Is  heavy  in  hand,  gallop  him  up 
■loping  ground }  and  when  his  appui  is  too  strong,  this  will  lighten  him.  Hie  gallop  serves  to  assure  and 
xe  steady  a  weak  and  delicate  mouth,  and  also  to  supple  a  horse,  and  make  him  steady  and  active  in 


his  limbs.  {Berenger**  Hittory  and  Art  of  Horsemanskip,  vol.  ii.  p.  104b,  ftc)  In  galloping  in  a  circle, 
the  horse  is  cooflned  always  to  Iced  with  his  fore  leg  witliin  the  turn ;  otherwise  ne  is  said  to  gallop 
false. 

6664.  The  varieties  qf  gaUop  may  be  reduced  to  the  i^iUop  qf  speedy  the  ordinary  or  kandgallcp,  and 
the  canter  :  all  others  are  but  compounds  of  these.  The  gallop  qfJ^  speed  is  the  most  simple  of  all  the 
paces,  being  nothing  more  than  a  succession  of  leaps ;  but  it  requires  repeated  efforts  to  acquire  its  flill 
celerity  :  the  fore  parts  being  first  raised  and  thrown  forwards  are  followed  by  the  hinder  immediately; 
as  the  velocitv  increases,  the  fore  and  the  hind  legs  become  opposed  to  the  ground  at  almost  the  same 
Instant,  thus  forming  a  repetition  of  leaps.  The  ordinary  or  hand  gallop  does  not  diflf^r  fVom  the  gallop 
<Ai6i.),  except  that  the  leading  leg  being  elevated  still  earlier,  and  being  carried  still  more  forward,  la 
followed  also  by  an  earlier  and  a  more  considerable  displacement  of  its  fellow  Ic^  behind,  which  of  course 
retards  the  velocity  considerably,  and  lessens  the  exertion.  The  school  gallop  is  formed  of  this,  with  the 
haunches  drawn  more  under,  and  the  fore  hand  metre  thrown  upi 

666».  The  canter  is  difftrentjirom  the  gallop  in  some  essential  particulars.  Whether  the  gallop  be  fast  or 
■low,  still  the  legs  are  at  one  ijeriod  wholly  removed  f^om  the  ground,  and  the  hor«e  is  all  in  air.  In  the 
canter,  on  the  contrary,  at  no  {leriod  is  the  horse  completely  elevated  from  the  ground,  but  has  always  one 
or  more  points  of  contact  with  it  Blaine  describes  its  oueration  thus :  —  When  performed  on  the  right,  the 
horse  commences  by  first  placing  his  olT  hind  leg  a  little  beyond  the  other ;  at  ncarlv  the  same  instant  he 
elevates  the  fore  hand,  and  places  first  the  near  Ibre  leg  on  the  ground  ;  the  ofT doubling  over  and  beyond, 
is  placed  in  an  instant  after  it  In  the  next  movement  the  hind  legs  are  thrown  in,  and,  while  elevated, 
the  off  fore  leg  becomes  raised  fVoin  the  ground :  but  the  near  fore  leg  is  not  elevated  until  the  hinder 
ones  are  replaced.  The  near  fore  leg  is,  therefore,  the  whole  point  of  support  in  cantering  at  each  re- 
move, and  thus  it  is  that  cantering  horses  always  first  fail  on  that  leg. 

ti66&  The  amble  is  a  peculiar  kind  of  pace,  by  which  the  horse  changes  sides  at  each  remove ;  two  lege 
of  a  side  being  always  in  the  air,  and  two  on  the  ground.  An  amble  is  usually  the  first  natural  pace  of 
young  colts,  which,  as  soon  as  they  have  strength  enough  to  trot,  they  quit.  There  is  no  such  thing  as  an 
amble  in  the  modern  manege ;  the  riding-masters  allowing  of  no  other  paces  besides  walk,  trot,  and  gallop ; 
their  reason  is,  that  a  horse  may  lie  put  ttoxsi  a  trot  to  a  gallop,  without  sto|)ping  him;  but  not  from  an 
amble  to  a  gallop  without  stopping. 

6667.  The  training  qf  cavalry  horses  is  exclusively  performed  in  the  military  establishments,  and  there- 
fore can  never  be  required  of  the  farmer  or  breeder. 

6668.  "Die  training  qf  coach  horses  commences  with  taming,  walking,  trotting,  and  repeated  Ifinging; 
and  next  with  yoking  and  driving  In  a  break  or  four-wheeled  frame,  with  no  other  load  than  that  of  the 
coach  box  or  seat  placed  in  the  usual  position,  the  driver  and  his  assistant  sitting  on  a  board  fixed  to  the 
perch  or  hind  axle,  in  order  to  be  .ready  at  a  moment's  notice  to  descend  and  restrain  or  direct  the  horsesk 
Coach  honses,  flrom  fifteen  to  sixteen  hands  high,  should  walk  light  five  miles  an  hour,  and  trot  twelve. 
They  should  be  first  acrustomed  to  this  exercise  in  the  country,  next  In  the  outskirts  of  a  large  city,  and 
lastly  in  the  most  crowded  streets. 

Q^iSK  The  age  at  which  a  horse  is  fit  to  be  worked  in  a  coach  is  four  and  a  half  or  five  years ;  but  by  the 
fVaudulent  practice  both  of  the  country  and  town  dealers,  horses  of  three  and  four  years  old  are  flrequently 
employed  The  first  business  of  the  \ork»hire  dealer,  who  has  three  or  four  years  old  colts  to  dispose  of, 
is  to  draw  their  corner  teeth,  in  order  to  make  them  have  the  mouths  of  those  of  five.  The  also  undergo 
the  operation  of  docking  and  nicking ;  and  after  having  been  kept  two  or  three  months  on  mashes,  made 
of  bran,  ground  oats,  or  boiled  com,  they  are  sold  to  the  London  dealers,  who,  it  is  said,  sell  these  three 
or  four  years  old  horses  as  if  they  were  five  years  old.  They  are  then  taken  into  immediate  work,  either 
for  the  coach  or  saddle ;  and  in  a  few  months  are  completely  destroved  by  this  premature  and  too  severe 
labour.  The  drawing  of  the  teeth  is  not  a  fraud  practised  on  the  London  dealers ;  they  know  the  decep. 
tlon,  and  insist  upon  its  being  done  by  the  country  dealers.  It  is  requisite  to  lie  done  some  months  before 
the  London  dealers  finally  sell  them  for  use,  or  the  tooth  which  denotes  a  borw  to  be  five  years  old  would 
not  be  grown,  consequently  the  deception  could  not  have  taken  place. 

6670.  The  training  of  cart  and  piough  horses  commences  with  taming  befbre  they  are  a  year  old,  with 
walking  and  rubbing  them  down  in  the  stable  when  they  are  two,  and  with  training  to  work  when  they 
are  of  tlixec  years'  growth.  They  should  be  placed  under  the  charge  of  a  very  steady  carcfUl  servant,  who 
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will  tmch  them  to  bade,  and  to  go  Into  tbo  shafts  lliey  ought  not,  howeror,  to  be  made  to  dfanr  any 
other  than  a  very  light  empty  cart  till  their  fouitb  or  fifth  year;  nor  ought  they  to  be  put  into  the  shalta 
of  a  threshing  machine  before  their  fifth  year.    The  flnt  work  to  which  an  agricultural  hone  mav  be 

S plied  is  harrowing ;  but  this  during  the  fourth  toht  only  half  a  day  at  a  time,  or  with  a  light  harrow 
e  whole  day.  Next  he  may  be  put  to  plough  wiUi  similar  care  and  caution  in  regard  to  strength.  In 
general,  agricultural  horses  require  very  little  training;  but  one  thing  Is  too  often  neglected,  and  that  is, 
teaching  plough  horMS  a  quick  step,  and  keeping  them  at  that  step  ever  after  in  working  them.  By  not 
attending  to  this,  and  leaving  the  step  to  be  regulated  by  laxy  quntless  ploughmen,  the  loss  to  many 
brmers  la  very  oonaiderable. 

Sbct.  XIII.      The  Art  of  HonemanOup. 

6671.  Borsemmuk^,  a*  om  ari.  Is  unquestionably  of  very  andent  date,  and  It  is  curious  how  very  diC 
Iferent  are  the  modes  by  which  it  is  pracdsed  in  diflbrent  countries ;  but  which  diffcrenoes  are  yet  prin. 
cipally  confined  to  the  situation  of  the  legs  of  the  rider ;  for  wherever  the  horse  is  used  to  carry  the 
person,  it  is  by  the  rider  placing  himself  astride  the  animal.  Horses  were  used  in  this  way  for  centuries 
before  any  apoaimtus  was  used  or  applied  to  their  bodies  to  spare  fatigue  to  the  rider ;  and  we  know  that 
the  first  saddles  were  mere  pads  strapped  round  the  body,  iMit  without  the  appendages  of  stirrups.  In 
EoKland.  riding  is  systematically  divided  into  two  kinds,  which  are  manege  and  jockey  riding. 

667)2.  Manege  riding,  called  alio  riding  tMe  great  korse,  in  the  strict  application  of  the  term,  was  fimncriy 
more  practised  than  at  present ;  and  required  a  sy«tem  of  education  for  both  horse  and  rider  long  and 
severe.  Horses  perfectly  oroke  fbr  the  manege  were  formerly  taught  several  paces  and  motions,  as  ambling, 
pacing,  passaging,  yerking,  capriole,  and  cornetti.  The  practice  of  these  artificial  cadences,  it  is  suppoaeda 
Injures  the  natural  pace  of  the  horse ;  and  this  circumstance,  united  to  a  particular  form  of  norse  (defective 
for  other  purposes)  being  required  for  the  elasticity  of  these  actions,  has  tended  to  bring  manege  riding,  aa 
formerly  practised,  into  disrepute.  Manue  riding  also  taught  the  constant  application  of  the  seat  of  the 
body  of  the  rider  to  the  seat  of  the  saddle,  during  all  the  motions  of  the  horse ;  and  as  a  severe  edu. 
cation,  and  a  particular  form,  had  bestowed  ease  and  elasticity  to  the  rudeness  of  the  manege  horse,  the 
Inconveniences  of  this  scat  were  not  felt  But  when  another  form  of  horse,  capable  of  great  speed  over 
excellent  roads,  was  in  general  use,  this  kind  of  riding  was  found  hurtful  to  both  horse  and  rider ;  latigu* 
ing  the  one,  and  injuring  the  other. 

667a  The  art  nfnroper  riding,  as  practised  among  experienced  horsemen,  is  derived  trvn  a  knowledge  of 
the  judicious  application  of  the  aids  of  the  bridle,  as  uught  in  our  schools,  and  as  practised  in  the  army 
generally ;  and  also  fhmi  a  proper  application  or  {ilacing  the  body  on  the  horse.  These  we  certainly  owe 
to  manege  riding ;  and  a  knowledge  of  them  is  as  essential  to  the  safety  of  the  rider,  as  it  is  to  the  grace 
of  his  appearance  as  a  horscmaa  The  proper  art  of  riding  embraces  all  that  is  taught  in  the  best  schools, 
or  practised  on  the  road ;  and  is  equally  anilicable  to  both,  lliis  is  allowed  to  its  fiillest  extent  by  those 
who  have  possessed  themselves  of  the  requisite  infbrmation  and  practice  on  the  subject ;  but  is  denied  by 
those  who,  wedded  to  field  riding,  contend  that  the  perfection  of^ horsemanship  consists  in  a  soaflle  bridle 
and  a  jockey  seat 

6674.  The  use  qf  ike  eurt  bridle  is  considered  in  the  schools  to  be  essential  to  good  riding :  by  it  the 
horse  is  not  only  restrained,  but  he  is  also  aided  and  assisted.  He  is  alternately  thrown  on  his  haunches,  or 
forced  on  his  forehand,  by  which  changes  fatigue  is  prevented  to  both.  Great  nicety,  however,  is  required 
in  the  use  of  the  curb;  and  without  an  inclination  and  ability  to  use  it  lightly  and  dexterously,  a  siudBe  la 
the  best  and  safest  bridle.  The  curb  is  to  be  operated  by  a  gentle  turn  of  the  wrirt  only ;  and  the  action  of 
the  hand  in  this  respect  should  be  as  fine  and  as  pliable  u  the  fishing  rod  and  line.  '1  he  force  of  the 
curb  should  iii  every  instance  be  proportioned  to  the  mouth  of  the  horse 

6675.  The  Utt/urm  qf  saddle  for  general  riding  is  one  in  which  the  cantle  is  not  so  high  as  the  mtlltarr, 
nor  so  low  as  the  racing  saddle.  The  pommel  should  be  no  more  raised  than  is  necessary  to  keep  the  whole 
completely  free  from  the  withers.  The  stirrups  should  be  suustantlal,  not  only  to  prevent  breaking,  but 
also  that  by  their  weight  thcv  may  full  to  the  loot  when  accidcntallv  slippcil  away ;  which  is  of  more  con. 
sequence  than  at  first  sight  may  appear.  If  they  are  of  the  spring  kind,  it  is  also  desirable :  but  it  is  still 
more  so,  that  the  spring  stirrup  leather  should  be  uf  ed  ;  which  prevents  the  danger  arising  from  horses 
catching  the  leather  in  the  projections  of  dours,  gates,  Ac,  Having  saddled  and  briulcd  our  horse,  we  will 
procreil  to  mount  our  rider. 

6676.  1/  you  would  mount  with  ease  and  tafrtp,  says  Hughes,  stand  rather  before  the  stirrup  than  be- 
hind  it;  then,  with  the  lell  hand,  take  the  bridle  short,  and  the  mane  together,  help  vounelf  into  the 
stirrup,  with  your  right,  so  that,  in  mounting,  your  toe  do  not  touch  the  horse.  Your  foot  being  in  the 
stirrup  raise  yourself  till  you  face  the  side  of  tlie  horse,  and  look  directly  across  the  saddle ;  then,  with 
your  right  hand,  lay  hold  of  the  hinder  part  of  the  saddle,  and,  with  your  left,  lift  yourself  into  it  When 
mouiitod,  let  your  position  on  the  saddle  be  square,  and  the  purchase  of  your  bridle  such  as  not  to  pull 
your  shoulders :  and  let  your  body  be  in  such  an  even  ptMture  as  if  you  held  a  rein  in  each  hand.    In 

heading  the  bridle,  grasp  the  reins  with  your  hjnd,  which 
fLAm  should  be  held  periiendicular  with  the  reins  passed,  the  lower 

^    '  within  the  hand,  and  the  upper  between  tne  fore  and  next 

fingers  ifia.  847.).  The  reins  are  then  brought  over  the  fore 
finger  and  firmly  held  by  the  thumb.  It  is  often  directed  to 
place  the  little  hnger  between  the  lower  reins;  the  practice 
of  this  may  be  optional  with  the  rider,  and  in  a  very  fine  hand 
is  desn-able.  The  bridle  should  be  held  at  surh  a  length  as  to 
enahle  you  if  your  bone  stumbles,  to  raise  his  head  and  8Upp<nt 
it  with  your  arms;  and  by  throwing  vour  body  backwards  at 
the  same  time  you  frequently  save  a  horse  that  would  other, 
wise  fall. 

6677.  A  grao^fitl  and  proper  seat  on  horseback  is  greatly  de- 
pendent  on  a  right  disposition  of  the  legs  and  thighs,  which 
should  hang  nearly  straight  down,  easily,  and  without  force  or  constraint :  all  which  is  brought  about 
fVum  above;  by  placing  the  body  flat  and  evenly  on  the  saddle,  and  opening  the  knees,  whereby  the  fork 
will  come  lower  on  the  saddle,  (fie.  846.)  The  thighs  should  be  applied  to  the  saddle  and 
to  the  sides  of  the  horse  by  their  inner  surfaces,  so  as  to  bring  in  the  knees  and  toes ;  and 
although  the  line  may  be  properly  broken  by  some  little  irregularitit  s,  vet  the  foot,  the 
knee,  the  hin,  and  shoulder,  should  deviate  but  little  fVom  one  perpendicular  line.  The 
ball  of  the  foot  should  rest  within  the  stirrup,  and  should  be  even  with  the  heel,  or  very 
\  848  slightly  elevated  alwve  it  Avoid  any  stifiiicss  in  the  leg*,  thighs,  or  body ;  all  should  be 
lax,  but  in  a  state  to  be  able  to  embrace  the  horse,  cither  for  support,  or  as  aids  to  him. 
The  loins,  particularly,  should  be  lax  and  pliable,  as  a  coachman's  on  his  box :  and  for  the 
same  reasons :  for  by  sitting  thus  loosely,  the  rough  motions  of  both  are  broken.  To  de- 
pend on  the  embrace  of  the  knees  for  support  is  to  lose  tlio  benefit  of  a  true  equipoise  of 
body,  and  is  rather  to  stick  on  a  horse  than  to  sit  on  one. 

6678.  When  you  are  troubled  with  a  horse  thai  it  vicious,  which  stops  short,  or»by  rising 
or  kicking,  endeavours  to  throw  you  oflT,  you  must  not  bend  your  bodv  forward,  as  is  conu 
monly  practised  in  such  cases ;  because  that  motion  throws  the  breech  backward,  and  nmvea 
you  fVom  your  fork,  or  twists  and  casts  you  out  of  your  seat ;  but  the  right  way  to  keep  your  seat,  or  to 
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rvqoTW  it  mrli^n.toit,  to  loadvwM  Uw  lower  part  of  your  body,  and  to  bend  back  your  •houlden  ami  upper 
part  In  flying  or  standing  leapt,  a  boneman'g  best  security  to  the  bending  back  or  tbe  body.  The  nsins 
of  the  hofic  does  not  allbct  the  ridel's  seat :  he  U  chiefly  to  guard  against  the  lash  o€  the  animal's  hind 
Ugfi^  which  to  best  done  by  inclining  the  body  backwards.  But  the  usual  method  of  fixing  the  knees  in  all 
cases  of  danger  only  serves,  in  great  shocks,  to  assist  the  yioleocc  of  the  Ml.  To  save  yourself  from  being 
hurt,  in  these  oases^  fou  must  yieU  a  little  to  the  horse's  motion ;  bv  which  means  you  will  recover  your 
•oat*  if  displaced,  or  keep  it  at  such  times  aa  would  dismount  an  unskilfUl  horseman. 
*  6n79.  ^  uour  hone  growt  vnnt/v,  take  the  rdns  separately,  one  in  each  hand,  put  your  arms  forward, 
a»d  bold  him  short,  but  do  not  pull  hard  with  your  armslow ;  for,  by  lowering  bis  head,  be  has  the  more 
liberty  to  throw  out  his  heels :  but  if  you  raise  hto  head  as  high  as  you  can,  tbto  will  prevent  him  from 
liiing  bebirid.  Is  it  not  reasonable  to  IniAgine,  that,  if  a  horse  is  forced  towards  a  caiYiage  which  he  has 
started  at^  ho  will  think  be  is  obliged  to  attack  or  run  against  it  f  Can  it  be  imagined  that  the  rider's 
spurring  him  on,  with  his  face  directly  to  it,  he  should  understand  as  a  sign  to  pass  it  *  These  rational 
qiAeries  are  submitted  to  the  serious  consideration  of  such  as  are  fond  of  always  obliging  their  horses  to 
touch  tbose  obiecta  at  whkh  tl»ey  are,  or  affbct  to  be,  (rightened. 

Ai0U.  indifftrent  Mar^mmt^  Uiwronee  observes,  should  never  venture  on  horseback  witliout  spurs. 
Those  who  reflect  upon  the  predicament  of  being  placed  between  a  deep  ditch  and  a  carriage,  at  which 
tb«ir  borse  siues,  wiU  «ee  the  neoesfilty  of  thu  precaution. 

,1^^.'  PiHvouflu  to  moanttifgt  even  porson  will  iiod  his  account  in  examining  the  state  of  both  horse 
and  furniture  witn  hU  own  eyes  and  hands ;  for,  however  good  and  careAiI  his  groom  may  generally  be,  it 
i4b  HM«Ara»  lb«A*P«  much  .ought  not  to  be  expected  ftom  the  head  of  him  who  Uibours  with  his  hands. 
BfilSdttS,  fil  suc^  sedulously  avoid  trouble,  particularly  in  nice  matters.  For  example,  see  that  your  curb 
ii>.nshlb  that  your  reins  are  not  twisted ;  that  your  girths,  one  over  the  other,  sull  bear  exactly  alike ; 
tlwA.tfio  p^id  be  not  wrinkled  upj  but,  above  all,  that  your  saddle  lies  exactly  level  upon  the  bone's 
back.- 

6ii^I  On>  getting  qff'tht.  horu^t  back,  bold  the  bridle  and  mane  hi  the  same  manner  as  when  you 
mounted,. bold  the  pommel  of  the  saddle  with  your  righUhand ;  to  raise  vourself,  bring  your  right  log  over 
the  horse's  back,  let  your  right-hand  hold  the  hind  part  o(  the  saddle,  and  stand  a  moment  on  your  stirrup. 
Just  M  when  you  mounted.  But  beware  that,  in  dismounting,  you  bend  not  your  right  knee,  lest  the  horse 
should  be  touched  by  the  spur. 

6t}83.  The  Jockey  mode  of  riding  is  practised  in  its  fullest  extent  in  racing.  With 
some  modi^tion  it  to  also  in  use  by  many  who  esteem  themselves  excellent  fox. 
hunters.  With  still  greater  modification  it  to  bv  its  ailvocatcs  practised  also  on  the 
road.  English  post-boys  unite  these  two  kinds  or  riding  in  a  manner  at  once  easy  to 
themselves  and  horses^  True  jockey  riding  consists  in  the  use  of  a  snaffle  bridle,  which 
is  held  firmly ;  and,  as  an  advocate  for  it  expresses  himself,  to  enable  the  rider  to  give 
hto  horse  the  proper  palto  To  this  end,  the  same  writcMT  recommends  a  firm  seat,  up. 
right,  and  as  you  would  sit  in  a  chair,  with  the  knees  nearly  as  much  bent,  and  turned 
inward ;  the  toes  somewhat  out  and  upward;  the  leg  falling  nearlv  straight,  and  tbe 
foot  home  in  the  stirrup  (y^.  84a) ;  elbows  close  to  the  sides  i  hands  rather  above  the 
horse's  withers,  or  pommel  of  the  saddle  {  and  the  view  directed  between  his  cars.  Tbe 
same  writer  further  advocates  the  jockey  mode,  by  commenting  on  the  decline  of  rid. 
ing.house  forms,  and  the  universal  preference  given  to  expedition,  which,  as  he  says, 
fbily  confirm  the  superior  use  ami  proprietv  of  a  jockey.scat  Indeed,  our  riding, 
schools  are  now,  be  continues,  considerably  reformed  ftom  the  stiffhess  of  ancient  practice  in  nil  respcctn. 
It  was  the  custom  formerly  in  the  schooto,  and  indeed  pretty  generally  upon  the  road,  to  ride  with  the 
tip  of  the  toe  only  in  the  stirrup ;  as  if  it  were  of  more  consequence  to  prepare  for  falling  with  fafeiv, 
than  to  mdeavnur  to  sit  securely.  Those  who  preserve  a  partiality  for  this  venerable  custom,  we  would 
advise  to  suspend  a  final  judgment,  until  they  have  made  a  few  more  essays  upon  a  huge  cock-t.iil  half, 
bred,  of  that  kind  which  *  cannot  g(\  and  yet  wont  stand  still,*  and  will  dart  from  one  side  of  the  road  to 
tbe  other,  as  if  he  really  desired  to  get  rid  of  his  burden.  Nor  is  the  ball  of  the  foot  a  proper  rest ;  cliiody 
because  inconvenient  to  that  erect,  or  rather  almost  kneeling,  posture,  which  is  reouired  in  speedy  riilitig. 
The  riding-house  seat  is  preserved  by  the  balance  or  equipoise  of  the  body  solely :  ttiat  recoramendetl  hcra 
by  the  firm  hold  of  the  knee,  which  to  obviously  strengthened  by  the  opposite  directions  of  tbe  knee  and 
toe,  the  one  in,  tbe  other  outward. 

Sect.  XIV.  Feeding  of  Hones. 
6684.  Thefet-ding  t^f  horse*  generally  is  an  important  feature  in  their  management  In  considering  the 
food  for  horses,  we  are  apt  to  locate  our  notions  to  the  matters  around  us,  without  taking  into  account 
that  every  country  has  its  peculiar  products.  White  observes,  that  the  best  food  for  horser  is  hay  an  J 
oats ;  and  had  he  added  for  English  horses,  it  might  have  been  Just,  but  without  such  notion  the  assertion 
to  much  too  confined.  *'  In  some  sterile  countries,  horses  are  forced  to  subsist  on  dried  fish,  and  even  vetre- 
table  mould;  in  Arabia,  on  milk,  flesh  balls,  eggs,  broth,  &c.  In  India,  horses  are  variously  fe<).  The 
native  grasses  I  judge  very  nutricioua  Few,  perhaps  no  oats  are  grown  in  India.  Barley  to  not  commonly 
given  to  horses ;  indeed*  it  to  rarely  grown.    In  Persia,  barley  is  a  common  food  for  good  horses.    In  Bon>e 

Earti  of  India  (in  the  Mahratta  country),  salt,  pe^iper,  and  other  spices  are  made  up  into  balls,  u  big  as 
iUiard  balls,  with  flour  and  butter,  and  thrust  down  the  animal's  throat.  It  to  supposed  to  give  them 
animation  and  fine  coats :  no  doubt  it  promotes  digestion.  Meat  broth  (especially  sheep's  head)  il  also 
given  to  horses.  English  gentlemen  sometimes  adopt  these  usages.  Diflbrent  kinds  of  grain  are  given 
to  horses  in  diflbrent  parts  of  India  I  n  Bengal,  a  vetch,  something  like  the  tare,  Is  used.  On  the  western 
side  of  India,  a  sort  of  pigeon  pea,  called  gram  (Clccr  arietlnum  /,.),  is  the  usual  food ;  with  grasa  in  the 
season,  and  hay  all  the  year.  Indian  com  or  rice  is,  I  think,  seldom  if  ever  given  to  horses  in  Indto  as 
ordinary  food.  In  the  West  Indies  they  are  fed  on  maize,  Guinea  corn,  and  sugar-cane  tops  ;  and,  in 
some  instances,  on  the  sugar  itself,  in  the  form  of  molasses.  In  France,  Spain,  and  luly,  besides  the 
grasses,  the  leaves  of  limes,  vines,  the  tops  of  acacia,  the  seeds  of  the  carob  tree,  Ac  are  used." 

G()85.  The  food  qf  British  horses  may  be  divided  into  herbage,  grain,  roots,  and  mixtures.  Of  herbage^ 
the  principal  kind  to  the  proper  gram  ins,  eaten  either  moist  or  dried  into  hay.  When  eaten  moist  In 
their  natural  state,  such  a  horse  is  "aid  to  graze  ;  but  when  these  matters  are  cut,  and  carried  into  the 
stable  to  a  horse,  he  to  said  to  be  snited.  Hay  is  herbage  cut  during  its  flowering  and  seeding  proceeses ; 
which  being  subjected  to  the  action  of  the  sun  and  air  a  proper  time,  are  then  collected  into  Urge  maaac« 
called  ricks,  where  a  certain  degree  of  fermentation  takes  ptoce  before  the  matter  to  fitted  to  become 
wholesome  or  nutritious,  or  before  it  receives  such  alteration  as  fits  It  for  restoting  fbrther  decompo. 
iitlon  and  decay.  The  judicious  management  of  this  fermentative  process  forms  one  of  the  greatest  desi. 
derata  In  hay-making.  Pursued  to  a  proper  extent,  the  remaining  moisture  acting  on  the  farinaceous 
parts,  as  the  'seeds,  &c.,  in  coi^junction  with  the  heat  evolved  during  the  process,  as  it  were  malts  tbe 
whole,  and  sugar  to  produced.  Pushed  beyond  this,  the  hay  becomes  rarbontocd,  and  mow-burnt ;  its  nu. 
tritive  properties  are  lessened,  and.  its  noxious  qualities  increased,  it  being  found  in  thto  state  to  excite 
lUabetes.  sweating,  and  extreme  weakness  and  emaciation.  {&iSi5.)  The  quality  of  the  bay  is  too  little 
attended  to,  but  which  to  of  very  great  importance;  and  more  particularly  so  firhcre  little  corn  but 
much  hay  i«  given.  Hay  should  therefore  be  of  tbe  best,  whether  meadow,  clover,  or  mixed.  Many 
hones  thrive  best  on  clover  hay,  particularly  draught  horses.  It  is  very  grateAtl  to  horses,  and  it  savea 
muc  waste  of  saliva ;  to  sprinkle  hay  with  water  has  the  tame  eRbct,  but  It  should  only  be  done  as  it  to 
waist  :xL 
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G68a  Hay  sk&uld  never  be  given  in  large  auantUies  at  o  time  ;  hofM«  brMthe  on  It,  become  dligiuted, 
and  then  waste  It  Ther  also,  when  it  is  good,  eat  too  much,  and  dtotend  their  itonuu^hs,  and  then  be. 
oome  crib-biten.  Hay  should  not  be  kept  In  the  stable  In  great  quantities,  otherwise  it  becomes  imprvg. 
nated  with  the  Tolatile  alkali  of  the  stable,  and  is  then  spoiled.  As  substitutes  for  hav,  the  straw  of 
wheat,  barley,  oats,  and  rye  arc  used ;  but  these  are  much  less  nutritive,  and  rather  serve  to  excite  oustl. 
cation  by  mixing  them  with  other  matters,  than  to  be  depended  on  for  animaliaation.  On  hay,  wi.en 
good,  many  horses  subsist }  and  when  no  exertions  are  required  of  them  they  are  sufHciently  oourisi>«d 

G6i7.  The  groin  uted  as  horse  Jbod  Is  of  varioua  kinds,  posMsiIng,  it  i<  Mifposed,  diflkrent  degreti  of 
nutriment,  according  to  their  ditfbrcnt  proportions  of  gluten,  ragaii  or  farhMceous  matter.  In  South 
Britain,  oats  are  almost  exclusively  used  as  horse  grslto ;  and  wnlcn,  according  to  the  expenmencft  of 
Sir  Humphry  Davy,  as  we  have  seen  {\  5000.},  contain  748  porU  of  nutritious  mattet  out  of  KIXX  Iiv 
wheat,  955  parts  of  1000  are  nutritious;  but  wheat  Is  seldom  given  with  us  except  to  racers  and  hunters, ' 
or  on  extraordinarv  occasions  when  great  excitement  Is  required,  when  tt  is  sometimes  given  m  the  fbm 
of  bread.  Barley  is  more  frequently  given  than  wheat,  and  contains  960  parts  in  KMJQ  of  nutritious  par. 
tide*.  Made  hito  malt,  where  its  tugar  is  evolved.  It  becomes  stiU  mora  highly  nutritious  Barley  liiipean 
to  have  been  the  principal  horse  food  of  the  ancients. 

G686.  The  pulse  used  as  horse  food,  are  the  seeds  of  beans,  peas,  vetches,  &c.  Beans  are  seldom  given' 
alone  on  account  of  their  heating  and  astringent  qualities,  but  are  mixed  with  straw  or  hay,  cut  into  cbalT, 
either  whole  or  broken. 

6680.  lite  roots  used  as  horse  food,  are  such  as  contain  much  sugar,  but  in  which  the  gluten  is  in  small 
proportion  onlv.  Carrots  sUnd  deservedly  high  on  this  list  They  are  favourable  to  condition,  as  the 
skin  and  hair  silways  look  well  under  their  use.  lliey  are  highlv  nutritious  we  know,  from  the  fattening 
that  occurs  from  them.  They  also  generate  good  flesh,  as  we  know  horses  can  work  on  them,  and  havv* 
their  wind  increased  by  their  use ;  indeed,  so  favourable  are  they  to  the  proper  action  of  the  lungs,  that 
a  counc  of  carrots  wifl  frequently  remove  the  most  obt^tinate  coughs,  llie  parsnep  has  similar  pro. 
pertics  Swedish  turnips,  u  having  the  saccharine  particles  in  abundance,  are  alto  found  good.  Beet, 
root  likewise. 

6t£a  Mixtures,  or  miMd/bod,  Is  formed  of  several  kinds  among  agriculturists ;  and  It  possesses  many 
advantages,  as  it  can  be  varied  to  every  taste,  and  made  either  cooling  as  an  alterative,  or  nutritious  and 
sthuuLting  as  a  tonic  Although  it  is  printipally  used  for  waggon,  post,  and  fknn  horses,  it  wouki  be 
belter  were  its  use  more  univer^aL  Of  th.s  manger  feeding,  one  of  the  best  Is  formed  from  a  chaff'  made 
of  one  patt  best  meadow  or  clover  hay,  and  two  narts  wheaten  straw ;  to  three  bushels  of  this  mixture 
add  one  of  bruised  oats.  The  importance  of  bruising  or  flattening  the  oats  Is  very  great  When  used 
whole,  the  grains  are  apt  to  slip  between  the  teeth  or  the  chaflT  in  mastication.  In  fact,  corn  vheii  cither 
KivL'ii  alone,  or  with  chaff*,  would.  In  mokt  Instances,  benefit  by  bruising.  'I\>  horses  under  great  exertion, 
the  stomach  must  be.  to  a  certain  degree,  weakened  also ;  in  such  cases,  by  bruising  their  corn,  not  only 
the  work  of  mastication  is  much  of  it  spared,  but  that  of  the  stomach  alsa  In  old  horses  with  worn  teeth, 
bruised  oats  are  of  great  consequence.  Fast-eating  horses  do  not  properly  masticate  more  than  one  hall 
of  their  com  ;  much  of  it  remains  in  the  dung  so  perfectly  unaltered,  that  it  will  afterwaids  vt^ctAte : 
and  an  experienced  agriculturirt  states,  that  during  nis  residence  in  India,  in  a  season  of  scarcity,  half, 
faniikhed  wretches  actually  followed  the  cavalry,  and  drew  their  principal  subsistence  from  the  unenewed 
grains  of  com  extracted  from  the  excrement  of  the  horses.  Of  this  nwnger  food,  three,  four,  five,  or  six 
uecks  maybe  given  daily,  according  to  sise  and  exertions  required;  and  as  but  little  hay  is  required,  so 
nam.worked  horses  are  enabled  to  lie  down  much  more,  instead  m  standing-  on  their  already  fatigued 
limbs  to  eat  hay. 

(i691.  Cooked  food  is  also  now  much  used  by  practical  agriculturists  for  horsea  The  articles  made  use 
of  are  potatoes,  carrots,  turnips,  or  parsneps.  To  horses  with  their  digestion  weakened  by  hard  work,  old 
age,  or  other  c«iuses,  food  in  sufliclcnt  quantities,  thus  already  reduced  to  a  pultaceous  mass,  resembling 
chyme,  without  the  loss  of  time,  or  the  waste  of  sitliva,  may  be  very  important :  for,as  Curwen  very  Judl. 
ciously  observes,  a  horse  will  consume  nearly  six  hours  in  eating  a  stone  of  hay,  whereas  he  will  eat  a 
stone  of  steamed  potatoes  in  twenty  minutes.  Horses  are  observed  of  themselves  to  lie  down  alter  eating 
cooked  food  sooner  than  other  times. 

&IXi.  The  quavtity  qffoiid  to  be  given  to  a  horse  must  be  regulated  by  circumstances,  the  principle  of 
which  is  the  exertions  or  uature  of  the  work  required  of  him.  If  this  be  simply  laborious,  as  drawing 
of  loads,  or  carrying  of  weights,  all  that  Is  requisite  is  that  tlie  food  be  suflSciently  nutritious.  The  bulk 
from  whence  such  nutriment  Is  gained  is  not  a  matter  of  import :  but  If  such  exertions  arc  to  be  com. 
biued  with  celerity,  as  in  our  racers,  hunters,  &c..  it  is  evident  that  such  fetuing  is  best  adapted  to  the 
end  required  which  combines  nutriment  without  bulk ;  ano  which  increases  the  durability  by  inrre^eing 
the  mental  irritability,  and  thus  giving  tone  and  courage  Tlicse  are  found  to  be  better  derived  from  a 
proportionate  allowance  of  grain  or  com,  than  any  other  mode  of  feedina  at  present  knowa  Itremaint 
only  to  add,  that  alibough  experience  has  fully  proved  this,  in  all  cases  where  the  exertions  are  extreme, 
yet  it  has  also  led  to  another  eviL  by  introducing  a  plan  of  treating  all  horses  of  value  alike.  Thus,  most 
of  the  more  valuable  hackneys,  the  carriage  horses  of  the  wealthy,  &c,  are  accustomed  to  be  fed,  not  as 
though  their  exertions  were  moderate,  but  as  though  they  were  unceasing,  to  the  destruction  of  a  vast 
quantity  of  valuable  rora  From  thousands  of  such  oorses,  at  least  one  tliird  of  their  bay  and  corn  might 
be  advantageously  abstracted. 

6683w  Too  great  a  quantity  qfjbod  Injures  not  only  the  community  but  the  horse  alsa  The.stomach 
becomes  distended  by  over.teeding,  and  it  then  becomes  weak  and  incapable  of  a  healthy  digestion  ;  crib, 
biting,  hide-bound.  and  pursiveness  follow ;  or  when  the  stomach  does  digest  this  undue  quantity,  It 
generate  fulness,  which  snows  itself  in  inflammations  or  foulness,  appearing  In  the  form  of  cracks  tnd 
greascL 

6691  A  horse  inJuU  work,  of  whatever  kind,  will  require,  according  to  hn  size,  a  peck  of  sound  cats  in 
twenty.four  hours;  and  when  the  work  is  unremitting,  as  in  putt,  stage- waggon,  or  other  very  large  and 
hard-working  horses,  even  more  may  be  required.  Some  post  horses  have  an  unlimited  ouantlty  given 
them  i  but  this  practice  Is  always  crroiuous.  If  they  eat  more,  it  serves  onlv  to  distend  the  stomach 
vnduly,  and  also  to  requize  stronger  digestive  powers :  if  they  blow  on  it  they  leave  it,  and  It  is  wasted, 
or  a  more  greedy  one  swallows  it  up  without  mastication ;  and  both  stomach,  horse,  and  master  ar» 
thereby  robbed,  ft  is  of  consequence  that  the  oats,  as  an  important  part  of  horse  food,  should  bo  pcrfrctt^ 
sweet,  free  from  must,  and  not  kihi-dried.  The  tkin  should  be  thin,  but  the  grain  plump  and  heavy,  yield- 
ing from  thirty.elght  to  forty  pounds  the  bu&hcL  To  encourage  a  slow  and  tnorough  masticatlfinj  sfTibklV' 
them  with  water  and  spread  them  well  over  the  manger.  The  quantity  of  hay  ri-quired  fbr  saddle  hcrstt 
which  are  corn-fed  is  from  six  to  eight  pounds  in  twcntv-four  hours  :  if  thetjuantity  of  oMn  be  small,ttid" 
the  horse  large,  ten  or  twelve  poundb  is  not  too  much.  'ihi»  quantity  is  also  lufflcieut  ft*  carriage  or  ccach- 
horses,  as  they  usually  have  either  corn  or  mixcil  food  in  sufficient  pkiity  also.  For  waggon  and  tta«. 
Isomer  agricultural  horses,  from  fifteen  to  twenty  pounds  may  Ue  requisite,  ^^hen  it  can  be  co^. 
▼cniently  done,  the  quantity  of  both  hay  and  corn  Ehould  Le  divided  it^to  Ibur  pottloM  '  Thettlwt  por- 
tion botn  of  hay  and  com  should  be  given  at  night;  the  next  in  qunntity  iivthe  meaning;  the  oOKr  two* 
portions  at  noon,  and  about  four  in  the  aitcrooon.  iTils,  however,  must  depcsid  on  the  wmtofthe  boney  ■ 
and  other  circumstances.  .  ^     ' 

6G95.  Watering  qf  horse*  Is  an  bnportant  part  of  their  management,  and  unH^^rron  are  committed 
relative  to  it  It  is  equally  errcocous  to  debar  them  from  !t,  as  it  is  to  allow  thott  too  mucb  j  and  tiw 
fonner  U  much  the  most  common  cva    In  summer,  or  when  fr<nn  great  pciq>littiM4h«  vaSanX  jutat 
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ure  wMtad,  U  generatcf  feren,  and  wastes  the  strength  and  spiritai  All  lumes  pnBK  soft  wata*.  and  as 
nature  Is  unerring,  there  is  no  doubt  but  that  it  is  the  most  wholesome.  As  some  hones  drink  quicker 
than  others,  it  is  not  a  good  custom  to  take  riding  horses  to  a  pond,  unless  at  night,  when  the  quantity 
cannot  injure*  them ;  or  when  not  intended  for  early  work  the  next  morning,  as  hunting,  Sec 

669&  TV  necessary  qtumtttjf  qf  water  for  a  horse  should  be  regulated  by  circumstances*  as  the  weatberi 
the  work,  &&  In  common  cases,  a  Urge  horse  requires  rather  more  than  the  half  of  a  Urge  stable  pail 
fUU  twice  in  the  day.  At  night  a  ftiU  pail  should  be  allowed.  Horses  should  nevor  be  ^kiped  after 
drinking ;  it  has  destroyed  thousands,  bv  gripes,  inflammations,  and  broken  wind.  This  custom  also  usee 
horses  to  expect  they  are  to  run  away  directly  they  are  accidentally  watered  at  any  time.  Others^  expect, 
ing  they  are  to  be  fatigued  with  a  gallop,  will  avoid  drinking  at  alL  The  most  that  should  erer  be  dooe^ 
Is  to  suflbr  no  horse  to  drink  his  fill  at  a  river  or  pond;  but  naving  given  him  half  what  is  nereeiary^walfc 
bim  ten  minutes,  and  then  give  him  aU  that  is  required,  and  walk  him  again. 

Sect.  XV.  Stabling  and  Grooming  ^  Honeu 

BBffl.  Tke  itabUng  qf  kortet  is  likewise  a  most  important  point  in  their  manasament,  the  more  so  ai 
being  wholly  a  deviation  from  nature ;  hence,  under  the  most  judicious  management,  it  is  liable  to  prodoee 
some  departure  from  health  :  and  as  sometimes  managed,  is  most  hurtlUl  to  It  Clothing,  dressing,  or 
combing,  and  exercise,  are  auo  highly  important 

emM.  Every  stable  should  be  larger  cool^  and  airy.  It  is  too  common  to  iuppoee  that  warmth  is  so  coo- 
genial  to  horses,  that  they  cannot  be  kept  too  hot ;  but  there  is  reason  to  suppose  that  many  of  the  diseases 
of  horses  are  attributable  tc  the  enervating  effects  of  unnatural  heat,  and  of  an  air  breathed  and  rebreatbed 
over  again.  Blaine  svys,  Is  it  not  alike  repugnant  to  reason  and  experience,  to  expect  to  keep  animals  in 
health,  that  from  stables  heated  to  sixty  degrees,  and  further  protected  bv  warm  clothing,  are  first  stripped, 
and  then  st  once  exposed  to  a  temperature  at  the  freesing  point  ?    If  it  be  argued  that lial»it  and  exercise 


render  these  less  hurtlbl,  it  will  be  easy  to  answer  that  their  original  hardihood  is  lost  by  c  . 

and  artificial  treatment ;  and  that  neither  does  exercise  always  tend  to  obviate  the  efltets  of  this  sudden 
change :  for  our  best  carriage  horses,  and  hackneys  also,  have  often  to  w^t  hours  in  roads  and  streets  the 
convenience  of  their  owners,  or  the  pleasure  of  the  groom. 

6699.  The  heat  qf  a  stable  should  be  regulated  by  a  thermometer,  and  the  heat  shown  by  it  sbouid  aercr 
exceed  50^  of  Fahrenheit  in  winter,  or  6v°  or  63°  in  summer.  To  renew  the  air,  the  stable  should  be  WfH 
venlilated ;  and  which  is  best  done  by  trunks  or  tubes  passing  from  the  ceiling  through  the  root 

-6700.  A  stable  should  not  only  be  toeU  ventUated,  but  it  should  be  Ught  alto  /  and  the  windows  shooM  bt 
so  constructed  as  to  admit  light  and  air,  without  producing  a  current  of  wind  on  the  bodies  of  the  horaeiL 
Darkened  stables  are  very  hurtful  to  the  eyes;  neither  do  they,  as  was  formerly  supposed  at  Mewmarkel» 
tend  to  the  condition  or  rest  of  a  horse. 

6701.  A  stable  should  have  a  close  ceiling  to  keep  the  dust  and  dirt  from  .the  hay-loft  from  entering  tiie 
horse's  eyes.  It  \b  also  necessary  to  prevent  the  ammoniacal  gases  from  ascending  and  lodging  in  the  bay. 
It  is  preferable  that  the  hay.loft  be  altogether  removed  from  over  the  seal)le;  and  if  a  very  nigh  ceiling 
even  to  the  roof  were  substituted,  it  would  be  for  the  benefit  of  the  horses. 

6702  The  farm  qf  the  rack  and  manger  should  -be  attended  ta  Sk»plng  racks  are  dlsadvantafleoua,  as 
encouraging  dust  in  the  eycsw  They  should  therefore  be  upright,  and  by  no  means  so  high  as  they  usuaDy 
are,  by  which  the  head  and  neck  are  put  ii^uriously  on  the  stretch.  As  a  proof  that  this  Is  unpteaaant  to 
horses,  many  of  them  first  pull  out  all  the  hay,  and  then  leisurely  eat  it  The  manger  sbouid  oe  wide  at 
die  bottom,  and  of  a  proper  height :  care  should  be  token  that  no  nplinters  are  present  to  endanger  the 
lips,  nose,  and  mouth.  The  halter  rdns  should,  in  good  stables,  be  sufltaed  to  run  within  a  groove  within 
the  manger  post,  to  prevetit  the  rein  cntengling  the  legs.  It  is  become  the  practice  in  srane  sUbles  appro, 
priated  to  post,  stage. waggon,  and  other  hard- worked  horses,  to  abandon  liay.racksaltoseCher;  but  the 
nay  being  placed  on  tlie  ground  before  the  horse  encourages  him  to  lie  down  and  cat  it;  by  which  much 
rest  is  afforded  to  the  weary  limbs,  and  mudi  improvement  to  the  feet 

6703^  The  stalls  qf  a  stable  should  be  wide.  Strains  in  the  back,  and  sometimes  even  worse  evils,  are  the 
consequence  of  the  stendings  being  too  narrow.  Bails  are  ofajoctionabie  from  the  ease  with  which  horses 
can  kick  over  them :  and  also  from  the  quickest  feeder  getting  most  food,  when  several  hones  stand  toge- 
ther bailed. 

6701  The  acclivity  qf  the  stalls  is  a  matter  of  much  dispute :  when  too  much  raised,  as  in  dealen* 
stables,  they  put  the  back  sinews  on  the  stretch,  and  Iktigue  horses  much.  It  is  mote  natural  that  they 
should  be  even ;  or  that  a  very  slight  slope  only  be  allowed  to  carry  olT  the  urine.  The  best  mode,  how. 
ever,  of  carrying  off  the  urine  fs  by  means  of  a  small  grating  to  each  stoll,  communicating  with  a  eesi. 
pool  without  doon,  which  should  be  closed  up,  that  a  current  of  air  may  not  come  through  the  grating 
Such  a  contrivance  will  effectually  carry  off  the  water,  and  prevent  the  volatile  alkali  of  the  urine  fhmi 
Imprecating  the  air  around.  For  the  same  reasons,  the  dung  should  be  removed,  if  possible,  wholly 
without  the  stoble  as  soon  as  dropped ;  for  the  exhalations  {torn  that  are  also  ammonloeal,  and  coo- 
seauently  hurtAil  To  this  cause  alone  we  may  attribute  many  diseases,  particularly  the  great  tendency 
stebled  horses  have  to  become  afflected  in  the  eyesw  The  pungency  of  this  cfBuvla  is  fkmiliar  to  every  one 
on  entering  a  dose  stable  in  the  morning,  and  when  tne  long-eoiled  litter  is  removed,  it  is  abeoiatdy 
unbearable. 

6705.  The  litter  qf  horses  should  be  kept  dry  and  sweet,  and  should  be  often  removed.  When  it  U 
suffbred  to  renuiln,  under  the  notion  of  making  better  dung,  the  horse  mav  be  ruined ;  neither  does  die 
manure  benefit  as  is  supposed ;  for  when  it  is  removed  to  the  dung  pit,  the  close  confinement  does  it  more 
good  than  the  open  exposure  in  the  stable,  when  it  parts  with  its  salts,  on  which  its  properties  as  manure 
iwrtly  depend. 

67U6.  Horses  should  not  stand  on  litter  during  the  day,  although  very  generally  suffered  to  do  sa  Litter 
is  thought  to  save  the  shoes  and  even  the  feet,  by  preventing  the  uneven  surface  of  the  stable  from  hurt, 
ing  them  :  but  it  holds  the  urine ;  it  injures  the  feet ;  and  is  very  apt  to  encourage  swelltaig  at  the  heels : 
as  we  know  by  removing  it,  when  they  immediately  subside.  A  Uttle  litter  may  be  strewed  behind  to 
obviate  the  effect  cf  kicking,  or  the  splashing  of  urine  in  mares. 

6707.  The  clothing  qf  horses  is  apt  to  be  carried  to  as  erroneous  an  extent  as  the  heat  of  their  stablea. 
IVhen  horses  go  out  in  cold  weather,  and  are  intended  to  have  merely  a  long  walking  exercise,  then  cloth, 
ing  is  very  proper :  but  it  must  be  evident,  that  when  taken  clothed  from  a  sUble  and  exercised  briskly 
so  as  to  produce  perspiration,  it  is  erroneous ;  for  not  only  are  the  clothes  wetted  and  thus  liable  to  give 
cold,  but  the  horse  is  unfitted  to  go  out  afterwards  with  a  saddle  only.  Saddle  horses  kept  In  condition 
stand  clothed  in  a  kersev  sheet,  and  girted  with  a  broad  nrfler,  with  occasionally  the  addition  of  a  qusotter- 
piece  i  the  breast-plate  is  sometimes  put  on  when  going  out  to  exercise ;  the  hood  Is  used  to  raoe  horses 
only,  except  In  case  of  sicknesa  All  horses,  except  racers,  are  l>est  without  ckithing  in  the  summer 
season  j  at  the  most  a  linen  sheet  only  shoukl  be  allowed  to  avoid  the  dust  and  flies. 

670&  The  grooming  or  dressing  qf  horses  is  eencrally  thus  practised  :  —  Having  tied  up  the  honeli 
head,  take  a  currycomb,  and  curry  him  all  over  nis  body,  to  raise  the  dandrtff  or  scurf,  beguiniiw  flnt  at 
his  neck,  holding  the  left  cheek  or  the  head^stall  in  your  left  hand,  and  curry  him  from  the  settmg  on  of 
his  bead,  all  along  his  neck,  to  his  shoulder,  and  so  go  all  over  his  body  to  the  buttoeks,  down  to  his  boeks; 
then  change  vour  hAnds,  and  curry  him  before  on  his  breast,  and  laying  your  right  arm  over  his  bode, 
loin  your  right  side  to  his  left,  and  curry  him  all  under  hU  beUy  to  his  chest,  and  so  all  over  very  well, 
from  the  knees  and  shoulders  upwards :  after  that,  go  to  the  frr  side,  and  do  in  like  manner.  Then  take 
a  dead  hone*s  tail,  or  a  dusting-doth  of  cotton,  and  strike  Uiat  dust  away  which  the  caaj-coub  has 
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nited.  Then  take  a  ronnd  brush,  made  of  bristles,  and  dress  hhn  all  over,  both  head,  bddy,  and  legs,  to 
the  very  fetlocks,  always  deansinR  the  brush  from  that  dust  which  It  gathers,  by  rubbing  it  upon  the 
curry-comb.  After  that,  take  a  hair^cloCh,  and  rub  him  again  all  over  very  hard,  both  to  take  awny  the 
loose  hairs,  and  to  help  to  lay  his  coat ;  then  wash  your  hands  in  fair  water,  and  rub  him  all  over  with  wet 
hands,  as  well  head  as  body :  for  that  will  cleanse  away  all  thoRe  hairs  and  dust  the  hair-cloth  left.  Lastly, 
take  a  clean  cloth,  and  rub  nim  all  over  till  he  be  very  dry ;  for  that  will  make  his  coat  smooth  atid  clean. 
Then  take  another  hair-cloth  (for  you  should  have  two,  one  for  his  body  and  another  for  his  legs),  and  rub 
all  his  legs  exceedingly  well,  from  the  knees  and  hocks  downwards  to  his  verv  hoof,  picking  and  dress, 
ing  them  very  carefully  about  the  fetlocks  from  gravel  and  dust,  which  will  lie  in  tne  brndingof  his 
Joints. 

6709.  ne  curry-comb  ikouU  not  be  too  ikarp,  or,  at  least,  not  used  in  a  rude  and  severe  manner,  so  as 
to  be  an  object  of  torture  and  dread,  instead  of  delight  and  gratification  to  the  hone  It  is  too  often  th« 
Ikte  of  thin-skinned  horses  to  sufltr  much  from  the  brutality  of  heavy-handed  and  ignorant  fellows,  who 
do  not  recollect  that  the  unhappy  animal  i»  suffering,  everv  time  he  writhes  and  attempts  to  escape  fhnn 
the  comb  or  brush,  the  same  tortures  that  they  themselves  experience  when  tickled  on  the  soles  of 
their  feet 

6710.  Tke  care  qf  the  legs  and  feet  forms  a  most  important  branch  of  stable  discipline.  The  legs  must 
be  kept  perfectly  dry  and  clean.  Dirt  suffered  to  form  a  lodgment,  or  wet  remaining  upon  the  legs  in  cold 
weather,  will  tret  the  skin,  and  cause  cracked  heels,  grease,  mallenders  and  sellenden,  rat's-tail,  crown, 
scab,  and  such  a  train  of  stable  plagues,  as  may  baffle  the  most  vigorous  effbrts  during  a  whole  winter. 
If  any  disposition  to  swellings,  cracks,  &c  make  their  appearance  on  the  legs,  particularly  in  winter,  mode. 
rate  iMtndaging,  which  every  good  groom  knows  how  to  perform,  will  contribute  to  remove  the  evil ;  if  it, 
however,  increase,  have  recourse  to  the  veterinary  dircctiona  It  forms  a  part  of  the  constant  attention 
of  a  good  horse-kceper  to  see  that  the  feet  of  his  horses  be  well  cleansed  beneath  the  shoe  with  the  picker 
from  all  small  stones  or  gravel,  at  every  return  from  abroad.  The  shoes  must  be  examined,  that  their 
ends  do  not  press  into  the  crust,  and  tliat  the  nails  be  fast,  and  that  the  clinches  do  not  rise  to  cut  the 
horse  In  tncse  cases,  instant  application  must  be  made  to  the  farrier :  horses  ought  by  no  means  to 
remain  in  old  shoes  until  the  toe  is  worn  away,  or  the  webs  become  so  thin  that  there  Is  danger  of  their 
breaking,  unless  in  case  of  brittle  hoofs,  when  it  is  an  ol^ect  to  shoe  as  seldom  as  possible  Upon  the 
average,  good  shoes  will  wear  near  a  month.  Steeling  the  toes  is,  in  general,  a  useful  practice,  but  less 
necessary  when  the  best  iron  is  made  use  of.  Where  any  tendency  to  dry  hoofs  exists,  the  feet  shoukl  be 
stopped  with  equal  p^rts  of  clay,  cow-dung,  and  chamberiye  every  night :  otherwise,  twice  or  three  timet 
a  week  will  be  suHiciciit  A  still  better  stopping  is  made  by  adding  a  littlo  tar  to  the  other  matters.  It  Is 
also  prudent,  when  the  hoofs  have  any  tendency  to  hardness  and  contraction,  to  water  the  firont  part  of 
^e  stall  a  little ;  and  also  occasionally,  or  constantly,  to  hang  around  the  hoofk  an  apparatus,  made  by 
doubhng  a  circle  of  woollen  cloth  over  a  tape,  which  should  be  tied  around  the  fetlocki  loosely :  the  two 
segments  of  the  cloth  will  then  fold  arouncf  the  hoof,  and  correspond  to  it  in  shape  This  mav  he  dipped 
In  water,  and  will  be  found  very  convenient  in  keeping  the  feet  moist  and  cool.  Very  brittle  hoofs  are 
greatly  lieneflted  by  brushing  them  over  with  a  mixture  of  whale  oil  and  tar.  It  is  considered  as  benefl. 
cial,  in  general,  to  take  oil'  the  shoes  of  a  horse  who  is  necessitated  to  stand  long  in  the  stable,  and  who 
does  no  work,  and  to  substitute  tips ;  the  growth  of  the  crust  and  the  enlargement  of  the  heels  being 
thereby  promoted. 

671 1.  Tke  care  <^  the  furniture  and  trapptngt  is  another  part  of  the  duty  of  a  hone-keeper.  These  are 
best  kept  in  order  by  being  instantly  rubbed  clean  after  use,  and  placed  in  a  dry  situation ;  by  which 
method,  neither  oil  nor  scourlng.paper  is  often  found  necessary.  Great  care  should  be  taken  to  dry  the 
pads  of  the  saddles  after  journeys,  and  never  to  put  a  hardened  and  damp  saddle  upon  the  horse's  back. 
The  same  is  also  necessary  with  regard  to  the  body.clothes.  Hie  pads  of  the  saddles  ought  to  be  kept  per. 
fecUy  soft,  and  free  from  dirt  and  sweat ;  and,  after  use,  should  be  dried  either  in  the  sun  or  by  the  fire, 
and  hung  in  a  dry  place :  the  body.clothes  also  should  be  washed  much  oftener  than  they  generally  arcv 
and  ever  kept  perfectly  dry,  and  in  a  sweet  state 

67  li.  The  excreUrng  qfhoraet  is  essentially  necessary  for  their  health,  as  it  counteracts  the  efftcts  of  the 
artificial  life  we  force  on  them.  High  feeding,  heated  stables,  and  unnatural  clothing  are,  particularly 
the  first,  counteracted  by  proper  exercise ;  and  without  it.  horses  become  pursive,  fat,  heavy,  and  greased  ; 
Ibr,  when  the  secretions  do  not  find  themselves  natural  vents  by  perspiration,  &e.  they  will  find  them, 
•elves  artificial  ones.  Exercise  keeps  down  the  fat,  and  it  also  hardens  and  condenses  the  muscles  by 
drawing  their  fibres  nearer  together ;  it  likewise  enlarges  the  muscles,  llius  the  appearance,  as  well  aa 
the  feeK  when  we  handle  the  flesh  of  a  horse  in  condition  by  proper  exercise,  is  totally  diffl>rent  fnm 
those  of  one  merely  Ml  of  flesh  by  fkt,  &e  Exencise  Increases  the  wind  by  taking  up  the  useless  fiit,  and 
by  accustoming  the  lungs  to  expand  themselves. 

ffllS.  Tke  quantity  qfexerdMe  neceuaryfw  a  bone  must  be  regulated  by  a  variety  of  circumstances ;  at 
age,  constitution,  condition,  and  his  ordinary  work.  A  young  hone  requires  more  exercise  than  an  old 
one,  but  it  should  be  neither  very  long,  nor  very  fatiguing.  Some  coHs  are  observed  to  come  out  of  the 
breaker's  hands  with  splints  and  spavins,  owing  to  the  severe  exercise  they  have  underaone  When  horses 
are  in  general  work,  a  little  walking  exercise  in  the  morning  in  body.clothcs,  if  the  condition  be  very  high, 
or  the  weather  be  very  cold,  is  all  that  is  necessary :  but,  on  days  when  their  common  work  is  not  expected 
to  occur,  a  fitll-fed  horse  should  be  exercised  twice  a  day,  an  hour  at  each  time ;  or.  if  only  once  a  day, 
then  an  hour  and  a  half  or  two  houn'  exercise  should  be  given ;  two  thirds  of  whicn  ought  to  be  passed 
in  walking ;  the  other  should  be  passed  in  a  moderate  trot  in  the  hackney,  and  divided  into  galloping 
and  trotting  in  the  hunter.  The  racer  has  his  regular  gallops  at  stated  periods ;  but  the  exercise  of 
')  should  always  finish  with  a  walk  of  sufficient  length,  to  bring  the  horse  in  cool,  both  fan  person  and 

Sect.  XVI.  ManagemerU  and  Working  of  Hcfrtet. 

6714.  The  vorkMg  (^  hortes  Includes  the  racing,  hunting,  and  Journeying  of  saddle  bonct ;  and  the 
treatment  in  harness  of  coach,  waggon,  cart  and  farm  horses. 

SuBSKCT.  1.  Managenievit  and  Working  qf  Bace  Horae** 

6715.  In  the  managing  and  working  of  race  borsest  three  things  are  to  be  considered,  the  preparation  of 
the  horse,  the  conduct  of  the  rider,  and  the  after-treatment  of  the  horse.  The  preparation  of  a  race  hone 
for  running  a  race  is  not  the  work  of  a  few  days,  if  there  be  any  great  dependence  on  the  success.  A 
month  at  least  is  required  to  harden  his  muscles  In  training,  by  proper  food  and  exercise,  and  to  refine 
his  wind,  by  clearing  his  body  to  that  degree  of  perfection  that  is  attainable  by  art  It  is  first  necessary  to 
ascertain  correctly  the  present  state  of  the  horse,  as  whether  he  be  low  or  high  in  flesh ;  and  in  either 
ca»e  a  proper  estimate  snould  be  formed  of  the  time  and  means  required  to  bring  him  into  true  running 
condition. 

67ia  ^  a  race  hone  be  low  in  Jteth,  it  is  necessary  to  judge  of  the  cause  of  such  sUte.  and  to  act 
accordingly,  the  necessary  proceedings  for  which  were  detailed  in  treating  of  condition.  (64S5.)  It  la 
to  be  remarked,  that  spices  are  less  to  be  depended  on  for  this  purpose  than  eenerous  focxl,  at  malt 


mashes ;  and  if  any  thing  of  the  kind  be  used,  let  it  be  the  simple  cordial  ball  {Vet  Pharm.  GS68.)    Feed 
^ f.jj .... ^. .       _.^ 


frequently,  and  by  little  at  a  time :  while  he  is  thus  low,  let  his  exercise  be  walking  only,  and  by  no  i 
si>arc  his  water,  or  he  will  become  hidebound :  careftilly  watch  him,  that  fUl  feeding  may  not  ditagree 
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by  making  J)is  h<^.«^I5j;^e«^*«iM^^   '/ftt^'^f  ^^J/1@^!^^  ^^L^^ 


hU  acourlngt,  othtr«iao«t»UtiyfR)iiMfdht«(dMAg  mittt'lietolh  iMftK^,  ...«.».,  „.  ..^  .»..h.v^«^  m>  v^<u.»««, 
Siicre««;  1i\«  «)D«plM/tti»aot  M>  iiueiy<r«0||neM  to  mak'«  film  #«^t,  -  Htli'^iM'irtirtil  'bow  be  'iK«  'm 
Mts  and  b«uw,  wUh^hojUmil^at  liM4b>:bt«kl-''>tti«b«an«  and  oat«  arc*  toVt)<(n'ii^^*f^i'stM!  beatki  tm 
the  huUb  •M'klt^lMI^JiMlfMb  a«t)#N«<i)ii1«Mr^<«nd  the  b^ead,  itistcft<Pdf  MtmctfibtfliSb'theCQtfq^ 
way,  is  to  have  the  crust  dean  off  ^  -  "  "  >^  •■ ' '  '"  9iiJ<^.i.*ii  itffiTTru-n  •5arci/SV«a» 

ffjn.  If  the  horse  be  in  mod  flesh  and  spirUs  when  taken  up  for  his  month's  pnparation,  cordials  are 
altogether  unnecessarr^twiltMWllk^MmHAb  kHfattrtot^BtanitriUL  pHA^taottimm  so  much  eserose  aa 
will  keep  him  in  wind,  without  over.^weatina  or  fatiguing  mm.  When  he  takes  Um 
ward%  tMndoaie^iiaiiai  theliini«ta/#>w|H'fe^i*ota.tv>lH^  tUkchg'  UMiw^hNbAftaL 
hinL  aMsidnipqfcdiiivi vpbBJHa  «MfeUd,«iid  ihalJMtiiiyilheivirni'tttwtllMk  HflNMlL  'Jig 
to  be  mMoaaiTiOmnndflkstilk  baa  rkAm  tn^viota^'br  M  Uto  1iiinfta»»  b^jtWwf  wig^SJ 


him  Air  fandai^sariA  A«<t)iglrtrbeltare  tlie'pUte>ll»tb  lM>niii  A>p|  iin«ttlliirfKeiiasth{eM<hi(l 
the  day  bafiara.thfta-dBariniist  baiikcihiaiolMhorf  jithii  wlH  Mnlce  Mm  Cttrt'iMttt'gVtibtiyiiiore 
stripplM*r  <hiraMfc(>li*d.'feffliipgttb«  6eldiwihi*on'e«>rV  pal%'  'tn<lll»e  k«oof»i  #e«ll;f9ie  hqrdle 
the  MliiMfood'and  m*ro«Mtel80;.«nd  in  tbrLietlbvtnlgM'h««)B«ftt  hav<*dricll[^^t»,-UihCNoii« 
by  bM|lng>}  aftGr<fal«  )*ckeyi  #etthcni  with  th0Wl*fM*>or  egg«(tieMMl\itt,>»h»^h^nr«itd'OiMf\. 
dry }  4ind'wiseD4«dry  as  bafbre,  tlietionMrl»to>MJii«»thimr:'*tMk'M#r%rrb(M  Dehi^considlif^l 
very  ti0b«  •bt  dlgMhm,  and  toiygood  foi  thg HiiwHwtiV tHtift '^ n^ht  bchMlrt^his  fMit  M ' 
raon  telBBtyrjand  tho  bread  slkmM 'be  >iairt»ttrtlifMiftaM»  it«Oi«at  'iMd'Orie<  MH'biMm.Wi 
barley  in  equal  parts.    If  he  should  becoirt^  co«CinP«Mef>lllli0<««ht«^' MiM«fse>thelr  M¥^  1. 
drinks  or  wtus  «!•  Mtd  whlta»of''eg|M  %kai^  tog^tlHSil ;  iMd  lMefr>hh»^tMdf WtJisfi  >'^f  h  1H#1^ 
masHh}g>iat6.bt  Mnltt6d,md'bartM£wat^  giaelf^MmiA<fti^iMai|Kld^H»H4yy^tfft^h^'fl^ 
racet  h»  KhMikl  lMV*<»lila  All  ofhifyt  then  hi  MWK(hlhf«<<lt  motiVt^iiAbiif&miWm^^^ 
time  l«  4l««el<lt;  4Md  In  tbe  iMMlnjsibr  tlw^MeJUisniff trtxttlb  4iifirli«t«ail'(fr  tWb^^hfC^  B 
in  ale,  and  the  same  just  before  he  u  led  out  of  the  field.    This  is  an  excellent  method,  bee 
extrmnA uf MMWaAd nstntw^reair this tlA«lb«i>lMuAUiy ^a^lMd )  »mHMi«IJRHMtt hh\ 
othet  bee«ii»ntoff«icf«ik(n«ktf^th«t4Mitr.tink«'Mm  1(M».  ''Aft<$r4i«4M  MUfil^rpofr/lfWelfttt^^ 
up,  atl»ll«»«ttbte(M«pt4|alei;  Hiat^h^ Wy«tf«UMfia)ed «y  ISMhIftg  till  he  tt  Mleti  otlt  tbrt>h>J     '>9  <^ 

6718.  /n  Mi;  rAofCff  qfa  rider  for  winning  a  race,  M4b  iwtieMWy,  as  ft^  aS'^t^sftiMo',  to'^let^  «ttl(h^'>ti} 
not  onliy  Mp«h;  aifid  XtSe^^nt  ItbnHt  If»  vJluM'hiTea^PCfry  eMcic.tt,'nia  knees  MMg  fbtt^  ieWse  to  the 
•addto'^MrtSi  tmtt  tel*  fl^halyth^lre  i  wnd  theto««  tiltned  Inwafds,  so  that  the*  ipars  niaVbe  tttruM  6M.' 
war^  to^  lli#hiNrM^  tteMt  i'tfiateft  hand  fovernittg  «he  hbNe's  frioutb,  and  hh  tight'  th«fivliin  DuHbfr  W^ 
whole  tinl»  of  \ht  vafoc,!  he  mus«  tskc^  dare  ItKiit  mm  Ih  tht^  suddl^,  witliout  W*rtnk  or  AUnmig  \tp  ln't!i($ 
stirrups,  flocne  JcMteys  fency  ttie  last  a  beconrhw  lesft  t  but  It  rs  eertkttl,  that  all  Aotions  of  tm»  K^tRfdo 
really  lncdmMod«  tb* Horse.  In  flparring  tlie  bOMe,  it  is  not  to  bfc  done  bv  sticking  the  nUvts  of  the  1^ 
close  to  the  horse's  sides,  as  if  it  were  intended  to  press  the  wind  out  of  his  bodv ;  but,  on  tire  aontiUrf, 
the  toesiare  to  be  fumed  a  httle  ootwards,  that  Clt«  heels  being  brOugftitiu,  the  spurs  mav|ttst  bc^broc^t 
to  touch  the  sides.  A  shaip  touch  of  this  kind  Will  be  off  mor^  setvice  toward  the  Auiekmhig  of  Khbt^V 
pace,  and  will  sooner  dmw  Mood  than  one  of  the  common  coarse  kiokv.  The  &4peH  JOiHkev  will  never 
spur  hik'  hOrte  tuitil  there  is  great  occasion,  and  then  he  will  A\'Oid  striking  him  unflet'  tJ\e'fbrc  l)!OweU 
betw(*enifhe  thoulderv  and  the  girt;  this  is  the  tendcrest'  parC'Of'il  horve,  and  atoikA  Hxtt^  Is'  to  be. 
reserved  for  the  greatest  extremity.  >  •  •.'i  >.it'      i 

6719e  Akt^  minp^g  the  korse^  It  ought  always  to  be  don^  OV^f  tht*  ihouldit,  ort^h«  ticai*  ^i4^,  accept 
in  very  hard  rtmlfing,  and  on  the  point  of  victory :  then  the  horse  id  to  be  ttvaclc  dn  Aie  fl«rik  Willi  k 
strong  jel^  i  tot  the  skin  Is  the  most  tender  of  alt  there,  and  most 'senile  of  the  la^h.  ^hcn  a  hone' if 
whipped  bM  spurred,  aMd  is  at  the  top  of  his  speed,  if  he  clap  hlv  ears  in  his  poTe,  or  u^iak  hU  tail,  ft  i^ 
a  proof 'thiat  the  )ocker  treats  him  hard,  and*  then  he  ought  to  gh^  him  t»  Much  cOEnffort  as  he  can  Mt 
sawing  the  sriaflle  backwards  and  fbHvards  in  Ms  mouth,  and  by  that  means  fordng  him  Ho  open  Mi 
mouth,  which  will  give  him  wind,  and  be  of  gi^at  service.  If  there  be  any  high  m'vttA  stirring  in  the 
time  of  riding,  the  artfbl  jockey  will  let  his  adversary  lead,  holding  hhrd  behind  him,  till  he  «ct>s  «n  tip. 
portunitt  of  giving  a  loose ;  yet,  In  this  case,  he  must  keep  so  cJoae  behhul,  that  the  other  liomc  ittay  keep 
the  wind  from  him;  and  that  he,  sitting  low,  may  at  once  shelter  himself  under  him,  and  assist  the 
strength  of  the  horse.  If  the  wind  happen  to  be  in  their  lack,  the  e^oert•  la*key  is  to  keep  dheetff 
behind  the  idversary,  that  he  may  have  all  the  advantage  of  the  wind  to  blow  his  horse  along,  ai  it  wercL 
and  at  the  same  tiibelntercept  H  in  regard  to  his  adversary. 

6720.  When  t'tHthing'i^  inpTimootM  -grotnutt  the  jockey  is  to  beat  his  howe  as  mtioh  as  tb^'i^prs^kry  irttf 
give  him  leave,  because  the  horse  is  naturally  more  inclined  t6  spend  himieiri>nrth1i'groilrid;  otrth^^ttf.' 
'trary,  on  deep  earths,  he  may  have  more  lib«ty,  as  he  will  there  spare  himscUl 

67S1.  In  riding  cur  hUl  We  bots^isUwafs  tolM  fiiMured,  by  bearing  him  hard.  Car  Air  of  running  him 
out  of  wind ;  but  in  running  down  hill,  if  the  horse's  feet  and  shoulders  will  bear  it,  and  the  rider 
dares  venM^'his> ntek.  he  mby  have  a  Arit  loosa  kf  the  bofso  have  the  bealB<nrthe  MM)  the  Jo^kef  must 
always  spare  Mm  a  little,  that  he  may  have  a  rascvve  of  strength  to  make  a  push  at  the  last  uoat 

673fiL  Ofo  lhejoekM*i  knowing  the  nahwe  ttfihe  horso  thai  i»  to  nm  against  hftn.n  gneat  deal  dfltetidt ;  ib^ 
by  managtrig  aoeorokigly,  great  advaotagbe  ore  to  bfe  obtained :  thua,  if  the  OfiMisite  horse  is  of  a  hoc  mit 
ilery  dispoaitlony  the  Jockey  la  either  to  run  )ast  behind  hira,  or  cheek  by  joul  with  himt  makitig  a  noijip 
with  the  wblp^'and  by  thattOieuis  fbrCtng*btm  on  Ibstertban  his  rider  wbuld  bavchinn  and  cotiicqueut)y,< 
spending  him  so  much  the  sooner ;  or  else  keej^  btm  |utt  befbre  him,  in-  «uoh  a-  slow  gtllopythat  4ie^ay> 
either  overreaeh,  or  by  traaiil^  em  the  heels  of  tho  fore-hone,  endanger  tumbling  over,  -  Whatever  be 
the  ground  that  theadVeMat7*»  hime  nins  wont  oiit  th^cunning  joekey  is  tt»  ride  the  mosC  vk)tenUy<ov«i^;' 
and  by  this  means  ItwIU  often  happen,  that  hi  Ibltowing  he  either  stuhiblea  or  dans  oa  the  Uk«  Mnf^ivt.; 
The  several  oOTMcfions  of  tb«  hand,  tha  whip,  and  the  spur,  are  also  to  be  dbserviid  in  Che  advetswy.'klMi* 
in  what  number  he  makes^'Use-or  them :  and  when  it  Is  pereeive<  by  any  of  the  symptoms  of  heildlnVdb^d 
the  oars,  or  whi4klntf  tlw  taM,  orvtfetehing  out  the  nose  liko  a  pigi'thot  4he  borbtf  is'almnet  blowiv,  tft^ 
business  is  to  kee^Mm  on  to  (hi*  apeed,  and  he  wlll'be  soon  thrown  out  or  distanoed  I  fthe  Yioraeof  the* 
opponent  looks  dull,  it  i^  a  ilgn  hk  strength  falls  him;  and  if  hie  flanks  beat  much,  it  is  a  sign  that  hia 
wind  begins  to  fail  him,  and  ma  stNngth  will  soon  do  swtea 

C793.  The  ttfter-nuinagemeni  qfa  hone  ttrho-hat  nm  mohides  the  treatment  between  the  heats,' and  the 
treatment  after  the  tace  is  over.  Aflor  every  hc«t  fbr  a  plate,  there  must  bedry  straw,  and  dry  .clothes, 
both  linen  and  woollen,  ready  to  rub  btm  down  all  aver,  after  taking  off  the  sweat  with  wtmt  iS'thlled  a 
8wcat.knire :  that  is,  a  plcee  of  an  oU  sword-blade,  or  some  Mrh  thing;  -  After  tlie  batfo  has  been  well 
rubbed,  he  should  be  chafed  all  over  with  doths  wetted  hi  common-water,  CiU  the  time  of  sthrting  again. 
When  it  is  certainly  known  that  tbe  horse  is  good  at  the  bottom,  and  will  stick  att  the  mark^  he  shwtd  lie 
rid  every  heat  to  the  best  of  his  peiformanee ;  and  the  Jockey  is  as  much  as  possible  tb  aveid  rtdfAff  at 
any  particular  horse,  or  staying  he  any,  but  to  ride  out  the  whole  heat  with  the  best  si>eed  he  banL  "  If, 
on  the  contrary,  he  has  a  fiery  horse  to  ride,  and  one  that  is  hard  to  manage,  hard-mouthed,  and  difllrult 
to  be  held,  he  is  to4)e  started  behind  the  re»t  of  the  horses  with  all  imaginable  cot^aess  and  gentleness ; 
and  when  he  begins  to  ride  at  some  command,  then  the  jockey  is  to  put  up  to  the  other  horses  ;r  and^f  they 
ride  at  their  ease,  and  are  hard  held,  they  are  to  be  drawn  on  (kster ;  and  if  it  be  perceived  that  their  wind 
begins  to  rake  hot,  and  they  want  a  sob,  the  business  is  to  keep  them  up  to  that  speed ;  and  when  they  are 
all  come  within  three  quarters  of  a  mile  of  the  post,  then  is  the  time  to  push  for  it,  and  use  the  utmost 
speed  in  tbe  creature's  power. 

67H.  When  thi  race  is  over,  the  horse  is  immediately  to  lie  dothid  upand  rode  home ;  and  immedlatoly 
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fl»i  hUfeolitaciqto  the  itAUeytlMMlovliwdrkik  b  l»beg^ 

put  them  Into  a,  pint  sod  a  half  or  aouod  als.  mad«  wsm ;  and  lei  it  te  giw  with  a  b«in.  Alter  tats,  he 
If  to  be  rubbed  well  down,  and  the  •addleupUce  rubbed  ov«r  with  warm  water,  and  Tinesar,  and  the  ptaoee 
where  the  •purs  have  ttniohed,  with  the  wme  s  after  thia  he  ihouid  have  a  feed  of  rye4iread,  then  a  nood 
maah,  and  at  fome  time  after  these  aa  much  hay  and  oata  aa  he  wall  eat  Hii  ligi,  after  thla,  fhoold  b» 
bathed  fome  ttme  with  a  mixture  of  vinesar  and  water. 

SoBSBCT.  8.  Managemeni  and  Working  if  the  Hunterk 

ens.  7V«MniMte«ntfi00rMv</'*'Awiterindude8hispi«par8tloafarhiuting,htoeooA 
hia  treatment  while  taking  hit  regiuar  day's  work  in  the  fleld»  wliether  after  buck,  fin,  or  hare  hautda. 

St9fi  Tkajtnparatiim  afikt  ktmter  must,  like  that  of  the  race  barse,  be  oonmeneed  by  an  estinate  of 
his  state  and  eoodttion.  If  taken  ftesh  fVom  graaSf  it  should  be  in  due  ttme:  flnt,  that  he  may  be  weill 
prepared ;  and  next,  because  the  grass  does  not  yieltl  much  nutriaaent  in  the  heat  of  summer.  A  still 
better  method  la  to  continue  to  let  him  run  out  in  the  day  and  erase,  having  a  shed  to  Iwuse  himself  ftom 
heat  and  rain.  He  is  also  to  be  fed  and  exercised,  nearly  as  in  the  eommon  training,  for  hunting  condition. 
'      ■■  .    -    -      -         rrackSL  hide-bound,  <»  surfeit  J  and  he  will  1  ■  - — 


In  this  way  be  is  sure  to  be  ft-ee  flrom  cracks^  hide.bound,  ox  surfeit ;  and  he  will  prove  infinitely  more 

hardy  afterwards   It  Is  even  the  prtDtioe  with  seme  of  the  best  sportsmen  to  allow  their  horses  to  m ' 

all  the  hunting  season,  unlets  the  weether  be  very  severe ;  when  thev  are  only  stabled  in  a  loose  i 


hardy  afterwards  It  Is  even  the  prtDtioe  with  seme  of  the  best  sportsmen  to  allow  their  horses  to  ran  owi 
all  the  hunting  season,  unlets  the  weether  be  very  severe ;  when  the/  are  only  stabled  in  a  loose  pVM» 
They  are  allowed  as  much  com  as  they  can  eat,  and  are  found,  if  a  little  rougher  in  their  ceat^  InflnitelF 


superior  ha  hardihood,  and  exemption  ftom  the  dangers  of  cold. 

.  67S7.  A  ktaUer  taken  Jtvm  grmu  or  hi  very  leercase  should  be  treated  aa  already  ftUly  detailed 

under  condition.  (64M.)    Great  care  must  be  taken  that  all  the  aluntiona  in  beet  of  stebie.  cMhiag. 

^heding,  Ac,  ere  gradually  brought  about ;  by  whiofa  means  his  flesh  will  harden  gradually*  and  by  using 

flrst  walking  exercise,  and  increasing  it  as  he  advaness  in  flesh  and  strength,  his  wind  also  wUi  beooBM 

cxcellenti 

G7£8.  /a  the  pkgikiimg  cf  kMmUr$^  particuUulv  whc»  they  are  low  in  flesh,  much  caution  is  requisite 
that  it  be  not  over.dooe.  It  is  the  practice  with  some,  and  by  no  means  a  bad  one.  to  give  no  physic  i 
but  to  give  more  time  in  the  preparation.  Others,  again,  give  mild  grass  physic,  which  is  an  exoeUoiw 
plan,  when  the  weather  U  fine  (See  PAycfeAA^.  6544^) 

em.  The  wreparaUim  o/*  a  hunter  m  JnU  Ae$h  and  not  Jrem  grm  depends  prindpaUy  on  n^nlar 
exercise,  and  the  best  hard  food;  physickbg  him  or  not,  according  as  he  may  be  suspected  to  be fou}. or 
as  his  wind  may  seem  to  want  mending ;  but  above  all,  whatever  is  done^  shouU  be  done  regularly  ;.  and 
his  exercise  should  be  rather  long  continued  than  violent  Oats  with  beans  are  the  proper  hard  'food  ftar 
hunters,  taking  care  that  the  beans  do  not  constipate  the  bowels ;  which  must  be  obviated  by  bran  mixed 
with  the  other  food,  if  such  should  be  the  case^  Bread  b  not  necessary,  but  lor  tender  dehcate  hones ; 
but  every  thing  should  be  of  the  best 

6130.  The  day  before  a  horae  U  to  hunt  it  is  common  to  treat  him  somewhat  diflRsrently,  but  this 
is  seldom  necessary.  It  is  evident  he  should  be  well  fed,  and  that  not  late  at  night,  that  be  may  lie  down 
early.  Some  feed  in  the  morning,  which  others  avoid ;  but  when  it  is  considered,  as  has  been  fully  ex- 
pkiined  (6401;,  how  ill  a  horse  bears  fiMting,  it  will  be  at  once  seen,  that  if  very  early  in  the  morning,  u 
by  Ave  o'clock,  he  could  be  fed  with  a  moderate  quantity  of  com  wetted,  it  weuld  tend  to  support  him 
through  the  daj^ 

h7sX  On  the  reinm  qf  a  koru  frtm  hwting^  the  care  bestowed  on  him  should  bo  extreme  j  as  on  it 
depends  the  Immediate  recovery  of  his  strength.  If  he  have  fasted  very  long,  and  particularly  if  he  be 
disinclined  to  eat  of  himself,  horn  down  a  pint  of  ale,  with  two  pints  of  thick  gruel  No  prudent  sporta- 
aian  will  bring  in  a  horse  hot;  but  if  unavoidable  accidenU  prevent  this  caution,  le(  the  horse  be  again 
led  out  for  a  few  minutes,  hooded  and  clothed ;  but  be  must  have  ftesh  clothes  when  afterwards  dressed. 
Encourage  him  to  stale  as  quickly  as  possible,  after  which  proceed  to  hand.rub  him  all  over  careftiUy^ 
placing  before  him  a  tittle  of  the  best  hay  well  sprinkled  with  water.  If  he  reftise  this,  oflbr  him  three 
quarts  of  very  clean  chilled  water.  When  perfectly  cleaned,  let  his  feet  be  careAiUy  examined,  that 
stubs  have  not  pierced  them,  or  that  his  shoes  have  not  been  forced  awry  by  over.reachlng,  or  by  the 
iuction  of  clayey  ground }  or  that  thorns  be  not  lodged  in  his  knees,  bocks,  and  sinews.  After  all  these  , 
matters  have  bc«n  well  attended  to,  remove  him  from  his  stall  to  a  loose  box,  well  bedded  upi  A  loose 
box  is  invaluable  to  a  hunter;  it  gives  room  for  stirring  to  prevent  the  swelling  of  the  legs;  and  is  better 
than  bandaging  when  it  can  be  avoided,  which  gives  a  disinclination  to  He  down.  If  the  horse  be  off  hia 
food  the  next  day.  give  him  a  cordial  ball  (f>l.  Pharm.  656SL)  and  a  malt  mash,  and  afterwards  a  few  cut 
carrots,  which  will  assist  to  bring  him  round  more  speedily. 

SuBsxcT.  8.      Working  and  Managemeni  (f  Siding  Honeu  . 

ff!$SL  The  workmg  and  managing  qf  hackney  or  riding  horses  include  what  is  required  for  them  9i 
pleasure  horses  for  ordinary  airings :  and  what  they  require  when  used  for  purposes  of  travelling  or  long 
Jonmeylngs.  It  embraces  also  their  stable  management  In  general,  with  the  proper  care  ot  horse  and 
stable  ^qwintments :  all  which  are  usually  entrusted  to  a  servant,  popularly  called  a  groom,  whose  quali. 
fleations  should  be,  moderate  sise,  light  weight,  activity  and  courage.  Joined  with  extreme  mikiness  and 

rd  temper;  and  above  all,  a  natural  love  of  horses,  tnr  which  every  thing  required  is  doneaa  a  pleasure 
the  animal  he  k>ves,  and  not  as  a  task  for  those  he  is  indifferent  ta 

67^3.  The  haehney  Ji»r  gentiemen's  airings  should  be  In  high  condition,  because  a  fine  coat  Is  usually 
thought  rcquialte;  and  here  the  groom  ought  to  be  diligent  that  he  may  keep  up  this  condition  by  regn. 
larity  and  dressing,  more  than  by  heat,  clothing,  and  cordials.  'Whenever  his  master  does  not  use  hia 
horse,  he  must  not  fail  to  exercise  him  >.but  principally  by  walking)  to  keep  up  his  condition,  and  to  keep 
down  useless  fieth  and  swellings  of  the  heels.  The  horse  appointments  arc  to  be  peculiarly  bright  and  clean. 
The  bridle  should  be  billetted  and  buckled,  that  the  bits  may  be  removed  to  dean  them  without  soUing 
the  leather,  which  cleaning  ought  not  to  be  done  with  rough  materials,  but  fine  powder  and  polishing:  On 
the  return  flrom  exercise,  they  should  be  wiped  dry  and  then  oiled.  Two  pair  of  giiths  sbouU  be  used^ 
that  a  clean  pair  may  always  be  ready,  and  the  same  if  saddle  cloths  are  used. 

6734  The  preparation  JoTt  and  the  eare  qf  a  horse  on,  ajommey  involve  many  particulart  wbteh  shonid 
hot  escape  the  eye  of  the  master.  The  first  is.  Is  the  horse  in  hard  travelling  condition  P  Next,  Do  his 
appointments  all  fit,  and  are  they  In  proper  order  ?  The  bridle  for  journeying  shouM  always  be  a  double 
curbed  one.  The  snaflle  can  be  ridden  with,  certainly ;  but  the  snaflle  cannot  do  the  work  of  the  curt^ 
in  staying  a  horse,  in  saving  him  ftom  the  ground  under  stumbling  or  fetigue,  or  throwing  him  en  hia 
haunches,  or  in  lightening  bis  mouth.  The  bridle  shouki  not  be  new.  but  one  to  which  the  horse  is  ac 
Ohstomed.  It  is  of  stiU  more  consequence  that  the  saddle  be  one  that  the  horse  has  worn  before,  and  that 
fits  him  thoroughly.  The  girths  shonid  also  be  of  the  best  materlaU  to  prevent  accidents ;  and  If  the  saddle 
be  lUble  Co  come  forward,  however  objectionable  the  appearance,  a  crupper  had  better  be  uaed.  Some 
days  before  a  long  Journey  is  attempted,  if  the  shoes  are  not  In  order,  shoe  the  hone ;  but  by  no  mcana 
let  it  be  done  as  you  set  off,  otherwic  having  proceeded  on  the  Journey  a  few  mites,  you  find  that  one  foot 
to  pricked,  and  lameness  ensues;  or.  if  this  be  not  the  case,  one  or  more  shoes  pinch,  or  do  not  settle  to 
the  feet :  all  which  cannot  be  so  well  altered  as  by  your  own  smith. 

6735.  //  is  always  best  to  begin  a  bmg  Journey  by  short  stages,  which  accustona  the  horse  to  continued 
exertion.  This  is  the  more  particuUrly  necessary  if  he  have  not  been  accustomed  to  travel  thus,  or  if  he 
be  not  in  the  best  condition.  The  dlrcancc  a  horse  canjrcrform  with  ease  depends  greatly  on  ciicumstanoca* 

3  T 
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light cMCMfd  hwki,  ▼wry  joung  ooet,  and  web  «i  rnn  tow  In  flerii,  require  oAmbritiiig^putlciilariy  In 
hot  weether ;  hones  in  ftill  cooditlon,  above  their  work,  and  well  carcaaeed,  and  cuch  nwnlkvmtertm 
to  ten  or  twdve  years  old,  are  better  when  ridden  a  stage  of  Afteen  or  twenty  miles,  with  a  nropoctianate 
length  of  baiting  time  afterwards,  than  when  baited  often,  with  short  stopfiages :  the  state  or  the  weather 
should  also  be  considered ;  when  it  is  very  hot  the  stages  should  be  necessarily  shorter. 

67S&  To  a  proper  consideration  of  the  baiting  timet  on  ajowmey^  the  physiology  of  digestion  should  be 
studied.  (6400.)  ratiguc  weakens  tne  stomach  :  when  we  ourselves  are  tired^we  seldom  nave  much  indi. 
nation  to  eat,  and  fatigue  also  prevents  activity  in  the  dicestive  powers.  To  allay  these  consequences, 
ride  the  horse  gently  the  last  two  or  three  miles.  If  a  bandfUl  of  gnus  can  be  got  at  the  nwdokie,  it  will 
wondniblly  ren^h  your  horse,  and  not  delay  you  three  minutrs.  In  hot'weather,  let  the  horse  have 
two  or  three  go.<lowns  (gulps),  but  not  more,  of  water  occasionally  ss  you  psas  a  pond ;  this  tends  to  pr*. 
vent  excessive  iktigue  Occasionally  walk  yourself  up-hill,  which  sreatly  relievos  him,  and  at  such  time 
remove  the  saddle,  by  shifting  which,  only  half  an  inch,  you  greatly  relieve  him ;  and  during  thisUms^ 
perhiys,  he  may  stale,  which  also  is  very  refteshing  to  him.  It  may  be  as  well,  tai  a  flinty  country,  to  take 
this  opportunity  of  examining  that  no  stones  are  got  into  the  feet  likewise 

6737.  When  a  horse  is  brought  into  an  inn  from  hit  Joumep,  If  he  be  very  hot,  first  lei  him  be  allowed 
time  to  stale ;  let  his  saddle  be  taken  off*,  and  with  a  sweat  knife  draw  the  perspiration  away ;  then,  witti 
a  rag  thrown  over  him,  let  him  be  led  out  and  walked  in  some  sheMfered  place  till  ceol,  by  which  meana 
he  will  not  afterwards  break  out  into  a  secondary  and  hurtftil  sweat :  but  by  no  means  let  an  idle  ostler 
hang  him  to  dry  without  the  stable.  Being  now  dried,  remove  him  to  the  stable,  where  let  some  good 
hay,  sprinkled  with  water,  be  placed  before  him :  if  very  thirsty,  give  three  or  ftmr  quarts  of  water  now» 
and  the  remainder  in  half  an  hour,  and  then  let  him  be  thoroughly  dressed,  hand-rubbed,  foot-picked,  and 
foot-washed :  but  by  no  means  let  him  be  ridden  into  water ;  or,  if  this  practice  is  customary,  and  cannot 
be  avoided,  let  it  be  not  higher  than  the  knees,  and  afterwards  insist  on  the  legs  being  rubbed  peifectly 
dry  I  but  good  hand-rabbing  and  Ugbt  sponging  is  better  than  washing.  Having  thus  made  him  comfort- 
able,  proceed  to  feed  him  wkh  com  and  beans  according  as  he  is  used. 

6735.  To  feed  a  horse  urhen  very  hard  ridden,  or  if  wealtly  and  tender.  It  is  often  found  useAil  to  give 
bread,  or  bread  with  ale :  if  this  be  also  reftised,  bom  down  oatmeal  and  ale,  or  gruel  and  ale.  It  to  of 
the  utmost  consequence  if  the  journey  is  to  be  of  several  days'  continuance,  or  if  it  is  to  consist  of  a 
great  distance  in  one  or  two  days,  that  the  baitings  are  sufficiently  long  to  allow  the  horse  to  digest  his 
food :  digestion  does  not  begin  in  less  than  an  hour,  and  is  not  completed  in  less  than  three ;  consequently 
any  bait  that  is  less  than  two  hours  fells  of  its  obiect ;  and  such  a  horse  rather  travels  on  his  former 
strength  Uian  on  his  renewed  strength,  and  therefore  It  cannot  continue  After  a  horse  is  fed  he  wiB 
sometimes  lie  down ;  by  all  means  encourage  this,  and  if  he  is  used  to  do  it,  get  him  a  retired  corner  staB 
for  the  imrpose. 

f*m.  The  night  baiting  of  a  jommeyinm  horse  should  embrace  all  the  foregoing  particulars,  with  tb« 
addition  of  foot  stopping :  and  care  that  bis  stable  be  of  the  usual  temperature  to  that  to  which  he  is  ac 
customed :  and  that  no  wind  or  rain  can  come  to  him.  Give  him  now  a  ftill  supply  of  water :  if  he  has 
been  at  all  exposed  to  cold,  mash  him,  or  if  his  dung  be  dried  by  heat,  do  the  same ;  otherwi«e,  let  a  good 
proportion  of  oats  and  beans  be  his  supper,  with  bay,  not  to  blow  on  half  the  night,  but  enough  only  to 
afibrd  nutriment 

6740.  When  returned  home  from  a  Joumef,  if  It  has  been  a  severe  one,  let  the  home  have  his  fore 
shoes  taken  off,  and,  if  possible,  remove  him  to  a  loose  box,  with  plenty  of  litter ;  but  if  the  stones  be 
rough,  or  the  pavement  be  uneven,  put  on  tips,  or  meririy  loosen  the  nails  of  those  shoes  he  has  on ;  keep 
the  fbet  continually  moist  by  a  wet  cloth,  and  stop  them  ac  night  if  the  shoes  be  left  on  ;  mash  him  regu. 
larlv,  and  If  very  much  fatisued.  or  reduced,  let  him  have  malt  or  carrots,  and  if  possible,  turn  him  out 
an  hour  or  two  in  the  middle  of  the  day  to  graze':  bleeding  or  physicking  are  unnecessary,  unless  the 
horse  shows  signs  of  fbar.  If  the  legs  be  Inclined  to  swell,  bathe  them  with  vinegar  and  chambeslye,  and 
bandage  them  up  during  the  day,  but  not  at  nlgbt,  and  the  horse  wUl  soon  recover  to  his  fbrmcr  state. 

SvBsxcT.  4.     Horses  in  Cvrrides  and  Coaches* 

6741.  In  vorkktM  and  managing  horses  in  curriclest  two-wheeled  chaises,  and  similar  cases,  gnat  fediiM 
and  nicety  is  requu^,  not  to  overload  or  overdrive  the  animal ;  to  see  that  the  weight  is  duly  pvopoiu 
turned  between  Uie  wheels  and  horse's  back,  and  that  the  harness  does  not  pinch  :  but  no  directions  on 

this  head  can  be  of  much 

use,  unless  the  driver  be  a 

humane    and    conaiderBic 

person,  and  one  who  sets  a 

just  value  on  the  services  of 

the  noble  animal  committed 

to   him.     In.  Russia,   the 

drivers  of  two. wheeled  cac 

riages,  as  droscheys,  sledges, 

and  others,  oonresponding  to 

our  gigs  and  cumdes,  have 

a  barbarous  custom  of  teach. 

ing  the  horses  to  turn  round 

tbdr  heads,  the-  one  to  the 

left,  and  the  other  to  the 

right  (Jg-  850.),  the  sight  of 

which  is  very  offensive  to  a 

stranger. 

6748.  In  working  and  managing  coach  horses,  the  same  attention  to  grooming  In  all  its  departments  is 

required  as  for  saddle  horses.    Coach  horses  should  never  be  brought  into  fUlfwork  beftare  they  are  five 

years  old :  when  well  fled  on  hard  food,  they  may  be  worked  at  an  average  of  thirty  miles  a  day  at  twice 

In  general  they  should  not  be  longer  than  five  or  six  hours  In  the  yoke  at  a  time    Their  primapal  meals 

should  be  in  the  morning  and  after  their  work  is  over  for  the  day,  as  the  action  of  trotting  fbst  materially 

Impedes  digestion. 

SuBsscT.  5.      Working  of  Cart,  Waggon^  and  Farm  Horses. 

tn^S.  In  taorking  and  managing  cart  and  waggon  horses,  a  similar  attention  is  requisite  as  for  coach 
hones,  though  perhaps  in  a  somewhat  less  degree,  the  animal  being  hardier. 

6744  The  working  and  managing  qffarm  horses  includes  the  age  at  which  they  are  put  to  work,  the 
quantity  of  work  they  should  perform,  and  their  feeding  and  general  management 

6745.  The  age  at  which  horses  fire  put  to  fuii  work,  M  the  labours  of  a  farm,  is  usually  when  four  or 
five  years  old,  according  to  the  nature  of  the  soil,  and  the  numbers  of  the  team :  but  they  are  always 
understood  to  be  able  to  nay  for  their  maintenance  after  they  are  three  years  old,  by  occasional  work 
in  ploughing  and  harrowing.  Brown  thinks  it  probable  they  might  be  put  to  work  at  four  years  old,  were 
the  same  attention  paid  to  their  breeding  and  rearing  that  U  paid  to  cattle  and  shcepi 

6746.  Tkc  work  which  p  farm  horse  ought  to  perform  is  evidently  a  question  of  circumstances,  which 
docs  not  admit  of  any  precise  solution :  a  two- horse  plough  may.  on  an  average^  work  about  an  English 
acre  a  day  throughout  the  year  •,  and,  in  general,  according  to  the  nature  of  the  soiL  and  the  labour  thai 
has  been  previously  bestowed  on  it,  a  pair  of  horses,  in  ploughing,  may  travel  daily  fh>m  ten  to  fifteen 
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■Mn»  0v«rc<)ittlng  a  degree  of  vnistance  equal  to  ttam  ftmr  to  ten  hundnxl  weight.  On  a  well  made 
road,  Che  same  honet  will  draw  about  a  ton  In  a  two-wheeled  cart  for  twenty  or  twentjr-flve  raUcf  every 
day ;  and  one  of  the  better  lort,  in  the  dow  movement  of  the  carrier  or  waggoner,  commonlv  draws  thia 
weight  by  himself  on  the  best  turnpike  roads.  In  some  places  horses  are  in  the  yoke,  when  tne  length  &t 
the  dav  permits,  nine  hours,  and  in  others  ten  hours  a  day ;  but  for  three  or  four  months  in  winter,  only 
fVom  Dve  to  eight  houni  In  the  former  season  they  are  allowed  to  feed  and  rest  two  hours  from  midday, 
and  in  the  latter  they  have  A  little  corn  on  the  field,  when  working  as  long  as  there  is  day  light,  but  none 
if  they  work  only  Ave  or  six  hours.    iSttp,  Ene.  Brit.  art.  Agr.) 

fi747.  Tkejeedmg  qffarm  hortet  is  a  subiect  of  great  agricultural  importance,  and  has  excited  consider^ 
able  diacnssion  among  speculative  agriculturists,  who  have  generally  urged  the  great  expenses  attending 
it  as  an  argument  against  horses,  m  favour  of  oxen.  Others,  without  preferruiR  oxen  to  horses,  have^ 
Instead  of  corn  and  hay,  proposed  to  feed  them  on  roots,  leaven,  whins,  and  even  naws  from  the  hedges. 
The  latter  have  been  given  in  large  quantities  by  West  of  Hampshire,  and,  it  is  said  {ComptHe  Farmer^ 
art  Team)t  were  found  to  answer,  liiat  horses  as  well  a«  men  may  live  on  very  inferior  food  is  evident ; 
but  that  either  will  be  able  to  perrorm  their  work  under  such  treatment,  as  weii  as  if  they  were  properly 
nourished,  is  contrary  to  reason  and  experience.  It  is  observed  by  the  judicious  writer  so  often  quoted, 
that  honet  can  never  perform  their  labour,  according  to  the  present  courses  of  husbandry,  on  carrots, 
turnips,  potatoes,  or  other  roots  alone,  or  as  their  chief  food.  They  will  work  and  thrive  on  such  food  ; 
but  tmqr  wiU  work  as  much  more,  and  thrive  as  much  better,  arith  oats  or  beans  in  addition,  as  fully  to 
rapajr  the  diSbreoce  in  expense.  One  of  the  three  meals  a  day,  which  farm  horses  usually  recdve,  may 
consist  of  roota;  and  a  few  of  them,  every  twenty.four  hours,  are  highly  conducive  to  the  health  of  the 
animala ;  but  we  have  neviar  had  occasion  to  see  an^  horse  work  rcgularlv  throughout  the  year,  in  the 
way  they  are  usually  worked  in  the  best  cultivated  districts,  without  an  allowance  of  at  least  an  English 
pedt  of  oata,  or  mixed  oats  and  beans,  daily,  lesa  or  more  at  particular  periods,  but  rather  more  than  tbit 
quantity  for  at  least  nine  montlis  in  the  year. 

ar-ia  9rm»n  does  not  approve  of  giving  much  grain  to  young  horses,  thinking  it  expensive,  and  not  so 
conducive  to  their  health  as  when  they  are  supported  on  green  food.  In  the  winter  and  spring  months,  a 
few  turnips  are  eminently  beneficial  to  voung  horses,  by  keeping  their  blood  in  good  order,  swelling  their 
bone,  and  hastening  their  growth.  A  pientiral  supply  of  grass  in  summer  ought  always  to  be  allowed,  at 
their  condition  through  the  winter  depends  greatly  upon  that  circumstance.  It  is  an  oblect  deserving  of 
attention,  that  flesh  once  gained  ought  never  to  be  lost,  but  that  every  animal  whatever  should  be  kept  in 
a  progressive  state  of  improvement,  and  not  suflbrcd  to  take  a  retrograde  course,  which  afterwards  must 
be  maijla  up  by  extra  feeding,  or  a  lost  be  sustained,  in  a  direct  proportloo  to  the  degree  of  TetrogradatiOB 
that  has  actually  occurred. 

€74&.  Thelcumwu  qfaJanner'M  toorAing  cai/ltt  and  their  reluctant  movements,  clearly  mark  bfs  un- 
prosperous  conditieni  There  are  particular  operations,  indeed,  such  as  tumip-sowing,  seeding,  fallows, 
harvest-work,  ftc.,  which  reauire  to  be  executed  with  so  great  despatch  in  our  variable  clunate,  that  un» 
usual  exertions  are  often  indispensable.  At  these  times,  it  is  hardly  possible,  by  the  richest  food  and  the 
most  carefUl  treatment,  to  prevent  the  animals  f^om  losing  flesh,  sometimes  even  when  their  mirit  and 
vigour  are  not  perceptibly  impaired.  Such  labours,  however,  do  not  continue  long,  and  should  always  b« 
ftmowed  by  a  corresponding  period  of  indulgence  It  is  particularly  dangerous  and  unmrotitable  to  begin 
the  spring  labour  with  horses  worn  down  by  bad  treatment  during  winter.    [Sup.  Enc.  BrU.  art  Agr^ 

GJSi.  DonalfUon  observes,  that  the  coarse  garbage  with  which  farm  horses  are  commonly  stuflbd,  proflt* 
ably  or  otherwise,  is  the  real  cause  of  the  frequent  occurrence  among  them  of  blindness,  grease,  and  colic } 
more  particularly  the  last,  which,  with  care,  might  be  prevented  from  happening  so  frequently.  The 
remedy  lies  in  physic,  once  or  twice  a  year ;  either  the  regular  aloctic  dose,  or  salts  given  in  pails  of  warm 
,  water,  or  ^ul^bu^  and  cream  of  tartar ;  one  third  of  the  latter  mixetl  in  the  com.  All  horses  kept  In  the 
stal^le  becore^  iporc  or  less,  internalijr  loaded ;  and  it  is  a 


liencDted  with  others  by  purging  physic. 
«-jRi    -r*^  ^M — ^-and  dresging  -'  '- 


i  on  error  to  suppoee  cart-horset  are  nofequidly 


6751.  Tke  cleaning  and  dressing  t^farm  horse*  was  formerlv  very  little  attended  to ;  but  at  present  Its 
importance  to  the  health  of  the  animal  is  better  undcrstoo<t.  Donaldson  recommends  that  the  heels,  legs, 
bend  of  the  knee,  and  hock,  the  twist  under  the  flanks ;  in  short,  all  parts  out  of  sight,  of  cart  horses; 
whilst  standing  in  the  house,  should  be  kept  perfectly  free  from  dirt  and  scurf,  and  the  skin  supple ;  the 
parts  more  in  sight  will  take  care  of  themselves.  In  n  deep  country,  it  it  much  the  better  practice,  not. 
withstanding  the  prejudice  to  the  contrary,  to  trim  their  legs  coach.horse  fashion.  It  It  now  well  under, 
stood,  the  editor  of  The  Farmer^s  Magaztne  observes,  that  the  liberal  uae  of  the  bruth  and  the  currycomb 
twice  a  day ;  (Yeouent  but  moderate  meals,  consisting  of  a  due  proportion  of  succulent  joined  to  more 
solid  food ;  abundance  of  fresh  litter,  and  great  attention  to  method  and  cleanUness,  are  at  indispensable 
in  the  stable  of  a  farmer  (as  far  as  is  consistent  with  a  just  regard  to  t!conomy)  as  they  have  always  been 
held  to  be  in  the  treatment  of  horses  kept  for  pleasure.  Good  dressing,  with  all  well  infbrmed  and  atten- 
tive  men,  is  considered  to  be  no  less  necessary  to  the  thriving  of  the  horeet  than  good  fteding ;  accordlQg 
to  a  common  expression,  it  is  equal  to  half  their  food. 

67.^  The  general  management  qf  farm  hones  in  the  improved  ditiHcta  ef  the  north  may  be  presented 
as  a  good  example.  There,  for  about  four  months  in  summer,  horsca  arc  fM  on  pastures }  or  on  clover 
and  ryeugrass,  and  tares  cut  green,  and  brought  home  to  the  stable  or  foid.yard ;  the  latter  method  being 
by  far  the  most  economical  and  advantageous.  'For  the  other  eight  months,  they  are  kept  on  the  straw  of 
oatn,  beaas,  and  peat,  and  on  clover  and  ryegrass  hay.  As  soon  as  the  grass  fails  towards  the  end  of 
autumn,  they  have  hay  tor  a  few  weeks,  and  when  the  days  become  so  short  as  to  allow  of  no  more  than 
from  six  to  eight  houra'  work,  they  are  very  generally  fed  with  diifbrent  kinds  of  straw,  according  to  the 
dxcumstances  of  the  flirm  :  in  the  month  of  March  they  are  again  put  to  hay  till  the  graa  is  ready  for 
being  cut  Tbreughout  all  the  year  ihey  are  allowed  more  or  less  corn,  when  constantly  worked ;  and 
during  the  lime  they  are  on  dry  fbddec,  particularly  when  on  straw,  they  hare  potatoes,  yams,  or  Swedish 
tumipa,  once  a  day,  sometimes  boiled  barlev.  and,  m  a  few  instances,  carrots.  A  portion  of  some  of  these 
roots  IS  of  great  importance  to  the  health  of  norses,  when  succulent  herbage  Is  hrst  exchanged  for  hay  at 
the  end  of  autumn ;  and  it  is  no  lest  so  towards  the  latter  end  of  spring,  when  hay  has  become  sapless,  and 
the  labour  is  usually  severe.  At  these  two  periods,  therefore,  it  is  the  practice  of  all  carefUl  managers  to 
give  an  ample  allowance  of  some  of  these  roots,  even  though  they  should  be  withheld  for  a  ftew  weeks 
ttiiring  the  intermediate  period. 

675S.  The  qua$Uity  ^  these  different  articles  qfjbod  must  depend  on  the  site  of  the  horses,  and  the 
labour  they  perform ;  and  the  value  upon  the  pricet  of  dlfibrent  seasons,  and,  in  every  season,  on  the 
situation  of  the  ftrm  with  respect  to  markets,  particularly  for  hay  and  roots,  which  bring  a  very  diflbient 
price  near  large  towns,  and  at  a  few  miles  distant  It  Is  for  these  reasons  that  the  yearly  expense  of  a 
horse't  maintenance  hat  been  estimated  at  almost  every  sum,  Arom  15^  to  40/.  But  it  is  only  necessary  to 
attend  to  the  expenteof  feeding  horses  that  are  capable  of  performing  the  labour  required  of  them,  under 
the  most  correct  and  spirited  management  Such  horses  are  fed  with  oats,  sometimes  with  beans,  three 
tines  a  day,  for  about  eight  months ;  and  twice  a  day  for  the  other  four,  when  at  grass ;  and,  at  the  rate 
of  eight  feeds  per  bushel,  each  horse  will  eat  fifteen  quarters  of  oats,  or  twenty  boils  Linlithgow  measure 
in  the  year.  When  on  hay,  he  will  require  about  one  stone  of  twenty-two  pounds  avotrdupotse  daily,  and 
Ave  pounds  mora  if  he  does  not  get  roots.  One  English  acre  of  clover  and  ryegrass,  and  tares,  may  be 
necessary  for  Ibur  months*  soiling ;  and  a  quarter  of  an  acre  of  potatoes,  yams,  or  Swedislt  tumipe,  during 
the  eight  months  he  is  fed  with  hay  or  straw.  The  use  of  these  roots  may  admit  of  a  small  diminution  of 
the  quantity  of  com  in  the  winter  months,  or  a  part  of  it  may  be,  as  it  almost  always  it^  of  an  inferior 
quality. 
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'  6754.  The  eMpenuqf/udhig  a  kOTHtkrougkout'lMaiftarmafikmfaon  he  Mtkma/toii  In  n^ 

tity,  as  follows  :  — 

Oau,  ikfkecn  qiuartciB.  SCnv  Ibr  oUmt  fcor  tnontte,  bdT  lb*  pilet  of  ba*. 

SoUlnfc,oD«M3«<irclonraadx7*-inn,iuMlt«nn.  Pouilo«»7Mn,«r  8w«dkk«BBtr«»iMnw 

H«]r  port  of  Oetobw  and  No««mb«r,  lURb»  Apill«  and  (3Wp..  4«*  «■!•  4ffr.l 

May,  1^  ton. 
6755.  T%e  eaUni  qfland  rt^tUrtdJor  a  horse's  maimUHanoe,  tmppotimf  th«  mdlki  be  qf  »  me^mm  fti^Uiu, 
nuv  be  about  Ave  acres ;  that  if,  for  oats  three  acres,  soiling  one,  and  one  more  for  hay  and  roociL .  On 
rich  soils  four  acres  will  be  suflcient ;  but  on  ooor  soils,  and  wherever  bMsas  are  kept  at  pasture,  tbe  pro> 
41180  of  six  acres  and  a  half,  or  seven  acres,  will  be  consumed  by  one  of  them,  when  worked  m  the  maaacr 
alreadr  mentioned.  The  straw  of  about  two  acres  must  be  allowed  for  fodder  and  litter,  the  last  of  which 
has  M*  been  stated  above  i  because,  at  a  distance  ttoto.  towns,  whiU  is  allowed  for  litter  must,  at  any  rate, 
be  eonverted  into  dung.  If  sixty  acres,  therefore,  should  be  assumed  as  the  average  extent  of  land  that 
may^e  kept  in  cultivation  by  two  hones,  according  to  the  beet  courses  of  modem  husbandry,  the  produce 
of  toi  acres  q€  this  will  be  reouired  for  their  maintenance ;  or.  a  horse  consumes  the  produce  of  one  acre 
out  of  every  six  which  he  cultivates,, according  to  a  four  or  six  years*  course,  and  something  more  than 
oae  aire  oat  of  every  ive  which  he  ploughs  annually.    {Qmeral  Rtpart  qf  Sootlamd,  voJ.  iii,  ^  192.)    ^ 


*-  Cha*.  II. 

Thf  Ais,  -^  ^E^us  Aj)nuj  L.     Ane,  Fh  ;  Enii  Oer» ;  Amo,  Span. ;  and  A$tnot  ttaL 

675€.'  The  a«r  is  a  native  of  the  mountainous  desests  of  Tartary,  of  Arabia,  Penia* 
and  other  parts  of  the  Asiatic  continent ;  and  at  present  is  Teir  generally  domesticated 
throughout  most  civilised  coimtriea.  lite  wild  aaa  £eeds  chiefly  on  the  most  saline  or 
bitter  pUnts  of  the  desert,  as  the  kalis,  atriplices,  chenopodium,  &c. ;  and  also  prefers  the 
saltest  and  most  brackish  water  to  that  which  is  i^h.  Of  this  the  himters  are  aware, 
and  usually  station  themselves  near  the  ponds  to  which  they  resort  to  drink.  Their 
manners  greatly  resemble  those  of  the  wild  horse.  They  assemble  in  troops  undor  the 
conduct  oi^a  leader,  or  sentinel ;  and  are  extremely  shy  and  vigilant.  They  will,  how- 
ever, stop  in  the  midst  of  their  course,  and  even  suffer  the  approach  of  man,  and  then 
dart  off  vnth  the  utmost  rapidity.  They  have  been  at  all  times  celebrated  for  their  swift- 
ness.    Their  voice  resembles  that  of  the  common  ass,  but  is  shriller. 

6757.  T%e  exeUenek*  and  d^ectt  qf  the  common  a$$  have  amfdy  engaged  the  lively  pens  of  several 
descriptive  writers  on  the  history  of  animals ;  and  of  none  with  more  happy  eflftet  than  those  of  the 
eloquent  Buflbn,  and  the  ingenious  Abb<  la  Fluche.  The  ass,  in  his  natiural  temper,  is  humble,  patient, 
and  quiety  and  bears  correction  with  firmness.    He  is  extremely  hardy,  both  wltb  rmrd  to  the^iantlty 


and  quahty  of  his  food,  contentine  himself  with  the  most  harsh  and  disagreeable  herbs,  whi<^  other 
•-  •  will  scarcely  touch.    In  the  choice  of  water  he  is,  however,  very  n'         '  '  *      -  "  - 

•       Hei 


animals  will  scarcelv  touch.  In  the  choice  of  water  he  is,  however,  very  nice;  drinking  only  of  that 
which  is  perfectly  clear,  and  at  brooks  with  whij^  he  is  acquainted.  He  is  yery  serviceable  to  many 
persons  who  are  not  able  to  buv  or  keep  horses ;  esbecially  where  they  live  near  heaths  m  commons,  the 
barrenest  of  which  will  keep  him ;  being  contented  with  any  kind  of  coarse  herbage,  such  as  dry  leaves, 
stalks,  thistles,  briers,  chaff,  and  any  sort  of  straw.  He  requires  very  little  looking  after,  and  sustains 
labour  beyond  most  others  He  is  seldom  or  never  sick ;  and  endures  hunger  and  thirst  longer  than  most 

other  kinds  of  animals.  The  ass  may  be  made 
use  of  in  husbandry  to  pkniah  light  hmds,  to 
carry  burdens,  to  draw  in  mills,  to  fttch  water, 
cut  chaff,  or  any  other  similar  purpose  Tbe 
female  (Jig.  85t)  is  also  useftil  in  many  cases 
fat  her  milk,  which  is  exceUent ;  and  she  might 
be  of  more  advantage  to  the  fimaer  if  used,  as 
in  foreign  countries,  for  the  breeding  of  mu]c& 
The  skin  of  the  ass  U  extremely  hard,  and 
verv  elastic,  and  is  used  for  various  purposes; 
such  as  to  oov^  drums,  make  sboe^  or  parch. 
ment  It  is  of  the  skin  of  this  animal  that  the 
Orientals  make  the  fagri,  or,  as  we  eaU  it,  sha. 
green.  The  mUk  of  the  ass  y  the  lightest  of  aU 
milks,  and  is  recommended  by  medical  men 
to  persons  of  delicate  stomachs ;  the  flesh,  and  the  hair  of  the  tail  and  mane,  are  used  as  those  of  the 

6758.  The  tut  attains  his /ktU  growth  in  three  or  four  years,  and  may  then  be  put  to  work.  Like  the 
horse,  he  will  live  to  fi5  or  30  years :  it  is  said  the  fieraale  lives  longer  than  the  male;  but,  perhaps,  this 
happens  firom  their  being  of^en  pregnant,  and  at  those  times  having  some  care  taken  of  them,  instead  of 
which  the  males  are  constanUy  worn  out  with  fatigue  and  blowsj  They  sleep  less  than  the  borse^  and  do 
not  lie  down  to  sleep,  except  when  they  are  exceedingly  tired.  The  male  ass  also  lasts  much  longer  tban 
the  stallion ;  the  older  he  is,  the  more  ardent  he  appears ;  and,  in  general,  the  health  of  this  animal  is 
much  better  than  that  of  the  horse ;  he  is  less  delicate,  and  not  nearly  so  subject  to  maladies.  Ophthal. 
jnia,  which  may  be  reckoned  among  the  indigense  of  the  cultivated  horse,  u  almost  unknown  to  Uie  ass. 
Contraction  of  the  fteet  also  Is  very  seldom  observed  in  him. 

6759.  The  diffirent  breeds  or  races  qf  the  ass  arc  much  less  known  than  those  of  the  horse;  Decauw  In 
this  country  they  have  not  been  taken  the  same  care  of,  or  followed  with  the  same  attention.  Travelers 
inform  us  that  there  are  two  sorU  of  asses  in  FersU ;  one  of  which,  being  stow  and  heavy,  is  used  for  bur- 
dens ;  and  the  other  is  kept  like  horses  for  the 
saddle.  The  hitter  have  smooth  hair,  carry  their 
heads  well,  and  are  much  quicker  in  their  motion ; 
but  when  they  ride  them  they  sit  nearer  thebut- 


tocks  than  when  on  horseback.  They  axe  i 
like  horses,  and  like  them  are  taught  to  s 
and  they  cleave  their  nostrils  to  give  them  move 
room  for  breathing.  According  to  Dr.  Russell, 
there  are  two  sorU  in  Syria,  one  of  which  Is  like 
ours,  and  the  other  very  large,  with  remarkably 
long  ears ;  but  both  kinds  are  employed  fbr  the 
purpose  of  carrying  burdens  and  sedan  chairs. 
Iflg.  959.) 
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The  male  u»  will  procreate  at  the  a(e  of  two  and  a  half  yeari,  and  the  female  sUU  earllec  The  lUlUoa 
an  tbeiiU  ^«hoM«  Awoa  tha  laBMt  an^jtaoDgest  of  bis  speclct ;  be  mint  at  Icaat  be  tbree  yean  old, 
but  should  M*  eaueed  ten:  «m  kipa  akoMWibe  long,  his  Mdy  pluvf^  bead  long  and  Ugbt,  «jros  brisk, 
aertflls  and  ehest  large,  neck  knig,  loins  fleshy,  ribs  wiad.  fumpiat,  tail  short,  hair  shining^  soft  to  the 
touch,  and^of  a  deep  grey.  Those  are  reckoned  the  best  shaped  that  are  wdl  squared,  have  large  eyes. 
Wld«li«trflt;tobg neftks,  tooai  braMtt,  Mgh  «houlitei,  a  greilt  ba«k, sbort tMl.  the«Mtr  sleek,  and  ofa 
UackMibekMir. 
'  67r.  T%ebesi  Hme  firr  cfmeHmg  Is  from  the  latter  end  of  Hay  to  the  beginning  of  Amc^nar  must  the 


lUtf^i/NM^/broMtfrAv  tsfrom  the  latter  end  of  Hay  to  the  beginning  of  Am«Lnern 
be  bard  worked  whilst  with  fbal,  Ibr  foar  of  casting ;  but  the  more  the  mide  is  wwlwd,  in 
ation,  the  better  be  will  thrive  She  brings  forth  her  Ibal  in  about  a  twelrcMOnth,  b«l,-  to  presenre  a 
goed  breed,  the  should  not  produce  more  than  one  in  two  sNten.  She  should  be  eoveied  bettren  the 
months  of  March  and  Jane.  The  best  age  to  breed  at  is  from  three  yean  old  to  ten.  Wheii'thaiAMU  is 
east.  It  Is  proper  to  let  it  run  a  yearwith  me  dam,  and  then  wean  it  by  tying  op  and  gMnrttgsriiL  ai 
sometimes  milk :  and,  wlien  it  has  foreot  the  teat,  it  should  be  turned  out  into  a  pastaw;  bnTtfltbe 


Printer,  It  must  then  be  ftd  at  timee,  tin  K  be  able  to  shift  Ibr  itself: 

676BL  TltfasemfyteAraliraaMdfrd^iiAfattheeiid^tlM  second  vear:  bat sboald not  bewnekedaooner 
than  the  third  year.  Breaking  is  easily  effected  when  two  yean  old,  or  it  may  be  let  alone  still  longer,  as 
till  three  years.  It  Is  easily  done  by  laying  snalfr«>ighte  on  his  back,  and  increasing  them  l:^  degrees ; 
then  set  a  boy  upon  him,  and  so  increase  the  weights  as  may  be  proper,  tiU  they  are  sufficiently  heavy. 

67631  Theame  qf  tkeassi*  known  by  his  teeth  in  the  same  manner  as  the  horse.  At  two  yean  and  a 
half  old,  the  flnt  middle  incisive  teeth  fall  ou^  and  the  other  on  each  side  soon  follow  i  they  are  renewed 
at  the  same  time,  and  in  the  same  order. 

'  f4IS4i '  J»>^.a<MMMy  tmd  pfffthlopf.  qf  ike  ast  do  nU  dlftrfrom  those  of  the  hone  essentially.  The 
ooncha  cartilages  of  the  ean  are,  however,  considerably  more  elongated;  the  s|rfnous  prooeeses  of  the 
4«nB  vevtcbas  rannina  the  witbcn  are  less  extensive  i  and  the  bones  of  the  axtremities  In  general  are 
1ms  angulasly  l^bicadK  irom  whence  results  his  inferiority  in  speed.  It  is  also  to  the  unbending  lines  of 
toe  spine,  that  nis  motions  are  rendered  so  uneasy  to  a  penon  placed  on  the  middle  of  his  back.  Some 
speelalty  oeeon  in  the  feet,  which,  fike  Ae  horses  of  arid  climes,  are  small  and  upvlglit.  His  laryngeal 
•onoront  sacs  indoOrdie  vowm  are  not  altogether  like  those  of  the  horse,  from  whence  his  aptitude  to 
bicay  instead  gf  neigbiog.    In  the  ass  there  are  three  laryngeal  sacs  as  in  the  horse :  but  instead  of  a  wide 

"     ^^^^^hem,there  is  a  small  round  hirfe,  and  the  interior  sac  is  a  real  bag  of  o" — '' 


^ng  Into  them,  there  is  a  small  round  hide,  and  the  interior  sac  is  a  real  bag  of  oonehlerable  elae.  In 
neliorse  there  la  alsoy  at  the  commissure  of  tike  oordse  vocales,  a  slisht  menbraoous  fold  not  visible  in 
tbeasa.  Tlaese  organs  in  the  mule  are  compounded  of  these  forma.  Braying  appean  produced  through 
the  mouth,  whereas  neighing  is  principally  eiftcted  by  the  nose.  There  is  a  hollow  membranous  cavuy 
ftt  the  back  df  the  mouCh  that  la  great!/ airistant  to  tms  trumpet.llke  notoe,  which  Is  ellbcted  by  ooovaJU 
aively  dlm>lac»g  the  vttum  palku  by  alternate  inspirations  and  expiiatioos. 


t? 


^  _r  anifi)«U.    f^e  ass  is  seldom  or  never  troiiblcd  wtth  vermin,  probably  fhim  the  hardness  of  Its  skin. 
6766.  Tike  an  it  ikod  wRh  a  narrow  web,  and  with  heels  projecting  bcrond  the  hed  of  the  fbot,  aod 
jfightly  turned  tip.  fbr  he  seldom  overreaches :  but  muefa  care  Is  required  in  using  onall  nalla,  aad  in  veiv 
,  ioarefyulydriytsigthenv    The  hinder  ihoep  dlftr  Nttle  ftxnn  those  used  (or  the  fore  ffet 


Cha?.  UI.  ..    , 

TIU  Mule  mrklHhmy,  Hybrids  qfth^Jlone  and  Jst. 

6767.  The  tmk  (ETjuvf  Aj^nttj  var.  7  Mt^ta  L.  Grtat^'W/t^k^' ;  Grotter 
MautueeU  Oet* ;  Mvia,  Span,  and  ItaL)  is  the  hybrid  produce  of  an  asftVith  a  mare; 
having  a  large  dumogr  head,  loBg  ereet  ean,  a  short  mane,  and  a  thin  tail. 

6768.  The  Mnny  (E^quu*  A^nia,  Tar.  8  Hlnnia  L.  Bardeau  or  Petft'lkiite^  Fr, ; 
Kleiner  MauUeeOy  Ger. ;  Mulo,  Span,  and  ItaL)  is  the  hybrid  produce  between  the  she- 
ess  and  a  stidlion  ;  the  head  is  long  and  thin,  the  ears  are  lilie  those  ofa  horse,  the  mane 
is  short,  and  the  tail  is  well  filled  with  hair.  The  hinny  is  much  less  common  than  the 
mtlle ;  because^  heing  less  hardy  and  useful  than  the  ij^er^  he  is  never  cultiTated. 

6769L  The  mtUey  commonly  so  called,  is  much  Talued  for  the  saddle,  and  for  drawing 
carriages  in  Spain,  Portugal,  Italy,  and  the  £Utft,  and  in  the  wanner  parts  of  America. 
In  tiiose  conhtiies  whef«  gneat  BMention  is  paid  to  die  breed,  it  is  aa  tall  as  the  hone» 
exceedioglgr  well  limbed,  but  not  so  handsome,  especially  about  the  head  and  tail,  llieae 
•  mikuftls  are  mostly  sterile ;  some,  indeed,  have  thought  that  they  are  altogether  incapable 
of  prododng  their  kind ;  but  some  few  instances  have  occturred  in  which  female  mules 
have  had  foals,  and  in  which  even  the  male  has  impregnated  females  both  of  the  ass  and 
horse  species,  though  such  instaacea  are  eiceedingly  rare. 

6770.  TV  «miles«t«fe«M»q^  As  MtfsoirfA«r}ijMi>pqfAir«!p«  are  now  brought  to  an  astonishing  p^^ 
Hon  as  well  as  great  sise:  (Jtg.  85&)  They  are  us\^Iy  Mack,  strong,  welUimbed.  and  large*  being  mostly 
bred  sut  of  Una  Spanish  mares.  T^ey  are  sometimes  fifteen  or  sixteen  hands  high,  and  the  best  of 
them  worth  Ibrty  or  fifty  pounds  No  creatures  are  so  proper  for  large  burdens,  and  none  so  sure. 
ftDled*  They  are  much  stronger  for  draught  than  our  horses,  and  are  often  as  thickset  as  oar  dray, 
bones,  and  wUl  travel  several  months  together,  with  six  or  eight  hundred  weight  upon  their  backs^ 


atmm  thiak  It  surprising  that  these  animals  are  not  more  propagated  here,  as  they  are  so  much  hardier 
aa^stwnger  than  horses,  less  subject  to  diseases,  and  eapaUe  of  living  and  working  to  twice  the  a^  of  a 
hane-.i  iJMee  that  are  bred  in  cold  countries  are  more  hardy  and  fit  for  labour  than  those  bred  in  hot  p 


_  ^  Iter  for  riding  than  horses,  as  to  the  walk  and  trot;  but  they  are 

apt  to  gaUop  rough :  though  these  do  It  much  less  than  the  short.made  onesL    The  general  complaint 
..      *-   ....  .L.   ....._    ^are  stubborn;  but  this  is  owing  to  neglect  in  breedlDg  them,  for 


and  those  which  are  light  made  are  fitter 
apt  to  gallop  rough :  though  these  do  It  1 

made  against  ^em  is,  that  they  kick  and  are  stubborn ; 

thMare  as  gentle  as  hc»nes  in  countries  where  they  are  bred  with 

Tb. 
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handled,  to  make  them  gentle :  k  |irareiit«  tiieir  hurtiiiff  thenMclvot  by  Aittuhneft  and  sudden  fiifht* ; 
and  they  are  much  euier  broken  at  the  proper  age,  and  l)eoome  docile  and  barmlem,  having  nothing  of 


that  viciouMieai  which  te 
eommoniy  conqiUined  oi'  In 
these  ammals.  They  may  be 
broken  at  three  years  old,  bat 
should  never  be  permitted  to 
do  much  hard  work  tUl  ftiur,  a* 
they  are  thus  secured  firasn 
being  hurt  by  hard  labour,  till 
they  have  acquired  strength 
enough  td  bear  it  without  in. 
)ury.  An  expert  breeder  of 
these  aninuUs  found,  that  feed- 
ing them  too  woU  while  young, 
was  not  only  incurring  a  auoi 
larger  expense  than  was  any 
way  necessanr,  but  also  made 
them  wonderfully  nioe  and  de- 
licate in  their  appetites  ever 
after.  He  therefore  contented 
himself  with  giving  them  food 
enough  to  prevent  their  lodng 
flesh,  and  to  keep  up  their 
growth  without  uaWng  their 
he  also  took  care  to  defend  them  fhrni  the  injuries  of 


tne  weather  by  allowing  them  stable.room,  and  good  litter  to  sleep  on,  besides  causing  them  every  day  to 
be  well  rubbed  down  with  a  hard  wisp  of  straw  by  an  active  groom.    This  was  scarcely  ever 
particularly  In  cold,  raw,  wet  weather,  when  they  were  least  inclined  to  exerdse  themsdvea. 


litted. 
When 


appetites  with  delicacies,  or  nakine  them  over.fkt 
^      «     .      -^  ..  vroom,andgo 

nrisp  of  straw  by  an  active 

lier,  i"        " 

three  years'  old,  mules  are  proper  for  use. 

6773.  The  ihoefor  the  mule  is  by  some  made  not  unlike  the  bar  shoe  before,  and  the 
common  shoe  behind ;  by  some  both  fore  and  hind  shoes  arc  made  to  project  considerably 
beyond  the  toe,  under  an  idea  of  increasing  the  points  of  contact  vrith  the  ground :  but 
the  rooit  usual  shoe  is  one  formed  between  the  usual  horse  «nd  ass  shoe. 


Chap.   IV. 

Neai  or  Horned  Cattle,  —  B6t  L. ;  MamnuUia  P^cora  L.,  and  Buminalea  Cuv.     BAes 
d  come,  Fr. ;    Vieh,  Ger.  ;  Ganado,  Span. ;  and  BeMiamet  ItaL 

6773.  The  neat  or  homed  cattle  used  in  agriculture  are  included  under  two  species  of 
J96s;  the  B.  7^6rus  or  ox,  and  the  B.  ^iibulus  or  buffalo;  the  latter  less  used  in 
Britain  than  on  the  Continent  and  in  otlier  countries.  These  animals  arc  more  univer- 
sally  used  as  beasts  of  draught  and  burden  than  the  horse,  and  have  the  additional  ad- 
vantage of  furnishing  excellent  food  and  other  valuable  products.  There  is  scarcely  a 
country  in  which  the  ox  or  the  buffalo  is  not  either  indigenous,  or  naturalised  and  culti- 
vated ;  -wliile  in  many  parts  of  the  world  the  horse  is  either  wanting,  or  reserved  fa|  Jhe 
purposes  of  war  or  the  saddle. 

Sect.  I.     The    Or.  —  Btf«   TttArut  L. ;    Oc/ts,   Ger;    Baruf,  Fr. ;  B^(y,' ^fili^%nd 

Buey  Ital.  '*-<^ 

6774.  The  male  ox  is  the  bull  (Taurcaih  Fr. ;  Stier,  Ger. ;  7oro,  Sjian.  and  Ital)iaad 
the  female  the  cow  (  Fache,  Fr. ;  JTuh,  Ger. ;  and  Vaca,  Span,  and  Ital.).  The  bull  and 
cow  inliabit  various  parts  of  the  world,  and,  as  already  observed,  are  domesticated  every 
where.  In  most  countries,  however,  they  are  the  mere  creatures  of  soil  and  climata^  the 
same  attention  in  iM-eeding  and  rearing  tliat  is  bestowed  on  the  horse  being  withheld ;  the 
natural  habits  little  restrained  or  tlie  form  little  improved  for  the  purposes  of  milking, 
fattening,  or  for  labour.  It  is  almost  exclusively  in  Britain  that  this  race  of  animals  lias 
been  ameliorated  so  as  to  present  breeds  for  each  of  these  purposes,  far  superior  to  what 
are  to  be  found  in  any  other  country.  Notwithstanding  this,  however,  much  certainly 
renuuns  to  be  known  regarding  the  nutriment  afforded  by  different  kinds  of  herbage  and 
roots ;  the  quantity  of  food  consumed  by  different  breeds,  in  proportion  as  well  to  their 
weight  at  the  time,  as  to  the  ratio  of  their  increase ;  and  the  propriety  of  employing  large 
or  fonall  animals  in  any  given  circumstances.  Even  with  regard  to  the  degrees  of  hn- 
provement  made  by  fatting  cattle  generally,  from  the  consumption  of  a  given  weight  of 
roots  or  herbage,  no  great  accuracy  is  commonly  attempted ;  machines  for  weighing  the 
cattle  themselves  and  their  food,  from  time  to  time,  not  being  yet  in  general  use  in  any 
part  of  Britain.  We  shall  consider  this  valuable  family  as  to  variety,  criteria,  breeding, 
earing,  feeding,  working,  fattening,  and  milking :  the  manufacture  of  milk  will  be 
reated  of  in  a  succeeding  chapter. 

SuDSECT.  1.      Varieties  and  Breeds  of  the  Bull. 

6775.  The  varieties  qf  the  trild  ox  arc  the  bonasus  and  the  biaon  ifig-  US.) ;  the  first  with  a  long  mane, 
and  the  last  wUh  .i  giblmus  bark.  They  inhabit  the  woods  in  Madagascar  and  many  other  countries  of 
the  Ea*il ;  and  the  bison  i»  even  said  lobe  found  in  Toland. 
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0776  Tkt  9mieUeM  qf  IA#  Emrofptam  cow,  aooovdlng  to  Attoo,  vtt  iiuiaiiierabl&  The  ulUncy  of  their 
nature  is  niGfa»  that  tbej  have  been  ftnned  Into  roanydiTcnltiefl  of  shape,  and  various  qualities  have  been 
given  them,  very  dlfftrent  fttMn  the  original  stock.  The  «r/«,  or  cows  or  Lithuania,  are  aluMMt  as  large 
a»  the  elephant ;  while  some  of  those  on  the  Grampian  hills  are  little  above  the  sise  of  a  goat :  and  cows 
are  ftmod  of  every  diversitv  of  sixe  between  the  one  and  the  other.  They  are  not  less  varied  in  their 
shapes.  The  Mson,  which  is  a  species  of  the  cow  fkmiiv,  and  which  readily  propagates  with  our  cows, 
wears  a  strong  shaggy  mane,  like  the  lion ;  a  beard,  like  the  goat ;  as  much  hair  under  its  neck  and  breast 
as  covers  its  fore  tegs ;  a  humo  upon  its  shoulders,  nearty  as  large  as  that  worn  by  the  camel  (tomctimce 


forty  or  fifty  pounds  in  weight),  with  a  tail  that  scarcely  reaches  the  top  of  its  buttock ;  and  it 
thelion  much  more  than  it  does  our  domesticated  cows,  or  other  varieties  of  its  own  species.  {Aiton.) 

0777.  The  difKTtittf  <if  quaUtift  in  the  cow  Jamily  is  also  very  great  Our  cows  are  so  grovelling  and 
inactive,  that  they  scarcely  know  the  road  fhim  their  stall  to  their  pasture ;  while  those  of  the  Hottentots 
are  k>  tractable  as  to  be  intrusted  with  the  charge  of  other  animals,  and  keep  them  fttxn  trespassing  on 
the  fields  of  gndn,  or  other  fbrtiidden  ground,  liiev  also  fight  their  master's  battles,  and  eore  his  enemies 
with  their  honML  Our  dairy  cows  are  so  feeble  and  inactive^  that  theyare  hurt  by  travemng  twice  a  day, 
even  slowly,  one  mile  from  the  byre  to  their  pasture ;  while  those  of  Tartary  are  used  as  jriding  aaknab, 
and  in  drawing  carriagesi  Those  of  Uindostan  draw  the  coaches,  and  maintain  their  rates  with  horses  at 
the  AiH  trot;  and  the  Hottentots  teach  their  cows  to  hunt  down  the  elk  antelope.  Cows  of  the  wild 
neglected  breed  can  with  dilHculty  be  removed  ttaax  one  enclosure  or  one  hill  to  another ;  while  thos^  on 
whom  due  attention  has  been  bestowed  are  docile,  and  submit  to  perform  all  sorts  of  labour.    Some  cows 


will  yield  upwards  of  twenty  Scots  pinu  of  milk  per  day,  while  others  will  not  cive  so  much  in  ten,  perhaps 
t  in  twenty  davs.  These  arc  not  so  many  difl^ent  species  of  animids.  but  aU  of  them  one  and  the  same 
hie  ofgenerating  with  each  other  a  perfect  ofihpring.  All  these  varieties  h«ve  been  formed 


not  fn  twenty  davi 

species,  all  capable      „  „  .„ 

(ram  the  parent  stock,  partly  by  the  diversity  of  sou  and  climate,  or  other  aocidental  or  adventitious  clr. 

cumitances;  and  partly  of  late  by  human  skill  and  industry.  iDairy  Husbatutry,  p.  17.) 

0778.  TAt  vartmetqf  ike  cuUivated  or  are  the  European,  Indian,  ZAu,  Surat,  Abyssinian,  Madagascar, 
TInian,  and  African.  From  the  European  variety  have  been  ftarmed  the  different  breeds  cultivated  in 
Britaia  They  are  very  numerous,  but  we  shall  only  notice  such  m  are  in  most  esteem.  These  diflVrent 
breeds  are  generally  distinguished  by  the  length  or  flexure  of  their  horns ;  by  the  absence  of  horns ;  by 
(he  dlatricts  where  they  are  supposed  to  have  originated,  or  in  which  they  abound,  or  exist  in  the  greatest 
purity ;  or  bv  the  name  of  the  oreeder. 
677k  Tkciom^komed  or  Lancaskire  breed  qfeattit  (Jig.  853.1  is  distinguished  fVom  others  bythe  length 
854  or  their  boms,  the  thickness  and  firm  texture  of 

their  hides,  the  length  and  closeness  of  their  hair, 
the  large  sise  of  their  hooCi,  and  their  coarse, 
leathery,  thick  necks :  thev  are  likewise  deeper  in 
their  fore  quarters,  and  lighter  in  their  hind  quar. 
ten,  than  most  other  breeds:  narrower  in  their 
shape,  less  in  point  of  weight  than  the  short  horns, 
though  better  weighen  in  proportion  to  their  sIse ; 
and  though  they  give  considerably  less  milk,  it  is 
said  to  aflbrd  more  cream  in  proportion  to  its  quan- 
tity. Tliey  are  more  varied  In  their  colour  than  any 
of  the  other  breeds ;  but,  whatever  the  colour  bc^ 
they  have  in  general  a  white  streak  along  their  back, 
which  the  breeden  term  flnched,  and  mosdy  a  wbkto 
spot  on  the  inside  of  the  hough.  {Cullfw,  p.  53.)  In 
a  general  view,  this  race,  notwithstending  the  sin. 
gular  eflbrts  that  have  been  made  towards  its  Improvement,  remains  with  little  alteration ;  ftx,  except  in 
Leiceetershire,  none  of  the  subvarieties  (which  diflbr  a  little  In  almost  every  one  of  those  counties  where 

the  long  horns  prevail)  have  undergone 
any  radical  change  or  any  obvious  Im. 
provement  The  improved  breed  of 
Leicestershire  (Jig.  85i.)  is  said  to  have 
been  fbrmed  by  Webster,  of  Cauley,  near 
Coventry,  in  Warwickshire.^y  means  of 
six  cows  brought  fVom  the  banks  of  the 
Trent,  about  tne  beginning  of  the  present 
century,  which  were  crossed  with  bulls 
from  Westmoreland  and  Lancashire 
Bakewell  of  Dishley,  in  Leicestershire, 
afterwards  got  the  lead  as  a  breeder,  by 
selecting  from  the  Cauley  stock ;  and  the 
stocks  of  several  other  eminent  breeders 
have  been  traced  to  the  same  source. 
(Marhal't  Midland  Comties,  vol  L 
pidta) 

6780.    TV   •hort-homedy    sometimes 
called  the   Duteh  breed   (Jig-  £55-)>  Is 
known  by  a  variety  of  names,  taken  from 
the  districts  where  they  form  the  prin. 
cipal  cattle  stock,  or  where  most  atten. 
den  has  been  paid  to  their  imnrovement :  thus,  difftreot  fiunUies  of  thto  race  are  distinguished  by  the 
I  of  the  Botdemet*,  the  feuwaUr,  the  Yorkskire,  Durham,  Norihumbertand,  and  other  breeds. 
856                                   I'he  Teeswater  breed,  a  variety  of  short  horns, 
established  on  the  banks  of  the  Tecs,  at  the  head  of 
the  vale  of  York,  is  at  present  in  the  highest  esti. 
mation,  and  is  aOeged  to  be  the  true  Yorkshire 
short-horned  breed.  Bulls  and  cows  rrom  tbU  stock, 
purchased  at  most  extraordinary  prices,  are  spread 
over  all  the  north  of  England,  andf  the  border  coun- 
ties of  ScotUnd.  The  bone,  head,  and  n«*  of  these 
cattle  are  fine ;  the  hide  is  very  thin ;  the  chine 
(UU ;  the  loin  broad ;  the  carcase  throughout  lane 
and  wen  fhshloned;  and  the  flesh  and  fatting  quality 
equal,  or  perhaps  superior,  to  those  of  any  other 
brse  breed.    The  shoit.homs  give  a  greater  quan. 
tity  of  milk  than  any  other  cattle;  a  cow  usually 
yielding  twenty.fbur  quarts  of  milk  per  day,  making 
three  firkins  of  butter  during  the  i 


mfi 


their  colours  are  much  varied,  but  they  are  generally 
red  and  white  mixed,  or  what  the  breeders  caU  flecked.  The  heaviest  and  »a[f[«*-0««n  o£3«  «!)?«*• 
homed  breed,  when  properly  fW,  victual  the  East  India  ships,  as  they  produce  the  thickest  beef,  which. 
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1016 


bjr  retain! 


,f^^<;T|(?]5  oif^^iltf  W*ii¥»p. 


Ai^xUi. 


ii«bnie?M9HMht>^i6f^i  ...  ,,, 

kind,  ice.,  are  wholly  tupfolied  witb  Uie  beef  of  theae  valuable  animaU  'Kheie  oxea  ocNiMn^nlv  M*gl 
6016 lOaieihi^Cl'^lM-t^  Che UtondO;  &nd  tfi^  hare  tercfal  tUDCf .been  f^  t^  X^  U4 *ndMfim  V» 
UneiB  n>tap\tdtttoi)f  150  rtone,  t^e  fbrc-cibarterB  oiUy.  ^n.  ~f,v,  p.4&l 
"<nBi;  Jrt  eonkparhtg  the  brei^  qf  long  atui  w/rt  f^v'^yn-ti  aiitU,  Curiey  ol^enxA  Itut  ttie  luof-hora* 

u.._..._  ..     .-  .  . ,^_-  -i__^„  _•»  ^_  W.J.  ,_    hr  Itnnth  ji«d  cki^Oieu  of  tiie  hair^  m  (heir  bctif 

rt,hm»it,  u\  w«r^Bi^A«  ittorv  in  pn- 
tti  the  ^hurUtusKVi,  in  glviiif  a  kh* 


•tofcl  in  the  thicKnctt  and.  firm  textore  of  the  hide.  In  I  Mr  k^iigth  ^i^ici  cki^meu  of  iJie  baiii^  m  (heir  bctif 
MtaK  flner.ftalncYl,  aiid  inoro  milled  ahd  xnatbled  tbii'L  [it'it  of  Ehi.' »h^ 

iMM^n  toihelr  siire.  and  }t\  giving. richer  ipUk:  bMt  tl  <  ^  arc  inrcmir  iaiht  •.puii.-««w>,  m  Ri^^ift  >  «**« 
|O^Ut;  or  milk,  IhWilshlng  Ics^  upon  th«  HoK.  in  i^^  'i-^^tije  Sl^j  t^lJuw  ifrh4:»  fcill«a,  ui  bda^  pMcnUy 


f  beer,  tallow,  and  tniik,  Each  UTeed  hat  \*mg  hud.  acM  br4)Li.^lil>-  tua>  ho^vr^  4U  luntfiilar 
;  btit  !f  he  may  hazard  a  cph)ecture,  U  It  not  pi uti^itJu-  thai  Ijutli  Iti^idi  naaA  hav«  their  ptirtwuiUr 
I  hi  diQ^rctitattuatfont?  Why  not  the  thick  rirni  hi  Jc«,  uiul  loiig  cluiic^--f^^i4r-,c|(,J||ti4MgQ]ftJ(^iidL 


lMMPcr*fcederi/and  \n  bdhg  coarser  maoe  tm^^OfC  Te^i  iMrv  or  1>u1t'Lih  id  the  ti  ndcr  iu]«  oC  the  jil«dk  En 
flnrHf^ordi, *iy«  he,  the  long-homi  ttoceTln  thb'hlde,  hair,  aruJ  tjU4lit>  of  ihr  l3«ri\  ihe  vhon-barnf  »■;  tlw 
^MMtecy  hf  beef,  tallow,  and  tntik,    BKb  lUreed  hat  h>ijg  hud,  " 

jH«cai«f3  btitr' 

idiMttlt^ea  hi  di  , ,  ,„ 

bk  i^MraRdSbtl  ahd  securftt  agafnit' those  Impetuoiu  ^^  u^is  aJinl  lint^  rairu  Iq  v^jcb  tltfi 
tttlfM»iMM^iiib)Mt;'whfhithemoren*gu(a^MiUQi  '  and  imM  itlmoU'  ui^jn  tl^ 

suitable  to  the  con«titution«  of  the  «hort:honis.'    , .  '  ,    , ..   iv    -  > 

^mm.^'rhfftMat3u»f^  ^eats  compreh<^d.'}^  tike  i<U|meV.Mel^ local  vaf&te^oltl 
ntiedlAre  the 2)m«iw,  the Susteaa^  artd  the  ^et^rfy;^ tbilid  two, according ^ipuB«i< 
oCmk  #te,  thotwh  of  a  greater  lixe,  the  Meretbrda  being  the  Urigeit  Tbe^  catt^  are  Um  _„ 
olvUMful^'biieedi^rth^dyau^lit,  oh  aooodnt  df  their  actitTty  ami  hardi^eM ;  ^<^  ii^iS^ 
the  ■ho^hony,, but  art^n^  dcflclent  in  the  irtluabl)^,  jv^igperty  of  fj^edUi^  ^ji^  p^,^, 

finOf  ff*^  iik^iijill^jf  riti/ar-  f./^:j  'vV' "  arr  of  a  hi^h  ttd  colour  [Trmny  whilr  tpott  l!ipy  rrekon  the  Ur<*l 
H<',1  ijrrpurPpinrticuilarlyifthofc  ifioift  run  «mt  j  niu  atHChcf;, 

taiih  II  Ili^hu^hJti  ring  ff-Linrf  Ihc  tire ,  ami  ihemyoko^ 

horrii  t»f  a  rnnHinu  ViSft^s  btoi  ^ipitanu,  tbinMbc^l, 

M\'<\  flnp  in  ttie  ch<L^|)fK  wiife  In  thi'  hifaL  a  tuteiWQ 

.  ..  ifliuit,  ami  i(l#iM 


bnrnl^  btrt  jr4thvr  Aat  oij  Uic  Md4-(,  i.iil 
j^  m  S^rnt^^  ih^t  tNsy  affij  &  wi 


.  Jir^^  i 


L 1  !■.  1 1  £, )  T^it^  wc%llt  of  ths  ccnn  li  utiiilli 
fHi  Ht4it  nano,  heliI  dT  tb«t>Kc'U  ftnm  f(i  tfi  a.j  4  tlipiltykh 
DeYon  Tflficty,  in  pwliruliT,  (Vcub  tta#  tet-iiMs  ^  tttc 
pniffl  ff  ll»  in*a^  i*  ln-lJ  in  high  f^timiiiiMii  hi  Stuitii. 

b^si  ?  ,211  j^,  r^rf  7"  Sis  that  I  he-  tier  or  ird  cilile  uf  >Jffrth  l>c^dii  ami  A3tiii;r«4  i*  iloukk^  t>ni-  of  nur 
offigiiial  brti-tis,  and  oni-  of  ih4»o  wliit^li  havF  pfe^iTTfrl  mn^  ^  tiJrfriTimlttTc  farm;  thv  eacdkiice  af 
this  form  Tor  labour  it  best  proved  liy  the  fact,  that  the  faahlonable  nubstitution  of  horses  haa  made  jh> 
paominh  tlMktaKtfR'«t)clMlldkt]«,'bt'the|^lliftlr1«^t«  M»  <fl!ed«r^,  «nd  Wr  fhe^tiiMsribr  c?xNfi@bt«  of 
Srtr  b—Qmriilito^  ,Uemi*t}eam}c*gt(k  tbir  4M«*J''TlM!y-*l7»;1te^'UM.'th(^  ^p^ieit  Workiiig-bxcti  in 
anghndi  tBdtnMtmupmM  UvlmMic««<  M«Mnt'«r«tn^A9fh,  «he^kfknA  hi  Cheftjottli  dr  fifth  ^lan.  They 
hnrfp«MI»tBa«BtflMi«iibiM«|cthl^iiMMt  Mh^MM«  0f^Vi4i«<«iltl&"l%^^i«  rsthet Wilde  than  tnld$e. 
homed,  as  they  arc  sometimes  called  :  some,  however,  have  regular  tiUtfdle^hoHMI.  that  is;  neVther  short 
itv#iig9<wttc*^u|MMtlcaMMlbai»wftMI  Mimf  «^itt«k  )  it*  imnc^  weyW  io'Mr  inrerlor  to  both  the  long 
anifcJ^MtlwmB,  Jnth>1k»4iu«littty  nod  (juaAty  of  Btnk.  «hitt  lUtey  «M  cmaHity  f^b  6^e^  fo?  ^  regoUt 
difaTi^ha«vei«r«p|eaakw«k<M«i^«nieta'ilieymByl^  ^^^^ 

0mx  m  5iu«ev%vMrj»r>i»MMk^ iMtfiA* r^-  w?.)  Are tff  adccnrod eokMir.irMta tth^likt^ and  Ve» thfb. 


>  .iitiiixii'i 


>kiur,%Mh  ftrtlikW  and  Vert  thte. 
..««*,  nfcck  knd  head  Hoan,  thr-^cc 
usttalff  white ;  homs  neither  iMig  noi( 
ahfevt,  ratTieT'tumtDg  upat  the  tM^tqik:  in 
gMielril.ther  arc  well  made  tn  th«  )imd 
ttusMers,  wldie^  tc^i  the  htbs,  tu^Pi 


flMeif 


Mrloin;  biitnarrow  ivfYhe  chine ;  tQiernlAj 
•traight  along  th«  back,  riba  too  flit,  IhiO' 
'  f  A  the  thigh,  Kn(f  bdni  not  lat^c.  ikp  ox, 
ilx  ytarrold,  wH!  ^elgh,  when  rkf.fyom 
d(^  td  I00'ston^,"tfa«  fore-quaitcrs  gentj^ 
raUtVh^  heaviest  t  the  ot^n  are  ihWtJy 
^(Mitedfhnn  three  to  Alx  yeArs  old,  lOthK 


tlttte»'tfll  sevenJwherf  ther  hre  turned  0tt 
for  feeding  The  Hereford  cattle  aTe 
rrtrtitfi    •    ■  ' 


W  M»e  Wthe  YtWkshire  Ihort-homs : 
both  this  and  the  Gloucester  variety  ^ . 


foRMtestoftliv  H«roftMHU!hxiM««eM  found  tt»  fatten  better  at  three  yeArs 


highly  eligible  as  dairy  stocky  ancf  the 
oM  than  any  oper  kirul  of  cat^ 


10196.'  Th9  ptHtd  or  Aensft^s  Artytfi.   ''lire  WOat  'nnmerous  and  esteemed  rariety  is  the  G  Allowty  breedT 


A*r^ 


"  '   Xfif-  ^-\*o  «Tdr*d  from  the  province  of  that  name,  In  (he 

'    '  Idnfli west' tof  Scotland.  Where  they  most  abound.    The 

'  tmyOallo^rfeyli^Hoek  ''ii  straight  and  broad  on  the  back, 

'  ahd  nearly  leVd  fTo^  the  head  to  the  rumii,  broad  at  (he 


ariv  levc  . , 

not,  ^own-vet,  wMi  hooked  bones,  or  projectii^g 

ko  thitiirl^'VlewiM  ^m  Above,  the  whole  body 


appears  lieafatlfViiiy  rpcmded'j  he  la  long  in  the  quarters, 
but  hot  hroad  in  ttK^iMrli/t  Vrnf  litdcel^  in  the  chest,  short 
in'the1<^,  Aird  Mod^tely  fff»^^ii'W#  bone,  dead  lA  Uie' 
chop  k'tidiit'lhe'neclt:'|flshiiad  Is  ofa moderate  siie,  With 


ars,  and  ftiii  but  not  prominent  cycf,  or  netfy^ 
cycbrowsTso  thAthe  Ktts  a^lm  thbUgH  detemibiM  kiok  ;, 
hi*  wen  phypottioned  fOfnifidothti  WHh^  loose  At^mel-: 
hiw  skirV,  adorned  ^i^lth  KMigit^  glossy  1iair/»':(C)M7bttMV 
_  „^„_^-  nrparly  p.  S3rtL')    The  prHailing  colour  is  l4^  ot  daric 

■  ^      ■  ■  r  .  brindlctl.aiid.thonah  theyareoct^onAliylUtfhd'oreverv  . 

«».,»..  the  daA  cohMrs  aretirtlfbrmlypreflfrred.fVOm  a  belief  that  the*  wectonnected  with  superiorhardL- 
Bflis  of  constitution.  The  Oalloways  ate  rather  urtderslSBcd,  not  vety  flf fftrertt  fWm  "t^lc  sftfe  oTthe  Devohs, 
biMPas  much  less  than  the  long.horhs,  as  the  Ipng.horns  arcTlcss  than(  th«wort«cb)s.  '0!l(i  tlieb^lkniW 


Bo&K  ¥n. 


VAAlfittEd  OP  THE  BULL  FAMILY. 


1017 


5^tS2fii:??«?^4«s^ 


!ht  to  tieafty  WO  rtorife 

_   7.  ^*^rj^*^  C2S2?* 


The^getieral  wvptr0h  qfikA  h&ed  atl?  WfTX  ImpwD  Ip  »hlu»t  cT^ry  part  o<  EngUnVLa*  Wll  at  in 
"  kllebP  from  their  D»tiV©  pMtutes  dJtectJy  to  SmUJl)6eld,  a  dijianc*  «>r  four 


huDdred  milea,  and^told  at  pnce  $o  ihe  t>uti^h«r ;  )nd  (n  sjprlQg  they  ^e  ofleK^  shoWA  in  NqcMLl  Inn 
|l<^^«IN<rt(i^  M^vtf^#aii^l^^md^^^^  at,  or  even  battel;  tbao.  yfhat  thaybegO)  th^Murncy;  with 


lifWAedHif;  there  t*  pehiapi  no  )n^  that  Mpner  Kttaiiuf  i. 
eiilltft  WIS  mitinfarmed  about  ^  quantity  qf  milk  thcv  yli 
«tt)t    It  it  aBeged  Tiot  to  be  more  than  sevM^v  or  e(0ity  ye^ 

tety  fflwrh  t^^'5-'^Trr^  TTr  i*rfnirt->k' -'— i"-!*  iTi  r^.-.rii^rr  vr'.tf 


ahd  thdr  flesh  ia  oT  the  ^M«t  quaiity. 
*"•  though  xi^lVla  by  i^o  imaafif>4buiv. 
^e  qaI|pway%ircre^U  hproff).  and 

in 


Arfiyk-jihin',  and  (hi-  -sTL.-iffCT:  m  ifn  i-Tr  ij-r  St  y  1  Ml' *:fuili'..wA>  caitU'  .ir  Lli._utjj!_  jIIlllL.!  lu  » tn- ii^iiplad 
*itH*fflTit  h(TrnltMi>  hulh,  nf  ■  fcirt  wTiiiti  di>  nfli  fl^-cm  ri«w  lu  be  dcturJiUlv  I^i^cmvu,  bui  which  wiiK  ih<Q 
hrnuefit  fTrnm  CmntvrliiTiil^  t)ip  rfTbcis  orwtilrh  cr<Lii^i«LQM  wrre  thou^t  t^i  bi-  Ihv  uttiural  Uim  of  honu  in 
Ihf  ftmuT,  ami  i>it:  nif*rBtrm«^rt*  of  tfjoit  An- :  the  contajtuiicc  of  n  licnilf^i^  i.urt  irpumn  ltu|Ji  **p  l»!r  fclcrt. 
mitnnly  su^'h  P^ir  Itrf^vlmg,  or  jx-rhapn  ty  other  meanj.  ai  h?  lh<^  prarlie«  of  CT4dJCAtH]«  wiLbi  Uae  kmft 
th*  Hf>fn*  ItT  fhoir  *i*rv  ^fjiitiir  *iatr'.  'Oif^tty  im  Tit*  fHnck,  p  SB,) 
fiTHH    TA^   St/jr^ff^  rfiiJu,  a^  cunUuft  ty  t  uH<?3,  are  iKKbmg  niLne  tiian  a  vafi^tj  of  iho  GALtnTij  brnd. 

Bf(^ll0"*T  r-Kitlr,  and  tbt  Sumptk  aod  N'fvUijlk  Krauin  "(ho  fefd  tJfcCtn,    J>e^tjjfi>Lkf  «l'  chiefly  ]i|?bt 
dtrn»,  thtis  ^llfllrinlJ!  f^nm  thr  rrnT1twqys,aM  art-  Ci^iftliJutnl  a  \i;fj  i4t<^fu]  kinid  i;^  Utilo  calUt^t  particuLirly 

'  W'*a   TT^L-  j*.ifrjV*iV-  '*htrf  (^iir  wr>/M#*rff*ii(r  tn  AUm   >: Aericvrtvre  ^  jf^r,  ti.^il),  It  the  uoal 
liri[>f  01.  ^  lmt?(t  iLif^r^^^Jc  ikr  heji^,^iyi^J^^<^^^a,;  j]q(  fl|i|j^  Cjsr  jUbe  tUiry,  in  whiEh  WwybaTc  no  iiAraOd, 

,  -  i.t]»f  fj  ijNU  jkM-,  i^i,"  *tfM^  'J*"!!"'  H  (.'iftiuTrr-j  I  /NTwn'W'- 


nade)^  ^IIM1<K  tolL  cSmajtf^  ^and  saUdiire  ,c|rcumttaMea ^  but  also  in  fcedjng-.4»r  the  «k«aBfaleii  t 


hi  fl|ct.  H  bi^d  qTxroira  ttwi  Mva,  by.  aroaaii^^  ■joupliM,  ^Mivf^  and  traafiant,  i 
brouihl  to  a  ktalc  of  rerftjfctian,  i^lMch  iisa  aheikv ab*ve  all  Pti^epi  yai  taqwi^  I0;f 


aJMOBbtoiit  Thayaw^ 
,  bdu  ittiupTad  aod 

divenlty  or  utuation,  where  gc4"i^^  iiBadr^beiii»*rth»putinaaa  of^taa-Sift  or 

Ibr  Att^nitog  them  r«  beer;   i^<3i!l)  ,  .  "^"^        »   r^' 

6790v  TAtf  oria^BqflAe  4^r^irf  hr€t4 qfc^fUk  i»  to  be  found  in  tfteindigenouaaalllrQf  thaeooiity  of 
Ayij  .Jmprqvcd  in  their  auc^  «hape«. ,  and  rquaUti«v  ^^^'^  ^X  Judidoua  talealloai,  oroaa  ranyliBg, 
feediftg,  and  treatment,  for  along  aerii^B  oC  time,  and  witn  qtpM^b  jadgwem  wad  iiaHwitjotyby ithe^ndaatrioua 
iobabiunu  pi  the  cpi^i^m  aud^iWinqipaUy  byitb9«A  of  tba  diatrict  oi;  CdttoiachacBk'l  ( Jatan.) '  IVie  whato 
daitS  ht^cd  1^  the  iQQunti  of  Ayr  M  (tf  aiUed  white  and  brown  ooloura. 
^L  7;te  9k£  qf  th£  JurMkir*  inmr.Qwed  dairy  coaor**  faricg  from  80  to  40  stooea  Englisb,  aooofdint  t» 
e  tlUiUitv  and  aSundaaca of  tbai^Ta^  .  IfcattlJMre  too  smaSRi'MiftM^'tlMj  will  toon  nsJtoihe  ate 
'^-^  buJbJCAii) ;  4^d  M)e  r^veraff  K  they  .are  larg^  than  it  h  calcuMM  to  aiippmj*  {Aibm.) 

;  iK^fi^fiiipc^moHMpptfqued^W^  as  followa:<— **  Head  smatt,  but  rather  iQi^^ani  narrow  at  the 
t  i  iht  c«e  small,  biH  smart  and  Mfely ;  the  horns  aaaall,  clear,  crooked,  awl  tbcv  rbota 
'      '  1  tram  each  other  (  neck  lang  and  slander,  upering  towards  the  head,  with  n( 
^wiwuldcrs^hiui  "  ......  .....       c.   .. 

ksi  UU  toiJig  ahi3ljBmall  ;i  J«gaBd}aU.aiifLV>  firm  joltits;  udder  capacious,  broad, 

.  ^ing.  jTorWard. and  iKatiiea  Sft^yul^w  luing:  nor  lobse ;  the  millc  velna  kbge  an 
)rt»  iill  ppiotiiig  oiit.w<|rdiv  a94if  i  ^^M^^rable  dlistaiieb  from  each  otiicr;  skin  tlUmiWIboie }       _ 
aqd  woolly ;  )he  baM.  bones,,t)orn#,  JM)d<ol^FVtl  of  least  vatue^  small i  and  tb^imeral  flgura  ttnobact 
M^  vrnptopiatioaoiy  Uiton.)     .  .    .  ,     ^^  ^^^ 

67Bi  Ttc/prm  of^  Qirfnmjihg^itJvtrshire  torn,  according  to  Robertson,  Is  **  very  cleganL  but  nnM  ha 

^_  k_  ^ ..       J-     ,     ,     w    w        j^  j^y  y^  explained  in  words,  it  is  thus :  —The  nedt  la  smaH,  the 

upwards:  the  countenance  mild ;  the 
ir.rtkeMdidar shaped  lih^aweU  tunsad 
le  giMnr.4reithe  cblefdiattofuiahlng 

•  Bioctlad  In 

change  in 
illoottw 


^\ 


se^  lobe  well  understood,   $o  faj;;as  „  __, 

head  little,  tJbemuazIe  taper,  tl:|e  norna  s||ort,  curv< 
bodjf  strajglit  aloM  Jbc  D4fk.  frtm  shouWef  ,t9  tailj ,  M«r  »fu 

puneh-bowi,  imd  the  paps  widely  set.  ,Tbe  bl^Uie  ncpl  „      ,     ,     ..  ,.^   

pointi4    ThercokMfr  ia  generally  brown,  of  vnwtfj  hues,  frQm,dark'to  yvUow,  intatodaedand^  i 
nteny  a  y^jHi^jTann  ma  proportion,  with  white,    Some  few  have  a  black  ground,  without  any 
charfU^l^i  but  almost  ;ione  are  of  qne  eolour  only. .  In  a  vhole  hirsei  of  forty  or  fifty,  there  wl 
o^tbcm  be  alike  »h  colour,  in  thia>espcot  ex^'l^ting  a  div^rsityj|aM|^'  •^'^  -  ' — '  "•"  •  " 
•^  "  "    *  '     )nb«muty,  ^Thebufcaii* 

The  ^sual  |iroda<||  dt  butt 


numyhtf^  ufd  shadoL*  in  an  endleas  variety  of, 

the  cows^are  aiRo  mudln  the< 

to^bc  fbpHfi  half  their  owifk  wei| 
tui'c  Q£  JgoofL  aod  thq  cow;  «tbf 
kept  jfilfequal  mV^.  ^oparV> 
okmIu^  Jprod^ce  ioibu^fe^  frooa 
67M.  ^e  puUi/fa  of  ok  pli 
temper  greatly  c|at^ance  tno  val 


'  the  fipMir  quartersXln  a  year ;  but  this  requites  C 
B  wa^l  Kept  (he  #^(44^,  seasdta  over."  The  produce  of  su 
ht  ^^amnum  pf  boiter,  liid  double  that  quantity  of  cbeeac.    The 

"-7  wilk  fs  from  ^—  ' **-'  — — *-  -^-i*"—'  i»^-.-ji--#i--.-L  ^  usK  \ 

wrvrmvf  *f  Mxe  i 
fapailch^wv  Ooalb, 

kttle,  wiJU  always  yield  more  milk,  and  is  easier  to  BSaniK, 

^ To  render  them  docile,  they  ouaht  to  be  gcnUy  treiip[; 

frvqueotly  handled  when  young,  aiM)  never  struck  or  frightened.  Some  degree  of  hardiness,  a  sound  con- 
stitution, and  a  moderate  degree  of  life  and  spirits,  are  qualiti«i  to  be  wished  for  in  a  dairy  cow,  and  what 
those  or  Ayrshire  generally  iKMseas.  Hie  most  valuable  quality  which  a  dairy  cow  can  possess  is  that 
she  yidds  much  milk.  ▲  cow  in  Ayrshhre  that  does  not  milk  well  will  soon  come  to  the  hammer.  I  have 
never  seen  cows  any  where  that,  under  the  same  mode  of  feeding  and  treatment,  would  yield  so  muah 
milk  as  the  dairy  breed  of  that  district  Ten  Scotch  pints  per  day  is  no  way  uncommon.  Several  oowa 
yield,  for  sometime,  twelve  pint^  and  some  thirteen  or  fourteen  pints  per  day.    Another  quality  of  the 


temper  greatly  c|ahance  the  valueof  a  iQilch^wv   O ,_  _ 

break  oyer  fences,  or  hurt  herselC  and  oAber.faUle,  wiJU  always  yield  more  milk,  and  is  easier  to  1 
than  those  that  are  of  a  turbulent  disposition.    "*  .     .-        ^    ..-  -..        .  v..  .    w-       *■.. . 
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Pa»v  III. 


dairy  breed  of  Aynbln  Is,  that,  after  they  have  yielded  rttn  latgr  quaBtltifee  of  nilk  Ibr  eemal  jmn^ 

they  are  aa  Taluablc  ftar  beef  at  the  Oallowmy  caw,  or  any  other  breed  of  cows  known  in  Scotland.    Tbcv 

Iktten  at  well,  and  their  beef  It  not  inferior  to  that  of  any  other  breed  of  cattle  icnovn  In  Britain.**  {jUtmo 

6195.  The  cattU  qf  tke  itightgrnOt  <^  SooUamd  are  divided  into  a  nnmbcr  of  kwal  variedee,  aonle  of  whleb 


difltar  materially  from  other*,  probatHy  owing  to  a  difibtenoe  in  the  climate  and  the  quality  of  thebcrtumc^ 
rather  than  to  their  bring  sprung  from  races  originaUy  distinct,  or  to  any  great  change  ellbcted  either  by 
ideetion  or  by  crossing  with  other  breeds.    It  is  only  of  late  that  much  attention  has  been  paid  to  their 


Improvement,  in  any  put  of  this  extentlTe  oountrjr ;  and  in  the  northern  and  central  Highlands  the  cattle 
ai«  yetjbr  the  moflt  part,  in  as  rude  a  sUte,  and  under  management  as  defeetlvi^  aa  they  were  some  oeoturiea 
aga  These  cattle  have  afanost  exclusive  possemion  of  aU  that  division  of  Scotland,  indudhig  the  Hebrides 
maifced  off  by  a  line  from  the  Frith  of  Clyde  on  the  west,  to  the  Murray  Frith  on  the  north,  and  bendiag 
towards  the  east  tiU  it  apnroaches  in  some  i^laocs  very  near  to  the  German  Ocean.  Along  the  eastern 
coast,  north  of  the  Frith  of  Forth,  the  Highland  cattle  are  intermixed  with  various  local  breeds,  of  which 
they  nave  probably  been  the  basis.  There  are  more  or  lets  marked  distinctions  among  the  cattle  of  the 
diflbrent  Highland  counties ;  and.  In  common  binguage,  we  speak  of  the  Inimutss  sJi&e^  the  BanflUiin^ 
Ac,  cattle,  as  if  they  were  so  many  separate  lureeds :  but  it  is  only  necessary  In  this  place  to  notice  the 
two  moregeMnl  ▼erietlee,  nowdeariy  distinguishable  by  their  form,  sise,  and  general  properties. 
679&  Tkem(MmityabieqftJieaear0  0KcaiaeqftJke  fVegierm  Highland*  amdJtU*,t^^ 

ArnUtkire  bfWdUlg.  861.),  or  the  breed  of  the  Isle  of 
Skye,  one  of  the  islands  attached  to  the  county  of  Ar. 
gyle  The  cattie  of  the  Hebrides  are  called  iry£&A  a 
name  which  is  often  applied  in  the  south  lo  al^4lie 
varieties  of  the  Highland  cattle,  not  as  a  Utr  v^Eer 
{Dtckmm't  PracHeai  AgricmUure,  vol.  u.  p.  Il9l)lias 
imagined,  tnm  the  district  in  Ayrshire  called  Kyle^ 
where  very  few  of  them 'are  keot,  but  from  their  crossing, 
in  Ua«r  progress  to  the  south,  the  ttjftoa  or  ferries  m 
the  mainland  and  Western  Islands,  where  these  cattle 
are  found  in  the  greatert  perfection.  {Gemerai  Beaort  qf 
Scotland,  yrcl  ML  p,2&.) 

6797.  ThecaUU  qfOrkn^mtd  ZetUutd  areof  amoet 
diminutive  dsei  an  oxwttgj^ng  aftout  sixty  pounds  a 
quarter,  and  a  cow  fbrty-flve  pounds.  They  are  of  all 
colours,  and  their  shi^pes  are  senerally  bad :  vet  they 
give  a  quantity  of  excellent  mik ;  fatleh  rapidly  when 
put  on  good  nasturei:  and.  in  their  own  district,  are  considered  strong,  hardy,  and  excdleot  wmkeis, 
when  well  trslned  to  the  Take,  and  so  plentlAilly  fed  as  tp  enable  them  tb  support  labour. 


079&  Of  Ike  FiftikHre  cattle,  Culley  observes,  <*  You  would  at  Brst  imagine  th^  a  distinct  breed,  fttm 

:r  ..  __. ^  exceedingly  tblht-lyered  and  thin.thighid :  but  I  am  pretty  eleatf  that  it 

^  nearly  allied  to  the  kyioes,  and  consequently  less  of  the  coarse  kHid  if  short 

horns  in  them.  (Cw/lcy,  p^  69.)    Notwithstanding  this  opinion,  the  cattle  of  the  noith-eestexn  counties  of 


their  upright  white  boms,  being  exceedl 
is  only  from  their  being  more '     *" 


1  reouire,  for  every  useftil  purpose,  to  be  mentioned  separately  ftvm  the  Highland  herds ;  and  as 
aU  of  them  have  a  general  rescmbianec,  it  will  oqly  be  necessary  In  this  place  to  notice  the  Fife  cattle  in 
particular.  There  are  various  traditions  about  the  origin  of  tnis  variety.  It  is  said  to  have  been  much 
lasproved  bv  English  cows  sent  by  Henry  VIL  to  his  daughter,  the  consort  of  James  IV.,  who  usoally 
redded  at  the  palace  of  Falkland,  in  that  county ;  and  as  there  is  some  resemblance  between  the  cattle  of 
Fife  and  Cambridgeshire,  they  are  supposed  to  have  been  brought  originally  from  the  latter  county. 
Others  ascribe  the  origin  of  the  present  breed  to  bulls  and  cows  sent  by  James  VL  (James  I.  of  Engbind), 
in  payment  of  the  money  which  his  obliging  neighbours  in  Fife  are  said  to  have  advanced  for  his  equip. 
Inent,  when  he  went  to  take  possession  of  the  English  throne;  {Report  qf  Naim  and  Morav,  p.  9(&)  ' 

SJW.  TkevrepaiUmg  ooUmrqftke  Fife  caUU  Is  black,  though  sometimes  spotted  or  streaked  with  whlte^ 
and  some  of  them  are  altogether  grey.  Tlie  horns  are  small,  white,  generally  pretty  erects  or  at  lenat 
turned  up  at  the  points,  liending  rather  forward,  and  not  wide  qircad  lilce  the  Lancashire  long-homed 
breed.  The  bone  is  small  in  proportion  to  the  carcass;  the  limbs  clean,  but  short  j  and  the  slin  soft. 
They  are  wide  Iwtween  the  hook-bones ;  the  ribs  narrow,  wide  set,  and  having  a  great  curvature.  They 
Atten  quickly,  and  flU  up  well  at  all  the  choice  points ;  are  hardy,  fleet,  and  travel  well,  and  are  excellent 
for  labour,  both  at  plough  and  cart  A  good  cow  of  this  breed  gives  from  eighteen  to  twenty>ft>ur 
quarts  of  milk  per  day,  yielding  from  seven  to  nine  pounds  of  tiutter,  and  from  ten  to  twelve  pounda  of 
oieese  per  week  (twenty-four  ounces  to  the  pound),  for  some  months  after  calving.  {Fffe  Itepert, 
p.  S51.  and  fifiSL) 

680a  Tke  oaUle  qf  AberdeemtUre,  the  largest  of  which  are  said  to  have  been  produced  by  crossing  with 

Fife  bulls,  have  been  long  highly  estetmicd  in  the  southern  markets.  Itisobser    '  '"  ' ^' — 

aeneratlon  of  them  has  increaaed  In  sise  for  the  last  thirty  years ;  and  that  the 
Its  former  wei^t  since  the  Introduction  of  turnips.  (Aberdeenshire  Repon 
commonly  black,  but  there  are  many  of  a  red  and  brindled  colour.    They  are 

propoition  to  their  weight :  and  deeper  in  the  belly,  in  prooortion  to  their  circtimference,  than  the  west 
Highbinders,  and  they  vield  a  much  krgcr  quantity  of  milk.  Many  of  them  are  brouglit  to  the  south  of 
Scotland,  and  kept  during  winter  Ui  the  straw.yards,  for  which  they  suit  better  than  smaller  cattle,  as 
they  are  not  so  impatient  of  confinement  The  ordinary  weight  of  middle-sised  oxen,  at  from  three  to 
live  years  old,  is  from  forty  to  fifty  stone :  but  after  being  worked  for  some  time;  and  thorou^Iy  fettened» 
they  have  been  known  to  reach  double  this  weight 


rvcd,  that  every  succeeding 
e  native  breed  has  doubled 
Report,  p  468.)     The  colour  is 
They  are  thinner  m  the  buttock,  in 
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6801.  Of  the  Welsh  cattle  C 


.  869.)  **  there  seem  to 


^  (Jg-       , 

be  two  distinct  kinds.  The  large  sort  are  of  a  brown 
colour,  with  some  white  on  the  rump  and  shoulders, 
denoting  a  cross  from  the  long-homs,  though  in  shim 
not  the  least  resembling  them.  Thev  are  long  in  the 
legs,  sUnd  high  according  to  their  weight,  are  thin  hi 
the  thigh,  and  rather  narrow  in  the  chine;  thebr 
horns  are  white  and  turned  upwards ;  they  are  light 
in  flesh,  and  next  to  the  Devons,  well  formed  for  the 
yoke:  have  very  good  hoofr,  and  walk  light  and 
nbnbly.  'I^he  other  sort  are  much  more  valuable: 
colour  black,  with  very  Uttie  white :  of  a  good  useAu 
form,  short  in  the  leg,  with  round  deep  bodies;  the 
bide  Is  rather  thbt,  with  short  hair ;  they  have  a  likely 
look,  and  a  good  eye;  and  the  bones,  thou^  not  vcn^ 
smaU,  are  neither  Urge  nor  clumsy;  and  the  ooweare 
«OQSidered  good  milkers.**  {Parhinson  on  Live  Stock,  vol.  L  p.  135.) 

6B0S.  The  Aldemej/  cattie  are  to  be  mat  with  only  about  the  seats  of  a  few  great  landhokler^  where 
they  are  kept  chiefly  for  the  sake  of  their  milk,  which  is  very  rich,  though  small  in  quantity.  This  race 
is  considered,  by  very  competent  judges,  as  too  delicate  and  tender  to  be  propagated  to  any  extent  in 
Britain,  at  least  in  iu  northern  parts.  Their  colour  is  mostly  yellow  or  light  red,  with  white  or  mottled 
faces ;  they  have  short  crvunplcd  norm,  are  imall  in  size,  and  very  ill-shapcd ;  vet  they  are  flne-boned  in 
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ganeral ;  and  ihdr  beei;  though  high-coloured.  U  very  weU  flavoured.  I  have  leen,  sayi  CuUey,  tame  very 
useAal  cattle  bred  ftom  a  aoow  between  an  Aldcrney  cow  and  a  ■hort-horned  bulL 

6803L  Tke  Irish  eattU,  Culfey  thinki,  are  a  mixed  breed  between  the  long-horni  and  the  Welsh  or 
Scotch,  but  more  Inclined  to  the  kmg-homi,  though  of  Icu  weight  than  those  in  England. 

6804.  The  last  variety  of  cattle  we  shall  mention  is  one  entirely  of  luxury,  it  is  the  w'td  breed  [fg.  86ai 
which  ia  Jvund  oaly  iu  the  parks  of  a  few  great  proprietors,  who  preserve  the  animals  as  curidiu  and 

863 


ornamental,  or  for  the  sake  of  their  hlghUUvoiured  beet  Those  ke|it  at <]hillingham Castle.  In  North, 
umberland,  a  seat  belonging  to  the  Earl  of  TankerviUe,  have  been  very  aocurat^y  des^bed  in  the 
Northumberland  Report,  and  in  Cullcy's  book  on  live  stock,  so  often  quoted.  Their  cblour  is  Invariablv  of 
a  creamy  white ;  muszle  black ;  the  whole  of  the  inside  of  the  ear,  and  about  one  third  of  tb^  onUlde, 
l^om  the  tips  downward,  red ;  horns  wbke,  with  black  tips»  very  fine,  and  bent  upwards :  some  of  the  bulls 
have  a  thin  upright  mane,  about  an  inch  and  a  half  or  two  inches  long.  The  freight  of  (he  oxen  is  flrom 
thirty-five  to  forty.five  stone,  and  the  cows  from  twenty.five  to  thtrty.five  Itoue  the  four  quarters  (fourteen 
pounds  to  the  stone).  The  beef  is  finely  marlded,  and  of  excellent  flavour.  From  the  nature  of  their 
pasture,  and  the  frequent  agitation  they  are  put  into  by  the  curiosity  of  stinngers,  it  is  acarcely  to  be 
expected  they  should  get  very  fist ;  yet  tne  six  years  oU  oxen  arc  spener^y  very  good  beef,  from  which  it 
may  be  fidrly  supposed  that,  in  proper  situations,  they  would  feed  welL 

6806.  The  habttt  of  these  anlmab  are  entirely  rude ;  at  the  first  appearance  of  any  peiton  they  let  off 
in  ftill  gallop,  and  at  the  distance  of  about  two  hundred  yards,  make  a  wheel  round  and  come  boldly  pp 
'again,  tossing  their  heads  in  a  menacing  manner ;  on  a  sudden  they  make  a  Aill  stop,  at  the  distance  of 
Ibrty  or  fifty  yards,  looking  wildly  at  the  object  of  their  surprise,  but,  upon  the  least  motion  bein|(  made, 
they  all  again  turn  round,  and  fly  off  with  equal  speed,  but  not  to  the  same  distance,  forming MMi^rter 
circle,  and  again  returning  with  a  bolder  and  more  threatening  aspect  than  befbre;  thrrapbrbach 
much  nearer,  protMbly  within  thirty  yards,  when  they  again  make  another  stand,  and  again  fly  bfT:  'this 
Uiey  do  several  times,  shortening  their  distance,  and  advancing  nearer  and  nearer  till  they  come  wtthin 
fuch  a  short  distance,  that  most  people  think  it  prudent  to  leave  them,  not  choosing  to  provoke  them 
farther. 

680&  When  the  cotet  calve,  they  hide  their  calves  for  a  week  or  ten  days  in  some  sequeitred  situation, 
and  go  and  suckle  them  two  or  three  times  a  day.  If  any  person  comes  near  them,  the  calves  clap  their 
heads  cloae  to  the  ground,  and  lie  like  hares  in  form,  to  hide  themselves.  This  is  a  proof  of  thWr  native 
wUdaess,  and  is  corroborated  by  the  following  circumstance  that  happened  to  the  writer  of  this  narrative 
(Bailey  of  Chiningham),  who  found  a  hidden  calf,  two  days  old,  very  lean  and  very  weak :  — On  stroking 
its  head  it  got  up,  pawed  two  or  three  times  like  an  old  bull,  bellowed  very  loud,  stepped  back  a  few  steps, 
and  bolted  at  his  legs  with  all  iU  force ;  it  then  began  to  paw  again,  bellowed,  stepped  back,  and  boTted>M 
before;  but  knowing  lu  intention,  and  stepping  aside,  it  missed  him,  fell,  and  was  so  very  wtim  thMt  it 
could  not  rise,  though  it  made  several  efibrU  :  but  it  had  done  enoush  ;  the  whole  herd  w^e'alartned, 
and,  coming  to  its  rescue,  obliged  him  to  retire;  for  the  dams  will  allow  no  person  to  touch  their  calVes 
without  attacking  him  with  impetuous  ferocity. 

6807.  When  a  ca(fis  to  be  castrated,  the  park-keeper  marks  the  place  where  it  is  hid,  and  when  the  herd 
are  at  a  distance,  takes  an  assistant  with  him  on  horsel>ack ;  they  tie  a  handkerchief  round'  the  calPs 
mouth  to  prevent  its  bellowing,  and  then  perform  the  operation  in  the  usual  way,  with  as  much  expe- 
dition as  possible.  When  any  one  happens  to  be  wounded,  or  is  grown  weak  and  feeble  through  age  or 
sickncM,  the  rest  of  th«  herd  set  upon  it  and  gore  it  to  deatn.    ICtUJeu,  p.  73.) 

680S.  The  mode  qf  IdUing  them  was,  perhaps,  the  only  remains  of  the  grandeur  of  ancient  himting. 
On  notice  being  given  that  a  wild  bull  would  be  killed  on  a  certain  day,  the  inhabitants  of  the  neigh- 
bourhood came  mounted  and  armed  with  guns.  ftc.  sometimes  to  the  amount  of  a  hundred  horse,  and 
/our  or  flvc  hundred  foot,  who  stood  upon  walls  or  got  into  trees,  while  the  horsemen  rode  off  Ar  bull 
from  the  rest  of  the  herd,  until  he  stood  at  bay,  when  a  marksman  dismounted  and  shot  At  aome  of 
these  huntings,  twenty  or  thirty  shots  have  been  fired  before  he  was  subdued.  On  such  occasions,  the 
bleeding  victim  grew  desperately  Airious  from  the  smarting  of  his  wounds,  and  the  shouts  of  savage  Joy 
that  were  echoing  from  every  side ;  but,  from  the  number  of  accidents  that  happened,  this  dangerous 
mode  has  been  little  practised  of  kte  years,  the  iwrk-keeper  alone  generally  shooting  them  with  a  rifled 
gun  at  one  shot 

SirBSECT.  2.     Criteria  of  Cattle  for  various  objects  and  purposes, 

6809.  The  criteria  qf  a  well-made  buU,  to  whatever  breed  he  may  belone,  are,  accofdlnf  toCuUey,  as 
follows: —The  head  should  be  rather  long,  and  the  mussleflne;  bis  eyes  lively  and  prominent,  his  ears 
long  and  thin,  his  boms  wide,  his  neck  rising  with  a  gentle  curve  from  the  shoulders,  and  small  and  fine 
where  it  Joins  the  head ;  the  shoulders  moderately  broad  at  the  top,  Joining  frill  to  his  chine  or  croM  and 
chest  backwards,  and  to  the  neck-vein  forwards ;  his  bosom  open,  breast  broad,  and  prqjectlng  well  before 
his  lees ;  his  arms  or  fore^thlghs  muscular,  and  tapering  to  his  knee ;  his  legs  straisht,  clean,  and  very  fine- 
boned  :  his  chine  and  chest  so  f\ill  as  to  leave  no  hollows  behind  the  shoulders ;  the  plates  strong,  to  keep 
his  belly  from  sinking  below  the  level  of  his  breast ;  his  back  or  loin  broad,  straight,  and  flat ;  his  rib* 
rising  one  above  another  in  such  a  manner  that  the  la*t  rib  sliall  be  rather  the  highest,  leaving  only  a 


lOao  PRACTICE  OF  AGRICULTURE.  Part  Ilf. 

■maU  ipaoe  to  th«  hipt  or  hookiL  lb«  vMlo  ^^Hlihlg  ■  foAM«  ^  twrird-HM  oftioaif ;  his  bh«  •faoald  te 
wide  placed,  rouadi or i^MMMaVaflld  llMMihtghtf  IMMI  th(*  bUtk  f  fte^^iuOten  froM  the  hlo  to  the  map 
lonfrf'kiid  toMBOdir  tntng  Mfiuun,  M  TCeomaiMnded  bjr  witae,  ttiey  shooM  taper  gnulually  from  the  hin 
lMi9«»d^'«ii4<4»  tttfivor  MtUbDho*  not  Ife  tho  leait  pkAubenm :  rump  dow  to  the  tml  tht  UU  htoad. 
vfeU  ^hwlve^  arid  aM  btt  IM  Mgh  *o  lo  M  In  the  ttflie  horltonlal  line  wltfa  fab  back.  BuA*  fehouM  b^  cod. 
itantffr  w^rM^  end  Iwpt  in  tMM^'ltodo#llteB,helr^  bring  tafffered  to  ride  befbre  thejr  are  thrte  teV* 
oid^iQ  irheH'  UtevoMtaf^i  la  thiTlAmcetee  tfi«)F4i«v«r  ttttain  io  tterfect  a  growth.  It  is  observed  by  Lav. 
rence,  that  the  above  description  delineates  that  barrel-thaM' which  Bakewell  supposed  moit  advan. 
ti^<toMibrall  ttoAi'dr  «lliiiUto  immdtd  fo  be  Aid  "flor  slaughter,  or  even  used  fbr  labour. 

OBM.  Tkf  ertleria  (^  «rdeClnic««a  neatttHOt  fmgtmernt  Ate  thus  given  by  John  WUkinaob  of  linton, 
mar  NottlAghaai,  ab  eninetit  breeder.  ( Armor  A*  m  CaiHe,  ^cl  1890l)  "  The  head  ought  to  be  rather 
loAg^cild  nuMile'  fltiei  the  0eUnte»ai[iee  calm  «nA  placM,  which  Indicates  a  disposition  to  get  fitt;  the 
horns  fine ;  tlie*neek  light,  ptrficolarly  where  It  Joins  the  head  i  thebreast  wide  and  projecting  wen  beiinne 
the  Itifla;  tlie  ehouldeN  aaodeMtely  broad  at  the  top,  and'  the  Joints  wdl  in,  and  when  the  animal  Is  in 
goed'oondltloif,  the  eMne  so  Asll  as  to  leave  no  hollow  behind  it ;  the  fore  flanli  well  filled  up,  and  the 
girth  «>eMnd*tbesho«liiers  deep ;  Che  back  straight,  wide,  ahd  flat ;  the  ribs  broad,  and  the  space  between 
them  aid  the  Mp»  siaally  the'  flank  fUll  tod  heavy :  the  betly  well  kept  iii,  and  not  sinking  low  in  the 
mWMIe,  bu«'  so  formed  that  a  eress  aection  Of  It  would  resemble  an  oval,  whose  two  ends  are  of  the  same 
wMth.'afidirhihefdHn  appnmehes'fo  thai  of  achfcie,  or  of  an  elliittls  whose  eccentricity  is  not  great  (the 
whoM  (blttiin^yiwC<d«otii»#br%Bit^.Hfkecar«aM  as  someliave  e3itore«sed  it,  for  this  would  leave  a  mA- 
cieocy  both  in  the  upper  and  lower  part  of  iHte  fibs) ',  the  hips  globular,  wide  acroM,  and  on  a  level  with 
thv*bSMjkl«MAr;  Ihtf  htfldiiuaflefii,  tftat  is.  flfom  the  hfM  to  the  «Ktrenilty  of  the  rump,  long  and  straight ; 
thoTsmpptJliitefilll^  ahd  eonkfng  Well  wp  to  th^  tail:  the  twHt  wide,  and  the  seam  in  the  middle  of  tt  M 
well  flHdd  that  ttio  whok  may  very  nearly  form  a  plane  perpendtcuiar  to  the  line  of  the  back ;  the  lov^ 
piut«rthe<thlgh  smiM ;  the  tail  broad  aiM  fM  towards  the  Xm.  but  the  lower  part  thin ;  the  legs  straight, 
dean,  «iid'flttei.tk)ned  j  and  when  ttie  anim»l  is  In  high  eondmon,  the  skin  of  a  rich  and  silky  appearanoe. 
TMfee'appeti'fo  be>tlw»ihoit  material  ^[>ohMi  Tor  the  fbrmationof  truesymoMtry  In  cattle:  there  are  otfaeia 
of  a  minor  consideration,  which  will  rnadily  be  suggested  bv  attention  and  experience" 

ani.  TUtP  criMria  ttf  an  at  well  adnpted  to  iabomr  differ  fh>m  the  above  ocAy  In  requiring  kmg  and 
atraaeleet^  ami  broad  hnnly  feet  and  hooA. 

€8I&  The  eritmia  qf  a  beautiful  eow,  according  to  'Wilkinson,  tfiAy  be  thut  ezpreesed :—  ' 

She's  long  in  her  fisee,  she's  fine  In  her  hona, 
Shell  QuicUy  get  fat,  wir "     -     • 
She's  Clear  In  her  JAwa,  s 


Shull  ouicUy  get  fat,  without  oake  or  con, 
She's  Clear  In  her  JAwa,  and  Aill  in  her  ohine, 
«h«*s  heavy  In  flank,  «id'  wide  la  Imt  knn. 

Abe^  bread  in  her  ribs,  and  long  in  her  cvmpk 


A  staaight  and  flat  faaflfc)  with  never  •  hnmpi 
flheTaaMain  her.  him  and  oakn  In  her  eyea, 
AbeWflae  in  her  shouMen,  ami  thin  in  her  tl 


with  never  •  hnmpi 

thigha. 


./'.  V  >.  ,  fihe^llghtinherneck,aiidsaalinhertaiL 

<    .      '  '  >  She's  wide  ill  her  breast,  and  goad  at  thepdO, 

Sha**  flne  in  her  bone,  and  sHky  of  skin, 
..  >     .  ■She's  nguBlce'e  without,  and  a  butefaerl<irltMa. 

ytoHi  QUUy*9  m9rU  qf  «  good  oaw  are  lhese:^\Vlde  hofB«>  a  thin  Head  and  oedu  dewlap  lalse,  AiH 
ttfeiask,  bf;pdir bafik»  Urge  d^p  i>clly ;,  the  udder  r api»ciam»  but  not  t«9  fleehy-t  the  niiJk.vctaM  pramlBent, 
and  the  bag  tehding  far  behind ;  teats  long  and  large,  buttocks  broad  and  flemy«tatt  long  and  pttablCk  Jep 
pr9i»ftM)^l^able,V>.tAe  #ise  o^  thefarcasv  wd  the  Jointa  abort  To  >iheae  outwacd  UMkik*  may  be  added  a 
|uptte,(n4i9«iUon,  a  temper  Ihee  firam  any  vicious  tricks*  «nd  perfieony  manageable  on  every  acoaaloi^  On 
the  QUicr  h^nd,«,cqw  with  a  tblck  b^  and  a  short  aeck»  promiosnt  back^bone,  alender  obest,  belly 
tMckea  uiv  small  udder  ol  fleshy  bag,  shoct  teata,  and  thin  outtockst  Is  to  be  avoided  as  totally  unft 
rar  the  piupos^s  eithcV  of  iue  dairvrnum,  the  suckler,  or  the  graaier.  The  most  valuable  cowa  arc  Ihoae 
which  are  breti  In  Yorks&irc^  StajOprdshi^x  apd  uyon  ihe  stvoiig  laoda  in  other  part  of  £ngiand,  aaid  la 
/^'mhireifi  Gotland, ,.       *  •         ■     •    /  m      -     .      ■ 

,681Jk  ,7>«  nUcrw  (if  ttotUtnce  in  mm^  ^  dtrived.fir9mcoUw^  are  of  no  importaneat  and  all  that  can 
bi^sa^  la.  that  white  aud  red  cattle  are  l«w  hardy  than  tlie  hladE-haixed.  '  ■  < m 

J^\h.Aai;rUcria  qfage  in  cauk  are  derived  ftom  the  teeUi  apd  honM*  At  the  end'Ofaboutitve  yean 
tney  sh^t  their  flrst  four  tveth,  which  are  replaced  by  others,  larger,  but  not  so  white ;  and  befeaa-AM 
yqiri  all  the  incisiv.e ,t4?etb  ase  reuewed.  These  teoMi  ace. at«rst  equal,  loQg,,aml  mMty  vhUaj  hBt,>  aa 
the  ajnimals  advauce  to  years,  thoy  wear  doWn,  become  uoequaV  and  grow  black.  Theie  »ai»ialSi  aocDniiqg 
to  itmie,  likewise  shed  their  muMfH  ihA  end  « three  years (  and  they  are  jrep^oedby  oihur-hetnek  vhsc^ 
%(UhfiJqk)i>fI  teeth (Cpntmue;  this, however,  is  tQUily  or  parttxa^y  denied,  hf  «rac(ietA]nieiiv«Ml  our 
i^iMMWii  asl ISct  viMiout  xiual^fl/catioR  has  b^n  o^ected  to  In  th<i.  '^^rnnmnT^mm^mit 
Tbe  manner  of  the  growth  Oflhr^'c  horns  M  not  uniforin,  nor  Che  ihooting  of  them  equaL  The  first 
year,  that  is,  the  fourth  year  of  the  animal's  age,  two  small-pointed  horns  make  their  appearance, 
neatly  formed,  smooth,  and  towards  the  head  temi^ialad  by  (a  kifyl  4tf/buttoa  The  following  year 
this  button  moves  f^om  the  faeitd,  being  impelled  by  &  nMny  cylinder,  which,  lengthening  in  the  same 
manf^r,ifkal«ojenain«|ed  byanoUuir  button^  and  so  on  i  for  the  borne  eontlnn«<gfOwiiitnsto«gifethe 
anhouia  lives  . Thfes^ buUpns beouroe awwOajr  Jeintfi er  twim «hmh aire emUy  disUnmuMied  ai thahani, 
and  by  which  the  age  of  the  creature  may  be  easily  known  i  countins  three  years  for  the  point  of  the 
hQra,uMLooe/areach  of  theM^auerxina*.  Thecoy^^pntbnes  uaefltl  ft«r  moee  than  I  wmS^  ytattfclwit 
thi)  Oj^Jl  loses  bis  Rigour  muw  soonor,  U  k  commou  with  dealers  to  oblitmto  these  rings,  by  shading 
thd  hqriuL  in  ojuler  to  conceal  the  age  of  |he  beaat. 

6»i&  T%c  ternfs  applied  to  ttifitrut  mgos  are  as  folk>ws :  ^  A  yonng  cisCrateJ  xatim,  after  4be  fintf  yeai^ 
is .(jall^  a  ftirk z,  when  »  ^ear  older,  a  stoW er  «teer  i  at  five  y«w»  <rid, an  eo.  A  fenalob  efter  ithe  fiial 
year,  is  called  a  heifer,  or  auey ;  when  about  to  bring  a  calf,  she  is  oalled  a  young  oow,  A  aistnr»d 
Ibmalei*  qallod  a  f^^mf^x.  ,  Coetaifi  oC  the  Walsh  and  Soots  oatlte,  of  rathera  coarse  aa4  ttuvdy 
kindlare  icoomlnated  runti    JSiUIock  Is  the  gcneml  tenn  £qt  any  fUU.grown  male  cattle,  tkt  «•  iean.  > 

^Bi7.  3V<  nafuroi  duration  qf  liff  with  the  itul  and  cmv  may  be  stated  at  npwaads  of  twenty  jeaia, 
to  nearly  the  end  of  wliich  the  latter. Is  useful  with  her  milk,  bnt  the  former  ganeeaUy  loaei  Mairicaur, 
consequently  hi*  uae^,jDaeny  yeans  sooner.       .    . 

,    ,  SuBSBCT.  3.     Breeding  qf  Homed  Cattle* 

flBia  The oh§ettiftohe heptin  v(tw  In  hraading Mtlleare,  <brms w^ ad«pte<yforfii<tqifiig|,  flatpfoflCTMInfc 

tmt'onpert^ 
desirable^ 


yieUiftg  the  nest  aillh,  difiete  aateri^ly  (rem  that  which  we  know  fl^om  experience  to  be  combined  with 
early  miAirit|i4ni'the  met*  vahiabie  carcass  \  and  the  breeds  Which  ai^  undctstoM  to  give  the  greatest 


Book  VIX.  REARING  OF  HORNED  CATTLE.  lOSl 

A  dinotUion  tofatUny  amd  a  f€i3emcm  lo yields  kurgeom^miU^  t^mOk,  mmmfihemmii^.   The  tana 
_._.r ^  ^?  'wtheint,  »  v«ry<ii«fei»ntfra»  tJMi«r%othai(iii|il«ceaf  toeing  flat 


(he  iUcs,  jiml  big  in  the  beUy,  «•  aU  great  milken  are*  U  i«  l||gb«akded  and4igh*.beUied :  in  a  word;  the 

dy  of  the  aairoal  well  adapted  to  fatten  ia  barreUforaedt  wbUe  tbat  of  tbe  mTlker  U  widest  downwaxda. 
It  M  not  probable,  thereforau  that  the  propertiea  of  *mo  brMia  of  oatUc;  so  oppealte  Id  form  and  general 
appearance,  can  ever  be  united  in  the  aane  ankoal 

GSSBX  Tketong  andtkort  horned  breeds  hare  hitherte  been  in  poMea*loB  of  the  bert  part  of  the  Island  j 
but  vMipus  Qther»,  aa  the  Ayrshire*  the  QaUoway  cattle^  and  kjrlees,  might  he  bred  with  adrantage  in 
many  situations,  so  as  to  be  more  proifltaUle  than  either  the  shprt-hMme  or  the-tam^'ihonik  i  These  breeds 
of  eattle,  as  true  qulclcfeeders,  and  being  IcindiT-flesbod.Ar  ex«c4k»t<eatteig  beef,  hAT*  citeMished  tbehr 
character  In  the  Orst  maiket  in  the  island,  llie  Sootoh  or  JQdoai  unehether  Adapted  to  ookL  exposed, 
heathy.  mounUinous  situatioos,  than  any  other  breed  Te  nvm.  Pwtinriag  breada  a«c  fttbably  best 
adapted  to  particular  situatioiM ;  on  which  ground,  breeders  of  cattle  AeuM  endftsrwr  to  ttad  out  what 
breed  is  the  most  profiUbIc  and  best  suited  to  their  sltuathms,  and  to  innweiiha*  breed  to. the  utmost^ 
rather  than  to  try  to  unite  the  partieubir  oualiUes  of  two  or  more  distinct  weeda  hf  orosling.  The  latter 
JLs  a  precarious  ncactice;  for  we  generally  and  the  produoe  Inherit  the  omrsensM  of  both  bracdi^dQdiBfely 
Attain  the  good  properties  which  the  pure  distinct  breeds  indivklMally  poseeia.  laotdw  ta  hare  coed 
'tattle  of  any  breed,  particular  regard  must  be  «ud  io  selecting  those  theftare  the  most  oemplele  and  pMisct 
IA  their  form,  shape,  and  other  qualifies  and  to  breed  Arom  them. 

.  6i^\.  An  extraordiuartf  decree  qf  aitentiam  has  been  nOd  to  the  bmedtnr  of  ,c«Mlfl  In  EogUad  aliMe  the 
time  of  Bakewell,  and  some  Utustrious  names  might  he  mentioned  in  ^mWUIoq-  te  these  ef  prpfesiionai 
farmers.  Pedigrees  of  the  best  rattle  have  been  preseryod  with  no  lei*  oan^  in  aovMnd  fil«Qcik  IMa  those 
tit  race  horses ;  and,  hi  the  selection  of  breedem,  the  propertiea  of  the  flwsilf  Aaa.whtob  they  tanre-de. 
scended  arc  matters  of  scarcely  less  importance  than  the  form  «f  the  ffl«ing.iinbaMla  tfieoMMs^c  Tbe 
extraordinary  prices  pa|d  for  the  beet^^bred  bulls  and  cows  show  that  thia«tteQtion  haa  aehhaa»  without 
its  reward. 

6822.  Tht  best  bulls  are  either  let  out  for  the  season,  or  cows  ara  brought  te  them  at  a  ceitalii  tato  per 
heed.  The  practice  of  letting  bulls  is  said  to  have  originated  ««th  BaheweU  Ctforaitafe  Midim^ComUiet, 
vol  L  pw  S34.}m  wh^  early  io  his  caipeib  let  a.buU/ft>r  ,one  hundred  and  «ft9<«va  guinaa^tta  havued  only 
four  months  \Farkinsahj  vol  IL  p.  4flD.} }  and  five  guineas  per  cow  were  about  thatnme  coomionly  paid  to 
him  and  other  eminent  breeders.      -  ' 

f«S^  The  age  at  which  butts  shotdd  berM  tc  be  nmOoMd,  and  the  Bomber  hf  seasons  they  shoold  be 
allowed  to  serve,  as  well  as  the  agewtvshicbtbe  fomafaMshoukl  begin  to'btaed^'ire  points  regarding  whteh 
practice  is  by  no  means  uniform.  In  the  aaUhuiA  eeuhttes^  th»b«lla  ara^pranf  commonly  allowed  to  leap 
while  yearlings ;  and  if  good  stock-getters  are  kept  on  as  long  as  they  will  do  business,  perhaps  till  they  are 
ten  or  twelve  yeers oU.  In  othea<plaaBB<thcy  aa»'.dMl<iM  mlytHMiideMik,  for  the  flrst  time  at  two 
years  old.  The  females,  in  many  instances^  belng'th^ Oeit  Half  at  th» i^lof  two  years,  but  more  com. 
monly,  perhaps,  not  till  they  are  a  yaat  aider  i  mid  ilisoiBe  ef  the  Highfaaid  districts,  where,  owinc  to  a 
want  of  proper  nourishment  IwiMr  tefaacf « Iheyacwiater  J*  caaiiag  l^tMdr  ftill  growth,  the  females  do 


not  often  become  mothers  till  they  are  about  four  years  oM. 

6884y  The  period  of  gesUMom  vfbM  cum  hat  %aan  foanih  opDa«aniai«nfga  of^  great  number  ofesperl. 
ments,  to  be  about  forty  weeks.    If.  'Maier  eamitmnlaatad  to  the  .Nattanal  Ihstitute  of  France  the  foU 


£7Dth;  £0  on  the  280th ;  68  on  ftau  the-WMb  to  the  290th  9  gOria*  theaMtb^iiindSon  theSOBth.    Cows 
seldom  bring  I  ***  .        . --      .^ 


I  on  the  280tb ;  68  on  HMD  the-iHN»  to  the  290Ui  9  iOria*  tke  6liQtl»(>iind  5  on  tbe  SOBtb.  I 
Ing  more  than  one  calf  at  a  time.  VThen  they  produce  twins,  one  of  them  a  male  a^d  the  0 
ttoa  taHtarv  whibh  4a  «aMed  a  ffV^ee  ttarthi.  Is  etmrihotify  comMered  terbe  tifcamttfte  of  pnicreaf 


loiHng obeervatSodl  on  this  sul4ect:--On(»  eows,  ti calved  ftolatholtist  to  the  88Sth  da|r^  Son  the 

»lfata 

«a»!da , ^ , 

yatithere  teaaa  to  have  been  well  authentkaled  Instances  to  the  contrarf.    {ntriners  l(togax/»^  vqL  t 
»^4QS.;  and  ToL  vtIL  ^46&) 

GBSS,  Tka  wMsf  deeirabte  perfudfbr  fmithtg  etnn  to  ihtbullh  mldSQmrner,  \n  ottttr  that  they  may  1m 
dBuppod  m  spring,  and  harra  the  whole  of  the  gra«  season  before  them.  'Whei^  no  regtrtar  system  Is  foU 
lowed,  and  ooers  are  sent  to  (be  buK  roerrty  because  they  are  In  beat,  catves  will  be  dronped  at  aH  seasons; 
Init^  f^oapC  ]n  those  districts  where  the  Ihtting  of  ealves  Is  an  object  of  hnportatice,  S|ning  It  pr«lbAIy  ^ 
aaast  advantaeaoua  thne ;  as  the  calves,  having  all'  the  grins  season  before  them,  become  sufficf^ntly 
Strang  for  ooduring  the  ohange  to  a  leas  agre«Ale  food  In  the  ensildng  winter.  A  calf  n»wlt  weaoad 
seUom  thrives  wellduring  that  period,  unless  it  is  pampered  with  better  food  than  Usoally  ih|ls  to  the 
ahafo  of  mng  ammalu  By  midsummer  the  eow«  are  reariief  to  i«ke  the  lidn  thaw  at  any  vfthtr  seaion, 
and  wilt  bring  calves  In  proper  time.  If  a  eow  goes  fill  after  Mav  tieforb  she  calves,  the  dSt  vmV  btf  tho 
weak  In  the  winter  foUowlng;  and  the  dam  wHl  not  be  so  i^eady  to  take  the  bull  again,  bat  will  otften  gttnr 
barren. 

G8HL  // 1*  mfdhMgn  the  bett  mUek  eou^ihothns  thi  heit  e«M  evetf  rho«gfi  the  tttetttA  dfcnmsuhcaa 
ahauld  be  atanilar ;  and  vice  mrsA',  a  tarty  cMr  may  have  a  g^dtatr.  These  tematts  apply  to  this  breed 
as  well  as  to  others.  The  immediate  piogeny  of  a  goed  mHker  may  be  an  Ibdiffbrent  hplch  cow;  but  In 
tiia  saeand  nnwvo,  the  good  MHking  qualty  at  the  gfandam  returns.  This  haa  oft^'baen  ,o6sarred» 
and  withoul  any  of  the  causes  beli^  taqputable  to  the  sUe  {Boberi»r$,  p,  971)' 

SuBstCT.  4.     Bearing  of  Named  Caftk, 

0827.  nemode^rfarMgeai9e$l»nai9)iUL  There  can  be  Httledeubt  but  that  th«hest  and  mwe  natural 
mode  is  that  efalhywlngthein  tosuek  thekr  dams,  at  least  for  seme  length  of  Ume  after  they  are  hrought 
forth.  ^  ■ 

689a  In  Yorksk&e,  and  most  parts  qf  Scotland,  the  usual  flMfthod  telo  give  them  milk  to  drinlt.  there 
being  fow  instances  where  they  are  allowed  to  sock.-  For  the  flrrt  two  er  three  weeks,  they  mdstly  get 
milk  warm  fkom  the  cow;  but  for  the  next  two  or  three  weeks,  half  the  new  milk  Is  withdrawn,  and 
sUnumUk  substituted  In  its  stead ;  and  at  tfie  end  of  tfiat  period,  the  new  milk  is  wholly  withdrawn :  th^ 
are  then  fed  on  skim.mi]k  akm^  or  sometimes  mixed  with  water,  tin  they  are  able  to  support  themaetvea 
by  aatlne  grass,  or  other  food  of  that  sort 

688a  M  Cheshire,  the  practice  is  to  aOow  the  calves  to  sui4c  for  the  flrst  three  weeks.  ITier  are  then 
fed  on  warm  new  whey,  or  scalded  whey  and  buttermilk  mixed ;  with  the  green  whey  water  is  ftequently 
mixed,  and  either  oatmeal  or  wheat  and  bean  flour  added.  A  quart  of  meal  or  flour  Is  thought  sulRcient 
to  mix  with  ftnty  or  flfbr  quarts  of  liquid.  Oatmeal  grud  and  buttermilk,  with  an  addition  of  skimmed 
milk,  are  also  used  for  the  same  purpose.  Some  one  of  these  prepared  kinds  df  food  Is  given,  night  and 
morning,  for  a  few  weeks  after  the  calves  are  put  on  that  diet,  but  afterwards  only  once  a  day  till  they  are 
three  months  old  or  more. 


6890L  In  Oiot$eesterskire  the  calves  are  not  allowed  to  suck  above  two  or  three  days  ;  they  are  then  fed 
on  skim-milk,  which  Is  previously  heated  over  the  Am,  When  they  arrive  at  such  an  ageas  C»  bcatalo 
to  eat  a  little^  they  are  aUowed  split  beans,  or  oats  and  out  hay,  and  water  is  mixed  with  the  1 


6B31.  In  Smsses  it  is  conunon  to  allow  the  calves  to  suck  for  ten  or  twelve  weeks,  or  to  wean  them  at  tha 
end  of  three  or  four,  and  give  them  a  liberal  allowaace  of  skiaa-milk  for  six  or  eight  weeks  longer. 

68ae.  As  Middlesex  it  is  usu^  hi  rearing  calves,  to  gWe  them  a  pailflil,  contoinlng  about  a  gallflOk  off 
milk  warm  from  the  eow,  morning  and  evening,  for  ei^t  or  tan  waaks ;  or,  wUeh  ie  oaitaUilT  the  moat 
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agrmMt  to  nature,  and  tlMMlbra  to  be  pteferied  to  any  other  that  can  be  adopted,  toaBov  tbe  calf  to 
fuek  Hi  dam,  aa  It  U  sometlnet  dene  In  the  county  of  Siuiex,  and  generally  In  wlgtonsbire 

e&SS.  According  to  Mankai,  the  best  method  is  thb :  —The  calve*  luck  a  week  or  a  fortnight,  aceoriiim 
to  Weir  Hrength  (a  good  rule) ;  new  milk  In  the  pail,  a  few  meals ;  next,  new  milk  and  skinumflk  mixed* 
a  ftw  meals  more ;  then,  skim.mllk  alone,  or  porridge  made  with  milk,  water,  ground  oats,  &c  and  some- 
times mljcake,  until  cheese-making  commences ;  after  which,  whey  porridge,  or  sweet  wh^,  in  tbe  field ; 
being  carefal  to  house  them  in  the  night,  until  warm  weather  be  con  firmed.  {Midland  Counties,  vol.  i. 
pi  Sas  )  This  method  of  suckling  is  not,  however,  free  fVom  objection ;  and,  in  the  ordinary  practice  of 
reorinfrealves,  tt  is  held  to  be  a  preferable  plan  to  begin  nt  once  to  teach  them  to  drink  fVom  a  paiL  The 
oalf  that  is  fed  flrom  the  teat  must  depend  upon  the  milk  of  its  dam,  however  scanty  or  irregular  tt  may  be ; 
whereat,  when  fed  from  a  dish,  the  quantity  can  be  regulated  accordiog  to  its  age;  and  various  substitutes 
may  bfr  resorted  to,  by  which  a  great  part  of  the  mitk  Is  saved  for  other  purposes,  or  a  greater  number  of 
oahrea  feared  upon  the  same  quantity.  {Qenerai  Report  qf  Scotland,  voL  iii.  p.  51.)  Yet  it  would  seem  to 
be«good'pracDce  to  allow  calves  to  suck  for  a  few  davs  at  flnt,  if  there  were  no  inconvenience  to  be 
mprehended,  both  to  themselves  and  their  dams,  fVom  the  separation  aflerwarda 

fltSt.  HWrttJM^fhHH  thepaitt  the  average  allowance  to  a  calf  is  aliout  two  English  wine  gaOons  of  milk 
daily,- for  twelve  or  thirteen  weeks ;  at  tirit.  fresh  milk  as  it  is  drawn  from  tbe  cow,  and  afterwards  skim, 
milk.  But  after  it  is  three  or  four  wreks  old,  a  great  variety  of  substitutes  for  milk  are  used  in  dUfeient 
places,  of  wlfleh  Ihiseed.o}|  cake,  meal,  and  turnips,  are  the  most  common. 

diss.  Whfrecal9e» nrf  rfortd umh  tJHm-mi/k,  it  should  be  boiled,  and  suffered  to  stand  until  it  cools  to 
the  temperature  of  that  first  given  by  the  cow,  or  a  trifling  degree  more  warm,  and  in  that  state  it  diould 
bo'idven  to  the  calf.  Milk  is  frr<iuently  given  to  calves  warm  only ;  but  that  method  will  not  succeed  so 
well  is  bofling  it  If  the  milk  be  aiven  over.cold,  it  will  cause  the  calf  to  skit  or  purge  When  this  is  the 
cos^  )MM  two.oT  three  tpoonftib  of  rennet  in  the  milk,  and  it  will  soon  stop  the  looseness.'  Iflon  the  con. 
trary,  theMf  Is  bound,  bacon -broth  is  a  rwr  good  and  saf^  thing  to  put  into  the  milk.  One  gallon  of 
milk  per  dny  win  keep  a  calf  well  at  first  The  usual  allowance  is  about  double  after  the  first  eight  or  ten 
days^  and  this  is  increased  with  the  age  of  the  animal  After  it  is  thirteen  weeks  old.  It  will  do  very  well 
upon  grass  or  otlier  food,  without  any  milk  at  all  A  calf  may  then  be  supported  without  milk,  by  grving 
it  hay, -and  a  iitUe  wheat.bran,  once  a  day,  with  about  a  pint  of  oats.  The  oats  will  be  found  or  great 
service  at*  soon  as  th^  caff  Is  caoable  of  eating  them,  'lite  bran  and  oats  should  be  given  about  mid.day ; 
the  milB  In  p6fftidM,  at  eight  crclock  in  the  morning,  and  four  In  the  afternoon.  But  whatever  hours  are 
chosen  to  be  set  apart  for  feeding  the  calf,  it  is  best  to  adhere  to  the  particular  times,  as  regularity  is  of 
more  consequence  than  many  iM>aple  think.  If  the  calf  go  but  an  hour  or  two  beyond  bis  usiul  time  of 
feeding,  he  will  find  himself  uneasy,  and  pine  for  food.  It  is  always  to  be  understood,  that  calves  reared 
in  this  manner  are  to  be  entired  to  eat  hay  as  early  as  possible;  and  the  best  way  of  doing  this  is  to  giv« 
them  the  sweetest  hay  that  can  be  got,  and  but  little  at  a  time  Turnins  or  potatoes  are  very  good  ftiod. 
as  soon  as  they  can  be  eaten  by  them ;  and  they  are  best  rut  small,  and  mixed  with  hay,  oats,  bran,  and 
such  articles.  It  may  be  observed,  that  it  is  not  absolutely  necessary  to  give  milk  to  calves  after  they  are 
one  month  oM  :  to  wean  them  gradually,  two  quarts  of  mHk,  with  the  addition  of  linseed  boiled  in  water 
to  make  a  gruel,  given  together,  will  answer ;  and  by  diminishing  the  milk  gradually,  the  calf  will  soon  do 
without  it  Hay  tea  will  do.  with  the  like  addition  of  two  quarts  of  milk ;  but  it  is  not  so  nutritious  as 
linseed.  It  is  a  good  method  of  making  this,  to  put  such  a  proportion  of  hay  as  will  be  necessary  into  a 
tuir,  then  to  pour  on  a  sufficient  quantity  of  boiling  water,  covering  up  tbe  vessel,  and  letting  the  water 
remain  long  enough  to  extract  the  virtues  of  the  hay.  When  bacon  or  pork  is  boiled,  it  is  a  ^wd  way  t» 
preserre  theliqimrbr  broth,  and  mix  It  with  milk  (br  the  calves. 

eSBB.  In  samfiMr,  calve*  may  tometimet  be  reared  on  vaheff  only:  but,  when  reared  In  winter,  they  mu^ 
be  fed  MIfti  hav ;  and  clover-hay  is  probably  the  best  of  any  for  this  use.  Calves  may  also  be  raised  with 
porKdge  of  dlftbrent  kinds,  without  any  mixture  of  milk.  It  is  sometimes  a  good  and  convenient  plan,  the 
authcHr  oPthe  yeto  Farmer**  Calendar  says,  to  bring  up  calves  under  a  step-mother ;  an  old  cow.  with  a 
tolerAle  stock  of  milk,  will  suckle  two  calves,  or  more,  either  turned  off  with  her.  or  at  home,  keeping 
them  ingood'ctmdltlon,  until  they  are  old  enough  to  shift :  they  ouaht  to  suck  the  first  of  their  roother'k 
milk  Ibr  two  or  three  days,  although  many  are  weaned  without  ever  beingsuflf^red  to  suck  at  all  Calves, 
wliethet  rearing  oi*  flutenlng,  should  also  always  suck  before  milking,  the  cow  being  milked  afterwards, 
as  the^llnt  and  thinnest  of  the  milk  is  sufficiently  rich.  Old  milk  will,  perhaps,  scour  a  very  young  calf; 
but  the  elftet  will  go  off*  without  any  ill  consequences.  He  observes,  that  the  Duke  of  Kortfamnnberland*k 
reeipe  is  to  take  one  gallon  of  skimmed  milk,  and  to  about  a  pint  of  It  add  half  an  ounce  of  common  treacle, 
stirring  it  tintll  it  is  well  mixed ;  then  to  take  one  ounce  of  linseed.oil  cake,  llndy  pulverised,  and  with 
the  hand  let- it  fall  gradually,  in  very  small  quantities,  into  the  milk,  stirring  it  in  the  mean  time  with  Is 
spoon  or  hidle,  until  it  be  thoroughly  incorporated ;  then  let  the  mixture  be  put  Into  the  other  part  of  tbe 
milk,  and  the  whole  be  made  nearly  as  warm  as  new  milk  when  it  is  first  taken  trmo,  the  cow ;  and  tn 
that  state  it  Is  fit  for  use.  The  quantity  of  oiUcake  powder  may,  from  time  to  time,  be  increased  as 
oocaston  may  require,  and  as  the  calf  becomes  inured  to  the  flavour  of  it  Crooks  method  is  to  make  a 
JeUy  «f  one  quart  of  linseed,  boiled  ten  minutes  in  six  quarts  of  water,  which  Jelly  is  afterwards  mixed 
wiU)  a  small  quantitr  of  the  best  hay  tea.  On  this  he  rears  many  calves  without  milk :  he  thinks  many 
calves'are  annually  lost  by  artificial  rearing,  and  more  brought  up  with  poor  and  weak  constitutions. 

0BS7.  When  calvet  are  dropped  during  the  gran  f<««Oft,  Donaldson  observes,  they  should  be  put  into 
some«mall  home-close  of  sweet  rich  pasture  after  they  are  eight  or  ten  days  old,  not  only  for  the  sake  of 
exercise,  but  also  that  they  may  the  sooner  take  to  the  eating  of  grass.  When  they  happen  to  be  dropoed 
durlnsr  winter,  or  before  the  return  of  the  grass  season,  a  little  short  toft  hay  or  straw,  or  sliced  tumipe, 
shouM  be  laid  in  the  trough  or  stall  before  them. 

6BS8:  CaHraiUm  Is  performed  both  on  male  and  fiemale  calves,  when  neither  are  Intended  fiir  procee- 
atSon.  On- cow  calves,  however,  it  is  generally  omitted  :  but  in  Norfolk  no  distinction  Is  made  as  to  sex  $ 
males  and  fcmales  are  equally  obJecU  of  rearing,  and  are  both  occasionally  subject  to  castration^  it  being 
a  prevailing  custom  to  spay  all  heifers  intended  to  be  fatted  at  three  years  old  ;  but  such  as  are  mtended 
to  be  finished  at  two  years  old  aro,  it  is  believed,  pretty  generally  left  **  open  ;'*  as  are,  of  cours^  thwe 
intended  ftir  the  dairy.  l*here  are  two  reasons  for  this  practice :  they  are  prevented  fttmi  taking  the  bull 
too  early,  and  thereby  fliistratlng  the  main  intention ;  and  by  this  precaution  may  He  more  quietly,  and 
are  kept  from  roving  at  the  time  of  fktting.  lliis  may  be  one  reason  why  spayed  heifen  are  tbought  to 
AUten  more  khidly  at  three  years  old,  and  to  be  better  fieshed.  than  open  heifers. 

6899.  The  time  qf  peffomOng  the  operation  qf  castration  In  horned  cattle,  as  in  all  kinds  of  live  stock,  is 
while  the  animals  are  yet  very  young,  and  Just  so  strong  as  to  endure  this  severe  operation  without  any 
mat  danger  of  its  proving  fatal  The  males,  accordingly,  are  cut  commonly  when  about  a  month  old,  and 
the  females  at  the  aae  of  from  c  ne  to  three  months ;  but  in  Galloway,  where  more  heifers  are  spayed  than 


perhaps  in  all  the  island  besides,  this  is  seldom  done  till  they  are  about  a  year  old 

dBM.  The  best  time  for  rearing  calves  is  the  spring ;  but  that  operation  must  depend  In  some  degree 
on  the  time  when  the  calf  was  dropped.  Such  as  are  weaned  during  autumn  or  winter,  however,  seldom 
do  any  good.  At  the  season  when  the  calf  is  weaned  from  the  teat,  it  ought  to  be  turned  abroad,  in  the 
day>time.  Into  a  small  close  or  orchard  near  the  yard  where  there  is  a  good  Mte  of  grass,  which  may  bv 
expected  at  the  time  of  the  year  when  the  weaning-calves  are  of  this  age ;  and,  as  there  will  generally 
be  more  than  one  calf  weaned  in  a  season,  they  will  each  be  company  for  the  other  and  become  in  a  short 
time  reconciled  to  their  situation.  It  is  to  be  observed,  that  this  pasture  should  be  at  some  distance  fttmi' 
that  whereon  the  dams  are  turned,  and  that  there  be  neither  ponds  nor  ditches,  nor  any  annoyance 
vhicb  might  endanger  the  lives  of  these  youthfttl  animals  j  and,  in  order  to  habituate  them  stiU  novo 
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to  their  pMtun»  mOk-pottago  ahould  be  curied  to  them  at  sch  oi  tbdr  ftcdiag  houn.  For  the  fint 
month  or  six  weeks,  the  calves  ought  erery  night  to  be  brought  out  of  the  meadow,  and  kidgcd  In  the  pens ; 
but  after  this  time  they  may  be  left  in  the  pasture  as  well  in  the  night  season  as  in  the  day :  and  at  tMa 
time  their,  food  may  be  lowered  by  degrees,  till  it  b^  at  length  reduced  to  simple  water  oohr ;  for,  when 
the  calves  get  to  the  age  of  twelve  or  fourteen  weeks,  they  wiU  no  longer  icquire  the  aidof  thtssustenanoo, 
but  wiQ  be  able  to  satisfy  their  appetites  with  grass.  Care,  however,  mutt  be  taken  throughout  the  sunu 
..    ..^    _..  .,^^.^5-  .         .^      .        ,     that  they  mv  be  kept  up  in  good 

OK  soon  after,  the  calves  sbooU 
dose  to  themselves  it  weuM  be 
still  better. 

6S41.  The  trentmerd  t^youMg  oattUt  from  the  time  they  are  separated  from  their  dams  or  are  able  to  sub. 
sist  on  the  common  food  of  the  other  stock,  must  entirely  depend  upon  the  circumstances  of  the  flirm  ob 
which  they  are  reared.  In  summer,  their  pasture  is  often  coarse,  but  abundant:  and  in  winter  all  good 
breeders  give  them  an  allowance  of  succulent  food  along  with  their  dry  fodder.  Ttie  first  winter  they  nave 
hay  and  turnips ;  the  following  summer  coarse  pasture ;  the  second  winter  straw  in  the  foid.yaitl,  and  a  few 
turnips  (Mice  a  day,  in  an  adjoming  field.  Just  sufficient  to  prerent  the  straw  from  binding  them  too  much  %. 
the  next  summer  tolerably  good  pasture;  and  the  third  winter  as  many  turnips  as  they  can  eat,  and  ave 
in  every  respect  treated  as  fatting  cattle.  [CuJlfv,  p.  47.) 

6818.  TV  method  of  managing  P^ung  cattJe  during  the  first  winter  Is,  according  to  Donaldson,  pretty 
generally  the  same  in  every  part  of  the  island.  They  are  generally  housed :  sometimes  bound  up  to  tho 
stall ;  but  more  freauently  allowed  to  renuiin  at  freedom.  The  way  of  feeding  them  In  England  b  chiefly 
with  hay  or  hay  and  straw  mixed ;  and  in  Scotland  sometimes  with  bay,  but  more  frequently  straw  and 
tumlpSb  They  are  mostly  turned  out  on  some  of  the  inferior  pastures  on  the  farm  in  the  foUowing. 
summer,  and  maintained  the  second  winter  on  straw  in  the  straw.yard.  or  in  houses  or  sheds  erected 
for  the  purpose.  Some  farmers  in  the  more  northern  parts  of  the  kingdom,  from  being  situated  at 
a  distance  from  any  market  at  which  they  can  dispose  of  stalLfed  beef,  very  flwquently  give  a  consider, 
able  part  of  their  tumip.crop  to  their  young  cattle.  This  is,  he  thinks,  an  excdient  practice;  and 
one  that  ought  to  be  followed,  even  by  those  who^  from  being  better  situated  with  regard  to  markets,  can 
adopt  other  methods  of  using  turnips  to  advantai^  The  benefit  of  green  winter  fbod  fbr  live>stock  is  so 
great,  that  there  is  probably,  he  savs,  no  way  in  which  turnips  can  be  used,  by  which  the  ftrm  or  the 
farmer  wouM  reap  greater  benefit,  than  by  giving  the  young  cattle  a  daily  allowance  during  the  first  two 
or  three  winters. 

SuBSBCT.  5.     FatUning  Cahet  fy  SucUmg. 

BMX  The  tnoa  advaniageoiu  ttockfor  twckUng  calva  for  the  butcher  Is  that  sort  of  cow  which  gives  the 
greatest  quantitv  of  milk,  richness  of  quality  being  not  so  great  an  object,  or  so  well  adapted  to  the  desired 
purpose  The  Holderness  cows  are  to  be  preferred  in  this  view :  not,  however,  to  suckle  calves  of  the 
same,  but  of  a  smaller  breed :  perhaps  Devon  calves  surpass  all  others  as  sucklers,  whether  for  quick, 
ness  of  proof,  or  beauty  of  the  veal ;  they  are  not,  however,  to  be  procured  but  in  or  near  their  owa 
country. 

6844w  The  method  mott  eommcmiff  employed  bkfaitetung  calves  is,  to  allow  them  to  tuck :  at  by  tide 
method  the  object  is  probably  not  only  sooner,  but  more  efibctually  attained  than  by  anv  other  meanai 
The  period  which  is  necessary  for  fattening  calves  in  this  way  must  be  diffbrent,  according  to  circuxa* 
sunccs,  but  it  Is  generally  from  seven  to  nine  weeks :  however.  In  the  dairy  districts,  where  milk  Is  eon. 
sidered  a  valuable  article,  scarcely  half  that  time  is  allowed.  These  is  another  method,  which  la,  to  give 
them  the  milk  to  drink ;  and  when  that  is  done,  it  is  given  them  mominff  and  evening  warm  from  the 
cow,  and  the  quantity  increased  according  to  their  age  and  strength.  In  whatever  way  they  may  be 
managed,  they  should  be  kept  in  pens  in  a  close  house,  and  well  littered.  The  author  of  the  ^fnoptig  qf 
Husbandry  observes,  that  as  it  is  necessary  that  the  calves  should  lie  alwa]^  quiet,  in  cmler  that  they  may 
taidnlgc  in  sleep  at  those  times  when  they  are  not  employed  in  sucking,  it  seems  proper  that  the  cow. 
bouse  should  be  situated  in  the  most  retired  part  of  the  yard,  and  that  the  pens  should  be  kept  as  dark  a» 
possible.  But  notwithstanding  this  caution,  the  calves  should. by  no  means  be  suflbred  to  lie  too  hot  io 
the  summer  time,  which  would  be  apt  to  produce  a  sickness  amongst  them.  To  admit,  therefon^  ai» 
occasional  draught  of  fresh  air.  let  a  window  be  cut  in  each  pen,  with  shutters  adapted  to  the  same^  and 
let  these  windows  be  opened  whenever  the  closeness  of  the  atmosphere  Indicates  it  to  be  necessary.  In 
the  stinamer  season,  they  should  rarely,  if  ever,  be  closely  shut  ^  and  when  it  is  required,  the  stream  of 
air  may  be  increased  by  opening  the  cow-house  door  at  the  opposite  end  of  the  building.  Elach  calf  should 
have  a  coUaf  round  his  neck,  with  which  the  attendant  may  direct  him  In  his  sucking,  but  should  neve* 
be  fastened  op  In  the  pen.    It  is  necessary  that  the  pens  be  kept  constantly  well  Uttered  with  the  eleanest 


wheat  strawp  a  prcniortlon  of  which  should  be  thrown  In  to  them  every  day ;  cleanliness  beins  a  most 
rticle  In  the  fattening  of  every  animal,  and  not  more  necessary  to  any  than  to  the  call,  whichr 


essential  article  1 


but  for  this  precaution,  would  in  a  short  time  demonstrate  the  ill  eflbcts  of  lying  on  his  accumulated  dung,, 
which  of  all  animals  ia  the  most  oflbnsive  and  of  a  quality  highly  septic  As  the  calves  are  yeaned,  they ' 
are  to  be  taken  Into  the  pens,  and  suckled  by  their  own  dams,  which  at  first  will  yidd  a  fkr  greater  quan.i' 
tity  of  milk  than  is  necessary  for  their  olftpring,  so  that  another  calf  may  be  suckled  thereon ;  or  the  cow^ 
may  be  milked,  and  the  cream  be  reserved  for  butter,  or  applied  to  any  other  use  that  the  owner  may  think 
proper.  As  the  calf  increases  In  sise^  it  will  require  a  larger  quantity  of  milk  ;  but  whilst  calves  are ' 
young,  one  good  cow  will  yield  a  noble  supply  for  two }  and  when  the  whole  produce  b  demanded  for  one 
calf,  another  new  milch  cow  should  be  provided,  and  these  two  cows  will  abundantly  supply  the  three 
calves  with  milk  till  the  oldest  b  fit  for  the  butcher ;  after  which,  if  necessary,  a  fresh  suckler  may  be 
brought  in,  and  the  business  be  carried  on  progressively  by  keeping  the  house  constantly  supplied  with 
calves,  so  that  the  whole  milk  may  be  sucked,  as  the  dairy  and  the  Attenlng  of  calves  by  suckftng  cannot 
be  conveniently  united. 

684a.  IHke  only  advaniage  vokich  tudtling  cam  have,  over  giving  calves  mUk  to  drMt,  Is,  that  the  action 
of  sucking  Induces  **  a  greater  secretion  of  saliva,  which,  by  promoting  digestion,  aoeelerates  the  growth 
and  fottening  of  the  young  animal,  cannot  be  doubted :  but  the  secretion  of  that  fluid  may  be  likewise 
promoted,  by  placing  an  artificial  teat  In  the  mouth  of  the  calf,  and  giving  it  the  milk  daily  and  at  the 
natural  temperature  In  the  dairy  districts  of  Scotland,  the  dairy. mam  puts  one  of  her  fingers  into  the 
mouth  of  the  calf  when  it  b  fed,  which  serves  the  purpose  of  a  teat,  and  will  have  nearly  the  same  effect 
as  a  natural  teaL  In  inducing  the  secretion  of  saliva.  If  that,  or  an  artificial  teat  of  leather,  be  used,  and 
the  milk  given  slowly  before  It  is  cold,  the  secretion  of  saliva  may  be  promoted  to  all  the  extent  that  can 
be  necessary  1  besides  that  secretion  is  not  confined  to  the  mere  period  of  eating,  but,  as  in  the  human 
body,  the  saliva  Is  formed,  and  part  of  it  swallowed  at  all  times.    lAHon't  Dairy  Hnsb.  p.  87.) 

684&  Youmg  ealvet,  when  permitted  to  mck  their  ftU.  are  often  seised  with  a  lax  or  scouring :  to  prevent 
which,  the  calves  for  the  first  fortnight  or  three  weeks  may  be  stinted  in  their  allowance:  and  at  the 
same  time  due  care  should  be  taken  that  they  do  not  pine  or  decrease  in  fiesh  few  want  of  milk.  But  aftev 
thb  age  they  should  be  allowed  to  suck  as  long  as  they  choose  ;  and  every  means  ought  to  be  made  use  of 
to  Increase  tneir  ^petite,  and  render  them  more  eager  after  their  food.  Chalk  may  be  given  for  thb 
purpose,  as  well  as  for  giving  to  the  flesh  a  delicate  whiteness.    An  excellent  astringent  remedy  has  been 

•    Salt  I    •      ' "  ■'     ^    •^- 


already  given.  (655A)    Salt  nrinkled  In  the  trough  wUl  likewise  act  as  a  stimulus  to  the  appetite;  besides 
which  it  b  a  commor  -"—*•—  —**-fc-  — .-  ....^.^.i..  »m  «».«•.  tkAi*  m.i..<.«  n><*k  Kaiia  ,Krum»m.^,.^A.mA  „e  ««■•» 

pounded  chalk,  and  i 


which^  it  b  a  common  practice  witli  some  people  to  cram  their  calves  with  balb  compounded  of  flour,, 
i  milk,  with  the  addition  of  a  small  quantity  of  common  gin.    Of  these  balls  they  give 
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two,  about  t:«e  Am  of  a  walnut,  once  a  day,  or  oAoner,  to  aadi  calC  TliOie  balk,  beinc  Tory  outrttkNH; 
in  Mnno  degree  supply  the  place  of  mUk,  and  at  the  tame  time  the  spirftuoui  mizture  operatcf  on  the 
creatures  at  a  aopiDnac,  and  thus,  by  compning  them  to  sleep,  increaaes  their  disposition  to  fatten j  Imt 
where  milk  can  be  had  In  solBcient  abundance,  it  is  never  worth  while  to  have  recourse  to  these  factitioaa 
aids.  When  the  demands  of  the  calf,  however,  are  beyond  the  ability  of  the  cow, these  balk  coane  season- 
ably  to  their  reUef  In  order  that  the  calves  may  be  provided  with  sufficient  stote  of  milk,  the  paatnrea 
■hould  be  changed,  whenever  the  cows  are  Ibund  to  be  defldent  in  this  particular;  and  in  the  winter 
time,  such  (bod  as  is  of  a  succulent  nature,  as  grains,  tumlpa,  ttc.  should  be  always  at  hand  to  aupply  the 
want  of  grass;  and  these,  with  a  due  allowance  of  the  sweetest  bay,  should  be  their  ooostant  aMment 
during  the  time  that  the  cows  are  confined  to  the  yard. 

6847.  Tilr  ^oe»^nieir/iN^ea/M«  vary  according  to  the  goodnesaoftbe  young  emmal,  and  the  tfane  of 
year  wherein  the  purchase  is  made.  In  general,  sucklers  retdi  the  largest  price  in  summer,  when  veal 
selk  the  cheapest :  and  the  reason  of  this  arises  fkom  the  smaller  number  to  be  met  with  at  that  time  than 
in  the  spring.  When  calves  are  slaughtered  at  six  weeks  or  two  months  old,  the  veal  k  sddom  of  a  good 
colour :  neither  has  the  flesh  of  these  young  calves  a  taste  equal  to  that  of  animab  suflbred  to  live  a  Ibfr 
wedu  longer.  To  attain  colour  and  flavour,  it  k  necessary  that  the  calves  should  be  maintained  vrith 
irienty  of  milk,  and  managed  as  befbre  directed,  tin  they  arrive  at  the  age  of  eight  or  ten  weeks,  acpordlug 
to  the  season  of  the  year,  the  more  or  less  kindly  state  of  the  calf,  the  particular  demand  of  the  maiketi, 
or  other  accidental  circumstances.  In  the  summer  season,  it  may  be  proper  to  dispose  of  them  at  an 
earlier  period  than  in  the  winter;  not  only  on  account  of  their  growing  away  with  greater  oderity  in 
warm  weathn-,  but  likewise  because  of  the  Ipcreased  demand  fiir  small  veaLwhich  k  then  i — ^  —•'— - 

nwn  inxn  t 


During  the  last  three  or  fuur  wedis,  blood  shouki  frequently  be  dnwnlnm  the  calf,  wliicfa  will  be  a 
likely  means  towards  rendering  the  veal  of  a  colour  ddicatdy  white ;  a  dreumatanoe  so  much  attended 
to  bjr  the  butcher,  that  he  will  commonly  depreciate  such  calves  aS|ftom  the  appearance  of  their  eyes,  am 


Hkely  to  die  black,  as  they  term  it,  though  in  other  respects  not  to  be  despised. 

6848.  Caiva  ttteUed  on  their  own  danu  willj^generally  qteaking,  fatten  In  a 

afterwards  brought  in  to  supply  their  places.    Tne  first  obvious  reason  Ibr  thk  difltavnce  in  thdr  flivottr 
la,  their  having  been  permitted  to  remain  in  the  place  where  they  were  first  dropped,  and  having  i' 
continued  to  suck  the  milk  of  their  dam,  which  must  in  all  reason  be  supposed  of  a  more  nutritious  q 


la,  their  having  been  permitted  to  remain  in  the  place  where  they  were  first  dropped,  and  having  always 
continued  to  suck  the  milk  of  their  dam,  which  must  in  all  reason  be  supposed  of  a  more  nutritious  quality 
to  them  than  that  of  any  other  cow.    Secondly,  the  cow  having  so  Utely  calved,  the  aliment  nouriahcs  and 
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fkttens  in  a  higher  degree  than  when  the  animiai  becomes  stale.mlldicd.  Cow  calves  are  observed  to  fktten 
more  kindly  than  the  male  or  bull-calves ;  and  the  latter  arc  much  coarser  orained  than  the  fonner,  and 
their  flesh  less  delicate  in  taste.  Calves  of  tiie  largest  siae  are  fkttened  in  Essex,  where  the  buslneas  of 
suckling  seems  to  be  better  understood,  and  more  properly  conducted,  than  in  any  other  county,  and  where 
the  farmer  keeps  the  calves  to  a  greater  age  than  in  any  other  part  of  the  kingdom. 
'  6BI9.  Marshal  k  dearly  of  opinion,  that  to  suckle  calves  in  general  after  they  are  ten  weeks  old  k  bod 
management;  fbr  hk  account  in  this  respect  k  uniform,  thoee  of  nine  or  ten  having  paid  as  mudb  a  wedc 
as  those  of  twelve  or  thirteen :  and,  although  a  calf  of  six  weeks  old  may  suck  nearly  as  much  milk  as  u 
calf  of  twelve  weeks  old,  yet  for  the  first  month  or  five  weeks  the  quantity  k  consideraldy  less,  and  thk 
advantage  of  their  infancy  k  doubly  as  valuable  to  nine  as  it  is  to  twelve  weeks.  There  can  be  Ao  doubt 
but  that  the  profit  of  thk  system  of  flittening  depends  materially  upon  the  quickness  of  return. 
'  6850.  In  tome  distrtett,  barley  .meal,  linseed  boiled  into  a  kind  of  Jelly,  and  similar  artides,  are  given  to 
calves  In  the  course  of  flittening ;  but  the  methods  above  described  are  greatly  superior,  although  it  nmsC 


be  allowed  that  they  may  sometimes  be  condderably  more  expensive. 

686L  The  art  qf  fattening  caivet  far  the  hatcher  is  prMtised  in  the  parish  of  Avondale  or  Stnthaven, 
With  a  decree  of  success,  according  to  Alton,  which  has  had  no  parallel  In  Sootknd.  The  superior  excd. 
lence  of  the  Strathaven  veal  has  long  been  provert>kl  in  the  Glasgow  and  Edbiburgb  markets,  where 


Btrathaven  veal  and  that  of  the  best  quality  have  become  synonymous  terms.  The  mode  of  feeding  then 
k  easy  and  natural  They  are  fed  on  milk,  with  seldom  any  admixture ;  and  they  are  not  permitted  to 
suckle  their  dams,  but  are  taught  to  drink  the  milk  from  a  dkh.  The  only  art  used  in  feeding  calves  in 
the  vicinity  of  Strathaven  is,  to  give  them,  after  the  first  two  or  three  weeks,  abmmdanee  qf  mitk  ;  to  keep 
plenty  of  dry  litter  under  them,  in  a  place  that  k  well  aired,  neither  too  hot  nor  too  cold :  and  to  esdrnde 
the  luhtt  as  they  are  apt  to  become  too  sportive  when  exposed  to  much  light  If  a  calf  becomes  cestfwr. 
a  little  bacon  or  mutton  broth  will  give  it  ease ;  and  if  it  begins  to  purge,  a  small  quantity  of  the  rennet 
used  in  coagulating  milk  will  eure  the  diaease.    {Aiton*t  DeOr^  HaA  pi  89l) 

Suisier.  6.     Fattening  Homed  Cattle. 

68SS.  The  fattening  of  cattle  demandt  considerable  and  constant  attention,  and  the  grand  ol^ect  k  to 
fhtten  quickly.  An  animal  when  in  a  state  of  rearing  may  be  considered  as  a  vessel  open  at  both  enda,  in 
which  the  suiq^y  and  the  waste  bdng  neariy  equal  it  can  never  be  filled :  fattening  an  animal  may  be  con. 
sidered  as  an  attempt  to  fill  the  vessel,  and  thk  can  only  be  done  by  exccM  of  suooly.  The  waste  being 
the  same  as  before,  thk  exoeu  must  be  great;  if  it  is  not  so,  the  vessd  may  be  filted  to  a  greater  hdght 
than  before  without  ever  becominc  fiilL  An  important  hint  might  be  taken  firom  this  simile  by  many 
ftxmers,  who  know  little  of  the  difference  between  feeding  and  fattening.  We  have  known  cattle,  sheep^ 
andswlnekq"  ""         ***    "*       '      '    "       '       "^  ..^  -...--.-     ._.  -    -       . 

6BS&  7VJ 
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on  tumlpa,  along  with  hay  or  straw  "  dtcake,  carrots,  potatoes,  and  other  articTes  of  food,  are  used  c 
slonaQy,  and  in  particular  dktricts,  oil.cake  chiefly  for  feeding  the  larger  animak ;  but  few,  comf 
tively,  are  fiuted  on  any  of  these  without  the  addition  of  turnips  of  one  or  other  of  the  varieties  genenuy 
cultivated.  A  considerable  number  of  cattle  are  also  fktted  on  the  offkls  of  dktilleries.  when  dia- 
tilling  fhm  com:  a  source  of  supply,  the  frequent  interruption  of  which  has  been  much  iut  In  those 
rituations  where  the  sdl  does  not  permit  the  extensive  cultivation  of  turnips.  It  k  aeUom  or  never  the 
pnu^ice  of  the  best  managers  to  ntten  cattle  with  roots  or  other  winter  food  on  the  field,  during  that 
season :  but  to  confine  tbem  to  houses  or  fold.yarda,  where  they  are  wdl  littered,  regularly  ftd,  not  liable 
to  be  dlstuilMd,  and  sheltered  firom  the  indemency  of  the  weather,  and  where  the  manure  they  make  k 
an  d^ect  of  very  conaideEable  importance,  and  of  much  greater  value  than  If  it  were  dropped  at  randan 
over  a  whole  field. 

6854.  The  age  at  which  cattle  are  fatted  depends  upon  the  manner  in  which  they  have  been  reared; 
upon  the  properties  of  the  breed  in  rMard  to  a  propensity  to  fiitten  earlier  or  later  in  life;  and  on  the 
circumstances  of  their  being  employed  in  breeding,  in  kbour,  for  the  dairy,  or  reared  sddy  fbr  the  butcher. 
In  the  latter  case,  the  most  inproved  breeds  are  fit  for  the  shambles  when  about  three  yean  old,  and  very 
fbw  of  any  large  breed  are  kept  more  than  a  year  longer. 


B  kept  fbr  months,  and  fbd  with  a  view  to  fhttenlng  them,  without  thdr  gaining  a  pound  of  meat 
Ikefbod  on  whicm  cattle  U  fatted  In  summer  k  grass,  commonly  on  pastures,  but,  in  a  Ibw  in. 
lut  and  consumed  in  feeding-houaes  or  fbld.yards :  in  winter  by  ibr  the  neater  number  are  fktted 


articles  before  mentioned 


6855.  Stailfeedimg  k  the  most  common,  and,  when  judidously  conducted,  pntoMj  the  most  eUgMe 
method,  in  regard  to  the  cattle  themselvca,  the  economy  of  food,  and  the  expense  of  fkrm  boihlingSL  Tber 
small  shed  and  fbid.yard,  called  a  hammd  (9831.),  are  used  only  fbr  the  larger  breeds ;  but  they  do  not 
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noB  «dl  CTtenlpfd  Ar  an  e«ten«lve  tvctem  of  fttting  by  thoie  who  do  not  breed,  but  purehaae  ftoek 
everr  year  ham  dlflbfcnt  paitt.    (Sup.  E.  BHL  art  if^.) 

6B5&  The  two  greai  poMt  m  feeding  anhmtUi  io  procf^  according  to  the  author  of  the  Farmtr**  Calendar^ 
are^  renilarltj,  and  a  particailar  care  of  the  weaker  individuala  On  the  latter  account  there  ought  erer 
to  be  plenty  of  trough  or  rack  room,  that  too  many  may  not  feed  together;  in  which  very  c 


the  weaker  are  not  only  tnunpled  down  by  the  stranger,  but  they  are  worried,  and  become  oowcd  and 
ipiritiaUp  than  which  thciw  cannot  be  a  more  unfaTOurable  state  for  thriving ;  besides,  these  are  ever  com. 


Belied  to  shift  with  the  wont  part  of  the  meat.  This  domineering  spirit  is  so  remarlcably  prevalent  amongst 
bomed  cattle,  that  he  haa  a  hundred  times  obserred  the  master.beasts  running  Arom  crib  to  crib,  and  abso. 
lutely  neglecting  their  own  provender  for  the  sake  of  driving  the  inferior  from  theirs.  This  ia,  much 
oftcncr  than  suqiectad»  the  chief  reason  of  that  riiffbrence  so  visible  in  a  lot  of  beasts,  after  a  winter*s  ke^ 
It  is  likewiac^  he  says,  a  very  common  and  very  shameful  sight,  in  a  dairy  of  cows,  to  see  several  of  them 
oored  and  wounded  in  a  doaen  phuns,  merely  from  the  inattention  of  the  owner,  and  the  neglect  of  tipping 
the  horns  of  those  that  butt  The  weaker  animals  should  be  withdrawn  and  fed  apart ;  and,  in  crib, 
frrrling  in  the  yard,  it  Is  a  good  method  to  tie  up  the  master.beasts  at  their  meals. 

6857,  FaUenimM  eaUle^  Donaldson  observes,  are  usually  put  to  grass  in  May  or  June,  according  to  the 
season  and  situation  in  regard  to  climate  The  period  neceesary  for  laCting  an  ox  for  the  butcher  depends 
on  several  circumstances ;  as  the  condition  he  was  in  when  put  to  grass,  the  nature  of  the  parture,  and 
many  otbera ;  but,  in  ordinary  cases,  an  ox  will  be  completely  fattened  ia  three  months.  There  is,  be  says, 
one  method  of  fattening,  connected  with  the  grating  svstem,  that  the  farmers  in  England  are,  from  the 
superior  excellenoe  of  tne  climate^  enabled  to  adopt  with  success,  which  can  never  be  attempted  with  pro. 
prfety  in  aootland.  It  ia  very  oomiaon,  at  the  ckwe  of  the  grass  season,  when  the  fattening  stock  hai^ien 
not  to  be  fially  in  condition  fin*  the  batcher,  to  render  them  so,  by  giving  them  hay  two  or  three  times  a 
cby  in  the  field,  or  in  hovds  erected  Ibr  the  purpose^  into  which  they  have  access  at  pleasure. 

6S58.  Wkem  tttmipt  are  emplmfed^  the  parrpow  qf  fattening  eatHe,  especially  if  they  are  put  up  to 
the  stalls  in  proper  condition,  wlucb,  oonaidenng  the  season  of  the  year  (November),  must,  with  ordinary 
attention,  always  be  the  case,  from  ten  to  thirteen  wedu  is  AiUy  sufficient  to  render  them  fit  for  market. 

68L9.  Tke/atienina  <if  eattU  with  jfi^aing  may,  in  some  respects,  be  eonsidered  as  a  branch  of  the  distillery 
business ;  but  yet  tboe  are  some  instances  wherein  those  who  cultivate  fimns  practise  it  with  a  double 
view— the  obtaining  of  a  profit  on  the  sale  of  cattle,  and  the  acquisition  of  a  valuable  treasure  of  useAil 
manure:  Adam,  the  renter  of  the  term  of  Mount  Nod,  near  Streatham,  in  the  county  of  Surrey,  erected 
a  very  complete  building,  for  the  purpose  chiefly  of  fattening  cattle  on  grains.  In  this  building  might 
aomeiimes  be  seen  several  hundreu  head  of  nttWi 

6800.  The  method  i^ fattening  cattle  with  oH-eake,  com.  cut  chafi;  Ac  Is  practised  in  many  of  the  English 
counties,  with  a  degree  of  success  sufficient  to  warrant  fimners  in  other  parts  of  the  island  to  follow  the 
aame  practica  The  cattle  are  commonly  put  up  to  fiUten  at  the  end  of  the  grass  season.  The  usual  al- 
lowaoce  of  oU.cake,  after  it  is  tyroken  in  a  large  mortar,  or,  bi  the  fruit  districts,  in  a  cyder.mill,  is  about 
half  a  peck  per  day,  one  half  in  the  momtns,  and  the  other  in  the  evening ;  to  which  is  added  hay,  and 


in  some  cases  ground  com,  that  is,  oats  or  barle; 
As  bullocks  fi^ened  in  this  manner  get  regular , 
evident  that,  although  it  may  be,  upon  the  whole, 
es|ieditious  and  eflbctuaL 


•M^OL ..    

Itur  h  tlbfccc  long,  and  180  feci  vida  iund  calculated  to  coaudo 
OOb  h«wl  «rciittSI    It  COM  MOOT.     The  tM»  walii  an  about 


rlev  of  inftrior  quali^,  and  cut  straw,  provincially  *'  chafll" 

get  regularly  five,  and  sometimes  six,  meals  a  day,  it  is  sufficiently 

(  expensive  mode  of  fattening,  yet  it  must  be  both 


thap«pa»«f  eoMttnliiK  on  ttMiiwttlw  Rntow 

«U«i*T«dtMiU«7orUiatfciiiU7.    Tb*  iNiUd. 


ecpdoo  of  the  vath,  or  oUicr 
hnmaiM  quantity  oT  vath  — ^  " 


oUicr  Uqnid  Ibod  or  dilnk.  The 
prodnoed  b«  the  dtaUllciy  la  lM|it  In 
ic  laral  of  ihtmm  maB|«n,  and  tai  a 
dMftnBt  part  of  tha  vrmlMti  but  plpci  fiwa  thit  tank  an 
oondudad  under  Iha  turfkoa  and  oominunicata  with  aMh  of 
tb«m.  M>  that  by  taming  a  cock  Om  whola  of  tha  oatt'a 
In  any  one  of  the  nnffct  are  kalaniiy  nippUad  with  with.  ThIt 
-  '   icrvw  both  at  ibod  and  drink,  ai  it  coataim  thcftnar 


anoe»<n  fiiM  awttanea,  rfa  fcrtit  of  eohunn*.  A  jwieiaaeofnx 
f««t,  tha  ccntm  of  which  ia  paved  wttb  oiaias  oT  eart^lran,  i« 
cortinucd  round  tha  whola  bulMlnfb  «»  bctwaw  vmj  *«<> 


rav^  of  cattla  are  uaMnti  of  the  tame  wl _, 

Tha  wheU  ia  Mfhted  b;  thlrtv-als  aB>-lightk  ^ 
famaUiiavan  not  ana  a  half  wide;  and  the  epaoe  trom  tna 
Banner  to  the  ROttcr  behind  tha  catUe  la  ihtnt  tan  fMt :  the 
icntten  iHifc  an  Inclination  Io  one  end,  and  there  are  aiao  wider. 
aroand  dralna  harinK  a  tlmiiar  JncUnarion,  bito  which  the 
liquid  from  the  futteis  runa  throonh  fatm  Rratlniia.  Then 
h  a  oqnunanmaMer  which  olanda  tha  whole  tangth  of  each 
row  of  cattle,  the  Dottom  of  «hidk  ia  on  a  petAct  tereL  The 
portion  of  tma  manner  fontalned  la  rrery  double  itaQ  baa  a 
aaeend  bottom,  with  two  enda  let  Into  It,  the  aeoond  or  upper 
bottom  rleacaodlng  to  within  three  Inchca  of  the  bottom  com- 
mon  to  the  whole  nanaer.  lBU»npp«treu^aofbTOed,and 
wlilch.  In  Ic^iOi,  oecupiaa  about  half  of  thalength  of  Oia  poe- 

-- lofthemaiiRerbAaBslnKtor    ^    -  *" ■" 

Md|  Iha  eomiBai 


iauntthcgrdna, 
baincfbr  fiia  w- 


partldBi  of  the  icround  malt,  and  Uiejneatcr  part  of  the  baeley 
mealaaedlnthemaahiwnyroceai.  llie  Rrafatt  an  kept  hi  deep 
piti  about  twelve  fioet  aquan^and  ten  or  twelve ftet  deep, aoroe- 
what  narrower  at  bottom  than  at  top,  lined  with  brick  act  In 
eaanent ;  and  when  the  graina  an  trodden  in,  and  niaad  Uka 
U»  rldaa  of  a  honaa^  they  an  eevored  wHh  reed  atatrte  czchide 
the  air,  and  protect  them  from  U»  weather.  little  or  no  litter 
^ia  need,  and  ndiher  Ktcee  food  nor  hay  uncut  la  rrer  |ti«an. 
OU-eaka  lanaed,  but  not  always;  Itbemafonnd  that  rough  dover 
chair  mixed  with  Uw  graina  and  waah  will  ftttcn  to  any  es- 
tant. 

6S8«.  rUftetfdfNir,  though  wwted  at  gnat  capcnaa,  la  i«y 
undightly,  and  ftr  from  comnlecc.  It  ia  macfc  too  cold  In  wln- 
Sar  from  the  openncaa  or  tha  luof,  and,  aaterlorly,  very  m* 
pteMlnir  to  dieegrof.  am  iu  neat  height.  WltUn.  the  ▼bw  U 
utterly  diafigured  fay  acemfaagiy  konunierabla  paB(^  three  fcurdla 
of  which  an  of  little  ornouae.  For  one  thod  part  of  the  cott 
an  equally  uaefbl,  and  much  handaomer  itructun  might  have 
been  cfacted.  It  haa  nercr  paid  a  nraAt  to  Ita  owncta,  whok  If 
they  could  aell  tlieir  waah  and  fpdna  at  the  pneeat  market 
price,  calcahue  that  their  taofita  wcwld  ba  cnnrfdeeabjy  g 
than  by  onnauming  It  on  toe  pnmian. 


SoasiCT.  7*     Management  qf  Cows  kept  for  the  Dtary, 

fiMS.  Mttdt  coun  are  kept  for  the  manufacture  of  l)utter  and  cheese,  ftor  the  suckling  of  calves  for  the 
butcher,  and  for  the  immediate  use  of  the  milk. 

6864  The  kind  qfeow  u$ed  by  the  dairvittt  who  supply  the  London  market  is  chiefly  the  Holdemess, 
a  variety  of  the  short-homed  breetl,  with  large  carcasses  and  short  horns.    They  are  bred  chiefly  in  York- 
shire and  Durham ;  but  in  part  in  most  counties.    The  Edinburgh  dairies  are  sunned  by  diort-homed 
cows  from  Roxburghshire,  and  other  pastoral  districts  in  the  south  of  Scotland    Vot  private  dairies,  the 
864  variety  bred  in  Ayrshire  {fig,  864^)  have  a  decided  pre- 

feremse,  as  giving  a  itob  milk  and  large  proportion  of  but- 
ter ;  and  the  cheese  made  from  the  nillk  of  this  breetl, 
known  as  punlop,  is  decidedly  celebrated.  In  Lancashire, 
the  native  long-homed  breed  is  said,  in  the  Report  of  that 
county,  toobtain  the  general  preforence :  but  in  Hodgson's, 
dairy  at  Caton,  in  the  same  district,  it  was  found  that  a 
short-bomcdcow,  upon  an  averaM  of  tw^^jRonths,  wilt  i 
'  *^    '  '   of  milk  In  the  day.  and  four  and  a  half  4 


gives  » 
mtter  ^  . 


yield  nine  quarts  of  milk  In  the  d«y.  «iiu  •««•■  <iu 
poundsofbutterinthewedc;  and  a  long-homed  c      . 
eight  quarts  of  milk  In  the  day,  and  four  pounds  of  butter 

in  the  week,  for  the  sam '--"     "^  -^_..-.-.-.- 

had  constantly  the  same 
the  dear  result,  the 


in  the  week,  for  the  same  period.    The  cows  of  both  kinds 

•    •        klndoffo) 

thetttianti  .      ,  _ 

of  the  difibrantbroed  should  have  been  AiUy  ascertelncd. 


I  of  food ;  but,  in  order  to  have 
itity  of  food  consumed  by  eochcow 


The  produce  of  milk  and  butter  is  on  the  side  of  the  short- 
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h«medMntt  but  it  to  not  aaoertahied  viwther  the n«t  balance  li  In  ftTour  of  the  41011  or  longJioraed: 
lLamca$ktre  Rep.  561.)  The  Ouernaey  breed  Is  valued  bT  lome  for  the  richneia  of  the  cream  and  butter  i 
but,  both  for  the  dairy  and  butcher,  it  Is  very  unprofltabi& 

6865.  Where  Gutter  ii  the  principal  oltfeet,  such  cows  should  always  be  cboseo  as  are  known  to  allbnl 
the  best  milk  and  cream,  and  in  the  largest  quantity,  of  whatever  breed  they  may  ba  But  the  weight  os 
butter  to  be  made  firom  a  given  number  of  oows  must  always  depend  on  a  varied  of  contingent  circum.- 
s :  such  as  the  siseand  goodness  of  the  beasts  j  the  kind  and  quantity  of  the  food ;  and  the  distance 


of  time  from  calving.  As  to  the  first,  it  need  scarcely  be  mentioned  that  a  large  cow  will  give  neater 
store  ot  miUc  than  one  of  a  smaller  sise ;  though  oows  of  equal  siie  difibr  as  to  the  miantity  orcream 
nroduoed  flrom  the  milk  of  each :  it  Is,  therefore,  on  those  cows  whose  milk  is  not  only  in  large  abundance, 
batwhlch,'  "     '  "  ' "'  "  *" ..  ^  .  ..     .     . 


ut  which,  from  a  peculiar  inherent  richness,  jields  a  thick  cream,  that  the  butter  dairyman  is  to  p 


his  chief  dependence ;  and  where  a  cow  is  deflcimit  in  either  of  thes^  she  should  be  parted  with,  and  her 
plaoe  BUpfdied  by  one  more  pro|«r  for  this  use.  As  to  the  second  particular,  namely,  the  kind  and  quality 
of  the  food,  those  who  would  wish  to  profit  by  a  dairy  ought  to  provide  for  their  cows  hay  of  a  superior 
ooodness,  to  be  given  them  In  the  depth  of  winter,  and  this  in  an  unlimited  degre^  that  thcgp  may  always 


fbad  till  they  are  perfectly  satisfied :  and,  when  the  weather  will  permit,  the  cows  should  be  indulged  with 
an  outlet  to  marsnes  ot  low  meadow-grounds,  where  they  may  feed  on  such  green  vegetables  as  are  pre-' 
sent;  which  Is  far  preferable  to  the  practice  of  confining  them  the  whole  day  on  dry  meat,  will  enable 


6B6&  /» the  vale$  qf  Buckin^iamtkire  emd  (kfftmUkire,  very  great  numbers  of  oows  are  kept  for  the 
putpose  of  butter.  These  ferule  Unds  maintain  a  breed  of  krge  oows.  which  yidd  great  store  of  milk  ; 
so  that  it  is  no  uncommon  drcumstanoe  for  one  fkrmer  to  keep  a  herd  of  fifty  or  sixty,  and  to  collect  a 
quantity  of  cream  sufllcient  to  flU  a  barreLchum  of  sixty  gallons  In  a  week,  tlie  butter  made  flrom  this 
onam  is  waid  by  the  farmer  or  dairyman  to  perwns  wlio  make  it  their  business  to  purchase  this  artldc  at 
a  stated  price  flpom  Michaelmas  to  Lady-day,  and  at  an  Inferior  rate  fIrom  Lady-day  to  Michaelmas.  The 
butter  tlius  cblleeted  is  sent  to  London  every  week  in  waggons.  It  is  consigned  to  the  dealers,  who  retail 
it  to  the  consumer ;  and  no  small  profit  from  this  traffic  accrues  to  the  waggoner  and  the  butter-mcrchant 
This  butter  is  mostly  made  up  In  lumps  of  two  pounds  each,  and  for  that  reason  it  has  obtained  the  name 
of  lump-butter.  Its  fiavour  Is  pecuUarW  sweet  and  agreeable,  which  is  chiefly  owing  to  the  goodneis  of 
the  pasture  whereon  the  cows  are  fed ;  mr  this  intrinsic^merlt  would  In  vain  be  sought  for  in  butter  made 
from  ordinary  pastures,  how  great  soever  may  be  the  skill  of  the  dalrv-womaa  Though  the  grass  should 
be  equally  luxuriant,  the  cows  of  the  same  breed,  and  the  cream  in  like  abundance,  yet  woiud  a  decided 
preference  still  remain  in  fevour  of  the  vale-fed  cows :  for,  as  a  fettening  beast  on  rich  huid  will  thrive 
much  quicker  than  on  thin  soils,  though  the  herbage  be  shorter  on  the  former  than  on  the  poor  ground, 
so  wlU  cows  give  a  larger  store  of  milk,  and  that  of  a  more  nutritious  quality,  when  fed  on  deep  fertile 
meadows,  than  if  depastured  on  those  of  inferior  goodness  or  quality. 

6867.  Epping  butter  has  long  been  held  bi  the  nighest  estimation ;  and  great  quantities  ue  manufttc 
tUred  in  cunbridgeshire  and  the  adjoining  counties.  The  Cambrulge  butter  b  sent  in  small  pans :  It  has 
an  additional  quantity  of  salt  mixed  with  it,  to  Insiue  its  keeping  for  ten  days  or  a  fovtnteht ;  and  is  gene- 
rally perfectly  free  ttcan  any  rancid  taste.  Yorkshire,  Lincolnshire,  and  other  neighbouring  counties, 
where  the  land  is  rich  and  fertile,  likewise  sup|rfy  large  quantities  of  butter,  whidi  is  sailed  and  put  into 
tubs  for  the  southern  markets. 

68^  fVkere  cheese  $$  the  nrincipal  okfeet,  the  management  In  respect  to  the  oows  must  be  the  same. 


fiSdSL  Whgn  the  ol^ect  is  the  suckling  qf  calves,  the  fanner  should  provide  himself  with  a  breed  of  oows 
suited  to  the  quality  of  his  land.  Where  the  form  abounds  with  fertile  pastures,  watered  with  wholesome 
streams,  and  not  far  dirtant  from  the  yard,  so  that  the  cows  may  be  turned  Immediately  out  of  the  suckling 
house  upon  their  feed,  the  benefit  will  be  in  every  respect  superior  to  what  oan  be  expected  from  an  arable 
ferm,  or  where  the  green  land  is  in  a  small  proportion  to  the  ploughed ;  for,  in  this  latter  case,  the  cows 
must  depend  for  their  sustenance  chiefly  on  artitlclal  fodder  {  such  as  clover,  rye-grass,  turnips,  and  other 
roots  and  herbage. 

68701  The  eowJkouse  should  be  of  a  sise  adapted  to  the  number  of  the  beasts.  Each  cow  should  be 
driven  into  the  house  at  suckling.tlme,  and  her  head  confined  In  a  proper  manner,  having  some  fodder 
Ivlng  constantly  before  her,  and  a  qpace  left  between  every  beast  ^Vtien  they  become  accustomed  to 
this  kind  of  restraint,  they  will  without  any  trouble  come  into  the  places  destuied  for  them,  when  the 
calves  may  be  suckled  with  the  greatest  ease  and  facility. 

6871.  The  time  oows  should  become  dry  b^fitre  their  calving  Is  not  agreed  on,  some  contending  that  they 
may  be  mUked  almost  to  the  time  of  their  dropping  the  calf  without  injury ;  while  others  m^ntalu  that 
it  is  ahsoltttdy  necessary  that  they  should  be  laid  dry  from  one  month  to  two,  both  for  the  advantage  of 
themselves  and  their  calves.    It  Is  probable  that  much  in  this  business  must  depend  on  the  manner  in 


recruiting  their  strength.  It  appears  not  Improbable,  but  that  the  longer  the  milking  is  continued,  the 
mere  free  the  cows  will  be  ttam  indurations  and  other  affections  of  the  udder ;  which  Is  a  circumstanctr 
deserving  of  attention.  Where  only  one  or  two  cows  are  kept  for  the  supply  of  a  family,  it  is  likewise 
useftil  to  know,  that  by  good  feeding  they  may  be  contiuued  in  milk  without  any  bad  consequences  till 
nearly  the  time  of  calving. 

687SL  Cbuis  sometimes  slip  their  calves  before  they  are  sufficiently  grown.  Where  this  occurs,  it  Is 
essentially  necessary  to  remove  such  oows  immediately  fkrom  the  cow-yards,  or  ttom  mixing  with  the  other 
cattle,  for  a  few  daysL  But  where  cows  are  much  subject  to  such  accidents,  it  is  the  best  method  to  get 
quit  of  them  as  soon  as  possible,  as  they  will  seldom  turn  out  profitable  afterwards. 

687&  Cotps  should  be  kept  constantlu  in  good  condition  j  as  where  they  are  ever  niffbred  to  become  very 
loan,  and  that  in  the  winter  season.  It  U  impossible  that  they  can  be  brought  to  afibrd  a  huge  quantity  of 
milk,  by  getting  them  into  perfect  condition  In  the  summer  months.  Where  cows  are  lean  at  the  period 
of  calvmg,  no  management  afterwards  Is  ever  capable  of  bringing  them  to  ailbrd  for  that  season  any 
thing  near  the  proportion  of  milk  that  they  woukl  have  done  if  they  had  been  supported  In  proper  condC 
tion  during  the  winter.  Food  of  the  most  nourishing  and  succulent  kinds  should  therefore  be  regularly 
given  in  suitable  proportions  in  the  cold  Inclement  months,  and  the  animals  should  be  kept  warm,  and  weft 


supplied  with  ptue  water.    Some  advise  their  being  cleaned  by  combing  and  other  means :  but  this  Is  a 
pnctice  which,  though  usefrd  in  makine  them  yield  their  milk  more  tteajt  can  perhaps  sddom  be  a  ' 
turaously  employed  on  an  extensive  scala 


6874^  Hl^e  the  herd  qfcows  is  e;dcnsive,  an  account  should  always  be  kept  of  the  time  when  each  now 
takes  the  bull,  that  she  may  be  dried  off  at  a  reasonable  distance  of  time  before  the  expected  term  of 
gestation  be  con^ieted.  tiie  usual  time  when  the  cow  is  dried  ofi^  is  two  monthi  before  her  calving, 
when  she  ought  to  be  suflfered  to  lie  quiet,  and  should  not  be  brought  up  with,  the  other  oows  at  milking 
or  sucUing-time.  According  to  some,  if  a  cow  be  continued  In  mUk  nearer  to  the  time  of  calving  than 
the  period  above  allotted,  it  will  not  only  greatiy  h4ure  her  foture  progeny  by  rendering  it  weakly  and 
stunted,  but  wiU  also  have  an  ill  effect  on  her  own  health  :  while  others,  as  we  have  seto  (687L),  consider 
ten  days  or  a  fortnight  as  sufficient  When  a  cow  Is  four  months  gone  with  calf,  the  fact  may  easily  be 
ascertained  by  pressing  upon  her  oftflank,  when  the  calf  wiU  be  fUt  to  kick  against  the  hand. 
^70.  Come  matf  be  known  to  be  near  the  time  qf  calving,  by  springing  at  the  udder  or  at  the  bearing. 
By  springiQg  at  the  udder  is  meant  the  collection  of  liquid  in  the  bag,  which,  a  few  weeks  before  the  time 
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of  gettatloo  U  MeompOihed,  «Miini6i,  in  tome  (kgree^  th«  tppcavnioe  of  milk,  and  my  be  drgwn  ftom 
thetMti.  Tb  ipring  at  the  beutns,  if  when  thto  part  If  nore  than  ordhuully  large  aad  diitended.  Helfen 
•n  mM  to  tpimg  fooneit  at  tiearing,  and  <M  cowi  at  the  udder.  Same  eow  are  peculiarlv  giren  to  abor. 
tion4 ;  and  where  thif  happent,  they  ahouki  never  be  oontidued  long  m  the  herd,  as  being  unlikely  to 
yield  any  considerable  degree  of  profit  to  their  owners. 

687&  Cow$  wJUek  are  expected  Mkortly  to  calwe  ought  to  be  lodged  at  night  In  a  large  convenient  out- 
house, or  some  other  place,  for  a  week  or  two  previously  to  calving,  as  it  may  be  the  means  of  saving  the 
life  of  the  calfl  and  perhaoc  that  of  its  dam :  for,  when  a  calf  dnna  in  the  yard  or  fleki  under  such  dr« 
eumftanoet,  the  haBud  or  its  perishing  through  the  inclemency  of  the  weather  is  very  great,  and  it  may 
considerably  endanger  the  life  of  the  cow.  But  if,  ftom  inattention  or  other  causes,  uie  creature  choukl 
eatch  cold  by  calving  abroad  in  sharp  winter  niabts  (which  may  be  perceived  by  a  reflisal  of  her  food,  and 
by  her  trenuding  joints),  sh«  ought  immediately  to  be  driven  into  a  warm  shed,  together  with  her  calf, 
and  fbd  with  sugar-sops  and  ide,  and  with  the  beat  and  sweetest  hay,  and  should  not  be  taf^nd  to  drink 
any  cold  water.  By  this  treatment  she  will  mostly  recover  in  a  few  days ;  but  shouU  the  diaoider  bang 
about  her,  balls  composed  of  aromatic  cordial  aubstances  may  be  given. 

6877.  A  mitek  cow  i»  inker  prime  aijfmf/eart  6UL  and  will  generally  continue  in  a  good  milking  atate 
tilt  ten  years  old  or  upwards ;  but  this  depends  KNKtiy  on  the  constitntion  of  the  animal,  some  cows,  like 
«dier  animals,  exhibiting  marks  of  old  age  much  earlier  than  others. 

AB78.  Cow  ^f  large  tixe  yield  great  store  of  milk  when  turned  on  pastures  where  the  grass  Is  in  suiBcient 
abundanee,  or  ftA  with  a  constant  supply  of  such  food  as,  ftom  its  suoculency,  conduces  much  towards  the 
nutriment  of  the  creature,  and  enables  her  to  give  large  quantities  of  milk,  such  as  turnips,  grains,  garden 
vegetables,  ftc.  But  as  these  large  cows  requve  a  more  ample  provision  than  would  fUl  to  their  sliare  on 
the  generality  of  forma,  it  would  seem  that  they  should  not  be  kept  by  thoee  foimen  whose  land  la  not  of 
th«  moat  finrtile  kind :  for,  en  ordinary  keep,  a  small  oow  wilt  yiehl  a  fairer  profit  than  one  of  the  Yoric. 
aUre  or  SUflbrdahire  breca,  which,  having  been  bred  on  the  beat  kind  of  land,  would  be  starved  where  a 
Scotch  or  a  Wdsh  cow  would  find  an  ample  supply  of  food. 

68791  Tlkoae  tsAo  wmid  make  the  utmott  ad^amtage  Jirom  com.  either  aa  caULaucklers,  dairymen,  or 
milk-adlerB*  ataoukl  alwaya  provide  a  bull  to  run  in  the  herd,  to  obviate  the  perpetual  trouble  of  driving 
them  peffhapa  a  mile  or  more  to  the  boil,  and  in  order  to  prevent  the  leas  ana  inconvenience  of  their  be. 
ooming  fttNiuently  barren.  One  bull  will  generally  be  aufncient  for  twenty  cowa.  llieae  animals  are  in 
their  prime  at  two  years  old,  and  should  never  be  suSbred  to  continue  longer  in  a  state  of  virility  than  to 


the  fifth  year ;  aa,  after  that  timcL  buUa  which  before  were  gentle  and  ky  quiet  in  the  oow  pastnres,  are 
^    -    '  'nm  dupoaltiona,  and  become  verv^nmanageabie.    Whenever  tnia  banpena, 

, ,  caatrated.    In  the  principal  tqwii  dairiea  of  Scotland,  auch  aa  Edinburgh, 

Olaagow,  Ac  the  cows  are  never  allowed  to  take  the  buU,  ta^t  are  sold  off,  after  being  kept  a  year  or  loa, 
...^.^  ..^_    „.^__..  .. — ...._  ^1.  _.__.___     *..,-  '^  one  very  remarkuhle  diflbreooe  between 


mostly  apt  to  contract  vidoua  dupoaltiona,  and  become  venMinmanageabie.    Whenever  tnia  bappena, 

they  ahouU  be  immedhrtely  caatrated.    In  the  principal  Xnmn  d'-*"  -'  «-..—-  — w       «..^i.  _^ 

Ouagow,  Ac  the  cows  are  never  allowed  to  take  the  buU,  ta^t  are 

to  the  butcher,  and  ft«sb  cows  bought  in  their  place:    This  la  one  very  r 

the  management  here  and  in  the  town  dairiea  oTEngland. 

^feeding  ^ttaOed  cows,  the  folkiwlng  directiona  are  given  to  the  cow.foeder  in  an  improved 


dairy  eatabliahment  near  Famham,  in  Surrey :  -*'*  Go  to  the  cow  atall  at  aix  o'doek  in  the  morning, 
winter  and  aommcr }  give  each  oow  half  a  bushel  of  the  field  beet,  carrots,  turnips,  or  potatoes  cut ;  at  ■ 
seven  o'clock,  the  hour  the  dairy.maid  cornea  to  milk  them,  j^ve  each  aome  hay,  and  let  them  feed  till 
they  are  all  milked.  If  any  cow  refUses  hay,  give  her  something  she  will  eat,  such  as  grains,  carrots,  fte. 
during  the  time  she  la  nUlklmr.  af  it  is  absohitely  necessary  the  cow  shouU  feed  whilst  ndlking;  As  soon 
as  the  woman  has  fluiahed  milking  in  the  morning,  turn  the  oowa  into  the  airing  ground,  and  let  there 
be  plenty  of  ft«sh  water  in  the  troughs ;  at  nine  o'clock  give  each  oow  three  gallons  of  a  mixture  com- 
posed  of  eight  gallons  of  grains  and  four  gallons  of  bran  or  pollard  j  when  they  nave  eaten  that,  put  some 
nay  into  the  cribs  j  at  twelve  o'clock  give  each  three  gallons  of  the  mixture  aa  before :  if  any  cow  looks 
for  more,  give  her  another  galkm ;  on  the  contrary,  if  she  will  not  eat  what  you  give  her,  take  it  out  of 
the  manger,  never  at  one  time  letting  a  cow  have  more  than  ahe  win  eat  up  clean.  Mind  and  keep  your 
mangers  dean,  that  they  do  not  get  sour.  At  two  o'clock  give  each  cow  oalf  a  bushel  of  carrots,  fieki 
beet,  or  tumipa  j  look  the  turaipa,  Stc  over  well  before  you  give  them  to  the  oowa,  aa  one  rotten  turnip^ 
*o.  will  give  a  bad  taste  to  the  milk,  and  most  likely  ^oil  a  whole  d^ry  of  butter.  At  four  o'clock  put 
ttie  cows  into  the  stall  to  be  milked ;  fted  them  on  hay,  as  yoa  did  at  milking  time  in  the  morning,  ever 
*"  '  g  in  mind  that  the  cow  whilst  milking  muat  feed  on  aomething.  At  aix  o'clock  give  each  oow  three 
t  of  the  mixtore  as  before  Hack  them  up  at  eight  o'clock.  Twice  in  a  week  put  into  each  cow^ 
,  at  noon,  a  quart  of  mak  dust.** 

..8L  Direethtu  to  the  dttiry-matd :  —  *'  Go  to  the  cow  stall  at  aeven  oVock ;  take  with  you  cold  water 
and  a  aponge,  and  waah  each  oow'a  udder  dean  before  milking ;  dowae  the  udder  well  with  cdd  water, 
winter  and  auaamer,  aa  it  braoea,  and  rqnia  heat  Keep  your  handa  and  anna  clean.  Milk  each  oow  as 
dry  aa  yon  ean,  morning  and  evening ;  and  when  you  have  milked  each  cow,  aa  you  suppoae,  dry,  bqgin 
tgidn  with  the  cow  you  first  milked,  and  drip  them  each ;  for  the  prindpal  reaaon  of  cowa  foiling  in  their 
mUk  is  from  negligence  in  not  milUng  each  cow  dry,  particularly  at  the  time  the  calf  is  taken  ftom  the 
eow.  Suflbr  no  one  to  milk  a  cow  but  youraeir,  and  have  no  gossiping  in  the  stalL  Every  Saturday  night 
give  In  an  exact  acoomt  of  the  quantity  of  nmk  each  cow  baa  given  In  the  week."  {JPlarm.  Mag.  vd.  xv. 
p.  314) 

6B8SL  HarUM*»  dairg etlmhll$kmeiU at  GioMgow  has  been  cdebrated  aince  ISli.  The  d^ect  of  thepro^ 
prietur,  who  la  engaoed  in  varioua  extensive  concerns,  is  to  supply  the  public  with  new  milk  f>«e  from 
adultentlon,  and  to  nave  the  oow-houae,  oowa,  and  milk  k^  in  a  more  cleanly  atato  than  by  the  usual 
mode 

AMIS.  Vai%'«flMN*oMi»laflNtd«piiiMnaiMvooalnietlon.  bvcupUM  mlllr,  aid  at  th*  lani*  time  of  admitting  8ir,pn- 
Tlweifiiiaauiidiare«i,tw«lv«lnaov.iariMith«liaiiM,lw«l  vents  adaMKalion  bj  the  malltf.  Tlia  oewi  an  not  ftrawd 
and  taMMl,  and  tall  and  tall,  altnmaicijr  j  thciv  1*  a  paawRe      out  to  milkmen  m  In  London. 

behind  Dor  cleaning,  and  om  In  front  ftar  ftedlnf .  In  front  of  6H86.  Tht  atack  qf  nnwt  fiir  lomo  time  back  ha*  bem  120, 
•ach  eow  U  a  «fl«  gratlnK.  hung  like  a  window  «di.  which  avangina  d«ren  Bngliah  qnva  each  per  dav ;  bat  both  quality 
Ilfti  ap  when  gtrlng  the  nft  Ibod  and  deanlnittha  eribe,and  and  quantity  dcpena  mneh  upon  the  kind  or  Ibod.  UuleyglTa 
to  pat  down  whan  they  get  hay,  <Sce.  The  cantrivaneci  Ibr  a  decided  tncfiemee  to  the  AynhlK  bnsed  <#  eowt.  Tfaeyaia 
waihhif  the  ciibs,  oolleeting  iSbm  urine,  Tenttlatlag  the  hooae,  bouaht  chiefly  at  conntnr  Mn,  elthcr  newly  oalvcd,  or  a  few 
te.,  gm  peeallar  adT«ntoact  to  the  cMaUfahment,  which  may  week*  before  calving*  and  nertr  tamul  out  tUl  they  go  to  the 
he  tmnined  vp  in  the  Miowinff  llama:  — The  health  of  tfa«      batcher. 

emtio:  the uimu tatluu of  thetlmbewi  thodlminlihed danger  6887.  t1uJhoitfikee9m»iwHKgnmmrcam»a%ttcm.wnm 
from  fln,  uwiw  being  no  hay-loft  above  tho  cattle ;  the  pre-      and  groan  barley  miatd  with  old  hay;   and  durinar  wlntar 

atloa  of  the  pmvender;  and  the  flavoor  of  Oia  milk.    The      Harley  «aei  a  Kood  many  tumJpt  and  notatow,  all  of  which  ara 

t  Is  regulated  by  thermometen.    A  cifcvlatlon  of  air  ean      Meamed  and  mixed  with  cot  hay  anci  straw ;  also  gnlns  and 


pre-  and  groan  barley  miatd  with  old  hay;   and  durinar  wlnt 

The  Hsriey  uses  a  Kood  many  tumJpt  and  notatoes,  all  of  which  a 

,  .'can  Meamed  and  mixed  with  cot  hay  ancI  straw;  also  gnlns  ai_ 

sed,  so  as  to  keep  dia  cattle  oemfertaMe  in  the  hottest  dlatilleiy  wash,  when  these  can  besot. 

by  wMch  their  hsallh  to  ptomotad.    The  ventiiatlett         6888.  Who*  ikm  U  mtore  mi*  mSk  than  wpvIi'm  tkt  dtmmi. 

mtt  the  timber  ftam  mttlng ;  makes  the  cows  cat  part  to  put  In  the  mllk-honse  till  next  day,  when  tbetUmntM 

tor  belter,  as  their  breath  toa£»wed  to  escape,  iMtnid  milk  to  sold  at  half  price,  and  the  cream  sold  at  Is.  Gi#.  per 

of  being  thrown  back  npoo  the  feed,  as  to  the  em»  when  their  mart.  When  any  craam  to  lelt.  it  to  put  faia  dram,  and  made 

IkaadaareplaoedoModtea  walL    It  to  weU  known  that  milk  fiit»b«Merenoeaw«^orfertnl|tht. 

aadly  takes  a  taaicfrem  any  other  oubstaMet<#  ooone,  if  tha         6R09. /I  toM*  «tfng«tottNW  has  been  adopted  far  ttia  tlnus  of 

aow-lMttse  to  flOed  with  bad  air,  tha  milk,  wMto  passbw  ftom  Aedhig,  mllktaig,  eofrytaig  the  calUe,  cicantag  ttia  houses  tee. 

the  teal  to  thepail,and  dmhm  thatlnelt  mn  standtaithn  Baehpcimn  hasaconytsomband  abalr  elotbftr  deaniutba 

honse,  will  he  Inipvegnated  with  the  fevi  atnaaphcre.  eows  twice  a  day.  and  a  mop  and  paO'  for  the  house,  whieh  to 

IM84.  /«  Jh>dfiw,«ad  prtfaHmg  Mt  /berf,  Harler  hai  made  washed  and  aaniM  twice  a  dsy. 
many  eKpeslmentoi  and  by  tte  mode  he  nowMlowa,  the         6890.  nWcfeandv  iM»«rMc  «0Ub  mmdhotut  makes  it  a  treat 

«attla  faatsii  and  mUk  better,  than  by  the  ordtaury  prooessi  farvialtonto  see  the oHabllshment :  and  thcw«ythe  vessrfs 

and  tha  milk  has  no  tasta  ftom  tamlpa  or  other  vegetables.  and  mltk-hoose  are  kept  has  made  some  pecpla  ftod  of  milk 

'    aiianniweei  jbr  wdBWiy,  haures  the  cow  to  be  who  fbmerlr  were dtagnatad  al  It,  from  the  manner  In  which 

1,  and  also  prevents  fraud:  and  tha  mode  of  lock-  many  town  dairiea  aie  coodncted. 

3U  2 
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Paet  III. 


m9I.  I*f  a/Miiter (If  <rr%«MiV  f^  f*"^ mUklktmm't 
»rim  aUnotf  czcwda  MJaf.  Lut  MMan  ■ohm  mimU  fWik  of 
old  graM  were  cut  dx  tlmei,  ATcraglnK  ftftccn  Inches  in  length 
at  corh  cutting,  moA  the  •vard  verT  thick.  The  Kjap>Mids  or  a 
public  vaahinc-houae  are  appUed  to  the  mne  purpoM  with 
"  rable  advantaicc. 

TkaaJnuJag*  of  IkUtjitltm  to  the  owner  ofthecattla 
1  by  the  lUlow  inn  abttnct,  In  Hax\ty*t  own  word* ; 
benefit  of  a  litHral  •uuply  of  nannine  milk  to  the 
lit;  at  iargVf  particularly  to  children,  it  ia  not  aa^j  te 


To  f9k^  qfUmkm . , 

wiUlMtmandMndooMcthatlaM  AOpvonu 

.  HtuUif  Am  m  Mmmm^im  te  driving  Hm  fcUowlac 


A  aoaall  thiwhiBg.aaUL. 

A  Miaw-cttttar. 

A  tnmlp  and  pmato  nicer* 

The  chumiiytapparatua. 

PumpiiHi  water,  itc. 

The  taine  bailer  that  drives  the  engine  muau  the  fiood, 

«94.  Afltr  HradC  jMy,  Metir,  mmd  erp«Mt,  the  « 
mem  te  now  bnoght  te  nch  a  etau  of  perftction,  tl 
^ . "  ^fcav«  laen  II 


ceivMlhoooi 


te  shown 
but  the  t 
oommunity 
aMimate :  — 
To  the  gtmtfwt  ktaUk  at  the  cattle  by  vcn-  <| 

^Sc^fjriiS::  '•H  -^^  In,— «. 

To  the  pm<«tUiim  qfMtreiUmgt  by  aatinjc  y wuf  I 

and  wet  unM  -J 

To  the  prfttmtion  qf  cMciHg,  when  SiediQg 

on  turnip*  or pet^UMN,  Stc.  •      15     do. 

To  tarititi  *"  ^  ej^MM  of  feeding,  by  Im> 

proved  inodeit  of  cuoklns.  Stc.  •         •      20     do. 

To  Mj  I'lMf  aflabuw  in  f«wdins,  dunginc&c. 

50  per  ccui,  aa  one  penon  wlU  do  a«  much 

a*  two  on  the  old  plan ;  bui  allow  U  at 

thte  far  draining,  Stc.,  Icavee  t&  per  cent. 

proAt  on  •erraon' wage*  •        •     tA     do. 

eS9&  Tke  London  dairies  of  most  eminence  are  the  two  at  blington,  beionglns  to  Mr.  Layoock  and 
Mr.  Rhodes,  and  the  Metropolitan  Dairy  in  the  Edgeware  Road.  From  18SS  to  1829,  a  number  of  other 
dairies  sprang  up,  and  made  a  conspicuotu  figure  for  a  time }  but,  lilce  other  bubbles  of  those  yean, 
they  have  nearly  all  bunt,  and  none  now  remain  worth  notice    We  examined  the  Islington  and  Metxo. 


uion  ofall  whoK 
Ing  the  oomraunity  with  genuine  milk  at  a  coropaiatiTcly  lov 
price.  It  it  admitted,  tliat  the  neater  part  at  the  mtcm  is 
oriolnal,  and  b  not  to  be  met  wlui  in  any  pan  at  the  kmgdnm. 
{Farm.  M»g.xr.  199.) 

MM.  Tkt  merks  qfHartt^t  fflem  are  now  caneldavd  to  be 
greatly  exaggerated  in  the  altove  accoont.  Taking  the  qr^lem 
altagether.lt  may  be  dferrlbed  as  csMntiany  that  anplofHl  bv 
UMdahrfarmcn  in  Holland  and  the  Nether  aade.  dHctibed 
at  lei^  by  RadcUffand  KtacJair,  and  noticmi  in  pnoadlnc 
■ectkns  of  tl>e  present  week  ftom  iha  above  and  othv  writers. 


politan  dairies  in  October  18JU,  and  the  following  Is  a  brief  outline  of  the  result :  — 


Mr.  Rhodes  was  oMiged  to  leave  it  air. 
during  which  a  cow,treaiad  r' '~  ''~' 


The  tengtl 


so  grsai,  that 
tangfli  ef  Uma 


. It  has  beenlnexistenraibrnpwanbflf  thif^ 

ytftnt  liaving  been  oonunraoed  by  the  Ikthrr  of  the  present       , 

fifMBaainrs,  and  carried  on  for  a  considerable  time  in  the  neifrii-  to  ai^  milk,  varies'  from  rix  montiw  to  tha  alrooat'lncradible 

Dourhood  of  Oicenwlch.    The  number  of  cows  kept  by  the  period  at  two  years.    We  were  assured  of  theev  being  at  thia 

present  Messrs.  Rhodes  excevds,  on  an  average  of  the  vear,  moment  several  cows  among  the  390  whidi  we  saw,  ttiai  bad 
lour  bundnd :  at  one  time  these  individuate  are  said  to  Vuve 
had  upwarda  of  a  thouaand  cows  In  their  diSkrent  catabUsb* 


naents.    The  surfece  on  which  the 


are  plaocd  te  a 


moment  several  cows  among  the  390 

stood  in  their  niaoas — -  ' 

to  eivc  upwards  of  oi 
6899.  nttnmtmem 


than  two  years,  a 
of  one  gallon  of  milk  dally. 


b  about  one  inch  in  six  fi(et.  The  sheds  run  In  the  direction 
of  the  slope;  as  well  for  tiie  natural  dralnaos  of  the  gutters, 
and  the  more  easily  scraping,  swerptng.  and  wheeling  out  of 
the  manure,  as  for  supplying  water  for  drinking  to  small  caat- 
"  b  are  fixed  in  the  waUs,  at  tCs  heads  of  the 
'  I  may  Im  sup- 
thofthesbcd. 


Iron  trouffha,  which  a 


r  trtmtmmU  of  tkt  tmM  im  RKodm'a  dairy  dlllkss  ftom 
thai  in  most  other  esUDlblunents.  Tha  cows  are  never  ontled 
during  the  whole  period  that  they  remain  in  the  honsei.    In 

.. 'llUunants,  ifnotlnall.stail-frdcowsoroatlla 

1  day  te  drink  i  bat  these  animate  hava 
- — w —      Theya 


nliad  from  the  other  throughout  the  whole  lenrih 
The  sheds  are  twenty-four  fiect  wide ;  the  side  walto  about 
dght  feet  liigh  ;  the  roof  of  tiles,  with  rising  shutters  for  van- 
luatlon,  and  with  panes  of  glass,  giaaed  into  caat-iron  skeleton 
tiles,  far  light.  The  floor  is  nearly  flat,  with  a  gutter  along 
theeentre;  and  a  row  of  si  alls,  eai-h  seven  faet  and  a  half  wide, 
and  adapted  far  two  cows,  runs  along  the  sides.  Tlie  cows  are 
fastened  by  chains  and  rings,  which  rings  run  on  upright  iron 
te,  in  thacomers  of  tlie  stalte ;  the  common  mode  being  da. 

_rtad  ftom  enl*  in  havlnc  Iran  rods  Insiesil  a/f  wo"* 

k  trough  or 


most  other  establlU 

are  let  out  at  least  ( 

dear  water  conllnaally  before  them. 

and  the  sheds  are  so  remarkably  well  venll<ated,  by  n 

openinai  in  the  rooft,  that  the  air  seemed  to  lu  purer 
n  that  of  any  eewhouae  we  had  ever  bafere  axamnedf 


probably  from  itt  direct  pcrpendicniar  entrance  thnuah  tlia 
roof,  this.  In  moderate  weather,  beiiw  ecrtainly  fkr  ptmiahia 
to  iu  Itortxantal  entrance  through  the  side  walls. 


parted  from  only  in  having  Iron  rods  instead  of  wooden  poste. 
A  trough  or  mancer,  Ibrmedof  alone,  slate,  or  crmeni,  of  tht 
ordinary  sise  of  tnoac  usied  for  horses,  nd  with  its  upper 
surface  about  eighteen  Inches  from  the  ground,  te  fixed  at 


I,  slate,  or  crmeni,  of  tha 

usied  for  horses,  nd  with  its 

I  Inches  from  the  ground,  te  fi 

d»  head  of  each  (tail.    Pour  sheds  are  pteced  parallel  and  dose 

to  each  other,  and  in  the  party  walte  are  openngs,  about  a  foot 

e  each  cow.   Thehottam 

I  higher  than  the  upper 


Mr,  and  in  the  party  « 
and  four  faet  hUh,  o| 


iUh,  opposite  I 

of  these  openings  te  about  nine  Inches  —.^ ^^^ 

surface  of  the  trou)^,  and  is  formed  bjr  Uie  upper  surface  of 


G900.  The  prntdftjbod  qftkt  am*  im  Rkadm'a  dmtrji,  aa  hi  all 
the  other  London  asUblishments, conalals of  grains;  that  te, 
malt  after  it  has  been  used  bj  the  faevwor  or  the  distiller.  Aa 
the  brewing  esa«ma  are  chiefly  autumn  and  spring,  a  slock  of 
gratiM  h  laid  In  at  these  seasons  snflktent  ibr  the  rset  of  tlit 
year.  The  grains  aregencnlly  laid  in  pits  bottomed  and  Uaed 
with  brickwork  set  In  cement,  fltmi  tan  to  twanty  faet  dean 
ahout  twelve  or  sixteen  fact  wine,  and  of  any  oonvanient  Iseigili. 
7*he  grains  are  firmh  trodden  down  by  men,  iha  heaps  bdng 
finlahrd  like  hay-ricks,  or  ridges  in  which  poCatoes  are  laid  up 
for  the  winter,  and  covered  with  ftwn  six  to  ntna  fatchas  or 
moist  earth  or  mud,  to  keep  out  the  rain  and  froat  in  winter. 
«tmI  the  haal  In  summer.  As  a  cow  consumes  about  a  buahel 
at  grains  a  d^.it  b  eai^  to  calculate  the  quantity  rsqtilred 
to  be  laii*  '-     '"^ — — '- " —    — ^  ' ^*- 


TBins  B  amjjn  n  tasj  co  caicuiaie  uie  qi 
s  laid  in.    'Ilie  grains  are  warm,  ssnokini 


„ aMng,  and  in  a  stale 

of  ftrmentatlon  when  put  in,  and  they  contiisue  fit  far  uae 
far  several  year* ;  heccming  somewhat  sour,  but  they  art, 
it  is  said,  as  much  relived  by  the  cows  aa  when  ftcah.  It  te 
common  to  keep  grains  two  air  thee  yean ;  but  bi  thte  < 
"hey  nave  bei— ^ —  -' "  " 


the  one-foot-square  caNt-iron  cisterns,  which  contain  the  water 
far  drinking.  Each  dstcm  serves  two  rows,  which  at  ooursa 
are  in  different  sheds,  but  adjoining  and  opposite  each  other. 
All  these  troughs  are  suppliol  Arom  one  large  cistern  by  pipes. 

in  a  manner  which  can  be  so  readily  conceived,  that  weutall       ._ . _, , 

not  atop  to  oAbr  a  description.  Each  of  these  troughs  has  a  biiahment  they  nave  been  kept  nine  years,  and  Aund  pcifadly 
wooden  cover,  which  te  put  on  during  the  time  tha  cows  are  good.  The  exclusion  of  the  air  almost  prrvtaiu  the  taicRnsa  of 
caiingthetr  grains,  to  prevent  their  drinking  at  the  same  time  ttie  fmnentiition  and  consequent  deoompceltlon.  What  to 
and  (hopping  grains  in  the  water.  At  the  upper  etui,  and  at  called  distiller's  wash,  which  te  the  remainder  after  distiHatlon 
one  comer  of  thte  quadruple  range  af  iheds,  b  the  daii7,  which 
consists  of  three  rooms  about  twelve  faet  square :  the  outer,  or 
measuring  room  t  the  middle,  or  scalding  room,  with  a  fire- 
place and  a  boiler ;  and  the  inner,  or  miOc  and  better  room, 
separated  by  a  passage  ftom  lite  last.  At  the  lorn  «r  end  of  the 
rainge  b  a  square  varri,  surrounded  by  iheds ;  one  A  v  fattening 
the  cows  when  thev  have  ceased  to  give  milk,  and  the  oihen 
for  store  and  breeding  pigs.  The  pigs  are  kept  far  the  purpow 
of  consuming  the  cs»ual  stock  of  skim  milk  which  occasionaiiv 
remain*  on  hand,  owing  to  the  fluctuatians  in  the  dcmsno. 
Thb  mUk  b  ke^  in  a  wrll,  walled  with  brick  laid  In  cement, 
about  six  iiMt  in  diameter,  and  twelve  fieet  deep.  Ttie  milk 
becomes  sour  there  in  a  very  short  time:  and,  as  it  is  wcU 
known,  b  Ibund  nuwt  nourishing  to  the  pigs  when  given  In 
that  slate.  Ursedlng  »wine  are  found  most  profiuble;  the 
sucking  pigs  being  told  for  roasting.  Beyond  (hb  yard  b  a  deep 
and  wide  pit  or  pond,  into  which  the  dune  b  emptied  ftom  a 

platform  of  boards  pn^arting  into  it    The  — ' '-' — 

building  wanted  to  completethe(' 


into  it    The  only  remaining 
dairy  establishment  te  a  house 


or  pit  for  containing  the  exhausted  malt  (grains),  oi 

cows  arc  chleflv  fad.    Messrs.  RImkIcs  have  a  building  or  ptt 

of  thtedesariptifln  at  some  distance,  where  they  have  a  smaller 


aatabltehment.    There  are  a  stack-yard,  sheds,  and  j^u  for 
roots,  straw,  and  ha>-,  a  place  for  cuiUng  hsT  into  chalT,  cart- 
sheds,  stables,  a  c«anting-houae,  and  other  bulldingi  and  places 
on  to  all  such  esUbliahmcnts,  which  it  b  not  necessary 


6898.  Tftc  ronu in  Bhoiu's  iSrjf  are  pnrchssed  newly  ealvad 
In  Uie  cow  market  held  in  Islington  every  Mondav.  They 
•re  kept  as  long  ss  they  oontimie  to  give  not  less  than  two 
gallons  of  milk  a  dav.  and  are  then  fattened  on  oU-cake,grafau, 
and  cut  clover  hay,  for  the  butcher.  The  short-homea  breed 
te  prsfarrad,  partly  ibr  the  usual  reason  of  being  noore  abun- 
dant milkers  than  the  long  horns,  partly  because  the  shortness 
of  thdr  horns  allows  them  to  be  placed  doesr  together,  and 
partly  because  thb  breed  b  more  firequenUy  brought  to  market 
than  any  other.  The  Ayrshire  breed  hxs  been  tried  to  the 
number  of  ISO  at  a  time,  and  highly  approved  of,  as  alfiinliog 
a  very  rich  cream,  aa  fattening  m  a  vary  diort  Ume  whan  they 
have  left  off  giving  milk,  and  as  podiiclng  a  baaf  whidi  add 
flsnch  higher  than  that  of  the  slMrt  harm.    The  dURcultjr, 


of  a  decoction  of  ground  malt  and  meal,  b  also  given  to  cows, 
but  more  frequently  to  such  ss  are  fattsnhw  than  to  those  in 
milk.  The  present  price  of  brewers'  grains  to  fosir.pcnce  half- 
pcnnv  per  bushd :  of  dbtlllen'  grains,  on  aooount  ef  the  meal 
which  they  contain,  nlna-pence  a  busbd  ;  of  wash,  thizty.als 
gallons  for  sixpence. 

6901.  Sell  fa  given  to  the  cows  faiRhadtf's  dairy  at  die  tateef 
two  ounces  each  cow  a  day.  Itbmlsad  with  the  grains  whldi 
are  supplied  bcfcrs  mUklng,  about  thice  oTdock  bi  the  morn- 
ing; and  hi  the  afternoon,  about  two  endock,  Jual  beibre 
milking. 

6902  0/ gram  fiat  or  reefs  portions  are  supplied  allsiualalj 
with  the  grains;  and  in  winlsr,  whan  tares^ green  grass  can- 
not be  proLored,  aftar  the  tum^  potatoes,  or  maagBld  wunal 
have  been  eaten,  a  portion  of  drv  My  to  given. 

6903.  Tkt  pradMe  qf  thia  rf-^— ' " 

cream  for  private  families  a 

institutions.    A  number  of  tlM  puUie  estabUahmcnts  n*  wap- 

"  '-     by   contract  t    but   prlv^ 

"y  mllk-daalen:  these  have 

t  to,  a  certain  number  cf 

»  vlv<m  lh#v  f^H  np««  ••«*•  sminli—  twice  a  dav ; 

..  .'.   <■•..  •    ...       •:■■.:■  .    .     ■      ,    ^      .-^  -rV,"^t 

Hi'i-r  >  u^iMrsti'ii  LoniUiiic,  -kivi  V<  i  rnituur  *iitii  Sf#**ri  lih*^!*** 
fw  llilh  Bvvfiae.  'I'he  l*t5«T  raJnalJsti'  iht  tiUEnhsr  t<r  cow 
ujffliifijt  Ui  eiVB  ihr  iImJci  the  tup^ilT  wanted,  and  this 
nunitivf  iJiE  ifESlfv  uihl«T[akd  Ui  n^Hk.  tal^^  a  j^a^^  ^A  wH,st 
ihrtu-  u'cVxl  ]  ii  I  he  rTH.->Tiiliiiit  and  ml  thnw  e'rlcpfli  in  ibv  sfn*. 
Hwnt.  'Hue  iriLEk  li  tincuiurvd  Lh>  Ih*  tlnlCT,  mA  ilTiatLtA  li« 
liAvr  iTLlkv^l  iTLun'  Uvin  hLi  iiiLIHTCilT  ll  IVmjkiw  vLiIl  tH« 
dmiTt-mJVh  ;  livl  ^Fuuld  Utr  cum  h»tt  b*&a.  dcAcimf  In  tAe 
iluantM? I U  b  made  gwd  iWm  ih*  io-ilk  i4  »Klwr  oie*  mUkad 
>«<  Mk-Qunt  dt  Ihe  oofitrM  t»  vf  Uw  «Ul4^hmcm.  Aa  Ihe 
'tiLpfil)  e'  fie  eowa  snd  the  dk-msmt 
Miiusllj  nr;^ Ing,  It  iAhi  hji>»p<en»  tha 
uf  HiiLL  Tvnialit  on  lIk  ddivf  ■  msn%  h 


t  qf  thU  dajra  to  almost  enttaelj  milk  and 
families  and  far  public  hospltab  and  othar 
nber  of  tlM  public  eatabUahmcnts  m*  sup- 
plied dlrecdy  ftom  the  dairy,  by 
families  are  principally  supplied  by  n 
what  are  eafied  mlik-wdb ;  that  I 


snd  th*  kk-msmt  nf  ihr  dealers  i 

OiBi  EOiudn-dliAf  qusnmies 
d^li^'msn^halfda.fn'i^uenitt,  wi:  are 
I  d  HIT  at  trfvnty  jiaJlaUs  a  (Ut  -  Thi«  i^idintitf 
r  ^cnlien  vuh^  ta  ihraw  up  Uk  rramta  ■» 
IM»  i.tmm  b  dmmsl;  vMt  lh«  liuttirt  eaU, 
mid  t(vr  UJm>(nirh  aawdl  ti  Lh«  buEter-miJIi  Ls  put  14  the 
cci«f t:ig|  fm  the  fije** 


luLil,  Ka  hiUL'h  M 
11  ylti^rd  Iti  ^aI 


Boor  VII. 


WORKING  OF  HORNED  CATTLE. 


102^ 


mgmmml^Mkoit^i  Ubgh  cflnunlttad  tothrM 
fc,  who  kMpi  the  boote.  eolhcti  dAto,  iwy*  and 

J,  who  •opcrintcnd*  Uw  fccdin*  and  ibetraat- 

mont  of  iho  Mock,  and  hat  the  itcncral  oar*  of  ibc  nrcmlMi ; 
and  a  dataj-woman,  who  mm  the  milk  nMamrtd  to  the 
dealcn,  and  niiicrintandt  the  dafay  The  csowt  are  poichaiad 
and  lold  bt  nciUar  MlnmiB* 

COM.  Lajfcoek't  4ahy  eM^HMkmtmt  b  ako  dtnatad  at  bllnif 
ton,  and  co««n  a  mimbir  of  acrat.  The  oowi  ^wrj  In  amount 
from  400  to  700 ;  but  there  are  open  ihad*  ndndant  to 
■hetier  from  8000  to  9000  hcMl  of  eattJe.  and  thaae  ihc^  ar* 
acoardfaurij  appropriated  to  taking  hi  cattle  Air  the  ninhn  pre- 
tUnu  to  ih«  d»3%  on  which  SroiihiiMd  market  is  held.  iVe 
dMll  only  notice  thoM  pvdailan  in  which  this  eataUishmant 
diflkn  frero  that  of  Mown.  Rhodes-  The  cows  are  fed  In  the 
■ame  manner,  with  the  exocption  at  not  reoeiTinit  any  salt 
amonff  ihcir  grains ;  but  the  hajr  is  salted  wlien  put  into  the 
rick.  They  are  tnmcd  oat  once  a  dav  to  drink  from  trougha 
In  the  yards,  nmaining  out  from  half  an  hour  to  ihtw 

according  to  the  weather  and  t>Mi  seMon  at  the  ycari    

the  end  of  June  till  Michaelmas*  the  cow*  are  turned  into  the 
fields  fhxn  six  o'clock  fai  the  morninit  till  eleven  o'clock,  and 
noon  tlu  about  three  o'clock  In 
noftl 


_:  stands  on  leai  than  an  acre  of  ground,  and 

•»  wa.  arranged.  It  Is  calculated  for  360  cows,  and  It  now 
contains  Sm,  most  of  which  are  in  milk,  but  some  are 
&ttening.  The  oowhoueat  are  in  parallel  rai^n  twenty- 
four  feec^widc.  the  side  walls  eighrfect  high,  the  sp«^ 
allowed  for  each  cow  about  three  feet  nine  inches,  and  the 
greater  number  of  cowhouses  wilhout  stalls.  Thrre  Is  one 
futtcr  in  the  centre,  and  no  raised  foot-path  there;  it beini 
bund  that  the  latter  Is  very  apt  to  make  the  cows  stumble, 
when  tnmedeut  upon  any  occasion.  It  Is  true,  thcae  occaskm 
•re  rare,  for  the  cows  here,  as  tai  Messrs.  Rhodcs^i  estabUshmoil, 
are  never  untied  from  the  day  they  are  put  into  the  milking  shed 
tUI  they  are  rmwved  to  the  £ittening  sheda,  or  tUl  they  wn 
laken  out  to  be  sold,  or  to  be  sent  Into  the  country  to  icmaJn 
tin  calving  time.  A  oow  so  treated  seldom  prodooes  moK  than 


fkom  two  o^clock  in  (he  afternoon 
thefoliowbig  morning.    The 


. ^      remainii«  boon  of  the  twenty-      serv« 

four  they  art  in  the  cow-houses  for  the  purpoM  of  belngmilked.      tean 
—        ^ OianatMsemrRhodes^i 


„ I  nay. 

three  o^dock  fai  the  morning,  and  two  o'clock  in  the  M . 

and  the  milk  diqpoKd  of  to  dealers.  The  food  consisu  of  grains, 
which,  Insteed  of  being  kept  in  ptts  in  the  open  air,  are  pro- 
served  in  the  cellar,  or  lower  part  of  a  building,  about  four. 


foet  deep,  the  upper  Ooer  wrrinaas  a  hay.loA,  or  chaiT* 

nittf-r  — ""n.    Tn  prtrr^  rhr  zrAn-  Tm^.  TVr  !T!f'icT,r.-  ■.■.f\L!; 
"     ^-  -L 


Js  Unseed  Is  boiled  In  a  o 

boiler,  and  when  reduced  to  a  pulp,  let  out  hj  tubrs  into  laiae 
wooden  cisuras,  where  It  is  mixed  with  clover-chalT,  raugh^y 
cut,  and  sometimes  with  grains,  and  afterwards  given  to 
the  cattle.  Those  cows  which  are  good  milken  are  allowed 
to  lake  the  bull,  for  which  purpose  eifrtit  bulb  are  kept.  The 
uanal  period  of  keeping  the  oows  Is  three  or  four  years  (  Ibc 
calves  are  sold  in  SmithAeid,  when  only  a  few  days  oUL  to 
those  whose  business  it  ia  to  take  them  to  the  country  and  foed 
them  for  the  butcher.  Mr.  Layoock  has  an  rumsive  form  at 
Hdloway,  another  at  Enfield,  and  one  at  Clapton ; 


f  re- 1  uf  Ihril  ftjijJ  H   (If  J  IkflJ   b«kitf 


part  of  the  pavement,  the  latter  renalsting  at  rather  small 
sharp  sionM.  The  piip,  te  addition  to  milk  kept  till  U  be- 
eomes  sour,  are  fottenisd  with  grosmd  llnsesd  and  grains. 
The  manure  made  I9  the  cattle  and  pigs  Is  very  consi- 
derable, and  is  all  need  on  Mr.  Laycock's  ovm  farms.  The 
asublishment  here,  as  writ  as  a  dairy  and  cattle  repository, 
may  be  coiialdsred  as  a  central  Csrm-yard  to  three  hay-forms, 
and  r-  ' ■ •  — ■ —  ""'-^ 


stahlas,  a  carpenter's  shop,  smitht  shop,  wheel- wr1|^t,  &c.  foe 
Mr.  Layoock  himself  seems  to  take  the  entire  management, 
dtiy  a  clerk  and  a  very  actlvu  house-keeper,  with  a  dalty- 


0906.  Tht  tUhmfMmm  D^ry  ssfaMfstemrf 
Edgeware  Road :  It  was  founded  by  the  late  M 
yean  ago,  and  after  undergoing  various  chan 
bthmMng  poMaaed  by  one  of  the  bubble 


I|C1I*I,  SIIHI    nXIUi  rr.,Ci,ii; _^ _^_ 

wltlwn  glTHi, iml  ih«  L lull  uT  [krvrr  h»j  twnc aJwa*s  mm  _ 
w  Ltb  gruni  tK  *tsh.  Thv^  r^  « t  are  nt^nc  lumftl  asA  u  »«ivt  t 
but  ItiMit  II  Iv'flE  ciiCem  |ili|i«4  ue  «.-4Jtidu^inl  10  4^^*^  cvw^ 

bcvic-i    <n4    nt  B  H*«tAll>  blL>tlT  FTrTy  lls)  futrt  o'dtHrh)  (,l)«  velH 

t*  iDfiwii  iniu  tiM  HiangA,  ^kli'h  Li  u«  a  iirrl«Mri  k^v^J^  ei^  If 

4^i»  W^iami<>  litk^  Ou:  ii  1jh<l,and  iniiriiivt]  in  t(iifin|;  herona 
iHAind  uf  Kiwonn  wlt^,  "iTh  i^t>  mfntn  [4"  flower  oT^'UliihtM', 
lukj  BH'uiuilAnLT  v€  'majm  m*iiT,  Tliiiii  randi-  of  tnntinrEit 
irtdacn  tpr  m^Tinr  fsili.  Pour  balli  iirr  kept  fiit  lIm  L-ukri :  and  M 
Htm  ht  T»  r^rm  bdtm^iie  tsl  iK?  maliljMinieni,  w  bm  s  tr^w  hi 
r*lf  bKi*fiiA  dr>  tif  tscwI.  m.  ihe  1*  leut  tn  *rtj  uihi  Iktm  In 
tlw  fMUiiU^^  iJitl  Twsr  her  ciItLhh  (imp.  ta  nwlcr  a  rvm  dry, 
ll  U  DtilT  n^rauTTr  1  n  gftt*  f  •  o  fa  ihre*  ei  timfc*^  of  Ailt  iin 
hk.t  fix4^  'Hk-  qitanuLr  nT  hsii  fcn^cn  here  dalt^  wkli  ih« 
jv>\  much  md¥  thjtn  ihl  ounce  a  At-},  ui  difrotfnl 
iti  dr>lii|C  ■lualin.  KiuLkitti  hu  hvm  kui  IWro  ihis 
AlaUl3;hAiJ*ni  10  Vurkihir*;  tiut  q\li  ii  ruuii4  ika  Ui  pay; 
and  i»f  MI  liiile  t^Im*  It  it  rouMdcred  *»  munure,  ih*l  sa 
iniitErh  ei  prwJNff  of  tfw  iluld  \>v\  i>dlsih4rKnl  bjr  the  aim- 
mnii  ufwer;  nnd  the  pmcm  frof^rtelov  con  triuiilabM  la mo- 
I^VH  Ihr  nvat   i^Mi^iriitL  niairTifJ    knui  niL-ur  id|iLsrn  like 

IWatl  f  ir  fii^l .      Ill     q   h..tifSulli:    ^«  -mv   tiAt*  Mf  doutit  ibal 

-    o-lMf IT  4.-U1  lamjkfiiMni  nptKOHCt  fvw-d*«v  mlgtu  beta^ 

~'  >  bi  ihb  auUbh^ 

inW'V  <WHGiotTieT*.  Mojraey  egrtnjtfy  Mtjerad ;  whai  b 


jriTrn  Li  chivflj  IjJd -„^ ,    

Uw  tA!am  Yi*rlt  of  rfie  «»«houH,  Ben- want  i£  uaAwt-^^twffA 
jnitien,  a*  In  li<rik»d  uhl  Ikaminy,  an  klisaji  waieiy  and 


6907.  The  d^eeta  <ffthe  Londtm  dairy  etiabUshmenh  appear  to  lu  to  be  chiefly  want  of  cleanlincM,  and 
imperfect  ventilation.  The  Ant  ia  to  be  removed  by  under-ground  gutter*,  covered  with  oak  planic  pierced 
with  numeroiu  holes ;  and  by  the  more  abundant  supply  or  litter :  the  second  by  openings  in  the  roof  as 


iuppiiea  wiui  BO  ua^  a  proporrion  tn  cstue  lanciwa  cnieny  on  oU'-caKe.  Aocoraing  co  a  caic 
formed,  the  three  establishment*  mentioned  mtut  supply,  at  an  average  of  the  year,  nearlj 
cattle  weekly.  Booth's  establishment,  alreadv  described  v6861.),  probably  Aimishes  half  that  i 
the  average  of  the  year ;  and  taking  into  consideration  other  establishments  for  (kttening  on  oi 


It  is  a  great  mistake  to  suppose  that  they  are  lucrative  concerns ;  and  the  idea  is  by  no  means  pleasing  of 
consuming  milk  chiefly  manufactured  from  grains  and  distiller's  wash,  and  produced  by  cows  deprived  of 
all  exercise  in  the  open  air.  Not  more  agreeable  i*  the  knowledge  of  the  (act  that  the  London  market  ia 
supplied  with  so  iai^B*  a  proportion  of  cattle  Attened  chiefly  on  oil.cake.  According  to  a  calculation  we 
,_  .  .   .._  .w ^,r-w .. — ^ . ,  .. ,  nearly  thirty  fat 

'  "  at  number  at 

^ ^       ^  _         „.  .1  oil-cake  and 

grains,  looil  and  provincial,  we  shall  probably  not  be  far  wrong  in  estimating  that  this  description  of  beef 
U  at  all  times  the  prevalent  one  in  the  London  market  The  cattle  fed  in  pairs  in  hammels,  (^  2831.) 
that  is,  permitted  to  walk  about  in  an  open  shed,  as  in  Berwickshire  and  East  Lothian,  must  produce 
a  very  difllsrent  description  of  beef.  The  time  will  no  doubt  arrive  when  oiL^rake  beef  will  not  find  a 
market  in  England,  but  when  the  cattle  so  fed  will  be  sent  alive  in  steam  boat*  to  the  Continent,  or 
other  parts  of  the  world,  where  the  taste  of  the  inhabitants  in  the  article  of  butcher's  meat  is  less  refined. 
Already  country  dairies  have  sprung  up  at  the  distance  of  from  five  to  twenty  miles  from  London,  and  the 
milk  and  cream  are  sent  to  town  In  close  vessels  in  spring  carts,  which  go  at  a  rapid  trot  When,  instead 
of  these  spring  carts,  raii.roads  are  established,  on  which  carriages  majr  go  at  the  rate  of  thirty  miles  an 
hour,  the  milk  and  butter  used  by  the  commonest  people  of  London  will  be  of  as  good  a  quality  as  that 
now  used  almost  exclusively  by  gentlemen  who  have  country  seats. 


SuBSBCT.  8.      fForking  of  Homed  Cattie. 

0906.  Tke  arguments  far  and  againtt  the  taoHUng  qf  oxen  have  been  already  stated.  (4898.)  Though 
homed  cattle  are  gradually  disappearing  as  beasts  of  labour,  it  is  probable  they  will  in  many  places  be 
occasionally  used  as  a  subsUtute  for  horses,  or  to  get  up  one  or  two  additional  teams  on  extraordinary 
occasions.  Indeed  we  see  no  ot^ection  to  the  occasional  use  of  both  oxen  and  oows  for  this  purpose ;  more 
especially  in  cases  likely  to  occur  in  the  farming  of  an  extensive  proprietor,  such  as  breaking  up  his  park, 
or  cutting  down  and  carting  away  timber,  earth,  gravel,  &c  to  a  greater  extent  than  can  be  readily  per. 
formed  by  the  ordinary  teams  of  the  establishment  For  these  and  similar  purposes  of  amateur  farmers, 
and  probably  for  some  purposes  on  the  farms  of  rent-paying  cultivates,  the  horned  cattle  of  the  fltrm  may 
aSbrd  a  valuable  resource.  For  these  reasons,  it  seems  fitting  in  this  work  not  to  consider  the  working  of 
oxen  as  altogether  an  obsolete  practice ;  and  we  shall,  therefore,  notice  the  training,  harnessing,  shoeing, 
age  of  being  put  to  work,  and  general  treatment  of  these  animals  so  employed. 

6909.  Tke  training  of  the  calf  intended  for  labour,  according  to  some,  should  commence  at  an  early 
period ;  and  after  being  accustomed  to  be  handled,  he  should  be  Uught  to  present  his  foot  to  the  shoeing 
smith,  as  readily  •»  the  horse,  which  is  partially  the  practice  in  some  places.  No  animal,  however,  is  so 
easily  broke  as  the  ox  at  any  age ;  and  tn  most  countries,  where  they  are  used  in  labour,  they  are  never 
bandied  till  harnessed  and  put  in  the  plough,  or  to  drag  a  tree.    This  is  the  case  both  in  Devonshire  and 
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Herefbrddilre,  and  m  they  are  only  worked  a  Aw  jean  K  doe*  not  •eem  desirable  to  be  at  any  great  ea- 
penae  Id  their  training.    The  Roman  practice,  in  tnia  particular,  mav  dceenre  imitation.  (90.) 
€910.  JVorktmg  oxen  when  kept  in  a  hmue  are  generally  oonllned  to  their  places  bv  the  naae  Mwt  of 
lued  ror  cows,  {fig.  865.),  in  which  their  neck  has  firee  play  between  two  uprigbt  spars  j  but  la 


fastening  used  i 


8(>5 


some  establishments  a  ring 

of  a  particular  description 

ijig.  fe&)  is  used,  to  which 

they  are  tied  by  a  halter 

attached  to  a  head  strq>  or 

bridle    The  ring  is  gene. 

rally  screwed  into  the  front 

of  the  manger  or  eating 

trough.   The  cattle  Awten. 

ing  used  in  Devonshire  is 

a  wooden  bow  put  on  their 

necks  and  fastened  to  a 

round  post  The  bow  con. 
slsts  of  two  pLeoes ;  the  yoke,  which  has  two  sliu  terminating 
in  round  holes ;  and  the  bow,  which  is  made  of  split  ash,  and 
has  a  knob  at  each  end.  These  kntibs  being  put  throuah  the 
round  holes,  the  elasUdty  of  the  bow  forces  it  along  the  slit 
and  prevents  it  from  returning. 

6911.  Hameulor  labouring eatde  is  of  three  kinds:  that  for  bearing  as  saddles  some  sorts  of  oxeo 
yokes :  that  for  drawing  or  pushing,  as  traces,  brechins  of  saddles,  ftc. ;  and  that  for  guiding  the  antmak, 
as  bridles,  halters,  reins,  Ac    These  articles  are  of  considerable  expense,  but  when  taken  care  of,  kept 


poses :  that  of  Berwick  or  Newcastle  is  much  more  light  and  sufBelently  strong. 
"Ill  ne  mo$i  approved  kind  qfkameu  for  the  ox  is  little  difflerent  from  that  of  the  hone,  except  in 


mA 
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the  •hape  of  the  collar.  In  many  pbu»s  however,  and  espeoally 
on  the  Continent,  the  ox  draws  solely  by  the  withers,  by  meana 
of  what  is  called  a  yiAe  and  bow.  [fig.  867.) 

6913.  The  sMoeing  of  owen  Is  a  pnctioe  which  is  vet  te  fron 
being  performed  in  a  perfect  manner.  Clark  says,  that  in  many 
parts  of  France,  where  the  ox  is  used  fbr  draught,  it  is  some- 
times necessary  to  employ  eight  shoes,  one  under  each  nail ;  or 
fimr,  one  under  each  external  nail ;  and  sometimes  only  two, 
one  under  the  external  nail  of  each  fore  foot  In  this  country 
two  ^eces  or  shoes  to  each  foot  are  generaUy  made  use  ^  being 
mostly  fixed  on,  especially  in  the  northern  districts,  witfi  three 
or  four  large-headed  muls  to  each  shoe.  They  are  fitted  on  in 
a  similar  manner  to  those  of  the  horaa  But,  as  the  shoes  of 
these  animals  from  the  smallness  of  the  pieces  are  so  liable  to 

, to  have  them  shod  with  whole  shoes  in  the  manner  of  the  hone ;  but  how 

VKK  wuum  answer,  must  depend  upon  future  trials.    As  there  is  much  trouble  in  the  s' 

of  oxen,  from  the  n^essity  for  casting  them 

each  time,  it  has  been  found  requisite  to  have 

recourse  to  contrivances  for  shoeing  them 

standing  (fig.  868.) 

6914.  Ano* $hoe  (fig.  869.)  consists  of  a  flat 
piece  of  iron,  with  five  or  six  stamp  holes  on 
the  outward  edge  to  receive  the  nails ;  at  the 
toe  is  a  projection  of  some  incheiL  which,  pass- 
ing in  the  cleft  of  the  foot,  is  bent  over  the 
hoof,  so  as  to  keep  the  shoe  In  ito  proper 
place  This  projection  Is  not,  however,  em. 
ployed  in  the  general  pracdce  of  making 
these  shoes. 

6915.  The  age  at  vMeh  an  o*  mav  ie  worked  is  from  two  and  a  half  to  three  and  a  half 
years.  Some  negin  at  twoubut  it  ought  to  be  for  very  light  operations,  and  such  as 
are  not  of  k>ng  duration.  The  period  to  which  the  ox  is  worked  varies  from  his  fifth 
to  his  tenth  year. 

0916.  Parkineon*9 /other  used  to  make  up  occasionally  an  ox  team  for  the  plough  of  four  oxen  and  one 
horse  as  a  leader,  which  he  found  did  about  two  thirds  of  the  labour  of  two  horMS.  There  are,  he  says, 
great  ol^ectlms  to  ox-teams  in  the  plough.  He  has,  however  found  them  useflil  In  som^  sorts  of  farm, 
work,  from  their  slow,  steady  pace :  as  in  scarifying,  leading  dung,  ftc.,  as  the  work  suits  them  from  Its 
being  easy,  and  having  a  great  deal  of  standing :  tb^  are,  says  he,  much  more  cheaply  kept  than  horses, 
and  cat  straw  in  the  winter,  and  are  valuable  for  making  dung.  He  never  saw  this  practice  injure  their 
growth.  They  may  be  worked  from  two  till  five  yean  old,  without  any  loss  of  time,  as  they  grow  to  that 
age,  and  are  then  both  larger  and  better  beef  than  three-year..old  steoa.  He  therefore  recommends  ax^ 
teams  for  leading  dung  and  the  other  odd  jobs,  but  not  to  plough  and  harrow.  If  they  are  worked  to 
the  age  oS  eight  or  ten  years,  it  is,  he  thinks,  a  real  injury  to  the  public,  and  an  unprofitable  practice  to 
the  (Sumer. 

6917.  Baketoell  used  to  work  his  heifen  moderately,  whUst  carryhig  their  first  calves ;  an  unottJection- 
able  practice,  provided  they  are  well  fed.  Bulls  are  generally  allowed  to  be  good  kbourecs,  and  capable, 
if  high  fed.  of  vast  exertions. 


days  and  two  half  days,  and  In  the  latter  case  six  half  days.  The  latter  is  the  best  phm,  for  which  reason, 
where  oxen  are  regularly  worked,  two  pain  should  be  kept  for  each  ploughmaa 

6919.  TVte  most  desirable  breeds  qfoxem  to  work  are  the  Devonshire  and  Herefordshire  varieties,  which 
are  iong.legged,  quick-stepning  animala  Lord  Somerville,  who  has  carried  the  working  of  oxen  to  greater 
perfecuon  than  any  one  else^  prefen  the  Devon  breed,  which  most  cultivaton  consider  the  quickest 
walken  in  England.  When  homed  cattle  are  only  worked  occasionally,  whatever  sort  of  animals  are  on 
the  farm,  whether  bulls,  cows,  or  oxen,  of  good  or  bad  breeds,  will  necessarily  be  employed. 

6990.  the  fitodt^  horned  cattle  eniplovedm  labour  mutt  iMOibitBntisl  It  is  a  gresit  mistake  to  suppose 
they  can  work  on  straw  alone  Unless  tney  have  roots  added  to  straw  in  winter,  and  green  food  in  summer, 
it  will  be  an  Idle  attempt  to  harness  animals  so  nourished.  The  best  and  indeed  the  only  way  is  to  feed 
them  weU  with  straw,  coarse  hay,  roots,  green  hcrbsge,  or  pasturage,  as  the  season  and  other  ciicuni. 
sunces  may  indicate 
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SoasKCT.  9,  jlnaion^  and  Pl^fpol^gy  qftkt  ByB  mtd  Com^ 
6931.  Tke  general  stmeture  qf  the  bmUandeom  proenU  Mne  pecuUaritlci  wh«n  oonmared  with  th« 
hone,  whow  anatomy  having  been  Ailly  explained,  will  be  Uken  at  the  lul^ect  of  compariton.  The  ox, 
^  an  animal  machine,  displayv  leM  complexity  of  atnicture  than  the  hone ;  but  the  principal  dilfereiioef 
between  the  two  will  be  found  to  ariie  ft-om  the  erident  intention  of  nature  to  bound  the  locomotion  of 
homed  cattle :  the  limba  of  the  ox  are  therefore  not  found  fliTourabie  to  speed :  nor  doei  his  general  mats 
betray  that  symmetrical  proportion  and  mechanical  composition  that  would  fit  it  to  be  acted  on  to  adran. 
tage,  as  it  regards  quick  motion,  by  the  powesAiI  muscles  he  evidenUy  possesses ;  for  strength  akme  will 

*e»8  TV  MkeUtom  qftheogH  fonned  under  the  abore  view ;  and  though  the  nuidber  of  his  bones  dUftn 
little  ttma  that  of  the  horse,  the  general  form  dllftrs  materially ; — the  frontal,  the  occipital,  and  indeed 
moat  of  the  bones  composing  the  sCull  are  broad  and  extended,  while  to  the  former  are  apnnided  the  honML 
These,  as  we  hare  seen  (ISSOL),  partake  of  the  nature  of  true  bone,  placed  within  a  membranous  envelop, 
ment  of  a  mixed  nature  between  cuticle  and  cartilage.  The  ox  has  no  upper  nippers ;  the  grass  bdng 
cropped  intoa  toft  by  means  of  the  tongue.  Is  cut  off  by  the  under  nippers »  whereas  in  the  hone  It  ia 
nJMed  off  by  the  apptoKlmation  of  both  mcinTe  teeth. 

6D83.  TievMebrte  or  neck  bomeg  are  the  same  in  number  and  form  ss  in  the  horse ;  but  from  the  dlaia. 
fshed  elevation  of  the  head,  and  the  peculiaritr  of  attachment  of  the  great  suspensory  llnunent.  tbeox 
has  no  cervical  crest  The  donal  vertebra  are  thirteen,  with  spinous  processes,  or  withers  lew  high.  Hie 
lumbar  vfirtebrs  an  six,  and  the  sacral  four ;  the  coccyx  or  bones  of  the  tail  are  indefinite  in  number, 
from  eighteen  to  twenty.flve.  The  pelvic  bones  in  the  ox  are  very  large ;  and  the  runed  outline  of  the 
rump  in  cattle  arises  from  the  great  rising  of  the  spine  of  the  iUu^^  snd  tuberosity  oTthe  Ischium :  the 
ribs  are  thirteen,  eight  of  them  true,  and  five  folse  }  and  upon  the  former  rest  the  acapulse,  which  do  not 
materially  dilftr  from  thoae  of  the  honeu 

flB84k  TieforeMmb  bonti  are,  the  arm,  and  the  forearm,  which,  as  In  the  horse,  is  composed  of  the  rAdiUf 
and  61na,  and  bean  a  general  resemblance  to  that  of  the  horse.  The  knee  is  composed  of  four  bones  in 
the  first  row,  and  two  in  the  second,  which  renders  that  joint  inferior  to  that  of  the  horse  in  complexity 
and  elasticity :  the  same  holds  good  with  regard  to  the  hock,  where  the  bones  entering  its  composition  are 
also  less  numerous  than  in  the  norsei  The  canon  or  shank  has  no  splint  bones  attached  to  it,  but  it  la 
lower,  and  enlarges  into  two  articular  portions  CO 
bones  behind :  thus,  from  the  pastern  downwards. 

present,  individually,  a  similarity  of  structure  and  ^._ 

to  the  posterior  part  ot  each  are  appended  two  imperfoct  phalanges  or  daws,  thus  keeping  a  ooonection 
with  the  dfgitL 

e9fi&  Tke  kinder  Umkt  present  nothing  remarkable,  but  preaerve  the  same  increased  aimpUdty  of  itnic 
ture  with  the  fore. 


6BB7.  Tke  v(§cera  vf  tke  bettm  ef  ike  oe  have  some  specialities,  the  principal  of  which  conalst  In  tbn 
digestive  otgans.  which  dllftr  bi  fonn,  structure,  and  eoonomy,  in  some  essentisl  particulars,  from  th* 
same  system  in  the  hots& 


699GL  TV  •<fcrr«4f  Mr  dkstf  offer  no  peculiarities  from  those  of  the  horse  to  deserve  no^;  neither  ia 
Df  the  organs  concerned  dijrereot 
vkoera  9f  tke  beUm  qf  i 
_  tns.  which  dllftr  bi  foi 
.     B  system  in  the  hots& 

6BS8.  Tke  or  koi/tmrstomaeki,  in  which  formation  the  goat,  theep^  camel,  and  deer  partldpate.    

it  is  necessary  that  these  animals  should  collect  much  herbage  for  their  support}  and  aa  it  would  fotigue 
and  kcqp  them  too  long  in  motion  to  gather  and  masticatosuch  a  miantity  at  the  same  time,  so  a  pecuUar 
provision  has  been  made  for  them,  by  which  thej  first  hastily  ooilect  their  food,  paa  it  into  a  reservoir, 
and  afterwards  commenoe  the  mastication  of  it  at  their  leisura 

69S9.  Tkejlrst  etomaek^  ritmen,  or  paunck,  is  a  very  large  membranous  and  muscular  baft  principalhF 
occupying  the  left  side^  and  extending,  when  Aill,  from  the  middle  of  the  ribs  to  the  haunch,  uto  whicB 
the  unruminated  food  is  received }  consequently,  it  Is  the  over.4Ustention  of  this  which  occasions  thn 
malady  caUed  hoven :  it  is  in  this  stomach  also  that  the  ooncretiona  called  hair  balls  are  found.  It  presents 
numerous  [M-ooesses  to  assist  in  the  retention  of  the  food. 

6990.  Tke  eeeomt  ttomaek^  called  also  reticulum,  bonnet,  or  kingshood,  would  anear  as  a  globular  ap^ 
pondage  to  the  paunch  merely,  were  it  not  for  its  peculiarity  or  structure,  which  resembles  the  cells  of 
the  honeycomb,  and  which  is  well  known  to  the  eaten  of  tripe.  The  oesdphagus,  or  gullet,  enten  at  the 
iuncUon  of  this  with  the  first  stomach,  and  is  continued  in  the  form  of  a  muscular  ridge,  or  segmental 
tube  along  the  line  of  Junction  between  these  two  stomachs,  which  Is  thence  continued  into  the  numif-pUee. 
In  the  hornless  ruminants,  the  second  stomach  Is  exclusively  designed  aa  a  reservoir  for  water,  and  la 
capable  of  hokling  and  preserving  a  vast  quantity  of  it  A  little  of  this  water  is  passed  up,  as  wanted,  to 
be  mixed  with  the  dry  matten  chewed  during  niminatioa  In  the  deserts  of  Arabia,  where  water  is  met 
with  milv  at  kng  distances,  thia  reservoir  is  peculiarly  advantageous  to  the  camel  and  dromedary ;  and 
the  Arabian  travellers,  when  fomlshlng  for  water,  save  themselves  frequently  at  the  expense  of  thdr 
camels,  by  killing  ti(  which,  and  taking  (Alt  this  stomach,  they  find  a  suraly. 

6831 .  Tke  Ikird  etomack  is  named  after  itl  foliated  structure  mamff-pliet  j  there  are  about  eighty  or 
nhiety  of  these  septo  or  folds,  which  are  covered  with  cuUcle,  in  common  with  the  two  former  stomachs^ 
bv  which  I '^* <--•-—-       i- -•--    "      -  .  .^.. ^ : — ^-     «_ 

the  compi 
destruct 


applied  to  the  sides  of  the  bag,  to  be  acted  upon  in  its  early  stage  of  dlgestioa 

oB^  7Vjb«r<A«/oMiicJk,  called  also  the  rod  Aev.abom&sum,  falf  sous,  and  T 

about  two  feet  nine  inches  long  in  an  ox,  and  resembles  the  simple  digestive  stomach  of  the  Mammilla.  It 


bsum,  falf  sous,  and  ventrtculus  intestinUis,  la 

dogin  an  ox,  ana  resemoies  uie  simple  digestive  stomach  of  the  Mammilla.  It 

is  in  this  stomach  that  the  puHaceous  mass  of  the  chyme  undergoes  a  more  perfect  animalisation  by  being 
B  gastric  fiuid,  which  appean  to  be  whoQy  secreted  here,  and  thus  it  Is  that  this  stomach 

rennet   The  red  bag^  to  increase  its  secretm*  surlaca.  hat  llkflwiae  about  nine  lonoitudlnal 

plU»  to  each  side,  with  an  intervening  rugose  structure. 


G8S3,  Ruminatkm,  or  ekeving  tke  end,  is  the  process  wherd>y  the  ruminant  animals  having  collected 
their  food,  and  having  passed  it  into  the  paunch,  with  little  or  no  mastication  or  expense  of  saliva,  begina 
a  new  operation.  The  paunch  being  foil,  the  animal  is  stimuhUed  to  seek  rest  and  quiet,  and  he  usually 
Ues  down.  The  paunch  begins  now  to  exert  its  extraordinary  powen  of  separating  a  portion  from  tho 
contained  mass,  and  to  return  it  Into  the  mouth,  where  it  undergoes  a  complete  masticatian  and  mixing 
witli-the  saliva.  It  is  then  again  passed  down  the  throat  j  but  instead  of  again  entering  the  first  stomach, 
the  muscular  gutter  forms  itself  into  a  tube,  and  carries  it  at  once  into  the  third  stomach,  where,  having 
to  undergo  a  forther  change,  it  is  passed  into  the  red  bag,  or  fourth  stomach ;  to  undergo  a  Airthcr 
solution  by  means  of  the  gastric  fluid,  preparatory  to  Its  being  conTerted  into  nutriment  under  the 

6B34  Tke  nUeetinet  (tftkeoe  have  not  their  divisions  into  great  and  smaU  so  well  marked  aa  in  the 
horse :  yet  the  tract  Is  very  extended,  to  admit  of  a  perfect  separation  of  all  the  chylous  particles.  In  the 
intestines  of  the  horse  it  has  been  shown  (6409.)  that  much  of  the  digestive  as  wdl  as  the  operative  pvocesa 
goes  on ;  but  the  chymous  mass  ia  more  broken  down  in  the  stomachs  of  a  cow  than  bv  the  united  forces 
of  the  stomachs  and  intestines  of  the  horse.  Grass,  conteining  less  organical  mol^'ulss  than  grain,  requires 
to  be  minutely  acted  on  to  aiibrd  nutriment ;  and  thus  the  welLfed  hone,  after  having  been  suiBcfently 
nourished,  passes  off  dung  conteining  much  of  the  original  principles  of  his  farinaceous  food,  and  which 
forms  excellent  manure ;  while  that  of  the  ox,  becoming  abnost  wholly  decomposed  and  nearly  feculent*  ia 
very  inferior  for  that  purpose. 

3  U  4 


loss  PRACTICE  OP  AGRICULTURE.  Part  III. 

esSSL  71l«llMr4r<*tfavbla>I^«MlpniaM  A  gdl4il«ldar,  which  that  oftfaehoEM  does  ^ 


bag  U  Aurnlshed  hj  ierenl  heMtic  duct*  leading  into  the  neck  of  the  gtU  duct  By  the  e&lrtenoe  of  a 
nfi  bladder  the  hue  is  evidently  more  concentrated ;  bnt  it  ii  diiBcult  to  underrtand  why  thia  should  be 
neeeuary  to  the  ruminant*  and  not  to  the  borae 

e03&.  TkeBAurea$iiftkeiuei»oimlowngefoim.  The  «p£w»  fi  Terr  large,  and  it  piaoed  on  the  left  ride 
of  the  pauncn.  The  biliary  and  pancreatic  ducts  unite  together.  Hie  principal  ftdd  of  the  emJnlmm  ia 
very  Urg^i  luid  incloses  the  ftmr  stomachs,  and  part  of  the  intertines.  The  renal  eapnOei  are  flat  and 
triangular.    The  kidneys  are  lobulaUd. 

f)9^.  Tlu  argam  <tf  gemeraiton  in  the  cow  diflbr  but  litde  from  those  of  the  mare  and  other  Maa. 
mklia.  The  penis  of  the  bull  is  more  pointed  and  taper  than  that  of  the  honei  The  Tesicote  — "*^^»** 
are  wanting,  nut  haye  a  small  ligamentous  bridge  instead.    The  prastitta  are  twa 

SuBSKCT.  10.     IHseates  of  Homed  Cattle, 

8938.  CattU  are  n^ect  lo  tome  serv  dangerout  diaeatet ;  but  as  their  life  Is  less  artifidaL  and  their 
stnictdrc  less  complex,  they  are  not  liable  to  the  variety  of  ailments  which  aiftct  the  horse.  Tiie  general 
pathology  of  the  hone  and  the  ox  being  little  diflbrent,  the  ftindamental  rules  for  veterinary  practice 
and  the  requisite  medicines,  when  not  particularised,  will  be  found  In  the  Veterimuy  FAarmaeopeOm, 


^Udfner,  pantas  or  pantisia.  Cattle  sometimes  appear  aflbcted  with  heat,  redness  of  the 
td  eyelids ;  they  reftise  (bod,  are  dull,  evacuate  and  stale  with  difficulty ;  and  the  urine  is  high 
coloured.  These  symptoms  are  often  aggravated  every  other  day,  giving  it  the  appearance  of  an  Inter- 
mittent aStetion.  The  complaint  Is  often  brought  on  by  overdriving  in  very  hot  weather,  oocaskmaOy 
by  pushing  their  Ikttening  process  too  fast  If  there  be  no  appearance  of  malignancy,  and  the  heaving  be 
considerable,  bleed,  and  give  half  an  ounce  of  nitre  in  a  drink  night  and  morning ;  but  unless  the  weather 
be  odd  do  not  house  the  animal 


by  a  sudden  change  ftom  low  to  very  fUIi  keepi  Overdriving  has  brought  it  on.  No  age  is  exempt  ftt» 
It,  but  the  young  oftener  have  it  than  the  mature  Its  inflammatory  stage  continues  but  a  few  days,  and 
shows  itself  by  a  dull  and  heavy  countenance,  red  ere  and  eyelids :  the  nostrils  are  also  red,  and  a  slight 


particularly  s 
the  second  (f 

Aboutt . . 

the  various  parts  on  which  this  occurs  that  the  disease  receives  Its  various  names.  The  deposit  Is,  however, 
sometimes  universal,  in  the  form*of  a  bloody  sufl\»lon  throughout  the  whole  skin.    In  othei *** — 


ftwm  on  the  Joints,  or  on  the  back  or  belly ;  and  in  ftct,  no  part  is  exempt  from  their  attack.  Sometiniea 
the  animal  swdls  generally  or  partially,  and  the  air  being  suffiised  tuider  the  skin,  craddes  to  the  feci. 
After  any  of  these  appearances  have  come  on,  the  disease  assumes  a  very  malignant  type,  and  Is  highly 
contagious. 

6Mi.  Treameniqfiisflammaiorjffeoer.  BeAvre  the  critical  abscesses  form,  orat  the  very  outset  of  the 
disease,  bleed  liberally,  and  purge  also :  give  likewise  a  fever  drink.  (6S79.)  If,  however,  the  disease  be 
not  attended  to  in  thu  early  stiu^,  careftiUy  abstain  from  bleeding,  or  even  purging ;  but  instead,  throw 
up  clysters  of  warm  water  and  salt  to  empty  the  bowels,  and  in  other  respects  treat  as  detailed  under 
malignant  epidemic  (Gi3&)  It  may  be  added,  that  fbur  drachms  of  muriatic  acid  in  three  pints  of  oak 
bark  decoction,  given  twice  a  day,  has  proved  useftil.  The  swellings  themsdrcs  may  be  washed  with 
warm  vinegar,  both  before  and  after  thinr  liurst    The  cowhouse  should  be  ftimigated  dally. 

6948.  Catarrh  or  h\fiueft»i  In  cattle,  also  known  by  the  name  oifeUm^  Is  only  a  more  mild  form  of  the 
next  disease  Even  in  this  mild  fom  it  is  sometimes  epidemic,  or  prevsilent  among  numbers ;  or 
endemical  by  being  local  Very  stormy  wet  weather,  changing  fr«<iuently,  and  greatly  also  in  its  tem. 
perature,  are  common  causes.  We  have  seen  it  brought  on  by  change  of  food  from  good  to  bad ;  and  from 
too  close  iMUturage.  It  first  appears  by  a  defluxion  from  the  nose;  the  nostrils  and  eyelids  are  red ;  the 
animal  heaves,  is  tucked  up  In  the  flanks,  and  on  the  third  day  he  loses  the  cud.  There  Is  a  di«tresstng 
and  painftil  cough,  and  not  unfrequently  a  sore  throat  also,  in  which  case  the  beast  almost  invariably  holds 
down  his  head.  The  treatment  does  not  at  all  differ  from  that  directed  under  the  same  disease  hi 
horses.  (6434)  Bleeding  only  the  first  two  days,  careftilly  sheltering,  but  in  an  open  airy  place,  and 
littering  well  up. 

eoia.  The  maUgntnU  epUemte  k^fitieiua  Is  popularly  called  the  murrataarpest ;  and  has  at  various  times 
made  terrible  havoc  among  cattle  Ancient  history  aflbrds  ample  proof  of  its  long  existence  ^  and  by  the 
accounts  handed  down,  it  does  not  seem  to  have  varied  its  types  materially.  In  1757  It  visited  Bntain, 
producing  extreme  fktsJity  among  our  kine  From  1710  to  1714  it  continued  to  rage  on  the  Continent  with 


labated  fury.  {Lameitfa  Dh/ndaOo  Hieloriea  de  SovOla  Peeie.)  ^e  years  1730  and  1731,  and  from  1744 
to  1746,  witnessed  iU  attack,  and  produced  many  written  descriptions  ofit,  among  which  stand  pre-eminent 
that  of  Sauvages,  the  celebrated  professor  of  medicine  at  Montpelier.  The  British  visiUtion  of  the  malady 
m  1757,  elicited  an  excellent  work  from  the  pen  of  Dr.  Layard,  a  physician  of  London,  which  was  after- 
wards  translated  Into  several  other  languages. 

6941  Symptoms  of  the  murrain.  Dr.  Layard  describes  it  as  commencing  by  a  difficulty  of  swallowing, 
and  itching  of  the  ears,  shaking  of  the  head,  with  excessive  weakness  and  staggering  gait,  which 
sioned  a  continued  desire  to  lie  down.  A  sanious  fetid  discharge  invariably  anpearea  from  the  r- 
and  eyes  aha  The  cough  was  frequent  and  urgent  Fever  exacerbating,  partfculariy  at  night,  ^ 
usually  produced  quickened  pulse.  There  wss  a  consunt  scouring  of  green  fetid  dung  after  the  flrrt  two 
days,  which  tainted  every  thing  around :  even  the  breath,  perspiration,  and  urine  were  highly  fetid. 
Little  tumours  or  boils  were  very  commonly  felt  under  the  skin,  and,  if  about  the  seventh  or  ninth  day 
these  eruptions  become  laracr.  and  boils  or  buboes  appeared  with  a  lessened  discharge  of  ftsoes,  they 
proved  critical,  and  the  animal  often  recovered ;  but  If,  on  the  contrary,  the  scouring  continued,  and  the 
breath  became  cold,  and  the  mouth  dark  in  odour,  he  informs  us,  mortality  followed.  Sauvages  deserlbea 
the  murrain  as  showing  itself  by  trembUng,  odd  shivers,  nose  excoriated  with  an  acrid  discharge  from  it: 
purging  after  the  first  two  days,  but  previous  to  which  there  was  often  oostivencaa  Great  tenderness  about 
the  q>ine  and  withera  was  also  a  characteristic,  with  emphysema,  or  a  blowing  up  of  the  skin  by  air  dis- 
charged  underneath  it» 

eSiSi  Diueetione  of  tkoee  that  kaoe  died  of  this  disease,  according  to  Sauvages,  have  shown  marks  of 
neat  Inflammation,  and  of  a  groat  putrid  tendency:  but  the  solid  parts  seldom  ran  into  gangrene  Hie 
fluid  secsetions,  however,  always  were  sufficiently  dissdved  and  broken  down  by  putridity.  The  paunchy 
he  says,  was  usually  filled  with  undigested  matter,  and  the  other  stomachs  highly  inflamed ;  the  gall  bladder 
was  also  commonly  distended,  with  acrid  thiok  brown  bile.  Oodich,  who  likewise  dissected  these  suljifects, 
describes  the  gall  as  particulariy  proAise  and  intolerably  fetid.  Aocording  to  him  the  whde  alimentary . 
eaoal,  from  the  mouth  to  the  anus,  was  excoriated ;  and  Lanclsi,  contrary  to  Sauvages,  found  the  vfsoera 
of  the  chest  and  belly,  in  some  cases,  sphacelated  and  gangrnioua  Qaida  describes  the  murrain  as 
accompanied  with  pustulous  sores ;  and  so  great  was  the  putrid  tendency,  that  even  the  milk,  before  it 
dried  up^  which  it  usually  did  before  the  feurtli  day,  became  fetid. 


Book  TII.  DISEASES  OF  HORNED  CATTLE.  IDSS 

flMft  Tkeireaimeni^lkemitrrttM.  In  tlw  voy  early  stem,  all  eminent  authomtecoaunendblfledliwj 
but  which  thould  not  only  be  confined  to  the  Tery  early  periods,  as  to  the  first  two  days,  but  also  tosuen 
subjects  as  by  their  prerious  health  and  condition  can  bear  It  The  animals  should  be  placed  In  an  open 
airy  place;  the  litter  should  be  frequently  renewed ;  and  the  place  Itself  should  be  fumigated  with  the 
pnnrentiTe  ftimlgation.  (6688L}    It  has  been  recommended  to  bum  green  boughs  with  pitch  as  a  substitute : 


eren  charcoal  fires  oocasiooaliy  carried  round  the  place  would  be  useful  Dr.  Layard  advised  the  body  to 
be  washed  with  aromatic  herbs  In  water ;  but  Tinegar  would  have  been  better.  In  the  early  stages,  saline 
purgatives,  as  fhim  ten  to  twenty  ounces  of  Epsom  salts,  are  to  be  Invariably  used.  If  the  scouring  have 
already  come  on,  still,  however,  purge:  but  with  only  half  the  quantity :  an  artificial  purge  will  carry  off 


the  morWd  bile ;  and  If  excessive  weakness  do  not  come  on,  the  same  may  be  advantageously  repeated. 
Setons  are  also  recommended  in  the  dewlaa  When  abscesses  appear,  thev  may  be  opened,  and  their  or~ 
tents  discharged,  washing  the  wound  witn  brandy  or  vinegar,  if  putrid  sloughing  takes  place.    The  c 


physematous  swellings  or  cracklinn  may  also  be  opened,  and  the  air  discharged.  The  other  essentials  of 
medical  treatment,  as  detailed  under  malignant  epidemic  among  hones,  Is  here  applicable  In  every  par. 
ticular.  When  recovery  takes  place,  it  is  usually  a  very  slow  proceu,  and  requires  care  to  prevent  other 
<Useases  supervening.  The  animals  should  continue  to  be  housed,  and  neither  exposed  to  sun  or  wind  fbr 
some  time,  and  the  feeding  should  be  nutritious. 

69*7.  lie  prewtHtHm  qftke  murraim,  or  the  prevention  of  its  spreading,  in  many  respects  Is  even  more 
important  than  Its  medical  treatment  Where  it  has  already  appeared,  all  the  out-buiMinn,  but  partico. 
larly  the  ox-lodges  or  stalls,  should  be  daily  fumigated  with  the  preventive  fUmigation  (6»BS.) ;  and  even 


e  time,  and  the  feeding  should  be  nutritious. 

47.  T%e  prewtHtHm  qftke  murraim,  or  the  prevention  of  its  spreading,  ii .  _ .    

t  than  its  medical  treatment  Where  it  has  already  appeared,  all  the  out-buiMinn,  but  partico. 
>...,  ui.^  ox-lodges  or  stalls,  should  be  daily  fumigated  with  the  preventive  fUmigation  (6»BS.) ;  and  even 
the  whole  of  the  infected  districts  sfaoaki  have  fraqnent  fires  of  green  wood  made  In  the  open  air,  and 
every  such  district  should  be  put  under  a  rigorous  quarantine  The  cattle  on  every  fkrm  should  be  care> 
fully  examined  three  or  fbur  nmes  every  day,  aftd  the  moment  one  is  found  to  droop,  he  should  be  removed 


to  a  distance  from  the  others.  In  very  bad  weather,  while  it  is  prevalent,  the  healthy  cattle  should 
be  housed,  and  particularly  weD  fed ;  and  their  pasture  should  also  oe  changed.  The  bodies  of  those  who 
die  of  the  disease  should  he  buried  with  their  skins  on,  very  deep  In  the  earth,  and  quick-lime  should  be 


strewed  over  Uiem. 

6948.  PhremiSfJkwert  or  inflammation  of  the  brain,  called  also  $OMgh.  now  and  then,  but  by  no  means 
fluently,  attacks  cattle  The  symptoms  diflbr  but  little  tnm  those  which  attack  horses.  The  treatment 
must  be  exactly  similar. 

694a  In^tanmation  qftke  luim  oeeasteoally  occurs  In  cattle.  In  which  also  the  symptoms,  progress,  and 
proper  treatment  are  similar  to  uiose  deteiled  under  that  head  in  horse  pathology. 

6950,  Inflammation  t^tke  ttomack  sometimes  occurs  flrom  pcdsonous  matters ;  and  in  such  cases,  when 
the  nature  of  the  poison  is  discovered,  the  treatment  detailed  under  poison  in  hone  pathology  must  be 
pursued.  But  there  Is  a  species  of  indigestion  to  which  cattle  are  liable  In  the  spring,  (torn  eating  vora. 
ciously  of  the  young  sprouts  of  wood ;  to  which  some  woods  are  more  conducive  than  others.  The  symp. 
toms  are  heat,  thirst,  costlveness,  lessened  urine,  quick  and  hard  pulse,  with  heat  and  redness  In  the  mouth 
and  nose :  the  belly  is  hard  and  painfUl,  and  the  stools,  when  they  appear,  are  covered  with  glair.  When 
the  mouth  and  nose  discharge  a  serous  fluid,  the  animal  usually  dies. 

6931.  lyeatment.  Bleed  at  first,  open  the  bowds  by  saline  purgatives.  (6865.)  After  this  give  laijs 
quantities  of  nitrated  water,  and  glister  also  laraely. 

69SS.  ne  kone  or  Ucrnn  in  cattle  is  also  an  inflammatory  alftction  of  the  paunch,  ending  In  paralysis  and 
rupture  of  its  substance.  From  the  fVeouency  of  Its  occurrence,  it  has  become  a  sul^ect  of  investigation 
with  almost  every  rational  grasler,  ana  a  particular  matter  of  enquiry  with  every  agricultural  body} 
whence  it  is  now  very  successfully  treated  by  the  usual  attendants  on  cattle,  when  sklUXil ;  but  when 
otherwise,  it  usually  proves  fatal  It  is  observed  to  be  more  freouent  in  warm  weather,  and  when  the 
grass  is  wet  When  either  oxen,  cows,  or  sheep  meet  with  any  food  they  are  particixlarly  fond  of,  or  of 
which  they  have  been  long  deprived,  —as  potatoes,  turnips,  the  diflkrent  grasses,  particularly  red  clover.— 
they  eat  greedily,  and  forget  to  lie  down  to  ruminate,  by  which  means  the  first  stomach,  or  paunch,  be- 
comes so  distended  as  to  be  incapable  of  expelling  its  contents.  From  this  inflammation  follows,  and 
fermentation  begins  to  Uke  place:  a  large  quantity  of  air  b  let  loose,  which  still  adds  to  the  distention,  till 
the  stomach  either  bursts,  or,  b^^  its  pressure  on  the  diaphragm,  the  animal  la  suflbcated.  The  ^ituation  of 
the  beast  is  known  by  the  uneasiness  and  general  swelling  of  the  abdomen  :  with  the  circumstances  of  thtt 
animal  being  found  with  such  food,  or  the  presumption  that  it  has  met  with  it 

GbrSS.  Treuiinent.  There  are  tiiree  modes  of  relieving  the  complaint,  which  may  be  adverted  to  aooarding 
to  the  degree  of  distention,  and  length  of  time  it  has  existed.  These  are  internal  medicines ;  the  Intro, 
duction  oftiprobanjg  of  some  kind  Into  the  paunch  by  the  throat;  and  the  puncturing  it  by  the  sides. 
Dr.  Whyatt,  of  Edmbuigh,  is  said  to  have  cured  eighteen  out  of  twenty  hoved  cows,  by  giving  a  pint  of 
gin  to.each.  Oil,  by  condensing  the  air,  has  been  successfully  tried.  Any  other  substance,  also,  that  haa 
a  strong  power  of  absorbing  air  mav  be  advantageously  given.  Common  salt  and  water,  made  stronglj 
saline.  Is  a  usual  country  remedy.    New  milk,  with  a  proportion  of  tar  equal  to  one  sixth  of  the  milk,  ia 


a  strong  power  of  absorbing  air  mav  be  advantageously  given.    Common  salt  and  water,  made  stronglj 
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highly  spoken  of.    A  strong  solution  of  prepared  ammonia  in  water  often  brings  off  a  great  Quantity  of 

'  of  these  Internal  remedies  may  be  made  use  of  when  the  hoven  has 


air,  and  relieves  the  animal    Any  of  uiese  internal  remedies  may 

reccdUy  taken  place,  and  Is  not  In  a  violent  degree  But  when  otherwise,  the  Introduction  of  an  instru. 
ment  is  proper,  and  is  now  very  gener^y  resorted  Ux  The  one  porincipally  in  use  Is  a  species  of  pnAiangy 
invented  bv  Dr.  Monro,  of  Edinburgh.  Another,  consisting  of  a  cane  of  six  feet  In  length,  and  of  con. 
siderable  diameter,  having  a  bulbous  knob  of  wood,  has  been  invented  by  Eager,  which  is  a  more  simple 
machine,  but  hardly  so  efficacious.  It  is  probable  that,  In  cases  of  emergency,  even  the  laraer  end  of  a 
ctnnmon  cart-whlp,  dexterously  used,  might  answer  the  end.  But  by  far  the  best  Instrument  for  relieving 
hoven  cattle,  as  well  as  for  clysteripg  them,  Is  Read's  foema  apparatus,  which  is  alike  applicable  to  horses, 
cattle,  and  dogs.  It  consists  of  a  syringe  {flg.  87U.  0.),  to  which  tubes  of  different  kinds  are  applied, 
according  to  the  purpose,  and  the  kind  of  animal  to  be  operated  upon.  There  is  a  long  flexible  tube  for 
giving  an  6nema  to  horses  and  cattie  (a),  and  a  smaller  one  for  dogs.  (A)  To  relieve  hoven  bullocks 
elftctually,  it  is  neceanry  not  only  to  tne  the  stomach  from  an  accumumtion  of  gas,  but  ttom  the  fer- 
mentlng  pultaceous  mixture  which  generates  it :  fbr  this  purpose  a  tube  (/)ls  applied  to  the  extremitv  of 


the  syringe,  and  then  passed  into  the  animal's  stomach  through  the  mouth  (tf),  and  being  put  in  action, 
the  ofil^ndlng  matter  is  discharged  by  a  side  opening.  When  the  same- operation  is  perfbrmed  on  sheep, 
a  smaller  tiibe  («)  is  made  use  oC    The  characteristic  excellency  of  Read's  Instrument  is,  that  there  is  no 


the  ofil^ndlng  matter  is  discharged  by  a  side  opening.  When  the  same- operation  is  perfbrmed  on  sheep, 
a  smaller  tiibe  («)  is  made  use  oC  The  characteristic  excellency  of  Read's  Instrument  is,  that  there  is  no 
limit  to  the  quantity  of  Ihild  that  may  be  injected  or  extracted.  The  same  syringe  Is  used  for  extracting 
poison  from  the  stomach  of  man,  for  smoking  Insects,  extinguishing  fires,  and  syringing  fhilt  trees, 
(ffuyc.  qf  Gard.  Sd  edit  14ia)  The  introduction  of  any  of  these  instruments  may  be  efActed  bv  the  help 
of  an  assistant,  who  should  hokl  the  horn  of  the  animal  by  one  hand,  and  the  dividing  cartilage  or  the  nose 
with  the  other ;  while  the  operator  himself,  taking  the  tongue  in  his  left  hand,  emplovf  his  right  in  skilfblly 
and  carefully  Introducing  the  instrument;  the  assistant  bringing  the  head  and  neck  into  such  an  attitude 
as  to  make  the  passage  nearly  straight,  which  will  greatiy  faciliute  the  operation.  But  when  no  instru. 
ments  can  be  procured,  or  as  cases  may  occur  when  indeed  it  is  not  advisable  to  try  them,  as  when  the 
disease  has  existed  a  oonsiderable  time,  or  the  animal  has  become  outrageous,  or  the  stomach  so  much 
distended  with  air  that  there  is  danger  of  Immediate  suflbcatlMi  or  bursting;  in  these  instances  the  punc 
ture  of  the  maw  must  be  instantly  performed,  whteh  is  called  pauncking.  This  may  be  done  with  the 
greatest  ease,  midway  between  the  Inum,  or  haunch-bonc,  and  the  hut  rib  of  the  left  side,  to  which  the 
paunch  inclines :  a  shar))  penknife  is  frequently  used ;  and  persons  In  veterinary  practice  should  always 
keep  a  long  trochar,  which  will  be  found  much  the  most  efficacious,  and  by  tea  the  most  safe,  as  It  permits 
the  air  escaping  certainly  and  quickly,  at  the  same  time  that  It  prevents  its  entrance  Into  the  cavity  of  th« 

/        ;  :••  /  ■■ 
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•Moibcd;  which  would  ooeasLon 
piunch  rasumc*  its  office,  the  t 


iMomcD,  which  wouM  ooeasLon  an  eqiul  distenttoD.    At  ioon  w  the  air  U  perfecUy  evacuated,  and  the 
...  _«  .  ..  ^  ^ochar  may  be  removed  }  and,  in  whatever  waj  it  i*  doncb  the  waund 
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should  be  careAiUj  closed  with  sticking  plaster  or  other  adhesive  matter.  It  is  necessary  to  obsenre,  that 
tills  operation  Is  so  safe,  that  whenever  a  medical  assistant  cannot  be  obtained,  no  person  should  hedtate 
a  moment  about  doing  it  himself.  After  relief  has  been  aflbrded  by  means  of  either  the  probang  or  the 
paunchhig,  a  stimulant  drink  may  yet  be  very  prooerly  given,  such  as  half  a  pint  of  commmi  gin }  or  one 
ounce  of  spirit  of  hartshorn  in  a  pint  of  ale,  or  two  ounces  of  spirit  of  turpentine  in  al^  may  any  of 
them  be  used  as  an  assistant  stimulus.  When  also  the  cud  is  again  chewed,  stlU  some  rebixatioa  of 
the  digestive  organs  may  remain;  at  first,  therefore,  feed  sparingly,  and  givc^  ftnr  a  few  morningi,  a 
tonia  {6S51.  Na  l.j 

&»5i.  Ii^ftammatson  qf  the  boweU^  or  red  colic,  is  by  no  means  unknown  In  cattle  pathohxy;  the 
symptoms  of  which  do  not  dlffbr  from  those  common  to  the  hone,  and  the  treatment  also  is  in  every 
respect  the  same.  (6i6&) 
'  6955.  li^afnmatkm  </  ^  liver,  or  hot  yellows,  sometimes  occurs,  in  which  case,  in  addition  to  the 


OHacL  J^/lamtnaiion  <uihe  kidneift,  called  red  water  by  the  oow.leechcs,  is  not  uncommon  among  cattl^ 
and  b,  perhaps,  dependent  on  the  lobulated  form  of  these  parts  in  them,  llie  animal,  to  the  other  symp- 
ttmis  of  fever,  adds  stiflhess  behind,  and  often  straddles,  but  always  shrinks  on  being  pinched  across  the 
loins,  where  frequently  increased  heat  is  felt;  the  urine  is  sometimes  scanty,  and  now  and  then  increased 
Iti  quantity,  but  it  is  always  flrrt  red,  then  pur^e.  and  afterwards  brown  or  black,  when  a  fatal  termin- 
ation may  be  prognosticated.  The  treatment  has  been  ftilly  detailed  under  nephritis,  in  the  horse  patho- 
Sry  (6481.),  and  It  consists  in  plentiful  bleedings,  &c.,  carefully  abstaining  flrom  the  use  of  diuretics,  as 
vised  bv  ignorant  cow.leeches. 

€057.  The  blade  water  is  only  the  amravated  and  latter  stages  of  the  above. 

G958.  ItManunatUm  <^  the  bladder  also  now  and  then  occurs,  and  in  nowise  diflhrs  flrom  the  cystitis  of 
tile  hone  in  consequences  and  treatment  (648a) 

6959.  The  colics  of  cattle  arise  fVom  diflbrent  causes :  they  are  sul^ect  to  a  spasmodic  coHe,  not  unlike 
that  of  horses,  and  which  is  removed  by  the  same  means.  (6474.)  Costiveness  also  brings  on  a  colic  in 
them,  called  clue  bound,  fardel  bound,  &&  which  often  ends  in  the  red  colic,  unless  early  removed : 
the  treatment  of  this  we  nave  fUlly  detailed.  (647&)  Another  colic  is  accompanied  with  relaxation  of 
bowela 

6960.  Diarrhoea,  scouring^  or  scouring  cow,  is  common  in  cattie,  and  Is  brought  on  by  exposure  to  rain, 
improper  change  of  food,  overdriving,  and  other  violences.  It  is  essentially  necessary  that  the  animals  be 
taken  under  cover,  kept  warm  and  dry,  and  have  nutritious  food  allovred  them.  The  medical  treatment 
has  been  detailed.  {Gtls.) 

6961.  Dysentery,  or  brojcy,  bloody  ray,  and  slimy  flax,  diflfhrs  flrom  simple  scouring^  in  a  greater  degree 
of  fever  attending  iL  and  in  its  being  an  inflammaUon  of  a  particuUtf  kind,  and  part  of  the  intestines.  It 
Is  frequently  dependent  on  a  vitlatedputrid  state  of  the  bile,  brought  on  by  overdriving  hi  hot  weather, 
low  damp  pastures  in  autumn,  &c  The  discharoe  is  characterised  by  its  bad  amell,  and  by  the  mucous 
stringy  patches  in  it,  and  also  by  its  heat  and  smoking  when  voided :  all  which  are  very  diflbrent  fhmi  the 
mere  dischar^  of  the  aliments  in  a  state  of  solution  in  dlarrhoa.  and  which  dlffbrences  should  be  carefiilly 
marked,  to  distinguish  the  one  flrom  the  other :  treat  as  under  dysentery  in  the  horse.  (647(X) 

6962.  Yellows.  When  active  fever  is  not  preaent,  and  yet  cattie  are  very  dull,  with  great  yeUownesa  of 
eyelids,  nostrils,  &c.,  it  arises  ftam  some  biliary  obstruction,  to  which  oxen  and  cows  arc  more  liable  than 
horses,  from  their  being  fUmished  with  a  gall  bladder ;  it  is  a  more  common  complaint  in  some  of  the 
e^d  provinces  on  the  Continent,  where  they  are  housed  and  stall-fed  all  the  year  round,  Uian  it  is  in 
nigland.  The  treatment  is  the  same  as  detailed  for  chronic  inflammation  of  the  liver  in  hone^  (G48(X) 
adding  in  every  instance  to  it  a  change  of  pasturage^  and  if  convenient,  into  salt  marshes,  which  will  alone 
often  effbct  a  cure. 

0963.  Loss  qfthe  cud.  This  enters  the  list  of  most  cow.leeches^  diseases,  but  Is  less  a  disease  than  « 
symptom  of  jome  other  aflbction ;  indeed  it  is  evident  thatjuiy  attack  sufficient  to  destroy  the  appetite^ 
will  generally  occasion  the  loss  of  the  cud.  It  is  possible,  however,  that  an  occasional  local  afl%ction  or 
paralysis  of  the  paunch  may  occur,  particularly  when  it  is  distended  with  unhealthy  substances,  m  acorns, 
crabs,  the  tops  of  some  of  the  wcwdy  shrubs,  &c.    The  treatment,  in  such  cases,  consists  In  stimulating 


Book  VII.  THE  DAIRY.  -1035 

the  ftouich  bf  tonlei^ M  alofli,  pepper,  and  bId  mixed :  tiKwgh  thci^M  Uq^ 

|o  oommoa  cam,  yet  in  this  diieeee  or  impaired  action  of  the  rtimen  they  will  readily  enter  there. 

6864w  Staggers,  daiatff,  or  turning,  are  Mmetimes  the  contequeocct  of  over.fteding,  particularly  when 
from  low  keeping  cattle  are  mkUieiuy  moved  to  better  paatuni8&    Treat  with  bleeding  and  pnrging. 

€965.  Titamu,  or  lodtedjaw,  now  and  then  attacka  cattle^  in  which  caie  it  preients  the  same  appear- 
ances and  requires  the  same  treatment  as  in  horses.  (643S.) 

G966.  Cattle  turgerp  is  in  no  respect  diifcrent  flrom  that  in  practice  among  horses,  the  wounds  are  treated 
in  the  same  manner.  Goring  with  the  boms  will  sometimes  penetrate  the  cavity  of  the  belly,  and  let  out 
the  intestines :  the  treatment  of  which  is  the  same  as  in  the  horse.  (6477)  Strains,  bruises,  ftc  are  also 
to  be  treated  like  those  of  horsesw 

6967.  Feni  in  tke/oot.  Tliis  oocasionany  comes  on  of  itself  but  is  more  often  the  efltet  of  aocideot: 
cleanse  it  weU,  and  keep  It  (hm  dirt:  —apply  the  foot  naste.  (6587.) 

6968L  fVmnais,  or  puckeridge,  are  tumours  on  the  backs  of  cattle,  occasioned  by  a  dipterous  insect  which 
punctures  their  skin,  and  deposits  its  ens  in  each  puncture :  these  tumours  are  erroneously  attributed  to 
the  fern  owl  or  goatsucker  (CsprimAlgus  europeSis  L.),  When  tlie  ecgs  are  hatched,  and  the  larya 
or  maggots  are  arrived  at  their  ftill  size,  they  make  their  way  out,  anoleave  a  large  hole  in  the  hide, 
to  prevent  which  the  destruction  of  the  eggs  shoukTbe  attempted  by  nipping  the  tiunour,  or  thrusting  in 
a  hot  wire. 

69601  Catt/e  6h$tetrie$  are  not  very  varied :  young  cows  of  very  fUll  habits  have  sometimes  a  super, 
abundant  secretion  of  milk  before  caiving,  which  produces  fever  and  heat ;  sometimes,  from  cold  taken ; 
the  same  will  occur  after  calving  also :  In  either  case,  give  mild  dry  food,  or  hay ;  bathe  the  udder  also 
with  vinegar  and  water :  In  some  cases,  warm  fomentations  do  best  U  the  Aver  run  high,  treat  as  under 
fever  in  horse  pathology. 

6670.  The  process  qf  calving  is  usually  performed  without  difficulty ;  sometimes,  however,  cross  present, 
ations  take  phtfe,  and  sometimes  a  constriction  of  parts  prevents  the  natural  passage  of  the  caiC  To  act 
properly  on  these  occasions,  great  patience  is  required,  and  much  miklneas :  many  oows  have  been  lost  t^ 
brutal  palling ;  we  have  seen  all  the  men  and  boys  of  the  ISsrm  mustered  to  pull  at  a  rope  affixed  about  a 
calf,  partly  protruded,  which,  when  it  was  thus  brought  away,  was  fooroed  to  be  killed,  and  the  mother 
soon  died  also  from  the  protrusion  ot  parts  this  brutal  force  brought  with  the  calt  A  steady  moderate 
pull,  during  the  throes  of  the  animal,  will  assist  much ;  having  first  directed  the  attention  to  the  situation 
of  the  calf,  that  the  presentation  is  such  as  not  to  obttruet  its  progress }  if  it  does,  the  calf  must  be  forced 
back,  and  turned  or  placed  arlghL 

6971.  HUetAeriitg,  or  retention  of  the  ^ierMrtk  or  tertlns. — It  sometimes  happens  that  this  is  retained  { 
for  which  no  better  remedy  has  been  hitherto  discovered  than  warm  ctothing  and  drenching  with  ale, 
administered  as  a  ftircer. 

6978.  The  diseases  <f  calces  are  principally  confined  to  a  species  of  ctmoaUiomi  which  now  and  then 
attacks  them,  and  which  sometimes  arises  from  worms,  and  at  others  from  cold.  When  the  first  cause 
operates,  It  is  then  relieved  bv  giving  a  mild  aloetic  purge,  or  In  defoult  of  that,  a  mild  dose  of  oil  of  tur. 
pentine,  as  half  an  ounce,  night  and  morning.  In  the  second,  wrap  up  the  animal  warm,  and  drench  with 
ale  and  laudanum  a  dracnm.  Calves  are  also  very  subject  to  diarrhflsa  or  samrksg,  which  will  readily  yidd 
to  the  usual  medicines.  (665S.) 

Sect.  II.     The  Buffalo,  —  B&t  hUlndtts  L.     Biffle,  Fr. ;  Biffal^  ^an. ;  S^ffUocht, 
Get. ;  and  Buflet  Ital. 

6973.  The  buffalo  is  found  wOd  in  India,  America,  and  Tarious  parta  of  the  globe,  and 
is  in  some  degree  domesticated  in  many  countries.  He  is  gregarious,  docile,  alert,  and 
of  surprising  strength;  his  carcass  affords  excellent  beef;  and  the  horns,  which  are  jet 
block,  and  of  a  soDd  consistence,  take  a  polish  of  wonderful  beauty :  they  can  be  con- 
verted into  fabrics  of  use  and  ornament,  such  as  mugs,  tumblers,  knife-handles,  &c  In 
this  way  they  sometimes  apply  them  ;  and  when  ornaments  of  silver  or  mother-of-pearl 
are  employed,  the  contrast  with  the  polished  black  of  the  horn  is  agreeably  striking. 
The  bo«s  on  the  shoulders  is,  as  well  as  the  tongue^  extremely  rich  and  delicious,  and 
superior  to  the  best  English  beef.  It  is  usual  to  cure  tlie  tongues  for  sale.  The  bufialo 
far  surpasses  the  ox  in  strength.  Judging  from  the  extraordinary  size  of  his  bones,  and 
the  depth  and  formation  of  his  chest,  some  consider  him  twice  as  strong  as  the  ox ;  and, 
as  an  animal  of  labour,  he  is  generally  preferred  in  Italy.  In  this  country  the  ingenious 
physiologist.  Hunter,  has  caused  bufialoes  to  be  trained  to  work  in  a  cart.  At  first  tliey 
were  restive,  and  would  even  lie  down ;  but  afterwards  they  became  steady,  and  so  tract> 
able,  that  they  were  driven  through  the  streets  of  London,  in  the  loaded  cart,  as  quietly 
and  steadily  as  in  Italy  or  India. 

6974.  The  buffalo  is  kept  in  several  gentlemen**  parks  as  an  object  of  luxury,  and  has 
been  trained  and  worked  by  Lords  Sheffield,  Egremont,  and  some  other  amateur  agri- 
culturists.    Many  prefer  hb  flesh,  and  some  his  milk,  to  that  of  the  bull  family. 

6975.  The  breeding,  rearingt  and  general  treatment  of  the  buffalo  may  be  tlie  same  as 
those  of  the  bull  fieunily. 


Chaf.  V. 

The  Dairy  and  Us  Management* 

6976.  The  manufacture  of  butter  and  cheese  is  of  necessity  carried  on  where  the  milk 
or  raw  material  is  at  hand.  The  subject  therefore  forms  a  part  of  farm  management, 
more  or  less  on  every  farm ;  and  the  principal  one  in  dairy  farms.  In  most  of  those 
counties  where  the  profit  of  the  cow  arises  chiefly  fnan.  the  subsequent  manufacture  of 
the  milk,  the  whole  care  and  management  of  the  article  rests  with  the  housewife,  so  that 
the  farmer  has  little  else  to  do  but  to  superintend  the  depasturing  of  his  cattle ;  the 
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milking,  churning,  and  in  short  the  whole  internal  regulstioa  of  the  dairy,  together  witb 
the  care  of  marketing  the  butter,  where  the  same  is  made  up  wholly  for  home  consump- 
tion, falling  alone  upon  the  wife.  In  thu  department  of  rural  economy,  so  large  a 
portion  of  skill,  of  frugality,  cleanliness,  industry,  and  good  management,  is  required  in 
the  wife,  that  without  them  the  farmer  may  be  materially  injured.  This  observation  will 
indeed  hold  good  in  many  other  parts  of  business  which  pass  through  the  hands  <^  the 
mistress  in  a  farm-house;  but  there  is  none  wherein  he  may  be  so  greatly  assisted,  or  so 
materially  injured,  by  the  good  conduct  or  want  of  care  in  his  wife,  as  in  the  dairy.  The 
dairy  husbandry  is  more  extensively  and  successfully  pursued  in  England  than  in  Scot- 
land or  in  Ireland.  '<  As  to  dairy  husbandry  on  any  thing  like  an  improved  plan,"  says 
Alton,  "  it  is  still  confined  to  a  mere  corner  of  Scotland.**  This  comer  b  the  district 
of  Cunninghame,  in  Ayrshire,  of  which  he  observes :  "  The  excellence  of  the  improved 
breed  of  cows  in  Ayrshire,  as  well  as  the  superior  quality  of  Strathaven  veal,  the  Glasgow 
butter  and  milk,  and  Dunlop  cheese,  to  all  others  in  Scotland,  are  things  ^at  cannot  be 
disputed."  {Aito/rCs  Davy  Htubandryt  Pref.  p.  18.)  We  shall  in  giving  the  dairy  hus- 
bandry of  England  glance,  at  the  same  time,  at  the  peculiarities  of  the  Ayrshire  dairy 
husbandry,  as  given  by  the  author  last  qyoted. 

G977.  The  operations  <tfthe  dairy  in  sll  its  branches  are  sttU  conducted  perhsiw  more  empirically  than 
tbote  of  any  other  department  of  htubandry,  though  it  would  appear  that  sdence,  chemistry  In  particuUr, 
might  be  applied  to  discover  the  principles,  and  regulate  the  practice,  of  the  art,  with  facility  and  predsioii. 
We  have  heard  it  admitted,  an  eminent  author  observes,  even  by  experienced  dairymen,  that  the  quality 
of  their  cheeses  diffbn  materially  in  the  same  season,  and  without  being  able  to  assign  a  reason.  Every 
one  knows  how  diffbrent  the  cheese  of  Gloucester  is  fVom  that  of  Cheshire^  though  both  are  made  tnaa 


ftesb  milk,  the  produce  of  cows  of  the  same  breed,  or  rather,  in  both  counties,  of  almost  every  breed,  and 
fed  on  pastures  tliat  do  not  exhltiit  any  remarkable  dilibrence  in  soil,  climate,  or  herlMige.  Even  in  tiw 
same  district,  some  of  what  must  appear  the  most  important  points  are  far  ttom  being  settled  in  practice. 


Marshal,  in  his  RureU  Keonomy  of  Oioucegterskiret  has  registered  a  number  of  observations  on  the  heat 
of  the  dairy.room,  and  of  the  milK  when  the  rennet  was  applied  in  cheese-making :  on  the  time  required 
for  coagulation,  and  the  heat  of  the  whey  after,  which  are  curious,  onlv  because  they  prove  that  no  uni^ 
form  rule  is  observed  in  any  of  these  particulars.  The  same  discrepancv  is  observable  in  all  the  subsequent 
operations  till  the  cheese  is  removed  nrom  the  press,  and  even  afterwards  in  the  drying  room.  One  would 
tnink  the  process  of  salting  the  cheeses  the  most  simple  of  all;  and  yet  it  is  sometimes,  as  in  the  west  of 
Scotland,  mixed  with  the  curd }  in  other  instances  poured  Into  the  milk.  In  a  liquid  state,  before  beiiv 
coagulated ;  and  still  more  commonly,  never  applied  at  all  till  the  cheeses  are  formed  in  the  press,  and 
then  only  externally.  In  treating  of  the  dairy,  we  shall  first  olftr  a  few  remarks  on  the  nature  of  milk, 
and  the  properties  of  that  of  difi^rent  animals ;  and  next  consider  the  dairy  house  and  its  furniture,  milk, 
tng,  churning,  cheese-making,  and  the  diArent  kinds  of  cheese,  butters,  creams,  and  other  products  of 
the  dairy. 

SacT.  I.     Chemical  Principles  ofMUk,  and  the  Properties  qftke  Milk  ofdiferetU 

Animals. 

BSnS.  The  mOk  used  by  the  human  species  Is  obtained  flrom  various  animals,  but  chiefly  the  cow,  ass, 
ewe,  goat,  mare,  and  camd ;  that  in  most  general  use  in  British  dairying  is  the  milk  of  the  cow,  which  in 
modern  times  has  received  great  improvement  in  Quantity  as  well  as  quali^,  by  amdiorations  In  the  Ibrm 
of  milch  cows,  in  their  mode  of  nourishment,  and  in  the  management  or  the  dairy.  Whatever  he  the 
kind  of  anbnai  flrom  which  milk  Is  taken,  its  external  character  is  that  of  a  white  opaque  fluid,  having  a 
sweetish  taste,  and  a  specific  gravity  somewhat  greater  than  that  of  water.  Newly  taken  ftt>m  the  animal, 
and  allowed  to  remain  at  rest.  It  separates  into  two  parts;  a  thick  white  fluid  called  cream,  which  collects 
on  the  surface  in  a  thin  stratum ;  and  a  more  dense  watery  body,  which  remains  tielow.  The  quantity 
and  quality  of  cream,  and  the  time  it  requires  to  separate  flrom  the  milk,  vary  according  to  the  nature  of 
the  milk  and  the  temperature  of  the  atmosphere.  Milk  which  has  stood  some  time  after  the  separation  of 
the  cream,  first  becomes  acescent,  and  then  coagulates.  When  the  ooagulum  Is  pressed  gently,  a  serooa 
fluid  is  forced  out,  and  the  remainder  is  the  caseous  part  of  milk,  or  pure  cheese. 

6979.  Butter,  or  solidifled  cream,  one  of  the  most  valuable  products  of  milk,  is  obtained  artificially  by 
churning ;  an  operation  analogous  in  its  eflflects  to  shaking  or  beating,  by  which  the  cream  separates  mm 
the  caseous  part  and  serum.  In  a  more  solid  form  than  when  left  to  sqtarate  spontaneously.  It  is  after, 
wards  rendered  still  more  solid  by  beaUng  witb  a  wooden  spatula. 

G960.  ChecMe  Is  obtained  by  first  coagulating  the  milk,  ether  with,  or  deprived  of.  Its  creani,  and  then 
expressing  the  serum  w  whey ;  the  consolidated  curd  so  produced  forms  cheese  The  milk  may  be 
coagulated  in  various  ways,  but  that  effW:t  is  chiefly  produced  by  the  use  of  rennet,  which  is  prepared  by 
digesting  the  coat  of  young  ruminating  animals,  especlallv  that  of  the  calf.  I'he  rennet  is  poured  into  the 
milk  when  newly  brought  from  the  cow,  or  the  milk  Is  wwrmed  to  9(P  or  lOO^  for  that  purpose  The  rich, 
ness  of  cheese  depends  on  the  quantity  of  cream  which  the  milk  may  have  contained ;  its  quality  of  keep- 
ing on  the  quantity  of  salt  added ;  and  the  degree  of  pressure  used  to  exclude  the  whey. 

GU81.  Whey  expressed  ftom  coagulated  milk,  if  boiled,  and  the  whole  curd  precipitated,  becomes  txmns. 
'parent  and  colourless.  By  slow  evaporation  It  deposits  crystals  of  sugar,  with  some  muriate  of  potash, 
muriate  of  soda,  and  phosphate  of  lime.  The  liquid  which  remains  after  the  separation  of  the  salts  is 
converted  by  cooling  into  a  gelatinous  substance  If  whey  be  kept  it  becomes  sour,  by  the  formation  of 
an  add,  which  is  called  the  lactic  acid ;  and  it  is  to  this  that  the  spontaneous  coagulation  of  milk,  after  it 
remains  at  rest,  is  owing.  Milk  may,  after  it  is  sour,  be  fermented,  and  it  will  yidd  a  vinous  intoxicating 
liquor.  This  is  practised  by  the  inhabiUnU  of  the  most  northerly  islands  of  Europe,  with  buttermilk,  and 
by  the  Tartars  with  the  milk  of  the  mare    Milk  is  likewise  susceptible  of  the  acetous  ftrmentation. 

6982.  Jlie  constituent  parts  qfmilk  are  found  to  be  oil,  curd,  gelatine,  sugar  of  milk,  muriate  of  soda, 
muriate  of  potash,  i^osphate  of  lime,  and  sulphur.  These  substances  enter  into  the  milk  of  all  animals, 
but  the  proportions  varv  in  diffbrent  species.    The  various  milks  in  use  as  food  are  thus  distinguished :  — 

6863.  Ctno'f  miUc  produces  a  copious,  thick,  and  yellow  cream,  ftom  which  a  compact  consistent  butter 
is  formed ;  the  curd  is  bulky,  and  retains  much  serum,  which  has  a  greenish  hue,  a  sweet  taste,  and  coiw 
tains  sugar  of  milk  and  neutral  salta    The  milk  of  the  buffklo  is  essentially  the  same  as  that  of  the  c 


6981  Ass*s  milk  throws  up  a  cream  resembling  that  of  woman's  milk ;  the  butter  made  fttmi  it  is  whiter 
soft,  and  disposed  to  be  rancid :  the  curd  Is  similar  to  that  of  the  woman,  but  not  unctuous ;  the  whey  b 
colourless,  and  contains  less  salts,  and  more  sugar,  than  that  of  the  cow. 

6U85.  Ewe*M  milk  throws  up  as  much  cream  as  that  of  the  cow,  and  of  nearly  the  same  colour  j  the  butter 
made  ftom  it  is  yellow  and  soft }  the  curd  is  fat  and  viscid ;  the  whey  is  colourless,  and  contains  the 
smallest  quantity  of  sugar  of  any  milk,  and  but  a  small  portion  of  muriate  and  phosphate  of  lime 

figB6b  Qoaes  ndlk  produces  abundance  of  cream,  which  is  thicker  and  whiter  than  that  ftom  the  eow  ; 


Book  VII. 


DAIRY-HOUSE  AND  FURNITURE. 


I0S7 


the  batter  It  white  end  soft,  end  equeUy  oopkNU,  end  Ao  li  the  curd, 
thetof  the  cow,  end  retebii  Icm  wbej. 


which  ii  of  e  Hxmer  consbtenoe  than 


6967.  Mare's  milk  produce*  e  verr  fluid  creen,  ilmller  in  oriour  end  oowittenoe  to  food  oow'i  milk 

ifore  the  creem  eppeers  on  the  furaoe ;  the  butter  mede  from  it  hes  but  little  concUtence,  and  u  readily 

decompoaed.    llie  curd  U  aimllar  to  thet  obtained  fVom  woman's  milli,  and  the  whey  hea  little  colour,  and 


oontaina  a  iarae  proportion  of  taocharine  matter,  and  of  aaline  lubstancea. 

0988.  Gamer*  «iiAI  throw*  up  little  creem,  which  i»  whitiih  and  thin,  afibrdine 
the  curd  U  email  in  quantity,  and  contains  but  little  whey,  which  Is  colourlew  and  somewhat  saccharine. 


0989L  Sotif'a  milk.  In  China,  especially  about  the  city  of  Canton,  no  other  milk  can  be  had  but  that  of 
the  sow.    It  is  rather  sweeter  than  cow*s  milk,  but  rery  similar  in  all  other  respects. 

6Bea  In  the  tueqftkae  mOkt,  that  of  the  camel  is  chiefly  conflned  to  Africa  and  China,  and  that  of  the 
mare  toTutary  and  Siberia.  In  India  the  milk  of  the  buflklo  is  preferred  by  the  natives  to  that  of  the 
domestic  cow.  The  milk  of  the  coat  Is  more  generally  used  In  Italy  and  Spain  than  in  any  other  coun. 
tries  in  Europe:  they  are  driTen  into  Leghorn,  Florence,  Madrid,  and  other  towns,  in  flocks  estrly  in  the 
morning,  ana  milked  In  the  streetc  The  goat  will  allow  herself  to  be  sucked  by  the  young  of  various  other 
animals,  and  a  foal  which  has  kMt  its  mother  has  been  suckled  by  a  coat,  placed  on  a  barrel  to  taciliUte 
the  operation.  As  the  butter  of  goat's  milk  oontjdns  a  larger  proportion  of  gelatine,  and  less  oil  than  that 
of  the  cow.  it  is  recommended  by  physicians  as  nearly  equally  light  as  ass's  milk ;  it  is  the  most  proUflc  of 
all  In  curd,  and  fbrms  excellent  cheese ;  but  it  is  an  error  to  suppose  that  the  Parmesan  (a  skim-milk 
cheese)  is  made  from  it  Ewe's  milk  is  gradually  wearing  out  of  use,  though  It  makes  excellent  cheese, 
and  some  milking  ewes  aa  well  as  goats  might  be  kept  for  that  putpose,  by  those  who  have  extensive  up. 
land  grass.landsw  The  milk  of  the  ass  comes  the  nearest  to  that  of  the  woman,  and  being  the  lightest  of 
any  is  much  recommended  In  pulmonary  and  hepatic  aflhction&  Soda  water  and  warm  cow's  milk  is 
taken  aa  a  substitute,  and  found  almost  equally  light  ;rhe  milk  in  unlvenal  use,  as  an  article  of  food  in 
Britain,  is  that  of  the  cow. 

0991.  LactomeUr*  for  ascertaining  the  value  of  milk,  relatlvdy  to  butter  and  cheese,  will  be  described 
among  the  utensils  of  the  dairy  in  thesuooeedlng  section. 

SxcT.  II.     The  Davy  House,  Us  FumUure  and  Utensils* 

6992.  The  dairy  house,  for  general  purposes,  consists  of  at  least  three  separate  apart- 
ments, the  milk  room,  the  durying  or  working  room,  and  the  cheese  or  store-ioom. 
The  two  former  are  generally  separated  by  a  passage  or  lobby ;  and  the  latter  is  very 
frequently  a  loft  over  the  whole^  entered  by  a  stair  from  the  lobl^. 


6993L  The  properties  requisite  in  a  good  milkJkmse  are,  that  it  be  cool  in  summer,  and  moderately  warm 
In  winter,  so  as  to  preserve  a  tempmUure  nearlv  the  same  throughout  the  whole  year,  or  about  45  de. 
grees  j  and  that  it  be  dry,  so  as  to  admit  of  being  kept  dean  and  sweet  at  all  times.    For  these  reasons  a 


ing.1 
eoM 


northern  exposure  is  the  best,  and  this  as  much  under  the  shade  of  trees  or  buildings  as  possible ;  if  it 
can  be  so  situated  that  the  sun  can  have  no  influence  either  on  the  roof  or  walls,  so  much  the  better. 

6991  A  weU  constructed  butter  dairtf  should  consist  of  three  apartments ;  a  milk.house,  a  churning, 
bouse,  with  proper  boiler,  as  well  as  other  conveniences  for  scalding  and  washing  the  implements,  and  a 
room  for  keeping  them  in,  and  for  drying  and  airing  them,  when  the  weather  will  not  permit  of  its  being 
done  without  doors. 

0995.  The  cheese  dairy  should  likewise  consist  of  three  apartments ;  a  miUchouse,  a  scalding  and  press. 
ig.bouse,  and  a  salting-house.  It  is  essential  to  the  cheese  dairy  to  have  a  command  of  heat  during  the 
Md  season.    When  milk  is  exposed  to  a  degree  of  cold  below  50°  at  any  time,  from  the  moment  it  is  drawn 

from  the  cow,  till  the  cheese  is  not  only  prosed,  but,  to  a  great  extent,  dried,  the  cheese  will  not  be  good. 
**  It  is  not  enough  that  the  milk  be  sigaln  heated ;  it  must  never  be  allowed  to  become  too  cold  at  any 
"  not  even  in  the  press ;  or  if  it  Is,  the  quality  of  the  cheese  will  be  much  injured. **  (Aitom's  Dniry 
pc  SfiL)  To  these  should  be  added  a  cheese-room  or  loft,  which  may  with  great  propriety  be  made 
above  the  dairy.  This  it,  however,  eenerally  separate  from  the  dairy.  But  a  milk  dairy  requires  only  a 
good  milk.house,  and  a  room  for  scalding,  cleaning,  and  airing  the  utendh.  The  slie  of  the  mlUuhouse, 
according  to  Alton,  ought  to  be  sufficient  to  contain  one  day's  milk  of  all  the  cows  bdonging  to  it 

68961  A  dakryfor  theariimte  use  qf  any  farmer  or  family  need  not  be  large,  and  may  very  economically 
be  formed  in  a  thick  walled  dry  cellar,  so  situated  as  to  have  windows  on  two  sides,  the  north  and  east  in 
preference,  for  ventilation :  and  in  order  that  these  windows  may  the  better  exclude  cold  in  winter,  and 
neat  In  summer,  they  should  be  fitted  with  double  sashes,  and  on  the  outside  of  the  outer  sash  should  be  a 
fixed  frame  of  cioae  wire  netting,  or  hair  cloth,  to  exclude  flies  and  other  insects. 

6997.   Of  dames/or  dairy  farmers  there  are  different  sizes  and  shapes. 

0996.  A  dairyJumte  connected  with  a  cowJUmse,  and  mill  for  preparing  food  for  the  cows,  ehuming, 
and  washing  the  bmily  linen,  Is  thus  arranged.  (Jtg.  871.)     The  dairy  (a,  6,  c,  if)  !■  st  the  north  end,  has 


time, 
Hud. 


hollow  walls,  double  doors,  double  sashed  windows,  and  an  loe-bouae  under.  The  milk  room  (a)  is  sor. 
rounded  by  milk  coolers,  and  has  a  batter  slab  and  Jet  hi  the  ocntre.  llie  jet  Is  supplied  ftmn  a  elstera 
ofvsv  the  steaming  house  (/,  g),  to  whleb  the  water  Is  raised  from  a  wsU  bf  a  foreing.pump  workedbj  the 
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•iawbceL  BeMMra|vl7liigtlieJet.H AmilriMi,b7eoclcfaiidplpM, watertetlwQaualdi^ 
the  ateaming  or  tMiling  of  fbod  for  the  cows,  their  drink,  and  washing  out  the  oow.hou«e,  tbe  wmMm 
machine,  kc  The  churning  room  (*),  i«  wpaiBtod  firom  the  milluroom  by  double  dom,  as  Is  the  latter 
tnm  the  cbeese-room  (c)  and  store  closet  id).  The  gin  wheel  le) 
is  worked  by  one  or  two  horses,  or  oxen  or  asset,  acocnding  to  the 
work  to  be  done.  The  steamiM  and  washing  room  (/,g}  is  a  lai^e 
roomy  apartment  properly  fitted  up,  and  Airnished  with  two  boilers, 
earning  cattle  food,  another  for  washing  liner  * 


a  machine  for  steammg  < 


r  washing  linen  bj 

,  one  implied  by  the  gin  wheel  operating  on  an  axle  with 
beaters  or  lifters  {Jig.  878.),  and  a  cylinder  of  open  spars,  which 
turns  round  in  a  box  of  water  for  washing  potatoes  or  other  raotsL 
The  cow.housc  (A,  A)  is  calculated  for  forty  cows  to  be  fed  ttom 
*       *  • ith  I 

lan 
rn  bv  a  1 
side  of  the  building^  and  some  yards  distant 


a  broad  passage  in  the  centre.    At  the  soul  „ 

ment  (0  open  to  the  roof  for  hay.  straw,  green  herbage  for 


end  is  a  large  aowt. 
.    .                                  *ji  Mi«w,  Brc«ai  herbage  for  s^ng. 
turnips,  and  other  food ;  and  under  it  is  an  urinarium  vaulted,  a 
a  whic"-  "--  •»—»-•  •-  J •--  -  »  -•- 


fh>m  which  the  liquid  Is  drawn  I 


.Si 

Buchanan  pump  (4491)  out. 


flOSa  The  dairpJiomae  reeommemded  bif  Dr.  Jndenon  Is  surrounded  by  double  walls,  the  Inner  of  brick 
•r  stone,  nine  Inches  or  a  foot  in  thickness ;  and  the  outer  about  two  feet  diataaoe,  built  of  stone  or  turf; 
or  a  bank  of  earth  fkced  with  turf  may  be  placed  against  the  inner  walk. 

700a  TV  sne  qftke  dairy  komse  should  vary  according  to  tliat  of  the  nuaaber  of  cows.  Marshal  found 
In  doacestcrshlre  one  for  forty  cows  to  be  twenty  feet  by  sixteen,  and  one  for  one  hundred,  thirty  by 
fbrty.  The  North  Wiltshire  dalry.rooms  have  in  general,  he  says,  outer  doors,  frequently  opening  under 
a  pent-housc  or  open  lean.to  shed ;  which  Is  a  good  conveniency,  aflbrdina  shade  and  shelter,  and  giYing 
a  degree  of  coolness  to  the  dairy  room,  in  one  instance  he  observed  two  doors :  a  common  dose-boarded 
door  on  the  inside,  and  an  open.paled  gate-lUw  door  on  the  outside;  giving  a  free  admission  of  air  in  ckne 
warm  weather,  and,  at  the  same  time,  being  a  guard  against  dogs  and  poultry.  A  conveniency  which,  he 
thinks,  would  be  an  Improvement  to  anv  dairy  room  in  the  summer  season.  Tlie  inside  wall  may  be 
seven  or  eight  feet  high  In  the  sides,  on  which  may  be  placed  the  couples  to  sunport  the  roof,  and  the  walb 
at  the  gables  carried  up  to  the  height  of  the  couples.  Upon  these  should  be  laid  a  roof  of  reeds,  or  thatch, 
that  shouU  not  be  less  than  three  feet  in  thickniess,  which  should  be  produced  downward  till  it  covers  the 
whole  of  the  walls  on  each  side  to  the  ground :  but  here,  If  thatch  or  reeds  be  not  In  such  plenty  as  could 
be  wished,  there  is  no  occasion  for  laying  it  quite  so  thick.  In  the  roof,  exactly  above  the  middle  of  the 
building,  should  be  placed  a  wooden  pipe  of  a  sufficient  length  to  rise  a  foot  above  the  roof;  to  serve  occs- 
slonally  as  a  ventilator.  The  tcq>  of  this  fUnnel  should  be  covered,  to  prevent  rain  ttom  getting  through 
It,  and  a  valve  fitted  to  it,  that  by  means  of  a  string  coukl  be  opened  or  shut  at  pleasure.  A  window  abo 
should  be  made  upon  one  side  for  giving  light,  to  be  closed  by  means  of  two  glased  frames,  one  on  the  out. 
side,  and  the  other  on  the  inside  The  use  of  this  double  sash,  as  well  as  the  great  thickness  of  the  wall, 
and  of  the  thatch  upon  the  roofL  are  to  render  the  temperature  of  this  apartment  as  equal  as  possible 
at  all  seasons  of  the  year,  by  effectually  cutting  it  oflT  (kom  having  any  direct  communication  with  the 
external  air. 

7001.  Tke  dairy  Jiouse  made  uaeqfby  Wakefield  of  Liverpool  conUhis  three  apartments ;  a  milk  .house, 
churning.room,  and  the  room  for  the  utensils.  In  the  milk.house  were  the  coolers ;  a  slab  for  laying 
butter  on  after  it  is  made  up ;  cocks  for  drawing  off  the  milk  from  the  coolers ;  a  large  cock  to  throw 
trater  on  the  floor,  which  slopes  a  little  fVom  that  part ;  cocks  at  the  back  part  of  the  coolers,  for  letting 
in  water  ;  a  door,  latticed  ;  and  another  door  most  commonly  used,  but  panelled,  in  the  churning.room 
is  a  fire-place,  a  boiler,  a  large  copper,  also  used  when  brewing.  The  room  for  drying  or  airing  the  uten- 
ails  Is  also  used  occasionally  as  a  laundry.    Over  the  whole  are  apartments  for  the  servants. 

7002.  A  very  neai  dairy  for  apriwUe/amily  may  be  made  under  the  shade  of  two  or  three  tall  trees,  In 

the  following  manner :  —  Build  the  walls  of  bricks,  and  hollow 
in  Silverlock's  manner,  by  which  every  course  of  bricluwork 
Is  laid  on  edge,  and  forms  oblong  cavities  {fig.^S.a\  the 
bricks  of  the  one  course  being  laid  alternately  lengthways  lb\, 
and  crossways  (c),  and  those  of  the  next  breaking  joint  with 

•    ie.by  -  

ones  ((/). 
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these,  by  the  cross  ones  being  placed  on  the  middle  of  the  long 
ones  {d).  The  elevation  of  such  a  wall  [ttf^g)  should  of  course 
be  founded  on  solid  work,  of  breadth  and  thickness  according 


to  the  height  of  the  wall,  and  nature  of  the  foundations.  The 
plan  of  a  dairy  with  such  walls  should  contain  the  three  usual 
apartroenU  for  milk,  churning,  and  utensils  (A),  and  shoukl 
have  double  doors  and  windows :  the  latter  guarded  by  filT. 
wire.  The  elevation  (0  may  be  of  any  style  or  simple  archu 
tecture. 

7009L  Am  a  complete  dairy  on  a  targe  seate,  we  stdmilt  the 
following.  The  plan  (flg.  97i.)  Is  of  an  oblong  fbrm,  and  con. 
slsU  of  the  three  usual  principal  apartmenU,  enclosed  by  walls  of  four  inches  in  thickness,  and  surrounded 
by  a  passage  two  feet  wide  to  the  north,  and  three  feet  to  the  south,  which  is  again  suzrouoded  by  a  nine. 
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lach  walL  The  passages  communicate  with  the  roof  by  covered  openings,  in  the  ridge  of  which  and  by 
the  whndows  ventiUtion  U  completely  efl^cted.  In  detail,  the  plan  exhibiu  two  principal  entrant 
porches  (e),  back  entrance  (6),  copper  for  healing  water  (r),  churning.room  (d),  milk-room  (r),  utensils 
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and chOTMHiivM (/), boltor  for  hcirtlnK milk {g),t»pn  doacC at  YmUtr-toamM, cheewjrooA (0, 
furroaikanc  tbe  whole  (*),  water^kMet  (/)•  aod  windows  to  chMia>room  (m). 

^?7 :  5  7004^  ><  «wMm  (Jig.  87&)  taken  acro«  the  nilk.room 

'^ '       — "         ^  (Jig.  874. » »)  exhibiU  the  ventilattng  Ainnel  in  the  roof  (a), 

pr^ccting  eaTct  (6.  c),  cheeae-room  id),  paaaage  on  the 

north   side  (e),  raised  part  of  the  roof  for  ventilation 

i/,g),  fountain  in  the  centre  of  the  dairy  (A)*  and  south 

7006.  lie  elevation  {Jig.  87f>.)  presents  a  simple  shod 
roof,  varied,  however,  by  projections  and  recesses :  it  pre. 
sents  no  windows  or  doors  to  the  south,  and  therefore 
that  side,  if  other  circumstances  permit,  may  be  covered 
with   vines    or    other   flruit-trees,   or  with   omancntal 


7006.   Thejixtwrti  qf  the  dairy  are,  in  the  scalding-room,  a  copper  boiler  fixed  over  a 


lire-place,  for  boiling  water  to  wash  and  scald  the  utensils ;  next,  some  benches  and 
shelves  in  this  room  and  the  cheese^room ;  and  a  bench  or  table  not  more  than  two  feet 
wide  siuTounding  the  milk-room.  It  is  very  desirable,  also,  that  there  should  be  a  jet, 
or  fountain,  or  pump,  or  spring,  in  the  centre  of  the  milk-room,  in  order  to  cool  down 
the  air  in  summer,  and  to  supply  clear  water  at  a  moderate  temperature  at  all  times. 

7007.  The  utensUt  of  the  dairy  are,  pails  for  milking  into ;  sieves  of  hair-cloth  or 
silver  wire-doth  for  passing  the  milk  through,  to  free  it  ft-om  hairs  and  other  impurities; 
Miilk  dishes,  or  coolers,  for  holding  the  milk  till  it  throws  up  its  cream ;  a  cream-knife 
of  ivory  for  separating,  and  skimming  dishes  of  willow  or  ivory  for  removing,  the  cream ; 
bowls  and  barrels  for  holding  it,  or  other  preparations  of  milk-chums,  butter-makers, 
butter-prints ;  one  or  more  tubs  for  hot  or  cold  water,  in  which  to  immerse  vessels  that 
require  extraordinary  purification ;  and  a  portable  rack  for  drying  dishes  in  the  open  air. 
All  these  utensils  are  requiaita  where  butter  only  is  to  be  produced. 

7008.  T%e  uUntiU  requisite  if  cheese  is  to  be  made,  are  the  cheese.tub.  In  which  the  curd  is  broken,  and 
prmared  for  being  made  into  cheese ;  the  cheese.knife,  generally  a  thin  spatula  of  wood,  but  sometimes 
of  iron,  used  for  the  purpose  of  cutting  or  breaking  down  the  curd  while  in  the  cheeae.tub.  The  cheese- 
doth  is  a  piece  of  thin  gaiue,  like  linen  cloth,  in  which  the  cheese  is  placed  in  the  press:  the  cheese, 
board  is  circular,  and  on  it  the  cheeses  are  placed  on  the  shelves  of  the  checse.room ;  their  diameter  must 
be  somewhat  less  than  that  of  the  interior  or  hoop  part  of  the  vat  The  vat  is  a  strong  kind  of  wooden  hoop 
with  a  bottom,  which,  as  wdl  as  the  sides.  Is  perforated  with  holes  to  allow  the  whey  to  escape  while  the 
cheese  is  pressing :  the  sise  of  vats  must  depend  on  that  of  the  cheese  and  the  number  required,  as  of  most 
of  tbe  other  implements  on  the  extent  of  the  dairy.    The  cheese-piess  {Jig.  877')  is  a  power  generally 

obtained  by  a  screw,  though  sometimes  by  a  dead  weight, 
**.#♦  1^4  •nd  is  used  for  forcing  the  whey  flrom  the  curd  while  in 

the  vat  The  che^e-tongs  is  a  wooden  frame,  occasionally 
placed  on  the  cheescLtub^  when  the  vat  is  set  on  it  in  order 
b  drain  the  whey  flrom  the  curd.  To  these  iroplemenU 
some  add  a  lactometer,  one  kind  of  which  {Jig.  Bli 
glass  tube  a  foot  k>ng  with  a  Ainnel  at  top. 
The  UTOier  two  inches  of  the  tube  are 
marked  in  small  divisions,  and  when  the 
instrument  Is  filled  to  the  height  of  one  foot 
with  milk,  the  depth  of  cream  it  yields  is 
noted  by  the  gradations  on  tbe  upper  part 
Another  lactometer  *'  for  ascertaining  the 
richness  of  milk  fVom  its  apecific  gravity,  by 
its  degree  of  warmtli  taken  by  a  thermometer, 
on  comparing  its  specific  gravity  with  its 
warmth,**  was  invented  by  Uicas,  of  Livers 
pool,  but  never  came  into  use.  Another 
invention  for  the  same  purpose  was  made  by 
Mrs.  Lovi,  of  Edinburgh,  in  18ia  It  con- 
si«ts  of  aereometric  b^s,  by  which  the 
specific  gravity  of  the  milk  is  tried  first  when 
new.mllked,  and  next  when  the  cream  is 
removed.  When  milk  Is  tried  as  soon  as  it 
cools,  say  to  &P,  and  again,  after  it  has  been  thoroughly 
skimmed.  It  wiU  be  found  that  the  skimmed  milk  is  of 
considerably  greater  gravity :  and  as  this  increase  depends 
upon  the  separation  of  the  lighter  cream,  the  amount  of 
the  increase,  or  the  diflflsrence  between  the  specific  gravity 
of  tbe  fresh  and  skimmed  milk,  wiU  bear  proportion  to, 
and  may  be  employed  as  a  measure  of;  the  relative  quan. 
titles  of  the  oily  matter  or  butter  contained  m  diflbrent 
mllksL  The  specific  gravity  of  skimmed  milk  depends 
both  on  the  quantity  of  the  saccharo-saline  matters,  and 
of  the  curd.  To  estimate  the  relative  ouantities  of  curd, 
and  by  that  determine  the  value  of  milk  for  the  purpose 
of  yielding  cheese.  It  is  only  required  to  curdle  the  skim- 
milk,  and  ascertain  the  specific  gravity  of  the  whey.  The 
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wbey  will,  of  coune,  b«  ftmnd  of  kmer  ipedflc  gravity  than  the  drtmmed  milk,  and  ttie  number  of 
degrees  or  di(ference  aflbrda  a  meaf  ore  of  the  relative  quantlUe*  of  the  cuid.  According  to  this  hypo, 
thesis,  the  aereometric  beads  may  be  employed  to  ascertain  the  qualities  of  milk,  rdatiTely  both  to  the 
manufacture  of  Imtter  and  cheese.  (TVoiu.  of  the  High.  Soc.  sect  t.  part  i.) 

7000.  /»  mUit  coolera  amd  ekurns  there  is  considerable  variation  of  form.  Milk  coolers  are  generany 
made  of  earthenware  or  wood }  but  of  late  years  they  have  been  formed  of  lead,  marble,  slate,  and  cast- 
iron.  Their  general  form  is  round,  and  diameter  from  one  to  two  fbet ;  but  in  extensive  dairies  they  are 
often  made  several  feet  or  yards  in  length,  and  flrom  two  to  three  (bet  wide,  with  boles  at  one  or  more 
cornets  to  admit  the  escape  of  the  milk  after  the  cream  is  removed.  The  saliest  dish  is  wood,  thoogb 
it  requires  most  labour  to  keep  it  sweet ;  neat  is  earthniware  or  Chlaai  though  on  the  leaden  fffaue 
of  the  former  the  acid  of  the  milk  is  apt  to  operate.  Leaden  dishes  or  troughs,  though  very  general 
in  Cheshire,  are  the  most  dangerous  ^  and  the  objeolioii  to  shUe  coolers  is  the  joinings  of  the  plates, 
which  are  always  unsightly,  imperfect,  and  liable  to  be  operated  on  by  the  lactic  acid.  The  an. 
neaied  and  tinned  cast-iron  dishes  of  Baird's  Invention  (in  1906),  and  which  are  now  becoming  universal 
in  Scotland  {Aiton's  Dmiry  JL,  p.  81.),  are  pcrhapi  the  best  for  such  as  do  not  chuoie  to  go  to  die  expense 
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of  China  dishes.  They  are  durable  fkmn  the  nature  of  th^ 
material,  not  liable  to  be  broken  by  falls  by  being  annealed, 
easily  kept  clean  Arom  being  turned  smooth,  and  also  very 
economical,  unA  said  to  throw  up  more  cream  tmn  a  given 
quantity  of  milk  than  any  other. 

7U1U.  Besides  the  commom  piunge  mnd  barret  ekMnu, 
there  are  various  Improved  sorts.  One  of  the  best  for 
using  on  a  small  scale  is  the  patent  bos  chum  (Jig.  87SL) ; 
and  on  a  large  scale,  the  plunge  chum,  worked  by  levers 
put  in  motion  either  by  a  man  or  horse.  The  Deroysbire 
churo  (fig.  880.),  which  works  on  the  principle  of  the 
barrel  churn,  is  an  excellent  implement  on  a  large  scale 
The  bottom  Is  a  segment  of  a  drcle,  and  the  advantage  of 
the  plan  is,  that  when  the  butter  U  made,  the  Ud  (a)  being 


rafesoved,  the  beaters  (6)  may  be  Ukcn  out  at  pleasure  by  withdrawing  the  spindle  (c)  to  admit  the  removal 
of  the  butter,  or  the  cleaning  and  scalding  of  the  chum. 
7011.  The  Lancashire  pluHge  chum  {Jig.  831.)  U  a  simple  and  eflkcUvc  implement,  worked  by  the. 
-     ^' —    *  operator  standing  on  the  levers  (a,  ft),  throwing  hiswhde 

SA\     c  till Tt  —^m  weight  alternately  on  each,  so  as  by  means  of  the  line  (e,  ^ 

—  "  '  connected  with  the  chum  staflT  to  raise  it  and  turn  it  roiuid. 

and  lower  it  and  turn  it  round  alternately. 

7012.  The  most  exquisite  cleanltHtu  in  the  daby  Is  an 
essential  requisite,  as  to  the  walls,  floor,  shdves,  benches, 
and  in  the  diffbrent  utensils. 

70IS.  The  miOc  coolers  and  all  the  dishes  in  which  milk  is 
puL  as  well  as  the  chum,  must  be  scalded,  scrtibbed,  rinsed, 
and  dried  evenr  time  thev  are  used.  Scalding  is  less  flne- 
quently  requisite  in  the  ctieeoe  utensils,  but  they  also  must 
be  almost  daily  washed  in  hot  water,  dried,  and  aired. 
When  any  vessel  becomes  tainted  with  the  acidly  of 
milk,  it  operates  like  leaven  on  what  is  put  into  it :  if  thia 
taint  cbnnot  be  removed  by  ordinary  scaldina,  it  may  by 
boiling  or  Immersing  in  water  impregnated  witn  alkali ;  but 
afterwards  it  must  be  well  boiled.  <a  a  day  or  two  immersed 
in  pure  water. 

Sect.  III.  i£Ucmg  and  the  general  Manaf^ement  of  Milk* 
7014.  The  times  of  milking  vary  greatly  in  different  districts.  In  most  places  cows 
are  milked  twice  in  twenty-four  hours  throughout  the  year ;  but  in  the  best  managed 
dairies  where  they  are  abundantly  fed,  they  are  milked  at  morning,  noon,  and  the  approach 
of  night :  the  additional  quantity  thus  obtained  is  very  considerable,  but  according  to  the 
experiments  of  Parmentier  it  must  be  inferior  in  quality ;  for  he  found  twelve  hours  re- 
quisite for  the  due  preparation  of  the  milk  in  the  cow.  Where  quantity  of  milk  or  cheese 
is  an  otrject,  three  times  milking  must  be  decidedly  preferable ;  bvt  it  is  certain  that  in 
the  best  butter  districts  of  England  the  cows  are  only  drawn  twice  a  day,  between  five 
and  six  o*clock  morning  and  evening.  Whatever  may  be  the  times  of  milking,  it  is  essen- 
tial  that  the  milk  be  drawn  off  clear ;  for  if  the  milk  which  tlie  cow  can  be  made  to  yield 
at  the  time  be  not  completely  taken  away,  the  quantity  left  will  be  reabsorbed  into  the 
system,  and  no  more  will  be  generated  than  is  necessary  to  supply  the  quantity  actually 
drawn  off. 


7015.  The  opera^to^  t^  milking  is  performed  by  men  in  many  districts,  but  taking  BriUin  generally  it  is 
morecommonly  the  work  of  women.  The  milker,  whether  a  ooan  or  woman,  ought  to  be  mild  in  manners 
and  good  tempered.    If  the  operation  be  performed  harshly,  it  becomes  pslnAil  to  the  cow,  who  in  this 
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caie  often  bringi  into  action  laer  bculty  of  retaining  her  milk  atpleature ;  but  if  genay  perfunncd,  it 
Menu  rather  to  gire  pleasure,  as  ia  excmpliAed  on  a  large  scale  in  TiTiotdale,  and  SwUxcrland,  where  the 
cows  come  to  be  milked  at  the  call  of  the  millEen.  Many  instances  hare  occurred.  Dr.  Anderson  obsenres 
in  which  cows  would  not  let  down  a  single  drop  of  milk  to  one  dairy-maid,  which  let  it  flow  In  abundance 
whenever  another  approached  them ;  exhibiting  unequivocal  marks  of  satlsfkction  in  the  one  case,  and 
of  sullen  obstinacy  in  the  other.  For  the  same  reason,  when  cows  are  ticklish,  they  should  be  treated 
with  the  most  soothing  gentleness,  and  never  with  harshness  or  severity :  and,  when  tlje  udder  is  hard  and 
painfbl,  it  shouU  be  tenderly  fomented  with  Iuke>warm  water,  and  stroked  gently,  by  which  simple  expe. 
dient  the  cow  will  be  brought  into  good  temper,  and  will  yield  her  milk  without  restraint  Lastly,  as  it 
soroetimes  happens  that  the  teats  of  cows  become  scratched  or  wounded,  so  as  to  produce  foul  or  corrupted 
milk,  whenever  this  is  the  case,  such  milk  ought  on  no  account  to  be  mixed  with  the  sweet  milk,  but  shoukl 
be  gtven  to  the  pigs,  without  being  carried  into  the  milk.house ;  lest,  by  continuing  ther^  it  snould  taint 
the  atmosphere,  and  consequently  prove  injurious  to  the  rest  of  the  miUc. 
701  &  TowomoU  cleatilmeu  in  regard  to  ntOkhtg^  cows  are  in  some  places  curried,  condied,  brushed, 

*      '         washed  and  dried,  and  their  tails  trussed 


and  clothed  like  horses :  before  milking,  their  udders  and  teats  are  wafau«u  •■««  u«iw«,  .hu  umr  uui»  iruma 
upc    It  would  be  well  if  a  part  of  this  refinement  were  adopted  in  all  dahries ;  that  of  using  the  comb 


and  brush,  and  washing  the  udder,  is  indispensable  in  every  establishment  where  clean  milk  is  an 
object  According  to  Mowbray,  snuffltakers,  sluts,  and  daudles  are  unfit  to  be  dairy.women,  and  no 
milker  shoukl  ever  be  sufibred  to  enter  the  dairy  in  a  dirty  apron  covered  with  hairs  from  the  cow. 


7017.  TheJhUoujing  aphorisms  respecting  the  management  o^  milk  in  the  dairy  are  from 
the  "  Recreations*'  of  Dr.  Anderaon,  one  of  the  most  scientific  writers  on  this  subject. 

I.  Of  the  milk  drawn  from  any  cow  at  one  tlm^  that  part  which  comes  off  at  the  first  is  always  thinner, 
and  of  a  much  worse  quality  for  making  butter,  than  that  afterwards  obtained:  and  this  richness  con- 
tinues to  increase  progressively  to  the  very  last  drop  that  can  be  obtained  from  the  udder. 

S.  If  milk  be  put  into  a  dish,  and  allowed  to  stand  till  it  throws  up  cream,  the  portion  of  cream  rising 
first  to  the  surface  is  richer  in  quality,  and  greater  in  quantity,  than  that  which  rises  in  a  second  equal 
space  of  time :  and  the  cream,  which  rises  In  the  second  interval  of  time,  is  greater  in  quantity,  and  richer 
in  quality,  than  that  which  rises  in  a  third  equal  space  of  time ;  that  of  the  third  is  greater  than  that  of  the 
fourth,  and  so  of  the  rest;  the  cream  that  rises  continuing  progressively  to  decrease  in  quantity,  and  to 
decline  in  quality,  so  long  aa  any  rises  to  the  surflMX. 

3.  Thick  milk  always  throws  up  a  much  smaller  proportion  of  the  cream  which  It  actually  contains 
than  milk  that  is  thinner :  but  the  cream  is  of  a  richer  quality :  and  if  water  be  added  tr*  that  thick  milk,  - 
it  will  afford  a  considerably  greater  quantitv  of  cream,  and  consequently  more  butter  tlum  it  would  have 
done  if  allowed  to  remain  pure :  but  its  quality  is,  at  the  same  time,  greatly  debased. 

4.  Milk,  which  is  put  into  a  bucket  or  other  proper  vessel,  and  carried  in  it  to  a  considerable  distance, 
so  as  to  be  much  agitated,  and  in  part  cooled  before  it  be  put  into  the  milk-pans  to  settle  for  cream,  never 
throws  up  so  much,  or  so  rich  cream,  as  if  the  same  milk  liad  been  put  into  the  milk-pant  directly  after  it 
was  milked. 

70I&  From  tkeu  fundamental  fads,  the  reflecting  dairy ist  will  derive  many  Important  practical  rules. 
Some  of  these  we  shall  enumerate,  and  leave  the  rest  to  be  discovered  Cows  should  be  milked  as  near 
the  dairy  as  possible^  in  order  to  prevent  the  necessity  of  carrying  and  cooling  the  milk  before  it  is  put  into 
the  creaming  dishes.  Everv  cow\  mUk  should  be  keot  separate  till  the  peculiar  properties  of  each  is  so 
well  known  as  to  admit  of  their  tieing  daased,  when  those  that  are  most  nearly  allied  may  be  mixed  togeu 
ther.  When  it  ii  intended  to  make  butter  of  a  very  fine  quality^  re}ect  cntirelv  the  milk  of  all  those  cows 
which  yield  cream  of  a  bad  ouality,  and  also  keep  the  milk  that  is  first  drawn  from  the  cow  at  each  milk- 
ing entirely  separate  fhmi  that  which  is  last  obtained,  as  the  quality  of  the  butter  must  otherwise  be 
greatly  debased  without  materially  augmenting  Its  quantity.  For  the  same  purpose,  take  only  the  cream 
that  is  first  separated  fhmi  the  first  drawn  milk.  Butter  of  the  very  best  quality  can  only  be  economically 
made  in  those  dairies  where  cheese  is  also  made :  because  In  them  the  l)est  part  of  each  cow's  milk  can  be 
set  apart  for  throwing  up  cream,  the  best  part  of  this  cream  can  be  taken  in  order  to  be  made  into  butter, 
and  the  remainder,  or  all  the  rest  of  the  milk  and  cream  of  the  dairy,  can  be  turned  into  cheese.  Theepon. 
taneous  separation  of  cream,  and  the  production  of  butter,  are  never  eflbctcd  but  in  consequence  of^  the 
production  of  acid  in  the  milk.  Hence  it  is  that  where  the  whole  milk  is  set  apart  for  the  separation 
of  cream,  and  the  whole  of  the  cream  is  separated,  the  milk  must  necessarily  have  turned  sour  before 
it  is  made  Into  cheese;  and  no  very  excellent  cheese  can  be  made  fh>m  milk  which  has  once  attained 
that  statei 

Sbct.  IV.     Making  ixnd  Curing  of  Butter, 

7019.  The  milk  from  which  butter  is  to  be  made  may  either  be  put  at  once  into  the 
chum,  and  left  there  till  it  send  up  the  cream ;  or  it  may  be  made  to  cream  in  milk 
dishes,  and  the  cream  alone  churned. 

7O901  The  hut  ia  generally  considered  the  best  mode,  and  In  carrying  It  into  eflflKt,  the  milk  being 
drawn  fhnn  the  cow.  Is  to  t)c  strained  into  the  creaming  dishes,  which  should  never  tie  more  than  three 
inches  deep,  and  of  about  a  gallon  and  a  half  or  two  gallons  in  capacity.  In  general  the  liest  cream  will 
tie  fit  for  removal  in  seven  or  eight  hours,  though  for  ordinary  good  butter  it  may  stand  twelve  hours; 
but  where  the  very  best  butter  ia  wished,  and  such  arrangements  are  formed  as  admit  of  converting  the 
milk  to  cheese,  or  some  other  use  while  it  is  sweet,  it  may  be  separated  after  standing  onlv  two  or  three 
or  four  hours.  In  performing  the  operation,  first  pass  the  cream  knife  round  the  edges  of  the  vessel^  to 
separate  the  adhering  stratum  of  cream,  and  then  oraw  it  to  one  side,  lift  it  off  with  the  skimming  dish, 
and  piit  it  in  the  cream  bowl  to  be  carried  to  the  cream  barrel. 

7091.  Cream  mav  be  kept  fVom  three  to  seven  davs  before  it  is  churned.  Where  quantitv  more  than 
quality  is  desired,  the  whole  of  the  milk  is  churned,  without  separating  any  cream ;  the  milk  is  kept  in 
the  chum  or  in  large  barrels  for  two  or  three  days,  till  it  begins  to  get  sour.  The  operation  of  churning, 
where  the  cream  and  milk  are  both  to  agitate,  is  necessarily  tedious  and  laborious;  but  a  great  weight  of 
butter  is  undoubtedly  obtained,  the  quality  and  flavour  of  which  win  depend  a  good  deal  on  the  peculiar 
properties  of  the  milk.    The  milk  of  Galloways,  Ayrshires,  and  Aldemeyi,  so  treated,  makes  excellent 

less.  In  the  process  qf  churning  great  nicety  it  required ;  a  regular  stroke  in  plunge  or  pump  chums, 
and  a  regular  motion  in  those  of  the  barrel  or  turning  kind,  must,  if  possible,  never  be  deviated  flrom.  A 
few  hasty  irregular  strokes  or  turns  has  lieen  known  to  spMl  what  would  otherwise  have  lieen  excellent 
butter.  Twamley  (Esiaps  on  the  Dairy)  recommends  tlie  selection  of  a  chumer  of  a  cool  phlesmatie 
temper,  of  a  sedate  disposition  and  character ;  and  advises  never  to  allow  any  Individuals,  especially  the 
young,  to  touch  the  chum  without  the  greatest  caution  and  cirrunupection.  To  those  who  have  been 
accustomed  to  see  cream  churned  without  being  properly  prepared,  churning  may,  perhaps,  appear  to  be 
severe  labour  Ibr  one  person  in  a  large  dairy ;  but  nothing  u  more  easy  than  ue  process  of  making  butter, 
where  the  cream  has  been  duly  prepared. 

70SS.  Tk€  best  time  for  making  butiert  during  summer,  is  early  in  the  mombig,  before  the  sun  acquires 
much  power ;  and  if  a  pump  chum  be  used,  it  may  be  plunged  a  foot  deep  into  a  tub  of  cold  water,  where 
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it  should  mnaln  during  the  whole  time  of  churning  t  which  will  Tery  much  harden  the  batter.  Dining 
winter,  from  the  equality  of  temperature,  which  (if  It  be  properly  managed)  wiU  generally  prerail  in  m 
dairy,  it  wiil  very  rarely,  if  ever,  be  necessary  to  chum  near  the  fire.  Should  any  circumatanee,  however, 
require  this,  care  flhould  be  taken  not  to  chum  so  near  the  fire  as  to  heat  the  wood ;  as  it  would  impart  m 
strong  rancid  taste  to  the  butter.  As  soon  as  the  butter  is  made,  it  must  bo  separated  from  the  miUE,  and 
be  put  into  a  clean  dish ;  the  inside  of  which,  if  of  wood,  should  previously  be  well  rubbed  with  common 
■alt,  to  prevent  the  butter  Axrni  adhering  to  it  The  butter  should  then  be  pressed  and  worked  with  a  flat 
wooden  ladle  or  skiraming.dtsh,  having  a  short  handle,  so  as  to  press  out  all  the  milk  that  may  be  lodged 
in  the  cavities  of  the  mass.  A  condderable  degree  of  dexterity,  as  well  as  of  strength,  is  requisite  in  Uiia 
manipulation :  fbr,  if  the  milk  be  not  entirely  removed,  the  butter  will  infallibly  spoil  in  a  chort  time  ; 
and  if  it  be  much  worked,  the  butter  will  become  tough  and  gluey,  which  greatly  debases  its  quality.    In 


some  places  it  is  the  practice  to  beat  up  the  butter  with  two  flat  pieces  of  board,  which  may,  perhaps, 
answer  very  welL  In  this  operation,  some  nersons  pour  cold  water  upon  the  butter,  for  the  purpoee  of 
washing  it :  this  practice,  however,  is  not  only  useless,  for  the  butter  can  be  perfectly  cleared  of  the  milk 


without  it,  but  it  is  also  i>ernlcious,  and  debases  the  quality  of  the  butter  in  an  astonishing  degree.  Nothing 
is  so  detrimental  in  a  dairy  as  water  Improperly  used ;  which,  if  mixed  in  any  way,  either  with  milk  or 
butter,  tends  greatly  to  debase  the  quality  of  the  latter. 

70S4.  Tike  best  temperature  for  churning  butter  has  been  very  satisfactorily  determined  by  a  number  of 
experiments,  sanctioned  by  the  Highland  Society  of  Scotiand,  and  published  in  their  TVaiwacfrbsM.  From 
these  experiments  it  is  concluded,  that  the  most  proper  temperature  at  which  to  commence  the  operation 
of  churning  butter  is  from  SIP  Xn53P ;  and  that  atTno  time  in  the  operation  ought  it  to  exceed  65o :  while, 
on  the  contrary,  if  at  any  time  the  cream  should  be  under  50^  in  temperature,  the  labour  will  be  much 
increased,  without  any  proportionate  advantage  being  obtained ;  and  a  temperature  of  a  higher  rate  than 
G60  will  be  injurious,  as  well  to  the  quality  as  the  quantity  of  the  butter.  {H^hl.  Soc  Tram.  voLvlL  pc  ISS.) 

7025.    The  making  up  of  butter  is  the  next  process. 

7026.  Btfore  being  sent  to  table  or  market^  sweet  or  n*esh  butter  is  made  up  into  various  forms ;  aooie- 
dmes  into  rolls  or  cylinders,  six  or  eight  inches  long,  and  (Vom  half  an  inch  to  two  inches  in  diameter;  a)t 
other  times  into  small  round  figures,  or  casts,  with  impressions  in  relief  from  butter  moulds.  When  the 
butter  is  too  soft  for  the  last  purpose,  it  may  be  put  into  small  wooden  vessels,  which  may  be  allowed  to 
•wim  in  a  tub  or  cistern  of  cold  water }  or  thejr  may  be  set  in  an  ice.house  for  an  hour  or  two ;  or  the 
water  in  which  the  small  vessels  float  may  be  iced.  At  all  events,  whatever  mode  is  adopted,  no  water 
ought  to  be  allowed  to  touch  the  butter.  When  formed  Into  the  desired  shapes,  it  may  be  placed  in  diabes, 
and  set  in  the  margin  of  the  central  cistern  of  water  till  wanted. 

7027.  In  salting  or  curing  butter  the  use  of  wooden  vessels  is  preferable ;  and  these 
vessels  should  be  made  from  timber  which  has  been  previously  boiled  for  four  hours,  to 
free  it  from  the  pyroligneous  acid ;  or  they  sliould-be  formed  from  the  lime  tree,  which 
is  confidently  asserted  (Highl.  Soc»  Trans,  vol.  vii.  p.  355.)  to  be  without  this  acid. 
Whatever  description  of  casks  are  used,  they  should  previously  be  rendered  as  clean  and 
sweet  as  possible,  well  rubbed  with  salt,  and  the  cavity  between  the  bottom  and  sides 
iijled  in  with  melted  butter. 

7098.  An  excellent  composition  for  preserving  butter  may  be  made,  by  reducing  into  a  fine  powder,  and 
carefully  mixing  together,  sugar  and  nitre,  of  each  one  part,  and  two  parts  of  the  best  common  salt  Hcmt 
to  each  pound  weight  of  salt  adds  fbur  ounces  of  raw  sugar.  Of  this  composition,  one  ounce  should  be 
thoroughly  mixed  with  every  sixteen  ounces  of  butter,  as  soon  as  the  latter  has  been  freed  fVom  the  milk  ; 
and  tJle  butter  must  be  immediately  put  into  the  firkin,  being  pressed  so  close  as  to  leave  no  air-holes,  or 
•nv  kind  of  cavities,  within  it  The  surftu^e  must  be  smoothed ;  and,  if  a  day  or  two  be  expected  to  elapse 
before  mofe  can  be  added,  the  vessel  must  be  closely  covered  up  witli  a  |uece  of  clean  linen,  upon  which 
should  be  laid  a  piece  of  wetted  parchment,  or  (if  this  be  not  procurable)  with  a  {nece  of  fine  linen  dipped 
in  melted  hutter,  that  is  exactly  fitted  to  the  edges  of  the  vessel  all  round,  lo  as  to  exclude  the  air  as 
much  as  nbssi^e  When  more  butter  is  to  be  added,  these  coverings  are  to  be  removed ;  the  butter  i«  to 
be  applied  dl6se  upon  the  former  layer,  pressing  it  down,  and  smoothing  it  as  before,  till  the  vessel  be  ftilL 
The  two  covers  'are  then  to  be  spread  over  It  with  the  greatest  care ;  and  a  little  melted  butter  is  to  be 
poured  all  round  the  edges,  so  as  to  fill  up  every  part,  and  efllectually  to  exclude  the  air.  A  little  salt 
may  then  be  strewed  over  the  whole,  and  the  cover  be  firmly  fixed  down.  Butter  thus  cured  does  not 
taste  well  till  it  has  stood  at  least  a  fortnight  after  it  has  been  salted ;  but  after  that  period  it  acquires  a 
rich  marrowv  taste,  and  will  continue  perfectly  sweet  in  this  climate  for  many  yean.  As,  however,  its 
auallty  Is  liable  to  be  impiured  by  beine  improperly  treated  while  it  is  usin^,  it  wifi  be  necessary,  when  the 
flrkln  is  opened,  first  to  pare  ofi^a  small  portion  of^the  whole  surface,  especially  near  the  edges,  in  case  the 
air  should,  by  any  accident,  not  have  been  entirely  excluded.  If  it  is  to  be  quickly  consumed,  it  may  be 
taken  up  as  it  is  wanted,  without  any  otlier  precaution  than  that  of  keeping  it  caref\illy  covered  up ;  but, 
on  the  contrary,  if  it  is  to  be  used  very  slowly,  and  if  the  person  employed  to  take  it  up  be  not  very  carefiil 
in  closing  it  up  Ach  time  with  the  covers,  tne  port  which  is  thus  exposed  to  the  air  will  be  liable  to  con. 
tract  a  small  degree  of  rancidity.  To  prevent  the  occurrence  of  this  inconvenience,  when  the  vessel  is 
opened,  a  strong  brine  of  common  salt  (strong  enough  to  float  an  egg)  should  be  poured,  when  cold,  upcm 
the  surface  of  the  butter ;  and  although  the  quality  of  the  latter  will  be  slightly  injured  by  the  action  of 
the  water  upon  it,  yet  that  is  a  much  less  evil  than  the  slightest  rancidity  would  occasion. 

7029.  Butter  casks.  The  following  is  the  plan  adopted  by  Moir :  —  '^  Cut  the  wood  into  deals  of  the 
lengths  wanted;  have  a  boiler  of  a  square  form,  the  length  of  the  wood,  full  of  water:  put  in  the  wood 
with  a  weight  or  pressure,  to  keep  it  immersed  in  the  water,  and  have  a  wooden  cover  on  the  boiler,  as  it 
must  be  done  by  close  evaporation.  When  thus  boiled  for  four  hours,  the  whole  of  the  pyrolignous  acid 
will  be  extracted.  The  wood  is  then  dried  for  use.  It  becomes  closer  and  more  condense£  from  the 
fibres  being  contracted.  By  this  method,  while  the  wood  continues  hot,  it  can  be  easily  brought  to  any 
shape,  and  used  for  various  purposes;  and  this  is  the  only  mode  by  which  bartela  for  salted  butter  should 
be  made  {Right.  Soc.  Trans,  vol  vii.  p. 356) 

7030.  When  butter  is  to  be  exposed  to  the  heat  qf  a  loarm  climate,  it  should  be  purified  by  melting  beforo 
it  is  salted  and  packed  up.  For  this  purpose,  let  it  be  put  into  a  proper  vessel,  and  this  be  Immersed  into 
another  containing  water.  Let  the  water  be  heated  till  the  butter  be  thoroughly  melted :  let  it  continue 
in  this  state  for  some  time,  when  the  impure  parts  will  subside,  leaving  at  the  top  a  perfectly  pure  trana, 
parent  oil  This,  when  it  cools,  will  become  opamie,  and  assume  a  colour  nearly  resembling  that  of  the 
original  butter,  being  only  somewhat  paler,  ana  of  a  firmer  consistence.  When  this  refined  butter  la  be. 
cmne  a  little  stiff,  but  while  it  is  still  aamewhaf,  soft,  the  pure  part  must  be  separated  from  the  dtega,  and 
be  salted  and  packed  up  in  the  same  manner  as  other  butter  ;  it  will  continue  sweet  much  longer  in  hot 
climatea,  as  it  retains  the  salt  better  than  in  its  original  state.  It  may  also  be  preserved  sweet,  without 
salt,  by  adding  to  it  a  certain  portion  of  fine  honey,  perhaps  one  ounce  to  a  pound  of  butter,  and  mixing 
them  together  thoroughly,  so  that  they  may  be  perfectly  incorporated  A  mixture  of  this  sort  has  a  sweet 
pleasant  taste,  and  wili  keep  for  years  without  becommg  rancid:  there  is  no  doubt,  tbereforeu  but  that 
butter  might  thus  be  preserved  in  long  voyages  without  spoiling. 


Book  VII.  CHEESE-MAKING.  1(M3 

7DSL  Jm  winter.made  buUer  i%  mortly  Mte  or  white,  and,  *t  the  aame  Oroe,  of  *  poorer  ouaWty  thtn  that 
made  during  the  summer  months,  the  idea  of  excellence  haa  been  a«odatcd  with  the  yellow  colour : 
henoe,  Tarious  article*  have  been  employed  in  order  to  Impart  this  colour.  Those  most  generally  used 
and  certainly  the  most  wholesome,  are  the  Juice  of  the  carrot,  and  of  the  flowers  of  the  marigold,  careAiUy 
expressed,  and  strained  though  a  linen  cloth.  A  small  quantity  of  this  Juice  (and  the  requisite  proiiortioa 
is  soon  ascertained  by  experience)  is  diluted  with  a  little  cream,  and  this  mixture  is  added  to  the  rest  of 
the  cream  when  put  into  the  chum.  So  small  a  quantity  of  the  colouring  matter  unites  with  the  butter, 
that  it  never  imparts  to  It  any  particular  taste 

ISiSS,  t^flniUfM*; '<f«in»,fjii  f^n;^  ■  ttod      to  maiktt  In  dlih«,e(ntalnliMtbsira  pound  cadi,  oQt  of  which 

aantjrUlip'    thE-^wi  wliklifraaucc  11  itpff      H  to  ^n,  vuhcd.  and  put  into  dlfliacnt  fanm  by  Uw  buttfr. 

nuifiKT  In  fJiv  ilirHbtn  pdiAnrck  vT  Ki'^-ii-.,;  ti.ir-i.  niii  llM  mm  of  Bath  and  Brinel.  The  tmuar  of  GtooccMcnhlrc  and 
lenTv*  ot  ih#  ins  «»1  nMrnmju*  mWa  pLkitii  vhiiL'h  eI.o*  of  OxJbrdihir*  to  very  Hood ;  it  to  nuid*  ap  in  half-pound  pack* 
ab'iuih!  mm  iu|i>i)Kd  k)  in^j-nrt^  Utr  iLiTnur  of  the  l>uii  it  It  or  pctett,  packod  up  tn  Muan  batkats,  and  mt  to  the  i^>-«4m 
U  tjTTMifhL  tA  rriAi^rt  Id  rwLti  tiMtn  aap  lit  \mu  i^^i  Iwtf,  w  'jgtk'      markat  b«  mmugoo. 

IniT  4  unwniJ  AK-h.     TiMt  (  iUiktiMaflc4)lTr  Ivllfir  ]■  prHVi,[«d  lOH.  ThahmlttrqftkemimmUhitdi'WtinaMtiflcOlimi.aod 

fhifD  tW  niiiCk  i3Cr-Q.wt  UiU  Aftil  <KHr  |ivl  iJ  iht  Httf  oin  ,h.[kj  die  nsoon,  common«,  and  bcatha  of  £n|riand,  to  of  csodlmt 
optjincK  >u>^  llM'  «i  Imt  In  Itch  maulat^i  ■#  trsim ;  ii  i*  rn^.  u-  up  qumlitT,  when  It  to  pn^ertj  manaced ;  and  thotudi  not  equal  ia 
InfD  iiwt  tntk  Ilk*  iha  ICpfriiw  liiiltirr^  >ikd  p^ipTall:;  mpIi'tI  .  not  ooantttj,  it  often  to  cenrcMcdly  Bopcrtor  to  thttprodnocd  ftom 
47urv*|  l^sn:  tffQHht  to  laarktt,  its  »bliini[  trj  »>>,]  w.»r  i  Lnn  the  rlchnt  nwadowt.  Bad  butler  to  more  fteqnady  the  lumk 
th>  mJt  ftjE  rf  U.  mt  T^flWWt  cBawm^iagPi  a<l«a  agll  .:  It  a  of  roUnianafienicnt,  want  of  cleanlincoi,  and  inattention,  than 
h3|h jvlH  te  «Mb  Sta«<tv[  1»UB.  ^  .    ^  .      of  any  oth«  caoie.    I relflid  would  produce  the  flm^  butter 

,iiXi.  rw  ?iij7TJ^t  ...if  r^r*  *,^l,  -  |..,/rr^  i  nfi-.r,  ^.n  l1  r^r  (I  t  rf  iu  the  empirv.were  it  not  ffar  the  IntolerabiT  ftlthy  state  of  tbdr 
C*u>*t  ■  at     cews,  and  the  want  of  cieanlincM  in  thdr  dairies. 

Hanur^  „  I  ..     „ J** 

7035.  /»  packing  fireMh  butter,  or  butter  salted  only  for  immediate  use,  the  leave*  of  cabbage,  white  beet, 
or  of  the  garden  orache  (y|' triplex  hort^sls)  are  to  be  preferred  The  bottom  of  the  basket  should  be 
bedded  with  a  thick  cloth,  folded  two  or  three  times;  then  a  thin  gause,  dipped  in  cold  water, spread  over 
it,  on  which  the  prints  or  rolls  of  butter  are  to  be  placed,  each  with  one  or  more  leaves  beneath,  and 
smaller  ones  over  it  The  lowermost  layer  beinr  adjiuted,  fold  half  of  the  gauze  cloth  over  it,  put  in 
another  layer  in  the  same  way,  and  then  cover  with  the  remainder  of  the  gauxc.  The  butter  should  be 
put  into  the  basket,  as  well  as  taken  flrom  thence,  without  being  touched 

703ft  When  butter,  as  Its  name  implies,  is  hotter  made  ft-om  the  whey  which  Is  taken  from  the  curd, 
after  the  milk  is  coagulated  for  the  manufacture  of  cheese.  It  is  chleflv  made  in  those  counties  whei« 
cheese  is  manufactured,  and  where  it  forms  no  inconsiderable  part  of  the  profits  of  the  dairy.  In  the 
county  of  Derby  more  butter  u  said  to  be  made  f^om  whey  than  from  the  cream  of  milk,  or  from  milk 
churned  altogether. 

7037.  Whey  is  dMAed  into  two  sorts,  green  and  white,  the  former  escaping  readily  from  the  curd,  while 
the  latter  is  freed  firom  it  by  means  of  pressure.  **  Inhere  are  difl^rent  methods  of  extracting  the  whey. 
In  some  dairies  the  whole  whey,  when  taken  from  the  cheese-tub,  is  put  into  pails  or  other  vessels,  where 
it  remains  for  about  twenty-four  hours;  when  it  Is  creamed,  and  the  whey  is  applied  to  the  use  of  calve* 
and  pigs,  which  are  said  to  thrive  as  well  on  it,  after  the  cream  has  been  taken  fh>m  it,  as  before.  The 
cream,  when  skimmed  ofT  the  whey.  Is  put  Into  a  bras*  pan  and  boiled,  and  afterwards  set  in  pans  or  Jars, 
where  it  remains  till  a  sufficient  quantity  for  a  churning  be  procured,  which,  in  large  dairies,  h^ipeni 
generally  once,  but  sometimes  twice,  in  the  week."    In  Ayrshire  whey  is  given  to  horse*. 

7038.  BuUer  forming  an  imporinnt  article  of  commerce  as  well  asjbodt  the  legislature 
has  passed  various  statutes  respecting  its  package,  weight,  and  sale.  The  principal  of 
these  are  the  36th  and  38th  of  Geo.  III. 

Sect.  V.     Process  of  Cheete-maldng, 

7039.  The  production  of  cheese  includes  the  making  of  rennet,  the  selection  of  a  colour- 
ing matter,  the  setting  of  the  curd,  and  the  management  of  the  cheese  in  the  press. 

7O40L  The  milk  Jiresh  drawn  flrom  the  cow  Is  to  be  fanraedlately  strained  into  the  dishes  or  shallow 
troughs.  If  these  are  used,  in  order  to  promote  cooling,  as  the  surest  guard  against  fermentation.  The 
■ame  object  may  be  attained  by  repeatealy  drawing  off  Uie  milk  tnm.  the  coolers,  and  pouring  it  back 


7041.  To  understand  what  rennet  is,  and  its  uses,  it  is  necessary  to  premise  that  milk  is 
no  sooner  taken  into  the  stomach,  than  it  becomes  curdled  by  the  operation  of  the  gastric 
juice,  as  every  one  who  has  seen  much  of  infant  children  must  have  observed.  What  is 
called  rennet  is  nothing  more  than  the  stomach  of  an  animal  in  which  the  gastric  juices 
are  preserved  by  means  of  salt. 

701S.  The  application  qf  any  kind  of  add  will  cause  milk  to  coagulate,  as  well  as  the  Infbsion  of  several 
plants,  as  ladies'  bedttraw  (&Mium  vtrum),  butter.wort  (Finguicula  vulgaris),  and  others.  With  the 
former  plant  the  Jews  coagulate  the  milk  for  all  their  cheese }  the  Mosaic  law  prohibiting  them  to  mingle 
meat  with  milk,  and  rennet  they  consider  as  meat 

70ia  The  maw  or  stomach  qf  ruminating  animals,  which  admit  of  obtainiiiff  the  gastric  Juice  In  a  less 
mixed  state  than  those  of  others,  and  chiefly  of  a  youns  calf  that  has  been  killed  before  the  digestion  la 
perfected,  is  almost  universally  preferred  as  rennet  This  bag  or  maw  is  cleaned  and  salted  In  dlflRerent 
ways  in  diflfbrent  districts ;  but  the  following  method,  described  by  Marshal  in  his  Rural  Economy  qf 
Norfolk,  is  considered  as  one  of  the  best  *'  Take  a  calPs  bag,  maw,  or  stomach  ;  and  having  taken  out 
the  curd  conuined  therein,  wanh  It  clean,  and  salt  It  thoroughly  Inside  and  out,  leaving  a  white  coat  of 
salt  over  every  part  of  it  Put  it  into  an  earthen  Jar,  or  other  vessel,  and  let  it  stand  three  or  four  davs  { 
in  which  time  it  will  have  formed  the  salt  and  iU  own  natural  Juice  into  a  pickle  Take  it  out  of  the  Jar, 
and  hang  it  up  for  two  or  three  days,  to  let  the  pickle  drain  from  It  Re^salt  It,  place  it  again  in  a  Jar, 
cover  it  tight  down  with  a  paper  pierced  with  a  large  pin,  and  in  this  state  let  it  remain  till  wanted  for 
use  In  til  is  sUte  it  ought  to  be  kept  twelve  months ;  it  may,  however,  in  case  of  necessity,  be  used 
a  few  days  after  it  has  received  a  second  salting j  but  it  will  not  be  so  strong  as  if  kept  a  longer  time" 

7W4.  In  order  to  prepare  this  rennet  for  use.  Marshal  give*  the  following  directions  :  —  "  Take  a  hand, 
fill  of  the  leaves  of  sweet-briar,  the  same  quantity  of  the  leaves  of  the  dog-rose,  and  the  like  quantitv  of 
bramble  leaves :  boil  them  in  a  gallon  of  water,  with  three  or  four  handf\ils  of  salt,  about  a  quarter  of  an 
hour ;  strain  ofT  the  liquor,  and,  having  let  it  stand  tiU  perfectly  cool,  put  it  into  an  earthen  vessel,  and 
add  to  it  the  maw,  prepared  as  above.  To  this  is  added  a  good  sound  lemon,  stuck  round  with  about  a 
quarter  of  an  ounce  or  cloves,  which  give  the  rennet  an  agreeable  flavour.'* 

7045.  The  strength  qf  the  rennet  thus  prepared  will  increase  in  proportion  to  the  length  of  tmie  during 
which  the  bag  remains  in  the  liquor ;  the  quantity  to  be  used  for  the  purpose  of  coagulating  milk  can, 
therefore,  be  ascertained  only  by  dally  use  and  occupation.  In  general,  however.  It  may  be  stated,  upon 
the  average,  that  somewhat  less  than  half  a  pint  of  wine  measure  win  suffice  for  fiftv  gallons  of  milk« 
for  which  quantity,  in  Gloucestershire,  tlie  practice  is  to  employ  about  one  third  of  a  pint  Throughout 
the  whole  proccas  of  preparing  and  preserving  rennet,  too  much  attention  cannot  be  given  to  iU  clean. 

3X2 


1044  PRACTICE  OF  AGRICULTURE.  Part  III. 

Itnen  and  gweetncM ;  for  Lf  it  be  kept  too  loog,  lo  u  to  become  foul  or  tainted,  the  cheese  will  ioTarlably 
become  affected  by  i^  and  will  prove  unfit  for  uml 

704d  In  HoUand  a  •null  quantity  of  the  muriaUe  acid  is  used  initead  of  rennet ;  and  it  !•  the  uae 
of  this  article  which  give*  to  the  Dutch  cheese  that  pungent  relish  which  induce*  to  many  persons  to 
prefer  it 

7047.  Colouring  matter.  As  cheese  in  its  native  state,  that  is,  such  as  is  well  manu- 
factured, being  put  together  in  proper  time,  tlie  mi]k  being  of  a  proper  degree  of  warmth, 
and  in  all  other  respects  properly  pressed,  salted,  and  dried,  is  uniformly  of  a  bright 
yellow  cast,  the  idea  of  excellence  is  generally  attached  to  cheese  of  such  a  colour. 
Hence  it  has  become  necessary  for'  the  dairyman,  who  would  dispose  of  his  cheese  to 
advantage,  to  impart  a  light  yellow  orange  colour  to  it  by  artificial  means. 

7018.  'narmeriet  marigolds,  hawthorn  buds,  and  other  vegetables,  were  formerly  employed  for  this  pur- 
pose ;  but  these  have  long  since  been  rejected  for  the  Spanish  Amotto,  which  is  unquestionably  the  beat 
ingredient  of  the  kind  that  can  be  used  for  the  colouring  of  cheese.  It  is  a  preparation  of  the  romeom 
or  amotto  tree  {Bita  Ordlhna  Lia,^.  16&),  which  is  a  native  of  America.  The  red  pulp,  that  coven 
the  seeds  of  this  tree,  is  suspended  in  not  water,  and  allowed  to  subside,  and  when  dry,  u  formed  into 
cakes  or  balls,  which  are  fUrther  set  aside,  until  they  become  completely  di^  and  firm.  One  oonoe  V>f  this 
substance,  when  genuine,  will  be  sufficient  to  colour  an  hundred  wdgbt  of  cheese ;  and  this  is  tfae-eonw 
mon  allowance  in  the  county  of  Gloucester ;  in  Cheshire,  the  wrtght  of  a  guinea  and  a  half  is  considered 
to  be  sufficient  for  a  cheese  of  sixty  pounds  weight  The  usual  mode  of  applying  the  amotto  is  to  dip  a 
piece,  of  the  requisite  siie  and  weight,  in  a  bowl  of  milk,  and  rub  it  on  a  «nootn  stone  until  the  waUk, 
assume  a  deep  red  colour.  This  inf\ision  is  to  be  added  to  the  milk,  of  which  cheese  is  intended  to  be 
made.  In  such  a  quantity  as  will  impart  to  the  whole  a  bright  orange  colour,  which  will  become  the  deeper 
in  proportion  to  the  age  of  the  cheesa  The  mixing  of  the  amotto  in  no  respect  aifbcts  either  its  taste  or 
smelL 

70491  In  the  county  qf  Cheshire,  however,  a  somewhat  diffbrent  practice  obt^ns.  There,  when  the 
colouring  mattor  is  wanted,  it  is  usual  to  tie  upas  much  of  the  substance  as  may  be  deeqaed  sufficient  in 
a  linoi  rag ;  putting  it  into  half  a  pint  of  warm  water,  to  let  it  stand  over  niglit  In  the  morning,  im- 
mediately  before  the  milk  is  coagulated,  the  whole  of  this  infUsion  is  mixed  with  it  in  the  cheese^tub,  and 
the  rag  is  dipped  in  the  milk,  and  rubbed  on  the  palm  of  the  hand,  until  all  the  colouring  matter  is  com. 
pletdy  extracted.  A  more  simple  method  is  directed  by  Parkinson :  —  *'  Take,*'  savs  he,  **  a  piece  about 
the  sixe  of  a  haael  nut,  put  it  into  a  pint  of  milk  the  night  before  you  intend  to  make  cheese,  and  it  will 
dissolve:  Add  it  to  the  milk  at  the  time  the  rennet  is  put  in.  The  quantity  will  suffice  to  colour  a  cheese 
of  twenty  pounds  w^ht**  (J*arkinson  on  Live  Stodt,  vol  i.  p.  GS2L) 

7050.  Setting  the  curd*  The  proper  season  for  making  cheese  is  from  the  beginning 
of  May  till  the  close  of  September,  or  in  favourable  seasons  till  the  middle  of  October. 
Very  good  cheese,  however,  may  be  made  in  winter,  provided  the  cows  be  well  fed.  A 
certain  elevation  of  temperature  is  i^equisite  to  the  coagulation  of  milk,  and  it  may 
naturally  be  supposed  to  be  nearly  that  of  the  stomachs  of  milk-taking  animals.  Marshal 
18  of  opinion  that  from  85  to  90  degrees  of  heat,  and  two  hours  of  time,  are  the  fittest 
for  coagulation. 

7051.  Clhnate,  season,  weather,  and  pattwe  may  require  that  these  limits  should  sometimes  be  violated. 
Milk  produced  fyom  poor  clays  will  require  to  be  coagulated  at  a  higher  temperature  than  that  which  is 
procured  ft-om  rich  pastures.  In  some  dairies  the  milk  is  heated  to  the  proper  temperature ;  but  the  moat 
approved  practice  is  to  mix  boiling  water  in  such  a  proportion  as  shall  render  the  milk  of  a  proper  degree 
of  heat  to  receive  the  rennet ;  this  the  thermometer  should  be  used  to  determine:  in  hot  weather  the 
milk  in  the  cows'  udders  is  liable  to  become  very  much  agitated  by  their  running  about,  or  being  driven 
to  too  great  a  distance :  so  that  if  rennet  be  put  to  it  in  this  state,  the  curd,  instead  of  coming  in  one  or 
two  hours,  will  require  three,  four,  or  five  hours,  and  will  be  so  spongy,  tou^.  and  in  every  respect  so 
imperfect,  as  to  be  scarcely  capaUe  of  being  confined  in  the  press  or  vat  j  and  when  released  ttom  the 
press,  it  will  heave  or  split,  and  be  good  for  httle:  Whenever,  therefore,  cows  are  discovered  to  be  in  thia 
state,  which  perhaps  can  scarcely  be  avoided  during  very  hot  weather,  where  cows  are  pastured  abroad, 
in  unshelterM  grounds,  or  where  water  is  not  within  their  reach ;  it  will  be  advisable  to  add  some  cold 
fk-esh  spring  water  to  the  milk  as  soon  as  It  is  brought  into  the  dairy.  The  quantity  to  be  mixed,  in  order 
to  impart  the  proper  degree  of  heat,  can  in  this  case  only  be  regulated  by  experience  and  the  use  of  the 
thermometer.  The  efibct  of  the  water  thus  added  will,  in  both  cases,  be  to  make  the  rennet  take  dfccC 
much  sooner,  and  consequently  to  accelerate  the  coagulation  of  the  milk. 

706SL  The  proportion  qf  rennet  and  tbne  requisite  for  coagulation  have  been  ahready  mentioned  C7DI5. 
706a) :  too  much  rennet  ought  not  to  be  put  in,  otherwise  the  cheese  will  be  ready  to  heave,  as  well  aa 
become  rank  and  strong ;  the  same  efftets  will  also  be  produced  if  the  rennet  be  made  with  bad  or  foul 
materials,  or  if  it  be  too  strong  to  operate  in  the  given  time  (two  hours).  During  the  process,  the  milk 
ought  to  be  covered  so  as  not  to  lose  more  than  five  or  seven  degrees  of  its  original  heat  One  or  two 
handfols  of  salt  added  previously  to  mixing  the  rennet  will  promote  coagulation.  Some  put  in  a  bowl, 
which  is  an  absurd  ancient  custom,  and  injurious  rather  than  useftd. 

7053L  When  the  eoaguiation  has  taken  place,  the  curd  is  broken  or  cut  with  a  checse^knlfe,  which  causes 
the  whey  to  rise  throuch  the  incisions,  and  the  curd  sinks  with  more  ease.  After  a  short  time  the  cutting 
is  rcpeated^ill  more  freely  than  before :  and  is  continued  until  the  curd  is  reduced  to  small  uniform 
particles.  This  operation  will  require  aMut  three  quarters  of  an  hour :  the  cheese-tub  is  again  covered 
with  a  cloth,  and  is  allowed  to  remain  for  the  same  time.  When  the  curd  has  sunk  to  the  bottom  of  the 
vessel,  the  whey  is  taken  off  by  the  hand,  or  by  means  of  a  skimming-dish  ;  another  quarter  of  an  hour 
should  now  be  allowed  for  the  curd  to  settle,  drain,  and  become  solid,  before  it  is  broken  into  the  vat,  as  it 
prevents  the  fat  flrombeing  squeezed  out  through  the  fingers,  and  of  course  contributes  to  improve  the 
quality  of  the  cheese.  Sometimes,  in  addition  to  the  skimming-dish,  a  semicircular  board  and  weight, 
adapted  to  the  sise  of  the  tub,  are  employed.  The  curd  is  agabi  cut  as  before,  in  order  to  promote  the  f^ 


separation  of  the  whey,  and  pressure  is  again  applied  till  it  be  wholly  drawn  oflC  Great  attention  is  re. 
quisite  in  conducting  this  part  of  the  business:  and  if  any  particles  of  slip  curd  should  be  seen  floating 
in  the  whey,  it  ought  to  be  carefully  hided  off  with  the  whey ;  as  it  will  not  incorporate  with  the  solid 
curd,  but  dissolving  in  the  cheese,  causes  whey..springs,  as  already  mentioned,  and  materially  impairs  its 
soundness.  If  the  whey  be  of  a  green  colour,  when  loaded  or  pressed  out,  it  is  a  certain  criterion  that  the 
curd- has  been  properly  formed :  but  if  it  be  of  a  white  colour,  it  is  equally  certain  that  the  ooagulatioa 
is  Imperfect,  the  cheese  will  be  sweet,  and  of  little  value,  and  much  valuaUe  caseous  matter  willbe  com. 
pleteiy  thrown  away.  In  the  counties  of  Norfolk  and  Suffblk,  the  cheese  manufocturers  have  recourse  to 
a  somewhat  different  method  for  extracting  the  Whey,  which  is  worthy  of  notice :  when  they  think  the 
milk  sufficiently  coagulated,  they  lava  strainer  in  ft  baaket  made  for  the  purpose ;  into  which  they  put  the 
ounl.  and  sufRir  it  to  remain  there  for  some  time  to  drain,  before  they  break  the  curd.  When  the  curd 
is  sufficiently  drained,  it  is  put  into  two  or  three  separate  vessels,  and  is  broken  with  the  hand  as  unaU  aa 
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ponible.  During  thlt  part  of  th?  proceM  salt  U  Mattered  over  the  curd,  and  intimately  mixed  wkfa  H : 
the  proportion,  however,  ha<  not  been  correctly  ascertained,  and  it  regulated  by  experience 

7054.  Management  in  the  press*  The  breaking  and  salting  completed,  a  cloth  h 
spread  over  the  cheese  vat,  and  the  broken  curd  being  packed  into  it,  and  covered  up 
with  the  cloth,  a  smooth  round  board  is  laid  over  tlie  vat,  whicli  is  usually  filled  to  the 
height  of  one  inch  above  the  brim,  to  prevent  the  curd  from  shrinking  below  its  sides, 
when  the  whey  is  squeezed  out. 

7055.  The  tohole  is  then  put  into  a  press  for  two  hours,  and  as  it  is  of  the  utmost  importance  that  every 
drop  of  whey  should  be  expressed,  skewers  are  thrust  into  the  cheese  through  the  holes  in  the  lower  port 
of  the  vat  to  facilitate  its  escape.  The  two  hours  expired,  the  cheese  is  taken  out  and  put  into  a  vessel 
of  warm  or  hot  whey  for  an  hour  or  two,  in  order  to  harden  its  skin.  On  taking  the  cheese  out  of  the 
whey  it  is  wiped  dry.  and  when  it  has  become  cool,  is  wiped  in  a  dean  dry  cloth,  of  a  finer  texture,  and 
again  submitted  to  the  press  for  six  or  eight  hours  The  cheese  is  now  turned  a  second  time,  and  is  taken 
to  the  salting  room,  where  it  is  rubbed  on  each  side  with'satt ;  after  which  it  is  wrapped  in  another  dry 
cloth,  of  a  finer  texture  than  either  of  the  preceding*  clottts,  and  is  again  pressed  for  twelve  or  fourteen 
hours ;  if  anv  edges  project  these  are  paired  off,  and  the  cheese  being  laid  upon  a  dry  board,  is  turned 
every  day.  In  the  salting-room  cheese  should  iieJcept  warm  until  it  has  had  a  sweat,  or  has  become  regu. 
larly  dry  and  somewhat  stiflT;  as  it  is  \rarmth  that  ripens  cheese,  improves  its  colour,  and  causes  it  when 
cut  to  have  a  flaky  ai^eanuice,  which  is  the  surest  sign  of  superior  excellence. 

7056.  Management  in  the  cheese^oonu  After  the  processes  of  salting  and  drying  are 
completed,  the  cheeses  are  deposited  in  the  cheese-room  or  loft,  which  should  be  airy  and 
dry ;  but  on  no  account  should  hard  and  soft  cheeses  be  placed  in  the  same  room,  for 
the  dampness  or  moisture  arising  from  the  latter  will  cause  the  hard  cheese  to  chill, 
become  thick  coated,  and  often  spotted.  Throughout  the  whole  process  of  cheese- 
making,  the  minutest  attention  will  be  requisite ;  for  if  tlie  whey  be  imperfectly  ex- 
pressed, or  the  rennet  be  impure,  or  the  cheese  be  not  sufficiently  »Uted,  it  will  become 
rank  and  pungent  For  this  defect  there  is  no  reme4y.  The  imperfect  separation  of 
the  whey  will  cause  cheese  to  heave  or  swell,  as  well  as  to  run  out  at  the  sides. 

7057.  In  order  toprevetU  at  mil  at  to  stop  thit  heaving^  the  cheese  must  be  laid  in  a' moderately  cool  and 
dry  place,  and  be  turned  regulariv  every  day.    If  the  heaving  be  very  considerable,  the  cheese  must  be 

{>rickcd  on  both  sides  in  several  places,  particularly  where  it  is  most  elevated,  by  thrusting  a  skewer  into 
t :  by  this  pricking,  tliough  the  heaving  will  not  be  altogether  prevented,  a  passage  will  be  given  to  the 
confined  air,  the  heaving  or  swelling  will  consequently  be  considerably  reduced,  and  the  cavities  of  the 
cheese  will  be  less  offensive  to  the  eye.  Another  remedy  for  heaving  in  cheese  consists  in  applying  a 
composition  of  nitre  and  bole  armoniac,  which  is  vended  in  the  shops  under  the  name  of  cheete-potmlcr. 
It  is  prepared  by  mixing  one  pound  of  saltpetre  with  half  an  ounce  mlwle  armoniac  thoroughly  together, 
and  reducing  them  to  a  very  fine  powder.  About  a  quarter  of  an  ounce  of  tliis  is  to  be  nibbed  on  a  cheese, 
when  put  a  second  and  third  time  into  the  press,  half  on  each  side  of  the  cheese  at  two  different  meals, 
before  the  salt  is  rubbed  on,  that  the  cheese  may  be  penetrated  with  it.  This  preparation  is  very  binding, 
and  sometimes  proves  serviceable,  but  the  nitre  is  apt  to  impart  an  acid  taste ;  and  if  too  much  be  arolied, 
and  the  cheese  should  be  exposed  to  too  great  heat,  the  quantity  of  air  already  confined  in  it  will  be  in. 
creased  by  fermentation,  and  the  cheese  will  swell  much  more  than  it  would  if  no  powder  had  been  rubbed 
ia    The  greatest  care,  therefore,  will  be  necessary  whenever  this  remedy  is  adopted. 

7058.  Hard  and  spotted  cheese  may  be  restored  in  the  following  manner :  take  four  ounces  of  pearlash, 
and  pour  sweet  white  wine  over  it,  until  the  mixture  ceases  to  eflbrvescc:  Filter  the  solution,  dip  into  it 
clean  linen  cloths,  cover  the  cheese  with  them,  and  put  the  whole  into  a  cool  place,  or  dry  cellar.  Repeat 
this  process  every  day,  at  the  same  time  turning  the  cheese,  and,  if  necessary,  continue  it  for  several  weeks; 
Thus  the  hardest  and  most  insipid  cheese,  it  is  affirmed,  has  frequently  recovered  its  former  flavour. 

SicT.  VI.     Catalogue  of  the  different  Sorts  of  Cheeses  and  other  Preparations  made 

from  Milk* 

7059.  Of  cheeses,  we  shall  first  enumerate  the  Britisl)  sorts,  and  next  those  peculiar 
to  foreign  countries :  the  description  of  each  will  be  such  as  to  enable  any  ingenious 
dairyist  to  imitate  them. 

7060.  The  brick-bat  cheese  Is  so  nained  fVom  the  form  of  the  mould ;  it  is  formed  of  new  milk  and  cream 
in  the  proportion  of  two  gallons  of  the  former  to  a  quart  of  the  latter.  It  is  principally  made  in  Wiltshire, 
in  the  month  of  September,  and  should  not  be  cut  until  it  Is  twelve  months  okL 

7061.  Chedder  cheese,  so  named  fTom  the  vale  of  that  name  In  Somersetshire,  where  It  is  exclusively 
made.  It  is  made  in  cheeses  about  thirty  pounds  each,  which  have  a  spongy  appearance,  and  the  eyes 
are  filled  with  a  limpid  and  rich,  but  not  rancid  oil. 

7002.  Cheshire  cheese  is  in  universal  esteem ;  it  is  made  fTom  the  whole  of  the  milk  and  cream,  the 
morning's  milk  being  mixed  with  that  of  the  preceding  evening,  previously  warmed.  The  general  wdght 
is  sixty  pounds  each  cheese. 

7063.  Dunlop  cheese  («o  called  ttorn  its  having  been  first  brought  to  the  Glasgow  market  by  a  carrier 
who  lived  in  the  parish  of  Dunlop,  in  Ayrshire,)  has  been  made  in  the  district  of  Cunningham  in  Ayrshire, 
from  time  immemorial  The  quality  of  this  coeese  has  certainly  not  been  equalled  in  any  other  part  of 
Scotland,  and  scarculy  surpaiMed  in  England.  According  to  Alton,  It  is  ^*  milder  in  its  taste,  and 
fatter,  than  any  English  cheese  whatever."  The  following  directions  are  firom  this  author's  Dairy- 
Husbandry. 

70&I.  When  »m mamf  eonu  an  hadm  ph*  JImm om tkaitkar  havvbMicleKTllwd.aadplacadfiithcinUk-haiuetiUMmaeh 
mUlc  tvM  furm  <■  cActm  qf  «ii.y  tolrraUt  tiae  nxry  thm  Mey  an  la  collected  at  vlll  fotrm  •  chetM  ofa  proper  iIm.  When  the 
wititfl  (tfrice  a  dau),  the  milk,  u  it  come*  from  the  cows,  is  chcew  is  to  be  made,  the  cream  i«  akimmed  from  the  milk  hi 
naiMrd' through  a  lieTc  (pn>rlndAll5  termed  a  nubejf)  to  remoTv  the  coolcn,  and  without  beins  heated  U,  with  die  milk  that  li 
iiiiparttJea  into  «  bova  ( vat),  and  vhen  the  whole  t«  collerted,  drawn  ttam  the  rows  at  tiie  time,  peawd  through  the  «i<;Te  into 
it  n  foRiKd  Into  enn^  by  a  mlxlui«  of  xonncc  Aa  milk  vequirca      the  cuid-vat ;  and  the  cold  milk  from  which  the  cream  haa 

'     a  of      been  taken  it  heated,  to  as  to  raiie  the  tempeimtnre  of  the  whole 

maas  to  near  blood  ht-at ;  and  the  whole  i>  coaaulatcd  by  roe«n> 
of  rennc-t  c&refuUy  mixed  with  the  milk,    llie  cream  l»  put 

, ..  „  „^ , , into  the  curd-Tat,  that  Its  oily  paru  may  not  be  mfdted,and  the 

heat  to,  makv  up  tome  part  of  that  which  is  lost,  by  miilog  •  ■kimmed  milk  ia  heated  as  much  as  to  raise  the  whole  to  near 
quonUty  of  hot  water  into  the  curd  vat.  animal  heat     The  utmost  care  U  ^ways  taken  to  keep  the 

706S,  When  Ou  amt  on  aJUrm  aremdao  numtrtma  at  lagUd  milk  In  all  stages  of  the  operaUon  free,  not  only  from  every 
mUk  tngkunt  tt»  make  a  ekttm  tvery  Hmt  Uuff  an  mUktdp  the  admixture  or  imiwritr.  but  also  from  being  hott  by  <ual  air 
milk  is  stored  about  six  or  eight  iw&S  deep  in  the  coolcn  that      arising  frau  oddity  In  nv  mllkf  ■utaMnce,  putrid  wvtav,  llie 
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, ^orviyodMrMdialUMft  Mi4Uk*-         707f  jUUmi ■MrwWwM  ww*l te  W  < 

^ Ok  from  bcoaaili«  war,  which  when  It      fotiOfc  Ahy,  ■mryetwitheaTfwiphtloB.    Tlie  KioncrifaB 

h«j>|MiM  £TC«tl7  ItUoi**  th*  chwM.  whtgrl«rwno*«d  after  the  cc^piltfaa  at  th«  milk,  k>  aiaeli 


~fdG6.  ^ (OTVmter*  at  which  th«  milk  ta  kOTC  ftom  tha  th«b«lCT.    Butif  thecuid  toMft,ftain  baiMfcc  um  cold, 

tlm*  It  b  diawn  from  th«  eowt  ail  hit  temcd  into  cheaw.  icqulrHinorc  time,  and  to  be  mora  jroaUy  dealt  with:  as  ochc«w 

icadj  to  be  pat  op  to  dr;.  b  a  matter  of  crmt  importance,  and  wiat  mvch  at  the  curd  and  of  the  te  would  go  olt  with  the 

■boold  be  cateftiUY  attended  to.    The  mUk,  when  taken  mm  whey.    And  when  the  cvrd  haa  been  fanned  loo  hot,  tike  aams 

the  cow,  ou^  to  be  a«  Mwn  aa  poarihle  cooled  to  below  A5%  candon  to  ncoeMan.    PRctpkatton,  or  handling  the  eord  too 

or  betwen  that  and  AO*  on  Palmnhclt'a  wale:  to  cool  it  rouithly,  would  add       ■  - 

aneedllT,  nd  to  fhcilliate  the  aepantkin  or  ttalnii  0 
atmalf quantitj  ti  clean  cold  water  to  icneraOy 
the  milk  in  each  coder;  and  when  the  itone  or 


^^,        „ , _  ttill   BOR  of 

tibe  oily  matter :  and,  m  haa  bean  aliendj  mofioned,  hot  waiv 
or  wherthould  be  put  on  the  curd  when  It  to  wA  and  cold; 

, and  cold  water  put  on  when  the  cnid  to  tet  too  hot. 

that  have  been  deacrlbed  are  owd,  the  milk  wttl  cool  hi  them         7074.  Aflfr  ike  cAem  Uftdimtotki  fnaa  to  ramains  fee  the 
r  than  in  die  wooden  dtohes  fiamerlj  in  uw.    If      fint  time  about  an  hour,  or  leM  than  two  Iwun,  tUl  to  to 


mperatuze,  J 
I  thought  n 


prouerlT  cart  up  the  oream,  which  It  to  thought  neceawry  It      doth  put  round  it  ever;  fcur  or  dz  hours  tUl  the  cbeew  to 

ittaM  do  even  when  the  whoto  to  to  be  fbrmed  Into  cheew,      completed ;  whkh  to  generally  done  in  the  coozae  of  a  day  and 

in  become  wmr,  and  ac<pilji  a  bad  taate^      a  half,  two,  or  at  meet  three  dajr»  after  H  waa  fiiat  put  wndfg 

mMmg  to  veiT  dUIVrcntly  d 
hatTi  to  In  Engind.  In  S 
tto  the  cord  atf&r  it  haa  be 


ahoulddo 

and  the  milk  will  won  oecome  loar,  ana  aniiiuw  ■  oea  laaie. 
If  it  to  not  brought  to  neer  that  degrwof  temperature ;  but  if 
to  cets  into  a  lower  tomperatara  than  about  50*  the  milk  ac- 
qniree  an  indpld  and  unplawant  laato,  of  which  It  carniot  be 
■gain  diverted ;  tt  dow  not  coegutorte  nearly  w  weU,  and  dto 
Setae  made  from  U  to  wA  and  Inadhedve,  the  cord  dilBcalt 
to  be  wperated  ft<am  the  wh«y,  and  the  mUk  and  cheaw  axe 
never  weU  taaied. 

7067.  MUk  9mgki  to  bt 
leAra  drammfivm  flU  com, 

tuie,  and  Cor  that  pupow  a  then _^      

the  mllk-hfliue.  If  coagulated  much  warmer,  the  curd  to 
tough,  hanli.  and  too  adhertve  t  mudi  of  the  butteraoeoua 
matter  to  inelted.  and  goat  off  with  the  whev,  and  the  eheew 
beooroet  hani,  dn.  tou|ii,and  lartetart ;  and  if  the  milk  to  too 

..    . (d,  the 


theneek 

7075.  nt  mroau 
the  Scotch  dairicafr« 


irrnktH 


bt  wagidtltd  t  mmrls  ttt  netoralAt 
w,  or  from  90  to  95  daneet  of  tempei 
M  a  thermometer  ou^t  to  be  uwd 


MT  mixed 

^      ,  —  r  — j1o1*»  ■ad  cut  w;  unall  by  meant  of  the 
knlfr,  as  has  been  already  mentioned.    Thto  tc 

the  purpoto  Jurt  m  wcU  ea  the  raodepuzsacd  in ^ 

lAcrwanto  dewrtbed,  which  to  far  more  troubtewme. 
be  much  more  eBpenclTe,  both  tai  waato  of 
and  in  labour,    llie  ncaicrt  ddect  1 
that  thi 


ofwlt.il 


It,  does  not  nart  with  the 

,  and  t£e  dtecw  continues  to  be  so  soft  that  It  to  with 

difllculty  that  it  can  be  kept  together.  Even  when  the  ntmort 
pains  are  taken  to  extract  the  whey,  and  to  give  It  solidity  and 
■rmnaa.  vaakMxm  holes,  which  in  dairy  laMuage  are  termed 
"  eyes,"  wtiey-<frops,  or  spr|pgi,  frequently  break  out  en  the 
<4iaow;  and  it  to  always  Mft,  tough,  and  of  an  Insipid  tasto. 
70C8.  WkeMver  tht  mUk  U  cOMfrfstWjy  oM^Wulerf,  the  curd  to 
roken,  hi  ordtr  to  let  the  seram  or  whey  be  separated  and 


taken  off.  8ome  break  the  curd  slightly  at  flrrt,  by  making 
cross-scom  with  a  knife  or  a  thin  piece  of  wood,  at  about  one 
or  two  inches  dtotanoe,  and  Intertecthig  each  other  at  right 
angles;  and  thaw  are  renewed  still  man  closely  after  some  of 
the  whey  hw  bem  diachargad.  But  others  break  the  whole 
curd  rather  more  minutely  et  onoe  with  the  skimming  dish, 
the  hand,  or  any  thing  oonvenient ;  but  they  do  not  break  or 
churn  it,  m  to  donein  England.  When  thto  toat  method  to 
mnened,  the  whey  coums  efi' rather  too  whhe  and  rich,  or  with 
too  mudi  of  the  cream  at  flirt ;  but  it  comes  mort  copiously, 
and  it  to  only  for  a  ftrw  minutes  at  flrrt  that  the  whey  is  too 
rich.  By  the  method  flrrt  mentioned,  the  wher  does  not  coma 
off  w  copiously  nor  w  rich  at  fint,  m  when  the  curd  to  mora 


7069.  Wh»»ikaeo^fmtmmhMbtmJbrmed0l»froftrtmmptrm. 
iimt  neither  too  cold  nor  too  hot,  breaking  the  curd  minutely, 
hut  gently  end  softly,  scams  to  be  mort  proper:  for  though  the 
wh«y  to  a  little  too  whito  at  flrrt,  that  to  soon  oeer:  It  oomce 
aft'  abundantly  pure  In  a  few  minutes  after ;  and  to  flows  more 
ondoosly  than  when  the  curd  to  slightly  broken  at  iiist.  1  ha 
■dVanuge  of  a  speedy  dtoctaaxge  ofthe  whey,  m  it  saves  time, 
and  peeventa  the  cord  flnom  becoming  too  cold  and  acquiring 
any  bad  taeto  or  flavour  (which  it  often  oontractt  when  neg- 
lected at  that  stage  of  the  operation),  to  an  ampto  oompematlcn 
fbr  any  small  quinti^  of  the  oUy  pasta  that  m«y  came  off  at 

7070.  IM^IIuwiUkktUm  eMtor  <oe  ceU  or  tee  M  »««■ 
tmgmlaM,  I  would  raooamcnd  breaking  tha  curd  m  dlghtly 
and  easiW  m  poesible  at  flrrt :  if  too  hot,  the  whey  naturally 
oomes  off  copiously,  but  It  to  too  white,  and  contains  a  portion 


^ iw  in*  the  aato- 

Ing  in  Scotland  is,  t^  the  salt  to  generally  applied  to  tha 
chews  merely  by  guess,  wherew  it  on^  to  be  mote  careAilIy 
regulated.  Half  an  ounce  of  wit  to  every  Engltoh  po«ad  of 
chcew.  or  et  mart  diiiteen  ouncw  to  twcntv-fimr  pnnnda 
Engltoh,  toa  suAckm  quanttoy.  Too  much  salt  lendcvs  tha 
cheuedry,tough,  and  hard;  and  If  asafBctontqaantlty  tonel 
given,  the  chetae  win  become  putrid. 

7076.  OUmm  mmdt  ra  StPiiamd  are  never  washed  or  grtaaad 
with  butter,  w  Is  done  in  Cheshire.  The  Soots  chcetw  oantaln 
the jpeaw  Intemallv,  and  not  on  the  outside. 

7077.  Wkm  On  dunt*  im  SaHtamd  an  mttimatdff  toftxn  Awe 
ikt  fnu,  and  whldi  to  generally  after  two  or  three  days  mm 
the  time  they  were  flrrt  placed  under  it.  they  are  cxuused  far 
a  week,  to  Uw  drought  and  heat  of  uw  iaimti^  KitchtB ; 
not  to  excite  sweating,  but  merely  to  dry  them  a  little  bcfara 
they  are  pieced  in  the  store,  where  a  small  pottkn  of  heat  or 
drought  is  admitted.  While  they  remain  in  the  kUchen,  they 
are  turned  over  three  or  km  timw  evciv  day ;  and  wiMweva- 
they  begin  to  harden  a  little  on  the  ouiskie,  tbqr  are  laid  np  on 
the  sheivas  ofthe  More,  where  they  are  turned  over  once  every 
day  or  two  days  far  a  week  or  w,  till  they  are  dry ;  and  twioa 
every  week  afterwards. 

7078.  Tht  tlon-hamtmfir  tktni  in  Seatlamd  are  hi  pieiwtleQ 
tothe  site  of  the  dairy,  generally  a  small  place  adiolning  the 
milk-bouw,  or  at  the  end  ofthe  bam  or  other  boilditows,  where 
racks  are  placed,  with  w  many  shelves  w  hold  the  rheesw 
made  far  toe  season.  Where  no  paitlcnlar  plaoe  to  atepercd, 
the  racks  are  plaoed  In  the  bam,  whkh  to  win  rally  empty 
duringsummer;  oriomelin  thecheeswonihelloarof  agacxai 
over  same  part  of  iheir  dwrtting-house. 

7079.  If^h«f«rer  Iht  dkcstrs  err  ttortd,  thty  are  not  sweated  er 
put  into  a  warm  place,  but  kept  cool.  In  e  place  in  a  medium 
atate  between  damp  and  dry,  without  the  con  being  allowed  to 
shine  on  them,  or  yet  a  great  current  of  air  adinined.    Tea 

» >»B      mach  air,  or  the  rays  ofthe  son,  would  dry  the  chcteet  too  fte, 
neg-      diminish  their  vreli^t,  and  make  them  crack:  and  heat  would 


It  or  wetsplre,  which  extracts  the  fet,  and 
ig.    But  when  they  are  kept ' 


iraceotts  matter  in   the  curd ;  and  the  oomplcto  sound  and  good. 

„      flnt  adds  to  that  evil,  and  brli«s  off'  still  more  of         7080.  Oe  the  tt 

the  oily  substance  from  the  curd,  to  the  Impoverishment  ofthe  It  to  difllcult  to 

oheew.    tkich  quick  agitation  too  tends  to  render  the  warm  "       '     '    -^ 
curd  still  mora  tough  and  adhadve.    When  the  milk  hw  been 


to  faoduce  hwving.    , , . 

iMeily  similar  to  that  of  a  bam,  the  doors  of  which  are  not 
mnrh  open,  and  but  a  moderate  current  of  ato  admhtcd,  the 
cheeew  are  kept  bi  proper  shape,  neither  m  (fay  w  torvnd  their 
eklns,  nor  w  damp  w  to  render  them  mouldy  on  die  outside, 
and  no  panlal  fermentation  to  excited,  but  the  thteia  pieserved 

-■  — -•  —  i. 

campewiirftatit  of  the  Scots  and  En^ish  cheaw 
o  oifer  any  opinion :  there  to  not  only  wch  a 


too  cold  at  the  time  the  cnid  ww  farmed.  U  will  be  by  far  too 
r  broken  at  flrrt :  and  when  that  to  d 
11  coma  off  with  tha  whrv:  hithato 
'     •  possible. 


■oft  to  be  minutely  b 

M  ofthe  curd  Will  <       _  

.  „d  should  be  dealt  wltti  w  genUy  w  postibfe. 
7071.  Afltr  tht  emrd  hat  Asm  &roA«i,  the  whey  ooaht  to  be 


nau  or  tne  weatner.  ana  many  uifimtr  ac 

to  atoo  such  a  dlvenity  in  the  taste  ofthe  eoiwunen,  that  it  to 

if  perfection  e^"*"   *■     ~  -«-•  ™«.- 


ifsls  speedily  w  it  cen  be  done,  and  with  m  Uiueftirther 

— . g  or  handling  the  curd  wpoaslble.    It  Is  still  necessary, 

however,  to  tan  It  up,  cut  h  with  a  knife,  or  break  It  gently 


bring  f  cwerd  both  Sooto  end  English  cheats,  of  different 
eorts  and  agn,  some  sound  and  others  unsound  or  putrid,  and 
to  ask  each  lady  and  gentleman  at  table  which  ttiev  prefer. 
Do  you  mt  Bcols  or  En^toh  ?  colound  er  white  ?  old  « 
new  ?  sound  or  unsound?  &c.  The  twte  of  sohm  to  so 
vitiated,  as  to  like  bert  the  putrid  parts,  which  abound  with 
animalcttla,  and  touch  the  ollkctory  nerrw  before  they  reMh 
the  mouth ;  others  prefer  thw  which  to  sound.  The  8cota 
*^  "  '  ut,  acrid,  and  ponnent  in  the  tasto 

It  to  not  to  higfa  flavou 


t,the  proper  quantity  of  salt  minutdy  mixed  Into 
L ^_, — .  ._.^--^ — TwShlnashilkof 


than  the  L ^ 

probably  to  the  biferlori^  of  die  pwtote  and  climate,  or  p 
totheroodeofmanufecUnlng  it.  It  to  milder  In  the  taatej 
cenerally  fetter,  than  the  English  chcew.  A  small  mond  or 
Engltoh  cheew  after  a  good  dlniMr  may  be  better  felt  In  the 
mouth  than  the  softer  and  milder  chcew  of  ScoUand :  hut  if 
any  comldcraUe  quantity  to  to  be  eaten,  the  Utter  will  not  be 
felt  BO  hot  and  heavy  In  the  stomach  tt  the  same  quantity  of 
&igltoh  c»- 


with  the  hand,  tet  order  to  facjliu^a  the  sepsaraUoaofthe  whey 
from  the  curd. 

707«.  WhtH  tht  carrf  hat  eontUUaM  a  Ktae,  it  to  cut  with  tha 
cheew  knife,  gently  at  flnt,  and  mora  minutely  w  it  hardens, 
wwtobttngpfl'thawhey.  When  the  whey  hw  been  mosdy 
extracted,  the  curd  to  taken  up  from  the  curd-boyn,  and  being 
cut  Into  pivcw  of  about  two  inchw  in  thickness,  it  to  placed 
Into  a  sort  of  vat  or  sieve  with  many  botes ;  a  lid  Is  ptoced  ovw 
to,  and  a  slUht  prewure,  wy  flten  thrw  to  four  stonw  avelrdu* 
potoe;  and  the  curd  to  turned  up  and  cut  small  ever*  ten  or  fif- 
teen mlnutw,  and  occasionally  preaMd  with  the  hand  dbiong  w 
it  contlnuw  to  discharge  serum.  Wben  no  more  whey  can  be 
drawn  off  hn  thew  means,  the  curd  to  rat  w  small  w  noMlbla 

with  the  knlfe,the  proper  quantity  oft"— ' 

It  In  the  curd-boyn,  and  placed  In  the  < 
thin  canvaai,  and  put  under  the  prau. 

7081.  GUm4XSter  cketMe  is  in  rery  coiuidenible  demand  from  its  mild  taste,  which  suits  most  palates, 
especially  those  trf  the  young  and  of  simple  babiu :  there  are  two  kinds,  double  and  single,  the  first  made 
from  the  mUk  and  cream,  and  the  Utter  with  the  milk  deprired  of  about  half  the  cream :  the  latter  arc  of 
course  the  least  valuable;  but  as  they  may  be  often  mistaken  for  the  former,  upright  dairymen.  Marshal 
observes,  impress  a  heart-shaped  stamp  upon  them  to  distinguish  them  from  the  former.  They  are  made  of 
various  sixes,  from  twenty  to  seventy,  or  even  eighty  pounds  weight,  but  generally  from  fifty  to  sixty  pounds. 

7082.  OnvM,  or  »ame^hee$e^  is  made  by  steeping  over  night  in  a  proper  quanUty  of  milk,  two  parts  of 
sage,  one  part  of  marigold  leaves,  and  a  little  parsley,  after  they  have  been  bruised.  On  the  following 
morning,  the  greened  milk  is  strained  off,  and  mixed  with  about  one  third  of  the  whole  quanUty  intended 
to  be  run  or  coagulated.  The  green  and  white  milks  are  run  separately,  the  two  curds  being  kept  apart 
until  they  be  ready  for  vatUng :  thcM  may  be  mixed,  either  evenly  and  intimately,  or  Urregularly  and 
fknciAilly,  according  to  the  pleasure  of  the  manufacturer.  The  management  is  the  same  as  for  con 
cheese.    Green  cheeses  are  made  in  the  vale  of  Gloucester,  as  also  in  Wiltshire. 
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7083.  Lbteolnskire  dtee$e  !•  made  bjr  adding  the  cream  of  one  meal*«  milk  to  that  which  comes  imir cdi. 
ateljr  fhnn  the  cow ;  it  is  prcMed  gently  two  or  three  timet,  and  i«  turned  for  a  few  days  previously  to 
l)eing  used.  It  is  chiefly  made  in  spring,  but  the  richest  is  that  made  in  autumn.  It  will  not  l^eep  alwve 
three  months. 

7064>.  Norfolk  ekee$e  is  made  from  the  whole  of  the  milk  and  cream ;  the  sise  is  from  thirty  to  fifty 
pounds ;  it  is  generally  coloured  yellow,  and  is  reckoned  a  good  keeping  cheese. 

7065.  Sqflt  or  $tip-ooeU  cheese,  is  made  from  new  milk  hot  from  the  cow.  and  the  afrerings ;  and  what  is 
required  to  make  one  pound  of  butter,  will,  in  general,  make  one  pound  or  cheese :  this  Lb  a  email  soft  rich 
cheese,  which  must  be  used  immediately. 

708(1  Stilton  cheese,  which,  flrom  its  peculiar  richness  and  flavour,  has  been  called  (he  Parmesan  of 
England,  is  made  in -the  following  manner:— The  night's  cream  is  put  to  the  morning's  milk  with  the 
rennet ;  when  the  curd  is  come,  it  is  not  broken  as  is  usual  with  other  cheese,  but  is  tak^n  out  whole,  and 
put  into  a  sieve  to  drain  gradually ;  while  draining,  it  is  gently  pressed  till  it  becomes  Arm  and  dry,  when 
it  is  placed  in  a  vat,  a  box  made  exactly  to  fit  it :  as  it  is  so  extremely  rich,  that  without  this  precaution 
it  is  apt  to  bul^e  out,  and  break  asunder.  It  is  afterwards  kept  on  dry  hoards,  and  turned  daily,  with  cloth 
binders  round  it,  which  are  tightened  as  occasion  requires^  After  being  taken  out  of  the  vat,  the  cheese 
is  closely  bound  with  cloth  till  it  acquires  su£Bcient  firmness  to  support  itself :  when  these  cloths  are  re- 
moved, each  cheese  is  brushed  once  every  day  for  two  or  three  months,  and  if  the  weather  be  moist,  twice 
every  dav ;  the  tops  and  bottoms  are  treated  in  a  similar  manner  dail^  before  the  cloths  arc  taken  oflT. 
Stilton  cneese  derives  its  name  fh>m  the  town  where  it  is  almost  exclusively  sold  ;  it  is  made  principally 
in  Leicestershire,  though  there  are  also  many  who  manufacture  it  in  the  counties  of  Huntingdon,  Rut- 
land,  and  Northampton.  Sometimes  the  cheeses  are  made  in  a  net,  resembling  a  cabbage  net,  which  gives 
them  the  form  of  an  aoom ;  but  these  are  neither  so  good  nor  so  richly  flavoured  as  tnose  made  in  vats, 
having  a  thicker  coat,  and  being  deficient  in  that  mellowness  which  causes  them  to  be  in  such  general  re- 
quest. {Bath  Papers,  vol.  iii.  u  152, 153.)  Stilton  cheese  is  not  reckoned  to  be  sufficiently  mellow  for 
cutting  until  it  is  two  years  old,  and  it  is  not  saleable  unless  it  is  decayed,  blue,  and  moist  In  order  to 
mature  them  the  more  rapidly,  it  is  a  fluent  practice  to  place  the  cheeses  in  buckets,  which  are  covered 
over  with  horscdung.  Wine  is  also  reputed  to  be  added  to  the  curd,  in  order  to  accderate  the  ripening 
of  the  cheese. 

7087.  Cottmnham  cheese^  firom  the  town  of  that  name  in  Cambridgeshire,  is  a  thicker  kind  of  creand 
cheese  than  the  Stilton  :  its  superior  delicacy  and  flavour  are  attributed  to  the  fragrant  nature  of  the 
herbage  on  the  commons  on  which  the  cows  are  pastured,  and,  according  to  Professor  Martyn,  to  the 
prevalence  of  Pua  aquitica  and  pratensts. 

7088.  Stuffbtk,  or  skim  cheese,  is  made  of  skimmed  milk ;  it  forms  a  part  of  every  ship's  stores,  not  being 
so  much  aflTected  by  heat  as  richer  cheese,  nor  so  liable  to  decay  in  long  voyages. 

7089.  Wiltshire  cheese  is  made  of  new  milk  coagulated  as  it  comes  from  the  cow  :  sometimes  a  small 

Siantity  of  skimmed  milk  is  added.     In  some  dairies  it  is  manufactured  in  winter  as  well  as  summer ;  in 
e  former  case  it  is  liable  to  become  scurfy  and  white  coated ;  the  last  of  which  defects  is  fhH]uently  con. 
cealed  by  a  coat  of  red  paint 

7090.  Of  foreign  cheeses,  the  most  common  is  thfe  Dutch  cheeses  this  is  prepared  much 
in  the  same  manner  as  tlie  Cheshire  cheese,  excepting  that  muriatic  add  is  used  instead 
of  rennet,  which  renders  it  pungent,  and  preserves  it  from  mites ;  that  of  Gouda  is 
preferred. 

7091.  Parmesan  cheese  (formaggio  di  grana,  cheese  used  in  a  granular  form,)  is  made  in  the  Duchy 
of  Parma,  and  in  various  places  in  Lombardy.  It  was  formerly  supposed  to  be  made  from  the  milk  of 
goats,  but  it  is  merely  a  skira-milk  cheese,  the  curd  hardened  by  heat,  well  salted,  pressed,  and  dried,  long 
kept,  and  rich  in  flavour  from  the  rich  herbage  of  the  meadows  of  the  Po,  where  the  cows  are  pastured. 

709t.  IVUprwcM,  acoonllnKtoFiyor,  (08/APiip«rf,  Tol.Til.)  otT,  ■water  pt  r  .,     -  -  -  i^  Tt^  to 

kM&Uows:— The  flveninff**  milk,  after  having  bean  tkimmcd  caolit,MM         .        _, LUT4i 

In  tha  momhiff,  and  stanainK  till  ten  o'clock,  and  the  mom*  which  ia  thi:    !  ^  i^Uai  r^^-  ^CiO  ^iI^il^  la  ^  tnh  t<.  uir^r_    V^'hpi 

Inn's  milk  skimmed  about  two  houn  after  it  Is  drawn  from  the  drained,  it  !:■  i  <  iti  mV'  it  wwdvcv  buop,  4n.]  ^LtcMf i  h4^i  n  boTidiid 

cow,  are  mixed  tofcethcr.    The  mixture  Is  then  luspendcd  in  weight  laid    '>  if  fi'i  hair  an  IjHnr  i  ehe  clftb  in  ilim  rrmomO, 

a  oo|ipcT  cauldron  over  a  wooden  fire  i,flg.  S3.),  and  rrcqu«!ntlT  and  the  cbei  - 1   '-A  ne  r^^lacvt  In  Ihi?  hM*}?  it  lakl  vn  a  ilnetr  j 

•tirrad  till  it  attains  about  HV  at  Fahrenheit ;  the  rennet  ta  here  It  remsi:>  J-'i  itm  ur  Omr  d.tvi^  nl  Ibe  titd  <J  *hiL:b.  ii 

a  put  in,  and  the  co|iper  bdng  remoTed  firom  the  (ire,  tiaa  U  sprinkled  ' '^'  r  wliilt  uJt ;  mk  ^rfHUfnil:  l«  TFt>«alEd  rttrj 


cooculation  quickly  takts  place,  and  the  curd  is  afterwards  second  da;  i  "^   nl.rjut    thtrf?  il^tri^  LT  ft  ttr  ■untmef^  nntt  tjt 

woAed  with  a  ttlrk  till  it  Is  reduced  to  a  small  grain.    The  about  forty  ■.-   iMtv-tiiv  dar^  H  It  Ixr  wEnrrr,  tn^r  whirl]  my 

whey  now  iXxupiCB  the  surface,  and  a  part  of  it  beina  taken  out,  Airthcr  atteioi  ri  tin»<jutn^   Th«  l^ot  I'KnrnMan  rhone  li  that 

the  cauldron  is  again  turned  over  the  fire,  and  its  contents  which  has  b  .  n  b>^il  Jur  ihtvt  ijt  Tuax  ^«i»,  but  none  u  erix 

teonght  to  nearly  a  boiling  heat.  A  little  winron  i«  now  added  carried  to  ni  !  - 1  i.t  fpr  «aJc  kffl  tl  It  hv  t^eii  kE|t  ai  l^aie  m 

to  Impart  colour,  the  whole  being  all  the  while  well  stirred,  months.   A  -M'TC  art-^Kim  df  a  Panrwun  LlkAmrdaii?^  illtislo^ 

and  the  ■upcrlntendant  examining  it  from  time  to  time  with  his  thirteen  mi  ^  ^  fi-<im    M1|Jt»,  1«  Kl^vn  M  <Mittt*  JPrnfrnt*  hi 

finger  and  thtunb,  to  ascertain  the  exact  moment  when  the  Camiola,  8« ',  ]  ->^IK,  anl  quaffed  ba  I'ttnm,  Mm.  M+Ul.  fcMl> 

curd  shaU  hare  become  Hiffldendy  loUd.    When  this  U  the  The  procen  jj  ihj^  cKiltd  «»  la  nof^m^  WtA  VtaH  k 

case,  tlM  cauldron  is  removed  fVom  the  fire,  and  the  curd  above  stated, 
allowed  to  subside;  three  fiouxths  of  the  whey  is  th«n  drawn 

709S.  Swiss  cheese  is  of  several  varieties,  mostly  of  skimmed  or  partially  skimmed  milk,  and  manu. 
factured  like  the  Parmesan.  Its  varied  and  rich  flavour  is  more  owing  to  the  hertiage  of  the  pastures 
than  the  mode  of  making ;  and  some  sorts,  as  the  Oruy^re  (so  called  ttom  the  bailiwick  of  that  name  in 
the  canton  of  Fribourg),  are  flavoured  by  the  dried  herb  of  Jtfelil^tuB  oflScin&lis  C/^.  4a)  in  powder. 
Oruy^ce  cheeses  weigh  from  forty  to  sixty  pounds  each,  and  are  packed  in  casks  containing  ten  cheeses 
each,  and  exported  to  the  most  distant  countries.  This  cheese  requires  to  be  kept  in  a  damp  place,  and 
should  frequently  be  washed  with  white  wine,  to  preserve  it  fh>m  the  depredations  of  insects.  Neufcn&tel 
is  celebratcil  for  a  very  fine  sort  of  cheese  made  there,  which,  in  shape,  resembles  a  wash-hand  ball. 

7091l  Westphalia  cheese  is  of  the  skim.roilk  kind,  and  of  a  difl^rent  character  Arom  any  of  those  hitherto 
described,  'i'he  cream  is  allowed  to  remain  on  the  milk  till  the  latter  is  in  a  sub-acid  state ;  it  is  then 
removed,  and  the  milk  placed  near  a  fire  spontaneously  to  coagulate.  The  curd  is  then  put  into  a  coarse 
bag,  and  loaded  with  ponderous  stones  to  express  the  whey  :  in  this  dry  state  it  is  rubbed  between  the 
hands,  and  crumbled  into  an  empty  clean  milk  vat,  where  it  remains  tttm  three  to  eight  days,  according 
as  the  cheese  is  intended  to  be  strong  or  mild.  During  this  part  of  the  process,  which  is  called  mellowing, 
the  curd  undergoes  the  putrid  fermentation,  and  acquires  a  coat  or  skin  on  the  top,  before  it  is  taken  out 
of  the  vessel,  and  kneaded  into  balls  or  cylinders,  with  the  addition  of  a  considerable  portion  of  carraways, 
•alt,  and  butter ;  or  occasionally  a  small  quantity  of  pounded  pepper  and  cloves.  When  over-mcUowcdy  a 
third  part  of  fresh  curds,  likewise  crumbled  into  small  pieces,  is  superadded,  to  prevent  or  correct  its 
putrid  tendency.  As  the  balls  or  cheeses  do  not  exceed  three  or  four  ounces  each  in  weight,  they  soon  dry 
in  the  open  air,  and  are  then  tit  for  use.  When  nearly  dry  they  are  sometimes,  for  the  palate  of  efiicurcs, 
suspended  in  a  wood-fire  chimney,  in  a  net,  for  several  weeks  or  months ;  and  both  their  taste  and  flavour 
are  said  to  be  remarkably  improved,  whether  kept  in  a  dry  air,  or  subjected  to  the  action  of  smoke.  This 
■ort  of  cheese  M.  Hochheimer,  who  describe*  it,  affirms  to  be  preferable  to  the  Dutch,  Swiss,  and  even 
Pormesan  cheese.     It  is  sometimes  to  be  had  in  London,  but  is  not  very  common. 

7095.  Blue  milk  cheese  Is  made  in  the  neighbourhood  of  Edinburgh,  by  Mr.  Johnston,  of  Hill  House.  It 
is  similar  to  the  Stilton,  to  which  it  is  said  to  bo  not  inferior.  Mr.  Johnston  never  puts  his  curd  into  a 
cheese  press  but  into  abng  or  net,  in  which  it  is  suspended,  and  frequeutljr  shifted,  till  it  is  sufficiently 
dry  and  solid.    The  cheeses  arc  small ;  about  five  or  six  pounds  each. 

8X4 
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70961  Potato  ekantUkOtrmkn  naiuflietme,  srvMBh  th«re  an  threi  mfi.  On*  of  the  bnt  U  thus 
pnppared :— Select  mmlfpiMioet,  and  anlgr  half  Arm  tbcm  in  •tsUin ;  Ar  by  bunting  thcilr  flarour  and 
eflkMoy  ane  dinrintohed  Peel  theia,  and  then  grate  or  beat  them  Into  a  flne  pula  To  three  parts  of  thft 
mau  add  two  pavti  of  tweet  curd,  icnead  and  mix  them,  and  aUow  them  to  •tand  three  days  in  warm,  and 
four  or  ftw  daya  ia  oold,  Weather)  form  faito  mall  piecee  Hlce  the  Weetohalhi  cheeece,  and  dry  ro  the  same 
naoner.  A  itill  better  sort  of  potato  eheeee  k  formed  of  one  part  of  potatoee  and  three  of  «e  card  oT 
•lMep%  mUk.  This  sort  is  said  to  exeeed  in  taste  the  beet  cheese  made  in  Holland,  and  topeveis  the 
additional  advantage  that  it  iaprorei  whh  age,  and  generates  oo  vermin. 

7097.  The  preparaliont  of  miik,  which  cai^  neitlier  be  included  under  butter  nor 
cheese,  are  various,  and  constitute  a  cUus  of  wholesome  luxuries  or  rural  drink&  We 
shall  do  little  more  than  enumerate  tfaenij  and  refer  for  further  details  to  the  cookery 
books. 

70D&  Citrdi  and  wh^  Is  merely  oosgulated  new  milk  stirred  up,  and  the  curd  and  whey  eaten  togetbir. 
with  or  without  sugar  and  salt 

7099.  CurdM  ami  cremn  ;  here  the  whey  is  removed  and  cream  substituted,  with  or  without  sugar.  The 
ntflk  coasulaced  is  often  previously  skimmed. 

TTOa  Sourcreomt  cream  aUowed  to  stand  in  a  vat  till  it  becomes  sour,  when  It  !i  eaten  with  fteah  cream 
and  sugar,  or  new  milk  and  sugar,  and  is  found  ddidous. 
•  7101.  'CutttbrpMn  eream^  so  named  fVom  a  vWage  of  that  name,  two  miles  fhnn  Bdintmrgh,  from  which 
the  latter  city  is  supplied  with  it  The  milk  of  three  or  four  days  is  put  together  with  the  cream,  till  it 
begins  to  get  sour  and  coaaulated,  when  the  whey  Is  drawn  off*  and  fresh  cream  added.  It  is,  therelbie, 
simply  §ow  curd  and  fresh  armm.  It  is  eaten  with  sugar  m  a  supper  dish,  and  in  great  repute  la  the 
north.  —  "  ^ 

71Q2.  Detonthirt  oream  is  a  term  applied  In  the  county  of  that  name,  sometimes  to  sour  cmd,  and  some, 
times  to  sour  cream ;  In  either  case  mixed  with  new  milk  or  fresh  cream,  and  eaten  with  sugar  like  the 
Corstorphin  cream. 

7103.  Li/non^re  tealded  or  cbmied  cream.  The  milk  is  put  into  tin  or  earthen  pans,  holding  about  ten 
or  twelve  quarts  each,  llie  evenlng*s  meal  is  placed  the  following  morning,  and  the  momingVmilk  is 
placed  in  the  afternoon,  upon  a  bmad  iron  plate  bested  by  a  amall  furnace,  or  otheiwise  over  cteves^ 
where,  exposed  to  a  gentle  fire,  they  remain  until  after  the  whole  body  of  cream  is  supposed  to  have 
formed  upon  the  surfiioe ;  Which  being  geutlv  removed  by  the  edge  of  a  spoon  or  ladle,  small  air  bubbles 
will  begin  to  rise  that  denote  the  approach  or  a  boiling  heat,  when  the  pans  must  be  removed  from  off  the 
heated  plate  or  stoves.  The  cream  remains  upon  the  nilk  In  this  state  until  quite  cold,  vrtmi  it  may  be 
removed  Into  a  chum,  or.  as  Is  more  frequently  the  case,  into  an  open  vessel,  and  then  moved  by  hand 
with  a  stick  about  a  foot  long,  at  the  end  of  which  is  fixed  a  sort  of  peel  from  four  to  six  inches  in  diameter, 
and  with  which  about  twelve  pounds  of  butter  may  be  separated  from  the  buttennilk  at  a  time.  The 
butter  in  both  cases  being  found  to  separate  much  more  frt:ely,  and  sooner  ta  coagulate  into  a  mass,  than 
in  the  ordinary  way,  when  churned  from  raw  cream  that  may  have  been  several  days  in  gathering,  and 
at'the  samt  time  will  answer  a  mose  valuable  purpose  in  preserving,  which  should  be  first  salted  m  tlie 
usual  way,  then  placed  in  convenientgiised  cgg^haped  earthen  crocks,  and  always  kept  covered  with  a 
pickle,  nude  strong  enough  to  float  and  buoy  up  about  half  out  of  the  brine  a  new-laid  egg.  This  cream, 
before  churning,  is  the  celebrated  clouted  cream  of  Devon.  AKhough  it  would  be  reasonable  to  suppose 
that  the  scadding  the  milk  roust  have  occasioned  the  wholo  of  the  oily  or  unctuous  matter  to  form  on  the 
surface,  still  experience  shows  that  this  is  not  the  case,  and  that  the  scalded  skim>milk  is  much  richer  aod 
better  for  the  purposes  of  suckling,  and  makes  for  better  cheese  than  the  raw  skim.milk  does.  The  ofdi. 
nary  produce  of  milk  per  day,  for  the  first  twenty  weeks  afur  calving,  is  three  gallons,  and  is  equal  to  the 
producing  of  one  pound  and  a  quarter  of  butter  daily  by  the  scalduig  process.  The  scakL  skim-milk  is 
valued  at  one  penny  farthing  per  quart,  either  for  cheescmaking  or  feoalng  hogs.  The  sum  of  the  trials 
procured  to  be  made  on  the  milk  in  several  ports  of  this  district  gives  an  average  of  twelve  pints  of  milk 
to  ten  ounces  of  butter  (less  than  ten  quarts  to  a  pound  of  sixteen  ounces).  When  cheese  is  to  be  made, 
great  care  is  token  that  the  milk  is  not  heated  so  for  os  to  produce  bubbles  under  the  cream.  {Faneouver'g 
Surtep  qf  Devom,  p.il4.) 

7104.  Clotted  cream.  The  milk,  when  drawn  from  the  cow,  is  sufl^red  to  remain  in  the  coolen  till  it 
begins  to  get  sour  and  the  whole  la  coagulated.  It  Is  then  stirred  and  the  whey  drawn  off,  or  the  cream 
(now  In  clots  among  the  curd)  and  the  curd  removed. 

7105.  HaiUdJHtt.  A  gollon  of  sour  buttermilk  is  put  in  the  bottom  of  the  mUk-poil,  and  a  quart  or 
more  of  milk  drawn  from  the  cow  into  it  \n  the  miiCmaid.  The  new  warm  milk,  as  it  mixes  with  the 
add  of  the  sour  milk,  coagulates,  and  being  lighter,  rises  to  the  top  and  forms  a  creamy  scum  or  hat  over 
the  other :  whence  the  name.    This  surface  stratum  is  afterwards  token  off  and  oaten  with  sugar: 

7106.  Milk  vliabub  is  formed  in  a  dmiUr  manner  over  a  gloss  or  two  of  wine,  and  the  whole  is  then 
eotea  with  sugar.  Both  sorts  may  be  formed  by  those  who  have  no  cow,  by  warming  the  sweet  or  new 
milk,  and  squurting  it  into  the  wine  or  sour  milk.    , 

7107.  Sklm^miUt  is  milk  from  which  the  creom  has  been  removed.  VThen  this  hos  been  done  within 
twelve  or  fifteen  hours  from  the  time  of  milking,  it  is  sweet  ond  wholesome,  aud  fit  titlier  for  being  heated 
or  Qosguloted  in  order  to  make  cheese,  ft&i  or  used  as  it  is  with  other  food }  but  if  oUowed  to  remain 


twenty  or  thirty  hours,  it  becomes  sour,  coogulotes  spontoneously,  the  whey  sqiorotes  from  the  curd ; 
and  if  it  remain  a  oertain  period,  generally  throe  weeks  longer,  in  o  worm  temperature,  the  vinous  ''~ 
mentation  takes  place,  ana  a  wine  or  a  liquor,  ftttm  which  anient  spirit  may  be  dlstiUod,  is  produced. 


7106.  Bmttertnuk  is  that  which  remains  in  the  chum  after  the  butter  has  been  taken  off  When  butter 
has  been  made  from  cream  alone.  It  is  seldom  of  much  value ;  but  where  the  whole  milk  has  been  chiunod, 
and  no  water  poured  In  during  tno  process,  it  is  a  very  wholesome  cooling  beverage  Some  prefer  it  when 
It  has  stood  a  few  days  and  become  sour.  In  England  it  is  chiefly  given  to  pigs}  but  in  Ireland  it  forms 
a  very  common  diluter  to  porridge,  potatoes,  oat  cakes,  peas  cakes,  and  other  food  of  the  labouring  classes, 
and  eR>ecially  of  the  farm  servants.  In  the  Orkney  Islands  and  other  northern  parts  of  Britain,  as  well 
as  in  irelami^  buttermilk  is  sometimes  kqit  till  it  undergoes  the  vinous  fermentation,  when  it  is  used  to 
procure  intoxication. 

7109.  Sour  mUk,  Alton  observes,  requires  eondderable  care  in  the  manuftcturing,  and  the  use  of  the 
thermometer  ought  never  to  be  omitted.  **  When  the  operation  is  carried  oo  at  a  low  temperature,  the 
milk  swells  when  agitated  in  the  chum,  appears  of  a  white  colour,  throws  up  air  bubbles,  and  makes,  when 
agitated  or  churned,  a  rattling  noise.  But  when  it  is  in  proper  temperature  the  milk  does  not  swell  or 
rue  in  the  churn,  it  is  of  a  straw  or  cream  colour,  emits  a  much  softer  sound,  and  does  not  cast  up  air 
bubbles  so  plentitlilly  as  when  colder.  When  milk  is  either  overheated  or  churned  too  hastily,  the  butter 
is  always  soft  and  of  a  white  colour.  From  two  to  three  hours  is  a  proper  time  for  performing  the  oper. 
Ation  of  churning.  I  n  the  manufocture  of  sour  milk,  and  in  every  branch  of  doiry  hushondry,  the  utmost 
attention  to  cleanliness  is  indispensably  necessary.  The  miik  must  no  doubt  become  sour,  and  even 
coagulate  before  it  is  churned :  but  if  that  souring  is  not  natural,  but  brought  on  by  any  foulness  in  the 
vessels  through  which  the  miik  luuses,  or  by  any  sort  oi  admixture,  or  even  by  the  milk  being  kept  in  o 
damp  place,  in  one  too  hot  or  too  cold,  or  even  1^  exposure  to  on  impure  atmos|>hcre,  the  acidity  will  not 
be  a  natural  one,  nor  the  tosto  of  the  milk  or  butter  agrecalUc,  Imt  acrid  and  unpalatable.  Every  vessel 
through  whicli  the  milk  passes  must  be  as  clean,  and  every  port  where  it  is  koiit  before  being  churned 
must  be  as  ftee  from  dampness,  and  every  species  of  impurity  or  bad  air,  as  if  it  were  intended  to  keep  the 
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nllk  long  swcel  for  iklnMnUk  chccw.  Bnttemdlk  to  «Md  more  or  leu  by  the  kbouring  clacwi  in 
all  parts  rf  Scotland,  and  in  inrticular  in  th«  dty  of  Glaigow ;  on  the  authority  of  the  aerretary  to  the 
Board  of  Agriculture,  it  if  adiudged  to  the  plga  in  England  j  but  in  the  western  countie«  of  Scotland, 
a«  well  a«  in  Ireland,  it  i«  u«cd  to  a  vaat  entent  as  human  food.  It  is  used  as  drinic,  and  is  certainly  fkr 
superior  to  the  miserable  table-beer  mnerally  dranic  in  England.  It  serves  as  kitchen  to  pottage,  bread, 
potatoes,  Ac. ;  and  when  a  linen  bag  Tike  a  piUow-^pis  filled  with  it,  and  hung  up  till  the  aerum  drop, 
aad  a  small  quantity  of  sweet  cream  is  mixed  with  what  remains  in  the  bag,  and  a  little  sugar  when 
the  milk  is  too  sour,  it  forms  a  dish  that  might  be  placed  on  the  table  of  a  n«er  of  the  realm. 

7IIO1  The  method  qf  making  butter  and  buttarmitk  in  Holland  is  somewhat  difTercnt  fVom  the  mode  in 
the  vidnlty  of  Glasgow.  After  the  milk  is  cold  it  is  put  into  a  pan  or  vat,  and  well  stirred  with  a  wooden 
spoon  or  ladle  two  or  three  time*  a  day,  to  prevent  the  cream  kom  separating  flram  the  milk ;  asid  thtssoit 
of  stirring  or  partial  churning  is  contuiued  till  the  milk  becomes  so  thick  and  dotted  that  thp  ladle  or 
spoon  stands  erect  in  the  mOk :  after  which  ft  is  put  into  the  chum,  and  beat  or  churned  fbr  one  hour  or 
SOL  Cold  water  is  |ioured  in,  to  help  to  collect  the  butter  and  separate  the  milk  fVom  it ;  after  wMch  the 
butter  is  washed  b)  cokl  water.  By  this  method  the  Hollanders  Imagine  they  obtain  more  butter.fVomthe 
milk  than  they  can  do  anv  other  way.  Tliey  also  say,  that  both  the  butter  and  buttennilk  are  better  wden 
made  iA  that  wav  than  when  churned  as  is  done  in  Engtond. 

7111.  I^^'hey,  when  new  and  of  a  pale  green  colour,  forms  an  agreeable  beverage,  and  with  oatmeal  makes 
an  excellent  gruel  or  porridge  lieft  tul  it.gela  sour,  it  undergoes  the  vinous  iermentsition  as  readily  as 
buttermint ;  and  man,  whom  every  state  ofciviUsatioa  feels  the  necessity  of  occasionally  dissi}>aUpg  the 
cares  of  his  mind,  when  be  eauiot.  find  tobdoct^  opium,  matt  liquors,  or  ardent  ii^rit.  has  reopurse  to  sour 
whey. 


Chap.  VI. 

The  Sheep*  —  O^pm  A^rfet  L. ;  Mammalia  Picora  L  ,'  and  Rumin^ea  Cuv.     lirSbis,  Fr.  j 
Schafi  Ger. ;  Ov^a,  Span. ;  and  Pccorot  Ital. 

7112.  The  sheep  is  an  inhabitant  of  every  part  of  the  globe,  from  Iceland  to  the  regions 
of  the  torrid  zone.  The  varieties  of  form  and  clothing  necessary  to  fit  it  for  existing  in 
so  many  climates  are  of  course  numerous.  In  most  of  tliese  countries  it  is  cultivated  for 
its  wool  or  flesh,  and  in  many  for  both ;  but  it  is  most  cultivated  in  Europe,  and  espe- 
cially in  France,  Spain,  and  Britain.  In  the  latter  country  its  culture  has  attained  an 
astonishing  degree  of  perfection.  Besides  the  0.  .^IVies,  or  common  sheep,  there  are 
three  other  species ;  the  0.  A'mmon  or  Siberian  shcep»  the  Pudu  or  Soutli  American, 
and  the  i^trepuoeros  or  Cretan  sheep.  By  some  these  are  considered  mere  varieties.  The 
Cretan  and  Siberian  arc  cultivated  m  Hungary  and  Siberia. 

7113.  ne  eomman  akeep  in  a  wild  state  prefer  open  plains,  where  they  herd  together  In  small  flocks, 
and  are  in  general  active,  swift,  and  easily  fVlghtencd  by  dogs  or  mca  when  completely  domesticated, 
the  sheep  appears  as  stupid  as  it  is  harmless.  It  is  characterised  by  Buffbn  as  one  of  the  most  timid,  im. 
liecile,  and  contemptible  of  quadrupeds.  When  sheep,  however,  have  an  extensive  range  cf  pasture,  and 
are  left  in  a  considerable  degree  to  depend  on  themselves  for  food  and  protection,  they  exhibit  a  more 
decided  character.  A  ram  has  been  seen  in  these  drcumstanccs  to  attack  and  beat  off  a  large  and  fonnid. 
able  dog.  Sheep  display  considerable  sagacity  in  the  selection  of  their  food ;  and  in  the  i^iuroach  of  storms 
they  perceive  the  indications  with  accurate  precision,  and  retire  for  shelter  always  to  the  spot  which  is  , 
best  sible  to  affbrd  it  The  sheep  is  more  subject  to  disorders  than  any  of  the  dotnesticated  animals ;  gid. 
diness,  consumption,  scab,  dropsy,  and  worms  frequently  seizing  upon  and  destroying  it  That  popularly 
called  the  rot  is  the  most  mtal.  and  Is  supposed  to  arise  flrom  the  existence  of  animals  called  fluke  womi^ 
of  the  genus  FasdoU,  which  inhabit  the  vessels  of  the  liver.  Other  parasitic  animals  attack  and 
injure  them,  as  the  hydatids  within  the  skull,  producing  symptoms  called  sturdy,  turnsick,  staggers,  &c. 
Frontal  worms,  deposited  by  the  sheep  fly,  in  some  cases  prove  very  injurious  alsa 

71 14.  Of  all  the  damatic  animal*  of  Britain,  Brown  observes,  skeep  are  qfthe  greatest  ccmseqnencc^  Ijoth 
to  the  nation  and  to  the  farmer ;  because  they  can  be  reared  in  situations,  and  upon  soils,  where  trthn- 
aninuls  wouki  not  live,  and  in  seneral  aflbrd  greater  profit  than  can  be  obtained  either  fVom  the  rearing 
or  feeding  of  cattle.  The  very  seece,  shorn  annually  from  their  backs,  is  of  itself  a  matter  worthy  of  con. 
sidjration,  aflbrding  a  partial  return  not  to  be  obtained  from  any  other  kind  of  stock.  Wool  has  lon^  been 
a  staple  commodity  of  this  island,  giving  bread  to  thousands  who  are  employed  in  manufacturing  it  into 
innumerable  articles  for  home  consumption  and  foreign  exportation.  In  every  point  of  view,  sheep  bus. 
bandry  deserves  to  be  esteemed  as  a  chief  branch  of  rural  economy,  and  claims  the  utmost  attention  oT 
agriculturists^  For  many  years  back  it  has  been  studied  with  a  degree  of  diligence  and  assiduity  not 
Inferior  to  its  merits :  and  the  result  has  been,  that  this  branch  of  niral  management  has  reached  a  degree 
of  perfsction  favourable  to  those  who  exercised  it,  and  highly  advantageous  to  the  public. 

Sect.  I.      Varieties  of  Sheep. 

71 15.  Tfie  varieties  qf  the  O.  Aeries,  or  common  sfteej)^  dispersed  over  the  world  arc, 
according  to  Linnaeus,  the  hornless,  homed,  blackfaced,  Spanish,  many«homed,  African, 
Giunea,  broad-tailed,  fat-rumped,  Bucharian,  long-tailed,  Cape,  bearded,  and  morvant ; 
to  which  some  add  the  Siberian  sheep,  cultivated  in  Asia,  Barbary,  and  Corsica,  and  the 
Cretan  sheep,  which  inhabits  the  Grecian  islands,  Hungary,  and  Austria;  by  Linnaeus 
considered  as  species. 

7116.  Tfie  varieties  qf  British  sheep  are  so  numerous  that  at  first  sight  it  appears  almost 
impossible  to  reduce  them  into  any  regular  classes.  They  may,  however,  be  divided  in 
two  ways :  first,  as  to  the  length  of  their  wool ;  and  secondly,  as  to  the  presence  or 
absence  of  horns.  A  third  classification  might  be  made  after  the  place  or  districts  in 
which  such  species  are  supposed  to  abound,  to  be  in  gnratest  i)erfcction,  Or  to  have 
originated. 
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7117.  The  long-wootled  Brilish  theep  are  chiefly  the  •  Teeswater,  tlie  *  old  and  *  new 
Leicester,  the  *  Devon  shire  nots,  Exmoor,  and  the  Heath  sheep. 

'  7118.    The  shoH-wooUed  sheep  are  chiefly  the  Dorsetshire,  *  Hereford  or  Ryelond,  the 
*  South  Down,  the  Norfolk,  the  *  Cheviot,  the  •  Shetland  sheep,  and  the  *  Merinos 

7119.  The  hornless  breeds  are  those  in  the  above  classes  marked  (*),  the  others  have 
horns.  These  breeds,  and  their  subvarieties,  may  be  further  arranged  according  as  they 
are  suited  to  arable  or  enclosed  lands,  and  to  open  or  mountainous  districts. 

7120.  The  sheep  best  suited  to  arable  landy  an  eminent  writer  observes,  in  addition  to 
such  properties  as  are  common  in  some  degree  to  all  the  different  breeds,  must  evidently 
be  distinguislied  for  their  quietness  and  docility ;  habits  which,  though  gradually  ac- 
quired and  established  by  means  of  careful  treatment,  are  more  obvious,  and  may  be 
more  certainly  depended  on  in  some  breeds  than  in  others.  These  properties  are  not 
only  valuable  for  the  sake  of  the  fences  by  which  the  sheep  are  confined,  but  as  a  proof 
of  die  aptitude  of  tlie  animals  to  acquire  flesh  in  proportion  to  the  food  tlicy  consume. 

7121.  Tfie  long-woolled  large  breeds  are  those  usually  preferred  on  good  grass-lands  f 
they  differ  much  in  form  and  size,  and  in  their  fatting  quality  as  well  as  in  the  weight 
of  their  fleeces.  In  some  instances,  with  the  Lincolns  or  old  Leicesters  in  particular, 
wool  seems  to  be  an  object  paramount  evcai  to  the  carcass ;  with  tlie  breeders  of  the 
Leicesters,  on  the  other  hand,  the  carcass  has  always  engaged  the  greatest  attention : 
but  neither  form  nor  fleece,  separately,  is  a  legitimate  ground  of  preference  ;  the  most 
valuable  sheep  being  that  which  returns,  for  the  food  it  consumes,  the  greatest  maiket- 
able  value  of  produce. 

71Sfi.  The  Lineolruhire,  or  old  Leicestershire  breed,  have  no  horns,  the  face  is  white  and  the  carcaas 
long  and  thin ;  the  cwec  weighing  (Vom  14  to  SO  lbs.,  and  the  three-year-old  wether*  fVom  20  to  aOlbs.  per 
quarter.  Thc)r  have  thick,  rough,  white  logs,  bones  large,  pelts  thick,  and  wool  long,  from  ten  to  eighteen 
Inches,  wcighinc^  ft'om  8  to  14  lbs.  per  fleece,  and  covenng  a  slow.feeding,  coarse-grained  carcaas  of 
mutton.  This  kind  of  sheep  cannot  be  made  fat  at  an  early  age  except  upon  the  richest  land,  such  as 
Romney  Marsh,  and  the  richest  marshes  of  Lincolnshire;  yet  the  prodigious  weight  of  wool  which  ia 
■horn  from  them  every  year,  is  an  inducement  to  the  occupiers  of  marsh.lands  to  give  great  prices  to  the 
breeders  for  their  hogs  or  yearlings ;  and  though  the  buyers  must  keep  them  two  years  more,  before  they 
get  them  fit  for  market,  they  have  three  clips  of  wool  in  the  mean  time,  which  of  itself  pay*  them  well  in 
those  rich  marshes.  Not  only  the  midland  counties,  but  also  Yorkshire,  Durham,  and  Northumberland, 
can  send  their  long-woolled  sheep  to  market  at  two  years  old,  fatter  in  general  than  Lincolnshix«  can  at 
three.  Yet  this  breed,  and  its  subvarieties,  are  spread  through  many  of  the  English  counties. 
7123L  The  Teeswater  sheep  {Jig.  882.)  diffbr  from  the  Lincolnshire  ni  their  wool  not  being  so  long  and 
882  heavy ;  in  standing  upon  higher,  though  finer  boned  legs,  supporting 

a  thicker,  firmer,  heavier  carcass,  much  wider  upon  their  backs  and 
sides;  and  in  aflFbrding  a  fatter  and  finer  grained  carcass  of  mutton: 
the  two.year.old  wethers  weighing  fVom  25  to  S5  lbs.  per  ouarter. 
Some  particular  ones,  at  four  years  old,  have  lieen  fed  to  55  lbs.  and 
unwards.    There  is  little  doubt  that  the  Teeswater  sheep  were  orU 
glmillv  bred  from  the  same  stock  as  the  Lincolnahire ;  but,  by 
attcndbig  to  size  rather  than  to  wool,  and  constantly  pursuing  that 
oltject,  they  have  become  a  difTercnt  variety  of  the  same  original 
breed.  {Cullejf  on  Live  Stock,  p.  122.)    The  present  fashionable 
breed  is  considerably  smaller  than  the  original  spedcs ;  hot  they  are 
still  considerably  larger  and  f\il1er  of  bor»e  than  the  midland  breed. 
Tbey  bear  an  analogy  to  the  short-homed  breed  of  cattle,  as  those  of  the  midland  counties  do  to  the  long, 
homed.    They  are  not  so  compact,  nor  so  complete  in  their  form,  as  the  Leicestershire  sheep ;  neverlhe. 
ego  ics*,  tlie  excellence  of  their  flesh  and  fatting  quality  is  not  doubted,  and 

their  wool  still  remains  of  a  superior  staple.    For  the  banks  of  the  Tees, 
or  any  other  rich  fat. land  county,  they  may  be  singularly  excellent.      ' 

7124.  The  Dithley,  or  new  Leicester  breed  Uig.  88i),  Is  distinguished 

from  other  long-woolled  breeds  by  their  clc^n  heads,  straight,  broad,  flat 

backs,  round  barrel-liko  bodies,  very  fine  small  bones,  thin  pelts,  and 

Inclination  to  make  fat  at  an  early  age.jdf  his  last  property  is  most  pro. 

bably  owing  to  the  before-specified  quRj^lttes,  and  which,  from  long  expe- 

rience  and  observation,  there  is  reason  to  believe  extends  through  every 

species  of  domestic  animals.    The  Dlshley  breed  is  not  only  peculiar  fbr 

its  mutton  being  fat,  but  also  for  the  fineness  of  the  grain,  and  superior 

flavour,  above  all  otlier  large  long-woolled  sheep,  so  as  to  fetch  nearly  ms  . 

good  a  price,  in  many  markets,  as  the  mutton  of  the  small  Highland  and  short. wQeJIed  breeds.  The  weight 

of  ewes,  three  or  four  years  old,  is  from  18  to  26  lbs.  a  quarter,  and  of  wethers,  two  years  old,  from  90 1« 

901b.    The  wool,  on  an  average,  is  fVora  6  to  8  IIm.  a  fleece.  {CuiJey,  p.  106.) 

7125.  The  Devonshire  Nots  {jig.  884.)  have  white  faces  and  legs,  thick  necJis,  narrow  backs,  and  back- 

bone  high;  the  sides  good,  legs  short,  and  the  bones  large;  weight 

much  the  same  as  the  Leicesters :  wool  heavier,  but  coarser.    In  the 

same  county,  there  is  a  small  breed  of  lon&woolled  sheep,  known  by  the 

name  of  the  Exmoor  sheep,  from  the  plade  where  they  are  chiefly  bred. 

They  arc  homed,  with  while  faces  aniUlcgs,  and  peculiarly  delicate  in 

bone,  neck,  and  head ;  but  the  form  of  the  carcass  is  not  good,  being 

narrow  and  flat-sidcd.    The  weight  of  the  quarters,  and  of  the  fleece^ 

about  two  thirds  that  of  the  former  variety. 

7126.  The  slwrler-woolled  varieties^  and  such  as,  from  their 
size  and  form,  seem  well  suited  to  hiUy  and  inferior  pastures, 
arc  also  numerous.  Generally  speaking,  they  are  too  rest- 
less for  enclosed  arable  land,  on  the  one  hand;  and  not 
sufficiently  hardy  for  heathy  mountainous  districts,  on  the 

other.     To  this  class  belong  the  breeds  of  Dorset,  Hereford,  Sussex,  Norfolk,  and 

Cheviot. 
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7127.  Tke  Donetshirt  tkeep  ifig.  885.)  are  mostty  borMd.  white  Awed,  stand  upon  high  traall  white 
lega,  and  are  long  and  thin  In  the  carcaM.  The  wethers,  three 
Tean  and  a  half  old,  weigh  from  16  to  fiO  lbs.  a  Quarter.  The  woc4 
it  flne  and  ihort,  from  9  to  4  Hml  a  fleece  Tne  mutton  w  fine 
grained  and  wril  flavonred.  Hiis  breed  baa  the  peculiar  property 
of  producing  lambs  at  almost  any  period  of  the  year,  even  so  early 
as  September  and  October.  They  are  particularly  valued  for  sup^ 
plying  London  and  other  markets  with  house  lamb,  which  is  brought 
to  market  by  Christmas,  or  sooner  if  wanted,  and  after  that  a  con. 
stant  and  regular  supply  is  kept  up  all  the  winter. 

71S&  TkeWiUskire  sheep  are  a  variety  of  thu  breed,  which,  by 
attention  to  slse,  have  eot  considerably  more  weight ;  via.  from  20 
to  28  lbs.  a  quarter.  These,  in  general,  have  no  wool  upon  their 
bellieB,  which  gives  them  a  very  uncouth  anwarance.  The  varia. 
tions  of  this  breed  are  spread  through  many  of  the  southern  coun- 
ties, as  well  as  many  in  the  west,  via.  Gloucestershire,  Worcester, 
ritire,  Herefordshire,  &a  ;  though  some  of  them  are  very  diflRerent  from  the  Dorsetshire,  yet  they  are. 


Culley  apprehends,  only  variations  of  this 


breed,  by 
ngst  those 


CToasing  with  diflbrent  tups :  an4.  which  variations 


continue'  northward  until  they  are  lost  amongst  those  of  the  Lincolnshire  breeds^  \culleyy  pi  131.) 
7129.  7%«  HerrforcUhire  breed  {fitt.  886.)  u  known  by  the  want  of  horns,  and  their  having  white  Icf^s 
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and  ooes,  the  wool  growing  close  to  their  eyes.  The  carcass  is  toleratdy 
well  formed,  weighing  from  10  to  18  lbs.  a  quarter,  and  bearing  very  flne 
short  wool,  from  ]|  to  S|  lbs.  a  fleece :  the  mutton  is  excellent  The  store 
or  keeping  sheep  of  this  breed  are  put  into  cots  at  night,  winter  and  sum- 
mer, and  in  winter  foddered  In  racks  with  peas-straw,  barley.straw,  &a, 
and  in  very  bad  weather  with  bay.  These  cots  are  low  buildings,  quite 
covered  over,  and  made  to  contain  from  one  to  Ave  hundred  sheep,  ac- 
cording to  the  siie  of  the  farm  or  flock  kept  The  true  Herefordshire 
breed  are  frequently  called  Rffetatui  sheep,  from  the  land  formerly  being 
thought  capable  of  producing  no  better  grain  than  rye;  but  which  now 
yields  every  kind  or  grain.  A  cross  l>etween  this  breed  and  the  merinos 
was  extensively  cultivated  by  the  late  Dr.  Parry,  of  Bath,  an  eminent 
wool-grower,  and  promoter  of  agricultural  improvement 
7150.  The  South  Down  sheep  {Rg.  bin.)  are  without  horns :  they  have  dark  or  black  .grey  faces  and  legs, 
flne  bones,  long  small  necks ;  are  low  before,  high  on  the  shoulder,  and 
KM  7        -JL.  light  in  the  fore  quarter ;  the  sides  are  good,  and  the  loin  tolerably  broad, 

°°'  JKm^  baick.bone  too  high,  the  thigh  full,  and  twist  good.  The  fleece  is  very  short 
and  flne,  weighing  from  2|  to  3  lbs.  The  average  weight  of  two  years  old 
wethers  is  about  18  ibsj)er  quarter,  the  mutton  fine  ui  the  grain,  and  of 
an  excellent  flavour.  Tnese  sheep  have  been  brought  to  a  nigh  state  of 
improvement  by  Elman,  of  Glynd,  and  other  intelligent  breeders.  They 
prevail  in  Sussex,  on  veiv  dry  chalky  downs,  producing  short  line  herbaea 
7151.  In  the  Norfolk  sheep  the  face  is  black,  horns  large  and  spiral .  the 
carcass  is  ver^^  small,  long,  thin,  and  weak,  with  narrow  chines,  weighing 
from  16  to  SO  lbs.  per  quarter :  and  they  have  very  long  dark  or  grey  legs, 
and  large  bones.  The  wool  is  short  and  fine,  from  1}  to  2  lbs.  per  fleece. 
This  race  have  a  voracious  appetite,  and  a  restless  and  unquiet  disposition,  which  makes  it  difllcult  to 
ken  them  in  any  other  than  the  largest  sheep-walks  or  commons.  They  prevail  most  in  Norfolk  and 
Suflblk,  and  seem  to  have  been  retained  chiefly  for  the  purpose  of  folding.  As  fatteners,  they  are  not 
profitable :  but  the  mutton  produced  is  inferior  to  none.  A  three  or  four  year  old  Norfolk  wedder  will 
produce  a  haunch,  which,  if  kept  two  or  three  weeks,  will  vie  with  that  of  any  animal  excepting  a  buck. 
7152.  TVbe  Cheviot  breed  are  without  horns,  the  head  bare  and  clean,  with  jaws  of  a  good  length,  faces 
and  legs  white.  The  body  is  long,  but  the  fore.^uarters  generally  want  depth  in  the  breast,  and  breadth 
both  there  and  on  the  chine;  though,  in  these  respects,  great  improvement  has  been  made  of  bite.  They 
have  flne,  clean,  small-boned  legs,  well  covered  with  wool  to  the  hough.  The  weight  of  the  carcass, 
when  fat,  is  from  12  to  18  lbs.  per  quarter ;  their  fleece,  which  is  of  a  medium  length  and  fineness,  weighs 
about  5  Iba.  on  an  average,  lliough  these  are  the  general  characters  of  the  pure  Cheviot  breed,  many 
have  grey  or  dun  spots  on  thebr  fhces  and  legs,  especially  on  the  borders  of  their  native  districts,  where 
they  have  intermixed  with  their  black-faced  neighbours.  On  the  lower  hills,  at  the  extremity  of  the 
Cheviot  range,  they  have  been  firequently  crossed  with  the  Ldcesters,  of  which  several  flocks,  originally 
Cheviot,  have  now  a  good  deal  both  of  the  form  and  fleece  The  best  kind  of  these  sheep  are  certainly 
a  very  good  mountain  stock,  where  the  pasture  is  mostly  green  sward,  or  contains  a  large  |>ortion  of  that 
kind  of  herbage,  which  is  the  case  of  all  the  hills  around  Cheviot,  where  those  sheep  are  bred.  Large 
flocks  of  them  have  been  sent  to  the  Hi^rhlands  of  Scotland,  where  they  have  succeeded  so  well  as  to 
encourage  the  establishment  of  new  colonies ;  yet  they  are  by  no  means  so  hardy  as  the  heath  or  black- 
fkced  kind,  which  they  have,  in  many  instances,  supplanted. 

7133.  Of  those  races  <f  duep  that  range  over  the  mouniainous  districis  of  BrUairtt  tl)c 
most  numerous,  and  the  one  probably  best  adapted  to  such  situations,  is  the  /t^o^/rbreed, 
distinguished  by  their  large  spiral  horns,  black  faces  and  legs,  fierce  wild-looking  eyes, 
and  short,  firm  carcasses,  covered  with  long,  open,  coarse  shagged  wool.  Their  weight 
is  from  10  to  16  lbs.  a  quarter,  and  they  carry  from  3  to  4  lbs.  of  wool  each.  They  ore 
seldom  fed  until  they  are  three,  four,  or  five  years  old,  when  they  fatten  well,  and  give 
excellent  mutton,  and  highly  flavoured  gravy.  Different  varieties  of  these  sheep  are  to 
be  found  in  all  tlie  western  counties  of  England  and  Scotland,  from  Yorkshire  north- 
wards, and  tliey  want  notliing  but  a  fine  fleece  to  render  them  the  most  valuable  upland 
sheep  in  Britain. 

715*.  The  Herdwick  sheep  {Rg.  886.)  are  peculiar  to  that  rocky 
mountainous  district  at  the  head  of  the  Duddon  and  Esk  rivers, 
in  the  county  of  Cumberland.  They  are  without  honis.  have 
speckled  faces  and  legs,  wool  short,  weighing  from  2  to  S|  lbs.  per 
sheep,  which,  though  coarser  than  that  of  any  of  the  other  short 
woollcd  breeds,  is  yet  much  finer  than  the  wool  of  the  heath  sheep. 
The  mountains  upon  which  the  Herdwicks  are  bred,  and  also  the 
stock  itself,  have,  time  immemorial,  been  farmed  out  to  herds, 
and  from  this  circumstance  their  name  is  derived. 

7135.  The  dun-faced  breed,  said  to  have  been  imported  into  Scot- 
hind  from  Denmark  or  Norway  at  a  very  early  period,  still  exists  in 
most  of  the  counties  to  the  north  of  the  Frith  of  Forth,  though  only 
in  very  small  flocks.    Of  this  ancient  race  there  are  now  severn'l 
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varietiet,  produced  b/  peculiurltie*  of  litiiation,  and  diflhrenf  modei  of  nunMgesaeot,  and  by  oceaaloital 
Intdnnixture  with  uuer  breeds.  We  may,  therefore,  dlstioiruish  the  sheep  of  the  mainland  of  Scotland 
ttom  those  of  the  Hebrides,  and  of  the  northern  Islands  of  OrkneT  and  Zetland. 

7i36L  The  Hebridean  ^ep  is  the  smallest  animal  of  its  kind.  It  is  of  a  thin,  lank  sIuHie,  and  has  usually 
straight  shorn  horns.  The  face  and  l^s  are  white,  the  tail  very  short,  and  the  wool  of  various  colours; 
sometimes  of  a  bluish  grey,  brown,  or  deep  russet,  and  sometimes  all  these  colours  meet  in  the  fleece  of  one 
animal  Where  the  pasture  and  management  arc  favourable,  the  wool  is  very  fine,  resembling  is  softaesa 
Chat  of  Shetland ;  but,  in  c^cr  parts  of  the  same  islands,  the  wool  is  stunted  and  coarsey  the  anima]  sickly 
and  puny,  and  frequently  carries  four,  or  even  six  horns.  The  average  weight  of  this  poor  breed,  even 
when  fat,  is  only  5  or  5i  lb*,  per  quarter,  or  nearly  about  flOlba.  per  sheep.  It  is  often  much  less,  only 
amounting  to  15  or  16  lbs. ;  and  the  price  of  the  animal's  carcass,  skin  and  all,  is  from  lOa  to  14a.  Fat 
wcdders  have  been  sold  in  the  Long  Island  at  la.  a  head,  and  ewes  at  5«.  or  6f.  The  quantity  of  wool 
which  the  fleece  vields  is  equally  contemptible  with  the  weight  of  the  carcase  It  rarely  exceeds  one 
pound  weight,  and  is  oOcn  short  .of  even  half  that  quantity.  The  quality  of  the  wool  is  diflbrent  on  jiif. 
ferent  itarts  of  the  body ;  and  inattention  to  separatixig  the  fine  from  the  coarse,  renders  the  doch  made 
in  the  Hebrides  very  uneaual  and  precarious  in  its  texture.  The  average  value  of  a  fleece  of  this  abori- 
ginal  Hebridean  breed  Is  from  8d.  to  Is.  sterling.  From  tbii  account  it  is  plain,  that  the  breed  in  question 
has  everv  chance  of  beinff  speedily  extirpated.    {Macdonald't  Report  <^  ike  Uekridest  p.  ^7.) 

7137.  Of  the  Zetland  sheep  it  would  appear  that  there  are  two  varieties,  one  of  which  is  ooosidered  to 
be  the  native  race,  and  carruis  very  fine  wool ;  but  the  number  of  these  is  much  diminished,  and  in  aome 
places  thev  have  been  entirely  supplanted  by  foreign  breeds ;  the  other  variety  carries  coane  wool  above, 
and  soft  fine  wool  below.  They  nave  three  difibrent  successions  of  wool  yearly,  two  of  which  resemble 
long  hair  more  than  wooL  and  are  termed  by  the  common  people/on  and  seudda.  When  the  wool  begin* 
to  loosen  in  the  roots,  which  generally  happens  about  the  month  of  Fobnuu-y,  the  haizs,  or  seudda,  ^ring 
up ;  and  when  the  wool  is  carcAiUy  plucked  off,  the  tough  hairs  continue  fast  until  the  new  wool  grows  up 
about  a  quarter  of  an  inch  in  length,  tlien  they  gradually  wear  otF;  and  when  the  new  fleece  has  acquired 
about  two  months'  growth,  the  rough  hairs,  termed  fort,  spring  up  and  keep  root  until  the  proper  seas<» 
for  pulling  it  arrives,  when  it  u  plucked  off  along  with  tlie  wool,  and  separated  firom  it,  at  dressing  the 
fleece,  by  an  operation  called  forsing.  l*he  seudda  remains  upon  the  skin  of  the  animal  as  if  it  were  a  thick 
coat,  a  fence  against  the  inclemency  of  tiie  seasons,  which  provident  nature  has  furnuhcd  for  supplying 
the  want  of  the  fleece:  The  wool  is  of  various  colours ;  the  stiver  grey  is  thought  to  be  the  finest,  but  the 
black,  the  white,  the  tnourat,  or  brown,  is  very  little  inferior,  though  the  pure  white  is  certainly  the  most 
valuable  for  all  the  finer  purposes  in  woich  oombing  wool  can  be  used.*  (Sir  John  Sinclair  on  the  d^fftremt 
Breeds  qf  Shcep^  tfc.  Aj^pemdia,  No.  4.     Account  qf  the  Sheliand  Shoept  by  Thomas  Johnston,  p.  7a)    In 


the  northern  pau-t  of  Kincardineshire,  as  well  aa  in  most  other  of  <he  northern  counties,  there  is  still  a 
remnant  of  this  ancient  race,  distinguished  by  the  yellow  odour  of  the  face  and  legs,  and  bv  the  dishevelled 
texture  of  tlie  fleece,  which  conststa  in  part  of  coarse^  and  in  part  of  remarkaUv  fine  wool.  Their  average 


weight  in  that  couniy  is  from  seven  to  ninc.pounds  a  quarter,  and  the  mutton  is  remarkably  delicate  and 
highly  flavoured.  LkiHcar(lineshireI^partt.\k3»^  Sup.  E.  Brit,  art  Agr.  17&)  The  Highland  Society 
of  Scotland  have  offered  premiums  for  the  improvement  of  this  breed,  and  some  experiments  are  now  in 
progress.  Sec  vol.  vi.  of  their  Transactions  ;  and  for  a  particular  account  of  the  breed  itself,  and  ita 
management,  see  Shirreff*s  Survey  qf  Orkney  and  Shetland. 

7138.    The  Spanish,  or  Merino  breeds  bears  the  finest  wool  of  the  sheep  species;  the 
'      889  males  (fg.  889.)  usually  have  horns 

~^  of  a  middle  size,  but  the  females  893 

(Jig,  890.)  arc  frequently  without 
horns ;  the  faces  and  legs  are  white,  | 
the  legs  rather  long,  but  the  bones  ' 
fine.    The  average  weight  per  quar- 
ter of  a  tolerably  fat  ram  is  about 
seventeen  pounds,  and  tliat  of  ewes  I 
about  eleven  pounds. 

7130.  The  shape  of  tliis  race  is  far  ftom  being  perfect,  according  to  the  ideas  of  English  breeders,  with 
whom  svmmelry  of  proportion  constitutes  a  principal  criterion  of  excellence  The  throatiuess,  or  pen- 
dulottS  skin  beneath  the  throat,  which  is  usually  accompanied  with  a  sinking  or  hollow  in  the  neck,  pre- 
sents a  most  offensive  appearance,  though  it  is  much  esteemed  in  Spain,  as  denoting  both  a  tendency  to 
fine  wool,  and  a  heavy  fleece.  Yet  the  iipanieh  sheep  arc  level  on  the  back,  and  behind  the  shoulders ; 
and  Lord  Somervillc  has  proved  that  there  is  no  reason  to  conclude  that  deformity  in  shape  is,  in  any 
degree,  necessary  to  the  production  of  fine  wool 

THO.  "nejieece  of  the  Merino  shu-p  weighs,  upon  an  average,  from  tliree  to  five  pounds ;  in  colour,  it  is 
unlike  that  of  any  English  brcc(1 ;  there  is  on  the  surface  of  the  best  Spanish  fleeces  a  dark  brown  ting^ 
approaching  almost  to  a  black,  which  is  formed  by  dust  adhering  to  the  greasy  properties  of  its  pile ;  and 
the  contrast  between  this  tinge  and  the  rirh  white  colour  below,  as  well  as  that  rosy  hue  of  the  skin  which 
denote*  high  proof,  at  first  sight  excites  much  surprise.  The  harder  the  fleece  is,  the  more  It  resists  any 
external  pressure  of  the  hand,  the  more  close  and  fine  will  be  the  wool :  here  and  there,  indeed,  a  fine 
pile  may  be  found  in  an  open  fleece,  though  this  occurs  but  rarely.  Nothing,  however,  has  tended  to 
render  the  Merino  sheep  more  unsightly  to  the  English  eye  than  the  large  tuft  of  wool  which  coven  the 
head :  it  is  of  a  very  inferior  quality,  and  classes  with  what  is  produced  on  the  hind  legs;  on  which 
account  it  does  not  sort  with  any  of  the  three  qualities,  via.  rafinos,  or  prime ;  finos,  or  second  best;  and 
tercenos,  tlie  inferior  sort ;  and,  consequently,  is  never  exported  from  Spain.   • 

7141.  Merinos  were  Jirst  brought  inio  England  in  1788,  but  did  not  excite  much  interest  before  his 
Majesty's  sales,  which  began  in  1804 :  the  desirable  object  of  spreading  them  widely  over  the  country,  and 
subjecting  them  to  the  experiments  of  the  most  eminent  professional  breeders,  has  been  greatly  promoted 
by  the  institution  of  the  Merino  Society  in  1811,  to  which  belonged  some  of  the  greatest  landholders,  and 
tne  most  eminent  breeders  in  the  kingdom.  B'or  some  years  past,  this  breed  has  been  on  the  decline. 
{Sup.  £*.  Brit,  art  Agr.)  A  considerable  importation  was  made  by  Colonel  Downie,  of  Paisley,  which 
distributed  the  breed  throughout  difibrent  parts  of  Scotland.  See  the  Renfrewshire  Survey.  It  is  not 
understood  that  they  hare  answered  the  expectations  that  were  onoe  formed  of  them ;  and  1  am  not  aware 
that  there  are  any  flocks  in  the  ix)ssession  of  rent-mying  farmers.  The  only  successful  experiment  in 
Scotland  seems  to  have  been  that  of  the  late  Mr.  MalcolmLaing,  in  the  Orkney  Islands ;  and  it  is  not  the 
pure  race,  but  crosses  into  other  breeds.  ■  See  the  General  Report  qf  Scotland,  vol  iii. 

Sect.  II.     Crileria  of  Properties  in  Sheep* 

7142.  The  criteria  qf  an  exeelleni  ram,  as  mvcn  by  Culler,  combines  qualities  which  ought  to  be  found 
in  every  brectl  of  sheen  cultivated  for  its  flesh  and  wool.  His  head  should  be  fine  and  small ;  his  noctrils 
wide  and  expanded  i  his  eyes  prominent,  and  rather  bold  or  daring;  ears  thin ;  his  collar  Aill  from  hisbroa&t 
and  shoulders,  but  taiwring  gradually  all  the  way  to  where  the  neck  and  head  joUi,  which  should  be  very 
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line  and  graceAxI,  being  perfectly  free  ftnom  any  coane  leather  himglOji  down ;  the  ■houlders  broad  and 
fUn,  which  must,  at  the  lame  tim&  join  00  ca<y  to  the  collar  forward  and  chine  backward  a«  to  leave  not 
the  leaft  hollow  m  either  place ;  the  mutton  upon  his  arm  or  fore-thigh  must  come  quite  to  tlic  knee ; 
hla  legs  upright,  with  a  clean  fine  bone,  being  equally  clear  from  superfluou*  tkin  and  coarse  hairy  wool, 
from  the  knee  and  hough  downwards ;  the  breast  broad  and  well  formed,  which  will  keep  his  fore-legs  at 
a  proper  wideness ;  his  girth  or  chest  AiU  and  deep,  and  instead  of  a  hollow  behind  the  shoulders,  that 
part,  by  some  called  the  ft>re.flank,  sboukl  be  quite  full ;  the  back  and  loins  broad,  flat,  and  straight, 
from  wnich  the  ribs  must  rise  with  a  fine  circular  arch ;  his  belly  straight,  the  quarters  long  and  tUli, 
with  the  mutton  quite  down  to  the  hough,  which  should  neither  stand  in  nor  out :  his  twist,  or  junction 
at  the  inside  of  the  thighs,  deep,  wide,  and  fUll,  which,  with  the  broad  breast,  will  keep  his  four  legs  open 
and  upright ;  the  whole  body  covered  with  a  thin  pelt,  and  that  with  fine,  briaht,  soft  wool. 

1143.  The  criteria  of  a  sound  healthy  sheep  are,  a  rather  wild  or  lively  briskness ;  a  brilliant  clearness 
in  the  eye ;  a  florid  ruddy  colour  en  the  inside  of  the  eyelids,  and  what  are  termed  the  eyestrings,  as  well 
as  in  the  gums ;  a  faAness  in  the  teeth  ;  a  sweet  fragrance  in  the  breath ;  a  dryness  of  the  nose  and  eyes : 
breathing  easy  and  resular ;  a  coolness  in  the  fleet ;  dung  properly  formed ;  coat  or  fleece  firmly  attached 
to  the  skm,  and  unbroken ;  the  skin  exhibiting  a  florid  red  aiipearance,  espcciallv  upon  the  brisket.  Where 
there  axe  discharges  flrom  the  nose  and  eyes,  it  indicates  their  having  taken  cold,  and  should  be  attended 
to  by  putting  them  in  dry  sheltered  situations.  This  is  a  necessary  precaution  also  in  bringing  them 
flpom  one  situation  to  another  while  on  the  road. 

7144.  The  criteria  of  the  age  qf  theen  is  the  state  of  their  teeth  :  by  their  having,  in  their  second  year, 
two  broad  teeth ;  in  their  third  year,  four  broad  teeth ;  in  their  Iburth  year,  six  broad  teeth ;  and  in  their 
fUUi  year,  eight  broad  teeth  before  After  which,  none  can  tell  how  old  a  sheep  is  while  their  teeth  remain, 
except  by  their  being  worn  down.  About  the  end  of  one  year,  rams,  wethers,  and  all  young  sheep,  lose  the 
two  fore-teeth  of  the  lower  jaw  j  and  they  are  known  to  want  the  incisive  teeth  in  the  upper  jaw.  At 
eighteen  months,  the  two  teeth  Joining  to  the  former  also  fall  out ;  and  at  three  years,  being  all  replaced, 
they  are  even  and  pretty  white.  But  aa  these  animals  advance  in  age,  the  teeth  become  loose,  blunt,  and 
afterwards  black.  The  age  of  all  homed  sheep  may  also  be  known  by  their  horns,  which  show  themselves 
in  their  very  first  year,  and  often  at  the  birth,  and  continue  to  grow  a  ring  annually  to  the  last  period  of 
their  lives. 

7145.  The  tH/Jhrent  ageM  and condUwm  qf  sheep  have  difltoent  names  in  different  districts.  Alter  being 
weaned,  the  ram.  or  wedder  lamb,  is  sometimes  termed  hog,  boggit,  or  tag,  during  the  whole  of  the  first 
year:  and  the  female  lamb,  an  ewe,  or  gimmer  lamb,  and  ewe  tag.  The  second  year  the  wedder  has 
the  title  of  shear  hog,  or  a  two-toothed  ts^ ;  and  the  ewe  is  called  a  thaive,  or  two-toothed  ewe.  In  the 
third  year,  a  shear  hog,  or  four-toothed  wedder ;  and  a  four.toothed  ewe  or  thaive.  The  fourth  year,  a 
six-toothed  wedder.  or  ewe ;  and  in  wme  places^  fVom  the  time  of  lambing  till  that  of  salving,  the  males 
are  called  tupwUmtw;  and  from  that  penod,  till  the  time  of  shearing,  tup-bogs,  and  ever  afterwards, 
tupa :  the  females  in  the  same  order  being  termed,  ewe-lambs,  ewe.hogs,  gimmers,  young  ewes,  old 
ewes.  The  gelded  male  lambs,  castrated  wedder  lambs,  wedder  hogs,  dummonds,  wedders.  Crones 
also  signify  old  ewes;  and  there  are  several  other  provincial  names,  which  are  explained  in  their 
proper  plaoesL 

Sect.  III.     Breeding  of  Sfteep, 

7146,  In  the  breeding  oftfieep  a  greater  degree  of  perfection  has  been  attained  than  in 
any  other  live  stock ;  and  in  this  branch,  in  particular,  the  breeders  of  England  stand 
higher  than  those  of  any  other  country. 

7147.  Baketaellt  by  carefVil  selection  during  several  generations,  raised  his  stock  to  a  state  of  excellence, 
in  regard  to  fiittening  at  an  early  age  with  a  moderate  consumption  of  food,  and  with  the  smallest  pro. 
portion  of  offkl,  which  has  been  with  difficulty  equalled,  certainly  has  not  been  exceeded,  by  the  most 
skilAil  of  his  successors.  It  is  a  striking  instance  of  the  division  of  labour  and  skill,  that  there  are  breeders 
who  devote  themselves  entirely  to  the  breeding  of  rams  for  the  purpose  of  letting  out  on  hire.  This  prac- 
tice originated  in  Lincolnshire,  where,  in  the  early  part  of  the  last  century,  rams  were  let  out  at  f^om 
lOs.  to  aOs.  each ;  but  so  great  has  been  the  improvement  since  that  period,  that  they  are  now  let  out  to 
common  graaiers  at  from  1  to  10  guineas,  and  to  breeders  of  rams  at  from  SO/L  to  SOO  guineas.  The  breed, 
ing  rams  are  shown  for  hire  at  certain  times  and  places  during  the  summer,  where  every  one  may  select 
such  as  promise  to  maintain  or  improve  the  particular  state  of  his  flock,  and  at  such  prices  as  his  means 
and  experience  may  justify.  Two  or  more  individuals  frequently  join  together  in  the  hire  of  one  ram,  to 
which  thev  put  the  best  of  their  ewes,  for  the  purpose  of  obtaining  superior  males  for  the  fUture  service  ot 
the  rest  of  their  flocks;  and  in  particular  cases,  when  the  owner  of  the  ram  does  not  choose  to  part  with 
him,  even  for  a  season,  ewes  are  sent  to  him  to  be  covered  at  a  certain  price  per  head ;  superior  animals 
of  this  class  being  very  seldom  sold  altogether.  Much  as  this  mode  of  doing  business  has  been  repro- 
bated as  a  monopoly,  and  much  as  there  sometimes  may  be  of  deception  in  making  up  rams  for  these 
shows,  all  intelligent  practical  men  must  agree,  that  there  can  be  no  better  method  of  remunerating  emi- 
nent  breeders,  and  of  spreading  their  improvements  most  widely,  in  the  shortest  period,  and  at  the  least 
possible  expense  A  single  ram  thus  communicates  its  valuable  properties  to  a  number  of  flocks, 
often  in  distant  parts  of  the  country,  without  distracting  the  attention  of  ordinary  breeders  ttom  their 
other  pursuits. 

7148.  The  two  methods  qf  breeding  common  to  all  animals  are  also  adopted  in  breeding  thqef.  Breeding, 
from  diffbrent  families  of  the  same  race,  commcmly  called  breeding  in  and  in;  and  breeding  from  diS%>rent 
races,  generally  called  cross  breeding.  Bakewell,  according  to  Sir  J.  Sebright  {On  improving  the  Breeds 
of  domestic  Animals,  S[c.),  eflteted  his  improvements  by  breeding  from  the  same  family :  but  according  to 
Hunt,  who  has  written  an  able  answer  to  Sir  J.  Sebright's  pamphlet  {A  Letter^  ^,  to  S/rJ.  Sebright,  ^c), 
be  bred  fVom  diffbrent  relationships  of  the  same  family ;  it  being  out  of  his  power  to  Dreed  from  diflbrent 
fSsmllies  of  a  race  which  he  was  at  the  time  employed  In  forming,  and  cross  breeding  he  did  not  approve 
of.  Breeding  in  and  in  is  so  repugnant  to  human  feeling,  that  it  is  difficult  to  avoid  considering  it  an 
unnatural  practice ;  fbr  it  does  not  follow  that  a  flock  of  sheep  in  a  wild  sUte  must  necessarily  breed  in 
the  nearest  relationships,  as  father  and  daughter,  &c. ;  on  the  contrarv,  it  Is  more  probable  that  remoter 
relationships  would  be  chiefly  bred  from,  as  these  must  necessarily  be 'much  more  numerous.  In  a  flock 
of  sheep,  or  a  herd  of  savage  men,  springing  each  from  one  pair,  every  parent  must  necessarily  have  many 
more  cousins,  and  cousins  many  times  removed,  than  he  can  have  mothers  or  daughters. 

7149.  Breeding  from  d^fi^rent  families  of  the  same  race  is  the  more  general  and  approved  practice. 
When  a  number  of  fiunihes  of  anv  breed  nave  been  for  some  time  estabhshed  in  a  variety  of  situations, 
and  have  had  some  sli^t  shades  or  diflbrcnce  impressed  upon  them,  by  the  influence  of  different  soils  and 
treatment,  it  is  found  advantageous  to  interchange  the  males,  for  the  purpose  of  strengthening  the  excel, 
lencies,  or  remedying  the  defects  of  each  fiunily.  Of  this  advantage  Bakewell  could  not  avail  himself; 
but  it  has  been  very  generally  attended  to  by  his  successors.  Culley,  for  many  years,  continued  to  hire 
his  rams  ttom  Bakewell,  at  the  very  time  that  other  breeders  were  paying  a  liberal  price  for  the  use  of 
his  own ;  and  the  very  same  practice  is  followed  by  the  most  skilfUl  breeders  at  present  In  large  con. 
cems,  two  or  more  streams  cf  blood  may  be  kept  distinct  for  several  generations,  and  occasionally  inter, 
mixed  with  the  happiest  eflbcts,  by  a  judicious  breeder,  without  having  recourse  to  other  flocka.  (Svp. 
E,  Brit,  art  Agr,  177.) 
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1150.  In  breeding  from  two  dUiiitel  raeety  the  ol^ect  it  to  acquire  new  propertiet  or  rtmove  defects. 
The  mode  of  effecting  this  by  croM  breeding  is  attended  with  greater  difBcuitiei  than  in  breeding  from 
the  same  race  The  very  distincUon  of  breeds  implies  a  considerable  diflfbrence  among  onimaU  in  sevenl 
respects ;  and  although  the  desirable  property  be  obtained,  it  may  be  accompanied  bv  such  othen  «■  arc 
by  no  means  advantageous  to  a  race,  destined  to  occupy  a  situation  which  hod  ezdiided  that  pwyerty 
ft-om  one  of  its  parents.  To  cross  any  mountain  breed  with  Leicester  ram^  for  example,  with  a  view  to 
obtain  a  propensity  to  fatten  at  an  early  age,  would  be  attended  with  an  enlargement  of  sise,  which  the 
mountain  pasture  could  not  support  •,  and  the  progeny  would  be  a  mongrel  race,  not  suited  to  the  pasturei 
of  either  of  the  present  breeds.  If  the  object  be  to  obtain  an  enlargement  of  sise,  as  well  as  a  pro|«Qsity 
to  fatten,  as  is  the  case  when  ChcTiot  ewes  are  crossed  with  Leicester  rams,  the  progeny  will  not  nrcMpec 
on  the  hilly  pastures  of  their  dams,  and  will  be  equally  unprofitable  on  the  better  {Matures  of  theu'  sirea^ 
But  the  oApring  of  this  cross  succeeds  well  on  those  intermediate  situations  on  the  skirts  of  the  Cheviot 
hills,  where,  though  the  summer  posture  is  not  rich,  there  is  a  portion  of  lowland  for  produdng  dovv 
and  turnips.    {Supp.  Encyc,  Brit.  art.  Agr.  S(c) 

7151.  At  eentral  rules  incrouingbreedM,  it  Is  to  be  noticed  that  in  every  case  where  the  enlargement  of 
the  carcass  IS  the  object,  the  cross  breed  must  be  better  fed  than  its  smaller  parent.  The  sise  of  the  pa. 
rents  should  also  be  but  little  disproportioned  at  first ;  and  when  some  increase  has  been  produced,  one  or 
more  crosses  afterwards  may  raise  the  breed  to  the  required  sise.  With  these  precautions,  there  is  little 
reason  to  fear  disappointment,  provided  both  parents  are  well  formed.  VQtneral  Report  o^  SeoHamdm 
VOL  iii.  p.  14.  1&) 

715S.  The  moMt  advantageous  and  proper  age /or  ewfs  taking  the  ram  in  the  diffbrent  breeds  has  not 
been  fullv  shown  ;  but  ft-om  a  year  to  a  year  and  a  half  old  may  be  suflicient,  according  to  the  ftswaid. 
ness  of  the  breed  and  the  goodncM  of  the  keepi  Some  Judge  of  this  by  tlie  production  of  broad  or  diecpli 
teeth.  It  should  not  be  done  while  too  jpuxng  in  any  case.  Ewes  commonly  bring  their  first  laxob  when 
two  years  old ;  in  the  hiUjr  and  mountainous  districts  of  Scotland  commonlv  not  for  a  year  after.  Of 
course,  they  are  usually  eighteen  or  nineteen  months  old  when  they  take  the  ram,  throughout  all  the 
lowland  districts. 

7153.  In  regard  to  the  season  qf  putting  the  rams  to  the  ewes,  it  must  be  directed  by  the  period  at  wfaich 
the  fall  of  the  lambs  may  be  most  desirable,  which  must  depend  on  the  nature  of  the  keep  which  the  par. 
ticular  situation  affbrds ;  but  the  most  usual  time  is  about  the  beginning  of  October ;  except  In  the  Dor- 
setshire ewes,  where  the  intention  is  suckling  for  house-lamb,  in  which  case  it  should  be  much  earlier, 
in  order  that  the  lambs  may  be  sufficiently  forward.  But,  by  being  kept  very  well,  any  of  the  breeds  wiJ] 
take  the  ram  at  a  much  earlier  period.  Where  the  rams  are  young,  the  number  of  ewes  should  setdom 
exceed  sixty  for  each  ram ;  but  in  older  rams  a  sreater  number  may  be  admitted  without  lnconv«iicnoe» 
as  ttom  one  to  two  hundred :  but  letting  them  have  too  manv  should  be  cautiously  avoided,  as  by  such 
means  the  farmer  may  sustain  great  loss  in  the  number  of  the  lambs. 

7154  Wf/h  respect  to  the  penod  qf  gestation,  the  ewe  goes  with  lamb  about  the  ipaee  of  Ave  month*, 
consequently  the  most  common  lambing  season  is  March,  or  the  early  part  of  April ;  but  *'  it  has  been 
observed  that  in  many  of  the  more  southern  districts,  where  sheep-husbandry  is  carried  on  to  a  consi. 
derable  extent,  some  parts  of  the  ewe^stock  are  put  to  the  rams  at  much  earlier  periods,  so  as  to  lamb  a 
month  or  six  weeks  sooner :  a  practice  which  is  attended  with  much  profit  and  advantage  in  many 
situations  where  early. grass.Iamb  is  in  great  demand.  It  is  usual  for  the  rams  to  remain  with  the 
ewes  for  a  month  or  six  weeks,  and  in  some  cases  longer,  in  order  to  complete  the  business  of  im- 
pregnation,  which  in  some  districts  is  ascertained  by  smearing  the  foreshows  of  the  rams  with  saaoe 
colouring  substance." 

7155.  The  practice  qf  turning  a  nmmber  of  rams  among  the  flocks  formerly  adopted  is  highly  exception, 
able,  as  tending  to  prevent  the  main  object  and  iniure  the  rams.  A  better  way  u  to  let  each  ram  have  a 
proper  number  of  ewes,  and  with  very  choice  stock  to  keep  the  ram  in  an  enclosed  small  pasture,  turning 
a  few  ewes  to  him,  and  as  they  are  served  replacing  them  with  others.  Bv  this  means  there  Is  more  oer. 
tainty.  and  more  ewes  may  be  impregnated.  In  such  sort  of  fine  stock,  it  is  likewise  of  great  utility  to 
keep  the  rams  during  this  season  in  a  high  manner.  In  this  view  a  little  oats  in  the  straw,  or  a  mixtore 
of  barley  and  pea  meal,  are  excellent  Where  ewea  are  backward  in  taking  the  ram,  the  best  means  to  he 
employed  are  those  of  good  stimulating  keep.  The  rams  should  always  be  continued  with  the  ewes  a 
sumcicnt  length  of  time. 

7156.  The  ewe  wiU  breed  twice  a  year.  If  it  be  made  a  point  to  produce  such  an  effect  by  attenthm  and 
hiffh  keep;  since  she  will  receive  the  male  indiffbrentlv  at  any  season,  and,  like  the  rabbit,  very  soon  after 
bruiffing  forth.  Lisle  gives  an  instance  of  three  of  his  ewes,  well  kept,  lambing  at  Christmas,  fattening 
off  their  lambs  at  Lady..day,  and  producing  lambs  again  the  first  week  in  June.  It  seems  they  stole  the 
ram  immediately  after  lambing,  but  brought  the  second  time  only  single  lambs,  although  of  a  breed  that 
generally  produces  twin&  There  is  no  doubt  but  the  sheep  would  produce  young  thrice  a  year  were  the 
bad  practice  resorted  to,  which  has  been  so  currently  recommended  with  the  rabbit,  of  allowing  the  male 
immediately  after  parturition ;  the  ready  way  to  render  both  the  female  and  her  progenv  woithlesa. 
Could  the  lambs  be  advantageously  weaned  at  two  months,  sufficient  time  would,  he  conoeivea,  remain 
ft»r  the  ewe  to  bring  forth  twice  within  the  vear.  For  example,  suppose  the  voung  ewe  tupped  in  August, 
the  lamb  would  be  dropped  in  the  middle  of  January,  and  might  be  weaned  m  mid  March,  the  ewe  again 
receiving  the  ram  on  the  turn  of  the  milk,  like  the  sow.  perhaps  in  or  before  April,  she  would  then  bring 
forth  within  the  twelve  months  or  in  Au^t  This  pun  would,  continues  Lisle,  at  least  h^Jure  the  dam 
infinitely  less  than  suckling  during  gestotion. 

7157.  IVhen  ewes  are  in  lamb  they  should  be  kept  in  the  pastures,  and  asfireefrom  disturbance  as  possible, 
being  careAiUy  attended  to  in  order  to  prevent  accidents  which  are  liable  to  take  place  at  this  time,  such 
as  those  of  their  being  cast  in  the  ftirrows,  ftc.  Where  any  of  the  ewes  slip  their  lambs,  it  is  advised  by 
Banister  that  they  should  be  immediately  removed  fWrni  the  flock.  They  also  require,  under  these  cir- 
cumstances, to  be  kept  as  well  as  the  nature  of  the  farm  will  admit,  in  order  that  there  maybe  loss  loss  at 
lambing- time  from  the  ewes  being  stronger,  and  the  lambs  more  healthy  and  better  capable  of  contending 
with  the  state  of  the  seoson  at  which  they  may  be  dropped.  The  shepherd  should  at  this  period  be  parti- 
cularly careful  and  attentive  to  afford  his  assistance  where  it  may  be  necessary.  He  should  constantiy 
have  regard  to  the  suckling  of  the  lambs,  and  to  see  that  the  udders  of  the  ewes  are  not  diseased.  His 
attendance  will  often  be  required  in  the  night  as  well  as  the  day.  At  this  season  covered  sheep-folds  are 
often  of  very  great  advantage  in  saving  and  protecting  both  ewes  and  their  lambs. 

7158.  In  respect  to  the  number  of  iambs  at  a  birth  It  is  remarked  by  Lawrence,  that  the  ewe  brings  moat 
commonly  one.  next  in  degree  of  ftrequency  two,  rarely  tnm  three  to  five  lambs  at  a  birth.  This  property 
of  double  birtn  is,  he  says,  in  some  instonccs  specific ;  the  Dorset  sheep  usually  yeaning  twins,  and  the 
Urge  polled  Belgic  sheep,  with  their  descendants  our  Tees  water,  doing  the  same,  and  producing  occasionally 
more  at  a  birth.  Other  breeds  bring  twins  in  the  proportion  of  one  third  of  the  flock,  whidi  is  simpoaed 
to  depend  considerably  on  good  keepi  A  certain  number  of  ewes  per  centum  prove  barren  annually :  the 
cause  ydty  rarely  natural  deflect ;  sometimes  over-fatness,  a  morbid  stote  of  body  from  poverty  or  neglect 
of  the  ram ;  in  other  words,  want  of  system  in  the  shephord. 

7159.  The  ken  qf  sheep  qfler  lambing,  where  rich  pastures  or  other  kinds  of  grass  lands  cannot  be 
reserved,  should  consist  of  turnips  or  other  kinds  of  green  food  provided  for  the  purpose,  and  given  them 
in  a  suitable  manner }  but  where  it  can  be  done,  it  Is  always  better  to  leave  this  sort  of  food  untouched  tin 
iriiout  the  period  of  hunbing,  when  it  should  be  regularly  supplied  in  propcrtion  to  the  necessity  there  may 
be  for  it.  The  ewes  also  demand  at  this  time  much  care  to  see  that  they  are  put  upon  a  dry  sheltered 
pasture,  free  from  disturbance^  and  that  neither  they  nor  their  lambs^  sustain  injury  fttnn  the  too  great 
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severity  of  the  ieMoa  Whenever  this  U  the  cue,  they  should  bo  carefUHy  removed  Into  a  proper  degree 
of  warmth  and  shelter  till  perfectly  restored.  It  is  likewise  a  necessary  as  well  as  usefbl  practice,  as  they 
faunb  down,  to  take  them  and  their  lambs  away  fhnn  the  common  stock,  putting  them  into  a  piece  of 
turnips  or  fresh  dry  pasture  where  there  is  shelter  when  necessary,  as  by  this  means  much  fewer  lambs 
would  be  lost  than  would  otherwise  t>e  the  case.  It  U  also  found,  that  by  a  proper  supply  of  turnips  or 
other  similar  green  ftx>d  at  this  {leriod,  the  milk  of  the  ewes  is  much  increased,  and  the  growth  or  the 
lambs  greatly  promoted ;  which  is  of  much  fUture  importance,  as  when  they  are  stinted  at  this  early 
period  of  their  existence,  they  never  turn  out  so  well  afterwards  for  the  farmer.  With  the  green  and 
root  crops  and  preserved  after-grass,  hay,  straw,  com,  and  oil-cake  are  in  some  cases  made  use  of  in  the 
winter  support  of  sheep  stock.  With  turnips,  where  the  soil  is  not  sufficiently  dry  to  admit  the  sheep,  it 
is  the  practice  to  draw  them  and  convey  them  to  a  sound  firm  pasture,  that  the  ewes  may  be  baited  upon 
them  once  or  twice  in  the  day  as  there  may  be  occasion,  care  being  taken  that  they  are  eaten  up  clean,  as 
the  circumstance  of  their  l)eing  thus  eaten  may  serve  as  a  guide  to  the  homer  for  the  supply  that  may  be 
daily  necessary.  In  this  way  this  sort  of  food  will  be  consumed  with  the  {p-eatest  economy.  Where  the 
land  is  perfectly  dry,  and  the  intention  is  to  manure  it  for  a  grain  crop,  eatmg  the  turnips  on  the  land,  by 
means  of  portions  hurdled  off  as  wanted,  is  a  good  practice.  With  this  sort  of  food,  especially  where  n 
produces  scouring  in  the  ewes,  green  rouen  hay,  cut  straw,  or  peas  haulm  should  constantly  be  given,  and 
also  with  rape,  &c 

7160.  ZAtf  castrating  iambs  may  be  performed  any  time  fVom  the  age  of  a  fortnight  or  three  weeks  to 
that  of  a  month  or  six  weeks,  and  in  some  districts  it  is  deferred  to  a  considerably  later  period.  It  is, 
however,  the  safest  method  to  have  it  executed  early,  as  there  is  less  danger  of  too  much  Inflammation 
taking  place.  But  in  all  cases  the  lambs  should  be  in  a  healthy  state  when  it  is  done,  as  under  any  other  • 
circumstances  they  are  liable  to  be  destroyed  by  it  The  operation  is  usually  performed  by  the  shepherd, 
by  opening  the  scrotum  or  cod  and  drawing  out  the  testicles  with  the  spermatic  cord.  This  he  often  does 
with  his  teeth  in  the  young  state  of  the  animal ;  but  where  the  operation  is  performed  at  a  later  period, 
it  is  usual  to  have  recourse  to  the  knife,  the  arteries  b^ng  taken  up  and  secured  by  means  of  ligatures,  or 
the  searing  iron.    The  business,  if  possible,  should  be  done  in  fine  weather,  when  not  too  warm,  and  the 

f  elded  lambs  be  kept  in  a  dry,  sheltered,  quiet  situation  for  a  few  days,  until  the  inflammation  is  sone  olK 
fit  should  hapLcn  to  be  wet  at  the  time,  it  may  be  advisable  to  have  them  under  some  sort  of  shelter 
where  they  can  nave  room  to  move  ttcely  about 

7161.  "ne  tceaning  qf  iambs  should  be  efiteted  when  they  are  three  or  four  months  old,  as  about  July ; 
but  it  is  done  more  early  in  some  districts  than  in  others.  A  proper  reserve  of  some  f^h  pasture  grass, 
where  there  may  be  a  good  bite  for  the  lambs  to  feed  upon,  snould  be  had  recourse  to,  as  it  is  of  much 
consequence  that  an  ample  provision  of  this  sort  be  had,  in  order  that  the  growth  of  this  young  stock  may 
not  suffer  any  check  on  being  taken  fVom  the  mother.  Where  they  have  been  continued  so  Ions  as  to 
graze  with  the  dams,  little  check  will  be  sustained  in  their  separation  if  turned  upon  such  goodf  feed. 
Some  advise  clover  in  blossom  as  the  most  forcina  sort  of  food  in  this  intention,  and  with  others  salntfnin 
rouen  is  highly  valued  for  the  same  purpose.  When  good  feed  is  not  provided  of  some  of  these  kinds,  the 
lambs  soon  decline  in  flesh,  or,  in  the  technical  language  of  the  flock,  are  said  to  pitch ;  and  when  once 
this  happens  they  never  afterwards  thrive  so  well,  however  good  the  management  may  be.  With  regard 
to  the  ewes,  they  should  be  removed  to  such  distant  pastures  or  other  places  as  that  they  may  not  be  heard 
by  the  lambs,  which  would  cause  them  to  be  disturbed  in  their  feeding ;  and  where  the  ewes  sustain  an^ 
inconvenience  fVom  their  milk,  as  by  their  udders  swelling,  it  should  be  drawn  once  or  twice,  as  by  thia 
means  bad  consequences  may  be  prevented :  and  as  soon  as  the  lambs  have  been  removed,  the  ewes  are 
returned  upon  the  pastures  destined  for  their  summer  support  There  is,  however,  one  caution  to  be 
attended  to  in  first  turning  the  Iambs  upon  rich  keep,  which  is  that  of  letting  them  be  in  some  degree 
satisfied  with  food  previously,  that  they  may  not  be  surfeited  by  too  quick  and  fUll  feeding,  and  keave  or 
Aoitr  as  it  is  termed ;  keeping  them  gently  moving  about  the  field  has  also  been  advised  in  this  intention. 
In  some  places,  where  the  lands  are  of  the  more  poor  kind,  it  is  a  custom  to  send  the  lambs  to  the  more 
rich  vale  or  marsh  districts,  to  be  brought  forward  in  condition  or  fattened.  In  those  cases  where  the 
lands  of  the  male  kind  are  reared  on  the  home  lands  as  wethers,  they  are  usually  restored  to  the  flock  in 
the  latter  end  of  the  year,  but  which  is  not  by  any  means  a  good  practice,  as  they  often  suflbr  for  want  of 
proper  keep  in  the  winter,  and  lose  what  they  had  previously  gained  in  growth  and  condition.  A  practice 
the  reverse  of  this  has  long  been  in  use  among  the  store-masters  of  Scotland.  They  send  their  lambs,  us 
soon  as  weaned,  to  some  rough  coarse  pasture,  often  at  a  distance  of  several  miles,  where  they  remain  for 
six  or  eight  weeks.  The  opinion  is,  that  this  renders  them  more  hardy.  Some  grounds  are  occupied 
chiefly  for  this  purpose,  being  kept  for  summering  lambs,  as  it  is  called,  the  owner  of  the  Iamb  paying  a 
penny  or  three  halfpence  a  week  for  each.  The  practice,  it  is  believed,  is  not  now  so  common  as  it  has 
been. 

Sect.  IV.     Rearing  and  general  Management  ofSheep> 

7162.  In  the  practice  of  sheep  hitsbandry  different  tyslems  are  had  recourse  to,  according 
to  the  extent  and  nature  of  the  farms  on  which  they  are  kept,  and  tlie  methods  of  farming 
that  are  adopted  on  them ;  but  under  all  circumstances  the  best  sheep-masters  constantly 
endeavour  to  preserve  them  in  as  good  condition  as  possible  at  all  seasons. 

7163.  mth  the  pasture  kinds  of  sheep  this  is  particularly  the  case;  and  with  the  view  of  accomplishing 
it  in  the  most  complete  manner,  it  is  usefUl  to  divide  them  into  difl^rent  parcels  or  loU  in  respect  to  their 
ages  and  sorts,  as  by  that  practice  they  may  be  kept  with  greater  convenience  and  benefit  than  in  large 
flocks  together  under  a  mixture  of  difltrent  kinds ;  as  in  this  way  there  is  not  only  less  waste  of  food,  but 
the  animals  thrive  better,  and  the  pastures  are  fed  with  much  more  ease.  The  advanUge  of  this  manage, 
ment  has  been  fliUy  experienced  in  many  of  the  northern  districts,  where  they  usually  divide  the  sheep 
stock  into  lambs,  yearlings,  wethers,  and  breeding  ewes :  and  in  this  method  It  appears  not  improbable 
that  a  much  larger  proportion  of  stock  may  be  kept,  and  the  sheep  be  preserved  in  a  more  healthy  condition. 
With  a  breeding  stock  the  sheep-maater  must  act  according  to  his  circumstances,  situation,  and  capital 
which  he  possesses,  either  selling  the  lambs  to  go  to  keep,  fattening  them  for  grass  bunb,  suckling  them  for 
house  lamb,  or  keeping  them  on  to  be  grased  and  sold  as  store  or  fat  wethers ;  the  ewes  being  sold  lean  or 
in  store  condition,  or  nttened,  as  circumstances,  profit,  and  convenience  may  point  out 

7164.  Another  practice,  but  which  requires  much  capital  as  well  as  knowledge,  experience,  and  atten. 
tlon,  is  that  of  breeding  and  fattening  olTall  lambs,  both  wethers  and  ewes,  especially  where  marketa  for 
their  sale  when  fat  are  convenienUy  situated ;  or  thU  system  may  be  partially  acted  upon,  varying  the 
idan  according  to  capital,  circumstances,  and  the  nature  of  the  times.  In  which  case,  whenever  store 
stock  become  extravagantly  high,  it  is  mostly  a  good  way  to  sea 

7165.  The  slieep  farming  of  the  arable  or  low  uHxrm  districts  of  the  kingdom  cons^- 
quently  differs  in  various  particulars  from  that  of  the  hilly  and  mountainous  districts; 
we  shall,  therefore,  first  give  a  general  view  of  the  sheep  management  of  arable  lands, 
and  next  of  mountainous  district*}. 
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PRACTICE  OF  AGRICULTURE. 


PaktIIT. 


SUBSECT.    1.' 


Rearing  oAd  MfmiemHof^h  hA'Vttti'^lms  hiul 'ar^'fiinds. 


71o6.    The  moat  general  sheeit  htuoandry  on  nch  lands,  or  where  turnips  and  other 


some  ot  the  lAst  sort  oncn  provii 
wiM?  often  the  auc  that  ewca  are^  -.„^^^ 
couples,  in  which  circunutalicc*  it  u  fretji 
order  to  the  fattening  of  both,  and  telling  th( 
which  is  often  done  ftt>m  vfrrr  distant  fairs 


Jl,  tW  'S^  n^SkWP'o  ***WHW  . 

>ving  with  lamb,  may  be 


bsbTtI 
)  nuike 


I  like. 


in  the  year,    in  the  purchasing  of  sheep^ 
care  and  circumspection  is  necessary, 
ly  be.    In  thew  cases  much  advantage 
■mploying  a  salesman  on  the  spot 


msidenition  in  the  mixed  sheep  bus- 


'jaiitn4.li  vnt  frrastf  or  sBMin  auiumn  as  lean  stock,  wnn  rcgani  to 
l(ritet\  ir»  tJpL  house,  mu(pattention  is  required  to  have  them  early,  to 
ST  rSr^nir  h.:i>i  aad-«uckM,  as  well  as  to  the  ewes  being  of  the  n^t 
*<^fii'»nfr''  mimi^mtl^  ^llAft^HUMKffilM  with  food  of  the  most 


whatever  the  sort  or  intention  with  which  ( 
especially  when  at  a  considerable  distance, 

7168.      The  Ireatmem  of  the  lambs\i 
bandry.  i  '0 

TieD.  Lamh  are  eillk^  sithf^  tn-  folitm-d  ti»  tJr'asiTGr  iiSX  in  autumn  as  lean  stock.    With  regard  to 
"-     B  that  h€Ttb»gn  sufklgjl  qf  j^jc-JuMt  l      '  j-^..     ...  ...    ...  .      . 

^^  l'((iiklMrfji;,jiT.^!"Vi?rv  r' 

inUfcf*r»  itimm 
ii!Fuk<i)t  kiiitia^ 

tN(7 
of  ih^ir  1^1 
nitian  witT) 
ltd  "H  tht'  (H 

ment  aftaaaihe^mbs  hafe  been  weaned.yr»—  >►  *  r-«»—    ^ 

in  I.  It  is  generally  performed  in  the  month  qfJulu  or  August,  at  which  period  the  fairs  for  the  sale  of 

SmfV^^J9*^^t9m^  M"*^/  lwh;»t^vo|r  %\\a  br^i  jt>«v      .    ,    ^ ^ ^  .  -       -.      - 

4i||{iKUin4ir<w  mi^rnM^ri^  :  thus,  ini^  Xor^ofK  fU^tA  ,wb^t^4^,,a«d4kisc«^<HH  Qf%  huc.«uAici«atly 
puW.|}f>(MwlM4v<UMwc^  WW  iunn^^i  i»>,the 4ame  fliannor  »; wjjita ^c# pn  tl»*.^>outb Xkm^*^', 
|lwi9ffbl)Mfi  uce  «(^»uI4  pe  aa  faalu«tQti»oca^I)pnMth<4  does,  not  •fall  4«»rk  i  on  Ji^<tf«cuhire,  ahom 

Jlflwwwweei,^,-      .  ,  ,,.,.«.■.■.        ...         ..•..'.. 

at  any  time.      A  certain  number  of  old  ewes  or  crones  are  removed  every  year,  andthete 

d  W^[  ;<;*p<^/dWirrti^«A?^»«f^>W)pM*li<W??>Mft%i^c4>!i^^^  several  preparatory 

•«P^««Se|(^94ifcfi|c«tpfPP^f*«^«  i  4'he»»tWrf>  w#sfei«?gffJi*pV»^^  patching,  cJiDpingfB||rk. 
i«g»«ftdr«#iV>«llttil^fi  ...  r^ 

n^ ittTiLijTIiairtafit  t/tnefar^pint  9r  hkmriag  ikeap  mm  bt  diroct^i  byt  tha  ilrtt  #f tiy  iw^thd 

ithe  climate  mthp  ppiftJculuf  qtstrwi,  «>  by  this.n^CAUa  Ihed&agQr -of  iijUiW  by  »ld  from  depnvinf 
8Tiot'()6f  llicIrVoats  at  too  carPy  a  season,  and  from  he^t' Dy  tSennjltitig  them  t  »  continuf  on  thei 
^i^/Mayit#'»vdld^'ftltkofM!StMMmndr':  ^t-a^MCher«Miutasta*ce  thatshoul 


?'OvVBrf>P«W?lliaAWffPWWffIf»wiM^y«^«(U|ieices»i 

|ii,tl)fl^iM>4t  Mft to  f^MVply  sust^  dQfipi(inq,e«  in  tl|e 

;,h4f  ffr{i»:irJ(f)d.ithat  w^a^KingihMk.ii^kK^itoiitthe 

y  ;i^>  ijfj^pts,  a^UM  i|»flqi|te«5t,»»y  dcpatturp  tyom 


t  shouli    likewiselic  atl 

^ ,,  ...  nfiturit   I'aswhercthe 

WfWwJp*.  t^**  J>f riwU  ^t  V*  »#'^  iP  I^P  AnnnU  fJ  Jigrictilture  lo  be  weak  and  scarce  y  capable  bf  bei   „  ^      , 
«8ffl?W*-*«i««J  llifer; ftls^tJH.i^,  fWtW,  rfrtd  of  kn  Inipprifecf  tiatnre/  It  hasfcen  statcll,  that  fdr  the 


tP  tMabMnan,  iathat  of  the  i»vol  ^irfg  fulfy  btQMVi  (m?  at  ihe  Mat^  ojT  jn^turit   i'  as  whe  re  the  cii  ^ng 

'    \,  tt>.sf  i^  ip.  th^  Anp^nU  r/  A^rictdture  to  be  weak  and  scarce  y  capable  bf  being  i^un. 


more  warm  sheltered  situations  in  th«  aouthbm  patt^ctf  tho;fciBgdaB^thCibegi  ningor  i  iddleoflune^ 
'  rr»^4iMvxnanr4)tt.inj£eiicral  the  mottt  proper :  but  in  tiie  moroLexposcd  <  istricts  i  k  the 


Iharnjiirts  of  ^e/r^nlS.  ?l»e' mli^i  or  lattcf  cfi'd  r)f>lh^  «nuc  frtouTM  may  Ix 
„  j^M^h^ftfirouv^bM:^'  BiJt>«^ftM%)t^  nttH«lrt|^#ic^44l'tti<<iG^bkWQr««iit  w 
SbttWam-iX^  vdHuat 'amiliifttl  pnlqSfiji  ^ery^Hufttvi^iii  (^  msi^  Mwttease 
In  of  the  summer  weather,  added  to  the  warmth  bf  the  m 


Iccce,  bccqn^es  very  c 
them  in  their  feeding.  There  never  can  be  any  difficulty  in  a»cf  HH^nwfe  the 
tewi»4i»lll««ei*r«lb>ii/<|f  rtqi^jUMiroj*/^^  PP»r^cj 

AMs  JNi|%cimeailica]o|^  lalMtMf  9rfUng  tM{>W!  %8f  APfi  ooa«4tu¥)  %  vWa»»  iQuMf  1 
nB  Maftr<fP4»rtitr.  UU.4h<h/iK«t  yfwiH^QtM^^,^^f^T\^g  (gupsi^i^ia  difikVcnfridUl 
iBtiLeicQatBrMwdderi^eiMijeiiAmg.wilb.tJMemi'HllVHrjiiag  tiwai  ^.t^^  ^ighhind  ( 

Mf^MntD>the«ai4d»e<tfJua«lsiyb«butMiiVpeai«d.     ,;  ,r.    i  ,,  it        h 

2f^VlboShtep4thMn)m^ii»Umrmni]UQtr$h  oiiwniaockces  Mw«tiiaidtMnKBve«,tiiPd  fiilshes  abc  |t  the 
dhJnlyir.'-ThoaeflvhaiidKeat-tottifatnK  tttoy  «fciwc  Hui  ea[W;tA.<^itUfl^y»4n*l  thoJfc  that  ah  kr  laU 
'tfl|oy(ftBMihalf)ba  pMiad^iglA;ia(f;«<«:y  li«H)M)f4H« 


•hearing,  tMMnrttearMt  4he  iMaOitiQA  IRhidh  t^4i69rWiM#^^iMLaretiibu4  the 
g«ikl3csl«C»«dioililfetMttnB4ha^ay.  .T1haUmb«tl^M  tfa^foUIn  6qifthfield 
uaahttmxlt  a^rriiinfmvi:^!)  ovM^tlM  jMKik  «f'BQgNMHl*<Ml4lJiroiigh^  Sr«|landi 
fl1ufihitellwli>iflnt4lsoce,tHwDahaut«AeMtji«QOt^»okt 


lore  sui  ftble,  pre  fided 

mostly  1  *  nece 
f  heat  fr  n  the 

ve  a  d  injuri* 
tper  tim(  for  shea 

a  thrivi  g  sheep 
lice,  ftt)n]  Jieb^ti 
U\  begii  ningwir 
ricta    F  nnthe 


late 
of  the  si  «p.    In 
lot  weatl  r  occasi 
ket  aft,  we 


_  _  .&'.<»iwa^'  ai^Xme^x^V^  ^%ii^H^i»^J^ocVS,  some  weeks  I 

5gi[^^^It)^>Ti^<^,^ffre  Kept  ct"^  and^6ol  wfadn  the'iieftsoti^  hot;  anit^  j^^^^  ucj^ 
«te«pi«ttiit«d;fram'beconii]^fiorek<'      >■■.. -..i  .- v,      .       .  '.:-..j.n^ 

virashmg-pool,  anu  there  Iambs  and  sheep  of.Ou&rfmv^MWWt  m  tqMfi^yiW^Wt  MTD'  putiOM 
')|ftMDM(^fl^^  ^«mAoMf«^>lmi^h<^)M'l0^«M^^miptirlN!^c%toed««i^  Wfft'WmHedyl^ufi^n. 

they  may  not  disturb  their  mothers  by  tl^ir  bleating.     The  object  of  washing  is  simply 
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In  Derpmhire  and  Spain,  the 


to  free  the  fleece  from  dust  and  dirt  of  varioiis  kinds, 
fthort-woolled  sheep  are  not  washed. 

7178.  Im  performing  theoBeratkm  afuHuhing^  It  Wm  formerly  tbe  method,  and  it  ctill  ezlita  In  the  nofth, 
to  hare  tbe  wartieri  standing  up  to  the  breatt  in  the  water :  but  fh>m  the  inconvenience  and  dancer  of  1^ 
the  men  remiirinf  a  large  supply  o^  eplrituoiis  liquors,  and  being  liable  to  be  attacked  with  oolds^  rticu. 
matisms,  and  other  dlseiwee,  as  well  as  being  apt  to  despatch  the  work  with  too  much  expedition,  so  as  to 
leftve  the  wool  insufBciently  ci»n,  it  has  been  profMSsed  by  Toung,  In  his  CaSeitdar,  to  rail  off  a  portion 
or  the  water  in  a  stream  or  pond  Qlg.  SSL),  for  the  theep  to  walk  into  by  a  stoping  mouth  at  one  omI  (a). 


and  to  walk  out  by  another  at  the  other  end  (6),  with  a  depth  suiBdent  at  one  part  for  them  to  i 
and  to  paTe  the  whole :  the  breadth  need  not  be  more  than  six  or  serenfoet  At  one  not  on  each  side 
of  this  passage,  where  the  depth  is  Just  sufficient  for  the  water  to  flow  oyer  the  riieep's  back,  a  aide  or 
box  (r),  water  tight,  should  be  fixed,  for  a.  man  to  stand  in  dry ;  the  sheep  being  in  the  water  between 
them,  they  wash  in  perfection,  and  pushing  them  on,  thejr  swim  through  the  deep  part,  and  walk  out  at 
tbe  other  mouth,  where  a  dean  pen  (rf),  or  a  very  clean  (fry  pasture,  is  ready  to  receive  them ;  of  eotme 
there  is  a  bridge  railwav  to  the  tubs,  and  a  pen  at  the  first  mouth  of  the  water  («),  whence  the  sheep  Hn 
turned  into  it,  where  they  may  be  soaking  for  a  fow  minutes  before  being  driven  to  the  waahera  But 
other  more  cheap  contrivances  mav  be  novided,  where  there  is  dean  water  at  hand  for  the  puiposea 

7179.  jifler  sheep  are  washed,  tney  should  on  no  account  be  driven  on  dry  or  dusty  roads;  but  shoaki 
have  a  clean  hard  pattttre  for  a  fow  days,  until  they  kre  perfectly  dry  and  in  a  punier  condition  te'to 
shorn.  •  j  .. . 

7 1 80.  The  comnum  method  of  catching  the  Mheep,  hi  ordei^  to  lay  it  bM  !t  On  Hs  baek  tbiM 
shorn,  is  by  the  hinder  leg,  drawing  the  animal  backward  with  a  cro6k  (Jig.  893.  a,  W  ^) 

•     to  the  adjacent  shearing  place:  the  hand  holding  the  leg  to  be 

892  ^^  '^^'  when  at  the  place  it  is  turned  on  its  back ;  or  tkey  are 

moved  bodily,  or  one  hand  placed  on  the  neck,  and  another  b^ 
hind,  and  in  that  manner  walked  along :  the  first  or  common 
mode  he  thinks  the  most  safe.     Sheep  ^  on  rich  pastttfes,  and 
m         ^  fleshy,  if  handled  hard  and  bruised,  the.  parts  are  liable  to  &tal 

^         0  0        mortifications ;  an  accident  which  often  happens,  on  which  ac- 

counts pens  upon  some  lands  are  obliged  to  be  lined  with  woollen, 
or  many  would  die  from  bruises. 

7181.  Xn  performing  ihe  operation  of  thearing,  the  left  side  Of 
the  sheep  is  placed  against  the  shearer's  left  Ic^,  his  left  foot  lit 
the  root  of  the  sheep's  tail,  and  his  left  knee  at  the  sheep's  left 
shoulder. 

7188.  ne  proceu  eommence$  with  the  shears  at  the  crown  «f  the  ahesp% 
head,  with  a  straight  cut  along  to  the  loins,  relumlag  to  the  sboaMer,  and 
making  a  dreuhir  shaar  around  the  off  side  to  the  middle  of  thebelhr ;  the 
off  hinder  leg  next :  then  the  left  hand  holding  tha  taU,  a  circular  shear  of 
the  rump  to  tne  near  hiek  of  the  sheep's  hfnd  leg  (  the  two  fore  ftet  are  neat 
taken  In  the  left  hand,  the  sheep  raised,  and  the  shears  set  in  at  the  beeast, 
w^en  the  remaining  part  of  the  bdly  is  shearsd  round  to  tbe  near  stiile ; 
hMtly,  the  operator  kneeling  down  on  his  right  kne^  and  tbe  sheep^  oeck 
bi'iiiK  Lmli'ivi.T  li     '  -It  ^hi^h.  111-  liMeJiri  alumn  tfu-  r^TiUutiUiK  ^iti*". 

\  i^->.     i'  r„      T,( r  ir,, f,i    ft,     ^ .., r ts, ,r,, ,hj.  r i,| u,i,    H I i  r. nJ  .J .  v- 1     O T    U .*■     ,VJ  t-^',f ...    K  u 'i ley^ 

it  txi  bvtfui  at  th«?  lurk  part  of  Use  hcwJ^  "i  nnlpi:  %c*  riv*  tochu  r<ir  the  tA\eatg 
to  TrLdltp  ihi'ir  WAjf  4ij«ii  III*  riff Jil  i\Aic  nf  lht=  Tuck,  to  %hv  niiijidc isf  ih» hreuL 
Th(»Tnft(*  Uii;»n  «'»tt  dt™n  uiHm  bi»  rijjlft  knc^.  layiuir  tlit  h*t^^  or  iLh<'AlaH|> 
flrrf  hi*  \vn  kncr  \n^\i,  and  bcffkniilngf  at  thfVwt^uit,  tilipt  Il5«  uiidv»Ule  o^th* 
throat  b^inli  to  Ihe  left  ciiwk;  tNon  t#Ji«sndr  iN?  back  of  tht-^  neck,  iR*i  ail  the  v ay  tlwn  btiow  the 
1*11  4hciijUkT.  Ih'  U>ei)  ch4iJ4^  to  \hs  ixMitmry  aUiOi  ^^kJ  lUitlii**  Jus  w-iv  *l"wii  to  tl>e  (ix«n  of  the  HeIiI 
flank  linn  dom^  he  jctdtn*  to  ilio  tsicajit,  And  taltcs  olf  till'  ln?ir?,  nftcr  Wlikh  it  matttnri  rnrf  irhit  h  ilde 
he  eltj*.  bKjiii>^  UriLt^^  j^tj]^  ^jj  dip  witi^  pithw  ham^  liemccHt  h}«  shpaf  pn^nt*  «acUy  it  tho  inkiklt«  of  iha 
bflck,  Jill  thp  wjiv,  ui4iU  Iw  iirrlv«^  at  the  thijiht  or  Iceb,  tic  Oieu  place*  the  ihct.'p  on  \it  Li'lttiilc,  ajid 
puttin|<r  >"w  rlj?hi  fiwki  over  tiic  ucck.  and  the  uther  ^rvajil  to  tht  imdermoat  liioii  l^»  dean  Uw  right 
iWe  ;  Uieii  turjiitig  the  ih«r|3^  o'f^i  flm*lT(j*  tin;  irhfitk. 

VlWu  The  Ji^cce  betri^  reMOptd^  it  tpouwd  t^  j  that  i«,  depriiRl  of  niiy  clotty  wool  op  dVrty  t*rt,  wmI 
l4(ip«ij:  wtth  tht»  tlium  iid^  autwdrtUt  bvgiiiiiina;  ati  the  bnwii  and  niding  at  the  shoulden,  when  the  nesl 
wool  ser^fig  ta  m  bandage. 
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7185.  Mttrking  is  performed  on  each  sheep  about  a  week  after  the  fleece  is  removed. 
The  <^ject  is  to  identify  the  individuals  as  the  property  of  the  master.  Sometimes  initials 
are  impressed,  and  at  other  times  other  marks.  They  are  impressed  by  stamps,  or  menkj 
chalked  oc4Miliit&£liiO*  A^liftnwjiiizpedia  warm  tar  is  the  most  ducable  mode.  Some 
place  the  inark  on  different  part«  of  the  sheep>  according  to  fts  age ;  others  cut  the 
margin  oi  the  ears  in  different  ways. 

7186.  Shortening  ike  taiis  of  the  sheep  is  performed  in  almost  all  the  sheep  dSstricfs  of 
the  kingdf  m  except  in  Dorsetshire,  which  seems  to  be  a  useful  practice,  especially  with 
long-wooAed  sheep,  in  keeping  the  animals  more  clean  behind,  and  of  course  less  liable 
to  be  stridken  with  the  fly. 

7187.  It  aL,  however,  been  suggested  in  the  ninth  Tdlume  of  Annals  qf  Agrienlttaret  that  by  ttiif  cuitan 
the  sheep  4*7  be  rendered  len  able  to  drive  away  the  fliea.'  The  general  prevalence  of  the  practice 
would,  however,  seem  to  prove  Us  bcin^  of  advantage.  There  is  much  difference  in  the  naanner  of  per. 
forming  the  business  in  di  Arent  dbtncta  in  respect  to  the  length,  but  four  or  five  inches  being  left  ia 
quite  sufllci(rnt  It  is  usually  done  while  the  animals  are  young.  In  all  sheep  pastures  the  hedges  aboukl 
be  well  cleared  flrom  briars,  as  their  coats  are  often  injured  by  being  torn  by  them.  And  all  sorts  of  per. 
nicious  reptiles  should  be  as  much  as  possible  destroyed,  and  removed  Arom  such  land. 

7188.  The  mode  qf  pasturing  sfieep,  or  of  feeding  them  on  herbage  or  roots  haWng  been 
described  when  treating  of  these  crops,  the  more  general  practices  of  rearing  and 
management  df  lowland  slieep  husbandry  may  be  considered  as  developed.  Some  pecu- 
liar practices  and  the  mode  of  fatting  lambs  will  be  found  in  subsequent  sections. 

7189L  Thef  practice  qf  giving  salt  to  sheep  deserves  to  be  generally  recommended.  It  Is  given  in  dnall 
long  troughs  every  day  throughout  the  jyear,  and  in  rainy  weather  twice  a  day,  or  under  cover,  that  it 
may  not  be  gashed  away.  The  practice  is  particularly  recommended,  when  them  are  first  put  to  tumtpa. 
As>to  the-qdantity  for  each  she<!p.  It  is  said  that  anv  Quantity  may  be  laid  befote  them,  and  that  no  danger, 
bat  the  revqne,  will  result  from  their  having  at  all  umes  as  much  as  they  will  voluntary  take. 

SoBSKCf.  2.     Rearing  and  general  Management  (f  Sheep  on  BUfy  and  MouniaisumM 
Districts,  or  what  is  generally  termed  Store  Steep  Httsifandry. 

7190.  The  best  store  farmers  in  Britain  are  unquestionably  those  on  the  Cheviot  hills, 
which  border  the  two  kingdoms ;  and  an  account  of  their  management  may  be  considered 
as  applicable  to  the  mountainous  districts  of  the  whole  kingdom.  It  is,  indeedt  applied 
by  die  migrations  of  the  Cheviot  and  TevioCdale  farmers,  both  in  the  North  Highlands, 
on  tlie  Sutherland  estate,  and  in  Wales.  No  regular  system  of  store  farming,  as  oi>- 
•erved  by  Napier  ( Treatise  on  Stare  farming),  appeared  previoasly  to  his  own ;  and 
accordingly  from  this  work,  and  an  excellent  account  published  in  the  Supplement  to  the 
Encydopadia  Britannka,  we  have  extncted  what  follows. 

■7191.  A  general  idea  itf  the  extent  and  nainre  cf  a  store  farm  mat  ^  obtained  by  referring  to  that  of 
Thirlstone  ia  mtnek  forest,  a  plan  of  which  (Jia.  803.)  is  given  Inr  CapUin  Nupier.  It  contains  one  thoo. 
sand  six  hundred  and  flftv^ne  acres ;  of  which  one  thousand  four  huodxed  and  sixty.four  acres  are  la 
open  hUl  pasture,  seventy  in  plantation,  forty  in  arable  and  meadow,  about  sixty  in  six  enclosures,  and 
the  rest  in  shepherds'  and  other  cottagers'  houses,  with  their  allowance  of  ground  for  a  garden  aad  cow. 
What  distinguishes  this  farm  flrom  most  others  is  the  number  of  steUs^  or  small  circular  endoaures  ( O  ) 
for  sheltering  and  feeding  sheep  during  storms  of  snow,  which  are  distributed  over  it ;  being  no  fower 
than  thirty-seven.  The  advantages  of  these  stelis  in  districts  where  sheep  are  liable  to  be  buried  fa^  saow 
Captain  Napier  considers  very  great,  and  to  promote  their  more  general  introduction  seema  to  have  been 
one  principal  inducement  for  publishing  his  book.  We  shall  recur  to  the  subject  in  the  following  sedten, 
when  treating  of  cotting,  folding,  housing,  &c.  In  the  mean  time,  we  are  Informed  that  Captain  Naplor'a 
vound  stelis  are  not  generally  approved  of.  but  that  one  is  prefored  which  has  four  concave  alde&  See 
PhirbatnCs  Treatise  an  Store  Farmitig.  Edin.  8va  1825. 

719S.  In  the  practice  qf  store  fanning  tiie  rams  are  put  to  the  ewes  for  the  purpose  of  copulation  in 
Mbvember.  a  liulc  earlier  or  later,  accordthg  to  the  prospect  of  sprliw  food,  but  saloom  before  the  eiafath 
Of  tenth  «f  that  mont|i.  The  number  of  rams  required  la  more  or  leas,  aeeordiag  to  the  extent  ortiie 
pasture,  and  their  own  age  and  condition.  If  the  ewes  are  not  spread  over  an  extensive  traat,  one  ram  to 
sixty  ewes  is  generally  sufficient  it  is  usually  thought  advisable  to  separate  the  gimmext  (shcra  once 
shorn)  from  the  older  ewes,  and  to  send  the  rams  to  the  latter  eight  or  ten  days  before  they  are  admitted -to 
the  former.  Kotwithstandmg  this  nrecautlon,  which  retards  their  lambing  jeason  till  the  suing  ia  fludlMr 
advanced,  ewes  which  bring  their  first  lamb  when  two  years  (M,  the  common  period  on  the  Mst  hill  fiMBnc, 
are  often  very  bod  nurses,  and  in  a  late  spring  lose  a  great  many  of  thdr  lambs,  unless  they  are  i      '  ' 

rid  condition  with  turnip  before  hmiblng,  and  get  early  grass  afterwards.  This  seearatioo,  and  dil 
the  time  of  admitting  the  rams  to  the  ewes  and  glmmers,  should  therefore  oe  always  attoided  lo. 
Wben  a  farm  under  this  description  of  stock  has  the  convenience  of  a  few  good  enclosures  (as  In  lliirl. 
stane  form  for  example),  still  more  minute  attention  is  paid  by  skillUl  managerx  It  is  not  sufficient  fhat 
the  rams  are  careftilly  selected  ftom  perhaps  double  the  number,  the  ewea  also  are  dhiwn  out  and  aasoiteda 
and  such  a  ram  appropriated  to  each  lot  as  poesesees  the  properties  in  form  or  fleece  In  which  the  ewes 
are  deficient  In  other  cases,  the  best  ram  and  the  best  lots  of  ewes  are  put  together.  When  neither  of 
these  arrangements  can  be  adopted,  owing  to  the  want  of  enclosures.  It  is  the  practice  to  send  the  beat 
rams  to  the  ewes  foir  a  few  days  at  flrst,  and  those  of  an  inferior  descriptions  afterwards.  In  every  cas^ 
when  the  former  employs  rams  of  his  own  flock,  he  is  careful  to  have  a  fow  of  the  best  ewea  covered  by  a 
welLformed  and  flne-wootled  ram,  for  themupoee  of  obtaining  a  number  of  good  nunJambi,  for  praeetr- 
!■«  or  Improving  the  character  of  his  stock. 

7I99L  The  stock  through  winter.  In  a  mere  breedlne  form,  consists  of  eweS  and  glmmers,  which  sbooid 
have  Iambs  in  spring ;  ewe  lambs  or  hogs ;  and  »  few  young  and  old  rams.  All  these  are  sometimes 
allowed  to  pasture  pranftlscuoualy ;  but  on  the  forms  around  Cheviot  the  ewes  and  ewe  hogs  are  kept 
separate,  an9  the  ewe  hogs  are  cither  put  on  rough  pastures,  which  have  been  lighUr  stocked  ia  the  latter 
end  of  summer,  or  get  a  few  turnips  once  a  day.  In  addition  to  the  remains  of  their  summer  paatiue: 
The  most  eflfeetual  preventive  of  the  desolating  durtempen  to  which  sheep  of  this  age  are  liable  is  turnips ; 
and  though  they  diould  never  taste  them  afterwards,  a  small  quantity  is  ftequently  given  them  dinnng' 
their 'flni  winter.  After  the  mais  have  been  separated  ftom  the  ewes,  they  are  usually  indulged  with  the 
Munefoedtngaatheheg*. 
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7191  Tfie  ewei,  dmHng  tehUtr^  are  leldoin  aUowed  any  other  food  than  what  their  tummer  pwture 
tflbrdf,  eicept  that  a  nnall  part  of  it  may  tometiinea  bo  but  lightly  eaten,  and  referred  aa  a  resouroe 

893 


against  levere  ■tonna.  When  theie  oocur»  however,  as  they  often  do  in  the  Cheviot  district,  there  is  little 
dependence  on  any  other  food  than  hay.  When  the  snow  is  so  deep  aa  completely  to  cover  the  herbafle* 
stNMit  two  stones  avotrditpois  of  hay  are  aUowed  to  a  score  of  sheep  daily,  and  it  is  laid  down,  morning 
and  evening,  in  small  parcels  on  any  sheltered  vpot  near  the  house,  or  under  the  shelter  of  stoUs  or  dumpa 
of  trees,  on  difflrreut  parts  of  the  farm. 

7196.  The  etoet  in  March.  a,t  least  the  ghnmers  or  voung  ewes,  are  commonly  allowed  a  few  turnips  once 
a  day,  on  farms  on  which  there  is  any  extent  of  arable  land :  which  are  either  carted  to  their  pastures,  or 
eaten  on  the  ground,  by  bringing  the  sheep  to  the  turnip  field  through  the  night.  A  part  of  the  field,  in 
the  latter  case,  is  cut  off  by  nets,  or  by  hurdles,  which  enclose  the  sheep  in  the  same  way  as  if  they  were 
intended  for  fattening.  When  they  are  ready  to  drop  their  lambs,  they  are  no  longer  kept  on  the  turnip 
field,  and  ^et  what  turnips  may  be  left  on  their  pastures  But  it  is  seldom  that  the  tuniips  last  so  long, 
though  it  IS  desirable  to  nave  a  few  remaining  to  be  given  to  the  weakest  ewes,  or  to  such  as  have  twins 
in  a  separate  enclosure. 

7I9f).  Aftw  days  h^ore  ike  time  t^f  lambinf^  the  ewes  are  collected  for  the  purpose  of  b^g  udder, 
locked.  The  sheep  are  raised  upon  their  buttocks,  their  backs  next  to  the  operator,  who  then  bends 
forward  and  plucks  oft  the  locks  of  wool  growing  on  or  near  the  udders,  for  the  purpose  of  giving  free 
aecess  to  the  expected  lambs.  At  the  same  time  he  ascertidns  the  condition  of  the  ewes,  and  marks  such 
aa  do  not  appear  to  be  in  Umb,  which  may  then  be  separated  from  the  others.  This  operation  is  not 
without  danger,  and  several  premature  births  are  usually  the  conseciucnoe.  It  is  therefore  not  so  general 
a  practice  as  it  was  formerly,  though  still  a  common  one  on  many,  if  not  on  most  forms. 

7 197.  The  separtttfon  qf  the  hogtfrcnn  the  ewes,  where  these  have  been  allowed  to  pasture  promiscuously, 
should  always  take  place  at  the  commencement  of  the  lambing  season,  and  the  lowest  and  finest  part  or . 
the  pasture  be  exclusively  appropriated  to  the  nursing  ewes.  On  the  Cheviot  hiUs  the  hogs  are  generally 
pastured  apart  on  the  coarser  herbage. 

7196.  The  lambing  season  commences  with  the  first  or  second  week  of  April,  according  to  the  time  at 
which  the  rains  were  admitted ;  and  such  as  have  twins,  generally  lamb  among  the  first  of  the  fiock.  At 
this  season,  the  roost  constant  attention  is  indispensable  on  the  part  of  the  shepherds,  both  to  the  ewes  in 
labour  and  to  the  newly  dropped  lambs.  Though  the  Cheviot  ewes  are  not  so  liable  to  losses  in  paitu. 
rHion  ai  some  larger  breeds  which  are  in  higher  condition,  and  though  they  make  good  nurses,  unless  they 
are  very  lean,  and  their  food  scanty,  yet,  among  a  large  flock,  there  are  always  a  number  that  need  assist, 
anoe  In  hunbing,  and  in  a  late  spring  not  a  few  who  have  not  milk  sufllcient  for  their  lambs,  narticularly 
among  the  gimmers  or  young  ewes.  A  careful  shepherd  at  this  time  always  carries  a  bottle  or  milk  along 
with  him,  which  he  drops  ftt>m  his  own  mouth  into  that  of  the  Iamb  that  may  need  it;  brings  the  e#ea 
that  have  little  milk  to  a  better  pasture,  or  to  turnips,  and  confines  such  as  have  forsaken  their  lambs  In 
a  small  pen,  or  barrack  as  it  is  called,  temporarily  erected  in  some  part  of  the  fsrm.steading.  The  same 
oonflnement  is  necessary  when  it  is  wished  to  make  a  ewe  that  has  lost  her  own  lamb,  nurse  that  of 
another  ewe  that  has  had  twins,  or  that  has  perished  in  lambing,  or  is  from  any  other  cause  incapable  of 
rearing  her  lamh.  The  ewe,  after  beirtg  shut  up  a  firw  hours  with  the  strange  lamb,  usually  admits  it  to 
the  teat,  and  ever  after  treats  it  as  her  own ;  though  lomctimes  a  little  deception  is  necessary,  such  as 
covering  the  straneer  with  the  skin  of  her  own  lamb.  At  this  important  season,  an  enclosure  of  rich 
early  grass,  near  the  shepherd's  cotUge,  is  of  vast  advantage.    Thither  he  carries  the  ewet  and  twins,  ' 
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fuch  M  1ui«^i1ittkanllk  ;<itlnMft(tl«*  haa^  bam  IntetfaAta  ateitf  flM«lnMd«|alHB;duaA^%ea4Bdi 
that  tMkd'Wlft'1ntiakaMj.iiarmMa,mn^trttA  wsM  df  twMer  treatment  than  Ihe,  rert  of  the  i 

(*if»p.<f.  1780 '"'■'•   ."■  "W  -       ''  "     '-  ••  '■•    '!-"  ''■'>'  ^^ 

7wa!  «li«lr»«oi»lip«r«Dn*«d  In  tha  malt  lamhli  when  jifciTidayifl'*  '" *  -" 

miM  wvathOT'li'Oliaacnt  and  the  ot^mttunperftaiiMriitii  aiUvld  km  sod 

and  kefif^  thenaolvaijibat  tbav  may  benore  wn1«  tbe«ya-*r 
the  pMtUM    1 1  to  desirable  te  allow  ithem  flne  -gnu  for  «-»»»  #eeks>^ 
oome'tabenoMTly  equai  to  the  re«t  or  the  flbeic  when  #eK<ied  ]  or  if /i 
maf  ^  tteady'fbKba  'bttchcvby  ttiementtif  of  Augiut;  Wyddd  «hfch>| 
Inlur^d  by  ■uckftbg  tMao.  {Su»p.  ^,  a«.  -i/r*-.  I7a>  .    t  ^  _  _ 

790l:^W\tmtrtgi  ia  alOKMknnin^j  l«  perfohMd  when  Iho  woo^haMlKn  wfi^mtij,  xhisii  iTeartly  hmm 

Sthe  appearance  of  a  new  glMWIh  '  Thtr  twwrnnf  nh<wpainr  tnt  hrmigfirtfr  tha  Traihjng  gm  "^liaiili* 
ey  are  nand.Wa«hed  by  men  who  gland  in  the  poo],  and  have  the  sheep  forced  towards  tbcm  ainsly ; 
but  more  commonly,  the  Cheviot  sheep,  especially  if  the  flock  be  numerous,  are  compelled  to  leap  into 
the  pool  in  a  body  for  three  or  four  timpfsOPcass^olif  I.  an^^  is  d«Ml^able  that  they  should  have  room  to 
awim  a  little,  and  come  out  on  a  green  low  bank  on  tne  opposite  side.    After  being  washed,  the  sheep  are 

7902.  Marking,  M  in  genetaiahaap-lkaulnier  aifi^^.^akeopUca-ticftlnitheAQitiabfepb^infAei^Mit 
to  pasture :  they  are  marked,  commonly  with  the  owner's  initials,  by  a  stamp,  or  boost  in  provincial 
laufftuM«/*Jhi|M-  lirtkr  HiDkt«d^t»atMM  flldd  atstVf  aiM  lt^wUr«in^g4uir^|toai»tMr«uiilM^ 
parts  of  the  body;  aoo«rdinf<totiM'ahe«p's«Lge.  •'',!.'■  '  -^  )  -  .;*  m.  n  .: .,  •       .'■  h     Mr,'  "i..  )•  -i  .  -j.^  -j 

TfeSi  ne  i9i(mW  {/ iMiMr  lakei  il>l«w  wften  they  aae  aboat  thTee<Mbntila  toMpsoniAliMt  ttemft. 
Wbcffi  tii«  ewee«regatlieml>to  Itt'washAl  ok-shwil,  tHeww^e  limbato«(VlcMtfof<lnMt)l9<HRii<9^li^ 
the  6td'«tMr  owakionaMriold  at«  atahipcd  iw  th^'aaant  *Wayini>the)ewda  >  Ifhu  korhmm  kM  i»kn*io 
some  clean  grassy  pasture  for  a  «M^  weeksi  iMl«rWl»ere  thcrafni^ewttM  *ffbr*4tMaa«ociiifllhMlJyttOliv«ltey 
mtM^\iiHMmSt>eV,  ^  H  hi  Callerf,  at  a  dlstwioe.  '  ftilveral  'ton*  near^CHcivieti  knd'«4i  vfh^4;)itiin#hnuir 
hille  In  llerwick«htre,ai«>appr6prHited  to thto'piitpMei;  tM  0W^erdnthtfUiii4b»pbytiHi<«v<bilfeH'a.lUiiiauAr 
alx ot«lghl%eek!a.   Irt'th« mMntlmb fhe'0#»Notts,«orfliiiHifcn^' ^tkeyttr^ «lipnoMMei«il4(MA^ AoMii, 
have  jMrted««  ewt  atotk^  JuMltK^  torabsi  whton  t^agHI  Ifmne^  je^a4A0plikto^#>iiilM^4ht«hi»d 
Wherawer  ttwymxy «m  tept  iivwtatWtit'ls'idwi^Jd«stnible'«o<aflow>tW*wftw'tur«li>^^AMitirMw 
flill  bite  of  coarse  herbage.  ,  •-    ''t-"-'^'    v. . i«o  ...  in'.n -r^r.n.nno  •.U..r->u  .  d 

T2M.rilei>t^k^^nMAte^s4ikntM^^efkiMm<^^  t» IMII  bOhtkraM  M  tft^wMacea. 

TtH&^Hfef  ofa$<N;«lbnaMe  n«knk|eteit  Vi  gMstWfVMntMtd  ifor «iH  M^  HMltf ti^««k«^  Hie^alU*  «f Hlk^lMk 
of  each  ewe  for  this  time  may  not  exceed  nitnn  ortciMmngte'  oiie  ahltlMtt'andsikpMrce'a'llefil.Mndtfie 
aheep'atv ^Jtfred  toat  leastiA>ree'fimi*s  tkat  atbcMintv  intfepend«»n«'dr  kM>id«ys  all thb  Mfljetfijir^kL  Tbe 
cream  i»  sepataled  fVom  thee#e  niUk,  and  iba^  iWtetMitt«i*fbft(meavln«',  aM"tHfe  AtilM-MMirkictM  ^fCh 
cow  milk,  and  converted  into  cheHt.  The  most  4kik\i1  •I6t«.iiae«teri:^h<(yw(«vbr,  h«(«W  Mtfatr  k&d  ItiUk 
milkteg^ntessforafewdays,  drhaveshDHened'th^jieribdtotwoortnreliwt^kMi  '"     ^  ' 

7sn5,  TkeKUtHonaftkteroiici&rotii&ufea^'io  be  KrM  cenet^alljr  takes  iAm^  l^fieptiMber  or'Obtift>c^, 
when  they  a^e  iold  to  the  feeder,  Wnd^ti*&cedby  laihUs  of  the  c^MYMit  y^f.<  Of*  flie  ioi»^  4iiHs^'fWM't^ 
generally  dtlpo^  of  iLfter  having'  limA>ed  fltree  Masons,  o^  under  fout  amia  AairyeJum'of  kgk'  In  some 
aituatibnif  thieylue  kept  on  till  li  yekr6Ml>r ;  bat  whenfthey  Wre  putchased",  Mffhey  ikihjtfH'iire,  tt»  bekeU 
another  year  on  lower  grounds.  It  is  6>mnfKmly  for  the^  interest  aC  the  stbift^fk^^r  t6>s^ll*m«MVh^'«cni 
in  theif  Aill  vigour.  SKirrUl  managers  do  not  content  thcMuetves  with  tftkfting  then^  merelt  aMording  to 
aae;  for  as  there  is  no  disadvantage  In  keeping  a  few  of  the  best  another  yt^^tAey'tak^thrt  bppotrtiinity 
or  getting  rid  df  such  of  the  flock  of  other  ages  af  are  not  of  good  shapes,  or  ere  bW^ihiHae  oblectionitAe. 
As  soon  as  the  ewes  to  be  disponed  of  are  drawn  firom  the  -fldek,  they'm  kepi^  by  th<eni^vH  t/n  bettc^ 
pasture.  If  the  circumstances  of  the  fhrm  will  ad<nlt  of  it.  SMrietfrnes  th(*y  ire  ctefied  W  ^  they  ate 
nttened,  and  tumijps  are  often  purchased  for  them  at  t  distance.  >Vhen  this  i<  the  ca^^  R  Ir  not  thbd^t 
advisable  to  keep  them  longer  than  till  between  Christmas  and  Candlethas,  at  in  <^ia  eye  Aoetnot  imprSne 
like  a  wether  irr  the  spring  monthi.r5tt;m.d:^.)  '       ^  o   •  1j  i.  .^.   i       f   >\t 

19M,  Tike  toMug  or  tmedrhtg  ^iheep^%  an  oplftratlon  scattdy  Kiniwrt It!  i5^fM-^^"^>^>iA^^v*-f44«^«^ 
the  WiAth;  s6me  store-fkmiers  in  the  mtldei*  dUtrkts  bfthe  northern  cgutJik  h^ -..a,,  .  .l  L..,;.t..  uv, 
butins(irVe4it<^I4'*>tu<t^<'n9it  U'itiflenn;>loted;  iW  olifect  o(  thu  mscr^itlon  U  !o  dMtmv  vensuu,  {ci 
prevent' cdtine^tfi  diaeases,  and  t6  promooe  the  wartntH  aqd  coniifon:  of  ^iq  Btiitruil  ulurltiA  iVr  f^h^rnu  irf 
the  ensuing  v^rlnter.  It  is  not  necessary  with  sheep  kept  ori  low  graunits^  and!  vi^l!  mi  sluririR  Hijct?!-,  4nd 
It  may  ocd^ionatly'be  bmitt«d  fbr  one  Reason, -p«^ncnuitly#ttih  nliJ  rhfv%\  »ithrtit  ma^cftaf  irrjurvi  tiut 
Dotwithttanding  the  ridicule  that  speculative  writers  hinr^'/tttMnptctl  m  thivw  mion  f>if  pnrti^.  It  \* 
almost  universally  considered  hee^ssary  and  benefldal  on  Wgfli  extrfTSH'd  i^iitiJitionrft,  b*  ttip  ^iTontJbrmtrii  of 
the  border  hills.  Smeared  wool  does  not  sell  so  high  ap  iirhite  wo.^'J,  bui  tim  grcjiicr  W^lit  nf  tht  former 
ntort  than  Compensates  foir  the  dlfftrene*  In  price.  {G^iithreil  n&fKfrt  </  $ti4itrfTi1f  ^-ol.  liL';  Th^  mejjMin  p/ 
•ahring  or  smearing  is  usually  towards  the  end  orOctobcrbrbe^nniTie  nf  Mcifi%i(>cr,  tieifVjtt?  the  rams  axe 
sent  to  the  eweSL  'Hie most  comknbn  materials drebtitter and' tnr,  m'\KH\  In  dlfl>rLi]F])irt>iirirrir«ri?:^ ;  :l  (^n-utt*!' 
proportion  of  tar  being  employed  fbr  the  hogs  o^yountf  she4?p  t1 1  lti  Ptt  the  iplder  one*  The  ;jri  p. nt i.jiii 
are  abb  dlflteenton  idmosteVerv  f{tirih,and  more  tat  isthmi^teubenffttMjrv  aitttrdifrg  to  tfif  if  crcattr 
devatkm  and  exposure.  In  RoxMrghsbilre,  ifcmie  mfx  tWo  gli'Bon?  uf  itr  witli  tri!;rt>'-<iic  lynind^  gfl^uUcf , 
a*  a  ihiflicient  allowance  fbrtMre'e  score  dfshto^t;  btrt  fofthe  samt  Jitntibfr  i(  l^  Ttrnr?  cditiiiKn^  to  iUaf.  qihfy 
one  itrtse  (twMity.fout  pOtknd)i)  of  batter  to  t#o  gi^HoM  of  tar. '  ( ^»  ■  jAn  r^  A  itiiff  ftfhorf,p.  1 VV; ,  A  ci^- 
mon  pionbrtlon  of  late  has  been  aboUt  fbUrtceh  pouhdit  W  buttfer*t  n  i  wo  sr^c  h  pk  nN  m  tix  .nt?irl  v  ?1i  qu  \tIm 
EnglMH'Wlne'meashr^),  foi'ew^i,  and  el6Ven>Jmid»<totine  skmc  ^nmYrtEty  of  fjir  for  hogs,  Th\i  nJinture 
ahould  smear  fypm  twfenty  to  twenty.five  of  each,  whiq^  is  the  nucnbiT  une  m.in  I'lsi  do  in  a.  linn.  The 
expense,  M^nmf  ng  to  i^siiMit WT(^M,  MlfK  ab6tlt'111he.pl-nc*T6r  earft  shwfi:  tithcr  stticln,  im  h  sa  q\ 
palm-ipreAse,  tallow,  jtc.,hkve  been  rv^ofnmend^il^'pl^tt^drbiitfrr  ;  but  atmt  of  them  art!  in  general  UkC, 
and  tneoAW  «ddUlon  that  is  l(ppW>Vcd  Of  \4  a  little  iHittei'.itiiTH.  T\»j  boUc t  is  ilowlj  ineUL-ti  »Tid  poured 
upon  (he  tn.  and  the  mfxtureo  cotisiaritiy 'MfriIMttff1t'6toc«n<^f  vijol  eimugh  for  u^e.    Thv  wool  n  accu^ 


IfofaaAi^,  vol  Utf.  'are^omenotides  of  these  experhnents  on  tt)e:irimt ;  iriiUh  tiivc  imt,  ho4  i>v?t,  \^eftk 
so  long  te  use  aa  tohatfbrd  dertaip  resaits*  The  obleci  at  present  i%  nt  far  as  possible  ta  dlspctue  vUk  tar, 
1^  which  the  wool  la  n^dered  Onflt  fbr  ^rbih  sotts  of  mahdract uru; 

7907.  Tht  core  qf  thtep  during  ttormi  la  i  bUftineM  Vet^utrih^  constiMt  iUKMion.  Ip'lfbilin^  .bf  WtiUl 
and  Tahi,  or^sliat  are  caued  tiatk  HortnkM  the  shtoherds,  the  sheep  wilk  in  a  great  iri^ui^,  tak^  ca^e 
of  tbettulelv^,'  by  ^Oturfng  in  4ltaatloni  nieiiriUly  ifheitered.  AH  tMt  te  rebniied  fs  tb  t^qve  atty  of 
the  mere  dHteit^  ibid  «i' coy <^dfdldor'*h^HduW:ihoii^^  sueh  cdnVehievidesar^kddbm  to  belbund 
on  mountain  ttrral.  BUtHn  a  itbrni'  of  mo/it  the  naifatal  Aeiter  tb  whibh  the  shecj6  Its^  r^ii^  be. 
comes  the  great  receptacle 'Of  dHfC,  ^uid'th^harbiiiki^rbf  d^ath  ^  th^  flotk.  dtls'ltt  ^^h  ^toationrthat 
CapUin  Napier  purposes  to  phu»  his  sUlls,  or  circular  (bids  {Jtg.  891 Q  },  into  which  the  sheep  shouki  be 
driven,  or  will  naturally  enter  on  the  commencement  of  the  stomk  The  round  form  for  these  stalls  or 
folds  is  deckiedly  preferable  to  any  figure  with  straight  lines,  as  these  invariably  harbour  drilt    Where  no 
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Ji^iT  _>ui  Hi.-lJ  tfj'nJ . 


vJafMK  —fiiitllii  talB0  plMt  •■»  iiMMirtftiAfl»nn«.    The  theep  ar^ 


H»l«fM«  idd. . ,       . 

11  T  .laid<sL  «Mnr  fbet»4e«piin41i»jqpir;  «Mdtth«ittgli  the  shepherd, 
vith  nich  anbUnto  as  he  can  procure,  armed  wiMi  Roles  and 
•padfei^  mdaMktd'hlfthnMgttHfbt^Mhm  naftdig^ut  a  few. yet 
tithftitlmtertBuiBiKv^ta'Mki  AjlUiUto  ttw«|M«pMi«»laan.artiflcial 
f«hckiii»ai<an)rfcfeid  tbegnmufttxif  couMMi1ntA!a»\aiiA  tlie  only 
i«aR«eaten(Lrfnd  iiaauota  9«Ma.M'hiar;atia^«Viimednmy  (the 
ialt'ar  aeidom  rvoiMd  to  ia-thta  CDUi>tcT)*3irh(ok  flhwMC  be  put 
'  into teibeti. <or  Eiaki.  (JIgi 9Qk)  >  The  RyelaotilimMl •of  4hoep  in 
,^  :acr««)pith«rabai>aMMtQr<(bt>«flMiutetbaiHifhlaD4taf  Scot, 
land,  are  put^mder  cov«c  jHfhUjr  throMflMu^  th»  yean :  a  prac. 
tf4e<«Mdh  hanprabaMirarif  inaiKl'inaeoiinfirifaoAtoetQ  CDDtinued 
atttaMriioCeeaireBittMirBQd'habiA.  ^  ■•  a      s  • 


i^Mf'tolt^ng  or/Mn^  Is  a  ptsc^Lce  more  or  less  ^steiisiv^Iy.faUowed  tiitb  |>«^cular 
hnedBmoAAtic^ptrtiedkw dniaittft  but tMnr. generally  on  tbe  decline^  . .  \. 

Sina  '/<jiolirJi^Rlrl>r.iA0tfM  t»'se  iMUtpai»ablM.i^etMi^  t»  UM«iicoctaor  Abaiknnee  i#Jill|hnq^dif. 
trlcti  i  but  of  late  a  dTfl^ent  opinion  haa  preralkd,  except  ia  partlcMtor  mttK  •»!  it  ia  cpMldercd  aa 
nmelr  fHrtdMns^ofM  field  al  th»fitp«He  of-janothtfr.  .  The  praelioe  nay,  hoirarer,  be  beneflnial  when 
tberau»4qpna,  heatha,  oq  crauneM  Ft>kUiM.|iaaJkecii  cMe^sropnlincdite  Bnciaod,And.ftanHH  pait  of 
Wali*  wd  MMdi  Theobjcot  ia.t»  «nffichlhe  arable  jjwkI  }  but  m  ihU  ia  done  at  the  expeme  of  the 
IMtuff^  ttia  tmily»  aa^BalieMtt  •UNeaied  il.  **  zobUaf  .FMer  to  ft^Vwl" 

mOk  riltf#4m*ert«Afjitfrrfi9Ma/W4aralhiMeoC«be«MfeaciiivfkUlott-voplM 
.IKodblk*  .WUliA»,nnd.^iutkk  Down.braedat  tte  heavy  k>ng.«eeUiri  kted*  being  1^  bwpdy.aod  come  of 
theiiu,aa  th»ttiil>itow»  nmcb  too>mliMhl»A«  «i»«de  oftreaKaieiil  that-qeotfirtiiham  taHp.duogDaaicn. 
3%ei^loiwM  eatciitatfimlqr  Manhal  ihW  ^howg  that,  theuiihk  ii^  Qpt»  landiv  the  pvaotice  rata  be  Un  loaM 
cacea^ltgeral^^tm^AiP  I«vunA«r  -oMvwnJeatfgr  ar>aspeAieQqyt)it'  owipeeNP  no  lecwawendattn^  aa  a  pro. 
fltable  mode  of  management  in  other  circumstances. 


.  -, .-  . . . iiij^tp^mbmf»^'X780)%\nnmrpA  •  ahw-AAIt aei out  ««r  •« buwlfcd  j| 

aiating:  pC.«wi!«ft  ««(Mers,  iMl<lfn>«PlMib».-.  ,ilt)M«Miini»v«w>|i  tqr.  ftr«  a«4 a  JMUrodn^wbt^  la 
1 ipj^ BoOsio QOQ hMUdiwl, 01  twe 7M4a<o»ah««si.  •• 


ap-aofw 
faUawcd. 


.  nuii  miasi  )(^j«i^ 

acre;  the  rest  foldL_  .,^_.___r  ,        , . ., ,, _ _     ,_^-_ 

Q(,#q  iifra;  (iVbJP  flDftjnMute}»  the  aecond  lia^e  tliiniiei;-   In  winter  and  apring.  the  dung  kept  the  lead ; 
^Q<1  npyrj^tktfHkfjinAf^lm  pfudwitd  Um  neatest  byrdan  of  straw.    The  sh9ep.4bld  kept  &  steady  f 
Uwx,9pdA4m^  to,hvTCffkaa<iU«ow«TMyiintly  thebest,coi!nad,and  the  deaaeat  crqp^    The  Upse 


aofsuyrate  txi^roeat,  oo  *  large  scakk-wUJb  difl^anl 

""    '  eighteen  acre  piece  wa«  ^TMUuured  witii 

part  with  tliree  chaldrons  of  Ume  an 


„„__, ^_ , Part  ofan  eighteen  acre  piece  wa«49Muuured  with 

•pf^totirably  good  (ara^yisnl  dung,a«  nm;  part  with  three  chaklrons  of  Ume  an 
the  reii  foidedi  iwpA  m'lW-  Aecp  twioe  i .  the  fiat  tune  at  the  rate  of  six  hundred  ahem  to  a  9U«irter 


ly  the  besi.cotnad,  and  the  ckaaeat  crop.    The  Ume,  in 
t  a(Wr  aoaae  showccs  in  summoc  it  flourished  muco»  ao4 


wi9t«Tapdlprmg,w^4e*iwrappaarwo<vbMt 

ia,PQW  i^^Ji^aNe  pc«p,.no(  less.  (  appfeheM,  than  ;(bree  quarters  of  an  acre. 
7^\^.jf^(fn^ibeM  diui  <tlie  ?alw  of  a  ihee|^14  iQ  this  case,  may  be  calculated.    It  appears  twm  the 
^* ^_..i.-i  ___  L.._..__j  -1 . 1-  j-M..     n.jj  fi,^,  Kfcond  folding  waa 

V  each  folding.    The  dung 


^1^  jaAQUt«;^har'anfi.hun4red  sheep,  manured  .aeyen  souare  rods  daily.  But  the  second  folding  waa 
XJ|iinn)i}r<f  flHpppiH)  9in<  ro4«»  this  is»  on  a  par  of  the  two  foldings*  eight  rods  a  dav  each  folding.  The  dung 
— M  ^<4  be  worth- lesa  than  half  a  orown  a  load,  and  the  cariOage  and  spreading  ten  shillings  an  acre; 


/K(lX,^iUiDg|sanacfei  which  quantity  of  Und  the  hundred  sheep  teathed  twice  in  forty  daysi 
»g' them  to  be  folded  the  year  round,  thev  weuld,  at  this  rate,  fold  nine  acres  annually ;  which,  at 
i^^jan  K^e^  fa  twei^y.two  pounds  ten;^JdUngs  a  hundred,  or  four  shillings  and  sixpence  a  head, 
parts  of  (be  island,  the  same  quantity  of  dung  would  be  worth  five  pounds  an  acre,  wjiicb  wouM 
ralfw  the  vah^.qfi^e  teathettatUno  jhiUingaaiwadt  which,  at  two^pcncc  a  head  a  week,  is  more  than 
jhe  whole  twe**  liee^  of  the  sheetv  ,  It  does  noifoUow,  howerer,  that  all  lands  would  have  received  equal 


fifty.  *ft»> 

Tn  some 


;bei^:at  w)th  t^e  piooein  considcraUon ;  which,  perhaps,  had  not  been  folded  upon  for  many  years,  p^r* 

Jqa^  never  before :  aod  sheep  foMs,  like  other  manures,  mav  become  less  efficacious  t*^    ' '^  ' 

1  piece  or  land.    [ilartM't  JUtral  Ectmamy  </  Norfolk,  voU  \L  p.  S9.) 
'    '  ■    *'  "  wh« 


s  the  lunger  it  is  witA 

Ei'fti^os  inndiik  tiUa^  4UI  the  mtear  is  nearly  impfacticable ;  aiid  where  it  could  be  done,  the 
ouid  be  greatly  diminished  in  value  "  ...... 


Qaj^r 

;5aitifure  voutd  W  grt^tly  dimioUhcd  in  value  i>om  rain  ahid  snow,  to' say  nothinf  of  the  injiirr  to'  the 
"   ^.themselves.    So  that  the  estimate  of  four  ahilUngs  and  sixpence,  or  nine  sniUinga  a  head,  is  tprU 
\il  ipi  the  ^reme. 

ng(o  Arthur  Yovnt  [Parvt€r*$  Calendar)^  the  same  land  will  maintain  odo  fourth  moro 
animaja  Are  allowed  to  depasture  at  liberty,  than  when  confined  during  the  night  in  foMiw 


t^c.duury  ^  t^e  ♦met  thi 


f  ac^uracyj.ffannot  well  be  doubted,  at  least  In 
pnnidered  that, they  are  driven,  twice  a  d^^,* 
hat  their  houoi  oTfeedbg  and  rest  are,  in  a 


great  measure,  pontrolled.  by  Me  shepher4  find  hw  .b^« 
parcels,  it  is  not  oaly  driv|ng  to  and  rzpm  the  foU  tl>at  aobcta  jU)fp% 
about  In  a  «ort  9f  march  all  dayloag.  when  the  strongssi  haye,ioo|pre*t4n 


Ivcs,  though  it  is  not  easy 'to  mention  its  precise  amount  with  aiw  degmK 

' in  tbecaMoC  the  larger  and  leu  active  breeds,  when  4  If 

n  three  milei«>ii4 
her4  «^  IMa  begr* 
tUtatfbcu  10)11% 
haye,ioo  g^f^X-  4111 

into  tha.head  a/id  tall  of  i^  by  which  m^ans  oiio  pait  of  theiv)  ipusl 

foOfl  to b«(cat«n by  another.  ,'AJl.wui. points  the  very, r^veraa  of  their.. xc9aaaMuj)fri)«rMil 

InoQkM^Uf  tobe^ 
would  pr^wpt  tfrflif 

I7v.h<^7he  sl^eep  iSedat  theS 


,  sometimes  (bn  a  distance  of  twow  o^  even  three  mileifJiM 
a  great  measure,  pontrolh  *  '     *       '  ..... 

nen  tDey  are  kc»t  Ln.numcKOUi  parcels,  it  is  not  only  driv|ng  to  and 

bm  they  ai^p  ih.ia^t  drifting  about  In  a  lort  9f  march  all  dayloag.  when  ,  _ 

MV^Dta^^and  the  fiotik  divides  into  tha.head  ^id  tall  ,oS  it,  by  which  m^ans  one  pait  q(  theiv) 

rr^mple  di^foofl  to  b^^cat^n  by  another.  ,'AJl.thui.  points  the  very, r<nreriia  of  their. .r ' 

.C|)^idt  i^  IJnaU  parcelfb. 

J  7216.  jW«  rtuiU  qf^p^rkhmw**  4ipfr£aict;  iib'**  thatvere  Ut  pasture,  al^ep  pf  tii 
Into  a  fola  ohi^c  a  wecx,  and  only  caught  one  bx  one^  npd  put  out  again  hamedUtelVft  it  1 
WoittiMt  AC,*;  U*4trifMS(m  on  fUifc  Stpclc,  vol  L  py  387.)  Tlie,  only  .sort  of  fbld(M  « 
*\tenjbj?  t^ej^lbre^t^iaon  turnipti,clovei;!i,itaff?h^4[thcrfKh  ''~~''  -'' —  ''" 


^F.Dy.  me  be^i  breqdiapB  m  on  turmiw,cloveiji,itaif?^^ 
su(idjmai;^e  the  Uindat^the  sane  ^<n^        .      ,  .  . 
[1W^%  ^  tul^i^iU  is  deicnbod  bf  Oiducn  j 
draMMq^.orfoldxQg  on.acahie  la^djr  withcyit  apy  or  i 


j59^#ijp^aijnight  m  t^  yard  well  and  rmniljCrly  litt«rpd  1 
-^,t9  be  kap!!  warm  aijd  bcaUny  In  bad 
_.-...  ^     A  gfcat  unprovoipont  on  to 

pasture)' in  such  yard,  vi«.  n^  «j^  .    ,  ,,  _         .     ,  ^..^  ^_ 

Aiubt,  but  alio  at  noon^.to  be.baitfd^,  but  ^  their  pa^turgiba  atafUfttapc&.ttoy 


tie  diiiK  j8  said.t^  tjc  Vap^l  warm  ai^d  bcaUliiy  In  badacasons,  and  at  tjie  unvb^timo  a  sy^iri^yig  auafititi 
i^u^ted,  A  gfoat  rniprovoipont  on  tiiii  9iebho<I.  it  is  saicL  would  bsygivuig  the  sheepiall 
-**  »»— »-  - —VI u  — »  „:-  v..^  ^  tutnii* ;  for  which  pnrpo^^  ^heirmairbo 


^  iTLlAunp  accwni.  ,  ^.  ..   .  .  .  _ 

Seir^ftfiKl'lextept^their  pasture) "in  such  yard,  vi«,  hi 


baitirigat  nooiK  come  to  the  yard  oartiuz  in  iba  evciiMUb  >iDd.gQ  out  Utfi^jifi  thf 
ptlcfv-he  sayfi  that  canuot  be  too  much  recommended  j  for  si  i-  >  < 

jTopuia  lambs,  and  Vul  tend  much  to  forward  their  growth  :  we  shot 
t^  wuai  is  a  point  of  qonsequencc  tb  all  forms,  the  v^ntity  of  (lui  „ 
^cth^  ia  .pursued  throi^gh  the  months  of  Deaei^r,  Jan^rj*  ^lebri 


^  ^  a  praftic<v 


.lW#J6r^ft'?j 


gh  the  months  of  Deaember,  4amHiri»  February, ^f^ 
;iheep  will  wak^  f  dung|uU,  ef  ajt-  lewt  aixtv  .loafi^ of.' 
Ml  of  laod  i  whcreaa  one  hjantueti  mtfiV  I<>mM:  wH^i" 


3  Y  3 


.,  •:!,.■ 
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1069  PRACTICE  OF  AGRICULTURE.  Pak.  in. 


721&  Our  op/mitm  i^Mtiort  tffJbUkm, »  wmnly  wcwmmandHid  hy  «r  J.  SIndiriraBd  A.  Yaimg,  In  the 
hudMndry  ot  SooUand,  coincldoB  wtth  thai  o€a.  very  suficrior  Judge,  who  says,  **  tiiat  luch  a  metfiod  nay 
be  advantagvous  in  particular  cases,  it  would  be  rash  to  deny ;  but  generally  it  is  not  advisable,  either  oa 
account  of  the  sheep,  or  any  alleged  sdvanta«e  A-om  the  manure  thcj  make  As  to  the  sheep,  this  driving 
and  confinement,  especially  in  summer,  would  be  just  as  hurtftil  as  Jbldiiig  them  in  the  common  way,  and 
It  has  been  found  that  their  wool  was  much  hijured  by  the  broken  litter  mizina  with  the  fleece  in  a  man. 
ner  not  to  be  easily  separated ;  besides,  now  that  it  is  the  great  object  of  every  sUlAil  breeder  to  a 


the  maturity  of  hU  sheep,  as  well  as  other  live  stock :  among  other  means,  by  leaving  them  to  feed  at 
thefar  ease,  and  if  circumsUnces  permit,  in  small  paroeh }  such  a  practice  as  this  can  never  be  ndmissible 
in  their  management ;  and  with  regard  to  manure,  there  can  be  no  difficulty  in  convertiiig  IdIo  it  any 
quantity  of  strtw,  stubble,  and  fern,  by  cattle  fed  in  fold-yards,  on  green  herbage  in  summer,  and 
turnips,  or  other  succulent  food,  in  winter ;  while  the  soil,  especially  if  it  be  of  a  light  porous  quality. 
Is  greatly  benefited  both  by  the  dung  and  treading  of  sheep,  allowed  to  coniume  the  ramainder  of  both 
iorU  of  food  on  the  ground.  It  is  true,  that  the  dung  of  sheep  has  been  generally  supposed  to  be  more 
valuable  than  that  of  cattle^  but  accurate  experimenU  have  not  been  made  to  determine  the  diflbrenoe 
in  this  respect,  among  these  and  other  polygastric  animala  TIm  greater  improvement  of  pastures  by 
sheep  is  probably  owing  u  much  Id  their  mode  of  feeding,  as  to  the  richer  quality  of  their  dung." 
(Sup.  B.  Brit.  Mxi  Agr.) 

Sect.  VI.     Of  Fatting  Sheep  and  LamU. 

7819.  The  $ttXifect  of  Jotting  theq>  may  be  considered  in  regard  to  the  age  at  iHuch 
'  fSttting  b  oommencedy  tae  kind  of  food,  and  the  manner  of  suppljing  it. 

7S90L  The  age  at  which  sheep  fre  fatted  depends  upon  the  breed,  aome  breedi,  sueh  as  the  Leicester, 
maturing  at  an  earlier  age  than  others,  under  the  sane  circumstances;  and  also  In  the  aboodance  and 
quality  of  the  food  on  which  they  are  reared;  a  disposition  to  esrly  obesity,  aa  weO  as  a  gradual  toodent^ 
towards  that  form  which  indicates  a  propensity  to  fatten,  beiiw  matetiafly  promoted  by  rich  food,  wfaito 
the  young  animals  are  yet  In  a  growing  stat&  On  good  land,  the  I^oeater  wethers  are  very  generally 
brought  to  a  profitable  state  of  fotness  before  they  are  eighteen  months  old,  and  are  seldom  kept  ftw 
fatting  beyond  the  age  of  two  years :  the  Highland  breeds,  on  the  other  band,  though  ptepared,  by  means 
of  turnips,  a  year  at  least  sooner  thah  they  could  be  in  former  tiroes,  usually  go  to  the  shambles  when  from 
three  to  four  years  ohl.    The  ewes  of  the  first  description  are  conmionly  fatted  after  having  broughtUml 


for  three  seasons,  that  is,  after  they  have  completea  their  fourth  year,  and  those  of  the  small  i 
frdm  five  to  seven  years  of  age,  according  to  cfrcumstanoes.    (Smp.  E.  Brit,  art  Agr.) 

19SH.  7%«  ktmU  qffaod  on  which  sheep  are  fiuted  are  good  pastures,  permanent  or  tcmponary  { 
props,  as  clovers,  tares,  Ac ;  turnips  and  other  rooU ;  and  linseed  cake,  graini^  or  other  edible  reAise  of 
the  oil  nunuractory,  brewery,  and  distillery. 

72^  The  mode  qf  feeimg  on  rich  pastures,  hetbaae,  and  turnips  has  already  been  dcacribed  when 
treating  of  these  crops ;  and  It  remains  only  to  notice  we  modes  of  uring  grains  and  oil  cake  These,  and 
also  bran,  oats,  peas,  and  other  grains  and  meals,  whether  given  in  winter  or  summer,  should  always  be 
'  with  pasture  or  dry  food  of  some  sort,  espedaUy  hay.    AH  food  of  this  sort  should  be  given 


)n  moveable  troughs,  divided  in  the  middle,  so  that  the  sheep  may  feed  on  each  side,  with  a  slmnng  roof 
bver  them,  so  as  to  cover  the  sheep's  heads  and  necks  while  feeding,  u  wet  is  not  only  prejudicial  to  the 
sheep  but  spoils  the  food.  A  rack  for  hay,  fixed  over  the  trough,  might  probably  be  made  to  answer  in 
this  Intention,  while  it  would  be  very  convenient  for  holding  that  material  and  preventing  waste.  The 
whole  should  be  fixed  on  wheels  and  made  to  stand  steady,  and  a  suiBdeot  number  for  the  quantity  of  sheep 
be  always  in  readiness.  In  the  flittening  of  wethers  the  use  of  barley  meal,  with  grass  or  some  other  sort 
of  green  food,  has  likewise  been  found  highly  beneficial ;  and.  when  it  can  be  procured  at  a  reasonable 
rate,  should  not  be  neglected,  as  it  is  quick  in  rendering  them  fat,  and  the  mutton  is  excellent  A  pound 
df  oil-cake  or  of  meal  per  day,  with  hay  or  turnips,  for  each  crone  or  wether^  is  reckoned  a  fair  allowance 
In  Lincolnshira  In  the  report  of  that  county  several  instances  of  oiUcake  feeding  are  given,  by  which  it 
appears  that  that  sort  of  food  fisttens  in  a  shorter  time  than  any  other.  Is  the  most  sultaUe  food  fbr  fcttcn. 
'   t  old  sheep,  and  a  nqiid  promoter  of  the  growth  of  the  wool 

f223L  InfiUtetting  tkeep  as  well  as  other  animals,  it  should  he  made  a  rule  never  to  allow  them  to  lose 
flesh,  firom  the  earuest  afe  till  they  are  sent  to  the  butcher.  It  is  fbund  of  much  advantage,  with  a  vieii 
to  speedy  fattening  as  wdll  as  to  the  economy  of  fbod,  to  seiiarate  a  fiock  into  divisicms,  corresponding  witft 
its  diffbrent  ages,  and  the  purpose  of  the  owner  as  to  the  time  of  carrying  them  to  market:  and  the 
change  fk-om  the  food  of  store  to  fatting  stock,  flrom  that  which  Is  barely  cspable  of  supporting  the  condSi 
tion  which  they  have  already  attalDed  to  that  which,  is  adapted  to  their  speedy  improvemeot  in  fatting, 
ought  to  be  gradual  and  progressiva  Thus  very  lean  sheep  are  never,  in  good  management,  put  to  full 
turnips  in  winter,  nor  to  ridi  pastures  in  summer :  they  are  prepared  for  turnips  in  good  grass  land  i 
often  on  the  after-grass  of  mown  grounds  and  kept  on  second  year's  leys,  and  afterwards  a  moderate  allow, 
ance  of  turnips  if  they  are  (htted  on  pastures.  It  is  a  common  practice,  in  the  instance  of  the  Leicestets, 
to  keep  all  that  are  not  meant  for  breeding  always  in  a  state  of  fatness,  and  after  UxVL  feeding  on  turnips 
through  winter  and  spring,  to  finish  them  on  the  first  year's  clover  early  in  summer,  when  the  prices  of 
meat  are  usually  the  highest 

7224.  The  fattening  if  Iambi  during  summer  requires  nothing  more  than  keeping  their 
mothers  and  them  on  the  richest  and  best  pasturage,  and  supplying  such  artificial  food 
as  the  situation,  season,  or  other  circumstances  may  require :  but  the  fatting  of  lambs 
during  winter  and  spring  requires  attention  to  three  things ;  the  breed,  or  if  any  breed  b^ 
used  indifferently,  the  period  of  dropping,  the  lamUhouse,  and  the  feeding. 

78S5c  With  reepect  to  the  breed,  as  the  sheep  will  take  the  ram  at  any  season,  any  variety  may  be  so 
managed  as  to  drop  their  lambs  at  any  period  of  the  year ;  but  it  Is  found  by  experience,  that  the  Dorset, 
shire  aheep  is  easiest  made  to  yean,  and  therefore  this  is  the  sort  generally  employed  in  Middlesex  foe 
rearing  what  is  called  house-lamb  for  the  metropolia  The  selection  of  the  rams  for  breeding  the  lamba 
to  be  house>fed  is,  acoordins  to  Middlcton,  founded  on  the  following  circumstances:— The  sucklers^  sales^ 
men,  and  butchen  of  London  are  aware  that  such  lambs  as  have  sharp  baits  on  the  inside  of  their  lipa 
are  cntainly  of  a  deep  colour  after  being  butchered,  and  that  all  those  whose  barbs  ate  naturally  blunt 
do  as  certainly  produce  fair  meat  This  knowledge  has  been  the  occasion  of  many  lambs  of  the  latter 
kind  being  kept  for  rams,  and  sent  into  Dorsetshire  expressly  for  the  purpose  of  improving  the  colour  of 
the  fiesb  of  house-lambs :  the  issue  of  such  rams  can  generally  be  warranted  fbir,  and  such  meat  always 
sdls  at  a  higher  price ;  hence  arose  the  mistaken  notion  (hat  Middlesex  rams  were  necessary  to  procure 
houses  lambs. 

7S86.  A  lambJiouae  may  be  any  close  shed,  cow-house,  or  other  spare  house,  or,  even  on  a  small  scale,  a 
roomy  pigsty.  But  they  are  built  on  purpose  by  the  extensive  dealen  in  this  article ;  and  one  to  suckle 
ftoin  one  hundred  and  sixty  to  one  hundred  and  eighty  lambs  at  a  time  should  be  seventy  feet  kmg  and 
eighteen  feet  broad,  with  three  coops  of  diObrcnt  sizes  at  each  end,  so  constructed  as  to  divide  the  lamtn 
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JtmiHe 


I  td  their  mm.    A  plan  of  a  tfakepJloaw^  ocnMhlnf  aUft  a  lanb-houte,  iipren  ^  Ktktt  in  h% 

UIm  wholly  built  of  unbarked  torn  at  young  flr.treta.    The  t>lati  ( J&.  te)  contiAnt  ftmr 

don  apartments  with  dooa  for  the  lamba  (a),  and  four  ochen  with  racks  for  the  shtep  (b).    The  deration 

896 


(^.  896.)  thnrs  a  gallery  (c),  which  nirrounds  the  huililinn,  anil  L*  mcd  m  a  piotagt!  tbr  viewinji  itiv 
sheep,  handling  them  with  ihi'  atonic,  ntact  at  nifiht  fur  tnt  pcratiiLh>uUtLoni 
of  a  watch-dog.  The  fiX^f  hPH^p  twiniCv  fct-t  from  the  floor^  the  imprior  it 
abundantly  airy,  which  '  r    '  :■  rMrjt  fibjt-ct.     Auutl^vx  4eM]gn 

in  the  tame  work  {flg.  v,       -  ■'■■  ■!  i  i  .i.,.,!  by  ai^  i.^k'jjaot  Indian  Hrau^h- 
tower,  with  apartments  therein  for  the  shepherd. 

7227.  Tke  economy  of  the  suckltng.kouse  is  as  follows :  —The  sheep  wbictr 
hegin  tn  lamb  at>out  Michaelmas  are  kept  in  the  close  during  the  day.  and 
in  the  house  during  the  night,  until  they  have  hrodneed  twenty  or  thirty 
lambs.  These  lambs  are  then  put  into  a  lamb-nouse.  which  is  kept  con. 
stantty  well  littered  with  clean  wheat  straw ;  and  chalk,  both  in  lump  and 
in  powder,  is  provided  for  thcAn  to  lick,  in  order  to  prevent  looseness,  and 
thereby  preserve  the  lambs  in  health.  As  a  preveniion  against  gnawing  the 
boards  or  eating  each  other's  wool,  a  little  wheat  straw  is  placed,  with  the 
ears  downwards,  in  a  rack  within  Uieir  reach,  with  which  they  amuse  thenH 
selves,  and  of  which  they  eat  a  small  quantity.  In  thb  house  they  are  kept, 
with  great  care  and  attention,  until  lit  for  the  butcher. 

7SfffiL  The  motkert  qf  the  Iambi  arc  turned,  every  night  at  eight  o'clock, 
into  the  Isonhihouse  to  their  offkpring.  At  six  o'ck)ck  in  the  morning  these 
mothers  are  separated  fktmi  dieir  lambs,  and  turned  into  the  pastures ;  and 
at  dght  o'clock  such  ewes  as  have  lost  their  own  lanibs,  and  those  ewes  whoso 
lambs  are  sdd,  are  brought  in  and  hekl  bv  the  head  till  the  lambs  by  turns 
suck  them  clean:  thev  are  then  turned  into  the  pasture,  and  at  twelve 
o'clock  the  mothers  of  the  lambs  are  driven  Arom  tne  pasture  Into  the  lamb-hcnise  for  an  hour,  in  the 
course  of  which  time  each  lamb  is  suckled  by  its  mother.  At  four  o'dock  all  the  ewes  that  have  not 
lambs  of  their  own  are  again  brought  to  the  lamb-house  and  held  for  the  lambs  to  suck ;  and  at  eight  thd 
mothers  of  the  lambs  are  brought  to  them  for  the  night 

72S9.  This  metkod  qftueklimg  is' continued  all  the  year.  The  breeders  sdcct  such  of  the  lambs  as  become 
fkt  enough,  and  of  proper  age  (about  eight  weeks  old),  for  slaughter,  and  tend  them  to  markets  during  Dc. 
cember  and  three  or  four  succeeding  months,  at  prices  which  vary  (torn  one  guinea  to  four,  and  the  rest 
of  the  year  at  about  two  guineas  each.  This  is  severe  work  for  the  ewes,  and  lome  of  them  die  under 
excess  of  exhaustion.  However,  care  is  taken  that  they  have  plenty  of  food ;  for  when  green  food  (viz. 
turnips,  cole,  rye,  tares,  clover,  ftc.)  begins  to  foil,  brewer's  grains  are  given  them  in  troughs,  and  second, 
crop  nay  in  rack^  as  well  to  support  the  ewes  as  to  supply  the  lambs  with  plenty  of  milk ;  for  if  that  sliould 
not  be  abundant,  the  lambs  would  become  stunted,  ui  which  case  no  food  could  fktten  them.  {Middletea 
Report,  pi  3S5l) 

SgCT.  VII.      Probable  hnprovemeni  to  he  derived  from  Crosses  qf  the  Merino  Breed  qf 

Sheep, 
7230,    The  Merino,  or  Spanish  variety  of  the  OVis  .^ries,  is  supposed  by  Rozicr  and 
other  French  writers  to  have  been  originally  imported  from  Africa  to  Spain.     It  is, 
however,  at  least  as  probable  that  they  are  indigenous  to  that  country,  or,  if  originally 
imported,  that  they  have  become  modified  to  what  they  are  by  the  soil  and  climate. 

7231.  Merinos Arst  aitracted  aiietttion  in  thii  country  in  IKA.  in  consequence  of  the  reports  of  travellers,' 
and  a  letter  by  Don  John  Bowley  to  Peter  CoUinson,  published  in  the  Gentleman's  Alaeaxine  for  that 
year.  A  few  were  imported  in  1788,  and  more  in  1791,  and  placed  on  the  king's  farm  at  Windsor,  undec 
the  care  of  Sir  Joseph  Banks,  who  was  then  constituted  his  Majesty's  shepherd.  The  first  sale  of  stock 
was  made  in  1800;  and  from  these,  a  flock  imported  ft-om  Spain  in  1801  bv  Lord  Somerville,  and  some 
other  importiitions  bv  difTcrent  persons  subsequently,  have  sprung  all  the  Merinos  and  Merino  rams  in 
the  empire.  Since  that  period,  a  number  of  eminent  breeders  and  scientific  agriculturists  have  cultivated 
this  breed  both  alone  and  by  crossing,  but  especially  Dr.  Parry  and  Lord  Somerville ;  and  though  the 
utility  which  its  introduction  may  uTiimately  prove  to  the  country  can  by  no  means  be  estimated  at 
present,  that  it  has  already  done  much  good  by  directing  the  public  attention  to  the  subject  there  can  be 
no  dout)t :  and  many  are  of  opinion,  that  by  it  the  fleeces  of  our  short. woollcd  sheep  may  be  so  improved 
as  to  render  them  fit  substitutes  for  imi^orted  Stianish  wOoL 

7V32.  Dr.  Parry*s  eiprriments  with  the  Merino  breed  were  begun  nearly  at  the  same  time  with  the 
king's.  His  farm  was  elevated,  cxpottcd,  and  unfit  for  any  other  purpose  than  breeding ;  and  he  fixed 
on  the  Ryeland  breed,  as  one  of  the  finest  woolled  varieties  of  British  sheep,  for  crossing  with  Merino 
rams.    His  only  object  was  the  improvement  of  the  fleece. 

7233.  The  effect  qf  thr  fourth  cross  qf  the  Merino  ram,  according  to  the  opinion  of  sheep  cultivators  on 
the  Continent,  on  any  breed  of  ewes,  however  coarse  and  long  in  the  fleece,  will  be  togive  progeny  with 
short  wod  equal  to  the  Spanish.  Of  the  truth  'of  this  proposition,  however.  Dr.  Parry  justly  ejcpresses 
some  doubts,  derived  fVom  bis  own  experience  and  that  or  others.  But  it  is  certain,  he  adds,  that  oni 
cross  more  will.  In  most  cases,  effect  the  desired  purpose.  If  we  suppose,  he  savs,  the  result  of  the  admix, 
ture  Of  the  blood  of  the  Merino  ram  to  be  always  in  an  exact  arithmetical  proportion,  and  state  the 
native  blood  in  the  ewe  as  G»;  then  the  first  cross  would  give  }]  of  the  Merino;  the  second}^;  thq 
third  {I ;  the  fourth  {{ ;  the  fifth  }f ;  the  sixth  |^,  and  so  on.  In  other  words,  the  first  cross  would,  leave 
ihirtv.two  parts  in  sixty.four,  or  half  of  the  English  quality  ;  the  second  sixteen  parts,  or  one  fdQrth  : 
the  third  eight  parts,  or  one  eighth  ;  the  fourth  four  parts,  or  one  sixteenth  ;  the  fifth  two  parts,  or  one 
thirty-second  ;  the  sixth  one  part,  or  one  sixty.fourth,  and  so  on.  Now,  ^f  the  filaments  of  the  'Wiltdfire, 
dr  any  other  coarse  wool,  be  in  diameter  double  that  of  the  Kyeland,  it  is  obvious  that,  according  to  the 
above  statement,  it  woubircquh'e  exactly  one  cross  more  to  brlns  tiie  hybrid  wool  of  the  former  to  the 
same  fineness  as  that  of  the  hitter,    'ilils,  he  believes,  very  exactly  corresponds  with  the  fact    The  dif. 

3  Y   4 


10Q4 


PRAC7I^Tg^X>7,  /Hf§WV^T^KE. 


?W4II. 


thinly  ooverM  with  wool    As  January  was  oonMdered  the  oeit  Umbil 


had  been  ao  often  wetted,  that  I  decpaired  of  itt  ever  being  eat 

[jrui^  WL-ti»lul  LJiliipitM!  j^LHii^rc  ci'Mentlj^  ^jucla.  ixu^i^mtiQ^ 


fttmH^loboHlhiyUa 


the  f<sijlt  f>f  IV,  r»rf7'*  *en  conJuctcii  c^c|teriii3ent4,  icaa 

h<  iLV  which  At  3^.  jM-T  111.  ill  tiia  vuJk  Ihrcjujiihout  Lhe  fl^ti:^  ijiiv^n  ^.  ^  7^  pw 

W*rr)i  cm  jiu  4vt>ragu  il^i^ii.    iSa-  Ciftnui.  la  IM  B.  <if  .{gri^v^t^jf^  ftiL  'e.) 

'g,f^.)L't  liiMHit  may  Lw  cuUhidNcd^  at  t^uA^  il'  not  more  iiiipQiLinn:'  lliaii  tfi«ie 

k<l  i:ruue4  with  K'vmal  ibfart-KWjUinl  ^H^otnU,  Luit  «f*»j3;^intt  iXicsgiMdriil  »itH  il^c 

Mofri*  |lM:kb4.%:k|  J.  yttjit^^mxiiX  iariDCT  of  thjc  fir»£  urJe^,  fouoa  tT;»i  ttw 

_  »twcs?i]  JiliTiTiiM  aniJ  S<tuih  Dimn*iT  wo*hixI,  aro  lu  the  pucut  SduUi  Du«(]j^  a^ 

•Mti^gifcW  In  ^titM^ff^l^  m^fUvv^  l4>  two  in  vaXua  pgx  |iguiij,^i^  beUfvc4  U>ftt  tnc  inuirDtrtimirm  qT  the- 
wouauy  go  on.  wiwout  octnunriit  tn  tht.'  iMri.iiui<}  Liintil  we  ^Tt^ill  r^bt-ihi  a  breoit  r^  iJiLT'^f  nUh  '^nijh 

K'^'^iMMWMNV  N«a^  €ii^iHi^iij!d  in  trttiii  4^i  io^  i:if  the  eDiptT^^  aitiJ  bu£  fdw  }e4»  can  dtpiie 

. ^BirtwTUr  "  ^  ''  "        -        -    - 


SiXvSiW  <><W  Kwri 


lit  ihf  country  bi?iir4otic%1Iy  a^ccfi^intxl  ^wA  c^uisxid.  f('**^5«  iiitf-«/.  JLm^ 
i^  B,  *Jt  JMr.     Jfiith  Smr^fy'j  /'"prt-j.  t}uh£m  San^iy^w  fri»mat;iiim*t  TJfcf 
Ji^ufiW*     Li^d  iiumM-ratiie'itiad  Ih.  Par^y^i  Traits  on  tt\*ji  tuid  2iicriw)tt 


fitoCT.  VIHb 


4P«tf> 


;  Uke  th«  ot,  exj^erience  c^b»4tM)le  VitHaticm^^     ^^,  fq^rt^^m.^^^ 
>tbfr,pfaviioiil  •AM  mocalagsQciw  which  Uiey  btcom^*  expoMNr.lto,  vnper 


till  '•  T  •■:•  >  4-  /d  b^iiA?* 

^■-  Miun  y-j-iil;  10  o'WT  K) 
-   ,    .  . .  ./.I  >s.  wcrtT  ortJ  i'«f»JiW 

7«89,  The  MiMral  jtmcMfhf  ^<Ag  ftoi7>  fcwabfag  thrt  of  >A»  kw/ -^ 

ffli^^  however,  Hke'  ''     '"      .     .  -  -. 

BBMikiii^(ftMim>th&.f     „ ,  .. 

operations  of  nature  around  thenu  ^ese  circumstances  l)aT>s  Pi;^i^^',4n.!!^v6p''ilie 
boii^  ibwu  of  the  naohine^  aa  we  see  in  iii»  formatioiM  of  ^he  thrae-borned  hiiiad  i^y\% 
fM^Tyc^^ta  ifa.),  n^tiircs  of  the  nprth  j  in  the  sp^iTail-h^rned  (pJiSt^rcpslcei^  /,ftt)*"^«l3W^ 
inhabit  WaUachia  ^ land  tba<  Jong«horjDed  (Copra  >  A'mmoA  Xif^ ),  whidi  orei :£oiMi«!iiitw 
eotmtriiii^  bohlc»ftig'  thi^  :M«idHemu4eab  r  at^d  wMdi  hUTie  been  thou^  to  be  f|^)«u«tfls 
Qf,lh(eHP>!f»««^cMWvM«4ftrrUjiJi^^ep. '      .      ,  ,  '  ' '•  ^. 

we  find,  therefore,  that  by  theM  meana,  the  original  form  of  the'iheep  hah  aalnttitted'fo  vaatahCVMlotau 

W««0e^ioai<^0^  fbWMrwMlh' •momtJAtrmY  -•-  —  —  -^-^  -   ^ j-  ,_^..  .^_ v. — ... 

to ijtar^ I »■— aill; tyb^odiBtiW «Mifan^  ^     " 


it  MmiY  #f  lMiJ>  mitf  thiitl  th»  bany^tmaare  U^>UKVWlae^aUl|f«rtcd 


on  by  man  to  produce  particular  fomu :  thus  a  breed  has  been  cultivated  in  America,  called  the  a 

olUr«irAdJ^ttiai«JM^Vte  ^i^MAed  >andM(l«AinnM 'Jiiisir;.  Whlah,<  by^otetiMMd  ihiwAag  llmfVpdbhiiiena 
tlMt  prartobBiJtiHy urtttfajily  accfaiital<laibftoi<yv  ia  tMtanw%iowl4ta»*>aiiit|iern<«i*ti&faMM 
Ibr  t&flrtinaBnBliy  9» ^mmimtw  tilAibi  <ih«<}i«ff.)  7M  dfaikyj^r  wtfiftMd  bRtilj  f«  aatoih*iiMHMe 
of  accMmtal  4lefbM^^«UhNat«i'ta<a  a  JwrmMMnr  ^rlacr  i  U  die  nwistr oua  Imap  nif  tWe  It^HiHi^ 
itoey,  atad  tliW  iwwufimm  tilto  of  sam^  btvads  tn  Torkajf;  aiid  ttM'Oqn'WOaod  H«i«^tin>li«illr 
tMWaowlP tha  idfteFparts vt  ihk  body ^  ' '  .  i.  m.;   ti  !•  v.ui-.-)!^  .i;-'n9d)  »t 

'IWI. '  ThBiMttcni^tMe  skeav  ftdmtkt  ai»  aa*««Dblage  of  bonea^  wHich  beartt  a  .gaaoiaiii — latlaiWi  #o 
that  ortba-oslaaudnarMMljdlKQCIon;  like  hlai,  the  hahAiutnailyliaaiiaottniBttliy  MomiiapAnlfinig 
HtMittofhnitalboaM.  >Ulc«hin^His(toaci^•lDuilMare  bn«flaadoMn,}anfttl«ii'lteUraDilw«ftticll^ 
0r^iaaeli; :  ITha  akiill  bmas  «r«  wide  khd  *ict«nA!dit  litk  oMU  areirodraHrtattt^tfaitai  qidaal :  tMlrta 
ihdalapi|Ii»^)aabo(UtiiWtrd«8ffMaj  HtotvwtdliM  eoluwnni  ir  the«Bac  aaJtfaooit/waMU^HXlailu,  JTIfe 
aairanwt* deinifd  on  the  «iu»'«caMtAitcl(Nvtndlatf'lha' divided  hoof '''      •iitr    .Kbnr.d  13 dm  ctn 

"-      «)Q  blisifciMlpailhlMlfMlli 

'  fffmi^tmsiuwi  IH^kiMHa 
dfthe  thoMiaorNltiadilMllP'qie 

,  ___. _„ , ae<9Nte)i«tf  taaalndciaiKnotMK. 

tug;  rTkdllvMg ptecMaa^ and  i|>lt«n  an  MaQar.    The a»id#  hi  liperiTnftnteaaiiitfUavwMnA'lad 

P|-eat»dtcatwa.    '      •  "         <■       j   1         •'    '    ..        ■-    •''       .    -    "      .  iv    '^/Z       lu.Mj.MuiJnoa  aJnuw  airfj  J.jd 

^ 7»U ' Wa awal ^ fJte a^onja ti-but a'crtsaad hair r  dnd Mw>d la iWnalbwlgn^«rtima;^tH»aiiift|rfl(m!i- 
Idgli  oFloaa  hairlik»«tot  dfoxdni;  wh^  in  othtrt,  the  hair  and  irool'aMiadjiad.r'n)^  ncj  o-'uiHioni 

iilTj  .br:,;  /  Tf.  ..  .  .      ■   .■!■'..    .■..;..     :■.      .•  L,  v  :        ■;.    ,,.,'.  ;     ';.     ,;,..i     i)l         Ji-iro  itorlj  aJfiluq  .» 

,  if 344,<  7Ar dlfMfaaf# ^  tAfM'arei numerous ;  for  these  animj|l»  are  tio^i^ so  hMd>f ^^fft- 

hatttralflonnquencet  tbey  areisubiected  tt»  avarie^  o|  artifidal  defects  on  inakutieiu 

-L^-.  jr**^A^/^'<»^^^f^<>"F  •*»ephcitli.  Hid  Inoludek  i^IttiW  in  ranite  aWjeasct  jHiWr ^ 
Itertrtt'  WcAhkU not,  thertftw* 'M^    the d^siom  pf  treating  the fliftVinem  rot*  ^at»tott)geth^ 
slUiH  klldw  thcmto  &Tlirf  thMr  h&tura!  order,  apcqrding  to  Uie  plan  tmnuad  wKh  uje  m«^4^S^^}if^ 
/7^  TJfe  Iknair^mdthh/dkd  putrid /)^ver,ifniM\at1^  inown  by  the  narte|J»iefci<fc  rf^ril 
^x.  jL_^i  .  .,^_.  ..f.  ..    r        -pRuaidUeaseln  dxen  and  cows ;  iofl  Ir " 


such 


te  Vo 


,  dhlii^  watc^  fiadcuilkbtaa  thb  ooae  ind  1^^  i  MiuX 


^  d^  hot  diffinr  n)at«i^lv 
ei^aAllltf ;  ^^tlpfeaHdg'  trf  [mftJi  _ 

»£h  P«rts  as  are  usually  white.   , 

79l7.  TA)e'^^<i^dAr)'.^*T%^  hiliniUitory  fever  sometimca  retolrcs  itself  into  an  universal  secretion  of 
#arditt  th^dteghout  ftir  the  canities ;  tn  which  case,  after  a  few  days,  the  lymph  tinged  with  blood  wiU  come 


n^t.tr  tCIu  Kn6wn  tin  de  vontin^t,  ^P^^  tnepftct 


.fM'^pklUitMoff '  putrid 
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•hcep  were  vtUcked  mlmott  tdfitticf:  rfter  «  rifry'BWnhyW^^  •TOdywW^'«i»Mie¥WtfMtgyilitt  nf 

fHl  biLrlrvani!f,  .im!  Kvamr  crtnviil*i*d.  "Wmn  ttnti,  flv<^  utrtr  :iln'a(JT  rfpjd,  wtlo*f  hitct+ii*r  jw  r^rtnrn 
fully  coiirtrmnl  the  natiiir  (v(  thr  difirn'c.  Thp  tnt  rfl-memi  tir  hlw^iiTfi  Jind  {lr«[i4*Hit]^\  midi  rJrrriL'hr* 
com})ati>d  uf  nitr^  pmd  tartar  «mi7tic  SWmrthntt  the  njTtiprrnn*  nf  pPHrum^viiii  dw  nM  fctfl  imrrh  tJiJiMv, 
tilt  *t;gi-nfTate  intn  an  utrraiiDn  of  thf  (mi^jr  j  irTiieh  is  i hen  L-Ml1<ir>Hrt^«toj<<^*f*  rdf      n\i*  fiAp;  Vi 

ttic  fjime  diiraje  In  {TTcii.  "  '-^If  rww>j'  .> 

7!25e,  ^  c^t^ntic  ruif^^A  ifi  s:h«p,  ^hcn  dot  rr'it^triatJ*  of  tdt.  It  lAwJifV mri  by  n  cbiinp<*  ftf  paitnAif^ 

pM^fh^hrl^r  into  a  ^:tlt  TDSTftM  ^ 

7*5;t  yn.i*n:jmn<iJ'«jh   n/Ac  rt>^ttr1r)^  nMiTH  fV6rtf  Tsfltnn  'ta^ri^t.     A  (^itmnfm  rtrt*  Jirl*« 'f*(rtft  *ii(inK 

Mf^Sfim  yheeihh\(ftf ;  anA  jifrxiUcrt  The  Ji^uHjVni  tcTrritfT  M^^Mi^i.      K  *»*<J  jbHhMc«-(P*  >jrti^/ *  jn 

of  »*for  oil ;  wHilf  ihc  fWrmor  tjintaftv  >ifrMt  to  hjiif  an  tjntHt'  uF  nU  frf  (mtsUrt^i  brttAi  mfJurttfi^tlrt 

DrtwQ  lit  thm-  ounces  if  ut^rliil.     llafl^'i  riixir  ^c  liavr  ulIbii  knuHn  tu  Lh.'  >iii  k-n  u  ilh  K'i^  direct 
TiiJi  The  hotiT,  bloit^  ffr^tfMfiii  m*t.    WioKftat*  »  Jwtotti  ml^^  iL^iii'l^i  in«ti-aih  r.KjrTiupui  iun<?rtinti 

frithil]  ihi'  tiiflw  **  rjxer].      An  ] n i^T rt i riq c n t    hiEsiiIal"  to  rli^jt  JJ<vi-Ii,U-hI  IjV  I>r.  MfHimj  ii  alio  IT^oJo  for  thtMIl  j; 

?iTo.  ^  jpflsj  oiSic  wifi  iJau  sQHittimi?*  fl^.i^t  il^pcjj  mur*;  jti^ft  aiv.itujsJ^tjf  ibwi^jfitmwaUUtK  »|5pt 
they  «itr  it  i*  UK  relifM-tn.v  an  ouiuc  of  <  A'ti.r Vif  ^a^U  dH  WithiA  otftW  oTDrt.    '    -^    '  '/^   ^^^ 

T1M,ri^/faiwrf<  A>ir^.  ftfw^lW,  «r  Ajir  yp«Hirt4^*rt?  lw<  ^  jimi|LdlMM<KMl4imT(4U<«4cdlil|^lU'thitt 
o^KH^}  or.Jktim  ikh^inrc  itvL  \u\c  tTt\\xUH\:  tti.    ^iviiviiuii.A  i>i*itp«r«ipipH«ihuiWifBf 'fwiff  fr4Dtil  wtfvtf^ns 

mOrf   f'if   ■■'  !»-'■!  '*^     .       "  •■' Ml..    I.       tH-i-.   .f-. .    H,   .Jt...r.-I     trj Iv     ..-.rh,.l-.rr,. 

r-jjrj"  'r  .... 

1  *>f  tfi»ijivnluTT,  or 


iLii,l.l,  r.i 


ItattdAilk.  ^ttf^tJamit  klSuUrNr  t«cohibttMU;  lOMt  1W  i4»i||Mti«^ 


pfui)<luemoi»tuJ^^ 
otiierTeh^t  hAlt>cen 
itcqttcnll4i*'Miltr)(i 
ftgw ^ 

turni 
7259. 

or«fMn>MBeu.),  vhidiil.clMelyrrefemblw:  i->  n--  r  i io  ■,nt ..,,,        ,  -,.1]  vj  1...1  .vtnijv^di  .brP   ■ 

«iMi  ttJie  •»MoatieajbK<nightjiiLh|f.diaw;b<e»^th<i)tol>flr.i<i.th<i.  4tothaw  JAKilfeJmaj»\lifa>:iww.hy  this 

teilB«t.„  ■.,.!!      ,,,.r-    ,i.  ..  •    r.u'i  Hi  t  ):r  vio  r  •»»! '>;ri  !■  -n^'  .- -    1)   :  r-,  ■•.  I  -rr.f  -  )i'    .«i 'JOuboig  "' 'H-cn  ?• 

W6L.;7^irir  liitMftMTr  ii,«koifmn«d#rAKd^,,-M|diA|M^nf!PAr>fv<«rftc.4  Initiit  ia««Mt^a|HiMrlf  kii««»J»f 
tlieitoglt  term  9£,mL>^Mmw.aiimamtmniamm  m^imf4iUn<Mtm»Ahm¥ut^ft^i\;\fipiikmii(tiMu\n'jmwmU 
■en*B.|uttetttar  plapU  oiUibMtCM^.TCreimdtMlHv;  ^nutatiA^d  oltei  ImwH »>>»«» ^Mraftrof ita^apt 
WMeA  tfelalcrlouiihflrtfthaTBtaen  4ttcd<bj  fveytef  oapcKinfiil,  sn*tof*lMt<LtaMwmf)U«d«i«M%  to 
11  jut  mtflhiMteftaMioe  ntlMTittiMti  ufeiri^-telhwe  fMMictiiqr ravon ito  t uppetnklw^  Ih0  fliite^vsi* 
to  the  original  cnuie  of  it,  but  a  consequence,  since  we  know  thaflb*  mu>y>>yeaidafl<iitfclw  miiiiMls,  m 
honnUi— M^rriitoifce.,  0tcB>haiVfi  lhrp^aii(ft«b9wf<fttt»>lMCMiMAbai.id^«f  •«DevM^a]flMyMr«in»tlnith 
~^'"*  '  *^'~^        "a  l<«c<wp<?i*t»ot)«i4>tfafe<iPHWt(rtafM^abl>.flfl¥ctt>piiaiiio^ 


•gfOM 

toiit 

into  other  handsi 


ihttsiivnttodf 


4«0nd 


ioi^  MiiliftDduct,fyiM>ai»rWf^Mntei  ISifQtiitiMinfcthesefAmJlfee  MinrflBmb-ta«r«»t« 

. tK>dloQdHaelfy«ifllili()i»lft4aiit>a}b* 

(«siAa 

e^Mrerfl 

^^    B«lOf;»J  ^.  .  -    _ 

lH«l[«ft  ^#Mir  mater  rf)oi*«tbuiMp«iAe»«tp|MI«,'iirill.nfftflf%A»f9i)^ 

^.^ ^ .  _^_  iiidtTOai?li(iloi<niADhi|^AM»d»,a.iiiwtiai«»?««(^^ 


•narniagaiievthMtaiiMAnpra 

^iMfilirte 

,...ifl«»DiiMft<eftB«iwwflU,4vtlb  utdtfoi^lkitaAMii^ii^Alfi^^ 

)oHia«JMeaM  lbaMlMqrvM»iifb(ft:q^»Ml  m  iff<tb>fjil»iMHw»ii#VHy>ndii 


i{ii*Maliia4im|h»crejiivtieinnitf(«siAtojnat          piMp9«llft)llMI  tlM^i 
n    litis  he  alwaitt^ireMmviitiiiil»3i)iaireri9iriiigJUtriMMttrM.>i{Biit|nH^ 
fdplnlMi/aMjMfteelhi  qiMKHn  fbnii#«ncliMrl«tiefl  lof jBiiistiu9P«i|KoiMiivf^«r\ihir.liMa>ilUiaie.i;4tt:  is 
Ilratcrrfir —  *-  '  -" '  -' '""  — '  —  *^-= — ' ''    "^-^  '•^'- ' 


["jf'f'^^JP! 


S-flMdMjilMpqiwiiy 


ifcrH^v  II  l«  «lNr.fai4lha%4lMft]ieqbhai»iB«(it>llvvtei^^  tfft 

.    When  salt  marshes  are  round  injurious,  it  is  only  in  yean  wJhg»jlhe<taii 

.tMt»du«ft«HMMU^Mtm»VMie44Vtth 

. ^--fA^^iW^tt  *wMlci«|  to 

—   ,  ^ ^_, ,  „ itely  receiyedny  land, but 


isffiw- 

bn<atl?W¥ 


and  aiaiiMimmaiBctriAiititb  kiSumifuii^np 


:  fnpUcoitnVci]  *  ainl  UiL 

'UheipcU  hmaiffimtBxm  XI 


7S6&  Tke,treaimeni  qfroi  if  seldom, succosM  unlets  whfO  it  U  earW.i^^m&iioeid^'or  when  of  a  mild 
nature ;  a  total  change  of  foocTlslbe  fi^t  indicaWoh,  and  of  that  iS  a  dry  wholoome  kind :  all  the  farina 
■re  good,  ■§  the  maab  of  wheat,  barley,  oaU,  peas,  beans,  frc.    Carrots  have  done  good  mixed  with  these : 


aud 
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'bffoon,lMinflt,  cUer,  and  radUol,  at  diureUes  have  abo  been  reocmaaendad ;  but  it  la  neeanry  to  ob- 
aenre,  that  there  is  seldom  any  yentral  effVuioQ  but  in  the  latter  ttavei  of  the  conplaint  A«  long  aa  the 
IWer  if  not  wholly  ditorganiied,  the  cure  may  be  hoped  by  a  limple  removal  of  the  cauat,  which  baa  been 
ahown  to  be  a  variable  temperature,  with  exceaiive  mototure  of  pasturaf^  which  may  aleo  be  aided  bgr 
auch  remedie*  a«  aasist  the  action  of  the  biliary  tyafeem ;  aalt  acta  in  thia  waj,  aod  tfaui  i  " 


good ;  laH  may  alio  be  given  in  the  water.    Salt  appears  the  principal  ingredient  in  Flesh**  patent 

rative  for  sheep ;  for  it  states  It  to  be  composed  of  turpentine,  sal  ammoniac,  turmeric,  quicksilver,  brim, 
atone,  saU,  opium,  alkanet  root,  bark,  antimony,  camphor,  and  distilled  water  j  but  of  thia  asedlcy  nooe 
of  the  articles  can  be  in  sufficient  quantity  to  prove  uaaful  but  the  salt  In  the  more  advanced  ata«aor 
•the  disease,  when  the  Uver  has  become  materially  aflbcted,  it  ia  pnident  to  rub  the  baUv  at  each  sbecp 
with  half  a  drachm  of  mercurial  ointment  every  other  day  for  a  week :  give  also  the  foUowiog,  every 
morning :  —  Watery  tincture  of  aloea,  half  an  ounce ;  decoction  of  willow  bark,  four  ounces ;  nitric  add, 
twenty.live  dropsi 


ment,  and  fhl.a  off,  leaving  the  body  bare,  and  in  the  but  suges  the  teeth  and  hums  also  loosen.  In. 
diflbrent,  unhealthy  keep  is  a  very  common  cause  of  thia  malady,  and  a  contrary  course  of  lieeding  la  the 
best  remedy  when  the  diseaae  has  not  gone  on  too  long. 

7965.  Tke  $ca^  $kab,  rtty,  or  mbber*,  are  sometimes  erysipelatoua  eruptions,  and  sometimes  they  are 
psoric  or  mangy  ones.  In  the  former  instance  they  are  universal  and  very  red,  occasioning  a  great  beat 
and  itchina,  and  are  thence  caOed  the  mbben :  in  such  caaes,  nitre  administered  quieklv  relievea,  witJi 
change  of  food.  Tlie  emntive  scab  la  seldom  cured  without  an  external  application ;  either  of  those  dk 
rected  for  mange,  lowered  to  half  the  strength,  will  relieve  it  at  once.  (Sec  rd.  Pkarm.) 

7S66.  Foot  roL  Sheep  have  a  secretory  outlet  between  the  daws  peculiar  to  them^^rhich  is  liaUe  to 
become  obstructed :  for  which  soaking  in  warm  water  and  afterward*  wrapping  up  tM  fooL  havbig  first 
dressed  It  with  tar,  is  sufBcient  The  feet  of  sheep  are  also  sometimes  injured  by  long  travelang,  when  th« 
same  treatment  is  proper.  The  most  serious  foot  rot  is  that  which  Is,  in  some  instances,  ain^iry  produced 
by  a  lonjc-contlnued  series  of  humid  weather,  which  predisposes  the  feet  to  this  injury.  In  otfaen  it  a^ 
pears  to  be  both  epidemic  and  endemial,  and  has  been  thought  contagious.  When  the  season  has  been  un. 
uvouraMe,  house  and  soil  under  cover.  The  medical  treatment  consists  in  removing  all  diacased  portioni^ 
and  then  dressing  with  the  thrush  oaate,  or  foot.rot  application  ( Vet.  tkarm.  6S54 ),  and  afterwards  wrap. 
ping  up  firom  external  exposure  Professor  Stoni^  extols  the  following  application  i^l'ake  two  parts  of 
tar,  and  one  of  oil  of  turpentine ;  which  having  mixed,  one  part  of  muriatic  acid,  known  as  spirit  of  salL 
is  to  be  added  slowly,  to  which  afterwards  add  four  parts  of  blue  vitriol,  with  which  dress  the  aflbcted 
foet    {Jowm.  de  Med.  VeL  et  Oomp.) 

19SI.  Siaggertt  gkl,  ttmuiek,  goggiet,  teorm  tmder  the  kom,  ttunltf,  waierw  kead,  andpatdroi,  axe  all. 
popular  terms  for  hydatids,  or  an  an^ul  now  known  aa  the  Tc^iiaa  ^Idbulus,  which,  by  some  unaccountable 
means,  finds  its  way  to  the  brain,  and  settles  itself  there,  either  in  some  of  its  ventricles,  or  more  fte. 
imently  on  its  substance,  llieir  »ise  varies  ftom  the  smallest  speck  to  that  of  a  pigcon*s  egb  and  the 
aneep  it  attacks  are  usually  under  two  years  old.  These  animals  are  likewise  occasionally  foundln  all  the 
natural  cavities  of  the  body. 

7968.  Tke  e^Mearanca  q^ cerebral  k^d^di  we,  stupidity,  a  disposition  to  sit  on  the  tump,  to  turn  toooe 
aid^  and  to  incline  the  head  to  the  same  while  at  rest  liie  eyes  glare,  and  from  oval  the  pupils  become 
nmnd.  An  accurate  examination  will  now  usually  discover  some  softness  at  a  particular  part  of  the  akulL 
generally  on  the  contrary  side  to  that  on  which  the  animal  hangs  the  head :  when  no  softness  of  the  skull 
Is  discernible,  the  hydatid  usually  exists  in  some  of  the  ventricles,  and  the  destruction  of  the  sheep  is  certain 
and  quick,  fkom  the  greater  diaturbance  to  the  fimctioos  of  the  brain ;  but  when  it  is  tituated  on  the  car- 
foce,  it  sometimes  requires  manv  months  to  deaCloy  j  an  absorption  of  the  bone  taking  place  as  the  hydatid 
Increases,  which  produces  the  thinness  in  the  skull  opposite  to  the  aflbcted  part 

7)iS).  7)Us  dbease  Is  not  memrabir,  as  has  been  supposed,  but  it  Is  only  reneved  liy  a  manual  operatUm; 
In  France  it  has  been  successfully  treated  by  the  application  of  the  actual  cautery :  a  pointed  iron,  heated 
fed-hot,  is  fbroed  through  the  skin  and  skull,  to  the  surfbce  of  the  brain :  the  princmA  nicety  of  which 
Is  in  penetrating  the  hydatid  with  the  hot  iron  without  wounding  the  brain  itselfl  In  England,  some  shep- 
herds are  very  dexterous  in  wiring,  which  they  do  by  thrusting  a  wire  up  the  nostrils  till  it  rests  against 
the  skulL  In  the  passaae  of  the  wire  the  hydatid  is  Visually  ruptured ;  Mhers  elevate  the  skull  (by  ueana 
of  a  trephine,  or  even  a  knife)  opposite  to  the  softened  portion,  and  extract  the  hydatid,  if  possible,  whole; 
whkh  a  little  care  wili  efRct,  by  drawing  it  away  with  a  blunt  pinccr,  gently  moving  it  (kom  side  to  aide. 
Tapping  is  merely  letting  out  the  fluid  contents  of  the  hydatid  by  an  awl,  which  is  practised  by  some  sheu. 
herds  with  success:  and  if  the  instrument  be  not  thnut  to  far,  the  sheep  is  not  injured :  to  avoid  which, 
it  is  passed  obliquely.  A  well  hardened  gimlet  is  a  very  proper  instrument,  with  which  the  skull  ia  easily 
penetrated,  and  an  opening  by  the  twisting  of  the  instrument  is  made,  sutBcienlly  large  in  the  hydatid 
Itself,  to  discharge  its  contents,  which  ia  all  that  ia  suflicient  to  ensure  its  destruction,  and  which,  if  no 
other  exists,  is  followed  by  immediate  recovery.  A  French  author  states,  that  when  he  fed  his  sheep  on 
doquefoil  be  bad  less  staggers  than  at  any  other  time. 

787a  Fhmlal  worms.  Tiheep  are  observed  to  gather  together,  with  their  noses  thrust  Inwards  to  avoid 
the  attack  of  the  CS^strus  uvis,  or  dy,  that  lays  Its  eggs  on  the  inner  margin  of  the  nose,  which  having  be. 
come  hatched,  the  Urva  creep  up  into  the  frontal  and  maxillary  sinuses,  to  the  torment  of  the  sheep,  and 
sometimes  to  their  speedy  destruction.  The  Continental  shepherds  trepan  an  opening  into  these  cavities, 
and  effbct  their  removal ;  but  our  shepherds  have  not  succeeded  in  the  operation. 

7871.  Ftmke  worme  are  a  parasitic  animal,  found  in  the  biliary  sinuses,  not  only  of  the  sheep,  but  of  th« 
horse,  ass,  goat,  deer,  &c,,  and  whose  existence  is  rather  a  consequence  than  a  cause  of  morbidity. 

7^i.  Fimimg,  the  Vinquish  in  Oalloway  (languishing),  is  a  disease  described  by  Mr.  Hogg,  the  Ettrick 
iheuhcrd,  in  a  recent  number  of  tiic  Quarterly  Journal  of  Agricullure,  xi.  p.  697.  He  says,  *'  It  is  most 
fotal  in  a  season  of  drought ;  and  June  and  September  are  the  most  deadly  months.  If  ever  a  farmer  per- 
ceives a  flock  on  such  a  farm  having  a  flushed  appearance  of  more  than  ordinarily  rapid  thriving,  be  ia 
gone  By  that  day  eight  days,  when  he  goes  out  to  look  at  them  again,  he  will  find  them  lying,  hanging 
thdr  ears,  running  at  tlie  eyes,  and  hwking  at  him  like  so  many  condemned  criminals.  As  the  disease 
proceeds  the  hair  on  the  animal's  face  becomes  dry,  the  wool  assumes  a  bluish  cast ;  and  if  the  sh^ierd 
have  not  the  means  of  changing  the  pasture,  all  thoae  aflfectod  will  fUl  in  the  course  of  a  month.'*  {Qvar. 
Jour.  Jig.  HigkL  Soe.  voL  ii.  Na  XI.) 

7:27s.  Tfie  dieeeuet  qf  iambs  are  principally  Indigestion,  producing  sometimes  colic,  which  is  relieved  aa 
in  siieep^  and  sometimes  diarrhva,  to  be  likewise  cured  by  the  means  detailed  for  them.  Sheep  arc  also 
lba>le  to  an  eruptive  disease  which  begins  on  the  rump,  gradually  extending  along  the  chine,  and  whea 
it  becomes  more  universal,  it  usually  dntroys.  The  cure  consists  in  givinr  daily  drinks  of  half  a  drachna 
of  cream  of  tartar,  and  one  draclim  of  sulphur,  in  four  ounces  of  chamomiie  decoction.  Anoint  also  with 
mikl  mercurial  ointment  and  Turner's  cerate  in  equal  qnantities.  Lambs  dropped  hi  cold  weather,  or  in 
wet  situations,  become  paralytic :  bathe  in  warm  water,  hand-rub  and  houses  giving  milk  and  bean  meal. 
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CHAt.  VI  I. 

The  Swine.  —  Sus  Scro/m  L*     Cochon,  Fr. ;  Schweuh  Ger, ;  Puereo,  Span. ;  and 

Poroo,  Ital. 

7274.  Ofsvine  there  are  sereral  species,  but  none  in  general  domestication,  or  much 
used  as  food  when  taken  wild,  excepting  the  common  sort,  which  includes  the  wild 
hog  or  wild  boar,  the  original  stock  of  our  domestic  breed,  the  European  hog,  and  tlie 
Clunese  hog. 

7875L  Tke  oommon  hog  ii  fonnd  either  in  a  wild  or  domcftic  stat^  in  almoit  all  the  taaveiate  puU  of 
Europe  and  A«i« :  but  U  it  u<>t  met  with  in  the  most  northern  parts  of  thete  oontinenta.  It  i«  ftmnd  in 
many  parti  of  Africa.  Ifr.  Pennant  aaiert*,  that  the  wild  boar  wac  formerly  a  native  of  thii  country,  and 
hunted  from  the  middle  of  Nor  ember  to  the  beginning  of  December ;  and  it  la  aawrted  by  FiH-Stepnana. 
that  the  vait  forest  which  in  his  time  grew  on  the  north  side  of  liondon,  was  the  retreat  of  stags,  wild 
'   ,  and  bens. 

Tke  ufUa  boar  is  still  found  In  the  foresu  of  Oennany,  and  in  other  parts  of  the  Continent;  and 

--.  although  now  extinct  in  Britain,  appears 

o9^  from  ancient  paintings  {Jig.  8961}  to  have 

been  hunted  by  our  ancestors.     U  fiecds 

upon  roots,  acorns,  and  other  Tegetablcs : 


^^ 


It  is  generally  as  large  as  the  domestic  ho^ 
and  is  either  dark  erey  or  blackish,  when 
fUn  grown,  and  pale  red  or  rusty  brown 
when  young.  Between  the  bristles,  next 
the  skin,  is  a  finer  or  softer  hair  of  a  woolly 
or  curling  nature.  The  snout  is  somewhat 
longer  in  proiwrtion  than  that  of  the  do- 
mestic animal ;  but  the  principal  diflFbreoea 
is  in  the  superior  length  and  sise  of  the 
tusks,  which  are  often  several  inches  long,  and  capable  of  inflicUng  the  most  severe  and  faUl  wounds. 
The  hunting  of  the  wild  boar  forms  one  of  the  pruicipal  amusements  of  the  great  in  some  parU  of  Oer. 
many,  Poland,  &c.  and  is  a  chase  of  some  difliculty  and  danger,  not  on  account  of  the  swiftness,  but  the 
iterocity  of  the  animal  WUd  boors,  according  to  Buffbo,  which  have  not  passed  the  third  vear,  are  called 
by  the  hunters  beasts  of  company,  because  previous  to  that  age  they  do  not  separate,  but  follow  their  com- 
mon parent  They  never  wander  alone  till  they  have  acquired  sufficient  strength  to  resist  the  attacks  of 
the  wol£  These  animals,  when  they  have  young,  form  themselves  into  flocks,  and  it  is  upon  this  alonp 
that  their  safety  depends.  When  attacked,  the  Urgest  and  strongest  front  the  enemy,  and  by  pressing  all 
round  against  the  weaker,  force  them  into  the  centre. 

7877.  Of  tke  tame  kog,  white  U  the  most  general  colour ;  but  other  colours  are  often  intermixed  in  various 
proportions.  In  some  respects,  the  hog  seems  to  form  an  intermediate  link  between  the  whole  and  the 
cloven-footed  animals :  in  others  he  seems  to  occupy  the  same  rank  between  the  cloven-footed  and  digitated. 
Destitute  of  horns ;  Aimished  with  teeth  in  both  jaws ;  with  only  one  stomach }  incapable  of  ruminating ; 
and  producing  at  one  Urth  a  numerous  progcnv  :  the  union  of  these  faculties  confers  on  the  hog  a  remark- 
able  peculiarity  of  character.  He  does  not,  like  other  animals,  shed  his  fore  teeth  and  put  forth  a  second 
set.  but  retains  his  first  set  through  liCe.  * 

7878.  Hogs  seem  to  erUoy  none  qfthe  powrt  qf  sensation  in  eminent  perfection.  They  are  said  to  hear 
distant  sounds;  and  the  wild  boar  distinguishes  the  scent  of  the  hunter  and  his  dogs,  long  before  they 
can  approach  hbn.  But  so  imperfect  is  tneir  feeling,  that  they  suffte  mice  to  burrow  m  the  fat  of  their 
backs  without  discovering  any  uneasiness,  or  appearing  even  to  notice  it  In  their  taste  they  show  a 
singular  degree  of  caprice.  In  the  choice  of  herbs  they  are  more  ddicate  than  any  other  herbiferous 
animal,  yet  devour  the  most  nauseous  and  putrid  carrion  with  more  voracity  than  any  beast  of  prey. 
At  times  they  do  not  scruple  to  eat  their  own  young ;  they  will  even  mangle  in£uits  out  of  desperate 
voracity. 

7879.  Hogs  are  remarkable  for  tke  smallness  qftkeir  eyes :  hence  a  person  whose  eyes  are  very  diminn. 
tive,  and  deep  sunk  in  his  head,  is  said  to  be  pig-eyed.  The  form  of  the  hog  is  inelegant,  and  his  carriage 
is  equally  mean  as  his  manners.  His  unwieldy  shape  renders  him  no  less  incapiiile  of  swiftness  and 
sprightliness,  than  he  is  of  groceftilness  of  motioa  His  appearance  is  always  drowsy  and  stupid. 
He  delights  to  bask  in  the  sun,  and  to  wallow  in  the  mire  An  approaching  storm  seems  to  aflftet  his 
feelings  In  a  very  singular  manner.  On  such  an  occasion,  he  runs  about  in  a  frantic  state,  and  utters 
loud  shrieks  of  horror.  Hosai  are  infested  with  lice,  and  are  subject  to  many  disorders,  such  as  the 
scurvv,  scab,  and  scroAila.  The  sow  brinn  forth  in  the  beginning  of  the  fifth  month  after  conception, 
and  she  has  often  two  litters  in  a  year.  She  generally  produces  a  numerous  progeny  at  a  birth  ;  but 
her  first  Utter  is  less  numerous  than  those  that  follow.  Hogs,  when  suffered  to  see  the  natural  terra 
of  life,  live  from  fifteen  to  thirty  yeara  Their  size  and  strength  continue  to  improve  till  they  are  five  or 
six  years  old. 

7^  Tame  kags  are  qfien  very  troublesome  in  cultivated  grounds,  ploughing  them  up  with  their  snouts, 
and  thus  entirely  frustrating  the  labours  of  the  agriculturist  Worms,  the  wild  carrot,  and  other  roots, 
are  the  objects  of  their  search.  The  wild  boar  having  a  longer  and  stronger  snout  than  ttie  domestic  variety, 
digs  deeper,  and  continues  his  fUrrow  nearly  in  a  straight  line.  The  inhabitants  of  America  find  the  hog 
very  tieneficial  in  clearing  their  lands  of  rattlesnakes  and  other  ser{)ents,  upon  which  he  constantly  preys, 
without  apparently  suffbnng  any  injury. 

788L  T%e  kog  is.  in  a  very  contiderable  degree^  benefia'ai  to  mankind.  His  flesh  is  pleasant,  suhstantini, 
and  nutritious,  Uaffbrds  numberless  materials  for  the  table  of  the  epicure ;  among  these  is  brawn.which 
seems  peculiar  to  England.  Pork  takes  salt  better  than  the  flc»h  ot  any  animal,  and  is,  in  consequeDCC. 
preserved  longer,  and  always  makes  an  important  article  in  naval  storesL  The  lard  of  the  hog  is  CMeiitial 
to  the  cook  and  confectioner;  it  is  used  in  various  medical  preparations,  and  is  compounded  by  the  per. 
fUmer  into  pomatums.  The  bristles  are  made  into  brushes,  and  are,  moreover,  of  great  use  to  tho  shoe, 
maker.    The  skin  is  worked  into  coverings  for  pocket-books,  and  other  articlea 

7282.  Tke  kog  in  Jiritisk  farming  is  in  general  viewed  as  a  subordinate  species  of  live  stock,  and  chiefly 
valuable  as  consuming  what  would  otherwise  be  lost  There  are,  however,  swine  husbandmen  who  keep 
laige  herds  to  advantage,  especially  millers,  brewers,  distillers,  and  dairymen,  to  whom  thoy  are  an  object 
of  importance ;  and  return,  for  the  offiU  they  consume,  a  greater  weight  of  meat,  according  to  some  double 
the  weight,  than  could  be  obtained  from  cattle.  In  those  parts  where  potatoes  are  raised  as  a  fallow  crop, 
much  beyond  the  demand  for  them  as  human  food,  —  as  is  the  case  in  particular  in  Ireland,  and  the  west  of 
Scotland,  —  the  rearing  and  feeding  of  swine,  the  most  of  them  sent  to  a  distance  in  the  state  of  bacon  and 
pickled  pork,  is  a  branch  of  management  on  which  great  dependence  is  placed  for  the  payment  of  their 
rents  and  other  charges.  The  prolific  nature  of  this  animal,  however,  rendering  it  so  easy  to  increase  the 
supply  beyond  the  demand,  the  price  of  swine  flesh  vaiics  more  than  that  of  any  other  sort  of  butcher's 
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A  writer  in 


I  aoimMs 


^     Mfd 

lllttitMWI'tl 

•upportiM  iwine  is  by  f#r  the  most  profitable  mode  of  consuming  an  article,  wtiicb,  in  other  resMfetijia 

■•'  '  ...     .  .    I*     .  .,.    '■   /.d  -i'*f..  .Trf  .dJ   .li-M>i<j'Jo  J  <tup  liiii.  ,',n,'.1  onift/'i.^ 

'jmo^f»fir./1  T5i11: 
ttfl  nf.fiTll.  /re, 


^Y  having  the  upper  j»rt  of  iu 

iSrlytb'fteKStt  ibl^kiS" 
^rV  Bt^oi^'  iiff'  r&  m  itifflnore 
laf^proiKirtlbliateSy  )*><irt'"  'rh«i  i 
flesh  of  thU  ▼4ricty   is  Si^lte^' 
aQd  mote  dii^llcat<i.    ThW<wI< 
■^^Is  tominonty  a  darlf  grejr. 


%■ 


ittiy^^e  ^esiilt^ of  ctifiiiitc  anld  kdeh  ld,tf)«p{:arepean  vaH 

ihidfe'    Atthesaidytime,  H'i«o*?iyWp*rt^^  .^  ^.^ 

AtilMUt^a*  to  giWii^b  t6  ariy  aceHrit^  diAtihdKon  of  breeds ;  tnd-nowh€Tc  has  it 
"^^Ttl^  brfhirt  c^ftt  1)rqedf^>HicHW,becn  so  advantaffeously  c 
nirrr  we  naw  trMTCfx:  •  vn.  anioiiig  none  or  zm  Tarieuea^  vr  ciiuic  p 

Ot  a  dlffbrenceasamonj  the  bcpcds  of  this  specie^  jn  renrd  to  the  meatihey  retuni  f(^  tA^I 

m  the  lrou«h  with  abundanqc  of  such  food  as^w«ftW  iit»itikiifm^  ihWSr 

«¥V«lMbl«  ear^MS  odt  i^hdite^Us'iiini^TdW^  ' 

5.i'l1h*iC»AWhr'm?,  abcdrdltiVtd  Cultey,  hiii  t)i*fa  iUbtt^fl**  wfc^^Veh'VaW* 
uld  be  easy 'MlfitfMbAt'twlc^  tpc  ^UM^r  of  ak  ii^it^r  OI^tfhefMM 


•iSk^^  eftiSlLli  W^  rfltWAatW*  ^r  ii^drSey  it  li/ Bsrt*w  ^  %  W<#ijte^l)e'^l*dijA»."X      ^ 

iwrMMIlilfto'WM  hairier' ^Minids  k^  W  t^<4]^  earcajis,'<6afT|t  «ettiiMy'to^ffe^ 
gM,wrtkJlr  «%H«  (M»erdi«tlrifftiishi^g'd(^  be  K^hd«^i*ith'i  yi^  tb^lh^  tbtO^pi 

linpMrttlkbie  VMtWL  'JTH«  bh^tiM  pr  tiie  bone,  anff-ihv  bn^  thiiHiih  Mib  d«kk'  tem'^ 
d^koOe  tti  tlits,'«^Tn^tMe  bth^r  ^ie«.'«^l^M)ritiot^>W  inake  flit -w«h  Ctoode^Mfi*  ^Un^fti 
li*tf'«4tll^'WiMk/lM'iia^iltobnf^'0t-^^Ke^at^«l[*  WMM-liI^  t9idi«*  in«ei^ji  Mtefe^^Bf^^ff* 
Id,  the  smi^ller  breeds  are  most  esteemed  for  yickling,MMf'i<f6iVMi^ 
i4MriMrtM' Who  ahb^'tft^ni^lle  lff2^  tMh  Wt  rMa^'of  t^«  farnilyMd  Wl;d^^n»b^ 
.b-jvov^jiui  t>ih.i-ji'U  ',j  nt  /J  I)  ,  '-i.lrjvj:!   mT)  (iMv   ;.'i'.f-.n'j  fijMl  avr.ri^^'iilJ  -run' 

.bpinftin  general  of  «  towny,  white,  or  reddi 
l^flPWa* piatW^rs  hanging  over  the  ert 


in  most  demand,  the  smaller  bn 

the  kitchen. 
7S86.  Tke  Berkshire  breed  (^.  ^.^  if  c^is^ii 


901 


the  bot\ey 
%«lfb$4l 


)Tve:  having  a,  oispositipn  tp  fatfen  quickIt:  uiq 


ilstiireft^^rnirtofVifvMc)!.  Mjit^oo^tat^ikd^jik  ( 
class.in  point  of  size,  excellent  in  aIT|^|2£CjB^  bat  parti 


^  'isWl(($»rtith6ii'y,ir6w^re^iv^l 

'  train  thfc  Wsjjri^  frmn%hicf»  lt*l 


Ttil&riRdendedfSei^ 
kH  iiVtMsneov^  most]bkrti 
br  «h^  isbrki ;  i«  (he  sorfMbsdy  fitte^ed  at  th««Afll«te<; 
tf^fdi  t6i  '^reat  Weight '  Is  g^  Ryr  ehfi^  bdrfc  or  l«i^(>itd 
i*  ^imbb.4cdtiyYnanr  ks  Ih^Most  hsrdy,  both  in reMec^  Wttiiii- 


hitttiT(<  i^nd 


bn  -^hlch  th*y  are  fed. ' 


thev  II re  mostW  of  a  wliitc  colour,  or  spotted,  and  are  well  di 
Wwi-^pWlf  «ia''i3/*il  in  t^n^'  t^<^«*A"Ba4'*^fc?'4ayifl 


^JSn.  The  Wahm/hife  breed  Ulg?9K:)  xrt I4»ge,  lortWer  fii  the 
body  ikiM^M^;  %R9t^rMtV)f  siy  bM^«»'a  -fibt^  ttTthe  BfrkslV' 
:ted,  and  are  well  "  •  -    '  —>-^  ^.a   . 


itO'I 


'  'tliel  I*  lUtopi^tU' 

1  on  such  cheap  food.   Tlie  standard  ct]lqui'%rtHi|ttl 


_  _  ti«*^l6'l*fe»  Mntled'iM  Choiie  bf  «h?¥«ffi* 


supported  on  such  cheap  food.   Tlie  standard  Mlqurbftnitlm 

miX^,6fhmimila  i  '^K^hfr^  h  AriAhg  bi«tNf>«t««^it»\tM^ud 


ftlA' 


•of 
tJbHff^v?  A^  fi^fik«>«Hai?«  initio  IMM^'VillfVi:' 


bibirdrs  toth^'idtttt 

feriortocith*'dfth<i    . 

'rtlrt!||^Ys*#WttL    UWtf ^_,  -  ^ 

rc</  (l/»/9aso  U  iWo  b  llf^  M«fM  b#eM 'Utilf  peHlrtMri  #ieb^< 
^'^  iivMiAge  bier  i^bM  mat  li«v%WHdiMcrtMA^     , , 


^  i  ittet  wittTilt  the-yWa^e  of  thsC  natmi^,  on  tlie'bordevf  of  ^_.»«  .»» 
'  ^rt«y.  '  They  IfeW  to'  *ti  *xt*aoWlnaty  si»*,  and  Wrt|Hj;»%t* Ywt> 

El  old,  nearly  doclble^tfr  trit>le'the  uirual  weight  of  other  mi  vS 
of  thaiC«g)B.  -  Ai  1aifte«ire«di<Mir  the  fkrmera  best  ftHittlivtiAea. 
^  MtatA  dMettei  16  b^'fCt^ded  foln  th«  9fii)^WhSk^ 

'n^<^ent  '     •■'  ^    •■'■-'■ '''T^ ''"'^^^ir] 

'729e  TTkelsr/^  into/<^TK«itfis  »ffMlfrk  Itfeea  MCrbdQdfM'tj^ll^tiM 
fatwDuke  or  BM^MV  Mint  Urgeiln  stsb' aMd '< 

HW'a"f^'   "        "^  ' 


i  ioAi«  Oil)  '»J  notfiJiUi.  'J  J/ui*;/  4s  vtr  -  " 
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middlinff  bone,  and  quick  of  proof :  the  breedert  hare  tince  tried  the  new  I^oester.  

mL  Yhe  LHceMi^skire  &?««^  Jfcip  the  <*Vfitt»  iS^J^ff;  »*^  Ught-n^tted,  with 

rather  handwmie  heul  and  ear*:    The  mieweff  Variety  fti«  «"5hjiferit  ^    ^        ^  ^^_^^ ^^_ 

7W.  - 


jenenrihr  on  the 

whlci  would  be  encouraged. 

f?  904 


Thill  it  a  «pfuaj,ddi<iate,  whiUj  olg^  Wl 
r6)utaUoi).j  and  Ht  IhU  ^noe  tjiere  J 
their  fiVTOu^  ib  theKr  own  oouqty, 
of  It   Thjey,  f re  rti^prter  and  niof f 
:  by  O^r  di»U,face,  ap^  P«n<Ioht 
'  Tarlejy  proceed^  qrklnally ,  frraa 
aMm  we  wry  han*pmc,  and  rei 
^  7m  ^A?  i54?<j*  *r<w(>te  up.«^ 
.fid,  jcvcaws  llfM;,  lwg».a»d 
■^-^  iFwjpi«f,Qr 


Ing  a  mUe  dpwa»»rd«.  , 
oonsiderablK  weigfrt  in 


•  i  tn 
the  whoVi  mr  round, 
they  are.ih  the  beat  ordair, 


__  _M»pihire  bog»>wi5  fih^jUrg^i^  -^ut  Wt  A^rt  WoKI1»r9h»ly 

the  l&brid<w^<»«pp9«<a  by  Pf-  5Viliar  to.hf  t^^  <?yM^i«  otOn 
,|wt\fif  A  vmtoa,grey  cploui^ ^iptdj^li^ggXi  fK)$hJin0iMr.iM 


fh>m%jiBerkfJ&r4»  ^^k  M»*t  di*gwa«8t,nui^r  ofjthe,  v^ejA^^rqie  ^^nr  h*i^fl 


totthe 


anxMlf^  »i»9,  l^e^Wr  whUe  pqr  ve^.      .  , 

■  wUbpMli  alitor,  a«dwjti»o»f^  JC<5C<aving^aiiy,o^«^ 


te(r,^«a^>  e««H)l 


tbe'iow  country.  Uiay  fatiear(Mi4nyV«^^        Jo  «  c.?n*W«iaWc  bjilL,  (Jfi 
In  thfi  Orkney  »1ap4a  they  are  coamonly  of  a^  dark  ^ 


or  itearly  bUcik  ppkiurk  Mid,h»v9>  Wm  briatlM».wiM 


s  fort  oC  coarM)  wool  beneath  tkepi.  •    1   -  -  ■  "  

7ia5v  The  0I4  frith  bfraed  wrf  a.  loiift4en«4,  thMi  atdedp  lai>1c».haggani»  tuw«o4Mte  NKt.<«r. 
where  they  have  been  croised  with  the  Berkshire,  they  are  considerably  improTed. 

7flO«.  In  the  ftrwcfin^  of  swfii^l  '#liateW  te  tl)^  Tariety,  the 
fonxiiea  ,Y^  an<K  .sow  abioMld  W  ifbpaeo,'  iwdf./l  d^e  regard  mfftito  th( 
copulation^  period  «f  gestetioD^'flhRowingr/caatnUiri^  or  8pa)^Bi^  A<Hf^eaning, 

7^/ii(  Ck^osviig  t^  iior  and  soio»Tfie9r^  romt  Ikf  ^Uad  to  their  itaei^aA^iptU 
Where jood i» abi]w4?B^  Of  l,he o^tyoCtUf  f^ogwy  M. ttMt jproduction  of  b 

^_    ^      __»_._  J.  _L ---*-*^-j][»er«rTeid:l?ut  whc«.^3od  is  BCJIW*! 

'  led,  pocky  u-eab.  toj^l^  mjfitXleilpm 


breeds,  as  alrfoady  ofaaented,  are  to   -^^  . 
the. cottager's  stock,  or  reading  xor  fucU( 


eab.  p«W 

muc^ Inclined' to  oSenty.  ^o  ohcck'itiU  ttn^dencyk  .apm^  allow  1 

730ft.  JHn»  Hf  <M  •omr  should  ji^  be.  Jess  thwi  ^  yean  as  li( 

of  tkf  female  lo^  ,\m»  ton  auAthi»  1  Tbcgr  inay,t)e  uif^d  (n  J^Tc 


ibm 


,and  best 
tipe  of 

ion  of  ibnn. 
1^ih»  larger 


BcrV^>V«.  t9  J^  weMS^  "  ^  lw«^Unfc  ww  ought'  to  tipy e  itfette  cMiacioiii  tielli.  «n|  iKiLiH»  *«> 
~  to  oim*ty.   To  ohcck'tti^  tendencyk  jipin^  aUoy  tJllMri2/UliiJH|iliu  ffmcrln  Iwo'ypn: 


oiffft 

7i 


,the »h^nU)|Qf.  '.■.•."   •.     j'     'i  -  -v   :• -t'-...- lu   t...,..-.  .ii.i?/ b  11 /f:»')ii-r  oin  vod» 

I, Thfpmdqf  gestation  m  i^wineM  990Vt  four  moiiU^  so>  tJii#^^|l9(ttpttfnv  BNp9Ftoi0%lMlt{9lf4liMd 


win  lwc»t 

le  will  then  be^  hU  ftiA growth^,  nor  that 

J^feediug  for  three  or  five  years,  and  then  fed 


TSIO.  The  best  tfmes  fy»;4xpufqttff^  af^^liey^n^bar. 


.Mpy.s  ^^pcause  tl 
'heyan    " '     "^ 

,^|i«n  tho  9)^fKt,M4Hckll3Aim/9iliM  P^l3«^yWllf^  •>!{ 


Vi  ■«. 


k«rf^taMW^nfl 

rpodj 


laaeok  - 


^heyahould  n( 
.^puMoWn^A^sii 


^  ...w  c....    >.HiigP»e«4%^^tbeim^tearntfmU^ 

bnng  at  an  average  seven  pigi.and a Indf  ^^ka  >fcai ,tifW\nif^ hiter  i. 


J  arki; 
>n*n(f)»iwgf»ga»r» 

7312,.  T3W  prrgn-..^  _  , _^    __ , 

r  watch^j  and  Uttered  with  ». 
he  time  of  &navr.ing»  ano  for 


ahcr  tMrb^rth,hy  Mmtvo^ 
.  &mQCB  of^pQ^ed. than ,mcnt  o|h«r  young  aninia%. 
2,.  T3W  pr<gmn4  st^fiitf  should  be  sflparr'^  *^ *^ 


ahoiiM  be  wi 


as  fu^not  to  bel 


4  fton  the  herd  some  thMMmwihe  hwtnm:M^9if%mmit 
quantity  of  dry  sbort^stnw.,,  TS^o  va^m  atww  iK^pnmr, 

.  »h or  two,aAerwaixi#,M  the  pigs  are  apt  ^nestle  beneath  It 

)W|  and  are  thiv  in  danflpr  ef  being  smptbeied  when  she  lies  ftowto. 
irt^ularly  ythm  n^usiiig]  and  it  )s  ad^iantaMous  c 
an)!;  ur  other  li«uid  food,  pijxcid  with  «»ea)  or  bran 


c«>ars^/ 
a  waek  01 


eUfed^pai 
f towtaHW^ocLL  ,              ^     .           .,..._    .. 
— ^  \o  be  Kept  fpr  breeding  are  usiwDy  6a9ti;0fe4  «r. 
the      ■    ' *^ 


B  end  of  six.  or  se«f  n  iWanifr     ,. 


7jiT  J7kMW(^fcwf</Pgii0«<w«4WwMd«w^  m#)i«M«^ei7Icaae 
owners}  f«)^  MWvfa(iKqbB«rqo4JiMAjdb^  whathtr  awi^e  W 

rearing  and  fatting  b  to  be  purchased.    The  cottager^s  pig-.in)Mt<bfliil»nl 


kitelMnMd  ftf.ki(»  #9Mlbjtl»e9aQ4iiMf 
are  added  tbrithe«urp(ase,oCnrfpar)ng 
potatoes  for  a  w^ek  or  .two  baJToro,/  m 
rately  fkt,  and  Ibnn  a  moat  valuable  a 


>«^  A>w-a  .t^nrards  the  end 


Zli 


faff  tabe<4w%bfier.  and  peiihaps  a  hiW4j 
p^bovnvm/mni'  tknviB  amaaingl^ 
tioa  to  the  winter  stem  ef  their  ownei 


owners.    In  the  •Qtith.cafteni 
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couiMcB  ofSoolUnd,  the  hindi  or  married  plougfatneii  are  commonly  allowed  to  keep  a  pig  each,  which 
they  fted  In  this  manner,  and  from  which  tn«r  fitmiliei  derive  much  benefit  at  very  little  expenie.  Near 
woodf,  aoonu,  mast,  and  other  seed*,  as  well  as  some  roots  and  vermin,  aflbrd  excellent  nourishment. 
On  many  com  farms,  the  chief,  and  not  unfyequently  the  only,  dependence  of  swine  Is  on  the  straw.yards. 
The  sweepings  of  the  bam  floor,  com  left  upon  the  straw,  and  oats  found  among  the  dung  of  horset,  with 
a  riiare  or  the  turnips  given  to  the  cattle  in  winter,  and  of  the  clover  In  summer,  ai!bfd  ample  subsistence 
to  swine,  in  tlie  proportion,  perhaps,  of  one  to  every  five  or  six  acres  under  com,  clover,  and  turaipa.  Tlie 
kitchen  add  dairy  give  some  assistance  to  pigs  newly  weaned,  and  also  to  such  u  are  soon  to  be  slaughtered. 
A  great  many  are  killed  when  about  a  year  old,  that  have  never  been  fed  at  any  expense  that  can  be 
MUinated.  A  few  pigs,  if  of  a  good  breed,  will  always  be  moderately  fiit  at  that  age  with  the  run  of  the 
straw-yard,  and  their  flesh  is  of  an  excellent  quality. 

7914.  To  pretteni  gvahufircm  dicing  In  the  soil,  tne  best  method  Is  to  cut  the  two  strong  tendons  of  tiidr 
snouts  with  a  sharp  knife,  about  an  inch  and  a  half  from  the  nose.  This  may  be  done  with  little  pain, 
and  no  pr^udlce,  to  the  animal  when  about  two  or  three  months  old.  The  common  practice  tit  restrain, 
ing  them  by  rings  flxed  in  the  snout  is  paiuftti  and  troublesome :  they  must  be  replaced  u  often  ai  they 
give  way,  and  that  happens  so  frequently  that  rings  aflftnrd  but  little  security  against  this  nuisance. 

SxcT.  III.     Faitetdng  of  Swine* 

7315.  The  following  tifttem  of  rearing  and  faUening  twine  on  an  arable  farm  is  recom- 
mended  by  a  writer  in  the  Farmer't  Magazine, 

7316.  Upon  a  tillage  farm  consisting  of  three  hundred  acres,  whereof  two  hundred  are  kept  under  the 
plough,  he  is  of  opinion  that  a  considerable  sum  may  be  annually  gained  from  keeping  swine,  were  the 
management  arranged  in  a  systematic  manner.  One  main  advantage  of  such  a  branch  of  rural  ecoaoniy 
arises  tron^  little  or  no  capital  being  required  to  carry  it  on,  while  the  trouble  and  outlay  attending  it 
scarcely  deserve  notice.  With  the  addition  of  one  acre  of  broad  clover,  and  one  acre  of  tares,  for  the 
summer  and  autumn  months,  and  the  like  extent  of  ground  for  turnips  and  yams  during  the  winter  and 
spring  months,  this  stock  of  swine  may  be  amply  supported. 

7317.  Were  two  breeding  towt  kept  on  a  ferm  of  the  sise  mentioned,  and  their  produce  reared  by  the 
^ It  may  be  calculated  that  ftnrt^  swine,  wdghing  seven  or  eight  stone  each,  would  be  annuallyM 


oir.  In  the  month  of  January  and  February  each  year,  the  time  wnen  pork  Is  moat  in  < 

•uch  a  number  of  swine  can  be  supported  and  fed  upon  the  oflhls  of  a  three.hundred.4cre  fkrm,  and  the 

other  auxiliary  articles  specified,  may  be  pronounced  a  certain  fact 

7318.  Tke  breeds  he  recommends  are  the  hardy  smaller  slxed  varieties ;  because  ht  has  found  that  such 
breeds  will  thrive  and  grow  fat  where  Urger  and  finer  breeds  would  starve. 

7319.  The  mode  qf  management  ha.  that  a  boar  and  two  good  sows  of  a  proper  age  should  constantly  be 
kept,  and  that  one  young  sow  shall  annually  be  reared,  in  order  to  supply  the  others  when  they  pasi 
maturity.  He  would  ca«  off  the  oldest  sows,  L  e.  feed  them  when  they  arrive  at  three  years  of  age^ 
which,  of  course,  would  cause  four  sows  to  be  in  hand  at  one  time  These  annually  woukl  i«oduoe  mora 
than  the  forty  pigs  which  are  to  be  held  on ;  but  the  remainder  might  be  sold  as  they  are  weaned,  there 
being  a  regular  and  steady  demand  in  most  parts  of  the  country  for  young  pigs.  He  has  for  a  number  of 
years  kept  a  stock  of  sirine  in  the  way  recommended.  They  go  at  large  In  the  court  or  yard  belonging  to 
the  farm,  and  receive  a  feeding  of  offld  grain  in  the  morning,  and  of  yams  or  turnips  in  the  evening;  and 


house,  anv  milk  or  whev  that  remains  unconsumed,  and  have  the  dunghill  to  roam  upon,  where  pcrhms 
more  food  is  to  be  gathered,  especially  if  the  horses  are  fed  upon  unbroken  grain,  than  L>  commonly 
Imagined.  It  will  readily  be  concluded  that,  under  this  mode  of  management,  the  latter  end  of  summer 
and  the  harvest  months  is  the  critical  period  for  carrying  on  a  stock  of  swine  During  these  months 
little  threshing  goes  forward,  and  hones  seldom  receive  any  com  for  aliment:  hence  all  that  can  be  con. 
sistently  attempted  Is  to  keep  the  animals  in  a  growing  state,  and  prepare  ihem  for  (kttening  devcriy. 
when  food  of  a  more  nutritious  quality  can  be  procured.  Clover  and  tares  will  do  this  eSkctually,  the 
last  particularly  so  when  in  a  podded  state  Turnips  can  also  be  got  by  the  end  of  September ;  and  it 
must  be  recollected,  that  through  the  summer  months  a  considerable  quantity  of  milk  and  wh^  can  be 
given,  upon  which  swine  will  be  found  to  thrive  heartily.  He  does  not  know  a  more  beneficial  stock  upon  • 
a  form  than  swine,  sq  long  as  the  quantity  kept  is  in  proportion  to  the  extent  of  offUs  about  the  premlaea. 
Hie  other  articles  recommended  are  merciv  meant  to  render  the  consumption  of  oflUs  more  beneidal,  lo 
carrv  on  the  stock  at  periods  when  such  offiils  are  scarce  The  charge  of  attendance  Is  verv  small ;  Indeed^ 
the'beneflt  gained  by  the  dunghill  will  more  than  compensate  the  expenses  incurred.  To  make  as  mucb 
profit  from  cattle  or  sheep  reoulres  a  great  advance  of  money ;  but  m  the  article  of  swIne  hardly  any  Is 
necessary,  while  the  most  part  of  the  articles  consumed  canno^  In  any  other  way,  be  converted  to  sudi 
benefldhl  purposes. 

73Sa  In  fattening  for  baeon  and  JUtekes,  the  laraer  breeds  are  chosen :  and  In  breweries,  dlstUterles^ . 
oUeriea,  and  dairies,  fed  on  grains,  oil-cake,  and  milk ;  but  where  arable  nrmers  keep  swine  of  this  de^ , 
scription.  as  is  the  practice  In^some  of  the  western  ooanties,  the  method  is  to  rear  chiefly  on  raw  potatoes ' 

barley,  or  bean 
at  a  time,  and  kept 


«Ml  Swedish  tnmdps,  and  to  Iktten  on  these  roots,  bdled  or  prepared  by  st^am,  with  a  mixture  of  oat. 
barley,  or  bean  and  pea  meal  Thdr  troughs  should  be  oftien  replenished  with  a  small  quantitv  of  food ' 
at  a  time,  and  kept  always  dean ;  and  their  food  changed  occasionally,  and  seasoned  with  salt  If  proper 
care  be  taken,  says  a  late  writer,  a  feeding  pig  should  not  consume  more  than  six  Winchester  busneU  of 
oats  made  into  meal  It  ought  to  be  shelted  before  it  la  ground,  the  same  u  for  family  use,  but  need  not 
he  sifted.    (HendersonU  TreatHe  on  Swine,  pi  86.) 

7381.  Infamng  tucking  pigi,  all  that  is  requisite  Is  to  keep  tlie  mother  wdl  lodged  and  nourished. 
Wejuied^  pigs  when  to  be  tatted  are  kept  constantly  on  whey,  or  skim-mllk  or  buttennilk,  with  frequently 

are  so 
_    .  ,       .  -  ,     .  P«rk( 

months ;  and  as  full  grown  hogs  at  fttmi  dghteen  months  to  two  years  old.  The  young  pigs  are  commonly 


Weaned  pigs  wben  to  be  fetted  are  kept  constantly  on  whey,  or  skim-milk  or  buttermilk,  with  frequently 
an  addition  of  peas  or  beans,  or  bariey.meaL  Such  good  keeping  not  only  makes  them  Increase  na>idly 
in  siae^  but  renders  them  fit  for  the  butcher  at  an  early  age  Swine  are  sold  to  the  butcher  at  dUlerent 
ages,  and  under  diflferent  names ;  as  pigs  when  a  few  weeks  old ;  as.  porkers  at  the  age  of  five  or  six 


roasted  whole ;  the  porkers  are  used  as  fresh  or  ^ckled  pork ;  and  the  Aill  grown  hogs  are  for  the  moat 
part  oooverted  into  bam  and  bacon.  The  demand  for  porkers,  which  for  London  In  particular  Is  very 
great,  andwhicb  continues  almost  ^roufl^out  the  year,  &  chiefly  supplied  from  the  daMet  within  reach  of 

Sect.  IV.     Curing  of  Pork  and  Bacon* 

7929.  The  cwing  or  jnddbtg  of  pork  is  carried  on  to  a  considerable  extent  at  many  of 
our  sea-ports. 

7383.  The  eareau  it  cut  in  ptecet,  and  packed  in  cases  or  kits  made  for  the  purpose^  containing  ftma 
one  to  rvo  hundred  weight  Salt  is  dissolved  in  water  till  the  mixture  be  strong  enough  to  swim  «a  epK  : 
it  is  then  boUed,  and,  when  cold,  poured  upon  the  poric:  when  the  end  of  the  cask  is  fixed  In,  the  arooe 
is  ready  for  bebig  sent  to  market  Henderson,  a  late  writer,  has  given  particular  directlosis  for  the  curiag 
of  bacon,  ftNioMed  upon  a  long  course  of  experience,  which,  therefore^  deserves  to  be  mote  gsMnllj. 
knowuL 
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7SS4.  TV  curing  of  bacon  U  thus  described  by  Henderson,  tftrr  much  experience ;  — 
79SSL  i^/trr  the  earea$$  has  hung  all  night,  lay  it  upon  a  ttrong  table,  or  bench,  upon  its  back ;  cut  oCT 
the  head  cloieby  the  ears,  and  cut  the  hinder  feet  so  flu:  below  the  bough  as  will  doc  disfigure  the  haaaa, 
and  leave  plenty  of  room  to  hang  them  by ;  then  take  a  cleaving  knife,  and  if  necessary,  a  hand  mallet, 
and  divide  the  carcass  up  the  middle  of  the  back-lxme,  laying  it  in  two  equal  halves :  tnen  cut  the  ham 
from  the  side  by  the  second  joint  of  the  back.boDc,  which  will  appear  on  dividing  the  carcass  ;  then  dress  the 
ham,  by  paring  a  little  off  the  flank  or  skinny  pajt.  so  as  to  shape  it  with  a  half  round  point,  clearing  off 


any  top  fat  that  may  appear ;  the  curer  will  next  take  off  the  sharp  edge  along  the  back-booe  with  his  knife 
and  mallet,  and  slice  off  the  first  rib  next  the  shoulder,  where  he  will  perceive  a  bloody  vein,  which  be 
must  take  out ;  for  if  it  is  left  In,  that  part  is  apt  to  spoil  The  comers  must  be  squared  offwbere  the  ham 


was  cut  out 

73SS.  In  killmg  a  number  (^  iwfne^  what  sides  you  may  have  dressed  the  first  day  lay  upon  some  flags 
or  boards,  piling  them  up  acroM  each  other,  and  giving  each  pitch  a  powdering  of  saltpetre,  and  then  cover, 
inc  it  with  salt :  proceed  in  the  same  manner  with  the  hams,  by  themselves,  and  do  not  omit  giving  them 
a  uttle  saltpetre,  as  it  opens  the  pores  of  the  flesh  to  receive  the  salt,  and  besides,  gives  the  bam  a  pieasanC 
flavour,  and  makes  it  more  Juicy.  Let  them  lie  in  this  state  about  a  week,  then  turn  those  on  the  top 
undermost,  giving  them  a  fresh  salting :  alter  tying  two  or  three  weeks  longer,  they  may  be  hung  up  to 
dry  in  some  chimney,  or  smoke  house ;  or,  if  the  curer  chooses,  he  may  turn  them  over  again  without 
giving  them  any  more  salt,  in  which  state  they  may  lie  for  a  month  or  two  without  catching  any  barm, 
until  he  has  convenience  for  drying  them.  Henderson  practised  for  many  years  the  custom  ol  cakting  his 
flitches  and  hams  through  the  country  to  flum-houses,  and  used  to  hang  tbcm  in  their  chimneys  and  other 
parts  of  the  house  to  dry,  some  seasons,  to  the  amount  of  five  hundred  carcasses :  this  plan  he  soon  found 
was  attended  with  a  number  of  inconveniences,  and  therefore  he  invented  a  smoking-house. 

ISSn.  HenderMon't  tmokingrhoute  is  about  twelve  feet  square,  and  the  walls  about  seven  feet  high  :  one 
of  these  huts  requires  six  j&ts  across,  one  close  to  each  wall,  the  other  four  laid  asunder,  at  proper  dis. 
taoces.  To  receive  five  rows  of  flitches,  they  must  be  laid  in  the  top  of  the  wall }  a  piece  of  wood  strong 
enough  to  bear  the  weight  of  one  flitch  of  bacon  must  be  fixed  acrou  the  belly  end  of  the  flitch,  by  two 
strings,  as  the  neck  end  must  hang  downwards :  the  piece  of  wood  must  be  longer  than  the  flitch  is  wide, 
so  that  each  end  may  rest  upon  a  beam ;  they  may  be  put  so  near  to  each  other  as  not  to  touch ;  the  width 
of  it  will  hold  twenty-four  ditches  in  a  row,  and  there  will  be  five  rows,  which  will  conUin  one  hundred 
and  twenty  flitches:  as  many  hams  may  be  hung  at  the  same  time  above  the  flitches  contrived  in  the  best 
■Banner  we  can.  The  lower  end  of  the  flitches  will  be  within  two  and  a  half  or  three  feet  of  the  floor, 
which  must  be  covered  five  or  six  inches  thick  with  sawdiuLand  must  be  kindled  at  two  difl^rent  sides; 
it  win  bum,  but  not  cause  any  flame  to  injure  the  bacon.  The  door  must  be  kept  close,  and  the  hut  must 
have  a  small  hole  in  the  roof,  so  that  part  of  the  smoke  may  ascend.  That  lot  of  bacon  and  hams  will  be 
leady  to  pack  up  in  a  hogshead,  to  send  off  in  eight  or  ten  days,  or  a  little  longer,  if  required,  with  very 
little  loss  of  wtight  Alter  the  bacon  is  salted,  it  may  lie  in  the  salt-house  as  described,  until  an  order  m 
received,  then  inunediately  hang  it  up  to  dry.  Henderson  found  this  smoke-house  to  be  a  great  saving. 
Dot  only  in  the  expense  and  trouble  of  employing  men  to  cart  and  hang  it  through  the  country,  but  it  dkl 
Dot  lose  nearly  so  much  weight  by  this  process 

79S8.  /a  the  ditposal  qf  bacons  whatever  is  shipped  for  the  London  market,  or  any  other,  both  bacon  and 
bama,  must  be  packed  into  a  sugar  hogshead,  or  somethins  similar,  to  hold  about  ten  hundred  weight 
Bacon  can  only  be  cured  f^om  the  middle  of  September  until  the  middle  of  April.  {Hcnderson*s  Treaiiae 
m  9wine,  ^  39.) 

Sect.  V.     Diuatet  of  Sudne, 
7329.  Swine  are  tubjeci  to  varUnu  diteates,  but  according  to  Lawrence  they  are  not 
easily  doctored. 

7330.  Tlhsy  are  nbfeet,  he  says,  to  pox  or  measles,  blood  striking,  staggers,  quincy,  indigestion,  catarrh, 
pcripneom^ia.  and  inflammation  of  the  lungs  called  heavings.  When  sick,  pigs  will  eat,  and  they  will 
take  aicdicine  in  their  wash :  when  th^  will  n<A  eat,  there  is  no  help  for  them.  As  aperients,  cleanscrsa 
and  alteratives,  sulphur,  antimony,  and  madder  are  our  grand  specifics,  and  they  are  tmly  usefUL  Aa 
eordlals  and  tonics,  treacle  and  strong  beer,  in  warm  wash,  and  good  peas  and  pollard.  In  the  measles, 
sulphur,  ftc.  and,  if  the  patient  require  it,  give  cordials  now  and  then ;  in  staggers,  bleeding,  fresh  air, 
and  pernaps  nitre }  in  catarrh,  a  warm  bed,  and  warm  cordial  wash  ;  and  the  same  in  quincy,  or  inflam. 
nation  of  the  glands  in  the  throat  If  external  suppuration  appaar  likely,  discharge  the  matter  when 
ripe,  and  drcas  with  tar  and  brandy,  or  balsam.  The  heavings  or  unsoundness  of  the  lungs  in  pigs,  like 
the  unsoimdness  of  the  liver  in  lambs,  is  someUmes  fbund  to  be  hereditary ;  there  is  no  remedy.  This 
iiicssr  fan  pigs  Is  often  the  consequence  of  colds  flrom  wet  lodgtaia.  or  of  hasty  feeding  in  a  poor  state ;  in 
a  certain  stage  it  is  highly  inflammatory,  and  without  remedy,  unction  with  train  oil,  and  the  interna^ 
use  of  1^  haw  been  somtimes  thought  benefidaL 


Chaf.  VIII. 

Of  the  Goatt  Rabbit,  HarCf  Domunue,  Deer,  and  various  other  AnUnaU,  that  are  or  ma^ 

be  ntlffected  to  British  Agriculture* 

7S31.   The  goat  (CApra  ^gagrus  L.,fig.  905.)  is  a  native  of  many  mountainous  parts 

905  of  Europe,  Africa,  Persia,  and  India :  he  is  domes- 

ticated  throughout  Europe,  feeds  on   branches  of 

shrubs,  on  lichens,  hemlock,  &c. ;  is  seldom  destitute 

of  horns,  of  active  habits  like  the  deer,  treacherous, 

petulant,  roaming,  and  lascivious ;  gravid  four  months 

and  a  half,  brings  from  one  to  two  at  a  birth,  and 

lives  ten  or  twelve  years.     The  female  will  allow 

itself  to  be  sucked  by  the  young  of  various  other 

animals ;  and  a  foal  which  has  lost  its  mother  has 

been  seen  thus  nourialied  by  a  goat,  which,  in  order 

to  facilitate  the  process,  was  placed  on  a  barreL  The 

V    attachment   between  the  nurse  and  foal  appeared 

strong  and  natural :  in  its  internal  structure^  it  ex* 
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tremely  resembles  sheep,  but  is  fiur  superior  to  them  in  alertness,  sentiment,  and  intelli- 
gence. The  goat  approaches  man  without  difficulty,  is  won  by  kindness,  and  capable  of 
attachment.  The  extremely  unpleasant  odour  attending  these  animab  is  supposed  to  be 
beneficial,  and  horses  appear  so  much  refreshed  by  it,  that  a  goat  is,  on  this  account,  often 
kept  in  the  stables  of  the  great.  It  is  a  singular  local  peculiarity,  that  in  Angora  only, 
the  animals  of  the  C^pra,  O^vis,  and  Xdpus  tribe,  have  long  soft  silky  hair. 

7332.  The  Angora  goat,  a  natlye  of  Turkey,  is  chiefly  valued  for  iU  exquisitdv  fine  hair  down,  which 
growi  under  iU  coanie  htir,  and  of  which  the  Cashmere  shawls  are  manuncUired.  The  down  is  obtained 
by  gently  combing  them.  A  con^derable  number  of  this  breed  were  imported  into  France  fton  Persia,  in 
1819,  and  sutioned  at  St  Omers,  with  a  view  to  their  increase,  and  the  establishmeot  of  the  shawl  manu. 
fiMrture.  The  iiids  of  this  flock  are  said  to  be  abundantly  covered  with  down  and  hair,  and  superior 
in  strength  and  appearance  to  indigenous  French  kids  of  the  same  age.  It  is  a  common  opinion,  that  the 
down  or  this  goat  degenerates  when  the  animals  are  removed  from  the  pasturage  of  Angora ;  but  this  ia 
likely  in  part  to  arise  (torn  the  neglect  of  cleaning  and  washing  them,  which  at  Angora  is  so  assiduously 
attended  ta  By  a  late  Report  of  SI  Temeaux  to  the  Paris  Agricultural  Society,  the  French  Angoras 
have  increased  in  number,  and  prosper  equallv  with  the  native  variety. 
IdSS.  Tke  Sffrkm  goai  {Jtg.  906l)  is  remarkable  for  its  pendulous  ears,  and  is  oonunon  throughout  the 
East,  in  Egypt,  and  on  the  coast  of  Africa.  It  has  likewise  been 
i}^  j-'i^'U       introduced  into  Sicily,  but  can  only  be  kept  in  health  In  very 

'  ■  ^       warm  situations. 

7334^  Tke  Chamois  goai,  a  native  of  Switaerland,  is  a  species  of 
antel^,  and  will  be  afterwards  noticed. 

7335.  The  goals  of  Wales  are  generallv  white,  and  are  both 
stronger  and  larger  than  those  of  other  hilly  countries.  Their 
flesh  Is  much  used  by  the  inhabitants,  and  often  dried  and  sahed, 
and  substituted  for  bacon.  The  skins  of  the  kids  are  much 
valued  for  gloves,  and  were  formerly  employed  in  Aimiture,  when 
painted  with  rich  colours,  of  which  they  are  particularly  c^Mble, 
and  embellished  with  ornamental  flowers,  and  works  of  silver 
and  gold.    The  goat  may  be  of  some  advantage  in  rocky  barren 


countries,  where  nothing  else  can  get  a  support  for  lif^  They 
will  climb  the  steepest  rocks,  and  there  browse  upon  briers, 
heath,  and  shrubs  of  various  kinds,  which  other  creatures  win 


not  taste  oC  They  will  Awd  on  grass  in  pastures ;  buL  as  thej 
love  browsing  on  trees  much  better,  great  care  should  be  taken 
to  keep  them  from  valuable  plantations. 

7336.  The  produce  qf  the  goat,  from  which  advantage  is  chiefly  obtainedjjs  the  milk,  which  it  yields  In 
large  quantities,  and  which  is  accounted  the  best  milk  of  all  animals.  They  mix  tnis  and  cows*  milk 
together  in  some  parts  of  the  kingdom,  and  a  very  valuable  cheese  is  made  from  it  Besides  this,  the  kida 
or  young  goats  are  very  fine  food,  and  the  best  kinds  bring  forth  two  or  three  at  a  time,  and  that  tiHee  a 
year. 

7337.  Goo/'f  hair  is  also  valuable ;  it  mav  be  sheared  as  the  wool  from  sheep,  and  is  excdlent  ftr  making 
ropes  that  are  to  be  used  in  the  water,  as  they  will  last  a  great  while  longer  Utan  those  made  in  the  coow 
mon  way.    A  sort  of  stuff  is  also  made  of  it  in  some  places. 

7338.  The  met  qt  the  goat  is  also  in  great  esteem,  and  many  of  the  inhabitants  of  Caernarvonshire  kill 
them  mereiv  for  the  sake  of  their  fat,  which  makes  candles  of  a  superior  quality  to  the  common.  Of  their 
boms  excellent  handles  are  made  for  tucks  and  penknives.    The  skin  Is  pecuUarly  well  adapted  for  the 

Elove  manufactory,  especially  that  of  the  kid,  as  it  takes  a  dye  better  than  any  other  skin.  The  old  skin 
(  also  of  great  use,  being  preferred  to  that  of  the  sheep,  and  the  flesh  afll«ds  a  cheap  and  plentiAil  pro. 
vision  in  the  winter  months,  particularly  when  the  kids  are  brought  to  market  The  haunches  of  the  goat 
are  frequently  salted  and  dried,  and  supply  all  the  uses  of  bacon :  this  by  the  Welsh  ia  called  coeh  fr  ledma 
or  hung  venison. 

733a  The  kind  of  goaU  for  keeping  to  advantage  should  be  chosen  in  this  manner:— The  male 
should  have  a  large  body,  his  hair  should  be  long,  and  his  legs  straight  and  stiff;  the  neck  should  be  plabi 
and  short,  the  head  small  and  slender,  the  horns  large,  the  eyes  prominent,  and  the  beard  long.  The 
female  should  have  a  large  udder,  with  large  teats,  and  no  horns,  or  very  small  ones.  Goats  should  tw 
kc|it  in  flocks,  that  they  may  not  straggle ;  and  thev  should  have  good  shelter  both  in  summer  and  In 
winter,  the  heat  and  cold  being  both  prejudicial  to  thein,  and  coupled  in  December.  Thev  should  have 
no  litter  in  winter,  but  only  a  paved  floor  kept  clean.  The  kids  are  to  be  brought  up  for  tne  taUe  in  the 
same  manner  as  our  lambs  ore. 

7340.  The  Cashmere  shawl  goat  has  been  successfiilly  introduced  Into  En^and,  by  C  T.  Tower,  Ebcl  of 
Weald  Hall,  Essex ;  and  as  that  gentleman  by  this  time  must  have  some  of  his  flock  to  dispose  of,  we  think 
their  introduction  among  cottagers  for  their  wool,  and  also,  as  suggested  {Gard.  Mag.  voL  v.  p.  SSi.},  Ibr 
their  milk,  a  fkir  subject  for  some  of  our  female  readers  to  speculate  oa  Th  is  variety  of  the  common  goat, 
or  probably  it  may  be  a  distinct  species,  is  a  flne.looking  animal,  and  would  lie  very  ornamental  in  a  park, 
on  a  ruin,  on  the  roof  of  a  cottage,  or  in  a  churchyard.  It  would  also  l>e  very  pleasant  to  have  a  home- 
made Cashmere  shawL  We  shall  tnerefore  give  all  the  information  we  can  on  the  subject  ttctm  Mr.  Towerii 
account,  as  published  in  the  last  volume  (xlvi.)  of  the  Transactions  of  the  Society  of  Arts.  The  Cashmere 
goat  was  brouffbt  from  Persia  to  Frimce  during  the  Ume  of  Napoleon,  and  under  his  patronage,  bv  the 
celebrated  SI  Terneaux.  in  1823.  Mr.  Tower,  happening  at  that  time  to  l)e  in  Paris,  purchased  four  of  them, 
two  males  and  two  females,  and  succeeded  in  conveying  them  safely  to  his  residence  in  Essex,  lite  soil  of 
the  park  at  Weald  Hall,  where  they  have  been  kept  ever  since,  is  moist,  and  the  situation  is  much  exposed. 
The  animals  have,  nevertheless,  continued  in  health  and  multiplied  rapidly  ;  so  that  his  present  flock 
consists  of  twentv-seven,  including  the  four  original  ones.  Of  these  latter  a  polled  female,  which  was  old 
when  purchased  bv  him,  has  every  year  produced  at  least  one  kid,  and  has  twice  had  twins.  Those  indU 
viduals  of  which  the  horns  cross  are  in  Persia  esteemed  the  best ;  and  one  of  Mr.  Tver's  last  year's  kida 
has  this  peculiarity.  They  show  no  impatience  of.  cold,  and  are  very  healthy,  requiring  onlv  the  occa. 
sional  shelter  of  a  shed,  in  very  rough  weather.  In  spring,  summer,  and  autumn,  they  graae  like  shen ; 
and  during  winter  have  been  fed  with  hay,  and  refuse  vegetables  from  the  garden ;  but  their  Ikvourtte 
food  is  gorse  (l/^lex  europat^a),  which  they  devour  eagerly,  without  being  annoyed  by  its  pridilesL  They 
damage  young  idantaUons,  but  not  more  than  other  goats  or  deer  will  da  They  breed  very  early ;  three 
of  Mr.  Tower's  goats  this  year  produced  kids  before  they  were  themselves  a  twelvemonth  old.  A  ftw 
produce  brown  wool ;  but  that  of  far  the  greater  proportion  of  the  goats  is  white,  and  this  latter  Is  more 
valuable  than  the  other.  The  coat  is  a  mixture  o€  long  coarse  hair,  and  of  short  flne  wool :  this  latter 
begins  to  be  loose  early  in  April ;  and  is  collected  easily  and  expeditiously  by  combing  the  animals  two  or 
three  times,  witli  such  a  comb  as  is  used  for  horses*  manea.  A  good  deal  of  the  lona  hidr  comes  off  at  the 
same  time,  but  the  manuflwturer  has  found  no  difficulty  in  separating  it  The  produce  of  a  male  Is  aboot 
four  ounces,  and  of  a  female  about  two  ounces.  Tvi'o  pounds  of  wool  as  it  comes  off  the  goat's  back  may 
be  estimated  to  make  one  shawl,  flfly  four  inches  square.  It  will  therefore  require  ten  goats^  male  and 
female,  to  AimUh  materials  for  one  shawL    Mr.  Tower  has  this  year  had  three  shawls  made  of  his  wool. 
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7341.   Th^n^dlh^^ 

c1iiiiiites,.l>iU  not  90  far  to  th^  north  as 


kMtQr,br«a^ngviic^  Hfi^  Mn$  doiyn  with  chjccory  a<  96ine  oCheir  fultaktaJi^lMge  ^ani»^n4fae  mean 


1  tftttS 

it« 
Is 
been 
ihown  in 


^  lug  doiyn  with  chjccory  a<  96me  otheir 

^  ^i»t»«Dd>rs  «ulid(ect«a  to*  I;lxi4  of 

i9,beadfi,«l'  9jLXwlf  foU  4tid  situation,  fencing, 
«  «b#U  Uke  a  vfew  ot  the  ajode  qi  managing  x 


,     .       .  .  . _    ,.      1500 

Qie  drjr^aaqdy,  warm,  an<t  j»oo^ 

ine^wbic^  tfomeUmea  c^irpcif  aflrtne  gw-' 

i  waim,«itfaer  of  stone  or  , turf,  an  ecMcotii' 
liMiUT        f^"    ^*W>«g^•.^lf^tn,|g^pep^cw^^^^t 

^«IM»  buMr^nne^aaifi  tli^  am  toiedon  mvnd.whfi»  lat^ta 

7S4&  lb  stocUng  a  watrm*  nWhm  the  purfa^  W  4«t  or  bdly*  artificial  bumms  are  lometimet  made* 
r*i^lMnnfMi^l^  jBlM»4t»,to4lwi  arpund,  ami «P  pr«enrp  tbera  tim  mm^  ^^^^^f^^^I^-^St^&I 
'•^  ^r^onu  ^AMTOivii  /Ilea*  fre  ooi#d  iplth ,  an  a^g^  of.  a  AHiamcicf  j(«!Jas»  enoug"  *P Jn«^ 

B  of  Yorli»hire»  according  to  Marahal,  ooe, BMie  i^c^oMdfred  sulfictent  R>ir  toly  ^  w  ^ 


MKtthfriMM9^terM«Jbe)ta(Mltbti<ta.«hAt  propQniim  Ue.Kirmtcr.  thei,st$flf;  of  young 
«ipBMfed,.Mtb«tag  thf  wMustiifr  tcononr  16C  the  mk*  t/o.^mioy  th«^  y;oupg^es£>(;cjaUy  wl 
(tonal' nmltt'iiailM)  greiA^. 

"auw^ 


•ought  after,  and  Iiaa,  within  the  laat  few  year*,  been  introduced  into  vooA  warren&   Tni 
Liifbuc;tttefe4a,tte  woolit>fice|«>ff.th«.piA»< 
inMtftedfOMCdaatftirt  wb(<¥wiiia«itd»ira7j 


jKdofta»ta«r» &«n4faoM «f- the«oaimpo JMt »  a wi^fdimik ISS^SoSitfor p^iwg^ 


?nU«Mfli  ofti^iiiTarictjr  M?]U  A>r  abou^four  tbiQings 


the  grey 'b-vBVK    -     .  > 

TMVj  S««  fuUV  te^/lm  iabfted  ai  m  «0r^  4Wf4  as  iat  eight,  teiH  or  tw^e  months,  g6)ng  qnlar  at^t 
«lilitgr  difs  withfbung}  the  yMiag  betag  Utile  anre  tbao.  tbrjee  weeksrol4:befora  they  appear  Srojpa.  ^  bur. 
rows,  during  which  time  they  are  suckled  twice  In  the  day  by  the  mother.  It  is,  thereror^  evideytt  that 
'ChOTtqarMttdaeiteiitimflatalhritourMOf  th*yfarundeff«»od  kM>»«it^edoe«take  the  buck  almoct 
JwwhpdhWyaailaf,  proiiudag  tbeln  ywngi    In  vancn»  4bat  v«  atcKMed  It  it,  however,  saf^i  that  they 


MnsoatUaaisM  oTiihiee  tiBWB  lA  the  year* 
.  ir  liHBL  tlfcrwiiahl<lgftHf«<  qf  a  tabtH  temnrtm  is  a  vary  sinpto  buaiiieak  ,  Birdf  and  bctfta  it>f  prq;  are  to  be 
ftapt  oWbftdiiing&Ba^iu  tttfta  dMiaiul-eato  kept  affiaadratt,  mQlea«Aice>and  other  yennin  if '^        " 
If  ■MiodHM'ortlMliMfnpB    Maa^ttseif  iai  to  be  guarded  asaM  in  s^me  sHuationi  :  Ad<iiQ| 
ia  tatflt  sdjfolled;  IfrHlewhltcB  taaaony  whoa  the  weatborJa  severe,  such  aa  fine  gpreemjiay.  •amtfoi^,  SlPJ^c^r 
svaadbtliar*  e«  ihe  aame  adit^  which-  mwt  he  distribHted.fOirei  pM  warrfms.  .^ifi  suppowd^at 

and  onf  V9aa,<wrrh4Qrun 

...     ethpr  pai*B lof  wl)fch  is 

_ ]ngreatsnowait^,nf}Qesaary 

dttcheaorfeateaCDpieaen*UM'mbhittfiranf9ttJngoyertbe»<  ■,  '  \ 

.  .  ._  ^^f,^^j^  1,^  jin.ihe  mm  »(  a.  foW  »et«ee^T|h| 

iMamedl«lai<th«sa#AM»yreteini' 

MarphiAaay^.hasYei 


rpteporttoq  ot  hay  ia 
nthidttcheaorfeirti 

^Md^'fNlfwkA'nid  tKca^wheiwtfiey.feed«itMrab 


ima  eoiisid«ral4eiiegreeu 
AwarAwathidttc'  

Mlt«k«'nii  tKca^wheiwtlMy.feed«i&draUritabcinc;ki 
ttnelrtktfflker wteiuaiw  by  flirreta  and  tetvlera^  [  Thm  woU 
eiiMl!M4tMlrie»Mb4r«ltbt)ldB«l%witlk       ' 


"iiV^tfraiMflWidhli^  between  thetbanwapa 
Ma, at^'Mpi ahctaedd'tli'tha fbktudtMAaavnkig:^  JB 
Wr  tt^MMalMiykeclD  erbther  pMoe  wb«n>nlibit«i 

a-flter/e^Wifb<<>«e>4ai^'Mr 

ttk^ldlbyanerrtfw'nAMith.    T&li  taap,  

'at lAat  tlM(»  m  ahWfaflnl^faMl  o#  eabbliSf  er  esi  the 


rlera^ [  Thm  woU  «aneMr%MavWM«ay^.hasi 
ipclnf<nets.  anA  ailtih  feypet,/a^jpe0i$ii  of  tC"Pk 
pa  and-theiAedinvgreMM^  4he><«bbU«  beiag 
mkig:^'  iBuajlhe<ftpriB«ilet«pheatiaad  is,  hebaliev^^ 

^ a>nlibit«i«dileca.ki  nuasbers.-  it  jTaddeilUthatcthdAr^ff! 

giaAts^ef*  targe  tit  or  tUtanA  ftnacd  within  the  grqm^  and,  fie^r^ 
IM <loerj < bavhig ai saaall  trapi^opr fowards. itaceirtre^ in(fQt;W)UQh^>heLmJ 
•  t^la  tnip,  on  Ma  Oval  iatroductleB^  waaaal  mo«Uy  ^.  e.haffftnahf  Msv  P 


4einoe  theidlltivatSHa  efllunipl  ju,a,wiieter'% 


»,hwrftiHi 

il»iRbMMe 


'l)b«irfM«tt>1»etiWlrfttradlHlhb(dcrt*w^  , 

•>  ^tlflB  Meeies^of  MMokUasbecoihea'  OnMtee/tbe'iitiiJttian  offabe  firap>  hati  inMqra#.bfeM  chMge«U .  a^tnajps 
-'bHdlif  (*tRltiMM'ih^lm'«MMttre'wHhtn  tiM  wav^  a  trapiepiaflBd^illdn  fttenvalkof  t«iMa.enoloijire<ifior 


'  M'nighM^  tM  tMUth  f«Mt  tmih  and  the  trap 


i  <»  ?.iil  i'^«<i  I    iW 


•(wi«krn.boaiii  optrtaMgiaarsaUOtoitii'  ovAer 

:nl  f.ciT.*!.  .'II  ,,,  ,n<Jt  C  J  ,  »ljun„ 


"^SSa  2V  OMMial  0rodbc«  per  acre  is  mostly  estimated  at  trom  three  or  four  to  eight  or  ten  couple, 
yielding  a  profit  of  tnm  eight  to  ten,  or  even  fifteen  ahiUings,  where  they  are  conducted  under  a  good 
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iTitem  at  mAnagement    The  produce  Is  the  largest  on  new  btncU;  however,  much  of  the  proftt  i 

uwayi  depend  on  situation,  so  as  to  be  near  good  markets.  These  aninuils  are  in  what  is  termed  season 
ftom  the  end  of  October  to  the  beginnins  of  January,  in  which  period  the  best  slcins  arc  produced :  of 
course  a  large  proportion  of  them  is  kiUed  in  this  snort  time  The  farmer  often  sustains  great  loss  Id 
what  by  the  purchasers  are  called  half  skins,  quarter  skins,  and  racks,  sixteen  of  which  are  only 
dered  as  a  whole  skin.  Tlie  rabbits  arc  disposed  of  by  the  hundred,  six  score  couple  being  c 
an  hundred. 

7351.  The  breeding  and  rearing  <^  tame  rabbit*  Is  carried  on  In  hutches  or  stores  of  boxes  placed  in 
sheds  or  apartments  of  any  kind  secure  from  vermin.  We  shall  give  a  view  of  the  practice  as  to  rabfaitry 
anil  fUmiture,  varieties,  breeding,  feeding,  and  produce 

7S5S.  The  rabbiUumte  should  be  particularly  dry  and  well  ventilated,  as  these  quadrupeds  are  very  sub. 
}ect  to  the  rot  and  to  liver  complaints  like  sheepi 

7353.  The^iii  or  hutches  (^.  908.)  are  boxes  or  chests,  eighteen  Inches  or  more  high,  and  ftom  two  and 
a  naif  to  three  feet  wide,  generally  divided  in  two  {a  and  b),  and  the  rooma 
thus  formed  communicating  by  a  sliding  door,  the  use  of  wHich  is  to  confine 
the  rabbits  in  the  inner  division  (a},  whilst  the  outer,  which  has  a  wire  door 
(Jtg.  909.),  is  cleaning.  Generally  these 
hutches  are  placed  in  rows  above  each 
other  against  one  side  of  the  rabbit.house, 
and  sometimes  they  are  placed  in  the  open 
air  against  a  wall,  within  a  wired  or  netted 
enclosure.     Sometimes  they  are  ranged 

along  the  floor;  but  the  neatest  mode  is  to  place  them  on  brackets 
*  round  the  room,  or  on  stands  about  three  feet  high  on  the  floor.  In 
both  these  cases  it  is  to  be  understood  that  they  are  not  allowed  to  run 
about  the  rabbit-room,  the  use  of  which  is  solely  to  enclose  and  protect 
them  in  an  atmosphere  of  moderate  temperature,  and  to  contain  a  bin 
with  com,  a  truss  of  clover  hay,  and  any  such  food  as  sheep  will  live 
and  thrive  upon.  The  utensil  for  feeding  rabbits  so  hutched  Is  simply  a  trough  (c),  which  may  be  formed 
of  pewter,  very  hard  wood,  earthenware,  or  cast  iron,  as  rabbits  are  very  apt  to  gnaw  them ;  and  it  should 
be  divided  on  the  surface  crossways  every  four  or  six  inches,  to  prevent  them  fWim  scratching  and  throw, 
ing  out  their  com.  Some  add  a  small  rack  for  their  clover,  but  that  will  not  be  lost  if  given  on  the  floor 
in  small  quantities. 

7354.  7 he  rabbits  qfthe  Angora  breed  yield  in  Normandy  a  wool  which  serves  as  a  primary  material  in 
several  considerable  manufactures.  It  is  used  alone,  and  also  mixed  up  with  sheep's  wool  and  cotton. 
The  rabbits  are  found  to  delight  more  than  any  thing  In  the  leaves  of  the  Robiofa  pseitd..«lckcia}  and  mm 
this  plant  grows  on  common  sandy  soils,  it  has  been  proposed  to  cultivate  it  for  the  sake  of  these  rabbitSb 
[Com.  to  Board  qf  Ag.  vol  i.  p.  259.) 

7355.  There  are  numerous  varieties  qf  tame  rabbits  ;  but  the  broad-chested  and  short-legged  are  the 
most  hardy,  and  fatten  most  expeditiously.    There  is  a  large  variety  of  the  hare  colour,  whicn  has  hi^. 


turkey.  The  TurlEish  or  French  rabbit  is  esteemed  by  some^  but  diflbrs  little  ttom  the  common  variety. 
All  these  and  other  varieties  are  to  be  had  ftom  the  London  dcnalers  and  poultrymen. 

7356L  Breeding.  The  doc  will  breed  at  the  age  of  six  months ;  and  her  period  of  gestation  is  thirty  or 
thirty-one  days.  It  should  be  premised,  that  the  buck  and  doe  are  by  no  means  to  be  left  together :  but 
their  union  having  been  suocessftil,  the  buck  must  be  immediately  withdrawn,  and  the  doe  tned  again  in 
three  days :  in  ftict,  with  rabbits  this  business  is  conducted  on  the  same  principle  as  in  the  stud.  Ukc 
chickens,  the  best  breeding  rabbits  are  those  kindled  in  March.  Some  days  before  parturition  or  klDdling^ 
hay  is  to  be  given  to  the  doe,  to  assist  in  making  her  bed  with  the  flue  which  nature  has  instructed  berlo 
tear  ftom  her  bodv  for  that  purpose  She  wiU  be  at  this  period  seen  sitting  upon  her  haunches  and  tearing 
off  the  flue,  and  the  hay  being  presented  to  her,  she  will  with  her  teeth  reduce  and  shatter  it  to  her  par- 
pose.  Biting  down  of  the  litter  or  bed  is  the  first  sign  of  pregnancy.  The  number  produced,  generally 
between  five  and  ten ;  and  it  Is  most  advantageous  always  to  destroy  the  weak  or  sickly  ones  as  soon  as 
their  defects  can  be  perceived ;  because  five  healthy  and  well  grown  rabbits  are  worth  more  than  double 
the  number  of  an  omxwite  description,  and  the  doe  will  be  fsr  less  exhausted.  She  will  admit  the  buck 
again  with  profit  at  the  end  of  six  weeks,  when  the  young  may  be  separated  ftom  her  and  weaned :  or  the 
young  may  be  suckled  two  months,  the  doe  taken  back  at  the  end  of  five  weeks,  so  that  the  former  litter 
will  leave  her  about  a  week  before  her  next  parturition.  A  notion  was  formerly  prevalent  of  the  necesrity 
for  giving  the  buck  immediately  after  the  doe  had  brought  forth,  lest  she  should  pine,  and  that  no  time 
should  be  lost;  and  if  it  were  intended  that  no  time  might  be  lost  in  destroying  the  doe,  such  indeed 
would  be  the  most  successful  method.  Great  care  should  i>e  taken  that  the  doe,  during  her  gestation,  be 
not  approached  by  the  buck,  or  indeed  by  any  other  rabbit ;  as,  from  being  harassed  about,  she  wiU  almost 

rtalnly  cast  her  yc  .      .        .. 


certainly  c 


r  youn^.    One  doe  In  a  thousand  may  devour  her  young :  the  sign  that  she  ought  to  be 


otherwise  disposed  of.  bome  does  admit  the  buck  with  diflBculty,  although  o/ten  apparently  In  s 
should  be  immediately  fattened  off;  since  it  can  never  be  worth  while  to  keep  any  individual  i 
of  a  stock  to  be.  produced  in  such  multitudes  against  which  there  lies  an  ol^ection.    Should  the  doe  be 


dual  for  breeding 


weak  on  her  bringing  forth,  from  cold,  couj;h,  or  other  causes,  she  will  drink 'beer.caudte  as  wdl  as  any 


other  Udy ;  or  warm  ftesh  grains  will  comfort  her,  a  salt  _ 
which  may  be  mixed  a  small  quantity  of  cordial  horse  baU. 


.  scalded  fine  pollanL  or  bariey^meal,  in 

With  due  attention  to  keeping  them  warm 

and  comfortable,  and  guarding  against  every  sudden  Impression  Tnaa  cold,  and  more  particularly  moiat 
air,  and  with  the  aid  of  the  best  and  most  nourishing  food,  rabbits  may  be  bred  throughout  tiie  winter, 
with  nearly  equal  success  as  in  the  summer  season ;  but  In  truth  their  produce  is  so  multitudinous,  that 
one  might  well  be  satisfied  with  four  or  five  litters  during  the  best  part  of  the  year,  giving  the  doe  a  winter 
fallow. 

7357.  Feeding.  According  to  Mowbray,  it  is  better  to  feed  three  times  than  twice  a  day.  Hie  art  of 
feeding  rabbits  with  safety  and  advantage  Is,  always  to  give  the  upper  hand  to  dry  and  suostantial  food. 
Their  nature  is  congenial  with  that  of  sheep,  and  the  same  kind  brjood,  with  Uttle  variation,  agrees  with 
both.  All  weeds  and  the  reftise  of  vegetation  should  be  banished  ftom  rabbit  feeding.  Sucn  artidea  are 
too  washv  and  diuretic,  and  can  never  be  worth  attention  whilst  the  more  solid  and  nutritious  productioas 
of  the  field  may  be  obtained  in  such  plenty,  and  will  return  so  much  greater  profit  Babbits  may  indeed 
be  kept,  and  even  fattened,  upon  roots,  good  green  meat,  and  hay ;  but  they  will  pay  for  com,  and  thia 
may  be  taken  as  a  general  rule :  —  Babmts  which  have  as  much  corn  as  they  will  eat  can  never  take  any 
harm  ftom  being  indulged  with  almost  an  equal  portion  of  good  substantial  vegetablea.  However,  the  test 
of  health  ia  that  their  dung  be  not  too  moist  Many  or  most  of  the  town  feeders  never  allow  any  greens 
at  all  i  the  reason,  I  supoose,  because  thev  feed  almost  entirely  on  grains.  The  com  proper  for  rabuta  is 
oaU,  peas,  wheat,  pollard,  and  some  give  buck-wheat :  the  greens  and  roots  the  same  as  our  cattle  crops  ; 
namely,  carrots.  Jerusalem  artichokes,  and  if  potatoes,  baked  or  steamed ;  lucerne,  cabbage  leavflB»  dover, 
^"**»..'^'*^  '*°2!^/  *»■•  *»«*  **»«»  *><*^«°  "<™  «•»»»«  "pe }  •«*  not  improbably  flekUbeei  might  have 
a  simUar  efRxL    The  best  dried  heibsge  is  clover  and  meadow  hay,  and  pea  and  bean  straw. 

isa.  Babbits  are  generaUif  sold  from  the  teat,  but  tiiere  Is  also  a  demand  for  those  of  lai^er  slxe^  wUeh 
may  be  fattened  upon  oom  and  hay,  with  an  allowance  of  tiie  b«t  vcsetablcsL    llie  better  the  food,  the 
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«ter  weight,  better  quality,  and  more  profit,  which  if  generally  the  caae  in  the  feeding  of  all  animals. 
^  jne  fatten  with  grains  and  pollard.  Mowbray  tried  wheat  and  potato  oats  comparatiTely,  but  cnuld  find 
no  diflbrence  in  the  goodness  of  their  flesh,  llie  rabbit's  flesh  being  dry.  the  allowance  of  succulent  greens 
may  tend  to  render  It  more  juicy ;  and  probably  the  <dd  complaint  of  the  dryness  of  the  ficth  in  Devon 
beef,  entirely  fed  with  hay,  might  be  remedied  in  the  same  way.  Rabbits  are  in  perfection  for  feeding  at 
the  fourth  or  sbith  month  j  beyond  which  period  their  flesh  becomes  more  dry  and  somewhat  hard.  It 
requires  three  months,  or  nearly  so.  to  make  a  rabbit  thoroughly  fat  and  ripe;  half  the  time  will  make 
them  eatable,  but  by  no  means  equal  in  the  qualitr  of  the  flesh  :  they  may  yet  be  over  fkttened,  as  appean 
by  specimens  exhiUted  a  few  years  since  at  Lord  Somenrille*s  show,  which  were  loaded  with  at,  without 
and  within,  like  the  bcst-feeding  sheepi 

75591  ThefU$k  qftke  rabbU  U  esteemed  equally  digestible  as  that  of  ftmls,  and  equally  proper  for  the 
table  of  the  invalid. 

7360  Castrated  rabbits  mi^t  be  fattened,  no  doubt,  to  the  weight  of  UDwards  of  ten  pounds,  at  six  or 
seven  months  old.  It  is  said  to  be  successAilly  practised  in  Sussex,  near  Chichester,  where  on  the  average 
not  one  in  three  hundred  is  lost  by  the  operation,  which  is  performed  at  five  or  six  weeks  old.  With 
respect  to  the  quantity  of  com  consumed  In  fkttening,  a  young  buck  which  weighed  three  pounds, 
fit  for  the  spit,  was  put  up  in  good  case  in  August,  and  was  only  one  month  in  feeding,  consuming  not 
quite  four  quarts  of  oats,  with  hay,  cabbage,  lucerne,  and  chicory ;  the  skin,  silver  and  black,  worth  fbur. 
pence. 

7%l.  In  staughteringftUl-grown  rabbits^  after  the  usual  stroke  upon  the  neck,  the  throat  should  be  per. 
forated  upwards  towards  the  jaws  with  a  smalLpointed  knife,  in  order  that  the  blood  mav  be  evacuated, 
wliich  would  otherwise  settle  in  the  head  and  neck.  It  is  an  abomination  to  kill  poultry  by  the  slow  and 
torturing  method  of  bleeding  to  death,  hung  up  by  the  heels,  the  veins  of  the  mouth  being  cut ;  but  still 
more  so  the  rabbit,  which  in  that  situation  utters  horrible  screamsi  The  entrails  of  the  rabbit,  whilst 
fk-esh,  are  said  to  be  good  food  for  fish,  being  thrown  into  ponds. 

TS6&.  The  rabbit  is  a  earessiug  animal^  and  equally  fond  with  the  cat  of  the  head  being  stroked ;  at  the 
same  time  it  is  not  destitute  of  courage.  A  whimsical  ladv  admitted  a  buck  rabbit  into  her  house, 
when  he  became  her  companion  for  upwards  of  a  twelvemonth.  He  soon  Intimidated  the  largest  cats  so 
much,  by  chasing  them  round  the  room  and  darting  upon  them,  and  tearing  ofT  their  hair  by  mouthfVils, 
that  they  very  seldom  dared  to  approach.  He  slrot  in  the  lap  by  choice,  or  upon  a  chair  or  the  hearth, 
rug,  and  was  as  f\ill  of  mischief  and  tricks  as  a  monkey.  He  destroyed  all  the  rush-bottomed  chairs  within 
his  reach,  and  would  reflise  nothing  to  eat  or  driulc  which  was  eaten  or  drank  by  any  other  member  of  the 
fkmily. 

7S63.  IHseasn.  No  live  stock  U  less  lUble  to  disease  than  the  rabbit,  with  regular  and  caref\il  attention, 
such  as  has  been  pointed  out ;  so  that  any  sudden  and  accidental  disorder  is  best  and  most  cheaply  remedied 
by  a  stroke  behind  (he  ears.  But  want  of  care  must  be  remedied,  if  at  alL  by  an  opposite  conduct,  and 
improper  fbod  exchanged  for  its  contrary.  Thus,  if  rabbits  become  poubellied,  in  the  common  phrase, 
fhmi  being  fed  on  loose  vegetable  trash,  theymust  be  cured  by  good  nard  hay  and  com,  ground  malt  or 
peas,  or  any  substantial  or  Mbsortient  food.  Their  common  liver  complaints  are  incurable,  and  when  such 
are  put  up  to  fatten,  there  is  a  certain  criterion  to  be  observed.  They  will  not  bear  to  be  pushed  beyond 
a  moderate  degree  of  fatness,  and  shouM  be  taken  in  time,  as  ther  are  liable  to  drop  off  suddenlv.  The 
dropsy  and  rot  must  be  prevented,  as  they  are  generally  Incurabte ;  nor  is  a  rabbit  worth  the  time  and 
pains  of  a  probable  cure. 

7364.   The  hare  (Xdpus  tlxnidus  X.,  Jig*  910* ),  if  taken  younff,  may  be  tamed  and  do- 
910  mesticated,  and  has  occasionally  been 

nursed  by  a  cat.  Sonnini  the  naturalist, 
and  Cowper  the  poet,  had  bares  in  a 
complete  state  of  domestication.  As  the 
fur  of  this  animal  is  of  greater  value  fbr 
hat-making  than  that  of  the  rabbit,  it 
would  be  a  very  desirable  circumstance 
^X^  ^'"5f>  if  it  could  be  substituted  for  that  animal 
^'^^-  ^"  ^  ■  - """  in  warrens.  Its  flesh  would  certainly  be 
deemed  preferable,  and  in  general  it  is  a  large  animal.  It  lives  on  the  same  sort  of  food 
as  the  nJibit,  produces  generally  three  young  ones  at  a  time,  and  breeds  at  least  three 
times  in  a  year.  It  is  not  improbable  that  in  some  situations,  where  the  soil  is  dry  and 
poor,  a  hare  warren  or  pack  might  be  found  to  answer ;  the  price  in  the  metropolis  being 
never  less  than  ten  times  that  of  rabbits. 

7365.  TTiere  is  a  hare  wtrren  near  Banstead  Downs :  it  contidns  about  three  acres  of  ground :  900 
brace  are  usually  kept  in  it :  they  are  fed  in  the  summer  on  clover,  rape,  Ac ;  and  in  the  winter,  on  hay. 
The  warren  is  surrounded  by  a  brick  wall  about  ten  feet  high,  with  openings  at  regular  distances,  within 
which  are  wire  gratings  on  hinges :  these  give  way  to  the  hares,  when  they  enter  the  warren  i  and  they 
are  so  constructed,  thit  they  inunediately  dose  after  them,  and  so  prevent  their  escape. 

7366.    The  Guinea  pig,  or  restless  Cavy   {Civia  Cobaya  Ij^j  Jig.  911.),  is  a  native  of 
911  Bnudl,  but  domesticated  in  Europe,  and  treated  and 

used  like  the  tame  rabbit  In  Italy,  the  flesh  is  con- 
sidered a  delicacy,  and  the  skins  are  nearly  as  valuable 
as  those  of  rabbits. 

7367.  The  Guinea  pig  is  one  qf  the  most  prolific  of  animals,  and 
Buffbn  calculates  that  in  twelve  months  only  1000  might  be  pro. 
duced  fhmi  a  single  pair,  as  the  female  has  been  known  to  bring 
forth  young  when  two  months  old  only :  the  time  of  gestation  Is 
only  three  weeks ;  and  she  will  produce  at  least  every  two  months.  The  young  are  six  or  seven  months 
before  they  arrive  at  their  maturity  of  growth,  but  within  the  short  period  of  twelve  hours  from  their 
birth  are  nearly  as  alert  and  active  as  those  (ixMj  grown,  and  therefore  require  parental  assiduity  only  fbr 
a  little  time.  Vegetables  form  their  food,  and  on  a  great  variety  of  these  they  will  flourish  and  fatten. 
They  drink  but  liule,  appear  after  eating  to  ruminate,  and  are  extremely  apt  to  be  aflfbcted  by  cold.  They 
are  uncommonly  clean  in  their  habitations,  and  are  ollen  to  be  seen  smoothing  and  cleansing  tbdr  fVir 
with  particular  attention  and  perseverance. 

7368.  The  fal  dormoute  (3/y6xus  Glis  L.)iaA  native  of  the  woods  of  Germany  and 
Russia ;  and  nas  a  good  deal  of  the  habits  of  the  squirrel.  It  feeds  on  fruits,  lays  up  a 
winter  store,  forms  its  nest  in  hollow  trees,  sleeps  by  day,  and  grows  very  fat  in  autunm. 
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It  was  caltimted  bj  the  Romanfl,  and  highly  priaed  by  them  aa  food.     The  body  is  six 
inchas  long. 

7369.   Of  the  deer  (C6mis  X.)  there  are  three  species  in  cuhiTation  in  this  country : 

the  stag,  roe,  and  fallow  deer.     The  latter  are  now  almost  exclusively  cultivated  in 

parks,  as  articles  of  luxury,  and,  it  is  conceived,  might  answer  to  a  small  extent  in 

lanning. 

7570.  TketletiCB'\efhML.,Jlt,WLe)k  ftmnd  In  nearly  all  the  tsmpsntecUmatet  of  Eurcpe  and 
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Ada.    It  l«  alio  found  In  Noirth  America,  but  attaint  Iti  laiuwt  tise  In  Siberia.    Fmn  the  brancfaincai  of 
Ita  antlen,  the  elegance  of  its  fbrm  and  movements,  and  the  itrenath  of  lit  llmbi,  it  deservedly  attncts 


particular  admiration,  and  may  be  regarded  as  a  principal  rmbrillshment  of  tbe  Ibreet  Tbie  stag  Is 
remarkable  tat  a  fine  eye,  and  an  acute  sense  ofsmrillng  His  ear  also  Is  exquisitely  senrible,  and  mudod 
sounds  appear  to  possess  over  him  tbe  power  of  exdtlng  complacency.  If  not  rapture  His  enemies  not 
unftrequently  empby  tbe  ■hepberd's  pipe  to  decoy  him  to  his  destruction ;  and  PUyftnl,  In  bis  Imindmo. 
tion  to  Mtisfe,  states  that  be  once  met  a  herd  of  twenty  stags  near  Royston,  which  readily  fbllowed  the 
tones  of  a  violin  and  bagpipe,  played  by  their  conductors,  liut  stopped  whenever  tbe  music  was  suspended. 
Their  whole  progress  nom  Yorkshire  to  Hampton  Court  was  attended,  and  it  was  supposed  exrondy 
fiicilitated,  by  these  sounds.  The  stag  is  shnple  and  unsuspicious,  and  employs  no  arts  to  avoid  detectioo 
or  pursuit,  until  after  having  received  consldersUe  molestation.  His  fbod  consists  in  winter  of  moss  and 
bark ;  in  spring,  of  the  catkins  of  willow  and  hasel,and  tbe  flowers  and  buds  of  cornel  j  in  summer,  of 
the  grain  of  ire,  and  the  tender  shooU  of  tbe  alder ;  In  autumn,  of  the  leaves  of  brambles,  and  tbe  flowcn 
of  heath  and  broom.  He  eats  with  slowness,  and  ruminates  with  some  considerable  eflbrt.  In  consequence 
of  the  distance  between  the  first  stomach  and  the  mouth.  In  March,  generally,  he  sheds  his  antler^ 
which  are  not  completely  renewed  till  August  He  will  live  to  between  thirty  and  forty  years  of  age^  and 
was  formerly,  amidst  the  other  vulgar  errors  of  antiquity,  supposed  capable  of  attiining  most  extra- 
ordinary  duration.  The  stag  is  supposed  to  have  been  introduced  fhmi  France  into  England,  where  he 
has  latterly  been  made  to  give  way  to  the  fallow  deer,  an  animal  more  gentle  in  Its  manners,  and  more 
valuable  as  food.  In  some  parts  of  Scotland  he  is  yet  to  be  found  in  his  original  wild  state.  A  stag  of 
fiveyears  dd  is,  in  huntine,  termed  a  hart ;  the  female,  hinds :  and  the  voung,  fkwns. 

737L  Tke  roe  (C.  Caprbolus  £.,/g.  912.  b)  is  the  smallest  of  the  deer  tribes  which  are  native*  of  Europe: 
It  is  generally  of  a  reddish  brown  colour ;  graceflil,  sprightly,  and  courageous,  particularly  cleanly,  and 
ddighting  in  dry  and  mountainous  situations :  it  leaves  a  strong  scent  behind  it,  but  possesses  such  arts  of 
defence,  that  by  various  doublings  and  intermixtures  of  past  with  present  emanattons  ttom  its  body  It 
frequently  baffles  the  most  experienced  dogs,  and  remains  In  a  state  of  security,  while  the  lUll  pack  passes 
almost  close  by  its  retreat,  distinjgulshing  it  neither  by  sight  nor  smelL  It  differs  from  the  stag  in  the  coo- 
stancy  of  its  attachment,  and  the  parents  and  their  young  constitute  a  fiimilv,  never  associating  with 
strangers :  two  fkwns  are  genenllv  produced  by  the  female  at  a  birth,  one  of  each  sex,  which,  living 
together,  form  a  mutual  and  Inrincmle  attachment  When  a  new  flunily  is  to  be  nurMd,  the  former  Is 
driven  off  to  provide  for  Itsdf,  but  returns  again  after  a  certain  interval  to  the  mother,  whose  former 
aflbction  is  restored :  a  final  separation  speedilv  takes  place,  however,  soon  after  this  return,  between  tbe 
fiiwns  of  the  season  {weceding  the  last  and  theb  dam :  and  the  former  remove  to  a  distence,  constitutii^ 
a  distinct  establishment,  and  rearing  an  offlqiring  of  tnelr  own.  When  the  female  is  about  to  bring  fovth, 
she  secludes  hersdf  in  some  remote  recess  of  the  forest  fkom  which  she  returns  at  the  end  of  about  ten 
days  with  her  fkwns.  Just  able  slowly  and  weakly  to  fbuow  her  steps :  in  cases  of  danger  she  hkles  them 
In  a  place  deemed  by  her  most  secure  tnm  the  enemv,  and  attracta  the  attention  of  the  latter  flrom  them 
to  herself;  happy.by  her  own  perils  or  even  destruction,  to  eflbct  the  security  of  her  fta*Tf*ftg  In  winter, 
these  animals  ffeed  on  brambles,  broom,  heath,  and  catkins:  and  fan  spring  they  est  the  young  wood  and 
leavesofabnost  every  species  of  tree,  and  are  said  to  be  so  aflbcted,  u  It  were  with  lntoxlcation,l)y  the  fbr. 
mentation  of  this  food  in  their  stomachs,  that  thev  will  approach  men  and  other  enemies  (whom  they 
generally  shun  with  great  care)  without  apprehension  or  suspicion.  The  flesh  of  these  animals  Is  exoel. 
kot,  though  after  two  years  of  age  that  of  the  males  Is  ULflavoured  and  tough.  The  roe  exists  now  In  no 
part  of  Ireland,  and,  bi  Great  Britain.  onW  in  a  few  districts  of  the  Highlands. 

7878L  ne/Ulowdeer  (C  DkmaX.,  Ae.  9l&  c)  Is  in  general  much  smaller  than  tbe  stag;  but  to  Spain  to 
nearly  equally  lana  In  Ftance  and  Germany  It  Is  rarely  to  be  fbund,  and  It  has  never  been  known  to 
have  existed  to  America.  It  has  the  elegance  of  the  stag,  connected  with  a  much  more  tractoUe  dispo. 
sitioo.  It  sheds  Its  antlers,  which,  as  to  the  stag  species,  are  pecuUar  to  the  male,  every  year ;  is  stated  to 
live  to  tbe  age  of  twenty  years,  and  arrives  at  Ite  maturity  In  three;  It  Is  by  no  means  fkstidlous  to  Its 
food. 

7S7&  Deer  ktubandrv.    The  author  of  the  Agn'culturai  Sumeif  qf  Oe  ComUg  qf  Herifbrd  observes. 


that,  **  the  Earl  of  Clarendon,  Justiy  considering  that  there  Is  no  more  impn^wlety  to  converting  one  ani. 
mal  to  profit  than  anothor.  makes  deer  an  oMect  of  husbandry.  Assoon  aa  tbe  rutting  season  Is  over,  or 
usually  about  the  10th  of  November,  his  lordship  selects  tram  the  herd  the  weak  ones,  some  of  which 
would  probably  die  to  the  wtoter,  and  keeps  them  to  a  small  yard  that  has  a  shed  on  one  slde^  and  a  net 
over  the  whole  against  pigeons,  ftc.  t  the  spot  very  warm,  and  well  sheltered.  Their  antlers  are  Imme- 
diately sawn  off,  the  nlaoe  la  wdl  littered,  and  they  are  fed  at  a  very  small  expense  on  pea^^traw,  hay,  Ac. 
warmth  making  up  fbr  the  want  of  better  fbod.  At  times,  during  the  wtoter,  they  liave  clover Jiay  cut 
Into  chair,  and  if  they  do  not  eat  it  weH,  a  little  salt  is  addaL    They  have  always  plenty  of  water,  and  are 
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attention  thould,  he  «a]w,be  paid  by  the 
i  place  without  diftuT*)inc  tbem.  The  ft 
i  a  day,  with  chali;  whifCh  fltttenc  them  i 


kept  perftctiy  dean . 

them,  that  he  may  enter  the 

cake,  about  half  a  cake  each  a  day,  with  chali;  which  fltttenc  them  to  atticUy  that  all  are  gone  in  May. 

BeAwe  kilUaf  they  have  tome  green  meat  given,  to  fake  away  any  ill  flavoar  fton  the  cake,  fuppoting 

•uch  to  be  the  eflbct  of  the  Ibod ;  for  it  Is  certain  that  the  Teniaon  b  exceedingly  good.    As  to  wel^t,  a 


.-  to  make  Mnadffiamllar  with 

flrrt  week  in  March  he  glTes  them  oiU 


haunch  usuaOT  weighs  about  94  pounds;  a  brace  Is  sold  for  15  guineas:  the  skin,  worth  JUL  £•.,  it  the 
keeper*s  perquisltei  so  tiMt  the  value  of  a  brace  amounts  to  17/.  17«.  exd    '        '  '" 

The  purchaser  sends  for  them."    It  is  added,  that  his  lordship  usually  i 

winter  stock  rises  to350  head,  in  a  park  of  S50  acres,  but  much  of  it  U  thickly  oorered  with  timber ;  thirty 


;  exdusiTe  of  i 


triflinc  articles, 
usually  flutens  nine  brace :  nis  whole 


sheep  and  ten  cows  also  feed  on  It 
reduced  to  that  quantity  by  the  use 
purpose  before  foggoting,  which  not 

W*.  B^  eat^vSmg  tke  male$  qfdeer  „, 

the  means  of  having  good  Tenlson  until  Christmas,  irithout  any  other  sort  of  food  than  thee  ^ 

they  also  fhtten  more  quickly  j  the  operatlan  must,  however,  be  perftnned  while  they  are  qiuite  young. 
{Damukire  Report) 

7375.  The  moote  deer,  or  elk  (Coitus  .^oes  X.)>  ^  indigenoiis  in  Europe,  America, 
and  Aaia,  as  far  as  Japan,  and  was  formerly  wild  in  this  country,  though  now  extinct. 
It  is  of  the  sixe  of  a  hone ;  gentle,  except  when  teased  by  the  gad-fly ;  feeds  on  twigs 
and  branches  of  trees,  and  manfa  plants ;  goes  on  its  hoofs  with  a  shambling  gait  at  the 
rate  of  fifty  miles  a  day ;  has  a  skin  so  hanl  as  almost  to  resist  a  musket  ball,  but  flesh 
tender  and  good.  This  animal  might  be  introduced  as  an  inhabitant  of  parks,  where  it 
would  add  to  the  Tariety  of  animated  woody  scenery  and  of  Tenison. 

7376.  The  reindeer  (O^rvus  7V6ndus  L.*^.  913.)  is  an  inhabitant  of  the  alpine 

mountains  of  America,  Europe,  and  Asia,  and  is 
too  remarkable  an  animal,  and  too  well  known, 

^  to  require  a  particular  description  or  account  of  his 
habits. 

7377.  Tke  tame  varkiif  have  been  introduced  more  than 
once  into  this  country  by  the  Hon.  Daines  Barrington,  BuL. 
lock,  and  others,  but  cannot  be  kept  in  parks  on  account  of 
the  want  of  their  particular  lichen.  As  this  Mchen  abounds 
on  several  mountains  in  Yorkshire,  and  on  manv  in  ficotland 
and  Irdand,  some  patriotic  and  curious  noblemen  might 
attempt  lu  cultivation.  The  milk  and  cream,  as  Dr.  Clarke 
states,  are  most  excdient,  and  also  the  iesh ;  and  even  as  an 
artide  of  profit,  the  sale  of  the  animals  as  breeding  stodc 
would  pay  for  a  time.  Lichen  hay  might  no  doubt  be  im. 
ported  at  an  easy  rate  flrom  the  gulf  of  Bothnia ;  and  the 
'by  degrees  In  the  course  of  a  few  generations  might 
tuatedtogn 


behaUtu 


9  gnas  or  the  ^ny  of  trees. 


7378.  The  antelope  (Antelbpe  L.)  is  a  beautiful  and  numerous  genus  of  animals,  par- 
taking of  the  nature  of  the  goat  and  deer.  Two  ftpecies,  the  A.  Stdga,  or  scytheon, 
and  the  A.  iiupicapra  or  chamois,  are  natives  of  Europe,  but  the  rest  of  hot  climates. 

73791  Jnielape$.  Pennant  observes,  are  animals  generally  of  a  most  elegant  and  active  make,  of  a  reitiess 
and  timid  disposition,  extremely  watchfliL  of  great  vivacity,  remarkably  swift  and  a^le,  and  most  of 


their  boundinn  so  light  and  elastic  as  to  strike  the  spectator  with  astonishment 

pin  the  midst  of  thdr  course  gase  for  a  moment  at  their  pursuers, 
flight    As  the  diase  of  these  animals  is  a  fovourlte  amusement  with  the  Eastern  nations,  flrom  that  may 


Whatls  very  singular, 

ursuers,  and  then  resume  thehr 


be  coUrcted  prooA  of  their  nfki  veed.  One  of  the  highest  compliments  that  c^ 
In  the  Eastern  regions  Is,  Afne  el  Ofuatei^  '  You  have  the  eyes  of  an  antdope.* 


I  be  paid  to  female  beau^ 

, , ^_     Someq^iesofantdopes 

form  henis  of  two  or  three  thousand,  while  others  keep  in  troops  of  five  or  six.  They  generally  reside  in 
hilly  countries,  though  some  Inhabit  phdns :  they  often  browse  Uke  the  goat,  and  feed  on  the  tender  shoots 
of  trees,  which  gives  thdr  flesh  an  excdient  fiavour. 

1380.  Tke  eotmnom  antelope  {A.  Cervlcapra  L.)  abounds  in  Barbery,  and  in  all  the  northern  parts  of 
AfHca.  It  is  somewhat  leas  than  the  fldlow  deer :  its  horns  are  about  sixteen  inches  kmg^  surrounded 
with  prominent  rlnss  almost  to  the  top,  where  they  are  twelve  Inches  distant  flrom  pdnt  to  pdnt  The 
horns  are  remarkable  for  a  beautiftil  double  flexion,  which  gives  them  the  appearance  of  the  lyre  of  the 
andcnts.  The  coloor  of  the  hair  on  the  back  is  brown,  mixed  with  red;  thebdly  and  bislde  of  the  thighs 
white }  and  the  tail  short 

7d8L  7Vfilaai0<vaiililqw(J.iIupfoapraJI^.  n4wa)wasformcrlycondderedasbdonginxtothem 

'  chamois  goat    It  is  found  on  the 

mountains  of  Switterland,  where  It 
Is  very  shy,  and  hunted  both  for  its 
flesh  and  skin.  (Stt.) 

7382.  The  aeythkm  amietope  {J. 
Saiga  L.)  bears  a  good  deal  of 
resemUance  to  the  common  goat, 
and  it  U  ftiUy  as  easily  tamed.  They 
are  found  in  tanmense  flocks  on  the 
banks  of  Borysthenes  and  other  parts 
of  Russia,  where  they  are  valued 
both  ftn-  the  flesh  and  thdr  skin, 
which  is  equal  to  that  of  the  chamois 
fl»r  gloves. 

7»S.  The  nileau,  or  whlte^ooted 
antelope  (A.  pl^Z  fig.  914  6),ls  a 
laige  and  beautiflil  spedes,  known 
only  within  the  space  of  a  few  years 
past  Its  height  Is  four  feet  one 
inchtothetapofthesboaUeri;  its  length,  feom  the  bottom  ofthe  neck  to  the  base  of  the  Uil,  four  feet; 
and  the  colour  a  flne  dark  grey.  The  nOgau  has  of  Ute  years  been  often  imported  into  Europe,  and  has 
bred  In  England.    In  oooflnement,  it  is  generally  preUy  gentle,  but  is  sometimes  sdsed  by  fits  of  sudden 

t  vtotenco  the  object  of  its  "    "  *"*  .       •• 

3'Z  3 


caprice,  when  it  will  attack  with  great 


I  dis^easure    The  nilgau  is  said  to  go 
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^ijhjroung  about  nine  moothi,  tmd  to  produce  aometiiiict  two  at  a  Mrth :  the  young  is  of  theooloar  of 

«.!2*:.'^?jS^^r  i*™*  ''*^:Sl  other  .peclet  of  antelope*  might  probably  be  acclimated  and  intzt)daced  in 
SSS^d  ^^M?*n^*"S!i?V»r**K"'**''*!3'*''*'*'  ^^^  .ucceeded  in  brewing  them  would  find  an  ample 
demand  at  his  own  price  if  they  happened  to  come  in  vogue. 

7385.   The  carnal  (Oamdlus  L.)  is  a  genus  of  which  there  are  several  spedes,  three 
**~"  "  of  which,  the  dromedary,  or  Arabian  camel 

(fig.  915.),  the  Bactrian  camel,  and  the 
lama  or  Peruvian  sheep,  might  certainly  be 
partially  acclimated  in  £ngUnd,  as  the 
first  is  in  Italy.  (297.)  They  live  upon 
a  very  little  of  the  coarsest  herbage ;  might 
have  a  warm  house  well  littered  to  retire  to 
in  winter,  or  in  cold  nights,  and  would  form 
a  singular  ornament  to  park  scenery.  Be- 
sides their  hair  and  skin  are  valuable,  and 
they  might  be  sold  perhaps  to  romantic  tra- 
vellers or  cavalier  quacks. 

7386.     Tfte    lama  (Camelus  Glama  L., 
'  ~  Jig'  916.)  is  the  camel  of  South  America; 

and  appears  to  hold  a  middle  place  between  the  sheep,  deer,  and  camel. 

7387.  Btfore  the  entrance  r^  the  Spaniard*^ 
lamafl  were  the  only  t>ea«tii  of  burden  known  to 
the  South  American!.  Lilie camel*,  they  irarel 
•lowly,  but  arc  penerering,  tractable,  and  very 
fure-footed.  Since  the  introduction  of  mules, 
they  are  much  leu  cultivated ;  but  before  they 
were  depended  on  to  carry  the  ore*  dug  out  of 
the  rich  mine*  of  Potoii.  llie  lama  is  ftimished 
as  the  camel  with  ability  to  abstain  from  water, 
by  keeping  a  quantity  in  its  second  stomach. 
Like  the  camel,  its  feet  also  divide,  and  spread ; 
but  by  no  means  e^ual  to  those  of  the  camel  It 
is  also  Ainiished  with  a  singular  protuberance  or 
spur  behind,  which  enables  it  thelwtter  to  lay  hoU 
on  the  ground.  The  tome  are  of  various  colours, 
and  some  of  them  are  smooth  and  others  rough. 
The  height  of  the  lama  is  about  four  feet,  and 
its  length  flrom  the  neck  to  the  tail  about  six 
feet  It  has  a  capacity  of  throwing  out  the 
saliva  to  a  considerable  distance,  but  which  is 
not  possessed  of  any  acrid  quality. 

7388.  The  camehjHird  (Cbmelop&rdalis  Gir6ffa  L.),  a  most  singular  and  noble  animal, 
seventeen  feet  high,  and  as  tame  and  gentle  as  the  camel,  might  also  be  naturalised.  It 
lives  on  the  green  spray  of  trees  and  grass,  and  frequents  forests. 

7.389.  The  elepharU,  rliinoceros,  musk  or,  and  a  variety  of  other  exotic  domestics, 
might  be  so  far  acclimated  as  to  live  in  Britain  as  thjc^y  do  in  the  Jardin  des  Plantes  at 
Paris,  viz.,  \«ith  an  enclosure  for  each  sort,  and  a  lodge  or  house  for  protection  in  winter 
or  during  inclement  weather.  Were  as  much  attention  paid  to  acclimating  foreign 
animals  as  there  is  directed  to  the  same  branch  of  culture  in  plants,  we  shoidd  soon 
possess  a  rich  Fauna ;  and  the  public  taste  may  in  time  take  this  direction. 

7390.  In  acclimating  the  more  tender  animals,  it  might  be  desirable  to  rear  a  few 
generations,  first  in  the  south  of  Italy  or  in  Spain,  next  in  France,  and  afterwards  in  the 
south  of  England.  But  the  camel,  musk  ox,  zebra,  quagga,  and  antelope  might  be  had 
at  once  from  the  acclimated  stock  in  Italy. 

7391.  T/{«c/a^  (Oluls  familikris)  is  an  animal  of  universal  utility  and  interest.  From 
the  earliest  ages  he  has  been  the  companion  and  assistant  of  the  herdsman ;  and  without 
his  aid  the  flocks  must  have  been  confined  to  narrow  limits,  and  consequently  their 
propagation  would  have  been  greatly  lessened.  But  hardy  and  bold,  he  ^^ntched  by 
night,  and  toiled  by  day ;  securing  his  charge  from  the  human  thief,  or  the  ravenous 
predatory  beasts  in  the  one,  and  collecting  and  organising  their  march  during  the  other. 
Without  the  dog,  sheep-farmers  of  the  present  day  would  be  often  at  a  loss  to  restrain 
the  wanderings  of  their  flocks ;  nor  is  he  less  useful  in  guarding  tlie  yard  by  nightly 
watchings. 

7.%2.  TAe  genus  Cants  includes  other  animals,  as  the  wolf,  the  fox.  the  jackal,  and  the  hyena :  and 
many  naturalists  have  supposed  our  subject,  the  dog,  to  be  only  a  mixed  animal,  originating  Arom  the 
union  of  some  of  these.  Such  is  the  t^nion  of  Guldenstadt,  Palku.  and  Pennant;  while  the  higher 
names  of  Blumenbach  and  Cuvier  are  ranged  among  those  who  assign  him  a  distinct  and  ftpecific  origin. 
Blaine,  who  has  long  successfully  advocated  the  cause  of  the  dog,  has  bestowed  much  research  on  this 
point :  and  appears  clearly  to  have  traced  the  dog  through  his  numerous  varieties,  to  a  specific  origin ; 
but  whether  originating  flnom  a  specific  or  a  spurious  source,  the  dog  has  descended  down  into  such  inna. 
merablc  varieties,  that  a  detail  of  the  forms  and  properties  of  them,  as  they  appear  amone  us  only,  would 
be  utterlv  impossible  The  wants  as  well  as  the  luxuries  of  man  have,  however,  laid  hold  on  some  of 
these  varieties,  and  have  fixed  them  into  permanencies,  by  confining  the  sexual  intercourse  to  their  con- 
geners  alone :  and  of  this  number  there  are  no  less  than  forty.  It  would  be  unnecessary  to  draw  the 
character  of  the  dog  as  stated  at  length  by  Linnteus  and  others ;  the  outlines  are  the  same  in  all 
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799SL  Tke  tAepkerd'i  thg,  in  an  agricultunl  point  of  view,  naka  fofcuMWt  among  the  numeiout  Tarie- 
tlet ;  Indeed,  the  fanciAil  Buflbn  makes  him  the  fkther  of  the  whole  race  of  don.  But  did  no  other  dilB- 
culty  arlie,  an  insuperable  one  would  be  found  in  the  opposite  chaxacters  which  diiferent  breeds  of  this 
doc  possess.  Few  animals  can  be  more  unlike  than  the  small  sheep-dog  of  the  Highlands  of  Scotland  and 
the  monstrous  drover's  dog  of  Smithfleld. 

1£9L  The  English  sheep-dog  Cflg.  917.)  to  usually  larger  than  the  northern,  to  longer  on  the  legs,  and 
has  been  so  long  accustomed  to  have  the  tail  taken  off  nearly  close  to  the  rump,  that  in  some  insUnoes 
917  the  custom  has  operated  on  nature ;  and  these  dogs  are  sometimes  pupped 

tailless,  The  shepherd's  dog  to  not,  however,  usually  bred  so  huge  as  the 
real  cattle  or  drover's  dog ;  but  is  yet  sufficiently  strong  and  fierce.  Their 
colour  to  in  general  black  and  white,  with  half.pricked  ears :  they  are  e%. 
treroely  docile  and  intelligent,  and  seem  ahnost  to  understand  the  looks  of 
the  shepherd.  Some  of  them  are  smooth-coated :  but  by  fkr  the  greater 
number  are  rough,  and  have  their  hair  crisped,  which  enables  them  better 
to  bear  the  eflbcts  of  continued  expmur&  The  dog  very  erroneously  de> 
scribed  by  minor  naturalisu  as  the  cur  dog  to  nothing  more  than  the  shep. 
herd's  dcg,  confined  principally  to  the  operations  of  the  fiurm ;  and  often 
bred  taller,  and  either  smooth  or  rough,  according  to  drcumstanoesL  The 
very  term  cur  destroys  all  individuality  of  breed }  it  being  applied  to  characterise  any  dog  of  spurious 
origin :  neither  in  these  farm-yard  dogs  to  any  characterUtic  difiltrence  whatever  observed  in  forms, 
qualities,  or  uses.  When  the  sneep-dog  to  generally  employed  in  watching  the  farnwyard,  he  becomas 
more  fierce  and  active ;  he  accommodates  bto  powen  to  the  particular  circumstances  required  of  him;  he 
knows  every  field,  and  every  beast,  and  keeps  the  whole  in  subjection.  His  bite  is  keen,  and  prindpilly 
directed  at  the  heeto  of  cattle,  by  which  he  keeps  himself  safe,  and  does  not  injure  them. 

73^5   Thf  skerp-dogs  qf  Scotland  are  varied  in  form  and  stse  O^s.  91&  and 919),  but  are  all  of  them 
usually  smaller  than  those  in  use  in  EngUnd  :  they  are,  nevertheless,  without  competitors  in  sagacity  and 
91t$  excellenoeL    Their  general  characters  are,  ears  partially  upright,  head 

rather  pointed,  shaggv  coat,  and  a  remarkable  villosity  or  fiilncM  of  tail 
beneath.    Immense  flocks  of  she»  may  be  91 9 

seen  ranging  the  wilds,  without  oCher  con. 
trol  save  the  shepherd  and  hto  dog,  which 
receives  his  commands,  executes  them,  and 
then  waits  for  fUrther  instructions :  or  he 
often  acts  with  great  judgment  and  promntL 
tude  rtom  the  impulMs  of  his  o^rn  sagacity, 
in  which,  perhaps,  these  dogs  never  shine 
more  than  in  their  readiness  to  dtotinguish 
the  individuato  of  their  own  flocks  and  their  adroitness  in  keeping  out  intruders.  In  driving  a  number 
of  sheep  to  any  distance,  a  well  trained  dog  never  fiiils  to  confine  the  sheep  to  the  road :  he  watches  every 
avenues  that  leaiis  flroin  it,  where  he  takes  hto  stand,  threatening  every  delinquent ;  and  pursues  the 
stragglers,  forcing  them  into  the  ranks  without  doing  them  any  injury.  If  the  herdsman  be  at  any  thne 
absent,  he  rests  sattofied,  knowing  his  doj;  will  not  abandon  hto  charge,  but  will  keep  them  together ;  and 
the  moment  he  returns,  the  sagacious  animal  gives  up  hto  trust,  or  conducts  them  to  his  master,  acoonilng 
to  the  word  or  signal  given. 
7a9&  The  maetUFia  guard  ifig.  990.)  to  a  noble  animal,  derived  (hmi  the  Dane ;  but  by  selccUon  and 
.v'-s.  cultivation  to  rctidercd  thicker  and  heavier,  though  less  toU  than  hto 

original.  The  powers  of  thto  dcg  are  Immense ;  and  as  a  guard  he  to 
unrivalled  j  having  the  ferocity  of  a  tiger  to  a  stranger,  with  the  geiw 
tieness  of  a  lamb  towards  those  he  knows.  Hto  sagaeity  in  detecting 
the  attempts  of  robbers,  and  hto  fidelity  la  resisting  all  their  bribes, 
are  such,  that  it  to  to  be  Uunented  his  breed  has  given  place  to 
that  of  the  Newfoundland  dog,  whose  qualities  as  a  guard  are  cer. 
talnly  not  equal  to  hia.  The  mastiff  to  characterised  by  small  pen. 
dulous  ean,  smooth  coat,  colour  various,  often  reddish  or  brindled. 
The  lips  are  pendulous.  Jaws  of  immense  strengtii,  but  seldom  under- 
hung: and  his  general  form  to  symmetrical  for  strength. 

7»7.  The  htM-dog  can  no  otherwise  be  considered  as  connected 
with  agriculture,  than  as  he  to  too  often  used  In  the  disgracedil  and 
I  Inhuman  sport  of  bulUbaitlng :  and  however  we  may  admire  hto  in- 
vincible fortitude,  and  hto  cootemot  of  pain  and  danger,  we  must 
•How  bim  to  be  the  most  useless  among  the  dog  species.  In  hto  attack  on  cattle  he  always  aims  at  the 
front,  and  generally  fkstens  on  the  upper  lip,  where  he  will  hang  in  spite  of  every  eflbrt  of  the  animal  to 
disengage  himself. 

73(«.  The  Unyier  {fig.  921.)  to  a  dQg  of  very  great  utility,  and  of  very  varied  form  and  dse.    Hto  qualities 

have  gained  him  the  greatest  care  in  selection,  trainina,  and  continuing  the  numerous  distinct  breeds  we 

90 1  witness.    The  principal  varieties  may  be  reduced  into  the  rough  and  the 

smooth  breedSL     The  roitgh  breed  is  originally  derived  from  Scotland, 

('r'';\  r>W^^  where  it  is  still  preserved  in  a  few  fkmilies  in  its  original  purity.    These 

V I  •_  >^ Jf*%.  specimens  are  seldom  large,  but  are  exceedinglv  rough  and  shaggy  in  their 

hair,  which  to  much  crtoped  and  brindled.    Tlie  rough  breed  111  England 

has  become  larger,  and  to  very  often  seen  white.    When  mixed  with  the 

bull  breed,  this  tenrier  becomes  fierce,  much  inclined  to  combat,  and  forms 

an  excellent  guard.    The  smooth  breed  produces  endless  varieties ;  the 

principal  of  which  is  an  elegant  black  animal  with  tan  markings.    A 

second  variety  is  of  varied  colours,  smaller,  thicker,  and  longer ;  and  to 


used  for  earthing  foxes,  badger-baiting,  and  vermin  killing  In  generaL 
For  rabbit  hunting,  a  wry.leggcd  breed  to  in  considerable  request  Although  particular  varieties  are 
often  appn^ated  to  particular  purposes,  yet  all  have  a  common  property  which  renders  them  invaluable 
to  the  agriculturist ;  which  to  their  determined  hostility  to  those  anfmato  termed  vermin,  as  foxes,  otters, 
badgers,  polecats ;  with  rats  and  mice.  To  attack  the  former,  they  are  bred  strong,  and  nave  a  portion  or 
the  bull  breed  in  them :  for  the  latter,  their  hardihood,  activity,  and  keenness  of  gripe  are  particularly 
studied,  in  which  the  middlc-sised  breeds  are  frequently  found  to  excel 

7399.  The  pointer,  setter,  and  spaniel  {Jig.  998.)  it  might  seem  at  the  first  view  unnecessary  to  introw 
duce  to  the  notice  of  the  agriculturist}  but  a  little  examination  of  the  subject  will  show  that  they  may  be 
made  an  object  of  considerable  Importance  to  the  farmer.  Few  dogs  command  such  prices  as  sporting 
dogs ;  and  few  persons  have  such  opportunities  of  rearing  them  so  cheaply,  or  so  welt,  as  fkrmersL  Many 
fkrmers  shoot  game;  most  of  them  do  it  more  or  less :  and  it  would  be  very  easy  to  make  two  brace  of 


out  of  the  three 


between  the  seasons 


i  bitches  may  be  expected  to  go  to  heat  early,  and  to  produce  progeny  t  

of  shooting,  when  they  are  wanted :  from  these,  fbur  brace  of  ^^«  ma^  be  uved,  and  by  continually 


following  the  servants  and  their  master,  they  will  berome  so  handy,  that  their  breaking  may  be  cffi 
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daU/,  and  without  any  other  trouble  than  what  ooeun  In  wttralnlng  than  wfaoi  a  lUtle  wiU.    If  tbdr 
brew  b  very  good,  their  rtopptng  and  backing  wUl  commenoa  towardi  thewd  of  the  tot  maion,  and  diir- 


K- 


f ng  the  periods  between  thia  and  the  next  autumn  they  may  be  steadied  and  oractifed  in  fetcfaiag  their 


game,  ftc,  as  directed  lo  good  qiortingworluL  At  the  commencement  of  the  Iboowingeeason,  if  th^  hare 
l)ecn  well  attended  to,  although  only  llfteen  months  old,  the  whole  may  be  sold  to  the  London  or  countrr 
dealers,  to  arerage  six  or  seven  guineas  each :  or  if  sold  priTatdv,  they  will  fttch  Arom  eight  to  twelve  and 
flAcenguineas  each,  out  of  which,  perhaps,  not  more  than  half  a  gumea  can  fUrly  be  deducted  fiar  keep, 
&c.  The  trouble  occasioned  to  the  master  wiD  be  trifling,  because  connected  with  a  plendng  employ  to 
him  as  a  sportsman,  and  who  will  thus  have  his  own  sporters  fbr  nothing. 

7400.  Setlers,  as  more  valuable^  will  fetch  a  higher  prices  but  they  do  not  always  command  so  ready  a 
sale,  and  are  more  troublesome  to  break. 

7401.  Spaniels  are  commonly  thoughtp-but  most  erroneously,  almost  to  break  thenudres.  A  naDy  weD 
broke  spaniel,  however,  is  so  rare,  that  instead  of  being  worth  two  or  three  guineas,  which  is  the  usual 
price.  It  will  fetch  flrom  fire  to  ten  pounds.  It  would  be  even  less  diiBciilt  to  the  fanner  to  rear  span&da 
than  pointen ;  and  by  followine  him  continually  about  the  grounds  thev  might  be  tausht  porfeot  obe- 
dience, and  close  rangings.  which  are  the  grand  requisites,  without  trouble  or  expense:  In  this  way,  four 
or  five  brace  might  be  easily  brought  every  season  to  manet,  and  wouU  always  command  a  ready  sale, 
and  a  price  according  to  the  perfection  of  thdr  breaking. 

7408.  In  the  bree^ng  and  rearing  of  dogs  for  the  above  purposes,  it  is  necessary  to  observe  the  greatest 
care  in  their  original  selection ;  that  the  breed  lie  of  the  very  beet,  and  one  which  as  it  were  breaks  itadf, 
for  this  shows  the  purity  of  the  breed.  It  is  likewise  no  less  necessary  that  the  breed  be  carefblly  pre. 
served  so;  to  do  which,  the  moment  the  dogs  beflin  to  smell  at  a  bitch,  shut  her  and  the  intended mal^ 
closely  up,  in  a  confinement  inaccessible  to  other  docs,  and  there  let  them  remain  a  fintnight  It  is  like, 
wise  almo«t  equally  necessary,  that  the  dogs  peouliariy  appropriated  to  agriculturists,  particulariy  the 
shepherd's  dog,  should  be  bred  as  pure  j  for  no  animal  is  more  liable  to  sport  into  varietiea.  No  crossing 
can  on  any  account  be  permitted ;  but  choice  may  be  made  among  fkmiUes  of  the  same  variety.  In  the 
rearing  of  this  d<w,  bis  education  should  be  early  and  carefttlly  attended  to,  to  make  him  hardy  and  flmd. 
liar  with  all  the  signs  of  the  sh^erd,  who  ought  himsdf  to  be  equal  to  the  regular  education  of  hie  own 
dog. 

7403.  The  diteaaet  of  dogt  are  very  numerous.  The  following  are  described  by  Blaine 
as  the  most  prevalent,  with  their  methods  of  cure. 

7404.  ne  canine  atikma  la  hardly  ever  observed  to  attadc  any  but  dtb«  old  dogs,  or  those  who^  by 
confinement,  too  ftill  living,  and  want  of  exercise,  may  be  supposed  to  have  become  diseased  by  these  do. 
viations  Crom  a  state  of  natura  It  is  hardly  possible  to  keep  a  dog  very  flU  fiar  any  great  length  of  tim^ 
without  bringing  It  on.  This  cough  li  flrequently  confounded  with  the  cough  that  precedes  and  aocom. 
panics  distemper  i  but  it  may  be  readily  distinguished  from  this  by  an  attention  to  drcumstancea,  as  the 
age  of  the  anima^  its  not  aflectiog  the  general  health,  nor  producing  Immediate  emaciation,  and  its  lese 
readily  giving  way  to  medicine; 

7405.  ne  cure  is  often  very  difflculL  because  the  disease  has  In  general  been  long  neglected  before  It  Is 
sufllcienUy  noticed  by  the  owners.  As  it  is  usually  brought  on  by  confinement,  too  much  warmth,  and 
over.feeding ;  so  it  is  evident  the  cure  must  l>e  begun  by  a  steady  pertevering  alteration  in  these  parti, 
culars.  The  medicines  most  usefUl  are  alteratives,  and  of  these  occasional  emetics  are  the  best  One  gndn 
of  tartarised  antimony  {i.  e.  tartar  emetic),  with  two,  three,  or  four  srains  of  calomel,  is  a  very  usefhl  and 
valuable  emetic  This  dose  is  sulBdent  for  a  small  dog,  and  may  be  repeated  twice  a  week  with  great 
success,— always  with  palliation. 

740a  Of  diseases  ^ftAe  e^es,  dogs  are  sutject  to  almost  as  great  a  variety  as  ourselvea,  many  of  which 
end  in  blindness.    No  treatment  yet  discovered  will  remove  or  prevent  this  complaint 

7407.  Sore  eues,  though  not  in  general  ending  in  biindnes^  is  very  common  among  dogs.  It  is  an  affbc 
tion  of  the  eyelids,  is  not  unlike  the  scrofulous  ailbction  of  the  human  eyelids,  and  is  equally  benefited 
l»y  the  same  treatment :  an  unguent  made  of  equal  parts  of  nitrated  quicksilver  ointment,  prepared  tutty 
aiid  lard,  very  ligbtiy  apiriied.    Dropsv  of  the  eyeball  is  likewise  sometimes  met  with,  but  is  incunble. 

7408  Cancer.  The  virulent  dreadtiil  ulcer,  that  is  so  fetal  in  the  human  subject  and  is  called  cancer, 
is  unknown  in  dogs;  yet  there  is  very  commonly  a  large  scirrhous  swelling  of  the  teats  in  tiitches,  and  or 
the  testicles  (though  less  frequent)  in  dogs  that  as  it  sometimes  becomes  ulcerated,  so  it  may  he  chamc 
terised  by  this  name.  In  the  early  state  of  the  disease  discutients  prove  useftil,  as  vinegar  with  salt,  and 
camphor  and  Spanish  files,  with  mercurial  ointment,  have  sometimes  succeeded;  taking  care  to  avoid 
irritating  the  part  so  much  as  to  produce  Mister.  But  when  the  swelling  is  detached  from  the  belly,  and 
hangs  pendulous  in  the  skin,  it  nad  better  be  removed,  and  as  a  Aiture  preventive  suffbr  the  bitdi  to 
breed.  Scirrhous  testicles  are  likewise  sometimes  met  with ;  for  these  no  treatment  yet  discovoed  sue 
ceeds  but  the  removal  of  the  part,  and  that  before  the  spermatic  chord  ^T'^-^f  much  afllfected,  or  it  will 
be  useless. 

7409.  Colic  Dog*  sre  sublect  to  two  kinda  of  ooUc ;  one  arising  from  constipation  of  the  bowels,  the 
other  is  of  a  kind  peculiar  to  dogs,  i^jparentiy  partaking  of  the  nature  of  rheumatism,  and  also  of  spum. 
From  a  sudden  or  violent  exposure  to  cold,  dogs  liecome  sometimes  suddenly  paralytic,  particulariy  in  the 
hinder  parts ;  having  great  tenderness  and  nam,  and  every  appearance  of  lumbaga  In  evetv  instanre  of 
this  kind,  there  is  considerable  aflbction  of  the  Iwwels,  generally  costiveness.  always  great  pain.    A  warm 

'  ,  external  stimulants,  but  more  particularly  active  aperients,  remove  the  couc.    Colic  ariring  from 


oil  with  laudanum  and  ether. 

7410.  Cough.  Two  kinds  of  cough  are  conumm  among  dogs,  one  aooonuMnyingdieteniper,  the  other  In 
an  astiimatic  aflbction  of  tiie  chest  (See  7404.  7411.) 

7411.  Distemper.  Tills  is  by  far  tiie  most  common  and  most  flttal  among  the  diseaaee  of  dogs ;  hardiv 
any  young  dog  escaping  it ;  and  of  tiic  few  who  do  escape  it  in  their  youth,  three  fburths  are  attacked 
with  it  at  some  period  afterwards :  it  being  a  mietake  that  young  dogs  only  have  it  It,  however,  generally 
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attacks  bcfbre  the  anhnal  arrlirei  at  eighteen  monthf  old.  When  U  comM  on  rtry  mtly,  the  chaocet  of 
recovery  are  raj  imall.  It  to  peculiarly  fktal  to  areybouncto,  nnich  more  lo  than  to  anjr  other  kind  of 
dog,  generally  carrying  them  off  t^  excenlve  •ooiinn&  It  to  very  contagious,  but  it  to  by  no  means  necea. 
sary  that  there  should  be  cootagloa  present  to  produce  It ;  on  the  contrary,  the  constitutkmal  Uability 
to  It  to  such,  that  any  cold  taken  may  bring  it  on :  and  henceitto  rery  oommon  to  date  its  commencement 
Arom  dogs  being  thrown  into  water,  or  shut  out  on  a  rainy  day,  tn.  Then  to  do  disease  which  presents 
such  varieties  as  this,  either  hi  its  mode  of  attack,  or  during  its  continuance.  In  some  cases  It  commences 
by  puiging,  in  others  by  fits.  Some  have  cough  onlv,  some  waste,  and  otben  have  moisture  from  the  eyes 
and  nose,  without  any  other  active  symptoraL  Motot  eyes,  dulness,  wasting,  with  slight  cough  and  sick, 
ncss,  are  the  common  symptoms  that  betoken  its  approach.  Then  purging  comes  on,  and  the  moisture 
from  the  eyes  and  nose  nom  mere  mucus  becomes  pus,  or  matter.  There  to  also  frequently  sneesing,  with 
a  weakness  In  the  loins.  When  the  disease  in  this  Utter  case  to  not  speedily  removed,  unlverMU  palsy 
comes  oa  During  the  progress  of  the  complaint,  some  dogs  have  fits.  When  one  fit  succeeds  another 
quickly,  the  recovery  to  extremely  doubtftiL  Many  dogs  are  carried  oflT  npldly  by  the  fits,  or  by  purging  t 
others  waste  gradually  from  the  running  from  the  nose  and  eyes,  and  these  cases  are  always  accompanied 


Im  The  cure.    In  the  early  stages  of  the  complaint  give  emetics ;  thev  are  peculiarly  usefhL  A  large 


lie  early  stages  of  the  complaint  give  emetics ;  thev  an 
,  dissolved  In  three  qmonnito  of  warm  water,  has  oeen 


with  neat  marks  of  putridity. 

741*.  Thecmrt.    Intheearh „    ,  ._      _.^ , „_ 

spoonflil  of  comman  salt,  dissolved  In  three  qmonnito  of  warm  water,  has  oeen  recommended :  the  quan. 
tity  of  salt  betog  increased  according  to  the  sise  of  the  dog,  and  the  difficulty  of  making  him  vomit : 
while  a  dog  remains  strong,  one  every  third  day  to  not  too  much.  The  boweb  should  be  kept  open,  but 
active  purging  should  be  avoided.  In  case  the  complaint  shoukl  be  accompanied  with  excessive  loose, 
ness,  it  shoukl  be  immediately  stopped  by  balto  made  of  equal  parts  of  gum  anbic,  prepared  chalk» 
and  conserve  of  rosea,  with  rice  milk  as  food.  Two  or  three  grains  of  Jameses  powder  may  be  advantage, 
oiisly  given  at  night.  In  cases  where  the  bowels  are  not  afllicteU ;  and  in  the  cases  where  the  matter  from 
the  nose  and  eyes  betokens  much  putridity,  we  have  witnessed  great  benefits  from  balto  made  of  what  to 
termed  Friar's  balsam,  gum  gualacum,  and  chamomile  flowers  m  powder :  but  the  most  popular  remedy 
to  a  powder  prepared  and  vended  under  the  name  of  dtotemper  powder,  with  Inatructions  for  the  use 
of  it.  Dogs,  m  every  stage  of  the  disease,  should  be  particutorly  well  fed.  A  seton  we  have  not  found 
so  useAil  as  to  generallv  supposed :  where  the  nose  to  much  stoppeti,  rubbing  tar  on  the  upper  part  'to 
beoeflcial :  andTwhen  there  u  much  stupidity,  and  the  head  seems  much  aflbcted,  a  blister  ou  the  top  to 
often  serviceable. 

741&  FiU.  Dogs  are  peculiarly  suMect  to  fits.  These  are  of  various  kinds,  and  arise  from  various 
rauseik  In  distemper,  dogs  are  frequently  attacked  with  convulsive  fits,  which  begin  with  a  champing  of  the 
mouth  and  shaking  of  ihe  head,  graduaUv  extending  over  the  whole  body.  Sometimes  an  active  emetic 
will  stop  their  progress,  but  more  generaUy  they  prove  (ktaL  Womu  are  often  the  cause  of  fits  in  dogs. 
These  deprive  the  animal  wholly  of  senses  be  runs  wild  till  he  becomes  exhausted,  when  he  gra- 
dually  recovers,  and  perhaps  does  not  have  one  again  for  some  weeks.  Confinement  produces  fits  ana 
likcwtoe  costivenessw  CoU  water  thrown  over  a  dog  wUl  generally  remove  the  present  attack  of  a  fit ; 
and  for  the  prevention  of  their  fUture  recurrence,  it  to  evident  that  the  foregoing  account  of  causes  must 
be  attended  ta 

7414.  If^Umtd  hamU.    Dogs  are  very  suMect  to  inflammation  of  their  bowds,  fhnu  oostiveness,  fhm 


be  made  use  of  are,  the  removal  of  the  constipation  by  active  pur^^ng,  clysters,  and  l^be  warm  bath.  Calo. 
mel  with  aloes  Ibrms  the  best  puige    But  when  the  inflammation  may  be  supposed  to  artoe  from  cold, 

...__  .._ . , . ..-. ^ •- Dut  a  secondary  consideration.    This  active 

i  reflection  of  fbod,  and  constant  slcknesiL 

„ , -      ^  »  accompanied  with  great  weakness,  and  the  eyea 

are  very  red.  The  bowels  should  be  gently  opened  with  dysters,  but  no  aloes  or  calomel  should  be  made 
use  oC  The  belly  should  be  blistered,  baring  first  used  the  warm  bath.  When  the  infiammation  arises 
from  potsoo,  there  to  then  constant  sickness ;  the  nose,  paws,  and  ears  are  cold  j  and  there  to  a  frequent 
evacuation  of  brown  or  bloody  stools.  Castor  cdl  should  he  given,  and  clysters  of  mutton  broth  thrown  up  \ 
but  it  to  seldom  any  treatment  succeeds. 
7415.  InflatiudUmga.    Pleurisy  to  not  an  unconmum  disease  aBM»g  doga.    It  to  sometimes  epidemic. 


carrying  off  great  numbers  Its  attack  is  rapid,  and  it  generally  terminates  in  death  on  the  third  day,  by 
a  great  emislon  of  water  in  the  chest  It  to  seldom  Ibat  it  to  taken  in  time  ;  when  it  is,  bleeding  to  n«rfUl, 
and  blisters  may  be  applied  to  the  chest 

741&  Madneu.  The  symptoms  of  madness  are  concisely  summed  up  by  Daniel,  In  tiie  following  words :— 
"  At  first  the  dog  looks  duU,  shows  an  aversion  to  hto  fbod  and  company,  does  not  bark  as  usuaTbut  seems 
to  murmur ;  to  peevtoh  and  apt  to  bite  strangers }  hto  ears  and  tail  droop  more  than  usual,  and  he  appears 
drowsy :  afterwards  he  begins  to  loll  out  hto  tongue  and  froth  at  the  mouth,  hto  eyes  seeming  heavy  and 
watery.  If  not  confined  he  soon  goes  ofl^  runs  panting  along  with  a  d^ected  air,  and  endeavours  lo  bite 
any  one  he  meets.  If  the  mad  dog  escapes  being  killed,  be  seldom  runs  above  two  or  three  days,  when  be 
dies  exhausted  with  heat,  hunger,  and  disease.**  As  thto  to  a  sulject  of  no  slight  importance,  we  shall 
stand  excused  fbr  Introducing  the  criteria  as  described  by  Blaine,  whose  account  of  the  tf  seascC  founded 
on  long  experience  and  attentive  observation,  to  calcutoted  to  remove  many  unibunded  and  dangerous 
prcjudioes  retotlve  to  It  He  describes  it  as  commencing  sometimes  by  dulness,  stupidity,  and  retreat 
Dram  observation ;  but  more  frequently,  partlcutorlv  in  those  dogs  which  are  immediately  domesticated 
around  us,  by  some  alteration  in  their  natural  habits;  as  a  disposition  to  pick  up  and  swallow  every 
minute  object  on  the  ground ;  or  to  lidc  the  parts  of  another  dog  incessant]/ ;  or  to  lap  hto  own  urine,  ftc. 
About  the  second  or  tnlrd  day  the  disease  usually  resolves  itselfinto  one  of  two  types.  The  one  is  called 
niglng,and  the  other  dumb  madness.  These  dtotinctions  are  not,  however,  always  clear  j  and  to  which  to 
owing  so  much  discrepancy  in  the  accounts  given  by  different  persons  of  the  disease 

7417.  7%e  TMbig  tmutnea.  by  its  term,  has  led  to  an  oroneous  conclusion,  that  it  is  accompanied  with 
violence  and  f&y ;  which,  however,  to  seldom  the  case  :  such  dogs  are  irritable  and  snappish,  and  will 
commonly  fly  at  a  stick  held  to  them,  and  are  Impatient  of  restraint :  but  they  are  seldom  violent  except 
when  Irritated  or  worried.  On  the  contrary,  till  the  last  moment  they  will  often  acknowledge  the  voice 
of  their  master  and  yield  some  obedience  to  it  Neither  w\VL  they  usually  tuni  out  of  their  way  to  bite 
human  bdngs ;  but  th«r  have  an  instinctive  dlq)Osition  to  do  it  to  dogs ;  and  in  a  minor  degree  to  other 
animals  also :  but,  as  before  observed,  they  seldom  attack  mankind  wiuxmt  provocation. 

74l8i  Dwmb  maOnest  Is  so  called  because  there  to  seldom  any  barking  beard,  but  mora  pvttcntorlv 
because  the  Jaw  drops  paralytic,  and  the  tongue  lolb  out  of  the  mouth,  black,  and  an>arently  strangulated, 
A  rtrong  general  character  of  the  disease  1^  the  dtoposltion  to  scratch  their  bed  towards  their  befly ;  and 
equally  so  to  the  general  tendency  to  eat  trash,  as  hay,  straw,  wood,  coals,  dirt,  &c :  and  it  should  be 
remembered,  that  this  to  so  very  common  and  so  invariable,  that  the  finding  these  matters  in  the  stomach 
alter  death,  should  always  render  a  suspldon  formed  of  the  existence  of  tffe  disease  confirmed  into 


cert^nty.  Blaine  to  also  at  great  pains  to  disprove  the  notion  generally  entertained,  that  rabid  dogs  are 
averse  fhym  water :  and  neither  drink  nor  come  near  it  Thto  error  he  contends  has  led  to  most  dangerous 
results;  and  to  so  ikr  flrom  true,  that  mad  dogs  fkom  their  heat  and  fbver  are  soHcltous  for  water,  and  top 
it  eagerly.  When  the  dumb  kind  exists  in  its  UxM  force,  dogs  cannot  swallow  what  they  attempt  to  lap ; 
but  still  they  will  plunge  their  heads  in  it,  and  appear  to  ftelrelief  by  it :  but  in  no  instance  out  of  many 
hundreds  did  he  ever  discover  the  smallest  aversion  from  it  He  toys  very  great  stress  on  the  noise  made  by 
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nUddogi,  which  he  mtb  !•  nettherabuic  nor  a  howl,  buta  tone  compouiidcdof  both.  Ithaibeen  saklby 
some  that  this  disorder  it  occasioned  bj  heat  or  bad  food,  and  Iff  others  that  it  never  arises  fhmi  any  other 
cause  tnit  the  bite.  AcoordingiT  this  malady  is  rare  in  the  northern  parts  of  TurlceT,  more  rare  in  the 
southern  provinces  of  that  empire,  and  totally  unknown  under  the  burning  sky  of  Egypt  At  Aleppo^ 
where  these  animals  perish  in  great  numbers,  for  want  of  water  and  food,  and  by  the  heat  of  the  climate, 
this  disorder  was  never  known.  In  other  parls  of  AfHca,  and  in  the  hottest  zone  of  America,  dogs  are 
never  attacked  with  madness.  Blaine  knows  of  no  instance  of  the  complaint  being  cured,  although  he 
has  tried,  to  their  fullest  extent,  the  popular  remedies  of  proAise  bleedings,  strong  mercurial  and  arscmicai 
doses,  vinegar,  partial  drowning,  nightshade,  water  plantain,  tte. ;  he  therefore  recommends  the  attentioa 
to  be  principally  directed  towards  the  prevention  of  the  malady. 

7419.  The  preventive  treatment  qf  rabies  or  midnrst  is,  according  to  Blaine,  always  an  easy  process  in 
the  human  subject,  flrom  the  immediate  part  bitten  being^easily  d^ected ;  In  which  case  the  removal  of 
the  part  by  excision  or  cautery  is  an  eflTectual  remedy.  But,  unfortunately  for  the  aariculturist,  it  is  not 
easy  to  detect  the  bitten  parts  in  cattle,  nor  in  doss ;  and  it  would  be  therefore  most  desiraUe  if  a  certain 
internal  preventive  were  generally  known.  Dr.  Mead's  powder,  the  Ormskirk  powder,  sea-bathing,  and 
many  other  nostrums  are  deservedly  in  disrepute ;  while  a  few  country  medicines,  but  little  known  be- 
yond  their  immediate  precincts,  have  maintained  some  character.  Conceiving  that  these  must  all  possess 
some  ingredient  in  common,  he  was  at  pains  to  discover  it ;  and  which  he  appears  to  have  realised  by 
obtaining  among  others  the  composition  of  Webb's  Watford  drink.  In  this  mixture,  which  is  detailed 
below,  he  considers  the  active  ingredient  to  be  the  INkxus  or  box,  which  has  tieen  known  as  a  prophylactio 
at  long  as  the  tiroes  of  Hippocrates  and  Celsus,  who  both  mention  it  The  recipe  detailed  below  has  been 
administered  to  nearly  three  hundred  animals  of  dilR»rent  kinds,  as  horses,  cows^  theep,  vwine,  and  dogs; 
and  appears  to  have  succeeded  in  a  very  great  majority  of  the  cases,  where  it  was  fairly  taken  and  kept  on 
the  stomach.  It  appears  also  to  have  strong  prophyUtctic  powers  in  the  human  sub)eet :  but  as  it  would  be 
most  Imprudent  to  trust  to  it  alone,  where  ezcidon  can  be  practised,  so  It  will  be  long  before  the  extent  of 
such  power  can  be  ascertained  in  maa  The  box  preventive  is  thus  directed  to  be  prepared :  — 
Ttke  of  the  flnesh  leaves  of  the  tree>box  8  ounces, 
of  the  flresh  leaves  of  rue  -  -  8  ounces, 
of  sage  .         ...    I  ounce. 

Chop  these  flue,  ami  boil  in  a  pint  of  water  to  half  a  pint  t  strain  careAilly,  and  press  out  the  liquor  very 
flrmly ;  put  back  the  ingredients  into  a  {nnt  of  milk,  and  boil  again  to  half  a  pint ;  strain  as  before ;  mix 
both  liquors,  which  forms  three  doses  for  a  human  subject  Double  this  quantity  is  proper  for  a  horse  or 
cow.  Two  thirds  of  the  quantity  is  sufBcient  for  a  huge  doe ;  half  for  a  middling.sised,  and  one  third  for 
a  small  dog.  Three  doses  are  sufficient,  given  one  on  each  of  three  subsequent  mornings  fasting ;  the 
quantity  directed  being  that  which  forms  tiiese  three  doses.  As  it  sometimes  produces  strong  cffbcts  on 
oogs,  it  mav  be  proper  to  begin  witli  a  small  dose  -,  but  in  the  case  of  dogs  we  hold  it  always  prudent  to  in. 
crease  the  aose  till  effects  are  evident,  by  the  sickness,  panting,  and  uneasiness  of  the  dog.  In  the  human 
subject,  where  this  remedy  appears  equally  efficacious,  we  have  never  witnessed  any  unpleasant  or  active 
efRwts  i  neither  are  such  observed  in  cattle  of  any  kind.  About  forty  human  beings  have  taken  this 
remedy,  and  in  every  instance  it  has  succeeded  equally  as  with  animals :  but  candour  obliges  us  to  notice^ 
that  in  the  minor  part  of  these,  other  means  were  used,  as  the  actual  or  potential  cautery  ;  but  in  most  of 
the  animals  other  means  were  purposely  omitted.  That  this  remedy,  therefore,  has  a  preventive  ouality, 
is  unoucstionable.  and  now  perrcctiy  established ;  for  there  was  not  the  smallest  doubt  of  the  animals  men. 
tioned  either  having  been  bitten,  or  of  the  dc^  being  mad  that  bit  them,  as  great  pains  were  in  every  in. 
stance  taken  to  ascertain  these  points. 

74fiO.  7b  prevent  canine  madneu  Pliny  recommends  worming  of  dogs;  and  fh>m  his  time  to  the  present 
it  has  had,  most  deservedly  savs  Daniel,  its  advocates.  He  tells  us  that  he  has  had  various  opportunities 
of  proving  the  usefulness  of  this  practice,  and  recommends  its  general  introduction.  Blaine,  on  the  con. 
trary.  asserts,  that  the  practice  of  worming  is  wholly  useless  and  founded  in  error ;  that  the  existence  of 
any  thing  like  a  worm  under  the  tongue  is  incontestably  proved  to  be  false ;  and  that  what  has  been  taken 
for  it  is  merely  a  deep  ligature  of  the  skin,  placed  there  to  restrain  the  tongue  in  its  motions.  He  also 
observes,  that  the  pendulous  state  of  the  tongue  in  what  is  termed  dumb  madness,  with  the  existence  of 
a  partial  paralysis  of  the  under  Jaw  by  which  they  could  not  bite,  having  happened  to  dogs  previously 
wormed,  has  made  the  inability  to  be  attributed  to  this  source,  but  which  is  wholly  an  accidental  cinnun. 
stance,  and  happens  equally  to  the  wormed  and  unwormed  dog. 

74S1.  Mange,  This  is  a  very  frequent  disease  in  dogs,  and  is  an  aflbction  of  the  skin,  either  catigfat  by 
contagion  or  generated  by  the  animal  The  scabby  mange  breaks  out  in  blotches  along  the  back  and  neck, 
and  is  common  to  Newfoundland  dogs,  terriers,  pointers,  and  spaniels,  and  is  the  most  contagious.  The 
cure  should  lie  begun  by  removing  the  first  exciting  cause,  if  removable ;  such  as  filth  or  poverty,  or,  as 
more  general  the  contrary  (for  both  will  equally  produce  it),  too  fUll  living :  then  an  application  should 
be  made  to  the  parts,  consisting  of  sulphur  and  sal  ammoniac;  tar.lime- water  will  also  assist  When 
there  is  much  heat  and  itching,  bleed  and  purge  Mercurials  sometimes  assist,  but  they  should  be  used 
with  caution  ;  dogs  do  not  bear  them  well. 

7423.  IVarmt.  Dogs  suffbr  very  much  from  worms,  which,  as  in  most  animals  so  in  them,  are  of  several 
kinds ;  but  the  eflbcts  produced  are  nearly  similar.  In  dogs  having  the  worms  the  coat  generally  stares ; 
the  appetite  Is  ravenous,  though  the  animal  frequently  does  not  thrive ;  the  breath  smells ;  and  the  sto<^ 
are  singular,  sometimes  loose  and  flimsy,  at  others  hard  and  dry :  but  the  most  evil  they  produce  is  occa. 
sional  tits,  or  somL'timcs  a  continued  state  of  convulsion,  in  which  the  animal  lingers  some  time,  and  then 
dies :  the  fits  they  produce  are  sometimes  of  tlie  violent  kind ;  at  others  they  exhibit  a  more  stupid  cha- 
racter, the  dog  being  senseless  and  going  round  continually.  The  cure  consists,  while  in  this  state,  in 
active  purgatives,  joined  with  opium  and  the  warm  bath ;  any  rough  substance  given  internally  acts  as  a 
vermifuge  to  prevent  the  recurrence. 

7423.  llie  worming  of  whelps  is  performed  with  a  lancet,  to  slit  the  thin  skin  which  immediately  covers 
what  is  called  the  worm ;  a  small  awl  is  then  to  be  introduced  under  the  centre  of  the  worm  to  raise  it  up  r 
the  farther  end  of  the  worm  will,  with  very  little  force,  xtuike  iu  appearance,  and  with  a  cloth  taking  hold 
of  that  end,  the  other  will  be  drawn  out  easily.  The  advocates  for  worming  direct  that  care  should  be 
taken  that  the  whole  of  the  worm  comes  away  without  breaking;  and  it  rarely  breaks,  imless  cut  into  by 
the  lancet  or  wounded  by  the  awl. 

7424.  The  cat  (Felis  Catus  L. )  is  distinguished  from  the  lion,  tiger,  leopard,  and  others 
of  the  genus  FeUs,  by  its  annulate  tail. 

7485.  Itt  habits  are  thus  given  by  Linmeus :— "  Inhabits  woods  of  Europe  and  Asia;  domesticated 
every  where ;  when  tranquil  purrs,  moving  the  tail  j  when  irritated  is  very  active,  climb^  q^tSy  emits  a 
fetid  odour;  eyes  shine  at  night,  the  pupil  by  the  day  a  perpendicular  line,  by  night  large,  round;  walks 
with  its  claws  drawn  in ;  drinks  sparingly;  urine  of  the  male  corrosive :  breath  fetid ;  buries  its  excre. 
ments ;  makes  a  horrid  mewling  in  its  amours ;  mews  after  and  plays  with  its  kittens ;  wags  its  tail  when 
looking  after  prey ;  tlie  lion  of  mice,  birds,  and  the  smaller  quadrupeds ;  peaccAil  among  its  tribe;  eats 
flesh  and  fish ;  refUses  hot  or  salted  thines  and  vegetables ;  washes.behind  its  ears  before  a  storm ;  bade 
electric  in  the  dark;  when  thrown  up,  falls  on  its  feet:  is  not  infested  with  fleas;  gravid  sixty.three  days; 
brings  three  to  nine  young,  blind  nine  days ;  delights  in  marum,  cat-mint,  and  vaJerian.** 

7496.  The  cat  it  qfgretA  use  in  the/artnerp  in  catching  mice,  rats,  and  even  birds.  It  is  most  desirable 
to  keep  males,  as  where  females  are  kept  the  noisy  gallantry  of  the  adjoining  tom-cats  is  exceedingly  an. 
noying. 
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14Sn.  TkeOmei  eai  (Flrftm  QmUUa)  U  a  mdet  of  wmmI,  with  an  aanukte  tail  and  spotted  blackUb 
UW117  body.  It  ia  a  natiTe  of  Ada.  Spain,  aod  France ;  ii  mild  ajid  eadly  tamed ;  and  aiuwcn  all  the  pur. 
poMtofa  cat  at  Conctantinople  and  other  placet. 

7428.   The  ferret  {MvM^lx  Fxbro  L.,  Jig,  923.)  is  an  animal  of  the  weasel  and  polecat 

******  kind,  distinguished  by  its  red  6ery  eyes. 

7459.  It  is  a  native  qf  ^frica^  but  it  taraed  in  Europe  for 
the  purpose  of  catching  rabbits.  It  procreates  twice  a  year, 
is  grarid  six  weeks,  and  brings  (Vom  six  to  eight  young ;  smells 
verr  fetid-  The  ferret  is  verv  susceptible  of  cold,  and  must 
be  kept  in  a  box  provided  with  wotrf  or  other  warm  materials, 
and  may  be  fed  with  bread  and  milk,  lu  sleep  is  lung  and 
profound,  and  it  awakes  with  a  voracioiu  appetite,  which  is 
most  highly  gratifled  by  the  blood  of  small  and  young  animals. 
Its  enmity  to  rats  and  rabbits  is  unspcakal>le,  and  when  cither 
e,  presented  to  It,  it  seizes  and  bites  them  with  the  most  f^ensied  madness. 
When  employed  to  expel  the  rabbit  from  its  burrows  it  must  be  muzzled,  as  otherwise  it  will  suck  the 


are,  though  ftn*  the  first  time,  | 


blood  of  its  victim  and  instantly  (kll  into  a  profound  sleep,  Atmi  which  it  will  awake  only  to  the  work  of 
destruction,  committing  in  the  warren,  where  it  was  introduced  only  (br  iiB  services,  the  most  dreadful 
waste  and  havoc  It  b  possessed  of  high  irritability,  and  when  particularly  excited  is  attended  with  an 
odour  extremely  dfensive. 


Chap.   IX. 

AnvmaU  of  the  Bird  kind  employed  in  AgrictJture, 

7430.  Though  poultry  form  a  very  insigni6cant  part  of  the  live  stock  of  a  farm,  yet 
they  ought  not  to  be  altogether  despised.  In  the  largest  farm  a  few  domestic  fowls 
pick  up  what  might  escape  the  pigs  and  be  lost ;  and  on  small  farms  and  among  coU 
tagers,  the  breeding  and  rearing  of  early  chickens  and  ducks,  and  in  some  situations  tlie 
rearing  of  turkeys  and  the  keeping  of  geese,  are  found  profitable.  There  are  few  who 
do  not  relish  a  new  egg  or  a  pancake,  not  to  say  the  flesh  of  fowls ;  and  there  are  some 
of  these  comforts  which  happily  can  be  had  in  as  great  perfection  in  the  cottage  as  in  the 
palace.  The  various  kinds  of  domestic  fowls  and  birds  which  are  used  in  agriculture 
may  be  classed  as  gallinaceous,  or  with  cleft  feet ;  anserine,  or  web-footed ;  and  birds  of 
fancy  or  luxury.  Before  proceeding  to  the  first  dirision  we  shall  offer  some  remarks  on 
poultry  hovels. 

Sect.  I.     Poultry  Houxt  and  their  Furniture  and  Utensils. 

7431.  The  situation  of  the  poultry  house  should  be  dry,  and  exposed  either  to  the  east 
or  south-east,  so  as  to  enjoy  the  sun's  rays  in  winter  as  soon  as  he  appears  above  the 
horizon.  Though  in  many  cases  all  the  commoner  sorts  of  poultry  are  lodged  in  the 
same  apartment ;  yet  to  be  t^le  to  bestow  on  each  species  its  proper  treatment,  they  ought 
to  be  separated  by  divisions,  and  enter  by  separate  doors.  Apartments  for  aquatic  fowls 
may  be  made  in  part  under  those  of  the  gallinaceous  tribe,  and  the  peacock  often  prefers 
roosting  on  a  tree,  or  on  the  roof  of  high  buildings,  when  it  forms  an  excellent  watch 
bird  to  the  poultry-yard  or  farmery. 

7432.  Where  a  oompUte  set  qf  poultry  houses  are  intended,  then  a  situation  should  be  fixed  on  near  or 
close  to  the  farmery,  and  with  ample  space  around  for  the  fowls  to  disperse  over  in  the  day-time,  and  one 
or  more  ponds  for  the  aquatic  sorts.  A  space  thirty  feet  by  fifty  feet  may  be  made  choice  of  for  the  build, 
ings  and  yard  {fig.  9S4 ) }  the  building  may  be  ranged  along  the  north  side,  and  the  three  other  sides 

enclosed  with  a  trellis  or  wire  fence  firom  six  to  eight  feet  in 
height,  and  subdivided  with  similar  fences  accordinjg;  to  the 
number  of  apartments.  The  hen.house  (a)  and  turkey-house  {b) 
may  have  their  roosts  (e  c)  in  part  over  the  low  houses  for  ducks 
((/}  and  geese  (e),  and  besides  these  there  mav  be  other  apart- 
ments (/,  f ,  h)  for  batching  or  newly  hatched  broods,  for  fiit- 
tening,  to  serve  as  an  hospital,  or  for  retaining,  boiling,  or 
otherwise  preparing  food,  killing  poultry,  and  other  purposes. 
A  flue  may  pass  through  the  whole  in  moist  or  very  severe 
weather ;  the  walls  should  be  built  hollow  in  the  manner  al. 
ready  described  (7008.),  which  will  at  the  same  time  be  a  saving 
of  material ;  and  the  windows  ought  to  have  outside  shutters, 
both  for  excluding  excessive  heats  and  excessive  colds.  In 
every  apartment  there  ought  to  be  a  window  opposite  the  door,  in  order  to  create  a  thorough  draught  when 
both  are  opened,  and  also  a  valve  in  the  roof  to  admit  the  escape  of  the  hottest  and  lightest  air.  Every 
door  ought  to  have  a  smaD  opening  at  bottom,  for  the  admission  of  the  fowls  when  the  door  is  shut.  The 
elevation  {Jig.  SfiS.)  should  be  in  a  simple  style,  and  there  may  be  a  pigeonry  over  the  central  buikUng. 
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what  would  oCbenrlw 
arentually 


7434.  l^eftnr%itw^tOfJuttUT€i. ^ , , 

or  loft,  to  which  the  Una  fly  up  or  aaoend  by  k  ladder ;  at  other  tiiaea  it  if  ootbins  more  than  the  coup, 
ling  timbers  of  the  roof,  or  a  ieries  of  croei  battens :  but  the  most  approved  mode  Is  a  series  of  rough 
polygonal  or  angular  battens  or  rods  rising  in  gradation  Arom  the  floor  to  the  roof,  as  already  explained 
\9MHi.  and  8848.] ;  the  battens  placed  at  such  a  distance  horisontallv,  as  that  the  Urds  when  roosting 
may  not  incommode  each  other  by  their  droppings.  For  this  purpose  they  should  be  a  foot  apart  for  b«nS| 
and  eighteen  inches  apart  for  turkeys.  The  slope  of  the  roost  may  be  about  45°.  and  the  lower  part  should 
lift  up  by  hinges  in  order  to  admit  a  person  beneath  to  remore  the  dung.  No  flying  is  requisite  in  the 
case  of  such  a  roost,  as  the  birds  ascend  and  descend  by  steps. 

7435.  Ne$tM  are  sometimes  fixtures,  in  which  case  they  are  nitcfaes  built  against  the  wall,  not  unlike 
wine  Uns :  where  there  Is  more  than  one  tier  on  the  ground  floor,  each  superincumbent  range  most 
haTe  a  projectine  balcony  in  flront  of  about  a  foot  in  width,  with  stairs  of  ascent  at  ooovenient  distancesi 

749&  A  mall  boiler  for  preparing  food  may  sometimes  be  requisite,  though  on  a  small  scale  this  may  be 
done  in  the  kitchen.    Waterine  troughs  are  generally  fixed  in  the  yards.    In  confined  situations  then 


should  be  a  large  dstem  of  sand,  in  which  the  fowls  may  nestle  and  roll  about  in  order  to  ttte  t 
from  vermin ;  there  should  also  be  a  spot  composed  of  araTcl,  sand,  and  soft  earth,  for  neariy  uie  same 
purpose,  but  more  especially  for  exercising  the  voung  chickens.    A  roof  for  shelter  and  protection  fton 
the  sun  may  very  appropriately  be  placed  over  this  last  compartment,  or  a  part  of  it 
7437.  The  mUntUt  are  the  portable  neat,  {Jig-  9a&  «),  coops  (6 c),  portsMe shelter  (^;  fisedingd 


(h^ 
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oora  Un  for  retaining  a  stoie  of  food,  egg  baaket,  i 
used  in  cramming,  considering  that  unwholesome 


and  foather  bags.    We  avoid  enumerating  the 
'  and  ffiigusUnf  practice  as  unfit  for  the 
An  improved 


red  poultry  feeder  cjfc    _ 

published  in  the  TrmuaeHam^ 

'  " to  hold 


lately  been  published  in  the  r^^  -  " 

tke  Highland  Sodel^.    It  is  

half  a  quarter  of  grain,  not  one  particle  of 
which  can  be  lost  When  once  ffUed.  it  re. 
Quires  no  more  trouble,  as  the  grain  ftllt 
down  into  the  receiver  below,  as  the  fowls 
pick  It  away ;  and  the  covers  on  that,  which 
are  opened  by  perches,  and  the  iron  cover 
ahove^  which  is  secured  by  a  padlock,  com. 
pletely  keep  the  grain  Arom  the  rain,  so  that 
the  ftmb  get  it  always  quite  dry :  and  as 
nothbig  less  than  the  weight  of  a  ben  on  a 
perch  can  lift  a  cover  on  the  lower  reodver, 
sparrows,  and  other  small  birds,  are  com- 
pletely  excluded,  whilst  the  small  cross  bars 
through  which  the  fowls  pick  prevent  cattle 
and  other  large  animals  from  getting  at  the 
grain.  It  is  astonishing  with  what  fadliiy 
the  ftmis  learn  to  leap  upon  the  perch,  and 
so  open  the  cover  of  the  receiver  which 


&Mcn.  II.     GalUfiaeeous  F&wU,  thar  Xtnds,  Breedmgf  Bearing,  and  Management. 

7438.    Under  the  order  OMneee  are  included  the  oommon  hen,  turkey,  Guinea,  and 
peacock ;  and  we  shall  here  treat  of  each  of  theie  birds  in  succession. 

74aa  7!W  d|0K7eN<ipeefcfqr/<wi>i  Chat  iiL  of  cocks  and  hens,  inhabit  in  their  native  state  the  oontfaieiit 
and  islands  of  Asiatic  India.    NaturaUsts  have  not  agreed  whether 


these  numerous  varieties  of  this  most  useAiI  bird,  seen  in  a  «L 

ticated  state,  have  originated  from  one  or  from  two  spcdea.  UTero. 
minck  considers  the  Bankiva  cock  (Ofilus  Banklva)  as  the  origin  of 
our  domestic  poultry ;  while  others  think  they  may  have  nmng  from 
the  Jungle  cock  (Jig.  928.  G.  Soonerkt/O*  •till  found  in  the  greatest 
plentv  in  the  foresu  of  India.  The  term  chicken  is  applied  to  the 
female  young  of  gallinaceous  animals  till  they  are  four  months  old ; 
afterwards  they  are  called  pullets,  till  they  b^n  to  lay,  when  thcj 
oecome  hens.  The  male  is  a  chicken  till  be  is  three  months  ol4 
then  he  is  a  cock  bird  tin  the  age  of  twelve  months,  when  he  bcoomea 
a  cock ;  unless,  indeed,  he  has  been  artificially  deprived  of  the  (kcolhr 
fA  procreation,  when  he  becomes  a  capon ;  and  when  the  ovarium  ■ 
taken  from  a  pullet  or  hen.  she  is  called  a  hen  capon. 

744a  The  varieties  of  a  bird  so  long  under  culture  may  natonUj 
be  expected  to  be  numerous :  those  most  esteemed  In  Britain,  at  the 


^^  present  time,  are  the  following :  — 

^  7I4L  The  aymmm  dmtgUtt  eoek  amd 


i  Ash,  middle  slse^  of  evay 

colour,  and  hanly. 

7448.  T^goMfoeokaiitf  Am  0|f' 9991),  rather  small  la  dae^deB. 
Gate  in  llmb^  colour  generally  red  or  brown;  flesh  whHe^  aad  so- 
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pvlor  to  ttuH  of  any  oUmt  wiilf  te 


m9 


extfcnwiyddicate:  the 
cUckoM  arc  dilBcuttto 
rear  from  their  pucna. 
dtyofditpoeitton.  llie 
game  cock  has  long  been 
a  bird  both  of  crud  and 
cuiioua  nort  in  thia  at 
well  aa  other  countriM  i 
but  the  taste  for  Umm 
iiiiiisfiinmli  like  that 
Ibr  others  suited  to  timet 
of  oomparatiTe  leisure 
and  ignorance,  is  now 
happity  OB  the  decline 

7443.  Tke  DorHmg 
cock  amdhemiJLf,  80aT> 
SO  oaUed  fhm  the  town 
in  Surrey  of  tliat  name, 
b  the  largest  variety; 
flMipf  handsome ;  body 
long  and  capadous ;  legs 

short,  llTe  daws  on  each  fbot;  eggs  larger  and  lays  aboiidaBtly ;  oolooror  th«flesh  indininc  toTelkmish 

oriTory.  Both  hens  and  oocks  often  made 

930  f^^  7*^TkePolmmdeoekm»dkeuUlg,95l. 

'*  ^  a)  were  originally  imported  Arom  Hoi- 

land.  The  colour  shining  Mack,  with 
white  tops  on  the  head  of  both  cock  and 
hen ;  bead  flat,  surmonnted  by  a  fleshy 
protuberance,  out  of  which  q>rina  the 
crown  feathers,  or  top.  white  or  black, 
with  the  fleshy  king  David's  crown  (the 
cele$tiai  in  heraldry),  consisting  of  four  or 
flve  qiikes ;  their  Arm  plump  and  deep; 
legs  short,  feet  with    five   claws;    lay 


Uy ;  are  less  inclined  to  set  than 

rbreed;t-      ' 

>re  iuicy  and 
On  the  whole,  this  is  one  of  the  most  use- 


any  other  breed  ;  they  flUten  quickly,  and 
'  •  •  '-    itheDorkii 


are  more  iuicy  and  rich  than  I 


king. 


All  varieties    There  is  an  ornamental 
subvaricty  known  as  the  goUen  Poland  {b), 
with  ydlow  and  black  plumage 
74w>  7^  tMn^^Utji  cock  oMd  kftt  is  a 
subvaricty  of  the  alxyve^  of  Dutch  origin  ;tbeyare  of  •naliersiae.andsaid  to  be  eveilastingiayers.  Their 

tops  arc  large,  and  should  be  pe. 
riodlcaUy  cupped  near  the  ( 


rtodlcauy  dipped  near  the  eyes; 
otherwise,  according  to  Mowbray 
ilVeatise  om  Demettic  Fowl*,  %L 
and  115.).  they  will  grow  into  the 
eyes  of  the  fowk  and  render  them 


ssi^r- 


very  subject  to  a 

744&  TV  bamlam  ctck  and  hem 
(Ar.«tt)is  asman  Indian  breed, 
valued  chiefly  for  Its  crotcaque 
flgure  and  ddlrate  flesh.  Mowbray 
mentions  a  subvaricty.  eztremdy 
amaU,  and  as  •mooth.legged  as  a 
game  ftmL  Vtem  their  siae  and 
deHcacy  they  are  very  convenient, 
as  they  aaay  always  be  used  as  sub. 
stltutes  for  chickens,  when  small 
ones  are  not  otherwise  to  be  had. 
They  are  also  particularly  useAil 
for  sitting  upon  the  eggs  of  par. 


markable  for  having  the 
legs  and  feet  AimTshed 
with  feathers.  The  other, 
and  more  scarce,  variety 
Is  even  smaller;  and  is 
most  elegantly  formed,  as 
wen  as  most  delicately 
limbed.  There  Is  a  so. 
dety  of  fenders  of  this 
breed,  who  rear  them  for 
prises,  among  which  Sir 
John  Sebright  stands  pr^ 


7M7.  Tke  Ckt'ttafomg  or  Malag  hem  (jflr.  93SL)  Is  an  IndUn  breed, 
and  the  largest  variety  of  the  species.  They  are  In  colour  striated, 
yellow,  and  dark  brown :  kmg  necked,  serpeot-headed,  and  high  upon 
the  leg ;  their  flesh  dark,  coane,  and  chiefly  adapted  to  soup.  They 
are  good  layers ;  and  being  well  fed  produce  large,  substantial,  and 
nutntive  eggs :  but  these  birds  are  too  long.legged  to  be  steady  dttersi 

7448.  neShack-bag,  or  Duke  £f  Leeds*  breS,  was  formerly  in  freat  repnte,  but  Is  now  nearly  lost 


largest  eggs  of  any  British  variety,  and  well  adapted  for  capons. 
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7iS0.  Breeding.  Tlic  coinnion  variety  to  euXtf  procurable ;  but  the  otfaen  must  elcber  be  laociueJ 
fhrni  thoM  parti  of  the  country  where  they  are  usually  bred,  or  from  the  pouiteren  and  bird  faneien  in 
large  towns,  and  especially  in  London.  It  should  be  a  general  rule  to  breed  from  young  stock  ;  a  two^ 
year  .old  cock,  or  stag,  and  pullets  in  their  second  year.  Pullets  In  their  first  year,  if  early  birds,  wiB, 
indeed,  probwiy  lay  as  many  eggs  as  ever  after }  but  the  eggs  are  small,  and  such  young  hens  are  unsteady 
sitters.  Hens  are  in  their  prime  at  three  years  of  age,  and  decline  after  five,  whence,  generally,  it  is  not 
advantageous  to  keep  them  beyond  that  period,  with  the  exception  of  those  of  capital  maalificatioos.  Hens 
with  a  large  comb^  or  which  crow  like  tne  cock,  are  generally  deemed  inlbrior ;  but  I  have  had  hens  with 
large  rose  comlM,  and  also  crowers,  which  were  upon  an  equality  with  the  rest  oi  the  stock.  Yellow, 
l^lged  fowls  are  often  of  a  tender  constitution,  and  always  inferior  in  the  quality  of  their  flesh,  which  ia 
of  a  loose  flabby  texture,  and  ordinary  flavour. 

7451.  Tke  health  qf/owU  is  observable  in  the  Aresh  and  florid  colour  of  the  comb,  and  the  brightness  and 


of  their  respective  varieties  are  by  no  means  preferable  either  as  layers  or  setters.  The  indications  of  old 
age  are  paleness  of  the  comb  and  gills,  dulness  of  colour,  and  a  sort  of  downy  stiflhess  in  the  feathers,  and 
length  and  sise  of  talons,  the  scales  upon  the  legs  becoming  large  and  prominent 

745£l  The  number  qfhau  to  one  cock  should  be  from  four  to  six.  the  latter  tieing  the  extreme  number, 
with  a  view  of  making  the  utmost  advantage.  Ten  and  even  twelve  hens  have  been  forroeriy  allowed  to 
one  cock,  liut  the  produce  of  eggs  and  chickens  under  such  an  arrangement  will  seldom  equal  that  to  be 
obtained  from  the  smaller  number  of  hens.  Every  one  is  aware  that  tne  qiring  is  the  best  season  to  com. 
mence  breeding  with  poultry,  and  in  truth  it  scarcely  matters  how  early,  presupposing  the  best  food,  ac 
commodation,  and  attendance,  under  which  hens  may  be  suflbred  to  sit  In  January. 

74fi&  The  amduct  qfthe  oock  towards  hii  hen$  Is  generally  of  the  kindest  description,  and  aometimea,  as 
In  the  Polish  breed,  so  remarkably  so,  as  to  be  quite  incredible  to  those  who  have  not  witnessed  it  It  Is 
not  an  uncommon  occurrence,  however,  for  the  cock  to  take  an  antipathy  to  some  individual  hen ;  when 
It  continues  for  anv  length  of  time  it  is  best  to  remove  her,  and  supply  her  place  bv  another,  taking  care 
that  the  stranger  be  not  worried  by  the  hens.  Spare  coops  or  houses  will  be  found  uacnil  on  auch 
occasions. 

7464.  Tke  change  tifa  coekt  tnm  death  or  accident,  is  always  attended  with  interruption  and  delay,  aa 
it  may  be  some  considerable  time  before  the  hens  will  associate  kindly  with  their  new  partner ;  and  fiir. 
ther,  a  new  cock  may  prove  dull  and  inactive  from  the  change,  however  good  in  nature.  This  ftequeutly 
b^tpens  with  cocks  of  the  superior  breeds,  purchased  from  the  London  dealers,  in  whose  coops  they  have 
been  kept  in  such  a  high  state  of  temperature,  that  they  are  unable  to  endure  the  open  wr  of  the  country, 
unless  in  the  summer  season.  Such  being  removed  in  autumn,  winter,  or  early  in  spring.  If  Immediately 
turned  alMroad  with  hens,  are  liable  to  become  aguish,  torpid,  and  toUlly  useless }  perhaps,  in  the  end, 
turning  roupy  or  glandcred.  The  only  method  of  safety  In  thb  case  is  to  keep  sudi  a  oock  in  the  house, 
upon  the  best  ana  most  nourishing  food,  turning  the  hens  to  him  several  times  in  the  day,  and  permitting 
him  to  be  abroad  an  hour  or  so,  the  weather  being  fine,  until,  in  a  few  weeks,  he  shall  be  accustomed  to 
the  air. 

745S.  In  making  the  nests,  short  and  soft  straw  is  to  be  preferred ;  becaus^  the  straw  bdng  long,  the  hen, 
on  leaving  her  ne«t,  will  be  liable  to  draw  it  out  with  her  claws,  and  with  it  the  eggs.  The  hen,  it  u 
ascertained,  will  breed  and  lay  eggs  without  the  company  of  a  cock  :  of  course,  such  ens  are  barren. 

7456i  Eggtjitr  setting  should  never  exceed  the  age  or  a  monih,  tne  newer  to  be  preferred,  as  nearly  of 
a  slae  as  possible,  and  of  the  fkill  middle  slie ;  void  of  the  drcular  flaw,  which  Indicates  the  doable  yolk, 
generally  unproductive,  nor  should  there  be  any  roughness  or  cracks  in  the  shells.  The  number  of  tggi, 
according  to  the  sise  of  the  hen,  ftom  nine  to  fifteen,  an  odd  number  being  preferable,  on  the  suppocition 
of  their  Tying  more  close.  The  eggs  to  be  marked  with  a  pen  and  Ink,  and  exammed  when  the  ben 
leaves  her  nest.  In  order  to  detect  any  ftesh  ones  which  she  may  have  laid,  and  which  shouU  be  imme. 
diatdy  taken  tram  her.  as  they.  If  at  all,  would  be  hatched  too  late  for  the  brood.  It  is  taken  for  granted 
the  box  and  nest  have  been  nude  perfectly  clean  for  the  reception  of  the  hen,  and  that  a  new  nest  has  not 
been  sluggishly  or  sluttishly  thrown  upon  an  old  one,  Arom  the  filth  of  which  vermin  are  propagated,  to 
the  great  annoyance  of  the  hen,  and  prevention  of  her  steady  sitting.  £^fs  broken  in  the  neet  should 
be  cleared  away  the  instant  of  discovery,  and  the  remaining  washed  with  warm  water,  and  quickly  re- 
placed,  lest  they  adhere  to  the  hen,  and  be  drawn  out  of  the  nest}  If  necessary,  the  hen*s  feathers  may 
also  be  washed,  but  always  with  warm  water. 

7i57.  tVith  respect  to  the  caprickmsness  qfsome  hens,  in  the  article  of  sitting,  it  is  a  risk  which  must  be 
left  to  the  Judgment  of  the  attendant,  who  has  to  determine  whether  the  hen  which  appears  desirous  of 
sitting  may  be  safely  trusted  with  eggs.  Leaving  a  number  of  eggs  in  the  nest  is  an  enticement  Very 
frequently  a  hen  will  cluck,  and  appear  hot  for  bicubation,  yet  after  sitting  over  her  eggs  a  sufficient 
number  ot  hours  to  addle  them,  will  then  desert  them ;  and,  probably,  in  the  course  of  a  few  days  will  be 
taken  with  another  fit  of  Incubation.  Much  useless  cruelty  is  too  often  exercised  to  prevent  the  ben  flrom 
sitting,  when  eggs,  rather  than  chickens,  are  in  request  A  late  author  recommends  to  thrust  a  feather 
through  the  hen*s  nostrils,  in  order  to  prevent  her  Arom  sitting ;  and  to  give  her  half  a  glass  of  g^n,  then 
swinffner  round  until  seemingly  dead,  and  confine  her  in  a  pot  during  a  day  or  two,  leaving  her  only  a 
small  breathing  hole,  to  force  her  to  sit !  It  is  ftill  time  that  those  and  a  hundred  other  such  utterly 
useless  and  barbarous  follies  of  former  days,  practised  upon  various  animals,  should  be  dismissed  with  the 
contempt  they  merit  The  pamphlet  alluded  to  is  the  Epicure,  by  Thomas  Young,  a  publication  replete 
with  good  thmgs  on  the  interesting  subiects  of  eating,  wines,  ^irits,  beer,  dder,  &c.  It  is  written  with 
hmUjpnsL  (Mowhrtui.) 

7458.  MouiUng.  Every  succeeding  year  after  the  third,  the  hen  continues  to  moult  later  in  the  season, 
and  laying  tewer  or  no  eggs  during  tne  moulting  period,  which  U  sometimes  protracted  to  two  or  three 
months,  it  should  seem  that  old  hens  are  seldom  to  be  depended  upon  for  eggs  In  the  winter,  such  bring 
scarcely  AiU  of  feather  until  Christmas ;  and  then,  probably,  may  not  begin  to  lay  till  April,  producing  at 
last  not  more  than  twentv  or  thirty  egga  In  general,  it  is  most  profitable  to  dUnose  or  hens  whilst  tney 
are  yet  eatable  or  saleable  for  that  purpose,  which  is  in  the  spring  of  the  third  year.  Nor  do  driicate 
white  hens  lay  so  many  eggs  In  the  cold  season  as  the  more  hardy-coloured  varieties,  requirii^  warmth 
and  shelter,  particularly  by  night  Moulting,  or  the  casting  and  renewal  of  feathers,  lasts  with  its  efltets 
from  one  to  three  months,  according  to  the  age  and  strength  of  the  bird.  Whilst  under  this  natural  course, 
poultry  are  unfit  for  the  table,  as  well  as  for  breeding.  It  is  the  same  with  respect  to  young  poultry, 
whilst  shedding  their  feathers  in  the  spring.  The  regular  moulting  of  Aill.grown  fowto  bq^ma  in  the 
autumn. 

7459.  In  tome  hens  the  desire  qf  inaibatkm  is  so  powerftil,  that  they  will  repeat  it  five  or  six  times  In 
the  year ;  in  others  it  Is  so  slight,  that  they  will  probably  not  sit  more  than  once  or  twice  In  the  season. 
A  skilful  breeder  will  take  advantage  of  these  qualities,  and  provide  abundance  of  ^ggs  from  the  one 
variety,  and  of  chickens  by  means  of  the  other.  Hens,  when  sitting,  drink  more  than  usual :  and  It  to 
an  advisable  practice  to  place  water  constantly  before  them  when  in  this  state,  and  food  (say  com)  at 
least  twice  a  day.    The  time  of  incubation  to  twenty,  one  daya  * 

74fl0.  Hatching.  The  chicken,  hitherto  rolled  up  like  a  ball,  with  its  bill  under  the  right  wing,  like  a 
bird  asleep,  begina  generally  on  the  morning  of  the  twenty.second  day  to  break  Its  way  through  the  didl ; 
neither  the  hen,  nor  can  the  art  of  man,  with  safety  render  them  aid  in  thto  very  interesting  and  wod- 
derftil  operatloa    The  parental  aflbctlon  of  the  hen,  as  Mowbray  and  Parmentier  have  observed,  to  always 
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Intenwly  IncreMcd.  when  the  flnt  bean  the  roice  6f  the  chicks  through  the  dielli,  and  the  itrokei  of 
their  little  Mil*  agaiiut  them.  The  signs  of  a  need  of  aulstance.  the  former  author  obsenres,  are,  the  egg 
being  partly  pecked,  and  the  eflbrts  of  the  chicken  discontinued  for  fire  or  six  hours.  The  shell  may  then 
be  broken  cautiously,  and  the  body  of  the  chicken  careAiUy  separated  (Uxn  the  viscous  fluid  which  lines 
it  lUaumur  gives  it  as  his  opinion,  that  no  aid  ought  to  be  given  to  any  chickens  but  those  which  have 
been  near  twenty.four  hours  employed  without  getting  forward  in  their  work. 

7461.  Tke  ehidketu  first  hatched  should  be  taken  Arom  the  hen,  lest  she  be  tempted  to  leave  her  task 
unfinished.  Those  removed  may  be  secured  in  a  basket  of  wool  or  soft  hay,  and  kept  in  a  moderate  heat, 
if  the  weather  be  cold,  near  the  fire  They  will  require  no  fbod  for  many  hours,  even  four-^md-twenty, 
should  it  be  necessary  to  keep  them  so  long  tnm  the  hen.  The  whole  brood  beine  hatched,  the  hen  is  to 
be  placed  under  a  coop  abroad,  upon  a  dry  spot,  and,  if  possible,  not  within  reach  of  another  hen,  since 
the  chickens  will  mix,  and  the  nens  are  apt  to  maim  or  destroy  those  which  do  not  belong  to  them.  Nor 
should  they  be  placed  near  numbers  of  young  fowls,  which  are  likely  to  crush  young  chicks  under  their 
feet,  being  always  eager  for  the  chickens*  meat  The  first  food  should  be  split  griu.  afterwards  tail  wheat  j 
all  waterv  food,  soaked  bread,  or  potatoes,  b  improper.  Eggs  btrfled  hard,  or  curd  chopped  small,  are  much 
approved  as  first  food.  Their  water  should  be  pure  andofton  renewea ;  and  there  are  convenient  pans 
made,  in  such  forms  that  the  chickens  may  drink  without  getting  into  the  water,  which  often,  by  wettine 
their  feet  and  feathers,  numbs  and  injures  them.  A  bason  whelmed  in  the  middle  of  a  pan  of  water  wiu 
answer  the  end,  the  water  running  round  it  generally ;  and,  independently  of  situation,  and  the  disposition 
of  the  hen,  there  is  no  necessity  for  cooping  the  brood  beyond  two  or  three  days ;  but  they  mav  be  oon. 
fined  as  occasion  requires,  or  suffered  to  range,  as  they  are  much  benefited  by  the  scratching  ami  foraging 
of  the  hen.  They  must  not  be  let  out  too  early  in  the  morning,  or  whilst  the  dew  remains  upon  the 
ground,  (kr  less  be  suffered  to  range  over  the  wet  graas,  one  common  and  fatal  cause  of  disease.  Another 
caution  is  of  the  utmost  consequence,  to  guard  them  watchfully  against  sudden  unfiivourable  changes  of 
the  weather,  more  particularly  if  attended  with  rain.  Nearly  all  the  disorders  of  gallinaceous  fowls  arise 
Arom  cold  moisture. 

7462.  For  the  period  qfthe  chtekem  getting  thehen,  there  is  no  general  rule :  the  moat  certain  is,  when 
the  hen  begins  to  roost,  leavina  them ;  if  tuflSciently  forward,  they  will  foUow  her :  if  otherwise,  they 
should  be  secured  in  a  proper  place,  the  time  having  arrived  when  they  are  to  associate  with  the  young 
poultry,  as  nearly  of  their  own  age  and  size  as  possible,  since  the  burger  are  apt  to  overrun  and  drive  ttom 
their  food  the  younger  brood 

7463.  Hatchittg  by  artificial  heat  is  an  Egyt>tian  practice,  mentioned  by  Diodonis  and  Aristotle,  and  was 
brought  Into  nouce  about  the  middle  of  the  eighteenth  century,  by  Rteumur  in  his  "  Art  de  /aire  4dort, 
^e.  des  Oiseanu  domestiques.**  The  requisite  degree  of  heat  is  90  degrees,  which  is  supplied  by  fire,  steam, 
not  water,  or  fermentibie  substances ;  after  hatching,  the  birds  are  placed  in  a  cage,  in  which  is  placed  a 
kmb-skin  suspended  ftom  the  roof  of  a  box,  and  enclosed  by  a  curtain  of  ereen  baiie;  or,  according  to 
Parmentier,  they  may  be  placed  under  a  capon,  which,  after  being  prepared  for  receiving  pleasure  nom 
feeling  the  chickens  under  its  belly,  by  depriving  it  of  the  greater  part  of  the  feathers  and  excoriation,  is 
to  be  confined  with  them  in  the  same  coop,  and  after  being  fed  together  for  a  day  or  two,  it  is  said  the 
capon  will  become  an  excellent  nursing  mother.  Excepting  as  matter  of  curiosity,  however,  it  is  not  at 
|»esent  worth  while  either  to  hatch  or  rear  chickens  artificially  in  this  country.  Whether  Rteumur's 
mode  of  hatching  be  adopted,  or  Mrs.  D'Oyley*s  of  depriving  hens  of  their  chickens  as  soon  a«  hatched, 
and  thus  causing  one  hen  to  natch  five  or  six  broods  in  succettion,  the  human  attention  required,  and  the 
risk  of  fiulure  are  so  great,  that  the  surest  modes,  under  all  the  present  circumstances,  are  such  as  axe 
natural  Where  it  Is  tried  for  experiment  or  curiosity,  the  heat  of  tan  or  dung  is  more  Ukdy  to  prove 
steady  than  that  f^om  amoke,  wr,  or  steam,  probably  even  than  that  of  hot  water,  successfully  tried, 
however,  and,  we  believe,  still  practised  in  the  neighbourhood  of  Paris.  An  enclosure  in  the  middle  of  a 
broad  vinery  or  hothouse  might  serve  at  once  to  hatch  and  rear  early  chickens ;  and  such  a  mode  of  rearinc, 
at  least  in  the  winter  season,  c«tainly  deserves  the  attention  of  those  who  are  curious  in  having  this 
luxury  in  February  and  March.  In  18£8  or  1883  some  interesting  experiments  were  exhibited  by  Mr.  Bar. 
low  at  the  Egyptian  HalL  London,  relative  to  an  improved  method  which  he  had  invaited,  of  hatching 
eggs  by  artificial  heat  The  method,  and  the  machine  necessary  to  practise  it,  seem  to  have  come  very 
little  into  use. 

7464.  The  tneubatioH  qf  ehichens  by  hot  waUr  is  the  Invention  of  M.  Bonnemaln,  physician,  of  Paris, 
in  1777 ;  and  still  alive  when  we  were  in  that  capital  in  1888.  Chickens  hatched  in  this  way  at  8t  Oer. 
main's,  under  M.  B.*8  direction,  it  is  said,  suppUed  the  table  of  Louis  XIV.  The  boiler  of  the  apparatus 
is  called  a  calorifire,  {color,  hnt,  wad  fero,  to  bear,)  and  oooslsts  of  a  small  boiler  {Jig.  981  a),  a  box  or 


building  (6)  for  hatching  the  eggs,  a  cage  or  coop  (e)  for  rearing  the  chickens,  tubes  (if)  for  drculating  the 
hot  water,  a  supply  tube  and  fUnnel  (e),  and  a  safety  tube  (/).  Supposinff  the  water  heated  in  the  boiler, 
it  wtl  rise  by  iu  specific  levity  throiogh  the  tube  (a,  d).  move  progressively  through  all  the  tubes,  and 
return  again  to  the  boiler  by  the  tube  Cg).  which  is  inserted  in  the  lid  like  the  other,  but  passes  down  to 
its  lower  part  (A).  This  circulatory  movement,  once  commenced,  continues  so  long  as  the  water  is  heated 
in  the  boiler,  because  the  temperature  Is  never  equal  throughout  all  parts  of  the  aoparatus.  We  may 
readily  conceive  that  a  perfect  equaUty  of  temperature  can  never  exist,  on  account  of  the  continual  loss 
of  heat,  which  escapes  flrom  the  exteriors  of  all  the  tubes.    Meanwhile,  the  temperature  of  the  abr  en- 
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cfaMd  Id  fbe  boK  diflhn  bafc  utile  fk«B  that  of  the  Dumcrwt  tebfls  which  Ciav^ 

the  tubes  oo  the  outtMe  of  the  box  aflbcd  but  little  surface  to  be  oocried  by  the  Miirouiuling  air,  so  the 


force  of  the  circulation,  which  is  always  in  the  ratio  of  the  difllereDoe  between  the  tempecature  of  the 
waters  pasdns  out  of  the  cakvif  hre  and  re^«ntcring  it,  does  not  become  greatly  diminished,  even  after 
haring  eavended  a  laige  pwtion  of  its  heat  on  the  outside  of  the  box.  in  maintainiiw  a  gentle  heat  in  the 
cage  (c)  adjoining  to  it  we  see,  therefore^  that  the  more  the  water  Is  cooled  which  passes  through  the 
last  circumTolutions  of  the  tubes,  the  more  a^Te  Is  the  circulation  In  all  parts ;  andL  oonsequeatlT,  the 
more  equal  is  the  temperature  of  all  the  tubes  which  heat  Ihe  box,  and  of  the  air  within  it:  indeed,  to 
prevent  the  toM  of  heat  as  much  as  posdbl^  the  boiler,  and  all  those  parts  of  the  tubes  which  are  placed 
on  the  exterior  of  the  box,  are  envdoped  in  lists  of  woollen  doth.  IL  BonnemMn  haTing  thus  applied 
these  principles  with  so  much  skill,  is  always  enabled  to  maintain  In  these  boxes  an  equal  temperature, 
varying  scarcely  so  much  as  half  a  dcqgree  of  R6aumur*s  thermometer ;  but,  as  if  it  was  not  sufflcient  to 
have  thus  far  resolved  the  problem,  he  contrived  that  this  degree  of  tempenture  in  aU  paru  of  the  stove 
daould  be  maintained  at  that  point  which  was  fbund  most  favourable  for  promoting  incubation.  It  was  by 
means  of  an  apparatus  for  regiilating  the  fire  that  he  atuined  this  desirable  object  The  action  of  this 
regulator  is  founded  on  the  unequal  dilatition  of  diilbrent  metals  by  heat    A  movement  is  c 


near  to  the  axis  of  a  balanced  lever,  which  lever  transmits  it  by  an  iron  wire  to  a  register  in  the  aah.plt 
door  of  the  Aimace.  Combustion  is  by  these  means  abated  or  increased.  The  details  of  this  piece  of 
machinery  are  Ailly  described  and  delineated  in  GUPs  Teekmologieal  Reguter  (Febi  182S,  p.  7a). 

7465.  IVken  we  would  kaiek  eUekena  bg  hoi  water,  we  light  Uie  fire  and  raise  the  temperature  till  we 
obtain  that  degree  of  heat  in  the  box  which  Is  fitted  for  Incubation :  we  then  jAux  the  eggs  near  to  each 
other,  upon  the  shelves,  with  borders  to  them  (i,  i),  which  are  fixed  upder  each  row  of  tubeai  It  ia  con- 
venient  not  to  cover,  on  the  first  day,  more  than  a  twentieth  part  of  the  superiloies  of  the  shdvca,  and  to 
add  every  day,  for  twenty  days,  an  equal  quantity  of  ena  *  so  that,  on  the  twenty.first  day.  fbe  quantity 
of  eg}{S  first  placed  will  be,  for  the  greatest  part,  hatched :  so  that  we  may  obtain  every  day  neariy  the 
same  number  of  chickens ;  but  which  may,  nevertheless,  be  occasionally  regulated  by  the  particular  seaaoD 
of  the  year. 

74fi&  During  ike  JIrd  da^  qf  tneubaikm,  whether  natund  or  artificial,  the  small  portion  of  water 
contained  within  the  substance  of  the  egg  evaporates  throu^  the  pores  in  its  shell :  this  is  replaced  by  a 
small  quantity  of  air,  which  is  necessary  to  support  the  requration  of  the  chick ;  but  as  the  atmoipbeiic 
air  which  surrounds  the  eggs  in  the  box  at  that  degree  of  temperature  is  cither  completely  dry,  or  hot 
Uttle  humid,  so  the  chicTwould  greatly  sufl^,  or  finally  perish,  ftom  this  kipd  of  desiccation.  The 
aqueous  vapour  which  exhales  firom  the  breathing  of  the  old  fowls  while  hatching,  in  some  decree  prevenla 
this  ill  efftct  i  but,  nevertheless,  in  dry  seasons,  the  vapour  is  hardly  suflicieot :  and  thu^  m  order  that 
the  eggs  may  be  better  hatched  in  the  dry  seasons,  the  hens«over  them  with  the  earth  of  the  floor  of  the 
granary.  In  artificial  incubation,  to  keep  the  air  in  the  stove  constantly  humid,  they  place  in  it  flat 
ressels,  such  as  pUtes  (A,  A),  filled  with  water.  When  the  chickens  are  hatched,  they  are  removed  from 
the  stove,  and  carried  to  the  cage  (c),  where  they  are  fed  with  millet,  and  nestle  umler  a  sbeep*k  shin 
with  wool  on  it  (/),  suspended  over  them.  They  also  seiiarate,  by  means  of  partitions  in  the  cage^  the 
chickens  as  they  are  hatched  each  day.  in  order  to  modify  their  nourisliment  agreeably  to  their  age. 
Artificial  iocidiation  is  exceedingly  useAil  In  ftimishing  young  fowls  at  those  seasons  when  the  hens  will 
not  sit,  and.  In  some  situations,  to  produce,  or.  as  we  may  say  indeed,  to  manulkcture  a  great  number  of 
Ibwis  hi  a  small  space:  iSHtTi  Teckmokgical  Rtpo$itaryt  No.  vUL  p.  7&  as  quoted  hi  Gard.  Mag,  voL  hr. 

7467.   TkepndueU  qfthe  cock  and  ken  are  eggs,  feathers,  and  the  < 


74SL  Bgn  become  desiccated,  and,  hi  consequence,  lose  great  putt  of  their  substaooe  and  nutritive 
qmdity,  bykceping ;  andeverybody  knows  the  value.oraftesh.lald^.    They  will  retain  th^maiative 
idnass,  nowever,  three  or  four  months,  or  more,  if  the  pores  of  the  shell  be  dosed  and  rendered 
oos  to  the  air,  by  some  unctuous  applicatioa    We  generally  anoint  them  with  mutton  suet  melted. 


Inpervioas  to  the  air,  by  some  unctuous  applicatioa  We  generally  anoint  them  with  mutton  suet  melted, 
and  set  Chem  on  end,  wedged  close  toscthcr.  In  bran.  Hmtum  super  stratum,  the  containing  box  being 
doselv  covered.  Laid  upon  the  side,  the  yolk  will  adhere  to  the  shell  They  thus  come  into  use,  at  the 
end  of  a  considerable  period  of  time,  in  a  state  almost  equal  to  ncw-hild  eggs,  for  consumption ;  but  ought 
not  to  be  trusted  fbr  Incubation,  excepting  in  the  case  of  the  imported  eggs  of  rare  tods. 

746a  neiargni  egg$  will  weigh  two  ounces  and  a  half,  those  of  the  Chittagong  hen  perhaps  three  ouDoea. 
To  promote  fbeundi^  and  great  hiving  in  the  hen,  nothing  more  is  necessary  than  the  best  com  and  flur 
water;  malted  or  q^routed  bariey has  occasionally  a  good  efltect,  whilst  the  hens  are  kept  on  solid  com  i 
but  If  continued  too  long  they  are  apt  to  scour.  Cormal  horse-ball  Is  good  to  promote  laying  in  the  cold 
season,  and  also  toust  and  ale,  as  every  hcnwife  wdl  knowa  It  must  be  noted,  that  nothing  Is  more 
neoeamry  towards  success  in  the  particular  of  obtainii^  plenty  of  «gga,  than  a.good  attendance  of  cocks, 
eneclally  In  the  ooM  season :  and  it  is  also  eqieclally  to  be  observed,  that  a  cock  whilst  moulting  is  gener- 
ally  usdess.  Buflbn  says,  a  hen  wdl  fed  and  attended  will  produce  upwards  of  one  hundred  and  fifty  eggt 
in  a  year,  besides  two  broods  of  chickens.  Mowbray  ohserved,  that  a  hen  generally  cackled  three  or  ibur 
days  previously  to  Uylng ;  and  that  some  half-bred  game  hens  began  to  lay  as  soon  as  their  chhdcena  were 
three  weeks  old  $  the  consequence  of  high  keep  and  good  attendance  of  the  cocks. 

7470.  FeaikerM  or  down  intended  for  use  should  be  plucked  as  soon  as  posrible  after  the  biid  Is  dead,  and 
befbre  U  is  oold,  otherwise  they  are  deftetive  in  that  elastidty  which  is  thchr  most  valuable  property,  and 
are  liable  to  decay.  The  bird  should,  besides,  be  In  good  health,  and  not  mouIUng,  tar  the  feathers  to  be 
In  perfectton ;  and  being  plucked,  and  a  suflident  number  collected,  the  sooner  tney  are  dried  upon  the 
oven  the  better,  dnce  they  are  else  apt  to  heat  and  stick  together. 

7f71.  Thefeaikert  qfbirdi  are  applied  to  various  purposes  of  utility  and  ornament  **  Hie  pinmasslcr 
eoOeda  and  prepares  the  ddicate  feathers  of  birds^  and  gives  them  the  most  brilliant  coloon,  in  order  lo 
vend  them  to  the  embroiderer,  and  the  manufacturer  of  artificial  flowen,  who  Introduces  them  into  their 
embroideries,  and  fbrms  them  Into  bouquets  and  garlands,  to  add  to  the  elegancies  of  dress  and  furniture, 
aeoording  to  the  tastes  indicated  by  fkshlon.  The  plumassicr  only  employs  the  feathers  of  the  ostrich,  th« 
heron,  the  pcaeock,  the  swan,  the  goose,  and  the  cock ;  these  he  prepares  and  disposes  in  a  fit  manner  to 
adorn  oar  hats,  robes,  ftc. ;  he  alio  makes  aigrtOei,  and  an  Infinity  of  other  ohjects.  The  workman  who 
lbrm«4he  feathers  for  these  usee  is  termed  a  phunoMiUr.  All  the  kinds  of  feathers  which  possess  great 
brilllaneT,  extent,  and  fineness,  are  also  employed  In  a  groat  variety  of  circumstances,  althoujgh  those  are 
prefened  which  we  have  above  mentioned.^(Gflr«  Teek.  Bep.  nHyl    See  pi  24&) 

im  Where  hem  are  kepi  more  than  aueor  they  are  sometimes  plucked  towards  the  end  of  the  spring 
season  for  the  sake  of  tbefarftathers.  This  operation,  where  it  takes  place,  ought  to  be  perlbrmed  in  tf* 
mai|t  tender  and  carefid  manner,  and  the  birds  housed  afterwards  for  a  time  sufficient  to  enable  them  to 
endore  die  air :  but  the  practice  Is  cnid,  and  we  tnist  It  is  not  likely  to  cume  into  general  use. 

747&  Feeding  andftukningjhe  coreau.  Fowls  WID  become  fkt  on  the  common  run  of  the  f^rnwyardy 
where  they  thrive  upon  the  oflhls  of  the  stable,  and  other  refhse,  with  perhaps  some  small  regular  daily 
fteds ;  but  at  threshing  time  they  became  particularly  fist,  and  are  thence  styled  barn-door  fowls,  pro- 
bablT  the  most  drilcate  and  high  flavoured  of  all  others,  both  fhnn  their  f\ill  allowance  of  the  finest  com, 
tad  the  constant  health  in  which  ther  tote  kept,  br  living  in  a  natural  state,  and  having  the  fViU  enW- 
ment  of  air  and  exercise  Ihey  are  aJso  confined  during  a  certain  number  or  weeks,  in  coops,  those  fbwls 
which  are  soonest  reedy  being  drawn  as  wanted.  It  is  a  common  practice  with  some  hoosewires,  to  cobp 
their  bacn-door  fbwls  Ibr  a  week  or  two,  under  the  notion  of  improving  them  fl>r  the  UtAe,  and  increasing 
their  fiU ;  a  pradloe  which,  however,  seUon  iuooeeds,  since  the  fbwls  generaDy  ptaie  fbr  thdr  loss  of  liberty. 
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and  ilighUnK  their  flbod,  Ut—  iMtead  of  fslalng  addltioiMl'flMh.    Such  «  period,  in  ftct.  U  too  «hort  fur 
them  to  become  accustomed  to  confinement 

7471  Ffedfmg-houset  tbould  be  warm  and  ainr,  with  earth  floon  weU  raited,  and  eaimcious  enough  to 
accommodate  twentv  or  thirty  fowU ;  the  floor  iligbtly  Uttered  down,  and  the  Utter  often  changed.  SandT 
gravel  and  a  litUe  lime  nibbiah  should  be  placed  in  ttiflterent  places,  and  often  changed.  A  iixfflclenC 
number  of  troughs,  for  both  water  and  food,  should  be  placed  around,  that  the  stock  may  (bed  with  as 
little  interruption  as  possible  from  each  other,  and  perches  in  the  same  proportion  should  be  ftiraished 
for  those  birds  which  are  inclined  to  perch,  which  few  of  them  will  desire  after  they  have  begun  to  fttten 
but  which  helps  to  keep  them  easy  and  contented  until  that  period.  In  this  mode  ft>wls  may  be  battened 
to  the  highest  pitch,  and  yet  preserved  In  a  healthy  sUte,  their  flesh  being  equal  in 'quality  to  that  of  the 
barn-door  fowl  To  suffbr  (ktcening  fowls  to  perch  is  contrary  to  the  general  practice,  since  it  is  supposed 
to  bend  and  deform  the  brcnstOMme;  but  as  soon  as  they  become  heavy  and  Indolent  from  ftedingl  th^ 
will  rather  incline  to  rest  in  the  straw  ;  and  the  liberty  of  perching  in  the  commencement  of  theu*  oooul 
ing  has  a  tendency  to  accelerate  that  period,  when  they  are  more  inclined  to  rest  on  the  floor.  Fowbl 
moreover,  of  considerable  growth  will  have  many  of  them  become  already  crooked  breasted  from  perch. 
Ing  whilst  at  large,  although  much  depends  upon  fbrm  in  this  case^  since  we  And  aged  cocks  and  hens  of 
the  best  shape  which  have  perched  all  their  lives  with  the  breast  bone  perfectly  straight 

7475.  The  priwat^m  ofUghi^  by  ineUning  (bwls  to  a  consUnt  state  ofrepose,  excepting  when  nrorcd  br 
the  appetite  for  food,  promotes  and  accelerates  obesity ;  but  a  state  of  obesity  obtained  in  this  way  cannot 
be  a  state  of  health,  nor  can  the  flesh  of  animals  so  fed  equal  in  flavour,  nutriment,  and  salubrity,  that  of 
the  same  species  fed  in  a  more  natural  way.  Economy  and  market  interest  may  perhs^M  be  best  anawered 
\n  the  plan  of  darkness  and  elose  confinement ;  but  a  fteder  for  his  own  table,  of  delicate  taste,  and  am. 
Utlotts  of  furnishing  hb  board  with  the  choicest  and  most  sahibrious  Yianda,  will  declare  lor  the  natural 
mode  of  floeding ;  and  in  that  view,  a  fiseding.  vard,  graTeUed  and  turfed,  the  room  being  open  all  day,  for 
the  fbwls  to  retire  at  pleasant  will  have  a  dedded  preference,  as  the  nearest  approach  to  the  tfam^door 


7476L  Ifueeti  and  animal  Jbad  form  a  part  of  the  natural  diet  of  poultry,  are  medicinal  to  them  in  a 
weaklv  state,  and  the  want  of  such  food  may  sometimes  impede  their  thriving, 

7477.  Ftir/iMenlng  tke  womnger  ekiekau,  the  above  feeding-room  and  yard  la  weU  calculated.  Thes* 
mar  be  put  up  as  soon  as  the  hen  shall  have  quitted  her  charge,  and  before  they  have  run  off  the  sucking 
flesh ;  for  generally,  when  weU  kept  and  in  health,  they  wiU  be  In  flne  coDdltloo  and  ftill  of  fleah  at  that 
period,  which  flesh  is  afterwards  expended  in  the  exercise  of  foraging  for  food,  and  fai  the  increase  of 
stature,  and  it  may  be  a  work  of  some  time  afterwards  to  recover  vt,  more  enecially  in  young  oocka. 
and  all  those  whk*  stand  high  upon  the  lee.  in  Ihct,  aU  those  whkh  nwar  to  have  long  t«s  sbouMbo 
fattened  from  the  hen.  to  make  the  best  of  them ;  it  being  extremely  diflicult,  and  often  fanpossihle^  to 
fatten  long-legged  fbwis  in  coops,  which,  however,  are  brought  to  a  sood  weight  at  the  banudoor. 

7478.  Jn  the  choice  i^ffnUaiueaJInoU  forjteding,  the  short-legged  and  early  batched  always  deserve  a 
peferenoe.  The  green  linnet  is  an  excellent  mo&l  of  form  for  the  domestic  fowl,  and  the  true  Dorking 
breed  approaches  nie  nearest  to  such  model  Of  course  the  smaller  breeds  and  the  game  are  the  most 
delicate  and  soonest  ripe.  The  London  chicken  butchers  as  they  are  termed,  or  poulterers,  are  said  to  bo 
of  all  others  the  most  dexterous  feeders,  putting  up  a  coop  of  fowls  and  making  them  thoroughly  fet 
within  the  space  of  a  fortnight  j  using  so  much  grease,  and  that  perhaps  not  of  the  most  delicate  kind,  in 
the  food.  In  the  common  way  this  business  is  often  badly  managed,  fowls  being  huddled  together  in  a 
small  coop,  tearins  each  other  to  pieces.  Instead  of  enjoying  that  rniose  which  alone  can  ensure  the  wished, 
for  object ;  irrcgulariv  fed  and  cleaned,  until  they  are  so  stenched  and  poisoned  in  their  own  excrement, 
that  their  flesh  actually  smells  and  tastes  of  it  when  smoking  upon  the  table  Where  a  steady  and  regular 
proflt  is  required  from  poultry,  the  liest  method,  whether  for  domestic  use  or  sale,  is  constant  nigh 
keep  from  the  beginning;  whence  they  will  not  only  be  always  ready  for  the  table,  with  very  little  extra 
attention,  but  their  flesh  will  be  supexior  in  Juiciness  and  rich  flavour  to  those  which  are  fettened  from 
a  tow  or  emaciated  state.  Fed  in  this  mode,  the  spring  pullets  are  particularly  flne,  and  at  the  same  time 
most  nourishing  and  restorative  food.  The  pullets  which  have  been  hatched  in  March,  if  high  fed  from 
the  nest,  will  lay  plentifully  through  the  following  autumn ;  and  not  being  intended  for  tveeding  stock, 
the  advantage  or  their  egys  may  be  taken,  and  themselves  disposed  of  thoroughly  fat  for  the  table  In 
F^ruary,  about  which  period  their  iayinff  will  be  finished.  Instead  of  giving  ordinary  and  tidl  com  to 
fattenina  and  breeding  poultry,  it  will  be  found  most  advantageous  to  allow  the  heaviest  and  best,  putting 
the  confined  fowls  upon  a  level  with  those  fed  at  the  barn-door,  where  they  have  thdr  share  of  the 
weiahtiest  and  finest  com.  This  high  feeding  shows  itself  not  only  in  the  sise  and  flesh  of  the  fowls,  but 
in  tne  siae,  weight,  and  substantial  goodness  of  thdr  eggs,  which  in  those  valuable  particulars  will  prove 
far  superior  to  the  ^gs  of  fowls  fed  upon  ordinary  com  or  washy  potatoes :  two  eggs  of  the  former  going 
fbrther  in  domestic  use  than  three  of  the  latter.  The  water  also  given  to  fattening  fowls  should  be  often 
renewed,  f^h  and  clean ;  Indeed,  those  which  have  been  well  kept  will  turn  with  disgust  from  ordinary 
food  and  foul  water. 

7479.  Barley  and  wheat  are  the  great  dependence  for  chicken  poaUrui  oats  will  do  for  fUlUgrown  hens 
and  cocks,  but  are  not  so  good  as  barley;  both,  when  they  have  their  fill  of  com,  will  eat  occasionally  cab. 
bage  or  beet  leaves.  Steamed  poUtoes  and  oatmoal  mixed  together  make  an  exceUent  meu,  but  mutt  not 
be  given  in  great  quantities,  otherwise  it  renden  the  fiesh  soft  and  flabby. 

7480.  Cramming.  Barley  and  wheat  meal  are  generally  the  basis  or  chief  ingredient  in  all  fattening 
mixtures  for  chickens  and  fowls ;  but  in  Sussex  ground  oats  are  used,  and  there  oaU  are  in  higher  repute 
for  fattening  than  elsewhere,  many  Uurge  hogs  being  fattened  with  them.  In  the  report  of  that  county, 
the  Rev.  Arthur  Young  says^  **  North  Chappel  and  Kinsford  are  fkmoua  for  their  poultry :  they  are 
fattened  there  to  a  siae  and  perfection  unknown  elsewhere  The  fbod  given  them  is  ground  oaU  made 
Into  gmel,  mixed  with  hog's  grease,  sugar,  pot-liquor,  and  milk ;  or  ground  oats,  treacle,  and  suet,  sheep's 
plucks,  &e  The  fowls  are  kept  very  warm,  and  crammed  morning  and  night  The  pot-liouor  is  mixed 
with  a  few  handfUls  of  oatmeal  and  boiled,  with  which  the  meal  is  kneaded  Into  crams  or  rolls  of  a  proper 
sise  The  fowls  are  put  into  the  coop  two  or  three  days  before  they  are  crammed,  which  is  continued 
for  a  fortnight ;  and  they  are  then  sold  to  the  higglersL  These  fowls,  fUll  grown,  weigh  seven  pounds 
each,  the  average  weight  five  pounds :  but  there  are  Instances  of  individuals  double  the  weight  They 
were  sold  at  the  time  of  the  survey  (1809)  at  four  to  five  shillings  each.  Turner,  of  North  Chappel,  a 
tenant  of  Lord  E^remont,  crams  two  nundred  fowls  per  annum.  Great  art  and  attention  is  requisite  to  cut 
the  capons,  and  numbers  are  destroyed  in  the  operatioa'* 

7481.  Oakinaham  in  Berks  is  particularly  famous  far  fatted  fowls,  by  which  many  persons  hi  that  town 
and  vicinity  gain  a  livelihood.  The  fowls  are  sold  to  the  London  dealers,  and  the  sum  of  ISOL  lias  been 
returned  in  one  market-day  by  this  traffla  Twenty  dozen  of  these  fowls  were  purchased  for  one  gala  at 
Windsor,  after  the  rate  of  half  a  guinea  the  couple  At  some  seasons,  fifteen  shulings  have  been  paid  Ibr 
a  couple  Fowls  constitute  the  principal  commerce  of  the  town.  Romford,  in  Essex,  is  also  a  great  market 
for  poultry,  but  generally  of  the  store  or  barn-door  kind,  and  not  artificially  fled. 

7488.  T%e  Oakhtgham  method  qf  feeding  Is  to  confine  the  fowls  in  a  dark  place,  and  cram  them  with 
paste  made  of  barley.meal,  mutton-suet,  treacle,  or  coarse  sugar,  and  milk ;  and  they  are  found  completely 
ripe  In  a  fortnight  If  kept  longer,  the  fever  that  is  ukluced  by  this  continued  state  of  repletion,  renders 
them  red  and  unsaleable,  and  Aiequently  kilb  them.  Oeese  are  likewise  fM  in  the  same  neighbourhood,  in 
great  numbers,  and  sold  about  midsummer  to  itinerant  dealers ;  the  price  at  the  time  the  survey  was  made 
(1306),  two  shUUnr*  to  two  and  three-pence  each.  It  appears  uttexlv  contrary  to  reason,  that  fowls  (bd 
upon  such  grcaf y  bnd  impure  mixtures  can  possibly  produce  fifth  or  fat  lo  Ann,  delicate,  high  fiaroured, 
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74H5.  Pinknung  qffotpls  U  often  practised  to  restrain  them  from  roosting 
nccs,  &c. :  and  is  much  more  convenient  than  the  cutting  their  wing  feath( 
ethods  of  merely  excising  the  pinion,  it  is  freauently  fatal ;  and  almost  al 


fences, 

methods 

fowls,  by  their  bleeding  to  death. 


or  nourishing,  as  those  fattened  upon  more  simple  and  substantial  fixid ;  mb^  for  example,  meal  and  milk, 
without  the  addition  of  either  treacle  or  sugar.  With  respect  to  grease  of  any  kind,  its  chief  efftct  must 
be  to  render  the  flesh  loose  and  of  inddicate  flavour.  .  Nor  is  any  advantage  gained,  excluding  the  eonu 
mercial  one. 

7485.  Tke  metkoda  qf  cramming  hy  eot^flming  ni  a  Aor  the  siie  of  the  body  of  the  ftml,  and  allowii^  iH 
head  and  vent  to  project  for  intromission  and  ejection  ^  of  blinding  the  bird  for  this  purpose ;  or  of  nail- 
ing it  to  the  board ;  and  also  the  mode  of  forcing  down  hquid  food  by  a  particular  kind  ot  pump,  worked  by 
the  foot  of  the  feeder  i  all  these  and  other  cruel  practices  we  wish  we  oould  abolish  in  praetice,  and  obfi. 
terate  from  the  printed  pue. 

74Si.  Cattratton  is  performed  on  cocks  and  hens  only  in  some  districts,  and  chiefly  in  Beikahire  and 
Sussex.  The  usual  time  is  when  they  have  left  the  hen,  or  when  the  cocks  bc^n  to  crow,  but  (he  eariicr 
the  better.  It  is  a  barbarous  practice  and  better  omitted.  C«pons  are  shunned  both  by  bens  and  cocks, 
which,  it  is  said,  will  not  roost  on  the  sameperch  with  them.  The  Chinese  mode  of  making  capons  Is  ftiDy 
described^and  iUustrated  with  cuts  in  the  Farmer**  Magazine^  voL  vL  p.  46. 

,-.,-.  .    ..^       -  ^^^  high,  or  from  flying  over 

lers  only.    But  in  the  oimnary 
_    .  f.   .    -..    .   '  alwayssotoftiU-grownblnisor 

To  prevent  this  in  the  long- winged  tribes,  as  ducks,  eeeae,  Ac,  pass  a 
threaded  needle  through  their  wing,  dose  by  the  inside  of  the 
smaller  bone  {fig.  933.  a),  and  making  a  ligature  with  the  thread 
across  the  larger  bone,  and  returning  it  on  the  outside  of  all,  the 
principal  bkxxUvessels  are  secured,  which  could  not  be  acoom. 
blished  by  a  ligature  confined  to  the  surface  only.  After  the 
blood-vessels  have  been  thus  secured,  cut  off  the  portion  of  wing 
beyond  the  ligature  with  sciasars  or  shean  In  the  Gallinicea  or 
shoit-winged  tribes,  as  cocks,  hens,ftc.,  the  operation  is  rendered 
^    ,  ^  „^        safier  by  being  performed  on  the  beginning  of  the  next  Joint  (A), 

making  the  ligature  embrace  all  the  vessels  between  these  two  bones  by  pasiOng  it  twice  through,  and 
securing  each  bone  individually,  and  passing  the  ligature  around  the  whole  of  that  part  of  the  wing 
generally.    In  this  way  also  birds  which  have  Men  accidentally  winged  in  shooting  may  be  preserved. 

7486.  The  turkey  (Ifeldagris  Gallipivo  L.,fg,  936.)  is  a  native  of  America,  and  was 

introduced  into  thia  country  from 
%>ain  soon  after  the  discovery  oC 
the  former  country.  The  colour 
in  the  wild  state  is  black,  but  do- 
mestication has  produced  great 
variety. 

7487.  In  a  state  qf  nature  ^hej  9Xt  uML 
to  parade  in  flocks  of  five  hundred,  feed, 
ing,  in  general,  where  abiandance  of 
netties  are  to  be  found,  the  seed  of  which 
and  of  a  small  red  aoom  is  their  common 
food  in  the  American  woods.  Thev  get 
(kt  in  a  wild  state,  and  are  soon  run  down 
by  horses  and  dogs.  Thev  roost  on  the 
highest  trees,  and  since  the  clearing  of 
extensive  tracts  in  America,  have  be- 


posed  to  be  of  a  tender  constitution,  which  only  applies  to  them  when  youi 
will  live  in  the  woods  with  occasional  supines  or  food,  as  is  actually  the  i 


come  rare  in  many  places :  their  antipa. 
thy  to  any  thing  of  a  red      *       '        " 
In  '•^'- 


„       J  red  colour  Is  well 

known.    In  this  country  they  are  sap. 

olies  to  them  when  young;  for  when  grown  up  they 

!  ease  to  a  great  extent  in  the 

demesne  lands  of  the  Marqub  of  Bute,  in  Bute. 

748&  The  vaHeUet  are  few,  and  chiefly  the  canter  and  white,  said  to  be  imported  from  HoOand,  the 
former  too  tender  for  general  culture ;  the  black  Norfolk  is  esteemed  superior  to  all  others. 

7489.  Breeding.  One  turkey  cock  is  sufficient  for  six  hens  or  more,  and  a  hen  will  cover  according  to 
her  siie  from  nine  to  fifteen  eggs.  The  hen  is  apt  to  form  her  nest  abroad  in  a  hedge,  or  under  a  bush, 
or  in  some  secure  place ;  she  lays  from  eighteen  to  twenty-flve  eggs  or  upwards,  and  her  term  of 
incubation  is  thirty  days.  She  is  a  steady  sitter,  even  to  starvation,  andtherefore  requires  to  be  reguUrly 
supplied  with  food  and  water.  Buffbn  says  she  is  a  most  affectionate  mother ;  but  Mowbrav  observes,  that 
from  her  natural  heedlessness  and  stupidity,  she  is  the  most  careless  of  mothers :  and  being  a  great  tra. 
veller  herself,  will  drag  her  brood  over  field,  heath,  or  boa,  never  casting  a  reeard  behind  her  to  call  in  her 
straggling  chicks,  nor  stopping  while  she  has  one  left  to  follow  her.    The  turkey  dlflRnrs  from  the 


certain  limits,  they  require  the  attendance  of  a  keeper. 

7490  Turkey  cMeJu  should  be  withdrawn  ftxnn  the  nest  as  soon  as  hatched,  and  k«pt  very  warm  by 
wrapping  them  in  fiannel,  or  putting  them  under  an  artiflcial  mother  in  a  warm  room  or  other  warm 
pUce  Various  nostrums  are  recommended  to  be  given  and  done  at  this  season,  as  a  peppercorn  and  a 
tea-spoonfril  of  milk,  immersion  in  cold  water,  &c  Mowbray  wisely  rejected  all  these  unnatural  practiceiu 
__. ^_^  ^     /  . .  .    ,^     ,        ^  or  curd  and  barley  meal  kneaded  with  milk,  and  renewed 


and  succeeded  by  living  curd  and  hard  e^    , 

with  clear  water  rather  than  milk,  as  he  found  the  last  often  scoured  them.  A  sort  of  vermirelli,  or 
artiflcial  worms,  made  from  pullina  boiled  meat  into  strings,  he  found  beneflcial  fbr  every  species  of 
gallinaceous  chicken.  Two  great  objects  are,  to  avoid  superfluous  moisture,  and  to  maintain  the  utmost 
cleanliness,  for  which  purposes  as  littie  slop  tbod  is  given  as  possible.  A  Aresh  tuft  of  short  sweet  grass 
shouU  be  daily  given  as  green  food,  but  not  snidls  or  worms  as  scouring,  and  no  oats ;  nettie  seed,  clover, 
rue,  or  wormwood  gathered,  as  recommended  by  the  elder  housewivesw  Water  is  generally  preferable  to 
milk.  When  the  weather  is  favouraUew  the  hen  is  cooped  abroad  in  the  fbrenoon.  Duringtherestof  the 
day  and  night,  for  the  flrst  six  weeks,  she  is  kept  within  doors.  After  this  the  hen  may  be  cooped  a  whole 
day  externally  for  another  fortnight,  to  harden  the  chickens :  and  afterwards  thev  roavbe  left  to  range 
within  certain  limits,  or  tended  ^  an  old  man  or  woman,  b»ng  fed  at  going  out  in  the  morning  and 
returning  in  the  evening.  Their  ordinary  food  may  be  that  of  the  common  cocks  and  hena  They  will 
prefer  roosting  abroad  upon  high  trees  \n  the  summer  season,  but  that  cannot  generally  be  permitted  with 
a  view  to  the&  safe  keeping. 

7491.  Fattening.    Sodden  barley,  or  barley  and  wheat.meal  mixed.  Is  the  most  approved  food :  and  the 

general  mode  of  management  is  the  same  as  that  of  the  common  cock  and  hen.    They  are  aeoeraily  fed  so 

as  to  conie  in  at  Christmas,  but  they  may  be  fettened  early  or  late.    Sometimes  though,  but  rarely,  they 

.M  o«»onised.    Buflbn  says,  the  wUd  turkey  of  America  has  been  known  to  attain  the  weicht  of  sixteen 

;  the  Norfolk  turkeys  are  said  sometimes  to  weigh  twenty  and  thirty  pounds;  but  Mowbrey-sa>«,' 


areca] 
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h«  never  nuclc  any  higher  tiun  ftfteeo  pounda  ready  Tor  the  Mili. 
are  at  21  to  14. 
7I9S.  PmAen.    Turkeyt  are 


Purmentier  pniMMed  to  multiply  the  breed  of  white  turkeya  in  F^aiibe,  and  to  employ  the  feathers 
I  the  latent  part  or  the  thifhainr^—^-'^*---' ,...--.-.-.. 


The  tiring  and  dead  weight  of  a  turlcey 

pluclied  allTe,  a  faaibarouapraetiee  which  ought  to  be  laid 
breed  of  wliite  turkeya  in  iSnanr 
inatead  of  the  plumee  of  the  oftrlch. 

7493.  ThB  Gumea  ken.  (NumSdiaAreldagrisZ., 
^.  937.)  is  found  in  a  wild  state  only  in  Africa, 
Irom  whence  it  has  been  diffused  over  every  part  . 
of  Europe,  the  West  Indies,  and  America.  In  a 
state  of  nature  these  birds  associate  in  flocks  of 
two  or  three  hundred.  They  delight  in  marshy 
places,  but  always  perch  during  the  night  in  trees, 
ox  high  situations.  It  is  bigger  than  a  large  cock, 
and  is  active,  restless,  and  courageous ;  and  will 
even  attack  the  turkey,  though  so  much  above  its 
sise. 

7494.  The  wvpertte*  ^  the  pkautmt  and  the  tmrkev  have 
been  said  to  be  united  in  this  bird ;  itf  fle«h  i«  more  like  that 
of  the  pheoaant  than  that  of  the  common  code  and  hen  both 
in  colour  and  tatte,  and  ii  reckoned  a  very  good  subititute 


fer  the  ftnner  bird.  It  It  alto  very  prollflc,  and  Itt  eggi  are  nourithing  and  good,  it  attlmilatet  per- 
iectly  with  common  fowit  in  itt  artificial  haUU  and  kindt  of  (bod ;  but  it  hat  tbit  pecuUari^  —  that  t|>e 
cockt  and  hent  are  to  nearly  alike,  that  it  it  diScult  to  dittingulth  them,  and  it  hat  a  pecuflar  gait,  and 
cry,  and  chudile. 

7495.  The  peacock  (Pkyo  cristAtus  X.)  is  a  native  of  India,  and  found  in  a  wild  state 
in  Java  and  Ceylon,  where  they  perch  on  trees  like  the  turkey  in  America.  The  age  of 
the  peacock  extends  to  twenty  years,  and  at  three  the  tail  of  the  cock  is  full  and  com- 
plete. The  cock  requires  from  three  to  four  hens ;  and  where  the  country  agrees  with 
them,  they  are  very  prolific,  a  great  ornament  to  the  poultry  yard  and  lawns,  and  useful 
for  the  destruction  of  all  kinds  of  reptiles.  Unfortunately,  they  are  not  easily  kept 
•  ii3S        .^  within  moderate  bounds,  and  are  very  destructive  in  giudens. 

They  live  on  the  same  food  as  other  domestic  fowls,  and 
prefer  barley.  They  are  in  season  firom  February  till  June ; 
but  though  a  peacock  forms  a  very  showy  dish,  the  flesh  is 
ill-coloured  and  coarse,  and  they  are  therefore  kept  more  as 
birds  of  ornament  than  of  use. 

7496.  The  cretted  curastow  {Crix  ^^ctor  X.  fg.  9S8. )  is  a 
beautiful  and  majestic  bird,  nearly  the  size  of  a  turkey ;  it 
is  common  in  some  parts  of  tropical  America,  and  is  men- 
tioned as  being  abundant  in  Paraguay.  In  those  coun- 
triea  it  is  tamed,  and  readily  associat.es  with  the  other  do- 
mestic poultry.  Like  most  gallinaceous  birds,  it  lives  in 
flocks  of  about  a  doten,  feeds  upon  Indian  com,  rice,  and 
otlier  grain  during  the  day,  and  roosts  on  high  trees  at  night. 
Ite  sise^  disposition,  and  the  delicacy  of  its  flesh,  all  recommend  our  attempting  to  do- 
mesticate it  in  this  country. 

Sect.  III.     Anserine  or  AquaHc  Fowls, 

7497.  The  order  anserts  comprehends  the  duck,  goose,  swan,  and  buzzard.  Under  s 
regular  system,  Mowbray  observes,  it  would  be  preferable  to  separate  entirely  the  aquatic 
from  the  other  poultry ;  the  former  to  have  their  houses  ranged  along  the  banks  of  a  piece 
of  water,  with  a  fence,  and  sufliciently  capacious  walks  in  front ;  access  to  the  water  by 
doors,  to  be  closed  at  will.  Should  the  water  be  of  considerable  extent,  a  small  boat 
would  be  necessary,  and  might  be  also  conducive  to  the  pleasure  of  angling. 

749&  The  dmek  (iTnat  ^dtchai  L.,fig.  9981)  it  a  na- 
tive of  Britain,  and  found  fireauenting  the  edges  and 
bankt  of  laket  in  mott  parte  of  Europe  The  flesh  of 
tbit  and  variout  other  tpeciet  of  the  duck  it  tavory  and 
ttlmuiant,  and  taid  to  aflbrd  preferable  nourishment  to 
that  of  thegoote,  being  lets  nw,  and  more  eatUy 
disetted.  The  fleth  of  the  wild  duck,  though  more 
savoury  than  that  of  the  Ume,  it  reckoned  tttU  more 
eatv  of  digestion.  The  ancientt  went  even  beyond  our 
neateit  modem  epicures  in  their  high  esteem  for  the 
fleth  of  the  duck :  and  Plutarch  aocrtt,  that  Cato  wo. 
lerved  hit  whole  houtehold  in  health  by  dieting  them 
on  duck's  flesh.  .        ..^  »w     ».. 

7499.  VoHetiet  and  species.     There  are  the  JWoii«, 
the  Jglesbfuv,  the   eemoass-baeked,  and    the  Jifw- 
ooty. 
■0.      dueka  1M««  faMn  m  cMMUntty  Impart^  for  a  giMt  waaAtttji 

^1 '»'■«  tbw  att  wry  gaacrally  miMd  with  cwnr  tMkf  bt— d. 

■hl«clt.iattfeu5«rty  aw  whtef  twtetj,  wpcdaHy 
ctaanoc  to  haw  USht-coloprad  a«h,  sn  mver  flf  M 
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750O.  Tka  Mum  iitdt  h  oi^MQl  from  FiMOS^  aad  ft- 
Bsnilly  of  b  dtik<«aloai«d  plamae»,itf|p  rii^  wd  wuipond 
•olaifffovi  avlnsd.  Thiiy  an  «f  dwkar  fliMli,  wm  ox"* 
mnuKjtttmk  tht BnsUali dock;  bal NOMwhat cmnt.  IUmm 
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and  Mrour;  flaTottr  u  the  darker  coloun.    MnicoTf.and  7502.  Tht  caMvoft-taelW,  bnd  enlj  on  the  Potovmae  aaA 

r  foreign  s)iecic!i  of  the  duck,  are  kept  rather  out  at  cu*  SoiquchKnna  rivers,  are  of  very  recent  introdoRtton    IVwa 

rlodtj  than  for  the  table.  A  merica,  and  are  only  to  he  found  in  a  few  iriaoea  near  Ltvcr- 

7501.  The  whitt  Aulfthury  are  a  beantifal  and  ornamental  pool ;  they  are  Mid  to  Iw  the  beat  in  tlie  wotid,  and  If  ae  will 

•tock,  matching  well  in  colour  with  the  £inlMlen  Reeae.    Tlwy  mmhi  become  better  known. 

are  laid  to  tie  early  breeder*. 

7503L  Thf  Mutcovy  duck  {A.  moschhU  L.)  is  a  native  of  Brazil,  but  domesticated  in  Europe.  It  is  « 
curiotu  dark-culourcd  bird,  distinguished  by  its  naked  face,  kept  more  out  of  curiosity  than  use;  to  be  re- 
tained  in  any  place,  they  must  be  reared  there  from  the  egg,  otherwise  they  will  fly  away. 

7iKH.  Breeding.  One  drake  is  ^nerally  put  to  five  ducks ;  the  duck  will  cover  (torn  eleven  to  fifteen 
eggs,  and  her  term  of  incubation  is  thirty  days.  They  begin  to  lay  in  February,  are  very  prolific,  and  are 
apt,  like  the  Turkey,  to  lay  al>road,  and  conceal  their  eggs,  by  covering  them  with  leaves  or  straws.  The 
duck  generally  lays  by  night,  or  early  in  the  morning  :  white  and  light4»loured  ducks  produce  similar 
eggs ;  and  the  brown  and  dark-coloured  ducks,  those  of  a  greenish  blue  colour,  and  of  the  largest  siae.  In 
setting  ducks,  it  is  considered  safest  to  put  light-coloured  eggs  under  light  ducks,  and  the  contrary ;  as 
there  are  instances  of  the  duck  turning  out  with  her  bill  those  eggs  which  were  not  of  her  natural 
colour. 

7505.  During  fncubatioti,  the  duck  requires  a  secret  and  safe  place,  rather  than  any  attendance^  and 
will,  at  naturc^s  call,  cover  her  eggs,  and  seek  her  food,  and  the  ren-eshmentof  the  waters.  On  hatchiQfr« 
there  is  not  often  a-necessity  for  taking  away  any  of  the  brood,  barring, accidents ;  and  having  hatchecLi 
let  the  duck  retain  her  young  upon  the  nest  her  own  time.  On  moving  her  with  her  brood,  prepare  a  coop 
upon  the  short  grass,  if  the  weather  be  fine,  or  under  a  shelter,  if  otherwise :  a  wide  and  flat  disk  of  water, 
often  to  be  renewed,  standinf  at  hand ;  barley,  or  any  meal,  the  first  food.    In  rainy  weather  particularly. 


ft  is  usefbl  to  clip  the  tails  of  the  ducklings,  and  the  surrounding  down  t>encath,  since  they  are  else  apt  to 
draggle  and  weaKen  themselves.  The  duck  should  be  cooped  at  a  distance  fiom  any  other.  The  period 
of  her  confinement  to  the  coop  depends  on  the  weather  and  the  strength  of  the  ducklings.    A  fortnight 


•eems  the  longest  time  necessar;  ;  and  they  may  be  sometimes  pennitted  to  enjov  the  pond  at  tlie  eixf  of 
a  week,  but  not  for  too  great  a  length  at  once,  least  of  all  in  cold  wet  weaihcr,  whidi  will  afibct,and  cause 
them  to  scour,  and  appear  rough  and  draggled.  In  such  case  they  must  be  kept  within  a  while,  and  hare 
an  allowance  of  bean  or  pea  meal  mixedwith  their  ordinary  food.  The  meal  of  buck- wheat  and  the 
former  is  then  proper.  The  straw  lieneath  the  duck  should  be  often  renewed,  that  the  brood  may 
have  a  dry  and  comfortable  bed  ;  and  the  mother  herself  be  well  fed  with  solid  com,  without  an  ample 
allowance  of  which  ducks  are  not  to  be  reared  or  kept  in  perfection,  although  they  gather  so  much 
abroad. 

7506.  Duck  eggs  are  qflen  hatehed  bu  kens,  when  ducks  are  more  in  request  than  chickens ;  alao  as 
ducks,  in  unfiivourable  situations,  are  the  more  easy  to  rear,  as  more  hardy ;  and  the  plan  has  no  objec 
tion  in  a  confined  place,  and  with  a  small  stock,  without  the  advantage  of  a  pond ;  but  the  hen  is  much 
distressed,  as  is  sumcicntly  visible,  and,  in  fact,  injured,  by  the  anxiety  she  suffbrs  in  witnessing  the  sup. 
posed  perils  of  her  children  venturing  upon  the  water. 

7507.  Ducks  are/attened,  either  in  cnnflnement,  with  plenty  of  food  and  water,  or  fbll  as  well  restricted 
to  a  pond,  with  access  to  as  much  solid  food  as  they  will  eat ;  which  last  method  is  preferable.  They 
fatten  speedily,  in  this  mode,  mixing  their  hard  meat  with  such  a  variety  abroad  as  is  natural  to  them. 
more  particularly,  if  already  in  good  case;  and  there  is  no  check  or  impediment  to  thrift  fk-om  pining,  but 
every  mouthfUl  tells  and  weighs  its  due  weisht  A  dish  of  mixed  food  is  preferable  to  white  com,  and 
mav  remain  on  the  bank,  or  rather  in  a  shed,  for  the  ducks.  Barley,  in  any  form,  should  never  be  used 
to  fatten  ducks  or  geese,  since  it  renders  their  flesh  loose,  woolly,  and  insipid,  and  deprives  it  of  that  high 
savory  flavour  of  brown  meat,  which  is  its  valuable  distinction }  in  a  word,  rendering  it  chickeny,  not  un- 
like in  flavour  the  flesh  of  ordinary  and  yellow.legged  fowls.  Oats,  whole  or  bruised,  are  the  standard 
fattening  material  for  ducks  and  geese,  to  which  may  be  added  pea-meal,  as  it  may  be  required.  The 
house-wash  is  profitable  to  mix  up  their  food  under  confinement ;  but  it  is  obvious,  whilst  they  have  the 
benefit  of  what  the  pond  afibrds,  they  can  be  in  no  want  of  loose  food.  Acorns  in  season  are  much 
afibctcd  by  ducks  which  have  a  range ;  and  they  will  thrive  so  much  on  that  provision,  that  the  quantity 
of  fat  will  be  inconvenient,  both  in  cooking  and  upon  the  table.  Ducks  so  fed  are  certainly  inferior  in 
delicacy,  but  the  flesh  eats  nigh,  and  is  far  from  disagreeable.  Fed  on  butcher's  offhl,  the  flesh  resembles 
wild  fowl  in  flavour,  with,  however,  considerable  Inferiority.  Ofial-fed  duck's  flesh  does  not  emit  the 
abominable  stench  which  issues  fVom  offkl-fed  pork.  When  live  ducks  are  plucked,  only  a  small  quantity 
of  down  and  feathers  should  be  taken  from  each  wing. 

7508.  Decoys  for  wild  ducks.  Wild  ducks,  and  other  aquatic  birds,  are  fi^uently  taken  by  tiie  device 
tsrmed  a  decoy,  which,  in  the  low  parts  of  Elsscx,  and  some  other  marshy  districts,  may  be  considered  as 
connected  with  husbandry.  A  decoy  is  a  canal  or  ditch,  provincially  pipe  of  water  (fig.  910l)»  with  a  grassy 
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•loping  mar^n  (n  at  its  Junction  with  a  river  or  larger  piece  of  water  (8),  to  invite  aquatic  fowls  to  sit  on 
and  dress  their  plumage  }  but  In  other  |>arts,  covered  with  rushes  ana  aquatic  plants  for  concealment 
Along  the  canal  of  the  decoy  are  placed  reed  fences  (£,  S),  to  conceal  the  decoy-man  and  his  dogs  flrom  the 
right  of  the  ducks.  There  is  an  opening  in  this  fence  (5),  where  the  decoy.man  first  shows  hlmseu  to  the 
birds  to  force  them  to  take  the  water ;  and  having  taken  it,  the  dog  drirei  tbem  iqt  the  canal*  toe  mm 
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to  A  tunnel  net  C7},  where  the  Unto  are  finally  taken.  In  operating  with  thia  trap,  as  the  wild  duck  Is  a 
▼err  shy  bird,  and  delights  In  retirement,  the  first  step  is  to  endeavour  to  make  the  giren  water  a  peaceAil 
asylum,  by  suflbriDg  the  ducks  to  rest  on  it  undisturbed.  Tlie  same  love  of  concealment  leads  them  to  be 
partial  to  waters  whose  margins  abound  with  underwood  and  aquatic  plants ;  hence,  if  the  given  water  is 
not  already  furnished  with  these  append-iges,  they  must  be  provided ;  for  it  ts  not  retirement  alone  which 
leads  them  Into  these  recesses,  but  a  search  after  food  also.  At  certain  Umes  of  the  day,  when  wild  fowl 
•re  oir  their  feed,  they  are  equally  delighted  with  a  smooth  grassy  margin,  to  adjust  and  oil  their  plumage 
upon.  On  the  close-postured  margins  of  large  waters,  frequented  by  wild  fowl,  hundreds  may  be  seen 
amusing  themselves  in  this  way ;  and  perhaps  nothing  draws  them  sooner  to  a  water  than  a  convenicncy 
of  this  Kind :  henoe  it  becomes  caaentialiy  necessary  to  success,  to  provide  a  grassy,  shelving,  smooth- 
shaven  bank  (1)  at  the  mouth  of  the  decoy,  in  order  to  draw  the  fowl,  not  only  to  the  water  at  large,  but 
to  the  desired  nsrt  of  it  Having,  by  these  means,  allured  them  to  the  mouth  of  the  decoy ;  the  difficuL 
ties  that  remain  are,  those  of  Kitting  them  off  the  bank  into  the  water,  without  taking  wing,  and  of 
leading  them  up  the  canal  to  the  snare  which  is  sot  for  them  in  the  most  easy  manner. 

7.509  I»  order  to  get  thfm  qff'tke  bank  into  the  tnattr,  a  dog  is  necessary  (the  more  lilce  a  fox  the  better), 
which  should  steal  m>m  t>ehind  the  skreen  of  reeds,  (S,  2.)  which  is  placed  by  the  side  of  the  canal  to  hide 
the  decoy.man  as  well  as  l>U  dog,  until  the  signal  be  given.  On  seeing  the  dog,  the  ducks  rush  into  the 
water ;  where  the  wild  fowl  consider  themselves  as  sate  ttom  the  enemy  which  had  assailed  them,  and  of 
course  do  not  take  wing.  Among  the  wikl  fowl,  a  parcel  (perhaps  eight  or  ten)  of  decoy-ducks  should  be 
nixed,  which  will  probably  be  instrumental  in  bringing  them,  with  greater  confidence,  to  the  bank.  Aa 
soon  as  these  are  in  the  water,  they  make  for  the  decoy,  at  the  head  of  which  they  have  been  constantly 
fed,  and  In  which  they  have  alwavs  found  an  asvlum  flrom  the  dog.  The  wild  ducks  follow ;  while  the  dog 
keeps  driving  behind ;  and,  by  that  means,  takes  off  their  attention  from  the  trap  they  are  entering. 
When,  as  soon  as  the  decoy-man,  who  is  all  the  while  observing  the  operation  through  peep-holes  in  th« 
reed  skreen,  sees  the  entire  shoal  under  a  canopy  net  which  covers  and  encloses  the  upper  |«art  of  the 
canal,  he  shows  himself,  when  the  wikl  fowl  instantly  take  wing,  but  their  wings  meeting  with  an  imper- 
vious  net,  instead  of  a  natural  canopy,  formed  of  reeds  and  bulrushes,  they  fkll  again  into  the  water,  and, 
being  afVaid  to  recede,  the  man  being  close  behind  them,  they  push  forward  into  the  tail  of  the  tunnel 
net^  which  terminates  the  decoy.    In  this  way,  nine  dosen  have  been  caught  at  a  time. 

7olO.  "nejbrm  of  the  pipe  or  eanal  ought  to  resemble  the  outlet  of  a  natural  brook,  or  a  natural  inlet  or 
creek  of  the  principal  water.  The  mouth  ought  to  be  spacious,  and  free  from  confinement,  that  the  wild 
fowl,  on  their  first  rushing  into  the  water,  and  while  they  have  yet  the  power  of  recollection,  may  be  in. 
duced  to  begin  to  follow  the  tame  ducks ;  and  fbr  the  same  purpose  it  ought  to  be  crooked,  that  its  inward 
narrowness,  and  the  nets,  may  not,  in  the  first  instance,  be  perceived.  The  lower  part  of  a  French  horn 
to  considered  as  the  best  form  of  the  canal  of  a  decoy  that  can  t>e  had.  A  material  circumstance  remain! 
yet  to  be  explained.  It  to  the  invariable  nature  of  wild  fowl  to  take  wing  with  their  heads  towards  the 
wind ;  and  it  is  always  imprudent  to  attempt  to  take  them  in  a  decoy,  unless  the  wind  blow  down  the  pipe ; 
for,  while  their  enemy  is  to  leeward  of  them,  they  have  less  scruple  to  go  up  the  pipe,  making  sure  of  an 
escape  by  their  wings^  But,  what  is  of  still  more  consequence,  if  the  wind  set  up  the  pipe  when  they  take 
wing  under  the  canopy  net,  some  of  them  would  protiably  escape  (a  circumstance  always  to  be  dreaded). 
and  those  which  fell  again  into  the  water  would  fall,  of  course,  with  tlieir  heads  towards  the  wind,  and 
would  with  greater  difficulty  be  driven  into  the  tunnel  This  point  to  so  well  known  by  decoy-men  in 
general,  that  every  decoy  is,  when  circumstances  will  admit  of  it,  Aimishetl  with  three  or  four  different 
canato.  pointing  to  distinct  quarters  of  the  horison,  that  no  opportunity  may  be  lost  on  account  of  the 
wind  being  In  any  particutor  point 

75 11.  The  goose  (iTnas  .^'nser  L.fjig.  941.)  is  a  native  of  Britain,  and  moet  parts  of 
the  north  of  Europe,  but  less  common  than  the  duck. 

751S.  The  flesh  of  the  common  and  various  species  of  geeie  to 
highly  stimulant,  strong  in  flavour,  viscous,  and  of  a  putrescent 
tendency.  The  flesh  of  the  tame  goose  to  more  tender  than  that 
of  the  wild,  which  tastes  of  flsh  :  but  either  kind  to  only  adapted 
for  good  stomachs,  and  powerAil  digestion,  and  should  be  spar. 
Ingly  used  by  the  sedentary  and  weak,  or  persons  subject  to  cu. 
taneous  diseases.  The  fat  of  the  goose  to  reckoned  peculiarly 
subtle,  penetiatlng,  and  resolvent,  and  to  generally  careAilly 
preserved  for  domestic  applications.  The  goose  attains  to  a  great 
age,  well  authenticated  instances  being  on  record  to  the  extent 
of  seventy  and  eighty  years.  The  best  geese  in  England  aie 
probably  to  be  found  on  the  borders  of  Suffblk  and  Norfolk,  and 
in  Berkshire ;  but  the  greatest  numbers  are  in  Lincolnshire^ 
whence  they  are  sent  in  droves  to  London  to  be  fed  by  the 
poulterers,  some  of  whom  fatten  in  the  vicinity  of  the  metro, 
polis  above  five  thousand  in  a  seasoa 

751:1  Of  varietieM  and  species  there  are  several,  the  former 
difi^ring  in  colour,  as  black,  white,  and  grey,  and  also  in  sise. 
There  is  also  the  l^anish  white  goose,  and  large  white  ^bdea 
ffoose,  the  latter  in  most  esteem.  When  one  has  seen  a  wild 
goose,  says  Pennant  a  description  of  ito  plumage  will,  to  a  feather,  exactly  correspond  with  any  other : 
but  in  the  tame  kinds,  no  two  of  any  species  are  exactly  alike ;  dlffbrent  in  their  sise,  their  colours,  and 
Drequently  in  their  general  form,  they  seem  the  mere  creatures  of  art ;  and  having  been  so  long  dependent 
upon  man  for  support,  they  seem  to  assume  forms  entirely  suited  to  his  necessities. 

7514.  There  is  a  Chinese  species  [A.  rvgiiAldesj,  and  an  American  goose  {A.  canadensis).    The  Chinese 

SKies  is  a  domestic  bird,  but  as  yet  little  known  in  this  country.    It  to  longer  and  narrower  in  the  body 
an  the  common  goose,  and  stands  higher  on  the  legs.    The  Canadian  goose  to  domesticated  in  sevenu 
E laces,  and  is  not  considered  uncommon  in  England.   It  to  the  most  ornamental  of  the  goose  kind  on  water 
n  pleasure.grounds.  and  to  abundant  in  the  Duke  of  Devonshire's  park  at  Chiswick. 

7515.  Breeding.  One  gander  is  generally  put  to  five  geese :  the  goose  lays  from  eleven  to  fifteen  eggs ; 
and  the  period  ef  incubation  is  from  twenty.seven  to  thirty  days.  A  nest  should  be  prepared  as  soon  as 
the  female  begins  to  carry  straw  in  her  bill,  and  by  other  tokens  declares  her  readiness  to  lay.  Thto  Is 
eenerally  in  March,  and  sometimes  two  broods  are  produced  within  the  season ;  an  advantage  obtainable 

r  hiih  feeding  through  the  winter  with  sound  com,  end  on  the  commencement  of  the  breeding  sea^n 
lowing  them  boiled  barley,  malt,  fresh  grains,  and  fine  pollard  mixed  up  with  ale  or  other  stimulants.  A 
good  gander  sits  near  hto  geese  whilst  they  are  sitting,  and  vigilantly  protects  them.  Feeding  upon  the 
nest  to  seldom  required ;  and  it  is  unnecessary  to  Uke  anv  of  the  gosAngs  from  the  mother  as  hatched) 
but  pen  the  goose  and  her  brood  at  once  upon  dry  grass  well  sheltered,  putting  them  out  Ute  in  the  mom. 
ing,  or  not  at  all  in  severe  weather,  and  ever  taking  them  in  carlv  in  the  evening.  The  first  food  may  be 
similar  to  that  recommended  for  the  duck,  such  as  barley  meal,  bruised  oats,  or  fine  pollard,  with  some 
cooling  green  vegetables,  as  cabbage  or  beet  leaves  intermixed. 

751&  Rearing.  At  first  setting  at  liberty  the  pa«turagc  of  the  goose  should  be  limited  j  otherwise,  if 
allowed  to  range  over  an  extensive  common,  the  gulls  or  goslings  will  become  tired  and  cramped,  and 
•OHM  of  them  wiU  £sU  behind  and  be  lost    Mowbray  advtoes  to  destroy  all  the  hemlock  and  nightshade  in 
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tbetr  range :  and  he  says  he  ha«  known  them  killed  by  swallowii^  "P*^  °^  7^^-    As  the . 

pretty  weli  feathered,  they  become  ako  too  Urge  to  be  brooded  beneath  toe  mother**  wing,  and  at  they  will 


^  ^  I  »iiv^    k#«7VX^aa««  cfta«rv   irv%^  aasaQv  ^0%^  %^^   «#■  «M»\«v«a  n^^mM^gmm^mm  «*■«  mma/*r^9m%.m   m    ««  aav^y  «»■««•  mm   %,Mmvj    W  au 

then  sleep  in  groups  by  her  side,  they  must  be  well  supplied  with  straw  beds,  which  they  will  coaverC  toio 
excellent  dung.  Being  able,  says  Mowbray,  to  firequent  the  pood  and  range  the  common  at  Urge,  the 
young  geese  will  obtain  their  living,  and  few  people,  fkTourably  situated,  allow  them  any  thing  more,  ex. 


cepting  the  Tegetable  produce  of  die  garden.'  But  it  has  been  hU  constant  practice  always  to  dispense  s 
moderate  c^uantity  of  any  soUd  com  or  pulse  at  hand  to  the  flodu  of  stote  geese,  both  momtnc  and  erca. 

.,  .        .,  .  .         ,  .  » carrots 

By  such  ftill  keeping  his  geese  were  ever  in^a  fleshy  state,  and  attained  a  Urge  site ;  the  young  ones  were 


Ing,  on  their  going  out  and  their  return,  together,  in  the  evening  more  especially,  with  sucJi  greens  aa 
chanced  to  be  at  command :  cabbage,  raangeUwursel  leaves,  lucerne,  tares,  and  ooca^onally  sBoed  carrots 
By  such  ftill  keeping  his  geese  were  ever  in  a  fleshy  state,  and  attained  a  large  site ;  the  young  ones  were 
also  forward  and  valuable  breeding  stock.  Geese  managed  on  the  above  mode  witt  be  speedUy  Ikttcned 
green,  that  is,  at  a  mouth  or  six  weeks  old,  or  after  the  run  of  the  com  stubbles.  Two  or  tiuee  weeks 
•fter  the  Utter  must  be  sufficient  to  make  them  thoroughly  fat  A  goose  fiutened  entirely  on  the  stobblee 
is  to  be  preferred  to  any  other ;  since  an  over-fkttened  goose  is  too  much  in  the  oflUcake  and  greeae-tub 
style,  to  admit  even  the  Ideas  of  delicacy,  tender  firmness,  or  true  flavour;  but  when  needAil  to  laAtai 
them,  the  feeding-houses  already  recommended  for  hens  C7474.)  are  most  convenient  With  dean  and 
renewed  beds  of  straw,  plenty  of  clean  water,  oats,  crushed  or  otherwise,  pea  or  bean  meal  (the  Utter, 
however,  coarse  and  ordinary  food),  or  pollard  mixed  up  with  skim-milk,  geese  will  fetteo  pleasantly  and 
speedily. 

7517.  Feathers.  Pennant,  in  describing  the  methods  used  in  Lincolnshire  in  muiagiag  geese,  saya, 
**  They  ant  pludied  five  times  in  the  vcar ;  first  at  Lady^ay  for  the  feathers  and  quills,  and  four  times  for 
the  feathers  only,  between  that  and  Michaelmas.^*  He  says,  he  saw  the  operation  perlbnned  on  gosUogt 
of  six  weeks  old,  nrom  which  the  feathers  of  the  tails  were  plucked,  and  that  numbers  die  of  the  operatioa. 
If  the  weather  immediately  afterwards  proves  cold.  This  seems  a  cruel  practice,  and  surely  would  be 
|)etter  left  off    Lean  geese  fUmish  the  greatest  quantity  of  down  and  feathers,  and  of  the  best  quality. 

7518.    The  mute  or  tame  twan  (C^gnus  mansuetus  L^yfg.  942.)  has  long  been  known 

in  Englancl,  but  is  only  found  wild  in  Rus- 
sia and  Siberia.  It  has  been  presenred  by 
the  severity  of  tlie  laws,  which  have  long 
accounted  it  felony  to  steal  their  eggs.  For- 
merly they  were  fattened  at  Norwich  for  the 
dty  feast,  and  commanded  a  guinea  each. 
The  foot  of  the  swan  possesses  nearly  the 
same  property  as  that  of  the  goose ;  and  the 
skin  was  formerly  held  to  contain  medical 
properties.  At  present  swans  are  chiefly  to 
be  considered  as  ornamental  in  pleasure- 
grounds,  clearing  water  from  weeds  ^^ 
occasionally  affording  cygnet  and  some  swan  down  feathers  and  quills.  It  is  a  curious 
circumstance  that  the  ancients  considered  the  swan  as  a  high  delicacy,  and  abstained  Irom 
the  flesh  of  the  goose  as  impure  and  indigestible. 

75191  Other  $peaet  are,  first,  the  swan  goose  (A.  cygn6ldes  L.).  TfiU  is  of  an  intennedUte  siae  between 
fhe  tame  swan  and  the  common  goose,  with  Uie  last  of  which  they  will  breed :  and  although  they  vary 
considerably  in  their  colours,  the  species  is  always  known  by  a  knob  on  the  bilL  The  two  others  which 
have  been  dom^ticated  with  us  are  the  Canadian  and  the  ^syptian  species.  Tlie  first  is  e^uallv  valuable 


with  the  common  goose,  and  Is  very  ornamental  in  ponds  j  the  latter  u  imiw  become  very  rare.   The  black 
swan,  once  considered  a  prodicy,  U  abundant  in  various  parts  of  New  Holland  or  Australia. 
759a  Bearing.    The  swan  feeds  like  the  goose,  and  has  the  same  fkmiUarity  with  its  keepers,  kindly 


and  eagerly  receiving  bread  which  is  oflFbred,  although  it  is  a  bird  of  courage  equal  to  its  apparent  pride, 
and  both  the  cock  and  hen  are  extremely  dangerous  to  approach  during  incubation,  or  whifrt  their  brood 
Ss  young,  as  they  have  sufficient  muscular  force  to  break  a  man's  arm  with  a  stroke  of  their  win^  They 
both  labour  hard  In  forming  a  nest  of  water  pUnts,  long  grass,  and  sticks,  generally  in  some  retired  part 
or  inlet  of  the  bank  of  the  stream  or  piece  of  water  on  which  they  are  kept  The  hen  becins  to  Uy  in 
Fd)ruary,  produdng  an  egg  every  other  day  until  she  has  depoAtea  seven  or  eight,  on  which  she  sits  dx 
weeks,  although  Buflbn  says  it  Is  nearly  two  months  before  the  young  are  excluded.  Swans*  eggs  are 
much  larger  than  those  of  a  goose,  white,  and  with  a  hard  and  sometimes  tuberous  shell  The  cygnets 
are  ash-oolour^  when  they  first  quit  the  shell,  and  for  some  months  after ;  indeed  thejr  do  not  change 
their  colour,  nor  begin  to  moult  their  plumage,  until  twelve  months  old,  nor  assume  thefr  perfect  glossy 
whiteness  until  advanced  in  their  second  year. 

75S1.  Peaikert  amd  doum.  Where  the  living  swan  Is  plucked,  only  the  ripe  down  should  be  taken  ftom 
each  wing,  and  four  or  five  feathers^  This  may  be  repeated  to  the  extent  of  three  times  ba  the  oovne  of 
a  summer. 

7523.  The  bustard  (O'tb  t&rda  Z.,  Jig.  942.)  is  a  native  of  England,  the  largest  mdi- 
genous  land  bird  in  Europe,  the  cock  generally  weigh- 
ing from  twenty-five  to  twenty-seven  pounds.  The 
neck  a  foot  long ;  the  legs  a  foot  and  a  half.  It  flies 
with  some  little  difiiculty.  The  head  and  neck  of  the 
cock  ash-coloured ;  the  back  barred  transversely  i^-ith 
black  and  bright  rust  colour.  The  greater  quill  fea- 
thers black,  the. belly  white;  the  tail,  consisting  of 
twenty  feathers,  marked  with  broad  black  bars :  it  has 
three  thick  toes  before,  and  none  behind. 

73SS.  Three  spedet  of  bustard  are  found  in  England ;  that 
called  the  little  bustord  (0.  tfetrax)  dilftis  chiefly  in  siae,  not 
being  larger  than  a  pheasant  Bustards  were  known  to  the  an. 
cienta  in  Africa,  and  In  Greece  and  Syria ;  are  supposed  to  live 
about  fifteen  years  |  are  gregarious,  and  pair  in  •pnng>  lay^g 


^^j.        only  two  eggs,  nearly  of  the  slse  of  a  goose  mr,  of  a  pale  oUve 
^  -    brown,  marked  with  spots  of  a  darker  hue.    They  sit  about  five 


weeks,  and  the  young  ones  run,  like  partridges,  as  soon  as  ddi. 
vered  ftnm  the  snelL  The  cocks  will  fight  until  one  is  killed  or 
feUs.    Their  flesh  has  ever  been  held  most  delicious :  they  arc 
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.  fed  upon  tJM  ume  food  m  the  turkey.  There  were  (brtnerly  great  floek*  of  bus£utl«  in  thU  country 
upon  the  wjutet  and  in  the  wolds,  particularly  in  Norfolk,  Cambridgeshire,  and  Dorset,  and  in  various 
partd  of  Scotland,  where  Uicy  were  hunted  with  greyhounds,  and  were  easily  taken.  Buffbn  was  mit- 
taken  in  his  supposition  that  these  birds  are  incaY>St>le  of  lieing  propagated  in  the  domestic  state,  rhtefly 
on  account  of  the  difficulty  of  providing  them  with  proper  food,  which,  in  their  wild  state,  he  descrilxM  to 
be  heath.t)erries  and  large  eaith-worms.  Probobly  the  haw  or  whitethorn  ^lerry  might  succeed  equally 
well  To  those  who  aim  at  variety  and  noveltv  in  this  line,  the  iNistard  appears  peculiarly  an  object  for 
propagation  and  Ipcrease,  since  the  flesh  is  or  unrivalled  excellence ;  and  it  is  probable  this  fowl  will 
render  great  wei(^t  of  flesh  for  the  food  consumed. 

Sect.  IV.     Dueases  of  Poultty, 

7524.  The  diseaati  of  poultry  are  generally  the  result  of  improper  nourishment  and 
lodging,  ^d  the  best  mode  of  cure  is  by  the  immediate  adoption  of  such  as  is  proper. 
When  that  will  not  succeed,  very  little  help  can  be  derived  from  medical  assistance ;  at 
least  as  that  art  stands  at  present  with  respect  to  poultry.  In  fact,  as  Mowbray  observes, 
the  far  greater  part  of  that  grave  and  plausible  account  of  diseases  to  be  found  in  our 
'common  cahle  and  poultry  books  is  a  farrago  of  absurdity,  the  chief  ground  of  which  is 
random  and  ignorant  guess-work. 

7525.  Conumm/owls  are  attacked  by  the  pip,  roup  or  caUrrh,  the  flux,  constipation,  and  vermia  The 
pip  is  an  outside  skin  or  acale,  growing  on  the  tip  of  the  tongue,  and  is  cured  by  tearing  off*  the  skin  with 
the  nail  and  rubbing  the  tongue  with  salt  Imposthume  on  the  rump  Is  called  the  roup,  which  term  is 
also  applied  to  catarrh,  to  which  gallinaceous  fowls  are  very  subject  The  imposthume  is  to  be  opened,  the 
core  thrust  out,  and  the  part  washed  with  salt  and  water.  Generous  food  and  warmth  is  the  only  cure  in 
the  catarrh.  The  flux  is  to  be  cured  with  good  solid  food ;  and  its  opposite,  oonstii>ation,  with  scalded 
bran  mixed  with  sklnumilk  or  pot  liquor,  adding  a  small  quantity  of  sulphur.  Vermin  appear  in  conse- 
quence of  low  keep  and  want  of  cleanliness ;  the  simplest  remedv  is  to  allow  plentv  of  sand  and  ashes  for 
the  birds  to  roU  in,  and  to  keep  their  houses  and  roosts  sweet  and  clean,  white. washing  them  two  or  three 
times  a  year. 

7SSfi.  The  r<mB  is  a  very  common,  and  one  of  the  most  ftlal,  complaints  to  which  chickens  are  subiect 
Those  attacked  oy  the  disease  are  constantly  coughing  and  gaining  for  breath.  Upon  dissection  the  wind, 
pipe  is  found  almost  closed  up  by  great  numbers  of  small  red  worms,  which,  in  a  certain  stage  of  their 
growth,  congregate  into  bundles  large  enough  to  stop  respiration,  and  which,  if  the  sufferer  cannot  dis. 
charge  at  the  mouth,  soon  produces  sullbcation.  Decoctions  of  the  common  yellow  Linftria  vulgaris  {Hort. 
Brit.  15345.)  is  given  as  drmk,  which,  being  nauseously  bitter,  is  supposed  ofltasive  to  the  worms ;  but 
I  some  mercurial  preparation,  taken  Inwardly  or  a{^ied  outwardly,  would  answer  the  purpose,  and. 


perhaps  some  mercurial  preparation,  taken  Inwardly  or  a] 

If  efflectual,  would  save  thousands  of  chickens  every  year. 

7527.  But  the  catarrh  is  the  chief  disease  to  which  chic 


.  .    tf.    This  suggestion  has  never  been  tried. 

7527.  But  the  catarrh  is  the  chief  disease  to  which  chickens  and  fowls  are  liable :  and  when  the  malady 
becomes  conflrmed  with  running  at  the  nostrils,  swollen  eyes,  ftc.  they  are  termed  roupy,  and  the  disease 
is  infectious.  They  should  now  be  separated,  and  kept  in  a  warm  apartment  and  well  fed.  Roupy  hens 
seldom  lay,  and  their  eggs  are  unwholesome.  In  chickens  this  disease  is  called  the  chip :  they  are  seen 
shivering,  pining,  and  dyins  in  comers,  apparentiy  flrom  cold,  though  they  are  in  fhct  in  a  fever.  Abundant 
warmth  and  rich  food  are  the  only  remedies. 

75S&  Broken  Icps,  winfft  or  toes  may  be  set  and  spliced,  and  will  recover :  the  head  being  raw  and  the 
eyes  blinded  from  flghting,  wpsh  the  eyes  with  milk  and  water,  and  the  head  alternately  with  brandy  in 
which  is  a  few  drops  of  laudanum,  and  with  ftesh  butter.  A  cock*s  spun  being  too  long,  impeding  his 
walk  and  wounding  his  legs,  they  should  be  cut  carefUlly  with  a  shaip  pen-knife,  but  not  too  near  the 
quick,  every  three  montha 

75S9.  Grew,  are  subject  to  the  gaigle,  or  stoppage  in  the  head,  the  consequence  of  cokL  House  the 
patient,  and  give  garlic  beat  up  with  tnA  butterj  or  toast  and  ale,  with  a  little  confinement,  will  succeed 
equally  weU. 

7590.  AUpouUry,  when  young,  are  apt  to  be  carried  off  by  rats  and  other  vermin,  which  must  either  bt 
vigilantiy  guarded  against  or  destroyed. 

Skct.  V.     Birds  ofLuatury  which  are  or  may  be  cultivated  by  Fearmen. 

7531.  Bhda  (^luxury  include  the  pigeon,  pheasant,  partridge,  quail,  grouse,  singing 
birds,  and  birds  kept  as  curious  objects. 

7532.  Of  the  pigeon  (Cblumba  Z.)  there  are  three  species  and  many  varieties  in  culti- 
vation. The  species  are  the  common,  ring,  and  turtle  doves,  all  natives  of  Britain. 
The  varieties  of  the  common  pigeon  enumerated  by  Linnsus  amount  to  twenty-one ; 
but  those  of  the  pigeon-fanciers  to  more  than  double  that  number.  The  ring-dove  (C* 
PaKimbus  X.)  and  the  turtle-dove  {C.  THirtur),  with  the  greater  number  of  the  varieties, 
are  cultivated  only  by  a  few  persons,  known  as  pigeon-fanciers;  but  the  common  pigeon 
of  different  colours  is  cultivated  for  the  table. 

753&  TheficMk  of  the  young  pigeon  is  very  savoury  and  stimulating,  and  highlv  valued  for  pies ;  that  of 
the  fulUaged  pigeon  is  more  suostantial.  harder  of  digestion,  and  in  a  consideral>le  degree  heating.  JMaek 
or  dark  feathered  pigeons  are  dark  fleshed  and  of  hi^  flavour,  inclining  to  the  game  bitter  of  the  wild 
pigeon.  Llgbt.ooloured  feathers  denote  light  and  delicate  flesh.  The  dung  of  pigeons  is  used  for  tanning 
upper  leathers  for  shoes ;  it  is  also  an  excellent  manure  Pigetms  are  now  much  less  cultivated  than  for. 
mcrly,  being  found  injurious  to  com  fields,  and  emeciallv  to  fields  of  peas ;  they  nx%  however,  very 
ornamental  A  few  may  be  kept  by  most  formers,  and  fed  with  the  common  poultry;  and  some  who  breed 
domeitic  foirts  on  a  large  scale  may,  perhaps,  find  it  worth  while  to  add  the  pigeon  to  their  number. 
75S1  The  varkijf  of  pigeon  most  suitable  for  the  common  pigeon-house  is  the  grey  pigeon  (Jg-  M4u), 
944  inclining  to  ash-colour  and  black,  which  generaUy  shows  flruitflilness 

^^        by  the  redness  of  the  eyes  and  feet,  and  by  the  ring  of  gold  ookwr 
which  is  about  the  neck. 

753S.  The  varieties  at  the  foncy  breeders  are  numerous,  and  dis. 
tinguished  by  a  variety  of  ditforent  names,  as  carriers  IJijg.  9451  a), 
croppers,  powters,  horsemen,  runts,  jacobines,  turbits,  helmets,  nuns, 
tumblers  (6),  barbs,  petits,  owls,  spots,  trumpeters,  shakers,  turners, 
flnikins,  &c.  F^m  these,  when  diifbrentiy  paired,  are  bred  iMutaid 
pigeons  j  thus  Arom  the  cropper  or  powter  Mid  the  carrier  is  bred  the 
powting  horsemen  (c) ;  ftrom  the  tumbler  and  the  horsemen  dragoons, 
4rc; 

4   A   4 
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r  Aufuit,  u  the  birdi  we  th 
I  the  old  are  apt  to  fly  away. 


»i%s;5r^fi55;^«is?^ 
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T5S7,  Ji  breediniK  \l\k  ptoebn  htfu  two  WhRe*  ejnn,  'wMeh  produoe  young  ones  of  diffaent  tesea.  When 
Che  CMS  aie  latd,  the  ftfiaale  t\ta  fifwaii  day*,  not iMhhQng^the  three  days  the  U  employed  in  laying,  and 
k  neUeved  at  )nterval>  by  the  mate.  The  turfia  tore  geherally  pretty  regular.  The  female  nsoalfy  nts 
ftom  about  ilte  in  the  evening  tHl  ntne  the  next  nwmliig;  at  which  time  the  male  supplies  her  place^ 
while  she  la  seeking  tefteshmtat  abroad.  Thus  they  stt  altelmately  till  the  young  are  hatched.  If  the 
female  docs  not  return  at  the  expected  time,  the  tnue  seeks  her,  and  drives  her  to  the  nest ;  and  should 
he  Mi  his  turn  be  neg^ectfUl,  she  retaliates  with  eoual  severity.  When  the  young  ones  are  hatched,  they 
only  require  warmth  fbr  the  first  three  days ;  a  task  which  the  female  takes  entirely  upon  herseir,  and 
never  leaves  them  except  for  a  few  minutes  to  take  a  Hltle  food.  After  this  they  arc  fed  about  ten  days, 
with  *hat  the  old  ones  nave  picked  op  in  the  fit-Mi,  and  kept  treasured  in  their  crops,  Hrom  whence  they 
safisfy  the  craying  appetUe'orthcir  young  Ones;  who  receive  It  very  greedily.  This  way  of  supplying  the 
TtNMig  with  food  fVom  the  ett)p.  In  birds  of  th^pigeon-kind,  dlff^s  fVom  all  othenL  l*he  pigeon  has  the 
urgmr  crop  of  any  bird,  fat  Its  sin* ;  "which  is  also  aUM»  pectillar  te  the  kind.  In  two  that  were  dissected 
by  an  eminent  anatomist,  it  was  found  that,  upon  blowing  the  air  into  the  windpipe,  it  distended  the  crop 
or  gullet  to  an  enormous  Att.  Pigeons  live  entirely  upon  frrain  and  water ;  these  being  mixed  together 
in  the  crop  are  digested  in  proportion  as  the  bird  lays  in  lu  provision.  To«ng  pigeons  are  very  ravenous, 
which  necessitates  the  old  ones  to  lay  in  i  more  pIcntHUl  supply  than  ordinary,  and  to  give  it  a  sort  of 
htif  maceration  in  the  crop,  to  make  It  fit  for  their  tender  stomaeha  The  numerous  glands,  assisted  by 
air  and  the  heat  of  the  bird's  body,  are  the  necessary  aipparatus  for  secreting  a  sort  of  pap,  or  nutky  fluid 
(eonmicMiIy  ciillcld  pige6n*s  milk) :  but  as  the  food  macerates,  it  also  swells,  and  the  crop  is  considerably 
dVlsit^'  irthe  crop  were  fltlcd  with  solid  sabstances,  the  bird  could  not  contract  it ;  but  it  is  obvious  the 
biVd  itas  the  power  to  compress  Its  crop  at  pleasure,  and,  by  discharging  the  air,  can  drive  the  food  out 
alBb,-w^l^  is  forced  up  the  gullet  with  great  ease.  The  young  usually  receive  this  tribute  of  aflfection 
ttoxa  the  crop  three  times  a  day.  The  male  for  the  most  part  feeds  the  young  female,  and  the  old  female 
— Vformy  the  same  service  fbr  the  young  male  While  the  young  are  weak,  the  old  ones  supply  them  with 

>d'  macerated  suitable  to  their  tender  fVame ;  but,  as  they  gain  strength,  the  parents  give  it  less  ] 


food'  macerated  suitable  to  their  tender  fVame ;  but,  as  they  gain  strength,  the  parents  give  it  less  prepar. 
atlon,  and  at  last  drive  them  out,  when  a  craving  appetite  obliges  them  to  shift  for  themselves ;  for  when 
pigtoos  have  plenty  of  food,  they  do  not  wait  for  the  total  dismission  of  their  young ;  it  being  a  commoD 
thingto  see  young  ones  fledged,  and  eggs  hatching  at  the  same  time  and  in  the  same  nest 
7*w.  Thi  terms  applied  to  pigeons  of  diflF^rent  ages  are,  the  youngest,  when  fed  by  the  cock  and  hen. 

Ein,  at  whteh  age  they  arc  most  in  demaiid  for  pies.  Under 'six  months  of  age,  they  are  termed 
fk^n ;  at  that  age  they  begin  to  t>r6ed,  and  th)en«  or  earlier,  they  are  in  the  fittest  state  for  removal 
ttrange  sltuiition. 
*J59b.  In  retpett  to /bod,  pigeons  are  t>t^tirely  gtanfVorous,  and  very  delicate  and  cleanly  in  their  diet ; 
they  ^iff  soHiklinci>al  gr^n  kromatlC  «egetiMea/but  a^  fbiMest  of  seeds ;  and  Ures,  and  the  smallest 
kind  of  horse-beans,  is  the  most  suitable  food  both  in  point  of  economy  and  fattening  qualities.  Peaa, 
Wheii;  bU<iW:Wheat,  and  ev«n  bkili^,  oau;  ate.,'  are-  aMo  eitten  by  pi^Seons,  but  old  tares  may  be  reckoned 
their  t«ry  IJest  fbod  ;  new  tAres.  peas,  or  beans,  are  reckoned  scouring.  Wherever  pigeons  are  kept,  the 
b(^t  way  to  keep  tbeih  chiefly  at  nome,  and  thereby  both  prevent  their  being  lost,  and  their  doing  injury 
to  co^-crotM,  is  to' feed  them  well :  this  Is  also  the  only  way  in  which,  in  modem  times,  they  will  aflbrd 
abiinidai^de  of  fkt  and  dchecte  sqtiabs  for  the  table,  Wlrtch,  weM  fed,  they  will  do  every  month  in  the  year, 
and  thus^ffhrd  i  constant  tappfy  of  delicate 'stlmulatisrg  food.  Pigeons  are  generally  fed  in  the  open  air 
adjoining  th^ir  6pte  or  housC ;  tmt  In  Inelement*wekther,  or  to  attAch  new  jrigeons  to  their  home,  both  food 
and  titwt  should  be  glVehlriteinally.  Thai  thislnay  be  Aoito  without  waste,  and  without  flrcquenlly  dls. 
turtihg  thfe'lJhrd*,  two  cbntfiranceif  ate'ln^VMle  s  'the  ftrst  1»  ihe'ineatLbox,  or  hopper,  from  whence  grain 
or  pulse  descends  ttom  the  hopper  as  eaten  out  of  a  kmkn  shaUoMT  box ;  the  next  is  tlie  weUer-boUle,  an 
oWile,  16hg,  n4kedl)0(tl«;l%Ve4ed  iri  aimairbasln  to  which  it  servea  ad  a  reservoir.  Any  bottle  will  do^ 
btttfhe  big(%nsar^'k^|^t'U>)|l%hf  on  ^nddMy  inch  a*  ivhenirevArsed  ptewnt  a  flat  topi 

'79ia'  Pigeam  beingj&MqfsMt, ^htt UeklllcdaWgAMiJoiir  Is |Aa6ed  In  the  midst  of  the  pigeon.house, 
ol^lirt  (heop<!n  ait  n^r  it  It  s«emstheM  binls-a(«ro*dof  salt  aiiid  hoi  subsUnces,  and  consUnUy  swallow 
siiiiiltstMtei  tb  p^dniot«dii(Mtfen.'  <Th^  loA)^/' is  thiM'comdosed:  '  OvaT«l  or  drift-sand,  unctuous  loam, 
thfetWMAof«i«ld^an[drnMi*,'»gallMI  of'ekcb>>hb«Mllaict)esttbsUtuted  for  rubbish,  a  leas  quan. 
tity  of  the  former  will  sufl^ce) ;  one  pound  of  cummin-seed,  one  handfUl  of  bay.4uilt ;  mix  with  stale  urine. 
Indoee  this  in  jars,  corked  or  stopped,  holes  being  punched  in  the  sides,  to  admit  the  beaks  of  the  pigeons. 
Tlinaii*ay»M^(9d)aki»ad.   aihey  wrcr  Tdry>foQ«of  l^i»«*ll«^WfV  »*<IM^revcnts  them  ftom  pecking  the 

xleatSm^%  oAe^St^]£?%'1sr£'iiW^S^^  :  the  want  of  it  in  a  dovecote 


4ift'«6cM'l¥nder'tb4  plibb  tt  Htftidnde-iaot-lote  appvoaohed^sind  the>bivds,'Uoth  young  and  old,  wUl  be  so 

«joyi 
_    .    Qcea 
'av^i.  Often  renewed. 


r^i^iW^th  l^f^nuipi  |md  hcpffiepr^  Wifh  their  pwj^  e^Kcr^epli  ^.f^  tht^i  can  enjoy  no  health  or  oomfiwt. 


7542.  Pigeon-homes  are  of  three  Unds,  small  bMUd^ieMes  ^^^^pnwiits,  trees,  or  against  the  ends  of 
houses ;  lofts  fitted  up  with  holes  or  nests ;  and  detached  buildings,    llie  first  are  generally  too  small  to 


n?h  WnijMmd  tepffiauradLwitti  their  pwj^  PP'^lfjb^.fl^^i 

%\xXs  IS  often  80;inducea.   Mowbray's  wcfe  cleaned  dally,  InorOugi 

^  the  yM^ioA  «f  ^M'd^i^^;  ^IhtfWodt^i^ed  With'tifled  'gravel; 

HgeanJumses  are  of  three  kinds,  small  bMlld^ieMes  ^i^pnppi 

iofts  fitted  up  with  holes  or  nests ;  and  detached  buildings,  liie 
|a^  ^«^f8^fmibf;og^|m4  ajc^^SQ^tQo  #uhMct  fa)  variat^oni  pf  tgmpwiture ;  and  the  last,  on  the  other 
d,  #fe  now.ih«l»ys  top.l^rge,  apd  therefolri?  the  tnoit  suitHmfc '^rtppp  farmer  is  a  lofl  or  tower  rising 
a  a  building  in  w^Uh  no,noJsy  opcratidn  is  carried  ,6a    Thfe  io(w  of  any  of  the  farm.buildiogs  at  a 


„ ,.__  fton>  the  thrcshingtmacnine  are  si^lt^ble,  or  a  loft  or  ihynr  over  any  deUched  building  will 

aoswei.well :  but  the  best  situation  qf  all  Is>  tower  rais^  froih  ttie  range  of  poultry.buildings,  where 
tjiersi  is,  such,  a  range,  as  the  pigepns  can  thus  be  mprb  eohvcnlcbtly  treated,  and  will  feed  very  leadily 
WAth  dpm^tic  poultry,  ior  a  lower  of  this  sort,  the  roiincjl  forin  should  be  preferred  to  the  square :  bew 
oawse  the  j^HM  cannot  fO  cns^  icowe  at  lb  em  ih,  Che  fpriitef  as  in  ttie  latter.    It  is  also  much  more  ram. 


S¥*^«9  %  ^%  ^PP^f^'^iuf^^  Xwi}me  f^^ufld.upo^  fLd  axis,  it  Is  possible  to  visit  all  the  nests  in  the 
houft^  witKout^he  least  difficKjUy ;  "Vhiin  cannot  be  so  easily  done  in  a  house  of  the  square  form.  And 
in  order  to  hinder  rats  from  climbing  up  the  outside  of  it,  the  wall  should  be  covered  with  tin-plates  to  a 
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certain  hdflik,  m  about  a  foot  and  a  half;  which  should  prpfoct  out  three  or  ftmr  Inchee  at  the  top^  toprerent 
their  getting  up  more  eflkctually.  A  ooanmoo  mode  in  France  ii  to  raiae  a  boarded  room  on  a  strong  post 
powerfUUy  braced  {M-  9i&)>  the  interior  tide*  of  which  are  lined  with  boxes  for  the  birds  {,a\  and  the 
exterior  east  and  west  sides  with  balconies,  or  siDs  fbr  them  to  alight 
on  and  enter  their  boxes  (Jb).  The  north  and  south  sides  are  lined 
with  boxes  inside,  but  without  openings,  as  being  too  cold  on  the  one 
front,  and  too  warm  on  the  other. 

754a  The  interior  of  the  pimeomJ^atue  must  be  lined  with  nests  or 
iNdes ;  subdirided  either  by  mme,  as  in  the  ancient  mural  jrigeon. 
houses ;  by  boards ;  or  each  neat  composed  of  a  vase  or  vessel  of 
earthenware  fixed  on  its  side  Horiaootal  shelves  (Jg.  917.},  divided 
vertically  at  three  feet  distance,  are  generally  es. 


teemed  preferable  to  every  other  mode ;  the  width 
of  the  shelf  may  be  twenty  inches^  the  height  be. 
tween  shelf  and  shelf  eighteen  Inches ;  jod  a  slip 
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of  board  three  or  four  inches  high  Is  carried  along 
the  front  of  the  partitions  to  keep  in  the  nests. 
Sometimes,  also,  a  partition  of  similar  height  is 
fixed  in  the  middle  of  each  three.feet  division, 
which  thus  divides  it  into  two  nests.  This  Mow. 
bray  and  Girton  concur  in  recommending,  as  likely 
to  prevent  the  young  from  running  to  the  hen 
when  sitting  over  fresh  ens,  and  perhaps  occasion, 
ing  her  to  cool  and  addle  them ;  for  when  the  young 
are  about  a  fortnight  or  three  weeks  old,  a  good  hen 
will  leave  them  to  the  rare  of  the  cock,  and  lay 
again.  Some  prefer  breeding.holes  with  no  board 
in  front,  for  the  greater  convenience  of  cleaning 
the  nests ;  but  as  the  squabs  are  apt  to  flail  out  by 
this  practice  a  good  way  would  be  to  contrive  the  board  in  front  to 
slip  up  and  down  in  a  groove,  by  which  each  nest  might  be  cleaned 
at  pleasure.  As  tame  pigeons  seldom  take  the  trouble  of  OMking  a 
nest,  it  is  better  to  give  them  one  of  hay,  to  prevent  the  eggs  from 
rolling.  There  are  also  straw  buckets  made  in  the  form  of  uests, 
and  also  nests  or  pans  of  earthenware.  Where  pans  are  used,  it  is 
oommon  to  place  a  brick  between  them  (two  being  placed  in  a  breed. 
M^».         tw^     Tw   .J         u  *"K  hole),  for  the  cock  and  hen  to  alight  on  j  but  on  tlie  whole  straw 

nescs  are  oesL  xne  plgcon-house  has  two  entrances,  one  a  common-sised  door  for  man,  either  on  the 
ground  level,  or  to  be  ascended  to  by  a  ladder,  as  used  formerly  to  be  the  case ;  and  the  other  on  a  rising 
anove  the  roof,  and  insisting  of  wnall  holes  three  or  four  by  twelve  or  fourteen  inches,  for  the  entrance 
of  the  pigeons.  A  •eries  of  ranges  of  these  are  generally  placed  over  each  other,  in  a  boarded  front  looking 
to  the  south,  witji  a  shelf  to  each  range,  and  surrounded  by  a  row  of  iron  spikes  to  iwtect  them  from  catu 
The  elevaUon  of  pigeon  houses  (Aj.  yig.),  as  already  described,  are  of  entfteis  variety. 

7:44.  Tke  breeding  holes  constitute  the  fixtures  of  tlie  pigeon-house ;  its 
utentiU  are  the  hopper  and  bottle  already  described  (7539.),  a  barrel  or  box 
fbr  food,  a  step  ladder  to  reach  the  nests,  and  some  other  articles  not  pccu. 
liar  to  this  department  of  rural  economy.  The  pigeon-trap,  for  enticing  and 
entrapping  the  pigeons  of  others,  we  do  not  describe. 

734d.  Pigeons  in  new  lodgings  are  apt  sometimes  to  forsake  their  habit, 
ations.  Many  nostrums  have  bwn  recommended  to  prevent  them  from  doing 
so ;  but  if  squabs  be  selected,  cleanliness  and  security  attended  to,  and  a  salt 
cot  placed  in  or  near  the  house,  there  will  be  little  danger  of  this  taking 
place  Fumigation  with  highly  odoriferous  drugs,  or  even  assafcrtida,  is 
also  said  to  attract  pigeons  to  a  neglected  dovecote,  or  attach  them  to  a  new 
one 

75td  Diseases  of  pigeons.  Fancy  pigeons,  being  many  of  them  monstrous 
productions,  are  very  suMect  to  diseases.  Oirton  enumerates  upwards  of  a 
dozen,  with  their  cures,  including  the  corruption  of  the  egg  in  tlie  uterus 
from  over  high  feeding ;  a  gorged  crop  (h>m  voracious  feeding ;  insects  from 
filthiness  in  the  pigeon-house,  and  the  canker  from  cocks  fighting  with  each 
other.  Little  can  be  done  in  the  way  of  curing  any  of  these  diseases  other, 
wise  than  by  recurrence  to  the  proper  regimen :  if  this  does  not  speedily 
take  efltet,  it  is  better  to  put  the  bird  Aors  de  peine,  both  for  humanity's  sake 
and  to  prevent  infection.  Fortunately,  the  common  pigeon  reared  for  the 
table  is  litUe  liable  to  diseasee 
7547.  Laws  respecting  pigeons.  By  the  1st  of  James,  c.  xxvil.,  shootins, 
.  ^  ^,    ^  or  destroying  pigeons  by  other  means,  on  the  evidence  of  two  witnesses,  is 

punishable  by  a  fine  of  20a  for  every  bird  killed  or  taken }  and  by  the  £d  of  Oea  IIL  c  xxix.  the  same 
offence  may  be  proved  by  one  witness,  and  the  fine  is  20a  to  the  prosecutor.  Any  lord  of  the  manor  or 
freeholder  may  build  a  pigeon.house  upon  his  own  land,  but  a  tenant  cannot  do  it  without  the  lord's 
Uoence  Shooting  or  killing  within  a  certain  distance  of  the  pigMO-houae,  renders  the  person  liable  to 
pay  a  forfeiture 

7548.  Tke  common  pheamnt  (Phasianus  c61cbicus  X.)  »  •  natiTC  of  the  old  continent, 
but  not  of  America,  and  has  long  been  naturalised  in  the  wanner  and  most  woody 
counties  of  England.  It  is  very  common  in  France,  and  before  the  Revolution  used 
to  be  a  great  nuisance  to  the  farmers,  even  to  the  gates  of  Paris.  The  pheasant  runs 
fast,  but  flies  low  and  heavily ;  it  crows  not  unlike  the  common  cock>  being  of  the  same 
genus,  and  is  supposed  to  live  six  or  eight  years. 

7540.  Pheasants  are  both  granivorosu  and  carnivorous ;  they  ffced  upon  all  sorts  of  insects  and  vermin 
like  the  peacock,  and  are  said  to  be  greedy  of  toa*Js,  when  not  too  laree  to  swallow :  whereas,  according 
to  report,  they  will  not  touch  the  flwg,  of  which  ducks  are  so  fond.  They  are  prized  in  nark  scenerv  for 
their  beautifbl  plumage  and  showy  figure,  and  as  game  for  the  delicacy  of  their  flesh,  which  is  of  a  high 
flavour  and  alkalescent  quality.  It  U  in  season  in  autumn,  and  most  esteemed  when  under  a  year  old,  and 
very  tax.  Every  gentleman  who  has  a  well  wooded,  well  enclosed  park,  and  in  whose  woods  are  abundance 
of  such  evergreens  as  the  spruce  fir,  holly,  box,  broom,  &c.,  may  stock  it  with  pheasants  j  and  he  may 
preserve  his  stock  if  he  will  continue  to  supply  them  with  abundance  of  food,  and  deter  thieve*,  polew 
eats,  tte.    The  more  common  the  pheasant  becomes,  the  less  wiU  It  bo  subjected  to  the  attacks  of  those 
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75ja  rarkiki,  BetldM  that  which  msy  b«  oonndend  oommon  or  wild  In  thli  ooantijt  and  wUeh  if 
Cencrallv  of  a  brown  colour*  there  is  the  moU  and  silver,  nattTOi  of  China,  and  very  hardy  in  this  country, 
and  good  breeden.  The  ring-nccks,  natnres  of  Tktary,  bred  In  China,  very  scarce;  their  ptamagc  very 
beautiAiI.  The  white  and  pied :  both  sorts  will  intermix  readily  with  our  oommon  breed,  as  will  the 
Bohemia,  one  of  the  most  beautuUl  of  its  kind,  and  eoually  scarce.    The  golden  Yaiiety  is  genenlly  of 


the  highest  price,  and  the  oommoa  most  hardv,  and  of  the  largest  stae. 

7551.  Breeding.    In  a  wild  sUte  the  hen  pheasant  lays  from  eighteen  to  twenty  cggt  in  a  seaai 
seldom  more  tiian  ten  in  a  state  of  confinement    As  this  bird  has  not  hitherto  been  draiesticated. 


the  flesh  of  those  brought  up  in  the  house  is  much  inferior  to  that  of  the  wild  pheasant,  they  are  chieOr 
«-  replenishing  a  parli,  or  for  turning  out  in  well  enclosed  recluse  scenes,  which  they  wm 


aot  readily  leave  if  well  fed.  and  not  much  disturbed.  Hence  every  nroprietor  may  naturalise  them  at 
least  on  a  part  of  his  grounds ;  say,  for  example,  a  wood  with  glades  of  pasture  enclosed  by  a  close  paling 
or  high  wsdL  The  natural  nest  of  the  pheasant  is  made  on  the  ground,  and  composed  of  dry  grass  and 
leaves,  which  Iwing  provided  for  her  in  confinement,  she  will  always  Annge  pnmerly.  Ther  will  breed 
fteely  with  the  common  fowl }  but  as  neither  flesh  nor  form  are  improved  by  the  cross,  this  is  seldam 
resorted  toL 

7552.  In  stocking  a  pkeatantr^,  the  genersl  mode  Is  to  procure  eggs  fh>m  some  establishment  of  this 
sort  or  otherwise ;  and  the  following  are  the  directions  of  Castang,  af  given  in  Howbray*s  TVni/ijr  cms 
Pouiirff :  —  Eggs  being  provided,  put  them  under  a  hen  that  has  kept  the  nest  three  or  four  days ;  and  if 
you  set  two  or  three  hens  on  the  same  day,  you  will  have  the  advantage  of  shifting  the  good  eggs.  At  the 
end  of  ten  or  twdve  days,  throw  awav  those  that  are  bad,  and  set  the  same  hen  or  hens  again,  if  setting- 
hens  should  not  be  plenty.  The  hens  having  set  their  ftili  time,  such  of  the  young  pheasants  as  are  ahcauiy 
hatched  put  into  a  basket,  with  a  piece  of  flannel,  till  the  hen  has  done  hatching.  The  brood  now  come, 
put  under  a  frame  with  a  net  o«er  II,  and  a  place  for  the  hen,  that  she  cannot  get  to  the  young  pheasants^ 
but  that  they  may  go  to  her ;  and  feed  them  with  boiled  egg  cut  small,  boiled  milk  and  bread,  uum  cuitL 
ants*  ergs,  a  little  of  each  sort,  and  often.  After  two  or  three  davs  they  will  be  acquainted  with  the  call 
of  the  hen  that  hatched  them,  may  have  their  liberty  to  run  on  tne  grasspiat,  or  dsewhere,  observing  to 
shift  them  with  the  tun,  and  out  of  the  cold  winds ;  they  need  not  have  their  liberty  In  the  morning  till 
the  sun  is  up ;  and  they  must  be  shut  in  with  the  hen  in  good  time  In  the  evening.  Evenr  thing  now 
going  on  properly,  you  must  be  very  careftU  (in  order  to  guard  against  the  distemper  to  which  they  are 
liable)  in  your  choice  of  a  situation  for  breeding  the  birds  up;  and  be  less  aAraid  of  foxes,  dogs,  polecats, 
and  all  sorts  of  vermin,  than  the  distemper.  Castang  had  rather  encounter  all  the  tonaer  than  the  latter; 
for  those  with  care  may  be  prevented,  but  the  distemper  once  got  In  is  like  the  plague,  and  destroys  all  3 
hopea  What  he  means  by  a  good  situation  is  nothing  more  than  a  plare  where  no  poultry,  pheasanti 
turkeys,  &c  have  ever  been  keut;  such  as  the  warm  side  of  a  field,  orchsIM,  pleasure-ground,  or  | 


it  Is  proper  for  a  man  to  kttp  with  them*  under  a  temporarv  hovel,  and  to  have  two  or  three  dogs  cbaixied 
at  a  proper  distance,  with  a  lamp  or  two  at  night  He  has  known  a  great  number  of  pheasants  bred  up  in 
this  ihannCT  in  the  most  exposed  situations.  It  is  proper  for  the  man  always  to  have  a  gun,  that  he  may 
keep  off  the  hatriis,  owb.  Jays,  magpies,  ttc  The  dogs  and  Umps  shy  the  foxes  more  than  any  thing ; 
ana  the  dogs  will  give  tongue  ror  the  man  to  be  on  his  guard  if  smaller  vermin  are  near,  or  when  stroUen 
make  their  appearance.  The  birds  going  on  as  before  mentioned,  should  so  continue  till  Septembeit  or 
(if  verv  early  bred)  the  middle  of  August  Before  they  b^in  to  shift  their  long  feathers  in  the  tail,  they 
are  to  be  shut  up  in  the  basket  with  the  hen  regularly  every  night ;  and  when  they  begin  to  shift  their 
tail  the  birds  are  large,  and  becin  to  lie  out ;  that  is.  they  are  not  willing  to  come  to  pe  shut  up  in  the 
basket :  those  that  are  intended  to  be  turned  out  wild  should  be  taught  to  perch  (a  situation  they  have 
never  been  used  to) ;  this  Is  done  by  tying  a  string  to  the  hen's  leg,  and  obliging  her  to  sit  in  a  tree  all 
night :  be  sure  you  put  her  in  the  tree  before  sunset ;  and  if  she  fells  down,  you  must  persevere  in  putting 
her  up  again  tiD  she  hi  contented  with  her  situation ;  then  the  young  birds  will  follow  the  hen,  and  perch 
with  her.  This  being  done,  and  the  country  now  covered  with  com,  fruits,  and  shrubs,  Ac  they  will 
shift  for  themselves.  For  such  youn*  pheasants  as  you  make  choice  of  for  vour  breeding-stock  at  IxmK, 
and  likewise  to  turn  out  in  spring  following,  provide  a  new  piece  of  ground,  large  and  roomy  for  two  pens, 
where  no  pheasants,  &c.  have  been  kept,  and  there  put  your  voung  birds  in  as  they  begin  to  shift  their 
tallSL  ■  Such  of  them  as  you  Intend  to  turn  out  at  a  ftittire  time,  or  in  another  place,  put  into  one  pen 
netted  over,  and  leave  their  wings  as  they  are ;  and  those  you  wish  to  keep  for  Inreedloe  put  into  the  other 
pen,  cutting  one  wing  of  each  bml.  The  gold  and  silver  pheasantt  you  must  pen  earlier,  or  they  will  be 
off  Cut  the  wing  often ;  and  when  first  penned  feed  all  your  young  birds  with  barley.meal.  dou^,  com, 
and  plenty  of  green  turnips. 

75a3L  A  receipt  to  make  ahtm  curd.  Take  new  milk,  as  much  as  your  young  birds  require,  and  boil  it 
with  a  lump  of  alum,  so  as  not  to  make  the  curd  hard  and  tough,  but  custanClike.  Give  a  little  of  this 
curd  twice  a  day,  and  ants*  eggs  after  every  time  they  have  had  a  sufficient  quantity  of  the  other  food. 
If  they  do  not  eat  heartily,  give  them  some  ants*  eggs  to  create  an  ^>petite,  but  by  no  means  in  such  abun. 
dance  as  to  be  considered  their  food.  The  distemper  alluded  to  above  is  not  impmbably  of  the  same 
nature  as  the  roup  in  chickens,  contagious,  and  dependent  on  the  state  of  the  weatner,  and  finr  preven- 
tlon  requiring  similar  precautions,  when  a  pheasantry  Is  connected  with  a  piece  of  ground  covered  with 
bushes  or  shmbbery,  the  birds  may  he  bred  In  houses  or  pens,  and  afterwards  put  out  into  small  enclo. 
sures,  say  one  hundred  feet  souare,  with  f^oes  twelve  feet  high,  each  containing  abundance  of  low  ever, 
greens,  specially  the  sprace  fir,  and  an  artificial  or  natural  supply  of  water.  Under  such  an  arrangement 
the  hen  pheasant  will  hatch  her  own  egn,  and  the  following  directions  are  given  as  to  attendance  by  the 
same  experienced  person :  —  Not  more  than  four  hens  to  be  allowed  in  the  pens  to  one  co(A.  And  in  the 
Out  covers,  three  hens  to  one  cock  may  be  sufficient,  with  the  view  of  allowing  for  accidents,  such  as  the 


loss  of  a  cock  or  hen.    Never  put  more  eggs  under  a  hen  than  she  can  well  and  closely  cover,  the  eggs 

*--.•-  __j *.... J.     «.--_^  broods  to  be  joined  and  shifted  to  one  hen.   Common  hen  pheasants 

er,  will  sometimes  make  their  nests  and  hatch  thefar  own  egM :  but 
they  seldam  succeed  in  rearing  th^r  brood,  being  so  naturally  shy  ^  whence,  should  this  method  bedesired. 


flresh  and  carefUIljr  preserved. 

In  close  pens,  and  with  plenty 

they  seldam  succeed  in  rearing  tb^r  brood,  being  so  naturally  shy :  whence,  should  this  method  be  desired, 

they  must  be  left  entirely  to  themselves,  as  they  feel  alarm  even  In  being  looked  at    Eggs  for  setting  are 

generally  ready  in  April    Period  of  incubation,  the  same  in  the  pheasant  as  in  the  common  hen.    Phea. 

sants,  like  the  pea.fowl,  will  dear  grounds  of  uisects  and  reptiles,  but  will  spoil  all  walLtrees  within  their 

reach,  by  picking  off  eren  bud  and  leaf. 

7554.  Feeding.  Strict  cleanliness  to  be  observed,  the  meat  not  to  be  tainted  with  dung,  and  the  water 
to  be  pure  and  often  renewed.  Ants*  eggs  being  scarce,  hog-lice,  car. wigs,  or  any  insect  may  be  given ; 
or  artificial  ants'  eggs  substituted,  composed  of  flour  beaten  up  with  an  egK  and  shell  together,  the  pellets 
Wbbed  between  the  fingers  to  the  proper  sise.  After  the  first  three  weeks,  in  a  scarcity  or  ants^  eggs, 
Castang  gives  a  few  gentles,  procured  from  a  good  liver  tied  up^  the  gentles  when  ready  dropping  into  a 
panorboaof  bran;  to  be  given  sf    *     '         -      ^         -^      -  -^  -     w,     .  *_  ..  _ 

sants,  barley  or  wheat ;  generally  I 


sparingly,  and  not  considered  as  common  food.    Food  for  grown  phcau 

the  same  as  for  other  poultry.     In  a  cM  spilpg  hempseed*  or  other 

,    nd  will  forward  the  breeding  stock. 

in  keeping  ftmcM  pkeaiantt.  as  the  gold,  silver,  or  other  breeds,  the  best  i 

ground  containing  trees  and  bushes  with  a  weU  pabitad  cooper  netting,  a 

lave  a  house  or  lodge  for  supplying  water  and  food.    This  forms  by  fer  tl 


warming  seeds  are  comfortable,  and  will  forward  the  breeding  stc  ^ 

7555.  In  keeping  fan^  pkeasants.  as  the  gold,  silver,  or  other  breeds,  the  best  mode  is  to  endoae  a  few 
poles  of  ground  containing  trees  and  bushes  with  a  weU  pabited  cooper  netting,  and  in  some  concealed 
pait  to  have  a  house  or  lodge  for  supplying  water  and  food.  This  forms  by  fer  the  most  degant  aviary, 
and  is  the  only  one  that  at  all  times  appears  deaa  They  will  thrive  very  well,  however,  io  an  aviary  on 
the  common  coostruction. 


^ooi  VII. 


PARTRIDGE,  GROUSE,  LARK. 


]0()9 


7556.   I%i partridge  (  Tktrmo  Pirdiix^Jig.  949.)  b  •  natiTe  of  aU  the  temperate  regions 
of  Europe,  but  unable  to  sustain  rigorous  cold  or  intense 


7557.  PartrUget  are  UgUm  nahted  at  food  on  moat  parti  of  the  Con. 
tinent,  and  at  a  table  luxury  in  England.  In  the  Ukraine  both  partridges 
and  pheasants  are  more  abundant  than  anr  where  else  in  Europe :  thcjr 
were  formerly  so  conunon  in  France,  that  Rosier  informs  us  that  the  cuu 
tivators  were  obliged  to  sow  three  or  four  times  the  com  that  was  necewanr  -^ 
to  raise  a  crop,  and  that  even  this  had  often  to  be  done  three  or  four  times 
o.  Tbeb 


7558. 


in  a  season.  The  bird  feeds  like  the  pheasant  on  insects  and  seeds,  and  is  par- 
ticularly fond  of  those  of  the  wild  mustard.    It  has  not  been  domesticated, 
but  may  be  batched  and  reared  in  the  same  manner  as  the  pheasant 
The  quaU{TiiTtM  Cotbmix^Jig,  950.)  is  a  native  of  the  East,  and  abounds  in 
Egypt,  as  appears  from  the  supplies  the  Israelites  obtained 
while  in  the  wilderness,  and  also  in  the  islands  of  the  Archi- 
pelago, and  in  Italy.     They  migrate  from  warmer  to  colder 
regions.     They  are  natiu^sed  and  biyed  in  England,  chang- 
.  ing  their  residence  within  it  on  the  approach  of  winter,  from 
the  more  exposed  to  the  more  temperate  districts.     They  are 
very  abtmdant  in  France,  and  are  caught  in  snares  and  nets 
(described  by  Rosier),  and  sent  both  to  the  Paris  and  London  markets.     The  bird  was 
f)51  proverbial  among  the  Romans  as  captious  and  quarrel- 

some, and  is  employed  among  the  Chinese  for  the 
same  amusement  as  game  cocks  are  in  England.  Here 
it  is  not  domesticated,  but  may  be  reared  and  preserved 
in  the  same  manner  as  the  pheasant  and  partridge, 
and  its  food  is  nearly  the  same  as  that  of  the  latu^r 
bird. 

7559.  The  red  grouse,  or  moor  cock,  (  T^trao  sc^ticus, 
^  ^^ISr/gg.  951.)  is  an  esteemed  variety  of  GallinAcea,  pursued 

*"'-'<r-«a»*J^  with- avidity  by  sportsmen  in  the  mountainous  districts 

of  England,  Wales,  and  Scotland,  in  which  Utter  it  abounds,  there  feeding  in  plenty 
among  the  heather,  its  favourite  food.  Its  beautiful 
plumage,  and  its  eiquisite  flavour,  render  it  an  object 
of  considerable  interest. 

7560.  The  black  grouset  or  black  cock  (  Tdtrao  Tutrix, 
Jig,  952.),  is  less  common  than  the  red  grouse,  and  it 
therefore  more  highly  prized.  It  is  also  larger,  weighing 
nearly  four  pounds.  Its  plumage  is  a  rich  mixture  of 
black  with  blue,  relieved  by  marking  of  white.  Its 
legs  are  also  covered  with  very  fine  minute  feathers ; 
and  it  draws  a  peculiar  characteristic  from  the  curvi- 
linear form  of  the  tail,  which  branches  out  at  the  eml 
into  two  crooked  expansions.  In  wet  seasons  a  great  mortality  is  frequently  observed 
among  the  grouse  from  intestinal  worms. 

7561.  The  wood  grouse,  or  cock  of  the  wood  (  T^trao  Urog^us,  fg.  95d.),  is,  afrer  the 
bustard,  the  largest  bird  among  those  we  call  game ;  it 
being  little  less  than  a  turkey.  It  was  originally  com- 
mon in  the  mountainous  parts  of  Britain ;  bnt  is  now 
nearly  if  net  wholly  extinct  with  us ;  though  still  com- 

^  ^  mon  in  the  northern  parts  of  Europe,  where  it  lives  in 

IL  ^K.         y  'Xv     P'"«  **"^**»  on  the  cones  of  which  it  is  supposed  to  sub- 

V^[^^^</^  y^JT       ^8^  <^ncl  which  at  some  seasons  gives  its  flesh  a  terebin- 

^»fcs3  V  Lt^/y.c^^^^^  thinated  taste :  at  other  times  it  is  delicious  eating,  and 
is  often  sent  to  England  frozen.  Like  the  other  grouse, 
he  has  the  scarlet  patch  on  his  head,  his  legs  are  defended 
in  the  same  manner  by  a  feathered  covering,  and  his 
\  whole  markings  are  equally  varied  and  beautiful.  From 
the  richness  of  the  plumage  in  all  the  varieties  of  the 
^  T^&trao,  and  from  the  extreme  delicacy  of  their  flesh  as 
an  article  of  food,  it  is  to  be  lamented  that  attempts  are  not  made  to  domesticate  them  in 
addition  to  our  other  poultry.  It  is  thought  by  observant  sportsmen  and  scientific 
naturalists,  that  this  might  be  attended  with  less  difficulty  than  the  domesticating  the 
partridge  and  pheasant ;  and  the  attempt  is  recommended  to  the  patriotic  amateur. 

7562.  The  lark  (AladdsL  arv^nsis  L.)  and  other  birds  were  reared  and  fatted  by  the 
Romans  for  the  table.  The  lark  is  caught  by  nets  and  other  means  in  some  of  the  open 
districts  of  England,  as  about  Dunstable,  Cambridge,  &c.,  and  brought  to  market  for 
the  table,  as  are  various  other  birds  by  a  particular  class  of  men  known  as  bird-catchers. 
It  is  an  idle  uncertain  kind  of  life  not  to  be  recommended. 
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Pakt  III. 


7563..  Ofmnfjmg  Urdh  s  gnat  Tariety  are  domesticated ;  and  tbeir  breeding  and  rear- 
ing forms  a  very  peculiar,  and  curious  branch  of  rural  eoonomj.  Not  only  afi  the  birds 
which  please  by  the  natural  song  are  domesticated  and  kept  in  cages,  as  the  canary, 
lughtingale,  lark,  linnet,  finch,  thrush,  &c. ;  but  eren  some  which  do  not  sing  in  a  wild 
state,  as  the  sparrow,  hammer,  &c.,  are  by  art  taught  the  notes  of  other  birds. 

7564  WUd  ilnging  birttt  are  catight  by  vsrloas  dcricet,  according  to  the  tpedet  of  bird  and-  aesson  of 

the  year.    The  pairing  eCBCon  In  cprisg,  generally  March  and  April,  U  on  the  whole  the  beet  • 

'eaUadadia'  ••---. 


the  cMBinon  means  are  a  net  eaU 


i  i^trap ;  a  iMrd  of  the 


to  be  caught,  called  a  calLbM,  to 


attract  the  wiM  one ;  and  another,  a  female,  called  a  brace-bird.    Btrd-llme  it  aI«o  very  generally  ikh  = 

and  for  ntghtlngalei,  a  toiaU  hole  dng  in  the  ground  corered  with  a  perforated  board,  or  a  small  round 

'  "'   —'' trap.  Is  retorted  ta    Glasses  called  larkers  are  useii  to  call  hirlu,and 

■pMtas.  So  render  them  more  reaiHIy  taken     At  it  is  only  the  male  birda 

^, ,  value  mr  their  song,  it  it  a  very  material  part  of  the  bird  fancier's  art  to 

know  the  male  tnm  the  female  when  they  are  both  young ;  in  general  he  is  larger  and  longer. 
TM).  In^r^eMtgmutreikitig  tame  Mnds  the  chief  art  consisti  in  teaching  Uiem  to  sing.    —  *    ■   ' 


spring  trap,  called  a  nightingale  tra] 
hawks  are  used  to  fHgUten  saHe  — 
which  ting,  or  at  least  are  of  «iy 


^'^' 


quently  done  by  the  human  voice  alone,  but  more 
commonly  by  the  aid  of  the  flageolet  or  a  tmali  barrel 
'  The  iMyan  Is  uted  in  Germany  in  teaching 


the  nightingale-notes  to  the  caoarr ;  aiid  in  teaching 
reirular  tunes,  as  marches,  waltses,  ftc.  to  the  bulflnch, 
which  after  being  so  taught  are  called  piping  bul. 


flncfaei,  and  cost  Orom  fit.  to  7  or  8  guineas  each 
JiOOdoo.  In  Italy  the  canary  is  taught  various  notes 
and  tunes  by  tho  flageolet.  In  France,  and  also  in 
this  coantoy,  gi^lrd  it  taught  by^nother  being  placed 
in  a  cage  neaTlL  When  not  taught  at  all,  and  not 
within  the  hearttrgjoCothier  birds,  each  bird  utters  its 
natural  notes  but  vcr^  Imperfectly.  In  general  tJi«y 
arc  more  ready  to  Imitate  th«  note  of  any  bird  they 
hear,  even  of  a  hen  ofjIflCl^  than  to  utier  those  whicn 
are  natural  to  the  tpeciet.  Thte  certainly  appears 
singular,  but  it  is  a  well  known  fact. 

TSdfk  Tke  aviary  t  orplaoe  for  breeding  and 
tinging  birdi.  m4»  ^  BTttilglliiaiW . WyiBhe 
ing  the  aoutat  the  ftont  to  »e  ce^flKwit 
nesting,  and^rlttrtfi  thts  glaat  ss»h( 
removed  in  summer.    There  thould  also  lie  a  flue  in 
//jmmlbmim  the  floor  or  hack  wall  to  aupply  heat  in>  qold  w«athec- 
m/mWttvi    In  such  a  buUding  various  biids  may  be  kefit  in  cages, 
I  or  a  few  sorts  in  compartments.    Thus  a  considerable 

I  space  may  be  allotted  to  the  breeding  of  the  paoary, 

for  which  there  it  the  groatett  demand  j  the  next         ^  ^ 
largest  to  the  linneC  and  nightingale ;  and  any  others  may  be  kept  in  cages.    Indeed,  'Ajw^m 
singing  binL  are  invariably  found  to  shig  best  when  kept  in  separate  cages,  and  apait  "^"^'''^'\ 
firom  each  other.   In  gardens  or  pleasiure.groundt  theie  cages  may  be  suspended  Irom 
treet,  or  tupported  by  light  iron  props  {figt.  934,  955.) ;  and  those  who  would  with  to 
nursue  this  branch,  either  at  one  of  amusement  or  profit,  will  And  ample  instructions 
in  Thomum^t  Bird  Fancier,  and  otlier  similar  works. 

7567.  Foreign  aqucUic  birds  may  be  kept  in  the  artificial  waters  of 
pleasure-grounds  by  shortening  tlie  feathers  of  one  wing,  and  without 
any  otlier  care  tlian  a  duck-house  or  shelter  during  night. 

7568.  The  training  if  hawks  and  other  inrdsjbr  hunting,  of  decoy  birds  of  different  sorts, 
as  ducks,  siuging  birds,  pigeons,  &c.,  belongs  more  to  sportmanship  than  agriculture,  and 
may  be  learned  in  Daniel's  Rural  Sports,  and  various  old  books,  such  as  The  Cotmtry 
GenJtteman*s  Mecreation,  &c. 


CHikF.  X. 

I%sh  and  AmphMnus  AnimaJts  suljjecied  to  CuUiuaiion* 

7569.  The  cultivation  ofjish  is  carried  on  to  a  very  limited  extent  in  Britain,  owing 
to  the  gfcat  superiority  of  the  sorts  obtained  by  fishing  in  rivers  or  the  sea,  and  to  tfa«  de« 
dine  of  the  catholic  religion,  which  no  longer  renders  fish  an  article  of  importance  on  cer- 
tain days  and  seasons.  However,  in  a  few  places  fish  are  bred  and  reared  for  the  market, 
and  tn  gentlemen's  grounds  in  the  interior  of  the  country  some  attention  is  generally  paiii 
to  stocking  the  ornamental  pieces  of  water  with  appropriate  fish.  Bakewell,  in  his  in- 
structive Travels  in  the  7'arantaise,  suggests  the  idea  of  introducing  exotic  fish  and  natu- 
ralising them  in  our  lakes  and  rivers,  and  be  mentions  some  Swiss  species  that  he  thinks 
would  be  particularly  valuable.  In  the  Edinburgh  Review  for  1822,  is  a  curious  paper 
on  the  p<)ssibib'ty  of  rearing  sea-fish  in  our  fresh  water  lakes.  See  also  Brande*s  Quarterhf 
Journal,  Nos.  xxxiii.  and  xxxiv.  It  appears  that  the  flounder  and  the  mullet  hav^ 
been  naturalised  to  fresh  water;  and  that  it  is  probable  the  whole  of  the  fishes  ai 
analogous  habits,  and  particularly  those  of  the  genus  Pleuron^ctes,  might  be  habituated 
to  inland  lakes. 


7570.  The  mode  of  constntdtng  ponis  for  retaining  water  for  general  purposes  has  been  already 
described.  (4467.)  Ponds,  cxprctBiy  for  the  purpose  of  breeding  and  rearing  flsh,  are  fbrmed  at  leair 
expense  in  deep  vallc^rs,  and  slight  depressions  between  hills,  where  there  are  riven  or  wateis;   ana 
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diflktcDt  ones  may  often  be  made  on  the  eame  line,  thtf  head  of  one  coMtlhitlnf  the  bMtotn  ef  that  above 
It  The  extent  of  them  must  be  reculated  by  the  nature  of  the  stfaatiem,  alid  we'Mp(>11e«  er  tnoerthat 
can  be  procured.  In  Bituationt  of  this  nature,  the  principal  expense  ooniibt*  ia.  oonslnK^Mng ihp  haflkt  or 
heads  across  the  valleys,  for  keeping  up  the  waters,  and  providing  them  with  suitable  sluices  which,  Vfpere 
the  land  is  of  the  loamv  or  clay  kind,  may  be  cheaply  emcted  in  the  manner  that  earth' work«  are  iMnaily 
performed.    The  foundations  b.'ing  laid  sufficiently  deep,  and  the  earthy  raaleriab'VQH  appikd  by  pn|ier 

Kddlinir  and  ramming.  In  the  way  of  making  embankments.  The  heights  and  strength  of  the  dams  or 
ads  being  regulated  by  the  nature  of  the  situations,  and  the  quantity  of  water  «hat  ia^  to  >be«daaniied 
upi  The  sMipes  should  be  the  greatest  which  are  next  the  waters^  There  roust  also  be  diverttog  channele 
for  takingr  oft  the  superabundant  waters  in  the  time  of  floods,  whieh  may  be  lismed  a)ea«<thei«)defrt  Mm 
sluices  being  placed  in  the  lowest  parti,  and  being  well  made  of  seasoned  oak,  and  tightly  raouneA  in  mith 
the  earthy  materials.  Detailed  instructions  on  this  sul^ect  wttl  be  Jbundia  the  Qm^iurl^Jiimmti  ^ 
J^rieuUiiret  vol  La  997. 

'  rfiik.p(md§ 


-i^i'm.;- 


7572.   The  kinds  cfJUh  adapted  for  ponds  are  chiefly  the  carp,;4ieocbrpcreI^|f«i^Sieoiit 
eel,  and  pike.  ^ 

757&  The  carp  (C^prinuf  C&ipio  £.  ^.  956L  a)  is  by  &r  the  best  flah  for  artillcial  management,  and 

II         ^  .  especially  tiiat  variety  knowiiin  England 

^^mgt/^a^^  ^^^  .^^^^^  ^  ^^  Prassian  caip.    Carp  iahabltt  the 

slow  and  stagnnni  waters  of  Europe  and 
Persia,  and  was  iatroduecd  into  Britain 
in  the  vear  1514 ;  about  four  feet  long ; 
grows  last  and  is  very  long-lived ;  feeds 
on  herbs,  fat  eard)  worms,  and  aquatic 
insccu,  and  any  foft  substance;  is  ex. 
tremely  fertile,  «ad  the  prey  of  laiger 
fifth,  aquatic  birds^and  flrogs ;  body  above 
blue-grsen,  the  upper  part  of  the  sides 
greenish.yellow  Mid  blackish,  beneath 
whitish ;  Uil  yelldk ;  scales  large,  longl. 
tudinally  striate :  ^f  the  gall  is  made  « 
green  paint,  and  'Of  the  sounds  or  air. 
bladder  a  fish-glud 

7574.  1%  raising  earpt  it  is  often  the  practice  to  have  three  ponds :  .-One  for  the  mirpose.of  spawning  the 
fish  in,  and  in  which  they  should  be  left  during  the  rest  of  the  summer  and  the  ffallowing  winter,  as  thejr 
mostly  spawn  ftom  the  beginning  of  May  to  the  Utter  end  of  July  ;  another  for  the  convenience  of  nurs. 
lag  up  the  young  f^,  into  which  they  snould  be  put  about  the  latter  end  of  March  or  the  beginnbig  of 
April,  choosing  a  calm  but  not  sunny  day  for  the  business :  after  which  they  should  be  careftilly  pre. 
vented  ftom  coming  to  the  sides  and  being  destroyed :  in  this  pond  they  mav  remain  two  years,  and  be. 
come  four,  five,  or  six  inches  in  length,  and  good  for  use.  llie  third  or  main  pond  is  destined  ftNrthe 
rccrption  of  the  grown  flsh,  as  those  that  measure  a  foot  or  more,  including  the  heads  and  tails.  The 
proportions  in  which  these  diflbrent  ponds  are  advised  to  be  stocked  are  these :  —  For  each  acre  of  theflrsC 
sort,  **  three  or  four  male  carps  end  six  or  eight  female  ones  ;**  the  most  suitable  sort  for  this  use  being 
'*  those  of  five,  six,  or  seven  years  old,  in  good  health,  with  ftill  scale,  flne  Ml  eyes,  and  a  long  body, 
without  any  blemish  or  wound."  The  ponds  should  be  previously  cleared  of  all  sorts  of  voracious  fishes 
and  other  animals,  as  *'  perch,  pike,  eel,  and  trout ;  the  water4)eetle,  aod  also  the  newts  or  lisarda.** 
Such  ponds  as  are  warm  and  have  an  open  exposure,  with  soft  water,  are  the  most  proper  for  this  use;  nl) 
kinds  of  water  fowl  being  kept  fttmi  them.  For  the  nursing  ponds,  a  thousMnd  or  twrive  hundred  may 
not  be  more  than  suflicient  for  an  acre ;  and  for  the  main  ponds,  one  to  every  square  of  filteeq  feet  is  the 
proportion  advised,  as  their  growth  dct«nds  greatly  on  the  room  and  quantity  of  food  that  is  ajlowed. 
The  best  seasons  for  performing  the  busmess  in  this  case  are  those  of  the  spring  and  aHtUam. '  fiOMe  ad. 


so  great  a  portion.    And  in  stocking,  after  two  or  three  years,  four  hundred  to  the  acre. 

7575.  T*e  tench  (Clfprinus  Tinea  Z.,  5)  inhabiU  abnost  every  where  in  stagnant  waters ;  ^ows  quickly, 
and  reaches  ftom  fopr  to  eight  pounds  weight ;  is  very  fertile  and  tenacious  of  life,  and  will  live  all  the 
winter  under  the  ice ;  feeds  on  worms  and  water  plants ;  is  very  foolish,  and  may  be  easily  caught ;  body 
covered  with  a  thick  mucus,  and  small  scales  which  adhere  firmly  to  the  skin ;  above  dark-green,  the  sides 
above  the  line  green,  beneath  yellow,  belly  white  j  varies  in  its  colours  by  age,  sex,  or  the  waters  it  in. 
babiU ;  flesh  white,  soft,  and  weU  tasted. 

75761  /«  stoekimg  wUk  tauh  the  number  per  acre  may  be  more  Chan  oCcatiK  In  Berkshire,  where  there 
are  many  ponds  for  the  preserving  of  fish,  they  usually  stock  with  tench  or  carp  In  the  proporiion  of  one 
hundred  to  the  acre,  the  fish  remaining  four  years  in  them  :  but  in  the  management  of  Sir  Harry  JPea. 
therstone.  in  Sussex,  in  a  pond  of  twenty  acres  reduced  to  sixteen  by  the  deposition  of  mod^  the^^Unk  is 
generally  in  the  proportion  of  twelve  hundred  can  and  an  equal  number  of  ten<;h|<wat4)^^leQfaewl|t7^ 
five  brace  to  the  acre.    And  in  this  proportion  they  are  said  to  s|iccecd  well. 

7577.  The  gwfgeon  (Cfprinus  Crobio  L,  c)  is  a  very  inferior  fish  to  the  can>  or  teneh  :  btit  beinf^'6f  MiV 
culture  and  rapid  increase,  is  kept  in  many  places  as  food  for  pike  ami  peveh.  U  inhafasts  fKBtlwstteani 
and  lakes  of  Northern  Europe;  is  tenacious  of  life,  and  very  fertile;  abqut  elg^  inches, Ippg;  feats; on 
herbs,  worms,  insects,  the  tty  of  other  flsh,  and  parts  of  carcasses :  body  narrow,  ipotted.  aboVe  JlvW.  the 
sides  above  the  line  blue,  beneath  whiUsh  yellow,  but  it  varies  lU  edMUn  by  age^  tte  dMbdat  MM^  it 
InhabiU,  and  lU  food  ;  flesh  whit^  and  very  gratefUL  \     •     ' 

7578.  The  fetch  {Ptten.  fluvi&tilis  I.,  <0  is  an  exceUent  flsh,  and  though  naturally  found  in  ftrea^  in 
Europe  and  Siberia,  yet  will  live  in  large  ponds  or  lakes,  provided  the  water  be  clear.  It  grows  T6  two 
feet  long ;  back  and  part  of  the  sides  deep  green,  with  five  broad  bUck  burs,  which  avcaoBethkiesduk 
green  or  blue,  and  very  rarely  wanting ;  belly  white,  tinged  with  red ;  ^wims  with  great  awiftneff  an^  ^t# 
certaUi  height  in  the  water;  is  tenacious  of  life,  but  eagerly  takes  a  bait;  feeds  on  aquatic  insects  and 
smaller  fish ;  spawns  in  May  and  June,  and  is  very  proliHc ;  it  has  tio  real  air^ladder  j  and  ftoin  tni  ImcL 
gumento  may  be  obUined  a  kind  of  glue ;  flesh  very  delicate  >  .  ^• 

757SL  In  stocking  with  perch,  as  they  are  great  breeders,  six  hundred  to  the  acfe  may  bo  suflScient. 

768a  The  pt'keJS'aox  /.ticius  L.,  e)  inhabits  most  Ufces  of  Europe,  Lapland,  Northern  P^*T«ia,'  ittii 
North  America,  and  is  found  even  in  the  Caspian  Sea ;  swims,  and  grows  very  rapidly,  ona  tonight  feci 
long ;  is  extremely  voracious  and  long-lived ;  feeds  on  almost  any  thing  which  comes  in  its  way.  even  Ua 
own  tribe ;  spawns  fk^om  February  to  April ;  body  above  black,  the  shM  Clneraceous  spotted  with  yeHow, 
beneath  whfle  dotted  with  bhwk :  rardy  orange  spotted  with  bladt  or  green :  sbales  sftiaU,  cbM^f , 
haid.    The  pikt  is  best  reared  In  deep  ponds  br  itself  in  which  some  gudgeon!  may  he  put  td'bnad 
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e  pMJMk  (Cyptinut  ftuittus  L.)  ii  an  InhaUtant  of  the  x^Tert  of  China  and  Japan,  and  it 
I  &no*t  every  where  on  account  of  Iti  elecance  and  viracitj ;  the  colours  Tary  greatly,  but 
Ity  and  moatfy  of  a  moat  splendid  golden  oue ;  Males  large.     It  is  l»red  in  amail  ponds  in 


ton  \H  Axm).     It  wlU  thrire  in  waten  partaking  of  the  chalybeate  quality,  In  which  Aw  other  flah 
would  lire. 

7581.  Thei 
naturailsed  a 

aie  naturally  i  ,  ^  ^  .    .  ^  . 

gardens  near  London  and  Paris  fbr  sale^  as  an  ornamental  inhabitant  of  crystal  rases,  or  garden  baaini 
of  water. 

7569L  The  mimtow  (Cfprinus  i>h6xinus  L.,/),  the  daee  (C  lenttscus  Z ),  and  the  roach  (C  r&tilut 
L.\  are  very  small  flsh,  which  abound,  the  flrst  in  gravelly  streams,  and  the  others  in  still  waters  -,  both 
are  useAil  as  alfording  fbod  to  other  flah,  and  may  therefore  he  put  into  fish  ponda.  They  are  also  very 
good  to  eat 

7£89L  Of  the  trmt  ami  talman  famOif  there  are  several  speciea,  as  the  lake  trout,  gilt  and  red  charr, 
which  inhabit  Alpine  Ukes  in  northern  countries,  and  might  probably  be  introduced  with  advantage  into 
the  Ukes  of  Cnmberland,  Westmoreland,  and  the  Highlands  of  Scotland.  The  red  charr  is  caught  in 
Keswick  lake  The  salmon  and  salmon-trout  (Stilmo  Alar,  and  &  Tr^tta,)  require  salt  water  and  a  river; 
and  the  Aresh  water  trout  (&  Ario)  requires  too  rapid  a  stream  fbr  art  to  imitate;  they  succeed,  how- 
ever,  to  a  certain  extent,  in  very  slow.runnlng  waters  which  arc  clear. 

758lv  The  nUmon  is  a  very  prolific  fish ;  both  male  and  ftaiale  are  fluently  fit  fbr  propagation  during 
the  first  year  of  their  ag&  The  roe  of  the  female  is  found,  on  an  average,  to  contain  from  17,000  to 
90,000  ova  or  egga.  During  the  months  of  August,  September,  and  October,  the  reproductive  organa, 
both  of  the  male  and  female  salmon,  have  more  or  less  completely  reached  maturity,  at  which  period  the 
instinct  of  propagation  impels  them  eaaerly  to  seek  rivers,  and  to  ascend  nearty  to  their  sources,  in  order 
to  find  a  plaoe  suitable  for  the  deposition  of  their  spawn.  They  no  longer,  as  In  ttie  winter  and  ~'~ 
months,  roam  over  the  coast  and  snorea,  and  return  backwards  and  forwards  with  the  flowing  and 
of  the  tide ;  but  pursue  the  most  direct  route  by  the  mid.channel  up  the  rivers,  and  make  the  g 
efRMts  to  overcome  every  obstacle,  either  natural  or  artificial,  that  may  impede  their  progress.  The 
spawning  is  accomi^ished  in  the  months  of  November,  December,  and  January.  When  the  parent  fiabel 
have  reached  the  spawning  ground,  they  proceed  to  the  shallow  water,  generally  in  the  mcNming,  or  at 
twilight  in  the  evening,  when  they  play  round  the  ground  two  of  them  together.  After  a  turn,  they 
begin  to  make  a  fVtrrow,  by  working  up  the  gravel  with  their  noses  rather  against  the  stream ;  as  the 
salmon  cannot  work  with  his  head  down  the  stream,  for  the  water  then  goins  into  his  gills  the  wrong 
way,  drowns  him.  When  the  fUrrow  Is  made,  the  male  and  female  return  to  a  tittle  distance  one  to  the 
one,  and  the  other  to  the  other,  side  of  the  furrow.  Ther  then  throw  themselves  upon  their  sides,  a^n 
come  together,  and  rubbing  aipdnst  each  other,  both  shed  their  spawn  Into  the  fUrrow  at  the  same  time. 
This  process  is  not  completed  at  once ;  as  the  eggs  of  the  roe  must  be  excluded  individually,  fVom  eight 
to  twelve  days  are  required  Tor  completing  the  operation.  When  the  proccu  Is  over,  they  betake  than- 
selves  to  the  pools  to  recruit  themselves.  The  spawn  thus  deposited  Is  afterwards  covered  with  loose 
gravel ;  and  in  this  state  the  ova  remain  for  weeks,  or  sometimes  much  longer,  apparently  Inert,  like 
seeds  buried  in  the  soil  In  an  early  spring  the  f^  come  forth  early,  and  later  when  the  firing  is  late 
Generally,  they  begin  to  rise  tram  the  bed  uwut  the  beginning  of  Manrh,  and  thrir  first  movetoent  la  ge- 
nerally  completed  by  the  middle  of  April  The  appearance  which  they  present  is  that  of  a  thick  braird  of 
grain  rushing  up  in  vast  numbers.  The  tail  first  comes  up,  and  the  young  animals  often  leave  the  bed 
with  a  portion  of  the  investing  membrane  of  the  ovum  about  their  heads.  From  cxperimenu  that  were 
made  upon  the  roe,  it  appears  that  they  can  only  be  hatched  In  Aresh  water ;  for  when  a  portion  of  the 
roe  was  put  into  salt  water,  none  of  the  ova  ever  came  into  lifie;  and  when  a  young  fish  that  had  been 
hatched  In  ftesh  water  was  put  into  salt  water,  It  showed  symptooM  of  uneasiness,  and  died  In  a  few 
hours.  When  the  evolution  fhmi  the  ova  is  completed,  the  young  ttj  keep  at  first  in  the  eddy  pools,  till 
thev  g^n  strength,  and  then  prepare  to  go  down  the  river,  remaining  near  Its  sides,  and  proceeding  on 
thrir  way  till  they  meet  the  salt  water,  when  they  disappear,  llie  descent  begins  In  the  month  of  March, 
continues  through  April  and  a  part  of  May,  and  sometimes  even  till  June.    The  reason  why  the  fWthna  , 


I  by  the  margin  in  rivers,  and  the  mkUchannel  in  estuaries,  la  apparently,  according  to  Dr. . 
ing,  becauae  the  margin  of  the  river  is  the  easy  water,  and  consequently  beat  suited  to  their  young  and 
weak  state :  but  when  they  reach  the  estuary  or  tideway,  then  the  margin  of  the  water  l>elng  the  most 
distnihed,  the  fVy  avoid  It,  and  betake  themselvea  to  the  deepest  part  of  the  channel,  disappearing  alike 
from  observation  and  capture,  and  so  go  out  to  sea.  After  remaining  some  weeks  at  sea,  the  smelts  or 
samlets,  as  the  try  are  called,  return  aaaln  to  the  coasts  and  rivers,  having  obtained  a  pound  or  a  pound 
and  a  hidf  of  weight;  by  the  middle  of  June  they  weigh  flrom  two  to  three  pounds,  and  are  said  to  in* 
crease  half  a  pound  In  weight  every  week.  They  are  now  known  in  Scotland  by  the  name  of  grilses,  and 
by  the  end  of  the  fishing  season  they  have  obtained  the  slae  of  seven  or  eight  pounda  In  tne  first  five 
montha  of  its  existence,  that  is,  fkom  April  to  August,  both  inclusive^  it  may  be  stated  that  the  sahBooo 
reaches.  In  favourable  circumstances,  daht  pounds  wdght,  and  afterwards  increases,  though  more  dowly, 
yet  so  aa  to  have  acquired  the  weight  or  thirty-five  pounds  in  thirty-three  montha  After  the  process  of 
spawning  is  completed  in  the  river,  the  parent  flshca  retire  to  the  adjoining  pools  to  recruit.  In  two  or 
three  weeks  flrom  that  time,  the  male  begiaa  to  seek  his  way  down  the  river ;  the  female  remions  longer 
about  the  spawning  ground,  sometimes  till  April  or  May.  The  fishes  wbitA  have  thus  spawned  are  deno. 
minated  keita.  In  their  progress  to  the  sea,  when  they  reach  the  estuary,  they  pursue  a  course  wedsdy 
aimilar  to  the  flry^  not  roaqiing  about  th^  banks  like  clean  fish,  but  keeping  in  the  mid-channd.  They  are 
at  this  lime  comparatively  weak ;  and  In  thus  betaking  themselves  to  the  deepest  part  of  the  channeU  they 
are  better  able  to  resist  the  deranging  efllbcta  of  Ae  flood.tide^  and  to  Uke  advantage  of  the  ebb  tide 
in  aocderating  their  migration  to  the  see     It  appears  that  some  which  descend  as  keU*  in  spring  return 

Kin  in  autumn  In  breeding  conditimi,  a  recovery  which  Is  no  less  remarkable  than  the  early  growth  of 
leantanalSb  The  sea  seems  to  be  the  element  tai  which  the  salmon  feeds  and  grows.  When  caught  in 
fresh  water,  not  only  is  their  condition  comparatively  poor,  but  scarcely  any  thing  is  ever  fbund  In  thehr 
stomacha.  In  estuaries  and  on  coasts,  on  the  other  hand,  they  feed  abundantly,  and  their  stomarhs  are 
often  fbund  fUU  of  sand.eeU    (RUn.  New  Pha.  Jour.  Jan.-.April,  1888.) 

75B5.  The  eel  (tfune'na  ifngullla  L.)  Inhabits  almost  every  where  in  flresh  waten ;  grows  sometfanca  to 
the  length  of  six  feet,  and  weighs  twenty  pounds ;  in  Its  appearance  and  habits  something  resembles  the 
serpent  tribe ;  during  the  night  quits  its  dement,  and  wanders  along  meadows  in  search  of  snails  and 
worms ;  beds  Itself  deep  in  the  mud  In  winter,  and  continues  In  a  state  of  rest ;  Is  very  Impatient  of  coU, 
and  tenadoui  of  Ufb :  the  fiesh  of  such  aa  frequent  running  water  is  very  good ;  Is  viviparous,  and  has 
116  vettcbie*.  One  advantage  of  the  eel  is,  that  it  will  thrive  in  muddy  ponds  of  very  small  slae,  where 
no  other  fish  would  live 

7SWL  OMfA«m(4^q^cii2MraMv^Aeritmay1>eobserved,  that  the  waters  of  some  ponds  are  better 
adapted  fbr  raising  some  sorts  of  flsh  than  others.  Thus,  those  where  the  water  Is  rich  and  white  are 
more  adapted  fbr  carp ;  while  such  as  have  a  thicker  appearance,  and  where  there  Is  a  neater  deposition 
of  muddy  matter,  are  better  suited  to  tench.  Perch  are  capable  of  being  raised  In  almost  any  sort  of' 
ponda.  Eels  succeed  beat  where  the  ponds  are  not  very  large;  but  where  fed  by  a  spring,  and  there  is  a 
large  portion  of  rich  sediment  Pike  shouM  never  be  kept  m  ponds  with  carp  or  tench ;  but  In  separate 
breeding.poads,  where  the  suoDlles  of  small  flrv  are  ccmsideralMe  and  not  wanted  fbr  stores.    Carp,  tench. 


of  the  young  flsh.    Can  and  tench  answerbest  together  where  the  octimt  oTthe  pobda  are  piet^  huge  ; 
aa,  Id  other  cases,  the  fbrmer,  flrom  being  a  much  more  powerflU  flah,  beats  and  deprives  the  latter  of  bla 
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Ibod.  Carp  geldom  alRnrd  much  profit  in  pondi  otleu  extent  than  half  an  acre :  but  tench  thrive  well  in 
thoae  of  almoct  evcrT  site,  being  often  found  good  in  ponds  of  only  a  few  perches  square.  Carp.  perch» 
and  eels  succeed  well  together ;  and  also  tench  and  eeU  Carp  more  ftrequentlY  injure  themselves  by 
breeding  than  tendi,  though  it  sometimes  happens  with  the  latter.  It  is  not  improi>abIe,  but  that  in  small 
ponds  it  may  be  the  best  practice  to  keep  the  carp  and  tench  separate.  The  produce  or  profit  affbrded  by 
iUh.ponds  has  not  jeL  perhaps,  been  sufflciently  attended  to  in  diflkrent  situations  to  afford  correct  con. 
cIuAons  i  nor  is  it  well  ascertained  what  is  the  annual  increase  in  weight  in  fish  of  different  kinds,  in 
different  periods  of  their  growth,  and  under  different  drcumstances  of  soil  and  water.  Loverien  [Annais 
of  JgrictMure)  states,  that  in  B<muhire  a  pond  of  three  acres  and  a  half,  drawn  alter  being  stocked  three 
years  with  stores  of  one  year  old.  produced  of  carp  195  lb.  weight,  of  tench  SSO  ditto ;  together  4S5  lb., 
which  soM  fbr  90L  lOs.  or  nearly  S/L  6f.  per  acre  per  annum. 

7587.  Tke  taking  vf  ctUtivaUdJiA  is  generally  done  with  nets,  and  sometimes  by  emptying  the  pond  of 
water.  Whatever  way  is  adopted,  only  those  fit  to  be  used  are  taken,  and  the  rest  returned  to  grow 
larger.  No  fish  is  taken,  or  fit  to  be  used,  for  a  month  before  and  after  the  spawning  season,  which  with 
most  fVesh  water  fish  is  in  April,  May,  or  June.  The  Marquis  de  Chabanes  proposes  to  catch  fish,  both  in 
flresh  and  salt  water,  by  inunersing  a  burning  lamp  in  an  air  box  with  mirrors,  and  round  which  he  has 
traps  into  which  the  animals  are  to  be  entangled,  while  approaching  the  light  and  the  multiplied  images 
of  their  own  specicsi  For  this  contrivanre  he  has  taken  out  a  patent  Salmon  are  fometlmes  caught  by 
torch,  light 

7586,  Tht  castratUm  qfJUh  has  been  succesiAilIy  practised  both  in  this  and  other  countries,  and  tMkth 
with  the  male  and  female  Castrated  fish  attain  to  a  larger  siae,  and  are  in  season  at  any  period  of  J^e 
year.  The  mode  of  performing  the  operation  is  described  in  Reea's  C^doptedia,  art  ibA,  Cattration  oTi 
and  in  the  Pkitowpkieal  Trantactiotu,  vol  48.  part  ii.  p.  106. 

7589.  Of  the  ampMbia  which  an  or  may  be  ciiltiyated  for  food  or  ornament,  the  prin- 
cipal are  the  frog  and  tortoise. 

T>/|    Tkf  ettKlmtJ^g  (Akuetculteta  L.,Jlg.  957.  a),  though  generally  despised  in  this  country,  is 
if  5  7  jret  an  excrilent  article  to  those  who  are  accustomed  to 

It:  and  there  are  few  Englishmen  who  have  eaten  a 
fricattte  of  the  thighs  of  this  animal  la  France  or  Italy, 
but  what  would  wish  to  do  so  again.  The  bodr  of  tins 
frog  is  green,  with  three  yellow  lines,  the  middle  ones 
extending  fttim  the  mouth  to  the  anus,  with  the  angles 
of  the  mouth  distended  in  a  globular  form  ;  the  soale 
makes  a  continual  croaking  in  an  evening,  especially 
before  rainj  when  irritated  will  pursue  and  destroy  a 
pike.  It  is  rare  in  England,  but  very  common  on  the 
Continent,  where  it  is  in  season  for  the  table  in  June. 

7591.  TV  tree  frog  (Ajuia  arb^rea  L.y  6),  is  green 
above,  and  whitish  beneath,  with  a  yellow  curved  line 
on  the  side.  In  elegance  and  activity  it  is  superior  to 
every  other  Eurooean  species.  In  summer  it  resides  in 
the  woods,  and  naunts  the  trees  in  quest  of  insects, 
which  it  approaches  on  its  belly  in  the  same  manner  as 
a  cat  to  a  mouse,  and  at  IcngUi  seises  with  an  elastic 
and  instantaneous  spring.  It  is  particularly  noisy  on 
the  approach  of  rain.  In  winter  it  takes  up  its  abode  in 
the  bottom  of  the  waters,  remaining  till  the  spring  in  a 
state  of  torpor.  The  noise  of  this  frog  is  by  many  con- 
sidered musical,  and  it  is  often  kept  in  houses  in  Germany 
both  as  a  curiosity  and  as  a  weather  guide.  It  certainly 
deserves  introduction  to  this  country.  AVe  brought  one 
from  Carlsruhe,  in  18S8,  which  has  remained  in  a  elass 
Jar  covered  with  gause  at  the  top,  living  on  flies,  till  the 
present  day,  Nov.  8.  18J0. 

750S.  Tkere  are  twoneda  qfUnioUe  which  might  be  cultivated ;  the  common,  and  the  mud  tortoise. 
Tbe  oommoo  tortoise  ( TWtbdo  gtm\K  X.^.958.  a)  weighs  three  pounds,  and  the  length  of  its  shell  Is  about 
959  seven  inches.    It  abounds  in  the  countries  surrounding 

the  Mediterranean,  and  particularlv  in  Greece,  where 
the  inhabitants  not  only  eat  its  fiesn  and  eggs,  but  tn- 
quentlv  swallow  its  warm  blood.  In  September  or  Oc- 
tober it  conceals  itself,  remainlns  torpid  till  February, 
when  it  re-appears.  In  June  it  lays  its  eggs,  in  holee 
exposed  to  the  f\ill  beams  of  the  sun,  by  which  they  are 
matured.  Tortoises  attain  most  extraordinary  longe. 
vlty,  and  one  was  ascertained  to  have  lived  in  the  gar. 
dens  of  Lambeth  to  the  age  of  nearly  one  hundred  and 
twenty  years.  It  will  answer  the  puipose  ot  a  baro. 
meter,  and  uniformly  indicates  the  Gdl  of  rain  before 
night,  when  it  takes  its  food  with  great  rapidity,  and 
walks  with  a  sort  of  mincing  and  eUte  step.  It  appears 
to  dislike  rain  with  extreme  aversion,  and  is  discomfited 
and  driven  back  only  by  a  fiew  and  scarcely  perceivable 


7^93.  The  mud  tortoise  ( T.  lutlLria,  b]  Is  common  both 
in  Europe  and  Asia,  and  particularly  in  France,  where 
it  Is  much  used  for  rood.  It  is  seven  inches  long  ^  lavs 
its  eggs  oo  the  ground,  though  an  aquatic  anunalj 
walks  quicker  than  the  land  tortoise ;  and  is  often  kept 
in  gardens,  to  clear  them  fVom  snails  and  various  wing, 
less  insect  In  fish  ponds  it  is  very  destructive,  h\txag 
the  fiishes,  and,  when  they  are  exhausted  bv  the  loss  of 
Mood,  dragging  them  to  the  bottom  and  devouring 
them.  The  tortoise  may  be  fed  on  any  vegetable  reAise^ 
milk,  worms,  oflU,  or  almost  anv  thing.   Linnseus  says 


they  am  in  an  things  eztiemelT  slow,  and  m  copuUuon  frequently  adhere  together  a  month,  and  live 
Mvanddayt  after  the  head  it  cut  olC  (Maw's  Zooft«y.} 
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Chaf.  XI. 

Insects  and  Worms  which  are  or  may  be  st^cted  to  Culture* 

7594.  The  tiUnvorm  and  the  honey-bee  are  the  two  most  raluable  insects  in  Europe. 
The  first,  from  its  great  importance,  has  recently  engaged  the  attention  of  the  legislature, 
no  less  than  of  private  individuals,  who  have  embarked  large  sums  in  the  attempts  now 
making  to  introduce  its  culture  in  tins  country  on  a  large  scale. 

7595.  The  silkworm  is  the  larva  or  caterpillar  of  a  moth  (B6xDhjx  mori  F.,Jig,  959.) : 

95g 


it  is  a  native  of  China,  and  was  introduced  into  Europe  A.D.  160.  When  full  grown 
the  worm  is  nearly  three  inches  long,  of  a  yellowish  grey  colour,  with  a  horn-like  pro- 
cess on  the  last  joint  of  the  body. 

7596L  In  Italy  and  other  ttlk  eowtiriet  the  em  are  carefUUy  preserved  In  lome  place  of  cool  and  even 
temperature,  where  they  remain  until  the  new  leavet  or  the  white  mulberry,  which  is  its  natural  food. 
are  produced.  The  obie<t  is  to  hatch  the  eggs  precisely  at  this  time,  that  the  new-born  worm  may  be  ftd 
on  food  suitable  to  its  infant  state.  A  grower  of  silk  never  hatches  nis  whole  stocli  of  eggs  at  onc^  as  a 
night's  fVost  will  freouently  destroy  the  leaves.  Lettuce  answers  well  in  this  stage  of  the  worm's  exist, 
ence ;  but  if  it  is  fed  entirely  upon  this  plant  the  silk  is  of  a  very  inferior  description,  and  is,  indeed, 
perfectly  useless.  The  pabulum  of  the  white  mulberry,  in  fact,  is  superior  in  nutritious  matter  to  that  of 
all  others.  The  leaves  in  the  autumn  succeeding  to  those  stripped  in  the  spring,  arc  commonly  given  to 
cattle  and  pigs,  who  fatten  upon  them  exceedinxly.  TYiere  is  an  unfounded  prejudice  in  many  silk 
countries  that  the  silk  produced  fVom  the  second  leaf  is  Inferior  to  the  spring  crop,  and  in  France  and  Italy 
the  vernal  leaf  only  is  used.  In  India  the  mulberry  tree  is  grown  in  moi«t  places,  lilce  the  osier  in  England, 
and  produces  firom  three  to  six  crops  annually :  the  prejudice  therefore  of  the  Italian  and  French  growers 
against  the  second  crop  is  unfoQndcd.  The  real  fact  seems  to  be,  that  the  womu  are  more  difficult  to 
breed  in  autumn  than  in  spring,  Arom  the  great  change  of  temperature,  against  which  the  growers  in 
general  make  no  artificial  proviiioa  Another  reason  may  probably  be,  that  the  silk  is  reeled  with  greater 
economy  and  advantage  in  the  height  of  summer,  when  the  length  of  the  days,  and  the  heat  of  the  weather, 
is  then  suflicicnt  to  dry  the  thead  in  this  operation.  The  native  reelers  of  these  countries  are  entirely  ua. 
accustomed  to  use  artificial  methods  for  creating  a  regulated  temperature  in  houses  or  manufactories^ 

7597.  The  ventflation  and  cUanliness  qf  the  nursery  or  feeding  aparttnentSf  and  the  preservation  of  a 
regular  heat  within  them,  are  highly  important  to  the  health  of  the  worm.  These  points  are  much  neglected 
on  the  Continent,  where  the  nurseries  are  usually  situated  in  the  midst  of  the  mulberry  plantations,  ex. 
pooed  to  the  external  air,  and  seldom  cleaned.  It  was  satisfactorilv  ascertained  by  M.  Guyton  de  Morreau 
a  few  years  ago,  that  a  ruinous  and  unexpected  mortality,  which  then  raged  amon^  the  worms,  arose 
chiefly  from  want  of  ventilation  and  cleanliness.  It  has  likewise  been  proved,  by  experiments  lately  made 
on  a  sufficiently  large  scale  in  Devonshire,  that  less  mortality  prevails  among  the  worms  in  England  than 
either  in  France  or  Italy. 

7598.  In  about  six  weeks  the  tnorm  reaches  Us  ftdl  size,  previously  casting  its  skin  four  times,  and  ab. 
staining  flrom  food  for  some  time  before  each  change ;  at  these  periods  the  worms  are  very  sickly,  and  a 
ereat  mortality  generally  takes  place.  When  fUll  grown  and  about  to  spin,  they  exhibit  symptoms  of  rest, 
lessncss  and  uneasiness :  snull  twigs  of  birch,  or  ofother  slender  trees,  are  set  up  in  the  boxes  or  shelves  { 
upon  these  the  worms  climb,  each  fixing  upon  its  own  berth.  As  it  sometimes  happens  that  two  worms 
spin  together,  forming  what  is  called  a  double  cocoon,  this  must  be  carefUlly  prevented  by  separating  them; 
such  a  cocoon  not  only  being  difficult  to  run  off*  when  reeled,  but  two  fibres  are'produced  injurious  to  the 
size  of  the  thread :  the  double  cocoons  are  therefore  always  wound  ofT  by  themselves.  In  preparing  its 
case  or  cocoon,  the  worm  first  forms  a  loose  envelopement  of  silken  fibres,  and  then  proceeds  to  enwrap 
itself  in  a  ball  or  case  of  an  oval  form,  and  finally  changes  into  the  pupa  or  chrysalis ;  and  after  being  thus 
enclosed  for  about  fifteen  days,  t)ecomes  a  moth.  This,  however,  is  always  prevented  when  the  animal  is 
not  ke|it  for  breeding,  otherwise  the  hole  formed  by  the  moth  in  eflfbcting  its  escape  would  destroy  the 
continuity  of  the  silk,  and  prevent  its  reeling.  The  chrysalides  are  killed  by  two  processes,  by  baking  in 
an  oven,  or  bv  letting  steam  into  a  tight  chest  enclosing  the  cocoons.  The  latter  method  is  preferable,  as 
the  heat  can  be  better  regulated. 

7589.  The  eocoon,  after  the  chrysalis  is  killed,  is  either  reeled  off  at  once,  or  sold  to  others  who  make 
this  a  distinct  trade.  The  silk,  as  formed  by  the  animal,  is  so  very  fine,  that  if  each  cocoon  was  reeled 
separately  it  would  be  totally  unfit  for  use ;  the  ends  of  four  are  therefore  joined  and  reeled  together  out 
of  warm  water,  which  softening  their  natural  gum,  makes  them  stick  together  so  as  to  form  one  strong 
smooth  thread.  When  the  filament  of  any  single  cocoon  breaks,  or  is  exhausted,  its  place  is  supplied  by 
a  new  one,  so  that  the  united  thread  may  be  wound  to  any  lenoth  ;  the  single  filaments  of  the  newly  added 
cocoons  are  simply  Joined  by  being  laid  on  the  thread,  to  which  thev  adhere  by  their  gum.  The  old  appa. 
ratus  for  reeling  merely  consists  of  a  large  metal  basin  of  water,  under  which  is  a  fire  to  keep  it  hot,  and  a 
reel  of  a  poor  and  even  rude  -construction :  some  Important  improvements,  however,  have  been  recently 
made  in  this  machine.  In  reeling  it  is  desirable  that  a  round  thread  of  equal  thickness  and  smoothness 
should  be  produced,  having  the  filaments  of  which  it  is  composed  as  equal  and  as  flmly  united  as  poariMf, 
When  the  skein  is  quite  dry,  it  is  taken  off  the  reel,  and  a  Ue  is  made  with  reftiae  silk  at  its  two  mds ;  it 
is  then  doubled  into  a  hank,  and  is  ready  for  sale.    In  this  state  It  arrives  in  England,  and  is  callsd  raw 
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•Ukt  UM|iriiiclnlnrtto»flenraid«MiittoaniUltobethiowii,tlut  U,to  be  twMed  fti^ly,  or  to  baT6 
two  or  more  endi  or  It  doubled  and  twitted  tosetbcr  to  form  aingies,  tram,  or  organsine,  in  order  to  fit  it 
Ifar  the  loom.  There  are,  howerer,  purpoiee  fpr  which  a  sinale  untwUted  thread  is  applied.  We  have 
beftire  stated  that  a  sinfl^  thread  is  generalfy  composed  of  the  filaments  flrom  four  cocoons,  and  four  oi 
these  threads  compose  the  orsansine,  or  that  used  as  the  warp  of  fabrics;  each  thread  is  first  spun  or 
twisted,  and  then  the  fbur  are  thrown  together  into  one.  Tlie  weft  -or  tram^enerally  consists  of  four  raw 
threads  simply  twisted  together.  The  reason  of  drawing  so  fine  a  silk  on  the  reel  as  that  composed  of  four 
cocoons,  is,  that  the  JUeutCt  or  attend^t  at  the  bMin.  cannot  perfiectly  see  more  cocoons  in,  one  set,  to  as 
to  replace  the  ends  when  the  cocoons  are  etbadsted.  ^'  If  a'tMead  of  sixteen toco<mswefe  tobe  i^ed,  the 
fileuse  could  not  ensure  regularity.  Sometteies^  sbe  maid  iuive.onW  oighl  or  ite»  cunoiqi^  and  at  the  next 
moment  possibly  twenty ;  oonseqjui^ly  a  n^pst,  woeyep  # ilk  wouUJ  t)^ us  be  placed.: .  tei)reTenl  this  evil, 
lour  cocoons  are  only  run  at  once,  and  combined  as  before  described.  The  InQmt&nt  Imrcntlon  of 
Mr.  Heathcoat,  which  we  shiiQ  herMleC  nMice,' YippUes  ^o  %he  objeidt  ofdhiwlMgotiaiRteeii'or'teoTe 
cocoons  at  once  on  the-  nel«  so^  tiriinna  tbroad.a^  cfveQ  ##  ibatlirodMC^^lur  four^cocapns.  wd  thus 
abridge  the  expense  of  the  subsequent  processes  of  throwing.  We  understand  tnis  InVenuon  is  Iblly  ap. 
predated  by  the  reders  abroad,  and  by  the  manufacturers  at  home,  aad  that  it  produces  an  astonishing 
improrement  in  the  quali^  of  the  sUk,  sM-f  grei»  reduction  in  iu  price.  Mr.  H.  has  obtained  patents  in 
the  silk  countries  po'ksB  toan  in  Englain  Ibi^  this  inyetttkio,  which  there  is  every  rei^o  to  think  will  be 
generally  adopted. 

760il  Qi/tmreqf  tkd! silkworm  ifi  England.  Ie  in  wfLl  knfi^viii  to  thiiKc  uho  tinvc  itmiviiiJirct!  t];^L>  tiuVjeft, 
that  the  silkworm  will  breed  ami  thrive  vt^ry  vtv'A  \r\  f^j^ltUFc^  wfirrc  t!ir  rRnpre  and  i'\tremeG  cf  tcaqpra^ 
ture  are  w^bin  namvirer  limits  [Ian  hi  Friiiictf  ^^r  It^lyv  Tbi:  white  ^nuUH-rry  fNturislieae^UAllijiidr^'irh 
usasij^^ose  coantrie&    It  reirKunit,  ^wwfeipi^tfpbe  ■''ruvM  whcthrtu.r  nL3^J>r  y\t  hrK9m  jrtm^c^  nn& 


given  space  of  ground  is  equal  tn  tlip  ATcr^se  crcn  in  WLniMr  clUriiiw,  Thj*  ij  tviUtntly  an  iini>cinaiii 
eonstderatkoi  in  the  question,  of  w  httli^r  ^nsttom  can  louiinti^  wkh  ionrfcti  tountnej!  vu  iW^yifiducVmh  at 
rawsiQc.  Iwehigh  value  of  laiuj  in  a  cnCintr3r|tf  ^rnu'^ly  p^^pied  M  £Jtd>|]'ip  iinJ  xhr  Ou-t  ihni  the  muL 
berry  tree  not  onlv  requires  greart  nf-are  tV^r  Ict  imftik  growth^  buf  sImi  h  (\ai\z  ^itiuekj  t'enuAih,  rrntlrr*  the 
prospect  of  profit  trom  this  braneh  M  apfHcu  liuT#T4pf,|iueitl£rnat)Ec.  h  jotnl  ^Vi'Kk  compMiy,  in  Uj.l-  maiMgew 
ment  of  which  au^e<:abinM  roiiLuk  r^  were  imire  orTe**  awspCTJittij  ^ue^bltihtil  in  laas,  ^  ibp  name 
ef  **  The  British,  Irish,. and  CrJoitlaJ  StEk  Cosrvp^ny.**  I'hey  po^^^c^xiM?  «  vctrr  t.tr^o  iraptlil,  nd  hiul 
formed  extensive  planUtions  of  \  rr^rti  kiJ«vrnU  laarta  of  Eoj^ilina  jaml  Ir^bcur,  phtirulatiy  fi^fif  m^ndi^ir 
andCtork.  Mr.  John  Heathcoai  ^i'Twi  \Un\,iu  \hti,\^\i\T^.  \uv-  ■.v\^^^  ii.\■\.>h^.'>^  hrii-flr  mihc  infiMitiihtit^ii 
Ofthis  important  subject  Witt  gri  :it    nl-  ^  -'-■"•     'niini 

to,  had  made  considerable  progrcsc  m  d. ...,^..uii  u;  d..  u._-.  ^..^  ...■_  j^a  .j^^.n......  -i  l  .-  -  liiji.    >Viiii 

the  true  liberality  of  a  man  of  science,  he  presented  to  the  company  several  thousand  Italian  plants  destined 
for  his  4wti  flanUtiona,^lliatUe/  mlgtrt  caanoMX  HheM  >  «sUbU«hA«nt^Wttbouf{  lielaiL  Jt;  ,Qi^ht  jbo .  be 
gmieral)y  kmu^.tblitVP  tbw  MPtlemap  we  we  indebted  for  the  cheap  production  Of  that  bcaiitirul  ahfcle 
eaUed  bobbin.net  lace,  whicTi  lias  becSme  solMpdHaht  k  branch  of  toamufiietU^  M'StlgHlnd.  ^  It  was  in 
the  attempt  to  render  silk  suflBciently  even  for  his  use  in  hu:e.  that9»ei  made  l^^dMcffvery  in^nselis^  wiMch 
we  |)ave  before  mentioned ;  and  it  is  f^om  the  result  of  his  investigations  that  the  'attention  of  govern, 
ment  ^iiis  ^'latc'l^  bcien  dirinrted  to  the  sdMeet     AdnilCtiiir»  a»we^lMv#done^MHs«inondtiiial  iMpedi. 


menu  exist  against  the  succci<fol  culture  of  silk  In  Xngkuid,  W  \^ill  sMturallr  bettsfced- wbyail  •itmits 
hitherto  made  h«vb  been  Unsucceufbl?  This  question  enkraoet  4  viHetyof  oeteidiMitions,  intowMeh 
our  limits  will  not  permit  us  to  enter  at  larcc.  We  may,  however/ observe^  that  neither  the  muJbcivy  Isnee 
nor  the  silkworm  are  indigenous  to  Britala  CcntuVier  elap^  before  chren' the  .sootkr  of  Eitrppe  began 
their  culturi^,  whicb,  commencing  in  the  east  of  Asia,  waa  propagated  slowly  and  at  distant  pc»iods>west. 
ward.  It  obtained  firm  root  in  France  diirihg  the  reign  of -Henry  IV.,  after  great  tcsistatee  on  the  part 
of  the  people,  whose  prejudices  against  the  aobUcatlon  of  land  to  tMs  pvpose  exeited  fVcqilent  rebellions. 
The  unsuccessAil  attempt  of  James  I.  to  estannsh  it  in  England  Is  not  aooounted  for;  but  the  times  Irbirh 
succeeded  were  unfavourable  to  the  Introduction  of  new  arts  and  inventionsi  'llie  manufacture  t£  silk 
goods  was  introduced  into  this  country  in  the  fifteenth  century,  and  received  a  great  stimulus  by  tlieire. 
vocation  of  the  edict  of  Nantes  in  1(9)5.  By  thte  intolerant  and  disgraceful  mcnsnre  Louis  XlV.  drovtf 
thousands  of  his  roost  industrious  subjects  to  seek  an  asylum  iii  foi*eign  countries ;  of  whom  it  is  supposed 
not  less  than  50,000  emigrated  to  England.  Frona  tfiis  period  the  manufoctun  of  sUk  goods  became  an 
important  branch  of  trade  in  England.  "Hie  toaanaa  and  even  still  existing  prejudice,  that  our  climate  is 
unfitted  for  the  growth  of  the  tree,  and  the  production  of  the  worm,  would  probably  be  stiU  more  invete. 
rate  in  former  times.  The  acknowledged  fact  that  England  Is  much  colder  than  the  south  of  Franue  or 
Italy,  would  naturally  induce  the  idea  that  it  was  unsuitable  both  to  the  tree  and  the  worms.  Individuals 
among  our  countrymen  have,  however,  constantlv  asserted  the  contrary,  and  numerous  insulated  expert, 
ments  have  been  brought  forward  in  support  of  their  opinion.  Miss  Croft  of  York,  in  1799,  sent  to  the 
Society  of  Arts  a  specimen  of  silk  produced  by  worms  fed  enUrely  upon  lettuce  leaves.  We  are  not  tok), 
however,  whether  proper  trials  were  made  by  subsequent  experiments  to  prove  its  quality  i  aad  we  hare 
already  observed  that  such  silk,  for  purposes  of  manufkcture,  is  perfectly  useless,  even  in  Italy.  Yet  we 
know  it  to  be  the  opinion  of  men  now  perfectly  conversant  with  the  subject,  that  the  various  experiments 
and  trials  that  have  been  hitherto  made  would  long  ago  have  succeeded,  had  we  been  folly  Infbnncd  on 
ail  the  requisite  points  connected  with  the  management  of  the  tree,  the  worm,  and  its  produce  the  cocoon. 
Our  experimentalists  have  all  laboured  under  one  difficulty,— they  were  ignofant  of  the  reeling  prodess ; 
and  this  probably  arose  firoip  their  experiments  having  been  conmicted  on  too  small  a  scale  to  xender  it 
necessary  to  import  or  require  the  skill  of  winding  the  silk  twm  the  cocoon.  This  difficulty  bas  at  kngth 
been  overcome  ny  the  exertions  of  Mr.  Heathcoat,  at  whose  establishment  in  Devonshire  the  impvovfed 
method  of  reeling  Is  now  carried  on  with  complete  success. 

7601.  The  recent  attempt  to  ettablisk  the  eu/ture  qffke  silkvorm  tn  Britain  appears  to  have  completely 
fS&iled  for  the  present  After  collecting  a  great  quantity  of  mulMirry  trees,  and  estabHshing  considerable 
plantations  in  Devonshire  and  near  Windsor  In  England,  and  in  the  vicinity  of  Cork  in  Ireland,  the 
company  in  18S8  gave  up  the  whole.  Without,  in  our  Ofiinion,  having  given  the  attempt  a  fair  trial  As 
the  mulbernr  will  produce  abundance  of  leaves  as  far  north  aik  Stockholm,  and  as  the  worms  have  tebe 
hatched  and  brought  forth  in  artificial  heat  even  in  France,  there  cannot  t>e  a  doubt  as  to  the  succesaof 
this  branch  of  culture  in  any  part  of  the  British  islands.  ^^  hether  it  would  pay  is  a  different  thing )  we 
by  no  meant  think  it  would,  even  in  Ireland. 

7602.  This  common  honey  bep  (.^pis  mcUifica  L.)  inhabits  Euiope  in  hollow  trees,  but 
is  chiefly  kept  in  Iiives,  being  donaesticated  every  where.  Perhaps  more  has  been  written 
on  the  economy  of  this  innect  than  on  any  other  animal  eaiployed  in  agricuUure^.aod 
certainly  to  very  little  purpose.  After  all  that  bas  been  done  in  England,  France,  and 
Italy,  the  bee  ia  still  more  successfully  cultivated*  and  finer  honey  produced,  in  JPolai>d, 
by  persons  who  never  saw  a  book  on  the  subject,  or  heard  of  the  mode  of  depriving  bees  of 
tbor  honey  without  taking  their  lives.  Much  as  lias  bten  written  in  Prance  and  England 
on  this  last  port  of  the  subject,  it  is  still  found  tiie  best  mode  to  destroy  the  hive  in  taking 
the  honey.  Unanswerable  reasons  for  this  practice  aire  ghren  by  La  Oren^,  a  French 
apiarian,  which  are  elsewhere  quoted  by  us  at  lengtli  (Encyc.  of  Card,  art.*  !B^e9)i  and 
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sllowcd  to  be  conclusive  an  to  profit  even  by  Huish.  The  honey  produced  by  any  liive 
or  apiary  depends  much  more  on  tlie  season,  and  the  quantity  and  kind  of  flowers  with 
which  the  neighbourhood  abounds,  than  on  the  form  of  the  hive  or  artificial  management. 
Viewing  the  subject  in  tliis  light,  we  sliall  avoid  noticing  tlie  mode  of  operating  with 
glass,  storying,  cellular,  or  other  curious  hives  of  recent  invention,  and  treat  only  of  the 
simplest  methods.     The  author  we  shall  follow  is  Howison. 

7603.  The  apiary t  or  place  where  the  bce.hives  are  placed,  should  in  very  warm  situations  be  made  to 
face  the  east,  and  In  colder  districts  the  south-east  It  should  be  well  protected  from  high  winds,  which 
not  only  prevent  the  bees  firom  leaving  the  hive  in  quest  of  honey,  but  they  also  surprise  them  iu  the  fields^ 
and  often  liill  them  by  dashing  them  against  the  trees  and  rocks  or  into  rivers.  The  hives  in  an  apiarj 
should  always  be  placed  in  a  right  line ;  but  should  the  numlier  of  the  hives  be  great,  and  tlie  situation  noC 
capacious  enough  to  admit  of  their  being  placed  longitudinally,  it  is  more  advisable  to  place  them  over  one 
another  on  shelves  {Jig.  417)  than  in  double  rows  on  the  ground.  ^  bee,  on  leaving  the  hive,  generally 
forms  au  angle  of  about  forty-flve  with  the  horixon  ;  the  elevation  of  the  hive  should  therefore  be  about 
960  two  feet  fVom  the  ground,  in  order  to  protect  it  from  humidity.    The  greater  the 

elevation  of  the  hive,  the  longer  U  the  flight  of  the  swarm ;  and  when  they  are 
at  a  certain  point  of  elevation,  the  swarms  are  lost  for  ever  to  the  proprietor.  IC 
the  hives  are  to  be  placed  in  a  double  row,  the  hinder  ones  should  alternate  witli, 
and  be  placed  at  such  a  distance  Arom,  the  fhint  ones,  that  when  the  bees  take 
their  flight  no  obstruction  is  oflbred  to  their  ascent.  Huish  recommends  placing 
everv  hive  upon  a  single  pedestal,  and  at  two  or  three  feet  distance  from  each  other. 
By  this  means,  when  any  thing  happens  to  one  hive,  the  others  are  less  likely  to 
be  disturbed  than  when  placed  on  a  shelf  in  a  bee-house ;  and  the  hive  may  be 
chained  down  and  locked.  \Jig.  960.)  It  is  usual  to  have  three  or  four  legs  of 
supports  to  tile  bee-boards ;  but  those  who  have  tried  one  will  never  resort  to 
more,  as  one  is  a  much  better  protection  fhmi  vermin  and  insects.  The  space  in 
fhmt  of  the  apiary  should  be  kept  clear  of  high  plants  for  two  or  three  yards. 

7G04w  The  variety  qfbees  employed  is  a  matter  of  some  consequence.  To  the 
common  observer  all  working  bees,  as  to  external  appearance,  are  nearly  the 
same ;  but  to  those  who  examine  tliem  with  attention,  the  difference  in  size  is 
very  distinguishable ;  and  they  are,  in  their  vicious  and'  gentle,  indolent  and 
active  natures,  essentially  diflbrent  Of  the  stock  which  Howison  had  in  1810.  it 
required  S50  to  weigh  an  ounce;  but  they  were  so  vicious  and  lazy  that  he  changed  it  for  a  smaller  variety, 
which  possesses  much  better  dispositions,  and  of  which  it  requires  296,  on  an  avera^  to  weigh  an  ounce. 
Whether  size  and  diiposition  are  invariably  connected,  he  has  not  yet  had  suffiuent  experience  to  de. 
termine. 

7605.  T%e  best  maierial  and  form  for  hives  is  a  straw  thimble  or  flower.pot  placed  in  an  inverted  position. 
Hives  made  of  straw,  as  now  in  use,  have  a  great  advantage  over  those  made  of  wood  and  other  materia^* 
from  the  eflbctual  defence  they  afford  against  the  extremes  of  heat  in  summer  and  cold  in  winter. 

7606.  The  site  ttf  hives  should  correspond  as  nearly  as  possible  with  that  of  the  swarmsw  Tliis  has  not 
had  that  attention  paid  to  it  which  the  subject  demands,  as  much  of  the  success  in  the  management  of  the 
bees  depends  on  that  circumstance.  From  blind  instinct  bees  endeavour  to  fill  with  combs  whatever  hive 
they  are  put  into,  before  they  begin  to  gather  honey.  Owing  to  this,  when  the  hive  is  too  large  for  its 
Inhabitants,  the  time  for  collecting  their  winter  store  is  spent  in  unprofitable  labour;  and  starvation  is  the 
consequence.  This  evil  also  extends  to  occasioning  late  swarming  the  next  summer ;  it  bein|{  long  before 
the  hive  becomes  so  filled  with  young  bees  as  to  produce  a  necessity  for  emigration,  ftom  which  cause  the 
•eason  is  too  fur  advanced  for  the  young  colonies  to  procure  a  winter  stock.  A  ftiU-fized  straw  hive  will 
hold  three  pecks ;  a  small-sized  flrom  one  and  a  half  to  two  pecks. 

7607.  The  Polish  hive  (Pasieka  PoLt  fig.  SKil.)  appears  to  us  to  be  the  second  !n  merits  to  that  described, 

961  and  perhaps  it  may  deserve  the  preference,  if  the  mode  of  using  it  were  gene, 

rally  known.  It  is  simply  the  trunk  of  a  tree,  of  a  foot  or  fourteen  inches  in 
diameter,  and  about  nine  feet  long.  It  is  scqoped  out  (boring  in  this  country 
would  be  better)  for  about  six  feet  from  one  end,  so  as  to  form  a  hollow  cylinder 
of  that  length,  and  of  six  or  eight  inches  diameter  within.  Part  of  the  circum- 
ference of  this  cylinder  is  cut  out  during  the  greater  part  of  its  length,  about 
four  inches  wide,  and  a  slip  of  wood  u  made  to  fit  the  opening.  On  the  sides 
of  this  slip  or  segment  (a)  notches  are  made  every  two  or  three  inches,  of  sufH. 
cient  size  to  allow  a  single  bee  to  pass.  This  slip  may  be  ftirnished  with  hinse% 
and  with  a  lock  and  key ;  but  in  Poland  it  is  merely  fastened  in  bv  a  wedge. 
All  that  is  wanting  to  cak:plcte  the  hive  is  a  cover  at  top  to  throw  oflT  the  rain ; 
and  then  it  requires  only  to  be  placed  upright  like  a  strong  post  In  the  garden, 
so  as  the  bottom  of  the  ht)llow  cylinder  may  be  not  nearer  the  ground  than  two 
feet,  and  the  opening  slip  look  to  the  south.  When  a  swarm  is  to  be  put  in,  the 
tree,  with  the  door  or  slip  opened,  is  placed  obliouely  over  it ;  when  the  bees 
enter  the  door  is  closed,  and  the  holes  stopped  with  clay  till  the  hive  is  planted 
or  traced  upright  When  honey  is  wanted,  the  door  is  opened  during  the  finest 
part  of  a  warm  dav,  when  most  of  tlie  bees  are  out :  its  entire  state  is  seen  from 
top  to  bottom,  and  the  operator,  with  a  s^ar  in  his  mouth,  or  with  a  lighted 
rag,  to  keep  off*  the  bees  from  his  hands,  cuts  out  with  a  crooked  knife  as  much 
comb  as  he  thinks  fit.  In  this  way  fresh  honey  is  obtained  during  the  summer, 
the  bees  are  never  cramped  for  room,  nor  does  it  become  necessary  to  kill  them. 
The  old  comb,  however,  is  annually  cut  out,  to  prevent  or  lessen  the  tendency 
to  swarming,  which,  notwithstanding  this  and  the  size  of  their  dwcUinR,  they 
generally  do  once  a  year ;  for  the  laws  of  nature  arc  not  to  be  changed.  1  bougn 
ft  be  a  fact  that  a  small  swarm  of  bees  will  not  do  well  in  a  large  hi  ve ;  yet,  if  the 
hive  extend  in  length  and  not  In  breadth,  it  is  admitted  both  by  Huber  and 
Huish  that  they  will  thrive  in  it  "  If  too  great  a  diameter,"  savs  Huber,  "  be 
not  given  to  the  abode  of  the  bee,  it  may  without  danger  be  increased  in  the  elevation ;  tneir  success  in 
the  hollow  trees,  their  natural  domicile,  incontestably  proves  the  truth  of  this  assertion." 

760&  The  feeding  if  bees  it  generally  deferred  till  winter  or  spring :  but  tliis  is  a  most  erroneous  prac 
ttce.  Hives  should  be  examined  in  the  course  of  the  month  of  September,  or  about  the  time  of  kilUng  the 
drones:  and  if  a  large  hive  does  not  weigh  thirty  pounds,  it  will  be  necessary  to  allow  it  half  a  pound  of 
honey,  or  the  same  quantity  of  soft  sugar  made  into  sjTup,  for  every  pound  that  is  deficient  of  that 
Ireight:  and  in  like  proportion  to  smaller  hives.  This  work  must  not  be  delayed,  that  time  mav  be  given 
for  the  bees  to  make  the  deposit  in  their  empty  cells  before  they  are  rendered  torpid  by  the  cold.  Sugar 
simply  dissolved  in  water  (which  is  a  common  practice),  and  sugar  boiled  with  water  into  a  syrup,  form 
compounds  very  diffbrentlv  suited  for  the  winter  store  of  bees.  When  the  former  is  wanted  for  their  imme. 
diate  nourishment,  as  in  spring,  it  will  answer  equally  as  a  syrup ;  but  if  to  be  laid  up  as  store,  the  heat  of 
the  hive  quickly  evaporating  the  water,  leaves  (he  sugar  in  dry  crystals,  not  to  be  acted  upon  by  the  trunks 
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of  th«  beet.  HItm  may  be  killed  with  hunger  while  •ome  poundi*  weight  of  lugar  xenuin  In  this  state  in 
their  cellt.  The  boiling  of  sugar  into  syrup  forms  a  closer  combination  with  the  water,  by  which  it  ia  pre. 
Tented  flrom  flying  olt,  and  a  consistence  resembling  that  of  honey  retained.  Howison  nas  had  frequent 
experience  of  hives,  not  containing  a  pound  of  honey,  preserved  in  perfect  health  through  the  winter  with 
^ugar  lojprepared,  when  given  in  proper  time  and  in  sufRcient  quantity. 

76091  To  protect  htwMft-om  the  cold,  they  are  covered  with  strav  or  rushes,  about  the  end  of  September, 
or  later,  according  to  the  climate  and  season.  This  is  an  essential  business,  as  well  covered  hives  always 
proner  better  the  following  season  than  such  as  have  not  been  covered.  In  October,  the  aperture  at  which 
the  bees  enter  should  generally  be  narrowed,  so  as  only  one  bee  may  pau  at  a  time  Indeed,  as  a  very 
■mall  portion  of  air  is  necessarv  for  tiees  in  their  tcwpid  state,  it  were  iMttcr,  during  severe  Arosts,  to  be 
entirely  shut  up,  as  numbers  of  them  are  often  lost  ttam  being  enticed  to  quit  the  hive  by  the  sunshine  if 
a  winter  day.  it  will,  however,  be  proper  at  times  to  remove,  by  a  crooked  wire,  or  similar  instrument; 
the  dead  bees  and  other  filth,  which  the  living  at  this  season  are  unable  to  perform  of  themselves.  T4 
hires,  whose  stock  of  honey  was  sufficient  for  their  maintenance,  or  those  to  which  a  proper  quantity  o< 
sugar  had  been  given  for  that  purpose,  no  Aarther  attention  will  be  necessary  until  the  breeding  season 
arriven  This,hi  warm  situations,  generally  takes  place  about  the  beginning  of  May ;  and  in  cold,  about  a 
month  after.  The  young  bees,  fbr  a  short  time  previous  to  their  leaving  thtir  cells,  and  some  after,  require 
being  fed  with  the  same  regularity  that  young  birds  are  by  their  parents ;  and  if  the  store  in  the  hive  be 
exhausted,  and  the  weather  such  as  not  to  admit  of  the  working  bees  going  abroad  to  collect  food  in  suffi- 
cient quantity  for  themselves  and  their teood,  the  powerftil  principle  of  affisetion  for  their  young  compels 
them  to  part  with  what  is  not  enough  for  their  support,  at  the  expense  of  their  own  lives.  To  prevent 
such  accidents,  it  is  advisable,  if  during  the  breeding  season  it  rain  for  two  successive  days,  to  foed  all 
the  bees  indiscriminately,  as  it  wouki  be  difficult  to  ascerUin  those  only  who  require  it 

76ia  The  twarmifu  qf  bee$  generally  commences  In  June,  In  some  seasons  earlier,  and  in  cold  climates  or 
seasons  later.  The  first  swarming  is  so  long  preceded  by  the  appearance  of  drones,  and  hanging  out  of 
working  tiees,  that  if  the  time  of  their  leaving  the  hive  is  not  observed,  it  must  be  owing  to  want  of  care. 
The  signs  of  the  second  are,  however,  more  equivocal  the  most  certain  being  that  of  the  queen,  a  day  or 
two  before  swarming,  at  intervals  of  a  few  minutes,  giving  out  a  sound  a  good  deal  resembling  that  of  a 


cricket  It  flnequentiy  happens  that  the  swarm  will  leave  the  old  hive,  and  return  again  several  times, 
which  is  always  owing  to  the  queen  not  having  aooampanied  them,  or  from  having  dropped  on  the  ground* 
being  too  young  to  fly  to  a  distance:    Gooseberry,  currant,  or  other  low  bushes,  should  be  planted  at  a 


abort  distance  from  the  hives,  for  the  bees  to  swarm  upon,  otherwise  they  are  apt  to  fly  away }  by  attending 
to  this,  Howison  has  not  lost  a  swarm  by  straying  for  several  years.  When  a  hive  yields  more  than  two 
swarms,  these  should  uniformly  be  Joined  to  others  that  are  weak,  as  from  the  lateness  of  the  season,  and 
deficiency  hi  number,  they  will  otherwise  perish.  This  junction  is  easily  formed,  by  inverting  at  night 
the  hive  in  which  they  are.  and  placing  over  it  the  one  you  Intend  them  to  enter.  They  soon  ascend,  and 
apparently  with  no  opposition  fVom  the  former  possessors.  %ould  the  weather,  for  some  days  after 
swarming,  be  unfkvourable  for  the  bees  going  out,  they  must  be  fed  with  care  until  it  clean  up,  otherwise 
the  young  swarm  will  run  a  great  risk  of  dying. 

7611.  ne  honey  nu^  be  taken  from  hives  of  the  common  construction  by  three  modet,  partial  depriv. 
Htlon,  total  deprivation,  and  suffocation. 

7618.  Partial  depriwation  is  performed  about  the  beginning  of  September.  Having  ascertained  the 
weight  of  the  hive,  and  consequently  the  quantity  of  honeycomb  which  is  to  be  extracted,  begin  the 


operation  as  soon  as  evening  sets  in,  by  inverting  the  foil  hive,  and  placing  an  empty  one  over  it:  par. 
tiGular  care  must  be  taken  that  the  two  hives  are  of  the  same  diameter,  for  If  they  diflbr  in  their  dimen. 
siens  it  will  not  be  possible  to  eSbct  the  driving  of  the  bees.  The  hives  being  placed  on  each  other,  a 
sheet  or  large  tablecloth  must  be  tied  round  them  at  their  point  of  Junction,  in  order  to  prevent  the  bees 
from  molesting  the  operator.  The  hives  being  thus  arranged,  beat  the  sides  gently  with  a  stick  or  the 
band,  but  particular  caution  must  be  used  to  beat  it  on  those  parts  to  which  the  combs  are  attached,  and 
which  will  be  found  parallel  with  the  entrance  of  the  hive.  Tne  ascent  of  the  tiees  into  the  upper  hive 
will  be  known  by  a  loud  humming  noise,  indicaUve  of  the  pleasure  in  finding  an  asylum  from  their 
enemy }  in  a  few  minutes  the  whole  community  will  have  ascended,  and  the  hive  with  the  bees  in  it  may 
be  placed  upon  the  pedestal  from  which  the  ftul  hive  was  removed.  The  hive  flrom  which  the  bees  have 
been  driven  must  then  be  taken  into  the  house,  and  the  operation  of  cutting  out  the  honeycomb  com. 
uenced.  Having  extracted  the  requisite  quantity  of  comb,  this  opportunity  must  be  embraced  of  inspecting 
the  hive,  and  of  cleaning  it  from  any  noxious  matter.  In  cutting  the  combs,  however,  particular  attention 
jhould  be  paid  not  to  cut  into  two  or  three  combs  at  once,  but  having  commenced  the  cutting  of  one,  to 
pursue  it  to  the  top  of  the  hive;  and  this  caution  ia  necessary  for  two  reasons.  If  you  begin  the  cutting 
of  two  or  three  combs  at  one  time,  were  you  to  extract  the  whole  of  them,  you  would  perhaps  take  too 
much ;  and  secondly,  to  stop  in  the  mldfUe  of  a  comb  would  be  attended  with  very  pernicious  conse. 
quences,  as  the  honey  would  drop  from  the  cells  which  have  been  cut  in  two,  and  then  the  bees,  on  being 
returned  to  their  native  hive,  might  be  drowned  in  their  own  sweets.  The  bees  also^  in  their  return  to 
their  natural  domicile,  being  still  under  the  hnpresskm  of  fear,  would  not  give  so  much  attention  to  the 
honey  which  flows  from  the  divided  cells;  and  as  it  would  fall  on  the  board,  and  flrom  that  on  the  ground, 
the  bees  belonging  to  the  other  hives  would  immediately  scent  the  wasted  treasure,  and  a  general  attack 
on  the  deprivated  hive  might  be  dreaded.  The  deprivation  of  the  honeycomb  being  efflicted.  the  hive 
may  be  returned  to  its  former  position,  and  reversing  the  hive  which  contains  the  tiees,  and  placing  the 
dcivivated  hive  over  it,  they  may  be  left  in  that  situation  till  the  morning,  when  the  bees  will  be  found  to 
have  taken  possession  of  their  native  hi? e,  and,  if  the  season  proves  fine,  may  replenish  what  they  have 
lost    {Hni$k'$  TrtaUte  on  Beet.) 

761&  Total  deprivation  is  effected  in  the  same  manner,  but  earlier  In  the  season,  immediately  after  the 
first  swarm ;  ana  the  bees,  instead  of  being  returned  to  a  remnant  of  honey  in  their  old  hive,  remain  in  the 
hew  empty  one :  which  they  will  sometimes,  though  rarely,  fill  with  comU  By  this  mode,  it  is  to  be  ob. 
served,  very  little  honey  is  ol>tained,  the  tiees  in  June  and  July  being  occupied  chiefly  in  breeding,  and 
one,  if  not  two^  swarms  are  lost 

76ii.  St{^catkm  is  performed  when  the  season  of  flowers  begins  to  decline,  and  aencrally  in  October. 
The  smoke  of  paper,  or  linen  rag  soaked  or  smeared  with  melted  sulphur,  is  introduced  to  the  hive  by 
placing  it  in  a  bole  in  the  ground,  where  a  few  shreds  of  these  articles  are  undergoing  a  smothering  com. 
Dustion ;  or  the  foil  hive  may  be  placed  on  an  empty  one.  Inverted  as  in  partial  oeprTvation,  and  the  sul- 
phureous smoke  introduced  by  a  flimigating  bellows,  &c.  The  bees  will  fall  from  the  upper  to  the  lower 
hive  in  a  few  minutes,  when  they  may  be  removed  and  buried,  to  prevent  resusciutioa  Such  a  death 
seems  one  of  the  easiest,  both  to  the  insects  themselves,  and  to  human  feelings.  Indeed,  the  mere 
deprivation  of  life  to  animals,  not  endowed  with  sentiment  or  reflection,  is  reduced  to  the  precise  pain  of 
the  moment,  without  reference  to  the  past  or  the  ftiture;  and  as  each  pulsation  of  this  pain  increases  iu 
eflbct  on  the  one  band,  so,  on  the  other,  the  susceptibility  of  feeling  it  diminishes.  Civilised  man  is  the 
only  animal  to  whom  death  has  terrors,  and  hence  the  ongin  of  tliat  false  humanity,  which  condemns  the 
killing  of  bees  In  order  to  obUin  their  honey ;  but  which  might,  with  as  much  Justice,  be  applied  to  tlie 
destruction  of  ahnost  any  othor  animal  used  in  domestic  economy,  as  fowls,  game,  fish,  cattle,  &c 

7615.  On  the  produce  andprqfii  of  bees  much  has  been  said  by  the  patriotic  apiarians.  Both,  however, 
are  extremely  uncertain ;  and  as  to  the  profit,  it  can  never  be  great,  while  there  is  the  competition  uf  all 
Europe  to  contend  with  as  to  honey  and  wax,  and  no  great  demand  for  swarms.  Bees,  however,  are 
Interesting  creatures;  are  suiiportcd  at  almost  uo  exiiense ;  and  a  hive  or  two  ii  therefore  very  dcsirabit 
In  the  garden  of  every  farmer  and  cottage* 

4  B  2 
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7616.  7%e  craw  or  crayjtih  {Cincfir  Antaeus  L^jiig,  969.),  called  tometimeB  the  fl«sh 
962  water  lobster,  inhabits  still  riven,  and  forms 

holes  in  the  banks. 

7617.  Thqf  ore  uM  h  be  nutritious  and  of  Ml 
excellent  flarour,  and  are  nrcpared  iiK  cooking  like 
lobsters  or  shrimps.  In  former  times  they  were 
cdebrated  for  sundry  medicinal  Tirtues,  but  these 
•cem  to  be  now  forgotten.  The  flavour  of  these  anU 
mals,  nevertheless,  depends  entirely  on  the  nature 
of  their  food.  Like  all  others  of  their  tribe,  they  feed 
principally  upon  flesh.  They  might  be  advantsgeously 
cultivated  in  ponds  and  marshes,  but  should  not  be 
put  into  fish  ponds,  as  they  are  detrimental  to  the 
try.  A  breeding  stock  may  frequently  be  purchased 
in  Covent  Garden  market,  or  procured  from  any  of 
the  small  rivers  near  London :  they  are  also  said  to 
be  plentiful  near  Alnwick  in  Northumberland. 

7618.  TTie  edible  snail  (Helix  pomatia  X.,  iig.  71.  o),  although  a  native  of  the  Con- 
tinent, has  been  long  naturalised  in  some  parts  of  England. 

7619.  It  is  the  largest  meeies  foumd  in  Europe.  The  animal  being  fleshy,  and  not  of  an  nnpleasant 
flavour,  has  been  used  as  rood  from  early  times.  It  owes  its  introduction  into  England  to  certain  medicinal 
virtues,  no  less  Uian  to  its  repute  on  the  Continent  as  an  article  of  food ;  but  the  first  of  these  propertiea 
has  long  since  been  forgotten,  and  no  progress  has  yet  been  made  in  introducing  it  on  our  tables.  It  is 
not  so  abundant  in  Italy  as  the  common  garden  snail  (H.  hort^nsis  L.).  which  may  be  seen,  exposed  in 
cages,  in  the  markets  of  Genoa  and  other  cities.  We  have  no  certain  information  which  of  these  species 
was  held  in  repute  among  the  Romans,  who  had  their  cochld^ria  or  stews,  where  snails  were  bred,  and 
fattened  upon  bran  and  sodden  lees  of  wine  The  H.pon^tia  is  preservoi  near  Vienna  in  large  pits, 
eovered  with  boards,  and  fbd  with  cabbage  leaves  and  other  vegetables. 

7620.  The  medicinal  leech  (Hir^do  medicinilis  X.)  grows  to  the  length  of  two  or 
three  inches.  The  body  is  of  a  blackish-brown  colour,  marked  on  the  back  with  six 
yellow  spots,  and  edged  with  a  yellow  line  on  each  side  ;  but  both  the  spots  and  the  lines 
grow  faint,  and  almost  disappear  at  some  seasons.  The  head  is  smaller  tlian  the  tail, 
which  fixes  itself  very  firmly  on  any  thing  the  creature  pleases.  It  is  viviparous,  and  pro- 
duces but  one  young  at  a  time,  which  is  in  the  month  of  July.  It  is  an  inhabitant  of 
clear  running  water ;  but  in  winter  the  leech  resorts  to  deep  water,  and  in  severe  weather 
retires  to  a  great  depth  in  the  ground,  leaving  a  small  aperture  to  its  subterranean  habit- 
ation. It  begins  to  noake  its  appearance  in  March  or  April.  Water  alone  is  not  the 
natural  element  of  leeches,  as  it  is  supposed,  but  conjointly  with  ground  or  mud. 

7621.  The  usual  food  of  the  medicinal  and  trout  leech  is  derived  ftxim  the  suction  of  the  spawn  of  fish ; 
and  leeches  will  not  unfrequently  be  found  adhering  to  the  fish  themselves :  but  frogs  form  the  most  con- 
siderable portion  of  their  food ;  hence,  the  best  leeches  are  found  in  waters  much  inhabited  by  these 
animals.  The  medicinal  and  trout  leech  do  not,  like  the  horse  leech,  take  any  solid  food :  nor  have  thev 
the  like  propensity  to  destroy  their  own  or  any  other  species  of  the  genus :  but  these  the  horseleech  wilt 
not  hesitate  to  devour.  (Neuiton*s  Journal^  vol  iv.  p.  313.)  If  put  into  shallow  clear  ponds  it  will  breed 
freely,  and  this  is  practised  by  some  herbahsts  and  apothecaries  in  the  neighbourhood  of  Londoa 

76».  The  use  of  leeches  for  the  purpose  of  local  bleeding  is  very  considerable.  There  are  four  principal 
importers  of  leeches  in  London  alone,  whose  average  imports  are  said  to  be  150,000  per  month  each ; 
making  a  total  of  600,000,  or  seven  milUons  two  hundred  thousand  in  one  year.  On  the  Continent  where 
they  are  obuined  at  a  much  cheaper  rate,  the  numbers  employed  are  enormous.  {Ibid,)  The  Londoa 
market  is  partly  supplied  flrom  the  lakes  of  Cumberland,  where  the  leeches  are  caught  bywomen,  who  go 
into  the  water  bare-legsed,  and  after  a  few  have  fastened,  they  walk  out  and  pick  them  off.  A  good  man| 
are  also  brought  ttom  Holland. 


Chap.  XII. 

Animals  noiiout  to  Agriculture. 

762S.  Almost  every  animal  nuuf  be  injurious  to  the  agriculturist  m  some  way  or  others 
All  the  cultivated  live  stock  will,  if  not  excluded  by  fences,  or  prevented  by  herding,  eat 
or  tread  down  com  crops  or  other  plants  in  culture.  Tliose  animals,  as  the  dog  and 
ferret,  which  assist  him  in  deterring  or  in  catching  noxious  animals  wliich  would  prey  on 
others,  will  themselves  become  depredators  if  not  attended  to ;  and  even  man,  the  only 
rational,  and  therefore  the  most  valuable  of  agricultural  servants,  will  prove,  under  certain 
circumstances,  the  greatest  of  all  enemies  to  the  agriculturist.  We  shall  glance  at  the 
difiTerent  animals  more  especially  noxious  in  the  order  of  their  usual  classification. 

Sect.  L     Noxious  Mammdlia* 

7624.  Of  noxious  Mammalia  man,  in  a  demoralised  state,  is  the  most  injurious.  The 
remedy  is  furnished  by  the  law ;  —the  preventive  is  good  education,  and  civil  and  kind 
treatment  by  the  master. 

7625.  The  fox  (Cknis  Tfilpes)  commits  great  rava^s  among  lambs,  poultry,  geese,  he  To  destroy  it, 
the  farmer  must  take  a  sheep's  pnunch  and  fasten  it  to  a  long  stick ;  then  rub  his  shoes  well  upon  the 
paunch,  that  the  fox  may  not  scent  his  feet    He  should  then  draw  his  paunch  after  him  as  a  trail,  a  mile 
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nr  apurwdiytUl  begeto  n«ir  Mne  laif*  ttce;  tb«n  imrt  ibefMuiacfa  and  ueend  lntoth«  treevlUi  a  gun; 
•ad  as  the  ntglit  oomet  on,  he  may  toe  the  fox  come  after  the  Kent  of  the  trail,  when  he  may  shoot  niiu. 
The  trail  should  be  drawn  to  the  windward  of  the  tree,  if  he  can  conveniently  contriTe  so  to  da  —Or,  set 
a  steeUtrap  in  the  plain  part  of  a  large  field,  distant  ftom  paths  and  hedges ;  then  open  the  trap,  place  It 
on  the  ground,  cut  out  the  exact  shape  thereof  in  a  turf,  and  take  out  Just  so  much  earth  to  make  room 
for  it  to  stand,  and  then  cover  it  again  very  neatly  with  the  turf  you  cut  out    As  the  Joint  of  the  turf 


will  not  close  exactly,  procure  some  mould  of  a  mole.hill  newly  thrown  up,  and  stick  some  grass  on  Itt 
as  if  it  grew  there.  Scatter  some  mould  of  the  molo-hill  very  thin  three  diflteent  ways,  at  the  distance  of 
ten  or  twdve  yards  flrom  the  trap:  let  this  mould  be  thrown  on  spots  fifteen  or  sixteen  inches  square ; 


and  where  the  trap  is  placed,  lay  three  or  four  small  pieces  of  cheese ;  and  then,  with  a  sheep^s  paunch, 
draw  a  trail  a  mile  or  two  long  to  each  of  these  three  places,  and  flrom  thence  to  the  trw,  that  the  fox 
may  approach  one  of  the  places  first }  for  then  he  will  advance  to  the  trap  more  boldly ;  and  thus  you  will 
be  almost  always  sure  of  catching  him.  You  must  take  care  tl^at  your  trap  be  left  loose,  that  he  may  draw 
k  to  some  hedge  or  covert,  or  he  wlU  otherwise  bite  off  his  leg,  and  so  make  his  escape. — Or  near  the  not 
where  the  fox  uses  much  to  resort,  fix  a  stick  or  pole,  much  in  the  same  manner  as  for  a  woodcock.  To 
explain  this  more  exactly :  tie  a  string  to  some  pole  set  (ast  in  the  ground,  and  to  this  string  liuten  a  small 
■holt  stick,  made  thin  on  the  upper  side,  with  a  notch  at  the  lower  end  of  it ;  then  set  another  stick  ftst  In 
the  ground,  with  a  nick  under  it;  bend  down  the  pole,  and  let  the  nicks  or  notches  join  in  the  slightest 
degree:  then  open  the  nooae  or  string,  and  place  it  in  the  path  or  walk  of  the  fox.  By  strewing  fiesh-mea^ 
pieces  of  cheese,  &c,  as  you  pass  along,  you  may  entice  Uie  fo«  to  tpke  the  same  road. 

leas.  To  thooi  afoxt  anoint  the  soles  of  the  shoes  with  swine's  (kt,  a  little  broiled ;  then  go  towards  the 
wood,  and,  in  returning,  drop  here  and  there  a  bit  of  swine's  liver,  roasted  and  dipped  in  honey,  drawing 
after  you  a  dead  cat ;  and  by  these  means  he  will  be  allured  to  follow  you. 

7027.  Thefoa  b  tometimes  taken  toith  a  Aoolr,  made  of  large  wire,  and  turning  on  a  swivel  like  the  cMax 
of  a  greyhound;  it  is  usually  hung  so  high  from  the  ground,  that  he  u  compelled  to  leap  to  catch  at  it; 
and  baited  with  ftesh  liver,  cheese,  ftc,  and  if  a  trail  be  run  with  a  sheep's  paunch,  as  before  directed,  he 
will  be  drawn  to  the  bait  with  the  greatest  case. 

7688.  Tke  poU-xtU  (jPIUs  Puthrius  L.)  may  be  caught  and  destroyed  bv  a  dead-iUl,  constructed  in  th* 
following  manner:— Take  a  square  piece  of  wood,  weighing  forty  or  fifty  pounds:  bore  a  hole  in  the 
middle  of  the  upper  side,  and  set  a  crooked  hook  fkst  in  it ;  then  set  four  forked  stakes  fost  in  the  ground, 
and  lay  two  sticks  across,  on  which  sticks  lay  a  long  stalf,  to  hold  the  dead-fall  up  to  the  crook :  and  under 
this  cnxA  put  a  short  stick,  and  fosten  a  line  to  it :  this  Hne  must  reach  down  to  the  bridge  below;  and 
this  bridge  you  must  make  about  five  or  six  inches  broad.  On  both  sides  of  this  dead-foll  place  boards  or 
pales,  or  edge  It  with  dose  rods,  and  make  It  ten  or  twelve  inches  high.  Let  the  entrance  be  no  wider 
than  the  breadth  of  the  deadUlklL  —  A  pigeon  houac^  surrounded  with  a  wet  ditch,  will  tend  to  preserve 
the  pigeons ;  for  beasts  of  prey  naturally  avoid  water. 

76Sa  Tke  ipea$el,  or  Foumart  {Phit  vulgiris  L.).  (hough  in  some  respects  beneficial,  in  at  much  as  when 
domesticated  it  destroys  rat^  mice,  moles,  and  other  noxious  vermin,  is  nevertheless  in  a  wild  state,  a 
formidable  foe  to  poultry  and  rabbits.  Weasels  may  be  destroyed  by  putting  in  their  haunts  small  pieces 
of  paste,  consisting  of  pulverised  sal  ammoniac,  mixed  up  with  the  white  of  an  egg,  wheaten  flour,  and 
honey.  The  strewing  of  nie  round  the  place  where  hens  nesQe,  is  also  said  to  drive  away  these  depre- 
dators; as  also  will  the  smell  ofa  burnt  cat;  as  all  animals  are  torified  at  the  buniing  of  one  of  their  own, 
or  ofa  similar  species. 


7630.  Tke  badger  iVnoM  HUes  L.)  destroys  great  numben  of  young  pigs,  lambs,  and  poultry,  eren 
year.    Some  use  a  steeUtrai^  or  a  npring,  such  as  foxes  are  taken  in.  to  catch  them.   Others  sink  a  plt-foll, 
five  feet  in  depth  and  four  in  lengtn,  forming  it  narrow  at  top  and  bottom,  and  wider  in  the  middle ;  they 
"        *■  ..---. -— ,  jj^    Foxes 


then  cover  it  with  small  sticks  and  leaves,  so  that  the  badger  may  fall  in  when  he  comes  on  i 

are  sometimes  taken  in  this  manner.    Others,  again,  pursue  a  badger  to  his  hole,  and  dig  him  out :  this  is 

done  by  moonlight 

7631.  The  mote  (TSpa  europs^O  !•  injurious  by  the  subterraneous  roads  and  hills  of  earth  which  it 
forms  in  grass  lands,  with  regard  to  the  removal  of  moIe-hUls  various  practices  are  in  use ;  but  the  most 
eflfW:tual  is  that  derived  fnm  the  experience  of  a  successful  mole-catcher,  and  communicated  to  the  public 
by  Dr.  Darwin,  in  his  Pkylologia.  This  man  commenced  his  operations  before  sun-rislng,  when  he  care^ 
Ailly  watched  their  situation ;  and  freouently  observing  the  motion  of  the  earth  above  their  walks,  he 
struck  a  spade  into  the  ground  behind  them,  cut  off  their  retreat,  and  then  dug  them  un.  As  moica 
usually  place  their  nests  at  a  greater  depth  in  the  ground  than  their  common  habitation  lies,  and  thus 
form  an  elevation  or  raole-hill,  the  next  step  is  to  destroy  these  nests  by  the  spade;  after  which  the  fte. 
quented  paths  are  to  be  distinguished  from  the  bye-roads,  for  the  purpose  of  setting  subterraneous  trus. 
This  object  may  be  effocted  by  marking  every  new  mole-hill  with  a  slight  pressure  of  the  foot,  and  oiv 
serving  the  next  day  whether  a  mole  has  passed  over  it.  and  destroyed  such  mark ;  and  this  operation 
should  be  repeated  two  or  three  mornings  successively,  but  without  making  the  pressure  so  deep  as  to 
alarm  the  animaL  and  occasion  another  passage  to  be  opened.  Now,  the  traps  are  to  be  set  in  frequented 
paths,  and  should  be  made  of  a  hollow  wooden  semi-cylinder  (Jig.  S92.),  each  end  of  which  should  be  ftir. 
nisbed  with  grooved  rings,  containing  two  nooses  of  hone-hair,  that  are  loosely  fostened  In  the  centre  by 
means  of  a  peg,  and  are  stretched  above  the  rarface  of  the  ground  by  a  bent  stick  or  strong  hoop.  As 
soon  as  the  mcle  passes  half  way  through  one  of  these  nooses,  and  removes  the  central  peg  in  Its  coune, 
the  hoopu  or  bent  stick,  rises  in  consequence  of  its  elasticity,  and  of  course  strangles  the  mola  The  sim. 
plicity  or  this  mode  of  destroying  mole.hi11s  and  moles  recommends  itself  to  general  adofHion,  as  those 
whose  grounds  are  thus  infested  may  easily  extirpate  them,  by  teaching  this  practice  to  their  labourers. 
76aS.  Tke  domettie  or  Norway  rat  (Jtf6s  R&ttus  L..  Jig.  9f>&)  is  now  generally  diffused  throuahout  this 
^3  country,  where  it  has  almost  extirpated  the  indigenous  black,  rat    It 

is  the  most  noxious  quadruped  we  have,  as  it  is  destructive  both  te 
the  live  and  dead  stock  of  the  /krmer.  Tlie  following  methods  for  de- 
stroying it  are  preferable  to  all  others,  and  are  given  in  fViUick** 
Domestic  Eoonomg,  vol.  iii. : — Fry  a  pieoe  of  sponge  with  salt  butler  in 
a  pan ;  then  compress  it  between  two  plates,  and  cut  it  into  small 
pieces,  and  scatter  them  about  the  holes  frequented  by  rats  and  mice. 
This  preparation  Is  devoured  with  avidity;  it  excites  thirst  in  the 
animals,  which  should  be  gratified  by  exposing  shallow  vessels  con. 
toining  water.  On  drinking  this  fluid,  aftH'  oaving  swallowed  the 
burnt  sponge,  it  distends  their  stomach,  and  proves  a  flital  repast  — 
Or,  a  capacious  cask  of  moderate  height  must  be  procured,  and  put 
In  the  vldnltT  of  places  Infested  with  rats.  During  the  flrst  week  this  vessel  Is  only  employed  to  allure 
the  rats  to  visit  the  solid  top  of  the  cask,  by  means  of  boards  or  planks  arranged  in  a  sloping  direction  to 
the  floor,  which  are  every  day  strewed  with  oatmeal,  or  any  other  food  equally  gnteAil  to  their  palate  i 


J  the  principal  part  of  which  Is  exposed  on  the  surface  After  having  thus  been  lulled  intosecunty,  ai  „ 
aeeustomed  to  find  a  regular  supply  for  their  meals,  a  skin  of  parchment  is  substituted  for  the  wooden  top 
of  the  cask,  and  the  former  is  cut  for  several  inches,  with  transverse  incisions  tlirough  the  centre,  so  as  to 
yield  on  the  smallest  pressure.  At  the  same  time,  a  few  gallons  of  water,  to  tlie  depth  of  five  or  six  inches, 
are  poured  into  the  empty  cask.  In  the  middle  of  this  element  a  brick  or  stone  is  placed,  so  as  to  project 
one  or  two  inches  above  the  fluid :  and  that  one  rat  may  find  on  the  former  a  place  oi  rcftige.  These  pre^ 
paratory  measures  being  token,  the  boards  as  well  as  the  top  of  the  cask  should  now  be  ftirnished  with 
proper  bait,  in  order  to  Induce  them  to  repeat  their  visits.    Mo  sooner  does  one  of  these  marauden  plunge 
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through  the  Mctlon  of  the  parchment  into  the  vetiel,  than  it  retreats  to  the  brick  or  itone,  and  cwnnnencea 
its  lamentations  for  relieC  Nor  are  its  whining  notes  uttered  in  vain ;  others  soon  follow,  and  shaie  the 
same  fate:  when  a  dreadfUl  conflict  begins  among  them,  to  decide  the  possession  of  the  dry  asylum. 
Battles  follow  in  rapid  Buccession,  attended  with  such  loud  and  noisy  shrieks,  that  all  the  rats  in  the 
neighbourhood  hasten  to  the  fatal  spot,  where  thev  experience  similar  disasters.  Thus  hundreds  may  be 
caught  by  a  stratacem,  which  might  be  greatly  facilitated  by  exposing  a  living  rat  taken  in  a  trap^  or  par- 
chased  from  a  professional  rat-catcher. 

7633.  A  suecesiftU  mode  qf  enticing  rats  has  been  lately  practised  by  BnMuL  a  farmer  at  ThruxUm  in 
Herefordshire.  He  uses  a  bore  trap,  two  feet  long,  eight  mches  wide,  and  nine  inches  deep,  and  little 
diflbrent  in  construction  from  the  common  one  His  secret  consists  in  scenting  lighucoloured  malt,  and 
also  some  wheat  straws,  with  oil  of  caraways,  and  not  setting  the  traps  for  a  day  or  two  till  the  rats  nave 
been  accustomed  to  eat  the  malt  without  fear.  {P.  Mag.  xiv.  p.  431.) 
763i.  Paul  qf  Starston*t  ratttry  is  thus  described  by  &  Taylor,  Esq.  in  the  Gardtner's  Magatme :  — 
7635.  This  rotUrjf  wMioftnfdbj  Mt.  R.  PralorSurrton.in  putteaUr  pair,  h*  bettnd  a  wfcer  that  h*  ibaald  Mm  catdi 
Norfolk.  He  bettowcd  much  laboar  and  tlnM  to  brine  It  to  them  both ;  wiitcfa,  ta  the  ooana  vt  a  vcty  fcw  dayt,  ta«  didk 
perfcctloa ;  and,  thooah  Urlnff  in  a  altuaUon  pecuUarlj  Uvour-  He  telcctcd,  as  the  ilte  of  hit  ratter;,  totne  otttfaonae  wbere  rata 
able  far  cnoauni||inc  the  breed  ti  raU,  uMd  to  boast  that  ba  were  known  to  fRoncnt,  and  which  be  conld  lock  op,  and  ka» 
bad  complctelj  subdiucd  them.  In  fact,  1  hare  heard  him  lay  aacrBd  to  his  own  dericcs  and  opctattons.  Here  he  fixed  fato 
that  he  oftaad  a  reward  to  any  one  who  would  brine  rau  on  trap,  the  oonctruction  tt  which  wiU  be  beat  understood  bv  re- 
hto  piwniiM ;  sad  that  hSTlnc  marked  and  turned  ofT  on*      finring  to  the  acoooponjiiw  skctdMs  ifigt.  9G4,  V6S.).    TUs 


k.  The  veiffhted  end  of  the  fldl,  to 
Mug  it  back  Into  Ha  ptaoe. 


t,  Th*endarthcfUl.tlia<giTaiwaj 
under  the  rats. 


/,  Tronih,orthanagh<hi«f  inwhich 
the  inp  (a)  Is  placed. 


m.  The  fB«dli«  end  of  the  trooffh. 
«>  The  end  at  which  the  rats  enter. 


9,  Loose  wood,   u>  sarre  both  ai 
cow  and  a  road  into  the  tz^>. 


p,  A  lUp  of  wood,  to  which  the  rata 
snrtnff  from  the  pip*  /,  and  which 
Arm  way  under  them,  and  MU 
ttiem  into  the  wattr  bdew. 
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rhc  tndmttnmtA  to  mmk*  u  teTitins  and  i»ni<fa«tabl«  to 
iinlnuls  aa  wmible ;  for  which  purpow  ho  placed  fanoiSf 
looM)  wood,  and  even  straw,  with  an  occaiionai  wheat  inmat, 
on  and  about  the  trap.  Hb  plan  wa>.  to  render  the  trcnuth  (/) 
a  complete  thorongtifare ;  far  which  punraae  the  trap  or  ftlUnfr 
twctom  {g)  waa,  fiir  •avcral  daji,  •acund  bj  a  pioj  and  the  cad 


(■«)uBadaBafMdiii({plaee.    Aftcrtharatshadpit  aeewion 
to  xhe  spot,  and  pmawl  the  bridge  with  oonfidenco,  he  took 


■ouiu     not,   c«(cu    m    ■c«^iiki> 

known,  remarkablj  conninff 
beir  dlapoutions;  and  ant 
,.  _„  the  briditt  with  their  fore- 
feet, in  order  to  ascertain  ila  Mundnns,  pr 
to  adveniurinK  the  weight  <d  thdr  bodiM  I 
It  it  o<iTioiu«  iherefoiv,  that  nnkw  the  b 


tail  ui  wuou  u|>|^u  wiui  uiid  hicvs 
(i).  which  work*  into  the  catch  (r). 
Ill  J  be  tufflcientl;  rank  to  bear  tm 
Aen  of;  and  jet  not  to  rank  but  that 


7636.  The  btai^  qf  Pmd  efSUtrdon't  <r«pb,  that,  when  one* 
ict,  and  the  catch  (r)  reRuUtcd  to  its  ptwper  pitch,  it  requires 
no  fttrther  trouble,    itne  it  Mifllclcnt  for  the  whole  pmniics. 


I«<f  ac 


The  neat  object  is,  to  rItc  them  time  cnouMfa  to  nt  acquainted 
with  it :  for  which  purpoM  every  thioK  ihouki  bo  done  to  attract 
them  to  the  tpot,  and  to  make  tiiem  feel  themaelres  at  home. 
A  little  pale  malt,  Kllichtly  tinctured  with  oil  of  caraway,  will 
prove  to  be  the  most  inTiting  dish  you  can  i«t  beli«e  them  :  and 
It  will  be  well  to  bear  in  mind,  that  no  p«rt  of  the  trap,  not  r*«n 
the  straw  or  the  wo  d  by  which  it  L<  iurroundcd,  ou^ht  to  be 
touched  by  the  naked  hand  without  em  rubbiiuc  the  kkin  with 
a  portion  of  the  oil  of  caraway.  Do  not  scatter  the  malt  ajww 
the  bridge  (x)r  but  spread  it  carvleasly,  as  it  were,  about  the 
Acdlnv  ena  of  the  trough  (■«).  it  will  thus  be  in  sl^t  finom 
the  other  end  (n) ;  and,  to  get  It.  the  rata  must  paa  the 
bridge  (x);  ibr  it  will  be  seen  atjl«r.  964.  B,  that  the  entrance  to 
diictrapM  now  (by  means  of  the  wood  piled  up)  at  the  end  of  the 
tnrogh  (n),  although  at  first  it  had  an  entrance  at  each  end, 
aod  was,  as  I  have  stated,  a  complete  thoniughikt*.  Indeed, 
some  have  them  on  thU  plan  still ;  baring  no  particular  ftcd- 
ing  place,  and  trusting  entlraly  to  tinia  and  Otance  for  what 
they  mar  catch ;  harfiig  flrst  taken  pains  to  make  the  trap  a 
nm,  and  the  place  icseu  a  harbour  for  rats.  J  do  not  know 
that  it  is  requisite  for  me  to  add  manr  more  words.  The 
dnwincs  sufficiently  explain  the  principle ;  and  as  to  dlman- 
slons,  those  ran  be  determined  by  the  projector,  and  must,  in 
some  dcfrec,  depend  on  the  siac  and  oonvvnienc*  of  the  b«dld. 
ing  to  which  the  rattery  is  attached.  The  trap  ttsdf  should 
not  be  above  three  or  lour  Inches  wide,  and  twelre  or  fifteen 
Inches  kmg ;  in  order  to  allow  plenty  of  room  for  the  fall  of  a 
lafgc  nt.    **  The  forlorn  hope"  Into  which  he  dropped  tntax 

1GS7.  The  long^aiUd field  mouse  {Mtt  sylviticus  L.,fig.  986.  a),  and  the  short-Uiled  field  mouse  (A), 


tlwreaftcr  was  taken  prLMnirr. 
great  care  is  necessary  in  the  construction  of  this  part  of  tiie 
inp.  It  is  not  enough  that  the  floor  give  way  under  the 
rat.  and  be  mcrelv  brought  back  into^its  place 
again  by  the  balance  weight  at  the  end  of 
the  bridge  (A).  One  rat  might  he  accidentallv 
io  caught,  but  you  would  not  cntch  a  sccoad. 
They  are,  aa  is  well  known, 
and  suspicioua  In  their 
tai  the  habit  of  trying  t 

-    -    •         ■      -        •-  • -• prerlousljr 

thereon. 

bridge  ia 

■ufflciently  fastened  to  enable  the  rat  to  make  this 
trial,  the  tr-jp  will  be  no  trap  to  them ;  and  yet  th« 
car  en  or  fastening  should  not  be  so  stiff  but  that  it 
will  suffer  the  bridge  to  give  way  under  thdr  weight' 
when  once  upon  it.  1  caniMt  show  this  catch  in 
my  sketches ;  they  are  lo  small,  but  (enlaiclng  the 
scale)  it  is,  when  the  bridKV  u  viewed  sideways, 
sornrthtng  like  the  annexed  sketch  (.fig.  965.).  f 
is  the  brTdge  or  fall  of  wood  Upped  with  thin  sheet 

iron  at  the  cnd(i'      •-'-•- ^-  • " 

This  cntch  thnuli 

trial  already  sfxAen  of;  and  yet 

It  suffVr  the  bridge  to  fidl  when  wanted  (as  shown  bgr 
the  dotted  linos    it).       It  U  brought  back  '     " 
weight  (A),  and  roov<!S  on  piToto  at  a. 

ftll  ohicrrf,  m3  fViend  1 

'j  i'Tn^tYtt  In  hli  eye  when  Xiv  wgs  Ihi 

riiLrap  «lnlt«tH,  — '"  Ijne  fbrTiira  h<*|iev"  1  iln»  i 

clenMy  daSfi  to  pWi«rii  Ih*  Nt  Aona  makbg  any  aHempt  14 

nieh  flM  baimn  of  Ih*  tnu  \m\t  Us  vhioh  pMf|Mie  If  irumid 

and  pcHbcil;  MJiHPdtll  XuHOm.    Cliw  Ln 

Uie  pfpe  or  dfUln  if)  „  rht  length  of  wMcn  H  lmi7Mil«Tisl ,  and 
w  hich  ^tonducta  io  b  mti  or  cridtKfti  af  wmlvt  calltd,  no!  InaptEy, 
^'  the  tlau^  irf'dcipoiHl-"  A khiiuc  lUfe  «dd«  df  i>iki  Iti b  Li  fixiH 
ii  fli.p  ( o] I  u|Mia  wblrh ,  ai  Ihc  on] v  rli4irit;i3  {jf  capn^,  thfc  rat 
Jiimi*  riTiFnih^  miRilK  of  Uie  pLpc-  I  P.  ll  j^iv«  w^y  and«r 
film,  m*  ^nwi^  til  Lhr  ibiitt-d  Ltn»,  And  rr  sd«i  nid»  hii  CHiwf 
in  **  the  iioQK!i  ^sf  di^iMnid.^'  It  will  t«  olhcrf^d,  ihat  if^ 
ii^t»Liuii  uT  this  Irap  U  w  vitvnti  «nU  let  mi  «fl^iiiid,  liLxt 
hundn-tU  Anj  bi!  cauiihi  ^n  quick  uic<^(*«i<v<iwJtliaul  «oy  alarm 
1i<iTi||  ^vm  tn  |lw  tfen»al£idi!f  J  foT  LI  w^^fsn  Ellatlltcy  foatlno* 

hut  4  -wvT^  tiinrt  tlmfr  ir>  *'  tlir  tt€^ia^k  liop*,'  ksTlny  it  a' ' 

lmn>«lHiUrli  fs"  "  tlir  *^m■p^  of  ilijiptind  ;'  Ihtslr  Lmi 

« ti  ich  iJi  b^jig  a.V  vasXi  a  dj4t»ncB  fivm  LHt  tnp|  [s  u      .  

wiEK  xrij  twHu<:  whaiaas,  bad  Ihe  vRKf  mm  ImmniUudf 
un:|«r  the  Oai  (f)i  «pA  M  woAld  hafv  odaahiMd  mprror  \tm 
■if  iU»tuTb  ^^l'«,  and  ittMluvt  bttlpBidalad  Dw^i,  H«idsa,  ih' 
iiiL-rr  fxamLiMLUia  of  tiie  ciilaft}+  «nd  tftlUlR  (ml  th«  cspuitedt 
%4tuld  ha^l^ii  arnnstanl  iHircwaf  unKiybnait  whereti,  in 
■U  TiR'KTii  «,itii^!nA,(  It  nmi  be  cmamln*^  riTrtr  d^y  without  kn 
ih*  W  *t  InlnilMiV  *'<**  t*«  "■!'-  My  Aland  had  a  ruhud' 
tja|i 4in  [he  UTLit*  [rrlorLple,  cmLy  HI 4 «rtialW tt*.\t;,  and td  llghi^ 
TrbAllrtlilll ,  whk.h  «nsw4fl^  fxtTTTntly  wi^  L    'I'hw  tni^v  dl 

_..  __  ..-^  ....-aUtllr 

Ifag^,  Tul.  »|,  p.7>ai.} 
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•re  both  rather  larger  than  the  (Common  mouse.  Of  late  jears  they 
have  appeared  in  vast  numbers  in  some  parts  of  England,  and  caused 
incalculable  damage  to  the  agriculturist  In  1814,  and  the  following 
year,  the  extensive  plantations  in  Dean  and  New  forests  were  nearly 
destroyed,  over  an  extent  of  five  hundred  acres :  the  devastation  was 
caused  by  these  vermin  attacking  the  five-year.old  oak  and  chestnut 
planti,  which  they  barked  round  at  the  bottom,  and  consequently 
destroyed.  Ash,  larch,  fir,  and  holly  plants  were  served  in  the  same 
way  ;  and.  In  many  insunces,  the  roots  were  gnawed  through  two  or 
three  inches  below  the  surface.  Lord  Glenbcrvie  observes,  that  this 
alarming  havoc  first  became  apparent  in  1811,  and  incrcasetl  to  such  a 
degree  in  the  three  foHowing  vears,  that  the  greatest  alarm  was  felt  by 
government  for  the  safety  of  the  growing  timber  on  these  extensive 
forests.  Seven  or  eight  different  sorts  of  traps  were  set^  a  great  variety 
of  poisons  tried,  cats  were  brought  in  numbers  and  turned  loose  in  those 
enclosures  most  infected,  and  crows,  magpies,  and  owls  were  impressed 
into  the  service ;  but  the  number  of  these  animals  was  so  prodigious 
that  no  sensible  diminution  was  perceived.  At  length  a  vast  number  of 
pits  were  dug ;  and  as  this  method  produced  the  most  beneficial  results, 
we  shall  describe  it  The  pits  were  made  fW>m  eighteen  to  twenty  inches  deep  at  tlie  bottom,  about  two 
feet  in  length,  and  one  foot  and  a  half  in  width,  and,  at  the  top,  only  eighteen  inches  long  and  nine  wide, 
or,  indeed,  as  small  a«  the  earth  could  be  got  out  of  a  hole  of  that  depth  ;  for  the  wider  they  are  below, 
and  the  narrower  above,  the  better  thev  answer  their  purpose  They  were  made  twenty  yards  asunder,  or 
about  twelve  on  an  acre ;  or,  where  tnc  mice  were  less  numerous,  thirty  yards  apart  By  this  method 
thirty  thousand  mice  were  caught  in  a  short  time,  but  a  far  greater  number  had  been  taken  out  of  the 
holes,  either  alive  or  dead,  by  stoats,  weasels,  crows,  antf  especially  hawka  It  was  for  a  long  time 
supposed  that  this  damage  had  been  caused  by  rabbits ;  and  it  is  very  probable  that  similar  injuries  are 
frequently  attributed  erroneously  to  these  animals.  Some  years  ago  an  extraordinary  quantitv  of  mice 
created  similar  devastation  in  Lord  Bag ot's  extensive  woods  in  Stafibidshirc,  and  in  those  of  Lord  Downes 
in  Yorkshire  (,Zool.  Jottmal,  No.  4w  p.  4^.). 

76S8.  ne  field  moutet  in  the  forest  qf  Dean^  had  become  so  destructive  in  I81S,  that  after  trying  trsm, 
baits  with  poison,  dogs,  cats,  &c.  with  little  success^  at  last  the  plan  of  catching  them  by  holes  was  hit 
upon.  These  holes  were  made  from  eighteen  inches  to  two  feet  long,  sixteen  or  eighteen  inches  deep, 
about  the  width  of  a  spade  at  the  top,  fourteen  or  fifteen  inches  wide  at  the  bottom,  and  three  or  four 
inches  longer  at  the  bottom  than  at  the  top.  The  object  was  to  get  the  bottom  of  tlie  hole  three  or  foui 
inches  wider  every  way  than  the  top,  and  the  sides  firm ;  otherwise  the  mice  would  run  up  the  sides  and 

Set  out  again.  The  holes  were  made  at  twenty  yards  apart  eoch  wav,  over  a  surface  of  about  S2C0  acres : 
D,000  mice  were  very  soon  caught,  and  the  ground  was  freed  from  them  for  two  or  three  years.  As  manv 
as  fifteen  have  been  found  in  a  hole  in  one  night :  when  not  taken  out  soon,  they  fell  on  and  ate  each 
other.  These  mice,  we  are  informed,  used  not  only  ta  cat  the  acorns  when  newly  planted,  but  to  eat 
through  the  stems  of  trees  seven  and  eight  feet  high,  and  one  inrh  and  a  half  in  diameter ;  the  part  eaten 
through  was  the  collar,  or  scat  of  life.    {.BiUingUm's  Facts  on  Oaks  and  TrceSj  SfC.  p.  i3.) 
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SxcT.  II.     Btrdt  injurious  to  4grkulhir&» 

7699.  0/  hird$,  the  most  decidedly  ii^urious  to  man  are  the  diffb«nt  hawks  and 
kites,  Bs  most  of  the  species  attack  and  devour  young  poultry. 

764a  Farioiu  method*  have  been  propoied  for  remedying  this  eril,  bat  tbef  eirlnce  little  acqualntaaee 
with  the  habiu  of  these  birds.  Mr.  Swainson  recommends  tliat  the  prevalent  ctutoon,  of  nailing  such  as 
have  been  killed  against  barn-doors  or  outhouses,  be  exchanged  for  tne  following:  —  In  such  parts  of  the 
country  as  are  frequented  by  these  birds,  let  two  or  three  poles,  ten  or  twelve  feet  high,  be  plaoed  In  the 
fanner's  poultnr  yard,  each  pole  being  Aimished  with  an  iron  splice  six  or  right  Inches  long;  pass  this 
spike  through  the  body  of  a  dead  hawk  in  the  direction  of  the  back.bone :  it  will  thus  be  firmly  secured, 
and  give  the  bird  an  erect  position ;  the  wings  being  (no  will  be  moved  by  every  breese,  and  thrir  unna. 
tural  motion  will  prove  the  best  scarecrow  either  for  ravenous  ot  gnmivorous  birds,  more  particularly  the 
latter.    Destruction  by  the  gun  is  of  course  the  most  eflfiretuaL 

7641.  Whether  gnmivorous  birds  are  more  n^rums  than  beneficial  to  the  fiumer,  is 
▼ery  questionable. 

76f&  The  crow,  rook,  rapen,  sparrow,  magpie,  and  ttarUmg  are  oommonly  called  granlvorous  j  yet  this 
Is  aa  error,  for  they  are  all  omnivorous,  that  is,  feeding  both  upon  animal  and  vegetable  substances,  and 
more  particularly  upon  Insects.  We  are  annually  told  of  lane  crops  being  either  wholly  or  partially 
destroyed  by  insects  of  some  sort  or  other :  but  we  never  hear  that  these  ii^unes  have  been  occasioned  bj 
birds.  These  complaints  have  certidnly  been  more  numeroiu  of  late  years  than  fbrmerty,  and  this  is 
sttrlbutcd  by  Mr.  Swainson  to  the  destruction  of  small  birds  (as  waste  lands  are  brought  into  cuHivation)  ; 
to  the  great  diminution  of  rookeries ;  and  to  the  foolish  prejudice  which  the  generality  of  farmers  have 
taken  up  against  these  latter  birds,  which  they  destroy  without  mercy.  In  this  instance  we  have  been 
less  wise  than  our  ancestors,  who  protected  and  cultivated  them,  and  by  whom  they  were  Justly  considered 
of  the  greatest  iienefit  to  mankind.  Nature  seems,  indeed,  to  have  pointed  this  out  to  us,  for  she  has  dli. 
tributed  the  crow  in  all  parts  of  the  habitable  world.  Yet  the  farmer  will  enquire,  **  What  good  can  thesa 
birds  do  mc,  when  they  come  on  my  newly  sown  land,  and  root  up  the  seed  ?  **  llie  answer  Is  very  short, 
llie  crows  and  rooks  do  not  come  for  the  cxpreu  purpose  of  eating  or  destroying  the  seed,  nut  for 
devouring  the  insects,  snails,  and  grubs  turned  up  by  the  plough  or  narrow;  these  are  their  fkvourlte 
food,  and  while  so  occupied,  the  small  quantity  of  seed  they  may  eat  or  displace  Is  returned  to  the  farmer 
ten.rold  by  tliat  saved  Arom  the  insects.  Wallia,  in  speaking  of  the  destruction  caused  by  the  hedgechalRer 
or  cockchaflf^r.  says,  that  *'  whole  meadows  and  oorn.flclds  were  destroyed  by  ttiem  ;*'  and  Judldonslj 
concludes  by  observing.  **  that  the  manv  rookeries  with  us  Is  the  reaaoo  why  we  haw  lo  ten  of  these 
destructive  laaects."  {Hist,  (if  yortimmSerlamd) 

SicT.  HI.     Insects  injttnous  to  4gncuUure> 

^643.  Insects*  above  all  other  aninuUs,  are  by  far  the  most  injurious  to  the  agricultmist ; 
not  only  from  their  numbers,  but  from  their  attacking  the  produce  of  the  earth  in  all  its 
Ktoges  of  growth  and  maturity.  We  have  already  pointed  out  the  adyantage,  not  to  say 
the  necessity,  of  a  certain  knowledge  being  acquired  respecting  insects,  by  all  persons 
engaged  in  agricultural  pursuits.  We  shall  now  explain,  in  popular  laxiguage,  the  dif- 
lerent  tribes  or  orders  into  which  they  are  divided ;  the  changes  they  undergo ;  and  the 
injuries  they  produce  to  man,  and  the  animals  and  vegetables  which  he  cultivates. 
Numerous  insects,  much  more  destructive  than  those  we  shall  enumerate,  are  found  in 
other  climates,  but  from  which  the  British  agriculturist  has,  happily,  nothing  to  fear,  and 
therefore  need  not  be  acquunted  with.  The  reader  will,  however,  find  much  valuable 
information  respecting  them  concentrated  in  Kirby  and  Spcnce's  Inlrodficlion  to  Ento^ 
molngy,  vol*  L 

SuBSKCT.  1.     Physiology  i^  Insects' 

7GM.  Insects  art  distingmisked  from  worms  irtrraea  L.)  by  always  having  feet  in  their  perfM  statCL 
as  the  beetle,  butterfly,  ftc.  Worms  crawl  upon  their  bellies  and  hare  no  foet,  as  the  earth.worm,  sing, 
snail,  &c  llie  generality  of  Insects  have  only  six  feet ;  but  some  fow,  generally  called  by  this  name,  have 
a  great  many,  as  the  wood-louse,  centipede.  Ac 

76i5.  Nearfy  all  tnsecU  are  ooiparouti  that  is,  produced  fhmi  an  egg.  These  eggs  are  seldom  found 
singly ;  they  are  small  in  sise,  and  do  not  grow.  The  eggs  of  some  species  are  batched  in  a  few  days, 
while  those  of  others  remain  during  the  winter,  and  the  young  do  not  come  forth  until  the  season  at  which 
tlie  leaves  of  the  plants  upon  which  they  feed  begin  to  expand. 

7646.  The  second  state  of  the  insect  ie  called  the  eritca,  or  larva  In  systematic  language,  and  is  known  to 
the  vulgar  by  various  names.  Caterpillars  are  those  larva  which  are  exposed,  and  feed  upon  leaves  and 
pUnts,  as  the  caterpillar  of  the  common  cabbage  butterHy  (Jig.  S71.  a).  Tlie  krvir  of  beetle  usually  live 
In  the  earth,  in  the  trunks  of  trees,  or  in  the  substance  upon  which  they  Aed;  they  are  generally  of  a 
ri'**jSl.  ^^^i  thick  and  clumsy  in  form,  and  are  called  grubs.  The  larva  of  the  common  cockchafer 
ifig.  97a  b),  and  of  the  nut-beetles  {Jig.  970.  e).  are  of  thisdcscrlption ;  while  the  name  of  maggots  is  usuaOv 
mven  to  the  larvcof  flies,  bees,  anU,  &c,  all  of  which  live  in  the  same  confined  sUtc  as  those  of  becUes. 
It  is  in  this  stage  of  existence  that  insects  are  most  voracious,  and  consequently  most  destructive  to  plants. 

7647.  When  the  larva  hat  attained  to  its  full  sixe,  it  changes  into  the  pdpa  or  chtfsalis  state.  This  la 
done  in  different  situations,  according  to  the  tribes  to  which  they  belong.  The  chrfsalls  of  butterflies 
(Jig.  97L  b,  e)  are  naked,  and  are  either  suspended  or  attached  to  trees,  branches,  walls,  &c  Those  of 
moths  are  either  concealed  in  a  case  like  the  cocoon  of  the  silkworm,  or  the  caterpillar  undergoes  ita 
change  in  the  earth.  The  period  in  which  Insects  remain  in  this  state  varies  according  to  the  speebs ;  but 
in  most  cases  they  are  inactive  and  torpid. 

7648.  The  imdgo,  or  perfect  insect,  is  produced  flrom  the  chrysalis,  and  is  the  only  state  In  which  mil  tta 
parts  and  members  are  ftUly  developed.  The  appearance  and  economy  of  perfect  insect^  In  general,  is 
totally  diffbrent  ftom  those  of  the  Uirvse  and  pup©,  and  it  is  only  in  its  flnal  stage  of  existence  that  the 
species  can  be  ascertained.  With  the  excq>tion  of  such  insects  as  form  the  A'ptera  of  Unnsus,  all  others 
are  rurnished  with  wings,  cither  four  or  two  in  number.  Some  few  exceptions,  however,  occur  to  this 
rule;  the  female  of  the  glow-worm  and  of  some  few  moths  arc  apterous,  while  many  beetles  (although 
lUrnifhed  with  hard  winged  cases)  aredcstitute  of  real  wings.         -^         "^  '  v         "* 
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UlS 


emerging  from  the  egg  and  |MUing  through  the  three  stages  or  their  existence  wichln  the  tpace  or  a  yearw 
But  Inere  are  a  great  number  of  species,  iwrticularly  amoos  the  beetles,  which  pass  three,  and  even  four, 
years  in  the  caterpillar  sUte ;  and  instances  are  on  rcoord  of  beetles  remaining  in  timber  ftom  ten  to 
ifteen  years.  The  greatest  pn^wrtion  of  moths  are  biennial,  passing  the  winter  in  the  chrysalis  state 
and  closing  their  existence  in  the  succeeding  summer.  The  transitory  life  of  the  i^hfoiera  is  proverbial; 
the  perfisct  insect  indeed  existo  butforaday,  and  seems  born  only  to  continue  iU  species;  yet  in  the  larrs 
state  it  enjoys  a  U^  of  ooe,  two^  or  eveii  three  yeara. 

SuHicT.  8.     A9vwtg0ineiU  or  CkamfioatUm  iflfuectu 

7650.  AO  hueet$t  as  Ifacleay  observes,  may  be  divided  Into  twogroaps ;  1.  Aftermu  AmmCv,  having  either 
no  metamorphosis,  or  only  that  kind  of  it  the  tendency  of  whldi Is  confined  to  the  increaae  of  the  nonsbev 
of  feet :  these^  as  their  name  implies,  are  destitute  of  wings.  SL  TVue  im$ecU,  or  those  whoee  metamorphoita 
has  a  tendency  to  give  wings  to  the  perfect  or  image  state,  bat  never  more  than  six  feet 

7651.  Tme  HueeU  are  a^n  divisible  into  two  primary  groups ;  the  first  of  these  are  oreanited  for  mas. 
tication  in  their  perfect  state,  and  the  second  are  organised  for  suction  alone.  Each  of  these  divisions, 
according  to  the  system  of  Ifadeay,  conUins  five  separate  orders,  the  principal  characters  of  which  we  shall 
endeavour  to  make  intelligible  in  common  knguage 

76SS.  ne  MmndibmlhUi^  or  mastieating  insects,  are  ftimlshed  with  Jaws  of  a  homy  or  i 
»,  inllnitely  diversified  in  their  rorm  and  structure   Theyare  divided  into  the  (bUc 


i.  Tridkafttrm.     ____ 
Cnamarcni;  Ui*  Ofpar 


The  vinB  ar*  fbor.  loft,  and  ananlly 

_  jppar  !»•&  ■lifthUy  halrj,  snd  fbm  lower 

ttmt.    The  Inaccti  of  '"-' ' 


r  (bUowing  orden :  — 

a  tab*  ci  ite  own  oomracdon.    Thert  ar*  naaj  ipcclas  In  thia 
ntxT.  veil  knoviif  in  thdr  pefftct  itatv,  to  aO  loTcn  oTai^. 


UoK. 


Phi7KkiMai1 
laaftUiMdv. 


f*»iaM»  {Jig'  967.  c)  maj  avrt  «  as  cb- 


t  Ubbi  tm  BQl9  dJTliton  vf  tiw  Awl)  k  forapofni 
Smum.  ind  th*  btfd*  k  wmud  vlih  m,  taBf.     Tba  [»t,  \tm  uit, 
aadi  W  »lipt  an  nimillar  ExamplM. 

e«an*ai>jMi  all  tfnen*  Iitkiv  n  Uy  if\r  FiiTTi4>  oi  iHtl  i«.  1  hrj 
be**  t«a  viii|t»t  [rc!iH-rj|Jt4  kriH>9ilh  a  ymlr  af  hard  vlng^j^*, 
wtiilE:h  m«n  vlatr  Utf^fha  Jn  a  ^Vmi^i  Mm  down  lit*  htrk. 
TIhtv  arr  man;t  tnbh  of  lIw^^  insrfi'^^  v^)rh,  MriD  to  tbdf 


tevirti,  (incL  r»[h*T  {>^»]^^  Mit»,iitM:i*j  iwnr«h«t  rtmnbriim 
|Kir'|ihtfiir,  nnij    Fftif-,  lilr^j   wirhi    t-rrtU   nnTii^.      l'h#  IrMUf^ 


VKti-r  In  tiiir  a  ifi:lHra  and  laidm- 
^  ]%'nn^]^*ra.   Tha  vinpai  vllh  f^  frv  ^ 

ta  BoiBlMr^  claaFi  liMUjiimH.  ^  ntlcoUk  .  . ._„. 

Bianlali.  w  InvllUr^  Hfiian  dliiilaBi  i  Itaa  talJ  tf^Uif  i 
U  not  aitnad  vUJK  B  ldA)l>    I^M,  if  anj,  oftfuirla 
AnirtldVid  ai  kUat^noa^  aaiQ*  ark  Uid«iri ,  bmAcii 
ttrtit  iir«>tlaiarv  liaidia,  liwr  JdLKS  Md  dvnwi  *  r 


(liriBwIliT  in>«ei4,    TUi  la  mnv  vaitfCttlWlj  tha  habkl  of  lh« 
fiiii J  UP,  during  anmifi*^  1i4iTmz]fl  (f 


rw^  ■•uTvrmK  trrM'  paneu,  aad  flfhitf  AbMit 
Mhff  «  hawk  in'-HWili  gf )(« I«^'  Ttm  MjfitiaMKtt  at  dtj-ftj 
{JTk  ruliHa.Jte-Sfi?.  t},  lE}i«w|H[  Maup  to  «i<a  iinlerr  andl 
■ItlMHijin  Iriiit  fi-IT  Bpmamuii  Eli  ihls  Mufai^ri,  li  m  at%i  ndanl  en 

lilt  I  4:ijl'i»fr>i,  ihaL  1iiri  u«  i'<i4Vrti^  «n]iTianj  (n  ^.^^tt]l«t,  and 


765S.  Tkt  HausUUatat  or  suctorial  insects,  likewise  contain  five  orders.  Although  apparently  destituta 
of  Jaws,  there  is  every  reason  to  believe,  from  the  observations  of  the  celebrated  Savigny,  that  the  rudU 
ments  of  the  masticating  organs  exist  in  these  insecU,  but  that  they  are  so  slightly  developed  as  to  be  toUlly 
usdcss,  and  onlv  dlscoven^e  under  a  very  strong  magnifier.  The  suctorial  insects  in  their  larva  state 
are  mostly  Aimuhed  with  strong  and  well  defined  Jaws,  and  feed  voraciously  upon  animal  and  vegetable 
bodies  i  yet,  from  the  perfect  insect  being  supported  by  suction  alone,  it  is  obvious  that  in  this  state  they 
can  do  no  ii\|ury  to  the  agriciilturist    The  orders  into  which  they  have  been  divided  are  these :  — 


hi^hn-     The  tultntljF  wvl  mtflU*  Itlhe* 
'.r'ra»*H1  fc ncvii  ciairi [ilib  cf  tltrw  In" 

li,  ,^.  .^  ,4  -...«jr  ar*  cAlltd  c«u>f|»Jltar>.    T\\t  /'aiidlto 

m  hEluJl  linlstlMi.WlrlLEiullrrllTl!  ffff.  11£K.  J,  %|]1  »Tt*  »> 


mpjcef  ih*  rm  'a  a)^  \Mrf»  \i,\,  and  pu^  ttaU  \.t)  \£ 
mval  iMJ-ttfUtfl  Erp|i[in|rtrn]U'*  in^vli' 

9-  tttfttrm.  I'bfl  «Ln«ft  are  t^Hi  r^iTir  «nd  liaiia|%raif, 
Hkt  ttwW  ^  !h«  eoanlniHi  houx-nj,  T\vn^  iTfdtr  1»  urt?  urn- 
mrrnirt,  vod  cmblBB bhjp' b^^cu a h.i^li at« fn bunnui  m Vr^- 
tOtUai  at  tiTvar^and  troabbfofnt  ic^  man  Ln  •  vlnp^  U«it 
tiw  ipiat  (r'flN'iy,  vhattfeJIf  {Tii*Tiia'1,  rmiw-ny  fripalflji^    . . 

X  A'^rm,  £hlanWqttila  i^  Iba  la«l  rcnlury  arnui^Ml  all 
tmvcti  w  liiraut  T Jniri  nn«T  Lhk  rifdn  J  lut  It  tend^TCaUldrd, 
bj  t^tt^SAt  and  V^k^*  l4  aU^ll  nnl)  a^  b't  #  b| tbJ ■«  Jtiti^nj - 
Isttd  ihaafb  lodHlr  motUll  (V  niainim>  and  nn  v  hw  p  aa  In  tha 
«aMBrill*«»ilBaBaM. 

4>  Nhh^i^pb.  Inaarti  li'fUi  a^B  acp  tiimliibvd  wJdi  tva 
ftidad  wiaiiH,  Mfniidi  bji  wtav^aia^,  alu  rruariftfl  at*r  r»rli 
oQmt.tt  mmia^'tmfimat  iwlMitanr*,  and  wKvfa  bit  ijh«vii« 
uatftfl  a«  xirftana  tf  ^^jj^t^  Thr  tqr4  tTa  RHnpowd  >£ir  tTirrv, 
twiit  <]^  vnTTriit  inn  fmh  L'Tiini^  }<i|inl,  »nd  llw  boaj  la  iiuwh  f1ii- 
UmvA.  Tha  va/[««ij  k&ufta  fJiiun^iad}*  iiaJtHd  Hd^lnc^  ■  lUrli 
tuiix  a  iitrcmiS  u'd  dliapT^nl^te  tniirLE  «!>»«  hilldladiK  af  All  ur- 
|nt|iHl  undc^  I}|U  nhirr. 

■'^  Hameflrrm.  Tliai*  Insvcti  turm  a  amt  reTcmMaflJee  lo 
tlia  laat !  but  tlM  body,  bialMd  of  being  dcfWHMd  and  flat,  u 
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iM,njiaff^«t.i4iir;  tb*wiii(|tab«,lmlaidafbriniifc3dcdo«cr      dfopofftodi  oTitaewn  makiniband  U  then  eommoBlf  know* 
Mch  other,  an  dcAczod,  and  cmbra^  the  rides  of  the  bod«.      w  the cnckoo-eplt  inacct;  bjr  fbedinc  npan  the  up  it  rauae*  the 
There  are. compar At! vdjffirw  homopteroua  tnaectaln  Enftland ;       !«•««•  to  curl  up,  and  the  growth  of  >oun|i  plant*  Is  thus  m*- 
but  the  froK-hopper  (Cichda  BimrokrU  /..)  is  a  ffood  example      terlaUy  checked, 
when  in  iu  peHhct  or  wbiKcd  state.    The  larra  resides  in  a 

7fiS4.  The  diffbrent  orders  qf  insects  we  have  now  enumerated  are  connected  liy  other*  of  an  inferior 
^tent,  and  which  are  called  oaculent  orders.  But  ai  a  dewription  of  these  is  not  essential  to  our  present 
purpose,  and  as  they  do  not  conUin  any  decidedly  injurious  insects,  we  shall  merely  refer  the  reader  to 
the  Hdra  £ntomol6gicse  of  Macleay,  and  the  Entomology  of  Messrs.  Kirby  and  Sp^ce. 

SuBSECT.  S.     Insects  ir^jttrums  to  live  Stock, 

76S5L  AU  organised  beings,  tohether  animal  or  vegeSable,  are  subject  to  be  atUcked  and  destroyed  by 
Insects.  Ercn  man  himself  is  not  exempt  flrom  the  dominion  of  these  small  but  formidable  creatures. 
For  some  wise  but  unknown  purpose,  there  are  peculiar  species  ai^ropriated  to  receive  their  nourishment 
from  man  alone,  and  which  cannot  efist  in  any  other  situation.  The  remedies  for  these  must  be  pre. 
scribed  by  the  physician ;  but  it  is  the  business  of  the  intelligent  agriculturist  to  make  himself  acquainted 
with  such  as  are  injurious  or  hurttVil  to  the  animals  and  plants,  upon  which,  the  success  of  his  o|wrations 
siainly  depends :  for  there  arc  as  yet  no  agricultural  physicians,  to  whom  the  farmer  can  apply  for  advice 
or  information  when  his  labours  are  counteracted  by  infect  devastators.  We  shall  therefore  briefly  noticq 
the  domesticated  animals  and  cultivated  plants  most  subject  to  those  injuries,  pointing  out  the  most 
efficient  modes  by  which  they  may  be  checked. 

765d  The  horse.  The  principal  foes  to  this  noble  animal  are  the  horse-bee  {CE'ttrus  ^ui)  and  nd.flj 
(GB.  haemorrhoidklis).  Tne  first  deposits  iU  eggs  on  such  parU  of  the  body  as  are  liable  to  be  licked  by 
the  tongue ;  and  the  animal,  unconscious  of  what  it  is  doing,  thus  conveys  its  enemy  into  its  stomach  ;  the 
young  larva  are  there  nourished,  and  become  whitish  rough  maggots  (Jig.  960.  c),  which  are  known  bj 


the  name  of  bots.  They  attain  their  Aill  sise  about  the  latter  end  of  May.  and  are  voided  by  the  ^nus 
from  that  time  until  the  end  of  June.  On  dropping  to  the  ground,  they  finci  out  some  convenient  retreat, 
where  they  change  into  a  chrysalis ;  and  in  six  or  seven  weeks  the  fly  appears.   The  female  (6)  is  distin. 


giished  from  the  male  {a)  by  ttie  lengthened  shape  of  her  body.    The  inside  of  the  knee  is  chiefly  selected 
r  depositing  her  eggs,  which  will  frequently  amount  to  four  or  five  hundred  on  one  horse.    The  other 
species  {(E.  hsemorrhoidklis  L.)  is  still  more  troublesome  i  it  deposits  its  eggs  upon  the  lips,  and  causes  ex. 


ccssive  and  distressing  uneasiness  to  the  animal  Mr.  Bracy  Clark,  who  has  investigated  the  history  of 
these  insects  with  great  ability,  observes  that  in  ordinary  cases  it  is  not  improbable  that  they  are  beneficial 
to  our  cattle,  by  acting  as  perpetual  stimuli  or  blisters ;  yet.  when  they  exceed  certain  limits,  they  produce 
disease,  and  sometimes  death.  (Clark  in  Lintt.  Trans,  vol  lit)  The  prevention  of  bots  belongs  to  the 
farmer,  the  cure  to  the  veterinary  surgeon.  The  first  may  be  efl'ected  by  watching  the  animal  at  the 
Season  when  the  female  deposits  her  eggs  (usually  in  August  and  September),  and  should  the  horse  ap. 
pear  much  agitated  in  its  pasture,  there  will  be  good  reason  to  suspect  it  has  been  attacked  bv  the  fly ;  the 
^gs  may  then  be  removea  by  the  brush  and  currycomb,  or  by  a  pair  of  scissors.  When  the  disease  is 
certain,  one  of  the  best  methods  to  destroy  the  insect  is  to  fasten  a  bag  net  on  the  horse,  for  the  purpose 
of  catching  the  excrement,  as  well  as  the  AilLfcd  larve.  By  throwing  the  dung  every  morning  into  a  deep 
iHt,  any  larvsB  that  may  be  enclosed  in  it  will  thus  be  prevented  from  working  their  way  to  the  surface 
when  their  last  transformation  is  about  to  take  place,  and  their  death  will  cut  off  a  numerous  progeny. 
There  are  other  dipterous  insects  which  feed  uprni  the  blood  both  of  horses  and  cattle ;  the  most  formi. 
dable  of  these  are  tne  horse-flies  (T^b&ni,  Ar,  /) ;  others,  much  smaller  (Stom6xys  c4lcitrans),  assail  him  in 
every  situation  during  summer,  and  dart  their  long  probosces  into  his  legs  and  belly.  But  none  are  more 
trying  to  him  than  the  forest  fly  (Hippob68ca  equina  L.),  which  runs  sideways  or  backwards  like  a  crab, 
and  Ihelters  itself  in  those  parts  least  covered  by  hair :  it  may,  however,  be  caught  by  the  hand,  when  the 
animal  is  in  his  stall ;  but  its  substance  Is  so  bard,  that  it  can  only  be  destroyed  by  rolling  it  between  the 
flnger  and  thumb. 

7657.  Homed  cattle  are  likewise  subject  to  the  attacks  of  a  peculiar  species  of  gad.fly  {(E.  bbvis,  <f,  r,  /). 
which  causes  them  great  terror  and  distress.  The  larva  («)  is  smooth  and  fat :  and  the  chrysal'u  [/) 
opens  by  a  lid  (mj  when  the  insect  idf)  emerges  from  it  The  herdsman  may  know  when  this  Insect  ap. 
pears  among  his  flocks,  by  the  agitation  they  exhibit ;  the  whole  herd,  with  their  tails  erect,  or  carried, 
in  some  grotesque  attitude,  gallop  about  and  utter  loud  lowings.  When  oxen  are  employed  in  agricul- 
ture, the  attack  of  this  fly  is  often  attended  with  danger,  as  they  become  quite  unmanageable,  and,  whe- 
ther in  hameu  or  yoked  to  the  plough,  will  run  directly  forward.  Their  harness  at  this  season  should 
therefore  be  so  constructed  as  to  be  easily  loosened.  The  eggs  are  deposited  toitkin  the  skin  of  the  animal, 
and  in  a  wound  made  by  a  tube  resembling  an  auger,  with  which  the  female  is  provided.  These  flies 
only  attack  young  and  healthy  lubjects ;  but,  independently  of  the  terror  they  create,  do  not  appear  to 
occasion  any  material  injury.  The  cattle  of  Hungary  and  the  neighbouring  countries,  as  also  those 
of  Abyssinia,  are  subject  to  more  deadly  enemies,  which  fortunately  are  unknown  in  England. 

7658.  Sheep  are  also  infested  by  another  species  of  gad.fly  {(E.  ^vis  L.,  g.  A,  i),  which  deposits  its 
eggs  in  the  inner  margin  of  their  nostrils.  The  moment  the  fly  touches  this  part  of  the  sheep,  they 
shake  their  heads,  and  strike  the  ground  violently  with  their  fore  feet ;  at  the  same  time,  holding  their 
noses  close  to  the  earth,  they  run  away  looking  about  them  on  every  side,  to  see  if  the  flv  pursues :  they 
will  sometimes  crowd  together  in  a  rut  or  dusty  road  with  their  noses  close  to  the  grouna  The  larva  (0 
are  white,  flat  on  one  side  and  convex  on  the  other ;  they  inhabit  the  cavities  of  the  maxillary  sinuses, 
and  crawl,  when  the  animal  is  dead,  into  those  of  the  hems  and  frontal  sinuses;  when  full  grown,  they 


BooE  VII.  NOXIOUS  INSECTS.  1115 

fall  through  the  nostrilf ,  and  change  to  the  diryialU  {k\  which  produces  the  fly  (g)  in  about  two  montha. 
8wine,  pigeona,  and  all  kind*  of  poultry  are  aut^cct  to  fleai,  and  lice  of  varioua  Iduds,  but  never  to  such 
a  degree  a»  to  occasion  death. 

7559.  ficA,  in  their  young  or  fry  state,  are  the  food  of  the  larvs  of  water  beetles  (Dytisci).  These 
insects  are  flrequently  seen  in  great  numbers  in  ponds :  they  mav  be  caught  by  a  hand  net  (made  of 
▼ery  small  meshes),  inserted  beneath  the  insect,  as  he  reposes  (with  bis  head  downwards)  on  the  surAic^ 
and  then  suddenly  drawn  upwards. 

SuBSECT.  4.     Insects  injurious  to  Vegetables* 

7660.  7%e  ravages  qf  insects  upon  pkmls  commence  fhnn  the  time  that  the  teed  Is  committed  to  the 
ground,  and  continue  until  the  produce  is  gathered  into  the  bam.  These  various  injuries.  In  one  shape 
or  other,  are  annually  experienced ;  and  many  of  them,  beyond  all  doubt,  will  hereafter  increase  to  an 
alarming  extent,  if  the  great  body  of  agriculturists  persevere  in  their  mistaken  pr(>judice  against  crows, 
rooks,  and  other  useAil  birds,  which  Providence  has  kindly  given  us,  to  keep  the  insect  tribes  within  due 
limits.  We  have  already  noticed  the  destructive  insects  which  arc  in  a  great  degree  peculiar  to  certain 
plants,  as  wheat,  barley,  &c.  in  a  general  way  (Part  IlL  Book  VI.) :  we  shall  now  enumerate  those  that 
Infest  the  grains,  clover,  pastures,  cabbages,  and  fruits,  plantations,  as  well  as  those  universal  destroyer! 
of  all  vegetables,  the  wire-worm,  the  plant  lice,  and  the  diftbrent  species  of  crane-fly. 

7G61.  n^heatf  in  every  state,  is  subject  to  many  insect  depredators.  Mr.  Marsham  describes  a  small  grub 


a  fly  nearly  related  (according  to  Mr.  Kirby)  to  the  Mosfllus  arcu&tus  of  LatreiUe.  It  makes  a  lodgement 
in  the  heart  of  the  principal  stem  just  ^bove  the  root,  which  stem  it  invariably  destroys,  giving  the  crop 
at  first  a  most  unpromising  appearance ;  but  it  proved  ultimately  that  the  plant,  instead  oi  being  injured, 
derived  great  benefit  from  this  circumstance;  for,  the  main  stem  perishing,  the  root  (which  was 
not  hurt)  threw  out  fresh  shoots  on  every  side^  so  as  to  yield  a  more  abundant  crop  than  in  other  flelda 
where  the  insect  had  not  been.  When  first  observed  in  England,  this  insect  caused  great  alarm  among 
agriculturists,  who  thought  it  might  prove  the  Hessian  fly.  When  the  wheat  blossoms,  it  becomes  ex- 
posed to  the  attack  of  a  small  orange-coloured  gnat,  which  deposits  its  eggs  in  the  centre  of  the  flower  ; 
the  larva  or  grub  devours  the  pollen,  and  thus  prevents  the  hnpregnation  of  the  grain.  The  weevil,  a 
small  coleopterous  insect  {CaUndra  grankria  F.),  is  extremelv  destructive  to  wheat  when  in  the  granary, 
where  it  feeds  both  in  the  larva  and  perfect  state  :  against  the  first,  we  are  acquainted  with  no  remedy, 
as  it  lives  in  the  grain ;  but  as  this  is  larger  than  the  perfect  beetle,  the  latter  may  be  in  a  great  measure 
Collected  by  means  of  a  sieve.  Urge  enough  for  the  insect  fbut  not  the  grain)  to  pass  through  :  it  is  often 
fbund  in  such  numbers,  that  they  have  been  collected  and  destroyed  by  bushels.  The  same  insect,  or  one 
very  near  it,  often  infeata  sea  biscuit }  and  can  only  be  killed  by  baking  or  heating  the  biscuits  over  again 
in  an  overt 

7669:  Bue  is  subject  to  the  attacks  of  a  small  flv  (Af^ca  pumili6nis),  which  Introduces  Its  eggs  into  the 
heart  of  the  shoots,  and  occasions  a  loss  of  fW>m  eight  to  fourteen  plants  in  a  square  of  two  feet  No  remedy 
has  yet  been  proposed  for  this  pest,  which,  if  not  extensive,  may  be  checked  by  plucking  the  injured  ears, 
and  burning  them. 

1QS3.  Barjgft  besides  other  insect  foes,  has  one  peculiar  to  itself,  in  the  shape  of  a  small  moth  (TYnea 
h6rdei  K).  This  fly  deposits  flrom  twenty  to  thirty  eggs  on  a  single  grain ;  when  hatched,  each  of  the  larva 
disperses,  and  selecting  a  grain  for  itself,  enters  from  without,  and  lies  totally  concealed :  should  these 
moths  be  observed  in  a  granary,  the  injury  may  be  stopped  by  carefully  covering  the  grain,  leaving  a  few 
handfuls  exposed ;  upon  these  the  moths  will  deposit  thdr  eggs,  and  by  roasting  or  destroying  this  small 
quantity,  the  rest  may  be  saved  from  infection. 

766*.  OaU  are  subject  to  few  diseases ;  but,  like  all  other  grain,  the  planU  are  liable  to  be  destroyed  by 
that  universal  devastator  the  wire.worm,  of  which  a  more  particular  account  will  be  found  in  treating  of 
Insects  universally  injurious  to  vegetables. 

7665k  The  diseases  itfpeas  are  mildew  and  blight,  but  these  are  only  occasional ;  its  insect  enemies, 
however,  are  formidable.  The  principal  of  these  is  the  plant  louse  ( A>bis),  one  species  of  which  is  pecu. 
liar  to  this  plant  In  the  year  18l0,  the  crops  of  peas  throughout  the  whole  kingdom  was  so  much 
destroyed  by  it.  that  the  produce  was  not  more  than  the  quantity  sown ;  and  many  farmers  turned  their 
swine  into  their  pea-fields,  not  thinking  them  worth  ga^her^ng.  {.Kirby  and  Soejue^  L  p.  177.)  Beans  are 
exposed  to  the  same  injury  fhmi  another  species  of  A  "phis  of  a  bUck  colour,  wnich  begins  at  the  top  of  the 
plant,  and  multiplies  downwards.  In  both  cases  the  most  eflbctual  remedy  is  to  top  the  phmts  at  an  early 
period  of  the  infection,  an<l  burn  the  parts  so  gathered ;  this  plan  is  Ukewise  advantageous,  as  it  improves 
both  the  quality  and  quantity  of  the  cron  llie  earlier  peas  are  sown,  the  better  chance  they  stand  of 
escaping  this  pest;  or  if  a  small  quantity  of  quick.lime  is  sprinkled  upon  them  when  they  are  a  few 
inches  high,  experience  has  shown  that  the  plants  remain  uninjured,  while  the  A^his  is  totally  de. 
stroyed. 

7d6&  The  diseases  qf  beans  are  the  rust,  honey-dew,  and  mildew.  The  insects  which  infest  it,  and  their 
eradication,  have  already  been  noticed.  (5256l) 

7667.  Turnips  are  subject  to  several  peculiar  diseases,  and  are  the  food  of  many  noxious  insects.  On 
the  first  appearance  of  the  cotyledon  leaves,  a  whole  host  of  little  jumping  beetles  (H&ltica  n^morum), 
called  by  farmers  the  fly  and  blackjack,  attack  and  devour  them,  so  that  the  Und  is  often  obliged  to  be 
resown.  An  eminent  agriculturist  has  calculated,  that  fh)m  this  cause  alone  the  loss  sustained  in  the 
turnip  crops  of  Devonshire  in  1786  was  not  less  than  100,000^.  (Young's  Jnnalt,  va  p.  102)  Nearly  as 
much  damage  is  sometimes  caused  by  a  little  weevil  (Curcdlio  contr6ctus  Marsham),  which  in  the  same 
manner  pierces  a  hole  in  the  cuticle ;  watering  with  lime  water,  &c.  may  serve  to  check  both  these 
evils, 

7668.  Tkt  eaUrpOtttr  of  a  Mw-flf  (TenthiMo  L7).  entirely  gav-.  ^^  ralind  zeA  AfftyarvH^  ll^e  (Iw  tniti  T3iv-ir'irni»  vhJtJl 
of  a  bUck  colour,  appMn  on  iha  plants  so  toon  h  they  haw  alvn  iJiLw*  cii«±ei^c  luiairT  io  Vatf^l*.  Thv  M^aJJ  Lraob  ^  tu- 
produced  three  or  kka  toaffii  leaves:  these  have  lomrtimca  bcii'irl<r,  rdloii  >.4«e-nJ  m  ihr  nwu,  I*  kia>dl>kied  h}  vi>}{ht.-r 
occasioned  uomiderable  mischief,  particularly  in  178.\  when  klnil  uf  ifmlit  T'n^lm'LiLj  ihv  IttnFB  dthcr  tjf  r%iTc^]io  c^mEric- 
man;  thousand  acres  were,  on  this  account,  piuufched  up.  lui  JIT. ,  ^  1^  rntrhaVui.  aulmlllt  J^^rvoum-iir  ir^nOs.  Tline^ 
These  catcrpUlan  are  soqint  after  with  to  much  avidity  bv  ho-ri  i^Tf^  dii'  nai  vmbi.  Eh  atHcn  ibe  rtopHi  bT  ll#  plant, 
crows,  rooks,  and  magpies,  that  those  farmen,  whose  good  7  Ij 7 □<  TAf  rt^^lntiii  I'l^tMUM  of  t<4  ttu-mr  an  i Jtr  oi^ldew  )  iir 
sense  nave  led  Uirm  not  to  destroy,  but  rather  to  cncounse,  seint  <:tiruJ'Jj«mJ  ibr  clTfai-l  aCiT\*v:tkit  dbrturtlicm  a£  ihn  rini 
these Qscfbl  birds,  need  not  fear  anvcreat  damage  from  thu  (known  P^JjirLrnUT hf  th« n^m* of  fln^m and  toe^U^be  Ablmifj^ 
insect.  To  destroy  it  in  the  moat  rarectual  way,  watering  oir  the  fiinttr,  mni  auvtro^i  or  wmUag  fnxa  was*r  and  tm^* 
■prinkllM  with  lime  has  hem  strongly  recommetided.  Noti^  etT  thv<t  NiWi^i^  dlitfuflft,  as  fkr  is  b  lOMswri,  sdBilf 

7669.  Tlu  eaiervUlar  af  tht  turnip  Imiitrfij/  (PierU  nApta  F.)  tilhrt  of  prvvxullon  ntt  <rurf  s  ondEF  fk«iiiz«b1*  drcnmalna* 
Is  also  lomctlmes  fbund  on  the  turnip  in  great  numbers:  nearly  of^iH,  Liiln.rp,  kUmAir*  WkJ  w«alli«,  ihcj  sdd«n  oocnTS  bu| 
fifty  of  the  grub,  wliichio  much  rcaembltes  the  wire-worm,  and  th  '  '  "  r,i  the  rtilil  f  arnnau  du  iMu  itreparr  aad  mantwa 
which  we  have  befbte  alluded  to  ^66.),  have  been  found  just  hii  i  h ,  aod  In  itw  umiikf  mtt^  nn^V^j  ^oicr  w  hin 
bdow  the  lenvea  of  a  single  bulb.    These  may,  in  a  great  mea.  th<                    Uj. 

7671.  The  hop  is  liable  to  many  external  and  internal  diseases :  by  the  first  term  we  must  be  understood 
as  alluding  to  injuries  caused  by  insects,  while  those  which  belong  to  the  vegetable  are  certainly  internal. 
When  the  plants  first  emerge  above  the  ground,  they  are  infested  by  a  small  beetle,  vulgarly  called  the 
flea.  In  a  more  advanced  state  the  tops  and  branches  are  devoured  by  the  hop  A^phis,  known  to  some  by 
the  name  of  the  green  fly,  while  at  the  tame  period  the  rrotn  arc  «ubW.t  to  the  attack  of  the  caterpillar 
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of  a  aagukr  ipedca  of  motb,  named  bv  ooUecton  the  gbott  Tha  vcyeUbla  dtwiet  Incident  to  the  hop 
are,  the  honey -dew,  the  mould,  the  blight,  and  the  fire4>la»t,  all  of  which  take  place  at  dUftrcnt  tianei^ 
th<>u]?h  moctly  when  the  plant  !■  AiU  grown. 


nv^cnhJanea  IB  llut  ^ddUlf  Uiwi  tTi.il  ll  l«  pin«1l,  pmhI  Ji^ritM. 
It  l«,  iio  Om HHlnfTi  ft buflle  (lUltlc* ramcmnal, ulfB tpflcW 
•I wl^  lUhad  Ui  All  wbldi  liif<MrU  ]ruun«  tumB|«.  I  n  iti  fmr- 
fltrt  tciu:  U  H*<arartilEi  cnwt  hfttuc: ,  hy  tnunf.  ih«  Mtul#f  ihiiiritf 
of  thv  TLHiTiK  iHanim,  IlhlA  t#fti  «^i  ihiti  LhlalAicrE  klhjUlidj 
tni^H-t  in  uriwiint  w'ht.'n  Iha-  -nLffhtk  are  eoLI^  iiid  tli«  tlATi  hpt 
and  iln^  lHJ:)«n  HPcrtj  chat  i|.  ki  ntcvt  frw|n¥Ht  un  nl«nfti  In 
(rouDiu  tbit  hBTi  bMn  duncrd  ibr  «4rrw  j&xt,  on  wttlch  ar  - 
CCHUit  II  hail  !■■■  Unfit iiicnilcd ,  tlui  Lhe  muiui*  luod  fer 
o^fcrinff  Iha  U6k  ^loiild  I*  pivTlauiJ^  ir^  fnhued  u  bflfbrv 
tf tfBcti^tfiOlf'Fi  vd  BinllBd  etibfir  iii«f  4II  iJib  Ititd,  «#  iwlj'  tm 
thm  Ihilli  J  boi  t^  *a£  Tuiowi  ntlwf  JiIbh  dn  ruit  *fm^  to 

h>T«  iJiiclJwM  In  «  dutt  kUa*i«l«    IjTUh  iUblKt.      NdChlTW 

■         *       "  ^ .  ...  j,j„  ;3^ 


nat  Isvndi  the  tnd  of  Mijt  vtA  dnriiifl  Ihm  kwn  iwil 
ir  TbiiHliuHtiifnfHpb  luiTndljtJkski^,  ttitf  wh^ 
ig  faitv  «p«  mtib  &  iKURioent  i^m  4  h^  plaalvt^m,. 
itfi  t0  h«w  li«AM  r^ci?  Mrt  of  BUfi^^llMi  ' 
r  iTTBii  |«  chrc^  iMlr  IncmB^  Jt  Ik  a  «i 
r  t>iAi:  tlwT  riin]«  or  4t?  rumed  awfti  |it  m 
ir|[]]i| ,:  -ur  ihu  lulMit  vkia  wirm>rf  mIIJ  an«dltt 
It  tk  imr«  ihtv  Du  lUch  dij«  ibv  yctfiff^  1  rmnt  an 
wlnK  ;  bLlt  Lt  Ia  rxnlj  to  tf^unil  ifcH^  4c«mctil4  F] 

nLuuBLnKi^,  aniji  u>  luutiliidi  tiw  rnlrtnllM     !<la4i 

Icni  Khuw#n  i-if  riJ.nt  or  i:uiti  of  vlnd^iaapv  C|k  fliirttt  of  t 


U«fu  ;  And  vul  <|uuiliu«nt  m^^  dpvOFur^d  if  iiMrrawi  md  oc^a 
'  ^  7*1  OHM  u*  aciidmul  and  kfuulltinii  ^UbU<^ 


idLI  hlnlk  ^  7 


Ihit  LnHct  kn  iu  ItrrA  of  grub  itJit*;  and  unleH  ll  b  aaMT- 
talrvd  iv  kl  *¥  r  d  J  rknir  Ch't  ^jotiid,.  In  maDunx^thv  abnfwtiliii 
vi  J I  kiktt  jiablf  pTtiTr  alMinlTV .  'Hi*  dradl^  eff^tfi  at  I J  me  uptm 
Inmti, hmf FTfcr ii*iiaJ L, hja bccri Fki«ntl«M ji  tpnind^ ami «hiM^l4 
Iw  frMjfl«d  to  In  all  CB^n  Irhctv  lh«  ici^K^ri  t»]  jr  oT  (he  i7Pi|p 
calion.  Mr-  Samiul  i'unin 
Trari«uti;nt  [tLj.  <S,  fi«rL  V 
h«  hM  dA^tnl  111  Ap|^«lri».^ 
I  aniJ  cIimt  ii  no  4nuljf  iNji 


It  ki«  llf.^ffbtfv,^  itPwufl^   rmwnnirnilerl.  |h«t  tbc   pri 

[?f  ihfljwlfia    fiMlTfTlH 

I"!  ih 

vcnitLri?  t(»  ^mklaLi  thai  It  viMld  be  ailnuied 


•cHI>«4  Irj  tunW  i^f  ihfiiTLeia  vMlTvrUnt  Ism*  In  IIm  liners, 
mm!  hv  u»r<1 ,  br  tnad  i^  bi^-m  Infer  cvd  hi  ihr  A  Vhk  i: 


p>  IViJ  'Tha  nrr  mat  ■dvanta^i ! 

pulTiTl<.f^  >kn  i'Ti -lime  Ifl  ft"iLUH.Iniii 


caterpillar 
The  beat  i 


1 1  ci ,  10  fcBirt  «>  ttw 


zw  fauna  laa«H,  basKln  li>n|i' 
lUr  babw  uoaekmi  hf  ihu 

7673.  T*«Vp'<M«'«calMbyaaiiMtlia|tnanarloDff-wbi«*d 
47«  iaa  apaciw  of  AyhU  pacullar  to  tba  plaat;  it  makaa  Ita 


7674.  Tkt  trkMi  wiM  [Heplalni.  hamuli  FM  „ 

aaar  the  natK  nf  ihr  tii3^  iiLani,  utkb^  whii.h  ^itm  lu-r*  «t 
lillar  ftr-^l'.  nufnciLmn  doiiifi  ihrm  fiMuidA«hl#  mv7» 
.  'r  i»  Uf  dntni.T  tIic  tiki4hi  and  thla  Any  ba 

a«a«  hy  Bttra  ' .   i.r  ir  ai  dutk  ta  a  t^ndlt-  aij  Luitcrmf  tam^ 

by  a  boy  OT«r  '.  I .'.'  frcnind^  <*  tM  i^QVLlii  ktvarh    dfl'*  n  T^  BiaiO 

with  hU hat.  l  h.-  rrunu  ti  t^4  fi^iiiTAiilv  thae  i  aitd  oiw  m  it 
antiraly  whlti-.  ^.1  'h  u  k!  mKT  r*  Km,  «Tca  at  nlghi,  «ith  «m, 
IthovenoTc-  -1  -^i  114)1  ip^tl  of  flnmnil,  m  th^l  1  ^tUHl  r«tfhar 
of  Inaacta  inJ -.''.-  .  U'ar  ih»  plimuiikai  Lti  a  iTcv  rv*njTi^.  tn 
lSi6  the gho  r  <<  ..Ml  npi-ciiftd  ln  HMoij  piftt  df  Warwickifahtf 

InTSJOOOail!'  i.^'v  nujTltii^ri. 


7675.  CZdMT  i«  very  tubjeot  to  be  injured  by  a  rery  small  weeTil  ( AVion  flavifemoriktum  K.),  wbleh  aft 
all  teaaont  feeds  upon  the  iced  of  the  purple  clover,  while  another  spcclef  of  the  tame  tribe  (A.  flivlpe*) 
devoun  that  of  the  white  or  Dutch  clover;  the  injury,  unfortunat«y,  cannot  be  known  while  the  pUnts 
are  growing,  as  they  have  then  every  appearance  of  being  perfectly  healthy.  The  young  shoots  of  th« 
purple  clover  are  often  devoured  by  the  same  little  Jumping  beetles  (Hiltica  F.)  which  attack  both  tumipe 
and  hope 

767&  PaUmnt  in  general  are  often  destroyed  to  a  very  great  extent  by  the  larva  or  grub  of  the  cock, 
chafer  (970.  a),  known  in  difftrent  parts  of  England  by  the  following  provincial  names :  —Brown  —     -  — 
blind  beetle,  chafer.  Jack  homer,  Jefflry  cock.  May.  bug,  browa^dock,  dor,  and  miller. 

i\f  tht  {arv 

^    pBtflfl     i-OMlCtt    ■bVL-h 

liirruFtimc    a}'|tf^f«    Ml  iKti    EdOniTJ  In    pTsdl' 

firiu«  rauJiLiUilm,  and,  LiW  a  Utaht  i^iaena^ 
drtirur  L^tftj  £tE^  ihknf  etitbrn Ikend  lim 
caaih^  TTi^  tsnt^lhlif  tmibi«d«mta|i9H« 
vbMa,  and  mm  iMfodiad  in  ifa«  majkl,  ^] 

ttiej  lADU  changainiaaidtwbriUhcmlii 

a  rad  haid,  and.  aboat  au  Indi  md  •  half 
)qnf  (£1-  In  lliii  Maia  It  oaaUAUaa  b(u  jmmr 
durCn^  vbkli  LliBa  kt  ciHnml  U  nwM  datruc:- 


(Jvr  T1.TB,|;»  on    Ibc   JW,   EMM  (Bll^  OTfTtM, 

tut  of  aJI  sltaH paault  Slid  juaoif  traai.  Whole 
atnm  04'  Ihv  rkOMt  |Hinm  art  ihiu  fcndeicd 


IMtpri^Liicij**.  all  TPfduK  b  Lgii,  And  ,... 
lUITvLlliTri]  u|k  aIidom  viLh  m  ruurh  tu^  « 
if  kt  haul  betit  cm  wktN  a  ^piidi,  Thf.  KhidB 
^  Ihii  knjur;  bekw  ^arriHl  c<n  utaltr  ftirivndr 
adiufip  nviihrt  osyrwrtnfL<m  ntjr  [vJUiflTt 
^eavafto  I  but  ilte dpio^<tlon  Ia  b«  tnpR'ied 
nwn  thi  pavfetl  Lp>«k-1  ■naj'  jri  bm  viTTenlad. 
If  the  drtrd  ami  wktfwnd  itiif  ii  no*  ». 
■navidf  tbr  Hrii  midenivath  w  kll  ap max  im 
IntiA  a  aqft  mould  Ibr  alwot  »n  Inrti  1)>  d'- 
Iklie  Ihe  bnl  uf  a  tfardcn 
timnd  Ihe  fTub«r  ItW  on 


will  li« 


f  ^JsT 


_^ .  .    .     ^    n  Uifit  bjcfct  In  a  mmd  paction , 

,'■**  qnmmHin  mMj  Ije  nthrml  jinii  ckren  to  jAct  aai 

wulEjj.    H'hn^  tuil  ^m*Ti^  thr  lu^  dl^c  1V1  ilM  Tit^t  in  tha 


alm<w  jjicrvdlblf  dcptti  of  fif«  <tt  m  1W1, 
aiH)  ihvn  rbuiav  irili>  a  '  hrji-ilii. 

n  until  the  faltn»ln|f  »|ri-lrm. 


.    ....  .jplh  n  tmnvth  dor, 

In  thki  Uiactlvr  iwm  liwfj 


dmpplii^,  and  twnnkC  (^  nnoD  (bla  nnngaJil  (^^1  riaa  iIh 
lo«rr  ordkT»  iif  [be  iMsiaileF  nvm  UkHt  l|itf«1i  tuTiof  calm  ay 
ihr  iiMPJuie  rif  tile  eirin^  a^lgjirdi  k  mnaLf  of  (IreiJri^  iham, 
ajiduHHl  tlwin  bI«j  u  TiiH^..    T'QMqnli  Ihr  end  </tu.mnicr  ih^ 


■^  their  hqorru  Ijt'ni  wm  in  anj  catfeidcfabJr  naniban.  fh*lpl« 
lowkniT  Jtw.  I  Hi/,  rrdij.  xiK.  |)^  7{:S.&h::.^    Tb^  pi^  did 

HI  iflLni  knlui)  tbeui  »«n*n|y  j^itff  4pr  trt  a  pflSf  fr " 

Nar*Scht  laal  tliE  cPi*rt  1^  lAa4  til? ,  >vl  nfrnwni'a*' 
him  tSI. ;  ihe  man  and  hta  aBnant  ilKilafinK  iL 
jnitmtid  r^hl  r  biiah^  ^lliaai  taiAJea.    11m  Ik-fti ,  i^  inde.:  d 
ttw  only  eftectual  nimai|j  fbr  thi  4>VtnittlAn  orthr  ^Nfrfcrt  kn« 

,....     t^-         -    "  -- — ..-  «.  .««  »w — .-P^  «      lert,  ll  in  ihita  th«  •omm  m  tallMa  j1  man.  whtn  Hwj  *ri» 

?*••  ■•M^Uwy  awaxtn^    Ehirti^  tfe*  d^  Mi«t  iWTialnfd  qnlat,      ef  ther  fWlcrti^  ur  in  a  4ate  rf  iinpari  Mod  th*k  Uj  »ap**ji  ar  ^CheT 
r^'*^IlTJ?*f?**  '**  ^^^  '*Ti-  kn  njoumt,  ^d  Hm  banimlzif       them  uf-    IMp  pfTion  In  thk  waj  bai  bam  k  litrwn  ti  cap!  ur* 

lodsatr  1- ^  i-utMictfi,  prt" 

nndaaifrmi  beki^  laid. 

UpwmS  vban  ItKry  ha^ 

10  thialL  H  U  knftiMed  liT  tha  fmh,  and  this  laffMt«% 

Indjcatvd  faf  lh«  mfci  aunnpttnff  •«  nadi  JIlSW.    TW;  b« 


Tf-j «.  r*r  j.r-/fcrf  iwirf  IT  W'f  ihm  f^mn  from  th*  nnuniL 
Bad  Duin>nrnin«  AD  iuitncdkHtr  attach  upon  th»  Mwi  of  iJI 

i,^       T^^ *.. „..  ^_  ^j^j^  ^^ 

««,  ««  ituMild  a!> 

rkdkaflBi  appeaml 

"  1  tJual«n  rf 


tha^  arlnn  4 

•  K^odlffki 

darltenwj  the  air]  and  tb^ 


1  litr  iltiuiit  ijirum'k    Tiwlr  num- 
t  fur  thr  pppcc  oTtlmie  mllct  |b#7 
..  ..     jttxiw  thtf  nmdc  In  dvTai    " 
iMTPt  w»i  »f  I    hiuct,  M  [O  hirt  hsM  1 


vUkadluwt 


savhiji  of  LLsnWr.  in  a  Ter^  tbort  [ln»  iJm  J^im  of  fffl  Hm 
r«w  rur  wflit  miUn  vm^dciti^nfd,  tr^rlnt  tha  vbat*  amtATft 
In  Ll»  iibiddle  irt  «upnnt»,  lu  iiakrd  and  dnolatv  ai  U  wouLl 


Im).  iTHdilf  deT«ur«^  bj  ciuvil,  inm^iak  ftfli  jafK,  wbow  »M 

L        ,  ,        ,     -■ '  —  ■ -..IU.  «i»««.^  —  41  wuu.«»      «:mii4ti)ineWLirir  nearh  ihneniOBlhiJothAni^inetiritkrfnr, 

Ittrt-  Iwib  kn  wintrr.     Saunc  and  pnultrr  tWrrtuit*!  thum  ja       l«  m  Mtmh  fct  kuwti  rif  ihu  iutt;  and,  the  daCnlrtJ44  tbrj 
nm  iiuaiiUtlaa;  tbty  vi»it«|  undrr  ih*  ttta  fur  ttic  (jiuiers      caUH  aaHai|t  iAhu  is  t^t«  aU  c^kTi-*  M">- 

7i>rft  rtf*Aojfrj  anrf  ^Wn-  ricwto*;  vegetable$  are  well  known  to  be  greatly  injured  by  the  caterpillais  of 
two  di  Btrenl  kjiidi  of  wJi  iie  UtjUcrflies  {fig.  971.y,  one  of  these  (Pleri«  brissicse,  e)  is  much  larger  than  the 
other '.  the  nterpllLftr  it  pale  j  tl  iciw,  with  black  spoU  (a) :  when  Aill  fed,  it  shelters  itself  on  walls,  pales,  or 
(fuitki  «f  IrcTi,  and  rhunijef  into  the  chrysalis  state  (&),  in  which  it  stUi  preserves  the  same  cast  of 
cDtoLin  iijf :  tTii'  perfect  I  usee  t  (^)  aHl^mrs  early  in  spring,  and  continues  until  the  end  of  summer.  The  other 
iMx-i>?i  i>r  rmterpilkr  b  ^i<cii  (i^i ;  tlie  chiYsalis  (c)  is  of  the  same  colour ;  and  the  butterfly  (/)  is  produced 
fltxiut  tlkC  it«ine  Ume  u  tl^c  precedhig.  Various  methods  have  been  recommended  to  prevent  the  winged 
uiMxt  trmn  depaUini;  its  ofKB  uftori  Uiose  plants  which  nature  has  given  them  the  instinct  to  select ;  these 
■re,  how<^irpr,  ini;llbctue,3,  and  in  many  cases  lufladently  ridiculous :  handpicking  the  larva,  and  searching 
fciF  t^ie  fhiTialSi,  sne  the  onl^  pLms  we  can  recommend,  either  for  these  or  the  gooseberry  and  currant 
^-■''■'■■iii-lliir*. 

768a  FruU  treei  qf  all  kindt,  and  their  produce,  are  attached  and  devoured  by  a  great  variety  of  insects, 
an  enumeration  of  which  will  be  found  in  our  Encydotkedia  qf  Gardening.  We  shaU,  however,  advert  to 
those  curious  minute  insecU  ( Thrips  Phj^sapus,  Ar.  S7S.  /,  A)  so  often  seen  in  flowers  and  blossoms  during  the 
spring,  and  which,  in  their  natural  siae  (/),  appear  Uke  short  black  lines.  NearlyaU  fruit  trees  are  liable 
to  considerable  injury  from  dillleTcnt  species  of  Cdocus  or  cochineal  insccta    They  are  mostly  so  small 
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Ulg.  972.  a,  tf),  that  their  form  cannoC  be  well  (Hstlngukhed  without  the  aid  of  a  maffnifying  glais ;  many 
61  them  resemble  imall  scalei  or  icab*  llxed  on  the  barli  and  shoots.  One  is  eiitirdv  of  a  brown  colour 
(C6CCUS  persicbrum  a) :  when  magnified  (6)  it  somewhat  resembles  the  tortoise  beetle  (Cissida  L.),  the  leg* 
and  bead  being  onlj  dkoemible  when  the  insect  Is  turned  on  its  bacli  (c).    Another  (C  fbl.  qu^rcus. 


972 


«,«,r)doea  much  Injury  to  the  oak ;  while  theC.  f&gi  attacks  the  twigs  of  the  beech  (g).  and  causes 
•mall  round  excrescences  to  appear  i  these  are,  however,  very  different  from  the  gall  apples  of  the  oak  U  )• 
which  are  often  found  of  a  considerable  sixe,  and  are  produced  by  the  C^nips  qutrcus  fblil  L.  ( *),  or 


quently  found  in  this  ftruit 
768L  The  hueoU  i^furioiu  to  pkmiatkmt  are  less  numerous  in  this  country  than  oo  the  Continent,  yel 
jr>.  '^'"*  we  have  two  species  whose  derastations  of  late  years  have  caused 

much  alarm  and  extensive  i^jurv.  The  pine  plantations  In 
various  parts  of  Britain  have  sutfbred  ttom  the  great  saw.fly 
(Ur6cerus  glgas Lot), tbelarvaof  which,  feeding  upon  the  heart 
of  the  tree,  and  boring  it  in  all  directions,  soon  destroys  it  Another 
nnaU  insect  of  the  beetle  kind  (8c61ytus  dertr6ctor  F.^ftg-  S7S.  d 
magnified)  is  equally  deadly  to  the  ebn ;  and  ft^xn  being  more  com. 
mon,  and  propagating  very  rapidly,  is  more  to  be  dreaded.  The 
sudden  destruction  or  a  lane  proportion  of  the  elms  in  St  James*s 
and  Hyde  Parks  has  recently  called  the  attention  of  government  to 
this  beetle ;  and  at  the  request  of  the  noble  rangers,  Mr.  Bfacleay 
undertook  to  invektigate  the  evil :  the  result  of  his  observations 
have  been  since  published  {Edmb.  PkiL  Jmtmai,  Na  SI.).  It  ap. 
pear*  that  the  female  (a)  may  be  found  upon  the  trunk  of  the  elm 
mm  Blarcb  to  September :  she  first  penetrates  through  the  bark, 
and  then  proceeds  to  form  a  passage  between  that  and  the  wood, 
depositing  her  eggs  during  her  progress  on  each  side ;  when  these 
are  exhausted,  the  parent  dies,  and  is  often  found  dead  at  the 
extremity  of  the  passage  (b)  thus  formed.  When  the  eggs  are 
hatched,  the  young  larvse  immediately  begin  to  feed  by  woiklng 
nearly  at  rigm  angles  (re)  ftom  the  path  of  the  parent,  each  pro. 
ceedhie  in  a  parallel  direction  and  close  to  his  neiahbour :  in  this 
state  they  may  be  found  in  January.  To  stop  tnis  mischief  as 
much  as  possible,  Mr.  Macleay  recommends  that  the  trees  should 
be  inspected  twice  a  year :  in  summer,  when  the  perfect  insect  is 
on  the  wing;  and  again  in  winter,  when  inA>cted  trees  should 
be  cut  down  and  burned,  or  subjected  by  Aimigation  to  such  a 
degree  of  heat  m  may  destroy  the  larvse  ;  or  the  bark  may  be 
covered  with  a  mixture  of  tar  and  train  oil,  in  March,  to  a  certain 
height  fVom  the  ground,  applying  this  composition  only  to  sucb 
trees  as  there  are  stiU  hopes  of  preserving. 
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7fi82.  TTke  A'phidet  or  plant  Ikr,  next  to  locusts,  are  tbe  movt  iinlTenal  derastators  of  thevegetable 
world  :  alinoct  every  plant  has  its  peculiar  species ;  their  fecundity  is  so  prodigious,  Uiat  Reaumur  has 
calculated  that  in  five  generations  one  AVhis  may  l>e  the  progenitor  of  5,S04,9U0,UQ0  descendants:  and 
it  is  supposed  that  in  one  year  there  may  be  twenty  generations !  Those  which  attadc  the  different  kinds 
of  grain  seldom  multiply  so  fast  as  to  be  very  injurious ;  but  those  peculiar  to  pulse  increase  rapidlv, 
and  Uke  such  possession,  that  the  plants  are  greatly  injured  aod  frequently  destroyed  before  the  seeds 
are  matured. 

bt  daarad  from  Hw  rmngtt  of  plan^Ua.     Hw 

vhm  F.,  t)  mtt  uio  }mt  mmmti  M 
thb  T»i*ci-    Tiwit  £atm  f*fj  mtfdk 


f^a.    Tlurt  ituttU  an  tamattif  it^urUmt  1»    iKflr  wliif«(l 

whsfwimi^iiunntHn:  [liiii  iii  IHi  hmh  ■hiimiI  Iu  iSIhii  1i hIFj 
■a4  ffuiii  tmm-i  lei ;  inir  uT  ilwif  k  «  mull  tuymwirtWMi  linKt* 

UtntI  ibl \nl444iae*  3  in  ■.  4iuri  i|iti«  itie  AV'!''  mtlta,  b«-giiHi 
IutA  ,  mnA » (fvfm  bHiu  i|Twn,  rh^nim  ts  s  duh  rad  eotoDTr  11m 
BitfWt  ilHCRijvr  Tlliinii  «hn>  lip  n]id>  hb  vlcriin  dt  |i|{S|,  laU  a 
hut*  Tfajtiuj^fa  Hi  tarilji  and  ^*t«i»  the  A'pli)*^  ^  Th4(  |*ui,  t«  a 
l(^  ciT  t  nrlt.    When  Ih*  jacnAlf*  h»  thai  ilcrwrvd  iti*  Ifwld*^ 

£iv  hlmwirL-r  [^ucUnif  4iue  a  tinind  Ma  In  Ow  «Idr,  InTlna  tKt 
HKv  IL^e  a  d4toT  iin  it>  Htnni^  adbaitv  U»  cha  bodj  fwiy. 
Bui  iha  JncK*  In  Trtvtair  ami  JilSUTUI^tlT(!  liw  la  ilw  ulaat'.lMre  In 
the  lad;-blnl  mr  Ud;  fd*  {e«cind|»  /..*  J^.  &74.  *||^  ^Ich, 
in  lb  laira  AMv  (ft;.  fb«dik  liiitirelf  U|k«i  i£att  Initcia;  tnd 
tha  hiftte  mida  unona  [ItftA  mvj  ^  rcnnfTHi,  fttm  Uw 
lAjrltdi  ufidi  intKiiiU  pf  thr«v  prHtj  iUda  cnatsm  vbJf  h 
AT*  UtOallr  w<in  in  jmn  whi-u  th«  iil  uilrlouu  aboiOMli; 
Ffat7  (Pv,  |irali4bl,ii ,  drbtniiji  iiu  tMt>  t^  1 1muiiancU  <^  A  'jihiiM 
lifibn  he  Upc^xiih  n  l^clltf^  iht  ihi«  Arrounc  the  \v\f-v^rA.  I* 
thaireaiod  fn^nd  Id  th*  j^anU-nrr  and  lamuT  ;  artd  cwild  Ihar* 
V  uiT  (tu^hLNl  dcvpiRd  of  Lncrfn^feFiE  tlH?«  uvAil  InHvi*  «t 


BO  a|j|»umT  hf  adr     f^ome-    i , 
U*  k:i'i.iT-,,.  4rlJi   U  ahdU  ttTb|i#  di0<rn 
the  I  -  t>r«*s ,  1  At  ici;*!  ■ 

•d  .  iiJjSu,     Tittj  i»Tif 

•l«  LhllWpluiU   EIF'-I 

infi  ..ili>,  u^Kni  *hirh 

Um>  vl.b  ■L^iHiii)  lor  nam'  " 
benr "  iTi^  LMif-ume  niHt  I 

and   iK>ii.iii  on  I 


r.l 


I"'. 


rnd  4>icll' 


the  -^iCiT-Jt^^ 

rep  '   '  ^-^ 

thk >.    u..:  Lli.    .^1-1  -:.A  L.f 

Cflfi  art  dapodtad.  By  the  fint 
pnniivr  s  very  niimeroiia  iiiMtnt  taierPMe  «ill  be  ptOMiiwI : 
and  bt  the  second,  tbe  fiillowincjroar^  bread  may,  in  a  gnat 
BMuurv,  be  deatnyed.   (PM/TlWiu.  41.  p.  ISl.) 

7684.  The  wire.worm  is  a  name  that  has  been  given,  without  discrimination,  to  the  larvas  m  ^bs  of 
Various  insects,  totally  difitrent  A-om  each  other :  hence  it  is,  that  much  conftision  and  contradicuon  will 
be  found  respecting  it  in  agricultural  books.  The  true  wire.worm  is  the  grub  of  a  small  beetle  (E'later 
s^getis  Marskam),  and  it  derives  its  name  from  its  slender  form  and  uncommon  hardness.  It  lives  in  the 
larva  state  nearlv  five  years ;  during  which  time  it  is  supported  by  devouring  the  roots  of  wheat,  rve,  oats, 
and  grass,  which  it  attacks  indiscriminately,  and  causes  annually  a  large  diminution  of  produce :  it 
abounds  chiefly  in  newly  broken-up  land,  and  is  particularly  destructive  m  gardens  recently  converted 
from  pasture  land.  In  the  larva  state  it  mav  be  decoyed  by  ofibring  it  more  tempting  food ;  but  no  method 
has  yet  been  devised  for  destroying  the  perfect  insect. 

7685.  The  grub  is  a  general  name  for  several  lanre  of  crane  flies  (TIptdJula),  called  by  tbe  country 
people  long.legs,  or  gatite  long.Iegs. 


7CB0.  Om  itf  £bf  fwt  iatrUf^Tt  snetic  lhl«  Ul«rti.  to  Chi* 
frcti  dT  gnm  And  pmla  li  ihi^  Ttpuim  iJrriuaA.  Tike  LvYa  ki 
■akdy  Ir;  Mitnp  ttf^lnon,  mvrclj  1°  rDoarn  i}ie  nwii  Vj  burnii'  iuft 
ainntf  ibmi ;  tmi  -lilirtm  MJmm,  tlifct  Jl  likpwiH  (iwS*  ii|wti  th« 
Bbnm-  l{uv«T#r  thdi  mMf  !»,  i1^  e*ll  i^foduml  ii  CTtdml ;  Uh 
in  man;  piTl*  dC  EnKland  li  rutt  olT  a  lari^v  ];m]«|H»LLiin  uT  llic 
whnA  crapik  a^trlaftr  If  M>w"n  ni^m  clartt 'liyt.  Hrouttiuf 
IntKiH  lit,  Ihtt  faHneCtanM  In  Frattcu- ,  ^lurituUTlT  In  ntai>|ijr 
lands,  Ibi  Rm  «r  wbaXm  dm  iaU  tuM  Wn  w  ikvrmjTd  bf  iu 
■■  DQi  in  wndufv  ihf  fi»d  ncLtiJAri  fuf  Om  111141^110*  rf  I  ha 
eania.  pjfl  iwlh.-nnJ  Ktat^y  hi^  jrt  lam  dlKmrml  for  Ihki 
erll  i  and  Stw-kiK^  4>bwifvt,  ihmt  tin  Imnt  li  not  UUed  Ig 
Jitntt  rtrn  ■hm  an^tLnl  III  much  ]«jrjccT  daw*  tham  anal. 

JtiUl.  TAj'i^  «!rf  mnfivi  uthfr  zprria  of  a  lane  ilaPp  aa  the 
tlfiuEih  iTnK4la  Lj^.  'm.  n^  and  nimla  rlr£p*a  (f1^  irhich,  Ki  « 
!«■  dafrre^i  "*  1^^  InJIirlaHA  lg  cut:h  laiuU  u  era  nidbn  and 

'ffiSA.  AvH^T  mi'iift  tpttiti  li  iiartlmliiHT  lAstru^^l  V*  tit 
fXKH,  end  ii  t«i«al^j  Lnuvn  a*  i|lb  wh^mflT  ( TTinJa  trtllEa ,  ^] : 
lla  liliLnn  ■A'l  Miiar>tn.T  hu  tw^  ablj  Jti imtlpilKl  bf  Xf  r- 
Haanhanv  and  Mr>.  Ku^hf.  Th<p  li^rr  'Hrn  aj^fiean  In  Uhp 
Mf » i*v(^  of"  which,  9n  beinff  f*prntrf >  *Ui  Iw  (nunLl  bi  I  vntun 

^^ m4:ol«it«d  jjuwiiirr ;  to  ihlj.  in  t^wiPtaledJ  i»r*  mlmala 

/},  which.  <m  lv4nR  macninad  [r},  mn  wen  In' b«  tlnlck 

KIv»  it  lltHUTP, 


and  AvqviAiLTT  ju nn|ilT|f  hi^tf  mn  Irirh  St  ^f  tprrAff  *  duw  hU 
lli*Lr  «iBf|ni  Lit  ih*-  fnrititi^dlnjd  ftitrau  of  ihr  lEriiiMi.  a"hd  b> 
narking  Ifa  mllVjJnlrB  i^v-wm  It  lo  iJ-irinh  upr  aitd  ^wci«i« 
^hat  the fiulDcia  caU  iw^cfnl .-  tlv  liMt  Miwn  vnaat  ti^'y^  ap- 
peBTi'  tha  nnit  tadoeiDdi  In  |he  bq^lniiii-'g  irf  Jblw  th^i^r- 
riKt  InMct  {t}  ipaf  be  «eico  ]n  lammn^Tnble'  mutU^iiidii^,  llnnji 
in  Tiif  tttninKifl  wi  dinKtltmaoterihT  cnm-fifldir  but  duHnc 
rbn  dttj  n-oi  on*  fa  in  1«  Ti«ra)il<Md>  Tha  fanub  la\%  twr  tfx* 
fd'r  mnonirMI  by  mean  U  a  ivfiaclU*  tube,  whh>b  bii'Iom^  4 
vpTf  k?nff  and  arale  afiiw  letnfaflqf  ■  hair  [  biat  Ihli  ran  isnJf 
be  diatkictli ««  vhM  Itw  tniCCt  It  tiyvnltH<l  (AJ.  Ttv  «h<vii. 
fly  «uaM  eo^  hKOmi  a  ftlRldiliAe  enrm]  to  RumklNJ,  %«>« 
not  Ik  Tana  t>WKd  to  ki  hniteiai*  fne,  Ksmlr  Imtjnr  Ihivi 
IfaauaeliV  J  ddl  la  Ihe  f rhne^DMb  1^Mili»»  lh«  Ikmalr  flf  n  h  irh 
c«rdVi)]j  H«rrhHi  out  Iht  jpuht  or  lh«  wbAi.fh'f  )"h9  ill 
In  t4eti  one  ^her  ccKi :    "  .       -     .        ... 

Iwrww  deToun  tha^  bul,t  1 
Till  thki  <»1]:^  The  [iriiih  m 
ture  inultlfilicJHifin  i^ltH 


M  d^Htoiti 
rnMrl^  Uu 

^ ,.  Rh»#Cji7*f*i. 

my  rtnamii  ^ad  prmnt  the  fa- 
k.    thf  M4f  wHmiTe  Ihat  hai 


AihKila 


crifinetcd  in  Mr.  Xb% ;  wa  «n* 

much  bcnelli  vduld  he  dntYtil  ^lhl«%Slll9  Ihs  eom  with 
babaffo  and  mlphnr,  wh«n  the  wind  la  In  a  IkToOrihle  4)UBitEr : 
rhj*  n3ti*t  be  dcmr  *i  "."-n  as  the  oar  bcf  Im  |i«i  ituni  l>uni  thA 
I'SHtf  i»tfc'  (Lina,  rmtfni 


SuBszcT.  5.     Insects  ij{}urious  to  Food,  Clothing,  jfC* 

7689.  TV  man%faciured  produce  qf  ottr  field*  and  garden*,  whether  as  food  or  clothing,  is  sUU 
exposed  to  the  ravages  of  other  tribes  of  insects,  which  take  up  their  residence  in  our  dwellings,  and  on 
eveij  thing  about  us.  Fortunately,  however,  these  domestic  enemies  are  much  less  numerotis  and  hurtfUl 
in  this  countrv  than  in  the  tropical  regions  of  America,  India,  and  Africa,  where  their  devastation  is 
almost  incredible.  Amongtt  the  few  that  are  indigenous,  or  that  have  been  naturalised  in  Britain,  the 
principal  are  the  cock.roach,  the  house-cricket,  and  the  bacon- grub. 
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7Q90.  Tke  coek-roaek,  called  by  10010  the  black  beetle  (^Utta  orientjiris,  J!g.  97Ck  e\  was  originally  inu 

ported  iVom  India,  but  is  now  naturalised  in  every  tem. 
peratc  part  of  Europe.  Like  most  of  its  tribe,  it  shuns 
the  lignt,  both  natural  and  artificial  In  the  London 
houses,  particularly  in  the  rooms  on  the  giound- floor, 
it  is  very  abundant,  and  indiscriminately  devours  bread, 
meat,  flour,  and  even  clothes.  As  soon  as  light  appears 
they  all  scamiwr  oflT  as  Cast  as  they  can,  and  vanish  in 
an  instant  it  is  said  to  be  killed  by  devouring  red 
wafers.  The  voung  are  contained  in  a  singular  horny 
case  (<i),  which  is  divided  into  a  number  of  transverse 
partitions  or  chambers ;  it  is  rather  flattened^nd  quite 
smooth  except  one  side,  which  is  toothed.  The  larva 
and  pupa  {b)  are  both  without  wings,  and  generally 
larger  than  the  perfect  insect  (r). 

7691.  Tkc  house-cricket  (O'rfllus  dom^sticus  L.)  is 
sometimes  as  abundant  in  fnrm-houses  aa  the  cock-roach 
is  in  those  of  Ix>ndon  and  other  large  towns :  both  insects 
devour  every  kind  of  food,  and  are  often  found  drowned 
in  pans  of  water,  milk,  and  other  fluids ;  it  is  said  they 
will  even  attack  stockings,  or  linen  hung  out  to  dry. 
They  require  great  warmth,  and  are  therefore  mostly 
found  in  Kitchens  and  bakehouses.  Another  species  is 
peculiar  to  pastures,  which,  in  conjunction  with  the 
male  cricket,  feeds  onl^  upon  roots:  both  these,  how. 
ever,  are  too  local  In  thu  country  to  be  very  extensively 
injurious. 
"ttoHH.  7^  baeon-rnh  (Denn<<stet  larditrius  L.)  is  c 
great  pest  to  the  winter  provisions  of  the  farmer,  devouring  hams,  bacon,  and  all  sorts  of  dried  meats. 
This  is  principally  done  when  the  insect  is  in  its  larva  or  grub  state  {Jig.  970.  /).  When  full  fed  it  be. 
comes  a  chrysalis  {g)^  which  ultimatelv  changes  into  a  small  beetle  (A)  about  a  third  of  an  inch  long,  of  a 
dusky  brown  colour,  with  the  upper  half  of  the  wing-cases  whitish  or  ash-coloured,  marked  i^ith  black 
specka  The  grub,  from  lying  concealed  in  the  meat,  cannot  t>e  effectually  removed ;  but  by  watching 
the  time  when  the  perfect  insects  appear,  they  may  then  be  destroyed,  and  a  recurrence  of  the  evil  in  <i 
great  measure  prevented. 

7(B3.  IVooUen  clothing  qfevrrv  defcriptiontfUrs^  Itc.  are  liable  to  be  devoured  bv  the  larvs  or  caterpillars 
of  no  less  than  flve  distinct  species  of  small  moths.  Most  of  these  enclose  themselves  in  little  tubular  cases 
of  a  siiky  texture,  and  are  so  well  disguised  externally  by  fVagincnts  of  the  stuflT  they  feed  upon  as  often  to 
escape  immediate  observation.  The  receipts  for  preventing  these  ravages  are  numerous,  but  few  of  them 
can  be  depended  upon.  Asa  preventive,  pieces  of  Russia  ^ther,  or  tobacco  leaves,  may  be  laid  between 
the  folds  of  garments  (in  drawers)  which  are  not  often  used.  If  there  is  reason  to  fear  the  moths  are  in 
the  bouse,  these  garments  should  be  frequently  opened,  and  aired  by  exposing  them  to  the  sun.  When 
fiirs  of  any  kind  are  laid  by  for  the  summer,  they  may  either  be  sprinkled  with  snufT  or  camphor,  and 
Russia  leather  or  tobacco  leaves  put  in  the  drawer  or  box.  Should  the  moth  actually  have  got  into  furs, 
the  only  way  of  checking  the  evil  is  to  put  £hem  into  an  oven  moderately  heated,  and  by  keeping  them  in 
this  situation  a  quarter  of  an  hour  every  grub  will  be  eff^tually  killed  :  the  degree  of  beat  mav  be  ascer. 
tained,  in  the  first  instance,  by  putting  in  some  common  feathers,  which  should  come  out  uninjured. 

769i.  Tite  principal  insrcts  injurious  to  the  agriculturist  have  now  been  enumerated  :  there  are  many 
others  which  feed  upon  cultivated  vegetables  and  domestic  stores,  but  in  a  less  extensive  degree.  Let  us 
not  suppose,  however,  that  these  little  animals  have  been  created  for  our  punishment  or  annoyance  Wa 
have  but  taken  a  view  of  one  side  of  the  picture ;  the  other  would  show  us  innumerable  benefits,  either 
immediate  or  remote,  which  we  derive  from  this  race  of  beings.  The  silkworm,  the  honey-bee,  and  the 
cochineal  insect  must  not  be  forgotten ;  and  mvriads  of  others  are  created,  whose  sole  occupation  during 
life  appears  to  be  that  of  devouring  and  keeping  within  due  limits  those  tribe*  that  are  injurious  and 
hurtnu  to  man. 

SuBsxcT.  6.     Operaiions  for  subduing  Insects- 

ffifi.  TV  operations  Jbr  destroying  insects,  or  counteracting  their  injurious  edicts,  are  various,  and  in 
most  cases  must  be  regulated  according  to  the  species.  These  we  have  already  pointed  out  in  treating 
upon  the  insects  themselves,  or  of  the  particular  plaifts  upon  which  they  feed.  It  only  remains  to  offbr 
such  general  rules  as  are  more  or  less  applicable  to  all  destructive  insects ;  these  are  of  three  kinds,  pre.. 
TentiveSjpalliatives,  and  efficient  processes. 

7606.  The  preventive  operations  are  those  of  the  best  culture  as  relates  to  the  choice  of  seed  nor  plant, 
•oil,  situation,  treatment,  and  climate :  the  four  first  are  under  the  control  of  man,  and  an  attention  to 
them  will  undoubtedly  lessen  the  risk  of  injured  crops ;  but  as  regards  weather,  neither  his  foresight  nor 
care  can  avail  any  thing. 

76OT.  The pniliative  operation*  are  numerous;  and  such  as  are  eminently  succetsAil  may  be  considered 
as  efficient ;  inasmuch  as  it  rarely  if  ever  happens  that  any  insect  can  be  exterminated,  even  from  one 
district :  its  numbers  may  be  diminished,  but  the  species  will  still  jremain,  although  in  such  small  num. 
bers  that  its  operations  may  escape  notice.  Most  insects  will  be  injured,  and  in  part  destroyed,  by  artifi. 
cial  bad  weather,  such  as  excessive  waterings,  stormy  application  of  water  with  a  syringe,  and  violent 
wind  produced  by  shaking  the  tree  or  plant :  many  will  tnus  be  bruised,  and  others  that  are  shaken  to 
the  ground  can  be  destroyed.  Insects  may  be  Airther  injured  by  watering  the  plants  upon  which  they 
feed,  either  with  tobacco  or  lime-water,  or  by  scattering  upon  the  leaves  powdered  quick.lime,  soot,  ashes, 
barley  awns,  &c.  The  smell  of  tar  is  particularly  offensive  to  all  insects,  and  the  effects  produced  by  the 
Aimes  of  tobacco,  sulphur,  urine,  &c.  are  well  known.  Hot  water  may  be  applied  with  much  advantage. 
Water  heated  to  leu  or  130  degrees  will  not  injure  plants  whose  leaves  are  fully  expanded,  and  it  may  be 
increased  to  200  for  such  as  are  without  leaves. 

7HB8.  Insects  may  be  destroyed  in  a  much  more  eflbctual  manner  by  enticement,  or  placing  in  their  way 
other  food  as  a  trap.  The  late  noble  and  generous  Sir  Joseph  Banks  has  the  merit  of  having  recommended 
and  made  known  this  most  efficient  method.  It  simply  consists  in  cutting  slices  of  potatoes  or  turnips, 
•ticking  them  upon  skewers,  and  then  burying  them  near  the  seeds  sown  :  the  vermin  will  collect  upon 
them  during  night,  and  by  examining  them  every  morning,  vast  numbers  mav  be  destroyed  ;  this  plan 
has  been  very  advantageously  tried  with  the  wire-worm,  and  no  doubt  would  be  equally  beneficial  in 
clearing  all  crops  that  are  attacked  by  under.ground  feeders.  Mr.  Kirby  states,  '*  that  it  was  very  sue 
cessfUIly  employed  in  1813,  by  J.  Bl  Kodwell,  Esq.  of  Barham  Hall,  near  Ipswich,  one  of  the  most  skilful 
agriculturists  in  Suflblk,  to  preserve  some  of  his  wheaUfields  from  the  ravages  of  a  small  grey  skig,  which 
threatened  to  demolish  the  plant  Having  heard  that  turnips  had  been  used  with  success  to  entice  the 
•lugs  flrom  wheat,  he  caused  a  sufficient  quantity  to  dress  eight  acres  to  be  got  together ;  and  then,  the 
tops  being  divided  and  the  apples  sliced,  he  directed  the  pieces  to  be  laid  separately,  dressing  two  stetchcs 
With  Asm,  and  omitting  two  alternatciyi  till  the  whole  field  of  eight  acres  was  gone  over.    On  the  fol. 
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lowing  oionilng  he  employed  two  women  to  eumhie  end  Aree  Aram  the  dun  (which  they  did  faito  e 
meesure)  the  topt  end  sUcet ;  and  when  deered,  they  were  laid  upon  thote  steCcbes  that  had  been  omitted 
the  daT  befbre.  It  was  observed  invariably,  that  in  the  itetches  dressed  with  the  turnips,  no  slugs  were 
to  be  found  upon  the  wheat,  or  crawling  upon  the  land,  though  they  abooaded  upon  the  turnips:  whiles 
on  the  undressed  stetches,  they  were  to  be  seen  in  great  numlien  both  on  the  wheat  and  on  the  land. 
The  quantity  of  slugs  thus  collected  was  near  a  bushel  Mr.  Rodwell  is  persuaded  that  by  this  pUn,  he 
saved  his  wheat  tnm  essential  li^ury.  {Kirbsf  and  fyemee,  InL  io 
Entomoiogy,  I  p.  188L  note.) 

7699.  ne  turnfp  met  {Jig.  977.)  Is  an  instrument  invented  by  ICr.  Paul 
of  Starston  in  NorfollL  It  is  the  most  successful  expedient  that  has  yet 
been  thought  of  for  the  cutture  and  destruction  of  the  little  beetles 
called  by  (krmers  the  black  jack,  and  by  hop.fvowerB  the  flea.  It  con. 
sists  of  two  pieces  of  stout  wood,  the  ends  of  which,  at  one  extremity, 
are  fixed  into  a  handle  in  a  forked  direction :  the  other  ends  are  left 
thick  and  curved  upwards,  for  the  purpose  of  passing  the  instrument 
smoothly  and  easily  over  the  surface  of  the  ground :  towards  this  end, 
the  sticks  are  connected  by  a  crosa-bar  fbrmed  by  a  thin  iron  rod,  that 
may  be  taken  on  and  off  at  pleasure :  these  three  sides  constitute  the 
flrame  work  fbr  sui^rting  a  long  and  ample  bag,  made  of  strong  glaaed 
calioa  The  method  of  using  it  is  by  the  operator  shoving  it  before 
him  on  the  ground,  over  the  tops  of  the  tumins  or  other  plants;  by  this 
means  the  insects  that  are  upon  the  leaves  fkU  into  the  teg,  which  majr 
be  occasionally  shaken  during  the  process,  so  as  to  bring  them  to  the 
bottom  (which  is  made  narrow)  where  they  will  remain.  Vast  Quanti- 
ties of  insects,  which  tmta.  their  smallness  and  agUity  defy  hand.pick. 
ing,  will  be  thus  captured.  The  turnip  net  may  te  made  either  large 
or  small :  perhaps  two  feet  and  a  half  fbr  the  side  sticks  Is  the  best 
length ;  it  being  obvious  that  the  wider  they  are  apart,  the  greater 
space  win  be  bnuhed  at  ono^ 
771NX  The  Ume-dutter  {fig.  978.)  is  a  recent  invention  by  Mr.  Samuel  Curtis  of  Olasenwood.  near 
C(i{g( shall,  E«sex,  and  has  been  used  by  him  with  great  success  in  throwing  pulverised  quic«.lime 
973  over  apple  trees  infected  by  caterpillars  and  other  Insects.    His  orchani,  con. 

taining  many  thousand  ftuit  trees,  and  occupvlng  fifty  acres,  bad  been  for  many 
years  completelv  divested  of  most  of  their  ftMlage  and  young  firuit  In  the  spring 
months.  Washmg  the  stems  and  branches  with  lime  and  water  (as  might  have 
been  expected)  was  fbund  inefftctuid  for  the  destruction  of  insects  which  ffed  only 
on  the  young  buds  and  leaves.  The  instrument  in  question  consists  of  a  canister 
twelve  inches  long,  seven  inches  wide  at  its  broadest,  and  fbur  indies  on  Its  nan. 
rawest  part :  the  handle  (a)  is  five  inches  and  a  half  long.  The  top  of  the  handle 
is  fitted  with  a  cap  (6),  which  is  put  on  when  the  lime  is  to  be  thrown  on  low  trees ; 
but  when  high  trees  are  to  te  operated  upon,  the  cap  is  removed,  and  a  pole  of 
•ufBdent  length  to  reach  the  hdght  required  is  inserted  Into  the  handle.  Quick, 
lime  pulverised  (and  often  sifted  through  a  fine  sieve)  is  put  into  the  canister, 
and  shaken  over  the  young  foliage  just  as  it  was  expanding.  The  time  fbr  doing 
this  is  in  the  dew  of  the  morning,  or  whenever  the  leaves  are  damp ;  and  If  there 
should  be  a  gentle  breese,  sufHcient  to  carry  the  dust  obliqudy  through  the  head 
of  each  tree,  it  is  the  more  quickly  performed.  Under  favourable  drcumstances 
of  this  nature,  Mr.  Curtis  says,  '*  I  found  that  three  men,  provided  yrith  the 
powder  in  a  Urge  box  on  a  light  wheelbarrow,  could  dress  mmi  two  to  three 
thousand  trees  in  a  day :  when  the  wind  changed,  I  had  the  trees  dressed  on  the 
other  side  Although  used  ever  so  IVeely,  no  person  need  f^ar  any  injury,  ttwa 
the  caustic  quality  of  the  lime,  on  the  most  delicate  and  f^resh  expanded  foliage ; 
It  is  only  prejudicial  to  insecU  qf  ttU  Undt^  end  to  dead  vegetable  matter.** 
{Hort  Trtma.  vol  vi.  p.  S:  page  181)  We  know  not  whether  the  Ume^duster  has 
ever  been  tried  upon  hop  plantations  infected  by  the  green  fly  or  pUnt  louse ;  but  it  appears  to  us  equaJly 
well  adapted  to  eSbct  a  great  destruction  among  those  insects. 

7701.  Grain  qf  all  detcriptiom  that  is  infected  by  weevils,  or  bv  the  grubs  of  other  insects,  should  te 
spread  in  the  sun,  and  frequently  turned :  the  warmth  will  bring  the  animals  out  of  the  grain,  and  conii. 
derable  numbers  may  te  destroyed.  It  has  been  said  that  they  mav  te  kept  away  by  strewing  boughs  of 
elder  or  branches  of  hentene  among  tte  grain,  but  this  wants  confirmation. 

7708.  Hand-picking^  independent  of  the  foregoing  methods,  is  too  tedious  and  too  f  neffbdual  tar  general 
adoption  in  large  crops,  but  is  probably  the  best  that  can  te  resorted  to  in  gardens  or  small  enclosures. 
In  this  way  the  difflnrent  esculent  vegetables,  and  the  common  and  low  kinds  of  fhiit  trees,  as  currants, 
gooseterries,  &c  may  te  deared  of  a  vast  number  of  caterpillars. 


770S.  CaicMng  the  pttfect  insect  is  undoubtedlv  the  most  certain  phui  for  preventing  a  return  of  the 
same  injury  the  followiqg  year,  for  the  death  of  one  female  will  cut  off  a  generation  of  a  hundred 
larvse  (  but  fhmi  the  difHculty  that  attends  an  extensive  adoption  of  this  plan,  it  is  not  likdy  to  te  much 


attended  ta 


SccT.  IV.     Jform^iie  Animals  ir^urious  io  Agriculture, 

TTOf.  Of  womu  ( Formes  L.)  generally  lo  called,  there  are  but  few  which  may  te  considered  as  injurious 
to  agriculture.  The  prindpal  of  these  are  the  various  spedes  of  slug  ( Arlon  F.,  Llmax  L.)  and  the  lar^e 
and  small  snails  (Hmx  hort^nsis  and  nemorilis  L.),  mostly  found  in  garden  plantations.  The  earth  or 
dew  worm  (Lumbricus  terr^stris  L.),  unless  existing  in  great  numters  on  a  single  spot,  cannot  te  ranked 
among  Injurious  animals,  notwithstanding  the  prciJudices  of  farmers  and  gardeners  against  them.  With, 
out  worms  the  earth  would  soon  become  bard,  cold,  incapable  of  recdving  moisture,  or  of  giving  nourish, 
ment  to  rooU :  they  are,  in  fact,  the  great  promoters  of  vegetation,  by  boring,  perforating,  and  looseniqg 
the  sdl  beneath,  and  by  manuring  it  above  with  their  excrement,  which  is  thrown  up  into  lumps  called 
worm  casts.  The  wire-worm  does  not  telopg  to  this  trite,  but  is  the  larva  of  a  small  beetle  already 
noticed. 

7705.  Womu  qf  the  slug  kind  are  without  shells.  There  are  several  species  Inhabiting  Britain,  all  of 
whid)  subsist  on  leaves,  roots,  and  vegetables.  The  nuwt  common  is  the  Limax  agitstis  0^.  079.  a),  of 
which  there  are  several  varieties  injurious  to  the  agriculturist  and  gardener;  they  devour  the  yoang 
shoots  of  turnips,  wheat,  and  Indeed  ail  kinds  of  grain,  fluently  to  a  ruinous  extent :  thdr  eggs  (b)  ate 
small,  round,  of  a  semipeUucid  whiteness,  and  are  deposited  in  the  earth.  The  methods  of  destroying  er 
eradicating  the  perfied  animal  have  been  already  described. 

7706.  The  shell  slug  (Testac^llus  mdiwr  F.,  c)  is  a  native  of  Tenerifib,  and  has  likewise  been  found  In 
several  parts  of  France  and  Spain ;  it  has  recently  been  discoverod  in  some  gardens  near  Bristol,  by 
Mr.  Miller,  of  that  dtv.  It  is  a  highly  curious  animal,  remarkable  for  feeding  upon  earth  worms; 
and  may,  therefbre,  te  DCDeficially  introduced  into  such  gardens  as  are  overstocked  by  that  otherwise 
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■U  other  ilati  In  tlila  ewntiy  by  tuning  a  thin  oral  shell 
id)  affixed  to  the  hinder  part  of  Ita 
hodr.  Slugs  In  feneral  are  easily 
enticed  by  cabbage  leaves.  acaUered 
near  such  garden  Tegetabha  as  thej 
appear  to  imure  most 

7707.  SmaiU,  are  slues  covered  by  a 
shell.  The  two  species  moat  prefu. 
dldal  to  cultivated  vegetables,  are 
the  garden  snail  (Helix  asp6rsa 
Gm.)t  and  the  variegated  snail 
(UMiz  nemorUis,  e) :  boiSi  these  seek 
the  same  description  of  food,  and  are 
equally  injurious,  as  slugs;  and,  like 
ihem,  may  be  enticed  by  cabbage 
leaves  and  other  juicy  regctable  re. 
fkue. 


PART  IV. 


STATISTICS  OF  BRITISH  AGRICULTURE. 

7708.  Aftek  liaTing  considered  egriculture  as  to  its  history,  as  to  the  scientific  prin- 
ciples on  which  it  is  founded,  and  the  application  of  these  principles  to  the  diiTerent 
branches  of  practice;  it  remains  only  to  take  atkUktieal  turvey  and  nHmaU  of  its  present 
state  and  future  progress  in  the  British  isles. 


BOOK  L 

or  TBB   rEKSSMT  STATK   Or   AOEICULTUBX   IN   mx   BUTfSB   Z8LXS. 

7709*  The  present  ttate  qfSritith  AgrieuUure,  as  to  knowledge  and  the  details  of  prac- 
tice, has  been  the  subject  m  tlie  former  pabts  of  this  work ;  but  its  importance  in  the 
general  economy  of  society,  can  only  be  learned  by  «  Tiew  of  the  manner  in  which 
It  is  actually  carried  on ;  the  modifications  to  which  it  has  given  rise  in  the  pursuits  of 
those  who  have  embraced  the  art  as  a  source  of  livelihood ;  of  the  kinds  of  farms  culti- 
vated by  different  orders  of  agriculturists ;  of  the  principal  pnu:tices  of  each  of  the  dif- 
ferent counties  of  Britain  and  Ireland  as  to  agriculture ;  of  the  British  authors  who  have 
written  on  the  subject ;  and  of  the  professional  police  and  public  laws  relative  to  hus- 
budmeo  and  agriculture. 


Chap.  I. 

Different  Deseriptums  tfMen  engaged  in  t/te  Practice  or  Purtuit  cf  AgricyUure. 

7710.  AgricuJturuts  may  be  arranged  as  operators,  or  serving  agriculturists ;  dealers,  or 
eommereial  agriculturists ;  counsellors i  professors,  or  artists;  and  patrons. 

Sect,  I.  Operators,  or  serving  Agriculturists. 

7711.  Tke  lotsest  grade  in  ike  scale  oftktt  class  is  farm  labottrers,  who  may  be  either  men,  women,  or 
ehildien ;  and  either  local  residcnU,  periodical  vislUnts  for  particular  labours,  as  hay-making,  reaping,  &a, 
or  Itinenmt  workmen  for  taking  jobs,  as  ditching,  stocking,  Ac  None  of  this  dass  of  operators  are 
supposed  to  have  received  any  other  professional  instruction  than  what  they  have  derived  casually,  or 
flrora  observing  others.  ,^^         ^^    _...,^ 

771&  Appret^Oees  are  little  known  in  agriculture;  but  they  occur  sometimes,  either  as  the  children  of 
other  opcnuors,  whose  parents  bind  them  a  certoin  number  of  years,  during  which  they  are  to  work  for 
their  AM  and  ehithea,  and  U.  or  lOf.  to  be  received  at  the  end  of  the  term  according  to  conduct ;  or  cons 
of  ridbor  persons,  who  pay  a  premium  for  the  Instruction  to  be  received,  and  for  boarding  with  the  master. 
The  former  etass  of  apprentices  generally  look  forward  to  bring  ploughmen,  shepherds,  head  ploughmen, 
or  inferior  bam  A ;  the  latter  to  being  first  baUiA,  stewards  of  estates,  or  to  Airmmg  on  their  own  account, 
ftriah  boys  are  senwiimes  bound  apprentices  of  the  first  class,  and  various  noblemen's  sons  ftom  atanost 
every  Ungdon  oC  Europe  have  been  induded  in  the  second. 
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7713L  TV  ifrm  Journeyman  U  m  little  known  in  agriculture  u  apprentlee.  Tliaw  who  aniwer  to  that 
term  are  the  prorcMionaf  operators  of  a  farm,  such  at  nioustimen,  cattle  herds,  ahephcnia,  and  hedfrra. 
These  rank  decidedly  above  labourers  of  all.work.  A  pAouanraan  may  not  unaptly  be  considered  as  of  the 
rank  of  an  apprentice  till  he  ctin/trat  or  set  out  ridges,  and  after  he  can  do  this  as  of  the  rank  of  journey, 
man  till  he  can  stack  and  sow.  He  maj^then  bo  considered  as  a  master  of  his  ait,  entitled  to  work  the 
best  pair  of  horses,  and  if  twenty-five  or  thirty  years  of  age,  to  enter  into  the  marriage  state. 

7714.  A  hed^rr  is  a  professional  operator,  who  may  be  considered  as  ranking  with  a  master  |4oughman. 
His  business  is  to  plant,  clean,  prune,  cut,  lay,  plash,  and  repair  hedges :  prune  forest  and  orchard  trec«, 
and  eftlict  other  operations  with  ligneous  plants  ou  the  fiurm.  In  Berwickshire  hedgen  are  generally  very 
intelligent  men,  and  keep  the  fiances  on  the  farms  in  the  border  counties  in  excellent  order,  and  the  hedge. 
tow  trees  handsomeljr  pruned. 

7715.  A  woodman  is  an  operator  employed'to  prune  trees  and  manage  hedges,  and  is  of  the  same  rank 
and  requires  the  same  kind  and  degree  of  professional  knowledge  as  the  hedger.  Generally  he  is  more 
conversant  with  barking  trees  for  the  tanners,  converting  copsewood  and  measuring  timber,  than  the 
other,  being  more  engaged  with  woods  than  hedges. 

77ia  A  head  ploughman,  on  small  fkrms,  is  to  be  considered  as  the  bailiff  in  the  absence  of  the  master. 
He  works  the  best  i»ir  of  horses,  and  assists  the  master  in  stacking  and  sowing.  On  larger  Airms,  where 
a  regular  bailiff  is  kept,  there  is  also  a  head  ploughman,  who  acts  as  substitute  for  the  bailiff  in  his  tenu 
porary  absence,  as  far  as  operatives  and  overlooking  op^tions ;  but  not  in  money  matters  or  contsaacta. 

7717.  A  farm  baU(ff"u,  or  should  be,  a  person  of  tolerable  education,  who  understands  accounts,  mea. 
suring  of  work,  land,  and  timber,  and  can  draw  up  agreements  for  hiring  servants.  He  shouU  have 
practised  every  part  of  farming  himself,  flrom  tending  {loultnr,  swine,  and  sheen,  to  stacking  and  sowing: 
When  employed  by  a  gentleman,  or  one  who  has  no  skill  in  farming,  he  shoulcl  not  be  under  twcnty.five 
years  of  age ;  but  a  farmer's  bailiff  need  not  exceed  twcnty-one  years,  is  to  be  considered  as  a  soit  of 
apprentice,  and  will  be  directed  in  all  leading  matters  by  his  master. 

7718.  A  baiiigTand  gardener,  or  gardener  and  grieve,  as  they  are  called  in  some  places,  is  a  sort  of  hytirid 
upper  servant,  who  seldom  excels  either  as  a  farmer  or  a  gardener,  and  is  only  fit  for  situations  of  limited 
extent,  and  an  indiSbrent  style  of  perfbrmance. 

7719.  The  forester  or  head  woodman  is  to  the  woods  of  an  estate  what  the  bailiff  Is  to  the  farm  lands  in 
hand.  He  directs  and  superintends  the  woodmen  and  their  labourers,  in  {^anting,  rearing,  and  pruning 
plantations,  and  in  the  fcUing  of  timber  or  copse,  barking,  charcoal  maxing,  and  in  shot  every  thmg  ooa. 
nected  with  timber,  trees,  copses,  or  hedges. 

77Sa  The  land  ateward  {.Factor,  Scotch ;  Faeteur,  Fr. ;  Factor.  Get. ;  and  Fattore,  1  taL)  is  to  a  whole  estate 
what  a  bailiff  is  to  the  demesne  or  a  particular  farm.  His  business  is  to  control  the  managers  of  the  landa 
in  hand,  as  the  forester,  gardener,  bailiff,  &c. ;  to  see  that  fkrmcrs  Ailfll  the  covenants  of  their  leases; 
to  attend  to  repairs,  roads,  public  and  parochial  matters  in  behalf  of  the  landlord ;  and  generally  to  receive 
renta 

77S1.  Under  stewards,  or  steward's  bailiOk,  at  they  are  called,  artf  assistants  to  the  main  atewani,  at 
have  the  care  of  detached  estates,  containing  a  few  farms  or  wooda 

77SS.  Demesne  stewards  are  such  as  are  k^  chiefly  for  regulating  the  aflUrs  of  demesne  lands ;  that  is, 
lands  surrounding  the  mansion  in  hand,  or  wan  estate  of  small  size,  where  all  the  lands  are  in  hand,  but 
where  an  extensive  establishment  of  horses,  servants,  a  large  garden,  ftc.  are  kept  upk  Here  the  steward 
performs  the  duties  of  bailiff,  forester,  and  in  some  degree  of  houae.steward,  by  his  connection  with  the 
atables  and  game.keeper,  and  other  domestic  rural  matters. 

77S&  Court  farmer  (Hqjffhieyer,  Ger. ;  Grangero  de  la  eorte.  Span. ;  Agronome  de  la  oour,  FV. ;  and 
Fattore  deJla  eorte,  Itu.),  may  be  considered  the  highest  step,  the  summum  bonum  of  agricultural  ser. 
▼itude  The  late  Ramsay  Robinson,  Esq.  was  bailifr  to  Gea  ill. ;  his  sister.  Miss  Robinson,  was  royal 
dalry-woman ;  and  Sir  Joseph  Banks,  royal  shepherd. 

Sect.  II.     Commercial  AgncutturiUs^ 

7724k  The  lowest  grade  here  is  the  jobbing  farmer,  who  keeps  a  team,  a  cart,  plough,  pair  of  harrows,  anfl 
probably  one  or  two  hand  implements.  He  hires  himself  by  the  day,  week,  or  by  the  acre,  to  plough,  tow, 
or  labour,  the  small  spots  of  ground  of  tradesmen  who  keep  a  cow  but  no  labouring  stock ;  or  to  assist 
-farmers  who  are  behind  with  their  labours.  The  contractors  for  executing  works  devised  by  the  agricuK 
tural  engineer  (7754.)>  though  widelv  separated  in  point  of  wealth  firom  the  common  Jobber,  yet  belong  to 
the  same  species ;  both  agree  In  selling  their  labour  and  skill  in  a  raw  stat^  not  when  manufactured  into 
produce  like  the  other  commercial  agriculturists. 

772S.  Itinerant  agriculturists  are  of  two  kinds:  such  as  take  grounds  for  the  culture  of  one  or  two 
of  particular  sorts  of  plants,  as  woad,  flax,  &c  (5y63.) ;  and  such  as  travel  with  a  plough  and  pair,  ftc   _ 
teadi  that  operation  to  youns  farmers  or  their  serrants,  a  {nactice  at  one  time  carried  on  in  Ireland  under 
thepatxonage  of  the  Dublhi  Sodety. 

7796i  CoiSige  farmers  are  such  as  possess  a  cottage  and  an  acre  or  two  of  land,  which  they  may  either 
keep  in  aration  or  pasture;  disposing  of  the  corn,  green  crops,  or  dairy  produce  in  various  ways,  acoatding 
to  local  circumstances. 

7727.  Poultry  farmers,  such  as  devote  themsclvek  chiefly  to  the  breeding,  rearing,  and  fattening  of 
poultry,  and  the  growing  of  feathers  and  quills. 

77S8.  Garden  farmers  are  such  as  possess  ian«ls  near  large  towns  or  sea.ports ;  and  orow  the  commoner 
garden  vegetables,  as  peas,  onions,  cabbages.  &c.  for  the  market,  or  herbs  for  the  distillers  and  druggists. 

7729.  Seed  farmers.  Small  farmers  who  devote  themselves  chiefly  to  the  growing  of  garden  seMs  for 
the  London  seedsmen,  and  for  the  distillery.  Thev  are  to  be  found  only  in  a  few  counties  in  the  central 
and  aouthern  districts  of  England,  and  chiefly  in  Kent  and  Essex.  (See  fMcyc.  ofGard.  2d  edit  739Q.) 

7790.  Orchard  farmers  are  such  as  farm  grass  or  arable  orchards,  sometimes  joined  to  hop  lands  and 
garden  farms :  often  with  a  small  dairy ;  with  rearing  of  poultry,  rabbits.  Ac,  and  sometimes  with,  the 
breeding  and  training  of  dogs;  the  latter  a  very  lucrative  branch  when  well  understood. 

7751.  Hop  farmers,  such  as  make  hope  a  principal  article  of  cultivation,  to  which  are  iomettmes  Joinad 
garden  and  orchard  farming. 

T13&.  Milk  or  cow  farmers,  such  as  keep  cows  for  selling  their  milk  in  an  unmanufactured  sUte  These 
farmers  are  of  course  limited  to  populous  neighbourhoods.  Cow-keepers  diflbr  firom  cow  .farmers,  in  having 
their  establishments  in  towns,  and  in  purchasing,  not  growing,  their  cow  provender. 

773a  Dairy  fanners,  such  as  keep  cows  and  manufacture  uieir  milk  into  butter  oT  cheeato.  These  ^re 
most  common  In  rich  moist  flat  districts,  as  Cheshire,  part  of  Gloucestershire,  Leicestershire,  tec 

7734.  Graziers,  farmers  whose  chief  business  consists  in  buying,  feeding,  and  selling  oattle  and  sheep. 
Their  farms  are  chiefly  in  old  pasture,  and  they  are  more  commonly  feeders  than  breeders.  The  asoat 
extensive  in  England  are  in  Leicestershire  an^mcolnshire. 

77S5.  Stock  farmers,  such  as  devote  themMivbs  to  breeding  and  rearing  diiHerent  Unds  of  livestock, 
especially  horses  and  cattle.    They  are  most  common  in  Yorkshire.  ^^ 

77S&  Store  farmers,  breeders  who  devote  themselves  chiefly  to  the  sheep  and  cattle  ftmiliea  They  ave 
common  in  the  border  counties,  in  Wales,  and  in  the  Highlands. 

7737.  H^  farmers  are  confined  to  a  small  district  round  London ;  where  they  grow  chiefly  natural  Or 
meadow  hay  for  the  London  coach  and  saddle  hones,  and  for  cow.keepers. 

77S&  Corn-farmers,  as  opposed  to  hay,  dairy,  grazing,  and  breeding  farmers,  is  a  term  empkved  t»  aodi 
as  occupy  Unds  more  adapted  for  the  plough  than  for  pa..turage,  as  anUe  clays  and  Xosbbbm.  ^ 
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TTSa  Woed^nmtt, »,  loeh  at  not  woodtandi,  to  be  periodically  cut  for  OmI,  terfc,  flmee-wood,  cbawoel, 
Mr  oUierpurpoMt. 
774a  Qnarr^^armertt  •uch  u  ffcot  quanta  of  Ihne  or  otiwr  stone,  gnvd.plts,  elay-lletds,  markpitL  fte. 


or  other  purpofct. 

.  QnanThfarmertt  •uch  u  rent  quarries  of  Itane  or  other  stone,  gnvd.plts,  cbiy-lletds,  markpitL  fte. 
7741.  MimeJimrmert,  or  matter  miaerv  or  mine-bolderi,  tuch^  rent  ooal.inJlnM»  or  mtaiet  of  iron,  leid^ 


or  other  inetaU 

7743.  Salmom  or  rhrr.farmen,  or  llehcry  rentara,  mch  as  rait  riven  or  poada  fbr  the  take  of  their  flsh. 
774.i.  Commtertkd  or  pr^ntiomol  farmert,  mch  aa  fiirm  lands  fir  profit  l*hoie  who  Aurm  an  extent  of 
'  Und  under  one  hundred  acres  are  considered  small  farmers ;  under  three  hundred  acres,  middling 


;  above  and  under  five  hundred  acres,  lai^e  fiumers  j  and  exceeding  that  quantity,  extensive 
;  a  very  proper  title,  for  few  arable  lands  can  be  profitably  cultivated  to  a  greater  extent  in  one 
turn  or  by  one  establishment  than  five  hundred  acres,  and  those  which  exoeed  that  quantily  are  generally 


breeding  or  other  stoclc  farms,  characterised  by  their  extent 

7744k  GtmOemtm  farmen^  are  professiooal  &rmcrs  on  a  Is 

minor  and  personally  working  brethren  j  but  who  afl^  in  their  style  of  living  the  habits  and  manners  of 


7744l  Gcmtkmen  farmer*,  are  professloaal  termers  on  a  large  scale,  who  do  not  aasodate  with  their 


independent  men  or  gentlemen.    It  is  a  character  extremely  liable  to  ridicule  by  the  vulgar  yeoman  • 

pune.proad  ihrmcr  on  the  one  hand,  and  those  penons  who  are  gentlemen  by  profesnon  and  men  of 
fiimily  on  the  other. 

7745.  Yeomen  Jhrmer9,  smaU  proprietors  who  turn  their  own  lands,  but  yet  aspire  not  to  thr  mannm 
ami  habits  of  gentlemen. 

774fi.  FarmStg  iamOonlt,  proprietors  who  Aum  thdr  own  tends  on  a  large  soalc 

Skct.  III.     JgricvUural  Coutuetton,  ArtiUtf  or  Pir(fet$oft, 

7JM.  TV  kmd-nuaeurer  is  the  lowest  grade  of  agricultural  artisis;  he  is  very  often  the  village 
KhooUmaster,  and  is  called  in  ^o  measure  work  done  by  the  Job;  as  mowing,  re^ng,  hedging,  trencA- 
ing,  fte. 

7748.  The  ofHetUhiral  $alnmam  is  a  person  who  attends  at  Mrs,  markets,  fte:,  and  acts  as  agent  to 
buyers  and  sellers  of  com  and  cattle.  'Inere  are  also  salesmen  puriwsely  ft>r  hay  and  straw,  others  for 
green  food,  turnips,  potatoes,  fte. 

7748.  The  appraiser,  or  valuer  of  fkrming.stock,  comes  next  in  order.  This  professor  values  the  live 
and  dead  stock,  and  crop^  tillages,  manures,  fte,  and  sometimes  also  the  remaiiulersof  leases  between  out. 
going  and  incomine  tenants,  or  betwixt  tenants  and  thdr  landlords.  Occasionally  the  appraiser  is  em. 
ployed  to  value  lands,  but  this  is  eenerally  the  business  of  the  land. valuer. 

7750L  T%e  land-Murvejfor  generally  confines  his  avocations  to  the  measuring  and  mapping  of  lands ;  or 
to  thdr  subdivision,  or  the  arrangement  of  fences  and  other  lines  j  but  sometimes  he  joins  the  business  of 
^»raiscr  and  valuer,  and  even  timber.measurer. 

7751.  The  timber  surveyor  ami  valuer  confines  himself  in  general  to  the  measurement  and  valuatioh 
of  fallen  or  standing  timber ;  he  alto  measures  and  estimates  the  value  of  bark,  &ggots,  roots,  charcoal 
ashes,  willows,  hoops,  and  various  other  products  (A  ligneous  plants. 

775t2L  The  land-valuer  not  only  values  the  rental,  but  the  price  or  feeahnple  of  lands,  buildings,  woods, 
quarries,  and  waters.  He  does  not  often  meddle  with  meullic  «r  tAlne  mines ;  but  he  sometimes  values 
fisheries,  stone  and  lime  quarries,  brick-earth,  gravd,  dldk*  &c  lliis  profession  requires  not  only  a 
general  knowledge  of  agriculture  in  the  most  extensive  sense  of  the  word,  but  a  very  extensive  acquaint, 
ance  with  the  country  in  which  the  property  lies^  and  great  experience  in  business.  There  are  local  and 
general  Umd-surveyors  and  land.valucrs :  the  general  professors  live  in  the  capital  dties  or  In  the  metror- 
polis,  and  generally  unite  the  business  of  land-agent 

7753.  The  land-agent  nuy  or  may  not  be  a  land-valuer,  but  at  all  events  he  should  possets  the  know, 
ledge  of  the  valuer  in  an  eminent  degree.  His  business  is  to  effbct  the  transfer  of  property  by 
purchase,  sale,  hiring,  or  letting :  and  abo  to  collect  rents,  and  often  to  re-let  farms,  and  efl%ct  other 
business  belonging  to  the  land-valucr.  Land-agents  are  very  flrequently  attorneys,  who  know  little  of 
agriculture ;  but  who  save  thdr  employers  the  trouMe  of  employing  both  a  land.steward  of  superior 
abilities,  and  a  lawyer  to  draw  up  agreements  and  leases.  It  is  the  opinion  of  the  best  infonned  agricul. 
turists  both  of  Britain  and  France,  that  the  employment  of  attorneys  as  land-stewaxds  and  agents  hat 
been  one  of  the  chief  causes  of  the  rdardation  of  agriculture  throughout  Europe.  Cbateauvieux  haa 
clearly  shown  how  this  cause  has  operated  in  France  and  lUly;  and  Dr.  Henderson,  Arthur  Youn^ 
Marshal,  and  various'  others,  have  deprecated  its  Influence  In  Brtuin.  llie  love  of  precedent,  wfaicfe 
these  men  cannot  abandon  flrom  habit ;  the  love  of  litigation,  to  which  they  adhere  fh>m  taste  and  interest  $ 
and  the  ignorance  of  agriculture,  firom  the  nature  of  thefar  education ;  are  the  causes  that  have  counter, 
acted  the  tendency  to  change  and  amelioratioa 

7734  Of  agricultural  engineers  there  are  considerable  variety.  The  drainer,  fbr  laying  out  drains  and 
water. worics;  the  irrigator^  for  watering  the  surfiice  of  grass-lands ;  the  road  engineer,  fbr  hiying  m* 
roads ;  the  mineral  surveyor,  fbr  searching  for,  measuring,  mapping,  and  vduing  mines  and  minerals  ; 
the  coal  viewer,  for  estimating  the  value  of  coal  works ;  the  rural  architect,  for  designing  and  superin. 
tending  the  execution  of  agricultural  buildings ;  and  the  h^drographical  and  eaaai  engineers,  fix  canal^ 
harbours,  mills,  and  the  greater  wuter-worka 

T75S.  The  veteHnary  surgeon,  or  agricultural  doctor,  is  to  be  considered  as  a  rural  professor  j  and  at 
subordinate  grades,  may  be  enumerated  the  fkrricr  (Ferrier,  Vt.  j  Femtfo,  ItaL,  a  smith,  ftom/trrum,  l^L 
iron),  cowleech,  and  castrator  or  gelder.  .    .  .     ,  ^,  . 

7756L  The  agricultural  drqftsman,  or  artist  by  way  of  eminence,  is  employed  In  designing  and  painting 
live-stock,  implements,  plants,  and  cultivated  scenery ;  the  plans  of  (krms  are  taken  by  the  land-surreyor, 
designs  of  buildings  made  by  the  architect,  and  new  inventions  In  machinery  and  implements  are  drawn 
by  the  inventors,  whether  millwrights  or  agricultural  mechanists.  ^ 

7757.  The  agrieuUural  author  may  be  considered  as  the  most  univenal  kind  of  agricultural  oonnsdior, 
since  his  province  includes  every  branch  of  the  art,  and  comprehends  times  and  practices  past,  pretend 


_.J  to  come    The  simplest  variety  of  this  species  is  the  author  of  single  pspers  in  i    ^  .       _^ 

transactions  of  societies ;  the  most  extensive,  he  who  embraces  the  whdie  of  the  subject  j  and  the  most 
valuable,  he  who  communicates  original  information.  .^      »,    . 

775a  The prttfessor  qf  agricultural  science  {Frqfessear  ^AgrteuUute  oh  dPEconomie  Burnt,  F^/wo»- 
lehrer  von  Aekerbau,  or  Hi  von  LamdwUrthschttft,  Ger. ;  Prt^essor  d'Agricultura,  Span. ;  •"JxT^^ 
d'Agricultura,  ItaL),  when  appointed  by  a  permanent  or  national  institution,  may  be  reckoned  the  hlgH^ 
grade  of  agricultural  counsellor :  since  he  to  not  a  seltconsUtuted  Instructor,  like  the  author;  but  con- 
stituted by  competent  judges  as  capable  of  Instructing  the  pubUc.  The  first  public  pr»(^' ©f  *«™»t 
ture  appointed  in  BriUln  was  Dr.  Coventry  of  the  University  of  Edinburgh^aboutli90:  *nd  the  nej 
Sir  Humphry  Davy,  Lecturer  on  Agricultural  Chemistry  to  flie  Board  of  Agriculture,  about  W07 :  both 
'  highly  eminent  as  agricultural  counsdlors,  independently  of  thdr  other  merits.  There  are  agrlcutturil 
professors  in  Dublin  and  Cork,  In  almost  every  University  on  the  Continent  there  to  an  agricujturj 
chair,  and  in  some  of  the  German  and  Russian  CoIIams  there  are  chairs  for  gardening  (Gaitnerey),  fitfoC 
culture  (Focstwissenschaft),and  rural  architecture  (Landbaukunst). 

Sect.  IV.     PairoTU  of  Agriculiure. 
7759.  Everu  man  being  a  consumer  of  some  description  of  agricultural  produce,  may  be  considered  a 
promoter  of  the  art  by  causii^  a  demand  fbr  Its  productions.   The  more  valuable  consumers  are  iu«h  as 

4C  2 


1124  STATISTICS  OF  AGRICULTURE.  Pxet  IV. 

Bve  OD  tho  best  bfMMl,  tHilcher*8  meat,  fowU,and  dalTj  producti  {  md  the  greateit  of  all  fatniM,  both  of 
agriculture  and  gwdening,  are  such  as  fare  sumptuously  erery  day. 

77601  AmatoKr  apictiUurigtt,  lovers  of  agriculture,  promote  the  art  by  the  applause  they  bestow  on  its 
productions ;  of  which,  to  a  certain  extent,  they  become  purchasers^  as  of  IkrmSng  books,  prints  of  cattle, 
luiplemeBts,  ftc 

7761.  GNHMiawwrff,  critical  or  skilfUl  lorers  of  agriculture,  promote  the  art  in  thfi  same  way  as  the 
amateur,  but  miidh  more  powcrA:Uly,.in  proportion  a*  approbation  founded  on  knowledge  is  vahxpA  before 
that  which  arises  ohiefly  fVoaa  apoufcaneoususABciion.  By  the  purchase  o(  books,  models,  attendance  at 
agricultural  elhibitions,  &c,  coiwioiss<«ir»  encourage  both  counsellors  and  commercial  agticultiirtsts. 
Sometimes,  also,  by  thtf  r  writinn*  of  which  Sir  John  Sinclair  is  au  eminent  example: 

~      '  r  agricultunsts,  whether  of  the  serving  class,  as  bailiflk,  stewards,  ftc,  or  of  the  order 


7762.  Em^toyenoii^  _       

of  professors  or  artists,  are  obvious  encouragers  of  the  art 

776dL  Anwtnr  farmer*  are  patrons  on  the  same  principle  as  employers :  and  sometimes,  alao,  they  eflbct 
improvemeotsL  or  eemmunieiUe  valuable  information  to  the  public.  Cline,  the  late  eminent  aurgcaua 
and  the  bite  physician.  Dr.  Parry,  were  eminent  examples. 

776k  VoUemen  and  proprietor /armer*  are  conspicuous  patroon  Hiey  render  the  art  fashieoable ;  and 
by  the  general  attention  so  directed,  and  consequent  occupation  of  many  minds  on  the  same  subject,  new 
ideas  are  elicifced,  and  dormant  talents  called  forth  and  employed.  The  names  of  Russel,  Coke,  Curwen. 
and  Somervilie  stand  preeminent  among  this  species  of  patrons,  and  many  others  might  be  added. 

7765.  Noblemen  and  gentiemem  improter*,  whether  oy  pUntiog,  building,  road. making,  establishliv 
villages,  canals,  harbours,  Ac.  are  evidently  great«r  patrons  of  aKriculture  than  noblemen  farmers,  since 
their  improvements  atfV>ct  society  more  extensively.  As  decidedlv  at  the  head  of  this  species  of  patroo 
may  be  mentioned  the  Ute  Duke  of  Brjdgewater  and  the  present  Marquess  of  Staflbrd,  ana  to  these  names 
oiigbt  lie  added  a  number  of  othen    *" 


Chap.  II. 

Different  Kindt  of  Farms  in  Britain  rdatioefy  to  the  different  Classes  of  Society  who  art 

the  Occupiers. 

776&  Cottage  Jbmu  form  the  first  link  in  the  chain  of  temixMrarv  terrestrial  possesions.  They  ooonat 
of  one  or  more  acres  appended  to  a  cottage,  for  the  purpose  oi  enabUne  the  occupier  to  keep  a  cow  t  if  any 
4Mrt  of  this  fiirm  is  in  aration,  the  labour  is  either  hired  of  some  jobbing  agriculturist,  or  done  by  spade  ; 
4Mr  two  or  more  cottagers  Join  together  and  form  a  team  of  their  oows,  with  which,  and  implements  her. 
Towed  fW>m  the  village  carpenter  or  smith,  they  accomplish  their  labour. 

7767.  Fanm  qf  working  meehanks.  These  are  larger  than  the  former,  and  are  rented  by  country  black, 
amiths,  carpenters,  ftc,  who  often  keep  a  horse  or  a  pair  of  hones.  Both  this  and  the  former  sort  are  very 
often  iniurious  to  the  occupiers,  by  drawing  off  their  attention  tnm.  their  prinoipal  source  ot  income ; 
though  ft  must  be  confessed  at  the  same  time,  that  the  idea  of  occupying  laofl,  and.  raising  one's  own  corny 
clover,  milk,  butter.  Mgs,  pulse,  fta  Is  highly  gratifying ;  gives  a  sort  of  sense  of  property,  and  has  aa  air 
of  independence  and  liberty,  highly  valued  by  men  in  general. 

77f>8.  Farms  qf  village  tradesmen  and  skopkaepers.  Many  of  these. men,  such  a«  bakera,  ,foutch(r«, 
grocers,  ftc.  keep  a  horse  at  any  rate}  by  redtlng  a  few  acres  they  are,  able  to  keep  another,  and  add  a 
cow,  and  other  minor  species  of  live  stock.  The  attention  required  ttooi  the  master  forms  a  hcalthAil 
recreation,  and  agreeable  variety  of  occupation }  and  if  this  recreation  does  not  interfere  with  main  pur* 
aoltSjtherc  Is  a  gain  of  health  and  respectability. 

7769L  Farms  ocesmied  with  a  view  to  prqfit  ly  town  and  d/w  tradesmen.  These  are  on  a  larger  scale 
than  the  last,  and  held  by  stable-keepers.  cow.keepers,  butchers,  conudealers,  ftc  They  are  often  of 
considerable  siae,  mostly  under  grass,  and  managed  by  bailiflk.  Arable  farms  in  such  hands  are  rarely 
well  managed,  as  every  thing  is  made  to  depend  on  manure ;  but  as  less  skill  and  vigilance  is  required  in 
manaeing  grass-lands.  hay  or  pasture  Arms  of  this  description  are  generally  well  manured,  and  conte. 
quently  productive.  They  are  seldom,  however,  profitable,  and  it  is  only  because  the  renter  reaps  the  double 
profit  of  grower  and  consumer,  has  some  enjoyment  in  the  idea  of  the  thing,  and  some  increase  of  health 
from  the  requisite  visits  to  it,  that  he  finds  It  suitable  to  continue  his  farming  operations. 

7770L  Farms  occupied  by  city  tradesmen  for  recreative  e^foymeni.  These  are  of  various  dcacriptions, 
•nd  generallv  managed  bv  bailiflk.  They  may  be  -considered  as  aflbrding  recompense  only  by  the  amuse- 
ment,  exercise,  and  health  which  they  aflbrd,  and  the  interest  in  country  matters  which  they  exdte. 
Many  a  worthy  man  thus  throws  away,  almost  at  random,  on  agriculture,  what  he  has  gained  by  tnde 
with  the  greatest  industry  and  fhigality,  often  Joined  to  skill  and  ingenuity.  When  the  fiirm  promiaM 
well,  the  tradesman  is  sometimes  tempted  to  sell  his  trade  and  turn  fiirmcr  for  good  (as  it  is  csiled,  L  e. 
for  a  principal  occupation),  and  often  ends  in  impoverishing,  or  even  ruining  himselC 

7771.  Fttrms  attached  to  the  villas  and  country  kontes  qf  wealthy  citizens.    On  these  the  wealthy  dtiaea 

ays  at  agriculture,  aided  by  a  skilfUt  manager  or  bailiff    Immense  sums  of  money  are  thus  expended  in 

le  neigblMurhood  of  large  towns ;  many  Ingenious  practices  are  displayed ;  and  though  nothing  in  thb 
way  of  profit  is  ever  expected  to  be  gained,  yet  on  the  whole  an  attention  to  agriculture  is  excited  in  Hie 
minds  of  wctilthy  commercUlists,  who  buy  books  on  (he  subject,  procure  baililTs,  approved  ImpleBients.aii4 
ttreods  of  stock ;  and  thus  give  encouragement  to  these  and  other  productions  connected  with  the  subject 
The  history  of  farming  for  the  last  twenty  years  round  Edinburgh,  Liverpool,  and  Ixunildn^'ailtUf  Mune 
curious,  singular,  and  extravagant  examples  of  this  descripUon  of  fknutng/and  tome  of  a  audi  mooe 
Judicious  description.  . .  ,^ « 

777S.  Demesne  farms,  or  such  as  are  occupied  by  the  landed  proprietors  of  the  country.  These  arq  of 
a  great  many  diflfbrent  kinds  j  some  regularly  appended  to  the  park :  some  comprising  a  ttart  of- th^  p^k 
separated  by  temporary  fences }  and  others  Uken  into  occupation  without  regard  to  sUuation.  Sqnie  pifoir 
pneCors  take  all  the  farms  on  their  estate  successively  into  their  own  hands,  cultivate  them  for  a  few  yoi^ 
bring  them  into  excellent  order,  and  then  let  them  to  farmers.  Much  good  is  often  done^y  propriefors 
occupying  hind  themselves ;  new  practices,  and  new  kinds  of  vegetables  and  live  stock,  are  exMUled  imd 
disseminated ;  and  the  bmdlord  himself,  being  instructed  by  experience  in  the  practice  of  fanning^  is 
better  able  to  iudge  what  his  land  sliould  let  for ;  and  more  likely  to  appreciate  good  tenants,  and  sym^ 
nathise  with  the  losses  of  his  fanners  in  bad  seasona  Add  aUo,  tbiit  a  proprietor  in  this  way  pnKurei 
lietter  Imtcher-meat  of  every  kind  than  he  could  generally  purchase  in  the  neighbouring  markets)  and,  il. 
he  chooses,  t>etter  legumes  and  roots,  and  even  better  cabbages  and  other  culinary  vegeubles  than  he  cbuli 
grow  in  his  kitchen  gardea  The  bailifft  on  such  fisnns  are,  or  ought  to  be,  well  educated  men,  brought  up 
to  flsrming  in  the  best  districts.  They  should  be  well  paid,  and  have  sub-bailiflk  under  them.  'Hieestablisn. 
ments  of  Bedford,  Coke,  Curwen,  Albemarle,  ftc.  are  or  were  among  the  most  complete  in  this  Utf^  Qf 
Arntlog. 

777S.  ne  farms  qfprqfessional farmers.  It  must  be  obvious,  (hat  this  class  includes  more  than  nine 
iMths  of  all  the  fkrms  in  the  country.  They  are  of  every  description  of  soil,  climate,  rituation,  &c.  whi^ 
the  country  affords  i  of  all  manner  of  sises,  according  to  the  demand  created  by  such  as  ftiHoMi  faa9ing,as 
A  bttsineu  j  and  cither  devoted  to  the  general  purposes  of  com  and  cattle,  or  more  particularly  focpouliry. 
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mnkitiff,  dairying,  garden  crop*,  hopa,  orchard  cropa,  gracing,  breeding,  bay,  com,  wood,  mineral!,  aa 
•tone  quarries,  &c,  or  to  flshenet.  At  the  origin  or  what  we  now  call  fkrmlng,  or  when  the  hiring  of  land 
by  culuvaton  succeeded  to  cultivating  them  for  the  landlord*,  or  in  partnenhip  with  the  landlortU,  at  ia  still 
the  ease  in  Italy  and  most  other  countries,  fkrms  would  of  course  be  small,  and  farmers*  men  of  scarcely 
any  capital  or  consideration  in  society.  Just  emancipated  from  a  state  of  bondage  and  villanage,  the  new. 
created  independent  tenant  could  noC  easily  throw  off  the  chains  which  formerly  shackled  hw  mind  and 
prevented  his  energies  from  being  l>rought  into  action,  and  he  eoakl  have  little  or  no  property  when  he 
nad  no  means  of  acauiring  it  but  oy  plunder,  or  preserving  it  but  bv  concealment  Hence  the  flnt  tenante 
were  assisted  bv  their  landlords ;  andond  remnant  of  this  practice,  tnat  of  allowing  fisrmers  to  have  a  year's 


rernt  always  in  hand,  ^,  in^oiher  woTds,^not  t6  demand  the  rent  till  hajf  or  ^a  whole  vear  after  it  is  due, 
..^_f  .- _« a     t-^j,      ^  •_  .     M     ■_  .  *^        .  ^_      d  from  var* 

.     tability;  an 
naturally  thought  of  employing  the  former,  of  course  flirms  began  to  be  enlaced  to  afbrd  scope,  and 


still  exists  in  some  parts  of  Scotland  and  Ireland.    In  prooen  of  ttme,  however,  and  from  various  direct 
....  ..  .     .  ,  degree  of  f     '    •       ■  


and  indirect  causes,  farmers  at  length  acquired  some  degree  of  capital  and  respectability ;  and  as  they 
naturally  thought  of  employing  the  former,  of  course  flirms  began  to  be  enlaced  to  afbrd  scope,  and 
leases  granted  to  aflbrd  security.  This  practice  has  been  gomg  on  in  Britain  for  man  than  two  centuries 
past,  and  receives  a  fresh  impulse  whenever  the  prices  of  gWuti  rtae  high,  and  eoatiiuie  so  for  some  time 
At  no  period  have  they  been  so  high  as  about  the  commencement  of  the  nresent  century,  and  during  no 


past,  and  receives  a  fresh  impulse  whenever  the  prices  of  gWuh  rtae  high,  and  eoatiiuie  so  for  some  time 
At  no  period  have  they  been  so  high  as  about  the  commencement  of  the  nresent  century,  and  during  no 
period  nave  the  riches  and  respectability  of  fluiners  so  much  increased.    More  recent  political  changes. 


however,  have  proved  singularly  disastrous  to  farmers ;  and  till  the  com  laws  are  either  obliterated,  or 
regulated  on  some  permanetit  and  more  moderate  principle,  agriculture  and  its  practisers  of  every  descripb 
tioo  will  remain  liable  to  the  extremes  of  profitable  oocupatioo  and  ruin. 


Chap.  III. 

Topographical  Survey  of  the  Britith  Ides  in  resj»eci  to  Agriculture. 

TTT-L  TV  Brititk  i$U$,  as  we  have  alreadv  observed  C1S80.),  are,  in  their  present  stateu  naturally  and 
politically  more  favourafcde  to  the  practice  of  the  agriculture  of  ale,  butcher.meat,  and  wheat,  than  any 
other  country  in  the  world.  TheV  have  their  disadvantages  both  in  climate,  and  in  civil  and  political 
matters :  but,  notwithstanding,  there  is  no  country  in  the  world  where  fknners  or  proprietors  are  so 
respectable  a  class  of  men,  and  where  such  excellent  com,  herbage,  roots,  and  hay,  either  raw,  or  in  their 
manufactured  state  of  bread,  ale,  and  buteher.meat,  are  brought  to  market 

Tns.  The  following  tmtlme  ttf  ike  timte  qf  agrieuUttrt  m  each  qf.  the  difirent  comt^  qf  the  United 
Kingdom  is  taken  from  the  Survey  published  undce  the  authodly  of  the  Board  of  Agriculture,  or  the 
DuMin  Society ;  frxmi  M arshal*s  remarks  on  these  surveys,  and  Ms  other  writings }  and,  in  some  cases, 
from  our  own  observation,  having  at  various  periods,  since  the  year  1806,  been  is  almost  every  county  in 
Britain,  and.in  most  or  those  in  Ireland.  Agricultural  improvement  is  often  of  so  variable  and  fleeting  a 
nature,  that,  notwithstanding  our  utmost  care,  some  things  may  be  found  here  inserted  as  suph  that  no 
k>nger  exist ;  and  from  the  period,  varying  from  twelve  to  twentv  years,  which  has  elapsed  since  the 
surveys  were  published,  many  improvements  may  have  been  made  deserving  of  insertion  which  are 
omitted.  These  arc  unavoidable  defects  attendant  on  this  part  of  our  work ;  but  though  we  cannot  render 
it  perfect,  yet  we  are  of  opinion  we  can  bring  together  a  sufficient  number  of  facts,  as  to  the  natural  and 
agricultural  circumstances  of  each  county,  as  to  render  it  both  Interesting  and  usefril  to  the  reader.  We 
regret  much,  that  notwithstanding  our  most  earnest  Invitation  to  the  readers  of  the  Gardener's  Magazine 
to  send  us  corrections  and  additions  for  this  part  of  the  work,  yet  we  have  received  so  few.  that  we  are 
unavoidably  obliged  to  send  into  the  world  the  seoond  edition  of  this  chapter,  in  November,  18^  almost  at 
imperfect  as  was  the  flrst,  in  November,  18S5, 

Sect.  I.     AgrkvUurtd  Survey  rf  England, 

7776.  The  ntffaeeqf  England  i*9itiinaJted  at  from  thirty.two.  to  thirty.six  millions  of  acres,  with  the 
exception  of  some  mountains  ia  Cumberland  and  Westmoreland,  aln^ost  every  where  cultivated,  and 
nowhere  incapable  of  cultivation :  in  most  places  varied,  gentiv  and  bcautiAiUy  in  some  districts,  and 
abruptiy  and  on  a  grander  aoale  in  others.  The  most  high  and  mountainous  diatricts  are  those  of  the 
north,  and  the  roost  level  those  of  the  east  The  most  humid  climates  are  those  of  the  north-western 
counties ;  as  Cheshire  and  Lancashire :  and  the  roost  dry  those  of  the  south-east,  as  Norfolk  and  Suflblk. 
The  richest  grass  lands  are  in  the  vales  of  the  gre^  rivers,  as  the  Severn.  Trent,  and  Thames.  The 
richest  arable  lands,  in  Woreestcrshireh  Warwickshire,  and  in  Mrt  of  various  other  counties;  and  the 
best  fkrmlng,  in  Northumberland^  Durham,  and  Cumberland.  The  greatest  variety  of  fanning  may  be 
seen  in  the  counties  round  (London;  and  tiie  gwatest  sameness,  regularity,  order,  science,  success,  and 
the  wealthiest  fltrmers  in  Northumberbuid  and  the  coantjr  o(  Durham.  The  geology  and  minerals  of 
the  kingdom  are  most  ably  indicated  in  SmiiA't  Geological  MOp  qf  England^  tVaies,  and  part  qf  Scotland^ 
1H15;  SmUM's  Conni^  Oaok/gical  Mapi,  iai9  to  ISSi-,  and  Smithes  Geological  Table  qf  Brititk  Orgamleei 
FouilMt  1819.    These  works  a>e  of  the  greatest,  importance  to  landed  proprietors. 

7777.  MlDDLESfiX  is  part  of  the  nocth  aide  of «  vale  watered  by  the  Thames,  and  contains  199/100 
acres,  exhibiting  a  great  variety  of  agriculture  [MiddUton"*  Survey^  18061  MarshaPs  Jteaieuf,  1818. 
Edin.  Gaz.,  1897.) 
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L  Geographical  Stale  and  CireumstOMcei. 

Cfima^f.  HmIUv  j  vamicr  Mar  London,  from  tht  irss 
kapt  thaiv,  vhJeh  cocwma  800/XX>  chaldivna  of  coals  oaam- 
ally:  ■tadanary  «laik  ftwn  Um  8.  W.  and  N.  B.,  thaw  ftoaa 
tha  8.W.blow6-llM»ortht7«uv  N.B.«-Utl».  GraaMI 
lUU  of  raki  flmn  a  fWw  poinu  W'  of  8.  and  an  of  th*  l^oMT 
ooniimuuioe  when  Ola  wind  has  paMcd  tbreogh  VtU  tt0t  u>  Iha 
taoth.  Intprin|t,fhMltathatMiUo«B,whanDoaSaathchllla, 
theniMMMlar  hsa  bean  at  high  aa  13*,  and  aa  lov  m  6"  Maw- 
awob 

S&U.  Bj  kna  oontliraed  mamtrlnf ,  fba  niflica  toll  attsort 
tf^try  vhcra  loqb  \\k»  lofeOi.  Sand  and  g^atal  on  HonpaWod 
Hnu  Loararund  frank  Hoanalov  to  CoGitaMalu  Hamblaam 
an  va«  tide  of  HanwaH  and  UauMlow.  Htfrnag  k««a  about 
Rjattpw  PUmab  Harrovi  and  South  Mlpun*;  loam;  clay 
batwaan  Uabiidaa  Common  and  Harpfleld.  Clay  df  th«  rnoit 
adhaiiTa  and  onfraMftil  kind  about  Hcndon  and  Hiahwood 
Hill:  paat  from  JUckmamwortii  to  Staines,  on  aeobsCTatum 
of  the  graval  of  flints.  Marih  land  orrich  loam  daposited  from 
•Ull  vatarlntha  laia  of  Doo.  and  on  tba  Laa  and  Coin. 

Stujkee.  UanUy  wavInK ;  luahaM  towards  tha  north.  Hamp- 
ilaad  400  fret  abora  Uia  lawl  of  tfta  saa.  Ona  mile  from 
Landoa  on  tha  Wiiyplwrt  Road,  tha  Hvftoa  of  opwaids  of 
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9.  suae  qf  Property. 


e  church,  collegt,  and  corporaUon  land. 

Z.  Builiimgs, 


vUUm, 
wlthbit 


■,  nmmtr*. 

UMlchcd; 

Mn  of  Urns,  mmI 


plKMMMlt^tuala 
p  pond*.    Thow  I 


s  tilt  prcMnt  cvntmy,  of  btlck,  and  cototkI  with  iUm. 
•■7  «r  Sotum  Court,  Chltwick,  WickrrM^,  and  bit- 
,  iiinrtitinfthilT  Mini     Vap  fcw  bu>UfiiHti  nqatmi  «m 


AiMaffM,  hcick  and  tiled,  and  Rcncrafl;  In 
with  riipit  afocMnnMn,  now  done  away  by  « 
4.  Mode  qf  Oecupatkm. 
mm^fitrmt.    Ucaarally  «naU  eoKMrad  with  othav  a 


vUUcai;  fgnnctljr 


tiM :  thfco  um-flariiia  naar  town*  nwn  owi  w  owu  acrat  own, 
nm6td  at  from  WOOL  to  AOOOt.  aach.  Mai^  of  SOOf.;  aTcr^a 
af  county  lOOt  _  .    ^      . 

aUnu<«r  qf  Iht  Jkrmm.  Fmff  dawa.  1.  Cow-kceiicn, 
cardancn,  aod  aaraaiymaa.  «.  AnMlcnr  fhnnan  of  fcnana. 
3.  Amateur  ftnncrs,  who  hate  left  othor  patiMilts.  4.  Com* 
incrcial  or  profiMaiooal  Cuman,  equal  In  numlMT  to  half  the 
ocheiB. 

Jlwwl  mrHfiar$.  Bad;  Impoalble  to  get  anr  aolcaltaral 
Implenaent  or  machine  madeon  a  Rood  principle  hj  the  counUy 
artlficcn;  hut  able  mechania  In  London ;  Cotiam  and  Hallen* 
Wykcs  and  PhUli|».  Snowden,  and  c>pei:laUy  Weir,  a  North- 
umbcriand  man,  and  pvacticallj  acguamtrd  wiih  aKilcnlturc. 

Mtmt  paid  In  moneyrionietlmcs  a  Hnail  part  In  butter  and 
latiaadpricea.    Vaxlaa  bom  lOi.  to  lUI.  par  aora.  or 


TUkm  In  maM  plaoaa  taken  In  I 

Bm  annnalh,  or  Tor  •  fixed  period. 

Pmtr,  andtke  raU$  Ar  thOTrtUff 

Lmuttt  eeneral.    Ofken  fbr  fimr 

djrawnupTq  lawj —     " 

Bxpemt  and 


rtUff,  aTengca  S«.  M.  per  acre. 
■  fuurtcisi  and  twenty-one  yeaxa, 
— **aoempailtlan  ef    " 


^  Espenset  on  entering  a  tkm,  i;mtcr 

than  hi  dbUnt  placet :  protiu  aeldom  more  man  a  mere  mb- 
thienoe  to  the  termer.  The  Inereme  of  canak,  and  the  pro- 
spect ti  nmm  carriaicea  and  looomotlte  ttearo-cufpn**  on  rall- 
Koadi,  !■  rapidly  renderiim  distant  and  near  fiunu  and  lamMn' 
proOls  on  a  level. 

5l  ImpUmenis. 

AUbadi  plough baitaniMi  ttemhtav mUla lavaw 

6L  Bnelotmg. 

Now  moatlt  encloMd.  Nineteen  cemmem  endoied  from 
1800  to  ISOiS,  oontahiing  tOfiOO  mam  and  upward*.  Old 
§taem  of  a  mistunr  of  white  and  Mack  tliorn.  maple,  hazd, 
briar,  crab,  daauon-plaro,  &c.;  new  oTwIiite  thorn  with  ditch 
and  bonk ;  gates  nwat'y  fiTe-barradf  mmI  of  uak;  encla 

'^rTAr^e  Laitd. 

About  14,000  aoret , 
•earns  of  three  or  fimr  hooat 
beans. 

8.  Grass  Lands. 


ihcdiT  managad,  plouh« 
rotackon  gancndly  fallow, 


Meadows  better  managed ;  hajr- 

9.  Gardens  and  Orckards. 

From  Kcnsbigtan  through  Haromosnlth,  Chlfwick,  Brent- 
ford, Isleworth,  and  Twickenham,  seven  miles  of  garden 
grawid :  may  be  denominated  the  gTMt  l>oiidon  fruit  gArdm, 
north  of  the  Thames.  An  upper  «nil  uxider  cra|i  lakcii  at  the 
■ante  time ;  the  upper  the  flnUts  on  trcvs ;  the  nnder  straw- 
berrleB  ana  various  nerbaceous  crops.  To  increase  shelter  and 
warmth  In  autumn,  they  raise  benks  of  soil  3  feet '  ~ 
thes      "        •  " -      - 


endive  In  Bcptcml 
Christmas,  tht^  di 


high.fadng 

■loped  to  an  angle  of  4A«  ;  on  these  they 

Bnber,  and  near  ll     "^  ""-  "  ■  • 


IswIsrtftiMthawansbynbndwt 

and  lever,  halanfwd  b^  a  stone.  (^.  I5S^  Three  thousand 
acns  of  garden  ground  here,  empleying  nve  pevMns,  a  man, 
his  wUb,  and  three  ehlldrsn,  per  aote^  ourtag  the  winter  hsM^ 
year,  aod  dming  snmtner,  Ave  ponona  mai^  chlaOy  Welsh 
women*    Bstimiitad  produoe  100/.  per  aciu- 

KUdum  ganimt.  Much  frtah  littery  dung  m|ttlicd  fcr 
growing  mushniomB,  early  cucumbcfs,  salaiil^  potaaocs,  aspa- 
ragus, ate  Canatunptlon  ai  the  metrapoUs  and  Its  onviram, 
fcr  fruits  sad  lagsUbUe,  asHmaaed  at  upewda  of  a  mUUen 
aterliag  par  ammm.   Sevenl  temiag  gaidans  pay  lOOW.  per 

Nurttry  gnmU$.   Aboot  IMO  sens,  predarlBg  \ 
avear. 

PlA 

'mT'iimitr  much  diafigued  by  beSag  pellaided  or 
to  may-poles. 

«ps  er  oftsre.  Maiqr  Mels  on  the  Thamas,  aaatrd  b* 
baakac-makaes,  and  planted  with  oslen :  aho,  wet  boideiv  of 
the  river  so  planted.  Hpecies  SkUx  vitelUna.  en^gdilina,  or 
almond-laaved,  and  viminklls.  or  osier:  willews  vihen  mt 
made  up  in  bundle*,  or  boolts,  mty-two  inches  iuund«  at  six- 
taan  im^MB  above  the  bat  - '- 
11.  Improvements. 
Drminimff,  to  cany  oiT  n 


surfroe  cutten  on  meadows,  by  means  of 
wheals  (M79.),  Invented  by  the  reporter. 

Mammrt  produned  in  London  by  30,000  horsm,  8000  oo«t, 
and  700^000  human  beings,  e<nuL  MO/XW  Uud*:  of  which, 
hair  is  carried  Into  the  TbamasDy  the  sewers,  Incluanv  iikicty- 
nbie  Mr  cent  of  the  tdght  soil. 

1^  Livestock. 

Less  livestock  on  the  frnns  of  this  eoonty  than  In  any  other : 
Bobrecdtaig.  8hort  hoened  cows  of  Hnlderaew  chiefly  used  by 
milkmen:  number  kept  tUHK);  avenge  produoe  nine  qnaru 
per  day ;  fed  on  hay,  turnips,  locwer's  graina,  linseed  cake  and 
Jelly,  and  grass :  reuil  dealers  adulterate  the  milk,  arefceiteg 
dirty  water  to  clean;  and  adulteriue  the  cresm  uj  adding 
molasses  and  a  little  salt.  Very  Utile  butter  made  hi  the  county. 
IkiiViet^  drays  supplied  with  henas  from  the  Berkshire  frr- 
nwrs,  who  binr  them  young  from  Nerthamptonahire,  and  w«rk 


nwrsf  who  binr  them  young  from  Nerthai 

them  two  or  tnrve  years  bebre  ihey  leli  tl 

one  dove-bouse  in  the  county;   Imt  many  pigeons  kept  in 

emp^  wine  pipes  set  upon  poctt,  fifteen  er  twenty  feit  ni|^, 

and  maay  kept  by  journeymen  tradesmea,  plgeoa  fl 

the  floorer  parts  of  Loadon,  asal  mast  ether  townraa 

of  the  county. 

13.  Rural  Eoonomff. 

Half  the  msnual  labour  done  by  the  Job 
morals  and  cottstltution,  by  the  puMlc  I 

aervanu  a  bud  and  oontaminatln 

14     / 

ll,..-.^  , 


fadMonn  lalusd  In 


tei 


.^l.v; 


.!   Nrt   IliT^T  (it  tuFvlying 

■■\-t'^  iLir  j^«it«  rcen  m^rWi 

^.i\':  11 1 (ulu.il,    llduitklnw  ani 

M^tul^  t  urm  nut  I  naitj  I  tat. 

KtiiM',  Alirl  dh.'  wL  «►  Ihc  rv^ 

5>.  ptt'aervf  (le  jj%  rmmur  iiT  Kful«nt1 : 


, r  the  bottom,  from  Octolicr  to 

y  drill  a  row  of  |w.i*;  the  endive  is  pntservid 

from  rotting,  and  the  peas  come  to  mattirity  ncariy  a*  early  as 
Ifoadsra  walL     The  sprinyi  here  lie  eght  or  ten  bat  under 

7778.  SURREY.    A  surface  of  519.0W  acres  bcautiAilly  varied :  poor  and  heathy  in  the  west,  chalky 
in  the  cast,  and  clayey  in  the  south.     Itic  Held  cultivation  of  clover  and  turnip  a|>pears  to  have  first  taken 


BniiLirhi^LLi.    lAiumt 
sid.  I  v.:   '|^Li£'uiMii«  ai  a 
hulLi  t  ,1,  Miti  wLinh  tfis. 

ill-    I.I     .-C^L.^ 


fu  Imvroi 
1  .Mi-.  Ljini-urnn  Ului;  aucmiLTit  ha4  leaA,  bail  ratal 

Hl  Sli^i-dhtnetius  Olmerfaiiims. 

tHiH.-kt>  ii  ArU,  V'ftennsr}  Tolkpr,  ruvllefit  buttHkliiiVH 
Flti^  cju  kd  huTUHB  iltMiM  tw  frrmiied  i  weliff ris  icul  iumuuic* 
latL-ii  mfu^A^'^^  i  much  ditfiaff  U  Aot^  b)  ganw^ 

}"!.   Sliatu  flf  Itnftnn'^mcnl. 

ilrnplp  in  Ih"  iiuHTri}n]li»,  hhI  the  rircwrvie  tapid^  di  Lh« 
couiiirjr J  w atkl  tii uiLtll i^Eiurt.'  LIik  ^ju%d clrA** Ia^Lh 


place  in  this  country.    (Stevctuon^s  Survey^  IHIS. 
Smith's  Geological  Map,  1H21.    Edin.  Uuz.,  18S7.) 

1.  GfogrnpJticijJ  Stafi-  ffrtaf  CtrfitmstaHi  r 
CKmrnif.    llMJlh;  wi^uls  B.U'.  vd  VV.    reldiTin  L»l.^.  ii,,im 
beiwaiTi  H*W'  and  N  K-Twoitji  lUnr.     l£.v4  ujiitls 

whni  the  wind  ki  S-J*-VV'.  tn  ?!► 


=5^. 


IdikfiEHii  CruidiHi  liJ  ^iiiiilitld^idid  limiiw  uamHra]i|{  Tit  ilie 
waUftb'^xlTdiiLtj'  vt  Ihe  tcfUi4Ljr<  A  ^upd  dtnsi  of  lil^tb  e  ch 
l^iil  iTiti?ti|«fx-a  euiiuiiis  alJ  lIk  ^ii-IIi. 

SmrjkiT.  Hl  Anntr*  I II 1 1 . Ca^o^r'*  JJIn,  9nd  HiibmntiLl  r  JUl 
cv1(i3TStnlt  I«iih  II ill  llii'  tikpthtst,  fvnvmaudj  a  iiriiM|*.ii  of 
fmn  ihlrC}  m  ^twt)  inJ  le»  iii*i  rv^iy  bI^. 

Mtfirruitr  Iim  cvp,  tMtlci^  eartli^  fiiestanu',  liintstone,  ind 
I  hfik  r  Inm  -w«r¥»  rn  ■  he  iVflmp^,  on  ac^i'uuttt  of  the  dean  ess 
■<  fiH  1.  A(tu»mLui  tv  i-f  hiller^  eanh  In  Ulu  K»ul|iwrn  htI  vt  he 
cvlntj.irhuh  hu  li«pft  dtMt 'kince  Uv  beifUihin|t  aTihe  r\ip. 
Snnth  ceniwy.  ^tr4.>l'ent  dTwtfHwi  wlniii  fint  iptarrlad  ^-  h; 
fevut  under  cvw^  a  fcw  msiillH  iHiuuiei  rqni,|iectip  aud  «l  I'  to 
'dhbin  the  Bclkai  of  a  citiuiTKKi  fin.     Owfcw  to  Ihii  »\'  iie. 


UnwaoM^  wraprteler  4^  tiw  Vaas) 
■sate  pla^B  of  mt^  a  *ii»  m  fn 


i  turpni" 

r  i>lare-Kh>«^  maklitu  in  iIh:    __ 

PLim:  ft  a  WBIMIUti  ll|DU4«r^     E]|,iT<]*^9L  CiniBStonc  a|  liajk  mm, 

which  hardsAi  andflr  wsAri  roni^Ahm  i  hf<n*  lUnt.  i  Kalk 
lOid  cfikHir  m  a  miniuv,  I'hpwtrul  nln^t  Hi^tfair  ihr  ntitat 
til  itiv  kini^Dfn,  wmil  in  CdlVkdrT'lhl '  lEL-iiii.MMl  fttt  HHi;  .-ind 
huur  jtiucM^,  *rlE  Mi|{  t.^[i4]  iK-ib,  sVc  Ai  N'i'n*urli>  bi^Lfi.  isa 
l4.-(l  k^f  brlErb  fArili,  iicnii  whitli  iiic  brSiL*  and  cnii:lb!iL-a  .krv 
matte . 

n'dttr.  8carce  in  many  places,  panlcularly  on  the  chalk. 
Sevrrtd  supttli««  immured  round  Ixmton,  b>  bwrin^  down  from 
"He  hundred  to  five  hundred  Sect  to  the  cbalk  suatum,  where 


Malcolm's  Survey,  18Ua    Marshars  Review,  181& 

the  water  is  excellent,  soft,  and  abundant.  Artesian  (from  the 
county  of  Ariois,  where  such  wdls  wrre  first  brought  into 
notlci-,)  wells  are  now  so  numerous  in  the  neighbourhood  of 
IahIoii,  that  in  places  when  the  water  fonnarly  roee  hi  th« 
Lore  three  or  Ibur  fret  above  the  suifiioe.  it  will  now  scarce^ 
rcai-h  Uie  surfrce.  (Mag.  Kat.  Hist.  vol.  U.  and  ill.) 
*^caths,  at  the  weitei 
r  H^wi«f»^  "f  two  centuries, 
Ctaeof  the 

laii  acica.  Is  near 

He 

J  '  rtvUfTi  RMraPTeat*     hpiom  water  Is  J 

wll  c  li,it<r  vt  iiia^imonri ,  and  Is  purKMir* 

uri|  '  iiisdr  ili^n,  nuw  ehkilv  TTfrnn  4'onn<mon  salt  water  at 

l.ji         '   .1  In  \l'fifivk'Jk%hjTv.    TKt>  tsllHs  ipfmnaie  moreer 
Ic«  „;ruaini  w  ith  »ii  L^^ii^ie  «r  Biagnf  ia»  ejitraaate  of  Uma, 

J%a  io*^  ut;_u_i..  Lu^._i  li-.i:,^:.  i  your.  Ycamanry  not 
numerous ;  but  some  gentlemen  round  Uuildford  Uumi  their 
own  esUtcsoffrtim  SOU/,  to  40CW.  peraramm.  Ehtates  mostly 
managed  bv  attorneys;  so  frr  proper  as  to  law  terms,  but  aa 
absurd  as  to  agricultural  mtriciions,  as  it  would  be  to  emidow 
afianicr  to  draw  up  the  covenants  in  technical  language.  Till 
the  farmer  becomes  active,  inqulsiUve,  free  ftvm  prvjudlce^ 
and  intelligent,  no  covenants,  or  care  of  attomers  and  stew  arda, 
will  iirevvnt  him  from  lD)uring  himself  and  bis  landhml  by 
bad  busbantlry.  When  Ite  become*  active,  &c.  he  will  take 
csre  of  the  landlord'*  Intcnst  for  the  »ake  of  hb  own  ;  and  the 
first  step  to  foning  Ihc  rarnicr  to  become  active  and  iniclligt-nt 
is  to  leave  him  to  the  exert  luns  cf  Ills  own  mind.  Ttniuea 
chieily  frerlwld. 

S.  BuHdingt. 

Few  ooiwties  that  c&a  vie  with  Sturej  in  the  number  and 
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•  aftoeilfy— te.(*iiqii.<fflTii»,atoiMO  Pot- 
MMM  a  0Mt  advmowe  ow  Um  north  and  cat  of  MUdl*- 
MB  anl  Bua,  to  ttite  rwfwct,  •■  Um  prenOvno*  of  the  8.\V. 

vteda   dritat    aw^  tha   unokc   of  London.       " ' 

gcnaraUj  ratida  on  Ihair  ««atai,  and  miguly 
|iffOvvniciitft> 

#)viN  AaMOM  and  f0bw.  Bnlaona  and  maan  in  tha 
cbwar  dkulct  botdariim  on  Soaes;  batter  tn  otha 
Udart  of  brick  ooverad  with  ftlata,  itana,  or  brick  noL 
tilai :  ciniatiottt  aaldani  cantml  or  canvcniant  to  the 
vUUin.  Htablai  not  divided  into  lUUm.  Cow-hoiu«  near 
Lonoian,  sood.  Cottafat  often  larga,  canvenlcnt,  and  pictar* 
•Mua ;  With  a  |wrch,  a  flower- plat,  and  vine  In  ftont. 

DritJdi^  ptmds..  (iraat  attantlon  paid  to  ihaM  on  tha  Sumy 
hiU>;  icennaUjafliatpond,wbcrt  thewatndapotlultocnM»> 
■t  diit  and  Mad  fcrfiici  il  gutg*  th*  4«cimL 

WKWmwFtH  i|"B-  hnt  BBdf  ufull,  fi.«rti  and  ftttr  ktv*  to 
AtaM  kMdiwI  lartw  (krm  bactf ««n  i JuUdfiml  ifid  Vkmham 
b.  WanboMaffc;  ti  ami^ttu  l.bUU  twrta  tt^waeitii  uCL-uplMl 
hf  hitmtUiliwklHck,  adit  no*  b;  hlP  iiiri.  At^^m"  »Lf«  ona 
bpadiad  ^id  HfanlT  wiv*.  Trrvk^nci  e«  Lurm  fJMiiu,  Ij;  -m  hich 
Hv  puliUc  kk  UBvamliaiuMr  hmcHHJ,  nrtatnh  bi  1h«  k4*inc 
iflalHaff.  khI.  £i  aU  pmhablUlj,  bf  Uw  Mfvlar  radllritian 
awHwrTMrtp^aaa.  11m  d^Hw  a«t  «m«  ecv  i^inl'y 
■■pjart  aff  Hrtefe  hbniitf  niiiilli  «iU  tiMH^  In  « ttflkent 
tliw«rMfc  **  Bm  in  *»aty  aaaiwy,  Ja  lU  Mfcitttww  *at  dr- 
ennxUOiN*.  iad  bt  oWawnnint^ititfUfiaiaaif  bi  (^  dlu- 
L  new  plaoad^lt  !■  of  Iba  hltfiaiT  l9U|«rt4noe 

I  af "*■  iFwj  ixX  ba 

r, inn  naani  r  ■■iinffT  ir  i^  laaihiir  nr 

i>lih  ihd  ni  .  

l^ml,  trr  *4i*ti||iT  ctv  liM  ic*  bn^wti  i 

tuiitf ,  Td  Ui*  ^MrlM.  it  ^  la  lluia  iattoeirtl<A  »  w*  his 
twuttiTj  ihr  Jlcbegi  bi  l(br  vi^d*  if  Ihe  mtiHiT*!  *iid  cMuct 
whin-ii  litalbv  ii  lich  dimlnlMli  bi  lb«  nM«i  tiillJPf  ^rK^r,  its 
bidv|icndMca ;  ril^ar  bf  mbinc  Mn^  \^mken  libc/v*  tht  lava  of 
oar  cwintr?,  4V  b;  dlaalalihlnc  Um  mimbM  of  thd^  whio  moit 
br  ilh  irwht  natural  ud  pnttcftil  tkSead^ttu  Tu  the  moraUst  it 
can  aifiKd  lliUe  plAaurv  C»  ba  Midi  Uiai  tr|  th«  wtfirifl  of  «|p1- 
rultura]  Ia±ii7tir«  tb*  napmbsteiai'  of  bift  cwntri  vll|  tw  e«- 
l(fHlf4  lar  tFH-macd,  If  be  pn»d*w  liiwt  In  Uw  Lhanc*  of 
Hn|iki^nt«ni  \ht  hoaith  hmI  vlrlwr  of  part  (^  tlw  commiinitj 
tnt  Ml  riliiahl-'  i  St*^ti*t*m-i 

3'*rmttt.  Okl  cIam  atMttl,  ttta  dm(f  **aldA,  cqkul  mcmias 
ta  Iraffifu«titi«nl4  in  *erlcatiittat  litd  nA^ujaOk  tn  trtofalt : 


flttbcn,  and  ihy  and  Joalooa  to  itranccrk    Ncaiar  town  iha 
teroan  art  more  on  a  level  with  tha  aar;  t 

or  anwiUing  to  coninranlcato  inlbrmatton; 

of  liberal,  cnlif^tenad,  and  communicativatDcn.  Many 
men  have  turned  fivmcri,  and  occupy  lands  near  town. 

Aoaflow.  TllbcriKidlycsaclad,  poot'sntoi  and  other  ont- 
gofaini  high. 

Lmamfom 
Ivas. 

6.  Implement*. 

Ureat  variety  of  ploagfaa,  iwhif  ploughi,  the  Sootch  twlng 
plonghuicd  only  fat  iwo  places  t  nia  eftbct  of  m  manv  dlffbrmt 
■orti  of  ploBitha  on  the  ■ervanti.  The  cultivator  uaad  by  BIrk- 
beck,  and  highly  approved  of:  —  with  tiz  hoiaaa,  geet  over  dgfat 
•cxea  in  a  day.  Liter's  (Hction  threUitng-machine  Introduced 
in  a  fcw  plica,  and  fcund  to  succeed :  but  it  thraahai  very 
■towly,  and  Ita*  no  advantages  over  Melkle^,  but  that  of  not 
fataaking  the  straw  of  wheat.  This  advantage  is  too  tiilUng 
ever  to  tender  it  general.  Very  fcw  winnowing  machlnci. 
Sowinc  troughs  in  use,  ttie  advantage  of  which  is,  that  the 
sower  fills  it  Mmacif  Inatead  of  having  a  woman,  toillngthroiM{h 
'*~'~*' ~*     Smut  marhlnai  alM  in  uaCf  fan  one  or  two  m- 


salDl&ln,  1it!t««<Ti  CrciT^iin  ■ 

Ui  luve  pai«tfal«il  im^  t aide balear  the  ■ 

«r  b<V«,  hjwigfw  Avfn  ^(Ulf&lk  to  Paf-'^^ 


l.fn*  buBAnfd  llrfiii  ^  ^  .^ 
iHjBwwwt,  eatatmAt  ^arr^Qi  aagillcn,  1 
•uid  red  laaM.  tensMiPk  hmnhiliriai  fiMW  twUl**.  ^nmtf^ofM, 
M^  wami  BiiMirilalliM^  1IHU-Ar>*n,  in>v!t»v|l|I.i|iu ,  fi^m- 
nrtaa,  tWAu  pinkt*  baHibli^  buttanv  «^  tha  Uk«,  juv  Mhi 
in^»w«  f»  Carwl  tiaidffi  Bvfcat,  when  tlw?  an  rArrJad. 
riitier  to  •ndJwf4«M»  to  fltmcr  wilb  balls  r 
lluwer-poli  or  In  p«A,  oe  lh*  d0w«ii.  mmm 


__    Wakiyannrn  In  a  frw  |d«fl£ 
,  /.,  GroMM  Land. 

Hut  in  HnaJl  primorliim  to  the  rart.:  aidit  paatui*  to  iha 
wold*,      Tar^np  arid  InurftlmtTcnlilr^^red  by  filfkMCk  « th*  but 
Btm  urti  of  miitkintt  up  ain  fcnw  taod^ 
S,  tiardcnM  aM  OrcAardt. 

jytongus  jtrc^n  ii^  jfvAl  i{ttaBl|ttol  ■•  Itortiakew  Sa^ 
Imcl  and  Bmtmn'  ftadkh  and  ettar  wrti  alu  cormn 
aatoiMirif  at  Ualirrv^.  IJtnJ^tfw  ftt  atid  m  MisTt\a.km  wM 
tbenmi  tlHMgfa  citkflly  at  IlyplAitdH  Tbf*e  ihowuid  lli« 
|«aidnd  Jtollfr  of  9i«nT  nnpln^  to  nkteff  vaiatabte  IW  the 
Undlll  mKkat*  Oirbuik  aUBEbad  to  manv  of  ifaa  finna. 
NSclml  la  ifeivlr  fHan  tour  to  twalT*  h^gdi^i^  ^  dd^. 
Gn«ll%  bi  a  «ary  littiSi  «to*t  aTcalUntlv ;  ti^ 
mwsj  mani  walnuia  jtiOwH  It  HarinirT,  Bid  Mi 
placa;  OTodmie  ;^1  Tp  M  tn^n^fmwm^. 

Tha  wtM  Onmcrlj  awMd:  aomer^aelhKvAlU  ;  iAu>f<ti.^ 
biwpi  gni^ DE  charmi]*  tot  RonpuwdM-  itiAclii  fumi  h*ifi,di». 
wwij,  Alt:,  J  tommon  dsajmal*  http-pulo  uvd  flbn^ipiEt.  tto^  HiH, 
fcmwrl;  tral\ta  WhItohUl , bf  lraiiLittJ«i  tsr'ttkialtn  rulti-rAtit\,  ml 
ihe  £irl  dT  Artrndfrl^ifl  ihe  lelgn  of  Ourln  ht  I^Ruttrt  hnx 
trcts  rrnin  K.fnt«  tJ^ii  tiluiwd  then.  JU  any  wiln  gow  lantoai 
Udhh  H  Twt  ptuiMp  Itul  abtfiglnBl.  itad  uTItae  hlU,  |iale}^H 
m  (-hjUk  I  Urnlivr  tw«  all  mt ;  |iMHi«ht  tmly  (ite  ivundi  *« 
ton-  M  anv  Tir  trtM  i^n  cbaU  hlU :  ml  Crowhtml^  «m  "Mkj  fM 
hlflh  and  LhLrty-«li  In  vircain&awne^  BtfoMiia  madr  fkvm 
ihr  wdu?  i;z  iiifB}  uf  iHtch  Eu  a  civiit  a,klajUI«  #13»  ILnm  at 
>^-k  vuM  Li,  I  hAtT  Iiiil  U  nr  frtnuniliaiiaBl  Oujtou  and  Qf  fhtet, 
lin.iJuS'  tl,c  ^.-iiiir  r^M-,1  iKir'hMiHlr^d  and  ffl%y«enigei  vhi^h 
I  ,r  -.     I  .,.,.  L,!-* II  tiM  ih*  butntog -erf  tolf fc»|  ipwn 

I     .U         :     li.. litul  i'Tc^)  tlitiv ya«nj ami  bnumf 


la  Heatkst  Commons,  and  Common  FSeUs. 

Eatenaive  heaths  on  aouih-waat;  surftce  flat,  soil  back  sand, 
and  gravel.    A  munbor  of  oommontj  and  gnat  astont  cf  oom* 
mon-fleldlanda. 
IL  Improvements. 

Dndnlna,  tpartng,  and  bontog. 
manure  ofa  great  variety  of  kinds. 
IS.  Live  stock. 

Venr  taKouiderable 
kapt  for  supplying  London  with  milk. 

Duket  or  ISsher  used  to  rear  calves  to  a  great  extant ;  maqj 
cattle  fcd  fay  the  distillen  and  starch  manuflKturerk  Adam 
of  Mount  Nod,  one  of  the  archl:ecU  of  th%t  name,  hm  can> 
structed  extensive  buildings  (br  rattle,  and  itall-fteda  six 
inmdred  at  a  time.  Sheep  kept  in  oonsiderabto  numbers  on 
the  chalk  hills  and  waaldfc  Elrbeck  has  been  vc^r  sacrcadU 
to  cTOM-breeding  with  merinos,  that  U,  with  the  Rjeland 
merino  of  Dr.  Parry,  and  the  ttouih  Down.  Immense  number 
of  pigs  fcd  at  tha  (UkUleries,  and  of  geese  kept  on  the  wealds. 
Doriili^  heM  are  wcU  known.  (74450  A  ban  wanan  near 
Baiwtcad  Downs,  already  dcacrib«l.  (7365.) 
IS.  Rural  Economy. 

Hand*  scarce ;  tervanfii  miaattlcd ;  pr^Jndtoad,  like  many 
of  their  masten,  against  all  new  pcactiOM. 


_      («7960 

d.  Arable  Land. 

Pnmortion  considerable,  tillaa*  bad.  Drtllfaiff.'thoaah  Intro, 
dnced  by  Duket  of  Esher,  andstrongly  recomroendcd,  Is  con- 
flned  to  a  fcw  adjoining  parishes,  where  the  soU  U  light. 
Fattowtng  on  days  ganarai,  bat  meat  imperftctly  executed. 
Jtototlonrgeneral^  gSodT  '^ 

Ttowtof,  Buppoaed  to  have  bctn  grown  In  Sunev  as  long  or 
longer  than  in  any  county  in  England.  8far  K.  Weston,  of 
Hution,  harina  described  the  Flanden  cultore  in  1645,  and 
as  he  addrened  his  book  to  his  tons,  it  is  thought  they  would 
attempt  culture.  Very  badly  cultivated  at  present,  and  seldom 
In  raised  drills.  The  Htberlan  tumip  has  been  trl«d ;  it  is  a 
▼ariety  between  the  cabbage  and  turnip,  but  with  a  root  in- 
fcrior  to  potot  of  size  and  flavour  to  the  laUer,  and  a  branchy 
loose  top  :  it  does  not  seem  adapted  tat  field  culture,  though  as 
a  novdty  it  doMrvas  trial  and  attention.  Carrots  ankwer  well 
on  the  sandy  soils.  Potato  tops  sometimes  given  to  cows,  cut 
when  in  flower )  a  bad  plan  with  a  view  to  the  tubers.  Clover 
Introduced  by  Sir  R.  Weston  at  the  same  time  as  mmips. 
Balntfcln  wccaeds  well  on  calcaraous  aoiU,  producing  good 

7779.  SUSSEX.  A  maritime  county  of  upwardi  of  900,000  acrat ;  dictinguished  by  chalk  hiUi  and  ex. 
tenure  weaidi,  a  rich  toil,  but  little  excellence  or  Tariety  of  agriculture :  excel*  in  South  Down  sheef^ 
{A.  Yomng's  Sussex,  1809.    MarshaVs  Review,  181&    SmUh's  Geological  Map,  18ia    Edm.  Co*.,  18S7.) 


PniiHral  Economy. 

a^  II  tots  and  Dtber  gaud  t 


.     .    >«^]4ut  iMinllurd  to  the  milage  0f  goods  Moaipy 

KiiijTHJa^i ;  Ihk  (*pen  to  tU  who  dbxae  to  QRplar  tM 

:  Li  a  b'snal  :1s  open  toall  *hft  thoMe  I4  MlWif  tha 

1  huufh  HI  a  tneUand  admlEtlTwd'curilife  btriihw^jifj 

.^  1 .  <tt'uF  In  tidjt    llie  iirwt  canal  Mcka  In  hr^|l<nd  w«w 

1I  im  the  if  ey.    (rlir  K^  Wem,  tf  Sutlon,  bmtofal  lh« 

■•  .iiii,e  frim  Jlolland ;  attd^  und*  hli  dtnctton,  the  Wer 

.  lalfjwd  navjeaUk  fWm  UulldJard  to  Winibfldinv  ahovt 

^  (J  mnouK  rWkTB  3  ifiTnal  <ODar*  V*\/eit  *^  dl  RtlW-  An 

r^'  irvA  matM  *t  Uiimiluie,  WW  Wattle  s  A  mil]  nr 

^1  SvaXtti  a  Ik  ID;  nwutubetni?  at  lklot1lal«.    A  boii* 

:iir-Tnl|l  <»r  n  ■■?v  prmai-t]4HlciH  ^  BsttesM*  ta^ffgai 


1.  QeograpUcal  State  and  Circumstances. 

aimatt.  Warm  in  woatem  parts,  bleak  on  South  Down  hills ; 
wciterlv  gales  vioteiu,  unroof  stacks,  hedges  lojured  by  the 
apray  orthesea. 

Smt.  Chalk  neariy  the  nnivenal  soil  of  the  South  Down 
hilb;  cUy  of  the  wealds,  which  constitoles  more  than  half 
the  surCsce  of  the  county.  Rich  land  alMut  Chichester,  and 
Mnd  and  gravel  to  a  fcw  places. 

SafE^bcsully,  moat  so  where  the  toil  is  chalk.  No  high 
hills. 

aiimrmU.  Sussex  or  Petworth  marble  used  by  the  statuaries, 
but  not  generally.  limestone,  ironstoite,  sandstone,  chalk, 
inari,  and  fuller's  earth. 


8.  State  qf  Property. 
Largest  estoto  7500/.  a  ycur. 
ih  thdr  own  occupatton,  aiul  pi 


,  ^      Most  proprietors  bold  laml 
I  occupattoD,  aiul  pay  great  attntien  to  its  cul- 


ture, as  K.  of  Ennmaau  D.  of  Richmond,  E.  of  Chlcheatcr, 


i  Sheincld. 
a  Buildings. 
NoIj" 


splendid,  of  stone;  farm-bnlldings  f 
raiiv  01  sione ;  on  the  Suuth  Downs  buUt  of  flints :  hi 
very  generally  faced  with  Ules,  which  keeps  the  walU  dry. 
Com  generally  slacked  on  circular  stone  plen,  which  prevents 
vermin.  Shevp->ards,  or  permanent  folds  walled  round,  and 
fVimikhed  wlU»  sheds  and  hay-racks  have  been  built  by  EUman 
and  (omc  other  eminent  shoe|>  farmers  on  the  Downs.  I.arga 
wooden  bariH.  Cottages  of  stone,  and  on  the  Downs  of  flints, 
and  more  comfortable  than  in  many  |»arts  of  Bna;land.  Mag- 
nificent  semicircular  piggery,  erected  by  £.  of  Egremont,  at 
Petworth. 

4  Mode  qf  Occupation. 

The  most  extensive  fonus  on  dry  toili.    Average  of  th« 


4  C  4 
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STATISTICS  OF  AGRICULTURE. 


Pa««  IV. 


«««ldt  100  mrm.  She  <n  the  I>iiwib  IMO  to  MOO  nam. 
Tithe  ukcn  In  kind  injnaiv  placet,  m  ot^fsn  conipaumled 
ftir>    Poor*«  nuei  hi|A«     . 

5.  Implements.  '  '       ',  "*  ^.     . 

Ploiwh  wltb  tvo  whecK  larxc  aad  klnipitarf;  'duraiy.  Tlw 
RoUicntam  p-ounh  introdaccd,  and  de«Tiu.({  a  real  imwjve- 
mant.  Several  excellent  new  imyltiatnu  inUOilttciid  I9  t3a» 
nobleman  airaad;  mentioned. 

6.  Encloting. 

County  cncloacd  from  ewrllatt  antlqultj}  ielda  anaU) 
hcdow  very  liTcguiar  and  broad.  WhltetborafaioMaltiood. 
vood.bytheDttkeofRIc 


r  Rlchnflnd,  trained  In  a  maitcrly 


wooa.  oy  ine  Jifuse  oi  n 
ner;  belnK  like  wttlla,  or 
flKHnUieeeitb. 

7.  Arable  land. 

TxHue  bwl,  «nee  or  fiur  herMi  to  •  ploogli  with  a  holder 

•nd  dfivn- }  ploB({h  from  one  \aU  to  thr ' ' 

a  d  ly ;  ihUowinK  Kcner.^  on  the  stifr  1 


barley  oAcnlUlovtwhMN.    Wheat  trod  In  on  the  landy  lands; 
tbiohcd  4>y  flaU.  and  genaraily  rtMned  with  •  diovcl  and 


aipreat  AnX  cniavetod  on  the  vaaUa.    I'eaa  moch  culti«aud 
on  the  South  Dinma.    Hope  much  cultif  ated  on  the  OMUem 

St  of  dte  coanty ;  bat  not  found  uroliuble.  Khub.vb,  and 
I  popny  for  aptuin  cultivated  by  b.  oTEarcmont^  The  tooca 
of  til*  ruubirb,  after  grovinf  wven  or  «i|(ht  yean,  are  taken 
up,  waahed,  drkd  In  the  ran,  and  then  cut  in  iMcth  and  diied 
on  the  hot-hou»e  flufs.  (61 76.)  lucitiont  are  made  in  the  pofipy 
heads,  and  the  exuded  Juice,  wIma  diy,  scrauod  olf  Into  an 
earthen  Teiicl,  dried  In  the  kun,  ml  pruMrrcd  Tor  uae.  Inci- 
bIoqs  are  made  as  Ioiik  as  milk  flow*.  Andn{,  the  domeiiic 
■WTfCon,  uses  the  hoiqe-fprown  rhubarb  and  opium,  and  no 
other.  Halntfbin  dues  well  on  the  chalkr  sol's,  and  lucerne 
near  Eastbourne  and  Biljditnn.  I.onl  Kfrrcmont  tried  100 
■rres  oTctUcooij,  and  ftmiM  it  'Uppurt  oiucn  stock,  tboagh  on 
a  poor  wil.  , 

8.  Grass  Land. 

Badly  managed ;  o^Knjan  wUn  rob^l«h.    One  perMWi  tH.:d 
hiy  oiled  when  stackiiut :  he.odnl  cvasry  layer,  witn  a  watering 
"  '  '  f  wtih  Unseed  oil ;  uie  bay  came  out  moi^t 


I  were  fond 


pan  and  rose,  llgbtly  wU 

and  clamra} ;  and  It  Is  a.iid  that  b»J«U,  and  sheep  1 

of  it,  but  it  was  deemed  too  liot  for  hones.    8aH  sprinkled 

01  hay  when  a  little  damaged  foumi  a  grea^  adraniage ;  It  is 

done  ui  stacking:. 

a  Orchards. 

Rome  con^erable  erohanls.  and  elder  made.  One  or  two 
^  orchards  at  Taming,  near  Worthing.    <8«a  JEncye.  ^  Gmrd. 

10.  Woods  and  Planta/fons.  175,000  aeres. 

County  celebrated  from  the  remotest  antiquicv  far  the  grow  h 
of  its  timber,  especially  auk.  Oiunty  at  the  oonqucst  on* 
continued  fenh*.  whirh  extended  from  KampahIn  to  Kent. 
Underwoods  out  «s  twelte  vean,  for  honpa  and  hop«pol«R. 
Ash  the  most  proiuble  vodenrood.  Vlaac  oak  timber  at 
Petwonh. 

IL  Wastes. 

Of  considerable  extent  to  the  north  of  the  county.  Some 
hundvg^  of  aeiw  ianMPaved  bf  B.  of  Ugtmnmt  ans««K  well. 

4%  fynprovemnitsu  j  -. 

iCiOf  £»aaaont 'eent  fbr  Bthingtonte  And  tratek  «e  ilU  « 
l|»ke/  B.  undertBtt  lo  daio :  bi.»  all  his  triala  and  lanadictlwia 
of  the  eHkae  WceBtainberUiffs  aad  open  outa,  whldi  beoauaed 


to  be  raaMiv  iMovcd  mmiiIm  end  f 
PklM  in  thwVriniark.eMe  inatanoc 
a  me«idow  ticry  well,    l^otd  I^pen 


13.  UveStodt. 

Cattle  tad  sheep  emnt  fw  ^.iojlw  I*Jll*>mf  lelrt 

am<mnt  of  sheep  kef*  is  ahmt  mOUM);  oSe  mad;  Dnto 

SS[fiy.'i2'E^^2Si!25  !^  T     *  ■ 

tcnslvely  by  £.  or  KiireTOant  SMl  Ii>- 
tl»e  yoke  at  two  yean  and%Ma  {  \——' 
and  prefarrad  bv  I.ord  EipncinotTt.    x<eM 
tlM  same  n  tat  botael  r  tVefrv  oafen  Urtd  h 

to  work  SOO  acwn  In  tttlage.  'Pte'  Wiesi 

Unseed  oil  given,  whtcfi  vomits  them  directlv,  and  never  Mia 
hi  giving  icller.  South  Down  sheep  ctfelmitcd.  EOmMi  ibe 
firal  breeder  both  of  cows  and  sheep ;  bi«»d>  iWnm  »K»  >•_ 
New  r^ecater  and  Sipwitsh  Weeds  t 


liabMuabound  and  flonriab  vtmj 

'efthecoantjr.    Powkih- "' 

}  nd  KlE  ~    - 


eountv  by  Lofd  Shi 

where,  aitd  are  the     .  ^. 

great  perfoetfoft  et  Notih  Chappk  nd  Klnrfi«d:  fted,  e«to 
grtmnd,  hog^  gteaae,  sni^r,  pot  liquor,  and  milk.  aU  ndaed; 
or  oaitt,  treaclet  and  seet  y  aL-«,  ahc-epfs  pinefcs ;  thay  are  kept 
-_j J  . J  _._.. ^^^^  ^ 


.        .  shc-ep^s  pine 
very  verm,  and  cnunmtd  mornliM;  and  night; 

coop  two  or  three  days  before  they  f-^ 

is  done  for  a  fortnight,  when  thev 
are  sold  to  the  YA' 


Dorking  or  Darklng  fowls  extensiToly  1 
8ii»9c  r  Horsham  principal  market  lor  incm. 

Tkt  Jiah-Ytmit  on  the  weald  aie  lonanienMe:  carp  the 
chief  stock ;  l-nt  tench,  perrh,  ccia,  and  pQre,  an  r^aed.  ▲ 
str^am  should  always  flow  tlnoogk  Ac  poMd*  aad  e  aoartf 
snil  to  bert.  Carp  ftd  whh  peas  in  nartpKa  hav«  wdchni 
)I>Ibs.  per  brace.  Chrp  kept  five  years  b«ib«e  Mllinr:  then 
twelve  to  fifteen  lnc^.e*  Tang)  100  storaa,  or  one'jear-^  <«fp 
will  stock  an  acre.  At  one  year  oM,  carp  is  IkaeehKhcs  lout  ^ 
at  two  vears  o'd,  seven ;  at  thive,  eleven  et  twelve  Indiee ; 
at  finir.  rooneen  or  flfreen ;  and  ilien  tliey  bleed.  I^ord  Pgie^ 
mom  has  breeding  and  fbcdlngpasidi  I  fishes  then  evct)  tfaiee 
yean. 
14.  Rurai  Ecmtenw. 

Labonr  l>igh,  aa  smoggUiv  attncli  vmmj  mohf  yeong  iMa. 

\h.  Political  Economy. 

Koada  bad  on  the  clayey  AatrictSiCeed  oa  the  dnOky.  ftoiheir 
river  rendcnd  navigable  at  Ltxd  Egrenwmt's  espnse.  FlaltB 
numerous.  ManolactorcsaftraD,  charcoal,  gunpowder,  paper* 
brieks,  and  potash.  l«ige  court  flfpoor.hoiiMs  at  Baslbourae« 
of  whioh  a  plan  and  etuvaiion  Is  gtven  In  the  **  Renaru"  la 
177S,  a  secMy  waa  aetabUshed  at  l^ewca  for  tiM  enoevMe- 
mcnt  rfagrlenlUue,  manu&^ure.  andlndiutis,l»  Jolmfiyb  r 
Ilolroyd,  KM.,  now  Lord  (%«flield,  and  eranuims  ta.<nAi 
but.  on  the  braakbig  oat  of  a  e  wer  in  177S,  it  waa  d 
In  1797  lAd  Egiemoat  eitsWIshed  a  •adtsiiyac  l.c« ^_ 

and  charf table  'isertions  of  E.  o^EipwMnt  are  moikt  exTon. 

cklihcs  '£atJk*i wclS?!&4s an^tHiSoSSrcbKiat 

Christntt^ ;  and  kfeps  A  sur;:ef<n,  kpoai(.caty*s  <hap,  and  mA» 
wifie,  entfa-cdf  fin  tlieir  service :  tti^  an  also  jaoculattad,  ttid 
ioiCruotcd  gfaiidb  ^c. 


778a  KENT  (OmfXHr  dng/0)  ibrnu  tt|g  soulh,eait  comer  of  tht  kingdom,  and  extends  over  l>00,flrO 
aofO.  It  is  dWertificd  by  chalky  ciiunence*  ta  tone  pUoes»  low  roanhv  grounds  on  the  Thame*  and  |Mft 
of  ch«-ieg:cpait,  and  an  liUand,  flat,  and  woody  vract  l)OTderiiiff  on  tmuex,  called  the  Weald,  or  wtxid 
CSoxoh),  It  ^.one  of  tho  bldoet  cultivated  counties  in  England ;  It  was  noted  even  by  Juims  Csear,  as 
**  ifig  otvilest  pl4Ce  of  i^l  this  ialc,  and  full  of  riches..'*  Viewed  ttom  the  great  roatl  fWrni  Do^er  to  London, 
it  has,  with  the  excseption  of  the  Downs  near  Dover,  a  wore  gardeh.ltte  a}}pearance  thaii  any  county  in 
llritain.  lU  agriculture  is  various ;  and  It  i« celebrated  for  the  culture  of  hops,  fruits,  bnrley,  and  various 
fi^jenwops.    {au^'9  Kent,  1190.    Afa»»#A«fVite*iW,  l8ia^wM't(gg«<o^£a/.^ft^  ^i^at,, 

i  OeMrapnioal  state  and  iffrckmstasn^es*  <»■  Achsf*e.       ■■'\  ^        9         f 
to  jAld  wittdi;  flie  pi^niUng  Sie  the     \  .  Noc«tnmon.fcldlan^>^ts*eralcoi|monsj{*ocetfd« 

--  -r _jrm«r  In     "  ...  ^    .  ._^. 

Xftwtt  inches  of  k< 

l|s.Wv  partVthe 


mnbte.  •  HuViwt  to  j»ld     .-_.   .—    ^ „ 

NiE.'and  RW.;  fbmter  In  wiviter,  attended  b^ecgrefe  frossa, 
—  ^-  'of  kOf'^nd  Uie  dmnictiod  of  turtrtp*.  Milder 
,  .       Jf  tite  ^ooilty.    In  ^hn>py  fnd  Thanct  an  early 

mnpt, eomtoctte^  July  tO. endie'hlimst  Aujcust.  ' 

^7.  -ThJt  of  Thiittsl  rich  oir  rock^h'SlkTw  lli«  RSift 
,•  haiel  mould,  sUtl* 


day. 


ofay,  fHnf,  grStel,  «tMr.     tit*  of  Sherfk  StiW  stlfT  Sdifk^j 
WiM  Kc^%e^  varans,  buTchefk  mTfeafh^  dhan(-r«t 

--raMsl  Weeld  cHlefiN    .      .    - 

e  plaeea.    lloMtiey^ 


prtvaHsl  Weeld  cMefflv'aiQr.bnr^ould.swKl,  and  gravel 4n 
a  fow  plaeea.    lloMtiey  >(lrth Wdhnoit  ^Ui^  t^  ^a  Sft  lo^ 


^Aup^ur.  •CtaMyvttdedhms'orctialk)  Downs  not  so  high  aa 
bar^iH«f4L  Nu^rm(!hd^|Mfies)pcii«sii«r7aiibi^ 


MtKh  divided  i  number  ofyeamanty  on  thd:ihdt«Ml 
fr«ilioid«««Nl  nwjbd^dsai  «|iiiinMli  sa««oiiege  taadsi 
andtistteiMndtMMite'pKtaMHdir"--    ■ 

3.  Buildings.  m  \t..  \    \  ,    i 

bnUt  >fhMiiHeoseii<  OMi  eaas  ef  oak  or  cMMnnl,  and  W  co»> 


'TSS 


anil  wMi  wieae  anainiet.' 


4^  Mode  qtOA^itpAt/OH. 

WrtofforhSgnsitwt  brt  potk , _^ 

Utfauf^ttn  allures  each,  lew  *.«c«t-d  VOO  aores,i«nie  GOO  ttflSw 
ac>«ak  Tithes  Iti  miny  p«tf *  rvdlertcd  In  kind.  ]:««««  fbr 
flwriesm  ycais  nmit  cMnmon.  Jlr;lh^  r1ifm::<h  Icdscf'^  lUtce 
llfes,  «<«he  Oh  tvantyone  yt-ar*.  rehevtoLle.  "• '  _ 

5'.  Imptr moi  IS. 

lientish  tumdrest  ptouKh  almoct  dte  only  tine  known  iiv  tJW' 
eouiity ,  drawn  lij  four  hones  In  heavy,  and Utre^rt  n^t,  tMs. 
Com  rak»  in  A»  kflitf  Aioeai  cMTn.  (HaVhlc  rSkcs  to'drkg 
stBi>bie  togHher  ;  first  ihieOdnfftutttaiao  eceetett  at  Bcrti- 
ani;ekb|rdienqsr-'— 


__.  T«n«H ;  jvHt  an 

}  .MarslL    Neither  fonkt,  i 
In  Tha^, «  here  rora  ■  grs 


TMigh  for  S!I  cropri 


flswVcuhivatcif 


always  made  on  poor  laiMa.    RetaSToM  ■sodv  *Mfc  dl    

kinds  for  podding  are  sown  fkom  ti;e  middic  of  Pebnsan  {^  ih* 

end  of  March.    Leadman\  dwarf  and  t*^  ' — * '** — *" 

the  mpat  pro!l0c.  Catiaryseed  a  '     '■  *^ 
In^l^Muief  andEast'Kent  foyd.^  .«.»»»  »^«..^...  ^.«». 
seed  eo^n  ih  Jkrsardl ,  and  enpsddom  fit  to  reap  before  October, 
end  IfsenKtlM^  «d( W  JHe  fields  at  Chriktmas  without  rerc^< 
ing  an*  injui?  ft  '  --...-. 

thepods  UiM  it  may  tflre^ ; 
four  btaheh  per  eere.  Spin 
Vltea  in  Mossoth  the°  mile  1, 

tlotolKMMi  I 


trilliprodui 


re  ptflledai 
n  tlw  field  < 


SSSJT 


t  field  <  pIMoce,  two  t*  fi«*  quk 
nk«cb.cnM«tted  it  iaaid»lch 


CwtentheRth 


anAhi__„^ 

iiwe«  Craaaedwhiia 


mens  .plant  from  fivi 
andaOditf-Mag^Hi 


1  up  by  mots  fkeeft  Angnst  to  Otober,  tj 
aBga»pe'es  toripce  v  produce  Jtr^  "  ' 

m  Jiarci  {  leapee-m  *«iy  ■ 


erthnoaJoMli 

per.  aqre,  ,£wmL ^ 

joars  for  wamoca  marki 
ndtbouiiht  bjsiMcuU 
wiOi^  aa  p|ipoctH»ity 


Book  I. 


AGRICULTURE  OF  ESSEX. 


I1S9 


vMd  hi  ilM  mtmn  p«t  if  Ow  eaw^,  mom  gbM  apt  Int 
MMntadonaUfiiMtftBMrrbvwIiaiB. 

&  (?r«M. 

H«y  chMly  wwlwjwl  In  <ht  nMnbci  and  the  ««ald;  p«- 
taN*  Ibr  dairflnft  «A  mwry  ten  {  Iml  no  dairy  tenia  of  any 
■stall  fai  the  conatjr ;  Undt  In  Kant  aaiddm  chaiwad  from 
mm  to  mrtAlkt,&rntt  conttury.  Ray- maklnir  badly  conducted 
n  moar  parti  oftM  coan^,  o*HDa  to  iff  ■eardiyaf  handk 
laThaact  and  Baat.KeKllMn  thaan  ihd  eattjvbioucht  In  and 
pat  caMha  mdnhat  and  inMovt  tOr  At  te  the  bauSar. 

9.  Gardttu  and  Orchards. 


Naar  all  ma  great  towm  a  roosidenblc  portian  «t  land  da<- 
volad  to  the  fulUvatlon  of  TcieMabln ;  at  Dcptfatd  and  (inva»> 
and  are  whale  fieLk  of  asparagiu,  onlona,  cauliflowan,  &c.  t 
at  Maldiione.  many  fWdt  of  nam  ona  to  tan  acm  of  fruit 


vean,  fllUn*  UHity,  am 
Imagat  of  time.  SomatimcB  ^^t^  and  dianiaa  In  altarnaU 
iov«  with  two  towt  of  fllbcito  bctwaan ;  dlbarti  abo  raiaed 
amons  bopa  without  aa*  e:hev  tvem ;  trcea  plantad  in  liolaa  two 
tet  aqoaic.  and  two  BplM  deep :  pieeatof  rork  taken  out ;  tree* 
Matkad  and  their  Menu  ht uihied  o^ar  with  Ubm  and  niffbt  aoli. 
which  ia  Mid  lo  make  them  Rnw  aiceadtnirly.  Ilia  aaldcn 
icnncc  apple  and  Uack  h«artcb«iiiea,  wten  a  frw  yean  planladf 
feund  tofium  and  die:  yet  anaaj  old  traaa  la  fiilt  vigour :  char- 
Hat  do  baat  with  land  hud  down  to  jnn;  filberts  aaawcf  on 
fcwaotta;  bmt  elder  maker  Siaaa  of  fiaUklooe»nilj(aaaUaaMB 
of  applet ;  aoldcn  pippin  makat  good  ddar  alona  i  no  • 
'i  tbe  farmeauUoa  of  cider  in  order  to  rack 


any  parttculai  time,  aa  aliagMl  in  liandbidahlra ;  aMlna  applm 
aaot  to  London  brtbe  ho)s,and  to  the  netth  of  Audand  by 


aalaM.  TkheonfrultSa-aerpounlaQaalaa.  Charriaaiaqntoa 
a  deep  toll,  and  boar  waO  Jbv  thirty  yean;  filbeito  a  aiony, 
ahattary,  aandy  loamt  mitiar  inteior;  they  will  not  bear  fa 
rtcb  aoU ;  naiaclpal  hoh  ammda  aheut  Cantari>ury  and  Maid< 
ataaa^ondrnprichhiaa  villi  ajMibaoil  af  loamy  brick  earth ; 
pndnca  two  to  fiaiilaan  ac  mean  ewt.  par  acra) 

10.  WoodM  and  PImUatims. 

Principal  pndaoa  hop  peiaat  ftul.'httabandry  wood 
Uttla  te  the  dock  yardai  fcw  artiflcW  iJantaWww. 

IL  Jmaroaememt*. . 

Opvi  diflnamada  hrtwaan  flat  aldtfM  \is  daapanbia  the  ftir> 
io«s{  turf  and  bnubwood  draioa  in  aw:  chalk  will  anawer 
vlmli«lowihn«Mfh^ftapi»  wfthaadtandniAiaafaKjckaBlM 


anlimlandarthadlracUenof 


aaad.  SaawdwWbnlh 

■FQcn  nunn  l^Bflib    Hon . 

BIMagwi.  and  now  good  OH 
icvml  thonaand  laSda  ara 
Uda.and  waihad  awa]  ' 
yard  dung*  which  U 
wUhoatCtogrf 
twaniy  cwt*  par 

,aay  parenDola  „      . 

laffg  noiaa  nr  Ita  cjaan  ciupa  of  corni 

DMVB  while  In  bhwm  never  came  a.  .,„ 

Thanat  laoamly  omhanhad  ftam  tha  aaa;  hank  thJrty-ois  tet 
at  bam,  aina  Am  hlffh,  ami  three  feat  wide  m  too;  bam  af 
outaMeangiatwantytwotoriMMraiemnlhet.  BatdcneftlMi 
M adw«y  brtow  RecT  ~ 


parhapa  warpl 


Nalthar  a  dateyliv , 

to  thr  baaed  of  cattle.    Rmnnn 
ablatetetingaarty.    Pin*  taa 

Few  yeaia  aflhrlad  wMh  the  m. 
frw)  fcwpouknbottelM 
15.  Rmral 


a  alte  gtaat  icopa  te  amhanking,  and 


!anJib 

ofhaavyl , 

a;  tfiarabblta within  tL 


of  ahaap  lamark. 

haima  kept  at  a 
bbita  within  thaw 


■iptloi 


Labew  ganaraUy  dena  bjjeh;  i 
aaacy. 

\\.  Poliileal  Ectmomy. 

Roada  aencraUy  good,  Anrnd  af  chalk  and  flinta;  er  Uma- 
atenaapd^gnvd;  roada  ta  tha  waa'd  vary  bwl  te  want  oT  ma- 
twiala.  AaeUy  la  there  ahandant,  if  duty  taken  offbaiefca  the; 
nd^ht  be  bamad  on  the  ipol  and  tha  roada  paradt  MOjOOO 
wlU  pave  a  road  ana  mUa  Ions  and  Bine  tet  wide.  Nocanak, 
'  I  Ian*  and,  vac^ty  ^^f>^*f  vary  a«> 

Orttlim. 


enwrtlng  com  to  I 

At  Dawn  and  Maldalana  paper  mWsi  at  the  Isle  of  GrataimSt 
warka  :  hi  the  Waald  Iron  works ;  and  atHnntotaMaaad  Dcpc 
Ifard  eappar  works.  Gunpowder  made  at  Doprted  and  FWtw. 
sliam)  calicow  prliitrd,  and  linens  whitened,  at  Crafted. 
Poor  welt  taken  rata  of;  ram  from  tety  to  rixiy  i 

annum,  by  hop  picking  and  other  ratal  ar ■ 

witaa  aaid  childTCn. 
15.  MisceUaneoas  Obtervathru. 


Kent  Acricaltoral  8oele^,  aatabliahcd  at  Cantaihuy  hi 

SiTB.  KnatcbbuU  and  F.  Honeyman.  She.     l&ma 

._..  -^.    ^  ^  retain  ihchr  | 


17OT,  by 

potatom  dried  an  an  eat  kiln  were  tend 


pertlm  during  ha«  v^aRBh  • 


bylettnfrototlMne' 


fSSEXf  94S,7S0  s^udfe  ftcrM,  tbe  gre«i«r  part  mamh/  gnu  lands  near  the  Thamet,  and  tbe  rest 
[•lands  of  A  mixed  culture,  chiefly  of  com  and  hetbaga  It  is  an  old  cultivated  county;  contahia 
1/  small  fardens  and  seecUfanns  near  the  towns,  and  is  one  of  the  few  districts  in  the  south-east  of 
[iMsd  whcve  the  DlMish  is  drawn  to  only  two  horses.   {Young*t  Sarveif,  1810,  MarskaTs  Review,  1S18. 

CVe%Ar«r  Mi^,  18S0.  '  EdfH.  Qat.  IfSJ.) 


rOMM  L 

EaglMMl  whcve  tlie 
aaHttk't 


1.  Oifogrmklcal  settle  and  Cfrekmstanee*. 

CHmate  mttd;  north  and  east  the  Ptevailinx  winds,  which 
bffWg  blights  ro  ptanta,  and  cold  and  hoananaaa  to  animals; 
ague  genera]  both  In  the  high  and  low  lands. 

Sail  almort  every  where  a  loun,  and  more  generally  haavy 
«hanli|fht.    tiaiarAlb  wall  adapted  liar  grass  or  com. 

aarOcr  baautllhl  aii<mt  HaTtrlng  (Have  a  ring)  from  Rom- 
ftM  lb  Lotd  m.  Vincents  and  Ixiid  PrtreS.  both  fin*  aaals  on 
titodiaur)  alaa  very  Ana  from  8harbttr«  to  Harwiefa. 

Ifi^rr  abundant,  in  rlran,  araeks*  aaid  opiinga* 

Sl  state  <ii  Property. 

jBata|a»vaiyiiu>d»iaalaeftomAl.iottV000r.4yaar:  hi  no 
980 


-^ 


no 


rwwfa  a  graaMr  popnlaHaa  af  amsU  and  moderate.«lwd  teou 

ecsBlMdrby  tlMtr  owuars.  ilanag«t»  of  large  wtatmaomctlmm 

.j^ ,  .  ,  _  atlomeya,  eavital  te- 

.    Dol    ,  fuM^  matstorprirat 

M  .il  .  .Li.,      i^  men.    Fanac 


\^  aorts';  Ian 


of  aU 

land  held  by  te« 
~  ihort  lamea, 
lU,aometinwi 
on  dght,  tan,  or  twan< 
ts-ona  rean'  Icaaea. 
thane  tt  tlie  eced  or 


laid  out  (Jijr.  9S0.]k 
a  Buildingt. 
WaaataodoeSoflha 
hi  iha 


S^=, 


ti 


31 


klMlom ;     to     1S«3 
pnIM  down.    A«dly. 


Hall  a  I 


,  Mtety 

trlklng 

place.  tiaoMlald  and 
Thomdon,  tha  huicr 
finely  wooded  be  tha 
adenURc  Loid  ^Itp. 
Many  othen :  bat  soma 
distrlcti  of  the  comity 
with  very  fcw  mats. 
Parin  Iwaiara  jpioa^oat* 
buildings  numaioBa 
and  convenient  %  ca* 
pcmlvarick  eovan  and 


van  good :  tenia  bidit  an  a  bcttar  plan  fjlg.  Ml.)  by  tha 
Duke  of  Buckingham,  with  a  nrdMi  af  one  Iburth  of  aa 
acre  to  aadi.  Jomph  iVench,  at  Bast  Homdon,  finding  i«boar 
dmr,  and  aervanta  dMBoilt  to  be  got.  took  the  plan  or  fixing 
Ibera  by  building  tham  oeltagmaad  attaching gardona. 

4  Occupation, 

Home  af  taa  largret  Burma  In  (he  kingdom ;  m  aarfy  m  1767 
Ar^or  Younntemd  mmo  at  lAOOt  and  HOOL  a  year.  Ijotd 
Ar«yhrook  farma  1100  aciaa,  Lord  Pttrr  H6S.  Many  f  rmca 
men  of  lofonaation,  ingenutty,  and  rxcrtlon.  Tithe*  avcraga 
4t.  M.  to  C§.  pir  acre  whan  oonipound«»l  te.  Many  farms 
hi  Id  on  ranning  leaaea.  terminable  or  renewable  every  tavan 
year*.    Tha  raniaal  of  Icaam  iacraaalng. 

&.  Imflement*. 

Oan  ploaghia  large  anwMdy  Implcrocnr,  with  two  wheeh. 
A  great  variety  of  svrlng  ploughs,  all  bad  oompand  with  tha 
Hothcram  kind  or  Northumberland  pkiugh.  An  Iron  road, 
daaning  pioagh  by  Wcstcnit  a  ooneava  mike  and  aonpcr 
attadwl.  dalhMamd  in  tha  nport,  but  no  reaaon  given  te  tha 

M         rvo»  M         ahapc.  Many  culiivators,  acufltea 

I         9S2  n  {M-^it.), Ac. deUnaaud,  and  a 


&±Hi 


*d!t 


Dancaster'a  thrcahlag-milla,  and 
winnowing  machincsTla  am.  Tha 
Scotch  cart,  plough,  and  other 
hnpioved  lomienMiita  introduced 
bgr  Wmtem.  Flemlah  acytha 
triad,  bat  flmnd  not  to  anawar  i 
did  not  umlaratand  iu  uaob  Fal- 
tiaon  of  Maiden  hat  made  an  bags- 
itflfthee 


out  the  aecda  of  weeds  in  the  BMllan  of  aowlng.  mid  a 

a  cloth  bag  bmaath  te  calchlng  them.  An  ant-hill  machtaMb 

Good  anadmana  than — ' ' ' —  * — ' " 

&  Enclosing. 

"- —  tea 


laa.  Ucdgm 
7.  Arable 


CaltlvBiad  better  than  nhw  in  ten  of  the  other  rowatimi 
plaagh  with  two  haram  or  thrm  henm  abraaat  without  a  dri. 
vm  I  fldlows  nnivanal :  ratailona  good :  paUtom  cultivated  to  a 
*_.w.  .„j ^^  Conors  fr — ' 


great  estent  te  the  LandoB  market. ^— 

planted  te  seed  thiae  ihet  apart ;  produce  five  or  sia  cwt.  i 

ry«-graM  disliked  generally  , 
rare  to  daatrej  wheat.  Hape, 


acre,  •omatlmm  t 


in  variaaaptoma 
thiae  teit  apart ;  produce  five  or  sia  cwt.  par 
ten  or  twdve;  ry«<graM  disliked  ganeralb  ; 
wiw-wonn  conoM  after  It.  and  la  aure  to  defray  wheat.  Rr 
ribwort  te  aead;  hope  In  a  lew  parishes.  SahilJUa  l_. 
caada  well  on  poor  calcareous  mils ;  tome  laoemc.  Win* 
wcem  oQcn  iiUarioas  lo  >oung  wheat,  after  clover  leys ;  rolliqg 
and  treading  ICHena  Itt  aflbctsi  on  atrong  toUa  alugf  vtn 
trwublamme.  Fferoad  te  tha  esoollenca  of  Its  whaa^  whlctt 
always  obtatea  a  hl#i  ptioe  In  tha  London  matfcat. 
8.  Grass  Lands. 

EatMiaiva  manhm  and  adt.iMt  (or  aalt<lalsto}. 
9i  Gardens  and  Orckards. 
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Pa»x  IV. 


la  Woods 

FlftjthoatM» 

Some  fliw  old  cIrm 


PUmiathmi, 

m,  chMW  natiird  and 
ftt  UoMibfd.    At  8d 


(Mm  O^ih  tlM  thrM 


ori«inal  Lambudy  popian  whldi  Lord  HocMbnl  fanucht  I 
IuIt  aboat  1758,  ■rid  from  vhich  the  gnatm  part  or  thai 
the  kiMdom  h^vc  bam  raiMd ;  thm  an  ammty  fcrt  hlKfa  and 
■avea  Aot  thm  Inchaa  In  ciiciunlnvnoe,  fl«c  fcat  ftvm  tha 
fTound;  a  Partugal  laoid  moiv  than  Hft>'two  yanU  la  ctroun* 
fanner,  and  a  Tcrf  Ivge  ^'rtmtu*.  Tha  lainait  abdc  traaa  fan 
Encland  at  BeUhooar,  Avalajr :  Imiga  t\n»  i  Lord  Prtra  ha> 
MM  thirttan  oaka  tag  OOUf.  at  U(.  a  load  includlnc  top  and 
Urfc.  Oaks  at  Halttald  vorth  100  RiUnaa*  aach.  HatlMd 
bnad  oak  cdctniad.  bat  now  to  rulM.  An  oak  at  Wlmbtah 
iacroHed  in  girth  Ibur  and  a  half  Inchat  fas  thlitaan  yaan ;  a 
Uinh.  two  fcet  nlna  bwlH*  >n  iba  uom  tlaM{  tha  larch,  how< 
cvur,  waa  voungw. 
11.  lyasies. 
FMIam  thooaand  acrw;  tald  that  ia  JaoMi  the  Pint'*  ttea 


bMainMaWMlda»4,tha  toH|^>Hhaoe—».   Aicn  per- 
'     4dM«f  tataBplaeaan^kt«dl&ialiMJi 
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OB  •  taMefafc  ia  hi*  hand,  to  pccvanc  tiw  daefci  fiom  m 
man.    Whhoat  thb  csntian  xbej  will  qolt  the  pood.  A 


^  t  waRSoa  Inert  and  two  cart  km^  cf 
dun  Urdt  were  taken  at  ana  haoTor  the  nets ;  bnt  the  diamb- 
■nce  lo  fri|{htenad  nch  ae  eKapad,  that  no  mote  wwie  taken 
that  naaan.  Seven  fiah  pondt  at  SpafaMt  Hill  for  carp,  leach, 
and  eel*.  A  chain  of  poods  at  Ld|ih%  Priorj,  b^aagmg  to 
Guy'i  Hocpital,  near  a  mile  In  Icmtth,  and  occnpyinff  aCont 
•-  '-  lulead  and  eawlWlj  cnltiTMBd, 


thirty  acrea,  once  complaleljr  ■ltd 
DOW  di7  and  ne^ccted. 

li.  Sural  Economy. 

Labour  done  aeiMrally  by  tha  piaoa. 

15.  Foiiticai  Economy. 


cattle  market!.    In  tha  creeks  t , 

Other  rtven  and  ertnarlat,  coniiderabki  quanUtiat  of  o«s*n« 
are  dnodtad  for  breMllnR.  The  produce  to  afterwank  dred^id 
and  depoiited  at  Wivenhoe  and  other  places  fbr  fcaUng. 
What  are  called  Colchester  orsten  are  fbd  there,  and  mhi  to 
Hambui)Kh,  PUndcn,  and  France,  in  time  ofpesce^  m  well  aa 
to  London.  CWaien  are  also  dredaed  on  the  H ampriiire  caa«, 
and  fcd  in  the  Cobi,  or  Colcherter  badv  No  dtetfact  acceemt 
of  the  oyatcr  eoonomy,  however,  b  iclven  in  tbe  lepovt.    ISmw 


ISL  Impro9fmnUt. 

Acooddcalofdralnlna!  a  macMne  In  aas  like  the  Ptamtah 
moaitlebceft  {fg.  M.)  for  kmerinff  the  sarfjoe  of  pkioghed 
lands  at  those  puces  where  they  intend  making  ctoM-AirTowt 
to  carrr  off*  the  water  from  the  rrgular  ftirrows.  The  drain- 
ioff  alMal  (3978.)  inosa^  tavantor  not  msnlWicd.  Chalk  much 
used  as  a  manure. 

15.  Livestock. 

Bma  never  fknous  ftr  this  branch.  The  larxaat  dairy 
fiinm  at  or  near  Kniilng,  Ikmoos  for  lu  butter  and  cream; 
no  partlcttlar  wrt  of  cows  kepi ;  Derby  and  Leioestenhire 
tooeds  pieferrtd,  but  any  taken ;  CmI  on  lutural  and  artificial 
unusssln  summer,  and  bay  and  grains  in  winter :  dairies  built 
on  the  north  skies  of  the  num-nouscs ;  milk  kept  in  troughs 
Iteed  with  lead,  whk-h  hold  nine  to  ten  galkns  of  milk,  live  to 
SIX  Inches  In  depth.  This  in  winter  is  skimmed  four,  and  tai 
summer  two  or  three  Umes,  and  the  crsam,  after  being  kept 
three  or  four  days,  chumad ;  milk  given  to  hogs.  A  fcw  cows 
fcrpt  for  milk ;  bi  other  places  ibr  sucklbig  calves,  and  fbnllng 
on  the  maisha.  Western  has  tho  finest  swine  In  the  count*  i 
fbeda  them  in  what  he  calls  a  h(«  case :  a  cage  which  etfVnually 
tnvenU  the  animal  from  taking  cxcrvise.  A  hog  half  fM  put 
into  a  case  gains  fifteen  pounds  a  week,  if  wall  fed  with  barley 
meal  and  water.  A  mlUcr,  near  Maldon,  has  made  a  irebie 
case  on  wheels,  to  keep  moving  about  on  graes  lantL  fior  lis 
impioverocni.  A  portable  bridge,  carried  on  a  pair  of  wheels, 
for  pa«ing  sheep  over  marth  ditches,  in  use  by  Wakefield  of 
Boumhanu  (AT' 983.)    A  dcogy  fior  ducks  and  otlmr  aquatic 

778SL  HERTFORDSHIRE.  A  furftce  of  upward*  of  400.000  acres,  the  north  part  fbrming  a  chalky 
ridge,  whicii  extends  across  the  kingtlom  in  this  direction ;  tne  general  features  are  rich,  woody,  and  the 
agriculture  various,  chiefly  tillage ;  the  com  produced  equal  in  quality  to  any  in  the  kingdoia  Ellis,  a 
well  known  agricultural  author,  fltrmcd  in  this  county.  {fValker^s  Report,  1795.  ArtMur  Yijumg*9  Sttrwy, 
107.     Marshal's  Review,  1818.) 

oom  onopt  with  Caoke'ti  drill  practised  ta  varioiis  piacw.  Water. 
cress  fbr  the  London  maiket,  cultivated  in  the  streams  at 
Hickinansworth.    Sixty  acrts  of  Atnw  far  fl^tgoa  at  A  Uiridgcii 

8.  UrasM. 

Quantity  small,  and  diiafly  a  pmow  margin  near  Baraet, 


I  caught  in  weirs  t 


are  salt.walar  poskb  liar  varbma  sorts  of  sea  fish  In  Foulnasa 

island ;  Uw  Ash  M  caiH 

ovists,  and  deposited,  whi 

tbey  are  dragged  for  with  small  net^  aa  wai 

JCamtPK^Mrmof  wooUanhave  axisted  from  time  b 

in  the  county ;  also  of  saclta,  hop  hags,  caljpoea,  halie, 
bricks.  Much  baize  made  at  Colcherter,  CooekhJl, 
other  plaoas  fior  Spain.  A  society  of  a«rtculc«i«  aFCT 


1.  Qeographical  State  and  Circumstancet, 
aimutf,  dry  and  heal  thy . 
Soil,  chiefly  loam  and  clayey  loam,  nest  chalk,  and  a  anali 

part  bordering  on  MIddlcset  gravel ;  vairs,  rkli  sandy  loams, 
chiefly  under  pasture,  and  woods  very  beautiful.  Naturally 
barren,  but  rendered  Ibtile  by  oarsfU  cttltlvatton. 

2.  hropertu. 

lUurh  divided,  the  county  being  a  favourite  one  far  wealthy 
pcnons  bnlkilng  villas  and  other  fetreats.  700(V.  a  vear  the 
largest  csute ;  great  pvt  copvlold,  which  saUs  here  at  sU 
yearii*  purchase  leas  than  freehold. 

A.  Bui/dmgs. 

Hatfield.  Cashlobury,  Ashrklge  (partiy  also  in  Bucks),  Oor- 
liambury,  Brocket,  the  Hoc,  the  (irove,  ftiUtone,  Ware  PArk, 
&c.  noMe  mansian«.  Bruwn's  fkrm  yard,  at  North  Mims 
one  of  the  best  in  the  county.  Immoise  bains  at  Nurth 
Mlms  and  Badfbrdburv.  flutters  to  the  eaves  of  fkrm  buikUngs 
at  Alkenham ;  wide  festiening  sulls,  with  ronvenicncca  for 
giving  hay,  water,  and  oil-cake.  Cottaaes  seldom  with  land 
attached.  A  movcaMe  sheep-house  at  Hillhouse,  a  cumlvous 
eapcnslve  aHUr,  of  which  plans,  sactiona,  &c.  aia  given  fas  tbe 


4.  Occupation. 

Farms  small,  Urgest  800  aenti  maay  of  tha  very  small 
fkrmers  who  rent  3(V.  a  year  worse  ofT  than  day  labonnn.  Sir 
John  Sebright,  of  licacbwood,  a  sclenUfic  breeder,  fkrms  700 
acres,  300  of  which  are  in  arable  and  well  cultivated.  The 
Barl  of  Bridgewater,  at  Ashridge,  fkrnu  500  acres,  besides  tbe 
park  of  1080arm.  The  Manliioncas  of  Sallsbun  fkrins ic90 
acres,  besides  tbe  park  of  10.MI  acres,  and  has  nuute  many  cu- 
rious experiments ;  a  pr^udloe  a;(ainst  leases. 

5.  Implements. 

Plough  large  and  unwieldv,  with  two  largo  wheeU,  tlie  same 
aa  figured  in  old  fanning  books  150  years  ago.  One  or  two 
throwing  machbics  of  Mi&le's  kind.  C/fg.  981.) 

6.  Enclosures. 

Various,  bnt  still  some  commons  and  open  fields ;  old  f^ccs 
of  mixed  spories ;  new  ones  of  thorn ;  planting  we!l  under- 
stood, but  tne  cut  with  the  bill  made  In  a  direction  downwards 
instead  of  upwards,  as  fai  Berwickshire,  by  which  the  stem 
throws  out  a  brush  of  small  twigs  at  the  wound,  instead  of  a 
few  Strang  healthy  shooU. 

7.  Arable  Land. 

By  fkr  the  greater  part  of  the  counlv  in  tillage ;  crops  ehifcfly 
wheat,  barley,  and  oats ;  turnips  and  clover  supposed  to  haw 
been  iniroduced  in  the  tim?  of  CMIver  Cromwell:  depth  of 
plougliing  generally  four  or  five  inches.  Greg,  who  has  written 
a  tr^ct  on  managing  clav  lands  without  naked  fallows,  ploughs 
as  deep  as  the  staple  will  admit.  Rotations  various,  generally 
with  a  naked  fallow,  once  In  three,  five,  or  soven  yean,  or 
oltencr.  Combing  or  ribbing  in  use  In  some  places  instead  of 
drlllbig.    Turnips  cultivatM  broad-cast,  and  very  poor  crops 

ridnccd ;  the  ininduction  of  turnips  In  thb  county  attr<buu*d 
Cromwell,  who  to  said  to  have  settled  100/.  a  year  on  the 
farmer  who  first  grew  ihem.  C«bbagcs;grown  to  a  large  size  by 
the  M Arrhioncas of  Saltabury,  fbr  cows ;  urgeied  lort  prcfVrrca. 
Cirrots,  iiarsneps,  beets,  «u:.  culUvatod  by  tha  MarchioncM  on 
hur  aperinontal  fanu.  (iood  saintloia  on  the  chalks.  UrilUog 


on  whk^  hoy  Is  grown  fbr  tlie  London  market ;  i 
meadows  on  the  Start. 

a  Orchards. 

Apples  and  cherries  abound  in  the  R.W.  corner  of  tha 
county  on  farms  of  from  twenty  lo  fifty  acres.  In  ten  vcars 
after  planting,  cherry  trees  l>egin  to  bear;  produce  till  the 
twcntirlh  yemr,  six  dozen  pounds;  when  full  grown,  fifty 
dozen  pounds;  price,  ten-pence  to  three  sliilUngs  a  doscn. 
Caroon,  and  small  black,  the  favourite  sorts.  Kentish  will  not 
thrive  here.  None  of  the  apples  ft*  cider :  ordiaida  kept  la 
grass,  but  not  mowed. 

10.    fVoOffs. 

The  copse  kind  ahmmd  In  the  norClwm  and  in  many  ports  of 
the  count*  ;  produce  faggot  wood  and  hurdles ;  cut  at  twelve 
vean;  black  willow,  ash,  and  hatel,  best  fbr  hnilUcs;  aiders 
bought  by  turners  and j«tten-maken.  Pine  woods,  natural 
and  srtlficia<,  at  the  Esri  of  Clarendon's,  the  Grove,  near 
Watford.  A  tuperb  oak  at  Pamhanger,  Earl  Cowper*s ;  seven- 
teen feet  round  at  five  figet  fVom  the  gnmnd ;  called  the  grrat 
oak  In  1709 :  on  a  wail  craveily  above,  but,  doubtless,  ctav  be- 
low. The  timber  in  Moor  Park  of  great  aniiquily,  and  in  a 
state  of  decv^ :  many  immense  poUaids ;  and,  on  the  whole, 
one  of  tbe  most  forest-like  parks  near  Ijiadaa.  Vwt  oaks  and 
beeches  at  Akhridge  and  Ikachwood.  Becrb  excels  there ;  alsi 
cedars  and  the  oak,  nsh,  laroh,  spruce,  and  common  pine  excei- 
lent.  Beech  told  to  turners,  ehair-makers,  and  for  banel  staves. 
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list : 


ttvft' CUfifJaffr  hfiiB^tvnJtiW,  Mil  rtit.  kalVp  ttkhWHi^  , 
Jhr.  1'a|i  ii*i»iiil«i|plii  nan  ihi^|«i«4  I^bh  ^  ■«]'  mhrt  rouitty. 
t.'liiJb  «  fn?  mtMBUn  iiiMiri  Oft  dM^  ■□lla  \.  tskl  nn  «■■ 

lA  ^imHl  m  uni  ploachnl  In.  whih  Irrhe^Uidi  jrwjHli:'!**  M 
lUebTnAnkti  ivth  uhI  uIm^  fAMoa  f  but  tfi*  bviivncj  id  luIBi 


ll  h|«ilWt  Lbs  MWi^l*. 

U    Lipr  Stock. 


1  ^-  -L-  — TTin!  :.:  f -:-r :!  ::fl ,  Hid 

J  covs  and  hoTM,  and  ihcs  th«  WUtMic  idiMp.  A  nood 
many  hoMM  lamb*  lucklad  about  Klckaaaaworth,  ftd  with 
IcniM  and  raalt-daat  in  winter.  Po!dlmc  •Iwap  fcnarally  aa. 
unrrad  dL  Suiiins  with  clevor  and  laici  coauBon.  Gvay  vorks 
KuflUk  oun  tn  bumaH.  fbur  to  a  team.  Hon.  G.  vUUcn 
l«cftt»  the  UlamorpuiahlreouB  for  work ;  andthinkiiUlMcd 


ins  (oevantb&HtcbtTLidjtelkbttiy  baa  the  wild  breed  oT 
vAmt  whieh  &MaB  to  iiin-ciaht  nooe ;  feeda  on  lettnoot,  which 
iTftMind  to  amwer  well.  Stetwwiai,  the  baiiUT  br«d  a  gar- 
dencr»  which  mden  bla  a  auperior  cultivator  of  grcea  cro|is. 
Lord  Oamukn  ftcda  deer  (7373.)  and  •dh  theia.  PouJtnr  as 
the  Urov*  krpt  In  wheeled  coofM  about  twcl«-e  tet  taoff  and 
twe  and  a  hatf  wide,  boarded  on  «nc  tide  and  open  on.tlie 
other ;  these  are  wheeled  ap  and  down  the  patk,  and  a  boy  at> 
tend*  them  to  keep  awi^  hawka.  In  the  poultn-jaid  distinct 
houiea  for  all  aorta  of  fbwia;  the  loeata  ao  cooUSTed  that  they 


■"¥ 


Rural  Eci 


<C0HOWUI, 

lerallj  hfered  by  the 
14.  Folttieal  Bamomy. 
Oood  roads;  ftw  maaidbcl 


which  to  vcn  Raneral  tai  the 

BtaMe,  tit.  Albana,  Kedbnm,  ttc 
chelk  J  end  white  land,  and  auch  aa  ipowa  andar  iieei  or  nee* 
hednaa  prcrerted.  Ttie  pbdtcn  eive  from  two^pnaor  to  ignr< 
pence  a  Mud  ftr  it,  and  MTt  It  themaelvca.  Mooh  mah  made 
about  Wate  and  UcrtCwd  far  the  London  martet. 


I  in  the  county.  TyrinKham,  Wycomiv  Abber.  Aic. 
alao  very  itoad  houica,  and  many  othoi:  feme  fpiad  fimn. 
Itoowa,  and  tlie  dairica  very  clean  end  ncnt ;  churning  often 

— ' -..---.- Bchinery:  the  chnma  of  the  barrel  kind. 

I  built  Hwne  gv  d  ik  mcriet,  and  the 
kinsham  acune  very  complete  oow-houkca.  Drake 
irufarule — *- — .-•- t-^- 


pvrfoi     _ 

Ixied  Carrincton 

Duke  id  Buckineb 


haa  a  good  circular  iilMon-houic,  wltli  Inlck  cells  or  lockers  in 
rewt,  with  thelrca  Mftn  tor  the  piMeona  to  light  upon;  fin- 


bridge  at  Fawlcy  Court,  moveable  upon  two  pivoU  at  Its 
and  being  heavier  on  one  aide  than  the  otlier,  always 

fierpcndicalariy,  excepting  whm  an: " " 

aide,  when  the  weight  or  the  perae 
admits  the  pasMge  of  men,  but  not 


7783.  BUCKINGHAMSHIRR  478,730  square  acres  of  hilly  surface,  an<]  chiefly  of  clayey  or  loamy 
soil ;  a  coouderable  part  chalky,  and  the  agriculture  nearly  equally  dWkled  between  tillage  and  graMw 
(Sm-vem  hw  St  JMn  Friett,  Secretary  to  the  Nor/otk  Agricultural  Society,  18ia  Malcolm's  Survrif,  1791, 
MartkaCs  Rewkm,  1818.    Smith't  Geological  Map,  1820.    Edin.  Gaz.  1827.) 

1.  Geogrmpkicml  State  and  Circumstances. 
Utwmie,  cold  and  windy  on  the  Chllteni  HUla. 
SvU,  chiefly  cUy    and  diallt,  with  aome  graeeUy  loam; 

Chilienis  wholly  chalk ;  vales  generally  day. 

Jflmiwb.  Seme  oehm,  used  in  pafaithv;  a  quarry  of  good 
marble  at  Newport,  but  too  deep  to  be  proOtably  worbed;  a 
ftemone  quarry  near  OIney. 

Water,  Naraeroos  rivers  and  canala  fee  sending  produce  to 
but  often  Ailed  with  weetM,  bushes,  and  other  oh- 
k,  which,  aftv  heavy  ralaa,  ooc    "       "        -—---■- 

-     jiaekn  of  waten"  proposea  by 

nwdy. 

2.  Propertjf. 

(k>me  large  esutes,  as  diose  of  the  Dukea  of  Bedibrd.  Buck- 
ingham, ttc. '.  tenures  very  various :  a  description  or  lands 
here  called  yard  landa  (eirireta  itrrm)t  which  entitle  the  holden 
to  ccrtein  rljrhia  of  commoo. 

&  Buildings. 

Stowe.  and  Ashridge  (the  latter  partly  In  Hcrta),  the  fint  of 
Grecian,  the  other  of  Gothic  arrhitecture,  the  two  noblest 


mostly 
plggoiaa. 


>«¥! 


e  at  BricfchlU  wane  than 

J.  1).  King  givea  premiums  for  the  bust  cniti- 
I  else  givaa  cwthiiig  and  other  rewards  fcr  good 


4.  Occupation. 
Nte  of  fkrma  moderate :  number  fat  the  conn^r  «039|  ana 

of  lOOU  acres,  one  of  900,  four  or  five  between  GOO  and  700 
acres,  ten  between  MM)  and  GOO,  twenty-fuur  between  400  ami 
60U,  and  the  rest  from  400  down  to  ten  acres;  averagr,  179 
acres.  Westcar,  of  Kres'ow.  a  celebrated  grazier,  occupies 
900  acres,  of  which  only  Utwecn  sixty  and  srventy  are  arable. 
Very  ibw  Icaies,  and  those  given  with  very  ob)nnionable  ceva- 
nuiu.  Lord  Carrington  and  other  more  enlightened  pro- 
prietors grant  laaaas. 

5.  Implements, 

Swing  ploughs  and  fbur  honet  In  a  line  cammao. 

&  Enclosing. 

Has  sone  on  rapidly ;  old  hedges  mixed,  and  with  many  mA 
and  oak  poUarda. 

7.  Arable  Land. 

Ridges  high,  crooked,  whh  warte  tpaces  between,  aronnd,  or 
at  the  ends  C/Ig.  985  ).    Fallow  fat  | ^ 


most  commen  rotation  fUlow,  wheat,  beanat  chief  graina, 
wheat  and  barley ;  bcanedrilled  and  hand-hoed :  loaw  turnips 
en  Uie  light  lands. 


e  light 
&  Grass. 


eHNcialiy  thence  to  Bicester,  very  rich;  | 


Pastures  a  prominent  feature ;  those  In  the  vale  of  Ayleabnry , 

"    **^ to  Bicester,  very  rich;  generally  led,  but  oc- 

Rcmovlng  ant-hills  relied  banking,  a  piece 
of  management  to  which  the  renten  of  graia  lends  are  gene- 
rallv  bound  In  their  leases.  They  are  removed  bv  skinning, 
gelding,  or  gutting,  and  kept  down  by  rolling;  Ihiatles  are 
spudded ;  size  of  graia  fields  from  SO  to  300  acrea. 

a  Gardens  and  Orchards. 

Few  of  either  worth  notice :  cherries  are  geown  at  Hackwell 
Heath,  Ibr  the  London  and  Aylesbury  market. 

la   Woods  and  Plantations. 

Willow  pollards  planted  round  the  marglna  of  flelda,  on  soils 
suitable  fer  hurdle  wood.  Birch,  the  most  common  Uml«r,  very 
abundant :  chiefly  used  fee  manufacturing  chairs :  woods  con- 
stantly All!  of  young  planu  (Vom  the  roast,  which  grow  up  and 
succeed  those  which  are  felied;  thoa  the  esme  timber  on  the 
same  soil  and  surfboe  for  ages.  A  t  Bhaideloes.  a  beech  seventy  • 
five  feet  l^om  ttw  around,  to  tlic  first  boui^  :  oak  and  beech 
trees  in  Ashridge  rark,  oontnlning  firora  three  to  six  loads  of 
"    "^  -•--.- «••  meat  given  lo  piga. 


uctluiincd  OB  aone  bo0  on  the 
_  by  dining  a  well  and  boring 
waa  Capped, flW|iCh«BleadlDg  it  fdf 
and  bumbig  In  gcteal  use  *— 
i:  chalk  much  used  aM  mom 
ere,  once  in  twenty-oneTtean, 


II.  Jmprovetnents. 

Draining  much  wonted ;  well  v 
Duke  of  Buckingham's  esutca  t 
In  the  bottom  till  the  apring  waa  Ci 
in  an  anderdrabi ;  paring  ai  ' 
bringing  grass  land  te  tillage: 

sixty  or  seventy  loads  per  acre,  i ... ,  ~-^  ,- --.  - 

ftirty  once  In  twelve  years ;  allowed  to  lie  on  the  Hulkcem  one 
whiter  at  leeat  before  betag  ^dbgheri  In.    Only  one  taistanoe  of 
irrigation  worth  notice,  wtddi  is  at  Chcynies,  bj  a  tenant  oft^ 
DukeofBedlord. 
10.  Livestock.  ..     ^       1 

Cattle  kept  chiefly  fer  beef  and  butter,  leldom  fcr  cbeeae  (r 
work  i  Hereford  oxen  preferred,  and  next  the  Devon  ;  Holder- 
ncss  cows  for  the  dairy ;  some  prefer  the  long  homed  Lan- 
caster,  and  othci*  the  BulTbik ;  man?  of  the  Holdemeaa  cows, 
after  being  kept  a  few  yean,  are  sold  to  the  Ixmdon  eow- 
ketpen:  men  are  generally  the  mUkrrs;  onW  one  Instance 
found  at  women  pei  forming  that  o|>cratian.  Karl  of  Bridi^g- 
watcr  keeps  eight  teams  of  Welsh,  one  of  Sueaex.  *nd  one  (if 
Durliam  ox«n,  all  yohed  as  horses ;  Hve  u»ed  in  the  cart,  shd 
four  in  a  plough:  a  ibw  other  f^nUenaen  have  ox  toams ;  eaule 
g>  nrrolly  fled  ofr  in  aununer ;  cows  ktpt  durirw  wbittg  fi.d  on 
straw,  hay,  uul  oU<4ke ;  little  herbage  or  roola  in  mci  milk 


iisa 
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Dmdu,  •  nwtnrial  artid*  at  AyUOmtj  and  placM  a^^aoant : 
inad  while.  anA-nrnm  ainj  natwc  Thejr  an  brad  and 
|>rati|riit  np  by  poor  people,  and  Mnt  to  London  bjr  the  weekly 
canlm.  hiUyiarnkn  had  balbra  hte  door  a  nnall  pic  of 
watar,  about  three  yards  lonir  and  one  yard  broad :  at  two 
contcn  of  dtk  pit  art  pUcat  vf  iheltcr  for  the  dockt,  thatdwd 
with  itiaw  ;  at  night  the  dudu  are  takan  Into  a  houa.  In 
ana  room  beloncinK  to  thia  man  (the  only  room  he  had  to  live 
In)  were  on  th«l4th  of  January,  1806,  ducks  of  three  srowtha, 
^ . —  ^  jji^  London   mariuit;   at  on*  comer,  about 


lb«r  vMkaoldj  at  anaCher  c 


t«Mllv  iBKf*  IB  Ha*  vMMh  or  land;  aoma  wooden  tmt, 

ilMMdrin  oae;  Almmad  every  twaHa  hoon;  in  tana  »w 

plaoas  three  times  a  dn ;  cream  from  fint  two  sklmmlDCi  kept 

^Itaelf  t  the  third  skimmhur  makes  what  it  eallad  after* 

batter  ;  akimminc  diOk,  if  tin,  circular,  a  fbot  in  diamcttr,  wUh 

holes  in  it,  and  alwmaie  upon  the  top  of  It ;  butter  made  twice 

■  week,  In  ehunu  of  thr  berrel  kind,  usually  turned  by  a  hone ; 

time  aliowcd  for  the  butter  to  come,  an  hour  and  a  hair{  butter 

nMfdc  up  tai  lumps  of  two  pounds  each,  and  sent  to  London  ta 

aqnare  Aat  bMkets,  elertn  indiea  deep,  hokUne  from  thlrtT<«lz 

to  IW  pounds.    They  have  each  on  three  or  tlictr  aides  thine 
,  the  number  «i  poonds  the  basket  holds;   a  letter, 
^m  the  former's  name  from  whom  it  is  received,  and  the 

I  and  residence  of  the  cerrtar.    The  be<«kets  and  batter 

cloths  are  the  property  of  the  carrier ;  aU  that  the  former  has 

to  do  is,  to  carry  his  batter  to  the  neerea  point  where  the  eer- 

Tier  pmaes,  and  to  make  hit  aicraemcnt  with  his  Iwttar-focter 

in  London,  and  receive  monthly,  or  otherwise,  the  payment. 

Quantity  of  butter  made,  six  poonds  per  cow  per  wcvk,  at  an 

avcraffe,  when  In  food  keep,  and  not  nearly  dry.    Calves  ■•- 

nerallv  sold  to  suckltrss  a  few  suckled  in  the  oounty,  and  a  few 

brouxnt  ep  as  stork. 
akrtp.    Culture  diioctcd  to  the  fottening  of  lambs,  and  the 

breeds  preferred  ax«  tlit  Dortet,  and  next  the  Uloucestcr  and 

fierkshfare. «  ^ 
irereas  aenerally  tolled ;  live  or  rfx  put  to  a  plough  in  many 

places,  and  nrver  less  than  three.    A  team  of  aiwt  kept  by 

the  Duke  of  Buckingham  for  the  use  of  his  garden  i   many 

aaad  at  the  potteries  at  Amcnham. 
Bag;  an  im|Kirtint  article  on  account  of  the  milk  from 

Um  dairies  i  breelUk».ilarkahire,MKl  nest,  the  Chineae  and       pwts  of  a  rlght>«wled  paralleld«ram  i 

■amod ;  the  ditftrenoe  between  dw  aewmed  i 
and  thai  formed  by  tiw  plecet  of  the  copy  of  the  man,  vat  ae> 
curatelymeenired  and  tubtractod  from  the  awamed  parallel* 
omaro»and  the  remainder  gave  991/HO  acict,  the  maaaure  of 
the  number  of  acres  In  Bucks.  Thua  then  we  have  the  num- 
ber of  acres  taken  from  CaiV*  mu,  by  wei|^  596,013,  by 

meoaare,  391,040.    From  whichVlf  we 

■hall  probably  slate  it  m  accurately  at  ii 
Sn/m atatuto acres ;  which, fertlia  aal 
we  will  call  998,600  atatoto  aorat. 

7784  BEDFORDSHIRE.  An  irregular  panllelogntm  of  890.000  acre*,  not  much  Taried  in  furfkcc; 
and  for  the  moat  iiart  of  a  clayey  soil  The  agriculture  chieflr  directed  to  the  raiting  of  wheat,  barlej, 
and  boant,  but  of  an  inferior  description  in  many  respects.  Little  pasturage }  scarcely  any  market  orcbartb, 
but  good  vegetable  gardens  established  at  Sandy,  on  the  east  of  the  county,  ttam  time  immemorial  Great 
exertitms  made  in  evenr  department  of  culture  by  the  late  and  present  Duke  of  Bedford,  hj  whom  were 
employed  many  valuable  men  in  conducting  improvements,  as  Farey.  Smith,  Salmon,  and  Pontey.  A 
valuable  set  of  experiments  on  grasses,  conducted  by  SincUilr  under  the  direction  of  the  present  Duke 
(Stome**  BedftirdBhire,  17»L  BaUhclor'i  Bedfordshire,  1808.  Jiar$hiWs  Review^  181&  Smith's  Oeologieai 
Map,  1880.) 


a  coaple.  Btiirtee  the  above,  then  are  other  peraona  i 
braed  many  more  dacks  than  the  penon  now  mentioned,  e 
as  for  as  It  was  poarihie  to  dlaoovar,  this  peteon  tends  400  da 

in  a  yeer  to  London.    AUowlna.  then,  forty  penoas  to  a 

only  at  many,  at  an  average  of  five  thllllngt  per  dock.  Iha 
letam  of  ducks  from  AyleAary  alone  wlU  aomoat  to  SOOQL 

pereannm.    Thlt tetain het ba  '' ' 

annum. 

la  PolUicai  Eoomamy. 

Bye*roadt  catreroely  bad  and 
--^ drift  wr 

I  par  qoarter.    Box  dnbt  genecaUy  wtabHi 
o  agriicultaral  wdctj  in  Bucka*    Principal 
VB  paper  and  laca. 
U.  Miseelianeous. 

In  calculating  the  number  of  arret,  Prleat  the  ReporSer  tried 
the  mode,  first  shown  by  the  Bishop  of  LlandafT,  of  wefgMog 
the  .portion  of  paper  containing  trie  map ;  he  nest  took  am 
exact  copy  of  Carx^  map  upon  paper,  by  tracing  its  ootlina, 
after  the  map  was  ttrained  upon  a  canvaas  blind  at  a  window. 
This  copy  was  cut  out  with  great  esactncas  by  a  sharp  pointed 
kaifo.  and  then  divided  Into  pieces,  which  weiw  m  neatly  laid 

togetlMT,  at  to  Iham  a  rigfat-anoled  parallelogram :  i " 

piece  of  paper  wet  cnt  into  the  form  of  an  tatamed  | 


lohnr  than  neceaaary,  upon  which  the  piarea  of  tha 
copy  were  laid,  and  oomenled  by  gnm-wat«r,  M^at  to^^fill  aO 


1.  Geographical  State  and  Circumstanees. 

CUmaU,  mild,  genial,  and  fovouralile  lo  the  growth  of  ve> 
■ataMet  t  rather  Uf  er  than  Hertfordafalra ;  prevalant  wlndB 
STw.;  ooldeit  winds  N.E. 

Sail,  chivdy  clay,  next  sand,  and  lastlv  in  the  aoothem  ex- 
tremity embradnir  Herts,  cluUk.  Some  of  the  sand«  grey  silts, 
and  pnxlucing  nothing  but  heaih,  others  more  loimy,  as  about 
Bandy,  which  Is  supposed  to  Qontain  the  best  gankn.^'oand  in 
the  couniT. 

Mimtrmla,  aome  Ironatone;  limrttone  abounding  with  romus 
afiiinoni*  and  other  shells,  prtrini-d  wood,  gryphltct  belem* 
niies ;  fretttone,  chiefly  lime,  at  Tattemhoe. 


2.  State  qf 


river  the  Oaae ;  aevenl  minani 


Duke  of  Bedford^  esutas  the  Larfeet,  next  Lord  8t.  Johnii 
and  Whitbread't :  united  rental  estimated  at  WfiOOL  «  ywar, 
EaUte  manaieen  attorneys  and  considerable  formars. 
3.  BitUdiHg^ 

Bereral  form-hooact  were  formerly  Oie  tcatt  of  gcmlemoa 
who  formed  their  own  eerstet.  Parm-hoosct  In  general  bad|y 
tltuated,  seldom  at  the  centre  of  the  formt  to  which  they 
of  pleoemeal  crectiana.   Rrnnclt, 

I  octigonal  form  hoase^  on  a  moat 

plan.   {Jig.  986.)    On  Um  groond  flev  h  ceai- 


Ulned  til  >r«»  l^'.ichm  [hh  l»k*  wd  fae^vho^if^,  ind  wuh-  ]  b*«f  tn4  Mia  eaduundip.    On  thi  ni^t  1Uv,t  w^-r<  r. ',  —^  o 
gwoJ  v-^'fjur  1  'If  *■  'iair;  {r]»  betklte  «  |iBnijr.i  ^/  \,  ^^Jqerii,  util    |  iuiuw  on  e>k  i^LaigBfkAi  plan  wu  Ci  U-  i  f^  1^  'timvn  Lvilv  .^ 


J  v-^'lHur  1  'If  ^'lalr;  {r]»  betklte  «  |iBnijr.i  ^/\,  ^^Jqerii,  util    |  iui 
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Mam  Ibrai  if  vowd  mtv  < 
■bled,  and  was  d«tKiMd  bjr  Mr.  K.  Silmm,  a  well  known 
"     t  at  Woburn.    The  tame  ai-cominodatioas 


on  a  MiMra  plan  tbntu  a  liouiw  mora  convenient  tat  jAmcina 
Auniture  {Jg.  W8.)  Wattle  «m1  dab,  that  b.  clav  pUiMer^ 
on  hc(l|ce<wark  of  9>linten,  or  on  wood  fhune-wort,  and  alM> 
the  Pia/  manner  of  day-workinK,  in  lue  in  lomc  placn,  boih 
far  farm-houMa  and  ootta«CB.  Fis^  walk  found  warmer  and 
chca|NT  than  Mtn  other,  and  when  vhltewaahod  said  to  make 
good  cottage  walu. 

4.  Occupation. 

Man;  Cwms  of  from  tOO  to  500  acref{  average  150  acres ; 
Doke  M  BedHaJ^  fimm  generally  of  the  average  size.    Farm* 
cr«  mu^  impcDved  by  the  esample  of  Wobun  and  the  aa- 
nnal  moMings.   The  ex|ierlnicnU  made  Iqr 
Francu  Duke  of  Bedford  were  to  aacertatai 
the  qnantirie*  of  haj  coneDmed  by  workinr 
odBint  comparlMm  between  large  and  »maU 
caitte  aa  to  food;    oompataUee  value  of 


cdlence  and  abmidiinoe  of  their  eainwiy  mietabtaa.  Kail  a 
lioep  aarid,  of  a  yeliowUh  brown  ooiuur ;  iirodurta  peas,  beano, 
cocumlien.  poiatoea,  parMie|i*,  and  carrots,  nwllthei,  csUma! 
plonu,  auu  tuml|»,  lent  to  market  in  nil  dirrctions  to  ine 
tUktance  of  sixty  miles.  Cucumber  rhictiy  to  London,  and 
■oki  at  ten  and  twenty  sliillings  a  bushel  for  uickting.  Orch- 
ards email.  Potatoes,  goosebenios  and  otiier  snuU  fruitt 
grown  in  cottage  gardens 

la   Hoods  and  Plantation*. 

A  boat   7U00  ai-rea,  situated  on  the  slopee  of  hills  on  cold 
marly  ciayt.    Various  new  plantations  farmed  by  the  principal 
'"    tlae  Dnke  of  Bedfofld.    Furae  grown  on 
lome  Une  trees  of 
H  Wotmm, 


praNietors,  OHWi-lally  tlae  Dnke  of 
some  of  the  sMidy  hTlls,  for  bunilr 
the  diver  Ar,  and  others  of  the 


yss 


foods,  ate.    Tithes  mostly  in  Uj 

.  forms  held  generally  from  year  to 

year,  lome  on  leases  of  fourteen  or  twenty- 
one  years. 

5.  Impffmentt. 

plough  of  the  swing  kind,  with  •  woodm 
board  and  a  wedge  iial*cd  on  as  a  mould 
iMient,  one  fixed  handle,  and  a  loose  one 
called  A  pioogb  suff ;  the  whole  lingularty 
hough  in  general  use  throughout  the' 
Dountv.    Im         ^  '  '  ""  *"' 

Bitrodnced  b 


& 


nide,thoagh"ii 

Tity.    Impi 

d  t7  the  Duke  of  Bedford-*  North- 
umbrian manager,  Mr.  Wilson,  and  other 


straw   cutter 


cnllglMrftfd   nxn.    A  good 

wiimowlng  machine,  a  nay  teoocr,  ■■»  eoo  _    l.  _ 

an  excellent  weighing  machine,  invented     9t'       _ 
hf  the  Ute  Mr.  Sahnon,  an  engineer  of  ge-     ""^^      ->  -i 
nlns,  mklent  on  the  Dnkc^  estate,  and  em- 
ployed by  him  as  an  agent. 

6i  Enclosing. 

Formerly  three  foorths  of  the  coonty  nnencloarf,  now  ddafly 
enrlosid. 

7.  Arable  Ixmd  wretchedly  ploughed. 

Fallows,  which  occur  on  the  days  generally  once  in  thrae 
years.'  badlv  worked.  Usual  crops  are  follow,  wlteat,  beans, 
or  ikUow,  tiarlcy,  beans ;  turnips  common  en  the  sands  and 
cha!k»,  >own  iMoad-nut,  and  hand-hocd.  Chiccory  was  tried 
by  the  Duke  of  Btdford,  who  found  it  yield  ampic  prodooei 
h^  tvre!ii*  mi¥H  which,  in  1797,  krvt  sis  Umcp  per  acrr  from 
the  arrcnd  weA  in  April  till  MiehaHmaa;  four  and  a  half  kept 
ten  shsep  an  acre  from  the  leoond  week  in  AurU  till  «ld  July, 
and  thenjwven  jer  aery  to  end  of  Octotter.  fuiecp  thrive  w«l 
■■d  fMefroth  dfsMMa. 

8.  GrassLand. 

Of  "Mi^  llniliwd  rxtflHl,  and  iii  fHany  pIflCci  c^cnd  frilA 
«dge  (Ourex),  and  ant-hiUs. 

ft  lOan/i'iM  AMf  Orekard*.  ^ 

cMmImh  oa  ScBc^  atid  Qittfora  kng  odeoraCHl  lor  ine  ck* 


planed  ondar  th«  dirwrtlon  of  the  eelebni'ed  MOkri  a  Am 
beoA,  floured  by  Pont^r  in  his  Fbntt  Frmmtr. 


11.  nastes. 
Four  thonaand  • 


a  of  chalky  down  at  Oanatabl«k  not  OMKh 


BUiurton's  n 

u    Bush  and  atraw- 


12.  Improvements. 

A  good  deal  drained,  aipeclaUy  bogs.  ^ 

to  have  been  tried  with  very  partial  luccess.  Bush  ai 
draining  attempted  on  the  cla>ey  soils,  and  the  mole  .  _ 
nod  deal  used  in  the  frirrows.  Irriipttion  introduced  by  thu 
Duke  of  Bedford,  and  various  example*  are  to  be  found  in 
dllTkrent  peeitlMs  on  his  Grace's  esuies.  Feat  is  used  as  fbel, 
and  also  burned  Ibr  the  ashes  as  a  mamtre ;  ample  experi- 
menla  made  on  manures,  by  Dr.  Cartwrlght,  at  Wobum  {  but 
no  agriruliural  czperimenu  en  a  small  scale  can  be  depended 
on.  The  dairjr  at  Woburn  (.(|g.  989.)  is  a  foncifol  ftrue- 
ture  In  *•  Clitaiase  siTia;  but  the  plan  and  arrangement 
kMt«ittddeid«t^*»kM|dnH  alA  oul  baiMV  tool  Mi 

sw— t.  if 


13,  Liw  :^{ock.  -  - 

Calik  a  n:ili«4  brtvd  uf  long  md  ^hoi  bmnadi  AldflSK^jiAc. 
Bonbtf  d^r^ffiig  nrndtkled  m  fn  HtH-UmdweMliIre^  ><iiiaiie 
iLevm  bai  t£i»t  iisniLulir  luttd^  rol^'ni;  drucrilljr  |«rvtlMd 
and  aiiiwrnl  vf  i  ikpnes  s  b«iO  lt**<  fTU"'  Miasiirt|n!«iJilnf : 
Tobtilt  wiJTnisdntlini;'v4  M  iuui:li  ai  {"Hv^LjiK!;  ^Ccnc  lr|K  far 
munj  frtaii  an  Hln  that  Ih^'^  |»m.rr¥i:  ihf  ht^lih  4j*r  eb»  pilrtTtr. 
liVf  sniinji  ki  whn«  ilwT  Ir«i1  -  'I'ui  ke^*  aiul  |kl«ryna  le^  br^i" 
llir  fnitir«titT  tn  Tviihk»  ^fUi.t^,  but  now  l±iu4:h  «0   the  d«llneL 

IJm  kept  hi  a  fow  i^LiitiiKirrt  andiwaU  Urivm*, 
)4,    livfai  fyvMtttHff 

Huttmiutr?  taiirfneH  ^ntrdty  fA-fomtrd  )t!f  iUd  laljfliiren  ; 
th«u^i  Ldt  matt  Uifcr  titf iiu  a  heetrteefpcf ,  tvwkevfvr*  d^qi- 
iKitl/uvl  kiuiian  tiiAltl  tdtoL  b>  $he  f^ms* 
J  3.  Piiiititai  Ei'^uRom^. 

AUfflW*  >Jl  llw  eroAitadi,  and  nun;  «#  tit*  main  madi^  wry 
tiud'     UriDtll  Jiu]H:llPn  CiumI  fi4<s**  lJtr«)|th  a  ^*A  Ci  iXhH 


roDTitTT  aAd  Is  nty  uvfn]  \  fain  and  intHfrlt  ri^r 
fili'TUrr^  cfi I r(l^'  |tUli.L(1^  or  il^aw  Jim]  br^^  n^kl 
mcJTi^  1*411  «f  k|[f>  ftniiuirr  ihc  m  uf  vWcii^ 

-*-*— i|j|lTeiT[phmti*nt^  «tii|  ilir  wuinm  qihjl  rh|  i\Tvk  ^fitnui 

r  ]jlaLtJilX'4'nt|  lArr-.iiM^lnjir    Ek|Iiii  Ln  bnnY  lu  iilalririiui.' n 
F  t^ri^  f*Ha%  M  Kifp  [  dfd  ijii  le  ph^  fuc  Iwtf  i « 
LwD  1^  I  iiktMT^  a  iisai:i  al  tluni  at  n>UL-H 
-  '-"-  —■ "-    -"  naarfo  Ua  iMllU^  '  - —  '^ 
-kiulWiT 


e^in 

4iitncw,  Ifl^l  ;*9or 


■- ^-  -  ■-^-  y   *^k  ill  MJin, 

Lh^rwrnlfltt  iiJIiunkM,  MlI  In  *u%it^ 


IttfffiiwdJi^ 


■LtorK  va  ummnmn 
)rral«s  kept  dSldl> 


*t  ^JmAiMnt*^"  The  poor  In  the  l! 


tiTtpltffiU  Id  f ]i«  bdftvli^  mMWcT :  A  inatidAicturv  mt  cm.Tim 
W\**  TufftUhm  rmptoywianl  tor  all  the  luj  i  fi-n 
atiM  smiu  of  the  m«n ;  tlia  neiiiaiuUiyf  jtart  uf  the 


hve  }e*  t  rtf  a^, 
tillUrHl4 
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m  arre  Md  •  half  of  K»4m>fp«nnd{  aad  wtod  and  Hep  fn 
order  twcnt.vAvc  mam  at  iwanl  land  •ttachcd  to  the  h«UMw 
IIm  old  women  tpla  flax  to  make  linrn  for  tbo  nar  of  tf 
Ciunjiy ;  Itw  other  woaion  (cscliMive  of  thoM 
tic  concerari,  and  Kirk  abore  lis  yean  old* 
One-tlxthortheeaininiBof  the ' 


Ciunjly ;  the  other  women  (cscliMlve  of  thoM  ennaiicd 
'        ■    ■  ■     ■  '  K  yeen  old*  make  thi 

i^oor  b  |Mia  weekl;  

The  Oonmar  of  the  HooM  of 


b  |Mia  weekly  to  thoee 
who  vork,  bT  way  of  natuity .  The  (ionmar  of  the  Honae  of 
InduiUy  addi,  that  the  iboTO  empieymcntt  hare  amwered 
the  RMrt  •Mtulnc  expecutioM  of  the  dircclan  of  the  eauli* 


—iTi-         ...       «.   .  .„  ^001'  •.yor  In  mnwyeen.    Cheap  puhUesttoni  an  miIcwI- 

Many  waAil  benefit  clobh  tun.  it  b  iKqiight.  would  be  ■  ear      ^"'  ' 

WantofkaowlediiaaadlMMB.    Mice  fa 

7785l  HUNTINGDONSHIRE  A  dull  flat  lurfkce  of  above  900,000  acres {  tm  Edward  the  Flnfk 
time  one  continued  fore«t  llie  name  of  the  county  U  said  to  be  ttcnved  from  the  fhciliCy  it  afifarded  far 
hunting.  The  toll  is  almost  uniformly  good,  but  injured  by  water;  it  !•  chiefly  under  tlllace.  but 
remarkable  for  no  exccUeiice  in  agricultures.  Rape-iecd  and  muttard  are  more  cultivated  than  In  moat 
other  counties  and  timber  more  rare.  {Stow*s  HuntHuploiukire,  1793.  Maxwell^  1793.  Parkuaam,  IlUl. 
MarthaTt  Review,  18iaL    Smith**  Geological  Map,  18Sl.    Edfn.  Gax.  1827) 


GeograpJUcat  State  and  Cireunutaneet. 
aim^Ui,  tolerabli  healthy,  conildcrlnR  that  the  cmi  part  b 
*      ' '    '       and  but  a  Hnail  part  mppllcd  by  water  firam 


Alrted  by  fam. 


I  prevalent,  but  the  coantT( ,  ^ 

with  nmndbh  tiacrhct  or  clay,  land.  marl,  fen,  nioor,or  laka, 


which,  in  the  map  of  aoib 


eeery  where  apolted 

J  fen,  moor,  or  laka, 

to  Farkinaon't  lieport,  a*. 


nmcs  a  -ren  sincular  appeamnce. 

ITdter  rhiefly  wpplied  from  poods;  (hue  and  None  the  only 
iTm ;  the  mtn»  an  natural  panda,  nirrounded  by  rceda  and 


I  may  be  loam  or  sand.    Whltticwa  Men 
but  b  net  above  two  fat  deep.  Itabounda 


other  aquatic  ptanti,  and  a  conaiderable  lone  of  manh  or  hoc 
actxirdliia  aa  the  loll 
conuUm  lAiO  acre*,  but 
wHh  flJi  and  wild  fowl. 

Sf.  State  qf  Property. 

(Nd  encloMd  lamb  In  the  hand*  of  a  few  proprieton;  half 
the  county  fln-ehold,  the  remainder  almost  aU  copyhold. 

3.  fiHtlttingt. 

Farm-hcuiet  very  Inconveniently  tltualed,  partly  owinf  to 
the  want  of  hlKh  ami  dry  tltca  on  centra]  part*  of  Ivnn ;  aome 
aood  eoltaKea  btdy  elected  aa  the  onlv  meenaof  rataliiingfkim 
•■rfanta  for  any  iennth  of  time  with  the  mum  naaier. 

'    Occupation. 


Many  larn  forma,  though  i 
frequent ;  tithe  In  kind. 
5.  Implements. 


.  iiTar  plate  of  iron  which  la  ke|i  aharp,  acta  aa  a  oouitac. 
6.  Titlage. 
Plough,  with  a  pair  of  home,  or  thne  abraaat  x  two  cvopa 

md  a  fallow  the  oommen  rotation;  chief  crapr  — *~ — '   

"     *      J  land*  cither 


out  of  ipeaH,  or  pared  and  burned  i  abo  on  upland*;  nm 
and  tivated  a*  lomlpa;   iced  ihradied  In   the  ftekli 


'!&ffh^ 


gencvully  bumedfor  wed  for  yard  fincea;  wheat  iucceedi  well 


after  rape; 


hemp  aown  In  a  ftw  pbcca  s  mofitard  cuHli 

Tmiftlm«  pays  4(rf.  an .^-  -. 

but  vvrj  uncertain. 


.       asmoctardcvHIealBl 
pays  4(tf.  an  am;  vn  land  wurti 


nore  than  Mlf.,  but  vvrj  uncertain.  Partimaa  tlihiks 
s  flax,  lape-aeed,  and  murtani,  iIkmiWI  be  cncounMd,  ea 
emich  the  former,  and  arc  ail  eood  prcp«TMt««B  «v 
t.    The  only  wi^f,  he  lays*  to  enrich  the  aoJiiatoenEaA 


ttwy 

wheat. 

the  former  font. 


neKlectcd 
t  under  ara 

&  Wood*  and  PUmiatiom. 

A  ffood  many  pollaid  willows  tai  the  fom» 


rtjsj'JscBL'a 


9l  Improtement*. 

Great  want  of  a  ftencnl  ooantj  diulaaai'.  aneh  m  that  of  the 
Beclfortl  level.bi  the  ad>diiln«  oeanllcMif  Lfaieirfn,  C«inlwtd«% 
and  Northampton.  The  advantaffM  of  Muh  a  draimice  b  aUy 
pointed  out  by  Parkhaon.  Bmbavkmenli  vary  esceoBve,  and 
the  mU  helnir  In  Rcneral  a  leoae  porans  and,  poddle  walk  He 
feoeraUy  made  bi  the  mkldle  of  Uw  mooad. 

10.  Livestock. 

.StUton  ehecw.now  chiefly  made  at  Ll.tle Dalhv,  hi  LeIeeMfr. 
■hire:  b  no  loiter  made  at  SiUton,  thouah  H  b  iiupiweed  to 
have  oem  orlainally  made  there  about  17110 ;  or,  arowtUi^  to 
■ome,  by  a  Mn.  Oiton,  bi  1730.  A  good  nmny  honae  brad, 
anda  mtuure  of  Lincoln  and  Lekcelcr;  folding ibeep  mudi 
practised.  Nofower  than  »71  pJaww  boutto  to  thbcewi^ 
and  a  fcw  beet;  one  gentleman  oiltivalto  labUla. 

11.  Poiitical  Economy. 

Badroadi;  a  laoe raanufoctorv  at  KlmholtoB ;  apapvnaB 
at  Rt.  Neott;  two mrkiM  mamnoiovlaB  rt  Btmdamadi  an 
aKTicuitural  aociety  at  Klmholtwn. 


7786.  CAMBRIDOESHIRR    A  flat  or  little  varied  surface  of  437,040  acret,  generally  of  good  soH, 

Vable  only  for  the  extent  of  iu  fen  Uoda.  and  their 
The  valley  watered  by  the  Cam  is  called  the  Dairies, 


and  having  about  one  third  under  tillage;  remarkable  only  for  the  extent 

embankment  and  drainage,  both  very  imperfect    The  valley  watered  by  the , 

tM>ing  almost  entirely  appropriated  to  dairV  farma  Horses  are  a  good  deal  bred  in  the  county,  and  also 
pigeons.  iVancouver't  Cambridgeshire,  1795.  Qooche's  Cambridgeskire,  1807.  MarsJkaTs  Review,  18UL 
Edin.  Gax.  1827.) 


1.  Grograpkical  StaU  and  Circumstances. 

Cllmtdt.  On  the  nplanda  dry  and  heallby,  but  in.  ttie  font 
the  contrary  s  there  the  InhabiUaU  suffor  moet  when  the  fona 
ara  drtest.  Aguet  have  tomewhat  dbnlnbhed  rfaoe  the  font 
beftan  to  be  belter  drahM^ 

SoUa  are  very  Irreoularly  distributed;  losm,  clay,  and  rich 
lil.^ck  earth  extend  themwivet  fai  irreguUr  maae^  and  nearW 
of  the  same  extent.  The  soil  of  the  fona,  ta  rich,  falaek  and 
deep,  and  may  ocmpv  a  third  of  the  whole  mrfoc*  The  rich 
manhee  in  the  vlclnhy  cf  Wtabeach  consbt  of  a  mixture  of 
aand  and  clay,  or  tilt,  a  lem-tand,  finely  pulveriaed  by  the  aetkm 
of  the  Iravca;  and  the  uplandi  comlet  of  chalk,  giavd,  loem, 
and  tciMlcr  clay.    There  are  no  minerub. 

Jtlren.  The  Onto,  the  QianU  or  Cam.  The  Oaa*  sad 
Nene  abo  eroM  part  of  the  ceunty,  and  the  old  dnd  new  Bed- 
fori  Tiverb  Allthew  am  navlgahle  far  bw|M.  and  aru  kevt 
open  Ml  IVoaty  weather  by  Ice  besb»  draw  down  the  Hnsm  by 
eight  bonoi,  four  on  earn  side. 
SL  Estates. 

Vary  much  ta  ■!«•.  Thoae  of  Lord  Budwlefce,  Dnke  of 
Bcdfofd,  Duke  of  liutland,  Sir  H.  Peyton,  and  Therpeisn 
the  lanmt ;  greetcat  part  or  the  county  ta  eatatei  of  from  WOL 
to  fionf.  and  lOOCtf.  per  annum ;  many  from  Mf.  to  AOL  and 
even  400t.  a  year,  occupied  by  their  owneni  tannrca  of  all 
aorta,  snd  a  variety  of  ooUcge-bad  tonana. 

a  Buildings. 


lath  and  plaster,  or  cb9  and  watSe,  the  eenamen  materials,  awi 
elunch  or  clay  walls  in  general  use.    Jenyna,  of  Bottbham, 

hasadoi     '  '  --     " — -^....—  ^.-, 

which  1 


L  Arthtir  YowS^  plan  of  building  stacka  on  framea, 
on  on  faun  nilway,  and  are  pulled  tato  the  bem, 
•re  forked  en  to  the  platfonn  of  the  thrahfaig 


machine. ''cottagca''*'  wretchedly  bid,"  exoept  a  fow  Mlt  ty 
Lord  Hardwlcke,  and  aome  uUmt  ■onticmaQ. 

A.  Occupation. 

Farms  ftwm  «0  to  100  acra :  man*  from  100  to  1000,  batfar 
exceed  the  latter  number  { tilfiaa  taken  In  kind  ta  near  piaoto. 

6.  Implements. 

Ploughs,  with  a  sharp  Inn  wheal,  or  raurfag  ooaHo',  ss  hi 
Runtingdonahiie.  Bhepheid,  of  ChippcnhamThaa  tarented  a 
variety  of  Implements.  Some  thrtshlng  machhia^  and  the 
best  Lothian  Imptamento,  at  Lord  HvdwicfceV  The  Big 
bmr  wMrr  b  an  Iron  roller,  wHh  a  mmber  ofpleceeof  Iron  Ifta 
email  epadea  flaed  Into  H.  It  b  «ed  ta  the  fomiy  dJeltlcts  foe 
coUIng  up  the  wceda,  which  choke  up  the  alow  nuuitaa  rlverSi 
The hocacs  walk  alongthe bank,  and  draw  it  Mivnnal  tlniea  up 
and  down  the  river.  The  wuede  are  thus  roolsil  vn,  and  e«- 
ried  down  the  etoeun  by  the  Ont  Used. 


&  Arable  Land. 

Pleujjhed  and  cultivated  ta  gcnenl  m  ta  Hni , 

hemp  H  cultivated  more  extcnsivciv ;  flax  b  grown,  and  a 

tard.  near  Wbbeach  and  OutwcU ;  a  few  lentils,  a«  ta  Hun. 
ttegdonatarc,  but  are  considered  of  hH  valise  than  toes.    Tito 


reportor  sayiu  a  seoond  crop  of  mnalard  b  obtained  In  i 
shelb  from  tfie  first,  and  that  mustard  springs  up  ta  lani  where 
Ithaanet  been  cultivated  for  upwards  of  a  cennifv.  Woad  Is 
ta  cultlvatien.  and  for  every  ftm  acres  a  woad  nulL  it  ta  aaid, 
b  required.  No  crop  pays  equal  to  the  reed,  whldi  nqobcs 
ito  cultaTO  but  cutting  and  bunching;  owtam  to  the  lmpro«e> 
mant  of  the  fens,  they  ere  lunr  beoomtag  eeseve.  WaUeeeel 
fPba  equdtiea),  or  fcn  hay.  b  pnidaced  on  many  parts  of  the 
fon  lands,  and  even  on  such  parb  aa  have  beoi  dug  for  peat. 
The  land  b  taundated  till  the  crop  appears  above  the  water, 
and  then,  whemver  ft  can  be  oMctad,  h  ta  let  oflT;  ta  edicr 
easM  the  graes  grows  to  agraat  helgbt  ta  the  waier,ta  nwwn 
twice  ta  tlie  season,  and  often  produeee  two  tons  per  acn  eacfo 
time.  The  bey  b  setoeiaed  valuable  for  (»wa;  caniiiHr  them 
to  produce  much  milk,  aad.  It  ta  aaM,  glviiqi  the  paAlcular 
fowour  to  CotlMiham  cbsese 

7.  Grau  Lands. 

Bxtcndve ;  ioaie  under  no  roanaganenl,  and  of  imiB  vataaj 
others  very  productive,  both  m  hwr  end  foedtag  lan^  la 
tiw  district  called  the  Wesh,  they  wID  cenyfrem  onatotwo 
bnUocka,  and  from  five  to  twelve  *•«  pes  acn  M  the 
greater  part  of  the  year. 

8.  Garden*  and  Ordtards. 


ood  market  end  ftvlt  Midena  >t  ms»  8oh 
which  supply  Lynn  and  varkma  ptashb  by 
I  applea,  dieiileB,  and  vegetabiaa. 


foe.  V 

8.  Woods  and  Plantations. 

Some  young  plantationa.  The  Rev.  O.  Jeaqm,  «f  BatSs* 
bam,  "  does  not  cat  olT  the  tap  roota  of  oaki  ta  the  uabsl 
maraiCT,  and  finds  they  thrive  foster."  (That  he  b  mltiakiMi> 
MomW.)  Otbrs  are  gtown  ta  varlooa  i«aoto  ftirthttaMkcl 
auken,  and  foood  to  pay  aa  wcO  aa  any  crop* 

10.  Wastes  tmd  umkmpvowed  Fen. 
In  1794, 168,000  uts. 

11.  Improvements. 

In  no  part  rf  the  bland  drainlttg  sad  enbsnUng  lo  mfoch 
wanted  ea  ta  the  fern  of  ihta  county. 

The Jtrmcr  elate  tfOe^  feeds,  and  their  degTMlaUon  to Oiclr 
present  state,  b  given  at  length  In  the  nport,  dilefly  from  a 
nemphlet  by  Lnd  Heidwlcke.  It  wm  thr  optalon  of  Atktaa 
U«anndi!lbBer  of  tewcn ta  the le^pi of  Jums I.,  1«H)  Out 


Book  I. 


ACRICULTURE  OF  CAMBRIDGESHIRE. 


1)35 


Omw  Am  (•  met  of  upwaids  or  sao/no  acrti)  war*  onet "  of 
the  natunr  of  tand-mndowt,  fruitful,  hMlth^,  and  ytrj  cain- 
Ital  to  the  inhaMtants,  and  yirldcd  much  relief  to  th«  Rich- 
land  eoumici  fai  tlm*  of  Ktvat  droughts."  Mr  W.  DuipUla 
(wtw  «M  born  1605.  and  dinl  1686)  was  of  iIm  mom  opinion, 
addlM  as  a  proof.  "  that  mat  nunibom  of  timber  tiwn  (oaka, 
fln,  £c.j  farmerV  grew  there,  a«  la  plain  from  many  being 
found  in  tUiocinit  canala  and  drains,  mhoc  of  them  Mrerad  from 


irribcd  thia  ilnny  country  "  aa  picaaani 
my;  vatcrad  bjr  many  rivan  which  run 


their  roou,  the  roou  tiandinn  as  they  graw,  in  firm  aanh,  below 

On  dcepcninc  the  channel  of  Wbbeach  river.  In  leSA,  the 
workmen,  at  nifiU  foot  below  the  then  bottom,  discovered  a 
aecond  bottom,  which  was  itonT,  with  arrcn  boata  Ijinff  In  It, 
corercd  with  gilt.  And  at  WhiUletea.  on  diaxlna  through  the 
HMMr  at  HiEht  fcet  det^,  a  perfect  toil  was  tbund  with  swanla 
of  graM  lying  en  It,  aa  they  wne  at  firat  mown.  Henry  of 
MunUiiKdoolwho  lifcd  in  the  reign  of  ii«e|4Mn,  USA,)  de- 

^_..  ..  .....  V „ . ,,  jj^  agreeable  lo  the 

_,., J  thTBOgli  it,  diverklAvd 

1^  many  large  and  imall  lakes,  and  adorned  hy  many  wooda 
and  islands.^  And  U'llliam  &f  Alalmshury  (who  Ured  in  the 
firat  year  of  Henry  II.,  IIM)  haa  painted  tha  state  of  the 
Und  round  Thorm?  in  the  moat  glowing  colonn :  he  say»,  -  It 
is  a  very  |iarJKiisc,  in  pleasure  and  delimt  It  resemble*  ncaTvn 
Itselfi  the  very  marshes  aboundine  in  trres,  whose  length 
without  knou  do  emulate  the  stars."  "  The  plain  there  Is  aa 
level  as  the  sea.  which,  wlih  the  flourishing  of  the  graas, 
allureth  the  eye ;  in  some  paru  there  are  apvle-urevs.  in  others 
vines."  It  appears  then,  on  the  authoruy  of  the  authors 
quoted,  that  the  fens  were  formerly  wood  and  pasture.  The 
engineers  were  ot  opinion  that  the  country  in  quc«tlan,  for- 
merly meadow  and  wood,  now  fen,  became  so  tVom  partial 
embankmenu  preventing  the  waters  from  the  uplands  gnirg 
to  the  sea  by  their  natural  outfalls ;  want  of  propor  and  suffi- 
cient drain*  to  convey  those  waters  into  the  Oum-  ;  neglact  of 
such  drains  as  wert  made  for  that  purpose ;  aitd  that  these 
fevlls  incieaaed  from  the  not  embanking  tnc  river  (.hue,  and  the 
cractlon  of  sluices  across  it  preventing  the  (lux  and  reflux  of 
the  sea;  the  not  widening  and  dce]>enlng,  where  wanted, 
the  river  CKise ;  and  from  not  removing  the  gravels,  weeds,  &c. 
which  have  from  time  to  time  accumulatea  in  It. 

Tkt  ,fir4i  atttrnpt  at  draiMimg  amy  part  ijf  thejiiu  appears  to 
have  been  made  In  the  time  of  Edward  I.  (ivfx,  tte.) :  many 
others  with  various  succeie  followed.  The  (kmous  John  of 
Gaunt  (or  Ghent,  who  died  in  1393).  and  MargarH,  Counleas 
of  Richmond,  were  amongst  the  draining  advmiuren:  but 
Googh,  in  his  addition  to  ramden,  says  "  the  rrign  of  KMmm- 
heth  may  be  properly  fixed  on  as  the  perloil  wlten  the  level 
began  to  liccome  Immediately  a  public  ca*e.  Many  plans  were 
DTopowd  and  abandonc-d  between  that  tinve  and  li>34.  when 
King  rharles  I .  eramed  a  charter  of  incat|>oratian  to  Francu 
Earl  ot  licdfdnT.  and  thirteen  eenllemcn  adventuren  with 
hlro,  who  Mntlv  undertook  to  drain  the  level,  on  condition 
tliat  they  should  have  granted  to  them,  as  a  recompense, 
95,000  acres  (about  one  third  of  the  level).  In  lt>4«j,  thia 
charter  waa  confirmed  to  William  Earl  of  fiedfbrd,  and  hia 
•saociates,  by  the  Convention  Parliament ;  and  in  1653,  the 
level  being  declared  completely  drained,  (he  95jHao  acrea  were 
conveyed  to  the  adventurers,  who  had  exprtidcd  400/NNV., 
which  Is  almort  4/.  U.  per  acre  on  the  i)A,lKX)  acres,  and  about 
1/.  Ks.  on  the  whole  bmdth,  if  the  whole  level  conuin  985,000 
acres,  and  it  to  generally  supposed  to  contain  300,000  acres. 
In  1604.  the  corooration  called  "  Conservators  of  the  great 
level  cf  the  ftans'  was  cataMi»hed.  Tliis  body  waa  empowered 
to  levy  taxes  on  tha  9AJU10  acres,  to  defV-av  whaipvn-  e<iwm«> 
might  arise  in  their  preservation  ;  but  only  &1 
vested  in  the  corporation,  in  trust  for  the  Karl 
his  aasocUtes;  the  remaining  IV.OtHI  were  a'U 


of  Bedford  and 


the  King,  and  2000  to  the  Karl  of  Tortland.  At  Hrst  the  levy 
was  an  equal  acre  tax ;  but  upon  its  being  deemed  unjust,  a 
gradual  one  was  adopted,  which  is  now  acted  upon.  In  the 
year  1697,  the  Bedferd  level  was  divided  Into  three  dUtricts, 
north,  middle,  and  south ;  having  one  surveyor  for  each  ci  the 
former,  and  two  for  the  latter.  In  I'SS,  tlie  north  level  was 
■eparaicd  by  act  of  parliament  from  the  rest.  In  addition  to 
the  public  acts  obtained  for  draining  the  ttm,  several  private 
ones  have  been  granted,  for  draining  separate  districts  with 
their  limits,  notwithstanding  which,  and  the  vast  sums  ex- 
panded, much  remains  to  be  done ;  a  great  part  of  the  fens  to 
now  ( IK06)  in  danger  of  inundation  :  this  calamity  has  visited 
them  many  times,  producing  effects  distressing  and  extensive 
beyond  conception.  Indeed  many  himdnd  arrts  of  valuable 
land  now  drowned,  the  misinrlune  aggravated  by  the  proprie- 
tors being  obliged  to  continue  lo  |>ay  a  heavy  ux,  notwith- 
atandbig  the  Iom  of  (heir  land." 

Tkt  tmlerior  drainage  qf  ika  fim  Is  performed  tai  moa  places 
by  windmUls,  whkh  are  very  uncertain  hi  their  eflheta.  8ieam 
has  been  triad,  and  there  can  be  no  doubt  would  be  Incompa- 
nbly  prcforable,  as  working  In  aU  weathers. 

Btnbamking  may  he  conskiared  a  ttcceesary  accompaniment 
af  draining  on  the  frn-landa.  The  fens  are  divided  Into  three 
large  leveb,  and  each  of  these  levels  are  subdivided  Into  nu- 
ntanms  districts  by  banks;  but  as  diese  benks  are  made  of 
fcn-moor,  and  other  light  materials,  whenever  the  rivers  are 
swelled  with  watm,  or  any  one  district  to  deluged,  cither  by 
rain,  a  brca<  h  of  banks,  or  any  other  cause,  the  vratera  spardily 
paas  thnaigh  these  bright,  moorv,  porous  Unka,  and  drown  aU 
the  cirrumlaccnt  dtoiricts.  The  flms  have  sometimes  sua- 
Uined  W.O0O/.  or  30,000/.  damage  by  a  breach  of  banks ;  but 
these  accidento  seldom  happen  in  the  same  district  rwlce  in 
twenty  yean ;  the  water,  however,  soaks  through  all  ten  benks 

■ "*" '     "  1  the  water  mllto  have 

» the  rivers  in  a  windy 
a  great  part  of  the  water  soaks  back  through  the 


every  year  In  every  district ;  and  when  the 
lifted  the  waters  up  out  of  the  fens  faito  the 

day,  a  pest  part  of  the  water  soaks  back  th..™,.. --.„-. 

banks  in  the  night  upon  the  same  land  again.  Thto  water  that 
soaks  through  the  bank,  drowns  the  wheat  hi  the  winter,  washes 
the  manure  into  the  dykes,  destroys  the  best  natural  and  aitf- 
fldal  grasses,  and  prevento  the  fbu  l^om  bdng  town  till  too 
late  in  the  mson.  Thto  stagnant  water,  lying  on  the  surfoce, 
nuaes  also  fim  agues.  &c. ;  thus  the  waters  that  have  soaked 
through  the  Doroua  fon  banks  have  done  the  fertile  fcm  more 
real  iiO«irv,  than  aU  the  other  floods  that  have  ever  oanc  upon 
them.  The  remedy  for  the  soaking  thraugh  of  the  waicTis 
obviously  that  of  forming  a  puddle  wall  fai  the  middle,  which 
appean  to  have  been  fim  thought  of  among  the  ftn  benk- 
niakcrs  by  Hmllh  of  Cbaciarla»  a  penfrssad  aimbankrr.  who  thus 
dcscribai  his  mode  of  putting  a  renkal  stratam  cT  paddle  In 


are  now  au  ory,  wniui  ine  lena 
'.  Tbto  practice  answers  so  well 
lers  in  (he  parish  are  improving 
er,  and  some  have  begun  in  ad- 


I  fim  cat  a  gmtter,  etufatecn  Itirliei  wMe, 
through  the  old  bonk  down  to  the  day  ^the  fen  suUstratum 
behig  generally  clay) ;  the  eutter  to  made  near  the  cenuc,  but 
a  little  on  the  land  side  of  the  centre  of  the  old  bank.  The 
gutter  to  afterwards  filled  an  in  a  very  solid  manner  with  tem- 
tiered  clay  ;  and  to  make  the  clay  resist  the  water,  a  man  la 
boou  always  treads  the  clay  as  the  gutter  to  fillid  up.  This 
plan  was  tried  last  summer  (1794),  on  a  cunvenieni  famt,  and 
a  hundred  acres  of  wheat  were  sown  on  the  land.  The  wheat 
and  grass  lands  on  thto  taxm  are  now  all  dry,  whiitt  the  fena 

around  are  covcsed  with  water.    T^ ' ^' " 

en  thto  Csrm.  that  all  the  farmers  ii 
their  banks  In  the  same  n 
Jan  III  parishes." 

With  respect  to  tmbamlring  frtm  A«  ta,  Vancouver  to  of 
opinion,  that  the  ground  ought  to  be  covered  by  nature  with 
samphire  or  o(hcr  plants,  or  « Ith  grass,  bef^tfe  an  attempt  la 
maoe  to  embank  It ;  tht^re  to  particular  danger  In  being  too 
greedy.  "  if  the  sea  has  lutt  raised  the  salt  manh  to  iu  fruit^ 
ful  level,  all  expectation  of  benefit  is  vain,  the  soil  being  im- 
mature, and  not  ri|«ncd  for  enclosur* :  and  if,  asain,  with  a 
view  of  grasping  a  great  extent  of  salt  marsh,  tlte  banks  or  sea 
wall  be  puttied  ftirihcr  outwanto  than  where  there  to  a  firm 
and  secure  foundation  for  it  to  stand  u|ion,  the  bank  will  blow 
up,  and  in  both  cases  gr«at  losses  and  diaappolntmenu  aill 

luring  »md  hmmimg  to  errry  where  approved  of,  and  oonsi* 
dcnd  the  sfm  fiM  mm  of  the  fen  district ,  in  breaking  up  turf. 
Without  it  corn  crops  are  destxtiyed  by  the  grub  and  wiiv- 

/rH^offaNs  Col.  Adeanc,  of  Oarbraham,  haa  300  acres  of 
meadows  which  have  been  irrigated  from  the  time  of  ^uctn 
Klizabtrth.  *'  Pallavicino,  who  was  collector  of  Petcrli  pence 
in  England,  at  the  death  of  Queen  Mary,  having  :^U,00O/.  or 
AOfifM.  in  hto  hands,  had  the  art  to  turn  Protestant  on  the 
accesdon  of  Ouccn  Klizabeth,  and  appropriated  the  money  lo 
hto  own  use;  he  bciuglit  with  it  an  estate  at  Barbraham,  and 
other  lands  near  Doumbridge ;  and  procuring  a  grant  from  (he 
crown  of  the  river  which  passes  through  them,  was  enabled 
legally  to  build  a  sluice  across  It,  and  throw  as  much  of  tlte 
water  as  was  neccasary  Into  a  new  canal  of  irrigation,  w  hich  he 
dug  to  rectlve  it  In  the  method  so  well  known^  and  ooronMaidy 


'n,  anoi 
'jhec 


practised  in  lulv  long  before  that  period. 

the  sluices  are  all  well  designed,  ana  are  the  work  of  a  n 

evidentiv  well  arquainud  with  the  practice ;  but  in  taking  the 
front  them,  for  spreading  it  oy  small  channeto  over  the 
there  docs  not  seem  to  be  t) 


sn^; 


tlie  laaa  hitelUgcnoe,  or 

knowledge  of  the  husbandry  of  watering.  No  other  art  la 
exerted  but  that  merely  of  opening  in  the  hank  dt  the  river 
small  cuts  fur  letting  the  w  ater  flow  on  to  the  meadows  always 
laterally,  and  never  iongitiutliuUly,  so  nccaaaary  in  works  of  thia 
The  water  than  finds  ha  own  distribution,  and  so  irre- 
r,  that  many  parte  rerelve  too  much,  and  others  mme  at 
^rom  the  traces  left  of  small  channeto  In  different  parts 
of  tha  meedows,  it  would  a|ipear  that  the  ancient  distrtbutloa 
fbrmed  under  Pallavidno  to  lost,  and  that  we  see  nothing  at 
present  but  the  mtocrablc  patch-work  of  worftEBAcn  Ignorant  of 
tha  buainesa.  Irrigation  has  not  spread  fhnn  thto  example, 
but  might  be  eatenalvely  piactlsca  on  the  biatka  of  all  the 

12.  Live  Stock. 

Cattle  a  breed  peculiar  to  the  county ;  but  some  of  alt  lorfs. 
Butchers  rive  more  for  a  Cambridge  calf  than  a  t»ufrolk  one. 
Cane; Ine  Die  lormer  whiter  veal.  Itie  Cuttenham  chee«e 
ascribed  to  the  excellence  of  the  gnw,  in  great  part  ISt* 
•ouatica. 

I'he  cow  tjftttm  consists  chiefly  in  suckling  of  calves  and 
making  of  butter  ;  there  is  not  much  cheese  modo,  except  the 
noted  ones  of  Sohom  and  Cotletiham.  The  suckling  aea*oa  to 
flrom  Michaelmas  to  I^uly^dat.  It  requires,  on  an  average, 
two  cows  to  fatten  a  calf.  The  cows,  w Inn  at  a  distance  mm 
home,  are  milked  in  the  posiora,  and  the  milk  lirought  home 
by  a  hone  or  ass.  In  tubs,  siung  acroM  :  won^cn  cueld  not  do 
tltis  work,  the  Uavelllng  beir^,  hSXKt  the  least  rain,  verv  bad, 
eten  tkhen  there  to  no  water  to  go  through.  Ttie  butter  is  so!a 
rolled  Up  In  pieces  of  a  yard  lung,  and  about  two  inches  in 
drcumr«rtnce )  this  to  done  far  tne  convcnieacy  df  colleges, 
where  it  is  cut  into  piieces,  called  "  parvn"  and  -to  sent  to 
table ;  its  quality  to  nowhere  excelkd. 

Bu-'loekt  of  varioiu  kinds  fattened  on  grass,  and  wbea  not 
ready  in  autumn,  put  up  and  tinishtd  on  com  or  oli-oake. 
Col.  Adeane  buys  in  London  at  a  falling  market,  and  keeps  till 
a  rising  one  before  he  sella. 

SMitf  rhielly  as  In  Huntingdonshire;  aome  Norfolka  and 
South  Downs  ;  bldiiig  on  the  uplands. 

Uortu  of  the  cart  Und  much  Lred,  and  considered  an  article 
In  which  the  county  cxceto;  they  are  very  large  and  bony  ; 
black  ;  with  long  hair  from  the  knee  to  the  fetlock  (railing  on 
the  grouml.  A  cart  stallion  has  cost  'HA  guineas,  aikd  hto  coiks 
have  so'.d  for  sixty  guineas.  Hones  bpt  in  the  sUbIc  through- 
out tlte  year,  at  a  great  rx)Knse,  l^ecause  on  dry  Ibod ;  herbaas 
plants,  artificial  (grasses,  and  rooU  being  neglected,  aiid  no  solU 
big  practised. 

Tlie  </eer  in  Wfanpole  Park  attacked  by  a  singular  dtoeaoa. « 
sort  of  madness ;  U«  diseased  animal  begins  l^  pursuing  the 
herd,  then  scqueaten  himsdf,  breaks  his  antlcss  againat  the 
trt«*,  and  gnaws  large  pieces  of  flash  ttom  Ids  aides  4ic«  be- 
comes convulsed,  and  soon  expires. 

Pigtim-hoasu  on  almost  every  Ihrm ;  kept  In  a  great  meaaura 
because  if  any  one  were  to  give  them  op,  he  would  be  oUiaad 
to  keep  the  pigeons  of  othen ;  destroy  thatched  roo6,  and  OMUp 
every  nnner  to  sow  more  seed  than  he  otherwise  would ;  pM- 
duce  sent  to  L4Midon  and  other  parts ;  often  lUU  duicn  per 
annum  firom  one  pigeonry ;  dung  highly  priaed. 

Id.  Rural  Economy. 

Pcet,  sedge,  or  thfai  turf,  and  dried  cone-dung  nwd  as  Ibal. 
The  cow-dung  to  spread  on  grass,  about  an  inch  and  a  half 
thick,  and  cut  bito  pieces,  rignt  or  twdve  laches  equaic ;  tholni 
It  Ilea  UU  dry. 

14^  Politkat  Economp. 

Roads  miserably  bed :  oanob  ornartgaUe  c«ti  In  tfte  fans  bi 
tctlons ;  a  few  (kin :  a  pottery  at  Ely  fbr  coarse  were; 
.    tClirtlartoaiidCMa- 


teldffe;  lime  burned  tt  vniotu  pUnea. 
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STATISTICS  OF  AGRICULTURE. 


Pa«t  IV. 


7787.  SUFFOLK.  A  crMcent.like  flat  mrfkce  of  800,000  acm,  the  loU  chiellylD  patches  of  day, 
•andy  toil,  and  rich  loam,  and  the  agriculture  directed  to  the  growing  of  com.  The  county  it,  bo«w««=.. 
fiinious  t»t  its  breed  of  oow«.  lionet,  and  hogs,  and  it  i*  one  of  those  in  which  carrots  are  a  good  deal 
grown.  One  of  the  largest  sheep  fairs  in  the  kingdom  is  held  at  Ipswich,  where  it  is  said  as  many  aa 
150^000  or  SOO.OOO  sheep  and  lambs  have  been  exposed  for  sale.  The  celebrated  Arthur  Young  waa  a 
native  yeoman  of  the  county,  and  farmed  his  own  estate  near  Bury.  {Yotimg't  StofUJt,  1810.  SmuiM'M 
QeologiaU  Map,  ISlH.) 


1.  GeogranMeal  State  and  ClramutaHeet. 
Ohm*.    nmordwdrtMllnUMkiitfdamitlMfhattMtm; 
Midth«N.E.«indslnBWinK.iluriiaiMi|TC«aJ«rt. 

atU.    Tha  pradaroln^inc  a  rtroog  iMm  on  •  clay-nuri  boC- 
tem  tn  the  centra  of  the  coantj  t  cholk  alao  ocean  tztoiulvcljr 
D  (  a  sono  of  land  stictdMi  aloniK  tho  coat; 
I  MMi  Cm  Und  in  ths  north-vcrt  utgtn;  no 

_  Propertw. 

ChWIj  in  lh«  tandt  oTileh  TCooMoiy,  who  caltivM^llMlr 
ivnortclsi  of  from  1001.10  4001.  a  ]F«ar)  on*  ortati  of  IMtt.  a 
MTi  andlwoorthnooflO/UM. 

&  BuUdingt. 

Gnat  onctioM  havo  bom  mad*  far  tho  eonvanlenn  of  man 
•rhunnlbrtunot;  tnt  nolio  man?  ferthoHorMnaHarlnramai 
ftrm-boiuca  improrod,  but  <Ull  inftrlor  to  what  tlwy  mlaht  bo  i 


•Ikon  of  lath  and  wlaitn,  and  wantiM  loqaMSa  rapain ;  bant 
mHomIt  lats*:  onSufw  innHMnl  bad  habHatioat:  tho  door 
HonoraUj  oneoa  from  tho  cxtenud  ilr  Into  Uie  UvIm  loom} 
icp««tkm  bad.  and  tha  dtftdCDC;  of faidcos  gCMnl. 

4.  OeempaUon. 

Panrn  mMvall*  lamti  wmo  Cram  fOt-Jo  10«.  a  jraar; 
canmdr  ftm  Idtt.  to  WOI. ;  dM  laniMt  on  tho  Hndj  dtafrlcta. 
LMMibr  tncn.  tmitav,  and  twonl^HMM  yssn;  but  Uttlo 
land  held  at  wUL 

5.  Implements. 

Tbo  gnilMk  awian  flaai^.  thoi»  Inwuwa  ai  ena  of  d>a  bert 

•f  tbo  old  Knclldi  twliMTpIoaKfaa,  to  now  ^^ '- 

pnrrcdfbmMjTarloaathrariiing         ""   - 

ImplanMnu  taOrodnoad  i  dnuUr 

on  tht  Am  of  tha  lata  oalafacaiad  Artbor 


glTlna  w»f  to  inl- 
and other  uapravcd 
'     99a)wcraiuad 


&  Encloiurei. 

ButMk  one  oftba  enUcrt  aneloMd  c 


ntlai  la  Englandi  a 


7.  Arabie  Land. 
Floti«^,wf 


^  ^  I  acre  a  d^on  Mllf  •oHfyand  ono 

and  a  muter  to  one  and  a  baJf  on  lande j  ploogfaaien  flkUfbl, 
and  aataerlbo  |irtee  amanf  themaelTc*  far  each  aa  draw  the 
atrai«hSaM  ftnrow,  fcc.  BeSdaa  all  the  oonrnum  crooo,  a  larner 


cMef  oiS&atar  orcfaloo^,  hnvlnt 
ttmep.'  Hemp  Is  grown  both  bjr  oo( 
Ihe  teed  as  wdl  as  fibre,  bat  nertr  c 


a  oTpMs  crown  than  is  unial  in  mott  coontica.   Hofis. 

J  camts,  laoeme,  ^icoory,  and  hemp,  are  ciown  bi  a 
frwpfaces.  The  caJtoT*  of  carrou  is,  of  courw,  confined  to  the 
aandy  districts,  and  that  of  mpe  for  leed,  and  of  h»mp,  to  ' 
famj  ancle  ofdM  eeanty.    A.  Younft  seems  to  have  baoa 


the 

the 

nincgarm  of  It  (or 
and  lai  lun  s,  and  fer 

on  a  larM  acale;  five  acrSB 

liiha  gMstsat  bnaihfa  to  be  met  with. 
8.  Grast, 

Paaturaooane  and  not  oteniiTe;  both  (hew  snd  maadows 
badlj  mansKcd,  oromin  with  mole  and  ant  hills,  bushes,  tofts 
«f  kad  vraiae^  veedi,  Ac.    Hajf.maUm  badljr  pcrfbnned. 


91  Oardens  and  Ordkard$. 

Garten  waUs  bailt  or  the  width  of  a  brick,  by 


rafT.    [Bi 

10.  WooiUand  ftantatioiu. 
Fcw,andjpagrbadlyj  but  lBf|c  oak  ttaibar  facmsrij  p 

la  the  claj  jQstrteM. 

11.  Improvemenl*. 
'""    '  '%otty»    Dnlnlagmarhp 

.  or  stabUe  osodftr  fUIiOB 

Is  ptactlaad.  bat  sand  laid  a 

rl  on  clay,  aLicoidiap  to  the  eld  adaga  — 

Made  day,  throw  all  awn ; 

Maria  sand,  and  b ^ 


^* 


then 

Live  Stock. 

In  eowi,  honas.  md  hagt,  Botktk  aaeria.    The  I 

bread  of  cows  spwiad  over  tbe  whole  ooaMr.  To  kan  iha 
bread  polk<  boned  calves  are  never  leand.  bat  aald  to  tt« 
socUees.  Cows  In  prime  gjtn  algbc  gatloas  of  nllk  par  daw, 
and  ipreat  part  of  the  season  sis  nUMu ;  best  mllk«s  red  bete, 
die,  or  Tcllowish  cream  ooloarad ;  not  alwius  the  bast  fcidma. 
OftcB  fal  ^n  winlar  with  cabboffea.  A  point  of  bad  maaajranicatt 
to.  that  the  balk,  when  diree  reals  eld  or  thcreaUmt^  «« 
elthar  sold  or  castrated  Vw  fbttkif,  Iqr  which  means,  wbesi  a 
overed,  when  scarch(4  Ac 
*    made  In  the  brwed. 


fDoditook-iiettar  to  thouchtia  be  dSoovcred,  ^ 
he  to  no  more*  thtts  no  imprareigpcnt  can  be  n 
bat  by  aockknt.    Cows  an  allowad  to  nu^ 

and  eat  where  ttey  please,  and  oAas  the  san         „ 

In  aome  case*  th^  are  tied  to  nwu  In  the  open  field,  Urtcnd. 
I  the  venoiabtes  braogbt  to  Uicm :  both  barbarous  modes  or 


T  turnip  Oekto 
IS  to  cabbimcs. 


manaaiiwtiit.  Dairy  managoment  not  paitlculaitjr  ipiod  t  wo. 
man  In  ccneral  the  mllkcn;  milk  RencrSUy  seven  or  cighc 
cows  an  noar :  one  fcr  a  wager  milked  thirty  In  thrae  howa. 
QaiOit)  of  milk  depends  not  only  on  the  fwd,  bat  est  the  oon- 
ditlen  of  the  cows  as  to  health  and  fbtnesa.  Chafix^  diahe.  of 
charcoal  kept  In  the  dairies  dailQg  froit,  bat  the  oeam  dees 
notrtoeaoweU.    Butler  cenerally  salted  In  Hrkins. 

The  ahatf  oied  are  of  vadooa  breeds,  and  the  practice  af 
IbldbigtounlvarwL 

ir«rsf«  of  tho  bait  vvlaty  faind  oik  the  sandy  sollv  as  about 
Lowestoli;  Woodbrldffa,  (tefard.  About  the  mid&  af  iarf 
centuiy,  a  considerable  spirit  of  breedii^  and  teams  dnwiM 
against  teams  fcr  large  snras,  eatolad.  The  old  braed  were 
ogW,  with  slouching  can,  ill  shaped  head,  and  low  in  (he  fan 
end  i  a  great  carcass,  short  le^s  and  short  back ;  they  could 
only  walk  and  draw,  and  no  more  trot  than  a  cow ;  of  lam,  fay 
aiming  at  coach  hoisas,  the  breed  has  become  handsomo',  and 
one  of  tbe  bcrt  fbrdrMifht  In  England.  In  the  east  diiCrks, 
horses  are  turned  out  oT the  stable  in  winter  at  nighl,  abooi 
eicht  cTclock,  fatto  a  yard  well  littered  with  straw,  with  plenty 
or  oiten  and  barley  straw 4o  ea^  Iwt  no  hay :  so  tiuatco,  (bey 
are  found  to  keep  free  from  diwMsea,  and  work  several  yean 
lonccr  than  if  kept  constantly  in  ftftUca. 

The  kagt  fkttcn  early  aad  at  little  cxpeeiae,  but  ai«  not  g;i«a« 
breedenb 

Many  wxrrana  in  the  sand  district :  one  at  Bnn> 
\0fiO0  rabbits  In  a  year;  twenty  labUte  per  acra 


usual  pcodoces  carcass  defrays  rent  and  taxes,  and  tbe  skin 
profit;  so  that  no  mode  of  temif«  can  be  n 


Potitiry.    Turkeys  gcneraUy  cnlUvatad,  but  chkdy  far  horns 
w. 
Piftom  abound  on  the  borden  of  CambrldgtsUro. 
U.  PoUtical  Eoonomv. 

made  with  flints  and  giBTsI ;  aoma  canals, 
irkcu;  a  good  deal  of  fishing  on 
kbing  wool,  ^^mI  nii»«nt«»  and 

..^ cottagcn.    Says  and  ttlk  manafto> 

Various  hundreds  in  this  county  Incorpor- 
'  erecting  houses  of  Industry  for  the  poor, 
they  manuflKture  nctlliut  £r  the  flshets,  win,  dtc,  amTcul. 
tlvale  a  frw  acres  of  land;  they  ar*  aiUnirably  kept  and 
managed,  and  the  poor  Bve  like  the  pensioners  in  Chelsea 
coltoge;  but  these  hooaee  of  InAua?  have  little  ctlbct  in  lower- 
ing the  peer  ratas.  Tbe  best  managed  are  of  vcr>  cspenalvo 
tendency,  and  of  e^ivecal  effcct  as  to  comlbrt  and  marality. 
Those  badly  managed  are  norseries  of  idleness  and  rki, 
attended  with  ptat  discoralbrt  and  espcme.  Manhal  con* 
ciders  them  aa  the  grave  of  morality  aid  IndcpendoM  policy, 
and  as  we  ore  Infarmod,  by  agantleman  who  haa  bean  a  dtractac 
of  one  ef  them  fcr  man;  yean,  with  perfax  truth. 
lA  Obetactes  to  Improvement. 

The  great  abuadanee  of  gpune  bi  theccuntv  to  such,  that  In- 
otanocs  are  ghren  of  com  having  been  ii\]uT«d  to  (he  estrM  of 
half  and  three  fourths  of  lu  value  by  hares  and  pheesanti, 
which  arc  common  every  where,  and  on  the  send  dMiict  mere 
cq>eda11y. 

An  agricultural  •oclety,  called  the  MUftcd  society,  mecU  at- 
tctqate^  at  MUfcrd  andlBtvy. 


7788.  NOBFOLK.  A  flat  surfkce  of  1,8R8,000  acres,  chiefly  of  a  loamy  and  sandy  soil,  and  devoted  to 
the  growth  of  com,  and  the  fiittcning  of  cattle  and  sheep.  This  county  has  acquired  celebrity  for  its  geu 
neral  culture,  and  especially  for  (hat  of  turnips  and  clover.  It  displays  a  great  variety  of  practices,  and 
abounds  in  wealthy  fitrmcrs.  It  is  also  noted  for  the  estate  of  Coke,  a  true  and  consistent  patriot  (br 
upwards  of  half  a  century,  the  most  munificent  of  landlords,  and  the  greatest  friend  to  farmers.  Norfolk, 
In  short,  was  formerly  reckoned  the  finest  county  in  England  for  agriculture,  as  Northumberland  is  at 
prewnt  Mackie's  nursery  at  Norwich,  the  property  and  under  tho  direction  of  a  lady,  is  one  of  the  most 
extensive  and  best  managed  of  provincial  nurseries.  (KenVa  Norfolk,  1795i  Yoimg't  Norfolk,  1801. 
JAirtA^s  Review,  ISIS.     Dr.  lUgb^s  HoUJkam,  iU  Agriculture,  t^c.  1819.     Smith's  QeologieaU  Mop, 
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Otogrcnkieal  StaU  and  Cfrcumitamen.  [  ••»•  cmmqumem  fa.  iMditn  pimtad  in 

mutU  arf<ler  and  mure  tMckwanl  thui  8«fMk{  N.  B.      littf*  or  m  VMdtnff  fiv  .mwiil  9«w». 


r  rd^Ur* 


vtnda  •rveral/  felt  Id  tiirinc ;  MUuliriry  oT  ths  air  alflpctail  \tj 
the  fefu  oT  limnlmhtrv  and  r.ainbrid«mhlre  to  tiM  nmt  of 
5  or  fiUU/XW  ycTM,  whidt  U«  oa  th*  wat  tide  of  tho  oounly. 
SuH.    A  undy  loam  or  nndi  Kant  u«»,ti    " ' 


in  valuato'ivAtofthaAtMtrianNeiherland'i.  There  k  a  Mnall 
patch  of  M  or  warp  el«  on  the  borden  of  Iinooln*hlf«,  and 
of  rather  tUllvt  cL>j  on  the  border*  of  Cambridiwihlra. 

fTMrr.    The  ara  and  rtven  fiir  luvicaUon;  watcrine  panda 
■  ftmr  endoarat. 


fbr  cattle  made  at  Holkhatn, 


ich  to  a 


fiurcb,  ooI^oKiate,  and  corporaui  taUlaa  oue  U^h,  and 
1  under  lay  bwda  oue  fifth. 


bottoni  and  lidat  «ail  co¥ercd  vlth  aand;  vhhin  a  yard  « 
the  lop^he  clay  two  feet  thick,  and  pared  with  bricks  let  e  _ 
edM.  TImm  ponda  made  b>  men  from  Gloaeeaarihire,  at  two 
and  tixpance  per  superficial  yard.  To  divide  the  pondi  for  four 
firkb,  a  UrKH  stone  with  a  tutle  wrought  in  it  to  twccive  a  post 
it  nn-wsary  at  the  otntfi  and  the  port  iua  morticea  lo  racaire 
rails  flrom  tlM  kidei. 

2.  Property. 

Eatataaof  ail  Jms:  one  of  «5  JOOOi.  a  year;  oneef  MAXV.; 
one  of  ISjnoOl  ;  t»o  of  10,000(7;  man*  of  MUUI.  L«nd  arils 
curranti/  at  tliirtjr  yean'  pupchase.  Tenure  by  freehold  thrve 
fiftha,  church,  oor«  '  '  -*w    -_j 

copvhold  under  lay 

i.  BuUdiniM. 

SonM  noble  asett  of  prapne'owh ^ ^ 

warn  on  loo  laive  a  acale ;  **  they  are  alw^s  etying  out  for  bam* 
I,  tliouch  wliaat  is  preauiicd  cheap*  and  betiar  en  at^d- 

-  ~-^^ '^ •  •"•"   -    ---  '^-t  have  COM  300/. 

.■a-lKMiaas;  iMme 
P  hJKii,  surrouoded 

atstt  iMad  of  cattle;  vails  of  fine  wliiie  lirick, 

and  roof  of  blue  alaia.  At  Lydertlone  an  inuacnae  liam  or 
Ceke^a,  ronuining  tlM  arap  of  140  acres.  Seven  men  neoes- 
sary  on  the  gutror  mo«,  at  the  nnloadlAg  of  even  vsMon,  and 
dire  not  venture  to  tried  tlae  eom  for  fear  of  buroliw  tlie 
b^m ;  fermers  fond  of  immciMe  hams.  In  baiidlne,  Coie  has 
a^ibaiituted  milled  lend  fbr  nd«e  tiles  to  the  roob 
wards  to  all  locka ;  ftwit  edm  of  manfara  are  rotlefi 

with  tin;  mai^(en  theinMrlvea  plated  with  iron; 

tlM  stall  fence*  of  Penryn  liate.    In  building  walls  net 

loofed,  ihcy  are  drawn  in  to  a  brick "W  length  at  top.  Ume-waith 
ilU,  &e. :  le  fa  comportMl  of 


B  praaerraiivw  to  boards,  wal 
nme  naah  from  the  kila,  and  clean  sharp  aanaf  mtzan  wiui  not 
water,  and  laid  en  hot ;  ainrii^  it  up  so  as  always  to  lay  en 
land  with  the  lime.  An  excellnit  plan.  At  Holkhan  a  brick 
maim'ectory,  where  btlcka  of  all  forms  axe  made,  and  common 
liricks  are  cat,  Ave  poru  In  six,  throogh  in  varloaia  dtaecttons, 
so  as  to  give  half  and  quarter  brirks,  angles,  fee*  without  break- 
-—-  \  one  of  the  moat  complete  manufer — — 


in  ttie  kingdom.  At  Belwy  a  cqdtal  farmery,  labimrar^  cot- 
t«gas.  and  gardens.  Sharp  clean  and  daahed  on  new  palM 
found  to  amwcr  tlw  and  of  Imitating  ataoe«fec  A.  Youi^  did 
not  aee  a  good  farm-yard  in  the  county. 

CaUmfrm  much  wanted  j  siMne  bolit  of  IliDt-work. 

4.  Occupation. 

F«rma  large  on  the  dry  soils,  and  smaller  on  the  vet  ones; 
WOO  acres  arable,  tlie  largmt  mcaaurlng  from  400  to  6(11). 
imous  for  their  lirfprovements,  caorilcnoy  of  their 


r  in  which  they  live, 
ttranacrs.  The  ferming-mind 
B  mvoiutiona,  one  between  1  ;3r) 


•f  the  oomty  has  andcrgone  two 

and  1700,  when  great  Imprtyvem . 

at«ut  1190,  when  drilUng  began  to  be  introduced.  Coke  l«gan 
to  promoir  farming ;  and  tlie  South  Down  sheep  were  Intro- 
daced  about  tliat  tiroe.  The  great  iroprevemenia  fer  seventy 
venra  paM  efTected  in  conaoqiience  of  twenty-one  years'  leaaes. 
The  advantages  of  leases  aUy  advocated  by  Kent,  ('•oke  ad- 
1ier«  steadily  to  tliis  term,  whJe  aotne  otiMBS  are  rwiuring  It 
to  seven  and  nine  yean. 

h.  ImptrmentM. 
.    For  mora  than  half  a  oantury  these  lemained  stationary  i 
now  impiovemcnts  making ;  Norfolk  plough  hm  a  hifrit-pltchrd 
liaam,  wheats  near  to  Urn  aliace^  and  is  rockoned  iigtuer  than 
moat  wheeled  plou({hs. 

6.  BncUtsurer. 

Many  since  middio  of  elghfeenth  etntarv.  In  plantiM 
hedges  on  a  loimv  aoil,  the  plants  Ml»<laid  in,  and  die  hank 
over  them  raised  to  the  tuna)  height,  ttie  face  of-lt,  and  also 
of  the  ditch,  Ibr  one  fbot  or  more  brlow  the  original  sarTtee  ia 


The  adfantam  of  this  plan  U,  tiiat  thit  loamy 
om  of  uie  ditch,  la  viihoac  Aa  Seeds  of 


7.  ArabULand, 

PloMh  vlth  two  or . ,... 

serve  the  hard  bMia  ibrmed  by  ttie  aole  of  the  plough,  whirh 
fa  called  the  pen  of  the  land<  faecaking  tMa  up  fa  said  to  let 
down  tlM  riches  into  the  hungry  suLsoil,  dtc.  Cnltaie  of  tur- 
nips erreneoualy  stated  by  Kent  to  have  bean  ' 


hirh 


by  Kent  to  have  bean  introduced  from 
ttanover  oy  I'ownaena,  in  the  reign  of  George  I. :  —  doubtl*ai 
haa  Inrraased  sinoe  that  period.  Clover  very  general,  and 
wheat  en  the  clover  ley ;  tunJps  all  broadcast,  or  If  drtOed, 
never  en  rtdaelets,  but  on  the  flat  surihoe;  rotations  good,  such 
as  tumlps,  barley,  clover,  wheat,  fee-  Tnmlps  fed  on  with 
shtfep.  or  i^vcn  to  cattle  in  atalla,  or  the  open  vard ;  some" 
carted  en  the  sown  wheaU  in  Febmary,  and  eaten  olT 


by  ilaeepar  bullocks,  the  soil  being  ^ 
ten  oir,  or  mown  fer  soiling  or  nai 


ydriLS 


eifby  rwcs  and  lamtnu    Wheat  dibbled  in  aomelilaces,  a  prac* 
tloe  which  originated  in  this  county,  and  has  scarcely  bera 


Mi  loose  i  doveff 
gmerady  eaten 
-•-ices,  a  prar 

^ -,. arcely  be«_ 

adooled  In  any  odkcr.  Carroa  not  so  much  cnldvated  aa  in 
Suifbik;  a  good  deal  of  mustard  finm  Mandi  to  Wfabeaeh ( 
on  the  ricit  Mack  lands,  fbor  crnu  of  maaurd  taken  in  luccea 
skm,  and  than  wheat ;  produce  tnree  to  fotir  qnaeten  per  acre. 
Hemp  and  llax  cultivated  in  the  spots  of  ground  bekinging  ta 
houaes  of  induatiy,  and  in  some  ouicr  caace,  but  to  no  extent. 
t»aintfein  not  much  cultivated ;  Coke  Itad  400  acres.  Luoema 
at  a  few  ptMcas ;  mangold  wunel  introduced  by  8ir  Mordaunt 
Martin,  who  continueB  to  culUvate  it.  DrIiliiHC  and  dibbling 
of  wheat  and   peas  gcnerallv  pnctisad  oai  the  sandy  aoila. 

~ lua  com.  .Arable  culture.  In  every  departmenc, 

1790. -A  paper,  by  Kcat,  eoiltled 
miMd  by  Mai 


CokedrUUaU 

and  otlier 

notiona  of  shallow 


of  more  general 
p'oughlngt  and 


K  Gra9$. 

Vary  little  of  mtaral  tarf  fai  the  oooaty 
raceuttv  taitrodaced.  (67 Id.) 

9.  (iardent  and  Orchards. 

Orduvdi  to  moat  of  the  fkrm-hoasos;  aoi 
the  larice  lovna.    Norfolk 
ueedfer 


fer  bakli^  drv  in  ovens,  a  very  particular  operation  knovn 
to  a  fev  baUrs.  They  ara  rvpeaiedly  taken  out  of  the 
,  and  praaaed  1U||  with  the  hand,  and  then  pat  in  i«ain. 


la  Wood*  aOtPtmUahoiu. 


Ma  qucas  Toi 
tritntniniBi  of 
ichfiri 


e cMi-f planter, ^_.^ . 

n.  ^>om  1781  to  ISOr.^ebe  ntaii 
'i  dbtvo  milliona  of  feaes  and  shr 
>.  ^ievan,  of  lUldics««rth, -^- "~ 


1  to  1801, Coke  plttitedTli 

ens  of  trees  and  shrubs,  of 

n,  of  lUldics««rth,  966,000  traaa. 
cattle,  sheepk  and  dear,  with  the 
!»heep  aia  fend  of  U«>«k  flf  th* 

J  I.  /MMirovrHifn/JL 

i  good  disal  of  draining  done  of  lata  yean;  vary  little  lrfl> 

..._. .. •^  — Tti  marl,  lime,  gyp* 

pond  weeds,  bumi 


npiir^  nrc 


Btllr  b>«i^,   nrvr   ITq^ILl,    .LI 

as  It  It  t4Jilta.L,  hiu  I"'  I 
tinir,  and  \a  Anuiiil  i>l 
atfci4im,  tnii  1  h 

In  -p01i|JH  ^we4^M 

to    C   flllj    llHlll  

OUivv  a  E4trBrf«i|i|  TTiuili  fiirl' 
is  Lhii-rt!i  \rv%i4  B  *irUiJfn,  .  ' 
anil  w Uich  Li  waslml  mil  l'" 
roiitMi^  *nd  lecv  kiaiifr  m.-; 
Lu/114  utt-lii]U  of  Diuo  J  Hi''. 

turf,  Ikr.     f  eVa«F«  TUkH,  ¥tbi 


re.  Marling,  or  ciavinc 
r  an  unknown  length  « 
be  sands:  laiir     


e  |Ni.U|)flih<^  Inr   ite^n  ' 

or).  4U.^|v-J   iliir^JDn,   E- 


:  quantity,  twenty 
o  tlftv  years.    Sea 
.re.    llie  sea  mud 
imber  on  the  •ea'ShanL 
it  is  perfectly  black  and 
.Teii    burnt  earth  is  tha 
MS  of  cottagcn  who  bum 
.  led,  fee.  tagr  Hoe.    Home 
turi U'lous itml  Hii:CH*ful  >iiitMUhk k>M-i > I  nuHJ^aa the Oua*, near 
l.i\int  In  U»  Isu  i:;cpitiii  IJeuMi^.  oJid  otMltinuad  by  his  son, 

tlK-  1  r^MTVl  4fCF¥«lH^  tiv4U4i:L 


1' 


dn 

glvmK  way  to 


-Lie  birnidi^  (hpui:^-!^  in  evcty  year  hom  tha 
,      .  \«tr(uk  li^LL^i-logaed  sheep  gradually 

(  way  to  much  Uowna ;  fe'dtng  en  the  declina.  Poultry 
especialljr  the  turkeyj^owtaig  to  the  dhryneaaef  the  soil,  aiitt 
range  of  peatura.  Deroy%  and  pigeon  hnuaas,  fbemerla 
BQUB,  but  now  on  thedeclUb.  Rahbiis,  hans,  phpaMntt, 


partridges,  and  rooks  abundant. 

ia  FoUtieai  Economy. 

Charles  II.  observed,  that  Narfrik-alHnldbaeiU  tmtenh 
far  aU  tha  last  of  JSnglMid  t  few  CMHria. 


r,  and  by  Its  c  .. ^ 

tbeae  la  the  mmtMl  below.  It  prevenu  then  flceni  gjrmlnaiiag; 

7789.  OXFORDSHIRE.  An  IrreguUr,  luland.  eleratetl  turface,  of  450,000  acrct.  c^iffly  In  aratUm, 
and  in  a  very  backward  state  as  to  agriculture.  Tliere  are  rich  ffrau  land*,  subjected  (o  the  same  dairy 
manaKemetit  as  in  Buckinghamshire,  and  sone  natural  wood  Xaads.  llie  principal  agriculturist  and 
patriot  of  tlie  county  la  Fane,  of  Wormal«y.  {Davis't  Report,  179*.  Artkmr  YomuTt  Oj^ftfrdsMfre,  i909. 
Jiarikar*  Bevi€w,  isis.    SmUk't  Oaological  Map,  183S.)  ^ 


1.  Geographical  State  and  Circumstance*. 
CUmmlt  cold  and  Uaak.    On  tha  ChlHam  hills,  cold,  Ihoist, 

Sotfin  three  great  dlvisicns,  red  land,  stooelvwdi,  and  chll- 
tern,  or  chalky  hills:  the  basis  of  all  these  soils  fa  calcaraotu; 
there  la  alw  a  oonsidsrattle  portion  of  loamy  soil. 
8.  Property. 

_  -       .j^ ,  cnnFcn  wnrnw  twww  commcn  v  —^  .. 

•  flfSOOW., 


Fev  large  e<ta:cB ;  ehtirdi  lemnea  eeiT 
of  ao/noTa  year,  one  of  IX/XXM.,  one  or  TQOOf., 
•ndsoen. 

a  BnUdfngs. 

BUnheim,  £e  nobteat  in  EngUodi 
Btaaileataaig^rBcardcd  bjr  Youitg  I 


Mayl 


Bvunds  house  at 
— ~— .■^.»..,  ..;^^.»«  »,  >.iM!ii  —  -  *.~<—  wr  houses,  vhidi 
cost  about  VifiOOI.  building.    In  fkrro  bulldlngi  the  best  thing 

la  the  roped  atone  rldf  and  granary  stam'  -  "- —  -^  •■-•• 

~  y  of  alona,  covered  vlth  stone  slate  j 


i  vretchedly  contrived, 
ited.  In  most  perts  of  the  county,  tianicns  to 
ages.  Bfahop  of  Durham  baa  btiiU  some  ewy 
-  at  MangevcU. 


4    0<'rHpafimi. 

F^rrn*  Kiisunllj  imtlkr  t^*fi  In  m™t  o<h«T  rnontJMj  frw 
ah^i  Tf  iJ  ■  P  a,  f^-Hi.  J  J- 11,^  pf  fr/urte«AL  und  t  wcim  -i^w  i  *«r*  nr* 
tlin.nti  nm;  iriruv,  iJi(-|4-n  yeSTI.  t^4rniwn  til  CRyefKl  *CTf 
l^iipram,  4iii<l  iriiM  h  ivrjuiUrti^  A^cniiut  nt«  |4«e|k^ 

.">.    iftipli  Tift  itia. 

']']■»•  ['14- in  lbLi»T  |>Jcn^!ti  A  tvinf  KOhdai.tMMmlff]  inipliTnml, 
di4-]i  I'l  rmin  tJifiir  iu  dft  liui^Ek,  Aod  liu-BpAMe  of  mokinif 
tiX^fd  Tikiiwk  umk-f  llir  jJU^daiiCv  uf  iJbe  bot  }44IU^limail» 

yny  tudi)'  ni4iid<»^  In  urnml ;  en  Iteavj  laoda  tvw  cmupt 
aikd  a  (kli'i'*^  iMi  xi'f'  IaIIww  k'^l  an  |)linMitinj[  for  %bv  u^be  of 
ailiiTdlnc  roiich-^ana  kAvr^  ^ir  the  kht<«Tb  l^iis  til  Jjita^mttf 
an  cs.taniilTe  Ikrmcv  and  tBiidriUTvii7xir,  *'  ndct  aav  mt  laan 
w^«i  trhkli  B  natnl  talluw  u  ntvesian  i  twI  vtmi  4i  IbaMUIatf 
Hill* :'  baaib«m  tai  nun? cvunUet,  ami  emi J«i «d im  fw«i^.^ 
ct«iuibrH4HE!:^  ^fncli>»BT  Bi  ihr  ksmetiiticl  vVlicai  H>wn  «ariy> 
■tHl  clilirr  pkiwcbt<4  in  pr  Fniiiiil :  onfTi  Imnh.  A  itcantJet  vt 
Imlil^  culUvatnli     Tuini^a  in  luott  puti  bcLiiwu  bifu^i  tlikUi 
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Bpolct.  A  nod  dMl  of  Mlaflbtai  on  the  ChlHern,  aad  othar 
otttowu  aalU,  »lw  on  tiM  •UHMtawh,  vhicfa  it  diteAjr  UnM. 

7.  Grass. 

Sotne  Rood  mwdowi  near  OiiMd,  no  tbm  Ttaamct  nad  Us ; 
vinr  rich  ctmi  land  at  Thame 

6.  Woods  and  Plantations. 

or  oonddcraU*  rxtent.  A  grou  part  of  the  foreat  of  Which- 
wood  bdonxm  to  the  Rovamment.  Uraat  attention  paid  hv  Pane 
of  Woratlcy  to  pruninff ;  many  beech  woods  on  the  Cniltcm 
hilb :  lomu:  wood  at  Btcnlteini  ncflected.  The  natural  (bivita 
of  WMcbwood  and  Siolcan  Cbmr^  chiefly  of  liewh,  but  aooic 
mI(,  aih,  birch,  and  aspen. 

9.  Improvements. 

Pane,  Prat,  Davu,  aad  othon  are  of  opinion,  that  the  uri- 
eolture  is  much  suuerior  to  what  It  was  thirty  yean  ago,  chiefly 

AvMntheintroducUunora"-' — •^-  ^  ^  —-'-  -•- ' 

andth 

„.    In  1809 ^ . ,--  - 

the  estate  of  GrMt  Tew,  by  ietting  it  to  Scotch  farmers.  As 
this  orl((inalad  in  consequence  of  a  pamphlet  which  the  com- 
piler of  the  prcaant  work  published  in  18(M,  it  miRtit  be  deemed 
•  defect  in  this  sketch  Ir  the  circumstance  were  passed  over 
withoat  particular  notice.  It  will,  no  doubt,  long  be  recollected 


i  adventurers; 


In  the  county  as  at  least  a  ruinous  prcriccl 
'   I  the  very  mildest  term  applied 

jack  on  tl 

, lur  natural  aoHMfH 

we  shall  state  our  opinion  as  to  the  cause*  of  failure,    llils 


t  very  mildest  term  applied  to  fAilures  in  similar 

_  .      .  t  distance  of  time,  looking  ' 

fler  as  the  result  alibctcd  ourselves,  with  our  natural 


back  on  the  matter,  as 


•ulted  principally  Arom  too  great  anxiety,  both  in  the  landlord 
*nd  tenanu,  to  reap  m  lane  benefit ;  and  secondly,  firom  the 
gmtmnl  fall  of  prices,  botn  of  land  aad  produce,  which  sue- 
eeeded  to  the  published  report  of  the  Bullion  Committee  In 
1807.  Anxiety  to  Ineteaae  the  rent-roll  induced  the  landlord 
to  lot  the  whole  of  hU  estate  of  neariy  40U0  acres,  then  under 
nearly  a  scoee  of  tenants,  to  two  cuiiivaton,  Inuead  of  trying 
first  the  efftet  of  one  or  two  moderate-slnd  farms  under  the 
new  mode.  The  same  anxiety  induced  the  tenants  to  oirer  too 
Ugh  rents,  and  to  attempt  a  proHt  by  subletting.  Beftnrc  the 
estate  had  bean  eight  months  let,  it  was  sold  on  the  nrw  rental 
Cor  nearly  four  times  the  sum  at  which  it  was  offered  far  saltf 
only  ayear  before;  but  the  title  not  proving  satLikctary  to  the 
porchaaer,  tlie  purchase  was  never  completed.  The  landlord 
iMcame  Involved  In  difflcuitlcs,  owing  to  the  expanees  of  new 
buildings,  roads,  drainages,  the  purchasing  up  or  eertain  ovt- 
going  tenants,  and  other  causes:  he  found. 


n  had  bean  willing  to  buy  the  estate  held  on  twenty-one 
r  IsMea.  yet  thatlt  would  sell  much  better  if  held  by 

ita  at  will ;  and  was  tliance  induced  to  buy  up  from  the 

Scotch  tenants  the  leases  granted  them  two  yeen  before,  and 
-. . •- J  i«ll  the  estate.    At 


was  still  nnsuroeasAil 


endeavouriiw  __  

last  the  proprietor  fionnd  himself  with  the  greater  part  of  his 
iands  in  nand ;  and  one.ikrm,  it  is  proper  u>  obeervir.  was  put 
■ndar  the  management  of  an  Irishman,  who  randerea  himself 
I  finally  left  the 


probable  that  by  that  tloi 

have  been  mined ;  for  more  moncv  might  have  been  raiatd  hy 
mortgage  on  such  an  esute  in  1810  than  it  would  have  sold  for 
in  IMSO.    The  depredaUon  of  the  estate  has  been  attributed  to 


acres  to  break  up,  and  of  them  only  150  wei» 

ploughed,  and,  as  would  have  been  proved  had  the  convertible 
system  been  oontimied  a  few  years,  greatly  to  the  benefit  of  the 
whole.  We  regret  that  the  landlord,  a  moa  amiable  and 
patriotic  man,  snould  have  suRkred  in  this  businces ;  but  ha 
entered  Into  it  aware  that  he  was  incurring  an  extraardinary 
chance  of  loss  for  an  extraordinary  chance  of  bancfitfand  ef 
course  he  takes  the  result  as  every  man  ought  to  do.  Besidaa 
he  has  ttill  a  very  handsonae  fartunc. 

A»  m  trmk  t(fUu  ndrtt  ttfUtt  Baari  ^fAgriadtmn  at  tMa  thne, 
wa  may  mention  that  Arthur  Young  examined  the  caute  a  few 
weeks  after  it  was  sold  at  so  higharate,  and  drew  uparcnMrk- 

able  report  (a  M8.  copv  of  which,  from  his  offloe,  is  in  o 

aeaslon)  in  favour  of  rlootch  fannlBj 
the  first  edition  of  Sir  John  8incla 


I,  is  In  oor  poa- 

li  fanning,  which  was  publiahea  la 
ic\aLx%  Htubamdry  nf  Sivtimmd. 


n  of  Scotch  fimning  into 
tnu  ana  oiner  counties ;  wnereas  u  was  and  is  perfertlv  well 
known,  that  the  Piinner^  Magaxinc.  the  Scotch  larmcr  uour. 
lay,  late  of  Wiltshire,  and  our  pamphlet,  were  the  true  ran  see 
By  the  Ume  a  second  edition  of  the  Htutmitdry  tf  Stitlami  waa 
called  for,  8coich  farming  had  become  unponilar,  and  the  Re- 
port mentioned,  end  all  the  ramplimcnu  to  the  Boaid  of  Agri- 
culture for  having  introduced  it,  were  withdrawn.  A  eenaal 
account  of  all  the  oprrations  on  Tew  eetata  by  Scotch  mmafa 
will  be  fbund  In  Otefgns  jkr  PmrmM  mmd  Ann  BaMtt^s  in  <*c 
SeaUk  SlyU,  adapted  f  Brngiamd,  S[e.  «to.  181X. 

la  Livestock. 

There  is  a  good  deal  of  dairying  in  the  county ;  ttm  panna- 
nent  grass  lands  bt-lng  chiefly  occupied  bi  this  way.  The  prae- 
-I • lUrely  the  san '-  " — '-' — *- *-'—    *■^- 


tices  are  almost  entlL    ,  

butter  is  talien  to  London  by  waggons  from  al  tite  principal 
towns.  Much  mod  dairying  at  Alterbury.  A.  Young  aaked 
John  Wilson,  or  that  neighbourhood,  if  he  ever  fSed  on  straw  ? 
Answer,  "  lio  ;  ttratr  bt  a  good  Mmg  t»  Imy  on." 

Sh*ep,  the  Berkshire,  Uloacestcr,  Wiltshire,  Leicester,  and 
cither  hardy  breed*.  Pahe  has  tried  crossing  the  Ryelands  and 
South  Downs  wtrh  Merinos.  Several  other  proprietors  of  fama 
have  also  ttlad  Down  Merinos  and  other  croMOs;  aad  sosna  tha 
pure  breed. 

11.  Political  Economy. 

Party  years  aeo  loads  "  formidable  to  the  bonaa  of  all  who 
travelled  op  wheels;"  now  they  arc  much  changrd  fbr  th* 
better.  Birmingham  canal  and  the  Thames  of  Immense  im- 
portance to  Oxfmtlslure.  A  good  dtml  of  wool ,  formcriy  woven 
into  blankets  at  Wiiney ;  now  very  little-  About  the  beginning 
of  the  last  century  the  manufac.ure  of  polished  st««l  was  intro- 
duced at  Woodstock,  and  flourikhed  for  half  a  ccntur) ;  at 
present  nearly  extinct.  Steel  chains  have  been  made  here 
weighins  onlv  two  ounces,  and  sold  fbr  170f.  Sciason  from 
five  shllllnn  to  three  guinau.    The  steel  is  wholly  made  from 

okl  nails  of  harse-4khoes.    leather  breeches-making  and  glove- 

■U  the' latter  had  complately  left  that  part  of  the  cmntiy.      na*king  have  roccecded  to thesieel  roinufacture.  and  thelattn 

When  peace  was  oondndcd  in  1814,  land  fell  BtUl  lower;  and     thrives  weU:  firom  360  to  400  doaen  of  glovta  are  manufkrtnied 

finaUv  this  estate  was  sold  fbr  lev  than  half  what  It  had  been     ^^)}y\,.      .. 

•old  fcr  in  1809 :  but  aUll  (which  may  be  considciad  as  re-  12.  Mucellaneous. 

markabla)  for  about  double  what  was  aaked  fbr  it  in  1807.    It         Dr.  Slbthorpe,  the  late  preffcasoir  of  houny  at  Oxibrd,  left 

-waa  in  IStS  probably  ixK  worth  a  third  part  of  what  was     900/.  a  year  to  endow  a  prof«saor  of  agriculture  and  rural  eoo- 

^ van  far  it  by  the  purchaser,  firom  tha  change  in  the  times;  so     noray,  to  be  esUbl Ished  as  toon  as  the  F»ra  CrwVa  Is  complatcd^ 

tnat  avan  had  tha  original  acfaame  and  lala  wottad  wall,  it  is     This  will  not  be  for  some  jfnxu 

7790.  BERKSHIRE.  One  of  the  most  beautiAil  counties  of  England;  occupies  a  surCtce  of  474,000 
Acres,  of  which  about  200,000  are  enclosecl,  or  in  parks  or  plantations ;  190.0(iU  in  common  fields  and 
downs;  40,000  in  forests,  wastes,  and  commons;  and  8977  in  roads.  Its  productions  are  almost  equally 
corn  and  stock ;  it  produces  a  good  deal  of  butter  and  cheese,  and  the  breed  of  swine  is  noted  for  its  ex- 
cellence.  The  celebrated  Jethro Tull  was  a  yeoman  in  this  county.  George  III.  and  E.  L.  Loveden,  Esq. 
were  among  its  most  noted  farmers.  On  the  whole  it  is  a  county  much  more  indebted  to  nature  than  to 
«n  {Pearee*»  Berkshire.  119^  Mavor's  Seport,  ISOS.  MarskaTs  Review,  IBIS.  Smith's  Geologicai  Mmp^ 
1821.) 

1.  Geographical  State  and  Circumstances. 

Ctimalt  divarsifiad,  but  in  every  part  tha  air  pure  and  sahi. 
Mous;  in  alaeated  sitaatlons  pure,  piercing,  and  btaoes  by  its 
aharpnass ;  In  the  vales  reUavas  tha  weak  organs  of  raspiratlon 
^  its  soft  and  balsamic  (|nalltiesi  no  storms  known  in  the 
Muntv.  Aboot  Raading  vegaution  nearly  a  fbrtnight  earlier 
than  in  some  parts  of  the  county. 

Sstf  calcareous  In  general,  btit  In  some  placaa  gravel,  and  in 
a  fcw  day  t  vale  of  the  White  Horse  entirely  chdk. 

None  excepting  chalk,  Sarsden  stonaa,  a  sort  of 


k  lew  day  t 
MWteivh. 
large  siUceoos  pebble,  in  lumps  scattered  over  the  Wiltshire 
and  Berkshire  Downs,  and  fifequcntly  blasted  and  used  for  pav- 
ing.  In  tha  vale  of  Kcnnet  is  a  considerable  stratum  of  peat, 
formed  from  prostrate  trees  and  other  vegetable  bodies,  and 
.used  for  fUel,  and  also  burned  for  tha  aabas  as  a  manure.  The 
Bslies  abound  In  sulphate  of  lime. 

IFatrr.  Some  artificial  lakes  for  breading  fish.  Loveden  has 
me  of  thirty  acre*,  and  a  "  fish-house"  or  cottiNte,  with  an 
apartment  hi  which  are  three  atews  with  oovers,  which  lock, 
•o  as  to  prevent  even  the  cottager  fVom  stealing  the  fish.  Many 
gentleman  hava  ponds,  which  are  let  to  tenants,  and  prodncaa 
crop,  If  it  maybe  so  tanned,  every  third  or  fourth  year,  of  carp 
aiM  tench.  Tha  occupier  stocks  with  yeartlngs  about  two 
tnchm  lone,  obtained  chie|flT  from  Yateiy,  on  tha  neighbouring 
oontines  or  Hampshire.  The  breeders  are  about  eight  or  nine 
pounds  weight;  but  in  the  Barkshlre  ponds  they  are  never 
•uflkred  to  breed,  but  are  sold  off  to  the  inns  at  Henley  and 
-other  placaa,  wlum  the  poisds  are  drawn,  which  is  generally 
once  In  ftauryaars,  «nd  weigh  at  that  age  about  three  or  four 
pounds  each.  The  value  of  land  thus  applied  cannot  average 
laas  than  about  twenty  shUlings  per  acre.  The  ponds  are  re- 
gularly laid  empty,  and  the  flah  with  which  they  an  stocked, 
which  are  uniformly  carp  and  tench,  are  Uken  out  evaty  third 
or  fourth  year.  The  pond  U  afterwards  allowed  to  Ue  fallow 
for  the  remainder  of  the  summer  season,  and  is  again  stocked 
•grly  in  the  ensuing  year  with  yearling  ft?  of  the  same  species. 
The  poods  in  one  oarieh  are  all  su^Jact  te  an  abundance  of 
d  fith,  denominated  Pra«ian  or  German 
•  It  cawfttUy  destroyed,  it  la  weeidetlU  ihcy 


ahoold  Incraaae  wUh  the  rapidity  and  unlvaraalitT  which  tfaew 
appear  to  do.  Every  acre  of  pond,  property  stwi«d  and  weO 
aituated,  must  produce  an  annual  increase  of  tnuk  titjaltj  to 
'  pounds  weight.  If  artificially  fbd,  the  i 
Btcr ;  or  leas,  if  tha  posad  is  not  to  situafe 


would  be  greater;  orleas,  if  tha  posad  1 

recaiva  manure  firom  tha  circumjacent  lands.  By 
fish  here  are  generally  told  at  a  ahiliing  par  poimd 
particular  drcumslances  they  may  "^    *~ 

tanpenoe. 

2.  State  of  Property. 

LaigeettetaM  80001.  a  year;  a  flnr  of  5.  8,  or  7000r.: 
Craven  and  E.  L.  Loveden,  Esq.  the  largeat  uiupeietois ;  se 
handsome  seats  with  land  not  excoedinii  100  acraa,  and  i  . 
small  fkteholden  and  yeomanry.  Some  curious  customs;  at 
Enbome  and  Caddlewonh  manors,  belonging  to  Earl  Crarai 
and  K.  W.  Nelson.  Esq.,  the  widow  of  a  copTkoider,  guilty  of 
Inconilnency  or  manying  again,  lost  tur  freebench  or  lifo  in- 
terest, unless  she  submitted  to  the  caremony  of  riding  into  tha 
court  on  a  black  ram,  and  of  rnieating  some  well-known  eon- 
fesaionai  lines.  (See  Addimm't  SjMciSor.)  In  the  manor  ot 
Great  Farringdon  the  customary  tenantV  daughter,  on  bafaiK 
convicted  of  inconUneney,  was  to  fbrfblt  the  sum  of  forty 
pence  to  the  lord,  or  to  appear  in  court,  carrying  a  black  sheep 
on  her  back,  and  making  conihwion  of  her  otttecc  in  these 
words:  **  gcce perfe jiief giiwi poiitt UrU  wm."  Many  ettwr  cuii- 


3.  Buildings. 

Wtaidaor  Cattla  and  manv  fine  teat* ;  honam  of  the  yeoenaa. 
n  genteel  and  elegant :  fhrm-houaca  genetalty  coramtabla^ 
Lovedcnt  ample  but  ill  ananged ;  cottagca  of  the  pool  gen». 
tally  in  a  bad  state,  some  present  arectioiu  better.  (J^.  991.1 
Parmeries  on  oollc^te  or  corporate  lands  gciMrally  in  bad 
repair,  because  tha  Baas  for  lanawal  of  tha  laaaes  take  all  tha 
spare  money,  &c. 

C/kebey  Farm,  near  WaUliuilbrd,  In  1800,  the  property  of 
Lord  Kiensingtan,  and  formerly  reputed  to  be  the  laigaet  and 
moa  compact  Ihrm  in  England.  Rent  lOOOf.  per  aimnau 
Before  the  diaolntlon  of  monaslarlaa  It  bekiBteed  to  the  Abbot 
of  Reading,  who  had  a  teat  hear.    Tha  giaatUra  in  wWch  Ma 
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Itthci  wtrt  tteiMBiicd  la  jc<  acandii^,  and  iMMom  101  ^ 
is  Icnftb  and  clKhlam  In  IhcmIUi.    Tb*  aidv  walk  mn 


•li^twthi||h.faaltlwflMf  TiMtoa  gnat  lMl«ht.  and  !•  np. 
ported  by  Hrrmiacn  utnm  piUan,  MKh  tarn  janli  in  ciream- 
ftvcnca.  Thto  conitrucUon  U  obviously  Jadkiotui  hlsh  kida 
walk,  imlea  tied  together  by  croH  bMint.  would  haTcbeen  ka 
danffv  or  bring  thnMt  oatvanhwhcn  Ihr  barn  vas  fiUtnir  with 
c«n.  TbU,  a.  w«  hair*  Man  (7788. )» la  tba  oaaa  with  thaliand- 
MOM  kiffh.waUcd  bama  of  C«ka. 

4.  Occupation. 

Ona  tblid  of  tha  coantr  occnpfad  by  proprietork  Parma  of 
all  tkvm,  under  1W»  or  1«0  acrea,  bat  fl»w  acceding  500  aem 
aawidOTMI.ajaar.  CharacterofthcBerMiirafknner  itanda 
kMi.  <*  A  hoapltaUe  ■lyle  orilTtag,  Ubcralttr  of  nntiinait, 
aMi  tndepmlRiM  of  ntoclplc,  are  diaracteriatJc  of  the  Berk- 
■wra  femcr ;  to  which  he  nnitca  persevering  Indnatrr  and  bi- 
tyitylnh«idealtoy,whtehwndegblinwara<yoftfaacwnfcru 

The  Borkahlrc  waoen.  on*  oT  dta  Hghteat  and  beat  hnpl*. 
nMBUoTthe  waoen  kind.  The  lort  of (&«u|^  chain  deacribed 
and  rceommended  bj- " —  — »««  ■-  ■ « -»-- 


d  by  Uiay  (y7&6),  U  fai  uae  on  an*  • 


"the 


i  la  lo  prcTcot  the  draught  of  the  trace  hotw  fnm  palltaig 
the  thmer."    The  ceuntj  ploaah.  a  clnmay  Iroplenu — 
ploui^  (87  Ui)  recently  famntad: 


with  wheeU;  a 


"  to  preaa  in  the  cripa  or  channels  nuHl*  by  tha  oenunon 
ploai^  that  no  hailowptaoai  mat  remain  be  the  ic«d  to  b* 
barled  loo  deep,"  ttc.  Tnia  tort  of  improerment  lansual  among 
aafiatamr  agricultntiata,  who  hare  one  ImplcnMnl  Invented  lo 
correct  the  fkuha  of  another,  both  of  coane  bad.  A  number 
of  other  Invcnthm^    including    a   curious   hand    ttarcshinjf 


machine,  Ingmioaa  enough,  but  quite  unneoeaaary,  are  fUnired  , 
and  deKTib«ld.    The  Duke  of  Ulouccater  haa,  at  Biinhot  Park, 


&  Arable  iamd. 


Plough  gencrady  with  fiaar  ar  Awe  horiaa  at  a  maiVt  pace. 
neoraellL  bad  two  fiurma,  one  of  800  acret,  ruUlTated  in  th* 
Norfolk  manner,  and  another  of  4M)  acrea,  managed  bi  tit* 
Flemish  manner ;  4M  of  the  fermer.  and  150  of  th*  latter, 
were  arable.  Tb*  whole  delegated  to  th*  care  of  N.  Kant,  of 
Cnla^  Court,  land-agent,  andauthor  of  **  Hhds  to  GtmUemm  <ff 
LunJed  Proptrty,"  179a  Ky*  culUvated  on  Om  Royal  fimns 
near  Windsor,  and  on  the  Downs.  Some  hops,  wond,  flax,  and 
other  ptanU  not  usually  cultivated ;  seventy  acres  of  lavender  at 
Park  Place,  on  the  sld*  of  a  chalky  bllU  originally  planted  by 
Otnaral  Conway,  who  diatUlad  it  bimaaif  athis  coke  manuflK- 
tory.  As  the  plants  die  ther  are  replaced  by  others  from  a 
small  nunery  plantarion.  It  Msgins  to  flower  about  the  and 
of  July,  when  nearly  one  hundred  women  and  diildren  are 
riimkijad  hi  catting  ofTthe  flower  aplkca,  wMch  they  tie  up  in 
bundles,  and  send  to  the  adU-hoiM*  In  bMketo,  carried  bv  two 
man.  The  lower  part  of  the  stalks  are  then  cut  air,  and  the 
heads  ai*  put  into  th*  still,  and  diadUcd.  The  chemical  oil, 
bel^f  aaparaiad,  la  pawnd  into  copper  Jars  ftrnlCb 

7.  (7r<ij*. 

About  on*  ftfth  of  th*  connty  and*r  parmancnt  graia,  cxchi- 
aiw  oTthe  Downs  and  wastes.  A  tract  of  ao*ll*nt  meadow  on 
tla*Thames,fhnn  the  windings  of  the  river.  105  milea  in  length, 
Uttle  irrigated,  but  a  good  deal  flooded  after  heavy  rains. 
Baoellcnt  ateadows  at  Heading;  those  on  the  Kcnnet,  over  the 
atiMnm  of  peat,  of  rather  a  coanc  quality.  Manuring  meadows 
not  general,  dioogh  they  are  fcr  the  most  part  mown  oncea 
year ;  upland  pastures  manured  when  nnown.  Herbage,  plants, 
•ad  artfflclal  gnoes,  a  good  deal  sown.  Meadows  cMeAy  fM 
hy  aaan  ykarMM  «•»»  awwn.    Th*  dairy  farmcn  aceupy 
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e4\«  pfMHT  Rplami  gi^Hiy  dUfKktlw  Uhi  iIm  tjrttdetinf  iluhiti  tin: 

A  buti  I  fuTTj  ttTrt  Hi  ma.rhii  i^anilnt  4j^  «rr1i«^rd  a.|  IWatdicgr 
wtv^rc  vnlvfLt  Ah-  rfei««d,  tn  unuil  HfiuinUtin  ^  n^fivwii  ful  tlie 
Ijn tdan  liTui  l(.-ith  i ctaTUila.  Bi^  cAtjilm^  frmdii  f<<f  Ulr  LwidDn 
^^■lant  ;  femil  npyln  ilHTr  *ial  at  ij^Swr  iNtarci  i  t«ll«  t.  uitfT 
mulvi  v\d  m  fp^tjA  "Kinj  H^vrHn  gfMwn  ikrr  nurkn,  Nrar 
A  L>dnj[L>4»i  u)  oFchard  Jir iwvnIy'Qnv  blidcs, cdutainiiiff  ^ I  ii^i^ 

'j.    U^oofis  ^ntf  i*inntal*trmM. 

£imirt  cif  V^'mJ^^kC  KofF^i,  1>«447nglng  to  lt>*  etvwnj  MM 
M€ttA,  incJUilinjt  W'^nl  Mini  vaft^  ^  jvrivBt^  ftmHr^,  caUid 
Kenu  LaAdA,  i-^j^A*  jurmi  crtrrcKKrb n wnla  miO  tarn.  T^ 
tiifraM  ki  uimIet  n-x  pfuvMtirnmt  and  iii]Hrlnt«idaifa  of  a  loil 
uiLhlen^  wlw  wnmuj  hH  depuij  Ueulvnanl,  tlw  rangen  or 
bead  k«i(f«n,  of  th«  aivanU  wa)i«,  and  the  tuider  k^iih-n. 
Unai  imrl  i<  ihe  Umlm  m  the  iami  mA^,  a*  W^H  w  (hat 
n^iAtnid ,  la  Uiily  tvamtlsAv  and  plcturbque  In  i||ifiaBrwnce>  tiot 
fuEieii  or  ifilkWwHi  ta  thf  heart  In  «ucb  a  way  as  to  ^  lit  fin^y 
tiwfwL  Thk  Ti^,  or  mJldew  ai  Li  U  caUod,  aueinsla  twth* 
nfimral  vntciM  f3fi\L^*.^,  aihl  U  fsrUcul^y  &iel  io^ohIl  tnu, 
vlUiLh  ut  I-^  so  nwnita  MP  Leniir  LMijrt  v^tha  oak.  asii,  aDdtHhen.. 
V'sticKU*  nMLTift  pUncoiL.^kiu  an  diilirnru  aitalH,  anwcJa^r  (T 


1^  aSIWCJatir  (IKPI* 


.  ,  _ Tham^  mvadovat    ^al, ^.,  , 

LttLj  liefin  inwle  lim  ihv  firrir  nf fllaa  rJnlnT'i  J 

l:lm(Hhn<:p  uiwttiT  Ih*  tllrpnkm  of  hk  ran  fOMlUgaM  im-nspra, 
i;hri>U',  ftan»%  and  Towanl.  liie*  (fritiJ.  JV%.  Wl-  vf l^.] 
lU.   ImprotjrtHi'nii. 


iMErifl  |kiri>  Qf  lln)  Thvue*  mfwritnra^    Jtomaiim  ptlHtJiilKiaa 


I  nrrrmnt  dt  t3ic  ctiilUTi  ^  Gem^  Itj-'^ 
' "  J'llH,  i«  ciTm  at  of  Ihr  gmUiH  nariofuJ 
UM^b    ■    ■     ' 


I,  by  If  anr, 
botJi  Ln  fann  and  rond-toorli,  nnd  iIk  iittmphi 


«  lat«  ti^Viud  tlie  lijutlvmbuit  |pLLiiy;h^  hihI  mLch.  vhU'ti  t«o 
'»imt  ^iiLiil  hn  L-ulUh,  wlU  iibsu^Vi,  EH]  the  Ll^ht  M-\\^Xl^^r^<lf^^, 
■\r\  iit-rti  adAt.     I}r>|iiln4  En  ti«  K«»e^  m*JiTHT  4  *wd  d»^l 

titu:iuHd  :  ihv  dnunk  fiLled  wlih  itrav>  rubbi^  troav  ^rkk 
jjnst  wc^d,  CJndcTTk,  «f  HTav«li 

I'^lT  ii«A*f  hi  a  manurv  almost  pe<m<UT  lo  Derkihlret  thntijj^i 
iTies  mijtht  l«  ottcninHl  Tiy  the  Mine  irnxjaa  a  hkf¥«*4  J^d  «f 
^inilar  iqiaAlJiT  aL^jHttiis  salI  «rfr  ki  olitaj^ikql  \ti  H^llawli  ml 
dw  a^ici  iiiii^nid  vrLi  uu^  itiH«t  and  totnetim^  Myv-  4  (•  (tita 
CAiinm.  Jn  ihr  Ti'Oir  iTi!^  pc^t  wni  ftrt*  tuiflTt  In T^ewlniirf , 
bf  «  Tlnomv  Kudil,  vhrj  41  ihe  umd  Univ  i|irvid  lilt  aahs  dti 
t^'gitn,  for  «hJ.i  h  ihf;  >i«tr  tvnr  iknrr  Uvn  Famous.  An  acr« 
of  peat  laiHl  at  LhaJt  i^nuiKl  sold  twi^H, :  it  haa  dhoeaaM, 
arijt/fd  Lnjf  (ti  lu  >]uaUi }  p  fijr  J<  a.U-  and  t^JOfx,  and ,  la  one  InsUorr, 
F^Ai-lic^l  a.1iijul  Mrtf-  |tatf  ai'Tf .  liter  tlie  riratuni  nt  pvftE>  vhlcti 
Li  «tirMl  live  nt  :>ii.  (Wrf  iln-p^  tt  ■  Kand  mi^lJciie  Kiil,  Sn^  under 
till-  }iem  |4  KiaTiri.  'Jhr  ]K*t  TarLn  Ln  nJinlr.  tiul  |be  NinrklA 
m  Tv<;4«t«d  tlie  bnti  arnJ  Jj  uwd  (cr  MniWi  th*  «bIh»  dT  whlfH 
nf f  rcMMt  asieeraadf  and  haw  dvr  rT<*]4e>t  f^dour.  ^'hac  i* 
burnt,  t™  lal*^  la  moad  w$|.h  [urT  and  'Cihcr  Hthianm^  w  bl«h 
elrm  tt  »  |i«l»wHttiti  tlltfe.  1 1  K  tuualLv  diift  v|d^  a  limf. 
Iiandlttd  spU^i  Eiwm  iha  nnddlt  of  34*y  hi  tli*  »nd  ef  JuAt,niHi 
li  cimrt^vd  flmni  tH?  tpot  In  liula  wheal bUrovsa  Ed  a  ihatt 
[11^41  tr^p  w tun"  Lt  Li  ifir«ad  on  theanmndf  aard  aflvifiivBbaiti 
a  xtM^  tbc  |iJ«ci!i  ar^  iumt<d.  "tlla  b«lng  flqae  ar  Bar  (UlMa 
tv^  mird,  4  lUap  If  iiijib!  In  i^fe  m^ddl*  drtju  \j^am  whara  l&a 
^aX  U  tjHT^'l  i  ami  in  Hi*  cmii*  of  f  Hli  fetSp  pima  varr  *l^ 
ti«jt  i*  inilp  whirh  iiafnpi  iichinl,  liw  Ha;  iMtmniuinlirtlei  kkww 
Tlj  th^  m\  x4  ihf  hfap.  'WThti  il  h  nsmf^cu-ij  li^iwl,^  m  ad- 
ilitJan^i  qKmiiiry  n/yHvi  1*  nut  u|ii^  rh4r  heA|i,  artd  thJtefw- 

Inkt4  A  n»Lrltlh  or  iX%.  \-t*i^t,  ai  >^kL|i'k  ^uH-nin,)  h  tiol  4|i^irov«d 
*r,  hain  fertdurrk  ].w1t1/^^{»  dt'Pp  irnc44gh  {n  eiUnjnibth  iJt# 
lirp-  t'lu-  Itrnp  U  itomniuAlj  4if  fl  (-irLMlnrfrinnt  vi<l  rUhtr  iLa 
ac  tin|>.  Ae  flTfi  IL  il  THT^  Mnidl ;  hut  at  Injif  il  L»  tonwtlmd  i-mm 
At  itirrr  jsrili  Avryt  anil  &|k  ciT  «Cf(.'n  ;nnU  In  dlamelpr.  Tho 
■.thm  l»r|nj(  ridjlbn,  VT  rtniTLjed  avi^  Jn  uiirctternl  rum,  19 
a  I  Lq-ttuii^'e  Hirneijmet  of  twmiT  rrtbli-t,  and  ivuE.  tnio  a  htniM^p  tir 
iini'krr  a  4ird,  H3  kj-Tii  tJi^Tii  Cf^Vtiii  ilw  art,  till  tisitj  mm  «Mii«d 
tu  tie  puE  in  Ebc  itnmnd  1^ 

r.|«  iifi»j/  Hmg  nj  Hppf}fii*ff  pw<  «*Vi  II  Slorrh  and  ApIL 
"^hiTf  At*  pett^h^iy  inkvii  In  k'aTl^  And  vvtt  tan  iti*  ^Tocmif  ba^ 
t)fi.'  <ir  allhif  Lbe  fccvd  la  uimtn  an  'he  1«nd^  Thv  qua^iUly  la 
u^uaIIt  tTioqn  iwtfirr  Ln  lifircn  WlivhefclsT  tnibrh  ptr  'KT^, 
arxi^rcun^  |j]  I  he  Mil  «Ti4  rmp,  Tt  11  sii|«po«rd  that  U3olarf^ 
a  (|Eiaiii.^ly  vouJd  \t:  Imjurijutn  For  barlo^,  whml,  and  pea*. 
tiuTv  ^ra  nof  in  muc  h  cbtiiniriii«n  X  hut  fur  ail  Eorti  l/  aAlncUl 
crM*,  mcR^  CApcdaliy,  th(7  are  pfipfrf-h<l  ta  ail  utlirf  nunurct. 
Tpt  Lumlii*  ihef  i^iat  to  iirrveitl  the  rura^^  rtf  ilw  il^  ;  jta^i  in 
Hia^  invLi  Ur  Afrratn  nchon  on  Hit  arrr,  iTinnurhl  it  |ih  adlei, 
BTTp>.hii-liie  nMHy  a  Idi  of  iun  bvyufnt  «hnl    It  "FMild  bafv 

ai e| dill  'wTdviHil  tfmU  The  rflfct  l»  aup|wead  U?  lie ofno  lorvar 
nrxlLcHi  ihan  two  Trefi-  On  maadBV  land,  tram  AfWan  In 
tw[>n[y  buth£l4  may  adv&nUigCOtl^r  b*  F*'^!  tfaej  ^taich  ImpritVa 

^u  pitTlurLiUir  tmh«l  of  ?iinWj  loiv  homed  pwaC  eovmiHnt 
>  il;ilry4]i);  Int^'l  n>  liii^  V'^H  of  [hv  tii]p  {rf  ^^Nia  Hone  {  hiada 
lutllrr'niade,  uwi  hhtw  riigtm  aftlH  ilngieXllDaQHta-  Uod. 
e  .Lm-i  »  jiotxl  del!  furilcd  in  mmj^  ^liatit  Htuoj*  |*arish 
r  >  <  iii><j&  fstr  chtH-mn,  in  iht  I^UIIXT  f]^  liinv  ^pti  l»  i  eTk^  anf  OH'  intnl 
El  >;-,3ntt  tljirvur,  II nj  erll  bh^tlwr  tl^t  t^ir  ilnitsn.  Th* 
c.Lr.h  ate  well  vufkrfl  wtfjl  LlW  tund:^  tfjen  wimaKid  Inio  a 
•oi'dim  mould  iU  tl-*  ihspei^A  floauT  pirt,  and  id|i4-Banll  lUl- 
Iwnclr^  fnjpn  britai,  t^ti^t%t  of  1"T;Pj  kn  an  aIft  *piifttn«n'  i  In  a 
Oil,,  wli4M  m«^1Vn  l(Vi1«rnE  Itl^lr  vj^nve  like  »  JJlrte  BplMe.      Rait 

1>  ilHin  niLiliA]  ow*  ibccnpiw  xl»Tf  i*Ft  M"TM"'  'fl  brine  X 
*pi«hL.  -.'pJh*.  Th»  inHk  i»  rafiiv*i*d  irnm  thr  A«td  lo  Uvr 
dnirli-*  tn  what  li  ceiled  m  tJipkanli  dfa»n  I7  a  h□r■6«r*H^ 

AA«^p  a  nsLKr  l«wd  knnwn  Mt  ihe  Me»k^hiiT  tnlM,  of  notfv 
i /C^.  !«(]V.] ;  irfmnulf  m's^nS,  |iut  In  niEub  Iv^  tti"'It  tfurn  mt:- 
tnrrir  ;  ll  !•  tmiw  .ijlHruJ*  to.  Iw  mat  with  yurc  ;  IIm-p  are 
CHTrntdnwd  41  **rT  Imrd**  wmX  iinrUL-uiArl.^  admiiwd  ftir  th* 
luir  ^iriing  Undl^,  jnd  fcr  f<iELli[t|f. 

ffiirw*  (if  iht'  mnimijn  be«Ky  bl<dtck  tat*.       F^aren  catnsi- 


, Iwiflj*  ^•'1'*  ' 

tlic  l.ondnn  dr4i^-  . 
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Part  IV. 


with  tlw  CUncn,  uam  mon  oanuiMii  thM  ilM  van  nadv* 
Imtd.  WlmvTOT  then  b  ■  dalr*,  ho0  uc  kept,  oat  Qm  ■■« 
not  counted  •  proAtaM*  ■tack  to  b*  MTwlth  what  wooJd  attmu 
ratti*  or  dawp.  Carcaw  chlafly  mad*  into  bacon  {  cnrad  In 
tha  uMial  wai,  and  driad  In  foomi  baated  with  wood  or  coal. 
Lovedan  has  a  bacon  houaa,  baatad  bj  a  Move  and  1i»»-  In 
farm-houaat.  much  ia  imakaKbiad  in  the  chimnCTi « tett  vt^ 
•>«^  wMAla  mppoied  tolui««  tha  bait  flavour. 

992 


JIaMtta  kept  fai  warrana.  In  one  or  two  plaoea ;  and  ana  a^> 
tlcnun  rarmtsma  rabbtaofapura  while,  Iha  akiua  of  wUdl 
aail  ******  tot  trhnmlauBb 


Pimthy.  Near  Oaklnnham,  many  arc  crammad  for  tha 
anaikct :  they  are  put  np  in  a  dark  pUca,  and  crammed  with  a 
paila  made  of  barlFymeal.  mutton  suet,  and  tome  traacla« 
•«r  coarw  niiar,  mliad  with  milk,  and  are  fnond  to  be  com- 
pletely  ripe  fai  a  IbrtnlKbt.  If  kept  Ian«er,  the  frrer  that  la 
-'1  yfj  this  continued  etate  of  repletion  renders   them 


ted  and  unaalaable,  and  flreqoently  killa  them.    In  the 
part  of  the  oountr,  many  Kcese  rnuad  on  the  eotnmon. 

Pigmma  In  conaidcrable  number*. 

Btm,  not  very  common.  tUx  William  Kast,  of  Hullplaca,  • 
ca!etjratcd  apivist.  In  the  fbreat  district.  b«ea  an  most  com- 
One  gentleman  removas  his  hives  to  a  heath  at  tha 


Dter  kept  In  several  parka ;  UOO  fallow,  and  300  rad  dear. 
In  WtaidsorOf«M  Park: 


18.  PolMeal  Beonomg. 

Roads  Ibr  tha  moM  part  good,  aspadally  ssnee  a  part  baa 
been  put  under  tha  care  of  M<  Adam.  Gnvri,  flini,  or  chalk, 
abounds  in  meet  plaoea.  Canals  and  naviiiabla  ilven  a»  laiar- 
mrsad,  tliac  no  pan  of  the  county  Is  ftsnhor  than  twehre  mllaa 
fitMn  water  canrtaae.  Cloth  fbr  sacklnc  and  hamaaocka,  ma- 
nulbctaTMl  aiAUMdoo  and  Mafalenhaad.  also  aoma  asU- 
doth,  and  rush,  and  twine  matting.  Cotton  mills  at  Tapiow. 
Paper,  and  format  ly  blankets  and  other  woollens,  at  Ne^my. 
A  parchment  manufkcturt  at  Oakiiyham.  At  Baadlnn,  • 
pin  manuActorj,  aiid  the  weavtaif  or  galoon,  aatlB,  ribaodk 
and  other  light  lUwics  ;  a  floor  eloch  manolbrtocy ;  twine  aad 
rape  making ;  sail  making,  sacking,  &o. 

Tki  BirkMrt  JgHtmUmrwl  gpcfs^y,  a^ahliahad  la  1T94. 


en'u" 


Ilia  TLKT^u  ;    I 

■  l«  rsiM.d  In 


h  nliio  u-cti  Bi  aJ«k)a«ivr  br  ellli 


it'sifrt     I'rwIuL'c  af  llie  ^*€*em  b  tomdHi 


t,  celt,  el*vt«,  E'hub^ 


&C. 


II  |»  ravMiA  ffiT  »iLit.-n>Lii^,  and  «»rtt  io  Band  firofn  Han- 

■       ■  ■>mr\  ~ 

■arp  I  (iDul ,  and  )M9Th, 
'if  U»  HiunLjp  in  tfM^  ^igriit  ate 
.  nu,  chilly  mi^t  ^hamjM^  rod  I  |>ljij<«i 
.  jUMV^^t  ""i  iluTjpwn-  MjiSuwii  ftfmmlr  tawnJit 
In  gmA  idhtnclaitcc.  Irat  naw  e«n|j«EwtiTcjy  pcarc*-  (jnai 
mlM'hkd'  ittMW  bj  ihv  uie  ij  ini&lL  niislud  iHts,  whif h  take  |ha 
Ainilati  Of  h^. 

Iht^^Jbr  n-nt^  inadi  an  tha  r-a(4*ii«i  biLISf  as  tUrradT  d*^ 
i4M^b<»l  1,44 rij' I,  In  tht  TdJ<?  in  1^  cvinmon  maAAtT^  Ttw  wa- 
tm,  wliiLh  HM'  thTDELRh  l>9iU  of  Uoe  d4|«uv  ^lai  iUung^ 
iOUii^Ut  *•  HI  L:iiirL|«Tth4in>  4pch 


SL  Property. 


a  year  among  the  nobittty. 

the  gentry  I  tenures  chieAy  IVcehold.  somi 


SOOOI. 
copyhold. 


anaosig  the  gentry  i  tenures  chiefly  lYcehohi,  some  copyhold, 
and  about  one  fbrtleth  corporate  or  ecclesiastical.  Esutaa  nn- 
dar  the  see  of  Ulouceetec,  leased  out  on  liras ;  those  of  the  eor- 
]Mratioa  of  tha  city  tha  same  t  usual  fine  fbr  renewal  offa  life, 
pne  year  and  a  half  of  tha  Improved  annual  vahiab 
S,  Buiidingt. 

If  any  handaome  aaatt ;  fitfrn-houaas  and  cotlagM  <"*  *!*• 
rotewolds  built  of  lireeaWne.  and  covered  with  stone  tiles ; 
oAan  as  many  on  an  estate  or  lOQf.  a  year  as  are  required  ibr 
•  iarm  of  MIDI,  a  vaar,  under  tite  correction  of  modem  Im- 
IS,  noeever,  of  a  moderate  slie ;  wheat  stacked 
.  CotiMSi,  as  in  roost  connHes,  naglected,  and 
lanie  iudlckiua  rHaaika  an  the  anliiact  by 


4.  Oeeupatkm, 

Ffetms  dllTar  much  In  slaa  i  fbw  cseaad  lOOOL  or  Ml  sb«t 
effiOLayear.  Home  gracing  fturroa  to  the  vale  of  flOO  acres, 
bat  ilOO  Mid  300  moie  common.  Lewes  of  three  yean  moat 
aemmon,  next  of  savas  years,  not  many  of  fimitaaii,  and  thoae 
of  larenty.oae  on  eorponue  property* 

5.  Implements. 


i  • 


7791.  GLOUCESTERSHIRE.  A  turfaoe  of  nearly  800,000  acres,  in  three  natural  tUviaiont;  the 
Cotawold  hills,  the  vale  of  the  Severn,  and  the  Forest  Lands.  Great  part  of  the  oounty  to  under  meadows, 
pastures,  and  orchards ;  and  cheese  and  cider  are  its  known  agricultural  productions.  It  Is  also  a 
manufiu^rlng  oountv,  and  its  ft<ie  broad-cloths  are  cdebrated,  as  well  as  its  iron,  tin.plates,  and  pina. 
There  is  no  very  eminent  gentleman  agriculturist,  nor  any  agricultural  society  in  the  coun^,  but  Dr. 
Tennant  fltrmed  a  small  estate  on  the  Chilterns.  {Turner^M  Report ,  1791  Rndge't  Bepori,  1807.  Mar. 
ekafM  RcBkuf,  1818.    SmttkU  Geological  Map^  1881.) 

[.  S^ogrmthicai  -"^iaft  nnd  Vircumrfnntt'w. 

ttiwmdf,  (■□I'f  liticl  tilMk  on  tlir  r.^wodd  UWU;  mlU  iri  |bff 
^iilv,  «hk^  lin  iviHm  tn  the  iniilh  viulEi^  j  im  Lh«  lamiv  ■Hjtiii  of 
tbr  frmii  dJ^rlcI,  the  harrEM  1^  «oini^iiae<  fui  4  Tuo'Enijifii 
*ar]Jt-t-  than  hi  the  Tale< 

S^tii  of  Uw  ilHiaiWDMt  U  all  nJcilwoak  Ir^rn  4t  iioTwbns^^ 
tii  tlu  v'l<-»  a  fine  black  loami  «r  fcrUle  tnl  Io4r),  and  In  sonM! 
I^Lai-h  b  strong  eta;  an^d  prat  aarth ;  the  fined  vAi  b  |ttn«t:sUjf 
aandr  lottn^  und ,  ot  ymtj  carthr 

Jajpurtf^i.  Niriir  Ln  ih£  Cdl**a]4a,  but  imfi  vhI  caaA  In  Iha 
<Fb*vt  iif  Titmn,  bcHh  vurkedt  \«m  li^unl  kn  Um  nmestana 
vacki  (?f  Iha  k>per  |an  of  the  t^ale ;  not  wvrled.  Thmigh 
livn  en  be  abandanl  In  the  Fknwl  of  rHe^n:,  ani?  a  uiiall  aujB' 
tllj  It  raliulp  it  beiB||  fbnnd  nwr*  piufit^Uf  u  hrLtu  tlit^  rkbrr 
am  J  LBnc*4)lr«,  wbkh  to  bun»l  w»lh  iha  ru>r  nf  Ua  totrnt 
rati  iirCMl4nm>  and  plalastbt  ItittJiU'  r.ail  phu  TiuciKnini, 
whI  wDtkatl  xt  1,  ^bailow  ^keiKh,  fbr  ««nt  of  iirc^ttr  miichLTWii' 
10  iEKbsu<4  Ihr  wfA&t ;  lh«  wti  dellcciud,  kUctim  mnl, 
smith"!  C1J4LI ,  And  Utnt  coaL  CLi|«ane  and  f^eMan*  Eound  In 
v^rkiui  |isit«  Lir  ilu  fu<f«t ;  iiartiit  ilDn««  grlmliiatiH,  ynUwf 


on  like  roCuvfildi ;  In  the  vak  a  c|un««  swing  plo  _ 
trfTt'i  ilrSLLnhic  v''"^b  itiur-h  In  lu^  vlih  tTn^  tinimi^nHl  drjiiglM 
ait|.i''lF'itl>'iik,  arul  in  |Hr  liJd  nit.  \'a.n4nu  |uj[truT^  I^Uuiilu 
aikiJi  cHhrr  |iiniLt:'iri#>fH»,  4k  ^mtU  «i  thrr»hLnj(  WlJ  »i(«j<'*inB 
inaii:hiniM,  LiienMJucnl'  A  thistle  nlrnviT  |.Af-13l-l  iniurlW 
eitr^tlngi  Liit  iiifm  Ihfitiip  (fMrrritult  arnHi^ll  a«n  oKn* 
tIcJdi  :  LT^ir.w:.i  tlu;  u^d  for  euixuig  beam. 

Thr  n  n4  pnrhiHuraa  durl  Rf  Queen  A  nn^'k  rtifn ;  tlmn  An>' 

nign  of  <i»«C*i'  III-  IM|l^*  E<  whliv  thorn  1  im  wljlrh  Uw 
rifl|4rTEr  riJ'f^Tm  nMdtan  numhl  Iw  Kt«A«4,  Btid  ihmMd  in  gtgu 
ptl'nET.  Kl*.'h  thiam  ^ iTUniit  iv«n'i'*!l  hedicrs,  b«  saysti  nevtf 
mfftir  fruirl  iht  liiglri  ;  ' 


3rri/SHi  u-Te»^  mut:-lrt  iJn»^lnv  m  ihr  rotra^t^H^  1%h*iBa 
the  iUi|j>lf  of  ihe  wtak  ^U ;  tmn  bonci  tifit-ii  nted  in  the  wtUt 
bianii :  vidj^  tii  |h 
arisj  ■tund  in  ih»  |tj.  .        . 

the  ivHind  fvjjff  bcm  hint :  m  trdiarr  thvvn  s  viibIL  i-algT  ^Isv 
baiEun  between  UkaiTU  FiiloviPfr  prartlseii  <in  the  rtfct«, 
lltBi  wheal  nad  taans,  w  wttv  KoUian  «n  th>  flntrr^iLb 
^  I  lunilpi*  H  larieya  J  and  4  clowt  m«vn  the  firU  ?v4r| 
A  wh^at,  « iMl*.  tare*,  aw  peak  j  tT  ouu,  fnqueiTlli  lain 
dD*li  TtiK  MinUuln.  t>n  i^ntrtiliU  *<rill  irhrU  Lft  «uwii  anA 
pLrfinrFtinl  in  E|"rinj[  ra-Eli^T  wrl  sotlitr,.  ul^bwrviw*  |h*  tsatllMll 
pl^ntA  ue  «l4  ta  tw  thro^vTi  (ut  vjili  Uic  fir^  Tividi  j  Iht  IMM 
(hlnji  s.tH>niM  rci  in  OsFrmblim  and  ivwui  ntber  rfumlaai 
thii  L  cmLkftl  •rvm-Adkl  huitMnOr*.  Heuu  eltliK  drilled  ar 
dl1jlik<] :  P  lici>wi  bc3in,  the  tnajtJigBn,  uh4  aheo  the  laoA  b  b 
ffumi  ii4?flrt,  4rHi  liL'k^  trbm  Iem  ao.    Tl^  I^ailiiaP  pa^  M 

«jqi!r  fTTf  Tqrini,  iqint  ItiUv.  "  FinMnK!  I«nd»  bttV  IM  peSB- 
liir  itiialitw  or  nuuitg  tkf-iaK  jmit,  m  uteh  as  boil  l^cdbf  j*  O) 
thi-ni  ttu!  I'bulliin  b  groirn,  and  HJd  In-  ipllRlm;  da?  fssiJi 
never  haw^  (hl»  ivikfiiTti'.  TBr*4  common,  and  boibui  iIhbb  ■ 
anni  all«3  AiUt  nij<yott^  iij  Min'hinl  no  be  the  JTrrum  hlnidiiBU 
£,.„  U<\1  rrrrtnvnaily  U-rn^  A3!*\iiUia  bj  IluctjCI^  Tiu¥il|to  m 
Ihr  I  mAwnkU  4JVJ114  brnvi  u*Mt^  anA  MAxtrtliiur*  mfl^  uhcaa 
Qr  tflT'PS,  hfhI  th«i  cidli^  rtuliW*  mmiii"  ;  fiin*unMiil  Uj  iheep 
If  I  hu  E  tlEr  hi4d,<  i  fMnrUni'^  ldiVW\  in  |ipri«^  pml  fi^um^  t<^  Lnd^i^ 
Ihriii  10  tai  liam  chafT  wiEh  a  better  a^Hvtlle^  Some  Aan 
r^iMik :  iFBM'li  4  itpaA  deal  cultivi      ■  '  ■  -  *-^ 

ai:ivuj(thfrin  in  Oh  «hdlci,xAini j ■ 
a.  Grois. 

I'erj  rtch  Tncadnwi  im  fSe  ^U-retm^, 
and  ijirlfUi  im  »}iif  h  ihr  Iwriv-ri  d«, 
Uir  L&lt  '■utf  oi«rtlk»irp,  tJw  En^lcw 
f ni:ic«l  bj  btftv^  snd  csHle  tlul  n^j  11  tnt  st  SBi  'ifatllH  ffJ*S- 
In  ifxncral  tneadowS  ai^  km* n  and  |  Uuiait  iHsefl^M,  in* 
E3^)iing  near  CJIou.Le*ii  i,  where  sUundauea  of  uiaiuae  m  ek 
laJ  iKL^  HHliaiB,  plants  mn  d  ti^*  K^am  mmm  tm  tic  CobwdMs* 
bui  llEtle  kn  tb*  nie ;  wtln^^^n  much  rultliwd  dn  Om  rtene^ 
1irs4i  km~U.  Urais  landi  iv4  kn  gicnera]  Irorn  M4;  li^  ih«  i^ad  ef 
EjrpKmlvTr  nM  rh^n  tlw  caltSe,  unflni^Hl,  w  lal^n  in  Ami 
completed  wkih  bsjii  tM^tiitt  ami  ^liher  arliFiriaJ  And,  k^nt 
:»U]a«i  with  nvtii.  llw  ^i^tr-his  ns^iMfut4  uu  iL-ammop  in  UM 
itiudonAij  thai  IE  hat  liectf  gvihcTr^,  KtHl^  ipAifinaDSt  AdI 

9,   Gardimi  and  OrcJ^atdM. 

Hfwt  i'  111*  eoti^wr*,  lurJi  as  iIh^  atm,  h»-m  gaitlMiS,  and 
fkm  lis  fifctLardf ;  im  laj^e  aamj  W  ts WHlPtJil  bI 


•n^  usinlkHi  u  ^ihial^M* 
d«**i«d*AirseH»*    wksv 
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TIm* ^ 

n  ftat  hlRh.  Mn  or  tw«l««  yt 


\im!  rtrojzr  taw. 


I  ttw  ckha  m«»i ;  and  mi« 

n  via  Ifanv  10  rW  Im  ti;»  irvn.  >iW  1  iMir 

m¥i  ftaflfd  tmw%,  in  rnutvl<n«  fcr  cKtar. 

.     ..         irt  Th*-  Llrft  in«nn«f,  kt  »*««  Tr^t  Traa 

frilti  Id  pAMit  ih*  lii^Blni  tf  *<iifp  wid  lJa^cxI  ifmli,  to 


Am  hifA,  mrr  lUvd  Ia  itw  tm^ky  «tt|rh  mt**'  ai  oni:«  «^  ^tiivd 
lb*  unlK  •nVl  4ittn  I^Ht  »IwpQi  lo  t  pfi^^r  fitmi-  TTvr  iiack 
It  pcu  pfrivT-tK)  fTnm  rntllip  i?r  Itw  |)UFU|{h  hamrw^  bf  Jbur 
pnth  fW(«l  mund  «t,  Hitli  kit  ikrr  tiTrAliti .  h;  thrrv  pi^ii  aod 
■tx  tier  cf  nll4 ;  1»t  two  l^riMcl  futu  u»$  rvU ;  bij  a  buml^  at 
^Mrn  tirjiTit-hn ;  fr^  fiUiiiinc  a  ftwrn  AT  lirUir  akmK  w  11  h  th* 
tfiArk  :  or  tnr  f  t  i»tiitF  a  ihxud  uf  I  lir  L'fftr^llf  trwitiMir-Jt  AtT^nri*) 
r^nd  U>f  iTlnr  1.,  Trv  m^^wlt  (jf  TiiinLpnjt  m  rTn^Lnji  nmr  w  tl h  Um 
Hark,  *im!  twUdinit  It  riifJIMl  iti^  ttrtn,  li  uU  In  brfifund  tlw 
cl4*p*«t  and  b&ii:  hut  ht  niukt  «t iiimtlT  imimrrwruh  th#  mU. 
Vruninft  l»  ms*  atuwiilftt  (*i  an  Toumf  jnnflcd  tTT«,  vi  iny 
'Ahen,  M  It  uufdrt  tu  br,  n^rr  I h«  mnnf «L  nf  muiM  aiid  multfos. 
Onftlnfl  ibr  teriPEhn  atdlH  f rm  ofim  [itiicil^nj  «ii^  jcfv^i  we- 

'     'liMwlE3iif<Qfa«l'l?na(prE^tkCv4biuliilof 

7  j^Bs,  Wl  •  lmn>-li  fiVtid  bailn  lb«  tmmtA 
M^.  *CHiMinf<iirr,  fir«i-tt*M  mot  cnniFUE,  bat 
Th"?h  u  4till««fiik4Mi'Ri«  tt^rJd  4wrh'rdw  (Ir^^  tno  liMr 
IktUii  Till  rv«fi<j  jw^-A  irf  »Kr  ;  ihrlT  pHduLt  Inermurt  till 
Hftji  jraTi^  atid  k  thm  Km  1^  Af^acn  bu^hrJi :  nn  ■pii'lv  win 
hdi-  1>;%l  or  morv  ji^m  rn?trt  Lhli  pHYi-nl,  anLl  irrflpn.  much 
hmnr.  ,A  ^i#«r  irm  al  M m V rTv otth  .'VCJ  rt^n  old  at  k»cl> 
fU^■wtBhi^f!.     Sltti  nfrhin)  i«ti  ■ha.tp  4^eh<^  fruir,  tfhj  iwrw 

bwl  tIw  rrr-,  Thiirh   rtntnuT*  Uw  Untyton^^liUiU  ;    limt-  b.T  [loab 

la  ih^kni  bi  a  (■"^"^  '^  <^  Ut*,  uvl  ttwn^  vbkh  adhar* 
■dlrj^Hlfn  rir-nt44n  WKTW  Nmt  kpncrf  lu  rli]im  ;  iIm  hnn*-mill 
Utrd  In  IJiT^ii,  and  Ihr  luUHl-4nJ  I]  br  iiruiU  fd^niim  1  tb«  ^jUn- 
^«t>  nV  t^ir  huvtl '  rnll  I   nf^'xidj    nn'il    Idutni  f   RMIIrU  in*«  Ul«R 

*iw  ivu  I'adi'  uf  rilimUsi,  am  finot  IJutcd  under  dl^  ^fi^  |«lr. 


■pptaara  pMMd  tluw^rii,  and  doMr  tb«  woand  {  th*  othar 
«rooMi|i  M  woal.  Of  dt*  vartaiit  applM  gnmn,  the  «hl<»> 
■tjnt  oTib*  Fcnrt  dtetrict  makm  tbm  ■rroi^i  and  ileliMt 
c&ri  ittooflcDvalMdcquUjwiihfanlicnwIra.aadaaUM 
•stiBVMMt  prtoM.  CldmfhMnUwIl^ilOT  crab,  aokUn  pip- 
pin,  UM  firwignry  nMHl.  art  aast  In  mtmn.  Tbm  whH*. 
lOMC  waaieo3k.mid  bn/adoMB  olhm.  SM ftn*  old  ftvte, 
bat  Bov  gstef  ov. 

^mw  mni  tfao tfoatfi  mw li  MtHOMd ibo  bat;  mA  tmn 
fbon  tb*  Hullbop  and  aaofe. 

raMb/V«<(^  i^on  fivmon  Uvo  BOS  oaaab,  p»  aandi  b— 
IhMi  tbootortboddCTUnd;  aanrially  thow  of  tho 
vattottao,  Mch  as  iba  goldai  aai  Mwihiiil  pIpplB,  1 


la  Woodt  amd  PftwHrttowt . 

Mtm  efXwnK  VT  «i  Ltw  I  ;iiii»6ldA :  iht  iHla  ^bmrm  ht^th  ai^ 
•■b ;  tlmbflr  mAA  to  dMy«n,  *  b»  ciOtit><rt  H  b4  1^  wt  to 
aomillH  ftw  fftto^dficki,  Mdiv-lrvn,  badi4c4d»,  cMlrv  >nd 
othiTcibiWt  wnth^Vkd  fd^^rv^HprhopiHada.  thmw  BtW 
old  ifUflHMm  i4  ctminal*  obn,  anki  and  a4H  N  tha  nnle. 
TufivnFtn  d^taaCtiHti  MXf  faanoldt  bi  Itw  tlnw  oT  KJiif  John, 
la  i>iir  fiviBt  0^  DiBii  ■  BHiddBsbtc  ottanilti  iiT  atHkl  limbi^ 
balrmf-in^  to  jpurmwiiml,  and  iMarl/  5n(Ml  &rr«  latf  K  |iJjinB|iA 
v1  ih  iii^wTU-  Thf  m«i  hod  of  pIftDiinit  ii^  fttM.  tP  49^h  Ml  tha 
gRnind.  i  ihflt  lAklAf  ulT  Jrbcmt  a  fst  iQiwrv  cflofli  Ib  mI  rww 
or  ihr«»  atTjrtii  n^ich  n  itttl^-piq  ^  dwrwRtda  to  iBtort  iba 
taiTuptifi  thenigi  azul,  \i^  -m^j  t^  niAn%  a  Itacv  a^^Hl  haiv 
and  tkblTtb^  !□  |il&Ai  iwo  ev  thn*  Hnmi  wfJb  UMn  lats 
roktnd.  Vivtf  afa  aabinBi  IMiuikI  till  Iha;  ban  altaliwd  th« 
■ta^ofhcip  I  uIm.  and  tfalai  anlcAat  IrelT*  ft«t  diklcm*  frnA 
aorh  QChrr.  wUb  ib*  vlrv  of  aipia  thhonioc  thdm^  br  i^klac 
oai  c*rrf  {ASht  an«w  vhm  Iba^  aiv  tiilrt^  i«an  old,  and  tk^ia 
attained  (£) a  tdt#  e^  littr  or  Ux  bich^  tlitrnrwr.  ft>  rrvjvu^ 
thiifk,  na  ikic^dutob  aitt  lUtuwu  iPut,  ithiih  imiJEm^cln  ttw  n*' 
Caklfy  uT  firvnlnff:  Uip  ^duhr  fivi  whlrh  &rr  driwTi  at  Ihc 
fxmi  iliinninK  jtt  tTAnxularitra ,  ifHl,  at  it  li  Lh<wjtbtt  gfnv 
aqia^lv  wvH  vith  i2km«  iJial  have  not  hrtfi  nrrncivcd,  a^  pn^ 
dnrv  ihrntwT  aa  lull  al  lh«  ^rart,  nKniwfL,  MTiinpC,  lad  daiirJl, 
aa"  iluit  which  ki  rtUnl  1  mn^tiilatFl^  frn^n  libV  ^oavh'  Tba 
*'  «hiit>n,"4fr  ■ftujl-lrafnl  littit  I  TlliJi  riviL^u  !->,  U  iMffLiI  In 
•Cfrtat  c«p|ilr4«  on  tlw  liV>lih  ^k1#  J  U>«  Srwrn  i  w^  whaf  la 
4iiiiuEBr,r  TCipci  Iv  h»iicrs  ploivti  tTa«aa#  cldlD  laami  \JHffi 
m,\  At*w  •m*t\t^  and  fbbcr?  twaik,  ^fi^  an  maiSa  fr^m  H  oa 


ThaaampaiarafBBndtoeontvaoCi , 

*nr«  or  droo^it  tban  hauium  rapes.    Tba  bait  h 
~  bout  MUauounar.drtcdllkabajtaithonm,  nd 

i  on  Iba  Mot  or  alarwbv*.    Many  vatarot  tiaaa 

In  tba  partab  of  Arttaftbani  Mba  «V«ll  ahippad  to  dMant 
piaoik  and  tba  tbnbar  aant  to  Bbnntai^iaai  fiir  nan  atmki* 

ArtyttttU  aiaiilatfaiii,  ta  a  ntat  CBiant,  madt  roaod  gmtla. 
^        I  on  tba  CottwohThUk.    Ilia  «dar  In  bada  on  tba 


11.  Improvement*. 

On  the  land*  wUaintag  tba  Bavani  bnmdatlana  ««ro  fk«- 
faant ;  bat  a  cotnmbnloa  of  trarcn  hav*  *i«ctcd  banks  anA 
llood-gataa,  wbich  pratact  upwarda  of  Itf/OO  .      - 

plaoai  prlTat*  banki  or  floodgatat  on  the  r 
oltchrs  ara  plaead,  and  opantc  by  ' 
"^  a  ana  acconmlatcd  Inland  vi 


}  rlTcn  or  banktd 


Drahdnm  much  practlaed ;  both  In  tba  turf,  ttona,  wood. 
Mraw,  and  with  LumbCTt^  -* — ^-  -*-       '      "^    * "^ 


twdva  bonaa,  or  workad 


nrt^  pbmi^ ;  tba  ploogh  drawn  by 
by  aUi|Orr«  and  uSc  (16M.).  by 
w  powor  of  thirty.    Befbra  the  mol* 


which  one  borae  aatais  tba'  __ 

1  M  usmI,  It  'la  a  good  practk*  to  tnra  off  Iha 


linaoloagb , _____ 

I  with  tba  common  plowrii  rtban  to  make  tba  biclalon  fcr 

tba  centra  of  thla  ;  tba  award  batag  aftcrwarda 

Ht  coven  tba  apennre,  and 


tomad  back  to  Ita  place,  complatriT  coven  tba  1 
protecta  It  Arom  Oie  cfleclii  of  a  aabacquant  dry 

lang.eontln«cd  droaght  of  tba  mrnrner  of  1806  _, 

which  ware  cut  by  Luaabeitk  plough,  ao  mnch  that  tba 

I  waa  clearly  aaan ;  while  many  that  have  baan  dona  by 

iMiralbmiad  niU  wider  cbaan^  and  wUI  probably  not 

« tba  potpooa  Intandad  at  all.    In  both  Inatancca  there  la 

ai  to  think,  that  thla  wonld  not  bava  bavpanad  if  tba  ap»- 

B  had  baan  parltarmcd  la  oMiunn,  and  tba  nafbca  toif 


firat  tumad  back,  aa  recommended. 

Tin  metmmmdatti  mrnUr  ^umUrnrmmd  irmint  ralaad  from  hm 
meadows  In  ana  partib  by  a  wheel  driven  by  tba  water  off  aor. 
ftoadltchea.        ■^        ' 

PrnHmg  and  kmntrng  pnactlacd  on  tba  Colnroldsi  waedtaig 
eomartMral. 

trtypition  chiefly  punofd  in  tb*  valleys  af  tba  Colswolds,  ad- 
Joining  rlTiila«»,  Ami  aspccUliythaColn  and  Chum.  Canladto 
arrait^  pMfrction  in  the  Mufkb  of  Houth  Cemay ;  flnt  btiran 
b<Tp  under  1 1  <c  K  ev.  W.  Wright  .who  wroto  icvrral  tracU  on  iha 
•vbjccti    H  ban  th«  tirat  grrat  ralm  la  NoTcmbar  bring  the 


wat^rdovTi  in  a  imail^N  «iiv(iPr  m  i^  \rt  tnUi  ihwmmuivw*^  In 
Dfrttnim  ami  >iariuiirr  thv  \ajvd  U  kapt  ihaltarad  iqrlli*  watm 
frotcii  ib«  wrFTHji'  uf  trutij  nJidlil*  ^  bal  av«T  m  d^ti,  ar 
tbrrr^lH/ElU,  l1|«  wa.tMT  |«  Irf  ttiEirclT  uQ"^  to  glw  a|T  aiu  pr*- 
vani  llw  ItHiO  Ittmii  TQlt4f1|[-  In  tVfaruaj^  tft^t  tMSm  la  tV^ 
qulTiilL  It  tJi*'  VAtrr  IKtw  irmmri*  Ion*  art  111*  iriBwlij»i+  m 
wbMf  M'um  wj|[  gnierair,  which  LtfrntDn  t<t^  tttt  Imurlcva 
tothi^irnW'  <^  Lhc  friher  haitdTii  it  Eh  taJlm  gtf,  ii^d  iha 
land  tJi«Hd  Id  a  h*«¥  tivmit  nifthi,  without  hatnir  Tnnifw^ 

To^arcb  itkr  htiilillB  uT  itbii  itiMith  l»u  «fatcr  i*  uitil  ihAn  b^- 

pMcurogi^  fijf  kLI  huKli  of  stocks  Ihr  wotrr,  hoTrm,  «hwli| 
b*  Taken  ^ati'  nrniij  a  weak  befn  caitk  a»  I  ujD^id  un ,  and  a 
UlUr  hajr  M.I  nighi  diutqt  tba  Una  week  is  yerf  profwr.     It  ti 

'—  ^yib --    -.-.---.     ...       ... 


lulpm  wTib  inmim  lo jAftng-bvil  wHh  ms*  and  Umb( 
1,  Tlth  ■  tttdi  bKT'  ThrrMddawa,IUm*v«f,maftbtan' 
.  cWarorilKfcbvthekltcrandDf  A]vll.  Jlf  Afar  ba  at  nU 
Intrudidi  on^  tba  hay  Lrm  vlll  i^  raiadi  li^iuradl,  ana  tba  jtrav 
bacitm  anli  and  wooIIy,  IIIm  laiirinrnaih.  An«r  «prinfCiMdlug 
tiM  vat^  4»  kt  In  mi|Kln  fnr  m  fw  Anj*,  h  U  fEidarlidi,  ihm 
aaltiniTuiil,  wmtT,  mrwl  tprLn^  i*vt«Tiiif  w|l|  Tiorun'aslan  m*  la 
sbar^^  \.  but  ir  ti\r  ^Airr  hr  uckI  n>T  a  frw  ^m  Lu  mnj  oT  iha 
■amirtii  inMith>,  1  ha  pbi  u  ijiirr  lir^ fni^fi  untaJv  fn"  i^or  h  lUK-r. 
Thii  li  rcrilfiTTm^liile  to  ihr  a^i'^  l<l<M  iff  ^4:  >i|-  l^inl  II  it. 
OCCaklLiAn]  hi  lunnner  inoj^tuTV,  ^iil  \-  ntfldi'Tl,!.  k,naTa  {i.  aof 
OOniLtdtfratiir  nltn It  mmiiiuE  a  Lunif  i-iMiriniiVi<'0  tuTvAritiEh  aiiUh 
rabt.  A  *rt  niinlntTi  thrf»fr*r  1  li  iHlpaj^  [Fr«hift3»Tr  rf  ihii 
dlaaaw  In  the  tale.  T|>r  RtnrraJ  adrantaf(v«  nf  «aieflik«  uro, 
thai  the  land  and  betb*||T  iutt^  fnitliiiu^E;  unirtncrring,  vlthaut 
manure:  and  tbc  ««]>  is  t^m  unijr  AaU  a,nd  rEtiain ^  1h#Ji  abo 

isra<tl9id  Id  a  r<^TfliVmMr  ?t}i^t  ^m  the 
.  f  ihtf  tDERUibaKinm.  wvtp  la  dhrf t  ih^if 

attrntMai  fo  thr  ^u1JJr^l. 

T^  fi^i  ry  Lhe  i<nn<Hiua]  ubwri  wlih  mwl  fif  tM  t«J*  fcrwcnk 
Qociii  inJJ  I  mh  yrWVnvd^  t  itlH>ut  n]ii4:}i,  »irard  t&  |irl4Wtbn  nf 
l.iliiM<'r>'rt7diin'   lifrmi   ripi*nil'i|ri  llw  ^  ■  I  ■liturSIUHhiT* 
cttaurn  whlfh  ti  rid  :v  1in»«n.l,MMi^  AnF|ihi««>b 
Fijflhn  white  nlth  A  hiack  li|»  at  il'c  rnd>.  mlili  r 


■haif 

*w<]trlnj(  In  r^Eouf,  whlfh  ti  rid  :v  1in»«n.l,t 

of  nihUlfb't;  lefifdhn  white  alth  a  hiack  li|»  at  .. 

thin  In  jJi^  ud  Iju^e.     In  the  higher  talt'  Uic  iin|jrund  lucg 
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Ikonwd  M^t  tm    BthMNll 


aad    Vbwtar  ta  moal  Mpnto. 
uocten  In  OM.   Tht  Imm  land 


UiM*  ttaa  mvarat .  tf  U  Hm  altlMr  bMn  nMidi  inmuml  with 
tfiiM.or  thMpftvUiw,  ttwqiuMHy  of  milk  wBlbetuLM— d, 
bat  dw  mUiif  muwially  ahand.  Thit  k  prataUy  ottIik  Io 
tlH  IntraSuctfan  of  ptanu,  which  did  not  voir  Our*  baftira, 
ar  todwdwnrmuttanoraoiMthat  did.  Tha  eana  daw  not 
•riiclnata  with  tba  cow,  but  the  hertiaga  on  which  aha  fccdi. 
Tha  HUM  oo«,aa  two  ■aataraa.aanamad  <Bily  by  a  hadie.  will 
cl«a  milk  of  diltimnt  quaUlie« :  l(wn  ona  *aU  ba  miila  Ana, 
rtdi.  MBd  daaa  chaata ;  vhlla  firam  Um  othar  dull  ba  m«de 
rank,"  iMavIng,'  hollaw,  wniiiaaiiaHt  to  tha  palaca,  and  onik 
Aritonafltat.  In  tba  portdi  of  fiaralkaM,two|cn«ndsad. 
Joining  aadt  other  wot*  altcmatdT  naad  for  tha  iiartiwa  af 
cows :  whlla  Ihay  waracn  aae,nc«(lBtt  ehcaw  wm  mada;  but 
an  tha  othar.  It  wa/dilBeult  to  maka  any  toianMy  noad.  Tha 
taitar  had  ba«i  Uialy  wM  dwMd  with  mamm.  which  pn- 
duoad  vtantt  unfc^wiwW  » tha  dairy  i  "W^  Itedahnr  woomb 
harxdf  iwMrkad,  thalirtha  ftniar  oanltaMd  to  aorioh  tha 
.    .       ~rr-j-^    w _. ^ ^^_     J,  ^ 


paitiuM  hara  for  tlma 

HvHy  to  tha  luc  of  tha  4«>>y< 


hdn  ( of  a  oooUnK  naluM,  i»  iha  bait  m  < 

t)lhar  anim  ^U,  9W  at  eatta  and  thaap, 

inio  oat  tha  nfoaa  craai.  bnt  noi  mora 

I.  Amann  (ha  planta  which  ava  wialaai, 
tha  miBHw  or  good  chaaM,  an  whiia 
tpant),  tha  difOiant  Uodb  oT  oawAot 


dovar  CrHAUnm  i^pant) 
7792.  WORCESTERSHIRE. 


Ifarward  bjr  Mamm  and  ahaap  atacfc,  and  b  a  mooT  af  faad 
land. at  SMtoTland  ta  a  ctMa  ofhli^  eHltHatCnThaaoak 
tha  <|naUi9ar  tha  mUk,  awl  mate  dia 


OwataMMiy  Ba«  ahaaw  net  aiteiiiaiiii  whOa  Um  ei 
aican  hay  {  pananily  oammaaom  ahaat  Mar,  whan  Ibo  o 
aM  tnmad  tate  the  partoica.  Cow*  mBkad  twiea  a  dnv, 
Ibnr  ta  Um  momlnc,  and  at  tlia  aama  henr  ta  tha  aAeraei 


J*iawwM,  farinarty  m 

is,  PoiitieatSct 

On  the  hilly  dlatricta,  where  ataia  itewidk,  0ie  tnadi  gMally 
fanprovfd  of  lat* ;  thoaa  under  M'Adam  exoellant:  bw  the 
vale  RMda  ta  many  pfaoea  vary  bad.    Maauflictare  af  wniillwi 

*      ' "'^ -—  - —  " •"  Tool.  Ok-— ^ 

Carpet  1 


fanad^latha,  chlaily  —  

carried  on  in  the  dbtriet  eatlad  tha  I 

and  thin  atnHk  at  Clrancatfer ;  ■toektnit  1   ^        

Tewkevburr ;  wtrr, cards,  nifs^blaaketa, trinaDd bnaa wta^ 

•nii^ 


tha 


tin  plate,  fine,  writing  paper,  fi 
ftrentptacas.    Spinning  or  flax 
tha  ▼ale  c/  Evethani.    Bztmal* 
bea  Iran  ta  the  kln]{dom 
devi.  Anlcteaorairicttl 
pern,  RT«ln»  and  uamdr 
In  inanttftctaring  comn 


bea  taon  ta  the  kln]{dom  rawla  at  Huxley ;  Mllt 
deui.  AnlcteaoT — ''■ " 


ortanoa. 

acres,  aooording  to  the  oAdal  flrtia 


t,  chaeee,  bacon,  ciders 
or40Q0f.par  wwum: 
thandphiaaraart^ 


A  wirface  Of  «1^  I 
imrlwinent,  though  some  of  the  calculatloni  which  have  been  published  make  it  amount  to  SSSJHO  acreSa 
distinguished  bv  the  two  extensive  Tales  of  Worcester  and  Evesham.    In  the  fertilitv  of  lU  soil,  and  the 
enity  of  iu  situation,  surface,  and  natural  embellishments,  very  few  districts  of  dnilar  extent  am  equal 


to  it  —  scarcely  one  excels  it  And  its  agricultural  products  are  not  only  more  ahtwidant,  but  more  vailoiM. 
than  those  of  other  cotuitiei ;  not  com,  cattle,  and  dairy  produce  only,  bnt  fruits,  liquors,  and  bops,  lank 
among  iU  ptoducticns.    {Fomeroy'9  Worcutenhire,  vfdi,    Pitfs  B^ort,  IWI.   MarMhaPt  Bepiew,  WB. 

JSrfiii.Gak.7w7.) 

1.  Geographieal 

aimtlt  of  the  mlddla.  aonth,  and  wart  of  the  coonty,  rs- 
markAbly  ndd,  aoA.  and  lalabrloua ;  tha  vala  of  tha  Hrram, 
Avon,  and  Tcnw,  with  tha  eontl^iona  aplandi,  riainff  to  150 
ftet  above  tiiclr  lavat,  rlpan  their  produeu  from  a  fcrnlght  to 
•  month  aaxtter  than  what  takes  place  ta  daratad  counties, 
aran  with  a  similar  soil  and  sntfKe ;  sixty  yards  pcrpcndicu. 
tar  *  one  dairae  more  to  tha  north  i  oonnrmab^  lo  thia  idea, 
oBfly  at  Worecator,  and  late  at  Blnnlnffhann.  Apparently 
much  le«  ralna  &lls  hare,  than  ta  conntlas  mora  ^vatad  and 
mere  taward. 

SM.  Tan  ihonsandactas  of  deep  rich  aedtaMntdapoalladi» 
the  Severn,  and  a  food  doal  en  the  ATon,  Temat  and  Scour ;  hafir 
the  raatorthaoonn^,  rich  clay  and  kMun:  ■oroa  itaht  sandy  soUa 
about  KIddarinlnstw,  and  springy  gravel  about  Bran^nove. 

MinermU.  Brick-clay,  fcnrel,  sand,  marl*  fteastono.  coal,  at 
Mambla;  ouartxem,  a  siliceous  stone,  fomu  the  basia  of  the 
Malvcni  hills.  Bsiaaslva  Uma  ounrrka  and  coal  mtaas  at 
Ihidlav ;  taudlant  common  salt  at  Dioltwich. 

Waitr.  KlTcrs,  but  no  lake,  pool,  or  pond  foraiad  by  nature. 
Malwm  well,  a  good  cfaiiybaaw  ;  it  k  Umpkl,  wilhout  amaU 

FUh  In  tha  Saram,  sahaaD. 
tha  tampnv  gmvt  w  twenty.tu 


fha  tampnv  gmvt  to  twenty.tix  inches  1< 
IT  feuff  pounds  ta  Wright  t  It  loa««  tho 
•  aMcomad  a  great  ddlcacy,  but  unwhol 


Ix  inches  long,  and  k  oAan  three 
"    sea  ta  tha  spring,  and 


,-    The  bunpem  goaa  to  the  oaa  at  oertata  seasons;  k  ten 

or  twdic  Inches  long,  about  the  sfaa  of  a  manit  ftngcr,  and 
common  ta  IVorccstar,  pottad  or  ' '        *  "^ 

sMd  for  taSu  to  tha  cod  fldMiy. 

2.  Property. 

Variously  dii 
•r  «nddml>h 

,1.  BuMiruri. 

Soma  magniHcant  lasldanoai  <  fhnnJtouaaa  eractad  at  dif- 
Arrcnt  times,  and  no  way  tamarkable.  unlca  Cor  being  badhr 
•ituited  and  atrangad ;  great  want  of  ahads  for  cattle.  Cot- 
tages have  nollHng  to  recommend  than ;  often  built  of  timber 
and  plaMter,  and  oevercd  with  thatch.  Bome  good  stone  bridges 
owr  the  SciMni.and  an  Iron  ana  of  ona  aich,  ISO  fiat  spaa  and 
«fty  feet  rise,  at  Moaapoit. 

4.  Occupation, 

Farms  small  ftom  4<tf.  to  400L  a  year,  but  ioma  boger; 
s«l<!am  held  on  kaar ;  but  whan  a  (aoant  Ukea  a  farm  on  strong 
lands,  where  the  couiw  k  tallow  and  three  cxopa,  ha  hol£ 
it  by  custom  far  faur  years.  Knight,  of  Lea  Ctot  ~ 
1130  acros  ta '-'-  — --  '-— =  ^ 


6l  Arable  Land. 

Fallows  ploughed  Cmr  ttaaea,  which  k  rMbar  ran  ta  Bb» 
land;  rotations  gansra'ly  a  fkllow  and  two  oora  crona,  «i& 
an  tatarrankig  kgnmtaous  hert>aga, ar  numpanm.  %Wfci« 
1  use  far  wheat,  ta  the  vale  of  Bvusham  and  odMr  piaoms 
eana  commonly  dibhiad.    Turnips  cttltlvsiad  farnad-cast ;  and 

hk  beekjt^ 


Carpentar»i 
AgrkmUurt, 


author  of  A  TrtaHtt  en  IhmeHtmt  «d 


them.-     Carrots  sown  by  Kttl|^t  and  othsn  ta  the  ndgh- 
bonrhood,  whan  a  •ood  daal  oTMed  k  nhad  far  the  LanSn 


inrc<ntlai 


,i^?jsr*^"i>^'-'^' 


•lovenly  had^et.  are  noi 
better  disiKMed  both  far 


•nfertunmely .    _ 

-  ■  -  ^  '  ly  Knight.  About  too  aena  annmd 
Irrmlar  uncouth  divklons.  with  wide 
BW  laid,  or  laybw  together,  the  roads 

.  _^-i i~5  convenience  and  appearance,  and  the 

herlgm  stocked  up ;  but  the  trees,  which  are  ta  ahundanee, 
mrelully  prawrred,  to  give  a  park-like  upearaaee :  tbji  k  dip 
vidMl  into  lota  bv  tanporaiy  hurdles. 

Mtnta'v  Jknmmg.  The  same  aantlcmaa,  whan  tha  vahm. 
tecr  cavalry  ware  raised,  soM  bk  heavy  farm  hones,  and 
bought  light  ones,  ddefly  clevelands,  on  which  he  mounted  tan 
of  hk  own  servants  far  militan  service,    "nie  hones  doing  aD 

the  farm  work,  and  oGcasianalfy ' —  ' -"-"-  •- 

draw  his  carriiige. 
5.  Implements. 


a  hone*,  or  to 


Ptou^i  two. wheeled,  and  drawn  by  three  hones  ta  a  line, 
vale  of  EveJism,  a  t^vy  swiiur 


walking  in  the  ftirrow ;  in  the 

plough     '" 

wood,* 

throat, 

trt<»1«y  -r^— , 

Hnprovcd  implcmcntu,  and  ploughs  _ „>  .,.,.—  ^..«.^. 

Various  drUls  far  sowing  wheat,  and  stirring  the  toll  between 


hj  these  ploughs  are  seen  nowhere  else;  they  are  all 
aucntJiy  the  share  and  coulter  j  very  long  In  the  tail, 
I,  and  Bl£board:  a  taad  for  a  team ;  theW-wheeled 
'  K  ■  "^T  ""won,  used  far  harvest  work-    Knight  nsa 


Bops  grown  to  graat  pacfaetkn,  and  fridt  trees  iDwisialli 
nlanted  among  them,  at  Ibe  rate  of  farty^elght  to  an  acre; 
nXK)  stook  of  hops  are  considered  an  acre,  whatever  gmui4 
they  may  stand  on,  and  labour  is  paid  far  acooidhyly.  Ool^ 
li^-vlne,  mathon-whittr  red,  nonpareil,  and  K«ntMi  grapak 
local  namos  far  varieties  dktingttidied  b*  very  slander  sBaZa* 
Land  stirred  between  the  ptanti  with  the  plough ;  on|y  twe 
IKiles  to  a  stool  ;  picking  chaedy  by  Wekh  wonMn.  When 
tithe  of  hops  k  taken  hi  ktad,  the  parson  may  dthcr  take 
eaarr  tenth  basket  when  green,  or  cvvy  tenth  sack  whan  dried  j 
ta  the  latter  case,  allowtae  SA*.  per  cwt.  far  drying,  sacktag, 
and  dutv.  Tha  culture  or  hops  havtag  been  earned  toe  far, 
the  truoe  herr,  as  elsewhere,  ts  on  the  decline^  com,  en  dta 
avarage  of  yean,  k  faund  to  pay  better. 

Anierftguf ,  cncomben,  and  onions,  pvwii  ta  the  fl^Ja  ef 

miles  diaant ;  also,  pop  ^ 

Clover  far  seed  to  variooa  parts  ef  ttia  county* 

7.  Or«f. 
The  baidu  of  the  rtaen  chWb  m 

richest  kind;  employed  chkfly  bi  1 
clovers  and  rye  grass  cultlvata£ 

8.  Gardens  and  OrckardM. 
Market  gardens  near  moot  of  the  p 

Iff  il  lift  local  consumption,  k  sent  ti 

miqgbam.  Ocdiards,  Iom  and  niecassfttHy  cnlllvMad  ta  llw 
nikUlle,  south,  and  western  parts  of  Che  eanntyi  inaad 
towns,  villagM,  and  Qmo-bousasi  and  all  the  hedge  roan  af  a 
farm  often  planted  wHh  flruit  tnaa,  and  van  praducHua.  Jn 
a  plendOil  year,  or  what  k  calkd  a  "  hit  oTIMl,-  k  wltt  Mt 
993  tat  carriage  to  market  ftem  remote  pis  oast  no  caaka  ean 
be  got  far  alilbe  Juloe.    In  17M,  r-^ — ^=^  '- — -  -  - 


ground  to  nocHe  the  Uquer,  but  th^  ran  out ; 

U  said  currents  of  perry  ran  into  the  c 

ouantilles  af  vpUs  rot,  or  are  drvw 

such  a  >aiir  aold^r  «1«.  a  hogibtad,  ta  M  „. 

two  or  three  tons  of  cherries  oAen  sold  ta  Wor 

ta  the  montlng  bdbre  five  o'doek ;  ata  tons  have  been  saM 

there  ta  one  moming ;  SOOCM.  has  bean  paid  far  the  fanstwe  af 

fhilt  on  the  Trent  and  Severn  canal  ta  ona  yevjosnal  fcrtr. 

six  miles  long,  tonnage  \\d.  par  ton  par  mile;  7000  tans  nmsl 
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plawtfaig  1^1     anti  aM\*  gTMR.['^  Ell- 

Uuir    kind    I./V    "  "^ 

~       of  The  tI4ck 
in  ilir  trttip 

;lH'I.yrrifi|lM| 

the,  '.-      '■  wQ 

_._.  _  ._    ,   ■»..!  Pd» 

tTTfOUpUUid   vsili    ■ 


:ilH7l 


I   Oil- 


m» 


ftyt  tl  Inut  ihin  >    •  M 

of    iU»v    tmrnnl  a 

niul.   ai  lin»«<ti-      Vruji   b^  (CI 
liim«l  b  IT  fnJljL^pn)  LtM  UM 

nr.    f:iT:f     (l*^!  till    tht    lrt« 


nlj  ihaUiw  or  HTifc>"t  wn:.   ii    '^j  -    r  '  " 

B  UkMo«tanhln.  bat  wtm  no  ipw*  mmbhou  to  tiw  .»>»»aie 

rrknu  twoot  ami  claui  aute.    Fomaroy  p«>- 


.lulpapan,  i 

on  broking  ine  Mxla. 
ft   n^ood*  and  PUmtations.  „  ^      ^    _., 

Abundance  oT  ook  and  olm.    Croomc,  HatriOT,  *c.  wjU- 

voodcd.     rorwt  of  Wlro,  nnr  Bewdl^,  loppUaa  oak  pote, 

nlli,  hunlltB,  laths,  hoop*,  &e. 

Bail  ori9o^«m^r«in^  hto  part  by  opan  eim  ^W»»  ■»>  *1^ 
aide*  turfM  to  the  bottom  ;  aU  tho  attcnthM  th«y  nqult*  » 
prarcntinc  tho  ertaWirfunent  of  laiK*  waoda  or  coaiae  mftetof 
KM,  »h%b  would  mtarmpt  tha  water;  "«•  "7»»f^!»rS 
on  iha  Sewn,  and  tonia  meadow*  IrrtRStMlj  but  moMly  by 
flood*. 

II.  Xtfvf  Stock. 

No  paiticular  bnada 


■ood  daal  i 
II  Ola*  wad 


daal  of  oU-caka 


Mda;  land  too  good  fcrbrt*dm«;  Itadta 
,  and^MOM  dairying ;  lome  mUIm.  and 
mko  used  far  fintahing  autumn-fcd  osci 


atelU  na 
canrlaa* 
apotttdf 
orthalr 


I  md  in  agrlcultan  ki  aoma  Ifro  of  «»  """VtW" 


C.icml  (WIT  TsitfU*^  A  rii-nt  tn»Ti,  ^ntnUhJi^d  In  Ow  t»1*  rf  Ere- 
I  h  im  In  1 1 'if'i  K  tbr  inetiitHn  of  which  Inin  J  thma*«lTei  to  e«neiiiM] 
I  .tit  lEirfrturi,  itrmtisH  In  '1i*It  Hirn»,  «Tni  itrittlj  LacnrorctaiLl 
ltw«.  Biul'iii  tahir  Ml  iKefneus  in  tlMte  pawn-  ^  |>rimitiiig 
and  k**Vtbg  wod  IV^  lhf««nl  canab*  CMn,  ami  m>Tkct«. 
Itf ann&cuH!*  (d'friawB  la  W«fiMMav,  aul  alav  eiT  pati:*liilu  an4 
-  -   M^  gliH  al  SitnurhrtdM  i  oC 

llilM.wot(h«ainl^  asd  ffln 
isv  In  mam  jilaDM  i  cm 


^  and  HMldlbsb :  tHiMiSv 


injrunr*; 


r  In  man  jilaDM  I  edpala 
(A  tita  SlHlf ;  tlfwriwij 


ti,,.^i.,.fr)t  mii  mrrkM  mv  neoad  front  1^-  Thr  Ma^  irfv dw 
I  lit  BJt,  lAouM  Afrl^  n!«t  lUitj-fiKi  ftsH,  lAt,  a  Erpnm  a- 
iiUlj4*liv^  halj  fcaltllieti  a  iiaaiie^  HrbriP*  iwj,-ni.i -t  *  u  mcbefr 
1  hm  i^L-  Mnnth-dHi  ft«t«  1ii«i  a  ™i  k  Df  Hilt*  Lnlo  wlucU  th* 
V  ,.rk;i»m  biinri  A*F  UM-  Tbe  ImIb*  la  ianliauMLlbki  m 
I,  .rjiiM  iltiTiu^h  tlH  inilr,  It  ^mmeduiclji  riiM  Md  Alb  till  pH. 
K  Ax  rru4r  Iktb  anil  niUI  In  twm  i*Vy  fsam  4|ICB  &  1771*  to 
.uiTlt  .'r.  i:7t,  (JtH,:.7it  IfUAbrU;  flf  which  M^*'  ■  — 
JLll'.l'iO  bVMtlC^J'  iMIf  p«l<]  iritn  (h«r  nHrOncWa  L 
fit  A-'it.y  Pharh  wa>  dim  naarliotif  third  iif  the  wbuic  rv^wwam 
fruin  mJt  In  Ki^ljui4..  Tlw  pr9CE>«  of  niiking  uLl  at  Dnlt- 
^  Ich  I*  *»  ftitlpw* :  —  A  ]J  iiJ*  ctnTnTwn  *-»irf  ti  fir*  pat  Into 
itwr  pun.  TD  k4>i.-n  Ihi  briflfl  bom  tMimlT^  la  th*  IriKiAin  \  Uia 
t.  in.  li  (lt<n  tillnl  wLlh  TjtjTw,  mtid  a  tmajl  ^te:*  af  IMJNijhl»ra 
Li  m  rn*kc  n  pfraEiLilfltc  lin^i  ^lan  Jha- agh^  M  Mllpijit  BH 
I  ot  hr*.T  ii»rTu*u  iX  ih*-  1i^j»  ind  tlwn  nihwHtO  BhMAkif 
viitn  »nt*Hlcdj  tt*  i^rumi  «^m|dof0d  Mb  H  Mt  *fn,^ 
11^  tklmmrfT  ■'«'  1^"*  '*  InW  *l«afc«  banowji  ««^  c^nMnuHt 
dtiiHfl  haJf  a  Inuhri,  In  Ibv  th^pa  uf  a  H>[iir  Wf,.  aivl  kt  thMn 
Ktand  at  ihi  i4i3r  of  th*  nan  tfr  aonw  mlnirt<»  V^  ttr^ln  j  il^^ 
ihim  irnp  ih*  »*li  fitii  of  Uw  b*««Wi  and  i»I*cjp  W  ia  aic  *fiTt 
irK  huden.  In  \11\  IMiifr,  a  dnnmbt,  iWn  l-ondi^t  »pe« 
l'd,i»B:tf.  to  4  [/mjfv-i  ft/r  ctmiffjlciili  clw  Pfflit»ten  h«ft»  U*  pl|ie4 
Id  Tha  StiTirn,  witJ**™*  MJffp**-  (Ji.  Na*ht  fmns  «Mimtrt*nt, 
l>c]i«t«i^  LiMMtwich  *aji  la  b*  iwliliitf  inaaAiiw  In  ItwV^tH^t^ 
iml  ilr  irf  Eti  I  iJifig  an  J  n««aii*a  [irtncipiB  on  thaaariht  waaitBll 
t.T  vrnFiitilr  nil*  nr  Ilmo  may  Ai ;  it  |«duiH  kadiM4*  Ob 
iMngxIu.^  Laifii*,  by  IncTva^Iiw  ttwlr  dfimrt*  iv  hotwMlbtff  «■ 
\"i  nmiiin*  tlieiii  JETVwyi  wwl  wh*t  the  mvan*  nil  |ft«j  In 
O.vimY  "^itl^  H*  tw*  1^"**  "  KTTi«#l4e  leipalimJM  *IJI 
Dijnn  I VK<^  hpa^  of  mwjuJTii  lo  till  w««i  aM.  u^ajiii  uMr 
^.^^li,  Lui  not  W  «ivkhj  c«rt  iVMA  I*  nAfti  Mi"t  It  b*  nM 
ln.nl  fiiiai  the  iwrti  of  Ui»  miw*  **  It  will  orttaW*  d*rtmf  thnn. 
J  f  Lud  al  the  bTflum  of  |»ulit  il  CbaMu  than  ^        "  '      " 


•avcn^  or  upwaida> 


itaaaa ;  at  vorfaetlan  at  tuny,  ana  wora  nu 
iCaa  ampioyad  by  Caipcntar,  of  Bn«»- 


12.  Folitical  Economy. 


»cnkv  Ici  (frATi  L^iiniiu  ■ 
Tvnuiiii.^iil  lu  caniiiuruiMi  fltUL 

fui|»rT  on  pia  wfajad  nnjiwlj,  wbkil jypgMad 


ddir,  B  apptotblt  «t4ic  Ikia  tf  Jafi^i 


1.  Gecgraphieal  State  and  Orcumstttneet. 
CUmflte.    Mild  to  tha  vala*  and  cold  «  tha  ca 


TTSflL  MONMOUTHSHIRE.  A  furflM*  of  316^  •cn»  varied  by  ^^!^,*^f^'ij;S^ij^  lS5t 
•Ider^e  height ;  more  dUtlnauUhed  bv  iU  woods  and  iU  mineral  P'<>d"ct»,'*»SiS«  ^JSnSLto  JSS 
Sr  S?coal  bLin  of  South  WaTe.  a  fVincf  of  wealth  of  Immense  <»nsequenoe  toBrltaln.  «[2Sj*%_j!SJ: 
mouUithirerand,  with  the  iron  works,  fonns  an  Important  source  of  Indurtry  and  wealth.  ^Hat*ars 
Report,  1811.) 

7.  Grass  Land.  ^        .      .  ^ .^^ 

gnm,  and  wiU  not  allow  Iham  to  ba  mnoved  by  dninteg  ar 

8.  Gardens  and  Orchards. 
Th«  latter  wfj  ganar^  «  a  maU  •»^JJ3g- ^^ 

much  to  demand  at  the  Iron  mllto ;  ba*  ondtard*  and  hop- 
grounds  to  the  hundred  of  Ragland. 

9.  IVoods  and  Plantations.  

Couaty  long  bmou*  far  U)e  aiie  of  IU  oaks ;  itock  now  much 

dlmlnUncd. 

10.  Uve  Stock. 
Miud  cattle;  •ome  d«lry»ng.  »»* 

Hereford  hone,  a  good  dea^  "~iH« 
the  iron  work* :  the  ronlei  «»w'".'>^«'__ 
charcoal  from  the  wood*  to  the  Iron  wars*. 


j„,^,-..~CoalV  Iron,  and  Itaoe.  Upward*  of  twenty  Iron 
w«k.  to  the  coal  dl-lct ;  coal  not  »»~lj*  »nto  ga««r.l  u«tm 
17«2.  when  the  canal*  and  rail-road*  were  oompletoil.  rrm- 
elo^  ™UoM  Oftha  mineral  dirtrict.  Sir  cW  Morgan/ 
C.'LaS?EM^  BVh*11,  KaQ.,  end  the  Bail  of  AbergaTennt. 
AiS^S\ii£i^^'dn^^^^*^  ba-n  of  SouSt  Wale* 
gl^by  Martto  (PM/.  Trwn*.  1006). 

VMU^StZiSLn  and  Sir  Chafc  Morgan  *e  cWf  EJSft 
tor.?7^ cuTlOOW.  to  300W.  •  year ;  a  ^^J^^^^^L^ 
lOodl.  a  y«arT%any  proprieloo  occupy  •f^^^S^'^^: 
md  cultivate  them  weU  j  wime  wj  •malf  peoprieton  of  or- 
cfaard*  and  paa*  land*. 

iittolfSKiaU;  farm-hoom.  of  ih.  oldart  date.ttober 

yard. ;  but  cattle-hoo-.  and  tama  «»««»«1«*« 

cottage*  on  the  roost  flrogal  plan,  generally  with 
4  Occupation. 

filae  of  farm*,  60  to  300  acre* ;  140 
acre*  about  tha  avenge ;  laaac*  not 
.vci?  general. 

5.  Implements. 
The  proprleiot*  of  iion  wort*  haT* 
totroduced  many  Iroprwred  farm*  ftom 
the  north  ;  verr  neat  tooo  gataa  and 
POM.  Ul*.  9OT0     ^ 
R  Arable  Land. 
Lea*  than  the  PHture ;  tHIage  chiefly 
hy   o«en.      "  Aw^  fanner,  are  iio 
cirrumstanccd.  as  to  !>•  «*«  «  *»• 
watch,  teat  the  awrice  ^^^J^' 
lords  should  Interfare  with  ihdr  to- 
dnstrj,  by  toking   adrantage  of  m 
improvement  they  make  to  the  jrti. 


.  and  mules  to  use  about 
than  hones  far  carrying 


Q.'  How  do  yon  tmT«l  that? 


proved,  but  stiUli 


ago(1800):  ibtj  mnem  (1880)  I 
uioua  rallwa] 


ways  and  canals. 


2L-'fSK.2LiX?:?Si«,*-«r.»«-«»- 


t  they 

ledly  r 

such    unfair  dealing    _   

firrquent,  1.  much  to  be  lamented,  a 
can  only  be  guarded  against  by  lease 
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STATISTICS  OF  AGRICULTURE. 


Part  IV. 


77!H.  HSBEFORDSIIIREL  A  tnrfkce  of  eoOJKX^  acre^  ttudcM  with  hllbp  hlUoeki,  and  nrinor  nrdlf 
of  varloiu  hcighu  aiid  dimensions ;  almost  every  where  of  a  rich  k41,  deroted  excloslvelv  to  Sfnioultore. 
and  highly  prwiuotif  e  in  com,  cattle,  ftvlc,  ciiter,  bopi^  and  timber.  Hie  most  dletlngi^ed  ctdtirator 
in  the  oouiity  is  '1'.  A.  Kntght,  £sq.,  known  in  agnculcure  by  his  'ireatisc  on  the  Ayple  and  Pear, 
many  valuable  papera  in  the  iVansactions  of  the  Royal  Society,  and  conamunicatloni  to  the  Board  of  Agri- 
culture:  and  in  gardeiung  by  numerous  essays  and  improvements^  and  his  honourtble  office  of  Prendcnt 
of  the  Horticultural  Society.  (OarA'f  Oerqfifrdakire,  1191  Dmmeombe'B  JUnort,  180B.  MankoTtRe. 
view,  18ia) 


1.  Qtiunrapkieal  State  amd  Cireunutaneet. 
CffHMft, i«nM>fca&lr  hMltIv I  vwt  wtad*  UwooUcst;  vsim- 
A  and  asrfkat  |isn  aba«t  Bos». 

A  mariy  clay  oTitrat  fritUlCj  ortendK  over  mat  of  the 
Ths  hMv&ut  crqpa  of  wtaaak  pwdnosd  on  a  clayvy 


S0<{. 


Illy  clay  oTitrat  fritUlCj  ortendK  over 

nu.    Tta  haaviMt  cro^  of  wtaaak  pwdnoad  c 

Ua«t  between  Hereford  and  Ledbury  i  die  liffhtaei  laaA  in 


a  Jdw  plaraK,  bot  are  RnenOlj  nullUlad  faj 


«naih-east  about  Wormelov,  and  known  as  the  **  Rjc  lands/ 
ftom  the  preraillng  prodttce  there  In  formtr  tlmau 

Minamti.  Iron  ore  In  tbe  landy  dtotiict,  bot  none  mamifiic- 
turt  A  at  latitin.  H«d  and  yellow  oehiw,  plpe-claj,  and  Allien* 
earth,  but  only  the  Utter  worked  for. 

Wattr  abouidt  i  Bftlmon  caaghl  tn  fhe  Wye,  hot,  owlag  to 
Iht*  wciiB  and  Ul«Kal  practice^  nsC  to  abundantly  aa  ftnacrly. 

2.  Property, 

Ony'i  Hwnlul.  Duke  of  Norfolk,  Earl  of  rhsTord,  Earl  of 
Vmn,  Mr  U.  Cornwall,  Ac.  the  Uxgm  prapa&eton.  Thdr 
e»t«te«dfvld<-dln|pfiirmsoffltain«00lo400aerca.  Amunbcr 
of  ettaiee  from  40OL  to  lOOOf.  per  annaaa  constantly  nddad 
on  by  their  ownen,  and  rultivated  and  mansRcd  in  good  ttyle, 
whh  a  view  to  the  introductino  of  the  best  aaricultunl  nrac- 
tloe*.    The  Icnnrcs  of  Kavdkind  and  bora«im-«ngU«h  enat  la 

'       'ycm,  bot  are  ReneraUy  nullUled  faj  wUl. 
tiUUngt. 

flnc  aSala  of  ,  _. 

Court,  Downton  Caette,  tus. 

tfgnod,  and  planed 

and  other  MtNtek 

comtmetian.    StrawboxlM  lately  cnltlvated  by 

for  the  Hereford  market,  wlUi  mceeH  and  prnlki. 

4.  Occupation. 

Bmall  Ginni  on  the  decline ;  few  oppettunitias  now  by  which 
an  Induatrlous  couple  can  devote  Aw.  or  lOW.,  a«9(iulrad  bjr 
|H>nanal  labour,  to  stock  a  frw  acrei,  and  bring  up  their  fiani|y, 
and  uMitlwlr  latter  yean  In  comparattvcindependertce.  Henea 
tnaiilroony  on  the  decline,  and  ueentloosiMM  on  the  IncnMCb 
Hence  Duncombe  humanelv  rcoammcnda  proprleton  to  ffareiro 
the  temporary  advaniaRa  of  throwing  the  whole  of  their  ertat«« 
Into  laijio  f<*nro,  and  advlaa  Mme  or  all  sIms,  from  5  to  fiOO 
aeiw,  a*  ulUmalalv  beat  ftw  the  oountiy.  **  The  oid-fmhlonrd 
iWrmcr  of  Hcreferdahlre  rcoelTee  any  new  espCTinient  in  effil- 
cnltare  with  great  hedtMlon,  If  not  reluctance.  When  its 
Qtllltv  la  eonflwned  by  repeated  triabi,  he  ilowly  and  gradually 
falls  into  the  practice :  Imt  he  wisely  leaves  the  experintcnt  and 
the  rIA  to  ihoae  wills'   * ^ "  " 


as  nan  Lacy,  HanptdB 

—  iHoseiof  woMLlHdo. 

ontheOuy'sHofplial 

ke,and  of  an  la£irtar 


prw^tSdwHh  agriaStair^ 


the  oonnty  is  at  thit  memai 

kiU,  who  poawH  the  intane  and  the  qtirlt  to  nndenake  the 
patriotic  taak."  Liaaes  of  twenty-one  yean  nioit  oommonly  in 
three  periodt  of  leven  yean,  determlMbls  at  the  end  of  aadi 
peiiodby  ellher  landl«nl or  leaant. 

5.  Jmplenients. 

l»loagh  called  the  Ught  lanunas,  without  a  wheel,  and  drawn 
by  three  or  fcur  oxen  genexalty  in  a  line,  abresat  i  but  olten  the 
yoke  U  the  uMial  mode  of  hameiaing.  Various  Impnrrad  Im- 
plonenla  bv  the  amativn,  but  none  m  gowral  uieb 

6  Arable  Land. 

Wheat  principal  grain  euMvated,  and  genenlH  Mnm  on  a 
fWfayw.  Oban«7e  of  teed  procured  ftom  the  chalk  hilk  of  Os- 
fanUilrc ;  ttceped  In  brine  and  lime,  to  guard  agabut  vermin 
and  smut.  Knight,  late  of  Baton,  now  of  Downton  Caaila, 
■Mepa  In  water  and  then  envelope*  in  lime,  and  hia  wheat  was 
M  mj  fhun  smut  and  other  diseoaes  aa  that  of  his  neightaoun 
firam  ohangcd  seed.  Hops  a  good  d«l  cultivated,  and  cfaklly 
disposed  oTto  Bilsiol  diialun. 

7.  Gra$9, 

Fertile  meadowt  en  the  Wye,  Freme,  and  Lug;  mown  and 
Aid.  Not  a  dafay  eounty  far  Itonte  consumption,  seldom  far 
exterior  markcn,  or  Hmithiidd.    Uuticr  Aipplied  ftnm  Wales, 


, r  Aipplied  ..- 

and  cheese  from  Shroprihtre  and  GlouceKterahlrc. 


il  toll  of  Hcrefardshlre  apuean  to  l>e  unfnvounble  to  the 
making  of  cheese.    T.  A.Kni£it.wir 
which  he  ■•^ " 


[.with  that  accuracy  and  skill 


which  he  is  known  to  possess  on  all  subjects  oonneded  with 
agriculture  and  natural  hlstorr,  has  proved  bv  experiment, 
that  equal  qnanUtles  of  milk  in  fit  leCbnlahire  and  Cheshire  will 

Jiroduoe  unequal  quantities  of  curd,  highly  to  the  advantage  of 
^iKBhhe :  and  ftrther,  that  better  chccae  has  been  produced 
In  that  county,  ftom  milk,  half  of  which  has  been  previously 
skimmed,  than  Is  produced  in  this  from  milk  altogether  un- 
akimnicd.  The  want,  therefcre,  of  complete  saoeess-  in  this 
valuable  branch  of  rural  coonomy  is  not  solely  to  lie  attributed 
to  the  want  of  skill  fai  our  dalrr-maids ;  and  the  cauae  of  failure 
Is  rendered  more  difllcult  of  dlaooverv,  end  consequently  more 
dUBcult  to  he  remedied,  from  an  obaervatkm  that  the  plants 
were  nearly  the  same  In  the  Hereferdshlre  and  Cheshire  pas- 
tures^ a*.  aAUf  the  abewe  aapsstmsnts  vsere  made:  white 
ciovw  vboonded  In  each,  with  the  crested  dog-tail  grass  and 
lye'grass  miaed  wHh  oltov*  in  BBSatt  qunntMea,  Of  ailcfa  planlB 
the  pMSBOras  of  Henfaidahire  are  ganenll*  oeaspescd 

A  mmh  qf  ■waaatiigf  isiia  I  anwdeiee  ood  poatanv  baa  lately 
hem  tffad,  and  axtaaded  with  a  gmat  InuiMee  of  pradaccb 
nie  gauala  mowti  as  soon  as  it  is  in  bloeaea,  and  eonaeqnantly 
previously  to  dw  ibrmatlon  of  seed.  The  sAar^ipnaa  Is  not 
Ipnsaad  unHl  It  beglm  to  oontracl  a  vellow  appearwnoe,  in  the 
lattergnd  orOrtDbvorbcirinninf  ofNoveiriMr.  Inthlscaee 
Che  eiBund  nnains  oovcNd  dnrliig  the  winter  wltli  a  poatlon 
herbage^  throni^  whliA  the  young  graai  Vmgs  «ith 
~  ^  Tiffmr  at  an  aailr  period  of  ttaa  suopasrting 

STOardetu  and  Orchard*. 

9tv\%  tfwas  flnt  eatmslvely  planted  la  H«f«Atdahfet»  tai  the 
time  of  Charles  L,  by  Lord  Hcodanoc*,  of  Home  Lscy.  Or- 
dinrds  and  hedgertow  tresa  of  the  sppla  and  pear  ktod  are 
ftnmil  on  every  eapcrt.  Boil,  aiMl  pnder  every  oaMurew  The  soil 
hivt  adKiiCwl  to  nwtt  ikMli  of  apples,  la  a  dqap  rieh  learn  vrhen 
ppfler  Uig  eultfiR  of  itie  plough  |  the  Hlyrt  and  gOiden  pippin. 


faiahata 

.    .       line  m  sandatonAi    The  best  Heta  of  n 
picfar  the  rfsli  loam,  but  taifcrlar  Mads  wiU  ei 
rfiere  the  eoO  will  seamly  fvodnoe  hcrtMo-   T 
;  each  cCm  i 


iwieea  same  called  kernel  ftidts,  tumnely,  the' trait  grawii«  oai 
iu  native  rr^ -"^' — "—  '- " "       '  "    -^ 


lof  amies  are 

•■■w  Dcvn   KnK   lomuvwcu,  muma  irf  the  BtJlUU  ■ 

hi«loe<««b)  oeeeni  vMfMiea  ef  the  Hw«cy: 
apple,  red-streak,  woodoock,  naoyl&  geniiw, 
yeiww  mmkoi  fas  whelp,  loon,  and  Md  pea 
red,  ten  commandnnanU,  and  others.    Some 


lte,a^ 


red.  white,  a 
■MiMi  dyroacK 

, ^ of  tbese  noma 

are  descriptive  of  the  fruit,  and  oihen  are  derived  from  the 

-* ^^ — I  they  have  baan  ftm  faund,  or  faund  in  msat 

..  The  old  pean  held  ka  most  eatiwatien  aae,  tba 
aquaah,  ao called  ft«a the tendetncnefita pulp {  UiealiUeU. 
"       "     '  aiaaeedUng  taiaflddaf  tIwta«Bes  the 


RoabuTT,  calM 
i  and  the  red  | 


fttm  having  grown  n  aaeedUng  In  a  Add 

hnflfeap,  fhwn  the  quantity  of  flaed  air  oenii 

the  barland,  fttm  fields  in  Uie  parish  af  I 

Barlands:  tlie  aaek-paar,  from  lie  ridmeaa;  an 

fttm  lia  oolonr.    OfiDore  caenasen  sorts,  the  lonr  t«>d  k  the 

moat  valuable^  and  far  Oie  goicsal  naa  of  tha  ' 

the  beat  of  any. 

a  Wood*  and  PlafOaUom*. 

Oak 


growtn  la  flilt 

^  at  &iglaad, 

the  faiest^ 


verv  afanndant,  and  more  rapid  In  Ms  g* 
and  Menmouthahlic  than  in  moat  parts 
>afcrd^  euates  aid  CroA  Caatie  eantaln  i 
I  tha  eeuatv  ;  the*  wooda  at  Pcodey,  U.  Pria 
mt  oak  tlnolicr  and  eapplccs  at  Mooeas  Cob 

.  a  curleus  weeping  oah  Bt  Moceas.    Moetpi 

ooppioes  at  Hampton  Court  and  Ledbury ;  cut  every  tbli 
yean  far  crate  ware,  hurdles,  fcc  and  briM  frem  ISL  u 
pee  wood  acw.  which  Is  to  the  statute  acre  as8  to  &.    Kkn 

MBd  bVelok^ 

on  tbeanbje^ 


are  intenpcnad  in  the  hedge-row*  with  fruit 
10.  ImproeementB. 
"— '-■ ^  -'entedy  hot 


It  watering  little  practind,  tlioogh  li 

.     vaughan,  Bao.  af  New  Ceurt,  whoee 

has  bean  elreadymeMkeMd.H.176.)    Oneofthe 
rimentt  ia  this  way  which  liave ' 


eaUteof  T.A.  Kni^t.  Bv  making  a  weir  on  the  river  TasMk 
with  pgroper  oonrscs  far  tne  water,  that  gentlemaa  b  now 
enabled  to  Irrigate  two  hundred  acres  of  land,  which  wave  oeeer 
watered  hdon,  with  the  assistance  ef  the  laaat  flood;  and  on* 
half  of  that  quantity  even  la  the  driaat  season. 
11.  Live  Stock. 

Herefcrd  cattle  esteemed  agp^rlor  to  moar,  If  not  lo  all,  ether 
hraods;  those  of  Devcn  and  Buespx  nearest  them  In  appepancr. 
Laiwe  sixe,  an  athletie  farm,  and  onnsaal  neatness,  diaradcr* 
Ise  ttie  true  sort;  die  prrvailing  oolonr  is  a  reddish  brown, 
with  white  face*.  The  rsarlng  of  oaan  far  M^ultunl  par- 
poses  unlvenally  piwalla ;  naeriy  half  the  pMughfaag  b  per- 
famied  by  them,  and  they  take  an  eqnal  share  hi  the  laboms 


of  tlie  harveat.    They  are  diad  with  iron  In  attaations  which 
^  ._  ..  .  ..  ^     .^      Theehowof 


In  the  counties 


dad  by  enysimllagaimualroilactien  In  England  t 
I  they  aregeneralUsoU  to  the  princ^ial  graaian 
near  tha  matropetts,  and  than  parikcSadfcr  tlie 
la.  ^^ 

. — a  mf  tatiw  a  dairiMg  comr^i^  bteeden  direct 

their  attention  to  producing  that  farm  of  animal  beat  adapted 
far  facding  rather  than  mUktaig.  "Tha  whole  ataentlon^ 
the  liriecatanhlre  breeder  haa  been  ^Urectad  to  tiaelmprave. 
of  his  cow  a  and  far  the  use  of  the  graaler,  he  has  asada 
'      '     The  HerafardaMre  breeder,  en  the 


conducive  to  the  eacisellenoe  of  the  futara  oac    

of  Hertfardahlre  is  comparatively  small,  esticmdy  dcUoeseu 
and  very  frmlnlne  In  Its  ehaiacten.  It  Is  li^tt-Aeahed  wlten 
tai  common  condiUon,  but  capable  of  extending  Ibielf  u>ilv«> 
saUy  In  a  Aon  space  of  time,  when  fcttming.  Bxpericnoa 
seems  fally  to  have  laoved,  that  tliase  qnaHtiea  in  the  eow  an 
neceaaary  to  perftotion  In  the  oa;  and  that  when  the  now  ia 
large  and  maacttHne  in  Its  character,  and  hewvUy  loaded  with 
flcrii,  the  OS  will  be  coarae  and  brawny,  and,  oona 
— •^-  ^  —  ^ — " — In  the  paoecas  of  fattening.    It  i 


be  remarked,  that  there  la  an  ertramdlnary 

the  weight  of  siUCalbidahlaaoDwaadttia^ 

perhaps  other  soda,  eminent  far  producing  fine  oxnt,  arw 
ftimllariy  diMfaiKuiahed:  but  It  is  a  flwt,  that  a  Herefordahfare 
cow  vlll  not  ttftfiwquently  te  die  modier  of  an  ox  of  ncailSr 
M  hef  own  vdaht.   T.  A.  l&dght,  who  rtade  d>6 


in  th»  wviriit  of  the  anl«s  and  famales  ef  the  laii]t4K«ned 
cattle.    That  gentlemaa  fiurther  ohaerves,  that  he  is  onaMc  to 


diacoifef  what  advantage  the  nnbUe  have  dolvcd,  or  ate  HkeH 
to  derive,  from  a  breed  of  cattle  which  are  neither  caHrvtatea 
ibr  the  dairy  nor  far  brcedlnji  oxen.  The  dlfftorcnce  in'tbo 
-^ .  -|„j  gjj  gnUfiHem  milking  onw,  aa  tliw 


d^iry  between  a  good  and  i 
— —  _...-..  ^  ^^ 

Jive  pounds,  aad  if  tfie  airimtf  be  good,  a  'vorr 

poor  imataria  wMI  he  sufficient ;  bat  the  diRtvencc  between  a 


^ adeqaate  to  the  keep  of  the  latter,  will 

seMomeaoeed  fIvepooiMis,  and  if  die  aiHmiri  be  good,  a  i 


0id  bad  ox  will  oAin  varanl  twenty  pouh^  irtwre  both 

t'onaamed  In  fattening  >qnal  quanWiin  of  fcod ;  individuals 

and  the  pul>lle  are,  thtevfare,  equally  and  widemly  IntefcaMd 
in  the  Imptwvement  of  the  tobourtng  ax4    I'ersom  of  IMtM  «- 


^ 


Book  I 


AGRICULTURE  OF  SHROPSHIRE. 


1145 


itSttutMfftf  pcfiMfM,  tt  nw  nrMwr  vim  ■  ntsMBd  sn  iitod 
famd,  bM  ei«talnl5  to  titc  dctfimcnc  of  the  vmI.  A  ciws 
bttw— I  Uw  Hyriand—d  wl  Rpikh  toam  <h>  ■»«< yiulirtili 
mode  of  addiWK  to  H»  flmnf  and  t«Iii»  Pr  n»ij1i  Miiil 
martt  hk«c  been  already  raiaud.  (7kSS.) 

12.  Hural  Ecomomtf. 

**  Ifa  certain  prapartlon  btfawi  tbc  pfloa  oTIabeMr  and  tlw 
■vcrac*  price  of  whval  could  be  fixed  by  lav, •oaaUMndcr  the 
apftUcatioiw  fbr  parochial  aid  nawwiary  anly  In  caMB  of  a  very 
lane  family,  of  unuMial  libiaa.  of  tcanty  Maaonu  or  anj  other 
rwJcmcriiaMy  t  the  MMMirc,  il  k  pmamad,  venld  be  hoooar- 
able  to  the  ooMalry,  would  Mlmalaw  IndiMtr;  and  ftdelitT. 
would  check  dlahoneMjr,  and  endear  to  a  muneroMt  daw  thair 
native  aaH." 

1&  PoUticai  Ecomomp. 

Roadi  iir inert;  bad;  now  impreefaiti  malarlak.  coane 
llmmowe.  titovtot  to  a  unall  cxMrt,  manofSMtund  u  Hare- 
ford.  An  acricultorai  lockn  cMablkhad  In  1797,  which  hM 
■iTen  many  y«emlupu»  and  mm  nnch  geod.  • 

7795.  SHROPSHIRE.  A  turfkce  of  890,000  arras ;  in  getieral  flat,  but  with  hill* ^considerable  height 
on  some  of  Us  margins.  The  soil  is  chleflv  clay,  but  In  part  light  turnip  land ;  both  are  devoted  to  the 
raising  of  Gom.crap«.  Breeding  and  dairving  is  also  practised  to  a  moderate  extent  The  greatest  im. 
prover  in  the  county  Is  the  Marqnis  of  Staflbrd,  whose  extsnsive  and  important  operations  on  the  estate 
of  Lillethall  are  demrribeil  at  length  br  Loch.  In  his  impravementa  on  tke  Marqui$  </  Htt^onT*  E$taie$, 
181!l.    {Btshton^i  Skropihire,  lliH.    Plptnlep's  Skrof^Mre,  ISO).    MartkoTs  Htview,i8l9.) 

Watm,  Twrhty-two  lorla  of  Ath  Iband  In  the  fieiein  hi 
Shropahlrp.    Salmon  In  taaaon  from  Mlchaalmaa  to  Mmj. 

a  Property. 

BitatM  of  flPHn  10  to  tSfim  aciea,  and  an  Inflnhe  nnmbrr 
ni  fbeehold*Ta :  yeamanf^  efiei  of  all  Infcrlor  iUct :  mnch 
copyhold,  but  tlie  loida  upon  tctme  cnatomary  roanotm  hare  «n- 
fk^whbed  the  cepyheldan  opon  i 


,—., _-^, — .  -  _ — - — Miw  lliM^  thtT  inn  newiT 

be  able  to  nw«i  either.  Where  the  aoM  b  well  calmlascd  Ibr 
the  daily,  erery  atacMlon  ihanld  be  naid  to  otitoln  and  Improve 
the  bert  wru  of  mlikhiK  row»;  and  where  theox  h  kept  toa 
proper  ana  m  a  beatt  af  draaeht,  nothinc  condudnx  to  Ms 
raccMence  oaghl  to  b«  nrglccted.  A  row  mmt,  however,  aire 
mUk  cneuKhte  keep  ha  oalf  fkl,  er  It  tadtaqoalhMd  Ifar  be««d)n« 
•  icwlox;  kecanee  die  calf  would  beepailed  kafcei  ft  hwl 
acquired  the  proper  ace  to  be  weaned. 

fl»wp.  Theprorlncial  bread,  the  Kye^and,  nmnad  ftom  the 
mndy  dlatrtrt  In  the  neinhlwarhood  of  Roek  Thn  lamb  hi 
Fetrvaiy  and  March ;  but  doflM  winter,  and  partfciiUily  In 
thne  of  lamUntr.  the  eloiw  florka  are  fcneranfjr  isonfined  be 
nkcht  In  a  ravcrnl  balldlnc.  prorlncUnT  termed  a  cot,  In  «hien 
tacjr  are  lometbnca  ted  with  hay  and  barlajr  uraw.  but  much 
more  firrmwntly  with  pena-haulra.  Pome  brerden  arcostom 
them  to  the  oot  only  In  T«y  artete  weather,  and  In  lambing 
thne.  The prae:lcei^M  derived  from  the  Flamlni^ and  intro- 
duced Into  Ei^hmd  abimt  the  year  1660.  A  cram  ha»  been 
made  between  the  liyeUada  and  the  new  L^keMaraortay  to  «ha 


1  Geogrnpkieat  Staff  and  Cireumttanerf. 
Climate.    Conaklerable  dilfkrenre  arronUnit  to  the  aofl  and 
u^em;  merr  warm  on  the  caatem  tide  than  hi  the  middle  of 
le  county.    B.  wlnda  prrvall  In  iprlnc,  and  W 
SmI.    Nearly  an  equal  qoantttj  of  wtiMt  and 
emer  rather  piadamtaiant.  H.W.  ikUof  ther 


rcwnty  variable; 


thin  aoU  upon  clay  or  rack 
and  maetaorbiofHllieBoe 
MimrrmU. 


Lead  In  granulatad  quarts  tott  prndnctlteu  C<^ 
mnd  but  not  wok'ked.  Coal  of  excHlcnt  quality  on 
m  lid-  of  the  eeumv ;  lime,  bnlldli«-«one,  rhaly. 
I  »a  watert,  at  dllferent  plaook  At  Kiniciy  WIrk  a 
iaitwaier,  used  fcr  naaktad  wda  at  a  work  fatabtfehed 
at  Wormbridfte.  EstaiMive  Iran  works  at  Coleleaok  I^le,  where 
the  fiat  caaTirai  brldffs  wmaraetad  by  Mr.  TaUbed  aboot  17(n. 


3.  Buildingf, 

nome  ipood  new ^ ^^ __  ._ 

In  eld  mapt  beeooat  luin-hoaars.     Farm-houMs  acnenly  In 
vUlairea.    BseeOenC  new  onaa  on  Iba  BCarqun  «  Suflbrdl 


tgimJMmtJ*  rctlttf[fM  Wilt)  fftrdni  morti  wanted.  Htrmm 
judk^Doa  oliwTTttliini  hg  Pt^ml^  e  mimh  ■!>■  ntt  |4rtf4rulai 
%nmf  Imi  iiijutiali  Iba  Immqulat)  tf  maklaK  Utrm.  w  b». 
M4d  my  otlwr  9<4«*4  hear  m  autitanl  awfeArBFU.'v,  iniiiwlad 
to  cottt^dlCI  ttmr  Ihwm^uks  all  aaWMad  or  fcoitikiwd 

111  be  liliMiLlltinaMi  Tbmf  nw  tiiiiiiiJad  lo  "Bmil-ie.  *ntl  lImjt 
tHI  jM  thss  Om  tin  Wiididia  dawiw.  It  ta  nt»t  vinu^mt 
la<f)aw»|e«i  dllHtfUto  daolt^  tml  imOmt  imiiKKv^  m- 
^i4M«n«3EtWkim«^0toedjliaB«lUi^ht':  km 

snampledl  af*  soidd  IhedrcA  IHEVe^,  It  v'^M  HM 

a  imH|WEt  with  freer  pftveuuea  atoai  n  iKjii^  ■  ih 

wnn,  Alwnati  cfrrj  qMcMa  or  uwhUJ  bulJiUtiN:  i'  -  -  nd 
cl!tHt,  ir  mumtU  ulaiud  mA  MUSrtl  wutod  (  ana  wnax  «■• 
ihr  licM  ornxjiwxii^j,  or  liii^d  tlw  HaH  dli«Haitew>ar  iMr 

a|iKmiiiiji«>t  rtMm  ui  Jhatk  whsn  anpiaiiiid  bj  the  nlatlve 
^Mbuhnn  thn  ttminil  tn,  «hiMrlll||  Ihalr  RfCBidf}  and  Oltlt  uaa. 
A  *luT*t^m  fn  a  Iknn-taid  nualei  n»  ^^a^^^W  kin :  »ut 
c^ifMK  uti  nrlili  n  1  i  nihiin  ■tawij  ir  Mubiti>r<l  l^im,  it  ik  I'M!. 
Iiuilr  |>4n4nTiil  lir;  |li4  »t  uf  a  harti  fistin  A  |Mi:ltinrta|ur  iTTL'tip; 
but  ibeltorapg:  UMiar  a  Undan  pottiro,   ihc  imfteopnciy  h 


glaring     Lbyh«ny!n|r  to  ^cgto^ 

nnun  may  iw  paaMU  wnmmt  aiepiaMnre .  tm  uj«  *-"«»"■  <" 
men,  wonen.  andddidrm  mrroumUna  the  oeU  of  an  anchOT. 
Ito.orihe  oratory  of  a  monk,  haee  thafr  natural  aneeemUnem 
bwieaacdbyUwcantnHt.  On  the  other  hand^  finj-draeaed 
Uwn  with  mlaerable  oottaffH  may  be  compyad  to  the  larad 


ilhtyUnen  tome  fcewlineri  were  formertyaowaad 

ofweartaK.    llie  whoto  of  a  gciiUeman\  aMM  ■hoaM 


plaaMne.fn«vndi  theTlllimeehouldbeoneo^act  Inthe 
not  ilrot  out  fhom  It.  There  may  be  a  Ustle  nM»e  pciMi  ao^c 
the  manalon.  but  iteheuM  not  be  an  unnatnral  ooiitmal  to  tha 
•urroundinii  obierti.  The  Cko  of  iw  ceuntvr  U  bad  but  a*  it 
b  dladjpartd  by  artlAclal  meanai  and  the  chaapaM  and  batt 
Improvement  b  merely  to  ramove  what  oltaida,  and  to  take 
can  that  the  bulldtaags  or  fcncea  thai  are  wanted  are  neat  and 
appeeprlasepCxhlbMncdhthiclly  their  nallnteotkn.  Plymlcy 
b  a  fnand  to  ilniile  cettagea,  became  two  amilba  under  one 
foef  may  hare  more  cauaaa  of  contention  arba  between  them. 
On  the  odwr  hand.  In  UlnoH  poor  people  have  flrvquently  the 
mcsH  of  fetaettifqc  their  dlllkn  ncm ;  and  than  the  aMbiance 
theyralmfiasiUcilwandi  other  bMadamswsMjr  by  uaar» 
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*kn,  U  li  piftito,  iMwavcr,  wImr  tw,  or  c«m 
thrae  houMi  «•  )alMd  logvdMr.  to  eontrtv*  At'gndmt  la 
■uchamwHwrthaidMnnuqrlwikttolmaBiMnBoai  aadnn*- 
timn  thrw  naichbonrlnc  ftmiUw  may  do  bMar  tBl«»*>f  thu 
two. 
4.  OeeujkUfom. 

On  the  baidm  of  Wate  U»  teim  art  iraan,  maav  not  «• 
cwdlng  tw«Rt*  term ;  on  the  MM  tido  of  the  county  from  on* 
to  AOO  acTOt :  nrmcn  in  (cncral  vory  Indiutrlous ;  woit  along 
with  tfkeir  MnranUi  wivw  bn».  baka,  dairy,  and  at  tpara 
Koun  t|4n,  and  get  up  a  place  of  linan  cloth  for  lalo  mtj  vaor. 
Lrrnam  for  Utm  fbnncrly  TCty  oommoa-  Biahton  of  KiLiall 
groat  palm  to  propara  prlntod  Iomm,  which  antwor 
Tha  torm  ha  recommmda  to  umn,  fuumau,  at 


S.  ImpitmenU, 


Ptough  with  two  whcdi,  drawn  by  (bar  or  llva  hocwa,  or  rfs 
or  aliHt  oun,  to  Iha  Mrang^landi,  and  two  hortt  with  a  htn 

■*~  "*        1—  -  -  -       ■—     t  -  lnMi>v9o  luiplmiontv  ana 

t  nulU  on  Lord  tttaflbrd** 


to  driw  in  the  tnmtp  aoila.  ^ 
thrcthing-machin« 
kf^Aivcn  by 


aataiMtd 

fi.  BnclosiHK, 

Mudi  practlaad,  and  ttiU  going  on.    Flaahing  hcdsaa  ia 
uraally  vary  ill  done  in  ^ropuUre ;  it  la  a  butlnoM  which    ~ 


qulm  gnat  nicaty  and  Judgnwnt,  and  liaa  tha  moit  icnorant 
«|Kraton  to  nirfonn  it  in  |t>naral ;  who  in  the  ftnt  place  out 
downward*.  Uirough  mere  Jdlinaw,  Initaart  of  upwanb,  and  w 
enoae  the  heart  of  the  plant  to  the  weathv.  Many  milei  «f 
hadgat  lately  planted  on  the  Staflord  crtatci. 


7.  ArmkUUmd. 

Pidlowtng  very  badly  4aM  en  tfie  atraag  Inda.  Connoi 
oropa  of  the  oonnty  wheat.  beriay,oata,  p  lii,  mJ  tanilp>.  F\i«m 
found  not  to  bell  well  anlaa  grown  on  a  iharp  grvmi  er  i^ : 
thoM  crown  on  dagr  given  to  pl|Ci  and  honea.  Soae  hasp  and 
hoM  cnltltraied. 

Some  natural  meadova  en  nte  seven  and  other  riven ;  nee 
much  attention  paid  to  them.  Aitiflclal  taerbma  and  i^aaei 
grown  on  the  tamlp  lelu. 

a  OardeuM  and  Orchard*. 

Many  fhiiaaii  have  amall  orchards,  ftom  wbeaee  the;  aaabe 
a  little  cidar  lir  home  oonanmptlon ;  and  on  the  oennwaa  of 
Hercferdihlie  and  Woraatmhlra  the  orchard*  an  lai«w.mMl 
dda:  la  nude  for  lala. 

10.  Wood*  tmd  PUmioHona. 

A  good  deal  of  hedge^ww  timber,  and  aonM  fine  e*k  wwadi  I 
■laoniunctanayoangpUntatiana.  Namw-laaved  dm  racfcaaed 
an  exeeUent  hedge-row  tme,  tart  tha  faraad-toavcd  baitar  tim- 
ber, and  IcatdiOcult  a*  to  aoU  and  titaation.  In  thia  ooamx 
fcw  pmom  win  ban  their  velatlana  in  any  bat  tha  hatt  mik 
timber,  which  contillmlM  much  to  Itt  acardty. 

11.  ImprovemnUs. 

Mart  aied,  and  lome  Irrigation.    A  good  deal  of  dtatadna 
done  with  brick,  atone,  and  fluqpit  wood.    Some  bom  drain^ 
In  Blklngtan^  manner.    On  the  Laiaah«ll  aHate  ef  Lord  S    ' 
Ibrd  (Jg.  999.),  In  1816  and  1817  thcte  has  been  e 
17J00O  yards  of  embankment;   S7J0OO  yards  of 
';  46/100  pods  of  m  '     " 
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4aopen«d ;  SlbfiOO  yards  of  fimce^Utchaa  deepened,  •coorod, 
•nd  MnUghtaned  >  49,I>U0  yards  of  old  ftnocs  Mocked;  30,000 
yards  of  new  quick  fcnccs  made ;  111,000  yards  of  turf  draining : 
and  46«jOOO  vards  of  nnder-gniand  draininir,  laid  with  tiles 
and  flllod  with  Btanea ;  baaides  the  erection  of  many  new  farm- 
cries  of  the  moot  commodioas  plana  and  sahMantlal  eiecution. 
But  to  have  an  adequate  idea  of  these  and  other  ' 


effkctcd  by  this  muniftcent  and  patriotic  nobleman,  it  is  ne- 
cosHwy  to  pervae  the  very  intereaUng  work  off  Loch  already  r«- 
fierrcd  to. 

On  I*«  vyiUmaor  tttaU  tit  Lord  StnlRnd  (.  Ag.  1000.)  evoellent 
voads  have  been  formed  s  so  that  ieveml  parts,  before  inacoeaii' 
bW  In  winter  and  durincwet  weather,  may  now  be  approached 
at  all  times  with  ease.  The  eObct,  as  Loch  obaorvea,  has  thus 
been  to  add  so  many  acres  to  the  eMate.  But  the  moM  oonsl- 
derable  work  executed  upon  theae  oaatos  is  tha  drataiage  of  the 
extensive  district  alluded  to,  called  the  Wtldmoois.  The  ex- 
tent and  nature  of  this  Improvement  Is  such  as  to  deaarre  a 
particular  and  detailed  description.  Some  adjoining  propettlea 
have  benefited  by  this  work,  and  contributed  to  the  expense  of 
ir,  which  was  done  under  the  authority  of  an  act  of  parliament ; 
Init  OS  almoM  the  whole  of  the  land  belongs  to  the  Marquis  of 
Staflbrd,  and  the  expense  having  been  (£tafly  bonse  b>  him. 


the  direction  of  its  prograss,  and  lis  proserratloa  hetMftcr,  la 
entirely  vested  in  a  surveyor  chosen  bv  his  lordship. 

T^sr  OMwrs  consisted  of  an  extensive  tract,  amounting,  with 
tha  land  similariy  rircumstanoad,  to  near  twelve  hmdrad 
aciaa.  The  soU  is  oompossd  of  a  flne  black  peat,  fasenmbant 
onabedof  red  sand,  foil  of  water.  They  are  bounded  chiefly 
b«  the  upland  part  of  these  estatm,  and  surround  the  parish  of 
Kynnenle*,  which  also  belongs  to  it,  and  which  is  cumpnaad 
of^some  of  the  finest  turnip  and  barley  soti  In  the  kingdom. 
They  had  evidcntlT  formed  the  bottom  of  an  extensive  lakCb 
The  dilTeient  brooks  from  the  snrroonding  country  held  thdr 
course  through  them.  These  larooka  are  known  in  the  oowntry 
by  the  name  of  SWasi,  being  dlMfawpiishad  ftom  each  other  by 
the  name  of  the  placm  ftom  whi£,  or  paM  which,  tiin  flew. 
Their  ooune  to  the  Team  (which  river  dralaa  the  whole  of 
into  the  Severn)  was  ilevloaa  and  crooked  In  the 


extreme,  iigurii^  to  a  great  « 
thc7ran. 

Wgroaf  arepn<ianqf  thatemsart  was  oocuplad  by  thetenaata 
of  the  acgiaining  forms,  who  turned  their  stock  fai  upon  tbcaa 
for  a  porUon  of  die  summer  season  only.  During  the  i«M  of 
the  year  It  was  impossible  to  oae  them.  They  alloBded  Inat  a 
small  quantity  of  rood,  and  woe  In  moM  plaoas  so  vet  thai  Is 
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***■?***  <**■>"■'.'■'  Hm«  a^Mp  M.    Tkay  «a«  oovmi      alMekm  aT  mm.    TlMii^atatac  lands  bnldbTto  an^^t 


««R  kapt  In  nawlj  a  BtaM  U. 


I  toinf  i¥i  Inct  1»  vliirb  thn  mold  ba 

^%0  ^I^MtV  trlijijfc  onramHl  In  JnltiirMt  thU  Inirt  ■■'  aid 
«ro*a  ftiHTi  cliv  »>iif  nT  I«TFt«  «hd  fram  ihc  river  Twth  Ina 
WK^lhri  H)  b||{b  bj  iht  itilQ  |kid|»  ■»  t(»  tlll««  tb*  Wi,t#T  :  ick 
to  a  oaat  dUl«tc«  inm  lJt#  tamL  f  ha  wtan  Ibr  dialnirw  this 
■IfJij  1 1  d&«rM  iiiiilililiMalj  ■  J  iiiaiiiiJiiiil  ihI  JadicLu^j 
IM«iit»  to  «ia  dauUa  HaW  ^  wvrfaH  rlll4  ^tet  and  nT  In- 
iMiiim  M  Uatia  an  iiMiWi  vMl  wtnla 
Nfcj  JtMUliaiMii  itiiaiad  a^  l£*  l>w 
WJSia  lIMilwi.  Ml  I3ia  Afl 
TOaniMlal^t-lTaafcigain  aa 


liilUliMil  Ito wl  ■ 


•Id 


[   of    l}i*   IIMUJI 

whlc^    n  ,^-  to 

a  waj  iciwvf  dciwo  ihr  I  ♦4rn 

Ji  dbchannd  JniD  tlint  rittr: 

mA  4  ■ml  4ny  Dai**  ilM  mUt-]iaiil  at  [jni,  whJ<  !<i  <«i  vi'>>Md 

k.  Tba  QTliflnkl  r«iT*<a  «f  ihe  irirhH- "  >-- .^  ■  r« .  .  lit. 


lfaUp«ihia«»  Tbaorl^naln 
Eb4iii:  Dm  uplamli,  aild  lc>  dl> 


%1||]  11 


c>  dlM'liarp-  dicm  ini  < 


Ihatr  ar1|[lnu  dtnctkin-  To  |»rvvi>iii  thmn  nn 
^nlna  tu^a,  and  to  mi  (rfT  ih^  Mffru  uf  1  hi 
(iT  1  ha  ream  on.  Iha  u^ijirf  munrij  thfic  lirvolu  u 

Thrw'  A»  lrrhiik'4|lj  HiJUJiJ  iqpi*-  banLk    Al  L]( 


«(/ih* 


„ ..    _     IntAthivdifi^ai  llHdrRlnaiHQr 

im  ir^ix^  li  crnptlvd'  Tba  It^rt-I  m  lurh  n  m  Lhu»  lavuffat  fi  .... 
Um  t  Taara,  fi^Tin  Mow  lioi^i  UUI,  wiacaaTMlfl  alBuel 
m        iU«i  Khm^burji  <'pnaJ,  and  *ai  chiAicmI  Mbv  lb* 


f  •  PMif  i^Aatttrt  \\  h*>  h^m  iHT^-vjitT  to  rmUntrf  ana  wt 
off  ru1*(nti  ui^ff  ainrihar,  m  prdff  tlul  Hi*  vatn%  I'lHubnf  Amrn 
thr  Qi'kndi  niia>  br  lir|it  In  Iha  vn^ni  t«Doli  ihTouah  Hhth 
tlM  'ill  i4in«ufl[|i  flkfw^,  uhl  thai  lliki  wuum  fla*luK  ftmn  ■ 
thi  '  I  r>4l*  m  IchI  mii  rail  itMa  ib*  ttaI^lf  dralm  l  kt  i^iitfl  Artin 
■1,  th.1l  Ihr  wJiMrr  HipvIiik  A'nm  lh«  blR|i«r  rtwildt  U 


ibC' .  . 

Um.'  14  k  dr&lru^    ThuA  baa  a  ici-aai  addltkmal  I 

tain.iU  ud  thr  wbvla  tf  ihk  dliifld  k«  ttDW  *« 

of  vBii:^ ,  am]  iudt  M.  thlfif  a«  Ji  fl4Bid  h«i  not  baan  k(w«n  f<n- 
yahrk.  t'bk  dktrkl  la  In  wmm  iiulan<^^  an  nat,  that  thv  aid 
ooiirw  af  1^  IVaM^  itiino,  twhkh  riinrrirrli  i-uivlku-tpd  ilia 
wan-t  of  thai  l^kofe  hi  fai^  tllrmrtJiifr.  ha«  wM\  Eiul?  ■IjlTlc'iiJii 
barn  madit  ■  wt  af  Iha  ■Inkiapi't  wnd  to  i^urr  lha  ilrdlna«'>; 
vf'^T  In  «uiem  tfw  evRtxuv  dimUitB,  a  DM*  tdumwl  b*flim 
ba      '  Mt  fcr  Qia  •&<««■    Xaklm  advaubn  itf  ih lii  dnlnapvN 


TAm  rfMrwf  bw  baan  ujbiMianclj  divldad  Isln  r^pkroirm- 
rJwiwM,  bj  ^itat  dJicba*.,  irbUb  hai  Into  Lb«  utain  drjiina; 
«ml  whatvar  H  1i4>  bcvn  f)fv4l>lr.  Uww  diifbai  ikavo  [«■! 
tnada  Id  aa^a  tiui  purvow,  ai  veli  aa  thai  uT  a  fuiiL^  [cr  tha 
nrw  raada  vhjirh  bm*T  ucm  c^KutruL'tnl  ai  rifw  iKl-w  xn-^on. 
Jn  ooa  lotlanLVi  una  uf  |h^  roaJi  bai  ht*i\  mrflad  m  • 
MTa|0tt  IhiP  for  alwui  Ivd  inilif.  (ki  each  Kld«  of  iltki  road 
tr^atM^v  Iwm  iilajpifdf  at  itotnlDr  di>ianu«,  vhklk  will  koan 
fiitnt  r^^atjf  lit*  linBU  avtnuH  b,>  TL-p^X^nA'  THitr  Haur*  FiBva 
biMdn  brm  oJI  fryul'i'Cj  uftilrt-dralitHl  \if  lurf  draifi*,  vtieh 
riaatd  nni^jlLjiMjr^vHu  In  Utt  diilknniL  dii(-b««  arr  j>likMd 
fhii4-it»at,  1m  pjuod  luck  Ibir  -maVet  duHn^  liw  Auirtiiiar, 
vna«r*inic  Lb*  ai«ad(mi  in  a  ttal*  >3f  ^icrpftva]  trtdiiiv. 
T  \m  vaAtr  Ij.  let  trfi'  M  l»ui  upt^  hn  rwrj  f'T/umtoi  d«.Y« .  lad 
Mm  ilnwn  vlfvuh  m  laiKib  viUi^i  ai  tnHAJblr,  It  u'.«n 
■«4  ^BBM  rkar  boUi  Ika  dilctaM  and  Iba  (LnHiTKriinind  drai  M ; 
-lk«BiaBiJH«r  Ih^bdaaaiwall  da^rndnl^iai  illiri>  The 
a<aarl^liJi  bav*  Immi  iMtiyv  Mpptqved  1^  ii«f ^  b«flf ;  >3j4  ra- 
twoi  lolUi^  Rud  tetuJpB^i^i  i  imd  llwlr  *aiMc  ai  let  to  a 


Thk  improve- 


adbajrend 


r,  in  many  inetanoa,  la  fbllj  doubled.    Thii 

hw  cart  a  ^nrj  large  nun  of  money  ;  which  v< 

ajread  what  was  necewary,  owinK  to  the  Inafflcimcy  of  tha 
■nrTnar  belonging  to  the  oommlMian,  which  ia  not  yet 
doaed.  The  drainage,  however,  has  lately  been  put  under  a 
MTteror  (Lewis),  approved  of  by  Laid  {ftairard  in  tanns  of 
Oia  A'ct,  and  the  espcuM  to  diminishad.  and  Um  whole  put  fai 


J  rmM  im^ , . 

In  place  of  Velng  the  very  woret  part  of  the  eMata,  they  are 
rapidly  beooming  equal  to  the  beat  and  llnMt  maadovs  en 
k.  In  onlar  to  ahclter  them  from  the  blaatt  whMi  come 
romd  the  Wiekin.  from  Um  Welsh  rooonUfaw,  th^  have 
been  Intcnectad  wiUi  vatlous  nianiatlona.  A  plan  of  tha 
WUdmoon  pvrrioua  to  ( Jk.  1000.).  and  MMthar  mbacqucnt 
to,  this  improvement  (Jig aUOl.),  wiU  serve  to  alve  an  acm> 
IBM  notion  of  what  hm  been  done ;  tha  whole  bdng  wHl 
worthy  the  namlnatioa  and  Impaction  of  an  lotalUimt  agri- 
colUDUt  and  improver.    (tvcA,  p.  MS.) 
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STATISTICS  OF  AGRICULTURE. 


PamIV. 


IS.  Liffe  Stodt, 

CMlla  of  mlaad  Imcds :  umc  dabyingr  chtofl;  ftr  batter  to 
the  iiMnuhctuilnit  towns ;  lonie  chccM,  but  not  Tcry  Kood. 
CalTCi  railed  m  Mock,  and  sometlmM  ntekled  tat  veal.  Snecp 
In  braodfaiK  flocks  of  Tarious  kind*.  Htock  in  ffMMnl  nqf 
leciod  mt  to  improremant ;  all  sorts  of  ctososs  pntnitted,  so 
that  the  orlRfiialbrteds  of  iheep  and  ho|^. art  now  lost.  Pork 
and  iMcon  are  much  used  anMMig  the  poorer  people*  when  thn 
caa  procare  them :  thersAne  the  sort  which  Is  to  be  r«d  with 
theleaet  tfouHeUtobe  prcfcrred.  A  mlztura  of  the  Khrop< 
■hire  and  Chtaiese  has,  bi  thk  lesj  —  ^ —  -      " 


piwienslon  of  It. , — 

market,  have  aevaral  hours  ..  ^ 

den  and  trouble  of  carrTtaig  tham  thltbv 


that  has  no  pievtoas  ap- 
poultiT,  earned  In  baff*  or  baskets  to 
Durs  of  previous  suffMng,  and  die  bar> 


Srtrfiict.  Ifl  iht  mrlh  tide  at  iitt  i^oiinLj  ii  1 1  Ln  driir.  fuimlsm 
ih^i  rtnurnenrFkiK^t  tit  ■  rvlKPi  rt^lnf  pfmiJmlLi  Fiigltrr  Win 
hiiclMr  InUi  hciHl^nd,  untWr  aJt1'rr<?^t  n:uii»:  bcTV  CALlid 
Ain^iisnrtiL,  Ui<^  I'mak,  dii-n  lilsrhMj-mK  I^^k^f  iHro  CraToi, 
Ih^N  MsmminT ;    snd  ihen,  furumr  J  nlo  l«  o  hurm ,  caklaa 

SoiL  Verf  ir^riimi;  JLbimi  imethiM  vt  iJi*  coflnij  ^fmnu 
iomm  ft  (Jat  \  n  ehinl  miud  vrlh  of  nljii'fii  iJi  t^irti,  and  litw 
■vpimindtfT  rij;}*t»  ciVumui^f  aLIuvLiI  ',  n<.i  cbatk. 

Mintf^f.  Valuable  end  eitendi » ;  MJ/'Jliacjwscirnp«Hrdi 
^I'lul.     Imn  ofe  j^td  Ijintf  of  ui^^etwii  cxictit 

2.    PrtSpffilf. 

I.jT^|{at  estates  ll>,i'M¥V.  a  T^^^p  Wt4  manv  id  4II  thjei,  froBk 
thai  wootwi  dMW«  10  4llr. «  jHT-  AUoCftr^'i  j{ntETAl]jr  Lhe  tua- 
nfHTi.  Uot  •«»•  et<allem  eaaaofles  of  ||^i]<'in«n  of  fi^An 
jBOW.  nt  50DU(.  ft  jtvr  tlfnaelj^K  ibd^T  «A9t^  itk«^wi™ ;  n- 
ildl4c  m  tbenii  nid  culllTaiBiii  a  parl^  an  J  f^7ii^  ericrj  hi- 


13.  PoUti'tuil  Eetmomff. 

Roads  fmerally  had ;  Tarious  canals :  trade  of 

^ flannel,  and  Welsh  webs,  ttsad  Cor  clothing  fbr  the  slarcs  in  d 

fiir  baoaa,andacrQnorthe  wildbraadforpork.  Wea   Indies  and   South  America.     Maaufbctures  bi  the 

GcBM,  reared  on  thecenmona*  and  sold  to  fkrman,  whofltt-  county  numexons ;  faron,  pottery,  porodain, glass,  d^ng  cloth. 
Mm  them  on  their  stnbfalca.  woollens,  flannels,  Unan,  ^vas,  &c.    An  agricultmal  soelatj 

Tm*tjf§g  vaaied  in  tacga  qnanftHw  by  some  AnnctB,  and     at  Drayton. 

779flL  STAFFORDSHIRE.  765,000  acre*  of  hill  and  dale,  some  parts  rugged  and  others  smooth,  but 
on  the  whole  more  a  miniog  and  manul^uring  than  an  agricultural  county.  The  Bfarquis  of  Stallbrd, 
Lord  Anson,  and  the  Marquis  of  Anglesea,  are  the  chief  improf  en.  Excellent  markets  ftnr  produce  Within 
the  county  in  conseooence  of  the  numerous  manufactunng  towns  and  Tillages.  {Pitt*$  Beporf,  1808L 
MarshoTi  Review,  Idia    Loch's  Impravemenls,  1819.     Edin,  Oaz.  1827.) 

[  Eiirnn.  Ani  t^t  rewiniti1iTi|r  tHat  *huh,  vl;ti  ih#  uinv  abl I itj' 
imd  ii^E>U!rtry,  iiTid.  vLdi  a  unjUJ  shart  of  iIie  ontavt  pki^uI, 
|ip  w»u  Id  bive  liMHm  making  bj  uad^i  ntanu^ji^KHi  or  G«ifn- 
mcfT*,* 

V*TTr  <Ari4iiLi4  ;  tLowilr  futrw-ploDi^  drawn  br  (bor  iMmtm, 
a  }eimtA.  nltrAl  in  u^  m  tlw  3  t^t  lAnd«-  E  ti-dJeni  ihrnhiitv^hu- 
C^kkniTi  anil  T4rioiii»  F>rw  km|ilrnncnu  LninniucJngtnr  pmpTwbKi, 

5.  Arable  hand. 

Moi[  ^itiLul  ^^.i7raf«  cultlTiiGd,  lofliiding  hcmp  md  flax. 

7-  Grati. 

f^radmr  on  ih«  riwn  uvi  brocitai  and  artificial  gr^lK 
■awn  ;  fddlnf  in  jicqmU  pirfflrxvd  to  doliytiv. 

e.  GarddnA  and  Orchard*. 

('onimm  in  mau  j  fArm  -hiru*^  :  l^ui  few  or  no  fc*!*  andhudi, 
and  uiatodjf  >n;f  fmit  triMh«d  ftpr  Lii^uori 

B««-ii]nbcrcdnEAli?  HliLhfMdrBfk,  fjunil  IWaol :  ibtimrk 
t^nlalitt  msiiT  h  Lii>dTHi  tT«M  uf  ^imnnlEnarf  liulk ,  egatalnlng 
from  iCJO Hi\m iwt% drtJmb«?«A[rti;  Tdbcb^rils mmtloned bj 
Itr,  innnpKfnII  pcnrvn  in  ttiS^  CbilUnvtiHi  and  Aeaud^un 
■I40  mn^rkablj  vdJ  limlimnir  lite  nanalm  of  K^dwivd 
Tutf^,  rhteftf  remubsblF  fat  ilt  beaailful;  hcJbci.  (In  the 
wIjidJp  Lh«  L'Uinirjr  abundanlJ^  wuddadi  Evn^kl'i  ru^pie^^  rut 
onn  Irr  niM.  -itax*  lo  wake  CTPCM  •»!  lanee  bgnipiTK  fkjv  the 
|iHJ4lrH-i. 

10.    /lM^ri3»'<^»ifTsW, 

lirii^aTiiim  And  draJTiinif  pff^ikrtwftt^  tlT#  furmrT  OflS?  10  a  ftw- 

inktAf  e%.tt^t.  J9«<ipt  itw  enKknnr,  suHgHttlhaF  nlnr  parti 
In  tm  uf  Ilia  wkter^  jif  iiv>  kln|[dom  at  pnanri  run  iwi^  in 
w^i^^i  #  KT^nt  fieri  k^v  hlch  ntaght  bv  lu^fuUy  prBpltnul :  uajTp 

^nUnr  (putlllipl  Ul|.>«n»^  OUe  uTUi*  <ILIjAi1iM1>, thjil  vteT}  UTEBtii 

in  ihc  kJnedtiii  nisj  Im  inMt  m  run.  «^(ui|kjr  |hniuj;b  ibi;  vl-wic 
jfxr.  'IliLi  iMhLdiifi  t  >Mi««t«f  rkrr antiilnarj,  li  44il}  dri 
ilra.bte  I  Uft  iff  H] tm  injp  ci wm  f unMn ■  one  w  nnrr  lavf 
be  tnoiji^i  I'AjHitilr  gf  conUui^rR  it*  flood  wster,  and  tbroufdl  tbe 
dAm  on  J  una  bv  tairi  a  yvjv  nr  pIpHiT  wImh  spcrtiar^  w!jJ  Ju4 
^bchaJK*  the  R^rra^  |ifi«duce»  tb*  titulnns  Is  don*  l  sa4 
IhtHJjth  thrie  jtiiiT  b#  no  tirotkktHilLj  oT  lliia  buslueta  hdnf  w^*t 
brtfUL-he  iij  *<j  ||T*Bi  a  nliTHrT]^ ,  frt.  itiMEU  tigtiwA  lucri*  Idcn  m^  be 
^niii>d  (it'  tfuj  pi-ydificiut  cpJcqt  (o  wbkik  imiTorpnicala  bj 

i^Tftil  aiml  r<^if^  ^wtptwfww^t  haw  b^m  rilfctuA  en  th*  ' 
TrtTuhun  nfaiui.  lb*  flrit  obJKt  was  Ita  Laviw  Itw  laodl 
br^T^hfl'p  in  fomui  cf  E.-fmAblefatilt!  tutrnts,  mynlitW  *iw  W^ 
eonlbtg  MJ  (he  naiiitr  of  xbe  idii,  and  atb«f  ctmiiuU&OM^  1a 
•fWllac  ihwe  tiODtiaMy  <jmanfii« ,  wlyrivrrT  (br  9IU  lAruinl  was 
TCAMFVedt which  Wns^gMas  Uddoni  u  p(T4lb'e,  iir  van,  luiloa 
he  look  a  bmi  aliawliBWT  AOo^nitidAlrd  wi\h  hh  bu4i«tf  and 
hk  best  graia  odhs  fiw  bli  Ufk,  ai  a  iuw  aiid  iitadv^msi^  rail  j 
and  Ln  emr  CMt  when  lit  waa  pn^fal^  la  tt^at « Ldi  tA«  |hT4« 
bcni  Ekla^y  taHmaUd  In  1}w  )•««»,  and  «4ia^  rvniinuaniv  iti 
ihr  Fai-t9  wia  fatflOMpSilbk  with  in*  new  iLmi,iiiiriiiriit  <jf  the 
lim^t  hks  tiiWfl  waa  ^icbiuad  rtlbit  fi^r  an  Aimnplj  or  a 
Km  of  nK"w>  t  to  nialili  him  li:>  look  ooi  fjfi  and  t»U«'k  a  new 
(Winr  'fbt  «l;e  of  Lhis  linn  beinc  rhiu  ailarfcd,  ir  «  u  aroi^ 
Mifv  It!  tnlinte  |l»<  dn  of  th#  lnctc»umt,  and  iq  Jaj  wirral 

flilta  hi'bi  0[W»  Slid,  wb«T«  piiuilil^,  [^^V£  iJkMU  S  OMift  rrf^- 

[■r  aiv4  kiiUfutiEi  A^Bpc'.  I'Ui^  amn^vrnmi  eiip|i)e4  (hrlaiiii^ 
IW  ii3  ^vt  rid  d£  Uw  lung  wleu  lum,  bi  V  bli-h  K  imcivada^bie 
atklkfon  to  tl«e  number  uf  ^raUe  acm  «ia»  ^c^uimli. 

J%i-Ni,  tlH  j^al  LLn»  ciT  [lLt4:l»*«  Vm  eicculcd  kf  Ih^  i^i^.. 
Kird;  jihI  «he«4Ef  li  wan  luMiMtf,  thtie  M^f*  ma^  ili« 
bounJdji«>  tiT  ifte  fAnn«.  Ttku«  itie  «tbuE«  dr«lrw  on  ihr  w- 
laie  It  Gf  e  cimductrd  tuctUM^iwig.  to  onr  uKilorm  yHsat  kj  whi^h 
thf  itirmn  ^  tiraJii;'Hr  wfv  nmdemd  much  nwie  mmplote, 
and  fhf  LFFicrwMs  oT  tJw  vIwIp^,  and  not  that  of  aii>  Indifiduai 


maniioru,  ai  TrRHluin,  Beaudetart,  ritgHtrec, 
«u^  jmofliVil  fkru^huui^  fan^lTitewil  on  «» 
Tk«DduiHi,l4n4  litaiirdi^iu  baitlw  nuiljerUy  jtm  In  < 
biid,niitl4dtriil«nd,  A  Ckna-yiiQ  baa  b«i t  .  . 
tflt  biti%  Hal  of  Iht  Aaant  (or  a  demaw  furm  i4'  ^MW 
acfns.  It  was  built  by  ^  Wjaiift^  landcai.,  and  corvtlsti  rf  IfM 
i^nmlng  itrwanl'j  bouae  al  an^  end  ;  a  rang?  uf  bulldinii  along 
iMieiUe  i^onLnJtu  a  lircwhouM^  ^pcm  «  Eat-^e  mrnit,  a  watef  f-cim. 
miU  tot  ih«  f^^Tiil^  and  f^J^n  um,  aimI  In  vli  ich  rmti  in  ^rnjvnd 
for  0w nei^bewnnir  poor  in^>i  vid  «  Tntill -bnu^if :  Ih^--  <.iji|ra>- 
aiie  ride  and  and  arr  txxrupk'I  Lt  f  laEti  Tot  fndJ  ng  rsEI  Ev,  f^tore^ 
l,Bnd<oltifT  spitniElagn;.  and  In  the  middt«  4ir  the 
'    ■■    i(f  lanff  ill    .  "^. 

.._^ .     ..     ..       .  ..    .    .  b«itin|f  hag' 

Caxli  a  roSd  bath  fuppllcd  bv  ihe  mill  MfVim,  for  plvJnff  ui  dc- 
ca.«U]nal  sviLE  \a  tbt;  jimciK  l''^-    ^"^  '^^  bu^lAIng  si  nutnber  nf 

tiubVf  Rwund  barlrr  w  iirun,  aui^iiillcd  hy  thp  Tnkl]  nvir  ai 
hand-  Al  vrae  dUijuu^  abuve  b  the  ilark^TAnt  and  Itiimi, 
where  a  psverfkL  ihnMhJng^machEiw  ii  worked  bj  Bbe  hanv 
■  trvattU  hu^  In  ttw  garden^  aud  turn*  like  4,'vni 


HSill  tu  fl«  Csrm-79inL 
4.    OcciipnluMt. 
aoTall  tju.-  . 

^ntS  VH7  K™hI  COtUkgRi  w| 

and  rrntt AEidiw  <-nmfir<n  itiitr  and  rf)fnmixU«u  ofinumfnodal^i 
(n- ^  14^4 1  Eural -nr  niami  fdiif kin  m:  alMrnitif  ei.  A  *{Mvbiwn  uf  cne 

la  fCit^fn  [^tk!'-  l'X*^J,wh{i-h  E^CFflLlLini  )L  1 U inf -roumf «j) ,  w eel iftg 
HTlod  ffiriig  MMtii  (ft  I ;  panrrv  ^  djil  rj ,  ^LIpti,  fcr.  icK  **iiw  -hu^Mt  |  rff, 
wl  Ihi  a  to  rti«T  clu'iei  ^  ind  thnw  Ijwlrflrtm*  turr-  l*»«™  Rtn^Tailly 
i  fdT  twenty  >dn*  31 F an*.     fJEtle  made  by  inning  unl^ 

1003 


J34 


^J 


• — -*  — 


!^ 


ry—Ttali^ 


Mtowlnji 
good  ande 


with  a  combination  of  all,  or  most  of  (he  fbllowinji  dream- 
stamses;— First, an  easy  rent :  second,  a 
'  '■  ■  *  cconon         ••    « 

_    _      jtsTkter 

of  this  knows  irora 


fiunn :  thbfd,  cconomv  and  Industry ;  and  ^tth,  length  ef  time. 
'     "  fttemoriarraing,  at  amoderaterent,  the  writer 


is  knows  Itora  experience,  that  it  requires  no«  enty  the 
diligent  industrv,  but  also  the  mott'pnidential  economy, 

tp  the  balance  on  the  right  side.   To  which  Marshal  adds, 

••  I  bajre  rarely  found  a  (la^ner  making  a  fortune  by  hi         "" 
sion  alohe,  uniem  on  Arceh  land;  oA  tlnln  mmh,  dkl 
poviMl,  ancient  ihaei^  walk,  or  wdl  sM    ' 


iiklnaxtng- 
I  a  wtUDe, 


hare  the  ellect  «f  ntid«Ttng  the  ttndllian 


oTtlMJiti 


... _.  ,  nor  waa  aai  one  ali 

wllh  tbe  bitioHb  of  hU  t3ei|^ba«r<,  Smh  a  m 

.  rtng  the  t«nd Elian  or  (    __ 

conffil^c  In  tin*  tcm^tt  iTiu  iSi«i  J  m^ij  ottvt  tn  England. 


10  TTiakv  the  -wmUiT  «TmiE*l'le  tor  th«'  r^Jit^ruclkm  oT  vsajs-BeA- 
do*',  and  for  Impdltnr  tlte  thieihliig-inactauxt  cf  ilw  nB|JL 
Lire  £irms^ 

Jii  t:rmwrjnfiu^  of  the  fumjilctr  Mate  of  nijn  |ti  wbLcb  t^r 

Jitrm  ImMl^Simfis  aii  lth«««  Ulatn  wttv  fuuiMl,  it  wb»  nKIMMEy  lo 

ln< vr  A  bPTWw*  rw.'fwmv  Ln  e-m»iTurtirtM  i^rv  ma»     In  tMs  -m  ey 

11  hit  been  ntrv^ari  m  tnwi  tbiiti -u-rm  new,  and  lo  nqialr 
iKr&uRhMjt  rieht  cihrr,  emUTViirr  sMi  oC  &imt  otEkei^  libkW 
1t^  (mnJIiT  ni^MlTi  irltlt'h  au4  h  euAiE*  iwh-^MarlEr  iHialfqi. 
11!VP>  h4*?  Emn  tateuted  In  ihir  miPii  itihuanrtal  ntaAOifrk 
Tlie^  are  imi  I*  of  Lhc  l)At  ]K9uihl#  bri^k  wdfk  t  rarwrrd  with 
bin  iir  ijiitrf  9  end  Ihrir  eoki,  lix'li^iing  ihv  npriwr  ^  Uutae 
lliHjnjUHlnLT  Teiwdied,  m*TR  emi  tn  avunqn^i  be  ■laled  at  trmn 

IVr  |iiT#  aJ^adjr  ^ivn  examj'l^  of  thne  bolldJngi  {1f<kV^, 
■nd  "i^ftJ^U  tohlcl)  me  mnarhaMj  coninLctf- In  dMijEi^ ,  aiM  mb' 
tf anUaJ  ui  CMCBLkm  i  and  M^teraJ  uC  ll^vio  »▼«  furnUfaod  with 
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Thmc  touts 

, h  I  dMy  wwn  liihaMtad  by  €bm  poonrt. 

Mid,  in  nov  htmni,  bv  a  praOtaUvpopaUtifni.  Ttrnf  «m» 
not  rmpalMlyflntand  In  th*  naMbook,  bw  had  •  BMOiiul 
pmjnttnt  fli«d  aroa  ttem,  which  ihcy  Mid  mniMl^  M  iht 
eourtlMC.  Th—  cmtiMi  wrthwMt  an Mw rtdt dt^m mwli, 
and  «r«  Om  loMTi  w«Cr»hieh  »M  RndMBr  ■faHrtMd  Iw  iht 
cnenMclWMnM  which  th*  Meaplan  of  ih«*  bvti  mad*  ma 
thna  la  ihna.  by  ■»  Iwliig  that  which  lay  wmt  to  dwm.  Th«y 
r  Ml  Ma  iha  Andi  ti  a  body  of  ■hMlimw,  wha 


IMyaUa  at  iha  half-yearly  aiutlto;  an  armnnnm 
MtUBtctoiy  to  tham,  at  ihay  wcra  no  loacar  ce| 
^aaMloni  of  an  Imarnvdlaic  poatOBor.  and.  In  ntai 
th«r  TCnM  to  Ouirlandlord  wan  l«M  dMoi  dMy  had 


tHrfbctly 


Mwm  to  Oiaaa  turn  whom  Ihn  h 

hoaMa.  Binta  Ihay  hava  ba<n  ylactd  In  this  rituaHon,  creator 
aMntfon  ha*  boM  oaeaMarUy  paid  to  their  condnct  and  cha- 
ractor,  as  w«U  as  to  ihdt  wants.  As  tlNy  know  that  thohr 
Hoad  candort  will  now  ba  nociead  by,  and  nwat  wkh  tha 


pnbatfon  of.  their  iMdIard,  a  eonsUaraUa  Impiwvamanc  in 
6alr  habits  hM  takan  placa.  Theaa  can  ba  no  daubt  but  that 
tfatoa  bnportanl  and  nacMnry  amnBtmcBts  wsa  far  nvn 


beli^  Mrasabto  to  thoia  who  iuffa 
hm  inch  a  syatcnifnot  only  was  the 
miMi  aflbcted,  bat  i 


a  dhaet  Intoiart  of  the  adat- 


Inamlddl ._, ^ 

Infliicnee  aT  many  who  'oontoma latad  tha  chanoa  of  on*  day 
benefftinfffraai  their  bvanr.  llMaa  wan  not  Ibw,  and  it  dd 
not  always  happen  that  tha  person  who  esprewd  bis  djesetle 
ftctlon  lowC,  was  tha  ono  mast  Hkaly  to  MMwead  hi  his  wMms  i 
and  to  piupunleii  m  tMs  ol^oct  was  aaw  ha  comalatlan,  was 
tha  vaxadoa  and  dlsiawtit  af  thaw  who  wan  dla^f  uiiilid. 


Tothalanto  htnut  soaoa  of 

.    Ma  Iha  aecnpMr  to  pat  Into  tk 
wha  han  thaa  a  ipaet  todaramenf 


Into  than  married  flMin  eeiil 

amenf  to  beban  hiaiastly  mat 

with  ipMd  Witt  and  nal  to  dw  h 


lar.    It  Is  by  nivlnir  each 

atkto,aadhymakln||ihani  ftal  an  totanal  to 
hat  this  moM  invaiaahto  claH  af  laboareu  can 
ainm  be  matnialnad  ^n*  saHNinod. 

a«e»Hbms^fkulnmml:  A  mon  mpect^rfa  and  cMeiBrl? 
Inn  body  of  man  do  not  atlat ;  and,  while  thay  an  hi  a  bativ 
sitaatioa  of  Ufc  than  a  neat  body  of  this  cImb,  diay  ban  not 
allovad  thenuelva*  to  faneM,  that  It  b  by  a  eoalstont  aianillon 
to  thcfr  borfnaai.  by  their  knplnf  to  tha  Hna  of  Mb  to  whirh 
they  bHonff,  and  nars  attampdnir  to  eammH  tha  nunaaa. 
mem  of  thalr  affkin  to  bailMTs,  that  thay  han  fan*  on  siaadtay 
Improvinii  and  betterinff  thrtr  conditian.    In  tha  knowtodNa 


bandry;  and  to  tha  rlnnwas  of  thah'  crops,  and  tha  aaoellanca 
of  ihctrdrillimnips,  thay  cannot  ba  SariMBed.  Thabnadlh 
a#  tamlp  annually  sown  Is  vary  jpaat,  and  tha  rapidity  witti 
which  thay  han  adoutod  tha  difll  aysiam  ofhasbnd^ls  m 
cndlt^Maio  tham  as  h  Is  tallActocy  to  dtaramlt. 

Mnqd  flm^klmg  mUk  too  mami  hmrm$,  uuA  not  belmr  •■«- 
Hantiy  artinln  Rettinc  hi  thalr  Wnet.  they  han  fcwor  pnc- 
ttoes  to  ahanden,  and  &en  an  fcwar  tfibias  whkh  thay  liava 
la  adopt  tnm  any  other  of  the  wall  cnltlvatad  dislricttaf  tha 
island,  than  Is  fanaraUy  tha  oMO.  Bnry  means  has  baan  need 
to  ciplata  to  thom  (he  advantafto  of  ptoufftflny  with  fewer 
hanos;  and  (ban  is  every  raaiun  to  axpact  th«  their  Rood 

■aneewiU  soon  saathi -^  -*-*- ** 

af  them  han  aliaady 
thediflenllyeanalatol 
ta  adapt  h 

k  b  InqMM 

fblly  «|pynat  the  ffwHniii  of  a  eoaany ;  but  whan  nadartaken 
^  so  naaaenaa  and  wealthy  a  laaaatiy,  naponad  by  tha 
taflaawM  aftha  tondlaid,  than  fMiafs  oHal  spaMttiy  gin 

]|[n<»  oMii  af  pigtwMy  kak  OMdr  fwpU  pvwMst  af  TmrfhaM. 
Tha  naoon  afwhleli  h,  that  It  is  monmlmtty  admUtod,  that 
IfalsByBtamlsoalcalatadto  anh  theKlirbatttr  IhantlMliiihtwr 
Mils,  toatoBBch  m  two  plaaaha,  drawn  hj  two  honm  akaant, 
4a  maeh  oMn  work  than  a  danUe  pia««h.  drawn  by  feuf 
honaa,  can  do  ta  aoch  sail :  tha  soperlorlty  or  the  work,  also. 
Is  vanr  oon^ieaoas.  On  the  other  hud  h  Is  araued,  and  wim 
•mna  mpama  <bn»,  that  on  liadit  salh  tha  doaUa  ptoaRh, 
dnwa ^ fhar  horaas.  and  ipildadby  «w ntoa.  emi  do aamach 
work  at  two  piooahs  drawn  by  two  honm  each,  and  ndikd  by 
ftoe  man.  In  thb  wv  the  laboar  of  one  naa  Is  saved.  It 
~    <  baadrolttadthat  the  aKprnMnt  waald  Be  ta  fcvonr  of  tha 


^lamm  imh^i,  wan  n  not  mat  me  worm  u  perwama  is  nattnar 
wnaat,iapcr4act,nareaa  It  ptoMh  w  dcap  m  Is  dona  b?  the 
two-heew  ^atam.  It  Is  remaAabIa  (hat  this  mode  of  ploaah- 
taf  with  two  hoTtoedMald  ba  conflned  to  tha  ewlton  pots  oT 
lhiflaad,ft«n  which  It  was  adcntad,  at  no  vary  distant  pariod, 
hi  Boaliand,  whan  tha  ploaahtow  wllh  a  anmber  of^hosaes 
yokad  alaiM  whh  omd  ailstadlo  an  aatont  navar  piactlaad  ta 


kad  alanawh 
aiM  past  oTthls 

la  Older  to  maniaiaaa  tiMW  i 
awatol  aibaaMavHi^aar^n  ^^n 

diNrlha&dTpdia beat atoashnm .    The cflkctlhlshM already 
had  is  van  oonMerabtoi  and  at  the  axhlUthNi  hi  Octobw 
1B14,  no  fewer  tfian  fifty  aiaadN  atortod  Aw  tha 
llto  rn«N«  af  each  a  ^tamiuaai  ba  also  stow  i  I 

bae^pactod  that  «ha  tdianto  ahaaV 

aid  Imptanantt,  and  parchaw  aaw.     . 

mgaaad  ptoaiAa  ppaatod  maeh  aipdnat  tha  adaption afthki 
moda  of  plo«d>tnR.    In  nawvhw  thla  tacoBvanbrnx,  than 

"liahad,  both  ta  Shropddn  nd  la  Staflwdshin. 

fer  4ha  Mamnrtksi  of  tha  man  Impaamd  ha- 
aodMB  haAaadbyi  mA  tt  ta-atoovly  neoBB. 


a  hry  mlde  a<l  __ 

Thadllnealty  of  pencav> 


vlto  hava  ban  ihos  lillhln 


nMoaad  to  iht  fwntm , 

thay  rfwutd  taita  ihib  apHWilnai  ntlMy  tnm  the  kids  of 

ItTS^  awa^iaairf  ^«Wr  aM-faadr  «a(  «man«a  mn 
awef  dritotfaf-  or  lata,  hawaw.  tftaylton  made  m  naat  aa* 
cnianB  ta  dratahia  Ihsfr  lands  tfial  H  is  hoped  they  an  bqrtn. 

nlny  to  adopt  a  bKMr  iystam.    Tha  defect  af  Ihahr  i 

luant  oonslaCB  ta  thalr  i 


lnt,tha  moa  _    .    .  

pnvimant  which  can  ba  adeutod  ta  thaw  soils. 

Thar  aim.  antU  tata«y.  kw/ttssc  caU  tewlf  ka  a«Mar  war  <tf« 
Awf* fMallto  ^  a  k«y  sert  ^rvd  ««»  oierf ,  wMch  they  daf  aat 
ofavarfftcld.  ThaatTect  prodacad  was,  to  tocmae  the  tena- 
city  af  the  aaU.  and  toiander  tt  eiill  tew  lit  fer  the  parpww  af 
agrlcahan.  <)f  ihlsfcct,aU  thatolalll||entBartofthai«aBn 
an  thamwlvw  coavlncod,  thaarih  aoma  of  thaw  who  an  alUI 
waddad  to  thetr  old  ciMtanWlamanl  tha  HKataUon  whkh 
prohiblfs  tham  ftam  nsliiit  thb  anida.  On  thaw  fiarms  ^  ' 
tha  tadosuns  have  bean  entlialy  ranawtd,  and  where,  li 
acq^MMw,  a  ponton  af  aavcnl  af  tha  ancient  I  ' 
bean  thrown  tale  one  dew,  tha  bad  elToeai  of 


rllitit  b  paicnved  ta  a  Ttn — ^_, — ^  _  .._ 

I  ta  tlM  appearance  of  tha  orop,  pohrts  out  with 
'     i  wMdihad  bean  foemarly  M  traawd.  ftan 


nat.    Tha  conae^aenee  of  thb  profaibliton  hw  baan,  that 
aaams  have  applied  ttumaelvw  much  roon  to  tha  aw  of 


IV  /««rl  dottm  Ikme  awrf-i 


tsai 


.    aarh  aa  aiaitian  of  tha  landtonrs  boaatp 
WW  man  partlcubaly  tha  cwa  ta  1S17 ;  ta 
wMch  year  a  vaal  body  of  toaa  ww  onapiayad  an  aach  of  tfia 


Improve  the  crqp.  At  TroiXiun,  the  stttmc  aolb  are  of  a  fer 
aupctior  aaality,  flt  ta  cveiy  rcncct  fer  tn«  moat  hupiovad 
syaiam  of  wheat  and  baan  hnibandry.    But  die  lands  wer*m 


mach  BubdiTldod,  and  the  apttal  of  a  larK«  pronarticm  of  tha 
tenantt,  ontli  laMy>  was  w  lnade<iattc  to  tha  rljiht  cul(l«atton 
of  tbab  land,  that  no  Improvamcnt  coaU  take  place  or  ha 
cxpectadi  and  this  crtatc  remained  statloratrr,  amidst  tha 
faneral  piuniew  «hlch  ww  to  consplcaoos  ta  Uie  other  aarla 
of  iha  cDonty.  Thcw  defects  han  been  rama(*ied  ta  lio(h 
._ ^  ,..-  introdaction  of  wme  skllfel  feraacn  ftam 


8hrapriiln  and  CWMre,  at  TVentham,  hm  alvw  rba  to  thai 
•irlt  of  cntaiprlM  which  at  psaaent  characterlaw  (Iw  leBanu  et 
thaw  asutm,  and  which  moat  tavn  w  benafldal  to  tha 
country,  by  tha  additional  savpns  prodaoa  which  will  ba 
brouiiht  to  market.  __ 
Tha  rvMfoH  i**M  Hug  JUhmtd,  on  both  cMatat  of  tha  atHT 
sells,  was,  fellow,  wheat,  oats,  clover.  That  b  naw  ahaiad* 
by  clever  beln|i  subetltutad  aliar  the  wheat;  and  an  attempt 
has  beaa  made  to  tadnce  them  to  try  a  als^ahift  canrw  of  Inu- 
bandiy,  by  tacrododnK  beans  tato  thatr  rotation.  Utile  pra- 
ams, however,  hm  w  yet  bent  made  f-   '•-■ ' * 

ToChb-^     " -" — -•    -•^' — ■ 


ninr  ta  tdantbwthwn,  and  aUo* 
r  than  thay  aoffht  to  do.  Tha 
k  aAan  damaaad,  and  tta  nan 


ta  the  year  t    „ 

thalr  etapk  aAan  dama«cad,  and  t ^  . 

bcan.«traw  b  entlraly  loat.  They  eannat  ba  pamadcd.  ll 
Ibn,  that  It  fomu  an  acwOent  and  nonrlshtag  food  fer  b  _. 
and  eattto{  and  tha  oomplatat  tlwt  they  make  of  Ik  b«to|t  an 
aabaaatlnn  amp  b  qalto  corwct,  ta  oomcananM  of  thalr  pafw 
Bolttiiv  it  to  stand  w  lonR  apoa  the  Kroona. 

One  ImproTemcnt  tha  tenanis  have  paid  mach  attention  ta* 
valnahto  ana  they  coald  not  adopt,  whhfe  b  lie 


ad.|Wles,  an ^ ^ 

be  dana  ta  thb  lanact  to  a  very  greai  cxient  at  Tnn« 
tham.     The  vahw  of  tlds  impravwaant  b  well  known  to 


avary  eaaariaaae*  i^ralti       „  

alty  dhotdd  ba  hat  ta  taktaa  advantage  of  evary  rircnto 
to  pramota  Ik  adoptlan.    Tlheia  hw  Men  lately  finbhed 
watw-meadow  on  tha  hone  ftrm  at  Trentham,  at  the  c  . 
of  about  twenty  pounds  an  acn,  which  will  now  let  fer  a 
fear  pounds  an  acn,beddw  tha  advantana  dartvad  to  the  ad« 

'-^^apland.    Thb  meadow  wasnot  wort^ *-"" 

pfvvloiu  to  iiicli  BH  impioTmiQiCa     u  c 


daep  dlnRto,  wkh  sicap  bants,  ta  which  a  copioaa  apriMt  ikw 
naarthaton;  tha  upper  part. belnar  Ibrmed  tato  a  flA-padl. 
Vhaa  thb  bead  tha  wator  k  oendnotod  an  the  dlflkrent  leveto 
on  aach  aide,  with  th4  peopw  caich-walar  dntas  carrytnn  tha 
watac  raand  the  varloas  knoUs.  Tha  wboto  bcina  adeanad  by 
aomadneuaea,  k  ferms  ferks  astmt  a  v«y  pimbct  union  or 
aaafcl  and  aiaameatai  fcrwtaa.  '  It  ahorwa  hoar  mach  may  ba 
made  of  snch  a  ptoca  of  land,  faicapabia  af  any  other  son  of 


__of 
D  fellan  tato,  bvai- 

_  . _  peat  aolbt  wkhoot 

flnt  brii«lnf  tham  to  a  proper  state  of  oanlnanry  by  means 
af  gepwted  heavy  rolltoai  and  toydranhy.  Apmponionaf 
ton  acsw  af  watw-maadow  to  rvarf  handrod  actaa  oTpaaton 
«  anUa  bvid,  »ddK  kt  lM4  (ko  iliOUiv  nd  tf 
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Part  IV. 


.  .         ♦  iftt  (»f  «iH:ti  n  f .inn ,  Iit  «J4Siinifi  10  n  Qili 

r^*  HKiFiti ill H  4«^  iitAt^mt  Iff  Ijard  ^ilffitf^  hm  Imtn  Hinl  I Fi 

l4iiv  atmAn  ae  advuti-ir^ii  The  xpoi  Iwiim^oai  td'  hli  ('HicuLqari ; 
4i  'Cwndurt  is  dufwrTrfiirli  nf  ihr  fKti  and  KTaJih^  pmprirtm 


^Mht  iikl^^  tlinn  bj  mHprrlpllaiii  ov  1^  Bullim 


the  iffricvtatnJ  IMfmiiTn  h^t  INut  van  Krt.ttrt  iit^^ 
Til*  dkwilAv  <t^fiUtf  /iM«li|fv  «n  wtn^j  U  ma  Enflli^  notalc- 

Ki  TfcntthwiH  thn**  tt  dliOlb»lMl  dal^  in  mn  pnv 


lihe  modi  md  Him  applua  Ibr 


iStm  Mmct  *  'pDrtkm  m  pun  1 
Nb^il  buTliHt  QBH^a  Id  ■■rfa  m-i-icnnni  rnon^ 
■■Tupnvtlan  to  Wammi  ind  diildnn,  ir  Ldi  n  ^i«l  nf  ipod  tabl^ 
mr*-  Tht  naml^sr  af  pamlc  whit  ncvifnl  1  h^  irmA.t  an  |ji 
1^|i9,  MiHuintod  Id  AMM  iffH.13TI^TMtii«,  Arnl  ITH'J  cHlLibvflt 
cm^mkni  1090  Ibh«^,  and  ItOH  fUlim  ^  bt«.      Pnn  ifcli 

Khic'*  par, »tl  MTHM  T^JdhMT-irtllfi  liH  fH^fa  DrTinlkiv, 
or  In  Oh  bumHlbtT  vldllfej^  ll^w  litatiibiiliflim  Uk*  place  on 


|Mrrkrulkra«4iilgnij  fcr  Aunptc^  Ia  IbHK  irho  midtf  Is  the 
puith,  aiinu«]]jan  ffl..  Hmhiiu'^  Aa.j,  ihefe  ki  ■  dlitrkbutliRn 
t^  i  nftMnqnuiUH?  i#  bHfbilhfjvt'ir.      Ihirtnit  lHi^»    ' 
wm  1  t^THiJ  qoHti  of  rich  *Mip,  ' 

dMnlKtiRl  within  ih*  wrWbt  f. 
■Mm  ■*■¥  undtT  |h«  iMid  «r  _.. 

■trmilljr  tlla«itHUt«  orilwtMHAdil  ■ffiMidliflMHl  lodM  pD4r 
ftuK  riw  mlitanE:*  of  lb*  nmt  AmIUm  dtm^f^^  on  Ik^ 

Tht  An^KDlnir 


-nn* 


Ihf  « 


It  i^ftyfw 


Iff   hf-^*   f^   tlttrt   a 


II  Aj^>'  hi 
_.   -.   ^       I4ij»r  »   nt^^L^ff 

>ct  oTcirv  tntl  ■iifniiDfi .  in^i  the  deiirvd  ti«»  t^irfa  dhKiU^tti 
to  wiiSrii  omrfeHj  v*rr  Uipni,  *n^  ■  heri^  pouJIkl* 


^■nlHiF  at  irtrlimi  bf  Lhdr  t.iAXatff,  ttuit  acisnanwdaJloa  b 
alllBdid  Ifaint.  In  Ih*  T%einlt;i  «r  "TiwuhMi  tha  cntt^n  hvt 
(#  dw  hHt  HTt,  and  wliih  Ibriv  |^^^  h«p|  fa  Ibe  iii«tt 
ofdv.  T«  ilKHnl  amt  «w  M  thwn  M  MliiPhrf  land  fat  ibc 
tnaifl|cnaB««  ar«K  w  twB  (»«■-  ].ti|andvcqj|U|»i).cE  vonhg 
dT  rvntar*^  ih4t  af  all  Ow  iafaaawi  wha  pA4CM  a  rav ,,  rfact* 
fvif«i|  »E   n4M  fVflrn  ihr  pcnf*  T^H^  « ^^f^  <"^  Tid<rar  at  T*4ll~ 

l>«f  (Ivr  rKTi  r4«  4«  kn  ■  1^  nUNi  ^bvi  wj  Hctaoii  LalkeuiiLng  iuhI^ 
smllar  difflculiivi-    fJUmA  f*  ISt!}.! 

i::biiJ#  j(EfiETii|].v  of  dtr  liwtR^lMrTHd  tnnl^     Tbt-  Mttffbnl- 
ihli^  caw  t»  itoDcnllj  oPHUWrwl  a  talfenUc  milter,  aa  va£t  a« 


1M»  jtmrd  dfimtlk     "J«il*»iiffl 
Vtteta  ftidl  an 


.....^. [H  WMdl  ;  uwciw-lvM 

tMtnJ^  V  Gtruwck  Iwatti  ihcvviiirliA  f[-p«  fe^ur  ^  fW  Maci- 
llliHid  hamadp  with  Aim  hosI;  aAdi  tb*  vblk^bopd  bftfnlaii, 
vtlH  lonfl  vcul. 

JffHiw.  A  litum  Mw^vn  lh»  vlouctied-fvi^  4nd  dwarf 
tmcriii  J  nH^MliT  [iti]fl  AUmilw  v  tivdln^i  an4  i-viMI?  (i*4  f*t  hi 
Ihr  tvfijw  uf  iJic  4>trT  or  bun.  l^Ri  ttw  n^Qttw,  had  a  WT 
fln^  Kiw,  whlr-h  liUcnd  Ks  al  Iba  Ant  lltm. 

iLiShitM.  WUd  in  iha  Hsdv  Luida.  A  Rw^  maai  %mm  ktm  i 
TTuirl«v'i  pUm  trlid ,  bm  biB  an  i>^  1«  mcits^  W^ 


bvtf  Kfld 


..  «talem<nr  wnulJ  hnva  bem  jcithi  »l1h  kantt 

nof  tIv  Taiti  b«cn  n^  a  tiaji^cr  nnhH  |d  44IMI41 

h4  'Af  dWiHJiM  tfijIr^htrcJ 


^  f^  iTnuf  JtoMIIJfii  i{jr  rrwtlilw^  tn  fp^rra/^   Itiart  a>  Ivlqt^  it  ■ 
^^rtlliar  tn  lh«   fnilanri;   ■■»   whlrh   lln 


I  Iha    drUJI»    brlonit;  *t\A 


Roaili  Tww  fmanilf  j 
titt  riH-rDwIa-     ftfavun 
loTi,  j[ji|i4nn(Hl  ip^tdit,  pMci^i'  wanr.  cm 
InthcT ,  W4»|  Ifl) ,  Liacn,  and  cmoij  atnan 
I  iTTH*  cujrivd  no.  In  ilt«  (mini/T  hi  ilrafHl  itm  epnaim  i^  ti     . 
bniliir  iht  mail  f*rt  hn  [bwhk!      Ai  An  T  UiLiujiaYuIji  l^n}]  of  n 
and  wi-mnm  inrfptajiftl  In  mnHin*  naili.'  A  a  acri<:ftUiml  lociatf 

al  Kfr«caitl«^  iiul  ovKtifT  ■!  Olchli^Jd^ 


w  Kopftl  t«  cvnnrwHW  etmlnft  ttfmn  ItMit  *w4  ldaaa»  pnM- 
alvli  h  ^TiiTir1»  irhr¥¥  Iha  miitii  nf  tfrlnHtaia  im  ImiPi 

PfT  [.  ftif  ln«lanrt,    L^      ' '        '»*    -  ..    .    ^       ... 

NnrthajnbfTltnd,  ftf  ■  j      ^  

CUn  miKht  be  ijnj  lAliid  ;  Far  hearliv  or  w^ui^mjt  ant  f«rti««i  - 
IT  fractiL  e  vlll  ant  An  Ibr  farm««i  In  tummwrnQ'      Bi»th  a  tbv 


^CBfl^nllllln   biitEefJtni,    ji    partly   nJEuaffld  i?n,     hikI    ti   parllj        .  .   _       .      

umtliuMH  In  fW  iw^  vn>1  m  Itw  Trvmhiini  ivtniv^  Tt>'  bnha'      wr  [.  ^  Incianrt,    Lsnililn-.  Wa 
lilianff,  Mnt  ill  aoppliml  wilh.  «Mar,  cairkd  hi  bTTTrl«i  thrr      Nnnhmrnbrrland,  ttt- ;    bji  vhhrh  acnlatd 
rrimimnl  In  Hi  prffTlilad  ii  lib  Ihlii  nm  lanar^  inirlr.  whirh  n  .    >    ^     l 

f|ui<t  hai  b^m  eamphid  with  t  and  thU  lewn^  uiflr  a  Tnr 
ikHwidvfWblv  entla^it  mw  mjurp*  a  n|ful4F  «i  p^if t  tif  warn,  «xi. 
Tprnl  In  Proii  f^t^ 

77S7.  WARWICKSHIRE.  A  lurface  of  nearly  699,760  acrw,  raotUj  flat,  butgenerallj  rich  In  toll  and 
beautiAiI  in  i^pearance.  It  U  chieflya  com  countr,  and  pndnem  excellent  mieat ;  but  alao  many  fiit 
cattle,  and  formerly  much  cheefe  There  are  no  diatin^ishcd  acriculturUtt  in  the  county  :  but  It  haa 
produced  more  good  to  agriculture  than  many  others,  by  giving  birth  to  Elkington,  who  gave  nae  to  much 
ditcufsion  on  draining:  {If'edge's  Eepari,  ll^L  Mwraft  JUpori,  1906.  MmrakaTM  Be9iem,lBlX  Edim. 
Gax.  1897.) 


Ctlmmte.  mild  and  ba^thr.      R.  W.  tha  piwalllng  wlnda 
cfTccto  of  an  caaMriy  Tariadcn  Ml  Ull  the  mlddla  of  M«y, 


Geograpkieal  SMe  and  Cjreunutances. 

im   .. 

by  oeaa  of  ftamp  or 

TTTWf. 

SoUt  cfaiaflj  dav  or tand,  mail,  and  UmaaUmc.  Tht  portlan 
of  landy  or  moomh  aoU  vary  nnall.  The  tract  of  land  calM 
the  count*  of  Coventry  fa  a  tlch,  red,  aaady  kMun,  chleAv  in 
Sraaa.    Hie  land  near  Birmingham  Is  ganenUy  cHlMr  aand  or 

MimtraU,  coal.  UmeMone,  haaetom,  Iron,  bhie  flaartane. 
marl,  bhie  clay,  and  aoapy  clay,  which  tbe  iMaBari  oTWvwM 
attempted  to  prepaiw  fir  aale  aa  a  toap. 

a.  Property. 

Lflinit  eMaie  Htaorlrtrtt,  Chandea  l<n(nj 
■act  J  but  agnw  Tarlaty  at  • —■' 


f5flO0 
aadab> 

~i  Buiidingt. 

Wvwick  CMtle  and  IUcIot  flnt-vml*  adifleca.  Old  farm- 
honaaa  bail*  of  nud  and  Umber,  and  flkcqucntly  at  the  extre- 
mity flf  the  tenw.  Tbe  Duke  of  Bocdcugh,  atDaacfattrcb, 
baa  oonatmctad  aome  good  temcTtas. 

4i  Occupation. 

Vkrma  fVom  80  to  dOOacret;  150  the  Bveraiie  rise  i  oatbe 

.  Paimera  in  icnaral  eKcaadlnnW  ihy  aA  Jealona ;  one, 

f  bla  iStekai.  tSId    Mnrrav 

., „e  die  eoonty  of  Warwick  wo«tld 

derive  from  toch  a  nrrcy  t  tbat  U  mwt  do  a  graat  deal  of  hurt 
tawteadofROod;  and  that  nich  belnff  bk  ophilon,  be  dadlnad 
glvtaa  any  infrnnatlon  on  tbe  dlflkrvnt  beads  of  qnariaa  pat  to 
fitaoA  Lawla  atwerally  hM  at  wUI,  bat  very  low  rontaL 
Cheap fSuna,  fai  feoBtal,  area  dimwback  on  indMtiy  and  Ira- 
provmcata :  frraaaa  that  have  cheap  fama  may  farm  weQ  i 
but  thoae  that  have  davftnaa  mwt  tem  veU,  or  ihair  earner 


Pknwlui  tbe  doable  and  ilnglo  Rothariumi  with  wheate,  0m 
doaMednwn  by  flTeor  rfl boraes ta  a Une,  tbe  rfngU ptoMh 
by  duvw  and  fcor,  or  five  boma  In  a  ttne.  and  hi  both  eaaea  Wfih 
■  driver.  SmaO^  ploaah.  with  two  heaaai  abreaat,  and  no 
ihlvcr,  the  reporter  ««niarfci,woald  make  bettar  work,  and  do 
moreeflt.     Bema  wfanowliiK  and  thmhlaii  manhfaim  in  am 

LaiB*  crooked  xMBaa  gefhered  very  hl|(h  widi  a  ■nail  one 
itwocn  I  no  only  one  jokhm  per  day  throaghant  the  year. 


between  i  go  only 
Fallowing  general, 


one  vol 
l,andtl 


then  two  while  oropaT 


7.  GratM. 

'i\S,\ff(i  ■.cm  In  nwadowt  and  ptatutti,  mt^  GnjWd  m  an|. 
ii.-LAt  1i«Thigf.  FuTTiMKiir  dairying  pmninm.  fen4  Warvfck. 
f.>[\n  chanM  iindiK^nl  In  abOadanoe;  bat  nam  bFvMljftg  I4 
r»l  .(u»ui]ilh«  lu  i-lacY^  nid  iimlaiai  ovwmtn  «Ub  .uiL-hllM 
arnt  rubbikh.  Vlitt^^  nfy  pia|ilf  1i  all  ■  otAtTm.  thM  R 
[•fnTV  -wrrr  in  taJiB  pdjKVi  gn**  Mlda  WVOiId  hr  il^ff  twt  ibo 
f AMmrr  Uun  roni  UiTHb-      U^Tf  Inf  a^  ftlUltag  bolfa  hi  genitiak 

^.  (iatdmi  and  ffr^Aitrth. 

Thrmv^vut  id  Ibp  Uixquw  (/  U*taai&t  m 
im  HhAr  yUn  aptplat ;  fm  ulv  ardh.anla  cC  any  oi^ 

f;i.    fVofxlM  and  Pfitni^tf<inM. 

I  ^k  and  rim  f  i«n  trhii^ft  abdUHtdi  ;  the  Leiidi  * 
b«K  *bfidi«i,  bui  rrri-T  vWn*  ahnnriiitirf  rfhmhrg 
lit.  JmprtHrme^U. 

■     rt»  rmfltwrm  ™rt  of  11 . .  _ 

....f _..    WuwayT    i^^B^^ 

J«»ph  FlklTiftlHiprt   nurd  M  Frlufcduni,  In  fttrvtttB  ««  Chana* 
maur^  tl«  mlln  S.  l^'.  aftarmtxj,  anJaAiT 
tiam^    Ik  UrA  In  l^m.    Hm  •wm  a  pibc  m 
mn^  knrw  nntblng  iff  aB^D^,  th«  only  Im 

■    Hpliiiiliv*  *trti  **ii  "owip  rf  hii  ren. 
'    iKs  rhtbTfthk*  npofii 


innr  prinielplet  I  kvt  rtfH  wi 
ip  ai  niey  ui  thly  phmvn  In  i|i 
I  pradfaad  in  a  Itw  pljicta  Em  4 


11.  Live  Slock. 

Sq  poTtfE-Dlnr  tirwdi^rcttUrT  Tiyt  M^<«lln|;  U  ll»  prFTiiJli^ 
priu-nrr,  farincrt  l<uj  In  nrhnlvTcr  bnni  ll^j  think  will  pajf 
tlii'm  li*il. 

Sk4tp  n  edod  df al  altnWLed  to :  thr  IcrKv-pntM  kii»ts  V 
ifn  kfnt  \V JFi' u' kililf*,  fi4i«  gmrraUr  mli«4l  m]3i  wtb**  lifTWl* 
The  fl  rfit  nau  ut  k  T^^^^tsunhtrc  rati)  and  ^Varwlckattlfe  ew 
pri^lui'n  tlbr  1:«irt  alln^  T^  th«  buk'Trfr^ 

Il<nrj4j.  i|w  hrmTf  lilac  k  (.cifcsietnililn  brenl  I  a  good  HUny 
l<iT^  p  ^  Olfi  I  ctwrbt  (idlnit»  Mid  bmilliv  bar^ 

1^144"^  aboBSidBi  nwloK  (o  lb«  pNvilse*  if  imall  lkrnti| 
p'l-di  quantldm  lenl  to  B^lnithaM  IDd  Iwidwi 


1^.  Putitieai  Ecaama^, 
lUduli  tolfnUt  pi  ' 
f.hii:t<ir«*.  HVKiklb  al  Blrmlqi 

nit't.ll  klru).  lUUdi  rn*M1tTJ  liir 

]  y    Mi-an/i  iif  Jmpro9fiiuM. 


Ibff  liBfi,  and  (HlHi  ^  y«t 


drilled  rwri.  and  Iwlpagt  mfa.  Hid  b 


7798.  LEICESTERSHIRE.  588,840  acrei  of  gently  variwl  surfaoe  and  fertile  toU ;  ««tlngalthcd  for 
iu  iMMtures  and  for  the  progreu  that  has  been  made  In  the  Improrement  of  cattle  and  iheen.  It  la  tb« 
county  of  Bakewdl,  whoM  name  wUl  ever  ttand  at  the  head  of  breeding  farroen.  {M<mk*$  JUport,  1791 
PUt*snepon,l90Bk    MartkarMBe9iew,W3.    Smitk*t Geological Map,mi.) 


Book  I. 


AGRICULTURE  OF  LEICESTERSHIRE. 
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1. 


F'Vfl/  SfMr  fift4  CirrmmMtancet^ 


«Bf*il»fd  mn 

pilili^  IM*¥  Uhh  lanf  4ni-v  rir4d'n«lTUd  b 
<cla7«f  town  ■  1^4)4^  tvtm ,  ind  mfwdawi.  csa 
cvuBCf  I    DUd^  bna  1 1*  itdl  iLnvii*^ 
taun.  oT*  lOBd  dai^Uit^  on  ■  c^jr  ov  bbtI 


2.   Property 

l^uin  Kvrtn^JiF  larxflj  that  af  cht  Duke  of  RuTIiLhJ  IAi 
Iwn  mm  h  hiiiv>T^Ttili  «nJ  Uvajt  tiM±mMiii  Lit  Hw  iftiM*  Ulan^ 

M>fij''Ctj'  ttdetCflcvtir.  «■  FMvoIr  C-uli«t  I^mnbvKtHMi  Friary  j 
Acl'l  l^rrn'hilMaa^  rvK  Imllt  kkEU-r  ill*  rOmmnicnnHII  t£  lh\% 
CcnlUfJ  W*  f'  "rm  j  ^L^^^t<|^  rnrihl  mc-llxTn  :  I  hmlH-T  and  {ilbCer 
«]'l>nJ  *ltll  < halcIiL  j n  K^nnqJ j  Ch» fnitfWrii  riMLcmeii  |hi.tLJhr« 
Jtov*  tki  w«4  tkt  m  -hoxMt.  ttu'v  bvti^  aliriatl  *^ «  a?  ■  rv^vd 

^       '  *"     II  •mtnl  \n  xh*-  mld*t  of  tlw  «cx  tiiMitliifii,  and  tvuLU 

r  invtrriali-     [Niht^  iamv-fe*w  it  itf  wicSciit  ssm^ 

vrutiabljrlpHtl  hnlM  if  dltr«TwL  Umfl^ 

,  •uLm 5  lid  rwmiTfnwi ;  d1  h*^,  h>c»<«  nvTj 

t  iHlldBt^cT,  ii  ujl«' tif  Milwttl  ilmpUiiLjt  united  wjsh 

<»..  Mlm«i {^ Qui  Juilpftrnt  uttl  uan 

p,  ki  fu  ■«  ic  4.,An  br  «t- 


t  bcinp Hi'iKidurlnl  vJQi  k<»m1  innJ^rr  vn<:|  .   ,„,.^. 
pt  l^*  cShNW  |irtnti|i*J   UrKJfTS  aiT   ^  wnlflTiiblr  And 
»  tii4  of  <;^tH  titUtl  Dp  bn  A  ii^  Je  tuitiLIf  ID  kh« 
iMHK  XJid  liluilliA  in  IHW  e^tlvicrUTi|*r, 

C-titagwj  nrw-f  «1It  In  wlEI«K«4,  Vt4  WiIIkI  cf  Oiod  Vllk  Bl4 

ihui-h :  A  ^w  KiMiJ  new  «i«i  of  brlrk  ■nd  iuIIth  iJaie^ 

i    OiiftHpt^iiitn, 

Furni  If  kll  rijm  :  ■  2rK*t  mwijr  tfutn  Vt  ta  ifXt  vfa,  gn 
ItllL-h  Ihr  {irRltfTt  ^nrl  i*tLh  (hrlTBWn  h^iiU}  n4tr  noATnt- 
lAwna,  iTTAflT  umM  URi  AC  nil,  A3»l|Hid  It;  fl'pdeqnif^  wid  m*n 
tiuCiicturiti  j  Rcntfal  Mr r«  tOH  |.  Au  IrfV  ;  •nd  LtMV  of  Itw 
prliicfp*!  |.rii«<)4m,  hwn  Yilt>  lA  AQll  it^n-  Land  vhirttj  In 
MMutv  ftw  liwty,  IH9  n«^  AMlmt  nMlvtbnndlnc  haiMi,  And 
n^j  hr  irtnlw  bhi  d«ir7  nnnt  l!>«iv  ■!!■  mlllck^M  AnlUi:  UmA 
m  modiir*  Mnw  uid  tumlfi  bv  Ihclr  am  iub  :  Ibr  miMt  tn- 
lariur  «!!«  In  mlhin.  T'te  Dilc  iri'  Huilitid  hu  1HM.n  mrm 
In  Iwid,  lnc4udiiM  Ui*  fark,  ntro^,  faitlntip  &■ ,  A I  iJon- 
nliwton,  LMfd  Main  hu  A70  unb,  ufklif  a  ^  eiri>iuiTibdan 
bBllUfi:,  bi-ldH  ih*  puk  of  iiO  io4k  UWili?^  t'ann ,  nru 
iiHUgHt^Vtafh^  IrLTliCdCililwllan  iiTtlHi  fj^nllt  oCih*  &Akl>wrik 
111  inm  li  ii^^ikwM .  iJw<  liuvoTTtLilaTt  HkiftFilHiynw,  B#|d|r> 

IwvMB  W  wtd  .UKI  ariM. 

|k-rV^nii  it  indM'leuIf  pE«cl,hHtl,  ind  iJu  < 
■nUil*  vrdoBilft  ui  bflHi  uiti  candULttd  on  m 
Bim  Ohi  fc«  iMk  DDV  GWD*  Dp!  tiw  ni^i  i, _„__„.._  „ 
sHAckwrnaH*  Hidhi  of  Ibih  or  fbnr  ^^ui  old  draw  In  lh>  rtrt 
iv  pkHjch j  Oif  ■  0^  Ifatm  hnn  ■  ltiun»  anil  wutfc  n|np  linun  m 
dq*    raraieg  in  JPMllll  inirillaMii^    Lca««i  nu*  t^nlTnuJ, 

Vtoq)^  villi  ma  «1i9fh,  utd  dnwn  bi  ibi*t,  fmi^,  <ir  flw 
boi^a,  or  i-atEt*  ki  a  Uuc  wnlljii^  in  Ut^^  fttrrv*^  tli ItIv  jam 
tflOm  wKafli  *«»  Hm  applittl  hi  U  r  fan'  L^  ■/ itla  liiam  and 
"  waaftwnd  tl^t  9'j>  piiiibiivc  Hw  pbaufltii  a  [Itlte  daryarrand 

lUl^r  tb*  «tt0i^l4  m  w  lu  ifcvicni  tu  dnvliu  in  ine  d^cp^  th* 
f  J  njlHi  icnt  Ful<l#,  and  rh«  fiinMi^i  rii^uLi*d  no  mir 


cultuiv  of  iImi 
camct  A  Bja- 


sac 


MnKlhaiwd,  vrih  lixic-'ibai*  ajrul  ^dlmard  n  i|w  a^nie  nuFFtba 


of  ■! 


r  ■bralv  TlE'  ■■w  im  cacb  «lil«,  fuidtnii  th?  I«ti.  rtim»i#  4. 

nvBii  wa  uiV£a<|inon  ImpkiTivnta  i^qj  t«  Ln^^lotlHlk  a  rnk 

'  mr  cul  [a  111  ■  hi^< ,  ifl  Im  dr^wLi,  mutt  orw 

J I  j«  w|iuir7  in  1  h^  pLari ,  aiwl  ihereftitc  rai:h 

•  «i^  Kt  luclf,  «T«d  cajiuM  hpik  tn  kit*  at  Ihc  uihvn  ( 

..     mr  ihinllwoiBn;  a  fiUtaiklnc  fur  *«ai,  ta  loiani  i^v 

JlM%it#  of  ifia  ram  durliv  oacmLiClHi  l  ixid  Ubjit^aal  |i|iiub1»^ 

tabw,  &ci  lb*  InTaatioD  qt  LUalUrd  and  i:&  al  Elaihun  i  dabt 

L«i£«abT. 

6l  Amide  Lamd. 


Tlrillinii  r^oni  empt  prf nclj^m IIt  in^ 
t  fKA  iVir  mmJipi,  *<ttn  ai  Db^^lt^  ;  ihun^hl  In 
'^ "       •  and  nqifl  a  ipiud  dr*l  cuIiivatMi  «i  liw 


7,  CfMf, 

^Xi:rll«tit  Tficadnr««  tn  ihr  riiwi  and  rtJH*  fartillaed  tiy  In- 
hndatinMn:  tit)UAd  |i«i>iui!i«  Mtrntftlfffini  wwnatnrt^.  HuJim 
rbaw  rrvxtv  |n  nroal  TfllJipt  aliouc  ^tliun  Mo»bn,T-  IM 
ih$  Tmti,  cniMiVialila  patch<n  <if  rrnl,  vhlch  ]«j  m  well  ^ 


B.  GardiTU  and  (Hthanif. 

l#anitni  mD«-h  v  anted  to  niita||#«  ^  orrhAnla  tatltvr  nnilcct' 
td»  ditnijth  tlw  mi  H  Lit  114^11,1  p|««i  veil  adapw^  tm  ilt«±i. 

!^.    iVtKida  and  PtuntatioJUk. 

Ft*,  rtrirpclnic  ttT>in  jmiilwTwn'i  HtN,  ami  lit  ihr  limd<v. 
Tiw«,  H'L^Iu«i,ai  ird.lard«,  RTirm  on  In^hltj  «im1  Mjief  iWini^ 
(<i  «ii;ipl.T  fiiiU'fiir  hunlln,  rwU,  ud  a^^*^ 

KiklivtHi  waa  a  ^wd  d<«]  vmplinred  bt  lb«  prraprlrtjan.  Tr- 
TlaaUw>  nwn  U^lanalivljr  pncUacd  ta  tUaonnlj  Lhaa  tn  mnt 

IK    Liw  S^rt-*, 

Ctnlc.  ttw  lAH«')MifiMd  biwd,  Wb«t  ma  fii«  n^Tikulur 
bnHd  nf  ratHn  |fi],«!li^iian]dTv  Ivftna  llw  nUdlB  oT  thiMBai 
oiBtun,  abiwl  wtilcb  lima  Batrwd  >^^<  1^  ■fevti'Ciiu,  n  i\ 
dlAndl  t^  4ri«TTniita;  pcrbapa  Ihffa  vai  not  wy  dlHilnc^l 
bn^i,  w|;h  |iarTii'vi«T  s|wd Tic  rbafamtfa,  m}ktf*b^  tfi<7  miphi 
b*  ilbilfiitul'lird  E  »lllt«i|ftv  ifierr  trrm  *l*«j*  (tval  numtn-ni 
brrdj  >c1  llw  produr*  wa^  nrivr  ErjiLat  Do  tbc  luppLj  of  Hm 


vanvaa,  ai 
Jpl-thnHidili 
L  and  Hjmu 


p  and  ^11  b,  in  fnlhii  firim,  IMajid* 
HuKinlabm,    EI*vidiqdcKirt^ 

Tthni  (iftriiayj  IM  tiUKft  hum  i^lurh  Uja:k«WBll  bHan  tilM 
Imwd.  tik*  iint  btit  mw^  k  Lt  liC^Jftrd,  Irrrr  anfulN  ulifvlnnl 
frtimt  W#bil«f  at'  Catit^i  in  V^'afviikhliblei  and  ^  Cun«Ha 
litiil,  T  Vimrrui}  p  ra  btM  fritin  uAc  Dif  I  Im*  rD««|  JW  Awi  «■■ 
Itnamml  Ivwn  T^hli|]^  «#  iJ'afilMi;iun  p  and.  a  bftO  &am  I£«nfc- 
unii^etitnd.  Ktoiti  lltr^  tacHinninp^f  «i|tt  gH»t  JH^mMH 
ahd  adj^tWp  in  a  (h-cvrl  rinw  Ik  t^AiT-J  nilbt  tiMUlnl  Slllkl 
thrt  wm  lona  '™X  ht^  irt  itfr  boTp^  Jud  »nialt  Itaodi,  <' 

liUtfilSp  llTmirhE  l!4U-k],|  1 

hcllln  alhJ  nlT^i. ;   |1t«j  ^. , ^ , 

Then  i^rrir  I'M  wL(h  «  vmall  lAoirtlni  «f  Cwd,  bat  abt*  Ub 
milk  Chan  H^Tie  14 her  Viiaii  Bonv  raani  a|ebi  BakewcU  pot 
iiirwnrw-ro4kli8d  "    ■"  *"  '" 

jt  »H-ca('K#aBd 


thai  tbv  [ 


I!  if4attcn^and  »■»  Ikhl 
unnttar  AM  iMtol  1b  Ihdr  I 


maiaHlaiDwi 


iw  niBcfc  Iha  jpaM^  quantHjr  dT  niUl  f 
*  and  KKTt  b^  milk,  liui  |ini(Stir«d  tiKHt  butiflr  | 
'  ata  hail  rued,  Rav^  lb*  Imoi  mllkt  arid  mada  ih* 
J  llUl  laid  an  LM  IBiltf  fleili  :  hrttrr  iC  irpll  fettoW 
L  tbv  UablH  caiTit  a»'  imki  «da]iir<d  fur  itw  ffrvxjtT,  «nd 
uur  pmducc  af  aftf-  ^o  tnai^  p  iKrtiaiM.  i^^r  /cwMk  nuwn  i,  ao* 
yarliani  twlwaan  ib«  4lRbfnil  timdU  iif  t-  mi]«  i^nbi  Uabrvait^ 
aoid  na  txm  that  ^^la  aUa  l4i  ML  »  ntuch  hw  iflU  va  an  liHJa 
abaut  Ibam.  Mftn^  c«fiul  tvmU  liT  cmiIc  In  llw  raunlf  *  and 
a  iiMmber  W  dalrla,  mm  wbk'li  pn^ar  ^uanllliaa  of  e|in#  li 
aent  la  fnarktt* 

a4a'^.  TNr  liiiMil  itttiifc  ii  liaiai  iiriliiaa  vaTtetlpij  Uw  tdd 
and  ne*I«ti»aMf|andfb«liii«(i}iK  p^  ThvaMbnad,  *hli:l» 
b  apmd  v-rm  HanbaaBiMaHblH^  Warwick,  and  Uncakuihii*, 
aft  an  imuntTamant  n  (be  torlBit.  Mack  ri"  tba  GmniBi^  flalda, 
1'ht  nr«  \n>(d  llkknaU  pnidBccd  b?  kawdbv  fmn  -A"Tll 
<l»n'  fruin  liii  n^b«B#  llarka,  m  Uw*  dT  tba  GlHwa.  JL 
i>iTi  pne-Lptir  *'■>  rannwl  b?  Haknrali  and  (riibBa,  and  Mil 
Fii«t*p  ih«  (■binft  df  vhlcb  vaa  a  nuMtfi^;  of  raBh-lLttlna.  TIh 
iata  mk#«en  tiound  hlirna^fp  ai^  bit  iucc«ucir,  Man^iattnM^ 
Mrvbh  blmkdft  not  tu  rit^  ij^  nur  U-unur  ItU  runa  lo  any  [WigB 
till  the  JKWfnLjcn  c^  Ui|i  fixing  haTte  iC*n  ihrtTt  and  vw  nlf»^ 
ullRl,  and  iwt  tc  [it  a  ram  tw'atiTWnuTn  within  fl^r  irilla  «f 
IjaicmtT.  &(  «  1^  nim  Hum  Itrf^  «ujpr4*>  fc?  Thich,  and 
uth«r  wittilVRta,  (b*  lodetj  pK^  a  \*twr  onnunJ  turn ;  bd4 
^'      '  ivmr'nt,  and  llw  ethw  mcmbm  nf  the  »riirtj,  cor- 


h  30(vy.<  In  anf 


.  ^      .. ..    hU,  nor  to  IcTf    tbrlr  rmt%  al  ai^ 

pHrt,  ntir  m  thaw  tbrlr  runt  al  anj  public  Ikbr,  nar  at  wu 
mlwr  |^iac«  than  rhrir  o#n  boUi^k,  and  Ibait  hiIj  al  italM 
t|(nti4  fitim  il^  Mth  uf  Jq.inre  In  (he  Hlb,  of  July,  aid  vidB 
frimi  th<>  A Ih  ot  )ikrfKrm\ttt  Hll  the  md  i£  the  MWWQ  i  vHb 
■alyT  r«iEBlitiani  of  a  ftintllar  |iwd«i^ 


ml  nthiT  rfvflla^eni 
lom-IWJj^  amna  hai 


Th*  Biwatnt  pricea  wm  vtiA  Woum  ij^  I  dn»  iftiikl 
Ibm^  J  nil],  n^l  \. —    " 
bundled  nlneaii  have  been  (Wnt  Rv  th 
i*to«i.     MQch  ntrtatu  InfoTtnaliaii  im  ItiLi  mitjwt  *ll|  liv 


time  tJHT  ban  dedl 


SOTiAtvB  ilitj  lu  DUB 
ilneaii  have  been  (Wnt  Rv  the  vae  of  a  mm  for  ni# 


found  In  Ihe  rttHirt. 

rafablWi4ftiKFr>rllMd' 

■—^      ■       -     -     '  aaevnaJT^ 


iTmILi 

metili  aiwl  beMin  Ca  ned. 

Lnfiiniianli  Bafta*ill'i  aui 


b  I  In  Ihnv  dm  Um 

■iwl  beflan  laned.    ™  rmHijiif  than  ihla,"  iba  uppwlee^ 


(Rsn,  tpA  In  vlntw  and 

I Ihqiientli'  hlleneflilwep 

riled  in  tT 


"  ktttiwa  sdti  <tf  la  not  Ini^liAal 

Tbtf  ^KWf  ^Airi*  ar*  CVTvlllird  |n  f'ftamrllod  -  I^J  Kfe  RT^* 
lbr«l,  and  t^rtiaJlEj  homtd,  buT  n^w  #EmicH(  nUaf  i. 

HiiMM  ha**  been  Wtiili  i^i  Ic^mHnliJre  frsm  tlww  Imme^ 
■kortaj.  ta^  Uw  ynt^  rnvtadrr^i  KUimmw.  Bakewell  veni 
lliTiiBgfi  Ifflttml  Kid  Plwidrn  and  |Ftihrli  aied  fome  Frioland 
aareap  vblcb Seelled  In  Ttnac  pfiinn  wherein  he  tlumfhlbia 
n»n  bnrfH  di-f((rtl*e,  from  «blv>if  »lib  jgn^  labour.  cipH«ae> 
lind.  jiHlamfm.  he  pretffecad  leiB*  tmlAai  b^xH,  and  m  par- 
Eii-ufKr,  hi*  funvmt  hutm  tlet.  i1m  HWkvti  and  mflit  Aam|drii 
and   tvUMliriil,  maiun  af  M  Hild  lliat  Ivb4  b«i«  afen  la 


|TbM^L|l^|^dA4Kn«d  in  par. 
lUrniintil ;  be  tnl«  m  \t  KAf , 


■dNMir  lliql  bcii>«  tst  thU  aon  aiv  .  ,      ^ 

FtjriTi ,  ii.  a  que«tiun ,  pertuiiM,  DndtUTmintil  ■  be  tnle  a^  It  BiAf , 
bpirEifHl  alt  rontrBTierif  be  vai  ttnlnf  and  bMtdiwni*,  *nd  nooi- 
raaitdLd  the  admlntTii^  nf  ill  who  nw  Mm^  Ibr  A  tiro*  he  waa 
tite  iLt\i  »LihjH-i  tif  runTrhationi  and  aliDoet  Ihe  vtHKtor  c/  tba 
itai  ;  El«  Mmx  LAkm  ta  Ta&ac«alt\,  and  dmvn  there  le  the 
nul^ltiT  Till  iffntrT,  with  f^mH  aypaaliatifln  ^  and  BJikewetl 
bid  the  Yvwtav,T  •'4  dKtvlne  liimpenonaUj  te  lieo,  IIL^  ht 
El  Mtid  to  hare  t>«n  Trrr  ^umirt  and  dn^ili^  lod  Bakn-all,  Ia  da- 

Lnii*  Itviiirf  hi*  inaj«fT  tu  tauch  blm,  vbich 
H*  WBft  kLEIt^  bf  LlafttnJiia,  In  bla  jiaatwe. 
ThetirvBBttt  bontf.tjftleiT]  al  DbiMi-?  la  ililt:— Tbrae  or  bur  vffj 
^pLiAL  blat- k  «iarH4.V*  aae  eanatanlljr  knii  j  tb*i<  an  ixea^iHiV 
iiIIt  wnrked,  and  ai*  alwaji  lendcivd  cl^k  i,<Tu.<L]4:h  far  ilimt 
|PuV|H>irp  Lraaitledl  thoae  lent  al  Iwme  cover  m  iw^iItii 

'     °         "K  out  ni  -  ■       -' 


!ila  HpLn 
IneJ.    ] 


I  m  (be 


reed,  Bl* 


,  nerer  al  Ina  Iban 

Klfl'il  iir  tm  iTiflit  niftltaj  lif  the  uc 
ali<t  kr|il,  but  im  j[r^ti''m*1  if«^i!  dn 

bttMeni  lew 

uaHloiu,  M  wel]  Aft^m  hultx-k'^axid  hetfsni  v^lbt  .  ^  .„ 
Lliai  MtK  At  arf  put  la  Ihv  hw«^  uf  whirls  ihrte  are  ri<\:k<ifwd 
upun  the  AT^fVff  ia  rtai  Iwo  feala,  allow  lug  oie  In  Uirec  Ibt 

jtj*r»  used  In  m*n|p  |nitt*  af  ihtcnutitj  be  rarnlM  buTdeiie» 
-■     -     -■     -  -  ^ialjj  Jil^  ci^fiiiTlip^ff 


r^ien  m^«  Artim  clA^e^  wUkp  In  vH  waatnari  Ihde  atnt  Ewlnr 
i«h[.     Tfve  tumia  pannlcn  wm  a4  bnlUan,  la  let  eul  (be  lomd. 


and  laleljr 
er^ien  m^i«  I 

liahi.    tLj         ^, 

I.ijItI  MiJira^  hod  f$panll.b    l(A|liim 

mhirh  he  IkI  lhiI  ta  eofrr  al  (vn  p^nli 

ttidn  hatr  bHtf  beca  Ln  uae  ^r  tb*  kafkUej  road'Varkj  «nd 

lmi)r«*t<d  It  TaiHaii't  breeds  Hmeiburume^ 
irrr^of  the  w4Ul  I^XLTr  il  n  L^«  m  lirtwAei  t3% 
..tfkdhl're^  At  Ihrnninirietn  |»  a  lifmudi  haaTf  the 
Ti^^  in'oifcnj  1*  nnf  eitiuirdlniif j  ivfcttieaa  and 


JJtKJlJ  iJavi-iHT- 

flMa  ailend^d  t?>  but  not »  much  W  ib^  ikacrrt, 

12,  Polilirat  Ecancm^.  .     ^      ^  e.^ 

TN"  r^ail*  kfi  tbf  ?wnfih-we»l  aflhe  rountTtln  the  nflETitifiur. 

bHd  rf  I^ii£htM?T°u|itt  aud  A  Jibl,  *n?  many  o?  0*1"  l**tl  »uE 

UTiinfi  I  ha  ftinca  f  r  f  f^crfv. 
'B«k(-«ell  and  fltdtm  KpaeaiKrrrati-*  tar  Ihn  itM^h  :  bsi  u 

don  tipt  o|^wai  thai  ibej  are  caad^erHl  lo  \m  atieii4td  with 
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Px»T  IV. 


7798.  DERBYSHIRR  A  moontaiooiu  and  hilly  turfibce  of  692,080  acres  of  great  variety  of  soib,  but 
tnore  remarkable  for.  lU  mining  and  manufacturing  production!  than  its  agricultura  It  is,  however,  at 
the  same  time  both  a  com  and  pasture  county,  and  noted  for  its  cheese ;  it  is  every  where  ftill  of  ingenuity 
and  interest ;  and  the  Report  by  Farey,  in  three  volumes,  is  one  of  the  most  interesting  and  valuable  of 
the  county  reports :  it  is  an  example  of  extraordinary  industry,  research,  and  excellent  general  views, 
and  will  be  read  with  great  profit  by  every  class  of  readem  Farey,  indeed,  was  a  philosopher  ahead  or 
the  age  in  which  he  lived.  {Brown**  DerbyMre,  1791  Farew*$  AgrinUmal  amd  Mineral  5«rwy, 
S  vols.  1811  to  1815.    Mar8har$  Rev.  \&ISL) 

1.  Gtograpkieal  State  and  Cirewmtancn.  mi  frwn  th*  crib,  U  U  tnmd  hairnmnd  far  them  to  UMd  and 

GUMofoTcoMontlwhilbbbutmlldinthcpUliMslntlMTdM  dun|,«K:.lntheoppoidtedlrwtkm.(J^.10W.' 
hoar  fttMU  oAm  b^urtous:  no  preraUinf  wind* ;  nln  about  chair-cttttas,  Uruiicra, dat* cUicrm a« mUk  v 
twmty-dicht  inches  par  annam.  i  tyrVA 

Ml  Tcrr  Tarious.  Jhlafly  calcaranu.  *  ^'^^ 

Mtmtrata.  LmkI  and  iron  thow  chiefly  worfcad;  alto  noM 
sine,  calamine,  black  Jacic,  roanffanaM,  ralphor,  ite. ;  coal, 
lime,  alabaatcr,  tiate,  ftvoNone,  paYfaig  ■Imic,  raHing,  ntadinK, 
■ovthe,  and  cutlen'  Moaes,  and  a  Tarfcty  oTothem,  both  tat  vat 
and  ornament,  at  f  par,  &c.  Clay  in  tome  dittrlctt,  at  at  Over- 
moor,  it  tmrnod  bv  apadeAilt,  dried,  and  miiad  with  tmall  coalt 
IM  haapt,  far  the  raadt.  K.  M.  Munda;,  E«i.  of  Shipley,  ftrmcd 
Ma  private  roadt  of  a  aoit  of  bricks,  made  vithont  the  comen 
to  avoid  the  duty. 

■  Wmlmt.  When  tesree,  drinking  pooda  made  by  pnddllnc  and 
pSTinc  In  die  (iloncettcnhire  maimer.  An  artificial  pond  dla- 
eevwed  in  IIIOR,  concealed  ander  peat,  the  head  of  Which  vaa 
paddled  in  the  centre :  a  proof  that  puddlinff  it  no  new  ait. 
Htone  dttema,  placed  in  the  Unet  oTneatly  cut  thorn  hedget, 
aerre  to  mpply  tvo  fielda :  the  water  fanmicht  to  them 
Khic  plpea,  at  Mng  chaapcr,  and  portiapt  tor—  '*•—•" 
lead. 

22.  Ettalet. 

Of  Tartoot  aisaa  at  In  oChar  eountict ;  manMcd  by 
at  a  low  talary,  who  make  It  vp  by  Uw  hnifnatt,  a 
wti«. 

Cluttworthp  KaddlvUirtni'i  utJI  UMna  qUhf  uoblv  M 
kliMU  In  I  h\a  efiuntj ;  Hm*  iicdd  hcniMt,  rvrcroil  v  i 
Hifhvrn  It]  I^mdan  at  4  Lktaitfln't|p  mt^t  tntm  rU?  anntt-  found 
un  Lntii  iMulitfrnre^BBtatit  In  Vorkihir?,  vkI  ^liir-ti  Vvtvj  rMi> 
fii\irn  mM.  ■uperinf  io  iKit  made  frum  Uv;  c  1^ j  >  «lli  of  Uur  I  ^.ntloil 
Kinj  rirajvrn-^     f  Iriallc^  fr«iUir^tl ,  fi  lt«d  up  wlfti  tlw  pp^i     ■'  ho 

VTtLnn  cif  Ehf  nlmin  laki-n  vwniM  tlv  puUh.    At  i:h>«l>  [h, 

wmI  «^Ti«ii  ptam,  thr  Ffxti  hn  i1ic  hiKjwju  mm pd  >  <r* 

vlMR^  of  the  oBwslwt  klii<i ,  lynplltal  l^y  titiMll  h^  '    '  Or 

lima*  in  cvmvd  IwKcit  pltrnrt  on  druuM  puii  lea 


nhednt, 
nin  thin 


AandnnaaDBd  b^  ^■  hvA^t  Tnr  drv  hnj( '' 


wheeti,  (b<Hiied  with  •frwrji  few  rkunkng  kitivtri.  hlhi  i^kuah 
vplndhs tar  b<Hlt  and  iImk*!  ma  al  the  Anj^  I nn^  ^PiJupii  i  lioot- 
racii ,  kn  w  hbch  boob  be*  nmncd  oo  upruth^  pi^u  *ad  taken  oflT 
by  a  tticrkp  whLt-h  tKPPcnti  diut  Mtiltnic  knikW  tb"  iw\t- 

FVirm'J^kLuM  u  In  Other  txninli**  [  a  frw  iff*'!  "■'""  r-'-^w^^jj 
■r^rlf^'  Ihwafittc  ifiivit  firmiiJFLr  fiiriEicrii-  <■  .1  .  '  he 
t^arj  r>r  l'h9t(Tf)«1>l,  Ai  ^itfib;  lUrh  :  it  u  uThi'  < :  id, 

and  cwntidtitt  a  pmirfflJ  firm-if«Tl|ii»fcnf  C'jufi.  [it 

r-Mirb,  uiiiludlni;  i^imi^iiiitTi c^.  IhtrUCtnjd  In  l  .  -  i  oa 
Willi  jtr^  uuFie  or  Mlwf  &l»l* :  wti«r.  In  •onac  >  ^  ^     .  ed 

iSnirn  frorri  i[u|[eTi  bj  a  iJf:h.l  wiMdcn  rml,  i1iv.kii    .sh  .  t    rho 

TiMtiT  nLflA  H*  "Pl|  »»  II"  ll  w*i*  in  a  M-JdT  *ir  Iij|.^',  .!•  i|  ito( 
btavn  alwut  bT  thr  wlndi^  u  Ll  wmild  ii'  Uu  t^<\  -\.r<  ;:  .  w. 
I^Liv 'Prvnt  iloAn  made  li^  4nr|i|nf  ih^m  w|Lh  1h»LLu^n  '  -  .« ; 
in  llw  CQliaipH,  cuU-jKHi  oveni  bv  Uw  Ridc^  of  th^  ■  i  !ry 
mmmon.  and  aUd  itvn  dnterni  fiir  hot  «airr ;  b'i!>  '  Bte 
i«efto  «rJ:'t[uLEj  tirvun^ii  ^^o  notice  b^  the  Urlfiln  J-'>  iry, 
alimit  I  ^7  ■<■ 

<jh'^iv*u  lietter  tfian,  In  riHMi  (H^mT  ofiuntim  ;  Kirtu  good  onm 
^rerCri  by  (be  prIncJ  pal  m^n  uf^rtiurtii'  Anrf  thjNci""!  ■  V  kr^n^ 
boi*«,  w  irtber  IwauTlful  |l'>wnif^  ctw^mt**  "nd  ihnili*,  qnd 
pLanl!i>,  m  mot  uf^ruiiNiiHi  ai  tlie  (^<7tl«ii)P  il^^mi  in  [}m  ^nu  nty, 
amongt  oih>fr  iindit-aiiuni  eif  ib«lr  ^wwr*Hir\  In  ri<:Htncwi  ati^  or 
llirlt  rnnlbn^^  mmpnmi  vHh  the  lnhaitthuiti  Df  the  inlurabic 
hill*  In  minT  vther  dlmiru- 

*~     m jMtoTall;t  r<  inaa1]  4i  if  t  rarmen  ninh  ht|}hHrT  tn  Enttt* 
■  tfioi  th.w     "  ...    - 


r  Ht  rnom    puuihrm  ■  nunUm  ',    msihk*^K  lait 


Uni 


5.  Impltrments. 


Swinr  pkiught  and  pair ;  one-horie  rartt ;    cood 
[fg.  1003.)  i  woading  tclartn,  far  cH|iplng  off  we«U  an 


g  tclartn,  fac  cH|>plng  alT  w 

1003 


maehinot;   caai-lmo  rick  atandt;  catt.     .._ 

poitt,  whl<-h  turn  voond  on  a  pin,  to  tliat  when  the  cauir  hnve 
well  trodden  the  Utter  on  the  two  oppoiile  tido.  In  Handing  to 


}n  •culn^  ri^n  fimfr^,  Ima  attenUon  |iald  la  sep&facknK  ibe 
IujI.is  t^en  injule  in  I  h^n^  fn- JIEU.L' hje  Lh«<r<^  J 


Ml 


*  vhIhI  ht  4  tlai  *t«ie ;  *l«pfc(?cl  I 
^  •'ly  |iiliirtlRj  hi 


TTw-  (A^iUiFrtd  mt  dw  ho* 


«-ly  I'liimnJ  heNp  {ki  cUt  tt  En  Nur^Wk}.  »p 

(ftini   niiHiK-      I'lMLHR    Lhom  ^miffii,  with  4  HMfhlRl 

I ,  Ji>  li»t,  an  tbe  morrHnj;  iun  in  iprTnn  liitinFta  Ihe  badi  of 


thit'B'  fiu-iitK  lilt  witiTli  whfli  ]«n>'^ikiui],i  LiaHr«l  with  frw^ 
Rd  id  af  ihnrm,  vimcf  inna  |>1  kxtltxl  a*  trU  « I'h  aiKTWai  j  OM 
thiirn-ihn^^n  rl1#m-luili¥  rcnvvi'd  It  Culling  off  the  iboh 
belniv  ilic"  ^Mif«Jn?  nf  ihw  f^mmd  ;  tFu^  ruo*»  ihen  dmw  wp 
Tlirori*^  thJ»<v  Sf «;t  HiiF^  lurf***  "  Atfibuiime.  M^for^ 
tlan,  Li,n»^Ume,  and  mar^f  vpUi  lound  la  luit  Ih^  bUlj  li^UcT 
than  an «  niiwTr 

7.  Arabir  Land. 

Chtli  unv  hlUi  of  tTw  r^tmtfl  \n  ai^HfiB ;  farmer^  rix  limiM 
wpT^t"  i{vn«T4l If  vni4of  ed  in  jjkwKhhTvpri  Turw  mly  two |  — ^"^y 
drillerl  in  lheS'iatliumlia1aii4  ntanmrm  i»ilrw» pUs^t tMaft 
wheiud  I  billed:  cattapMd  de^l  ■"ultim^nl,  «i4  bo^he^ia  h- 
Ha^r«f  (f  li^r". )  f  Ike  mailr,  k>^  |^iur4aR  iodt  dUTqjtli  on  a  hiM  ■■^i 
a  vfiiinblLrm  oj'  pnn'«7  ^iWn  wHb  ^flc^Trr  to  Tmrrcnt  ratHehav- 
tny :  1 4lii&  I  iT  cut  rirki  lui^kfd  bi  wllh  a  ipadpr  kt  lHi?e  no  l^as 
atr^u  -^  I'lfr  -inrriiwi  i»  r™i  im. 

t  '    ,    '  -  L«  CUlLiiTIIrd  la  a  Iti:^  Mititfilrraiiltf  iiTWriil  ofl  iha 

Uii  H  i-d^l    »tri*[i  Tie«r  A  *hjp'i«i' ; "  tl-w  t1«w«ti  are 

pi  ilr#n,  druNJ  hm   in  |bc  ilkHJv  nntl  tbi"n  ■,'m  a 

ra.        L  INrir&rdi  pocknl  tifllit  InEo  Utzv  >iiii   irnr  to  tte 

LaiiH]4iri  ilr.Lcgi^Ei ;  ihe  tTwp  If dndf  ttuv?  JPAV^  and  Ihmgulf 

lf'iM£i/  rmiTTaini  cm  a  tfiiaTI  trale. 

Withtr-<VMri  iUvniUm  iiiF»ciJJ*ia>  InFriiti  Aid  MHorta,  qthI  hi 
pall(d  «tvm.  kn  (lowrr,  and  dr^td  aoid  udd  ta  |hc  dierh 

t'rinorr  (.'f rbliloo  JTIIlWblkaml  l>  hi  «i4ijv  pLw»  akiP  lalm 
up  t  t3nl  la  LuTiH-heti  and  drM  fw  I  hr  4jti^ 

"  '  '  II  (f'nJWrUMi^ifflrtiiklUI  Itpwn  at  AihuTrr,  Ani  a^ 
tp»nr  [r'nu.U    MelMlvn],   la*Lndcr,    p^'pcntiinl,    Mgti 

...        .-D,  on  »  *Tn*ll  Ji-alfrf  tfl  tmt  BT  Iwo  ^ilsm^ 

TY*iJfltt  t,  Til  Lmt  ciliJirtiim !  ctdln.-titl  kti  variao^  y.ir«t,  etfw^ 
elalJ  f  bind. f  th*-  sh*d« £»f  ih* iMi^h  irrr»i acd o« dr? h«l^ Mmia. 
Ka«ci  fatiTiti\j  i.-ukLLTein]  br  Cbr  Upviin,  Um  ndt  ai  iniaEU. 

Thrw  tiftha  of  the  c«xn]t  tind«  pemunml  jinui«  {^htm^ 
It  JiciHi-aiN  l„  the  m«k*  oT  riiij(«f  ua  ba  i*  htwsi  riinii«riy  idmj 
wr.  :■..!,    and  the  ^pplnatiun  <?hl*flj    tt  ■        --■* 

IK  iiiLeaarttKirw*<»rt|ipifurt«»ppi^b 

ii\.  ^  ic«!i  I  h&o  ta^  athrr  LRU|t|«incfiit.    f 

w-  I  111  from    wMlet,  wid  drlol  and  banifd,    and 

thi ' i  i.iiv,  in-uW iiitM  iMilb, MAvl  [mH  a«kda, hi Iw and  at laylj^ 

WA', J1 111^.       i  lilK  prjif  E Ji'c  iUYlltl^m  tt  LLh  Ih*  ^O^IMDCy  nf  <qKl^ 

aiiri  ^.     V^ltcn  « nnn^  ati'  «t^af£cd    riwming    wono  — '     *~ 
fli4i  I  >. ,  M-jiitcT  li-f rlv.T  rliart',  ftnsh  And  dry  tmm  the  w 
mflihtftL-j  irhu'h, '■(irklnutn  tlir  wotma  whai  ihete     ..    ._.^ 
prteir  ibern,  and  |.irt'vrni  sh?;^  irttira  b»  their  hc4ei,  till  imki, 
«c.  derour  them. 

a  Gardem  and  Orckards. 

Good  markct-flaident  at  all  the  prlndpa!  lowna,  and  fcw  af 


the  farro-hottict  and  coCtaiiea 


V,  Biq.  of  Mellor  koepa  a  , „ 

aoret  of  rich  tbeltered  bmd,  by  the  river  Qojte,  on  the  CheaUre 
aide  of  it,  who  cultlTaiea,  ^^!it^m,  preparet.  and  deilren  aU 
the  uaefbl  vcgeublet  and  common  garaen  miitt  In  aaaaoa  to 
hit  cotton  murworfc-pcapie  and  tananto,  and  rendot  aa  aceounc 
once  a  fbnnlght  to  the  mill'uent.  who  dcdncto  wl 
have  porchaied  from  the  jcardcn  from  their  eevcnl 
the  perfection  and  ntlllty  of  hit  arrangement  far  tfaeaei 


t  prove  highly  gratifying  to  thoie  who  with  to  ace  tho 

rlatari  w«l  and  eomfattably  ptrovlded  far  flnm  tha 

fruita  of  their  indaatry.    " -  _  ^^.—    -. 


[mideB' 
oikctfi 


I,  avsaltaehtd  to  tbagaidcnali  hooae,  aad 
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on  •  ««vy  poor  mIU  but  liilpMliI  In  wmier  mm  ■  oMipool,  la 
vhleb  ocDtrea  the  liquid  mwiure  of  fifty  cottagw,  bckniglnii  to 
licavs.  8«niti'«  cotton  mllU. 

Ortkmtd4  ■eldom  planted,  tboush  the  wU  i«  weU  adapted  for 
dMm  In  manj  plaen. 

la  Wooda  ami  PlmmUiUmu 

A  flood  Diaay  oofn^em,  tha  produce  of  which  ia  iiinch  In 
demand  U>th  te  miiuafl  and  aflricuhural  p«ipoMa>    SlrJote|ih 


BankSt  at  Aihovcr,  hat  planted  lome  czpotcd  tlta  in  a  new 
manner :  Htm  planting  narrow  tUpi  of  Ncotch  ftr  at  the  dto- 
tanoo  of  lUO  vaida,  then  intenecUng  tiMm  by  other**  m  as  to 
laav*  Iha  nuiaoa  ch«ck«i«d ;  aft«r  the  Scotch  fiia  are  grows  a 
frw  tran,  it  U  the  Intention  to  fill  the Interrening  patches  with 
drcne*,  at  such  a  dlaance  as  that  ther  will  never  rvqaln>  ant 
ihtamlng.  'IliU  plan,  as  Farejr  justly  nlnts.  b  more  ingpniouit 
or  bnc All  than  Ukely  to  bo  ustful :  the  mixture  of  the  Urrh 
and  Hcetch  ftn,  with  a  prosier  attention  to  thinning  would  !« 
a  more  aflkctual,  Mwedy,  and  economical  mode  or  produHng 
tlmbor.  Some  Judicious  observation*  on  pruning  tree*,  and  the 
proprtetv  of  Ponti?'*  mode,  pointed  out  by  Tarioos  examples, 
hedge  row  traas,  sparingly  intnducrd  and  well  trained,  ai« 
m-wni  all  that  fcrtile  agricultural  land  oufrht  toeetttribute  to  the 
national  •rock of  limben  Key-bearlnga&htrees.oranvfbreMtTe* 
much  [riven  to  bearing  seeds,  no  kmgcr  mcroa^es  miict^  In  Uni- 
her, and  thersfareongm  to  U-  cut  down  i  hence  male  ashes  piw 
ItTatilc  to  ftmales,  or  such  a*  have  both  male  and  fcroalc  flowers 
•n  the  same  traok -Th*  juc  of  the  nrny  and  buds  of  the  oak 
as  hark  recommended,  aa  prytliW  tn  t3)iMiire  and  South 
Wales;  when  collected,  they  shauld  be  ImmcdlatHf  sem  to  a 
mill  and  emshad.  A  nnort  romfllet'^sfasoiiine  kiln  for  timbiT  at 
Timber  often  told  by  tMket  ule,  —  thus  de»cnbed  :  the 


vender  meets  the  proposed  purchasers,  vrrttes  hit  price  In  an 
•Bvdope,  and  vnts  It  in  a  g*aas  a  the  onmrs  do  the  same ;  the 
vender  opens  tne  enveloMs,  and  if  anv  price  come*  up  to  his, 
than  ha  accepu  It,  if  not,  th«  process  Is  three  times  repeated, 
and  then  the  vender  must  shew  his  prtce,  if  none  has  come  up, 
-  J  ft.    In' 


In  fclUng  trees  with  aa 


uiv  one  has  gone  beyond 

■za,  cut  4^ahtmg,  it  young  shoots  are 

aoooer  the  centre  roU  ihebetlsrtficwavors  thrive.    Larch  tievs 

bear  nagtoct  be  '  ' 

timber  boughs. 

A<nAienichashaaaaMdafcs«Mi«pcn  grove  of  about  100 
Urch  trees,  near  Orerton  Hall,  for  sixty  or  seventy  yean  put. 
Thirty  trtim  or  men  u*  tafnaa  In  a  ie*usn ,  abfiuil  his  or  i->ght 


Inches  atiowtliagTwiid.itk  JUsnh.  A  uiece  Mrr.^  r  k ,  ihout  Ihre* 
ouarten  ^  an  |nr%  In  awiieait  la  nA  iMit  -  tth  ■  i»u|e,  and 
tbewoodiJMrtyaiUlanbichorwwnitaniiTitt  ij^iw  Ulg.l005M). 
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Is  tfien  Mvcn  into  the  bark  briow  th«  hole,  which  conducts  the 
■ap  a  botric(0«  In  warm  weather  the  noir*  toon  gro^tr  up, 
andwlll  eaasetonm  lnfc«rorflv<><1«Ts;  but  in  windy  wearht-r 
thev  win  r«n  Ibr  a  month.  Some  trees  will  nm  twenty-fmir 
gaUona  In  twivty^fbar  hocnrs,  others  not  half  a  pint.  The 
water  b  told  at  sixpence  a  gallon,  to  those  who  make  small 
wine  as  a  subMltuto  fbr  small  beer.  If  the  water  ii  scalded 
(not  boiled).  It  may  be  kept  a  month  beCore  h  is  made  Into 
wtno  I  If  not,  it  will  not  keep  above  a  day  or  tn  o.  For  making 
the  wine,  two  pounds  of  coarse  sugar,  and  a  quarter  of  a  pound 
of  Malaga  raMns.  are  added  to  every  gallon  of  bireh  «ater, 
when  cold  ;  it  is  then  boiled  aliout  an  huur,  tmtil  it  Is  <Amx^9*i 
to  grow  clearer,  when  it  is  set  to  cool  ;  and  when  alxnit  at  the 
snnw  heat  that  l>eer  Is  set  to  work,  a  toait  of  tread,  tpread 
with  veast,  is  put  Into  it.  and  far  four  da^  sutTered  to  work 
IVeeh ,  when  ft  is  barrelled,  and  the  «ame  quantit>  </  raUlhs  as 
befurv,  and  about  an  ounce  of  IsinrlasK  to  every  twencv  galtana 
to  added.  It  seldom  works  out  of  the  barrrl,  and  in  two  or 
three  weeks  to  nndy  fbr  c1a«e  buneine  down, to  remain  for  threw 
manths,when  it  Uiould  be  botrcdotranti  la  two  or  three  weeks 
after  it  t*  fit  far  drinking,  but  l«  the  better  for  kieplng  long.r. 

II.  Improvement. 

Magnedin  or  hot  rime  very  thhilt  uprr'sd  has  Its  inimical 
properties  ;  and  It  would  teem  such  limes  mav  be  utel  where 
•  stimulant  rather  than  an  addition  of  odcareotu  earth  is 
retiuirad.  Lime  over-bumed  melts  and  runs  togrther,  will  not 
slack,  and  becomes  useiew;  thecouMtjUi^cecftiso  strong  a  fire 
being  applied  to  mwgnesiaa  limes  more  npeclalW.  Might 
not  the  dried  mud  of  limestone  roadf  be  used  fnstaed  of 
Many  bone  mill*  in  ow:  they  are  mmixiied  of 
Ilk*  Iron  wheels  and  rollers,  between  which  the  back- 
of  horsea,  whh  tlielr  atthering  rilts,  pats  with  facility,  and 


d  other  snurres ;  «even  qnarlim  dress 

an  aeiw.  Coal  ashi-s  nlmobt  tfntird>  neglected,  though  a  valu- 
able manure.  Imporiance  hi  draining  cf  bearing  In  mind  the 
diffkrence  between  surface  and  spring  draining,  and  bog  and 


IS.  Liot 

fi»th«  ..«..  ..~ 

;  noticed  nl   . 

Manv  consider  that  rather  poor  land  makes  the  best 

I  ■!',  and  old  sward  more  and  better  than  artificial  grasses. 
In  aoroa  cases  same  slacked  and  powdered  Hme  strvwetTon  the 
wlHow  tinas  wMhln  therearh  of  cows,  to  prevent  their  eating 
lh»m,  and  lasting  the  butttr.  Milk  set  to  raise  its  crcam  in 
yellow  dishes,  with  lip*;  In  some  places  In  slate  troughs;  car* 
rtod  ham*  hi  susprrtded  tults.  l,fi^.  1006.) 

MAeep.  Ten  diflkrvnl  l«reed«,  and  sevvn  rrasats  of  these  aiwl 
others  {  woal  rhamber*  generaU «  fbrm  a  part  of  the  accommo- 
dations of  the  farmeries. 

Horses.  Those  of  Derbvshire  ranked  next  to  those  of 
i«icvsier»hlre,  fur  being  stmtt,  bony,  and  clean-legged. 
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^sars  in  ronstrterable  immbcr  uaed  by  tha  a 
tarer%,  and  in  the  ooal-worka,  ponarlcs,  &c. ;  also  on  the  iron 
railways. 

Snrim.  The  Earl  of  Choatevfield  tuppliaa  Ms  table  with 
dcUcioa*  surkli^t  P>iC>>  <^  •  fortnUht  old,  from  hto  Otalieite 
Mw  ;  plan  of  shaving  olf  the  grbily  or  homy  prtrfet-Han  ef  the 
snout,  to  pravont  discing,  recommended.  Tethering  by  the 
neck  al»o  suga«ated  tor  eating  down  sturdy  herbage  crops.  A 
uin  and  screw  to  be  usnl  like  those  for  ixing  down  Salmon's 
harmless  man-trap.    (7'ra>w.  Soe.  Art*,  vol.  xxvii.  p.  IMS.) 

PomUry.  l*be  Eori  «/  Chesterfield's  poultry  yards  at  Bretby. 
perhaps  as  oompleto  as  any  in  the  kh^dom.  The  roosltaig- 
house  Is  wtll  contrived,  with  covered  places  Ibr  the  ducka  and 
geese  under  the  fowls,  and  the  whole  is  constantly  kept  strewed 
with  ftesh  saw-dust«  The  iittlng>house,  and  which  serves  also 
ibr  laying,  is  Ihrhtohcd  with  flues,  to  prnarve  an  equal  temper- 
ature tn  frosts.  In  the  fbedlng -houses,  the  fVants,  partitions, 
and  floon  of  the  pem,  are  all  of  lattice-work,  which  readily 
take  out  In  order  to  wash  them  thorougbW  f  shallow  drawers 
with  frarii  awthist  p«M  under  eaeh  pen  to  antch  the  dtini;. 
The  fktilBg  peoltry  art  ftd  twloe  a  tiay,  and  after  eae^  the 
find  to  taken  away,  and  the  daylight  exdtwkd,  ftr  them  to 

A  bivad  of  anHen  i(ine?4eaM  faiMM  at  Bralbwrd  f  they  roost 
npon  laaaaarthe  Mgh  parte  of  bcdidtngs ;  Mcka  wtfigh  twenty 
poonda  wtoaa  fkt,  but  the  hens  much  smaller. 

Ick  aboot  two  fk«i  long  a     ^ 

prvvent 
them  cmeplng  thvongh  hedges,  /(c. ;  feed  on  Fr^hita  itaffans, 
Ac.  Whan  waters  are  much  Impregnated  wHh  Ibme,  tite 
apis  of  geaae  and  dtKks  that  fluent  them  are  w  nmch  thkk- 
aned  that  hatching  becomes  dMIrult. 

ffsM.  At  Flestty  a  fine  breed  of  black  fbwls;  round  Wbtgrr- 
worth  many  game  fbwta  kept  fbr  cocking.  In  Tansiry  tie 
oarhpit  eon  verted  into  a  mcthodtot  mccting-hoase.  EgM  nv- 
servod  hung  in  nets,  and  ttmted  Into  a  mm  position  each  daT  ; 
thto  being  the  main  cmentlal  In  preserving  egcs,  whose  yolks 
subside  slowly  when  left  unmoved,  and  come  at  length  to  touch 
the  sbelh  on  the  lower  side,  when  rottennaa  abnoat  iramedl- 


Jbrs  kept  In  varlow  plac««. 

fUk,  Certain  pnnds  toi  Wr  Thomas  Whidaor  Hnnloeke's 
Pai%,  hi  Wingerworth,  are  apfiroprtatcd  to  the  feeding  of  cas- 
trated male  twrp  and  tench,  which  are  fbund  very  supMor 
In  Ilia  and  flavour  toother  fish  ;  the  lateSIr  Windsor  Hunlocke 
aawthis  practls-d  n  Italy,  many  \cnrsno,  and  had  one  of  hto 
servants,  who  was  with  him.  Instructed  In  perfbrming  the  ope- 
ration J  which  h  lea*  difTlculi  or  dimj^ennitthan  rtright  b*  sup- 
pdaadf-and  In  comequencr  of  which,  not  more  than  oiie  in  ffaur- 
tecn  or  fiOeen  of  the  tikh  die. 

AmgHmg  pernritted  at  rombs-hrook  reservoir  of  fbrlyfiv* 
acres,  the  angler  paving  fcl«x*nce  iier  pound  Ibr  the  fi*h  taktn. 
Aalmonpaa*  and  trip  on  the  Derwent,  at  Helper  bridge. 

31.  Rural  Economy. 

Rewards  are  otfeted  by  the  .Anicultvral  Society  at  Derby,  as 
hy  most  othi-n  In  the  kingilom,  for  long  and  meritoriout  hired 
or  day  icrrii-e,  but  feldom  far  having  performed  the  groatest 


QUAnlities  of  »b  work,  or  earned  the  miKt  money  hy  nuch  at 
nlr  prices.  At  th^  t>ffinn1ng  of  the  present  reiiiurv,  it  was  cal- 
filiated,  taking  the  InboiirerN  w««s  at  two  shiPlrg*  »n<1  «lx- 
pence  per  da-v,  that  he  must  work  tour  and  a  half  tinu'sa*  many 
days  teearrj  (became  1)11  antltv  of  food,  as  from  thrci*  to  five 
cvnturles  back  hecou'd,  w^~"^■^*-"  *-  ■*"        ^ 

pence  to  twopence  per  day 


cvnturles  back  hecou'd,  when  his  dallt  wages  was  ttom  tonr- 
"      ■    Pan  of  thto  «»as  dotibtTe*s  occ*' 


„  days  which  the  drarrh  of 

. , edthapwqplenlihcaailiwparlads. 

li.  Political  Eamowm' , 

Various  concave  roads  fbrmrrly,  made  tbrMigh  the  Influ- 
ence of  Joseph  WiUs  Esq.  e6  Measham  ;  thme  in  a  very  In- 
different state,  and  illustra'e  the  ahomUty-ef  the-princlples  on 
which  th#y  at*  cornlfuclHl."  To  level  across  a  KMid  a  Mring 
level  uscA  It  conhi«tcd  of  a  pIcCe  of  bo«vood.«2cven  Inches 
long,  ono  and  a  half  broad,  and  one  asA  a  ihiailgc.  fcep,  into 
the  l^p  o(whl«h  a  iyttH»le>a  fcihp>ras  dieplj  sunk,  mA  to  the 
top,  «  each  erul  bf  this  letel,  teveral  >ards  <CMrong  whlucord 
was  fbstened.  'In  iKing  thto  instrument,  ^  litbuurcr  was  placed 
on  «i(h  side  <f  iHe  roid,  lavlh(r  the  ca|ti  il  hi*  hand,  which 
they  pulled  v«y  Hehtly.  aad  fbodlly  agtiiii^  cirh  oflier,  and 
therely  made  khe,  bubble  aituliie  (he  midile  oCuhe  lube  or 
either  endr«cdordiW«rthi!twb~f4)as  of.thd  »tring  wpre  held 
IcTvl  <ir  one  hiihetf  than  the  otfainr.  I       |  , 

fMMde  remaiZs  df  wavy  ro^  '(.-V55I.).  tiut  hothlng  »  Justly 
any  diriatlon  flrom  the  grnenil  form  of  slightly  convex  roads, 
with  saaight  or  even  suribcat  aa  to  leni.'th*  Tlie  road  lictwcen 
Ripley  and  Llltle  Eaton,  whrre  \i  ashing  or  irrigfttkn  has  been 
adoi>t«l aaAJitod»of  ulAring  (Qvn.^ ^.  vol.  1.)  was  ••  miser- 
ably deep,  loooe,  ahd  bad." 

In  MamnPutvrrM  Derhysblre  anka  itcst  to  Lancashire,  Staf« 
fordshlre,  and  V\'arwit'L»hlre. 
1.  Tradf,  Jifc.  ilrpfitdinK  on  the  Afdwuil  Produrti  tifikt  cpuw///,- 

Blanket-weaviiig,  and  bcouring. 

Bone -crushing  mills. 
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STATISTICS  OF  AGRICULTURE. 


Paet  IV. 


Bottao-nMMldi,  at  hen  and  bmc. 
Carpcc-wcBving. 


Carricnor  fc 
FeUmangcn. 
FalUiif  milU. 


LHthcr  mUk,  ftr  oOwl  and  dumoU  iMthCT. 
lf«M.bMf.l«  •  "  -    ■ 


BkiniMn,  or  Icathcr-drcncn,  rtMnwia,  &c 

8oa|>-fnakav 

Stockinp,  of  «anl«i. 

Tanyanb. 

Wpalhp-cloih  IhctoriM.  jam  aHaakng,  wmtIbc,  awl  c 

Wonlad  ^rfBainK.  for  the  horicn,  bjr  hand  and  jcfitilca. 


8Uk-«|iinniii((  milla. 
SOk-ftockiiw  wcaTin^. 
8.  Trmdf,  »c.  jUpemdUg  —  FtgetaUt  Pi  wfcii  timi  ^tkt  o 
HaiH*  and  wkkt  roakint. 
Bcaom  at  bvooni  do« 
Baat  or  bMsa  ImUdliv,  ftr  tba  caoaia 


Caiarooal  bomins  and  grinding. 

<Tt— Mr"!  iniUA,»r  grtadinglt. 

Com,  barioj,  baans,  oata,  paaa,  whaac 

Boopt  far  cuka,  at  wood. 

Mato-maken. 

liattiiana,  cbalr-battoau,  &c  of  Mxaw. 

MUUia,  floar  or  meal  malun. 


Tnmfav  mllU,  tar  wood,  babliiiM,  bowU,  rhuaa  lali,  diahei* 


ttlanrhing  hm— i.  and  gmmitii 
CaUoo-rrinUng. 


Calko-wcaviiMr. 


•q>lnnta«  ndlb. 


lBg«iaia 


Dye-honiea 
Ftas-eptaming  ml 
■ian-weailng, 


Hop-bag  ipinnhig  and  weaving,  voal-b^i,  &c. 

Lac*-weaTlng,  or  waip  frame-Uoe  making. 

Laoc-worklng,  or  nccdlr-worklng  of  frame-laoe. 

lintn-vcaYtng,  •heecing,  chacka,  4tc. 

Miariln-VMaTing. 

Nightcap*,  of  cotton  frame  knitting. 

Packthread  grinning,  rfrtng,  twine. 


Rope-making,  corda,  haitera. 
Saoing  weavfog,  com-baga. 
Sail-cloth  weaTiiiw. 


Stocking-wcaTing ;  irlnrlpoU;  of  cottan, 
_fkaine-kniti 


Tape  ^eaTing  mIM 
Thraed  luinnlng. 
Whi|>«vd-^iinntog. 
rn»«to,*c.  dejteHdiMg am Mimtr^  Prmdmtts qfOrn ea—ly. 

~  ""  Ling,  of  wr 


„ -^  drainiqg,  fire,  paving. 

Building-fltonc,  or  free-t'onc,  aahler,  caping,  aavca-ilM 
^kUc-itoncs  paving,  ridging,  gyej  aUtet,  or  tilaHooaa  i 

-bnlU,  or  ihot  and  ihiUa. 


Otain-making,  iron  and  cMt-iron. 
China-rtone,  or  white  pottar^  rhcat-plla. 
CuCtxrn  and  trooght  of  None,  to  hold  watrr. 
Clay-pits,  brick,  china,  fin,  pipe,  pottery,  and  tile. 
Coal -pita. 
C«kc4>oming. 

Oiind-milla,  Uadc-mllla,  g 


Omuro,  aUbaMer,  platter. 

Hammer  milU,  fbnte,  tilt.  pi—M^tpg  milla. 

Hoopsfcrcadu,  of  hon. 

Iron  ixgea  and  fbrnaon. 

Ironatonc  pits,  anHlaccow  ore. 

•— ^-"-^orrAiaofleadi 


Mqaarriea. 
Malt-kiln  pUtca,  of  perferated  caat-lran 
Marble  qaairtai. 

Marble  tawing  and  polidili«  mllla. 
Marl  pita,  tat  mannrlng. 
Mill -atone  qoarrlea. 
Nail-making,  of  caat-irai. 
daap  (r-    - 


On  dreiafaig  wariiii^  boddlli^ 
PMIen  rings,  or  clog  ironi. 


I),  and  iplkaa,  &e. 


ripe-making,  tobacco  pipes. 

Pipes,  areaithenwarc,lMllow  faridks.  fiar  conicyhm  ^ 

—  of  l«ad,dniwB.  ^ 

—  ofxinc. 

PLbmt  of  Pari*  workf ,  KSVmm. 

Faumrtta,  eanhenwai*,  ttoncwarv. 

Pat-Moncs,  pyc  or  lump  ■tonet  for  the  Iran  forges. 

P"y»>aam,  Mauncheons  or  |n«iM,  for  the  coal  irits. 

Red-lead  works,  mbiium. 

RlvMs,  of  Iron,  eoftened,  fSar  coopers,  boUer-naklng. 


earth. 


^.  ^iicythe-ctick  mad. 

8aw  milla,  for  rtone  and  wooil,  also  « 

Screws,  carpenters',  for  wood. 

Scythe-oicks  and  Mones  for  iharpening  Kythes,  hM-kniva. 

8beet-le«l,  mUlcd  lc«l,  roUod  kwd.    CommoD  checc-lend  la 

cmt  bgr  moat  of  the  plumbers  and  glaziss  of  the  ooumy. 
Shot,  leaden. 
Slitting  mills. 

8par-work«r»,  peortfUctian  workers,  gTPcom,  calcqnr,  floor. 
Solphw-works,  a ' "- ' * '**-'  


r,  hip.  pan,  plane  and  cidge. 
r  ^^Tian  wheel 
.    jane»,  rubbcn,  b 
Hliite-iead  works. 
Wlie-drswlng,  Meet. 
Wire-workiiui,  mfoa,  sieves,  tcrcens. 
Zinc  mtnes,  Ucnd  and  calamine. 
—  work,  malleable  ptata,  wire  pipes,  he. 
6.  Trmdu,  Oft.  dtftndimg  fn^folt^  on  Mimrat  S 

Axes,  hatchets,  bOls,  adacs. 


Bridlc-»4ta  and  bockks. 

China  foctories. 

Chisels,  gouges  plane- irons,  and  o 

Clock  ana  watch  making. 

Colour-grinding  miiU,  psint. 

Cotton  machincrj  makers,  for  the 

Cutlery,  knives,  forks,  &c. 

Fiie-making,  rikaas. 

Flint-grinding  mills,  for  poUery  tdaxmg. 

Fr4Aie«miili^  MorUng-loom  makers. 


Uunpowdernnaking. 

HoM  (garden,  tamlp).  paring  shorels,  trvwds,  ttc 

Jmplemem  makers  utricniturAl  tools. 

M  Jt  mau,  Med  mills. 

Mai«i«s.  for  U 

Mechanista.  m 

MiUwTlghls. 


Sickles,  toothed  napta«  tools. 

Soda  waio' makofc 

SpMles.  ihoviitls. 

KfNUs.ofoeel. 

Stirrvp-irons  of  east- iron,  cemented. 

Tin-pute  workers,  tin-men. 

Wasning  machines  for  ciothca. 

WorsMd  machinery  maker,  for  the  worsted  q. 

Notwithalanding  tnat  many  of  the  manufiictum  and  pro. 
ductions  abore  mentioned  are  anao-ately  of  small  impartaxc 
and  nuiy  oontribule  little  or  nothing  towards  an  eaiport  trade 
from  the  county,  yet,  taken  in  tlte  aggregate,  they  muft  b« 

ttnd  to  preKnt  an"  " ' '  '"^ ''"    "^ 

manofocturiiM  i 


t  a  nMMt  flattcrinK  picture  of  the  Variod  and 
t  industry  of  toe  county  ;  tbowing  it  to 


contribute  for  beyond  nwMt  other  oounti  -s  towards  the  supply 
of  all  Us  own  wants,  and  contributing  at  the  » 


dom  at  Laqte. 
Educatiom^ 


wants.  I 
owardf 


the  supply  and  goieral  trade  of  the  kiog- 


olmiin.  Is  bettv 


Among  the  Ubourlng  claams,  the  reporter 
attended  to  than  in  moat  of  the  adjoining 
pro««s  of  the  grtmt  attention  paid  to  brmgii 
hofaMs  of  frugsliiy  and  industry  ;  and  conu  . 
fcreat  and  desirable  «nd,  their  com|>lete  cmandpation  i 
the  moral  slavery  of  poor-law  dependence,  and  its  attei 
vices  and  rabery-"  There  are  koroe  persons,  no  doubt,  who 
mar  not  approve  of  alt  that  Mr.  Farcy  has  advanced  on  this 
■abject :  for  where  is  the  writer  that  ran  pleaae  ewry  reader  ? 
but  there  are  none,  we  hope,  who  would  not  be  gratlfisd  with 
his  sini'ere  and  ardent  dnlre  far  the  mot*  general  and  unl- 
versa!  happhMss  of  the  British  poor.  Though  we  are  of  opinion 
that  vtT>  little  ainriiorarion  of  that  division  of  society  which 
oonstitotes  the  agricultural  or  labouring  dasa  con  be  eflected 
without  an  alteration  m  the  laws:  yet  we  are  cnoally  oon. 
vlnccd,  that  no  great  alteration  or  what  are  calltd  the  poor 
laws  would  be  advisable,  till  the  poor  are  prepared  for  it.  by 
having  imbibed  such  a  degree  of  knowledge  as  would  enable 
them  to  meet  the  consequences  wkh  advantage,  or  at  least 
without  an  increase  of  misery. 

We  agree  with  the  reporter,  that  the  case  is  somewhat 
diffrrcnt  with  the  operative  msnuCactnrers,  and  mechanics 
oongrssaiad  together  In  towns ;  for  the  wMes  of  their  labour 
depends,  in  roost  cases,  as  the  wages  of  all  labour  ought  to  do, 
on  the  dcntand  and  the  supply :  whersns  the  wuekly  wages  of 
the  Mgriculturol  labourer  depends  but  too  often  on  the  dedstaa 
of  the  parochial  vcotry.  "nie  conaeqocnoes  of  this  state  of 
things  are  ruinous  to  the  rustic  labourer,  and  call  loudly  for 
legislative  interfetcnce  and  goneral  sympathy.  The  estnor. 
dinary  exertions  at  present  nwktng  by  ttie  dllllaent  rlawas  of 
mechanics,  to  enlighten  and  aaaeLoraie  themaelTes,  cannot 
foil  In  a  short  time  to  awaken  the  ilarmant  powers  of  Use 
country  labourer. 

1.5.  Means  qf  Improvement. 

There  are  reading  sociHies  In  most  of  the  principal  lawva: 
to  be  ngretted  tfut  the  funds  of  the  board  of  agrlcnitare  da 

~  lermit  it  to  circulate  cheap  agricultural  books;  agrlcal- 
books  have  as  large  a  sale  in  Iterbyshire  as  hi  moat  other 
e  take  the  "  ParmerH  Magazine,''  and  a  great 
ParmerN  Journal  ;*  which,  if  the  stamp  daty 
were  taken  off*,  would  greatly  Inovase  in  cirraiatlan.  and  ba 
an  incalculable  source  of  improvement.  An  agrirultnral  so- 
dcty  at  Darbv,  abice  1794 :  a  society  for  fat  wether  sheep  at 
**  lavfield.  a  soHetv  of  mountain  sheep  keepers, 

iHt  jflven  Inr  Farev  of  ninety-three  i^(rlcttlturai 
and  Wales.  The  late  Eari  ef  Chesterfields 


not  permit 
tural  books 
oonntles; 


shicel790. 
societies  in  J 

Kvmiumsi 
Naaal,«7 


tally  to  his  tenants,  as  recorded  In  the  FannaS 
'   r  1813,  and  16tb  jMuary  181C. 
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780a  NOTTINGHAMSHIRE.  495,000  acre*  of  uneven  or  hilly  rarface,  in  gmt  port  a  sandy  toil,  and 
more  a  com  than  a  uasture  county.  It  contain*  the  Forect  of  Slierwood,  the  only  one  l>elonging  to  the 
Crown  north  ofthc  lYeiit  This  forest  was  once  celebrated  as  being  the  Kciie  of  the  adveriiurc«  of  the 
famous  KoOin  Houd.  Very  little  wood,  however^  now  remains,  'ihe  report  is  one  ot  the  most  defective 
and  leakt  interi>«ting  which  the  board  have  iHibUshcd,  and  is,  besides,  above  a  fourth  of  a  century  old. 
(Lowr's  JUpo/t,  17U8.     Marshal's  lieview,  181^    Smith's  Gfoiogkai  Map,  18^L     Edm.  Gax.  ItftT?.} 


Uood 


1.  GtograpAicai  SiaU  and  GrcumtUmees. 

Ciimalt,  raroarfcably  dry. 
Hoil,  chief  I Y  mimI;,  gnat  part  clayey* 
liin*  and  coal  diorict. 
MimrmU.    Htunc,  Uinc, coal,  gypauiD,  and  mail. 

2,  Property. 

EOAtBi  <rom  ItfiOOl.  a  yax,  downwards. 
S.  Building$. 
Few  counulo  contain  mot«  KRitlerocn*!  wats  li   . 

to  its  Uz«.  Alston  Grove,  a  noble  residence;  the  gtfdens 
fornMn-ly  In  tha  ancient  kivle,  but  tati^l;  roodcmlied.  Clum- 
bar  Farit  contains  four  thousand  acrek  Newuead  Abbey, 
celebrated  as  havinK  t«en  the  re^idciu-e  of  the  Byrun  fkiull;  ; 
but  now  told  and  divided.  Thorc&l'y  park,  thirtt«n  roilet 
round.  Weiback  Abliey.  the  scene  uf  the  liorticultural  im- 
ynnwamtXM  of  Mr.  Suoei-hly.  Woolascon  Hall,  a  slnipilar 
mansion  of  the  date  of  Uueen  KlliaUKh,  b>  1  honie,  the  Mnto 
architect  who  built  HoUand  House,  near  Loitdun.  Frtrm- 
hooaas   "  not  my  spacious,"  of  brick  and  tile,  •omctlniaa 

7801.  LINCOLNSHIRE.  1,848,330  acres  of  uplands,  vale  and  water  formed  landsL  The  soil  in  moat 
placet  rich,  and  chiefly  devoted  to  grazing ;  yielding  on  an  average  more  beef  and  mutton  per  acre  th«n 
any  county  in  the  island.  Examples  of  embanking,  draining,  and  warping,  are  numerous  along  the  sea. 
coatt  and  the  Humbcr.    {Stont's  lUport,  ITSa    ArtMir  Yuung%  1794.    Marskars  Jitview,  Iblit) 

5.  ImplemenU. 

Itouffh  with  wheel  coulter  naed  In  the  fai  tract  as  in  other 
f<n< ;  the  wheel  coulter  beinff  oonsidded  as  better  adapted  for 
pluuchinn  ■naonc  stublJc  and  couch- graas  than  the  sworU  ooc. 


thatched :  now  and  then  of  stud  and  mud. 
■ad  centrical  on  the  new  cnckMiras. 

4.  Occitpatitm. 

Few  firms  exieed  300/.  per  annum :  gHMrally  finm  lOW. 
to  'iOl.    Few  lce<«s. 

5.  ImptemcntM. 

Kothcram  |>lui^fh  faneral ;  wagRons  baT*  wide  frames  move- 
able fur  hanrut  utc. 

(i.   y'arious. 

Enclosing  gotne  on  rapidly ;  In  arable  culture,  roCatkns  good, 
but  nu  remarkable  {iractlce  mentioned  ;  various  hoi>.Krwunds 
and  orchards,  many  woodk  and  plantations ;  extensive  wowdt 
raised  from  teed  on  the  Weibeck  and  Clumber  ekUte» ;  the 
KTound  is  line  cleared  of  surface  incumbrances,  then  crwfipcd 
« ith  com  two  years,  and  turnips  o<ic  )car ;  Ute  fourth  year 
acxirns,  at  the  rate  of  four  tr  six  bu>hcU,  iish  kcvs  four,  haw 
thorn  berries  one,  and  hpanish  chesinuu  one  buahci,  arc  sown 
brondcattt  on  an  acre,  and  piouglicd  in.  The  stotkinff  and 
lace  trado,  cotton  and  si.k  nuuiutarturv,  potttcrjr,  aud  Various 
othcn  carried  on  at  Nottingham  aitd  uUu:r  tu«us. 


uninterertlne. 
it  Dolby.  Hi>ibb) 
command  nne  vi 


Veryn 
Iccted  ii 


1.  Geographical  State  and  CircumUances. 
OieMrt*,  fonneriy  unhealthy  in  the  low  parts, 

nmch  leH  frequent.    N'.E.  wlncb  prrrall  In  spr 

the  rain  in  summer  from  the  northern  and  eastern  tnuutcrs. 

SerJiMt,  a  great  extent  of  low  land,  once  mardi,  and  fen 
akng  the  coast,  now  rich  land  in  consequence  of  the  embank, 
menu  and  draina^,  whith  have  been  goinic  on  for  marly  two 
re  the  «  olds  or  calcareouk 

.  —  -  country  is  In  general  flat 

Some  parU  of  the  county,  however,  as 
.1,  Htalnion.  &c.  are  varied  and  wooded, 

'lews  of  the  low  country. 

SoU.    There  are  large  distrU-u  of  cLsv,  sand,  loam,  chalk, 
peat,  and  considerable  extent  of  mixed  •uils. 

2.  Property. 
-^  much  divided  in  the  Isle  of  Axhoire  ;  Inhabitants  ool- 

J  in  hamlou  and  villages,  and  Almost  every  one  is  inno- 

prtetor  and  farmer  of  fttMn  one  to  fort  t  aLTca.  as  in  Prance ; 
and.  as  in  that  rounCry,  everj  form  culUvauii  by  the  hands  of 
the  fiunily.  and  the  family  Mxir  as  to  money,  but  happv  as  U> 
their  mode  of  existence.  "  The  poorer  Curiners  and  other  fa- 
milies work  like  negracs,  and  do  not  live  half  so  weU  as  the 
inhabitanta  tif  a  poor-house ;  but  all  Is  made  amends  by  pos- 
■asdteig  land."  Xord  Carrlngton,  Sir  John  Sheffield,  and 
—  Uoulton,  Esq.  great  proprietan  in  the  county  ;  laivt«t  estate 
U,nOO/.  a  ycar.^ers  of  14,  11,  lU.  8.  7,  &c.  and  six  of 
KRXV.  a  year.  Lacdy,  a  pretty  flllage,  "  where  each  man  Uvea 
on  his  own." 

In  the  aieii^fieat  qf  a  grmt  ettate,  '*  I  remarked  a  drmm- 
stance  at  Rct^esby,  the  u>«  of  whirh  I  exuerienccd  In  a  multi- 
tude of  tnstancts.  The  li:>«ralil)  of  Sir  Jo%ei>h  iianks  opened 
every  document  for  my  impectiou  ;  and  admiring  the  singular 
Caciilty  with  which  he  laid  hU  band  on  pap«*,  whatever  the 
■ubject  might  be,  1  could  not  but  remark  the  method  that 
proved  of  such  tbveretgn  effliacy  lo  prevent  confusion.  His 
oOloe,  of  two  roonu,  i>  i-ont-iined  In  the  »|iai-e  of  thiity  (cet  by 
sixteen ;  there  b  a  brick  partition  betwetrti.  with  aii  iron  plated 
door,  so  that  the  room  in  which  a  fire  is  always  burning  might 
be  burnt  down  without  allt^ting  the  inner  one  ;  whtnv  he  has 
156  drawers  of  the  sice  of  an  ordinarv  convevancc,  the  inside 
being  thirteen  inches  widr.  b;  ten  broad,  and  five  and  a  half 
deep,  all  numbered.  Tht-re  is  a  caUlogue  of  names  and  sub- 
jects, and  a  liU  of  every  pa|>er  In  every  drowifr ;  so  tliat  whether 
the  enquiry  concerned  a  niaii,  or  a  draiiia^o,  or  an  enclosure, 
or  a  ibrm,  or  a  wood,  the  request  wa»  scMn  t  Ij  named  before  a 
mass  of  liifbrmaiion  was  in  a  m<im<-nt  l>erore  me-  Fixed  ubles 
arc  before  the  windows  (to  the  south},  un  which  are  spread 
maps,  plan*,  Sic.  comniodloukly,  and  those  I  ilvlled  are  ar- 
ranged again»t  the  wall.  The  tint  room  conuins  desks,  U- 
Ues,  and  liook  caee,  with  measures,  leveU,  Ac.  and  a  wooden 
case,  whith  when  oiien  forms  a  book-caar,  and  joining  In  the 
centre  hy  hinges,  when  rioted,  fbnns  a  package  ready  for  the 
carrier's  waggon,  cunulning  forty  folio  pa)ier-casea  in  the  form 
of  books :  a  rvpokltorv  of  such  papen  as  are  wanted  equally  bi 
town  and  countr*.  Such  an  apartment, 
ratiu,  must  be  of  incomparable  uie  in  the  management  oTany 
__    ._ .      .     ^ 'lerable  ooi' 


pluuching  anwng  stubl4c  a „         _ 

Flans  given  of  a  cover  of  canvass  and  boards  for  ricks, 
boat  with  a  net  fence  round  ftx  cuuvejing  sheep;  at  burt,  we 
fear,  but  an  cx|>cns<ve  incumbrance  uu  agnculturc. 

ti.  Artibie  luind. 

Near  Market  Deniuig  the  common  fickls  in  alternate  ridgea 
of  paaturc  and  arable,  the  laiter  gathered  high  ;  three  to  five 
hones  used  in  both  plough  and  cart  te-.nu  ,  wood  extensively 
cuiUvatad  by  Cartw  right,  at  Urothenttult  tarm,  naarlloston. 
Parsliy  sown  along  with  clover  to  prevent  ihe  rot. 

7.  Fariotu. 

"  Rich  graxlng  land  the  glory  of  Unoolnahira."  In  aome 
places  will  carry  SIX  sheep  per  acre,  «r  fUir  bullocka  to  ten  acrea. 
One  of  the  mokt  cxtcnaave  grazlen  was  T.  F^dell,  bsq.,  M.F. 
at  Boston.  Very  few  orchards;  san\e  considerable  young 
giamtatitmt  on  the  Wolds,  but  not  much  old  Umber. 

8.  Improvt'tnrnts. 

Moat  extensive  drainages  and  embankments.  Dwplng  Fen 
drained,  which  extends  eleven  miles  to  Spalding.  10,(100  acres 
Usable,  fur  maintaining  the  drains  and  banks,  which  are  ma- 
nagcd  by  a  commls»ion.  'inirougti  all  the  tent  what  is  called 
the  sonk  pxisu ;  vis.  waUT,  supposMi  to  be  Uiat  of  the  sea.  rising 
and  felling  in  a  subtmtum  of  silt :  hence  low-ljing  land  al- 
ways  charged  with  moiature  to  a  certain  height.    Sdckleliacka 


someUnie*  sold  at  a  halfpenny  a  bushel,  and  ijsed  as  mioiure. 
In  the  Wolds  dry  straw  apnmd  on  the  land  and  burned. 
BwliaukHmtt$.    Since  foat),  10,00(1  acrca  have  been  saved 


from  the  sea  in  the  parish  of  Long  Sutton. and  7000  acres  mure 
miiht  now  be  tAken  in,  by  altering  the  channel  of  U»e  river. 
Holland  F«i  is  a  country  tluit  absolutely 


.  _      „  ly  exists  but  by  the  awni- 

rtty  of  ita'bank^:  they  are  under  commissionen,  and  v»iy  weU 


h  an  apartment,  and  such  an  appa- 
_       .  .larable  use  In  the  management  of  any 

great  estate,  or.  indeed,  of  any  considerable  basinesa.  At 
Wintringham.  Lord  Cairlngton  has  a  man  employed,  whose 
only  busineM  Is  to  be  cofutantly  walking  over  every  part  of  the 
csUto  in  succvsaion,  in  order  to  see  if  the  fences  are  in  order : 
If  a  post  or  rail  is  wantiiHC,  and  the  quick  expowd,  he  givea 
notice  to  the  fltrmer,  and  attends  affiia  to  see  if  the  defect  is 
remedied."  (F«mV<  H^gfiort.) 
a  Buildingi. 

Several  good  new  ferm-housaa ;  old  cottages  of  itud  and 
mild,  thatched  ;  but  new  ones  of  brick,  and  lilvd. 
4.  Occupation. 

Farms  on  the  Wolds  firam  300  to  l^iOO  acrsa.  on  the  rich 
lands  400  and  MO  acres,  downwards ;  many  very  small.  The 
late  Kir  Joseph  Banks  declined  throwing  his  fenns  tocether, 
because  he  would  not  distrasa  the  occu|>ien,  though  be  lost 
oonaiderably  In  rental  by  It.  Farmers  met  wiih  at  onlinaries, 
liberal,  industrious,  acUve,  enlightened,  fra«  from  all  foolish 
•nd  expensive  show,  or  pretence  to  emulate  the  gentry ;  they 
live  comfortably  and  hospitably,  aa  good  farmers  ought  to 
live ;  and  in  my  opinion,  are  rcmarkaiJy  void  of  those  rooted 
prejisdiocs  which  sotnetimea  abound  among  this  race  of  men. 
*'  I  met  with  many  who  had  mounted  their  nws.  and  quitted 
thdr  homes,  pnrpdaely  to  eunnine  other  parts  of  the  kingdom : 
and  had  done  it  with  enlarged  views,  and  lo  the  benefit  of 
tbeir  own  cumvatloo.'*    Ltmm  rare- 

4  E 


At  Humberstone  there  Is  a  large  piece  Ukoo  In  flwm  the  sea 
by  a  low  bank,  which  b  weU  sloj^d  to  Uie  sea,  tut  too  steep  to 
the  land ;  so  that  if  the  sea  to|.p«d  it.  the  bank  must  break. 
Uicat  tracts  of  valuable  land  remain  vet  to  be  taken  in  from  tlta 
sea  about  North  .SomercoU,  and  odier  places  on  that  coart ; 
but  '*  1  do  not  lind  that  any  exiKjiinents  have  been  made  in  Sir 
Hyde  Page's  metliod  of  making  liedms  or  gaiie  fkcines,  and 
leaving  the  sand  to  accumulate  of  Ittclf  into  a  bank.  Mention- 
ing thU  to  Neve,  he  Informed  me,  that  he  had  obMn^red  at  l«aa 
a  hundred  Uine.,  that  if  a  (;one  bush,  or  any  other  linpetliment, 
was  by  accident  met  bv  Uiesea,  it  was  sure  to  form  a  nllloik  of 
sand."  The  ext«u  of  sand  dry  at  low  water  on  tMs  coast  Is 
very  great ;  the  dilFcrence  between  high  and  low  water  mark 
extendiiiii  even  to  two  miles.  w  •     j 

In  the  reiMrotvon  of  the  banks  which  secure  the  mai»h  land 
from  the  sea.  the  frontngv  tov  ns  are  nt  the  exjiense;  but  in 
case  6i  such  a  Ivench  as  renders  a  new  Ixink  ntcesfcirv.  the 
expense  is  aaieascd,  aoconling  to  the  highest  tides  ever  known, 
bv  level  over  all  the  country  below  such  level  of  high  water, 
under  the  direction  of  thi*  commissioners  of  iCMers  ;  tlie 
distance  from  the  sea  subject  to  drainage  wlU,  thcrcforr,  vary 
according  to  the  level  of  tl-e  country.  ^,,^  ,.,,    .. 

SouthTlolland.  groasly  esUmated  at  100,000  wres,  witldn  W» 
Old  S«ra-dxke  bank,  has  long  been  an  object  of  tmbankmoit. 
RavenbaWk,  the  origin  of  which  U  ouite  unknown,  ■l'l>««"  «o 
have  liewi  the  thlnTbank  which  had  been  formed  for  »ccur  iig 
a  «nall  pan  of  this  tract  from  the  sea,  lewUng  from  t  oubit  to 
Tidd  St-^arj-s.  About  six  miles  «>«'«' »°»'*'*V't"n^,'ri 
bank,  calW  the  Old  Sea  dyke  bank,  which  is  unquwtlouably  a 

"a '^ry^wrious circumstance  is,  that  a  «"»» »«j|r'«;«";^J  *« 
New  Sci-dvke  b^nk,  two  niiw  nearer  than  the  Roman  one.TL- 
mSmTbut  It  is  ut  cTiv  unknown  whtu  or  bj  wliomlt  wns 
SadT.  The  ntw  h-nk  mentioned  above  takes  in  about  two 
mUvT  nwii  in  breadth.  In  suking  the  leveto  for  making  the 
new  drain!  it  »va»  found  that  ilie  surface  of  the  couiury,  on 
^nli;  S'th"  Roimm  b«.k.  suddenly  «>-•»«*«*.  ^"i  ««» 
tvt  hlgh«  on  the  sea-»Ulc  than  on  the  |and.«ide.  atnl  U»«i  con- 
Unue.  wTthat  hlghtr  l*»ri.^»JW  »«_'L«?5^  ^fj*,!:^'  "  "*=•» 


deiwsited  by  the 

hr    -   


upon 

2 


l-he  fini  navigable  canal  that  ^- "«^/«J"«'".^»ii''J» 

■    •  •■•*>.  that  which  was  made  flrom  LliKxiln  to  Torttsev  . 

Iv  a  part  of  tlie  Cwrdike,  an  iinmeme  Hainan  work, 

a  to  prevent  the  11  vinj^^  waters  from  niirmbi|tdown 


which  servca  to  prevent  the  "»»"*  V*!i?52!l.'  a 
upon  the  fens,  and.  sklrttag  die  whole  of  tbem,fl 
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nm((h  to  Lincoln,  aflnnrded  ■  na'*lgation  of  the  utmost  oonM- 
qucnce  to  this  fertile  country . 

Some  Inifation :  and  rvarfhtg.  on  the  Humber,  where,  as 
already  dcKTibcd  (4441.),  it  was  Inrented. 

9.  Livestock. 

More  attended  to  in  this  county  than  the  culture  of  corn. 
The  Durham  »hort-homcd  cattle  are  preferred,  but  any  tort 
flktten  well,  and  there  i^  little  dairying. 

Skatp,  County  carries  one  sheep  and  an  half  per  acre  at  an 
avera^.  Lincoln  breed  preferred  ;  Leicester  much  tried,  and 
CTOMes  between  them  frvqucnt ;  upon  inferior  land  the  Ibices- 
ter  preferred,  ai  futlnx  easier ;  since  the  enclosure  no  foidlnx  ; 
several  ram  socictie!i. 

Hor»e$,  of  the  heavy  blacli  Iclnd  a  good  deal  bred  both  (or 
carts  and  coaches  ;  in  Tariou«  places  saddle  horses  also  ;  some 
farmers  keei)  their  horses  all  the  winter  in  open  sheds,  with 
littered  yaros  for  them  to  go  out  and  in  at  pleasure.  Gnmnd- 
Id  eaten,  said  to  cure  the  greaac ;  oau  malted  in  salt  water 

7803.  RUTLANDSHIRE.  91,000  acres,  resembling  in  soil  and  surfu»  the  uplands  of  the  adjoining 
county  of  Lincolnshire.  The  western  part  of  the  county  is  under  grass,  and  the  eastern  chiefly  in  aration. 
The  soil  is  almost  every  where  loamy  and  rich  ;  and  the  agriculture  partaking  of  that  of  Lincolnshire  and 
Leicestershire.  The  operative  classes  seem  more  comfortable  in  this  county,  and  more  humanely  treated 
by  the  proprietors  and  farmers,  than  in  many  others.  The  Earl  of  Winchelsea  has  made  great  exertion* 
to  thU  eflbct    {Crutchley*g  Report  179k    Parkimon*»  Gtneral  Review,  180a     MarshaT*  Review,  1812.) 

"  In  miy  opfailon  watertng  rendera  tha 


giTen  fbr  thrac  weeks  or  a  mootb,  fiNiad  pnfnablc  to  wptbtg 

physic. 

Rabbits.    Several  •varrens  on  the  wolda. 

Grtte  fbrrnerly  much  kept  in  the  fms,  and  plucked  fcor  or 
five  times  a  ye:ur.  "  The  ftsthen  of  a  dead  ^oose  worth  six* 
pence,  three  giving  a  pound.  But  plucking  alive  does  not 
yield  more  th^n  tlxrcc- pence  per  head,  per  annum.  8eaie 
wing  them  only  ev^ry  quarter,  takina  ten  feathers  ftxim  each 
goose,  which  sell  at  fire  shillings  a  thousand.  Plucked  geese 
pay  in  feothen  one  shilling  a  bead  In  WUdmoor  tea. 

10.  Political  Economy. 

Rooda  In  many  places  made  of  sUt ;    "  dreodftiUy  dmty  ■ 
'  I  dry  weather  :  on  a  thaw  or  day's  rain  like  mortar."  ._ 

of  canals,  and,  as  already  observed  (3802.),  the  flnt  in 

;land,  made  from  Lincoln  to  the  sea.    A  fisbrlc  of  banttbes 


heavv  in  dry  weather  :  on  a  thaw  or  day's  rain  like  mortar."  A 
number  of  canals,  and,  as  already  observed  (3802.),  tf  —    - 
fineland.  made  from  Lincoln  to  the  sea.    A  fisbrlc  o! 

and  sacking  at  GainnborouKh :  flax  spun  in  various  pl( 

agricultural  society  at  Falklngham,  established  In  179& 


1.  Buildings. 

Some  oomfbrtabie  cottags  built  by  the  Earl  of  Winchelsea, 
containing  n  kitchen,  pariour,  dairy,  and  cow-house,  &c.  with 
two  licdroomi  over. 

Others  fortliree  cows,  and  with  a  calf-hontc,  piggery,  dairy, 
kitchen,  living-room,  and  two  l>ed-rooms  over. 

A   third  sort  for  opcTativvs  without  a  cow,   containing  a 


a  attached.  (J^.  1UU7.) 
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3.  Arable  Lands. 

Generally  better  managed  than  in  Lincolnshire,  and  vety 
productive.    The  barley  said  to  be  of  very  superior  quality. 

3.  Patture.  7     h-     m       j 
Chiefly  upland.  The  custom  of  letting  part  of  it  to  labourers, 

and  aUo  of  taking  in  labourers'  cows  at  so  much  ptr  head,  pre- 
vails, and  Ls  encourased  by  the  Eari  of  Wincbdsea. 

4.  Several  Orchards. 

In  several  places  the  cottagers  take  small  portions  of  fields 
from  the  farmers  to  use  as  gardens.  At  one  place,  three  acres 
and  a  half  is  divided  into  fourteen  gardens ;  and  at  Oakham,  a 
field  of  three  acres  is  divided  into  twenty-four  gardens,  and  let 
at  five  shillings  per  garden. 

5.  Improvements. 

ParkUuon,  one  of 'the  repoitcrs,  and  a  man  of  sound  judg- 
ment, has  altered  hLs  opinion  on  the  subiect  <iX  irrigAtion,  and 
says.  It  is  now  in  confbnnity  with  that  of  a  oorrespondcnt  who 


thus  writes  to  hira:-      .^  _^ . 

quality  of  the  herbage  and  the  land  th«  worn  for  the  prooeas. 
Where  land  Is  tolerably  productive,  and  fai  a  situation  where  a 
quantity  of  grasi  food  is  not  required,  1  should  certainly  not 
advise  it.  I  think  the  Und  may  be  turned  to  better  account 
without  it.  But  I  think  there  are  many  situations,  particularty 
on  gravel,  sand,  or  open  soils,  where  It  nuiy  be  very  advantage>- 
ous ;  the  produce,  by  such  means,  is  certainly  much  incresued, 
and,  in  some  instances,  rendered  larger  when  very  Lttle  other- 
wise would  be  produced.  Though  the  produce  is  increaacd, 
yet  It  become*  m  time,  in  a  few  yean,  of  so  coarse  a  nature,  and 
mixed  witli  rustics  and  plants,  that  catUe  frequently  nefitae  to 
eat  it ;  and  when  it  is  eaten,  the  appearAnce  or  the  cattle  pro. 
clalnu  It  farflrom  being  of  a  nutritious  nature-'  He  adds,  "  I 
was  formerly  an  advocate  Ibr  irrigation,  and  am  still  on  such 
soils  as  arc  described  in  the  above  extrart ;  but  having  had  since 
opporiunitles  of  viewing  several  water  meadows  which  have 
been  of  long  standing,  which  have  operated  to  the  disadvantage 
of  both  tbencrbage  and  land,  I  have  been  obliged,  kn  a  great 
measure,  to  alter  my  opinion." 

6.  Live  Stock. 

Not  much  breeding,  but  chiefly  fieedini;.  P.  cotuidcn  that 
much  dMienda  on  the  applicatian  to  faXlam,  and  is  of  oninion, 
that  the  large  Durham  ox  did  not  eat  more  nod  to  raise  mm  to 
that  enormous  size,  than  some  others  would  to  brtiui  them  to 
half  the  size  or  weight  at  the  same  age.  Nor  Is  it  at  all  probable 
that  Lambert,  of  Leicester,  who  arrived  at  such  an  astonishhw 
weight,  had  eaten  more  food  than  Powell,  the  celebrated 
pedestrian,  who  was  a  very  thin  man.  An  animal  fbr  the 
shambles  is  siddom  too  large  if  he  has  an  aptitude  to  fatten  : 
•uid  much  depends  on  the  constitution  of  an  animal  in  thla 
respect. 

A  good  plan  for  waslilng  sheep  at  Burleigh  ;  but  not  to  sim- 
ple as  the  Duke  of  Bedfoi^-S. 

Uorf  of  a  very  heavy,  slow,  unprofitable  eort  are  raised  la 
the  county. 

Oftea,  1176  hives  kept  bj  the  cottagers. 

7.  Political  Economy. 

The  Leicesti-Tshire  and  Rutlandshhe  Agricultural  Society 
esuhllshcd  In  1806,  meet  at  Mellon  Mowbray  and  Oakham 
alternately.  Lgh  want  of  knowledge  in  tbia  county  than  in 
most  others. 


780a  NORTHAMPTONSHIRE.  617,600  acres  of  billowy  surface,  rich  in  wood  lands  and  pasture 
lauds,  but  much  behind  in  the  culture  of  com.  The  soil  is  almost  every  where  excellent ;  and  by  the 
introduction  of  good  husbandry,  the  marketable  produce  of  the  county  might  be  amaatngly  increased. 
{Donaldson's  Report,  1794.    PitVs  Report,  t80t».    Marshal's  Review,  1818.) 


1.  Geographical  State  and  Circumstances. 

Cthnate.  Favourable  tx>th  to  health  and  vt>^etalJoii ;  exempted 
from  dctp  falls  uf  snow  andlonKContlnutil  rains  ;  hit^ebt  point 
in  the  county  sui>po!tcd  about  S«X)  feet  above  the  level  or  the 
B II,  and  there  Lh  neither  mountain  nor  bog.  I3onaId.<ian  found 
thai  wheat  liarve»t  gencTally  commences  here  about  a  fortnight 
earlier  than  in  Pcrthsliire. 

Suil.  Uroat  nart  on  a  calcareous  bottom,  limestone,  schistus, 
or  slatp,  and  the  remainder  of  sandstone.  The  surface  earths 
may  bt;  classed  at  stron;^  and  deep  loam,  light  thin  reddish  soil, 
thin  light  cLiy,  and  fen  and  meadow. 

MintraU.    Clay,  limestone,  marl,  fhsestonc,  and  slate. 

2.  Property. 

Almost  wholly  in  large  eaUtes ;  thiriT-seven  of  or  above  3000/. 
a  year,  half  of  which  arc  from  MOO/,  to  10,000/. ;  managed  by 
stewards. 

a  Buildings. 

Althorpe,  Burleigh,  and  Castle  Ashby,  noble  mansions. 
Farm-houses  "  as  badly  constructed  as  improperiy  pi  need  ; " 
built  of  stoneor  brirk,  and  covered  with  slate  or  straw  ;  farmen 
and  their  fiurmerict  crowded  together  In  towns  and  villages  ; 
cottages  of  mud  and  thatch. 

4.  Occupation. 

No  large  farms :  130  acres  the  average  of  open  fields,  and 
800  the  average  of  inland  farms  ;  ftw  or  no  leases. 

5.  Implements. 

**  Plough  a  clumsy  piece  of  work,  with  a  long  massy  beam 
and  timber  mould,  being  drawn  by  four  or  five  horses  in  a 
line."  Donaldson  says,  a  small  plouui.  with  two  hones  abreast, 
will  make  better  work  ;  but  Pitt  (who  seems  to  know  very 
litUe  of  tlie  matter)  Joins  with  Smith  of  Tuclimamh,  who 
says,  "  I  have  heard  and  resKl  much  on  the  subject,  and  tried  a 
peat  variiiv  of  ploughs ;  but  it  is  ridiculous  to  as-tnt  that  two 
homes  can  plough  abreast  in  almost  any  part  of  this  coiuitv.  I 
have  met  with  no  ploughs  which  serve  so  wellC)  or  run  snnsx 
iw  rhc  ploughi  in  common  um*."  So  much  for  the  iRnoranre 
and    presumptiou    of   Fonma'    Smith,    and    the    prtjudired 


opinions  of  Pitt  the  reporter-  A  ribbed  or  plated  roller, 
formed  b]  letting  tai  sixteen  ban  of  iron  rengthways  of  the 
ro  ler,  h  found  prefierable  either  to  a  spiky  or  smooth  roller  tat 
breaking  clods. 

a  AraUeLand. 

Fallow,  wheat,  and  beans,  the  common  rotation,  but  othcn. 
which  include  turnips  and  clovers,  beginning  to  be  introduced 
on  the  I  ight  lands.  Moat  of  the  other  plana  in  cultivation  tried 
by  amateurs  or  others.  Woad  cultivated  by  two  woad  growers, 
who  live  in  the  county ;  It  requires  rich  old  pasture  land,  for 
which  the  woad  grower  pays  the  landlord  from  /J/.  to  7/-  per 
acre,  per  annum,  for  two  or  three  years,  the  farmer  being  com- 
peiliMl  to  give  it  up  for  that  term,  and  to  take  to  it  again  after- 
wards at  tl»e  old  rent.  Tlic  Und  is  ploughed  early  in  surins. 
well  harrowed,  and  sown  broadcast,  ns  Uiick  as  grain,  by  hand- 
fHils;  a  great  i!'>'d  of  harrowing  and  drening  is  necnsory  to 
bring  It  to  fine  iilxh-  AVhen  the  plants  appear,  thev  are  hocuJi, 
and  kept  perfectly  clean,  in  a  garden  style  of  cultur. ,  and  the 
crop  appoant  somewhat  like  a  broadcast  crop  of  spinach ;  the 
leaves  are  gathered  by  hand,  in  boAkcts,  tbree  times  in  a  season 
(except  a  plot  somctinirs  saved  fbr  seed),  .in  i  carted  to  a  milt, 

_i ... J  .-   -  pulpy  mass,  by  vertical  whtvls, 

moved  round  by  hormn:  thLs 


whtTB^the^^are  ffround  to  a  pulpy  mass,  bv  *f'*jf^****^lj» 

"**'       lis.  by 
on  hurdles,  in  a  shed ;  these  balls  ore  afterwards  broken  up. 


crosiied  with  Iron  nlates,  t 

pounce,  or  Jelly,  i«  then  formed  into  balls,  by  hand,  and  dried 


and  fermented,  and  fmally  dried  In  small  lumps,  somewhat  re- 
sembling hotae-duiur  In  colour  and  appearance;  it  b  then 
packed  up  in  casks  for  use. 

Ouionn  cultivated  to  Kraat  perfectton  about  Norihampton ; 
820  quarters  known  to  nave  been  sent  to  Davcntry  fair  at  one 
time. 

Tvhaeco  cultivated  by  some  farmers  for  the  ptnrposc  of  dresa- 
iog  ftlieeu  for  the  scib. 

Fwt*  in  a  few  places  for  oven-fbel. 

7.  Grass. 

Supposed  to  cover  .17.^,000  nrrcs ;  40,000  acws  In  meadow, 
on  the  IjordcTft  of  the  Nen  biuI  .ihfT  rivers.  One  furmcr  say*. 
"  A  great  improvpincnt.on  all  mova-uig  mendows,  incapeble  e> 
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Mnii  vatcnd.  It  to  graic,  one*  fai  two  or  ihTM  yttn  m  ban  m 
BOMlbl*.  and  nniah  with  More  fthcvp :  tbut  it  up  at  Chrktnuu 
Ibr  moving ;  Ihi*  is  m  good  as  a  tou-dnEaking.'*  Tccdiag  thcep 
and  cattie  the  chief  aupliratiun  of  the  graM  landa,  and  next, 
daliTing  and  brvrding  Dcne*. 

8.  Gardens  and  Of  chords. 

Good  market  gardtnu  and  orcharda  about  Northaraptoa  :  all 
oomimiri  articlt-*  grovn  there  well,  but  roclomk,  gntirt,  peac' 
and  )iine-apt>les  to  l«  hod  from  London  cheaper  than  the; 
be  grown  in  the  count;. 

9.  Hoods  and  f'litifntions. 

Very  eztenalre ;  i  ?  •  r»  .*  i  >:  forests,  chaacs,  ptn1l«a  wooda,  and 
wood.%  and  plant.iti  •<.  ;^-tn^  freehold  property.  Rocklnghain 
fbr«*t  the  most  rt>i  kI^t  !'Ip,  n«wrlv  twenty  mllca  in  length, 
and  covering  8  or  Hi.i  -o  arrcs.  Vvhittlewood  elercn  mfleaf 
and  7000  acres  witli  Salc^  foreM.  making  in  all  20,000  acres : 
the  rhaaca  and  other  clav«»  are  rappoted  to  annount  to  ¥0,000 
•crcs  niofT.  making  In  all  40,000  amss  of  woodland  in  the 
county.  The  fomt  laiub  are  in  general  very  unprofltaUy 
managed ;  the  Crown  has  a  right  to  the  timber,  the  Duke  or 
Urafton  and  other*  to  One  underwood,  and  the  township  to  the 
pasturage,  &c. ;  woods  which  arc  prlTateand  entire ' 


10.  Live  stock. 

Cattle  of  the  count;,  the  lot 


-homed  bned :  bat  varloua 


Cattle  of  the  countj,  the  long-homed  I 
others  Introduced  for  fitttlng  amfthe  dairy. 

Shrrp  of  various  breeds ;  a  good  many  new  i>emmni. 

Hoists  of  the  ktrong  black  breed,  bred  for  the  coach,  the 
arm) ,  or  large  waggons.  lUood  horses  fcrmerly  bred,  but  left 
oir,  as  the  least  blemish  renders  them  unaaleaUe. 

/r<y«,  a  breed  between  the  Berkshire  and  the  Tonquin. 
11.  Political  Econon^, 

Bad  roads,  but  mam  handsome  bridges ;  tome  eanala.  Ma- 
nofiKtures ;  —  shoes  for  the  army  and  navy,  and  exportation ; 
bone  lace,  woollen  stufn,  as  tommlOB,  callunancoes,  and  ever- 
lastings. Several  small  friendly  societies  for  the  pnnnotion  of 
agriculture,  consisting  chiefly  of  ftinnert.  The  (..omport  So- 
cfety  U  one  of  those  which  was  founded  in  17D7.  mceu  at 


iport ;  it  has  a  Amd  for  purchasing  boola  on  agriculture 

domestic  tconomy.  and  seems  to  be  a  description  of  aiso- 

lendable.    A  great  aource  of  improvement 


ment  of  lands  In  the  Corse  of  Gowrie,  in  Perthshire,  and  tbonr 
td  Northamptonshire,  which  shows  how  eery  far  oehiikd  the 
Utter  county  is  in  arable  culture. 


7804.  YORKSHIRE,  3,698,380  acra  dirided  into  three  Ridings,  ew:h  of  which  it  ai  extensive  as  the 
generality  of  other  counties. 

7805.  Wsflrr  Rioufo  op  Yorkbhimb.  1,568,000  acres  of  irregular  country,  hilly  and  mountainous 
towards  the  north,  and  more  level  on  the  east  It  contains  a  great  extent  of  surface  well  adapted  for 
husbandry,  and  is  the  scat  of  large  and  extensive  manufactures.  A  survey  of  this  Riding,  of  singular 
ability  and  interest,  was  made  by  tnrce  ikt>tch  farmers;  and  the  reprinted  copy,  as  It  contains  the  notes  of 
several  gentlemen  of  the  county,  will  in  future  times  be  considered  as  a  curious  document :  displaying  as 
it  does  local  opjnioni  so  diflbrent  ttoia  tho«e  coiuidercd  as  liberal  and  enlightened.  {Broum's  West 
Riding,  1799.     MarshaPs  Itevicw,  1818.    SnnWs  Geological  Map,  1821.) 


1.  Geographical  Slate  and  Circumstances. 
CUmalt,  modtTate  and  healthy,  excepting  on  the  low 

nsaur  the  Ouse;  rain  at  bhrfBold  about  thirty -three  inches  in 
the  year. 

Smrfucf  irregular,  but  the  middle  and  eastern  paru  nearly 
level ;  arnMe  landA  generallv  i-nclosed  with  walls  imd  hedges. 

^m7  various,  fruni  dtvp  >tTc)iiK  «-'l  'V  to  \>tm. 

MinrruU.  Coal,  lime,  iron«!oiic,  lead  and  some  copper,  which 
have  Ixtn  wri>iight  for  /igr>  j».i-.t. 

Hi  vert.  Ou-ti-,  Don,  CaiUer,  Aire,  and  Whorfe,  all  consider- 
able, besides  others  of  leaser  importance. 

2.  Profk-rtu. 

Much  divided,  but  some  large  e«iatcs,as  tboaec/tbe  Dakeof 
Norfolk,  K.  PitzwUllam,  E.  Harevood,  tic. 

S.  ByUdings. 

Wcntworth  House  one  of  the  larral  and  mo«  magniftocnt 
In  the  kin(:d(wn ;  fhrm-hooscs  bad  and  badly  situated  as  In 
mort  EMKli«h  counties;  Lord  Hnwke  has  erected  a  commo- 
diou*  an<t  i  l>-K%nt  farmery  for  his  own  use.  Great  want  of 
cottagu  for  form  operatives 

4.  Occv/tatiuH. 

Farms  ftmall ;  for  one  of  400  acm  a  dozen  under  itfty  ;  occu- 
pier of  IU(J  arrt-s  Ktylcd  a  great  farmer ;  few  lenses ;  the  tenants 
on  one  estate  wnmed  off  tierau»e  thev  had  become  methodists ; 
tenantry  in  fcvncral  much  plagued  by  attorney  Mewards,  who 
must  have  lni»ine'4  or  make  it. 

5.  ImjdetHcnls. 

Rotheram  plough  general  over  the  whole  district,  but  one- 
hone  carts  and  other  improved  implements,  as  well  as  better 
ploughs,  are  wanting. 

&  Arabic  Land, 

Hound  manufacturing  towns  great  part  of  the  land  held  by 
manut'acturrr«,  that  b%  fnrmen  not  will  managed  oomparca 
with  Scotland,  but  tolernbic  « oni pared  with  other  districts  of 
En^Und.  No  grain  will  ripen  on  the  casUm  mtwn-lands  at  an 
elev.ition  of  K(M)  fc«.-t ;  hut  on  iIm?  colcArcou*  woliUof  the  East 
Ruling  it  ri|>ei>s  cun^Ulerablv  h<»;IuT,  and  at  :*1M  feet  better 
than  here  at  MX).  Such  i»  the  cHettof  a  calt  an<oiu  toil.  Be- 
sides the  usual  cron^,  ^ome  ll.ix,  r:i|ie,  lianorice,  rhubarb,  and 
weld,  cultivated.    Some  excellent  remarks  on  flillowh 

7.  Grass. 

Great  part  of  the  county  under  old  pastures.  Including  some 
—  '^  chiefly  applied  to  the  fredlng  of  homed  cattle:  cattle 


generally  made  bt  on  grass,  and  finished  tqr  atoll  feeding  on 
turnips;  sheep  sometimes  fed  on  turnips,  by  hurdling.  Groxliig 
much  better  understood  than  aration. 

8.  Gardens  and  Orchards. 

A  particular  species  of  plum  grows  at  Sherborne  and  in  the 
neighbourhood,  called  the  wincaour.  It  grows  well  both  upon 
({T-irel  ai.d  ttmcstone,  is  hardy,  a  good  bearer,  and  answers 
upon  any  soil ;  but  does  not  bear  to  we!i,  nor  tt  lU  flavour  to 
good,  on  any  as  on  limestone  or  gravel.  On  a  strong  deep  land, 
the  trees  run  too  much  to  wood,  and  do  not  bear  fruit  In  pro- 
portion. These  plums  blossom  better  than  any  other  sort,  and 
are  produced  from  kuckent.  The  fruit  sells  from  :il«.  per  peck, 
when  sound  and  good,  to  4«.  6d.  when  cracked  and  damaged. 
They  arc  easily  hurt  by  rain.  Plants  ore  to  be  had  from  moat 
public  nunerlea,  and  In  gardens  they  ihoald  be  planted  on  a 
iaver  of  lime  or  chalk. 

'9.  Hoods  and  Plantations. 

Much  oak  and  ash  wood  grown,  and  a  ready  market  flmnd  at 
the  sliipulng  and  monubcturing  towns. 

10.  Haste  Lands. 

Two  hundred  and  sixty. five  thousand  acm  capolJe  of  cnlti- 
vation. 

11.  Improvements. 

Warping  the  roost  remarkable;  ably  deaoibed  by  Lord 
Hawke,  and  Day  of  Doncostcr. 

12.  Livestock. 

A  great  variety  of  breeds  of  cattle  and  sheep  in  use,  but  no 
one  generally  prcfierTed.  Near  Leeds,  when  milk  tastes  of 
turnips,  a  tea-cup  fVill  of  diaaolved  nitre  is  put  among  eight 
gallons  of  milk,  which  entirely  removes  the  flavour.  Honea 
generally  used  in  draught :  not  many  bred  excepting  in  the 
eoktrm  part  of  the  district ;  sort  in  use  among  the  fonncn  a 
small  hardv  race. 

13.  Poiitical  Economy. 

Many  good  and  many  bod  roads ;  Torioos  canals.  Nutncnwis 
manufactures  of  khalloons,  callimancocs,  flannels,  and  every 
branch  of  woollen  good«.  At  Sheflltid  every  kind  of  cutlery, 
siitce  Chaucer's  time ;  at  Rotherham,  iron-workt.  Thcae  and 
other  manufkctures  the  cause  of  the  wealth  of  the  West 
Hldbig. 

14  Means  qf  Improvement. 

Lnaes,  divltian  of  commona,  encloiing  of  waoics,  better  »>• 
lotions,  &c. 


7806.  No«TH  Riding  op  Yokkshikr.  1,. 31 1,187  acrea  of  bold  hilly  country,  with  some  fertile  vales  and 
extensive  moor  lands,  chiefly  remarkable  for  breeding  horses,  and  especially  the  sort  known  as  Cleveland 
bays.    (ruA^r'i /frpor/,  1799.    ManhaVs  Review,  m».    Smithes  Geological  Map,  ISih) 

rarely  with  two  rooms ;  damp  and  unwholcaome  bovelt.  Clot* 
wainscoted  beds  used,  bk  in  the  poortr  ports  of  Scotland, 
which  are  sources  of  inaecu  and  infection,  oiul  every  wa^ 


1.  Geographical  State  and  Circumstances. 
CUmatt  ary,  like  ih^t    of  otlier  dutrtcts  bordering  on  the 

German  Ovan.  Cold  caj>t  wincl«  during  the  first  half  of  the 
year.  Milder  in  June.  «hen  wot  winds  begin  to  prerail,  ve- 
getation not  vigorous  till  June. 

Soil  amd  turfiue :  on  the  coast,  days,  and  lightish  soil  on  alum 
strata;  a  loam  u]ion  freestone,  ana  in  tome  valleys  west  of 
Hliitbv  a  deeji  rich  toil:  of  CIvvelBOd,  ftrtile  chalk,  and  sur- 
face hillT ;  vRlr  of  York  gi  nera  I)  a  rich  soil. 

Mimeriilt.  Intxhauttilli-  Ud*  of  alum  in  the  hills  of  the 
coast  and  CleveUnd  ;  ami  the  onlv  alum  works  in  the  island  car- 
ried on  thtre;  pyrites  being  AiuimI  in  the  alum  mines,  sulphur 
was  formerly  extracted  from  them  ;  but  aa  it  required  a  good 
deal  of  coal,  and  pvritcH  arc  equal! v  abundant  In  the  cool  at 
Newcastle,  the  manufartory  of  sulphur  was  trantferred  to  the 
latter  place.  Some  io.il  and  ironstone  In  the  mcx>ni,  but  not 
much  worked ;  abio  copper,  lead,  freestone,  slate,  marble,  marl, 
&c.  little  worked  or  abandoned. 

2.  Propcrtu. 

One  third  of  the  Riding  poaacntd  by  yeomanry  ;  rent  of 
estates  from  !**H.  to  \S,i»'»M.  ycr  annum;  many  gentlemen's 
se.its,  and  tic  |<ro{iTirt<>r»  reside  most  part  of  the  year  on  them  ; 
tenures  moNiij  frc-chold. 

.1  Buildings. 

Mansions  and  farro-houMK,  at  in  the  West  Rldlnir.  but 
railier  inferior ;  cotta^^  decidedly  inferior ;  small  and  low, 


unwholesome. 

4.  Occupation. 

Farms  on  the  whole  small,  many  ran  small :  fermcn  sober. 
industrious,  and  orderly ;  roost  of  them  nave  been  educated,  and 
educate  their  children.    Few  leases. 

5.  Implements. 

Rotheram  or  Dutch  plou^ :  hay  sweep  fee  drowhig  h«y  to- 
gether with  «  horte  and  a  dmple  sort  oTcart  {jflg.  1006.  a)  In 
uic,  fanned  almost  wholly  of  timber,  and  to  be  drawn  bv  one, 
two  or  three  horses  abrcoa  {b\ ;  wheels  entirely  of  wood  (c) ) 
when  to  be  emptied,  the  shaft  norse  is  taken  out^bot  not  the 
others.    Another  variety  fee  harvest  work  (Jig.  1009.). 

6.  Arable  Land. 

In  the  vale  of  York  one  third  bi  tillage ;  about  Cleveland 
one  hotf ;  on  the  moors  much  leia.  Culture  and  rotations  aa 
in  the  West  Riding.  Rye  more  frequentlv  sown  than  wheat 
on  the  liicht  sandy  tolls ;  often  mixed  wiui  wheat,  and  then 
called  M&lin. 

Tobacco  much  cultivated  a  few  vears  |triar  to  I'RS  in  the 
vnle  of  York  and  K.vMale.  In  the  latter  dittrict  it  did  not 
excite  the  notice  of  regal  authority ;  and  was  (ured  and  manu- 
factured l>^  a  man  who  had  formerly  been  employed  upon  the 
""■■'■  "  only  cured  it  pr9» 


facturcd  li^  a  man  who  had  formerly  bc< 
tobacco  piantationt  in  America;  who  i 
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Part  IV. 


S?^ 


■art  It  ihe  proper  cut.  and  (\nilly  prcpirwl  It  fiw 

pipe.    But  in  the  »alc»  of  York  the  rultiv  .ton  of  It  met 

with  liau  fATournbl*  circain»ianon :  their  totuct-o  voa  pub- 

1008 


Ucly  burnt,  uid  them*  Um  •!>«crt!l;  fined  and  Inipriumed. 
PcnAlti4S,lt  wuuid,  wore  paid  to  the  aiiMnnt  of  thirty  ttiouuuid 
■ -*-     ThU  W3W  mouKh  to  pot  a  tlop  to  th«  UlrKkl  ciiltiTA> 

1009 


tkm  of  tobacco  i  but,  perhapa  rather  unibrtunateir,  it  ha« 
likewtae  nut  a  atop  to  the  cultWatlon  of  thiu  limited  q  jnntity, 
half  a  rod,  which  the  law  allows  to  be  planbd  for  the  purpotea 
of  phytic  nnd  chinir^vry,  or  dectro.  inn  intectv 

Mualard  f^omn  in  considerable  quantities  in  the  neiRhbour- 
hood  of  ^■ork,  and  flHds  of  it  maj  lie  met  with  in  othcar  partt 
of  the  Kldln^.  It  U  prepan^  for  use  In  the  cit;  of  \  ork, 
where  then*  are  mill*  awl  machinerj  for  the  purjwae  ;  and  It  1» 
afterward*  lo'd  under  the  name  of  Ihirham  mustard ;  town 
fither  on  l.vnd  p?rcd  and  burned,  nr  prepared  and  manured  as 
for  turnip*.  8<Td,  one  to  two  pecks  per  acre  broadcaat*  in  the 
mtIv  part  of  Ma«.  No  culture  whilst  fcrowinpt,  except  band- 
we«ilin{;,  if  nccetKUiry.  Shorn  with  th*  sickle  m  September, 
and  KfTtcrallT  stirkVd  In  t>>e  fltld,  and  threshed  out  upon  a 
doth,  at  the  convenience  of  the  urroer.  Two  quarters  per 
acre  ta  thouKht  a  good  crop. 

Ttatl  grown  on  strong  soiU :  aaed,  two  pecln  a  little  before 
Mav-<la.  ;  surface  duR  or  fivked  over  in  .lunc,  October,  and 
I«dy-dav ;  reaped  in  August ;  10  pecks  an  acre  a  good  crop ; 
each  pock  I35U  bunchea,  of  ten  taoales  «ach :  price,  3  to  5 
guineas  per  pack. 
7   Grass. 

Old  pastnrea  and  maadows  very  badiv  manand  ;  uplaitds 
overrun  with  moa«  and  ant-hUls ;  nusdows  with  rushes :  and 
•o  neglect«-d.  that  what  would  be  worth  MKV.  under  a  propter 
course  of  husbandry,  la  dear  at  7«. ;  chiedy  devoted  to  tha 
dairy. 

8.  Gardens  and  Orchards. 

Have  mode  but  little  progTMs,  In  thia  Riding  owing  to  the 
want  of  nuinuCictuiIng  towns  to  crwitc  a  decund;  fiurmcn' 
girdens,  as  in  mottt  pLit^cs,  much  neglected. 

9.  Woodlands. 

Of  small  cztent ;  a  good  deal  of  timber  In  hedge-rows  In  va- 
rious places. 

10.  Livestock. 

Bhoet-homcd  cattle  chiefly  prevalent.  Stall  fcedin«  carried 
to  lees  extent  than  dafarjinf*.  Cows  taken  In  at  Martinmas,  and 
fed  on  lomlps,  and  straw  or  hay  If  there  are  no  ttumips;  butter 
chiefly  made  and  salted  In  firkins,  and  sold  to  the  factors,  who 
iMp  It  to  Loiuk»  ;  a  good  manv  cows  brought  up  for  Loodon, 
and  any  surplus  stock  fiir  the  Lincolnshire  gnulcri. 

SAarp.  In  the  bleaker  porta,  the  Cleveland  Dreed,  large,  eoone- 
*~ '  slow  (Mters,  ancl  the  wool  dry  nnd  haiah.    AU  the  new 


J7or«rf .  Thb  Riding  long  flunad  far  Ha  honea,  particBlarl* 
those  of  Cleveland.  In  the  northern  part  of  Uie  vale  of  York 
a  light  brasl  for  saddle  and  ooach;  tat  6ev«Und,  a  fsUcr^nncd 
horse,  vary  atrong  and  active,  and  wdl  adapted  ier  eitlwr 
plough  or  coach.  In  all  the  other  districts  hontea  ai»  generally 
bred ;  on  the  western  moorlaads  Scotch  galiowavs  are  put  to 
the  stallions  of  the  country,  "  and  rmr  a  hardy  and  strain 
race  in  proportion  to  their  ilae."  Befbre  the  war  mulea  wen 
bred,  and  sent  to  the  Wert  Indies.  Somefknnersdonot  bned, 
but  buy  colts  and  %rork  them  till  ibar  or  live  ycsov  old,  aod 
then  shoe  them  for  the  first  time,  and  aell  them  to  the  Laodo« 
dealers  for  coich  horsea. 

Tht  JUrmerM  irAo  bmd  honn,  generally  breed  fhxn  thoae 
"  "  iploytd  In  the  Muineas  of  the  tUm  ;  tboM 


mares  which  are  empi     . 

are  oflen  worked  untU  the  very  Ume  of  foaling,  aflar  which 
..1       ..  ...  -^  .  .  ^^^  bebre  the;  are 

*me    *      • 

^,  _, ^ .„ up , 

and  It  Is  the  practice  of  some,  before  she  b  sutfered  to  go  to 


taken  to  work ;  the  foal,  during  the  time  the  dun  ia 
working,  especi  Jljr  whilst  it  is  voung,!*  s' 


thev  have  usually  two  or  three  weeks'  rest,  I 
again  taken  to  work ;  the  foal,  during  the  th 
oung,  U  s»iut  nn 

.  jofore  she  U  BUlftL „ 

the  foal,  after  r«1urning  fVom  work,  to  bathe  her  udder  wiUi 
oold  water,  and  to  dnw  moat  of  the  milk  (h>m  it,  to  prevent 
the  milk,  wh'ch  inav  hare  been  hwted  bv  labour.  fVom  bar. 
Ing  any  hnrtftil  HTxt  upon  the  fbal.  Some  continue  tUa 
practice  as  long  as  the  toal  sucks :  others,  afker  the  foal  haa 
got  suflk>ent  strength  to  travel  along  with  the  mare,  take  R 
atong  with  hec  Into  the  fields,  and  fireqnently  suffer  It  to  mck, 
fVom  an  opmlon,  that  by  the  milk  belns  fkvqucntly  drawn,  iesa 
danjeer  arlie*  of  its  being  heated,  or  of  poosanlnir  any  quality 
clAi  to  the  fbal.    The  genval  Ume  of  fedlag  Is  aboat 


prcJ'MliclAi  to  the  fbal.  Yhe  goiival  Ume  of  feeing  Is  aboat 
Af  Hv-day  (from  which  dav  the  age  of  all  hones  ia  reckoned;, 
and  that  of  weaning  about  .MIchadmas,  when  the  fbala  ar« 


put  into  good  afbr-graae,  or  the  bert  paatare  the  fiirmer  poe- 
■e«es :  tber  remain  there  as  long  as  the  weathor  permits  (if 
tliere  be  sofflcient  food},  and,  on  the  approach  of  winter,  have 
a  little  good  hay  given  them,  wh«re  there  la  a  stable,  or  hovel, 
that  they  can  go  into  at  their  pleasure,    llie  eolts  axe  nanally 

gelded  in  thm   mpriwtm  toUamtnr^  itiw|  (if  antnmav  i|t»  A|Iniired 


of  I .  >  I  lUm  ■  ni^ht  ami  fn  vnL^  put  in  Llflii  asid.  t^i^  wqtI, 
am',  r.i']T  mttk  only  h^Jfatla}'  at  (Ht«,     ^mm-  kvwp  iHrtt 

col '  ■  1  r  Jnnjivt,  Ut^un:  itnf  optrajlon  i%  pcrd^ittrdji  and  liwf 

thir  ^  \i  [^^■•yrwf  ihe  strMgar  and  hand«efn«r  hafA.  Th» 
fba '  ft.  n(v«irTH  a  uubL  dtiaA  by  Ik^v  m^toeAt  whIcSh  Jl 

doi  ■  ■  «■(.[>  Ji^^wr  Mbi«  |l  geta  the  IjWi  ^^ntfr  *f  itm 
fbl.  !■  H,-  iiijui»ki^i  The  AmIi  vhleb  t9«  gt^dwd  at  ^le  j^ 
old  1^-  VI  '•■  t  %f^-vri4  ^h*^:^  ,  4|  tlir  *iifj  Ufiw  tibfv  sbcvlid  befifll 
to  rp^^■»l*  fmni  Uir  fffTl  i  whmraa  tt  rw*  ywnm  old  ihrj  ap^w 
to  Ik?  U^  Ihir  l^rfl  t^omJlUcin  t.m  Uw  flfwrata^m  r  atid  tr;mHil  ^ 
leai  A  >ff\\  n.m  aI  one  jriKir  <i4d,  aitd  ar»  muc^  Imfifuiwl  b^  fbw 
kci  I    <<.' . [f  itiir  f*vc«dlng  year. 

i  ,j„»i  >/  h<*wttM.    The  han«  mUHh^  m  aold  Sir  i9h 

Lo  .'  ■:.jTkri,  tr  RiT  Ihe  t-^rrlfM*',  are  rhkiflj  tat  tetdlnp, 
wii'i  '.r  iitiJc  wliite  trt  llwlr  l^c^  and  £snii  liwt  whMb 
tuk'.  1 1  whJtr,  Hilh  chaitniili  nmn,  and  owif  wnxvdty 

col    '<    '  III  inii   mil  III  III   ,tfimjiiiil1j  r1 1  nut  lawiiau  »   •  "    " 

in  '       I :un  Fnarkk^i  but  wiih  oiIkib'  sUght  mnA  t 

hoi  '  •   rTfnrp  km  i ijlff  aJ*'  t  |«^  r«vlgnerTi  Biw]  eai, . .  ^ 

chi  .  ybiC'H  fcT  r^|H.fT4l livi i  ^:r  are  Pi|ia1al  Iq  pti^^tl 

thi       '     u-n   *ii>i  fisrj  thrfii  tu  ihe  rofcton  milrtttii,  mA 

Ult>  '  '      '    iilM^Ji  A  trrLi7<;  MtOiL  111  UuU  dJABJBivl  fcf  dlQ^  add,  H. 

hoi  'A  .!•-■£•    rrtKlim  H^^^iMtrlLjiLInil ,  <  iirttra^   In  an  uaiullf 

re<  "  '■  •  I  tliIh^  <i|Hij  Euf>.  hatAflfnng  t«vl**f«7  t*  fe- 

du  <  '•  "tc  t(j}r<B.  wti  l£h  Bje  nlciiUji^  )Vtf  ifU  bc^4fi 

mi  '    JiA  fim^  ItlJi'^  2k  cerii  atw  niiur^lj  bmdr 

an(  I    <isL-  rntt*  41   lrw*l  *i'J   rtlSt-r   hurt   tOO  mu.^ 

wh  -KriMmir  niA^Liri  pi  }T  Iv  i<uifiipi4ti^riibMr  than  that 

w)i<'  ^  u,^wrt>lileil  (be  time.  If  th«  tnrndae  had  iSdl  acnkr' 

kel    '  iM-i>,  M'hLj.''tt  airpeai  tn  Ik' livo  elilrd«  at  Inast  of  all  be 

un '  '  '  .  I    IrTivd^,  h^  w»ulbl  |jr  i  ^mpfijinl  la  pw  tmA  *  prfaw 

Up    I  '  I    ■■"!*  thirtl  wlifirh  t|d|ifii«nrU  try  sfklt  ih«  Hrtne  AaKtak 

or  'I  I  -  E.'^S'r  ijf  i]u>  mnrmmi;  as  wiwld  Mr  fcr  Ae  mbm:  tv« 

thii'i  '•h'i'h  liM  wnuld  eithw  be  vMalMUa.  ca  tfluA  twrr 

ins  I  III'  prl[T«.    Tlu>  r£iot«|UA*ce  naiiiratlj  llttwitfv  ffo^ 

thi  I' I  Ih  p  t]i«it  thu  ])ri4i-<ir  hnrwiL  uv4ll  (kmawBHlit  ta 

fn  ■•■'■  thin  ^E  t#Bin1T  p  trIiTM  d  tnftiMn  dltlHnd  (MdlfB  fa 

tlM    ■.■  -•■'I   Mi'.irLf  M  RDCsi    *  P^^'^  (^  uie  blB^>  ua  VBhM 

other  tfri^  be  owl^M  and  aiH^I^^JiL-i.  as  for  iTif^  w^lfcil  stv 
Talued  at  hotne. 

RaUiitM  are  kept  in  one  or  two  warreiu ;  In  one  the  aflvcr 
grey  is  kept,  the  skins  of  tills  vaxletv  boing  worth  double 
thote  of  the  grej-s :  not  used  fbr  fUu  like  the  common  aUn^ 
but  dre«ed  as  furs,  and  exported  to  China  to  be  worn  by  die 
Mandarins. 
1 1.  Potitical  Economy. 

Roads  in  an  improving  state ;  bridges  better  attended  to 
than  in  moat  counties;  but  guide-posts  nealected,  which  an 
annoUtor  on  Tuke's  report  JusUy  remarks,  Is  a  sort  of  revert- 
ing to  bart»«riam ;  as  an  attention  to  theae  sort  of  minutlse 
is  one  of  the  most  striking  marks  of  dvilisation.     Varloas 


JUannfiittmret  at  sail-doth  and  cordage  at  Whitby  and 
Scarborough  ;  at  varloas  placet  In  Ita  ndghboorfaood.  alum 
works ;  4000  tons  of  this  article  anually  shipped  from  WIUtb>  ; 
linens,  cottons,  wooUcn,  and  paper  mamdictared  ha  Tariooi 


7807.  East  Ridimo  op  Yomkbrire.  8I9,S00  acrcfl  of  moderately  wavy  surface,  intersected  with  numcr. 
ousydcep,  winding  ralieys ;  not  remarlcable  either  for  its  arable  lands  or  pasturage;  but  productive  of 
horses  for  the  coach  and  saddle,  and  of  the  excellent  Holdernc^  tirecd  of  cows.  ( Leaikam's  Gmerai  new, 
1791    Strickland's  Vino,  1812.    MarshaPs  Review,  1812.    Smith's  Geological  Map,  1821.) 

L  Geographical  State  and  Chreumstances. 

CKmMit  of  the  wolds  severe  and  variable;  N.  and  N.E.  winds 
prrvaii  In  winter  and  spring ;  in  the  vales  milder  j  mild,  but 
not  very  liealthy.  on  the  Humber ;  rain  at  Hull  twenty-aeven 
Inchea  and  a  half  yearly  at  an  average. 

Salt  of  the  wolds  caloareooa  loam  ;  of  HoIdomcM  fertile  eU/ 
and  adir  retentive  clay.  On  the  banka  of  the  Humber,  firom 
I'aul  nearly  to  Rpcrm  Point,  there  are  13  or  14 /WX)  acres  of 
warn-land,  of  a  ttrotig  clayey  loam,  tha  productl  vcnesK  of  which 


Stmk  tdand  on  the  Hombcr  is  a  modem  creation  Inr  that 
estuary.  It  firrt  began  to  show  itself  about  1667,  at  ebb  tide, 
and  as  no  man  pretended  title  to  It  (it  being  a  detached  itland), 
ajnant  of  it  was  made  by  the  crown  in  the  aame  year.  In  1787 
16U0  acres  of  the  land  woe  embanked  and  under  tillage,  pro- 
ducing  a  rental  of  90CV.  a  year,wWi  a  diapel  and  eevcral  Barm- 
houses  erected  on  it.  That  part  of  Sunk  Island  which  vraa  firrt 
embanked  was  orlglnallv  aooat  two  milea  fltom  the  iban,  and 
many  persons  are  aUn  living  who  recollect  vsaaeli  peaainc  be- 
tween It  and  the  nMUnland,  to  which  It  it  nvw  united  by  a 


Book  I. 


, .  ji  a  dnin  to  the  mHjm- 

axj.    It  GootaiiM  u  procnt  wfthin  ih*  banks  about 

47UO  acTM  and  ivantyfour  fiunilkt,  and  b  continually  IncjMa- 

II  extoMitc  tract  haTlng  been  raecntlf  amhanVad, 
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Iqg  In  six*,  an  extcnatc  tract  haTlng  bocn  raecntlf 
with  a  protMbiUtT  of  its  bchiK  ttlll  ftiithCT  cnlaimd. 

MimeraU.  Chalk  and  a  very  hard  ihiAXy  UmcMonet 
»  Ume  little  valued  cither  b;  the  fiurmer  or  builder.'  Chalk  _ 
the  wold*  much  harder  than  that  of  the  HMithcm  conntlca- 
Marl  In  manv  pUcw.  Uypeum  In  lonie  piaoca,  but  no  mlmral 
velna  or  coal,  and  In  manj  placca  ooc  even  da;  far  bricks. 

SL  Property. 

htm  dlTid«i  on  the  ftam,  Riding  than  In  other  paru  of  the 

17 :  puhapa  leM  than  In  mam.  nutta  of  Ei^land ;  which 

t  a  cood  deal  6tim  the  nature  of  the  county  :  one  half  of 
voicu  where  land  la  held  In  little  catlmatlon,  and  ooeupiad  la 
laiVer  traru :  the  other  a  flat  low  oountrv,  putly  rldi  and 
clajrejr,  and  p«7tly  uuidy  and  barren.  Moec  of  the  CuniUea 
have  pcfinwi  ihirtr  aetaies  far  manv  CMiturlat,  and  nme  from 
the  Norman  conquaM :  laigert  Xbfioai.  a  year ;  toi  at  lO^OOOC 
A^ear.    Only  three  noblemen  have  aeota  In  thk  Kldlng. 

a  Buiidimgi. 

ReTcnty-four  manorial  honaea,  of  which  twel««  art  joinc  to 
decay  ;  nineteen  let  to  tenanta,  or  ivmain  empty ;  Ibrty-ona 
aecupled  by  thrlr  ownen  {.T»mtp.  BUx.)',  ninety-two  fkmillca 
bearing  arma  realdent  in  the  county. 

farm-AoMjra  generally  good,  excepting  on  the  wolda,  where 
ttiey  are  bnllt  o(  chalk,  thatched,  and  nUacrably  bad ;  goMnlly 
In  Tillages,  eactr|>ting  those  boUt  lately. 

Catta^ct  more  comfortable  than  In  many  placea ;  generally 
two  rooms  below  and  two  bedrooma  over  thtm :  a  dtapoaltion 
in  the  proprleton  to  let  their  cottagea  go  to  decay. 

ruiage  com  elmb.  A  plan  far  Uisurtng  cowa  having  been 
lately  adoptad  on  an  extenaivc  acale,  and  with  striking  succcea. 
In  the  north  of  Lincolnahire,  from  which  it  appears  that  an 
average  paynwnt  of  about  three  half^Mnce  per  cow  per  week  (or 
six  ahillinKs  per  ycarl  bftilly  adequate  to  replace  the  ordinary 
lowcs  of  cows  bv  death,  it  is  proposed  to  institute  a  similar  dub 
in  the  contiguous  parts  of  the  East  and  North  Itldings  of  York* 
■hire,  with  a  view  of  securing  to  the  labourer  and  nia 


■t  a  trifling  expense,  the  great  benefiu  at  that  useful  anlmalj 
witltottt  his  ri>king 


e  great  I 

e  than  01 


famUy, 

.    animal, 

sixth  part  other  value,  upon 


expense, 

rikking  I 
cctlain  conditions. 
4.  Occupation. 

Farms  in  general  aaaall  t  one  or  two  of  ISOOf.  per  annum, 
but  from  «0(5.  to  W/.  more  common.  Leases  so  rare  that  the 
aur»eyor  could  not  recollact  of  one,  unleM  under  suspicions 
circumstances,  where  something  incorrect  is  aimed  at,  some 
advantuo  Intended  to  be  given  or  taken  ;  where  cither  tha 
landlord  wanted  iom«thlng  more  than  customary  from  the 
tenant,  or  the  tenant  wm  disinclined  to  trust  his  ' — ^"    -* 

umatt  was  never  asked 

the  tenure  Is  equally  secure,  and  nnare  permanent  without 
than  with  one.  Many  estatas  have  bean  occupird  by  the  pro- 
genitors of  the  present  tananu,  during  two,  three,  or  ibur 


a  let  in  full  rontidenoe  In  thia  Hiding,  where  a 
asked  far,  protwiblv  never  wlihad  far ;  because 
equally  secure,  and  nnare  permanent  without 


Jmpifmmts. 

Wagprmu  here  of  a  bad  ronttnirtlon  ;  but  well  yoked  in  the 
Qerm.m  manner.  The  four  horses  are  yoked  two  abreast,  la 
tiie  same  manner  as  they  are  put  to  a  roach,  two  drawing 
by  the  splintcT-bar  and  two  by  the  pole ;  tho«e  at  the  wheel 
drawing  al<o  by  a  swinging  bar,  which  the  wheel-hones  of 
every  carriage  on«ht  to  do.  as  they  thereby  obtain  considerable 
ease  In  thrir  draft,  and  are  leas  liable  to  be  galled  Inr  the  col. 
lar  than  thote  which  draw  hy  a  fixed  bar ;  the  driver  then, 
being  mounUti  on  the  near-aide  whed  horse,  directs  the  two 
leaden  l>y  a  rein  fixed  to  the  outside  of  each  af  their  bridles, 
they  being  coupled  together  by  a  strap  passing  from  the  inside 
of  each  of  thdr  bridles  to  the  collar  of  the  other  horse.  In 
this  manner,  when  empty,  they  trot  along  the  roads  with 
■afrty  and  expedition ;  arid  when  loaded,  the  hones  being 
near  their  work,  and  convenimtly  placed  for  drawing,  labour 
with  much  greater  ease  and  efllVct  than  when  placed  at  length . 
Were  tlie  «aA{on,  Indeed,  of  a  better  construction,  the  team 
would  be  excellent. 

The  peax-hook  and  the  bean<hook,  both  made  out  of  old 
scythe-blades,  and  used  In  ruapiitg  peas  and  beans,  are  pecu- 
liar to  this  iiidlne  ;  aa  was  the  Ume-bumer^  fork  till  Utdy. 
(See./lg.  6««.  6,c.y 

The  mta-Uimg  dadgi  is  a  uaaftil  Implement  far  levdlhig  the 
■mall  Inequalittes  of  meadow  and  pasture  land,  and  spraadtaig 
the  dung  dropped  by  the  cattle.    It  Is  a  frame  of  wood  about 


flea  fact  aquare  (tha  ildaa  of  which  are  about  faor  Inches  thick 
to  glee  it  waight  and  stm^cth),  having  three  bars  of  trm  Axed 
to  tha  lover  side,  tlie  potato  of  whidi  are  tiiinnad  to  sharp 


- . ^ — sharp 

edges.  When  in  use,  soma  thoma  are  drawn  under  the  hinder 
wooden  bar.  and  above  the  middle  one,  to  which  they  are  flscd 
by  cords.  If  it  is  wanted  to  be  removed  from  one  field  to 
anotha.  it  is  turned  the  other  aide  up,  which  | 
adgasor  tha  ban  from  iiOur;.  It  is  drawn  by  r~' 
wiU  go  over  a  grsat  extant  of  land  in  a  day. 

6.  Bndotkmm. 
The  taste  far  this  haa  been  carried  too  fhr,  an^ 

which  has  not  and  probably  never  will  repay  the  c 

7.  Arable  Lamd. 
Two  thirds  of  the  wolda,  and  one  third  of  the  reat  of  the 

Ridtog,  under  the  plou^ :  fallow,  wheat,  oats,  or  fallow,  bar< 
lay,  beans,  ooounon  rotationa. 

a  QroM. 

Tha  manhy  niaadows  a^failng  ttw  Darwcnl,  a  fcw  gracing 
paatuiss hi  Moidemesa and  HowdomhlrB,  and  tha unallnrtha 
or  paddocks  in  the  tan  mediate  Tidnity  of  tha  towns  and  Tlllagety 


atantly  above  water  for  a  few  days  at  neap  tides,  no  plants  tahe 


lurface ;  but  when  vceetatlon  can  go  on.  the 
ikas  poMession  Is  the  Saliodmia  or  samphire^ 
maritlma,  which  In  a  short  time  coven  tha 


r  sheep  are  occaalonally 
tha  mud  f£  die  spring 


plant  which  tekas 

ana  next  the  P6a  mar 

tniface  with  a  dose  short  swaid.     

pot  on  it  when  not  too  much  dirtied  by 
Udea. 

In  Isgyj^f  lami  to  grass,  caraway  and  parsley  1 
by  some,  to  pecserve  tlie  health  of  the  sheep. 

9.  Gardens  and  Orchards. 

Almost  unknown,  excepting  amoM  the  higher  classes;  farm- 
en  rarely  use  any  other  vcgeuble  than  potatoes  and  turnips ; 
ootta^vn  cultivate  their  gardana  with  mora  care  than   the 

lU.  Woodland*. 

Of  no  great  extant  fan  proportion  to  the  Riding ;  cstenaive 
lantationa  made  on  the  wolds. 


11.  Improvements. 

Holdcmess  drainage  an  extensive  work  of  the  kind,  on  the 
east  side  of  tha  river  Hull ;  It  extends  oeer  nearly  12,000  acres, 
and  is  managed  by  conunlaitoncfs.    Various  other  extensive 


1£  Livestock. 

Hdderaess  cattle,  romaikable  for  their  large  dae  and  abun- 
dant supply  of  tnUk.prevaU  nnivenaUy .  This  breed  is supi>os«d 
to  hare  been  introduced  flrom  Holland  about  a  centurv  ngn, 
and  improved  by  attentive  management.  The  late  Sir  (ienrxe 
Strickland  thegreatest  modem  breeder  in  the  district.  Breed- 
tatt  a  prindpal  object  hi  moat  parta  of  the  Riding,  and  feeding 
in  Holdemess  when  the  pastures  are  rich. 

Sktn  formerly  the  Hddemess  breed,  resembling  that  of  Lin- 
cohkilidre  and  the  Wold  sheep ;  now  the  Lcicaeter  and  Tarioua 
other  breeds. 

Uortn  for  thecoadi  and  laddle.  the  grand  branch  of  breading 
in  this  Riding,  and  as  man*  or  more  produced,  in  proportion 
to  lu  extent,  than  in  any  otocr.  But  It  Is  allowed  by  all  tliat 
the  breed  has  of  late  much  degenerated,  owing  to  the  inatten- 
tion of  the  farmers.  About  twenty  yenn  aao,  a  cross  of  blood 
was  Introduced,  by  which,  though  ipiod  laddle  horses  were  pro- 
duced, the  coach  horse  was  lost.  This  error  discovered,  an 
oppMlte  and  still  more  pemlcious  one  was  produced  by  the  in- 
troduction of  heavy  black  stallions  from  Lincolnshire.  'Jlieae 
produced  a  mongrel  brved,  which  will  not  be  got  lid  of  for 
several  gancrations.  In  breeding,  some  caMrate  the  foal  while 
sucking,  and  think  it  a  preferabia  practi^  to  that  of  the  North 
Hiding. 

RaOiU.  A  bout  twwtywancns,  containing  togathflrpnbably 
ICOOUacraa. 

15.  Political  Eccnomif. 

Kat  matm  than  140  miles  of  turnpike  road  in  Om  whole 
Riding;  lew  of  these  Kood,  and  the  cross  roads  and  lanes  very 
bad  ;  manufactures  fcw ;  white  lead,  glue,  glaK,  iron-foundry, 
«ii-».nu  cordage,  sailcloth,  patent  whalebone,  brick,  tile,  pot> 
at  Hull.  White-lead  and  Spanlsh-whita  for  whitening 


tary,  &c.  at  Hull.  White-lead  and  Spanlsh.whita  for 
prepared  tram  chalk,  at  HeMel.  Hewdan  coarse  c 
mailbags ;  near  DrllDdd  sphiniiw  and  weaving  tow  ;  other  ma- 
nufactures near  York.  Several  agrtcukural  tociaticai  one  ftar 
books  and  bnplcmenti  at  Howdan. 

7808.  DURHAM.  582.400  acrei  of  turfat^,  in  Mmie  placet  mountainous,  and  in  mottplacea  hiUy;  the 
■oil  in  gr(*at  part  poor ;  the  agriculture  generally  approaching  the  best  model,  that  of  Northumberland ; 
and  the  county  dittinguUhcd  by  the  Durham  or  Teeswater  breed  of  catUe,  and  by  its  lead  and  coal  mines. 
The  celebrated  fanner  and  breeder  Culley  was  a  native  of  this  county,  and  farmed  here  as  well  as  in 
Northumberland.  {Granger's  General  new.  1794.  Bailey*s  General  Fiew,  18ia  MarshaTs  Review^  1818L 
Smith's  Geological  Map,  1824.)  ""'  •" 

1.  Geographical  State  and  CArcunutances.  atone  kind,    rilvar  sand, 

GUwMrfs  fine  and  mild  In  the  lower  districts ;  but  on  ORMafell ,     llmeitonc.  whinatone,  clay 

*  ■     "  "        "  itone  or  bLsck  metal  icone, 

and   yellow    odue,    also 

found, 
irafcr.    Salmon  flshciy 

on  the   Tyne  has  ftreatly 

declined,    owing    to    the 

buildfaig  of  wean,  which 

prevent  their  settii^  up. 

Bailey   remark*,    that  if 

dams  of  this  description 

were  put  acroas  the  river 

Tweed,      a     revenue    of 

neariy   16XMNV.   per  year, 

recdved  lor  rents  of  flsh- 

inKS,  and  60,000/.  a  year, 

the  value  of  the  fish  taken 

in    that  river,  would   be 

reduced  to  a  mere  trifle. 

In  a  fi-w  irar*. 
SaU  tpring*,  fmtn  which 

salt  Is  made  near  Brin 
^and  other  place*.  A  spa 
£  4 


-      nCrosafall, 

ttie  highest  land  in  England,  being  MOO  feet  above  the  level 
of  the  sea,  snow  frequently  lies  flnom  November  till  the  middle 
or  end  of  June.  Uenrral  time  of  harvest  from  the  beginning 
of  8cvtember  to  the  middle  of  October. 

SciU  principally  clay  loam  and  peat ;  the  latter  preralls  in 
the  western  part  ai  the  county  or  lead-mine  district  s  there  is 
a  tract  of  calcareous  soil  in  the  Interior  of  the  county. 

MintmU:  coals  found  over  a  conkiderable  portion  of  the 
county,  workable  to  the  extent  of  100.000  acres;  those  In 
the  northern  parts  of  the  countv  wrought  far  exportation.  In 
the  western  and  southern  paris  lor  land  sale  only.  In  various 
paru  of  the  coal  districis  are  djkes  or  fractures  Iflg.  1010. 
a,  frf,  and  consequent  derangement  of  the  strata,  wbicn  throw 
the  beds  of  co^l  (r  r)  on  one  side  of  the  dyke  often  many  feet  up 
or  down.  The  tiMure  between  being  commonW  filled  witn 
clay,  stops  the  water  hi  ito  courw  along  the  d'iflmstt  beds 
t4,  t),  interrupts  the  drainage,  and  greatly  damages  the  work- 
inir  of  the  coal. 

Lead-mima  numenras  in  tha  western  dlArlct;  the  an 
mostly  in  vertical  fi*«urcs  of  limestone  and  other  rocks  like 
the  dvkes. 

Umivmm,  grindstone^  freaetonee,  slalcv  of  the  grey  or  ftcc> 
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or  nit  lulphur  tpilnR  naar  Daham,  and  another  oo  Lord 
l>urhain'i  eaut».  vlth  pubUc  batlH  and  dngMinK-ntouu. 
Varioua  other*  at  1mi  not*. 

2.  Properiy. 

Lantwt  eitAtm,  V\flOQI.  to  ttvOOCM.  a  yaar ;  arvcral  firan 
lOOUl.  to  S(XMV.,  ttorn  which  they  dcvcnd  by  regular  gradal 
to  th;  tmaltca  vaxm.    Some  c«tat«i  let  b;  pv 
general  mode  U  to  a«k  a  rent,  «nd  treat  vitl 
■even  monthi  heTore  the  existing  leaaat  czpira. 

3.  Buildings. 
OencrallT  of  ttone  and  alate ;  oottaKca  of  ooe 

with  thatch  or  Ulet. 

4.  Occupation. 


Ija^em  farm  about  1000  acraa,  Rraataat  nambflr  flmn  IdO 
to  bO  aero.     Th»  larxer  flumm  umott  onW  I 
made  Iniprorernvntf ;  amonft  thiaw.  Meaiir*.  Culley  and  Chaijie 


t  onW  thoae  vho  have 


7.  Arable  lands. 

nou|(hlnff  KeneraUy  ««U  csaenlcd,  bat  la  i 

■ubMiil  prerenti  mflSdent  depth  of  ftmow,  I  

The  tnmlp  cultora,  rotatioat,  and  Kencral  inana«cnNnt  «f 
arable  land,  the  same  as  In  Northmmbeiland ;  that  u,  of  the 
most  Improved  kind ;  wveniecn  tons  of  RiiU  hkfg^  are  equal 
to  thirty-one  torn  of  white  turnip  In  ftfdfaiK  cattle  or  sheep. 

MtuUrd  waa  fiormerly  much  crown  In  this  coon^,  and 
Durham  rouslard  was  prorerUal  fbr  Ita  exoeUencw.  At  pt»- 
■cnt  a  crop  at  mnaMnl  la  raivly  met  with.  It  k  generally 
aown  UMB  pared  and  boraad  land  la  April,  oa*  pound  per 
acxe.    The  produce  about  twenty  bushels  per  acm ;  aad  prtea 


„ jiMB  per  buahel. 

Poimtom  In  the  Tillage  of  Hamstely  haw  been  the 
article  of  tradot  aad  the  principal  cmplovntent  < 
bmlliea  tat  dahty  yean ;  they  are  very  narticolar  in  havlnir 
good  seta,  each  with  two  eyes :  uae  leddliAi  or  pink  aorta, 
plant  In  March  and  April,  and  both  hone  aad  hand-hoe ;  no 
— ■  -  peara  among  tnara,  but  aometinMa    "  .^- 

to  that  state,  prodncinK  more  itow 
ing  flowering  much  lalcr,r         '~ 
prodncing  fcw  tubcn  and  alen 
la  obaenred,  the  tubers  of  such  ] 

Not  murh  eld  «ffkoe»  what  there  la  chM|y  nptand. 

9.   9Voods  and  Plantations. 

Scampalon  dm,  fVtmt  a  place  of  ttiat  name  In  Vorkahlrp, 
but  suppoaed  originalW  Aram  America.  wlU  make  shoots  firon 
grafta,  in  om  jrnr,  of  5  or  6  ficet ;  Introduced  In  youitg  plam- 
ationa  by  Mcssn.  Falla,  eminent  nnraerymni  of  Galea' 
he  id ;  vale  of  Derwent  writ  wooded ;  Sir  J.  JSden  a  great 
ptan'.cr. 

lOi  Embankments. 

BcKun  on  th«  Tc«s  in  1740,  and  about  1600  acrat  aacand 
between  that  period  and  IbOO. 

11.  J.itfe  Stock. 

Short-homed  ivttle.  The  famoua  Dntham  as  tared  tagr 
Charlea  CollmK  of  Kellan,  in  17'J6. 

Skttm.    Te«i water  and  LeioMter  breed:  stock  fa 
and  fied  in  thv  most  scit^ititic  manmv,  aipecialiy  by  ( 
fiumeis  mentioned  above  (4). 
VL  Political  Economy. 

Tuinpllce  roMla  fiiat  mad*  in  1741;  i 

limestone,  river  gravel,  and  freeetone.    Roads  excellent  where 
materUla  are  brdcen  sufBciently  small  :  they  are  also  In  aaad 


kind,  r 
iybytbe 


repair.    Milestones  on  some  roads.  Ifollow  triangular  ] 


(iru  led  the  wav,  and  have  bevn  followed  by  Measra.  Colltna, 
Mason,  Taylor,  1  rotter,  Na^Am,  Seymour,  and  many  othcra, 
l)y  whcMe  exertions  and  Judicious  aelcctkia  of  aiock  this  dlatrict 
will  be  laKtintfly  benetiied. 

(jreatest  number  of  small  labouring  flmiwis  gnaier  alavea 
than  their  servants,  being  generally  emplorod  through  the 
summer,  in  some  kind  of  work  or  other,  from  fSsur  o'clock 
In  the  morning  ti:i  eight  at  niaht ;  and  In  every  other  tea- 
■on  of  the  year  from  twilight  to  twilight :  and  may  truly  be 
•aid  "  to  rise  early,  take  rest  Ute,  and  eat  ll»e  bread  of 
caiefulneas." 

IjMuei,  three,  Ave,  and  term  yean, 
coq>or.itian  leaaew  for  ttl  yeiin.  and  Uvea, 
short  terms  rema.n  »tationarv,  as  no  prudent  man  will    lay 
out  hl«  money  in  im|iroveniei)t«,  for  wiiich,  when  completM, 
he  will  t>«  rewaided  by  an  adfance  of  rant,  proportioned  to 
the  improvmncnt  he  has  made. 

••>.  Implemmt.*. 

Swing  p'miirbHof  the  Rotherham  kind ;  of  late  the  Small'h 
plough  :  V  riotM  o<h<-r  ^oaA  implements,  and  in  many  parts 
now  (t>.'Ui'i  the  imiirortfd  funns  of  2Vorth\miberland  and 
Berwirkshlrr. 

6.  Enclosing. 

On  dry  soik  hedges  are  flreqncntly  planted  on  a  raited 
HKNind,  forty  lnclie«  broad,  and  the  hright  twrlve  inches; 
a  small  ditrn  is  rut  on  each  side  to  moke  it,  and  the  quicks 
nrc  planted  in  tlic  middle-  In  this  mode  tite  land  may  be 
p'ouKlied  nearly  to  the  mound,  and  when  the  thorns  are 
crown  to  a  sulficit-nt  hiluht,  almost  rinse  to  the  hedge. 
Mlien  they  are  H»e  or  six  yejin  old,  ercrt  other  stem  i«  cut 
ctenn  olf,  M-ithin  two  or  ttirve  im-lus  of  tfie  surface,  and  the 
rrtnalning  one*  stripiwd  of  their  principal  branche*;  then 
atakes  of  thirty  inrhcs  high  are  driven  in  at  proper  distances, 
and  the  Bpla.i>hlng  Uems,  having  a  sliKht  cut  on  one  side  to 
make  them  t>end  eaUer,  are  wound  amon;(ftt  the  stakes  at  an 
angle  of  about  twenty- five  decrees,  and  a  single  adder  is 
wound  round  the  top  to  keep  the  stakes  tight. 

7809.  NORTHUMBERLAND,  including  those  deUched  parlj  of  the  county  of  Durham,  called 
Northanuhire,  Islandshirc.  and  Beddingtonshire,  comprehends  a  Kurfacc  of  l,a)7,S()0  acres,  chiefly 
mountainous  or  breeding  dlstricta,  but  including  450,000  acres  proper  for  tillage.  The  celebrity  of  thU 
county  both  for  its  tillage  and  breeding  is  well  known.  Here  turnips  were  first  extensively  cultivated 
in  the  drill  manner,  and  the  best  principles  of  breeding  practised  by  Cullcy.  To  this  gentleman  and 
Bailey  agriculture  owes  much  :  the  latter  was,  perhaps,  one  of  the  most  enlightened  and  aocom^iahed 
of  modern  agriculturists.  {Bailey  and  CuUcy's  General  Fiew,  180  >.  MarshaCs  Review,  1808.  Smttk"* 
Geological  Map,  18S4.) 

I.  Geographical  State  and  Circumstances. 

Ciititatt  subject  to  great  variation  of  temperature  i  mow  to 
a  conalderable  depth  on  the  mountains,  wDen  there  Is  none 
In  the  lower  dlstrtL-u ;  weather  runs  in  extremes ;  very  cold 
in  spring,  and  seldom  mild  lieforv  June. 

Sailauit  Smrfucf,  Strong  fertile  loam  along  the  coast ;  tandv, 
Br«»elly.  and  dry  loam  on  the  Tvne.  from  Newborn  to  Haft- 
whiMie,  on  the  Coquet   al«out  Jtothbui  '        --       - 

Alnwlik    to  the   sea;    down  ^  „_   _, 

vain  of  lireamiah  Hill  and  Ucaumont.  The  hills  sumrond- 
ing  tite  ilieviot  mountain*  nre  mostly  a  dry  sharp  gravelly 
loam.  MoUt  loam  occupii^  a  large  portion  of  the  county, 
unsafe  for  sheep,  and  until  for  tumlpa,  and  peat  earth  pre- 
vails in  the  mountainous  districts. 


pcMts  r 
or  canals. 

ttamt^fitebm: 
teries,  salt,  copperas,  i 


Wrought  inn  fbundrica.  glasa-houiea, 

k,  sal  ammoniac,  coal  tar, 

cotton,  and  linen  cloth.     Severai  a;:ricultun 
■     1783. 


tint  oMAblishod  at  Darlington  in  17> 


rafwcic 


iaaea,jpa|p 
,woadaa. 
(tin;   dm 


I  nuiiKtun  ;   on  the  AIn,  from 
I  Twc«-dtide,  but  chieily  in   the 


Tk*  aaptfi  aC  the  surface   is  marked  with  great  variety  : 
'' """      1  it  is  ne.^Tly   level;    towarda  the  middle 


along  thj    

inore  (Iiver(ified,  and  thro«kn  into  large  swelling  ridjces 
furmrd  by  the  princi|>al  riven.  These  parts  an;  well  enrlmcd  ; 
in  some  p'ace«  enriched  with  wood  and  recent  pbntatiarLi, 
but  the  general  appearance  is  dwlitute  fif  those  omamenU. 
The  wcAtem  part  (except  a  fifw  intenrening  voles)  is  an  ex- 
tensive M-cnc  of  open  mountainous  district,  where  the  hand 
of  cultivation  is  rar«lv  to  be  traced.  Of  the  niountainoua 
dUtrirls,  thow  around  Cheviot  are  the  nruMt  valuable,  being 
'  t  general  Nne  green  hills,  thrown  into  numberless  varietj 
f  foriiu, 


of  foriiu,  end  I 


e  green  hi 
loung  and 


•Ivelterlng  many  deep,  narrow,  i 


heouesterett  glens. 

MiMemlt.  Coal  In  abundance  in  the  greatest  part  of  the 
county :  it  Is  like  that  of  Durham  of  the  caking  Kind,  and  is 
found  In  the  south-east  quarter  of  the  be»t  quality  ;  quan- 
tity exftorted,  rhiefl;  for  the  l.«ndon  market,  OAC.V.'iO  London 
( ha'diTf .  Ciilrulated  that  the  whole  coal  of  the  countictk  of 
Newcahtle  and  Durham  will  be  exhausted  in  550  ye:irs.  Lime, 
stone,  stone-marl,  clay-marl,  lead-ore,  and  ore  of  dnc  in  small 
q«uintitiw  ;  freestone,  whinatone,  and  iron  are  all  wtnrked. 

H'iittr.  The  Tvne  ami  Twivii  have  been  lonp  celebrated 
for  thiMr  wimon  t\sheries  :  In  the  l.ttter  a  rctit  of  8<>0/.  a  year 
is  paid  fir  A  fishing  of  two  humlrvd  yonl*  in  Kn^h,  near  the 
mouth  of  the  river ;  and  the  same  rent  is  paid  for  each  of  two 
other  flshinxH  above  the  Inritbte,  not  more  tluin  two  hundred 
aiul  fift;  vnrds  in  length  each.  The  tiUi  taken  here  are,  the 
ft-tlinnn,  Lull-trout,  whiting,  and  large  common  trout,  and 
nearU  the  whole  of  tlicm  sent  to  Ixmtion  ;  in  the  conveyance 
of  wh'ch,  a  great  improvement  has  t^ikeii  place  of  late  years, 
l>y  iMcking  tinn  in  ^wnindcd  hv  ;  \>y  this  means  they  are 
prcvnte«l  nearly  a*  fresh  at  the  Ixiiulon  market,  at  when 
taken  out  of  the  river.      For  the  purpose  of  carrying  them. 


and  keeping  up  a  constant  and  regular  anppij,  vcaaela  olkd 
smarti  sail  three  times  a  week,  and  being  purposely  ooa- 
structrd  fur  swift  sailing.  frcquenUy  make  their  run  in  forty- 
eight  hours,  'lliese  vuum-Is  are  from  70  to  IW  tons  burdcaj 
on  an  average  twelve  men  are  employed  In  each  veoscl,  and 
make  about  fourteen  vqyagca  in  a  yaur :  and  not  leaa  than  75 
boau  and  300  fishermen  are  empltqred  in  taking  tlie  fiah  la 
the  River  Tweed. 

2.  Property. 

One  estatf  upwards  of  40.000  acres,  tfw  rat  Tary  from 
10  to  V(),0(H);  small  states  rxre  In  the  northern  part  of  the 
county.  Few  countin  in  which  estates  hare  been  so  r — "*- 
improved  ;  several  instances  of  the  value  trebled 
years ;  ptinrlp.«l  cause  letting  bove  forma  on  twenty-oae  vaara' 
leases.  Usu;(l  mode  of  letting  farms  Is  to  fix  a  rent  dx  or 
twelve  months  before  the  expiration  of  the  Icaae ;  bat  upoa 
one  of  the  largest  estates  In  the  county  (the  Karl  of  Tank- 
ervilk-*,),  tb.e  tenants  have  an  offer  of  their  fkmit  two  y««n 
and  a  half  or  three  yean  lieforv  the  exiiiratlon  of  the  leaae. 
which  i^  a  mutual  benetit  to  both  lanJIrml  and  tenant,  and 
is  attendeti  with  so  many  advantages,  that  it  Is  in  a  fidr  way 
of  being  generally  adoptni. 

a  Buildings. 

Fanninies  formerly  very  shabby  and  ill  contrived,  now  totally 
diifert-ni.  The  most  ap])rovcd  form  of  distributing  the  various 
offices  It,  on  the  east.  west,  and  iMTth  sidui  of  a  rrctangnUr 
parallelogram  {,fU'.  1011.)  which  is  penerallv  divided  into  two 
lold-yar£  for  cattle  of  different  ages,  the  south  being  left  tipen 
to  admit  the  sun;  ami  for  the  same  reason,  and  also  for  the 
sake  of  cleanliness  and  health,  the  form-house  (a)  is  removed 
in  fVont  thirty  or  forty  yards;  between  which  and  the  aouOi 
wall  of  the  folil  Ls  a  small  court  for  con's  and  vqung  poultry  ;  tl)e 
bam  (&)  is  IS  feet  by  GO.  with  threshlng-machiiie  driven  by 
horsM,  water,  wind,  or  steam ;  on  each  side  are  shcda  (c  cf, 
ov.T  which  are  granaries;  Iwyund  these,  as  wings  to  the  main 
Miu.irc,  arc  »hrfU  (>/  J),  u|Km  which  are  l>uilt  corn-stacks.  One 
or  thise  hlieds  is  for  wintering  yearling  calves,  the  other  for 
holding  implements  of  the  larger  kiml.  <h)  the  east  of  tha 
main  kqu.^re  is  the  stable  (r),  and  in  the  we»t  a  houae  for  cowa 
and  futtinK  oxinn  If),  each  16  feet  by  48  feet.  Ovei  the  pig- 
sties (g)  are  poulint  liouset  which  open  into  the  couxt-yard  of 
the  lioutc,  as  tho  plggcrie*  do  into  the  loid-yards  for  winlRfng 
yourj  tattle  i,A  A.. 

CiJlints  uf  stnne  and  lime  and  tiled  ;  floor  of  Unte  and  san^ : 
the  l.viti;;  room  fifteen  feet  by  sixteen,  and  the  cow-houae  oine 
feet  l»«  Mxtcen. 
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4.  Ocempatiom. 


-  „ .  —„ . •  flran  wot.  to  AOOI. 

•  7«v ;  in  varknu  paRa  finvw  from  Mf.  to  1001 ,  and  Amm  100/. 
to  lOOOr.  fir  I50(V.  •  7«tf.  ThecanitalnfcaMij 
fcr  Mcfa  finvw  axitlcs  torn  tenon  to  a  nood  odu- 
catton,  and  cIvm  dwm  a  tptrlt  of  tatdcftcftdcnco 
and  •ntcrprtw,  that  ia  ranH;  Iband  amon^it  tho 
occapian  of  mall  tent  and  ihort  Imim  Thdr 
mlndi  bdaK  open  to  oonvlction,  their  aiv  readv  to 
ti7  nvw  experiments  and  adofitcva;  baneflrlnl  im- 
pxweuieiH  that  can  be  learned  bi  other  districts ; 
nr  thii  parpow,  many  of  them  have  travcTMrd  the 
moat  dlatant  paru  of  the  klnndom  to  obtain  aKri- 
Cttltnal  knovledM,  and  have  trancplantrd  crer^ 
practice  thcjr  tha«v(ht  auperior  to  thoae  ibejr  were 
aoqualntad  with,  or  that  could  be  adTanUf^eotulj 
poraued  in  thch-  ovn  lituatian ,  and  uarorlj  a 
year  paiaea  without  aomc  of  them  making  cxtm- 
•it*  Mricuhnal  tourt,  far  the  aolc  purpoae  of 
•■amtntaic  the  modn  of  ctUtai*,  of  porchaalnK  or 
htrtnf  the  moa  Impiovod  bicada  of  atock,  and 
aaehif  the  operatlani  of  naw  inrentad  and  mon 
liiiplenj 


I  ArblRlaad,  In 

and  neu  we  And  Phlll 
I  aad  Prin|{le  dfUUng      ' 
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B  to  drill  tvraiaa  about  1745 ; 
lip  Howard  of  Corby  cbUUnic  In  17A&i 
from  blnu  taken  from  TuU%  book,"  in 


5.  ImpUmenU. 
Ofthe^^ 


Of  the  moat  approved  kliid;  andaomeof  thaae. 
aa  the  ploach,  d^,  hoiae-hoe,  &c.  owe  their  chief 
mcrila  to  the  improvements  of  Bailajr.  A  pair  of 
praning  ahaass  mamniandad  aa  prrfrrahl«  to 
thoae  bi  coinmon  nee  te  oittlns  hcdxra.  Ther 
oondat  of  a  atronff  aharp  knifc.  %\x  inrh««  loiw, 
moTina  betwixt  two  aqoaie-cdard  cheeks;  the 
upper  handle  is  two  feet  six  Inchea  lonft,  and  th* 
other  two  laH  three  bichaa.  (Sc«  BHtwiovtMrn 
<rOanMy.Sded.I334.Ar.  m.) 

&  Enclosures. 

Sisaoffirlds  variaa  with  the  alae  of  the  tenia;  inaomapavts 
from  two  to  tiz  or  eight  acrca ;  in  the  northern  parts,  when  the 
Cwms  are  large,  from  W  to  100  acres,  llic  quicks  should 
never  be  planted  nearer  each  other  than  nine  inches,  and,  upon 
good  land,  a  faot.  ^icks  Ibur  or  five  >ean  old,  with  strong 
clean  ttcms.  are  always  to  be  preferred  to  thoae  that  are 
younger  and  atnallcr.  It  b  a  cu«tom  bi  tome  paru  to  cUp 
young  quicks  every  year:  thta  makes  the  fence  look  neat  and 
mug :  but  it  checks  thdr  growth,  and  keeps  them  always  weak 
in  the  atcm,  and,  when  they  grow  old,  open  At  bottom  ;  while 
thoae  that  are  left  to  nitur*  get  atrang  sterna  and  side  branches, 
which,  by  InterweaTing  one  with  another,  make  a  thick  and 
Impenetnbte  hedge,  and  if  cut  at  proper  intcrrala  (of  nine  or 
ten  years),  will  always  maintain  iu  supcrioritv  over  thoae  that 
have  bren  c  ipped  from  their  first  plantinft.  In  point  of  profit, 
and  of  labour  aaved,  there  ia  no  oompanaon  :  and  far  beauty, 
•e  prefer  nature,  and  think  a  luxuriant  hawthorn,  in  Aill 
Moom,  or  ladan  with  its  ripened  fruit,  is  a  more  picaaiiw,  en- 
livening, and  gratifybtg  object,  than  tha  stiff*,  formal 

• ■•^y  tliertM. — 


c 

A   h               1— ' 

1  €\ 

I     -J 
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I   1   I 


j-yy^ 


produced  by 
7.   ArabU  Land. 

IVcneh  ploughteg  practlsad  by  a  fiew  hi  bNaklng  op  gma 
lands.    About  1793,  when  horses  were  scarce  anddaar,  a  good 
""•"-  oxen  were  used  for  ploughing  and  carting  about  the 
butaftCT  a  few  yean'  trial,  they  were  given  up :  they  weiw 
«ed  both  with  yokes  and  collan,  and  only  ploughad  half 


k'auotring  on  all  soils  onoe  in  three  or  four  yean,  vas  ceneral 
thmigh  the  county  till  the  introduction  of  turnips.  (%  soils 
Improper  frr  this  root,  the  naked  fallow  still  prevaiU ;  but  the 
qnamity  of  follow  proUhly  on  all  soib  will,  after  a  kng  series 
of  good  culture,  become  less  necasaary,  and  m«y  in  many  caaaa 
be  finally  dispensed  with. 

.'^'?te.''«^  *"*  icro*n  In  U»p  northern  parta  of  the  county 
about  im.  Proctor,  the  proprietor  of  Roch.  brought  A ndivw 
Willey,  a  gardener,  to  cultivate  turnips  at  Roch,  for  tha  pur. 
poae  of  fecdbig  cattle;  that  Willev  aftprwards  settled  at  Lea- 
Imiy,  as  a  gardener,  and  was  emptoycd  for  many  yean  to  sow 
turnips  far  all  the  neighbourhood ;  and  hU  bualmw  this  way 
was  so  great,  he  was  obliged  to  ride  and  sow,  that  he  might 
denatch  the  greater  quantity. 

Boring  turmpt  was  introduced  at  the  same  time,  and  at  first 
imictlMa  by  gardenrri,  and  other  men,  at  extravagant  wages, 
lldeston,  about  thirty  yean  since,  had  the  merit  offirst  neduc- 
Ing  the  price  of  hoeing,  t>*  teaching  bovs, 

to  perlfarm  the  work  ectually  aa  well,  if  not  

The  mode  he  took  wai  dmple  and  ingenious  -.  by  a  light  |< 


Srls,  and  women 
Kter  than  men. 


without  a  mould-hoard,  be  divided  the  field  into  small  ^_— .. 
of  equal  magnitude,  and  directed  the  l>ovs  and  girla  to  leave  a 
oartain  number  of  planta  in  each  aquare.  '  In  a  short  time  they 
became  accurate,  regular,  and  expert  horn ;  and,  in  a  few 
vean,  all  the  turnips  in  the  countv  were  hoed  bv  women  and 
boja,  at  half  the  expense,  and  better  than  bv  meii. 

The  broadcaHt  culture  of  turnips  in  the  northern  parU  of  the 
county,  was  not  inferior  to  any  we  ever  taw  ;  and  in  respect  to 
accurate,  reguUr,  c\taxk  hoeing,  superior  to  what  we  ever  ob- 
served In  Norfolk,  Suffolk,  or  other  turnip  dlatricta  which  we 
have  firequently  examined .    ( Bailey, ) 

DriUing  tumip*  waa  fint  introdurcd  to  the  county  about 


1 790.    PrI  lllng  this,  aa  well  aa  other  cropa,  evidently  originalcd 
with  Tull,  whose  first  work,  Sj*Hm»n  nf  a  '"    '         -• 
korimg  Htubamdiy,  appeared  b  1731.    It  appi 


entiv  orl| 
Work  on  Harte- 
t  appean  that  Craig,of 


17^  or  17.^^  U'llllaju  i>iivadn,  who  wJit  well  M«iDnmi«i 
with  the  turnip  cidtut«  in  k^«g|>iidf  Ikarlng  t.-en  pMTipMilv 
betil  to  rrmldf  m  thuot  dUu-iiru  far  sIm  n*  sevtrv  fr^n,  ■mhur-  tl^ 
EhBt  L-ultlvaliiin  was  uutpi^bsdn  wUh  ami  InlentMai,  not  unty  tif 
tmrtntt  In^i  dt  ^u*\^n^t  hlmMtlf  Tuasler  of  I  lu  manual  otiMxMmh 
.And^sll  th«  n'llriijiW  in  ihr  |itractln.v  wia  con^in^vi  ^iJM 

dtniT  In  Soriy  I  or  c:^i«w>irrF  \.  and  In  1  T<!sr#  i 
Fr^deii  biiiu  neat    K^lio,  irv  Hvibatu 


mmtOMui. 


!TdldDBViiai,dfiai 


r  pluv  whlefa 


to«i^  f]ie  |i;%4ni|i|*,  yK,  DU  BC  ,    .  . 

|t  'i  tikjf  fmrnnr,  adopt  the ■<naBj,f|i«ip  CIm>  k  vm  tniifHd|at«1y 
fKOownl,  no«  oolj  I9  'iev0«l  nrniivfe  m  likviriaaiTt  Ixit  m 
thiJM-  very  famen  aiyolnlfi^i  Pflft|cJ*»  whiBB  onfu  Ibcir  had 
i^nm,  IW  tm  or  twvlte  yout,  so  much  aobarlor  to^  tluir  own  j 
<  Iw  pT'St'Urc  in  a  Tew  jtAn  bL<minr  g/epmi^ 

fiiit  initt-U  ipid  graai  Itt  the  ceonty. 

■I.    iVonttt 

StM.  tm  muEn^-Ttiui,  ihourii  a  i'«niidR«Irfe  [JfTBanit  far  email 
w  nml  lit  thr  tjrHJt)rl*sfc*Y  id  "w  totlii  rlas  and  lead  mbMS.    A jlU 
dri..]  pl.mtiiiian*  Tl^tng  Ln  rvrry  pajt  of  Lbe  cwinty. 
[U.    /mpropi-tMi/^MU, 

l^ttibiui  kinjf  &nd  Irri^tiifl  iiraitind  In  a  few 
rcqutr*  mt  adniK  qf  ih^ne  H»|Kr»t4^n>. 

CnlUir  the  ilmt-bimrM^  Inngbomcd,  DevoTfahlrr,  and  witd 
rattle, 

m^tju  Liu  Owviat,  heath,  and  long  nuoiled,  Tha  o^iljtiti 
unaxdh-it  tif  ivtv*difiM  mti*  inm!du<"rd  Into  dw  tonnlf  In  one  ef 
lUkrwrlL't  fvtit  illtciiilM,  fTuliey  [/Nnuih  [hiTlmiiiH  «i  v»  hnawn 
for  hi K  vnrl  am  I^it  StH:h ,  pthrrlnii  la  whlirh,  "  li|g  ImnflT' 
und  '■' l-irjfif  ikst"  werr  lEn^wfupan  *»  the  |iflnci|i*(  criterinij 
«if  ei4"d  trniv,  and  a  »Wivi  wlheninrw  lo  Lhe  ntLti  of  cwvn 
brtadinit  ^  litiiin  ih«  canmiaJ  dapr*  of  relatkvnhl  p  but  ihoie 
litf-JiHliee*  ar^  al  Ih  Lii  ptfiod  In  a  rraad  meaavrr  duiie  aw^  i 
aiiLi  th?  pri  ni'li|>^  brmen  at  ilda  dktrict  mat  now  !«  rimweii 
»mnfi|ru[  tha  numt  sdWnclAo  lamdaii  In  the  khigildth ,  who. I|>w 
{rur^ue^l  il  kilh  an  aVdaVT  «d  WWllttinf  *U«ntJ«iii  ihat  bava 
t  mjI  f  a  I  k-d  of  h  ULVMSt 

ttArrtrw  ftit  dnught  bramfal  frum  CljdaidaJ«+ 

tiiMtM  tx*  kefrt  JTi  uiiall  nusiilflrt  m  many  jiarts  of  [hf  (^hevJot 
KblU,  TKrt^vitiurhju  an  <rljj«il  of  [rroAt,  but  the  kh^plieNl  a^^ru  ■ 
t>LAl  >hr  fthrwp  floc.ki  mtv  tieanfilec  wKcma  few  jttdu  hId  pta^ 


Tills  prnhalily  mmi  tie  (h*  rjiie>  a.  Lt  U  '•ctl  fctinutt  that 
H>iat>*ni  Kirne  ptanfit  i*illi  impwi  "     —    -  *     '■ 


tiihcT  ktn<d»tf  durineMtD  «Tiima3a- 


thai  mrm  d 


•V£; 


cbiff  pmht  made  of 


th^m-  g£ia.ti  i-t ,  rnitth  Lheir  mitk  being  sold  la  in^  ulds,  wlu  a 
til  VVcutl^T  m  ihr  «i[[iiiitT  <ieaikon. 

It  Fofilfi-ftl  /-Ictmomjf, 

lloiri^  a(  nbHi  or  llmeui.nrt  isid  nHiai]y  pAd^  Mtnul^- 
lum,  gl^Tf^  Al  I  Irt  Ibam  ^  fiUlE  Ktrtw  far  cvHtagfT^"  and  lAbMiroa' 
hilt,  and  aTmi  fcir  Ihotie  m  the  TtLjctirr  claaaei,  Wasllndi  In  ■ 
frw  plsrre>i  ai^d  a  vrrirtv  of  works  rfrmwctsd  with  the  a«l 
I  roiV  and  mUi^  ai  X-efrca^b^  Nfl  aKTiruliiii^  Kx-htlea.,  Iheaa 
Hsiley  hn1d>  |n  Hiitp  tnilmatlim;:  Iml  (blnki  If  fHihUf  Esrma 
wrav  At  abutted  In  <  arh  rwinry,  and  nipporfcd  h%  a  rate  on  the 
ItfciHiM  dr  its  |KiTi|iriiH<fn,  Ihey  «4mhl  lie  ili*  pnd4  efliirliul 
menna.  nf  )¥T{]ii|oll'n|i;  agrJiul  1  ural  Ln  1] iTuVMiien t. 


7810.  CUMBERLAND.  970,240  acres  of  mounuinous  district,  remarkable  for  its  picturesque  beauty, 
and  also  of  late  greatly  iinprored  in  its  agriculture.  The  exertions  of  the  late  Bishop  of  LlandalTin  plant, 
ing.  and  of  J.  C.  Curwen,  Esq.  in  field  culture,  have  contributed  much  to  the  improvement  of  this  county, 
which,  as  fkr  as  its  soil  and  climate  permit,  may  be  considered  as  on  a  par  with  Northumberland.  (/Vr'n. 
gU's  General  Review,  179i.  General  VietP,  by  J.  BaUey  and  G.  CuUey,  180i.  MarshaTs  Review.  180& 
5mf/A*s  GeologkMl  Map,  1824.) 


1.  Introductory  Ohservatfons. 

Prlngle  Informa  us  that  "  tnes  and  plants,  being  altogether 
pasAive,  accommodate  themselves  vety  slowly  to  a  change  of 
climate  :  but  the  idea  has  been  already  thmwn  out,  that  even 
thoae  of  the  torrid  tone  may  be  made  to  flourish  in  the  northern 
rccions ;  mav  be  even  gradujllv  inured  to  the  climate ;  that  the 
climate  itself  may  he  changed'  fbr  the  bHtcr ;  and  that  some 
titousands  of  yean  hence,  reposing  under  their  own  olive  traes. 
Mil  lire  Kritons  may  quairtlicir  own  wine,  or  f  Ip  their  ovn  tea, 
ftweetcne\l  with  the  juice  of  their  own  sugir-canr." 


„  .     famtd  It  Impoaaihle*  not  to  mention  to  the  Board 

that  he  waa  remarkably  well  treated  when  he  surveyed  the 
county,  which  "  filled  him  with  peculiar  feelings  ofjpleanira 
and  respect."  fkme  of  those  fteeiings  he  voids  on  Sir  John 
Sinclair,  in  the  followinc  terms :-"  What  gratitude  is  doe  to 
him  (!)  who  first  called  the  attention  of  the  nation  to  its  most 
important  interests,  and  whose  unremitted  efToru  are  dbrccted 
to  promote  the  good  of  his  country !  How  well  does  he  deserve, 
uid  what  a  sure  road  has  he  choaen  to,  immortal  fame  that  will 
rarvire  the  ravages  of  Ume,  and  smile  at  the  fleeting  celebrity 
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Pam  IV. 


Bladhiercmcnto!"    "Thk,"MmhaI 

J  fn6Mit«  not  Mwtp  but  Mf • ' 

ne  prtlimimary  tbnrpatmu  to  thto  re 


of  menial  ■dhicTcmcnto ! 
■Mursdlj  meMt.  not  Mrni 

In  iome  prtlimimary  tbnrpatmu  to  thto  report  by  Watson^ 
Bbhop  of  Llandaft;  nre  tuncattons  for  lettllnff  poor  people  in 
colt*K«  on  the  wactct,  ea  Hm  been  done  In  Kpiidn,  and  on  the 
adranta^et  which  woold  rsnlt  from  plantiog  them,  OMcially 
vtoh  the  larch  and  oak. 

y.  Geographical  State  and  Grcumttances, 


at  laln,  especial ly  in  autumn,  vnieh  rendcn  harrest  laie  and 
ftrecarlnm :  mow  on  the  mountains  for  aiz  or  ciKht  mentht. 
Avenge  rain  at  Keiwick  arranty  inchck 

StU.  Cla« ■  and  loanu  on  the  better  parts  of  the  valley*  and 
hill  tidea,  and  peat  earth  on  the  mountainow  dlttricts. 

"  ^  fientttlftilly  and  neatly  divcnlHed.  chiefly  moun- 
I  Incapable  of  betnK  Improved  by  the  plough ;  bat 
pan  of  the  vallev  and  plains  are  cumTataUe  aotla. 

MititraU.  Chiefly  coal,  lime,  and  lead  ore;  there  are  alio 
black  lead,  co|>par,  gypaum,  lapia  calaminacla,  and  eioell«it 
■late  and  frccaione. 

Waters.  8ixty-e«vcn  mllet  of  aeaHnaat,  aeveral  large  and 
amall  riven,  and  the  lakea  well  known  for  their  beautr,  and 
the  excellent  char,  trout,  and  other  fiah  which  aome  or  them 

3.  Property. 

Few  counties  where  land  la  in  auch  amall  paroe"a,  and  thaw 
occupied  by  their  ownen.  The  annual  value  of  thcie  tm?- 
menu  varv  ftom  H.  to  Ml.  a  vear ;  generally  from  IM.  to  SOf., 
aome  few  lO(M.  Largeat  estate  in  the  county  ISfiOOI.  a  year. 
Tenure  of  by  ftr  the  greater  port  of  tlic  oountv  -*  ontomary 
"  a  apecica  of  vaaealagc,  by  which  the  Iraldcr  la  subject 


to  flnea,  harMs,  and  Tartona  ktvIocs  to  the  loeda  of  manan.  A 
good  deal  haa  been  enflranchlsed.  CopyhdU  nd  taMehold  an 
iBiety  met  with ;  what  la  not  cualomaiy  Is  freshold. 

4.  Buittfingt,  Imptementi^  Arable  Land^  4e. 
Approaching  to  (hat  of  Northumbcriaad.    A  gnat  mo^ 

youpg  planutions  rising  on  the  sidea  of  the  wMMinta^iL 

5.  Livestock. 

Cattle  of  vartooa  kinds ;  breed  of  the  coonty  a  snaU  k^^ 
homed  kind ;  but  the  most  improved  varlcCtaa  a»  now  faitro- 


&mp  bnd  in  the  connty  the  Herdwicka,  a  hardy  UMmntain 
sheep.  Sonw  horaca  toed  by  the  filrmer,  and  beea  very  com- 
mon. In  every  parish  the  taking  of  moles  la  let  at  a  certafai 
anm,  and  deArarcd  br  •  parochial  rate  per  acre ;  a  plan  which 
will  toon  eradicate  tAis  animal  born  the  ooonty. 

6.  Improvements. 

Vurioua  kinds,  as  draining,  wataing,  planting,  dec.  made  fay 
WatMXi,  BUhop  of  Llandalf,  at  Coigarth  Park.  Thoae  of 
J.  C.  Curwen.  Btq  ,  of  Workbagton,  especially  fai  fcedim  and 
flitting  stock,  havo  made  a  diatfiigukahed  figure  in  agncnttBral 
writings;  but  thdr  practical  moita  have  been  (paeatfamod. 
We  paid  a  high  oomplimciit  to  Curwen  bn  the  first  edltloo  of 
this  lincyclopsDdia,  an  which  a  scientific  and  practical  man, 
who  was  pereonaliT  arqualntol  with  him,  made  the  fbllowlnc 
— ^      .<-|  doubt  If  Curwen  haa '-"- *- " -^ 


en  haa  any  right  to  the  complimenla 
J  Judge,  both  from  his  writiiues  and 
ily  not  a  fint-rate  fkrmer,  and,  what 


hen  paid  hlra.    If  I  may  j^ 

ronvenation,  he  is  certainly  n , ,  __. 

In  hb  situation  la  wone,  not  very  much  the  friend  of  tmam. 
He  admitted  to  me,  indeed,  tiiat  his  management  was  not 
profitable,  which  is  aaying  all  in  one  word.' 

7811.  WESTMORELAND.  540,160  acre*,  chiefly  of  mounUin  and  moor,  but  with  aome  few  txactt  of 
▼ale  lands,  cultivated  or  capable  of  cultivation.  On  the  whole  it  i«  naturally  the  mo»t  Mnfavourable  county 
to  agriculture  or  comfortable  living  in  England,  owing  to  its  wet  and  cold  climate,  ungrateful  soil,  and 
rugged  surface.  {Pringle'i  General  View^  17M.  MarMkafs  Seneio,  1806.  Smith's  Geological  Map,  ISfH. 
Edin.  Gax.  18S7.) 

1.  Geographical  State  and  Circumxtanees. 
OHmalv.   S.  W.  winds  and  rains  piwaU  fcr  eight  mantha  in 
the  >exr:  in  t79V  eichty -three  inches,  medium  forty  •five  or 


fifty  inches,  which  is  twenty  inches  above  the  medium  quan- 


tity  that  (Ub  in  Kuropc. 


r  pure  and  healthy ;  winten  l<mg 


In  the  snow  ten  miles  of  horse  tract  between  Shapand 

The  tail  most  prevalent  on  the  low  lands  b  a  dry  gnvelly 
mould,  and  neat  on  the  mountains. 

Smface.  Mountainous  and  MUv,  and  in  moat  places  incapable 
of  cultivation  by  the  plough.  Large  tracts  of  black  barren 
moors,  called  the  FeU«. 

Minerola.  8omc  trifling  vclna  of  lead ;  limestone  In  abund- 
ance bi  most  p^rts  of  the  county ;  excellent  blue  slatca ;  gypaum 
used  for  lajrlng  floors :  freestone,  and  marble  near  Kendal. 

tVattr.  Hewnil  rivers  and  some  laka.  corresponding  In 
beauty  and  products  with  those  of  Cumbcriand. 

2.  Property. 

As  in  Cumberlnnd:  land-ownen  called  statesmen  (fbr 
taUtesmen),  as  in  Ireland. 


S.  Buildings. 

Very  IndifTfirent ;  few  mere  cottages;  the  laboncer  and 
mechanic  g«vcralty  midc  in  a  small  nrm-faooaeb  and  ocomy 
more  or  less  land. 


4.  Occupation. 

Farms  small ;  and  farmen,  who  are  gencrallj  pnmrletars, 
*'  live  poorly  and  labour  hard,"  In  the  Aelds  In  suninv,  and 
weaving  in  winter;  wear  clogs,  the  upper  part  of  leather,  and 
the  soles  of  Urch,  alder,  or  sycanuare.  The  cultmc  of  arable 
land  is  wry  limited,  and,  like  that  of  grass  land,  was  in  a  very 
backward  state  at  the  time  the  reporter  wrote,  but  gradually 
improving.  IMiiying  in  a  small  vray  is  generally  practised,  bat 
little  attention  to  the  sort  of  cow  or  breeding.  The  Barl  of 
Lonsdale,  and  Watson,  Hsli 
first  to  set  the  example  as  to 

5.  Manufactures. 
Woollen  cloth,  or  Kndal  ooatlnpu  stockings. 

-"'-    '^'  rlvatc  carpt  mannferf 


breeding, 
of  Llandair,  were  i 


the  £arlofL 


Kteaty  at 


781S.  LANCASHIRE.  1,150.000  acres ;  (1.155,840,  Brook's  Gax.  1809,  1S,000,000!  Edim.  Gaz.  18?7), 
included  in  a  very  irregular  outline,  extending  above  a  deeree,  or  alMUt  seventy.four  miles  fWim  north  to 
south,  containing  mountainous  and  moory  surface,  and  a  large  portion  of  low,  flat,  or  moderately  varied 
lands,  of  good  quality.  The  soil  in  great  part  sandy,  and  chiefly  in  pastuie.  The  early  introduction  and 
successful  culture  of  the  potato  distinguishes  this  county,  and  also  the  immense  extent  of  its  cotton 
manufactures,  and  very  considerable  foreign  commerce  fVom  Liverpool.  It  is  also  the  country  of  Brind. 
ley,  the  engineer.  (HoWs  General  Vkw,  1795.  Dickson's  General  View,  prepared  by  Stevenson,  1815. 
.  MarshaTs  Review,  180a} 


1.  Geographical  State  and  drctansiances. 

Climate.  Air  every  where  pure  and  salubrious,  but  on  the 
elevated  parts  cold  and  shairp;  protected,  however,  by  fhc 
northern  and  eastern  rai^tes  of^ mountains  form  ihc  N.  and  £. 
winds ;  not  mudi  snow  or  long  continued  acvere  ftrasts.  In 
18l9-)eU,  when  the  thermoniftcr  bn  gardens  near  London  had 
fallen  te^t  degrees  below  zero,  that  In  the  boUnlc  eanlen  at 
Liverpool  never  fell  to  lero.  Average  of  rain  in  tne  county 
probanly  about  forty-two  inches:  in  1792,  sixty  •five;  and  in 
some  years  fiftv.  From  a  regbter  of  the  times  during  a  series 
of  years,  at  which  potatoes,  asparagus,  and  gooseberries  were 
first  brought  to  tbeXiverp(ml  market,  it  appears  that  the  dlf- 
fiarenca  between  an  early  and  late  spring  ts  not  Icsa  than  sia 


nthe 


weeks. 

Salt.  On  the  mountains  and  moors  rocky  and  peaty ;  on 
iwrthem  pan  of  the  lowlands  moist,  odd,  and  toAj  silt ; 
the  rest  chiefly  sandy  loam. 

nincipally  coal,  copper,  lead,  and  iron ;  the  first 
'  -'    -  — }  there  b  abe  slate,  grey-slate,  and 

, — i  limestone. 

Watera.    8eventy-fiv«  miles  and  upwards  of  ica-ooast,  and 
several  rivers  and  merea. 
2  Property. 

Van  variooaly  divided ;  a  oonaidcmbte  number  of  yeomanry 
n  lot.  to  7001.  per  annum  :  a  general  apirlt  for  possessing 


land  and  agiicultttrBl  imp 


I,  as  usual,  chiefly 


fteehold. 

S.  Buildings. 

Old  farmeHea  the  work  of  chance  and  random ;  houses  often 
there  fSnrmerly  occupied  by  proprietors,  and  offices  without 
order  or  design ,  hut  various  new  ereciiooa  on  the  most  a^iprovcd 
plans;  cottagas  in  many  pilots  comfbruble,  with  good  gardens, 
especially  those  octnxplco  by  operative  manufActurers  and  me- 
chanics. Those  in  the  leas  improved. parts  of  wattled  atudd 
work. plastered  or  wrought  in  with  tempered  day  and  straw; 
provincially  "  cat  and  day." 

4.  Occupation. 

Farms  In  general  small ;  education  and  knowledge  of  most 
of  the  small  occupier*  very  circumscribed ;  larger  farmers  more 
enlightened,  and  having  more  command  of  capital,  are  Improv. 
Ing  the  culture  of  their  &irnia. 

5.  ImplemetUs. 

Little  iini>rovement,  but  the  Northumberland  plough  and 
lldklc^   thrashing-machine  intnduoed/    *■ ^^"  — 


almost  peculiar  to  thb  eooniy,  and  are  used  in  oaltiTallng 
light  pea^  soUs. 

6.  Aral^e  Land. 

Leas  prevalent  than  grass ;  but  gnat  attention  paid  to  th* 
culture  of  potatoes,  both  bjr  formers  and  cott-igen ;  the  fenner 
generally  cultivated  in  drills,  and  hone-boed ;  the  Utter  in  beds 
or  dibbled  bi  rows,  and  hand-hoed.  The  method  of  growing 
early  potatoes,  and  several  crops  on  the  same  soil  in  one  season, 
has  already  been  given.  (5381.)  Onions  are  cultivated  exten- 
sively near  Warrington,  and  rhubiut1>  and  madder  have  been 
tried,  and  grown  to  very  great  pcrflection,  but  not  so  casUy 
dried  and  picpared  for  sale  aa  to  Induce  a  continuance  of  the 
practice. 

7.  Gratt  Lands. 

Extensfve,  but  chiefly  coarse  upland  paatores ;  aomegood 
meadows  and  productive  manh  lands.  Apnlkotlan  chiefly  Ar 
the  dairy  for  home  consfomptlan  of  milk  and  batter;  notnneh 
cheese  made,  excq>ting  on  fhe  Cheshire  ride  of  the  coonty. 

&  Gardens  and  Orchards. 

Bxcctlcnt  mnrket  gardens  near  most  of  the  large  towns. 
Liverpool  remarkablv  well  supplied :  great  quantities  of  cab- 
baaes  and  onions  used  by  the  shipping,  and  or  dried  herbs  and 
onions  exported :  the  dried  herbs  sent  to  AMca.  '*  There  Is  a 
certain  farm  in  Klrkby,  about  e<ght  miles  north-east  ftam  Livor- 
pool,  thesoil  of  a  small  part  of  which  Is  a  black  loamy  sand, 
and  which  produoes  great  quantitlea  of  early  and  strong  aipa- 
ragus,  and  another  fhrm,  a  part  of  which  h  of  the  sime  na- 
ture at  a  place  called  Orrel,  about  four  miles  north-west  of 
Liverpool :  both  which  produce  this  plant  with  leas  attention 
and  less  dung  than  requisite  in  the  rich  vale  of  Kirkdale,  about 
two  miles  tVtm  Liverpool,  whetw  the  greatest  qumtlty  of  land 
in  any  place  of  this  neighbourhood  Is  approphaiecf  solely  to 
horticulture." 

Gorrfms  ^  JfacAonfcs.  "  A  small  patch  af  ground  appended 
to  his  cottage  fbmlahes  the  weaver,  smith,  or  carpenter  with 
health  and  pleasure,  and  contributes  to  his  sobriety  ;  intempe- 
ranc«  not  un&equently  nrarecdlng  from  want  of  recreation  to 
cant  nour.    Th'ji  small  t 


Th'x  small  space  is 
his  n 
mplatlnfr  I 
the  medium  en  promised  iirrmiuras. 


fill  up  a  vacant  n 

ing  his  young  seedlings,  trimming  his  more  matnred  jiianl^ 
'"'      new  varieties,  in  expectation  of  honoon  tnrmi^ 


r Thus,  suiting  at  Inter* 

vals  from  bb  mate  tolLwmc  labours,  the  mechanic  finds  Ms 
stagnating  fluids  put  In  motion,  and  his  lungs  ref 
the  flragrant  brcexe,  'whilat  he  nas  been  niang  t 
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of  the  miiriaila»  camatioit,  polranlhm,  or  pink,  dt  the  moa  ap. 
proved  qualitickhi  thdr  wTrral  kind* ;  and  which,  aftor  beinir 
raised  here,  have  been  dk«p«Twd  owr  the  whole  Irinfidam.  But 
not  oolj  flowcrm,  txit  flrult,  )ui  ve  been  ottjceu  of  their  aitentien. 
The  bnt  fcoo«rtierric«  now  under  cttiUv^ition  had  their  ori^  in 
the  count;  of  Lancattcr  ;  and,  to  promote  this  tpirit,  meetinss 

areanniull j -«  ji*. ^ -. ..    v,  . .  .v, 

cxhiWtiona 

nduma  acyudoad. 
men  and  ri 


•  spirit  which  may  occasionally  be  diverted  into  a 
portant  channel.     Those  little  societies  fat  promocli 


_.  These  mecclnits  are  encoaraacd  l>y 
Kcntleroen  of  the  county,  as  tcndhtK  to  promote 
"  *  '■  i  Into  a  rooew  im- 
promoclnf  the  im- 
piovmi  cuiiore  oi  \am  gatmrnwrr^i  pivvsji  rooet  in  the  loutbem 
parts  of  the  county*  Thvv  have  unquettionably  had  much  ln> 
fincnoe  in  bnnffinK  the  diAlrcnt  srru  of  thts  (hiit,  and  the  cur- 
rant, as  well  as  some  oiheri,  to  their  ]iresrat  slate  at  fanprove^ 
mcst.  The  goosebrrrv ,  both  of  the  r^d  and  white  kind.  Is  now 
in  most  plans  grown  to  a  wety  considerable  size,  in  lome  situa- 
tions as  lante  as  a  pigeon's  cge.  This  is  chieity  etftcted  I7 
kaevinfc  the  plants  much  cut  in  their  branches,  and  having 
wdl  rotted  rich  manure  arplicd  (Vcquently  about  their  roots, 
the  land  being  kept  pcrfecti)  clear  al>ot>t  them.  The  annual 
puMioitions.  called  i'^r  ManchnUr  UoutfUrry-book,  and  The 
MaMchMftr  t-Urtptr-Aook,  contain  thenamw  of  the  principal  so- 
cieties, ard  of  the  prize*  aMarded  ench  year,  and  a  variety  of 
other  Information.''     (MrVbow,  p.  4Y8.) 

An  onkarit  of  sixty-four  acres  on  the  banks  of  the  Irwell, 
near  Manchester,  and  some  others  In  shelterrd  places  near  the 
ptlndpal  towns ;  but  tl-.e  iirevaiUng  west  winds  Is  much 
tbetr  mcrease. 

9.  Womts  and  P/antation*. 

A  good  deal  of  p!aniinK  Ro'<ng  forward  in  moct  parts  of  the 
county,  but  not  much  old  :iiiibcr  or  copte. 

10.  Improvemmts. 

Of  mow  bogo  and  markhi>s  there  Is  great  extent,  nnd  we  hae* 
already  noticed  the  prinri|Mil  moiIcM  or  improTin)t  (hem.  (lA-U.) 

A  good  deal  of  di  aininir.  parins,  and  burning  and  liminic 
has  been  done,  and  also  irriipitlon  in  several  ptiu-i  %.  A  cood  di  at 
of  low  sod  embankment  aking  the  northern  inn  rf  tne  coast, 
especially  at  Koeshatl,  by  Hesketh.  It  wa»  prc.fc-eti  wme  vrar» 
f>go  to  embank  Lancaster  and  UWeruune  »ands  by  w'hich 
nearly  40/KX)  acres  of  sandy  soil  would  have  been  gained  at  an 


expense  of  lAO/noi^  or  acconling  to  some  much  leas :  bat  < 


r^ 


to  the  dltnciUty  of  getting  the  anuiU  mopriettsrs  o         

other  triAtng  interest*  to  agree,  the  idea  was  dropped  aithe  time 
and  not  resumed.  The  pioposed  modes  of  procedure  A>r  this* 
and  other  Intended  cmhankmenu,  are  given  in  the  report. 


n  already  given.  (4549.) 


HoBcoe,  of  which  some  oci  01 

1 1.   L/ W  Slock. 

Cattle,  the  I.«nrashirc,  or  lonic-homcd,  made  the  basis  of 
BAkcwell's  improTemsmtii ;  a  good  many  short-homed  also 
bred,  when  the  dairy  is  the  oktJect.  Larger  grass  torus  near 
the  populous  towns  furnish  milk,  the  smaller  ones  butter, 
and  the  remote  fkrros  chee»c  100  oows  kept  in  WakeHeid'i 
dairy  near  I  iverpool.  Cheese  made  rcsemhlca  that  of  Che- 
shire, and  chier'y  (V«n  thr  long-homed,  or  native  breed. 

£iA(«p  not  very  common  in  this  district. 

Iforsri  wnr  generally  bred  of  the  strong  team  kind,  stoat 
compact  saddle  horses,  and  middling  siac  and  bone  far  the 
Tff~  <u"^  n*'*^'  coaches. 
IS.  Political  Economy. 

Roeds  liad  in  most  ulsces,  owing  to  the  want  of  nod  mate- 
rials, and  the  moist  climate.  In  the  coal  tracu  aboat  Man- 
chester, Bolton,  and  W'igan,  the  roods  are  all  psved,  as  It  waa 
thought  no  other  would  stand  the  heavy  tiafBc  on  them. 
These  pevid  roads  arc  said  to  be  the  moat  expensive,  and  moa 
disagreeable  of  any  ;  but  th<  y  have  hare  no  other  kind  of  ma- 
terial that  wiU  stmd  heavy  cartage. 

An  ingenious  road-maker  in  ibe  neigbboorliood  t^  Warring- 
ton has  of  late  exploded  ihe  common  convex  form,  and  adopt- 
ed that  of  one  inclined  plane ;  the  inclination  just  sufficient  to 
throw  otf  occasional  water.  The  road  between  \^'orslcy  and 
Chowbeat  was  made  fai  this  form,  but  it  was  found  not  to  an- 
swer, as,  though  It  threw  otf  the  watn,  high  and  heavy 
laden  waggons  were  exposed  to  much  danger  of  being  over- 


Various  canals  and  iron  rallwrys ;  thoae  of  the  Earl  of  Brldg- 
water  the  most  celebrated,  but  others  of  recent  date  mote 
extensive.  Many  dift*vrent  manufkcturcs  ;  cotton  in  lu  difikr- 
ent  branches  the  most  important  ;  also,  woollen,  flax.  Iron, 
ami,  in  short,  r.lmoM  as  great  a  variety  as  in  Dcihjshire-  Kcvc- 
ral  agricultural  bocletlcs ;  that  of  Manchester  established  la 
1767. 


78ia  The  ISLE  OF  MAN  contaiiu  about  SSO  iquare  miles.    {Edin,  Gax.  18S7.) 


the  north  part  of  the  Island ;  wheat  was  fiarmcrly  not  eidtlvalad 
on  account  of  a  ptvjuilice  which  prerai'ed  respecting  its  llabl- 
iity  to  be  infected  with  the  smut ;  large  crops  are,  however, 
now  raised,  of  the  cleanest  and  beat  quality.     Barl^  and  oats 


Flax  unA  hemp  are  ^ro^n  in  rich  "ncloMircs.  Many  of  the  tiner 
sorts  of  fruit,  nowevcr,  cannot  be  renied.  The  iJieep  are  small 
nnd  hanW,  and  their  tiesli  is  rxce.letit ;  the  wool  («a  particu- 
lar bnc«l,  calUd  the  I^oughton,  is  thought  of  a  venr  superior 
quality,  (ireat  mmibers  or  cattle  are  fattened  here  (or  export- 
ation ;  and  30,1100  h«)gshe.^ds  of  butter  aie  sent  to  England  an- 
nually. Poultry,  egKS,  and*  tish,  nre  abundant  and  cheap. 
Thin  oatcakes  are  the  usual  bread  of  the  inhabitants. 

Political  Ernrnmtt/.    The  roads  to  the  prlniipal  towtu  are 
tolerably  good,  but  the  by-w«vs  are  almost  impassable.     The 

island  is  considered  healthy, '1    "   "    '  '    ""     ' 

tain  a  great  age* 


aUhy,  'and  the  Inhabilants  gcnmlly  at- 


1.  Geographical  State  and  Circunutancet. 
""      '>  supposed  the  mos^t  ralnv  in  the  kin^tdom. 
trnrjaa  an 


Oneral  Virm.  The  bitcriar  is  moantatoMms,  ri<lffM  of  ^iU« 
being  separated  by  high  tal>le  lands  1  the  climate  is  moist,  with 
ftequent  foffi ;  snd  the  soil  is  chiHIy  loam,  on  a  bottom  ofstitT 
clay.  No  mintTsU  of  any  consequence  are fsund  on  the  island, 
except  lead,  and  tome  copper,  and  iron.  Umcstonc,  thin  blue 
slate,  greywiicke,  and  granite  are  found  in  several  pl/icn ;  nn 
immense  tract  called  the  <'urragh,  which  was  formeil.t  a  bog, 
extends  nearly  across  the  Island.  It  now  product^  ex«fll«»nt 
crops ;  but  an  extensive  stratum  of  p<-at  i«  still  found  undtY  the 
gravel  and  clay,  containing  trunk*  of  vit*  Ur^e  oaks  and  pines, 
which  all  lie  in  one  direction,  as  if  overturned  or  deposited  by 
a  common  impulse. 

TIte  Duke  of  Athol  was  formerly  lord  proprietor  of  the  whole 
isl.ind,  liot  the  sovereijcnty  «as  purchased  ttam  hliii  by  the 
En  i;li%h  govern  men  t,  l.r.5. 

AfirictUturt  has  of  late  ye.irs  ma<!e  some  progress,  though 
neirly  two  thinUof  tlie  island  still  letnain  In  a 'i.\tec-f  na'uie, 
and  are  only  used  for  grazing  ;  there  is  a  ^ood  dc^l  of  wood  in 

7814  CHESHIRE.  Gtto.GdO  acres  of  verdant  surface,  exclusive  of  upwards  oflO^OOO  acres  of  naked 
sands  in  the  estuary  of  the  river  Dtie.  It  is  one  of  the  most  productive  ffrass-land  districts  in  the  kingdom, 
the  graw  reUining'  ita  growth  and  verdure,  in  a  great  decree,  durins  the  whole  year,  owing  to  the  moist- 
ure  and  mildness  of  the  climate.  The  department  of  husbandry  In  which  it  excels  is  cheese. making  ; 
and  it  is  also  noted  for  iu  salt. works  from  brine  springs  and  rock.  {Medge$'  General  View^  171H.  Hoi- 
laiuTi  General  View,  1806L     MarskaVs  Arview,  1809.) 

a  •  mofl*  enllghtefied  view,  of  Hi  advantaaea 

brings  with  him  the  roeena  and  the  disposition 

to  try  expcrlmenu.  and  to  give  to  his  new  acquisition  its  greatest 
value.  He  feel*  the  want  of  comforts  and  conveniences,  m  hlch 
ctistam  had  rendered  toniliar  to-a  former  occupier ;  he  builds, 
drains,  and  plsnU  {  and,  by  his  spirit  aiul  example,  stimulatea 
all  around  him  to  Increased  aaatlona. 
3.  Buildings. 

Many  noble  mantlotu,  Mpeclally  that  of  the  Earl  Groavcnor, 
at  Eaton. 

Farm  huUdinga,  on  the  large  dairy  fimms,  in  the  middle  of 
the  coimty,  extensive  and  convenient ;  in  other  places  the 
reverse,  and  crowded  hi  villaces  ;  old  buildings  of  died- work, 
wattled  work,  and  clay,  .tnd  corer'd  «ith  thatch:  mw  of 
brickand  slale.  An  excellent  set  of  huildh^g*  {Pg  lllV.}  haa 
becm  erected  at  Bromfield,  near  ^N'axrlnctun,  on  the  estate  of 
Sir  P.  Warburton.  "  A  gentle  descent  from  the  ground  at 
the  front  of  the  house  has  afTordtd  Bcckt  tt,  the  occupier  of  thia 
farm,  the  opportun.tv  of  conveying  from  a  pond  [a]  a  small 
straem  tbroogh  the  'fisrm  yard,  with  whtch  he  Irrigates  the 
meadows  below  the  ImildlnKS.  The  *uperior  richnc»  of  vege- 
tation in  these  meadows  fbmiahes  atiundant  proof  of  the  ad- 
vaj<*>P»«hirh  lUrkett  <<Mr<«M  fSrom  avsiltng  himself  of  thk 
asa 

J  ■<  hh1*  farmcu,  **  nw- 

lal  ■  .  ,jM>nLi«  It),  i*r*«hrtj. 

Ai,       ..  ,..  -..  a:      y  ...  I   T,.,r-,.ui;     l" ,   ,  SiT>.    ■Jth  *\wf  p«r»  MM. 

\m  Ch'  ch»^^  i^et  il  k*  biken  mt  J  the 

iitK-hwiiejtfid  taklng^rMim  17^  ktAlti  te  cfaMwe 

itjur  wiih  i»  odUf  UTnJff  [&!■*  iiantry  flOl.    TTw 

|H|  Fulo^t^  i4  LliettHHfc  rlih'fli  noHiMried  *ltb  Ut* 

'  .1  Ewt  thTivilftcs  Drih*lJi««e^inil  (Ill^sdHlaK* 

U4  (l^U  v«>h'hiMw>,  i*iih  Np^cn-hfitti*  vmt 

111,  i|iL|v  ra  ^||fiii.panii  (I*'],  hiilcr    tbr  ^g 

ilfj,  pUrc  for  .^tjri^HJ.  rn^^iU),  "^^^ 


General 
ed  with  wood. 
coimty, 


an  extended  plaite,  spiiarently  thickly  coivcr- 
Barrcn  hills  on  Ihe  eos-cm  margin  of  the 

£af/«chieAT  clayey  or  sandy  ;  clay  prrrall*,  but  very  generaUv 
the  two  earths  blended  toffelber,  jtroducing  cla\ey  loam  and 
sandy  loam. 

Suiituil  chiefly  clay,  or  marl ;  but  also  nmmel,  foxhcnch,  gra- 
ve', or  red  rock.  Kammel  is  a  composition  of  riny,  sand,  gravel, 
and  oxide  of  iron ;  tt  is  in  strata  nf^  f^om  elehteen  to  thirty 
Inches,  on  whlte.colottred  sand,  or  clav  marl.  Foxbench  is  Iron 
ore  or  oxide,  which  crumbles  to  pieces  when  ex|KMed  to  the 
air  ;  but  Is  hard  and  rocky  when  untter  the  stoii,  and  is  more 
Injurious  lo  trees  than  raramd,  as  it  cannot  he  penetrated  by 
their  roots. 

Mhterai:  Foatil  salt  and  ooal  both  extensiveU  worked. 
There  is  also  copper,  lead,  and  freestone,  hut  very  little  lime- 
stone.  Salt  Is  made  fhm  brine  spriiigs,  as  at  Droltwich  (771)^), 
and  from  beds  of  fossil  salt.  The  feriner  have  been  worked 
f^em  time  immemorial,  and  the  Utter  ttma  aboat  1670.  By 
I  of  ^"      ■  


oanalh  employed  in  mintaiib  the  rock  is  obtained  in  masocs  of 
cansiderabte  sixe,  dtfTering  in  farm  and  parity.  The  parer 
rock  Is  pounded  and  nard  withoat  other  preparation ;  bat  the 
less  pate  b  diasolvcd  and  refined  In  the  same  manner  as  brine. 

Water.  Several  rivers  and  meres :  the  former  ore  very 
muddy  af.er  ralna,  and  not  remarkable  Ibr  the-  tish  ;  hot  the 
latter  abound  in  pike,  bream,  perch,  dace,  and  eeh. 

«.  Property. 

Few  counties  of  cqoal  csicnt  with  so  many  wealthy  land- 
owner*. Fifly  proniieton  resident  in  the  county,  with  estatea 
of  fVom  thre  ■  to  IO,iXNV.  a  Tcar,  and  as  many  fVom  one  to  30001. 
"  From  the  advantage*  whU-h  have  been  derived  fVom  trade, 
and  ft-om  the  eHiecta  of  the  increase  of  taxes,  which  have  pre- 
Tented  a  man  living  with  the  same  degree  of  comfbit  on  the 
same  portion  of  land  he  could  formerI% ,  many  of  the  old  owners 
have  been  induced  to  tell  their  esUtcs.  and  new  proprietora 
have  spread  theraselvi-s  over  tlie  countrv,  very  dtflerent  in 
their  habits  and  pr^tidlces.  It  may  be  doubtfol  whether  the 
change  on  the  wliole  has  been  dlsmlvantageous.  fjmd,  when 
trandi-TTed,  U  gcneral!y  Improved  by  its  new  inmessor.    >*'llh 
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Paet  IV. 


comist  of  a  cow-honn  (SOI,       -       ,--„ 

cow.hotue  (32),  (bdder-bin  (33),  cow-hoiue  (34),  co^l-^g[ {35), 
thmhlnff-floor  (36),  cam-btn  (37),  com.lMg  (38),  corn-b; 
(39),   thmhbui  floor  (40>,   com-bag    (41),    c«rt-hoi    ' 
Knnary  above  it  (48),  subk  (43),  aubleor 
out  (44). 


doable  cam-haaat  (31),  double 

.baRf- 

-  i-baic 

.  whh 

r  calf^cot  (44),  calf- 


naila,  on  •mall  span  fixed  to  the  Isick ;  they  an  aftenravds 
painted,  and  fine  white  tand  thrown  on  while  the  paint  l»  wet, 
which  Ki««*  the  whole  an  appearanoe  of  the  soon  bcaotifbl 
free<tODc. 

4.  Occupation. 

Farm*  vcn  unall ;  a  (creat  man;  under  ten  acres ;  onij  one 
or  two  at  350  or  400  acres;  ezclo^nR all  tboae nnder  ten acrca, 
the  averofce  of  the  county  may  be  aercnty  acrac  LarRe  and 
•mall  fannvn  completely  dimrent  charsctcri ;— dilftrBnc  in 
their  habits,  and,  by  conacouencc,  in  their  idea*.  Jndwtry  and 
eudlcDt  inanaxement  of  the  daln -women  of  this  county  much 
to  he  commended ;  ieaMs  generally  for  eCTcn  years. 

5.  Implt^nents. 

Rotherhara  plough  and  other  good  Implcnienta.  A  diort 
strone  ic;the,  with  a  blade  twenty  Indies  in  lenitth,  and  con- 
care  In  the  middte,  is  used  for  tcoo|>ing  out  the  crowna  of  ludi 

&  Arable  Lands. 

In  small  proportion  to  the  pastures.  Cabbages  •  pood  deal 
mItlTated  for  cattle.  Carrots  near  Altr1n|{ham  for  dw  Man> 
chcoWT  mniket,  and  also  seed  for  the  London  seedsmen. 
Onions  alio  for  the  Lancashire  markets.  The  soil  about 
Attrinxhain  dry  and  loamy  ;  the  carrots  \aXKt,  coaoe,  and  fit 
onW  for  horses  and  cattle. 

7.  Grau. 

Natural  meadows  numerous,  rich,  and  fatile.  Th^  are 
situated  on  rlTcrs.  which,  from  the  mauency  of  heuTy  rains, 
overflow  and  enrich  thenu  Extent  or  uptmid  pasaurc  tot 
considerable ;  that  on  a  tolerably  stiff  clay  sott,  cqiecially  with 
a  iul>stratura  of  mart.  Is  reckoned  the  best  for  the  dairy :  more 
milk  may  be  had  from  cows  paatured  on  a  rich  loamy  soil,  but 
it  is  e^eemed  inferior  in  point  of  qualit*.    Many  faiiiwas  rom- 

C'n  that  their  land  U  too  rich  for  the  dairy,  l>y  which  the  ad- 
ve  properties  of  the  cheese  is  diminished ;  6edine  of  cattle 
Uttle  prarttwd. 

8.  Gardens  and  Orchard*. 
Goodfanlenstomortofthefiurm-housBS.    **  All  die  varieties 

of  raspberries  currants,  strawberries,  and  gooseberries  are 
to  be  met  with  in  the  fiim  and  ootta|{e  gaidcns  in  Cheshire. 
The  culture  of  the  latter  fruit  has  been  pfrtlculariy  attended 
to  of  late  jears  ;  and  there  axe  several  moecix)||s  in  dtfHsrant 


pAits  of  the  county,  where  small  premliuns  are  adjudKcd  ti 
""   ■  *        gootebcCTies  0 

^^ HI,  such  as  th- 

teny,  and  plum,  are  likewise  grown  in  abnoat 
Of  the  latter  kind,  the  damascene  plum  Is  by 


I  article  of  conaidetafale 


CaHagn  much  the  same  as  in  other  counties :  ImprovlBc 
with  liie  one.  All  the  intellisent  persons  whom  Dr-  Holland 
converMtl  with  have  invariably  found,  that  the  attachment  of 
a  small  portion  of  land  to  the  cottai(c  of  the  labourer  has  been 
the  direct  means  of  rendering  his  situation  in  life  more  oomfiart- 
able  nnd  easy,  and  of  inducing  those  habits  of  honest  independ- 
ence, of  temperance,  and  oflndustrr,  which  Are  most  efBca. 
clous  in  promoting  the  happinew  or  individuals,  and,  conse- 
qucntlv,  the  ceneral  interesU  of  locielT. 

LfOrd  Ptnrkyn't  poiMry-hotuea,  at  Hlnningtoo,  are  supposed 
the  most  magnificent  that  have  ever  been  built.  Tney  are 
united  in  a  building,  which  consistB  of  a  handsome  regular 
front,  extending  about  140  i^:  at  each  extremity  is  a  neat 
pavilion,  with  a  large  an-lied  window.  Thirse  pavilions  are 
united  to  the  centre  of  the  design  bv  a  colonnade  of  small  cast- 
iron  pillars,  painted  white,  which  support  a  cornice  and  a 
state  roof, covering  a  paved  walk  and  a  variety  of  dlfDerent  con- 
-   ■■•   ■  <■  -    '1  .'■■■      r  -  1    .     •-    .  -  -"he 

«3^s,  r.     ■■[,.  H^l-.-    irt    ,1,1     .1     ,.|M.  *-*■■'■.     M  -:    |..     .■!'.     I    ■.!.!■    '1  ,     md 

ilii-  fVftiiilinH  Ki^-ETi .    |i<  ^iv(  miil*l;c  i>i'  i5a-  Fruiii  ai.-  l'^.^\^T  ]iand- 

mrllW  iJottr  cOltiEnrtSj  iliul  fmif  pIl.'LiN-T.,     ■i.Jii'iiiriiPit£    lik.^^  !•  P  a 

efwn  Lew  *rM]  *  *:a(*  p*fr  andifr  w  Li  I  ■  tk  —'<  t  Ijd  w >  f  n  f\-n<  c  i.l  u  1 1  ms 
it  a  iKlwiinil  IrKu^r  |r«rt  lUtErj  qn  arn  i-Ldc  lof  tl^Jri'  ptu  ■■  an 
pad    funsi  id; 
I  ntdt  kllrh- '  .  BO 
J  in  nurl!  blj{h  rwilEV^Tbat  II  h  ttfU^rt^ir     to 


dirul" 


t,    TdU  Itvnt  III  Ihi'  dlem^cr  or  rbcint  of  a  iargr 

i"oIehi 


Uihlnd^  muiid  hUi^t  «hEf?  It  bIauj  I 

IU-. 

fotln!  t^ 


U  neaUrlNlfdi  ttml  hju  u  eJn:ul4>  pond  bUxI  iikimp  In  i 
ollu  Tne  wbidf  IVtxitJ  Idwanb  a  rjfb  Uitu  ti«ld  oi  , 
cailtd  Ibi' PDuEti?  pAddOrt^  Jjiwliirh  the  poultr]:  lisvc  I;:- 
Id  -nntik  alvHit beTVBfli  mnids*  ll  li^p|tfiiHi whiff  tW  r*v 
«ss  1 1^^  Iq  I«  tlwlf  d  Jnn^r^Elinei,  st  one  E)^c1«'k,  A I  ibL '  i 
•  Ufli  rli^n,  apd  (lie  lie^wilfuJ!  i^'Stv  in  tli(  emfrt  i*.  cij,- 
TlH-  THwKrj  liehfcf  Ihm  motth  watili-j^  H  thp  f^ddrV. 
kni]L*tne  l«7  ibeHunJ  af  Urn  la^LI  that  ihnkr  rv^wt  1j  i«:i'. 
thrm»  II*  snd  ran  JKufi  aJL  carriiin^  :iivd  nuTh  In  at  th"  ^ 

At  thai  rimi^  tb^  were  «l>«n3i  ^''0  ppaliri  <if  dil1«ent  t  li - 
ihe  fi^Ht  nnd  althuujfh  ki  Htit«  a  tiutn'ttrr,  \h^  w^xJjL'i 
«witTl  1*  kejjt  H  irt^-  rWisi  and  tlrjpT,  ihat  heK  a  <pprk  of  iJi: 
to  Ivc*  ■^i-'n.  ThU  jwidirir  vlnrt  U  built  rf  iJtidkt  tunrJjTii 
|ii:.i(trE  ns«i  f^nfT1btv9.  ^il  \ht  I  inlets  and  jBflil»  n^lhc  ni^ir 
-to  liwtowij  hut  ih«  hrirkf  ari'  iiol  WTii  Mii<|  at^  <xrrerHl  " 
tT^iii4»  k  rtlii|  >ii4  ilviil  riif  ^'Aiv  rimii  lib  liirdiddy't  t^<^  < 
t\  -jm     'i'M  -r  iJiirnert  ( U<^U  ^ninl  and  (Wicittd  « iili    i 


tho4e  who  produce,  out  of  their  own  gardens,  | 
tite  greatest  wei|^.    The  common  ftuit  trcei 
apple,  pear,  cheny,  and  | 
everv  garden.    Of  the  latt 
much  the  most  common ;  and  la'  i 
profit  to  the  cottager. 
OrcMardt  not  numorons,  and  rather  on  the  dcoUne. 

9.  Woods  and  PUtntaHons. 
Few  of  large  extent,  yet  the  quantity  of  timber  very  g 

exceed*  what  would  be  a  fair  average  for  the  kingoL . 

larxe.  In  the  northern  and  middle  parts  the  number  of  traca 
in  the  hedge-rows  and  coppices  i«  so  considerable,  that,  from 
«>me  points  of  Tlew,  the  whole  county  has  ttie  appearance  of 
an  extensive  forest.  The  most  considerable  ancient  woods  in 
the  Earl  of  Stamford's  park  at  Durham  Massey.  Pew  snots 
can  boast  such  an  assemblage  of  stately  oaks,  elms,  and  beeches. 
During  a  storm  of  wind,  on  the  81st  of  January,  1808,  several 
hundred  trees  were  torn  up  bv  fhe  roots.  One  of  theae,  when 
barked,  contained  403  f)wt  of  timber,  and  was  sold  at  six 
shillings  and  sixi>ence  per  fbot.  to  the  extent  of  3734  ^cct.  An 
elm  blown  down  at  the  sante  time  measured  146  feet.  A  colo- 
nj  of  herons  had  for  ages  fixed  their  residcnoe  on  tlie  sununiu 
of  these  trees  ;  but  on  one  of  them  being  torn  up.  tliey  rctrcatsd 
to  a  neighliouring  grove  of  beeches,  where  thqr  nave  ever  ainoe 
erOoycd  a  secure  abode. 

A  i>laHtatioH  of  1000  acres  at  Taxall,  F.  Jodrell.  Esq. ;  it  was 
planted  by  White,  the  landscape  sardener  of  U'oodtanda, 
Durham,  at  five  pounds  per  acre,  half  the  trevs  to  be  firs.  Ex> 
len«ivc  plantations  by  Aaltton,  on  Ddantore  forest. 

U'hltciy,  an  ingcnioiu  tanner,  at  Ashley,  near  Knutalfaid, 
made  some  experiments  a  few  years  ago  with  the  twigs  ana 
ends  of  the  boughs  of  oak.  as  a  substitute  for  the  bark.  These 
ground  down,  and  used  in  the  same  way  as  the  bark,  mani- 
nsted  strongly  astringent  propertirs:  but  the  ncceasitv  there 
was  found  to  be  for  their  immediate  application  took  awi^ 
very  greatly  from  their  value ;  and  tlteir  use  is  now  almost  en- 
tirely  discontinuid,  thongli  the  plan  at  that  time  was  adopted 
by  several  other  tanners. 

10.  Improvements. 


Draining  a  good  deal  irractiaed,  Gspceiall^  with  bricks  and 

liming,  alto  prac „ 

advantaf;v,  rhicfly  by  altering  the  texture  of  the  soil,  as  that 


'artng  and  buminu,  marling,  sanding,  claying,  an_ 
....     --^       -  degrees  of  extent.    Sand  of 


iractised  to  difTcre 


Xiwad    rlfn.-t  ant* 


used  c-ontaiiu  no  calcareous  matter. 

]].    / 

I'n-  "  I ituT^  «f  the  1im|r  ac^  shart 

hor  .  i\.      '  .'  ihiit^.    ^HHJ^'oHiilkU**  WaiAf 

'-it  wblrli  »TT>  iTiird  (HI  thr  Ckrtn.  C*!*"  T*fll^  ft^^*^ 
I  ItiTS  and  M  I'fTf  ^^i»iilJ  pritto  IT*^  Ifljltr  t.'i*«fc 
H-iidi  »].«  ntlddli'cf  VciTemltw;  fwmiueil  t<i  |fo dfv tin 
r<  Ti}  ilHrit  I  Lmt?  rf  etirlju:  r  BKut  ils^  ftmck,  whs4i), 
I  I'm!  itTAv.  Ns>  And  CTuJi^  urti-    T>H.-1woiervuK 

-f:!'*'    rilT    tiuhd   t       .       _. 

I  .itt^T  F  pnJ  ffniKti*T  ^^^nrra^l  *    , 

N^^t  ttmw  I*,  Eluit  mofn  than  iW  uravl  uw*  wtt  tv 
iM'hLLTB  fhe  rr^im  of  wtwa  vhea  ao  fM;  baft  n  ^  '  ' 
-  If««in3  hiql^  more  whi  .  , 

le>*  etf  thmsit!  rfffM^b  HfhAdlniC  it.  TlmCi  f 
..rf  CaiTlnt  llJj  ciim  J  aCid  fjTftifl  odelng  *  .  ..  .  „ 
iiTTif  fii'oUttd  w  c  I'MirtleaiSTWIr***!**-  Tlie*»wa 
.1  ^[itiinniiDEliin  '-a,  Imrr  pAMur*  Md  n«ac  ifM  ^444" 
Hit  ttno^-lock  in  tti<-  irofniin^^  in6  hnuriHl  fecfda  llwut 
I  he  a.firTU*Kia  I  he  w  uifrr  (Ibnju^h,  or  waV\m  If  9vrf 
I  kci n  [via  til  ivlum ;  hut  hnve  iu»  ftiddpr  In  Iha 
lUi  f^  w  irnWt  tmt  Id  A'^I^  ^^'  irx'd  i  nudiUiiti  ii  1 
Mch  nllulElnl  Trt,  In  i<ttitrf  [hut  thc^  n<4Vi,  a^lht  l«Tia 

■*i'V  i"^  tm  if  n  I'flf*  it  ttof  in.  uni^  nWjIkm  pTw« 
t  Id  £]'&<»,  ikr  h^i  Ip^^  tm  murh  iLriiil  vlih  barlff 

4  I  im^  liiup  l^fnif'  thr  wwli  ini-o  fii  II  ni  I  It . 
,^ditid4:i;  juiiI  ^i*eilldi  larnkii  uv  Elir  kinds  <if  £nki«i 
<!Mevn>('d  3«id  mtil'iwd  Ul  t.h**h.tFeH    "JW  fmmrs  H 
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iMully  idTcn  to  tlM)  oowt  when  the  atttr-gnm  la  oaMtuMd ;  It 
U  Mnwtimn  circn  in  the  KnifiK  to  cowt  that  ham  newly 
ralTcd.  TIm  Iatkh  kuftar^loai  c«lihai|«  haa  bc<n  oocarioniHy 
lued,  when  the  pa.'.iurea  bcKin  to  fail  and  the  aftcr-Kras  U  not 
ready ;  a  c  lrcuin>«anc«  which  fre<]uentlj  happen*,  especially  m 
dn  weatlur.  Tuniip*  arc  k'^<^*  '<>  *^  cattle  in  the  winter, 
while  thej  are  feeding  on  otraw ;  and  a«,  at  this  time,  no 
rheeae  U  made,  anv  objection  to  thi-ir  tite,  ftom  the  flavour 
the;  n\re  to  ihr  milli,  is  of  little  ron.oc<]UL-nc».  The  reporter 
made  eiiquirim  from  ttrreni  Cinncrti  with  a  view  of  aacortain- 
intc  whether  tlie  «tall-(lN-dini;  of  their  miUh  cow*  miftht  not  be 
continued  durinK  the  whole  year,  but  be  finind  the  general 
milnion  to  be  a|(ain»t  thii  practice ;  thouKh  it  did  not  appear 
that  an;  experiments,  lufHcicnt  for  the  cleciftion  of  the  point, 
had  tUt'hrrto  been  made.  It  wu  niKXVktcd  to  him,  how- 
ever, that  it  would  be  an  improvement  upon  the  prewnt  ma- 
nagement, to  let  the  cows  oand  m  their  houict  during  the 
heat  of  the  day  in  summer,  vrhrre,  by  icivin;;  them  a  few 
cabbaicn  or  tares  the  milk  would  t-oiitinue  formtni;,  and  the 
cattlebe  defrnded  from  tlic  gad -fly,  which,  by  torroentinc 
them  in  the  fit'tds,  frequent^  injures  both  the  quantity  and 
quality  of  the  milk. 

Ttmi  of  coVriMK  March  and  April.  At  calvinpt-time  the  oow- 
man,  or  the  master,  are  ftvqucntiy  up  two  or  three*  limes  tn  the 
roursc  of  a  niicht,  to  »ce  whether  any  thing  is  anil»s.  The  racks 
•nd  manicers  are  every  day  well  cleaned  out,  while  due  atten- 
tion is  pAid  to  the  B|ipetite»  of  the  dlfTerent  l)ca»u,  and  the 
quantity  of  food  is  covemed  accordingly.  ^Vftcr  thi*  is  done, 
the  master  hlmseU  gctterally  goes  round  from  stall  to  stall 
Just  before  bed-time,  and  adds  to  or  dimluishcs  the  quantity  of 
radder  as  occasion  may  require. 

Im  mukittff  bmUtr  the  wlwie  of  the  milk  and  cream  ia  churned 
together.  Theese  made  from  the  whey  pressed  from  the  cord 
used  in  making  cheese. 

drnt  mmkitm  has  remained  sutionary  In  Cheshire  far  many 
years:  bat  sice  of  cheeses  sixty  pounds.  Cows  milked  during 
Hunnier  at  six  o'clock,  morning  and  evvninK-  "  The  evening  s 
nilk  (of  suppose  twenty  cowsj  having  ftCood  all  the  night  In 
the  coolers  and  bnus  pans,  the  cheti>e-maktT,  in  summer 
about  SIX  o'clock  in  the  morning,  carifully  Nkims  offtlie  cream 
from  the  whole  of  it,  obtavlng  first  to  take  oM'  ail  the  froth 
and  bubbles,  which  may  amount  to  aliout  a  pint :  this  not  being 
thought  protier  to  be  put  into  the  cheese,  ^ors  to  the  cream 
mug  to  be  churned  for  butter,  and  the  rest  of  the  cream  is  put 
Into  a  bran  pan.  While  the  dairy -woman  is  thus  employed, 
the  servanu  are  milking  the  cows,  hitving previously  lighted  a 
firetmder  the  fumacv,  which  Is  half  full  of  water.  As  soon  as 
the  night's  milk  is  skimmed,  it  Is  all  carried  into  the  cheese 
tub,  except  about  three  fourths  of  a  Irass  pan  flill  (three  or  four 
gallons),  which  is  immediately  placed  in  the  furnace  of  hot 
water  in  the  pan,  and  Is  made  scildlng  hot;  the  half  of  the 
milk  thus  heated  In  the  pan  is  poured  also  into  the  cheese-tub, 
and  the  other  half  is  added  to  the  cream,  which,  as  before 
observed,  was  skimmed  into  another  brass  pan-  By  this  means 
all  the  cream  is  liquified  and  dLssolved,  so  as  apftarently  to  form 
one  homogeneous  or  uniform  fluid,  end  in  that  state  it  b 
poured  Into  the  chcesi  -tub.  But  before  tliis  is  done,  several 
Dowls  or  vessels  frill  of  new  milk  will  gvnetall>  have  bei-n 
poured  into  the  chee84>-tuh,  or  pcrh.iiM  the  whoio  morning's 
milk.  Care  is  taken  to  skim  ott  all  the  abr  buliblcs  which 
may  have  formed,  in  pouring  the  new  milk  into  the  cheese-:ub. 
The  night  and  morning's  mUk,  and  melted  cream,  being  thus 


,    the 

rennet  and  coloaring,  or.  In  the  tcnna  of  the  art,  to  be  set 
together.  The  rennet  and  ooionring  being  put  into  the  tub, 
the  whole  Is  well  stirred  together,  a  wooden  cover  is  put  over 
the  tub,  and  over  that  is  thrown  a  linen  cloth.  The  usual 
time  of  coming  is  one  hour  and  a  half,  during  which  time  it  ia 
frequently  to  be  examined :  if  the  cream  rises  to  the  suiface 
before  the  coming  takes  place,  as  it  often  docs,  the  whole  must 
be  stirred  together  so  as  to  mix  again  the  milk  and  cream,  and 
..-•.         ;^__  __  ..  _,  _  .. .._         igulatlon  commences.    A 

r  the  tub,  with  the  cheese 


laddar,  he  will  forward  the  coagulation,  If  it  ia  found  to  be  toe 
long  In  fbrmlng. 
TV  turd  Uin  the  * 


t  mat  flaa  brvkt  bv  the  knlfo  and  hand% 


long  In  fi 

TV  turd  it  In  the  mtxt  ploc*  brukt  bv  the  ki 
and  then  left  half  an  hotv  to  subside;  then  it  b 

the  curd  brak«n  by  the  hand,  and  the  whey  la 

tub  as  it  drains  from  the  curd.  Afterwards,  the  curd  la 
broken  in  a  brass  pan  and  salted,  and  next  put  Into  the  cheese- 
vat,  and  preocd  with  a  uxty  uound  weight,  till  all  the  whey 
is  rcnwved.  It  is  then  again  broke,  washed  with  warm  whey, 
and  finailv  put  in  the  press  under  a  weight  or  power  of  about 
14  cwt.  After  being  forty -eight  hours  m  the  preu.  It  Is  put 
In  the  salting  tub,  where  it  remains  three  days  covered  wttb 
salt :  it  is  then  taken  out  and  plact-d  on  the  salting  benches* 
where  It  b  turned  once  a  d..y  ;  it  is  tlicn  washed  in  warm 
water  with  a  brush,  and  wiped  dry  with  a  dolh ;  In  two 
hours  It  is  smeared  over  with  whey  butter,  and  then  put  ha 
the  warmest  part  of  the  cheese-room.  In  the  chcete-room 
It  Is  wdl  rublied,  to  take  oil'  the  sweat  or  ferroenUtion  wUch 
taltes  place  In  cheese  for  a  certain  time  al\er  It  ia  made,  and 
tumco  dally  for  seven  days,  and  sroaarcd  with  whey  butter  ; 
afterwards  it  is  turned  daily,  and  rubbed  three  times  a  week 
tai  summer,  and  twice  in  winter. 

The  cAMse-nwwu  are  commonly  placed  over  the  cow-hooaes : 
and  this  Is  done  with  a  view  to  obtain  that  moderate  and 
necmsary  degree  of  tewipeiatore  so  essential  to  the  ripening 
of  cheese,  to  which  the  heat  arising  tnm  the  cattle  underneath 
is  supposed  very  much  to  lontrirate.  On  dairy  Airms,  one 
woman  servant  is  kept  to  every  tan  cows ;  these  women  are 
employed  in  winter  in  carding,  spinning,  and  other  house- 
wifery bushiess ;  but  In  milktaig,  the  women,  both  night  and 
morning,  during  summer,  where  large  dairies  are  kept,  are 
aasisiedlry  all  tlic  other  servants,  men  and  boys,  except  the  maa 
who  drives  the  team. 

Shetp  little  attended  to  In  Chcihirr. 

Hvriet  brought  flrom  Derb\shire  and  I/elccttcnhlie. 

Hot;;  a  mixture  of  long  and  short  eared  breeds. 

Pvul/n/  of  the  common  kind  abundant  In  moat  fknns  Ibr 
their  em.  Geese  kept  bv  the  cottagers  till  midsummer  or 
later,  and  then  soki  to  the  fiumeia,  who  iatten  them  on  thdr 
stultbl<  s. 

Dttt  to  be  found  at  many  of  the  brm-boutas,  and  at  toaw 
of  the  cottages. 

12.  Political  Economy. 

Koads  bad  ;  various  canals ;  an  cxtertaive  commerce  of  coal 
and  salt,  and  manufactures  of  silk,  woollen,  linen,  and  cotton. 
An  experimental  farm  estahlidicd  at  Waverfaam,  near  North- 
wich,  liv  some  gentlemen  and  farmers  of  the  neighbourhood, 
but  i*.  w'as  soon  found  so  expensive  and  losing  a  concern  as  to 
be  sb.indaned.  Those  on  the  plan  suggcated  by  Bailey  (7tk09.) 
seem  the  moat  likely  to  be  efTectivo  and  permanent. 


7815.  HAMPSHIRK  A  maritime  county,  which  includes  also  the  lale  of  Wight:  the  Utter  contains 
9*,tXX)  acres,  and  the  contiiienUl  part  of  the  county  968,150  acres.  The  climate  of  this  county  being 
remarkably  mild,  and  the  soil  in  many  i>laces  being  calcareous,  and  consequently  warm^very  early  arable 
crops  are  produced  in  some  places,  and  peas  grown  better  than  in  many  districts.  The  culture  of  the 
county,  however,  has  little  to  recommend  it,  either  in  its  tillage  or  pasturage.  Its  woods  are  extensive. 
{A.  and  W.  Driver'M  General  Hew,  ll9i.     Vancouver't  General  VietP^  1808.     Warner'$  I$le  qf  Wight, 


W.     Marthart  Review^  1817.) 

1.  Geographical  State  and  Circumstances. 

Climate  generally  mild. 

Sril  In  ilie  central  inu'ts  a  strong  flinty  calcareous  loam :  in 
other  parts  gem  r/ill>  irraveliy,  or  sandy  and  ralcareous.  The 
aoil  of  the  Isle  of  VS'lght  is  partly  a  clayey  and  calcareous  loam, 
and  In  port  lighter. 

Miturult :  none  of  any  consrqucnoc ;  potter's  day,  sand,  and 
buUding-stone  in  ditrervnt  placea. 

fVater  kcaice  in  dry  seAsons  in  the  chalk  dlKricts,  where  it 
la  preserved  in  tanks,  and  drawn  up  from  well*  3<iO  or  4U0  feet 
deep.  In  some  parishes,  after  a  long  dry  autumn,  there  has 
been  more  strong  lieer  than  water.  A  good  deal  ef  fikhing  on 
the  const ;  of  eels  after  floods  in  the  smaller  streams ;  and  some 
lish  ponds  on  BngiUiot  Heath. 

2.  Property. 

Largest  entafca  on  the  chalk v  districts  i  largest  HOOfV.  per 
annum-  Great  bulk  of  the  lands  held  and  cultivated  by 
veomanrv ;  tenures,  copyhold  and  leasehold,  from  the  superior 
lords  or  neeholders. 

3.  Buildings. 

Houses  of  urdprictors  nvroerous :  (krm-hooMs  mostly  of  greet 
■ntlquit>  ;  iho*e  of  the  larger  kind  we.e  formerly  grange  or 
manor -).ou.«c»;  oul-bulldlnf(s  numerous,  and  generally  ruin- 
otM  ;  coiiiues  often  of  mud  {ptmriti.eal)  walls,  hut  lietter  on  the 
whole  than  in  some  other  countiea.  Some  fanciful  rustic  struc- 
tures ao  kheiters  or  temporary  lodges  for  catt:c,  in  the  forcrt 
dlarict.(  Ph.  1113.) 

4.  Occupation. 

farms  various,  rather  small. 

5.  Impletnents. 

Hampshire  plough,  an  extraonlinary  bulky  clumsy  atroc- 
ture;  the  Suttulk  plough  is  ut-ed  in  the  southern  parts  of  the 
countv,  and  in  the  Kle  of  Wight.  The  iiatmt  Hampshire 
wagiron  informed  by  uniting  two  carls,  corr.sjMinding  wiih  the 
fore  and  hinil  parts  of  a  waggon,  by  bolting  tltem  togtther. 
The  thrill  of  the  hmd  part  p%ue»  under  the  bed,  and  rc«t»  on 
the  pillow  of  the  fore-cart.  The  union  is  simple,  yet  so  com- 
plete as  to  render  this  waggon  as  strong  as  the  common  kind, 
nnot  stront^r. 

6.  Arabic  Land. 

Tillage  difficult  and  ex|>eiulvc  in  the  chalk  district,  light 
and  easy  In  the  vale  of  Avon.     Peas  a  good  ileal  cultivated  on 


the  chalks,  especially  the  Marlborcngh  gray  or  partridge,  the 
Chariton  and  ]K^arl ;  In  warm  situations  they  are  drilled  and 
often  sown  before  Chriatmas,  or  In  January.    •' . 
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mvsterystill  seems  to  hatigover  certain  propertksof  theae  pees, 
with  rcganl  to  Uieir  boiling  well  for  »oup  or  porridge;  good 
boilers  Mug  sometimes  sown  upon  fields  which  have  never 
been  known  to  refuw  yielding  a  produ<e  poaitessing  a  similar 
quality,  but  thai  effect  afterwards  cea-Ung,  and  a  hard  Indls- 
suluble  pea  has  been  produced  that  continued  for  several  suo- 
Cfsslve  i>eriods;  whilst,  on  the  other  hand,  land  that  had  never 
been  known  or  even  suspected  of  being  able  to  communicate  a 
boiUng  quality  to  its  peas,  would  unexpectedly  give  to  the 
produce  of  a  liArd  and  almost  Impenetrable  pea  all  the  pro- 
perties of  l>Hnu  e&celleiit  boilers.  Tlirough  all  the  cedar-oo- 
loured  sand  nn«l  gravelly  loams  in  Devonshire,  good  lioilcrsai* 
ktated  to  be  unifbrmW  produced,  and  in  continued  succeasion. 
Tlie  same  kind  of  soti,  and  in  every  respect  nnder  similar  dr- 
cuni!>tnnces,  in  the  Isle  of  Wight  will  only  occasionally,  and 
by  accident  aa  It  were,  produce  good  boiling  peas.  Somo 
opinions  seem  to  refer  this  eflcct  to  a  tiecullarity  in  the  teasomj 
but  this  cannot  stand  against  a  wdf  known  truth,  that  good 
boilers  are  prodund  every  wason." 
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STATISTICS  OF  AGRICULTURE. 


Paet  IV, 


<»w.hou»|3«),  fcykter.bin  (43),  cow-houac  (34),  cora-hiif^  {3A), 


r  (31),  double 


*h7^t!^-^^  ^^>'  *'?r!i:'»^  ^^V'  «>«T»-t»«  (38),  ronibM 
(39),  thmhltuc  floor  (10),  com-ba|r  (41),  c«it.ho»el,  with 
j|»w*ry«bo»ert(4«),rtable{43),  i35iliqr       -       ?  '  '  "'^^ 


r  cair-cot  (44),  calf- 


nails,  on  m^  apmn  fixed  to  the  brick  ;  thcyn«  aftcrwanls 
paUaed,  «»d  fine  whit,  nnd  thrown  on  whllTth.  paint  U  CiS. 
which  Kl««  tha  whole  an  afipearonoc  of  tha  moit  beaotilW 


1  aciw ;  only  o 


4.  Occupation. 
Parnii  vm  small ;  a  Kimt  man;  und 

or  two  at  360  or  400  acm;  ezdudhiff  all  tbOK  under  tm  acna. 
the  a»era<te  of  the  count,  mat  blTi^iiac^Ir^j^^ 

5.  JmpinneiOt. 

Kotherhara  ploaffh  and  other  nood  implcmenta.  A  ihon 
strotic  acvthe,  with  a  Made  twenty  inches  hi  taiRth,  and  oon. 
MTeti  tfee  middle,  it  u«ri  te  icooptag  out  thToSr;*  rf 

fiL  Arable  Lands. 

In  imoll  proportion  to  the  paatarea.  Cabbascs  a  nod  deal 
rulUvated  fiw  .atUe.  Carrou  near  AhrlnKham  ftr  Oie  Man- 
fte'  T'^f'  and  al«  «ed  for  STlSSoo  ^fSdii^ 
aV^^^'i,*'**'^'^  ^,  Lancarfdre  market*.  The  aoil  about 
onJT  lor  horses  and  cattle. 

7.  Grtu«. 

Natural  meadowt  nuncroM,  rich,  and  Aitile.  Tber  ai« 
situated  on  riTen,  which,  ft^  the  A»quen?of  hearJ^S! 
oTvrtlow  and  enrich  them.  Extent  or  upland  raatmr  vo^ 
coniaderahle ;  that  on  .  toieraUy  uilf  cUy  «S?«pS?lSS  *h2 
a  nij«tratiun  of  marl,  b  reckon^  the  b«K  for  tlieSaiiTr  mo« 
milk  ma,  be  hadfrom  cowi  paatund  on  a  rich  loamy  nil.  but 
it  it  esteemed  inferior  in  point  of  «pialitv.  Many  Hrmea  com- 
Pla^n  that  their  land  U  too  rich  for  the  dairy,  by  which  thTad- 
htt^re  propertiea  of  the  chene  b  diminiahed :  fading  of  catUe 
uitie  prartuGu. 

8.  Gardens  and  Orchards. 


K^KT  jiardSflfwi  lit  L, _.^. 

V  \nn\T  iriijr  hLu  been  pfriiiruJtifly  etie^M 
4ini|  (here  ate  »eiwai  hmIle^  in  i — 


,  «hM«  imalE  leemJuntft  are  •dh^bi^  m 
oui  i£  tliettr  smn  audtiUi  |«iMlinilfc  ef 
.  TM!  cvRuuH  fcrii  UHe,  enefa  a^  tb* 
_^j  - —      -  'Iknriti  jmww,  m  ilninj 


Ct4fdifm  much  »he  nTnc  ai  lis  aJirf  counliis;  tmprn^teit 
^ath  (he  Aftr.  A  LI  iKr  inCcllSmil  pn?cin«  whjtn  Dr.  ffolLma 
ciurtvETiMl  'Rjtii  1tui»i«  knviinaUi  fwn4,  tliatthc  ai  i.qdn  mcnl  <rf 
a.  nnail  |hiHlm  (jf  lfln,|  i^  rhe  ccru^^i  rf  Uir  LBbgunrr  hEt«  b^a 
the,Uf«-t  mp^niurM^lrt-hill  Nl«  tl'lnttkm  iti  hft  iiiemv  cttmfbrt- 
BlJc  jnil  tf^Njr,  and  urnitHui-^lirMr  Tbmw  hiliil»nf  heftul  b^dnniid- 
•*Vrv,  m  tem\Mtnniiey  nnct  of  IndiutT^.  nhfch  are  mamt  rTflta- 
riwA  In  HnxnaLi[)«  ihip  huppbiett  of  kidli tcttLali, 
quRiUv,  Tri4i  rrtienj  liiierbli  dftae^T, 

Ihfl  miAd;  m-i(tniri?i.T>i  ihm  fmvw  nw  tm-n  bu-lU,  Th'tV  ar« 
uniivil  in  a  UuKdJTim:,  whirh  c«n!idfeti  at  4  tumdHtrw  twtilir 
T>Mir,  eilwdJnfi  *tiout  110  IWl  l  al  etdi  nliemiif  ti  «  nrtt 
paviNMn.  null  a  InNW  anhed  windg*.  Th><«>  |«aT^hOT»  Uw 
UnltAl  la  ttie  i-mTre  iifiimtimiwn  tiy  »  coJimitAl*  of  imAll  rai«- 
lien  pLlUrnt  paiuled  whLci^i  whlL'fi  MiiifpiH  a  romlnr  mid  t 
al^rt  ttK^it^Twwfi  a  ti(iT>eil  W4llr  ami  a  t.<rn«tv  of  iNfTfcrcni  h  «- 
viwicttfvf  f^  Uw  [Miiilin,  fee  kM^Mii^  rion,  «irn.  flif.  Tlip 
«*""jnui  11^^  are  all  of  UmJ^*.^ltrt%t  aEui  iniflcid  »iiitr,  iml 
ChefratnlnB  Rnetir  in  the  nLiikilr  rf  the  Rttiit  itv  Ihiir  haid- 
aiatite  ■ttmamliunnri^  and  Toar  vlliu^it-n,  oupuifttnii  likeitlHa 
«emk«  and  a  lEau  tmC  wndar  wliikJi  #nd  b«lwMlhr  cvIoebw 
li  a  t«nltfkil  mmaiifi:  [rm  pM  ;  tn  one  lidtf  i^  thii  nte  ta  m 

HKflni    lltUe   iii'^ '  — ""*  "  '■  '         '    -'^     -     - 

andali^OtJbH' 


BiBvc  irm  pxa  ;  i^n  one  iMhf  i4^  thli  nte  ta  m 
Ittttoim  l«MitilUry  iiapfntl  pnd  IwTilibedt 
r  Hid  of  tbf  coliFmuid«  ■  tery  mmi  kitcl»n,  m 
n>uad  !d  ytch  t%1i  onJer,  Ehtl  K  it  dell||^tru|  (* 
DiHri.  I«  the  dJ>F^riej  Of  rhvrl  of  a  large  itm\* 
lubindj  rvuitd  wli  Ich  1  hiTf  in  nlHi  a  cMritinad*^ 


ndi  aihl  hu  A  c  Inru  lar  |Kini|  luwl  uu  mp  (ti  ihi?  middle 
itlu)l«  frjtnt*  Idwanii  a  n^.'h  mtUi'  finld  nr  peddarhp, 


CDllid  ihir  itMiltrr  padilprki  in  -^hich  iht  tKqiltrr  hjiw  IllKtly^ 
Id  wait  atHUt  tvlweu  racali.  It  ^Jl|llnnm^  vhAv  Ihr  rFi»rt^ 
w*»  Ibere  to  Iw  l^lelr  diDmNT^I  knu,  nt  on«  o'cl  ixk .  ,A  1 1]  ,u  hour 
II  beiC  rinei.  Dad  tha  bfAlTl^l  |r4b>  In  the  D^lnr  i*  nvi^iLtl. 
riw  iMHiltry  tiehiit  then  majOii  wnlli'ii^e  Nt  th*  [lodJt^  k^  .^tid 
knaitSne  |iy  the  KHinrl  sT  the  bell  th«  ihdr  rvjust  li  n-ii4j  Ar 
thrm^  Uj  ati4  mn  ftoin  klli»rnffti  end  niih  m  nr  L|ie  nle, 
-neri  (mF>iri*tF^  vbni:a]i  4n  ||«  Ifnt  ^or^  in  the  irrvhitJe. 
It  Ihiit  ilmr  there  wtT^  jiIkhiI  fil»  ptrulu^  nf 'Hrrnent  Uwd*  lu 

■rtziiTi-f.^  aril*  VT  ¥*TJ  neat  uidf'lraiki  thdl  n(rt  a  n<fk  nf  Jung  h 
lo  Ite  Mail-  Thli  j*«ilm  l4a**  b  liuUr  !#  t.rU:k ,  TtrF|>E4rr  [he 
ji.i^lari^  4nd  cdmkM,  ftnd  t^  Jlnfe3»  uid  iunU  uf  rLr  d(>4ir>  Hid 


ih#  plactn  mA  altinni^h  *t  iHrice  « 

«iiiirt  ^1  hrpt  vt  ns'j  neat  uidf'kaiiit 

lo  Ite  na-n-    Thli  jtiuhTT  I'lac*  U  |i 

ji.i:iari^  4nd  cdmkM,  ftnd  t^  Jlnfe3»  «,«  ,„„,,  ^  ,„.  ,„,.^  «„ 

n  IndDwi,  liHl  the  liHi:ki  wrc  }iai  *«n,  tM^K  ali  nrnfret]  willi  a 

trn^nrkaltlT  fine  klfnt  nf  Mair   h«n  hbi  WxlMtJi^'*  vtalc    In 

IV  Ji4.    Thnx  tUtet aft  f liMeJ^  jvlntrd  aitLl  r^^tcmi^  w lih  *cpi-tr 


to    r-t     i.Uf    JITUT,   _     ,_ 

piiti,  Lif  rhtf  nitrntj,  w. 

th»  ifTfiilmi    vHffhl.     1....  ,„, . ,   ^ 

apiiie,  pw,  cJieny.  and  phinL,  an  llkewM 
ern*  jfaiden^    Of  ttw  latr      ■      -     -       - 
mwi-n  Titr  mmt  rfii^nnnin 
prc,.^  ...,  rhv  mtnk-fr. 

(         - '' u.l:-'..i^Cu.^  onJioiLardu  tlMduUioe. 

9.   Woods  and  Plantations. 
*/f^  '^'t^'^  extenl,  yet  the  quanUty  of  timber  T«iy 
exceed,  what  m-ould  be  a  f^r^  averaj.  fbr  the  kinp» 

fif  ■  vl5  ""  nortJwro  and  middle  part*  the  numberof  tns 
in  the  hedge-row*  and  coppices  Is  co  considerable,  that,  tnm 

^"ilJESfl**  'f  "^^'^  ^^^  "'""«?  »«»  »»»  appearance  of 
an  cxtnuivv  forcat.  The  moat  considerable  ancient  woods  to 
the  fcari  of  .Stamford's  park  at  Durham  MasKy.  Few  spots 
call  boast  such  an  assemblaKe  of  ttately  oaks,  elms,  and  becctm. 
Dnringa  storm  of  wind,  on  the  81»t  of  Jauuvy,  180«,  fewral 
Hundred  tree*  were  torn  up  by  (he  roots.  One  of  the«,  when 
iMrted,  contained  403  fiHt  of  timber,  and  was  sold  at  she 
shillings  and  six|ience  per  fbot,  to  the  extent  of  .VSA  feet.  An 
elmblown  down  at  the  same  time  measured  146  feet.  A  oolo- 
m  or  herons  had  fbr  offes  fixed  thcbr  residence  on  tl*e  snmmlta 

rf  rlvP-.^ 1 ,  rr-r  ^','-,—  M-^T.-m  lip,  Ih^  T*ir*:it«d 

.■i   ^  ■  .-.r.'   ,  .„   ,,r   Jin  11  .^,  ^(^;it    [^,  ,  ;  .  a* 

1'l.iriEi^L   l.T  HhJtrt  e2ie  Ijnnlkran  -^ 

IHirl, j[[i^  ai  *iTr  ^^juiii^  |icf  jirrr,  Ii  \ 

tLit^.u  |i].i||E^tJiJ4]*  Ijji  ,V<dik^i,  on  [M 

W  Jmiii^,  nit  iTijiKTi ,i3,n  turner,  n  .-luri:'*-,  m*  if  KnuEjrfinil 
nwlf  MHU'.^  eifHEHmcnU  a  fifw  yfcm  ngu  wttn  iJ,e  %w^  mad 
mdi  HiT  ;he  EhaikIk  jjf  oak+  ai  a  lulwtiluU*  frm  the  Wk»  ThAe 
RTWtm!  djiit-ti,  and  itkd  Ifi  Hh?  mme  «ayaa  the  bark,  mml- 
fbiMcl  '^trtniRl.r  as'rin jwil  |;initi«rt!«i  t  but  Dk^  nciwils  [lw:f<t 
ku  rsTinil  Co  III?  fmr  []ir.lr  Imrnidbale  Hniti«'atlgD  tooL  avaf 
trn?  rrTqEli^  riipin  tlii.ir  rijlue^  end  iIh^^  la  nnv  ahntM  e^^ 
tir«rly  dLvn^flnnuitl,  i3iitQf;li  ibe  uIrh  tf  itvat  time  waa  ^bMad 
bj  iiTftJiJ  MElitt  {dliiwn. 

10.  Impru^i'menJi. 

Di'4±nin|r  a  rouU  d*»l  twactlwd.  tqtvclalir  with  Iriirk*  md 
Fliiiiei.  Farbiirajnd  bilmlTur,  matUti^,  landiiw,  dultiv,  atid 
llmlnjr,  al.^  iM^rtljiid  Ua  dtnWeHt  ^ir^m*  rf  extent,  hmad  i*f 
ailr*)T!Jij:ri  i  tikflj  by  nhfrinir  »**  lEafupunf  tlie  ^1,  ti  thai 
11^*4  « iMitAJiu  flu  4'aJi;;&rt^ui^  n^mtETH^ 

]  I.    iJfr  Stiii-k. 

I^Tvcnl  «ti»cV  vf  Onirj  <»»>  a  itAitUrr  tf  tlv  Inoc  Kid  ehwi 
*^ncd,    thr   lh!rbf«tiK»,   tthtuiWhi™    VimUMit&mM  Walifc, 

Itrhonnl  lii>T »  hliilt  wt9  liced  on  Ihe  Ikmt-  Caliw  rtoi^  ftwa 
Uw  tasl  htdkpn,  m4  at  twn  yigftn  ^ct  pal  l*  th*  UnlL  fow* 
bouHd  alwiQi  ih#  tntddleoT  r*faT*int«T  j  r*rtiuiEtnJ  ta  Budty  ten 
w»li  licfon:  ihrir  [ktne  nf  ihjii  «^tw ;  uguai  drr  rmb,  wti*^. 
™^'?  j  and  irfB  itnik^  han,  und  rrualud  ida.  TN?  fwn  fermtr 
^ttda  rf  tlifnw  are  ibuiid  to  nisk«  ewmn  on  dr»  ntvirik  lodfitt 
Onto  Iht!  tnneri  and  nwlher  ^Htnallv  olbwd  rtfht  aitri- 
iHitHlfo  TOch  *tm.it  ^  that  BMrt*  UiJui  the  ontnl  time  will  lv 
m|u]rpd  (or hum  the  rrvafflaf  cqw*  ipfhmi  «»  fcil  f  Imt  wh««i 
BTt.li/  U  e^trrmnd  mach  mcrTB-  wbdeMmte  than  Vutlry  «<raw, 
a^  hnlnc  levi  tif  ThuiW  tiflWtt  •liendliup  ii.  tlviv  in  fiw 
» 1  Hi  U-iz-n-  nlTLiiK.  Imj  eiTcra ;  and  frwn  c4J:rijifF  l^*  ramlnji 
ti-  t^».iM,  v\mi\  jfRrtirxl  t>r  ra^ifaed  dat*  twlr'e  a  da*.  TIk  is*i 
Alt-  cumi'd  InEn  ua  auilrt  in  ban  pal|^tt^  field  {lea?  tte  iHlli* 
vi^i),  alioui  tmnVlnrk  in  The  mof^v^and  Miied  nm^^WA 
iLur  fn  |hc  aflrntinoa  ihv  wlnieiF  ilumuFh,  m  mntmtittmf 
■hi^'4'id  an  iUfMn^tliar  m  letttmi  bnt  luve  i»  EmJLt^  H^ 
vtKhtr  Tttmlnc  ihi^  nwT  ontiOfctaH  to  Aod  nndbkB  ba 
iriJfBir  mufh  attcndjnl  in^  In  unler  thai  thn  may,  m  Ih*  tOkD 
U,  "  fctjrt  wpllj-  fut  if  4  cow  k  not  in  owad  naidltlen  when 
turtte'd  out  la  itrA^f  pr  hun  been  Un  mucfe  drial  widl  tar^ 
■tf^v,  It  ti  a  Irm^  (jm9  l«f(UT  sht  grefk  Info  fifll  mkQt^ 

1  h(>  aa-nhb^^  aiiri  Ni^fnllAli  mrnq^are  llw  kiiida  ofcim 
fiyKT  mn**  (<tn>niA]  uid  iMilE:#^itil  In  rhtJirf*.    ■■■" 
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uaulij  ffivai  to  tbc  oowt  when  the  aHmcgnm  to  eoomuaaA ;  It 
to  Mnwtima  civan  in  the  Mvtnff  to  oovt  that  haTC  imvIjt 
tralTcil.  The  UrKt  tuRar.loaf  cabNgi*  has  been  occuionalljr 
VMd,  when  the  )iaiiure»  l>cvtn  to  fail  and  the  after-graei  is  not 
reedy ;  a  rlrrtim»iancv  whkh  frequentl;  ha|>pcn«,  mucciallj  m 
drr  weaUuf.  Tunii|>t  are  ffirtw  to  the  cattle  in  the  wtnt«r, 
while  they  are  fwvdine  on  otraw ;  and  a*,  at  this  time,  no 
rheoe  is  made,  anj  oCji'ction  to  thrir  tiw,  Arom  the  llavour 
the]  RlTe  to  the  milk,  l»  of  little  romcquctice.  The  reporter 
made  enqulrit^  from  lerrral  fArincr*,  with  a  Tlew  of  ascertain- 
Injc  whettter  tlie  <tail-fiH-din|;  of  their  mllth  cows  mi^ht  not  bo 
continued  durin«(  the  whole  year,  but  be  (bund  the  Krneral 
cwinion  to  be  aijainst  thi«  ^iractice ;  thoush  it  did  not  aivpear 
that  anv  experiments,  sufHcicnt  for  the  decuion  at  the  point, 
had  hii'herto  been  made.  It  was  sugpRtted  to  him,  how- 
ever, tliat  it  would  be  an  Improretntnt  uuon  the  preMiit  raa- 
naicemeni,  to  let  the  cow*  oand  m  iheir  houses  during  the 
heat  at  the  day  in  summer,    where,  by  fflvin^  them  a  few 


caitba(ces  or  tares,  the  milk  would  continue  forminK,  and  the 
cattle  be  defended  from    the   Kad-tly,  which,    by   tormen"' 
them  in  the   fields,  flrequeul|y  injures  both  the  quantity 


Tii*w  of  Mirin)(  March  and  April.  A t  calTlng-time  the  cow  • 
man,  or  the  master,  are  frfquently  up  two  or  three  times  In  the 
course  oTa  night,  to  ^ee  whether  any  tiling  is  amihS.  The  racks 
and  manicers  are  every  day  well  cleaned  out,  while  due  atten- 
tion is  paid  to  the  a|)pcliteM  of  the  different  l)ea»t*,  and  the 
quantity  of  food  is  sorenicd  accurilingly.  After  thii  is  done, 
tne  master  hlnsea  gifneraily  kocs  round  Arom  stall  to  stall 
hut  before  bed-time,  and  adils  to  or  diminishes  the  quantity  of 
Ibdder  as  occasion  may  require. 

in  ewJoiw  bntter  the  whole  of  the  ml!k  and  cream  Is  churned 
tORethcr.  Cheese  made  Armn  the  whey  pteaMd  firom  the  curd 
nsed  in  making  chccae. 

CAKM-fMArtV  has  remained  lUtlonary  tai  Cheshire  for  many 
years ;  bcrt  size  of  cheeses  sixty  pounds.  Cows  milked  durinc 
rammer  at  six  o'clock,  morning  .tnd  eTenini;.  "  The  evening  s 
milk  (of  suppose  twt-nty  cows)  tuiTing  »toi>d  all  the  night  in 
the  coolers  and  bni*  paiu,  the  cher^- maker.  In  summer 
about  SIX  o'clock  in  the  morning,  canfully  skims  ott'the  cream 
frofn  the  whole  of  it,  otMcrTlng  first  to  ukv  off*  all  the  froth 
and  bubbles,  which  may  antount  to  alwut  a  |iint :  this  tmH  bebig 
thought  preocr  to  be  |nit  mto  the  ct.eese,  i^oes  to  the  cream 
mag  to  be  churned  for  butter,  and  the  rest  of  the  cream  is  put 
Into  a  braas  pan.  While  the  dairy-woman  is  thus  employed, 
the  tfrrants  are  milking  the  cows,  twTing  prerlously  lighted  a 
fire  uiKler  the  fiimacf,  which  U  half  full  ol  water.  As  soon  as 
the  night's  milk  is  skimmed,  it  is  all  carried  into  the  cheese 
tub,  except  about  three  fcurths  of  a  Iraos  pan  Aill  (three  or  four 
gallons),  which  is  immediately  placed  in  the  furnace  of  hot 
water  in  the  pan,  artd  is  made  scilding  hot ;  tlte  half  of  the 
milk  thus  heated  in  the  nan  Is  poured  aim  into  the  cheese-tub, 
aiul  the  other  half  is  added  to  the  cream,  which,  as  before 
observed,  was  skimmed  mto  anotiter  brass  pan-  By  this  meaiu 
all  the  cream  is  liquified  and  disMilvcd,  so  as  apparently  to  form 
one  homogeneous  or  uniform  fluid,  and  in  that  state  it  b 
poured  Into  (lie  chees.  -tub.  But  lieforc  Uiis  is  done,  several 
Bowls  or  vesseU  full  of  new  milk  will  genetallj  have  been 
poured  into  the  cheese-tub,  or  perhiiM  ihc  who!c  morning's 
milk.  Care  is  taken  to  skim  ott  .^.11  the  nir  bubbles  which 
iiuiy  have  formed,  in  pouriitg  Ihe  new  milk  into  tlie  cheesev ub. 
Tlie  night  and  moming**  milk,  and  melted  cream,  being  thus 


an  put  Into  tha  chcaM-tub.  it  to  then  raadv  to  receive  the 
rennet  and  colouriitg,  or.  In  the  temu  of  the  art,  to  be  set 
together.  The  rennet  and  colouring  being  put  Into  the  tub, 
tlv-  •<r*—'~  • — ^"  -♦*rnBd  together,  a  wooden  cover  to  put  over 
th  It  to  thrown  a  linen  cloth .    The  usual 

til  hour  and  a  half,  during  which  time  it  to 

fh  .       iiu'd :  if  the  cream  rises  to  the  surfece 

be  ,  '  it  »  place,  as  it  often  does,  the  whole  must 

be  -    isto  mix  again  the  milk  and  cream,  and 

th  I     a,  until  the  coagulation  commences.    A 

fe<.  ,-,„-,:  ^-.^  -i.^r^  .HI  LlUTerent  sides  of  the  tub,  with  the  cheeM 
iMkLi^,  .\i.  .^lO  lufttdLj:4thacoagulatioa,iflt  bfa«iiidtobet4w 
loiii.'lii  firrtnlnir^ 

Ti-^  mr.<  fei  Ti  ikr  tmxt  fUea  brokt  bv  the  knife  and  handa^ 
■11' I  1 1 '" X  '•**  7  4'f  J Ti  1 MNV  to  subside i  tnen  It  to  gently  peeved, 
th  '  e  hand,  and  the  whey  ladled  out  of  the 

tu  the   curd.     Afterwards,    the  curd   to 

br  I        aiul  salted,  and  next  put  into  the  chsaaa- 

va  a  uxty  poimd  weight,  till  all  the  whey 

to  1  again  broke,  washed  with  warm  whey, 

an  prcia  under  a  weight  or  power  of  about 

H  forty -eight  hcmrs  m  the  press,  it  to  put 

in  tne  sajiing  luo,  wnere  it  remairu  throe  da>s  covered  with 
salt :  It  to  then  taken  out  and  placid  on  the  salting  benchea, 
where  it  to  turned  once  a  d  y  -,  it  is  then  washed  in  warm 
water  with  a  brush,  and  wiped  dry  with  a  cloth ;  in  two 
hours  it  to  smear«Mi  over  with  wliey  buuer,  and  then  put  in 
the  warmest  part  of  tlie  cheeee-room.  in  the  cheese-room 
It  is  well  rubbed,  to  take  oft'  the  sweat  or  fermcnUtlon  wUcii 
takes  place  In  cheese  for  a  certain  time  after  it  to  made,  and 
tumca  doily  for  seven  days,  and  smeared  with  whey  butter  ; 
afterwards  it  to  turned  daily,  and  mbbcd  three  times  a  week 
in  summer,  and  twice  in  winter. 

T%t  cktfe-namu  are  commonly  placed  over  the  cow-hooica  ; 
and  thto  is  done  with  a  view  to  obtain  that  moderate  and 
necessary  degree  of  temperatnre  so  essential  to  tlte  ripenlnc 
of  chccae,  to  which  the  heat  arising  fVom  the  cattle  underneath 
to  supposed  very  much  to  Lontribate.  On  dairy  forms,  one 
woman  servant  is  kept  to  every  ten  cows ;  tliese  women  are 
employed  In  winter  in  carding,  spinning,  and  other  house- 
wifery business;  but  in  milking,  tiw  women,  both  night  and 
morning,  during  sumrrter,  where  large  dairies  are  kept,  ore 
aasbteil  by  all  tlie  other  servanu,  men  and  boys,  except  the  maa 
who  drive*  ttie  team. 

.SAerp  little  attended  to  In  Cht■^htrr. 

HoTtet  brought  ftroni  Derb.^sbire  and  Leiceatcrshire. 

Hog;  a  mixture  of  long  and  sliort  eared  breeds. 

PimUrff  of  the  common  kind  abundant  in  most  forms  for 


their  eggs-     Ueese  kept  by  the  cottageis 
'  -    -,  and  then  sold  to  the  faimen,  who  f 


till 


fotten  them  on  ttadr 
stubbbs. 

ficM  to  be  found  at  many  of  tha  form-houaas,  and  at  aom« 
of  the  cottages. 

12.  Politicai  Economy. 

Roads  U«d :  various  canals ;  an  extensive  commerce  of  coal 
and  salt,  and  manufactures  if  Nilk,  woollen,  linen,  and  cotton. 
An  experimenul  farm  esUl.likhed  at  Waverhani,  near  North- 
wich,  liy  some  gentlemen  and  farmers  of  the  ncij^bourbood, 
but  it  was  soon  found  so  expensive  and  losing  a 
be  abandoned.  Those  on  tliv  plan  sunested  by 
seem  the  moat  likely  to  be  effective  and  penuaocnt. 


>y  Bailey  (7b09.) 


7815.  HAMPSHIRR  A  maritime  county,  which  includeg  alto  the  lale  of  Wight:  the  Utter  contains 
94,000  acre*,  and  the  continental  part  of  the  county  968,150  acrct.  The  climate  of  this  county  being 
remarkably  mild,  and  the  soil  in  many  |»lacc«  being  calcareous,  and  consequently  wamv  very  early  arable 
crops  arc  produced  in  some  places,  and  peas  grown  better  than  in  many  districts.  The  culture  of  the 
county,  however,  has  little  to  recommend  it,  either  in  its  tillage  or  pasturage.  Its  woods  are  extensive. 
i,A.  and  W.  Drieer't  General  View,  ITMl  Fancouver't  GentrtU  View,  1808.  Earner  $  Isie  qf  tVtgMt, 
17JH.     MarihaVs  Review,  1817.) 

the  chalks,  especially  the  MarIbora«i|rfi  grey  or  partridge,  tb« 
Charlton  and  pearl ;  in  warm  situations  they  are  drilled  and 
..  .,r:_^_... .-I "  A  considerabia 


1.  Geographical  State  and  Grcvmstancei. 

VHtritte  Kenerallj  mild. 

&i'i7  in  the  central  |i:trts  a  s'rong  flinty  calcareous  loam :  In 
other  parts  gent  r/illv  tfravellv,  or  sandy  and  calcrireous.  The 
aoil  of  the  Isle  of  Wight  Is  partly  a  cUyey  and  calcareous  loam, 
and  in  part  lighter. 

MtHertiU :  none  of  any  conscquenca ;  potter's  clay,  tand,  and 
buiiding-sbmc  in  dillerent  places. 

fVattr  scarce  in  dry  se.i<ions  m  the  chalk  districts,  where  it 
to  preserved  in  tanks,  and  drawn  up  Arom  wcIN  ."UMl  or  ifX)  feet 
deep.  In  some  |Mri.Uie«,  after  a  long  dry  autumn,  there  has 
been  more  strong  i«vr  than  water.  A  good  deal  of  fi»hing  on 
the  coRst ;  of  cel.s  after  floods  in  the  smaUar  streouu ;  arul  some 
fish  pomLi  on  BagUiot  Ueath. 

2.  Property. 

Largest  CKtatca  on  the  chalk*  dtotricts;  largest  SOOfV.  per 
annum-  Great  bulk  of  the  lands  held  and  cultivated  by 
vcomanrv ;  tenures,  copyhold  and  leasehold,  from  the  superior 
lords  or  mehoUlers. 

3.  Buildings. 

Huu«ei  of  i>roprietar«  nt^mcroiis :  form-houses  mostly  of  great 
antiquity  ;  tnone  of  the  larger  kind  were  formerly  grange  or 
manor-l:ouscH ;  out-buildin^s  numerous,  and  generally  ruin- 
ous. ;  cotiAces  often  of  mud  {ptarin.  ail)  walls,  liut  better  on  the 
whole  tl>an  in  some  other  i-ountiea.  Son>e  far<iful  rustic  struc- 
ture«  as  »l)clter»  or  temporary  lodges  for  catt!e,  in  the  forest 
diurict.  (  fin.  1113.) 

4.  Occupation. 

Farms  various,  rather  small. 

5.  Implements. 

Hampshire  plough,  an  extraordinary  bulky  clumsy  struc- 
ture; the  Suffolk  jilough  is  um^I  in  the  southern  parts  of  the 
countv.  and  in  the  Isle  of  Wight.  The  )tatent  Hampshire 
wagfron  is  formed  by  uniting  t»o  carls,  corTe>ptindlng  with  the 
fore  and  hind  parts  of  a  waggon,  b>  l«ltiiig  titeni  together. 
The  thrill  of  the  hind  part  pns»c»  under  the  bed,  and  re^ts  on 
the  pillow  of  the  fore-cart.  The  union  to  simple,  yet  so  com- 
plete as  to  render  thto  waggon  as  itrang  aa  the  common  kind, 
if  not  strong!  r. 

6.  Arabic  Land. 

Tillage  difficult  and  ex)ien»lve  in  the  chalk  district,  light 
and  easy  In  the  vale  of  Avon.     I'eas  a  good  deal  culUvatcd  on 


often  aown  before  Christmas,  or  in  January. 
1113 


mvKtery  still  seems  to  haiw over  certain  profiertlcaof  theaa  peas. 
with  regard  to  their  boiling  well  for  wup  or  porridge;  good 
boilers  Wng  sometimes  sown  upon  fields  which  have  r»ever 
been  known  to  refti»e  yielding  a  produt-e  pouesaing  n  similar 
quality,  but  that  effect  afterwards  ceasing,  and  a  hard  indto- 
soluble  pea  has  been  produced  that  continued  for  several  suc- 
cessive |«riods ;  whlUt,  on  the  other  hand,  land  that  had  never 
been  known  or  even  sm|tected  of  being  aMe  to  communicate  a 
boiling  quality  to  iu  peas,  would  uncxpccteilly  give  to  the 
produce  of  a  hnni  nnd  almost  impenetrable  pea  all  the  pro- 
perties of  being  excellent  boilert.  Through  all  the  cedar-«o- 
toured  sand  anil  gravelly  loams  in  Devonshire,  good  lioilen  ar» 
bUied  to  l>e  uniformlv  jiroduced,  and  in  continued  sucoaasian. 
The  same  kind  of  soil,  and  in  every  mi>ect  under  similar  cir- 
cumitanoes.  In  the  Isle  of  Wight  will  only  occasionally,  aiul 
by  accident  as  It  were,  produce  good  boiling  peas.  Rome 
opinloni  seem  to  refer  thto  eflect  to  a  |«culiarity  in  the  seoaons: 
but  this  canitot  stand  against  a  well  known  truth,  that  gooa 
boilers  are  produced  every  sraeon." 


1166 


STATISTICS  OF  AGRICULTURE. 


Part  IV. 


8«inUbln  cultivated  whh  racccM  on  the  chalky  mIU,  and  very 
uroductiTc.  Hops  on  the  boiden  of  Surrtr.  A  Tlnejrud  was 
vlAMgd  at  Undercut'.  In  the  l*le  at  Wiffht.  bj  tisc  Ute  Hit 
Kichard  Wonle;,  In  179'^,  and  an  Anjou  Tine-dreiier  brouRht 
over  to  attend  it  2  the  extent  was  attout  two  and  a  half  acres, 
and  a  liKht  wine  was  niMle;  but  in  IMM,  whan  M.  VancouTcr 
called  to  toe  it,  he  found  the  vines  had  been  grubbed  up,  and 
th«  KTOund  changed  to  a  lawn  of  turf. 

7.  Grasi  Lands. 

The  count;  famous  btr  water  meadows,  which  are  veil  ma- 
nand,  and  productive ;  they  are  chieflj  in  the  nei^hboMJieod 
of  WinchcMer,  on  the  lichen ;  bat  there  are  instencei  oinnoit 
at  the  other  riven  and  streams. 

8.  Gardens  and  Orchards. 

Excellent  market  nrdens  near  tiosnort  and  Portsmouth  ; 
Poitsea  Island  noted  for  ite  broccoli ;  white-washed  mud  walls, 
vldi  copinin  of  thaich  used  m  fences,  and  for  wall  fruit  in  some 
cases :  andlruit  walls  only  half  a  brick  thick,  and  wavinf;  si  the 
rate  of  one  fbot  in  twentv  In  use.  in  other  caw*  aneuUr  walls 
•re  is  use,  the  angles  bemc  rlcht  anKles,  and  the  sides  ten  ftwt 
CK^.  The  adraatsf^e  In  bo.n  ca>et  b  the  taring  of  brinks; 
but  it  is  c^dtrnt  they  cannot  be  carried  very  high,  nor,  tub- 
Jact  as  they  are  to  ttie  driving  and  drawing  of  nails,  can  they 
De  of  great  duraUon.    (See  Eiteydop^dia  ofGuMtntHg,  1567.) 

Or^nif  in  various  Places,  and  dder  made  both  In  the 
county  and  in  the  Isle  or  Wight. 

9.  Woods  and  Plantations. 

Extensive  berch^ioods  on  the  chalk  district,  those  of  Ditch- 
am  grove  very  fine ;  elm  scarce  In  the  count  ,  but  alnindant  in 
Strathtteldsay  Park  (now  the  Duke  of  VVelUngtons).  Oak 
abundant  in  the  New  Forest  district,  and  many  yountf  plant- 
ations there,  and  throughout  the  county.  Co'tbeu  raLf'd  a  gre^i 
many  American  trees  of  various  species  at  Botley.  lliere  are 
wvaral  considerable  forastt,  vl/.  the  New  Forest,  Alice  I^Iolt, 
Woolmer,  and  B«r«. 


Tht  Nt»  FvrttI  is  situated  on  the  south  side  of  Hampshire  1 
'  rmnriy  bounded  on  the  east  l>y  Southampton  river,  ana 

jouth  by  the  British  Channel,  lieing  near  thirty  miles 

In  length,  and  ninety  in  ctrcumicrence  ;  but.  since  tlie  d  saHbr- 


m  ivn^ui.  ana  ninety  in  urcuiiiivrence  ,  uui.  ■iih.-v  uie  a  sanor- 
•Nations  by  Henry  tne  Third  and  E.lward  the  First;  iu  bound. 
•rl«s  are  much  reduced,  and  now  only  extend  from  Uedshill, 
on  the  north  west,  to  the  sea,  on  the  south-east,  about  twenty 
miles ;  and  from  Hardlcy,  on  the  east,  to  Kingwood,  cm  tlie 
vest,  about  fiftasn  miles ;  containing  withhi  ttiOM  limlu  atiout 
9t,S66  acres,  the  whole  of  which  doc*  not  now  l<«long  to  the 
crown,  as  several  manors  and  fVeeltold  ertates,  to  the  amount 
of  %4,797  acres,  arc  private  propert* ;  a'lout  GV*  acres  are 
copyhold,  belonging  to  His  Majesty'*  manor  of  Lvndhurrt : 
1004  acres  are  leasienold,  hdd  under  the  crown ;  902  acres  are 
•ncroachroenu :  1193  acres  are  held  by  the  master- kecfien 
■ud  groom  keepers,  attached  to  tlieir  res)iective  lolf(eB  ;  and 

*he  remaining  63>14  ac- ' '   — ' '— "    ^ 

liefareBC  The  other  fbrei 
10.  Improvenu^s. 
Good  examplM  of  draining  by  tapping  were  exhibited  br 
Blkington,  on  Cadland  Park  e»Ute:  the  strata  Irlng  at  a  small 
angle  with  the  horizon,  enabled  the  princlnlcs  of  what  is  called 
Elkington's  mode  of  ormining  to  be  rarned  completely  into 
cfl)N:t.  In  the  eastern  part  of  the  I^le  of  W'lsht  are  various 
tracts  of  marshy  ground,  the  largest  of  wliirh,  Kradlnc  Huvcn, 
containing  about  990  acres,  was  granted  bv  James  I.  to  one 
GIUm,  •  groom  of  the  bed-chamber.  The  ow  iters  of  the 
•djdning  lands  contatad  this  grant,  which  the  king  was  very 


^, _     After  a  venUct  obubied  In  the  Conrt  of 

bxch«<iuer  axaimt  the  gv-ndemen  of  the  Uland,  Uliifas  egld  hte 
sh  trr  fur  XOUOf.  to  Sir  Bois  Thelw.dl,  a  |Mge  of  the  kmg's  b«i. 
chamLerj^ho  admitted  the  famous  .Sir  ilugh  UiUdletoo  lo  • 
share.  They  employed  a  number  of  Dutchmen  to  enclose  and 
rvcover  the  bavi-n  from  the  t«a.  Tlie  firu  Uiklng  of  it  in  ce^ 
4U00/.  anJ  lUOO/.  more  was  expended  lo  budding  a  dwelling, 
house,  bam,  watrr-mill,  trench ing,  quicktetting,  and  other 
nvcessart  workt ;  so  thai,  inclu.linu  the  original  purchase,  the 
total  expenditure  -uiiuunted  to  lOwl.  But  aft4ar  all,  the  value 
of  the  ground  did  not  answer  the  expectations  of  the  under, 
takers ;  for  though  that  part  of  It  adjoining  Bradlng  proved 
tolerably  good,  nearly  one  half  of  it  was  fimnd  to  be  a  light 

running  sand;    nevertheless,  an  Incontcstabie  <—" 

pearcd,by   "       ■  -  .. 


1,  bv  the  discovtTf  of  a  well,  cased  with  stone,  near  the 
nuooie  or  lh<*  haven,  that  it  had  Ibrmerly  Iwen  good  icround. 
Sir  Huich  Middletan  tried  a  varle^i  of  experiroento  on  the  Und 
which  had  lieen  taken  in,  lieibre  he  sold  his  s.Sare  ;  sowing  it 
with  wheal,  barley,  oats,  cabbage,  and  finally  with  rapest«d» 
which  lut  w^s  aloite  succcsarfVi: :  but  the  greatest  dtscoura^te- 
ment  was,  that  the  sea  brought  up  so  much  ouze,  weeds,  and 
sand,  which  choked  up  the  pa«sa>:e  tar  the  dtst-harse  of  the 
fre>h  water.  At  length,  in  a  wet  season,  when  the  mncr  part 
of  the  haven  wa*  full  of  frvali  water,  and  a  hl^h  spring  tide,  the 
waters  met  under  ttue  bank,  and  made  a  bre<ch.  Thus  ended 
this  expensive  |>rojcct;  and  thougli  Sir  John  Oslander,  who 
lived  in  the  neiKhitourhood,  confessed  hims<:if  a  friend  to  the 


undertiking,  wbirh.  besides  its    principal  object,  tended  to 
ut  of  the  counuv  more  healths,  he  declared  it  as 
M  renuned  to  any 


render  that  part  of  the  counuv  more  hcoithv ,  he  declared  it  as 
his  opinion,  thut  tlM  scheme  could  i 


profitable  pttrpo*e. 

11.  Liue  Stock. 

No  exolunive  breed  of  cattle.  The  Sussex,  Suflb!k,  LeioeMcr, 
Herefbrd,  Devon,  &c.  are  indiaatimlnaMly  met  with.  Several 
ox  teams. 

Shtep.  In  the  Woodland  dietrlct  the  heath  ahecji,  old 
Hampshire,  or  Wiltt  bcvcda,  but  moat  of  the  improved  breedb 
also  to  be  met  w  ith. 

Tkt  konu  used  in  teams  generally  large,  heavy,  inactive 
•nmuUs.  Small  hows  teed  in  vast  numbers  upon  tne  li 
and  ibrcfts,  and  which  have  not  improperly  acquired  the 
of  heath  croppen.  Their  onlinary  h«4|^t  is  about  twelve  fa 
They  jwopagate  Indiacrlmlnalely  upon  titeae  wastes,  where  they 
•erk  tneir  living  throuahout  the  year,  and  at  four  ycaia  old  may 
gi-n;nally  be  purchaeed  at  above  five  iwwmds. 

Tht  MtUivt  lutu  of  this  county  Is  •  coarse,  raw-boned,  flat-sided 
anhnal,  agrceinK  In  no  reaiioct  with  the  idea  entertained  of  it 
in  other  parts  of  tlie  kingdom.  The  great  number  fed  for  a  few 
weeks  in  the  rioae  of  autumn,  upon  thm  acorns  and  roast  which 
the  forests  and  other  woodlands  produce,  in  the  oountji,  and  the 
excellent  mode  of  curinx  bog-mt-at  practiaed  by  the  houaek, 
keepers,  have  contributed  In  a  f^r  greater  degree  to  eaiabbsh 
th*t  superior <t;  ascribed  to  Hampshire  bacon,  than  any  In. 
herent  excellence  in  Itt  native  hreud  of  ho^fs.  Very  fcw, 
however,  of  the  genuine  native  hog  are  to  be  met  with,  the 
common  stock  being  eitt>er  the  native  Berkshire  brcLd,  or  a 
considerable  predominance  of  that  blood  in  the  native  twine  of 
th<  ' 


12.  Polilical  Economy. 

lioads  In  gtneral  good,  eKped.tlly  In  the  New  Forest.  Several 
canals,  and  various  nianuCsctures  and  public  works  at  Port*, 
ronuth  and  other  places.  The  machinery  for  making  blocks 
(1830)  is  reckoned  the  moat  ingenious  aadcoaap  ete  oTlU  kind 
in  the  kingdom. 


7816.  WILTSHIRE.  870,000  acrw  of  varied  surface,  partly  chalky  downs,  and  partly  rich  vale  land  ; 
and  both  a  com  and  grass  cotinty.  It  produces  excellent  cheese  and  butter,  fat  cattle,  pig«,  and  store 
sheep.  The  agricultural  report  of  this  county  was  drawn  up  by  T.  Davis,  steward  to  tne  Marquees  of 
Bath,  at  Longleat,  a  nuin  or  great  experience  as  a  land  steward,  surveyor,  and  fanner,  and  universally 
respected.  He  divides  the  countv  into  two  districts,  the  south-east  and  iiorth.west ;  a  very  judicious  plan 
for  giving  correct  agricultural  infonoation.  {Davis's  fVilishtre,  1791  Marshal's  Review,  mOl*.  Edin. 
Gax.  1829.) 


7817.  South  Wiltshire. 

Wiltshire   downs  contain  about  600,000  acres   of  hilly  nur. 


fiice,  mostly  unenrloeed  and  In  common  pasture;  the  atmo- 
sphere  cold  and  sharp,  with  a  chalky  sollj^dom  varied  by 
patches  of  loam,  sand,  or  other  vartrts.    There  Is  scarcely  a 


river  or  brook  in  this  district  that  is  not  applied  In  some  way  or 
other  to  the  purposes  of  Irrigation. 

1.  Froperty. 

Ne-ir  large  towns  propcrtv  is  grncrally  subdivided  when  sold ; 
In  this  district,  when  any  is  sold  it  Is  eenerally  bou^^t  up  by 
such  as  are  considerable  proprletois :  btvtce  esutcs  generally 
large.  Shape  of  the  manors  shows  that  many  of  them  were  the 
property  of  one  lord ;  each  borders  on  or  contains  a  rivulet  to 
■uptil/  wntor  and  the  accompaniment  of  rlvuleu  in  that  dis- 
trict, meadow  land,  with  hill  for  wood ;  or,  where  these  were 
wanting,  they  were  supplied  by  a  grant  of  those  articles  from 
other  property.    Proprleton  generally  resident  on  their  cstata. 

S.  Buildings. 

Farm-houses  generally  crowded  together  fai  villages,  for  con- 
venience of  water.  Some  of  late  yean  erected  centrical  to  their 
farms,  bv  the  Karl  of  Pembroke,  and  other  proprieton;  wcUa 
and  ponda  an  important  article  hi  thaw  crectlooa. 

3.  Occupation. 

Farms  of  two  kinds ;  those  In  severalty,  or  not  subject  to 
'   I  of  common,  are  from  ISOI.  to  MOf.,  and  one  or  two  at 

a  year ;  customary  tenements,  subject  lo  rights  of  com- 
mon, ars  from  85/.  to  40/.  or  MM.  per  annum.  Therean  exten- 
sive sheep  commons  and  cow  commons,  to  which  the  occupiers 
of  both  deacTlptlans  o'  lands  have  a  right  to  turn  in  stock,  ac- 
cording to  certain  fixed  and  customary  legulaUons.  Leases 
■•ven,llmrteen,  or  twenty -one  years. 

4.  Implements. 

A  heavy  two-wheel  and  one-  wheel  plough  la  use ;  th*  latter 
sometimes  with  a  foot  hutead  of  a  wheel. 

5.  Amble  Land. 

An  old  error  exists,  that  ofover-pulvcrlsing  the  uplands  by  too 
frequent  ploughlngs,  by  which  the  wheaU  wrrc  thrown  out  dur- 
ing winter,  or  If  they  stood  the  winter,  the  March  winds  blew 
away  the  earth  from  thtir  roots,  and  **  luuii;iiig  by  one  leg,"  and 
thus  not  receiving  any  aii*i«tance  from  the  ooron«l  root,  the 
|ilant«  are  weak  in  straw,  and  produce  sro .J  1  thm  cars.    "  Many 
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landi  :  l^i  midsummer^  and  irvwlimr  U  as  fttm  Ms 

poBsl'  !i  vii-luUl  a  long  time  befuf?  sow  mg  (  whUe 
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•Ide  of  tha 

.  ^irii.    Ttvvf  ilo'  ihii  a*  ukvi  at  they 

Ki^nwr-rieSd,  and  betTa  it  In  tht 

■■I  ihrt  h;an]4  ll  dd^n  and  plnui'-li 

ii.unlJy  pliwi^1>£4!  AirKMk  ihe  rtdgcs, 

L<uii^Jl>  ;   tk?  laller^OiplH  t«nl|g  l^n  Mdl- 

I  u|h  Ln  hfn|t»  ^■^rf^^t^  the  (Hcxaxh-     'f^  '-^"d 

^  [iri^n  plougbad  twice, hut  ni«r  Axquewly 

.  tit  Ml*  lug :  wnd  aficr  It  Is  miwd  IImt  iJr^fl  It 

IT  L,  lU  r  Ei  rnn.  «it4  b«t««  It  Ibur^  five,  or  all  Omtm, 

w  Ltnd  <^r  (Lng  U  jMmA;  and  m  wmUM*  Ihrvn 

■•ust  L-aii^ui  of  irien^Ag  th^  JanA  •»  mwA. 

LLLM  h  Oitf  of  duae  dr^  ImtHd  ef  {dettalllafi  sen 

H  in  ihrjr  terd-wheii  villi  LIubi.    This  pfiutlcw 

I  fadEinl  (n  pcitirtf,  liM  t«efi  cradnaOj  iLUnpfio^vd 

■down  l4T^cif  Thius  dismcl  aklTfiet  hearfallawlnKi 

1  ]<■■<   dr>  wnaltHT^   they  tte  lOo  ^tn  and  Ughi 

t  i-erf.    Twoywmi^rmligrwl'hrai  Is  equal  lo 

theb t' I11111;.    Jhmg  lua:' jflvtt  the  ■[iiaaciljvbui  fEtl 

muat  give  the  quali^. 

Theoimra*  (tf  ovpt  was  ibrmerly  fallow,  vhcai,  barley,  oats ; 
but  now,  even  on  the  common  fields.  Is  wheat,  barley,  dowr, 
mowed  one  yew,  and  fcd  two  yean,  Ull  it  l«  necmary  to  plough 
for  wheat.  Turnips,  Swedes  and  rajio  grown  for  winter  food 
for  shtep,  though  less  necessary  than  hi  di*trlcu  less  ampiv 
provided  with  water  meadows.   £ntor  that  of  sowing  too  much 

Gardens  near  Devises,  I^vington,  Warminster,  Westlairy.  he. 
Manv  families  auhakit  by  this  kind  of  husbModrv,  occnmlng 
from  two  lo  five  acres  each  aa  garden  ground.  Hie  t«aduce 
supplies  the  adiacent  towns  in  the  disuict,  and  Prorae  and 
BaA,  in  the  county  of  Sometwt,  with  cabbage-planCa,  pew. 
beana,  carrots,  tumipa,  and  vaM  quaatltiea  of  potatoes 

OnhanU  bi  some  places,  and  chitf  made ;  hut  as  the  district 
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h  ftmdOs  for  its  barley  aad  aim,  the  prcdilactloo  tar  this  bevcr 
an  icndcn  tlw  vant  of  cider  Unla  Ml. 

Wcodt  oec  nomaroua,  Intt  a  great  gplTte  fcr  ft 
atfom;  anil  MMne  cxodlent  remarks  on  the  lulOect  In  the 

^h-rigalwm  inl^uced  InMti^llistrict  the  end  of  the  irrcn* 
icench,  or  the  bcKinniim  of  the  elKhtccnth  ccntut;.  Man;  of 
the  moU  raluaUc  and  bcu-lbrmcd  nlcadow^  partlorfartj 
thoM  In  tbr  Wyle;  Bourne,  were  made  under  the  directkila  4^ 
one  Parmer  Bavcrstock  of  Stockton,  between  the  jean  170O. 
and  1706.  ^ 

Between  15,000  and  tOfiOO  acre*  watered ;  tta  peat  Talue  hi 
April  ketween  **  hav  and  araaft,"  by  which  the  brmcr  is  en- 
abled to  breed  early  Umbe.'^  A*  soon  as  the  I  •mbe  are  able  to 
travel  with  the  ewes  (pcrhape  about  lh<?  middle  of  March),  the 
flock  is  put  into  the  water-meadows.  Care  U,  or  ought  to  be, 
taken  to  make  them  as  dry  as  poHible  fi>r  some  days  before  the 
■heep  begin  to  feed  them ;  and  on  eccuunt  of  the  quickness  of 
the  KraM,  it  is  not  usual  tu  allow  the  ewes  and  lambs  to  go  into 
them  « ith  empty  bellies  nor  before  ihe  morning  d«rw  is  gone. 
The  cencral  hours  of  feeding  are  from  ten  or  clcTen  in  tlie 
mominic  till  four  or  tive  In  Uic  creninff,  when  the  sheep  are 
driven  to  the  fold,  which  at  that  time  of  the  «ear  U  generallt  in 
the  barley  fisllow.    The  grass  U  daily  hurdled  out  in  portions, 

^'    K  to  the  immber  of  sheep,  to  prevent  their  trampling  it 

_ut  «  Crw  spaces  are  left  In  the  hurdles  fbr  the  lambs  to 

get  through  and  feed  forward  hi  the  rich  grass.  One  acre  of 
good  grass  will  tw  sultirient  fbr  MO  couplm  for  a  day  :  the  great 
object  U  to  make  the  water-grass  last  till  the  barley  sowing  Is 
fb)i«hed ;  the  meadow  is  then  laid  up  for  hay. 

The  nuUrmiaikm>»  <ff  Oidtnhm.  a  village  six  miles  N.  W. 
of  Ametburr,  have  been  long  celebrated.  ^Vhat  is  called  the 
long  grass  of  these  meadows  is  said  bv  Davis  to  be  the  .<«gn5stis 
stofonfibra,  or  bUck  couch ;  but  this  has  been  subsequently  as- 
certained to  be  a  mistake.  The  grasses  which  compo«e  these 
meadows  were  examined  by  Thomas  Tanner,  a  scienUfic  bota- 
nist, in  18 II, and  rnorted  on ht the Fmrmn't  MUKasimt, vol.  xiv. 
p.  ltd.  I  and  the  fbllowinc  very  htteresting  extract  lUeiriii  the 
attention  and  reltection  of  the  fanner,  for  other  reatons  besides 
ha  botanical  infbrmation.  It  appears  probable  from  it  that 
deep  dry  soil,  which  will  admit  the  roots  of  saintlUn  and  other 
kng.rootad  Itcrbage  plants,  may.  one  year  with  another,  yield 
as  much  nutriment  as  rich  irrigated  surfkces,  and  probably  at 
much  the  same  expeiue :— "  Much  has  been  said  of  the  excuUnt 
Quality  of  the  ha«,  when  welt  made ;  that,  fbr  instance,  it  will 
ntten  pigs ;  axui  that  it  abounds  with  the  saccharine  quality 
more  than  other  graaees.  Ifthe  testimony  of  the  preMnt  ocru- 
pier  and  his  neighbours  can  settle  this  question  (and  I  see  no 
reason  why  they  should  not),  the  •rrsoMr  produce  m  not  of 
greater  value,  Uke  seven  years  together,  than  aiT  acre  of  good 
salntfoln,  or  other  artiflcUl  grasMs.  Ilicre  is  more  risk  in 
making  the  mcedow-grass  than  the  fldd-graas,  it  being  very 
soon  spoiicd  by  bod  weather,  arising  fttan  iu  uncommon  luxu- 
rf ancy .  1  visited  this  meadow,  for  the  first  time,  in  the  month 
of  May.  181 1,  and  fbund  the  major  part  of  the  crop  to  conafaK 
of  /%a  trivikiis,  or  rough-stalked  meadow-grass,  with  a  few 
admi  of  the  T^ticum  re|iens,  or  common  couch,  and  meadow 
IbxtaiL  In  the  last  spring  I  again  examined  the  meadow  orry 
fmHieuiarly,  and  found  the  crop  to  consist  oX  the  same  grataas 

■-  '         •    •    — -       "^errfticum 

of  A  ugust 
1  took  another  ride  to  see'  if  florin  was  taking  the  lead  ofthe 

■  ■*  • "  to  find; 

more  of 

_       ^  y  of  the 

second  crop,  It  consisted  of  the  attmi  of jrrasaes  comnton  to  all 

'  with  the  exception  of  the  TSliicum  r^iens.    The 

— — ...J      In  soils  In  (jenersl,  when  lild 

couch  (T^tlcum)  toon  «ean 

_^  _. It  treaiUng  of  caitle^    Where- 

ever  this  gr4ss  Lt  found  in  pa»mre,  it  proves  eitl«r  that  tlie 
field  has  not  Iohk  bei-n  Uid  to  ua»ture,  or  the  toil  remarkably 
rich.  The  Utter  is  Uie  i-aae  in  this  instance.  Hut  )ou  will  »a«. 
What  i»  the  Iohk  Kras»  of  whlt-h  we  read  m  much  ?  it  remains 
for  me  to  mention  a  peculiarity  in  the  granses  in  this  meadow, 
and  some  others  in  iU  vicinity,  wliich  1  do  not  recollect  to  have 
seen  In  any  other  to  the  same  dcynw,  nri&ing  probatdy  from  the 
wrmtk  and  ricitnnt  of  the  soU.  \\  ben  the  water  beginv  to  re- 
cede,  in  the  late  kp^nK  months,  the  culmi  of  all  the  grasses 
{the  P6a  ttivlklis  In  i>articular],  tnm  thfir  great  luxunancy, 
lodge  on  the  toll,  and  form  a  coiii|ilete  mar,  and  hi  this  state 
throw  out  root*  at  their  Joints,  and  appear,  before  their  ftudilf 
show,  to  he  the  tUdanra  of  MXiie  tttdon^fierouM  grtuf.  Let  a 
penon,  not  prcviou^lv  informed  of  thu  circuinUance,  visit  the 
meadow  hi  the  latter  end  of  April,  and  he  would pro(>ably,  with 
others,  suspect  the  whole,  or  greiiter  part  of  the  pruducc,  to  be 
a  ttUonifrioma  production.  I  have  traced  Uie  culmi,  for  in- 
stance, of  the  P.  uiviidis  and  /oxiaU  amongst  the  mnt  of  other 


other  grasses.  This  I  was  prepared  for,  aitd  expected  to 
but  it  was  by  no  means  the  case :  I  could  discover  no  rac 
the  stolunlfera  than  before.    On    examining  the  hay  a 


KraM, 
down 


at  this  season,  prevailed. 


„ j,for^W«efi  otj'jitmfett,  wiUi  rDO<«al  fltf  theJoiH<«,  tUl, 

at  the  last,  they  shot  up  erect,  and  were  t^kcn  oil  by  the  scythe 
only  about  ttvoftH  Ionic.  The  mat  of  ctdni  on  tlie  cround  is 
Mk  untouched  b>  the  scythe  when  mown,  very  similar  to  the 
Mmtk$  <{/•  «N  wrr/rMrn  nop  at  vetches.  The  Av.r<Mi*  htolontfera 
Is  one  of  the  latt^  grises  we  have,  awl  never  was  known,  even 


In  a  cultivnted  itMe,  to  produce  a  crop  till    the  autumnal 
months.    But  it  is  asked.  ^  Mow  is  it  that  it  growi  ""    '- 

Its  natural  ktate,  as  to  enter  largeW  into  a  hay  c 


ws  v>  rapidly  in 

._„.^ , „_ „ ^ycrop,  cut  the 

last  week  in  Ma>  ?'  Here  is  tl»e  mistake ;  —  the  ctUmi  at  other 
grasses,  throw  ing  out  roots  at  their  iohits,  have  been  considered 
as  the  ttMfct  oTthis  AgnMis."  (^nn.  Mof.  vol.  xlv.  p.  131.) 
These  meadows  are  not  laid  out  in  anv  regular  form  for  water- 
ing, the  supply  of  water  being  too  partial,  but  they  depend  en- 
tirely on  the  Hoods;  and  being  situated  at  a  sliani  turn  of  a 
narrow  part  of  the  valli^,  U»e  water  makes  an  eddy,  and  de- 
posits its  sediments  upon  them.  The  substratum  of  these 
meadows  is  an  almost  emire  bed  of  Ukm  flints. 

On  examining  other  meudows  In  dlflerent  bournea  of  this 
district,  we  find  the  same  grass  unifonnlv  to  abound  in  those 
situated  near  the  spnng-heads,  and  which  hi  some  yean  have 
plenty  of  water,  and  in  others  none  at  all.  The  same  remark 
on  ha  rartatlon  hi  quality  and  quantity,  acconUng  to  the  wet- 


or  dryncM  of  the  wlnt«r>  It  equally  tait.     .   . 

bable  way  of  acoonntlng  fbr  It  la,  that  it  la  almost^  the  only 


The  moatpro- 

^ —  — , —  —  jlmost  **«ii  only 

atcr-maada  that' will  ataaad  wet  and  dry ;  for 


It  when  itndar  water,  yet  no  d^  weather 


Ubough  it  nourishes  n 
wlU  kill  it. 

J^ior  Slack.  Cattle  few  bi  this  district:  oaws  not  gcoerallr 
under  the  pleugb;  sheep  the  chief  stock  and  the  bads  of  the 
Wiltshire  Dovn  husbandry ;  o^|act,  folding  and  wool ;  breed* 
Ing  a  conaeqiMioe  rather  than  a  eause  of  keeping  sheep.  Hones 
a  heavy,  MB  tinsuluble  bteai;  great  error  in  piindple  of 
fVas  every  whcxe  among  the  old  school,  that  of  en* 
_       slae  of  the  animal. 

818.  North  WiLnuiiRS. 

Chmatt  mlldiT  than  that  of  the  8.  B.  district ;  toil  not  so 
uniform ;  under  stratum  broken  stones,  and  sorfSioe  reddish 
calcateous  loam. 

Pnwnfy  more  divided  than  hi  the  east  side  ofthe  cooniy. 

BuOdft^r*'  Charlton,  a  noble  pile,  by  Inlgo  Jones.  Manila 
generally  endoaed,  and  chiefly  under  graas,  and  applied  to  the 
making  of  cheese ;  leases  from  fburtaen  to  twenty-one  y«ar% 

SeotA  /krmtra.  "  Within  these  few  years  several  of  tbe 
great  landholder*  in  Wiltshire  have  introduced  into  this  dlw 
trtct  Scotch  (knncrs,  who,  from  a  suppaeed  su|)eriar  skill  in  the 
science  of  agriculture,  have  leases  for  twenty -one  years,  wiil\ 
scarcely  an/  restrictions  aa  to  husbandry.  The  ancient  putv — 
are  allowed  to  be  broken  up ;  buildings  are  erected  fbr  their 


commodation  at  a  low  rate  of  Inttrrst :  and  a  decree  o 
nance  and  patronage  given  to  them  above  the  other  tenauu  oT 
the  day.  These  men  give  nominally  a  large  rent  for  their 
farms ;  but  as  their  maxim  Is  to  pa|  neither  repairs,  tithes,  nor 
parochial  taxes  of  any  description  (these  dues  and  services  being 
all  included  in  the  rent  retwlved  by  the  landlord),  I  have  stronit 
doubts  whether  the  advantages  held  out  to  the  landowners  will 
be,  nlUmately,  any  Increase  of  net  cash  hito  their  pockets.  In 
straw  loamy  cotmtlas,  or  in  richsands,  I  am  awaie  mtich  proKt 
may  be  made  by  an  economical  system  of  husbandry  in  the  til- 
Uge ;  bat  the  practice  of  the  Scots  farmers  not  embracing 
sheep,  or  water-meadows,  will  never  make  them  rich  00  the 
Down  Csrnw  of  Wiltshire ;  and  If  the  Downs  be  broken  up  by 
the  tenants,  who  have  no  stock  to  maintain  them,  the  land  and 
the  farmer  srlll  soon  come  to  poverty  together."  {Daw,  174-5.) 
Among  these  formers  was  the  unfortunate  Uourlay,  who  was 
ultimately  ruined  by  the  speculation,  itf  his  formiitg  we  know 
nothing,  nor  are  we  aware  what  desrription  of  Scotch  farmen 
they  can  have  been  whoae  husbandry  in  an  inland  turnip  district 
did  not  embrace  sheep.  On  the  Eari  of  SutToik's  estate  at 
Chariton,  some  Bcrwickahire  formen  were  introduced  In  part 
through  our  meank  whose  chief  object  was  the  sheep  sysllBn* 
The  Lord  ScHblk,  however,  of  that  time  being  a  weak  man, 
without  an  opinion  of  his  own.  nt  so  alarmed  by  his  fomily  at 
the  idea  of  breaking  up  old  tort  that  he  bought  up  the  Icaaca  of 
these  (krmers  almost  as  soon  as  thee  were  graolcd. 

Ttie  arw6fir  port  of  this  district  is  on  the  north-wcat  TCtfc, 
being  a  part  of  the  Colawolds  hills,  and  treated  Uke  them. 

Gross  land  psvndls  almost  to  the  exclusion  of  arable  on  all 
'  heavy  lands :  their  mam^ienMnt  of  late  much  Im- 


leavv  lands 
proved  by  dramlng,  manuring,  winter  burning,  eariy  mowing, 
and  foedfaig  and  mowlM  every  piece  «f  land  aftcmatdy.  The 
nand  objvct  In  thcae  Improvemenu  Is.  to  get  an  eariy  bit* 
for  the  cattle  In  the  spring,  and  thereby,  in  feet,  to  shorten  the 
winter. 

The  cheese  of  this  district  was  many  years  sold  in  the  LondoD 
market  by  the  lume  of  Uloucester  chewe ;  but  it  Is  now  per- 
fectly well  known  liy  Ihe  name  of  "  North  VV  iltshire  Cheese.'* 
It  was  at  first,  doubtless,  an  imiution.  and  perhaps  an  humble 
one,  of  that  made  In  the  vale  of  Gloucester,  tut  it  is  now 
allowed  by  many  to  be  at  least  equal,  if  not  superior,  to  the 
cheese  of  the  fevourlte  district  of  Oloucestcnhite,  the  hundred 
of  Berkeley. 

GanieM  not  numerous :  some  near  Wootton  BasHt,  for  sup* 
plying  the  markeu  of  Cricklade,  Cirencester,  &c. 

Orehardt  frequent  as  an  appendage  to  farm-houses,  but  no 
eider  made. 

fraoJ  frequent  in  hedgerows,  but  not  In  masseo. 

tnifftftioH  not  common ;  springs  scanty,  and  land  too  ab> 
sorbent ;  alleged  the;  produce  coatie  grass,  but  this  is  owing 
to  its  not  being  mown  m  lime. 

a  Live  Stock. 

Cattle  of  the  long-homed  breed ;  Derons  fared,  and  found 
better  fur  fsuing,  but  it  is  questlonab'e  if  th«  are  so  good  fur 
the  dairy.  Breidlng  cattle  not  the  faiOiion.  *'  The  dairymen 
say,  that  tlie  advantages  which  their  situation  gives  them  of 
•ending  their  veal  to  London  and  Bath  markets,  makes  it  moiw 
their  intem>t  to  fat  their  ralvcs  than  to  wean  tht-m  for  stock  ; 
but  the  oppoiicnU  of  tlic  long- homed  cows  say,  that  the  oxen 
are  generally  so  ugly,  and  the  heifers  frcnuentlv  such  bad 
milkers,  that  the  fAmicrs  are  never  certain  of  brceoing  such  as 
they  would  wish  to  keep;  and  therefore  they  prefer  buying 
rows  (of  which  tliey  con  have  a  choice)  to  breeding  them,  and 
to  use  hones  for  the  (ilough  instead  of  oxen." 

Manfi  thttp  brad  in  the  district ;  some  for  fddlnf ,  and  othcn 
purposely  for  fating;  for  these  purposes  a  kind  to  walk,  and  a 
kind  to  stand  still,  necessary  :  the  WUtabire  answen  the  former 
purpose,  and  the  Leioestei  the  latter. 

There  are  yrt  U-ft  in  North  Wilts  a  few  flocks  of  the  native 
Wiltshire  homed  shee|>,  potsrssing  quaUtics  of  perfection,  both 
for  folding  and  fistting.  They  stand  short  in  the  leg,  with  wool 
under  their  bellies ;  are  wide  and  heavy  in  the  hind-ouarter, 
light  in  the  fore  quaner  and  hi  aU  their  ofTals,  with  the  Roman 
nose,  and  quick  piercing  eyes.  Thei«  are  in  the  hands  of  a  fuw 
farmers  near  Broad  Hlnton. 

7.  Political  Ecomomy. 

Aa  afplkabU  to  both  distrUU  it  u  observed,  that  the  turnpike 
roads  ate  numerous  and  good  in  most  places ;  three  canal* ; 
extensive  woollen  manufkctures  at  Saliilburr ;  also  cutlrry  or 
superior  exct-llence  there;  carpeu  at  Wilton,  and  fancy 
woollens ;  and  of  superfine  broad-doths  at  a  great  many  placei. 
No  agricaltoral  society,  but  m.->ny  fkrmen  and  othen  are  taun- 
bersTf  the  Bath  and  West  of  England  Society. 


78ia  DORSETSHIRE.  711,250  acres  of  untlulating  surfkce.  In  great  part  chalky  loil.  and  celebrated 
fhxn  the  time  of  the  Roman*  for  ita  pleasantnew  and  fertility.  Like  Berkshire  and  some  other  counties, 
M  is  caUed  by  the  inhabitauta  the  garden  of  England.    It  U  chiefly  under  graas,  and  is  celebrated  for  iU 
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breed  of  sheep,  which  bring  three  lambs  in  two  yean ;  and  for  ito  watered  meadows,  of  which  Boawi^,  of 
tliU  count?,  has  given  a  valuable  account  {Ctaridge*s  General  View,  1793.  Slevenaon't  Oenemf^iew, 
1812.    Martkat't  Review,  1817.    Edin.  Gax.  I8S9.) 


1.  Geograp 

aimatedn  t 
tappoud  oolcier 


•ttpAical  state  and  Clreum$tances. 
^  and  Mlubrioiu  ntlwr  than  mild  and  bland ; 
•Inca  the  rtenuad  Downa  won  ditaudMl  of  thdr 


ihSSte^ 


SaU  chieflj  chalk,  next  clay,  then  tand,  and  oT 
&c.  nearly  equal  and  moderate  porttoot.  C\  ' 
»jllt  of  the  upland*  vafy  thin.  ~|^    jk" 

No  metaUie  mintt  or  eaalx,  but  the  Mnintulm  at  Portland,  four 
mQca  and  a  half  in  length  b^  two  in  Vraadth,  one  entire  quaxrjr 
ct°  Portland  •tone,  to  extanatvcly  uaed.  wpcclally  in  Loodoa. 
PattCTB*  cUy  found  in  ▼arlous  pnle  of  the  county. 

2.  Property, 

£ctate>  lam  compared  with  dioae  of  other  connttei ;  Mmic 
ef  the  principal  under  the  can  of  land-enrrerflni  otban  of 
I  iwten.    Tcnum  chiefly  freehold  end  Icaaefaola. 

&  Buildings. 

Farm  buUdlqRi  as  in  other  oountlci;  noenlly  lit  ritoated, 
|>jdlt  of  itone,  and  ooroed  witli  reeds  or  taalcb. 
J    4l  Occupation. 

Famu  very  latsc,  1400  or  2000  acrei  qf  theep  flinn  beiagflw- 

Qoently  to  be  met  with.   Many  of  the  preptleton *"" 

LuMei  rf  twenty-one -""  '•—  *— 

pmant  century ,  now 

5.  Implements. 


Tean  common  UU  the 
for  ■hortcr  periods. 


Two  Boru  of  uncooth  wheel-plooah  In  u»e.  Small's  plough 
tried  in  one  or  two  places ;  from  the  difflenltv  of  ploughing  flinty 
sails,  wheels  aie  deemed  an  advantageous  appendage  to  what- 
cTcr  sort  U  adopted.  ThreriiliW,  wimiowlng,  and  vaiious  other 
modem  Implements  introduced  In  a  numMW  of  places  The 
wattled  hurdles  of  Donct  shire  consist  almost  invarlablT  of  ten 
stakes,  which  the  hurdle- makers  drfve  into  augur  holes,  that 
are  made  for  that  purpose  in  a  piece  of  timber,  which  is  sup* 
ported  at  a  eonvcmcnt  height  fram  the  around  by  other  pieces 
of  timber,  and  then  the  sukcs  are  wattled.  Stones  sat  on  edge, 
and  rublwtane  walls  used  as  fcncee  in  vailous  parts. 

&  Arable  Land. 

Deep  ploughing  generally  less  approved  of  on  the  chalky 
soils,  and  cross  ploughing  never  practised,  erea  tat  turnips ; 
two  or  three  hones  ferro  a  team.  Fallowing  general  all  along 
the  coast ;  but  what  Is  here  termed  a  summer  fisllow  is.  In 
most  eaaes.no  other  than  a  preparation  of  ley  ground  fbr  a  crop 
of  wheat,  by  ploughing  it  three  or  four  times,  the  first  plou^- 
tag  being  given  m  June  or  July,  and  sometimes  as  late  as 
August. 

upon  the  thin  dialky  soils  araund  Blandfbrd,  and  upon  the 
hills  in  the  nclghbonrhood  d  Abbey  Milton,  the  course  of  crops 
with  the  l<e«t  farmers  is  as  follows:  viconescventhaf  the  land 
Is  in  saintfbin,  and  the  rest  of  the  arable  Is  cultivated  in  the 
rotation  of  one,  wheat ;  two,  ne,  winter  barley,  or  winter 
Tctcheii,  to  be  fSed  whh  dwep  ta  tne  spring,  and  the  whole  fol- 
lowed by  tuniip4,  rape,  5ic. ;  three,  barley  or  oatt;  and  four 
and  five,  arUAcial  grsases,  to  be  IMIowed  by  wheal  as  before. 

Ui'on  the  thin  chalks  and  shallow  fliniv  loams,  wheat  li  gene- 
rail)  sown  on  the  back  of  a  two  yean'  clovur  ley ;  but,  ev«n  at 
thoM  thin  soils  a  great  deal  is  sown  after  turnips,  rape,  &c.  fed 
efrwirh  sheep  early  enough  to  sow  it  in  the  same  autumn,  and 
In  most  Instanoes  a  good  crop  is  praduce<l  of  a  tine  sample.  On 
the  better  sorts  of  chalky  and  gravelly  soils,  the  iiaroe  practloe 
prerails,  except  upon  the  l^-f^round,  which  continues  in  grass 


i  of  the  beet  Itoous  dB^lk^^AiufRI  fVtiy  Ouswtfl  of 
Dwn.  A  dn  meadow  ol^food  quality  is  vocth  tmtj 
shiUiHs ;  watered,  azty-flve  shUli^gs  per  acre ;  produce  efb^ 
tw«  toads  per  acre.  The  streams  in  Doraet  are  in  general 
Aallow,  and  have  a  considerable  foil ;  the  meadows  are  natrov, 
^nd  the  water  is  supplied  with  comparaHvo  regularity.  In  con- 
sequence of  ita  havtnjr  to  filler  throe^  immense  masses  of 
chalk  previous  to  its  exit  at  the  springBi  and  hence  the  iirecess 
flf  Irrigation  is  much  facilitated. 

The  aktep  of  Oomtshire  axe  well  known  as  eapplylng  the 
metropolis  with  house-lamb  at  a  very  earlv  seaaoo.  nrklnsoa 
oonsiden  Oie  Doieetcwvas  the  best  homed  ewe  in  the  kingdom, 
those  of  Somerset  excepted ;  and  they  arc  so  nearly  alike,  that 
tvm  people,  save  the  natives  of  tlie  two  eonntiCB,  would  know 
the  dlfVWenoe.  In  the  Isle  of  Portland  then  is  a  mull  breed, 
which  some  contend  is  the  true  beued  of  the  county.  Lowmait 
of  Portland  obtervcs,  it  is  the  praetloe  there  to  Ibid  thcee 
dwarfish  anlroals  ttwa  Candlemas  to  Maitintide,  nutting  them 
in  late  at  night,  and  letting  them  out  earlv  In  uw  mamlag. 
The  mutton  is  deemed  the  bast  in  Bngiand,  and  the  wool  as 
good  as  the  South  Down  kind.  Some  of  them  have  been  pur- 
chased by  shecp-breeden,  with  a  view  to  obtain  a  cross  be- 
tween theee  and  the  Merlnoe.  Both  ewes  and  wethers  ere 
kept,  and  ■eaarally  Ull  th^  are  Ave  yean  old;  sometimes  they 

'-  till  a  greater  age,  but  It  Is  not  thought  a  prolitable 

.    Such  as  are  ntted  are  put  Into  a  comroea,  at  the 

northern  port  of  the  island,  which  is  pretty  good  fautd,  and 
remain  there  from  the  ISth  of  August  to  the  5th  of  November, 
on  which  day  Portland  sheep-fiiirTs  held .  All  the  sheep  of  the 
island  an  kept  pretty  generally  upon  the  commons  from  No- 
vember the  Slat  to  CandlenMs.  The  PortUnd  mutton  b  sold 
by  the  quarter  in  general  at  ten  shillings  and  sixpence.  It  Is 
never  weighed,  but  would  come  to  om  shilling  a  |iound  when 
common  mutton  is  only  seven-pence :  it  seldom  wei^s  more 

... J ._     g(,,|fg|  flocks  of  pure  Aicrinos, 

— '%. 

The  lambs  which  are  b.xd  fijr 


than  ten  pounds  a  qusrter.    Sevi 

Down  Merinos,  and  odicr  breeds. 

Oemrai  maiwigfeifirf  of  sAaip.    1 


rcffular  supply  of  Uie  flock  are  dromied  at  Christmas, 
9  aAerwards,  and  the  couples  arc  kept  ui  thebeirt  e«-e-leai 
on  grass,  hi^i  uul  turnips.  If  ncceauzy ;  and  such  as  h 


ssi- 


the 

Sec.  on  grass,  hi^i  "id  turafps.  If  nccesssiy ;  and  such  as  hav* 

watered  meadows,  depesttire  their  sheep  then,  on  the  curly 

B,  till  old  Majr-day,  when  the  lambs  an  weaned,  and  the 

P  go  to  fold :  but  sometime*  the  two  latter  dreumaunccs 

^^  plaoe  as  curly  as  Lady-day.  The  ewes  are  folded  oonstantlj, 

and  kept  on  the  Downs,  on  artlKdal  grasses  and  other  pastures, 
till  near  the  cnsntag  Christmas,  at  which  tbne  they  haw 
another  crap  of  iamb^  the  rums  having  been  put  to  die  fl».k 
about  the  end  of  July. 

Th.fe  is,  probably,  no  pert  of  Btigland  where  the  practice 
of  sheep-foialng  is  more  admired,  or  more  earnestly  vumicd, 
than  in  the  countr  of  Dorset.  Flftoen  dosen  of  hurdles,  whh 
a  like  number  of  stakes  and  withes  to  confine  them  tantficr, 
will  enclose  a  statute  acre  of  ground,  and  will  contain  1900  at 
1300  sheep  very  commodiously .  The  hurdles  are  moved  evexy 
morning  i  consequently  the  same  number  of  shoep  will  manure 
an  acre  of  land  daiiy.  The  real  value  of  the  fold  there  is  no 
M  . ..  . ^-...^-j. beneficial  to 


meiuu  of  oscertainiitK ;  it  is  undoubtedly  very  I 
the  arable  land,  but  it  has  reduced  the  Downs 

I  they  are  four  yean  s 
e  dealers.     A  unguis 


Bwes  arc  generallji  ke| 

jld,  when  thef  are  sold  I ^, 

prevails  of  colouring  them  with  ochre,  for  which  no  other 
■     ■         •    niautto- 


reason  is  given  than 
the  Homenct  sheep. 


a  of  be  Jig  able  to  distinguish  them  fttaa 


It  one  year  Instead  of  two;  tibe  wheat  is  taken  after  the  first 
year's  ley,  and  is  supposed  to  answer  better  than  it  would  In  the 
second  vear,  upon  me  latter  description  of  soils.  Old  saintifata 
leys  broken  up  without  paring  and  burning.  Hemp  and  flax  a 
good  deal  cultivated. 

7.  Grass. 
KOflOO  aeres,  or  about  three  iUkhs  of  the  eoimtv ;  6000  acree 

of  meadow  in  the  chalky  district  Irrigated.  Application  of  the 
meadows;  fkttingcattle,  and  of  the  uplands  the  dairy. 

8.  Gardens  awl  Orchards. 
Both  are  fluent  appendages  to  fkrm-houses  and  cottages ; 

eome  of  the  cottage  gardens  are  small  endosures  tAken  tnm 
the  sides  of  the  hiniways.  The  goowfbot  ( ChenopMium  b6»us 
Hcnrtcus;  cuitivaled  by  a  few  persoiu  here,  as  in  Linoolnshiw 
and  frlsewh!Tc,  and  calcuUtions  mode  by  Batchelor,  to  show 
what  would  be  the  expenses  and  profits  of  an  acre  fbr  the 
London  maritet.  Tlie  plant  is  greatly  infiBrior  to  spinach,  but 
might  be  used  as  a  solHtitute  for  it  in  spring,  as  it  is  a  perennial, 
and  vet7  early  bi  leaf.  Sea-eale,  which  grows  on  the  shores 
near  Burton,  is  now  generally  introduced  into  the  gardens  of 
fkrmers. 

Ordtarda  to  the  extent  of  10,000  acres ;  application  dder, 
in  maWing  which  hops  are  sometimes  added  to  make  it  keep ; 
proportion  one  pound  to  a  hogshead.  Twenty  bnshds  of  apples 
will  make  a  hogshead  of  dder.  _ 

9.  Woods  and  Plantations.  UnMively  *t~Shiftcibur^,"  Binndfoid.  and  ilie  rarroimdiivc  ^• 
Timber  scarce,  and  chiefly  to  be  found  in  parks  and  hedge-      laeos:  the  buttons  made  of  wire  and  thread;  many  thousanda 

rows.     Many  young  planut<«a  lately  made  on  the  heath      afchlldren  In  this  manufacture:  wicker  baskets,  with  a  small 
lands.  bole  at  top,  called  lobster  pws,  at  various  places  on  the  oosst, 

10.  Improvements.  and  a  variety  of  other  articles.    Many  very  unconunon  pro- 
Irrigation  carried  to  oontlderable  extent  and  great  pcrteaoo,      vlndal  terras  uaed  In  this  county. 

7890.  SOMERSETSHIRR  About  one  million  of  acres,  chiefly  of  meadow  and  pasture  land,  hiUy  and 
mountainous  in  some  places,  and  with  marshes  and  bogs  in  others,  but  on  the  whole,  though  fiur  behind 
in  artificial  culture,  celebrated  for  its  natural  fertility.  The  climate  is  various,  in  general  cold  and 
boisterous  on  the  elevated  parts,  but  almost  without  a  winter  near  the  sea.  The  county  is  divided  into  the 
north-east,  middle,  and  south-west  districte,  by  its  very  able  reporter,  J.  Billingsley,  Esq.  of  Ash  wick  Grove. 
iBilUngsley's  General  View,  IW.    MarskaPt  Review,  1817.) 

MhtMl:  lisad  and  calomtae  hi  the  Mcndtp  bills,  but  Utde 
worked,  for  want  of  a  proper  level  to  cam  off  ^water- 
Coal  abounds,  and  to  worke«l  forthesupply  of  Bath,  Wfltshlre, 


AM$et  were  finrtnerly  kept  by  some  fkimcrs,  but  arenow  glTcn 
up,  having  been  found  de^tructive  to  hedges,  &c.  **  ft  ap. 
peered  that  six  asses  would  plough  as  much  land  of  any  ktaad 
in  a  given  time  as  thee  hones,  and  bur  asses  were  sufficient 
to  plough  broken  land.  It  is  believed  that  two  aseea  will  per. 
fbrm  as  much  work  as  one  hone,  and  they  do  it  more  conve- 
niently in  the  hilly  part  of  the  county,  as  they  carry  their  laduig 
in  pannServ,  where  it  would  be  difllcutt  to  use  wheel  carriages. 

<««e*«  kept  on  the  com  pastures  in  Purbeck,fh>m  an  idea  that 
thev  promote  the  health  of  the  cattle. 

Beet  kc|>t  in  various  places;  does  iwt  answer  to  fised  them ; 
the  only  way  to  rmder  them  pirofiuble  is,  after  the  honey -seasoo 
to  destroy  all  hives  under  twestty  pounds  weif^t. 

11.  Political  Economy. 

Bowb  of  flint,  and  in  genersl  good :  aa  fatm  railway,  of  three 
miles  and  a  halT  for  conveying  potters'  dav  from  Nocden  to  a 
place  opposite  Poole,  where  it  to  shipped  Tor  Livefpod.  No 
canato.  Manufactum  of  flax  and  hemp  at  Bridport  and  Bea- 
minster ;  upwards  of  SOOO  people  employed  in  making  sail- 
_.  .._   ___. /L ..i — leulfa.&c.;  flanndot8hafte*MiT, 


doth,  cordage,  sacking,  urpaulht.  fu. ;  flannd  at  ShafteriMiT, 
and  woollens  at  Lvme  Regis :  twisting  and  making  up  raw  dlk 
into  skeins  at  Shdrboume  and  other  places;  shirt  br' 


7831.  NoBTH-KAflT  DiarrKicT. 

5ui:^hoe  very  irregular,  intermixed  with  lofty  hills  and  lish 
fantile  piahw  s  cUmatc  variou« ;  sdl  chiefly  clay,  and  In  part 
peat ;  application  chiefly  nasturage ;  several  thousands  of  acres 
overflown  by  the  tide  In  the  river  Vco ;  4000  acres  protected  by 
a  waU  of  stone  and  lime,  elevated  ten  fbet  above  the  level  of  the 
land  within,  but  high  tides  frequently  break  over  It  and  moke 


and  SomeraetshlR ;  tnm  800  to  lOOO  tons  raised  w«^J- 
Praaertv.    Meny  large  proprietors  from  VOOO/.  to  GOOOI. 


srwter  rart  'ta"the  poeeeeslon  of  nspcctaSbto 

yeomanry,  ftfom  50/.  to  «»/.  a  yeor.  ^    _ 

-  "^  There  are  many   splendid  genttement  aeaCa, 


n,  ^t  the  I 


limoti  I. 


AGIIICULTUUE  OF  DKVONSHIIIE. 
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orakrTHCitfd  wHJi  ntrrM^Tif  j^juihti'mi.  In  thli  tlHttiVt,  W.'V  rh? 

DuTTi  hBlHi.s   lUiJ    oi^T  i^>    Ji.'  fi^r    Ihf   IIH'^t     |«ri    mHikfi]A|i|^yfr 

and  miTffNn'I'l  j  IfLiFi  'i^t  '11  ilw  ilalt;}  rirnti,  «  kliAEiwfuJ  iii.it> 
%|wtl«i  p{4vj]J«  In  T^apiirl  tA  MlthukD^i  4n4  kimli  HiT  thilMT 
ttnrl,  le  TT' if  (i;  in  itlc  *in.^<-f  nbcmth^  i-nn'r  mtv  aLnKvl  Uiil- 
Vf-r^^lj  *#iv4d  with  thKr  imrr.'wkir  in  ib*  IMct ;  4it4  inmnf 
a  ilntfj  finti.'T,  li^ll*  l««u '4*'*i  kciiT^j  ui^iltiA,  bi  l\'W 
wbaJri ~w hitrf  p  *  qhiiniilf  drilDn^  luaiLJMit  lu  mwiure  nmut  mi^rv 

OMMWltflh      rWfM^miHII  BJMWi  IMif.  *JgW  I  liMlM  nf^fc* 

«liMn  «wn  ■■  i«  mivll  W1M  i«  miri  fldt  or  701.  iw  }«jri 
•Ml  iMiif  Ikt^MHM  «tn  1m  fndiifltd  df  indi  llu>«  (much 
hiteriBff  w  ■  kiqp  Ikisit^  !■  ■  imj  iibjhh uH*  Tih '  In  <^' »> 
tnitirfc,  H  li  j;KHf«llj  &QJid  Lhnt  lh«  wirr  uiubrtika  Un 

tmtfi'  pf  tw  tdw^  uid  iM  buWbAid  gxM  to  lUilj 


«i>«l9D 


n«f»ta«ii 


PkU^  T^S  4  f<v>(  (It   ntu^S;  IfiM*  wUh   thv 
MadMcltrMd  in  lu  limil-ti^  l^i  ^irvri-nl  HXh<yan  nTv^l  S  tl  i* 
k  nitKrviv  ''Wl  UinerT  lfi«n  Hhovc  UMd  m  udm  PotwEiev^ 

kbwJ  tml  in  ^m^l  ptt^ariMn,  srul  little  lUendcd  tn. 


two  auHWic  cnrim  iJ  nnfoCev  fton  tlur  ihhv  Arid,  iPid  Ch« 
IWIMJUlll  H JKnKl  ii'  4hr  Ijt^  pwl  d#  tlia  term  Rft  «l  Tlw  tw- 
f^flBlof »  TtiJ4  <piU  pMol«  iTti^  ^u&r^t  iriih  hti.  prrrn  Lu  nab- 
■Jute^oT  nutrition  >    A  i4c!k  ef  |»t4laE«  b  kjuaL  tA  »  hundnd 

CnfM  l^e  ^«kdeinlnHtf mr  niifw-    "  On  Ihv  r!rh  rnitrih  \^¥m 
w^KX  Ittir  brMol  iltdtievlf  iba  fnulni  n^iiTti  jTri-T«i!>.    Jn  ih* 
il  in4  Dptb|  iM  ^il^  i»  In  inHiiJAn>L  u»<3  Afkil 
li  irtn^'y  i«*n  Iwi  ihe  itklth^itc 


f  h*  )mA  i  vat  to  HiDafatoi.  r 
iJMHh  r  q*W  «e  *a  iIImihiiI  t 


.  J  j^^tw  bt  CM  L  IpuL  tflteii  U  ki  ^nividcd  tn  tit 

filMielHd  win  149 11l«<oim«  «f  « ;}r.v  w  l«cr»  brvul  clA^cf  I* 


r:  irn,  « [lilv  Mbf  fK^UflVt  ih»  r^'ifw  taMt  Iv  dried  mel  dv4  f « 
u»  Ittf  bAj  fur  iJtIer,  hi  thi  fufJimi^iian  tim  li  lifm.l«  ifrntln  Ln 

n  *rk  h4'4  e»;ifiT  «■  l#n  kcrv*  nF  nun^t  j  r  uunit,  lh«  ULmuj  of 
«  hich  auKiunls  la  %^V.  p«r  vtt^ 

tfrrArf'Mlh  dwiWi  lhPW|tL^'>Vt  llw  wM*  Jt-rrii:' ;  t^  *  rj*mjrit* 
■pff D^  b<M  h  u  ft  iilil*  Hid  dlder  Tnirt,  it  dw  couil  of  wicX  jj'jj- 
}  m,  i  UAdlLCKf  frnn  1h«  eniditn  iiLmmn-r 

tt'mailt  ami  PliltilMti-nrt  nuf.  n'^n^etva^ 

JLl  Mr  Mwl'.  I  '«[t3r  tor'1  Ev  th  m  >^h'^>r'i«it  :  |>i#  tm^-hArnf d 
Imri  if  .VurtH  t^  LiimhLrr  h^Tf  |«fin  rrti^i,  Ind  Uiv  ciutomnri 


}  nunirTi4A    IMhJ  Tvrj  poducthf  ;  ifiH  (MvtlcnUrhr 


7S^  MiniiL*  iJinrriicT. 

Il#rm««n  I  jttl  ^vvhM)  KIT*  oT  «*Tfdl  varfiie*  *n4  ttdt^ 
mid  mJ  Id  dtndjr* ;  Inciodlxia  ■  fvfat  mx-  mt  «f  flmnh  «itil  V  «l 
Iatu].  iRtvM  |«n  HjrfwHi'h  hAj  l)«ai  drmimd  wid  ■ 
llfir  iKk  4Mrlrt  acv>fl«i  br  iV  n«iu 
prriid-iirl  1  Iknru  fk^m  *tw.  in  QQItf'.  !«'  i  .  , .  _  „ 
■wtib  hMfin,  but  rhIeOi  b^  i'nw^  Sat  iim4»kii  iht  «»■■  let 
ou  E  In  dMtj  ma^L  ii^  in  I Wwt^lrsi 

AraSttf  iwiJL  Hit  ««d  bcAdp cxAsuifdj  culUnrabdt  indlbA 

■SX*.- 

■ulUfalr  I  rd HiAitiflifK  fw^: 

£Jw  Shdt.  Am<iil  c^vf,  vrll  fild,  innfi-md  lnr  lh«  daiiTt 
•rid  th«  E>hjf  n  <^it^i  cf\t  t*^ ;  llh4t  yf  rhiildju  inDcb  wl<m4n»p 
l>w  otbm  In  ii»ni^ri!l  wld  in  L jinctiM  ^  duublv  f  J  louiLitilrf ,  A 
d.itn'fiia>d  csn  nwn*i^  flw  mHk  ef  r>*enti  fuwi. 

JTi^4  tsriUcni,  <e'<fvc  IaIIt  fr>Hn  WtLi'^  ip  ltrti44r^atrr  ;  w%* 
ImM^r  'wc'^llEn  iQiiflufKiuvBt  nunj  tif  bflnp  uul  ILas ,  hhI 

HHIVflf  fiD«Br 

7H^  SoLrtn-WF-flTT  ni^Kirr^ 

Hoifh  UMB»  UJuHi*!  Ill  Hi.  iii>d  rldi  ftnlbe  t'd^mHul  vlilwit 
finiiM  nfbcrlM*  th«n  in  f|^>e  la^i  ilid:Hit,  |iuf  lIi«  hu»!l«£>dtr 
raiiirh  fhf  tune ;  imrf  lifulin  lii  i|0r;  inuunr4.lTi«iiniTilE]T«U'd« 
And  p«dui«  viLli  ih*^'  «TMJ  <<puiif  bullock  ■;  In  Uv*  T^ciuiif  r4 
0i'-^  hl1k  I bf  ti^l  Af  il'il  ciirti  crpifi  it  emu, 

t-'f»rwi.  Tbr  iMHK-lt  k,«i]R«^  uwrnd  ]>ttLvH|iin,  DtiTUJtrr^  A:l^. 
4TF  noi  cmLiT  L^wlibJil  Id  i>«  r\t,  And  rtcrUi^  ^tin^  «»I 
tbr||j4«  bill  tre  A  mn«  nTAninMil  pnUi  W  l$l*  til«fi¥lfla«t* 
Tti'^t.aELk.ijii  vhkb  ihcj  >ivpluil«l«n'il&«raiPiHiHMhWi« 
*iMd  lietwffn  'but  *nd  itr  fin-l  vlrlv  wM  Qmtmpi  lb*  irtlniT 
ihK ./  ^,f  tJrln  i<,  iVi^qemJij  jmmiUM  tm  m  Aif  miunm  wa|l, 
Lniir  f»*[  hl^h,  llirTs  |i  tw  fflirh  ;  •rwd  thelieditp  eoniiiHi  *f 
rhh«  iV»i  nf  Imthf  ji'anie^  on  tb*-  [<^  i<tlw  i^aitti*  At  aln«rt 
«ie  i¥il  dl^tAnc-x  lli'^ir  ifru^Lb  n  rvr^p  Tii|iiil(  knd  ib>:t  *fwm 
I'ftdrfy  rtw  (lf*mi^iirtT,uft.Tii;e*r.f  tlw  m  lir>«w*a  fitaj  Itn  Iht 
iBl.irr'.flKirti,  u  d  mfH  ntfiET  pLjiiU  ;  *ht.'i  aI  u^HiJri:!;,  llitt 
nii-I^IIv  Pmv  Hevt  tft  Ifr*  IcrraimT^  litd  iJiP  ttiUlf'*  ronA  l-lbliA^ 
The  quai-!in  of  fv^l  iU|iiilJed  bf  lt>c*«  h,<dg  m  4«  wvrj  mmhliT- 
able  4  ^nd  inw  f^Ii  li*}wtiH]  thAt  con  be  nuide  la  LheiB  u, that 
rtMi  *Anti  iw'fl  In  ll**  ™iT»fnii"tiiin  rfllw  liuil»  h  tn  cnuldcr- 
^I'lir  a  4^u  -.niti^ ,  I  hat  1 1«ntr  pgnlfifi  «f  th«  Md  1*  inrfdud  ^  iti 
r.#rr>b|.^  rnAMrr^  tttid  PiklcTtd  for  hnW^Mft  tinttrAductltr^ 

S?FD«  ,Vfl^^  JkntttfM  LdiralncHl  on  1b«  RiimAtl  hiiIt, 
and  fi  ubw  tji  c-ii'tJrAlfed  bi  ftvH  pm^ction  t>f  IJ^Ji,  aI  WW' 
iilon,  BflAi  \^'*tchc(«  MiBi*  (St.  liiid*,  nnd  r«i<ileni  clriir 
iiLide  i  Dui  mucb  A-Dott^  bui  djns  MEwin  »  »  lAiipF  tip»  In  ihm 
iMilen. 

/ Juf  yiivJr.  ?VHth  IVTon  rslUe  ajnil  Ilnnwt  i<l>4ni  v»mi  mcTd 
T-iUrvliTn  htm  i  n%*<n  taUlkHl  rtjl  ^'  ifl  jotev  AlAnufoaurE^ 
al  TAiuiUiit  f»i  il(eiII«Tl>T>r>    A  inlmbn  mvd  iMrrlQC  fullS?  al 


7R24.  DEVONSHl  RE  l,'?ni5;3C9  acre*  of  rtroiigly  irarked  hilly  nurfac^.  including  the  Tale  of  Exeter, 
•*  the  garden  of  the  weit: "  the  Forc»t  of  Dartmoor,  a  barren  waste;  and  Nortli,  Wott,  South,  and  Eaat 
Pcvonthire,  each  with  diittinct  features,  llie  county  is  cclcbratpd  for  its  breed  of  cattle,  it«  dairr,  and 
\t»  orchards,  and  of  late  years  for  extensiTe  imprrn-i'menu  undertaken  in  Dartmoor,  where  is  alao  the  im. 
pirnse  dep«^t  for  10,(J00  prisonen  of  war.  (>I|f.l  114/  ( Tyrwkftt't  Tracts  on  the  Improvftmentt  at  Dartmoor, 
Jhj9.    t rater' t  General  Fiew,  179*.    FaHCOuifer't  /im;,  181)7.    MarskaiU  Review ^  1817 ) 
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1.  Geogmpkical  Stale  onH  Cireumsfanees. 

ry.Molr  in  Nurth  Drron  len  mild  than  in  Houth  Deron,  but 
M  il  mynlM  M*  uied  m  ipurden  L«dgci ;  in  South  Drron  ih« 
« lin-el*  la  Mippowd moR  mild  mm!  a«labrioiis0taD  in  aov  other 
1    It  at  EnKbuid. 

Aatf  In  crc^t  viirMy,  bat  In 

Mtmtndi.    Some  Iron  sad 
i:i>  cil«inr,  and  luarblv,  &c« 

2.  Fropertjf. 

Voch  dividixl,  onlj  a  ttw  Iwrjft  nrtntei ;  ftomwrly  I.-it»ng  Tor 
u\H  mLch  in  uic.  It  haa  flnaquemlj  )ia}>}  ru«d,  that  In  Ictttnn 


an  catata,  tlit  landlord  agntd  todi«charr«  tithes  and  all  paio- 
c;  ial  payine^  u.     About  the  }«an  1800 and  IMUl,  tha  t*rtt  of 

avTteriil  estate,  ia  thi*  rountj  «asabKolataly  Ina  ""  '" " 

auih  dlkborMrmcnt^  and  cvmcqucnilj  all  tM« 
itanccd  bvotight  thalr  pioiniaSMsa  Indabt. 

SL  Jhtildfngs. 

Houaaaof  proprictan  toe  icnarallr  fotoif  tn  rata  ft«i 
raMdenc*.  *<  Wa  doTy  inKoraity  to  pbm  and  plara  fimn- 
arona  than  thcr  ara."  "  (ianlan-valb,  firm  himaai. 
Bt«iilr«,  ilin«>kuns,  viUagt  fcnon,  and  cottagaa,  art  a 

F 
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vHhinkl,  id  Itft  wMiwit  Ttngh.^aat,  or  wblftewMk,tooon. 
•Ml  tlM  natlv*  ootoar  af  Um  loam." 
4  Occupation.  J115 

5.  ImpUmentf. 

Plough  of  tlM  tvinc  kind, 
with  a  wooden  moald  board. 
BeaiiAcn,  called  tonncnton. 
-  -       ••  Kmiit. 

I  mattock 
(a),  and  tlw  other  a  two- Mil 
or  doaUc-btttad  mattock  (&). 
PartngHhovelt  (f)  are  very 
veil  oenatractad.  Cora^tacks 
In  harvest  aecurad  from  th« 


Two  KNta  of  fcrubhing  m 
tocki  are  in  nae  CAr.  1 1 16^1 
on*  called  tht  boe  matfa 


ftwn  ftt  culture ;  artificial  hcrbqi*  not  Riacnllj  sown,  and 
-mtaUombad.  •-•■.#        -f 

7>  Grass  Lands, 

In  the  low  tracu  of  cood  qaalltv ;  appUcatkn,  breading  and 
*  led^ ;  hatter  good,  cbaan  faidUftrent,  and  gcooraUjr  oon- 
imcd  m  tha  county. 

8.  Orchards^  Woods,  and  Plantations. 

Vary  abundant  in  moat  Darts  of  tha  eoumy,  and  escallant 
ddcr  made  to  the  HcKConbhlre  manner,  nuit  tnaa  rather 
naglactadthanothanrlaeigHMnUypaatttiabanaath:  eAantai 
tha  hedcerowa. 

TU  Fontl  qf  Dojtmoar  la  pared  of  the  Dndiy  of  Cornwall;; 
•ttiralTe  hnprorencnti  haTe  latelT  bean  propoacd.  and  in  part 
carried  Into  ciecntion,  under  tha  dbaction  or  Sir  J.  Tyrwbitt, 


0.  ImprovemeiUs. 

Dnintng  and  irrigation  net  nrobh  practlMd. 

*oude,  ofD--" — ' .    -  . 


\,  of  Darlington  parsonage,  communicated  to  Vancouver 

e  of  emptying  tha  water  from  a  pond  without  the  nc- 

•MltyorattandtaigtoitparwnaUywhenlbU.  It  la  more  matter 
«£euri""--»— ' " "'•^ .._..._        . 


f  curiotity  than  ingenuity  or  uee. 


which  when  full,  by  mean*  of  a  leTer, 

f  f|iug  •t.^M  bottom  of  tlw  pond.    A fler  a  lime,  the  box  being 


li  orarflowlng,  flowt  by  a  gutter  into  a  bMin, 

yondthe  haad,  w\'^     "—  '  "  *^  ^ 

•  piugatttMbottoL. 

leaky,  it  bacomea  empty,  and  whan  the  pond  ia'nearlyeropty^ 

tha  plug  ra-dropa  in  its  place.     If  tha  plug  were  placed  nearv 

the  nifaee  of  the  water,  Itwould  hi * 

oaafhJ,  and  Um  likely  lb  kaa  the  fish, 
la  Livestock. 
The  North  Deron  cattle  well  known  far  thalrsuparlor  adapt- 
ation, both  far  faadlng  and  draught.  For  the  uaes  of  the  dairy 
ar  far  milk,  it  la  a  breed  by  no  means  held  in  general  ertimation, 
aa  their  apUtuda  to  look  waU  (without  being  fladiy)  is  derived 
from  the  peculiar  nature  of  tha  animal,  which  dinwaes  Itt  le. 
orations  in  the  •ocumulatlon  of  fiiu  rather  than  in  we  produc- 
tion of  milk.  For  the  purposes  of  labour,  tliis  heaed  can  no- 
where be  excelled  far  docility,  activity,  or  hardihood,  in  proof 
of  which  no  stronger  circumstance  can  be  adduced,  than  that 
It  is  a  common  day's  work,  on  fUlow  land,  far  faur  steers  to 
ploui^  two  acres  with  a  douUc-ftirvowploui^ :  and  that  a 
general  use  is  thus  made  of  them,  and  far  most  of  tha  other 
Burpoees  of  draught  In  the  counTf  where  tticy  were  originally 
faund,  and  in  others  to  which  tbcy  have  been  since  trans- 


The  rules  gcnarally  pursued        „ 

taabic  animaLmay  be  considered  as  fallows :— The  sTcatest  i 
berof  calvei  fall  between  Candlemas  and  May,  aiid  some  much 
later;  but,  among  tlie  best  brcuicxB.  sach  Ute  calves  are  not 
ao  ganetany  approved  of.  The  usual  mode  of  raUng  them  is, 
to  let  the  calf  suck  as  much  as  it  will  tlurve  times  a  day.  for  tlte 
first  week ;  then  bring  it  to  the  finger,  and  feed  it  with  warm 
new  milk,  in  like  manner  for  three  weeks  longrr.  This  b  tha 
ordinary  treatment  for  the  first  month,  and  the  calf  is  then 
fad  far  two  months  longer,  twice  a  di^,  with  as  murh 
warm  scalded  skim-milk  as  it  will  drink ;  when,  gradualty 
abating  itt  morning  aiul  evening  meals,  at  the  eml  of  four 
montha  the  animal  k  weaned  tnaa.  all  milk  draughu,  and  left 
to  iuel£  Small  portions  of  finelv  pounded  lineecd  cakes  are 
often  used,  and  iccoMmcadcd  to  be  mixed  with  the  sklm- 
mllk,  porticuiarty  in  the  first  period  of  its  being  given  in  the 
place  of  new  milk. 

The  fuU-sl*ed  North  Devon  cow,  when  fattened  to  Ita  flramc, 
win  not  exceed  eight  score  per  quarter  i  and  the  ordinarf 
average  of  itt  ox,  at  five  yean  old,  and  e«|uaily  well  fattmtd, 
must  not  be  rated  higher  tlian  three  score  per  quarter  above 
the  weight  of  its  fattened  mother. 

The  nsual  practice  in  thb  disuict,  is  to  sell  thestaen,  at  faur 
or  five  years  old,  to  the  grazivs  in  the  cxmnty  offioroenat,  who 

ki.^A    L<<.'.,     \:-f |'|,'.r J.J....   T.i...,:,^,^    I^.,nl.   ,.    .11  ir- 

%ti>.      \^W)  Tt'cF    Ui  till'  |>^ii|[>'4'LKril  IdiML^l  AH  lial  iu  tJu  tL- 1  hiCU 

vliidi  RMy  ill  Agrmr  nie^iUTT  \i&  antnlvd  to  the  0n.-a[  lndifC 
fennu  hlUtafrta  mnnlAffi«l  in  the  ^iikuiw  ^  gnen  fcvul  I'^r  a 
wlni«^  *MpNj  +  aial  for  whictiji  Indcfd,  ■  lufilnflit  Tratcni  may 
be  dn#n,  Rtftt  the  f$rplciratJe  wrl  \Xmx.b  \n  wblf^  Lhc  iimU  u« 

_    F^n  wi!  fiHd  a  ttiliiiuf  ti  tif  Lhv  Nnrih  flevrm  vlth 

a  lUUrr  BTllmsl  nf  iHc  4an1«  klntl,  it^iuii  thU  I  I'll]    M^rllHtTi^Hlfh 

^*ii-  'I'hii  birrd  li  »Tiil  la  hJiTir  rw'ijjuifttri  fioin  tin  '■.mth 
If  alinn  i^ixt ,  alLhi»UK>i  «[  tliii  iltntf  iJrir^  difl^  trty  ninii ;  lally 
(b«ca  tbetib  in  njif^  and  in  Imrln^  a  aiivj  hrnmit  ur  r  itli«r 
tiiatkhh  mdiiur  pt  th*  **tip  Tivmt  *n4  emircIlM  ih*  r'.^*.  -aid 
IM  AVI  kich  |]Rj|ij  a*  iiut  unn^E  has  pmails  En  Ihc  jti  ri unc 
K'^th  \}^w€aa  b^vrA^  A  crosi  with  IhH  IwHd  la,  iKtwrr-M',  jnuch 
ptvf LTi.fl K  H  l!  prot^uccfi  ■  ^i«tH  B|«>ilttida  t0  fafli^  tn  n  ^'  '•en 
time  ih«i  I*  «■  i|kLTU-rj(.  (d  \n  tW  f^en^  ) Vwtt  ilnitkt  k  tikU  in 
aJJ  iu  pnlnu  ki  ■  mucii  aivw  wiiinal*  oM  prnium  ,i  gmiter 
dfT&li  TbcT^  diHM  nut  apimr  la  be  an]'  putkuUr  thoke  wdth 
r«)tBjd  10  c«iaur  la  iliis  MiMd* 


lartsoaln 
■thlWv^n 


with  a  modar- 
wiHvv.ana  befan  tb«ct«Mb 

. Jonty  into  rorkshtia.  was  mucb 

used  by  the  clothiers  of  North  and  South  Malton,CoUumptan, 
Thorverton,  Tiverton,  and  other  piaoca  in  the  ooonty. 
The  sheep  moat  appmiwd  in  the  dirlsiaQaf  Tivenon  are  the 
un  Notts.    TIM  first  crosawf  this  breed  with  the  New 

,)«r  is  growing  greatly  in  esteem,  from  its  improving  ifaa 

tatm,  and  iinnging  the  animal  three  months  sooner  to  market. 
The  sheep  generally  depastured  on  the  moorlanda  are  tha 
Jttmoor,  Dartmoor,  and  tlie  light  hardy  breed  of  the  lower 
moors  and  commons  in  the  county.  The  autumnal  rains  fre- 
fluently  inundating  the  coid  clay  londa,  are  verv  apt  to  occasiott 
the  caw,  or  rot,  among  them,  and  which  has  boen  aomaliaaes 
experienced  to  an  alarming  extent. 

The  Merinos,  Hydands,  Downs,  and  other  fashionable  farseda 
have  been  triad  by  amateurs ;  but  Devon  ia  loa  a  shoep  than 
NaUve  ^ "    '  *-—  ' '  " ' — " 


i  of  hogs  large,  and  long-ieggsd. 

Hor$e$,  a  small  compact  breoi:  with  the  exocpUon  of  tha 
fivm-hocies  In  Ireland,  those  in  Devonshlr*  have  perlkaps  aa 
hard  a  measure  of  ncgtact  and  ill-usage  dealt  out  to  then,  aa 
Is  any  where  to  be  met  with  in  the  united  kingdom. 
11.  Political  Economy. 

Had  the  roads  of  this  county  been  laid  out  tai  the  tadidaaa 
manner  practised  by  Ihe  Indians  of  North  America,  thcj 
would  have  been  found  to  fbllow  the  watrr  oonnu  in  all  caaea 
wh«e  they  might  lead  in  their  general  diroctian,  tovarda  the 
aaalipied^rar  carrfii^  them.  In  doing  this,  infinltriy 
Judgment  would  have  been  displayed,  and  a  far  grater 
it  secured  to   poatority,  than  in  that  which  has  beoi 


adopted  by  the  original  projectors  of  some  of  the  most  important 
and  most  frequented  roads  in  this  country.  Thu  is  cteorly  dc> 
monatratcd  by  the  road  between  Bamatapla  and  Chumleigh, 
wliich,  instead  of  being  conducted  through  the  valley  of  ttM 
Taw,  la  carried  over  the  higttat  brows  of  the  rtv«  lulls,  when 
the  traveller  is  unceasingly  compelled  to  atotad  and  dinrenil 
the  sharpeat  hills  in  the  countv.  The  same  may  be  said  of  Iha 
road  between  Bklaftrd  and  Torrington,  by  the  great  omisBian 
of  its  not  belfut  carried  along  the  foot  of  the  rtvor  hlUi^  and 
through  the  vaUav  of  the  Toriidge  rive 

JfoMi/bctaref  of  woollen  of  vaiMUS  ■ 

mon;  but  are  at  proaent  on  the  decline;  many 

and  works  employing  namerous  hands  at  Plymouth. 


attondad  and  on  the  dc- 

JBdMca<ionqflA«Poor,er  iMrerCloaaef.  Vancouver  eonehidcs 
his  report  by  some  pagaa  of  obaervaiiona  which,  hapfOiy,  are 
seldom  equallad  in  ilUbvality ;  and,  viewing  the  sa^fcct  as  we 
do,  they  compel  iu  to  look  on  him  as  an  enemr  to  hnmon  na- 
tiure,  and  to  turn  from  his  book,  his  name,  ana  meuKary,  with 
faelings  of  dialiko.  <•  It  U  an  tocontrovertlble  truth,"  be  aoya, 
"  that  the  restless  disposition  of  the  Irish,  and  their  emigratfan 
to  America,  is  ow  big  to  thdr  being  generally  Instmictad  to  read 
and  write.    The  disposition  of  ttte  Scotch  and  r 


under  the  same  InfioeDce  will  lie  acted  on  in  the  s 
nor."  He  "  respectftilly  submits  to  the  consideration  of  tha 
Honourable  Board,  the  propriety  of  opposing  anv  measure  that 
may  rationalU  be  supposed  to  lead  to  such  a  fatal  imr.'*  This 
man,  like  Charica  X.  and  hb  ordonnanca  of  1830,  and  Wei- 
lington,  with  his  speech  againat  reform  of  Iha  aame  your,  aagr 
have  done  good  without  knowing  it. 

Manhal,  whoee  considerate  and  humane  spirit  Jnally  objccta 
to  the  term  peasantry,  as  at  all  applicable  to  the  operaUva 
dasaea  of  Britain,  has  the  fallowing  excellent  remarks  on  thla 
subject:— 

With  resnart  to  th«  MdgrattM  of  the  Irish.  **  w«U  it  la."  h« 
says,  **  fat  Ireland  and  America,  that  they  do  so.  The  one  ia 
overstocked  with  the  class  that  fnmbhes  work-peo|de ;  thw 
other  nantt  enllgluened  workmen.  Of  sUrrcs  and  savagfa  it 
has  enow.  The  imkttend  Iridi  suy  at  home,  to  riot,  plot, 
and  murder  ;  to  commit  acts  of  treason,  stratagem,  and  spoil ; 
•■    ■     * ?,andba 


or  emigrate 
hanged.- 


to  England,  to  revd  awhile  in  outrage,  i 


;rouiMllaM  argnmmts,  Ute  rfportcr  soma  up  hi 
ith  the  aid  or  foreign  toi^cucs,  in  tiie  foUowinc 
tannor : — '  In  short,  tlic  peasant's  mind  shoula 


On  Vancouver^  ideas  on  education,  Marsha]  obaarvsa,  **  After 
some  otlicr  grouiMUoM  i 

Italics,  and  with  the  aid „     . 

ultra-toyal  monnor:—' In  short,  tli._  ^ 

never  be  inspirad  with  a  desire  to  amend  his  dnrunisianoes 
by  the  quilting  of  his  cast'  (this,  says  MarUiAl,  is  Hindoo), 
'  but  every  means  the  most  benevolent  and  feeling  baaart  can 
desire  should  be  employed  to  make  that  situatlan  as  comfort- 
able and  OS  happy  to  lum  as  posfible ;  and  to  which  nod  nothing 
mora  eaicntiai  conid  contribute  than  by  exdtfaig  a  general 
emulation  to  excel  in  all  th<-ir  avocaOons,  even  to  those 
of  breaking  stones  far  a  lirae-kiln,  or  far  reuairtng  tha  high- 
wa>s.'  'Tlcor,  hoar  I'  says  Manhal-' Wiis  is  EngU3i.' 
Good  heaven  I  And  is  tliere  an  EratUshman  lor  a  Dui 
—  tlicy  are  brothers  in  sentiment)  with  nerve  enough  I 
the  two  firht  linoi  above  quoted ! ! !  He  surely  could  not 
of  •  Oie  brightest  I  '     


know  that  many  men  of  '  ^  brightest  genius,'  and  who  are 
much  more  estimable  membcn  of  a  community,— many  great 
and  good  men  have,  in  England,  been  moulded  and  nnttursd 
in  the  '  peasant  cast.* " 

'<  Fortunately  for  society  In  England,  the  writer's  euUe 
notions  have  not  taken  root.  Sendnarlca,  for  civilialng  tlw 
diUdrai  of  the  labouring  dwaei,  have  been,  and  are  rapidly 

I  to  rsdalm 
from  savage  propcnsiiles,  and  to  prepare  them  far 
society;  hiculcatn  a  propriety  of  behaviour,  one  of 
first  loMons  a  child  should  ba  taiduced  to  leara  in  • 


prescrratlod." 

"  Attendance  in  a  school  hrartschOdnntoaraqnlsitcdapw 
of  restrafait :  and  a  diviaion  of  thne  employs  thdr  minds,  and 
prevents  idlenoM,  and  other  vidoua 


namn,  tnou 


thus  tsndhig  to  ralae  them  to  tha  rank  of  rational  Sd^ 
While  dM  unfortunate  offspring  of  hidigcno^  that  are  soA 
to  loiter  away  thoir  eorhr  days  on  commons,  fai  lanos,  aisd  hy- 
places,  acqubahabltt  of  taidolcnce  and  pilfering;  glvaaloaaa 
totheirown  wills  and  unrratrained  tempen;  commit  acts  of 


mischief,  and  odd  to  them  the  guilt  of  lytag  (the  soad  bod  of 
fraud)  to  screen  them  from  correction.** 


(od)  to 
•The 


discipline  of  a  wel|.govemed  sdwol  fanpruaea  on 
tnlnds  subopdtaiatlon,  fauhistry,  pathnca,  and  lis 
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;  and  drac  hftbUiul*  ihmi  to  ivcdTt 


When  Vancoavcr  to  at  pwupt 
matj  lonK  liT*  to  witnca  th«  — '- 
DOW  lakliic  pUcv,  not  tmlj  In 


thtovbutin 


_^  -.-,« t  w«  hope  ho 
at  tdacatloa  which  to 


la  tho  woild )  and  wa  hopa  all  thoae  wbom  ha  lifainnafai  pa»- 
■antrr,  who  may  r««r  hanian  to  vaad  the  abow  extracts  will 
■aa  the  neca^Jty  of  fcn>f)rliifr  thcnMalvet,  hy  knowledRC  and 
good  conduc ,  asalMl  tha  at-gr.idalian  attendant  upon  i^^nor* 
anoaaod  vlca> 


U  Henerellr  lUty  and  lojuny,  nUzcd  In  a  manner  that  ren> 
aen  it  almotl  ua}MMaibietodaaij(naiathaboiuidarietand  extent 
of  each. 

Mimrmlt  chtofty  tin  and  coppa*;  fer  the  fermcr  Cornwall  hat 
been  famooi  f.om  ihe  remoloA  antiquityi  aa  kkdc  thiaki  ftoaa 
the  davB  of  the  Phcaniciana. 

8.  Property. 

Very  murh  drT.dcd,fubdiTldcd,  and  vaxationalr  taitemitud. 
Bata-at  from  twenty  aTrt  to  500  acres  tci;  ft>w  exceeding 
4001.  par  annum.  Many  KenUemen  and  clrrgrmen  In  this 
eennty  occupy  their  own  »tatCT  and  Kl«:bc«,  and  keep  their 
Urounda  in  a  rery  niperior  ttate  tit  cultitaUon.  The  mAnaifa- 
ment  of  great  ettata*  to  generally  given  to  attumtTt. 

BmlmiM  raMie.  "  I  waa  In  houet  that  1  had  bean  a  dnffnlar 
anfArar  in  Cornwall,  from  thto  kind  of  dereptlre  tenure ;  it 
vonld  then  not  have  been  worthy  of  notice :  but  in  my  exrunians 
through  the  oountv  I  hare  met  with  fci!ow-sufftaren,  and  wl>h 
others  who  ai«  Uaely  to  become  to.  At  rach  caaaa  hare  oc- 
curred, and  may  occur  again,  It  behorei  every  man  who  to 
•boot  to  occupy  a  farm  for  a  term  by  Iomo,  to  make  enquiry 
whether  it  be  aa  entailed  e»tate  or  not .-  bocauie  the  poocMor 
having  the  power  of  letting  far  hb  own  Hfii  only,  in  caae  of  hto 
death,  iha  occupier  is.  left  entirely  at  tha  marcy  of  hto  mc> 
caanr."  ( Wvrgaiit  iSmnty,  29.) 

5.  BuUdingi. 

Old  flvm-hooaeB  of  mod  and  thatch :  (ha  lower  dirtolont  eon- 
aiat  of  a  kitchen,  and  an  apartment  digniflad  with  the  tume  of 
partour,  but  called  (prorinclally)  the  higher  tide,  a  cellar,  and 
dairy-nxMn ;  but  thate  latter  are  frequently  under  a  le«n-to 
roof;  the  rooms  very  low,  not  ceiled,  and  two  bed-chomben 
over;  the  floon  of  tha  chamban  are  ar  oak  plank ;  tha  ground- 
door  e?.rth,  Ume-adi,  or  flae-ttane. 

The  Ikrm-ofBcn.  built  cX  the  Muna  materlato,  oomlithig  of  a 
bavn.  cow  and  ox  ■hed«,aBd  hog-ttiea,  ttand  in  conftuion  about 
the  dwelling.  The  laterreninx  and  cirruii\iaceiit  around  to 
called  the  farmeilt  tovn-ptace ;  ft>r  as  to  that  ctM-ntiai  append- 
age, a  rrniUar  firm. yard,  it  to  a  conTenknce  not  often  met  with 
la  any  part  of  the  county. 

iinme  ictxxl  new  farmeries  erected  ccntrlcally  en  newly  en- 
claead  Unds.  One  for  forty-tix  acres  has  a  very  neat  flevatlon 
{.fg.  1 1  in.),  and  the  plan  (./7<.  1117.)  contains  a  feeding  place 
into  which  the  turnips  are  carried  (the  cart  being  barked  into 
it),  and  from  whence  the  aheep  and  oxen  an  IM  (a) ;  place  fce  a 
joke  of  oxen  {/»),  either  for  toiling  or  winter-fiecdmg :  the  oxen 
are  tied  to  posit  (ec) ;  there  are  troughs  tar  tumlpt  (^) ;  cribsi 


or  racks  ftir'hay  <«  ttraw  (/) ;  lean-to,  far  store  theeu  (/ 
to,  la  which  half  a  •oort  ihecp  axa  kept  to  fSattan,  tba  i 


eamplclad  acaln  I 


1  aa  a  bam  (*}  { 


7885.  CORNWALL.  A  peninsular  hilly  attrrace,  of  758,484  acrca,  remarkable  for  iU  mines,  and  of 
late  greatly  Improved  in  iU  agriculture,  the  objett  of  vhich  is  chiefly  corn  It  is  the  couulry  of  Sir 
H.  Davy,  who  maybe  considered  as  having  eminepyv  contributed  to  agricultural  science  by  his  agricul. 
tural  chemistry.  The  inhabitanU  have  been  rcmarlcable  from  tbe  time  of  the  Romans  for  their  mildness 
and  complacency  of  temper,  urbanity,  hospiulity,  courteoustitas,  and  liberality.  {Fraxer't  ComwalL  M^H. 
m>rgan'$CormcaU,  ISlOi    Mar$JuU'*  Rcvicto,  1817.    Edm.  Gax.  abridged,  18S9.) 

1.  Geographical  State  and  Circunutancet. 

CMsM<r.  Uka  that  of  other  paadnaolar  sitnaUons  lying  tu  to 
the  aauth  and  west,  InooiMtaat  aa  to  wind  and  rain,  and  mild 
■alohaalaadoold.  Plants,  shrabs,  and  area  the  moat  hardy 
tvaaa  an  tha  saa-ooaat,  saataia  mach  injnr?  flrom  the  noTence  of 
tha  wcaiarly  wind,  and  the  salt  apray  of  the  ioj,  which  it  drives 
with  great  nroa  baCoee  It;  hence  crops  of  wheat  and  tamips 
have  bean  totally  destroyed.  After  a  otorra,  tha  plants  have 
their  roou  much  tora,  and  their  leaves  corroded  and  shrivelled 
aa  if  scorched,  and  tatte  of  a  pnoKcnt  saltnces.  Trees  and 
ahrubs  shrink  and  lean  away  to  tlte  e;ittward,  and  appear  as  if 
cilppad  by  tha  gardcner't  shears.  Tba  anty  shnb  which  seams 
to  bear  the  tea  air  to  the  tamarisk. 

SmrJ^et  rrmarkahly  unanual ;  ascents  and  daacanls  IbUow  la 
tap'-d  tucc*sian ;  tome  hllto  very  tteep. 


I  any  an  sold  (c)  :  fbdder  hoose, 
>  lot  toato  (0 ;  hanging  doucs  wi:h 
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to  supply 


the  cattle,  and  it  thus  kept  always  dry  (k) ;  door  and  ttalTvasa 
leading  up  to  the  wool  ch'.mber  (0*  Tli«»  ttahs  rise  quick,  so 
as  to  be  quite  out  of  the  way  of  t)ie  ox  feeding  in  that  side  of  tha 
ho'   --• 

i  "  t  hod  nrri-=lnn  nftfii.  In  my  drBftr"  «-»lks  d 

ni;  td^e  ihvtftT  >n  fnme  ^ tb<9e  ntkatriblc  dm! 

an  r  poor  litlHbi  touts  bntrj  In  plAiJu  IhrlT  k 

en  I'^ns,  m  catch  the  watir  n^orlntf  in  i 

He  ^  <  ^  rr,  1  ii«  m^ra^  "**"j(-  gemvAllT  hsa  ihat  fpfHt  vnnx 
of  'inivfi,  B  sat  ilia.  BlUr*ari  ru  iu"'  btrmt  *mj  corafiriAliJe 
plA.r.  ^ltiit.iM$,m»tf  Cifaala  rnwM  of  Ifth^jandascnlieJ  bf 
thi    ■:  nr^'SF, 

1  '-f  Ibnr  Id  three  at  fmir  hnndnd  Jicnat 

m<  ■'.  a  jeer.    Treiiri  im  rnck-rmlsd  brma 


■'f      /lFlJt/,'tIft'Tt/!r, 

.    Np  GDunry  iiirrfPhli,  a  jftmim  tmri/tia  of  *h#v1  Und  Qlhei  fjir- 
ilagHt    Ttiie  luTfint  wagiDa  Iff  m<>)  hat  a  l^df  bdsrt  and 
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bdiind,  and  to  open  In  the  middle,  it  carries  ahoot  800  shaaea 
of  com-    Wben  drawn  bvhorii-s,  shafts  are  applied:  when  by 
a«en,  a  pole.    An  arch  oi  boards  over  the  hlna  wbaeto  prevenu 
the  com  frmn  bearing  on  them. 
Tht  itwia  to  another  light  uaaAil  carrlaga  tar  eanrylng  oocn 


sandhay.  IteanalsUerallght,opaB,loogbody,bornavpontwa 
wlieeto ;  a  railed  arch  over  tha  whecto  ptvrmtt  the  load  fVom  ■ 
bcrjing  upon  them ;  it  will  cany  f^om  200  to  tM  shaavaa 
which  are  aecoied  by  ropes.  It  having  no  sides  or  lades- 
i4  sMge  for  corn,  hjqr,  or £i(n(aa  CAr*  1  Ud* «)  i  >tt(to  batt  (6)  ( 


llll> 


4  F  S 
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STATISTICS  OF  AGRICULTURE. 


Pam  IV. 


wood  and 


tardvmgagntanmi  mctpwii 
A  ihcolied  com  («),  are  oUo  I 
tand-lMiTows  uid  griM  bar 


iU)l  daiw-Mt»  ar  danc-pan- 
nannien  wiih  hooks,  to  oiotol 


vaad  an  a  fcw  fiurau. 


,  arv  OUO  in  uae> 

gnaa  banowa  (J%.  Il!t0.)u«  alao 

1120 


The  Cocniih  plou^  it  a  null  (winK  plough  with  a  atnight 
picoa  of  wood  at  a  mould  board. 

Bam  boardt  tor  thrciihinK  on  are  foar  or  flv«  planka  laid 
aoroM  beaim,  but  about  on«  third  of  an  inch  aaundcr;  w  that 
the  com  at  It  la  throdiad  maj  fldl  Ihrouch  and  not  be  bruised. 
In  aome  places  whi«t  U  trpantvd  tnm  um  itraw  by  beating  it 
on  a  barrel  or  inclined  plana,  uaualljr  bv  woman.  Fancaa  goM- 
rally  made  of  rtonp,  or  ralaed  baaks  of  tton*,  siata,  and  aarth, 
aomatlmn  planked. 

6.  ArahU  Land. 

The  pitez,  or  naked  oat,  oultlTated  on  wofn.oat  ground ;  tea 
Btraw  vary  fine,  and  reckoned  nearly  aa  Kood  aa  hay.  A  quantity 
of  potatoes  eaported  yearly ,  but  not  enough  af  wheat  grown  to 


7.  GraMi. 
Chiefly  near  towns  and  vlllagea,  on  iheltered  «lopea.  and  tha 

uncultivated  lands  known  as  moors,  downs,  crofts,  ana  wastes; 
aome  meadows  watsared. 

8.  Gardens. 

Common  to  cottages  and  fiurms,  and  better  attended  to  than 
In  most  counties ;  oirhards  also  attached  to  many  Buna. 
^    IVoods  and  P/antaOonM  not  abundatiL 

a^rtiii}il<^  vr  canb»ri>kinf . 
Ttig  m^Lime  &l[Uiil£in  flf  Ctimwall  prwnEs  Ihe  Cirmcr  with 


jrm  Ibe  QmHrt  wIkf  lir?  in  Ihr  r^rinitv  of  fiktl-l 

an  oypiwtimLiy  itf  bnilm  Ll»  lirvl^rd '  ami  Mn4ll  pll.'ti.i;<|s: 

wbliih  Iwinf  deemed  uitFli  (bf  nrarkclj  itf  nji'ctL'd  and  ^/\llca 


r  (if  fiktl-iti^  CovTit  li  V 
■Ji4i    Mnjl    pll.'t'.nJ] 


"^Bofl'j" 


PniHT  qiuittJIf  bt  an  mcww, 
■i  to  haij  Ihe  doII'  ht  a  rlk  a 
timm  dqa  and  i^Wt^  adnhie  tb  th'  | 
■and,  w«it  mfliiur  4im1  turning  all  i 


the 


Tyye  uMi^  tptnl*  of  niMtntfv  1 1 1  ent 

:  of  e»ri  h ,  detrp  efM»i^(i  T"  mt,  u  re  It 

ihie  tb  th'  pile  a  tuHiriaiit  ii4t.iii< i rv  of 

Ing  all  intM^if^  aflier  hAi'.nu    iln 

1  litflirilL'v  thi^  li*h  «*  iFiiLd  hin  <  1 1'  cay 

tLimolnUlj  ftW  pTTh*|t*  «  JP  ir  nf  IWu,     TttB  l|tli  ifr  fcrtjT-il  aca 

tMJcd  aitifw  E  ihev  .IT*  ihrn  ipim"4  ihlnli  ot^  ifti?  itmiml  l-^iwe 
tfie  platieH,  anti  liinh»l  undar  fiirfii«K    <h»  p^l^<uil  cut  up 
am  •M  « I H  Binpli  drwB  one  Bt""™  l^o^  of giauML 
111 :  ttkl  knlt  wMch  has  b^n  aad  In  liuv  the  jdlriiBrd>  and 

nt^ei't'Msly 


lif-?  f .' 


,    liu.ri.v  .<  «  f  ..*^  I  L>  .-t"y' 


peracm>  Itlaoominonlyhand.aaemrtn  Aa  manaerof  ooiss 
and  It  should  remain  on  the  land  five  or  Us  days  beto«  tha  aaaa 
Is  sown.  It  la  best  adafied  to  IMit  hmda,  partlcalarly  Avse 
croT*^  T»iwlj  bshels  per  aeiw  ha*e  been  Miewed  otii'  puaa 
lan^^,  1  "1  ^"1^  e  ^'beal  rrvp.  In  the  tn^mli  of  Hurh,  vj^ 

•Til.'. -I       JA    ,rI,CV. 

Aii>'i!li-T  «.'  I'-Ie  at  maniiirt  Eil»tUnjai;l  h^jtn  Hiii  asrfuL  fishb  la 
tlto'  hiium  wisirh  dr«Sn»  fWn  tt  wtilta  under  Ok  piwc^i  iJ" 
aar^n;;:,  ra»LvtJ(i|[  qf  Iglonli  ^riDa|  and  mme  all  whlrh  e^afiA, 
and  w^.irh  i>  rqught  in  i^lij  the  diMgiat  ftnm.-i'  czru  ^h^t 
aw.i  1  in  rvki,  ilv  the  purpbae  of  puirknf  ■n^i*  and  TnLx^^g  wilta 
hb  pUies  of  aarih  and  Mnd,  *hScn  It  gmuly  tAridlkta^ 
11.   IAk  Stock. 

Bmnne&ln  csitla  |itv*bII  ;  but  11  k  dnli  anmn^  tht  Cbcm  ^1> 
lighleDKl  and  splninl  brtudm  ihat  riM  nnulna  ^iisrllt  De^iA 
art  [Oi  tie  mri  vlih.  Cnn  vet  ktpt  in  wbHW  ta  riMda  ««  |b 
the  '  '  liTi :  Lrfir  of  wh4rh  (ijr  ir**ri  nm  ani  A  teller  njff  |J^< 
11V1  ...rivH'riti'^  t^y  IhcuirfTrar.cHitaJjnaCTthiiirliaf^saBBV 
in  ^« . . ii 'Tf »  ' nd  ] aeem ,  wtri chn,  Ac,  In  inminnr  (a|  f  tfWH^  tstt 
tuf.i  }4,  t<rt:>iu«i,  L'sbtiaKn,  ftt,  ^^.1  i  iM^m  plaittowts  k  iha 
coi^i  1..I  lUtid  «jid  b?  nn  (f}  i:  jfutwrt  i^nk  ivo  oT  tkna  hH^« 
torn^'m  lt\e  iliinicH] :  r>«<ul-viii  Psdttafd,kHrpla<wl«}i  dar% 
pla- '-  Irji  f^tlniT  m  rnHif^  ■,  Lh«  divki'«i  oMtUm  Im\  to  m  tw* 
tha  L  tiMt,  \/r  H  n.MX  hsf  mn,  a  tralfr    i^lu  Is  nai  lltfTup^ 


1 

V2l 

} 

f     I 

L-'' 

?' 

P'  ~ 

^ 

c    ? 

f 

f    /r 

^ 

5? 

' 

•      1 

The  rows  are  tied  to  poeta  by  means  of  •  atrong  chuiB  aaf 
rope,  which  by  means  of  •  ring  runs  on  a  loiw  st^lc. 

Oxen  Tery  raierally  workedboth  in  plough  and  can;  shad 
In  brakes,  and  yoked  in  the  bow. 

»arp  a  mind  breed  ;  Cornish  breed  lost  among  crosaea. 

Jiorasf  a  small  hardy  active  breed,  vcU  adauud  to  tha  hOIr 
——-wof  the  county. 


CondM  Aor  always  whhe  t  a  k_„ 

cnnsing  by  the  Devon,  Sunbl.  and  Leicester  farecdj 

oir  length  and  sharpness,  and  m 

mlztuxe  of  Chinaae  and  Suifblk  la 
12.  Political  Economy, 
Public  nada  tolarably  good;  lanaa  bad.     Seme 
who  met  Parnn,  tha  reporter,  hoped  * 
aion  ttw  atraw-tiapa  that  the  i 
roads,  and  which,  '^ 


variety. 


Csmienlivla  seeaa  of 


I  some  of  woollen  carpets,  and  paper. 

oommodltlaa  nar  cipoit,  are  tni,  fislt, 

jane,Chli 

toma  wnaat. 


782a  The  islands  of  JERSEY.  GUERNSEY,  ALDERNEY.  and  SARK.  which  lie  in  the  Bat  of  St 
Michel,  and  form  the  remnant  of  the  ancient  Duchy  of  Normandy,  though  naturally  beloniring  to  the  con- 
tinent of  France,  have  vet  for  nine  centuries  been  tubject  to  the  Britith  Government.  Tiie  agriculture 
of  all  of  them  is  nearlv  the  same ;  but  we  shall  follow  the  Reporter  to  the  Board  of  Agriculture  in  con- 
sidering first  that  of  Jersey,  and  next  Guernsey.  Thete  islands  are  chiefly  remarkable  for  their  breed  of 
cattle,  theirnarsneps,  and  the  degree  of  perfection  to  which  many  plants  arrive  in  the  open  air,  which 
are  kept  in  England  under  glass.    jQuayle's  General  Fiew,  4«.  qftke  Norman  Islands.  1812.) 

78-27.  Jbbset,  a9,580  acres  of  warm  and  rather  moist  climate,  diversified  soil,  and  features :  the  soil  ia 
for  the  most  part  light,  on  granite  or  schLstus,  and  there  is  stmie  peat  and  marsh.  No  calcareous  soil  or 
rooks ;  granite  and  gneiss  ouarries  worked ;  anderanite  pillars  of  fifteen  feet  in  length  extracted.  Water 
•bounds }  and  l)«lief  is  still  entertained  in  the  efficacy  or  the  divining  rod  for  discovering  springs. 


I*  7*ropertu^ 

Mlniit>.-lj  dlTkicd.  and  moiaj  \n  dup  htoidi  of  a  tf^vfldcnt 
vwcna^-t.  S^im  f  t'Ti^taf-  Lsin  and  cuitiittii  b  tL<  l^uxvt,  as, 
Ibf  rLferit|J'''r,  tTw  rririfil  li^ftHX^rr  ^nH  rtiniit  trignntrial  vti  ^mtol  ; 
«1iij  rh«^  ktnii'n^lion  of  ctiikiren  uotlvvn  iu  wcvlLor^^  bj  the 
R9arrl!ii:«  oF  itielr  fiaienli,  ai  Ln  SciHland,  audi  matl  mhcr 
ciiunir  ««  i4  ICujtipt  cvv)4  Inland. 

^.    RmMfiigS, 

Thmit  ciF  B.U  daatea  *ubi4SAtLkUj  butit  of  4ni,  ■omrtfnnas 
T«u.|{h'4rAi4E^  ticf»iJj  110*4  l«  tAtfiatlcM  of  i^q^nd  «[□««■  work. 
Fartn  hd.uin  |;mm]]j  E'cnrtvi  with  tlwtch  cdT  paitlilct.  Cot* 
1:<^^  Hmtral^j  [if  «(on«,  vlih  ■  vhnt;  ku  fronts 

3.  ttrCtipatioH, 

FartiJA  ibulU  «nd  Anldi  di^nbiTniL  fimlta*  flnua^j  Bod 
llwir  wb^n  RDol  mMn-m^%t  BAil  IddB^riMniw 

4.  Inipiemtrtft, 
nau^li  ^iiii  wlicrLi.  mkmhllng  ihai  c^K^rii 

tlmr>  clr4«rn   hi  urn   tHlllACht^  and  4« 

i.f      .■_■  •..,       1. --.J    tat   p'nii|(Ei|i^   4     ^     ,  .^ 

I       ,  1  ' '^evarAi  f'nncn  r  inctannncC  this  plough 

tu: .  .^  u .  .L  n  1 1  i.«  ■.  1  i-i-n,  and  kixtrai  b(inca<  {p>,  64  ^^ 

5.  Enclosing. 
Pi^'kls  very  small 

hi^h  eanhaB  Rioun 
ftet  hlMh,  crewned 
&  Arable  Land, 


hMi  t£  KiRiiia^aiv  i  Boma- 
a«  or  Ff|^  WiM  i  a  aorc 
f  4^!i  fj^r  |iar>niq4f  and 


tmail  and  Irregularly  shaped,  and  tha  ftnoas  of 
mounds,  often  twelve  tot  wide  at  least,  and  sfat 
»wned  with  a  hedge,  or  timber  trcas  and  pollards. 
„ e  Land. 

Improvement  In  Uto  agsa ;  no  naked  utowsTnie  apalt 
wheat  (Tr<ticnm  SjMfta).  her*  called  W<uaieb,iViwieaf—i  tri. 
wmtn,  hoc  enters  into  rotation;  it  is  sown  In  Feteuary.  pro. 
duces  short  sUft*  straw.  Is  dJJBrwlt  to  thrash,  but  never  lodges. 

Pamepe  arc  grown  \n  every  Csmsr,  and  cither  by  the  spade 
«rult»re  alone,  lijr  the  plongli  and  ifMde.  or  by  the  small  and 
gnat  plaugh  ;  any  toirin  i^od  heart  ana  tilth  suits  them,  bat 
prcoUarly  a  deep  loam  t  and  in  the  same  spot  generally  are 
rai«ed  beans,  peas,  cabbage,  and  oocasionally  potatoes. 

When  tha  ploughing  or  dimchiajl  Mmplcttd,  the  Add  k 
fnot  honwwad ,-  atndgnc  Unas  are  tarn  drawn  acroas,  by  mcana 


of  a 


■s  rakiL  aanally  flrom  nenh  to  soath ;  wemwi 
with  cubbies,  and  set  the  beam  tai  rows,  a<  a 
dlstanoe  of  tov  inches  or  Ave  Inches  ton  bean  to  bran ;  in 
toir,  thta^  and  sonetlmn  In  two  ranks  of  beans,  laavfaig 
Intervala  of  Ave  or  sis  tot  between  each  of  tha  sown  raws. 
In  the  on  «f  tha  dibble^  and  In  dropptag  the  beans,  the 
wenan  hava  acuulred  considerable  dotaril^.  In  many  ln> 
slanoek  they  are  MIowed  by  chlldren,  who  dswp  hito  eada  hola 
by  the  dibble,  after  the  baan,  thm  or  toir  peaa;  tha 
,^.  ip  seed  la  then  sown,  at  tha  rata  of  oBietfaM  to  OBM  sixth 
afabusheltothaaen. 

Ttm  pvTBitf^  not  usaally  rdUhiil  el^^hcrc  as  an  artl^^  Ir  tx 
ktittiait  ttini,  bi  Iter*  [tfisntiKai  liy  all  cLArtan  tX  p-asfs^',  h  ** 
esEt'fi  itk'K  m>-alT  vjiJi  nulk.  an4  «ltb  belter:  bul  naL,  ■  bi 
thr  ournnaiin  moor  of  using  It  ai  hanuvt  food  lA  ISofilwid,  wlib 
sail  fiiJi  i,  or^  as  i&  IivLandp  Im^har  with  poCaloaa- 

'flK-  nrtt  mart  raluatile  afaplkwUim  ^  ihl*  mA  is  bo^'Eeedr 
liiC  ^  »t  ta^  ]|  b  ElTm  in  the  SAlmaJ  In  a  taw  mte,  srEcrwaffili 
bnlMl  w  anmed,  aud  ilnally.  far  a  weak  ar  a  Ranfl%b.t  with 
bean  aiul  eu  meal.  A  hcy^  tmtad  in  this  *■;■  ^mtt-^ — ^- 
fluiH  fm  kUlLitf  Iti  aliuut  ilim  iretrkf.  Its  fksh  la  held  t 
to  lh»l  arLnTW  '^ofti  axiy  qI^iV  foA  *nd  dnsa  not  I 


RuUMtcki  K»  alfeC  fattcil  a  lih  iMinnr|i»,  In  «1k«uI  ikref  n 

tbi.'ir  flvvh  Li  \wXV  cmuidcrnl  id  tUfieilor  n«TOur  \a   An>  iJthiT 

be«.'fr  Biwi  <70^^mBnll^  on  That  pi-eiivni,  au  addllf'snii]  ha'f- 
peiint  ha  Ih*  pontAii  en  the  prtr*--  Tv  rtilidhr*iiwi  ilw^  »i*  aba 
UMi^lT  fflT^n ;  in  thi«  ^Urt  the  faaam  imnmm  s  jsLIaw  oatou^i 
hf  liwVrL-cTuiiti  hirr  citn^ »  Ll  af^mi,  Ln  pnpmhn  la  ttaa  milk, 
tfr  W  njort  al-urvdam  ih*n  whHi  the  ■klraaJ  h  k«pt  ai  un^ 
other  diod  vhai^ncT.  \\\ttA  the  cow  rioflw  at  tb*  fa*a  m 
tliJnjUiv  IhriindA  fwr  da;  vH^  hat,  pifvn  quartx.  aJc" mcMinib 
ofLM  tmUt  prntCttr*  ifvntlRVn  OTIIfri^  i/  htlWCT.  It  kj  fenrf*]ly 
allifwrd,  that  t}w  tJAiffur  uf  lh#  buUat  la  mp^sler  In  any  a4h« 
prmlu(wl  In  wlntrr- 

Orr'w  arw  Kimilimn  ihui  up  *(ih  xh*  bo(pi,  &  tot«i  m 
pannirpt^  whii  h  ihfK  wHt  ml  taw^  The  i^M  it  alM*  Rnr* 
Wil*iit  arid  fw  d.  *t*i  i<*irp  kiUimn  tUtJ  ««  fed  » lib  can*  rt 
hHTlrr  onlT,  JluT-Stt  aai  iJikj  r.xK  iir^^odll^  :  Im^  3ii  this  Ia4aii4 
U  Ll  never  ftlYvn  lh«ni,  a*  M  U  aUigid,  ihaH  wh«e  m  thia  Md* 
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fhflF  Bjm  u*  fcJttNi.     Atait  UarWt.  honm  «rr  not  only 

/.Pi-rrm  a  rv>id  dctl  fUltiTAlt^,  iiul  filCUld  pnvlUflkTI!-. 

fAw  lo  «  nw4n^ir  c&Eetil ;  iiMr  r^pma  nmjld  rwi  find  ttiHii 
Itj    MJirtr   btsunifal   -rnvwiit.     A   iptf^k*  of  C^pttm  [inM*    Ikkt  Ip 

7,  ijV/T*j  l.ttndi, 

«  iiariti'ni  ami  OrcMarHs. 

V^ty  IttBlucEl'TT  priJ  li»  tfCnfTli  ^jurfulb  Kltraclfd  ttK     fTlRU 

bu  lb  ^  In?  ij^rfn^  II  l^l ,  (unntv  *r«d,  AP'I  Kime  tM^wer  4^  t1%, 

CttthmrtU  cmrrMll*  atiM-lml  h?  >«U  fuirtm.  .lew?  dKtar  fn 
much  oiiti^ui,  uvl  I'lirlnirkiidi  Aitirlp  i^  cttniiT.  Mmi  {JT  itw 
birrn-h<»:vi  luiv#  Utrt  Arc^Ml  tlon,  IfiadV  wl[l«  On  |iMr|:>rK^i' 

rf«id*r  t>?  till-  IL*«r.  f^  I*  InnlnruF,  mELlll^]  Ap^ct,  mur  la  (  t^i. 

wl  £f iM  4[ner .  tlv  £iitt>r^av|il<^  *(  {i^w^t  bn  vogue. 

SL    Hmh^*  and  Plitntaiif/nM. 

Vert  ILFDltrd  Esxmt,  vnA  ihr  «>«»  ipinind  a  KlLlc  morr  v<  , 
V1J7  i^bout  34)0  Mttn  uf  rock;  nrntaii* cif  bJJU'  j  tbcM  tnicbLi  L>« 


T^*au|rti  Unnv  rut  t« 
■  n  th«t  In  muj  p*rt  ifjl  "i  pfi*tnt 


!um1l  C'untd- 


It   I.iVfStoct. 

d<n.1«  ittai  the  l:n*i)  *«idj!rlTKl  from 
Ewntal  nukr^fi^  Li  kinot  hnn^n  thiit  Ini    ^, 

^ llifl  rmrn1~" ^r^tlrj  l>>r  itrAwurr  hljthc^  in  ■  ffprvvrnnni 
<it(iDi£liin  h  titp  rinr.  ^He  m-ciikit  ml*  m  ri^funi  olijecl  of 
hi*  CtiHJ^tt  *n4  Bit^-ntiun  :  ihn\  atli-nym  thr  i:«mlnlj  l1«- 
■vrrn,  IMII  the  nblinrb*  ll  l*}0  w:\UMrcii  i  Ml  h"f»  hr  ITrtl* 
unh3n<llT ;  Kit  thtrp  mnw*  t*ir(MrTou^lj  ;  (mt  tm  thl*  MnliMul 
f iw  hki  nfrwrriciiki  are  riirltpd  »a  tirmr?  u  ihrw  of  ■!!  Eutrrn 
jimuin  un  llw  uLinir  anrnml.  h  Umie  ihiT  kn  tammct  ilw 
ffinfl  ttubrnk  la  l«  iM-kiKl  I  et  ihe  j^imnA ;  but  (i  w  uul  tkm  ilri»N 
Ici  Ow  ilA?  her  mi^on  ^  «hl!ft*dr  Jn  w4nt4T  itht  ■>  «armlf 
ttsBwd  "bf  iil|}vt,  Afvl  IM  «i^  Ouf  prvinuj  p^rKticri-  ^^'Krii 
Ah*  utTM  *)i#  bi  ncjijcd  with  kaiJ,  imJ  whh  thp  nnTu'  uCthe 
bUrtdn  rldvr,  m  vhir-h  pewilrr^l  irtn,j:«  l»  ftd***d,  Could  'he 
Itf  im-^*«llHl  upqn  to  p«rurip«li:  iv  ^1  luw  itiuin^  tui*^,  ili>^e 

|»  n<t  duutiT    faul  thftC    hr  ttiPiiM  WtltJnf^J    tlCfE«v    rtl    bcY  lh« 


^ukni< 

Tn  waw 


iurA  iW  Irtiritj  erf  Twi  vrfl'Blncr,  ind  lo  pmvnl  otluii 

iTiiC  ffonTin*!!  la    Kntln™!-  uhiler  tli»  icaiUlwnre  of 


BMRj  on  tht  ipot.  uKl  lis  B«Ai  dbttxttmladmimtg  tb«  poor. 
Tho  MUM  act  of  the  8utci  dliwu,  tluU  wh«n  cattir  of  the 
cmuncnued  dcKrtptkm  are  ezported.  a  certificate  o^tb^ 
bdnc  nailTei  of  the  bland  I*  to  accoropanj  them.  On  the 
ToS'a  i«lum.  another  cartlAcate  U  nquitcd,  that  the  ume 
hUnttkal  numbtf,  and  so  naora.  have  been  landed. 

There  b,  hidaad.  at  prenni.  little  danffer  of  the  occimvnoe 
of  that  erU  which  the  Jcraiyman  w  much  deprccaua,  aa 
he  wlU  not  ifieedil;  becooM  •  oonvm  to  an;  Iwretkal  o|4nlom 
wMch  he  mey  happen  to  hear  fhan  an  £n«lid»nan ;  for 
In  thl>«  aa  in  every  thing  dec.  it  may  be  <%«prcd,  that 
the  tooted  opinlana  of  •  people  an  nuee  povcrfVil  than  any 

Tif  mm  are  dIaUnnbhed  hj  rteing  to  a  lUture  and  bulk 
much  Miptrlor  to  the  fonale.  Penona  who  haw  not  seen  anj 
ether  than  Aldcmev  co«»,  vould  U  surprittid  to  wltneM  the 
•  untd,  vhich  may  be 

e  cowt  arc  milked  thrice 
.he  middle  of  July,  and 
year;  the  milk  b  kept  in 


■cen  In  the  Jertev  carta. 

The  object  of  the  dmry  b  butter :  the  c-  _  .  _  - ..-.—  -  -— -- 
•  day  frdir.  the  mirldl«  of  A  {nil  to  the  middle  of  July,  and 
twice  a  day  during  the  rea'of  the  year;  the  milk  b  kept  in 
glazed  esrthenwate  diehea  till  it  throw*  op  the  civam»  which 
bteparatcd.  kept  five  or  dx  day»,  ami  then  churned  bv  iticK 


r>n  the  P(th  at  ^ucutE,  1 7fi.%  im  act  «f  ihr  Snaies 


eparatcd.  kept  five  or  dx  day*,  and  then  chumeo  Dv  iticis. 
le  prime  milken  ai«  not  generally  exported.  After  the  young 
V  haa  home  a  calf  or  two,  it  i*  lomctlme*  aignificantly  re. 
irked.  "  en Vi^  tit  bmm  four  rAmgUttrrt  ,-^  and  the  goes  I9 

Atto  OumtHt*  rfOu  JfrMW  eonv  the  reporter  obacrrca,  if  the 
palm  can  be  contcated  with  them  by  any,  it  wlU  be  by  a  breed 
little  known  In  the  aouth,  the  Duoiop  (in  Ayrahlre)  catUe, 
ooai  between  the  «hon-hoened  and  the  Alderney. 

8h»tp  a  bad-khouldcred  coaree-boned  breed.  miwH  homed, 
and  between  a  black  and  brown  colour;  largett  flock  In  the 
bland  forty  !  weight  of  carcaM  fifVy  Donnds ;  In  the  winter 
many  periJ)  from  want,  and  many  \n  doga. 

Hirimm  hardy  imaU  breed,  very  ill  treated. 

Stvimr,  white,  long-legged,  flap.eaml.  

Cmm  are  plucked  alire,  when  the  feather*  begin  to  drop,  aa  a 
meeauic  of  economy,  and  alM  to  prevent  the  graxing^gronnd 
being  injund.    It  babo  thought  a  raUrfto  the  animal. 

PQ^.  Hm,  aa  in  France,  the  DnU  it  Colimbttr  b  at; 
tadMd  to  certain  raldences:  bat  not  exclualy«ly,  a*  appeared 
to  be  the  caae  in  France,  to  thoae  held  by  a  noble  tenure. 

Bttt.  The  flavour  ofJer^y  honey  highly  muntcd,  probably 
Arom  tile  numerona  flowering  piaoU,  Iffumea,  fruit-ueea,  gar> 
den  plantt  left  to  leed,  Ac 

IS.  Poittical  Economy. 

BomU  nvmervuB,  nanow,  wlndfaic,  crtaiing  tmch  oOcr,  and 
conamiently  Intricate;  flanked  bv  hl«h  eanlicn  «mce»  over- 
canopkd  by  ireea.  In  rainy  weather  Ihey  are  canab  of  mud. 
Two  cart*  meeting  each  other  on  the  dumtn  du  nW  could  not 
paaa;  one  or  the  other  muat  back  tUl  it  reacbtd  the  nearest 
Bcld,  eatraay,  or  »oroe  other  reccaa,  to  which  it  might  retrtat 
during  the  paaaage  of  the  other.  To  thb  litUe  ckcumstance  in 
their  bite -"••■* 


leir  intetnal  economy,  and  the  dbpute*  which  it  engendered, 

J17,  peihapa, bi  part,  («  attrituud  the  remarkable  proficiency 

the  Jer»ey  populace  in  swearing. 

ManvJiietmTU  few  :  loroe  boott.  ihoea,  and  crrdagc  exported ; 
an  oyster  fishery  to  the  east  of  the  bland.  Engliah  law  aa  to 
poor-rates  exbu:  but  aa  the  poor  are  fVw.  it  fa  not  neceyaarvw 
act  nn  it.    Dialect  of  Jersey  a  corrupted  French,  ^d  a  bM 


Knglbh. 


■MMedf  hi  whitb  Ihe  ijn  iMirtAiuni  Into  Jntey  of  t 
twJU,  m  baUt  'in  teohkUl  ed  wul^  tlic  tviia'if  li'liiH ' 
llw  MlWiuie  «f  bHt  and  tnc^ir.    A  cuir  uT  hU: 
lnipMl4  iV>  evarr  aviliW  on  brnr'Sj  wh«  if  on  xi^ii  1 
Ht^k^    The  attaviiPit  tutuivei  ki  iu  be  kLiu|;]:iLi 

78fi&  GOTiwrer.  A  rocky  hilly  lurftice,  of  which  8000  «cr«  are  untler  cultiTaUon ;  the  cmnate  ratter 
'  than  that  of  Jctsct,  and  the  loU  generally  hght,  on  granite,  gneiu,  or  ichlatu*.  The  operaUve 
rcMinble  those  of  England  more  than  thoie  of  Jenej. 


ch 


tn 


MleeTT^t4  ■.      EhkII  H^  I  'Ll^d    C  [EtltMit^d  M<d  *^<-<  [  «  L«  h  ■, 

go*onim«it|,  »nd  the  imslore  s|rpSlc<i  io1rn|ffnTJii, 
Lli'*  rtntk.     <  l-Ta«Tl*«ir  CJJtle  *n^  ls^|fi«■-bafl«^^  r.i 
TfupKH  more  Hour  sitd  pmtwIj  in«Jr  Thjin  thu-^  •  By. 

T^  1^4ni  l»wid^,  >i4FTn&  At-rtTfimt  anci  utkah,  Uul  mt  I  ig; 
nerrt  vlth  ihte  ipPiMT^wi  short  ciir^e  ot^rrxni  Jn  Mmi*  J,  3  ley 
tmUUft  and  ill  ih(t  ihurt  hiwrw^  br**d.  fhe  rfrwUp  J  ibo 
«Krbr  and  |Knduii.  'Ihe^  «r«  il#t|>-[-hme<l,  ami  ihrtnri  las, 
cv»Mnd  Fish  Ihelir  H*ighbiiuT»,  miH^*  buLL^i.  Th<HT  h*..i'  to 
a^  ftDt  lo  fine  :  and  lh«  hUqut*,  lhnu#>  I'ii.TLn*  a*  in  J'  r  ly, 
nil  the  ThoLr  aii^pcflT  mnrr  tinjkr  ht^ini?,  Emc  tiai  *o  ni.iny, 
an  fbuod  crr*in  .("olou  r«1 .  B.n4  ih*  luted  mej  oft'lj  ti*:  •.  ro- 
nauncvd  morv  tucitai  ami  hanlv-  In  eBW  rMMcl^  a  »lrnk!.i:ltv 
mpptmn  la  ihc  t*it  n;iik*Ti  In  mwh  bUind  1  tjieie  m  ot*cr  i^ 
W  hB»¥  A  jelJn*  r  n-  le  Tou^vd  iti*  eye  i  ih*  Ud*  jneUawwh ;  1  id. 
In  mniCalKt,  the  illfnif  the  taU  al  ha  extrtmH?  a-yprM, 
Attn  WloVt  iupftiaE  hifiM  on  [tnnK^  c^JMir.  The  inmF  rki 
■^■Bv  bH  bi^  #i»ev  vlMTved  t^g  en  lit  In  f£im]  uillkm  4if 
Ivfl^j  ta4  la  C'nemMn  'i  leatt,  on  i-iPinLnaiiun.  ihif  ^< 
mmt  b  pvwraJ  and  ftriklng^  'lite  butter  producva  by  Iti^' 
of  «*eh  biKAil  ih  alti^  natuTnllT  of  a  t^h  jelUtw  c-iKour. 

A 1 1"  th*  riurtiJLiii  of  tap>vTwrity  beiw«*»  the  i-*tilr  of »  :  her 
bland,  H  la  utikMl  irHnl  ilecidedlyb^  the  mhAhiUnii  of  '  eh, 
aa  m«j  be  iupiMnn!,  In  Mw if  <»wn  lavmr.  Thp  ■pvmW  irf  J  -  leey 
lave  j«»  AaJilmt  ia  nrvoti  at  mdr  opialoc-    Pj  the  tbiro 


fa 


I.  Ilk 


Mcdon  of  thrtr  law  of  1789,  rapeetlng  cattle,  they  exorcariy 
apply  "  eur  tfea  voUUut "  the  nme  pcnaltias  and  re*tricfion  on 
iropoitatlon  of  cows,  heifen,  and  bulU,  aa  on  importation  firom 
any  ether  qnaiter.  Into  Unemsev,  where  no  •Imilar  restric- 
tion* exist,  Jersey  cows  havr  occasianalW  been  imuortcd.  The 
cmnpartaon  between  cow*  of  each  breed,  aa  milktrs,  lead*  to 
that  neok  which,  in  the  place  where  it  b  made,  might  be  an- 

.,    ,.     ,        .        .,■■■..■■•..,      '       n  ii 

..    i,rm^,    uMirrin-.l     -llh    ll'fll     r.n\.r    ^JIltlL     :i.,n-,.'lLl   In 

ii  uhm  exie^^i^tTT;  71 1  ll  ai  iln-lr  in  Ire  m  truijTu^jr  U 
I  7nr  Irb  Hnllfif^]  Toi'  wlikrh  j.  EilFnit'r  hjtd  oftmu  «  prLfe 
.  [TiyjjirM,  Ivt  hi&  own  o«e,  ■imI  hmd  ll™  ot^tr  icfi.#(.iL 
f  qujlM^  <(f  tUt  I'tiUrr  aim.  In  ciirti  iilnritlt  it  maj  \m 
■  ,  I  hat  tUe  iiTT^rnix.-*  ti  u^ua:1j  H'ivbi  Iq  (TmiI  ("TiLem- 
iliU  JKlUhkj  LncWd,  In  juttnt  Aivtvn  ilie  diflpftfrife  ttiay 
M  ilvit  dlflHient  itra^lkm  in  ihT  pi^!c<**al  ihuriiipgi 
'in  19  lierc  I^R  uai&kinuTiod,  nil  the  milk ,^Yi9*ttf*  &m- 
4i>ii  the  IhiTd  ita^  tiiLLh  atid  cn-am  ale  dmnied  lege. 
'.  v  UiiliF  BitiTifion'  liJi»  ;pt  l>«en  gt«<n  m  f Nr  lnl|i4'0f«- 
:  •'  [■  r  rt«d  i.tf  l^a1,l  le,  an  kn  JiTttr^t 

in^Qved  vnilrf  ihe  fD%ETiiintnL  n^  ^kr  John  IVvIbi 
I  ll  lUei  nranutak-lunrd^JtiHll  M.imr  f^irludlitillid,  khkh 
iuund  lEa  vaj  Icia  l^n^Lanil  VJidcr  the  natni  vl  FreOGlt 


SiCT.  II.   JgricuUural  Survey  of  Wales* 

7829.  A  kmy  mounUihumt  turfaee  of  5,806^  acres,  with  a  climate  colder  than  that  of  England,  and 
more  moist  in  the  proportion  of  thirty-four,  the  average  number  of  the  inches  of  rain  which  falls  in  Wales, 
to  twenty.two,  the  number  for  England.  The  soil  is  generaUy  of  an  inferior  description,  and  the  great 
moportion  of  mountainous  surface  is  fit  only  for  pasturage  and  planting.  Little  exertion  was  made  in 
cultiTation  till  the  middle  of  the  eighteenth  century ;  from  that  period  to  the  present  agriculture  has  been 
sradually  improring.  A  general  view  of  it,  as  in  1809,  has  been  published  by  the  Rev.  W.  Davis  of 
Montgomeryshire^  whose  work  we  shall  adt^  as  our  guide. 

7830.  NORTH  WALE&  ],S7i,510acres,chieflyofmounUinous  surface,  in  six  counties,  including  the 
Isle  of  Angtesea.  The  cUmate  humid  and  cold  in  elevated  situations,  but  warmer  in  the  vales  and  near 
the  sea.  The  soil  moory,  coarse,  clayey,  and  otherwise  unfavourable  in  most  places,  excepting  in  the  vales 
cm  the  b«iks  of  streams.  Mlnerab  chiefly  cqpoer,  lead,  and  iron.  The  fiunous  Mona  and  Paris  Copper 
ViiDM  in  AnglMca  bsTC  been  worked  since  VvSii  lead  is  chiefly  worked  in  FUntsbire.    Excellent  slat* 
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nd  in  Tariout  parts  of  Caomarronshire,  and  worked  to  a  great  extent,  eqiedally  on  Lord  Penrhjn** 
\    Marble  is  worked  in  Anglesea ;  and  Umestoae,  fireestoae,  and  other  stooet  and  minerab  abound 


Is  found 
etftate. 

I.  / 

rUMuiii  <<r  ,.:  im;,L:c»<I,  ivIUl:])  |ircTlilrd  aJI  UVlS  Vl'Alff ,  wMn  t  lo^ 
Ipiiluli;  ■IjTUUin 'nr]J1'*1>irTtT'      KqUi^jlT  4J34I  fmrtrrti  w^t  luild 

|icr4TilttnJ,  un  iicmiiau 'mEiun  if^wi^ntiv  vu  Ihif  iwcmuirj  ron- 
MquHkcc,  vhiii'Fi  becHMH  Tpt^  TMTVilicnt  In  the  twci  |ut  nntu- 

hT  irtmpraiLitKn  -  hit  «uMi  «bl<m  Mnll  4H'«~uFnu[aE  lint  of  v«Mrti 
tIH  naiiLiiIlT  IIqcIwiof-  Hen  uv  |«l1;r  Mrdft  or  UE^Aiiiifflp 
m  in  Kc'iiJiUiJ  tunA  ln!l,iuHl. 

UsvUmi^n  nt  tmMWirv  MtLtirnr,  ntd  rnidinx  in  \ht  ^^^a\^XTi , 
IruiMft  l^Lfr  Htlum  (ST their gr*a  nKWteir     T^i't^r  uf  atnctUirT  ^to- 

lAJr  IV  puffth^A^,  Ti]  ihf  manWEiiifliil  ^ ijcmlK  I  who,  In  ji^ncv 
mli  qTT  |HTvi>iii  *fl\  quaJi6«l  nr  the  itndRt^lnn,  bponcfil  vp 
Kiivlj  1o  4hff  'iU4<nc>«,  ,itiiJ  tiukjc  h  m  p&mH  it  himewr  aruJ  \nte- 

not  rii  ttttifirM  thr  loiArit.  ficHiw  of  ihe  l4«;i«r  ^tvnUi  li»*in|r 
hi  [liHr  flwn  krwll^rnkon  ind  ra[tda'i^j  ilmji^fnt  thr  ^wry  f^# 
l>iifi«  if  l;i1^Jcw)  m  Ihr  |ieiF|t'k%  i>^.i^kui3j  dlzBinUhnl  His  nun- 

bvT  {rf  (IWiT  lUrH.'vifetiri. 

<>nh  tw«  r«r]] '  ho  ill -nprtbrm Ek  haT«1««niV4ir<^  In  iht  wiiiiW 
riblfk-i.  AHihr  i4Jwi  iiftv*-  nn  >wl4  dEJwf  n»nnJE«Jj  m  Im- 
irml^Kletv  cif  fffiitr  mr  Ihc  tUif,  bi  a  khiil  ul'  jiiJimI  (•'niir*',  br- 
t««cn  Hv  fbudil  ui4  iiJUuilij>lj  Itfipji  muLf  ttm  ciiOktaaD  iLiud- 
liJiaa«<rriMrtk>liL, 

^mr  Itnr  r.uilfi^  v  Fn«rft  IV^fltTn)  kxul  PhlTk.  Hf  fxnn- 
wlBfc,  aImjui  fcVi'fi  Jrt  «TV  ***  in  «  Ttrr  «miil»*f]  ita-rj  fixwl 
ntw  imn  Jn  .A  nclo«jii  and  U^MniiiTTaniittiii'H  hluTtdi-TTi  An>l 

KvrVHTnJMtl>lrT<. 

fitttrifin  In  Uwte  Ml]  Dtbiir  ciiuntJM  uv  trii1ir  Ihr  hiliLl- 
Ptiinnik  ' f  it mc hiiIn.LU.  {htA  »rna4j  her^rtlt  ifur  kl  lituxlii  nut 
be  41lIci1  t  kitt-lil^l^,  Jim]  mrw  rlinip  Litiet-rcll  {itV  It  rditimf  1<fr 
*«Jlrl  t  lti?dnj*im|',  iin-  fm|nrntJji  4II  (Tir  i|unr  ll9]nt:f^l  m  4 
tdi «u kTT.  h I*  « I Ttif  Am)  (Vjjt  or  ti tt  i-l .11  Jr*n r  Tl \f  CJ.nv.tqHFnrJ'i 
4^' Li]i'rj|,iu^  ^  IkUIi,  di^^-,  And,  frnjU'tiTlif  i^-tnAiunr  iknilh  . 
«iul  tiMTf  IkMtlld  !«■  niDT?  uljTlEfii^t  liMI  fvH  UkVi^^  «vil*  an  jJnla.! 
□n^ltlriltlflliLd  ¥L^i|iT  lOr  riiTi'.UEiJi'ifn  tn  aucsnirH^^  7'tbtvir 
*j.iiitil«  «r  ih*  flrHJiii,  »f  fh*  |>kiitia  ftTPT  j't  iih  In  itir  nir^ 
ji^'irjc  uiT  if  thnv  dv^-LiiJi|^r    M>jtatHr«',  m  tome  |«rU,  ii^|iV' 

(1.*IIt  Jie^w  1 1  RtP' Witt  felt,  nilnLA,  tl^uM  ^rlE%,  S.r-,  Thr  C'iBlinili*  1^ 
<jrw  nr^t  rotiita^T  x  fbLluvnl  |ji  c^lifT^  Ihtr,  IhHr  dwdiJli^ 
an  i'rLfiu£<ii1t:r  wlMl*-w-ihid  filivir  rlillijT,n  arc  InduiHrdwjv 
In  rulm.'rt^K]^^4It  rrvHiun',  •hlrh  it,  |in;^CT'> mI  wltJijii  i:!rL-li>i< 
taam  Mun&^t  fnr  ilu-  11  i»  vT  tiirii  Kknlm*,  I'Ikib  mirtgtl*^ 
Ihwifli  Lril|4nft«  ATT  wttithf  uf  Eccflrdf  mi  th^  are  Cmctijfliwm  trf 
tiwlr  ^CHtEtsE  i:hjkr4irt«f . 
H«nr  rTor|iUi]in  iit  dllFNcnt  ijijfa,  iml  ^{itt'Jal  I7  on  L^nd 

fdtTAp-  r-r  n  rLiLijKf  fmin,  and  nlw  ptani  uf  fMiufctjf  LlJJiiT<nt 

The  n^^  r/tfv^M'AtMH  L>^..- 1  i  £2.!  "rnfi-i  ■  Utcboi  (^jl^d- 
112^2 
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f^    n 

FT' 
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t 

iKMin  rvr  p^fiioiir  |t)^  ihiiilTf  £<rl,  trtrrt-Aw  (^Or  t*o  bifK  (j#  And 

Uld  rtftlm  1 A  J  In  J14»Trt  ^hd  tiHlnriinrt. 

OtTiF  ciiifMff r  Jtjinn  Tur  Ihv  huuc  tnmM,  ind  nln'  •Acr^  t4  l«idji 

rixtTaJti(wve.fv  urLiJI  rtvl^num 'I ,/f|K ^  I I'i^' rf]  in>r\mhn^ ih^ mV- 
a*ii.    (hiE  (of  1J4  H-n^  nantiiitt*  iU  wLaMHW  (4t  IndkHUsf 

l^nti'^  fq'TTi  nfcniiiiftttuk  land  itttitit  nvi  «?!«■«  m  thv 

^aamlaini  li^h!  uTiHih  nnd  uiiifiinit,  «f  i)n«  thitlinK,  iwonp 
tkilllnfl  and  tt  h  g vm^  iwr  dk  r"  :  kla;  itn  tht  lEH.-Ji.-j±e^  kihl  hl^ 
^IUhI  111  Iw  f«i inir JIUId  to  *4*Uli  111  Ihr  rcpiTtlfr,  wlip  aiM«> 
"  7rt  IhH  wrrdlh    «Ndi]I(|    be   T^lvH^  nut    III    |T0|«>TUl3n  to  ll« 

■BlhiBAl  ^jmipitrj  cr  i^iuDittiP  In  Ihc  ibklfvdr  bul  m  It  it 

a  1J23  5 


fff  lUfwhiar  cducwtJon,  mijr  bt  bffUr  qu«tkibd  tD  i>m  a 


■nrl  j#  Hii 

f.#iuv«  Bllf  rf  TVIHItv. 
dimr  fHud    in    tkaflvKl.      \V9    MTfy  IfaCfMlHV,    dUTfl 

nrv  YfTj  ddrTenc  kirub  tit  It^mfp^  Hkm 
4l4in  llic  WiiMh.  ivuci  InvflnnwU,  H  llirt 
Yhai  LflhJhu^i  lli«  ffil  iif  thli  iraAt  !«■ 

Tjinzv^  lr> lite lijihl  ■{»f»ttcit|w4l<f  vlit  1 ^.^^  ^^^ 

Ilj  UlUnp  Uh  hub;  mtfrnt  tbtf »  w  «i41  M  dtt  f«tik^ 
lonrnevtrf  acra,    M«iit  lillhrni*r,  ^-iKilMe  ^    " 

Rrkent  Id  MAn«^*  «  (utd  ^  fiOf^  m  nir 
-  '-  -   r  ILKM-  or  ilNf  tiimnniliii 


rcMOD,  Ai  inj  nther  ^ 

{t  ranMt  b«  rfesJed  diat  1rw«  hive 
dUTen  tn  ch* 


lifv^v  to  vu4:h  ft  inuifiE,  «Imi  l^i  e 

inqbfie Til  4,iiFtt  iMt  imp^ieiaw  .. ^.  ^ 

fjdrd  i^riipli^n'  <rteri4tvi  d»idnbi|ii  Ihociss  Ttiidi,  Bod  all  tiii> 
|»et*f ctifncni  rrqurKcd  bj  hit  iciumi,  iDd  mpptoTtA  •}(  bj  h^ 
Air"3iA^  ftt  ll?e  piJundA  ya  umi  V-  liiielr  irimmiit  add^d  10  Ulii 
reaiE. 

Thr  criKlEuJ  W-Wb  piMtgh,  ■  t 

Ut  iB  (TMnunMehlr*^  Biiia  ft  It     , 

•bout  lGtli}f  LftmniM't  vniel?  «f  llie  lleiihviB  lokwdBc 
M)d  pnw  cufnnm  e    Boitrh  irinuah  im«  gieatrillj  knnwK  1 
the  athcr  imirtFvTwT  kfctilancfiti   mcd   t>r 


5    Atiihlf  i^nd. 

"  'fbu  Curjjiit*  ci^ten  iw  madi  rif  th«  tands  ^hid  vwi 
ninniT:j  in  tdl.itr,  lni«  pMhuVb  labiit  »  pvuDdlew  raiue  4f 
jdirrei.  Pjirmir^  vIxiuJO,  u^  UVAjm  will.  aiHii4  IbeitT  Enm 
lfiii-rv«U;  And  vbdlier  ilto  i:iQfmit«jdi  of  iheif  dJnib  tnt4 
lilljat  or  (ctUi  tJHiurr  W  fmind  iJi*  mnM  i^nHt^'Mc  to  tbetn- 
•«LTei,  i[i«  «Mii«wlJi  rrmluallj  be  fmtud  nubl  beiKbcUl  Mka  |a 
Ih^u^iili ." 

llcm  ;  tk  ]o->»i  ietntt*.l  Ai«d  lirfkwl*)  4«  ntimuvi.  tn  AEurf—ia 
*  ruMLkun  uf  fire  vlutv  tTOfM  In  mr-iMlt-n ;  iBut  4f  ifavi 
Wrrlv  nnufn  ihe  tipnu^  Ver^  llltle  ■heel  ^uwamMmim 
i\ini  rtii'iifi  ati*,  BTid  nf^  Idulf  t.  Kfiircej  r  em  ttmx  •e  IwHfi 
(TT'™  n ;  pnurtj*^  l«^UinLna  Is  |i«i:Q«ie  ■  ^  ttmJ  cfpji.  O^  tte 
tolu>le,  Tide  knAnJ[ffi.Firtfnl  oTiTALi?  ieod  wi¥lch«d,  icuBi«^  ^ 
lTw*[cviirtin«  prvfvieton. 

U.    GiVrM, 

l..Hid  vt-tl  aAiipEiHl  f'W  rtllaoi  ]  b  mmimuidy  1^  Ina  kav  Iq 
nedixf«:  Iqr  wlji^h  ne^tt^T  if  b»L4nK*  m^iih*,  «^  hi  iaw« 
buutnnft  nnffwd  'hhtVi  «ni-l.4U^  It  t^  bfWn  HdRt  «#**«« 
tMAd^xv^larMU  In  iV'^lrv.  ihel  e  men  nuij  njnit  km  Ibain  ell 
iJ^KT,  arkd  1-UT7  hiimr  hw  (Ia.i'i  worli.  at  ni^ht.  ThiJ.  nwr  e^iippv 
hi^ivrtiulii-iJ :  liut  Jl  b  lei  ikr  irur,  ihei  In  Mmje  jmeiHv^  lto 
Tliuk  nr  Elir  iwelh  Ihrnr  di*e|i|W9fT  :  luul  n  iivtmtrm^hm^ 
tain  uf  h4*Jini(  WEcKw-wl  ^i^r  *imt  line, In  ^  h^J^'iiw*!  wiMbt  fcr 
twiwitf  rw  an*  nurqlxT  rfye*r*(*:t.  In  imrh  mwiyw^  tlw 
tmuVk'Af  f«kkn||  th*.-  hB)r  ioi*E|Kirr  li  ituf  itrtMi  wurl.  »r  ihanre^ 

Tn  lhi<  roiniyr^  m^ti  of  t>i#  ^ciikArte*  ur  jlidibi^ti,  FUnn,  uv) 
llIanHnnn*Tf,«jna»,(|rtq  of  ihrmHT.iiViille  i*a«^  lhrprbvi|«l 
gl^^n  uT  Ihr  IJnTi«T>  J  *  in  fonrrrt  Ih^ir  Im^  and  jav»,  ei  much 
■a  noulbl^,  Inlii  barter  ectal  di»<«r, 

in  thr  hHii  pikn*  uf  tiyt  a'brr-nejritil  f mnf '<*»  wt  tn  /Hf^^t- 
«.-ai  t  wmar^on^  aihI  ^Irrran^'dd,  Un-ir  [vtiilLv  ptavinj  *  u  ut 
rmr  untitj  To  l«  vi  d  tuu  Ik  the  |it^it»  1^  alttm  difirlcl*. 
ThcTV  arr  hui  Trw  eirr»  ofLuid  thaf  wUI  ritHn  r4(l*1;  ill* 
tm1<i  nr  Ihe  ^p*t*Ri  iinilA'Tnivt  lu  !WofUtt(iulhkhlre«  (be  hanke 
of  Ihe  L>iw  in  ninnliLrr;  mtvi  Uie  reW  i4  lh«  Cl  id  te  ilea- 
hffliifiLre,  ifT  Th«*  l^iivinl  filicei  vfa       ■"  "  "     ' 

flidiiieni  nuErJnumt  liir  Ihetitiqiai*. 

f^ui'h  weiii^l  tor  tJie  cotLeivn,  eipeciallf  in  Ciienurnm 
and  JU«tian1hiJnirc.  1'ai  inAtiT  I^k*  cou^icf*  be^  n(4  ^ 
itiuob  44  A  in'Lrtf  a  luCAtDTj  rvnpl  vh<W  dief  idl^er  l<«v  ev 
niET,^  I11  theirtiiierii«rt«/ibedla4rlc1,  Ilie  fd*"*^  «''i"^- 
ird*  WMiTd  hv  phmuifht  a  i«t;  Tradu  ■t'l'^'UrM  ■  f^  ■>^- 
(in  ifar  bivih'Ti  of  e  n^end  are  uihib  iTrchan^  ^  4£id  In  fil« 
All  ;e4Ti,  ■  <Bie  AkTMA*  Wkiv  tiEber c IdCr ef  p^ltj  Bart 


TT 


f 


vldrir  Uld  in-nereli;  difTund.    An  mulen 

lUDiknim]  ]r  in  aI  I  ^lii  HJeina  ery}  a  mia.TncL'ihhXrD  .  , 

w  blEh  neret  4:  in  |i«tai9»  iIm  cntmg  of  a  bodj  timrDvuri&l] ! j 
J^Ti^icmlanair. 

V9ei  them  to  be,  rather  too  tenadoua  of  old  aistoraa.  It  ia, 
howercr,  iUibrral  to  charre  th«m  with  otatinac;,  in  delayinc 
the  adoption  of  prt-fendttTiiniiroTementa  ;  for,  aa  It  is  not  all 
HaM  that  KlIilerA,  neither  are  one  ha]f  ofthe  pa'ant  iniplemenls 
and  marhlno.norone  tentl)  ofthe  writinica  of  Tialanary  tha»- 
rlsta,  lietter  tli.in  luinlvcr  and  tra^h;  for  which  the  bmaer 
aliould  not  tiirow  awaj  hla  hard-etumcd  mone^,  befoTa  they 
aj«  put  to  tite  lutt  of  experience,  by  thma  vho  have  opalcnr« 
eooogh  to  beai  disapiioititnient ;  and  vbo,  flrom  thaadvantafe 


i  iar E  been  ationlBmi  fo  ^iwmer  rlir^s  tupfTtallj  In  A  ti). 
iKLiif  ifiT  H'iTL-r  thvTV  md  Jn  Caef RiiTf 4H1  Jill* t  mefsb!  IV^- 
E>i|Ji(hi3jjTE  »%pe<  ta'li  mindl']i>tk  I'ariJe.^  Wjntiatiij^  ^Thjrw^ 
W'm  of  1. 1  wild,  ttu.  K%Jm\\TiP  \uanf  ^laiir^tiaiw  nstde  En 
i]i*>*  TOunilfi,  n^Mrc»all;  ml  \t' 1  rinHajr  and  lMr6  Flnli^aX 
A  KTval  rlml    i^  wctml  ^    ^aiioai  Tsune-  plantatkM  Ib  MmU 

t^rjELt  In  ;MunE^tmrT<i1ijrr»  «lilirh  wlU  l<in||ie  am  h^ 
wi«>k<d  t:niJTitj  In  Nr^th  W«Jc^  IVPfnieUia  ptaottHV 
u]Hici  ■  letpiK  hc-tWf  ami  not  ralitnf  bn«4  flwi  tmt  M 
U'Hrcfvii  Tijmrl'i,  furwwfl)^  a^  ta  [micm*  mdlfc^ 
1^  LvL-h,  an,  and  phK^  fti:^  ftwn  Hdoliand;  btil  tfw- 
iJi*  lu  IhiMr  ha^tlnjt  in  rioaf  ^andI^,  md  erthwwla* 
il.fiiiii.riii  vp<>n  the  rond,  cuh  mtK/rt  f/ne  ^imh,  and  fm* 
'-lii'Tl'l'i  nil  aLhiVc  uiir  ^L^ihtti  -gCth?  numbtn' {.fiolij  lie  r^ 
infill  I  It]  jfruv.  'IIk^  srir  imw  rrwr^  iti'wri  lo  miiTitirifla 
niirvF7  rrtm  m  bwne*and  TianeriA  ar^  acrcrtUni^j  ottA- 
blinliiil  In  dirlerenl  |>iirt«  of  liu- dotilift.  "  (Ine  and  iw 
'  V  LT  ijIeL  bAnllln^  Lif  uli  Mim  ^  fiietat  tmcai  ntwlj  M 
.h*-^i,  juljj  SiNntJirtdt  r*irfc™iiTij  c)yrrla|t«t  4nd  ««rih()«- 
laiul  iiTfHih  twii  4ir  ihi  in,"  Thy  b  rrve  Phm  Ihe  t*mlujwifc 
id  ^^'^^ilin^'^,  (l|»laTK-e  of  cacrtanei  aitd  imirili  0f  lime,  are  om- 
^j'SiTin.'ii  ^l'kLiujn«p  and  utlier  niiEHcr;i  uicti<  inuu*  utv  ^ 
l3i-  IT  o^n  f  ir^IlT  ^nd  ptantov  ^  ■  fkiimbtT  sT ^ r4n< 

A  marth  of  .VXK)  arret  in  the  HNtthtni  comar  ef  Um  ialaid 
of  AnitleseA  atti-nipted  to  be  embankad  in  1790.  Tho  embank* 
ment  «a»  brought  forward  ftttm  both  sidca  at  the  lamo  tirac^ 
and  vat  intended  to  be  Joined  fai  tho  middle  of  the  manh, 
where  the  fivto  of  th*  tide  wat  rreatoM ;  when  vithfai  abevt 
twenty  rooda  of  a  complete  Junction,  ovlns  to  aonae  of  th« 
pronriettfrs  withhotdlnft  their  dividcnda,  the  work  waa  dc- 
wriod,  «aar  rapandinf  nearly  19,000/.,  and  whea  a  frv  ponaAi 
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»tt^ml!  €  itrtnl  on  ttw  >nr«.    4>n  Uh  Ud  of  Junuj.  ITWi,  u 
The  bMk  »«tnite  if  fBfwflia'' 

.....       .  *  —  -  ^--Blrti 


InStiKn.       It  »■*  hf>*  -nn*  judi  *l<ir  iT  ifw  (         ,   . , _. 


e«4«t  terriif4*M 


!■  IS»a,  »r  J*t»  Wrnnr, 

"^  "*    ■  ■      ■'      wort:  bill  iw 

|«L  th*  jflir  171*. 


SMffi  uvBimnn  mad*  «  imi«««*l  vi  IW  WMttwffc  bat  to 
■■  cihcl.  U  mo.  111*  liM  IMI  Uind.  IS^  ^ho  im  ilvMrn 
«!0f>  fa)  mto  of  inlif le  otl^ltj,  Sid  diterv  bniii|^I  dw  mi|. 


ddWh  bfi  it»  rviifi  gf  Aorwcvr,  ifid  t». 

Thr  UM  Dr.  Walhti^EJ^n  wu  !pKrullir<l>  Aciiir  In  forwirding 
tim  wk^F  H^  llBdj^ni  10  fu  «i  In  pnJmiT  ibljAfTiptiEnii  w 
th«  WnmplBf  MVJinL  md  U^w  mdi^  « tl«l  th«  «  hole  H-iimM 

WW  frlMlfMiJ  t9  tte  «i4n  iplrll  mmI  nr4V*ElaniiriM  ot  too* 
iwidib«mrin||  inlMtliliii 

c«tii«  on  ihe  C  m  iMi  iii> Jilil  4lMv  '■»'  b^'rinil  l^w  «■»> 
buh«d  I'ftilTHvnri  B»i«)lWftt0W«H^tU(tf-  L194.  dl^Md 
founded  thr  lillijil  iif  TibbiiJiiii  [IL  connrarwi^l  vi^ImuiUmi 
fhc  iBwii  of  ^wth^Miwr  \f\,  b^  eanrTliifl  out  frnn  Imvui 
■hmi  AB  iMkranB  hMTik  itiy  of  ilonj  fuitsUJ*  dcncruUd  uid 
left  Is  (tlMl  iMt  9«-n  iLuur  In  |h«  «ii|Ul1i  fif  Ih*  |idl%.       TIh* 

Tit*  wiciikii  iFw  (hm  A  nirkrtiff  «f  b«in*  kxn^  in 
]  bBA  Bwlai  la  litf  ^14  ^  tliB  iMMi  ftid  tliir  KB* 


thBBlUdll] 


Mtoaa,  «n  n  NMf  flWlid,  fit  Ul^  (■)■  BHHU|h  lu 

by  Dthni  «U  ilw  Iw  had VmldfwMl,  nd  lUr  which  b«  Idd 


Tlw  JMiwr  IW  Oii^pmvi  eitAMlilied  by  Act  qf  PirilaiMM 
in  iTIlOi^  <«?«rBl  ofiitdnkJtiAto  ni«d«  »«  th«  taan  17M, 
IfraL  17(^,  v^  ITf^p,  on  she  Tl*n  tta,  m  mmAhlrr,  to  k««p 
OHf  OH  Uife  ikTHl  J.i.tid'nimAi  th*7  hsTB  bnm  enabled  to  gain 
SimKTfc*,  «bkh  M^r  oom  es<rmrA  with  t^ooA  crop*  of  cam 
of  l*tii  nri ,  and  nf  anJ  AnHal  j^aMn  3  V)d  <  lit'  whole  redeemed 
w«<t  •!  inroriMA^^  ^^^"^  *  vivTijihIiPi  bciir  og  the  very  appro* 

"  In  Tarinii  |iarb  oT  the  roaAl  nf  At>f^k'ica,  and  the  otbcr 
mcrUkine  couiviict  nf  Nonh  W«lp.,  thnx'  ii  ttill  nnirh  to  be 
done  bj  mibanh tnn.  I'lcm iTrqiMhlTp  hta  been  rmlncntlj 
Ibrhfuute  in  tht  nfqulklliini  (Y 1^*.  A,  Af  Jlri^J','k•  amona its  leao- 
Um  lin}««v«rk>  lKd«ed  hbi  ImfwuwnenLn  jre  of  rot^i  magnl- 
t^  «Bd  THia^j  dalglMd  vlih  nvti  Mrt r,  and  executed  wUh 
aarii  bcAl^.  OmI  4  nbitili  irpon  of  ibrrn  vould  appi^ar,  to 
thsw  vhn  niwp  n««  fvrvowill*  tWi^  ihc  )-lace,  more  like  the 
fr  rwiir^  '4  fr"''sn-.  r-j  1  h^f!  iTt*  n«T*t! »» ii«f  I'-niuine  dcMTlptlan. 
la  harbooxB,  embankments,  canaU,  buildlngt,  roadt,  plant- 
ations,  and  rural  and  coouncicial  improvements  in  general, 
nothing  lea  than  a  lYmMdoc  Guidt  pamphlet  can  do  Jiutioa  to 
theftiundcr." 
la   Live  Stock. 

Cattle  and  copper  the  Maple  exnorts  of  Anglewa.  When 
numemiu  hrrdi  ore  bought  in  the  lUand  for  the  Kngliih  mkr- 
kHa,  they  are  ooropclled  to  twlm  in  drovct  octoh  the  itrait  of 
the  Menad :  and  although  numben  of  the  weaker  Mort  we 
aometimet  swept  dtfwn  1^  the  force  of  the  current  for  •omc 
miles,  «el  lone*  MHdom  or  never  hafipen.  A  chain  bridge  has 
been  thrown  arroM  thb  Mrait. 

The  characterlfttict  of  a  choice  Atigleeea  ox,  moat  ■(Cree 
in  most  fmints  with  those  of  a  Koman  one,  as  described  by 
l^olumella:  coal-block  colour,  with  whita  appendages:  re- 
ra^u-kabljr  hroad  rib* ;  high  iind  wide  hips;  dec^i  chckt;  laigc 
dctrlap;  flat  face;  and  long  horns,  turning  upwards.  Bake* 
wdl  thought,  tt:at  in  some  poinu  they  were  neartr  Ma  Idea  of 


^. ,  JtBfV,  and  IrBiv  1^ 

iniL,  Bpnfi  ih*  ■hoi*',  newer  v»  presrtrt  tdH  «f  sjm- 
"hv  MTiT^Kv  w^^ictil  cf  their  i^BnirKTi,  wben  tiUf  M 
>ut  T«iLrt  4<ld  f  U  rTt>4n  t  Ight  to  h 
■  [rii-T  tif  l.Leji»  «ni  £»iiHiijdi 


.Lnn  mi4  lt*i«ftjdd| in  C4 _.... 

"'^  ktnd  of  UTidulatcd  suHUn.  IhoUgh  ttal  <!• 
tog  '    <  mh]   m  JiTi«1rt<%  ha»  Utevba  ■  ^44  rf 

cal  <  i.L-ia]  []f  iHtTir  i:hu«asWl«» 

1    '  ■<  n  miiniFttf  yaii  rf  CaHiiai  TwiiaMWi  fid  il 

tiM  ^  ■■■.■-  •-:.*  .  uunij  47f  ^1<%rini1pdd^  siane  fcw  ri^  ibvb 
«w»  intJ,  HSihf!  l£^  t*  tlmninnlife*  flf  the  ahow  hnvdi  of  Angfe- 
■ea^  LIfiii,  snd  Erjtfnjdil;  luTtng  TwUiIng  m  Tt^wttmtnd 
th<  m.  mVi^  thnbr  diTrnrf  huriliiaeu,  and  rontivqviBDt  chaejtnesi 
ff  r-  "  r^c,  Th^  hUtUn^  vf  ihr  cuiuiCi<ns  m  I>«ntijgh  iti4 
Ml  irind  wjih  lif  *atnt  ^luni  rarr^     I^  the  tulUf 

an  '  "t  Fiim,  lltr  rjiu^  nn  of  ■  fu  period  Und. 

lar  .uiirtk^  of  cvrlwr*'    Thi^  nei  Lti-i  pT  iI^  kB' 

CM L .     ;  piL'  m  trt  llnliWlll,  "ffll  IfttnM  akn^  Ihr  JJ*e 

tot: ...  .    1  JLiiiiiTi'f  .ihi  r*ftut1*d  Vtrr  quJrl  fcrri«rfc 

t- 1  iMiiT  K^^  t4»4ler  nif  ct^'tte  are  made  iQ  Nnrllii  Weln  by 

>  'j. .  Tin    l.irif^vt  irf  (fir  n.:iliTc  tiTresi*  li  that  nf  Anijlrsrtj 

th«--    I'll".     ■         ■         ^  ■:.,.■  I   ,  ..    [KiKiit 

lionw. 

The  seoond  kind  of  sheep  In  North  Wales  is  tliat  peculiar  to 
tlie  mountains.  Tbet  have  generallr  white  Gsces  and  k-gs; 
tome  liave  horns,  ana  otlMT^  none.  The  Mnallcr  sort  of  twm 
weigh  ftmn  sercn  to  idnc  pound*  per  quarter ;  and  give  wool 
fitom  tlnree  quartan  of  a  pound  to  one  pound  and  a  hair. 

The  tbtard  kind  U  peruliar  to  the  Kerry  hiUs  in  Montgo- 
meryaliirBi  being,  perhaps,  the  only  species  In  North  Walaa 
vhich  vKodacm  peiftct  wool  i  thM  of  cmy  other  Welsh 
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-  niH  mmtn  urn*  w  iMi  lalsH  viih  _        

hf  Kb*  ^miil«  f uTBi  lwfif%  TPikfru  ih-  nrf'kinlii  *"liich  fl»T 
mfvem  of  ttmrli  Iim  »a|w.    The  c€jiracurr[ii  I  n  rf  tlili  t«i^ 

jHnrntl  with  wool  nu  hcH^iij  ind  »  fin»'iil  tmtvt-trt<r  tAlL 
TTi«  are  *n:f  h^nlTp  uift  4»i rTii^mlJ wl)  ■ante';  t^inm  not  v 
_m*L'^  ^lltivtd  tti  Mint^r  ai  mat  iHlwr  ^tiil  kh^rr.     In    " 


" "     Hi*  cww  niLl  iKmifrKj  cat  l*w  DvnHtb 


-- ^-j;- -^  pTlnc+iwIilt.    Th£  vriiftip  lirhArt  f«t,  (Vom  len 

M  nftWI  ^MtnCb  |*r  ttixai  bm--    Tfi*-  Avvrih-c  of  wtui ,  Inrioij- 

^  Thi  fourth  Am  Ull>*  H-vk-biml  sttd  MrM-wotllM  Oiwn, 
1»f*S  dn  ifm  It^f  MwTAalm,  ntmr  W<lsh  Fcwlf  and  fin  oibc« 
hiUt^  nn  th«  biwden  tif  Eo^kiid:.  In  a.  IJoe  bna  Ihrao!  tn:* 
WfExMnii 

Tht  ni*mu  flf  III*  tn-atum  rf  itip  ihcrp  ftrntEnr  tipem  th* 
MmiTiiffwieb  Aftd  PnTlhiiw«n    CliniKriH-bi  H  rwkonei]  wr^ 

Wl4  UWir  angf  h  At  1,t-*  b  oftj  In  t^gl  vbd  1    liwl  "f  Iht  lU*- 


J  1^^4|firtutt,  vfti'wf«flU/  A  penon 


t^lH  vid  1  "liwi  "f  Iht  llji 
In  in^lUritf  lliruvuih 


rllr  njiintn  may  ijIihvtv  tnTt^  othir  kin^  s/  *ilirTV  t  lupin^ 
t FiMvn  butrt  luuic  nr  mher  «f  Om  ilqM  bar  dkUrh-i  hr^i ;. 
Nm  ihev  are  In  jtmcml  tlw  ^l\}ttiiif^  n(  c#ww  atjd  \nuliuX. 
w LchcPM t  hein^i  Uij et'tmJ  b?  an^  jhuk-!.> or 

U^tta,     lit  ATi^cMn.,  BJr  wirit  of  Irnt^  th*  hwcM,  m  *rfl 
PK  |1»  tbMiii  «ri  (jCHnmonlj  JWhcfvU'     Wen  i:«lii  hiT  Uh  IhI- 

' ^  -I    In    «UbtI?1tc4  I^VIU    Af  IflBCd    UN  iUMUt  feB    liM7    «n 


.  ..  _.. _.  ,..  , ^  lutaiht  Uonil;, 

il  tTic4« irmi KaT«  Ja cux  i^\<vtr  ta lui* 4Ww  nxoth  tjvardi 
luiL'fuTMM  [tir  nJlir*  Ijfijrtl. 

14  Ibv  cnuti^^  MtlriMuoM.  ami  iJ^  hfllT  |una  <jf  A(«ilx 
■Aura'/dklrt,  CMt  tLLinttm  uf  pcmi^,  romitttm^  r.i:iir*it  nm- 
ILu,  mm  laaowd-  Tl*?  ai»  rwwllpkicl}  hMtAt,  haTtno,  durtw 
TlnliH-  H  iti4l  Ai  p(iiTVTu;Tii  wi]?  (ha  jmu(«  at  ihv  hTlb,  fmni 
vh0»M  i^rin  fffa  rmwtx  |j[nui{lit  dnwiH  nficU  lf)«¥  a 


».     WhMi  ha*  l.-mUd  1(\  u-mI  wtlJ  bi  t 


dMatrvf,  Ow  dM|i#  and  J^«d  qiuJJtm  of  thli  luntr  tuct,  Li, 
thai  in  lh«  iirD]xaj(vl4i^  oC  ih*ir  upeciaa  Llui  urn  Imtt  mticvlf  ^ 

TTwy  afw  driwn  ftmn  Ih*  Van*  tu  filrs,  lile  ftocfa  of  « J  Id 
■brti  f  aod  tiw  iitifL'  of  uiv  i^xhltiju,  in  MrtiE  iV^r^,  an  ii-n- 
rhll1»>tnv  whvtv  ma.^bckkj  and  |Mxiiho«id  i,trlvT  fiir  the  rk- 

iW>  I     imwi  a  iHlwipiii^Tl  liai  fi  tJ-d  UpiJii  hu  -dusk*  At  a  dUUhinr, 

«•  ■nsitor.  Uiliic  tk-rwalij'  thu  wUtr'i  «rrjiTt»  TBfth«i  Into 
rtHBtidMafthg  hrnJ.  in-l  lelia  i>i«  4«i«tcd  anhiidJ  p  v^irh. 
IMvir  lnn«  Kmrhrd  tj  huirt^n  ii^nil,  Urui^ijUsi  with  aJL  lu 
mtaflt  m  HB^iCdlff  LEu-Ef r  Mnd  In  KIIU«  liilJlJiL-Ula]:  ikiumlncu^ 
ivih  haw  lurbiblAl  &ii«}.|rrT»  fn,m  tliir  auiTimiT  cf  a  itMi 
IktJ  da«n  hiiii  a  rlrrt  Ikiw^eIi  ;  th»  hbimt  i,|j[|  nmtJnuliiji  bit 
pa^^i,  anil  cKp  i^uaiIiiii!!!^!  diui^fcEkinij  Tanvli  lo  iuIhuJi 

Aiv?4hrT  lipw^l,  uHiKaTvAi  liTjjvT  ili*FJ  ihciff,  *rul  proiublf 
nliKi  t™  a,  irrl«*  oT  rTt*^*f  hnwtvct  (h*  l>||Lbih  art4  Oi#  na- 
tlK>,ar«-  h«^T,lkanLlM'mf-«  an^  mtWiiinvlT  afi3ii>.  Nxiie  of 
Ihirtn  nfv  fn  tiTpAll  Hit  thi-  [c^ni  ;  but  riir  t]4«  rtJi^j  imdiT  rno 
dcTBir  PTiKht,  IhifT  TiflTt  tM>rlTM3*.  "  Tftrv  will  aw^d  qnd  dc 
Bcmd  wii  nirtuitflinm*!*  ■InirrAar^''  vnh  ihi'  utMiAi  ptjlinti  : 
■ihl  1*  Ktvn^l  f(Ti  n|i  ihrie  riilm,  who  hflue  fciori:  fuhJ- h  ariJsii**!- 
|>i4a>  hllTTVKl't<p  iFiii'  il^'uMf    Lif  AJiifliCiiig.      I'^K   largfT  Lla^  cf 

them  U«LW<i;n«1v  wtlf  ail  \|*:nt  fjr  L^Ktranifean  ».in,iJI  of  itwi,! 
PMBUflnaUi  farm  •*  -  vhi^nc  IhpifK'At  ^in^Etit  vni  iJqij(kri»hiH9» 
^■babfltf^  frln4  nf  horvi'*  14  mild  1^  a.T'HthiMhlj  mluj<|iLi«l. 
Hw  valB  of  JklonliLOinntituiv  t¥*T»  |^^  lut-n  nnied  fm  an 

■■prilHri    lattA.      S^irprf  'llriliul*  t1li>    IU[Hti(«ci.J  trt  t  4|ini  of 

lionw  kept  lij  Qu»^  t^liulKth  Hi  Pmtkt  ttturltwt  Svi,  In  th« 
Hrw^rm  iaI<^,  sind  f »  vthcri  hn/u^JlE  Intrh  ihli  p^Jt  uf  Hm  €*2iiB.tn 
tn/nt  }4|»^n  ljf  K43|mt  £*r\t  tff  Hiijrnt^iinj. 

[p«nr'Aii«n  hi  inMt  ^idr:i  cif  iTu- d :  ^r  ■  t,  jwviI  fifcttifi  Itv  ili# 
VAlu  rjf  rhf'f hr«<r  iTtJUnlim  I  "wdiy Itlj;  ufi  Eni^UriiJ,  hjiri- fnr^ilrtP 
flni^fum.thi^l  thrniu#]  *Tt  ^  Itll  rU'-JInll  ilr4Ui,'IU  hiVM^i,  IpufK 
C:ir  Ihr  ruirh  anrl  Ihv  va^'mf  mtii^^h,  wNi-n  Ih?  inirhvu  at* 
ni<n>  Mtr  hiIlI  th  ifrva';  numln-r*.  'I'hry  ase  t:<-iHrr.i1lv  ^lihir 
Llix:  k  itf  Mj  tf  ttnnx  I  u  E I  TIT,  ^rU  injd#t  md  i0sj*<m  tnKa  Nr 
f«<^  U>  lilt  m  li«ixii  hi^hi 

A  cuMnCMi  arfi  inJiirhitiA  Id  t^r  ifr^ivih^  iirrn^h,  jiimI  KHind- 
iu^<#hiiirin,  iiTi.-^  Ji !» njtrf  th^ i^nvtni  |iarf  dtnnt  di  caiiTiiJv»; 
|h^  li,  vurlilJii  th«rni  1^1  Toun^,  whtii  IhtUir  IhuiM  hai<«  ngi  AN 
t*Jn«l  hrrnnvki  Teptii  thid/ii-azlil^jnrjvi  iue«^  noc  Ihtii  i^jit^t 
Vf  liaid-fntTf  Ci'ni1r>H,''lluri,  Anil  EH^iltilnn ,  t»h]cli  1a  ektc^u^  tg 
endure  rii^lMi  aitwl  \jiiwni\atr  In.sum.H  luiff,  liawmcr,  tx:- 
rmrrmi  uf  ktif^  bviitf  «iq-k:4i]  frcun  lirii  to  Ivenif  li?iiti  nM, 
^ItKvUL  an;  Ippamit  ilciflinaiirl  lATlni  a.  dim  Lnuum  «if  l1<«jj 

^*  Thfl  proililv^Hon  vhlrh  CinnfTV  niAntrc^j  In  Airnur  nf  liEfna 
l^una  01*1  ,  in  fim*>.  j< dii-a  Ehw  itJti^m  bn  H'^  eiil«mFnA uf  via< 
■ritw  a  Caw  la  r*\niial  tlj«  M^bkIc:  1«w^  uid  n^Ha  Mie^  Uuil 

TlBidiEr  Ainrr,  lirniMjii  vUh  mtj'i^  («r  criund  k^t  iril  11*  M'tictnl 
ftrUbt  }Mirti^j4r,  «ai  ^m-rt;  »  fn>'at  atiik.:*  iif  ^hIiIkt  in  Iha 
-      "'  ■  oF  A  i^i^eX!-!  and  r«imiHr«aa.     Fannan  vf  r^  4li«n  ac- 
1  Pn  M.w  fnrft  fur  tttaHr huriM^  md  •niTbvtlDirt  (m  la  ihe 


|4T  bfltei  lIUM  a  diJli  uf  irhial :  IkiI  Cctbi  at  L»((iJ" 


mtx  »i>niji  E^TOT  ana 
n  dW)  1b«>  ll^'if  h)  b» 
*  *.»h>«t  Ikaai  ^m~ 
litem.    AkA^^nAnai* 


h«*c  jp-nvn  Mtmnwd  artu^^h  hn^iiAibT^  ^u!  ib«  "fcakMba 
i:mrml  cufitYn«<ft  lu  Iwiit  iivRv  UteTal'  etom. 

^f.«i      TT»  «4itaA«J   W»tih  Jirt«1    h:id  uHtM   WTin,  ^Istth, 
F<nfh*|ilj  [k  a  iTu»  «lth  mc  ik-  kJjim^  pn^ltwa^l  ib»  ihiiirli' 
rjral  hoff^  whkJl  viht  lalelT  ipan^^^J  EKr«i^  ih.  i^mirf. 
an*  ttcrw  HMfn.,  wul  ilic  rrdrinjt^  uI'llTnti.  b  iw«  iMnilw 
[iiUi,*  EOibH  «f  moR  lru|Mm<HMl  bMi£t  "V^ 

Ti»  ijn'ieni  AVVTit)  hc:d  iheu  indw 
In  itnat  vnuT^iion^  ^nd  btdx-r^'d  ihrm  i«  tv  <f  } 

lJTlc«,t»  Laii^i  ihif  iFw  4  batiilin^  1^  m^ua  vai  ihit  aw,, 

l>v  L^ifT  milr.4  rhe  liKliM^  tJijitn  v«v  mtJ*  of  Ehalr  V4X« 
Oui  ef  ihrtr  i(ii!cl»  ifuTT*  thrj  iT^irad  iMr  iHfkHui  lhti»r, 

itlint  ih«  t.'dtincrj  W4U  alm^M  iEi«  rm,tlniHd  vilil«rFHW 
almtHi  rv£f  r  fhiiimi  mik  was.  1.1^  aiiwni^    TlMi  iK^b  jjq  tba 

W.D4M  ^tuv  [h#  V'*^*Tli  rf iti*-  iraii  nd'tb*  toU,  and  rnrtwl  ii« 
Kimr  of  tMr  Tualf,  l>i  ft««liQfa1  lan^  ilw;  ws^dabaed  S 
lh«  rtv|iFci>fc  pnitirWtiiis.  Tbc  dlH»viEreT  «r  a  wma  vS. 
KLEltlnl  ti7  Jaw  m  a  nrwMT^  ot  aa*  jtennj  ,it  ^kj  «B«te^Ht. 
I'AE^  Ih^P. ;  aAd  utir  iKTin;  and  a  4inncf,  m  la  On,  of  tltHv  Om 
IT  linV  LTf  ri)«  *ir,  if  thn  WH*  of  rtic  wlW  ra«-  Whiwrn-  mt 
A  trw  Upon  am^t^er  |i«rMn'<  uhiprrti.  In  uft^  np  wt  at  Mn 
n€T*l  Iff  l.«i^  WM  to  t*  ain'li;.-^  |hr  full  ^ilhle  of  bnth  tPBt  asi) 
|a.lh«a  hj  law.  «T  MOV 

f^lj  avarma  vcr<  ^rrkflied  aT  fb'!  T»'n*  bnr  iIk  Ant  ^ A«, 
fyA ;  luch  *<  «wann*d  afk^  ihai  dav  wcrv  not  valitad  afam 
fiauqMiHr  mtrll  Hw  fullntf^  Ma;. 

.u'lJ^fW"™  *"^***  J**™  ^  '*'*'  «tldw  al  fba  llDKi 
(Jw  WaUi  Ian  wvt  «miib4  boN  aetin  » turn  b«i  nn  d««^. 
am)  i^Meiiiana.v  imc« :  bpt  gto  tutloa  iai  vvh  Utctn  U  i— 
waiiqa£jiMUiir,^lJHra4j  piiiM  ja  .    .  .       - 

H{ler.     TKii  waa  i>«  hig  la  it*  ^ 

tnt  Uf^^lKurr,  Ami  Lri^^ii,!«d  to  di"l[9- f h# 

iciK  j^gniiiu  tlw  J «un»  nvalto  to  Mn-^^m:  |i..,.., „ „^ 

aun^  oT  tidi  ^dnitin,  mrrj  thlitc  eIljiI  bdpncvl  Id  b^  |ia€  Ha 
Taluv  «xaiuer^rK  la  tA'<'  e  «>en  a  iiva^hir*  ith  annlwd  m 
twD  ihdljhKv  whtui  anew  |>bn^^  rhhoal  Iraaa  *m  v^iMil^* 

'  iwtitpmcp,  a  Eow  Amv-ai^t^t  |vn«,  %  jrafvllflff  EfttT  failure 

■wicj  anil  a  i^iicl lli^  ir^rf  iki?  iKnnf. 

I'tic  la^Hl  caie<i9i  in  «  hkh  bcA  wnr  h^lilt  41  Tnwfh  d#et[n- 
hii.  aiiiHfvka  »*«  ctaUiiaJ^T  mJurrd  ti*  th<H»  fTrmiL  it*nr>  p| 
nu  tiller.  Jjowvicr,  tvvf^  (iiYHnt  itl'l  rw^iVMit  ihe  iirL-^uw 
al-^I  af  dl^pnlEit  uT  thiir  b<w«  fw  mnarf  i  l>tiA  wJLL  rv*vr1h«l^ 
kf  ihrm  out  For  «if  Ivilf  tbkn  d"  Iw  liwiiri  awl.  warn  vt)^ 
Itym}  are  kllJ^  afUiiialJjki  anliiaa^,  m4  rltvmholr  Jln-Mtck: 
Eo  Lc  |tut£d  c^ii4Jlr  bc«««n  ilHaa  li  ibc  cad  of  ibc  Igmm 

JOAT. 

]n  IVi'atcv,  as  In  ftiLind,  whm  ifhlti  aitd  liccr  b«jnnc  Tiiara 
tonvuTTij  the  utt  t4  mnhvi^lrt  rtrrltru-t,  arul  Ivwt  ■'an  iV" 
dEPTl^.  HrhclE  il  fn&J  bf  jiJ-Trcd,  That  l^e  vfrKntltMl  |$i 
w>Jih  |]iti  inif^i  wnB  ini'ii  hi  ilii-ik?  an  J  o^l^r  I'ountrilai  warn 
Dw3ii4  vi  Lt4  ailbTHinn  ^ImiaE  tlitf  uilj^  and  al  all  *^«tirto  itm 
i.'hinip«tt  and  moil  i^wrtfg^  mc^nn  oT  hKhil;(l|u  in  ihat  '•hidi 
mm.  In  all  agi^  v^4  rmintriAp  hat  EooUifeaiil  ih*  rwnufli, 
Am4<«i  of  riihi^mciil  -^  ImtoikatiiiQ ;  «|i<nlnvm«M  «hlctv,  vim- 
lh«r,  iPiih  Sanht  It  be  |inM.-urHl  li^asMcli  ham  {hat  *<  tnB, 
b'ertdani  Lquor"  wJTi«:  with  thr  Arnvtiiaii  iWtan.  b^ 
»i«irTj  w+  HiLh  th«  I'Vtkt,  ftom  ^rium,  hai  Htupi  Hj TmiiW» 
[i«vr  all  othef:t,  (h4t  it  h  naciv  Immediati  a«4  manllWai^^j 
that  it  i4  wlildn  Iho  wrmch  of  everv  tfa*|  iMt  t^Mf  bbv  ihi 
httr  it  ta  lh«  HiEl :  and  lltai  fbr  t>w 'cttJi^rnraH  ^  it  w  worn  b 
etiTlnl  br  hb  Dr^ibour. 

tlnal  liTrprQTeu)mei.h»T«  bim  intvW  In  lh«  iaa^  anri  Sr'4%!(« 
dT  lat«  >4an,,«<i|3c«^a|lj  hr  IhOrI  Penrhin.  ^Wnti,  UhlcE-f  »4nd 
jpirnnm- nt.  urtHM iht dh'Mikin  «t  Ti^tbnL  J^irvriaqkii  (d  th* 
jm  UKlfttlia  ajmual  n^ort  of  ■.lafiri  (Sim  UiN  Hcnrhjn^ 
ijuarr^  Dl  iMawm  did  ivm  tirCt'd  laniwiij  wiiicb,  «irki* 
lu  iJif  nif^jIdTMit  Elf  iJie  road,  wan  conv^Ad  ftwm  Ehaw 
[  .1  Ih?  fwn . «  aitTanw  oT  iLi  mllai,  hi  ni  ' 
Ilk*  tunlkhlp  fiiTLTiwI  a  new  tocA,  Thtcli 

lu  dbiHil  IK1>  |iif44l-whmted  i.'*rt*  aM  t   ,.^      . . , 

ilMUT  o  t«  ucnidiid  thr  nj4d  ulna  mltn  AmlMr  M  Cafol  Ccahb 
uitnuiitri  NanUti-Aiiin:]  and  tbv  ramaMk  imarliw  rrf  fljiiilird  iWL  m. 
h4.b  ow n  ttpn-iir^  thii  n hole  tract  brkiv  hb  i^mmlj.  TIh  Ra- 
ti raw  of  lliE  aaiv  tradp  caused  hk  JonUhlp  afltrw««Ai  to  hUva 
an  ihni  raJiw.ijr,  the  Eength  E^ita  nutti,  fnm  JJiMaw«D  ^uanka 
In  J'lirt  i\rirlij,rv. 

1  he  L'hufn  kirUlKmrnted  armv  the  Menai  I^f  jtrlibnl  ki  dot 
of  Ihr  friLMi  i^ErB4nkiikai7  wia-lti  b4  ihd  kind  la  iaikl^flce. 

^lLke^.  The  aqiii^uL-i  of liir iiJli<uiwii cwwItMwvwn  onmlw 

Mc^y  kt  ihf  ha^^u  m  V-aroy*.     h  w-H  nsMid  In  NiiTniiliw  I  Ul.%, 

U.tntffitiJuiti  chkc^lT  l>]urcltiih,Mankabh.littMeljitand  Wel4) 

K1aim  or  rutum^t'  llie  li«ui  H'dali  llanada  mauu^KturpJ  I9 
][Hsi(^HincTf  hhlro.  ^WMi  llAnti'rlt  ii^ijd*  tiMtt  flit  tnn*  J 
(t^uTit^  Ihr  Fknt  hiivp  ih«  w«rii  df  i1eti.'«  w  nnt,  m4  iIh  w«af  ■ 
rv^kiEun  of  one  ililnl  of  am  half  of  W^Mi  Wddt.  Knltfii^ 
it>v  hi!  1^  Fiiiil  ca\-^  TVTT  wtmawi  ainmip  1^  flcmadB  of  nltapw 
X  n<]  imill  fartxMu  A  rgdl^wmxt  KhUHit  la  ciMTiatail  Inta  -JMlTl 
fijr  llm  Ttxilintt  li^  huHk^s  and  other  iMupowai^  la  a  1417  n^BiA 
ainuiTil  within  tlii«  dJin-lft' 

I'^rnLLfiicutii  af^il  L^iTnclcd  frttU  timiihw<miX»  ai  ^Tlffv  Im 
lUntahi/e,  f^ur  Eh«  Wan  ef  eoUoa  fiftfb  A  vnrinf  af  uihfv 
rtLBn^&CtuiH  tu  a  nuodcnA  eilSv4>    Sprenl  #Ki1i:iLLiDral  9^ 


7S31.  SOUTH  WALES.  Six  countic*,  and  some  itlet*.  comprising  together  2,470.400  acres  of  hilly 
and  mountainous  Hurface ;  generally  of  a,  salubrious  climate ;  cold  on  the  mountains  ;  but,  on  the  whole, 
more  tem^ratc  than  the  air  of  North  Wales.  The  soil  argillaceous  red  loam,  or  calcareous,  but  gene- 
rally  rich  in  the  vales  and  declivities.  Of  minerals  there  is  abundance  of  iron,  coal,  lime,  and  a  good  deal 
of  lead.  .        .^       .  • 


1.  Proper  fit  and  BufMing*. 

At  in  Nortit  Walak  In  South  Wale*  tlw  cvatoni  ci  white. 
wa«hinff  cottAgaa  it  prrrnL-nt.  In  UlamorKamhln,  not 
only  th«  inkkW  and  oaUlfl«  of  lioiim,  but  bamt  and  itablM 
aho,  wails  of  ywrdM  and  nanlcnt,  the  (tone  banks  of  qaick«cc 
ht^tn,  and  «vcn  aoUtarj  atoocs  of  large  dimtnaioiu,  .houac 


blocks,  he.  near  (he  housia,  are  white-washed.  Thk  practie* 
is  traced  to  a  Tvrr  rvmotc  antiauity.  DiodocUh  tUcttlna  ia 
quoted  aa  mmflantnK  the  Biiii»n  cuitom  of  white>waahinK 
liouaea.  Uentlenien't  feats  arc  clbttinirulshable  fttm  cott«f|CB, 
not  only  by  their  >ice  and  plans,  but  also  ti    "'    "  '- 


Glamorgambirc  gentlemen  mix  oduc  with 


bt  tlicir  roloun. '  In 
ti  lime^  to  make  tbeir 
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tiw  tsau  k  tr"  ^rwU  t  lim  ciittMf^  art  tif  a  id?  dirtp:^  i^1««t, 
And  j|*nikfiu<r.\  hnu^  tr«  vfall^vuhi  tl ;  ih*  m^^  im  ki  tu^t 
Trr  'i-nitlTh    InTur  rluii  trn:  ntf  14  cutiicidff  with  UIa  Tulfu 

MMMl  t^  Ann  thirtf  la  drb  httndrtd  wrrn ;  «rrt>i;«  uf  i>w 
Ilmrtet  b«tvaMi  1UI3  and  «lxn  ai^m^    In  the  u|.LBnili  i^.uiiiif 

Hu  dclrf  i  tttUI^  thrj  mi4  ■'^ntimlwiic*,  ihau^^  v^Ltuul  {Holii. 

|n«m»»  r.pcri4  If  Ifl  thr  iniin  bumkl  clknwtinvff  ito  voitm 
«DfinUiH,  f  r^uui^  tt  ■"■■-r^'^~^..  ■Dd  pnrTlUy  IHilBaMPdcdr  ^ 


r^wi  ui  mwrmtpr  tiT  dt*  whob,  tlia  dlMrlsl  im?  ta  nM  to 
bt  m-erutiini  in  tlial  hind  vf  *>M«m  t^Ud  mliMl  bDnbindr; ; 
l^jvpilifi^,  lUinuVr  B>^  rilk^i  urtHv  ^  >^  |ii>b|M'||I(HI  of 

mating  cy^uuuhJK'Vit  «hi<,li  *kll  tin  IwrwAEf  nMMf  Tultj  «. 
■vn  Cytale*,  iiikA''|  tftu^tirtan  or  jiaoniriii  Urmmt^  df  the  okl 

I'rnr^   U    thC] 

LUHlnbtd  mm  . 
wm^  umitf  tut  EHldi  la  li  all  wrnVi  ^w  ■■■  mwvivw^  w. 
ia*a^b  Tbey  tuning  ploqifh*  And  pitmi^im^  Hnrnflj  ftHB 
*«aiBf*(  And  wbma  Ibm  miiilrfn  iciitr^lha  ^ikriu  tiirM^  rt- 
tan  wad  iW  i)'iMwb»  mn  laUl  teble.    T'  >-i  h»<ii  llir  rKna,T. 

of  th»  Mid  *«'lu-it^  u    iVie^i  till  llwfll,  In  i^'ifrn^n  ii?tiTnpp|>l  ; 

vlmi^  rnum  d,^^  iMr  pw-HlJtl^  and,  Jm  U-m  ir  cvii  «]u«jiti 
h  tifylr  ihriw  UwiJhOiaui  ao^nptt  u*  fcil*liLiiJi  *  *j^<L.m  of 
d  ^grvuUitn  *  it  Jhi*  in  tk»  fi»M  "     tTwi  do  fuitoideT- 
■i»ir  Hnd  in  ItM  ^kllklli  ttit/J-  dwdl  Ul  Iihp  «n|il*'71Tlg  H'jJUtm  ; 
■nd  dj  Uwlr  Imporird  Jml^'MiicllU  iIwt  D|4m  tHs  rp^  of  iTTkt- 

rhfiim-  Movi  uf  l}>r  tiBrm  1li^  da  ii  t»  dMihKiTO'  Thri 
ll^JNV  attttn  buj^fl }>  Itj  wi  oiprbtUDt  ^irjaiv  tn  tli^  w  ^^^v^  H 
iTtMriljt.ifcjjTrt*lil3H)f  wgh»|ii«lMiil  i»l*fcnii  ballifl'*.  Th*^ 
fin  davblr  ibc  vupa  rhil  |]m  aid  nubU«lwd  tuntiL-h  bn  Uw 
bolt  cmUrKlnl  ci>iibl)««,  fi^iiift  w  HnvlWrd,  Ikr.  vU<  K^n-, 
T%Kj  h*ii't  CKirTAlU  irri  «siilt«il  Buciiapi  of  uw  r^lii"  of  land, 
■ndlhr  i^^rtv  tifi^L  Tbr^  TWHlaf  U^liifh  iwmnit  oTcifiH 
fai  ]£iwfi«9d  ur  p|<#«b*TT,  ind  cklcnlBlP  Uiitb  uwm  1h*  laiu* 
■flBoa  Jn  a>«-  uplandi  of  ^I'(iIbh  Mhich,  WkXwj  M**  Cuffii  to 
W,  iMil««  III  ■lurttwLt  itlllii'yit  to  df*l  «llH  IJIt^n^  TtHrir 
■MUkHi  eT  muiut*  dK^mdi  Ob  ijii*  Mi^  itHT  h«i«  imd  Lbh. 
If  Jliua  TuKI  14  ih«dT  fiiTDitrJtr  «aL|ki«i  ■■U  n^nlm  nvtlhliw 
bil  6'oiiiKhlnir  «nd  tUn  titf  -  ^V I  lb  A  >.  '^vr  'li  iwiry  tkii^  ,  w1  [Fi 
ttb  brnthcT  li-p  oii|t  a  few  mtLcn  dl&lranEt  and  ud  U^c  »am«  k^nd 
VfmO,iiw^  it  mUkS^.- 

3.    IrfiJi/lTH'ltttM. 

Tlf  H«14]  plMifti  It  In  HTAnjTnan  kiu;  ind  pertufvji  FT'i^rr 
■wkviifd,  aiu»LLnin|[  tnoJ  b  not  lo  b^l'ijunil  in  in}  tiTVitnl 

f    ll  U  nm  c*l[TuU(cd  TO  4.UI  »  furmnh  Uui  lu  t^ar  M 

f  f&kln  iifKVi    Tb«  ■!%«»  iA  Jike  a  ]«tvp  vnl^^j  thr 

knd>  alktrr  l|  ;  gfiff  P*l^b-lwarii  1>  ■  <hin|t  IWYM^ 
Iboiillht  of,  Iriit  ■  rul  i«  hcd|P'-it«kF  vr  atIJ  Uiin^)  U  UM^Ird 
frura  tl<F  rich!  |4df  4^  tlnr  hn-l  i4<  ili«  titling  wul  r&u;4id>  lu  itv 

It  ltd  ^n  tff  [h#  |rulfhi  ttiU  in  lAbiTidMl  In  |um  iJ'iB  Alrto-w, 
*iii4'h  il  lim»«llttW9  iirr^iTiii  trtd  iiii  IHCllriWI  n«  i  tn  th«T  ■ 
fi«ld  plotiftini  wLLli  ikk  michm*  J«ika  HI  If  *  diwiv  U  a^uw 
hEd  iMMl  ■■unitni  It. 

ThD  Hothmcn  mtd  ^hi^  Lmptttvd  otovf^  m^  In  Uip 
ptE^mi  f Iw  prufmri'f  mid  lf<x>l  r^nnmit  juiui  llw  Si'vl  ■  h  vtvmili 
U  iVItt^nif  Itiicr  ttTi  f«^iT«l  II v.  A  jcmt It-fn^n ,  ■  naW^l  nlKt*T. 
In  Cardl^anshllvJh^tipdULYd  tl«  ItK^f  K  <it  twrnm,  Anil  Iti«J«1>»iI 
m  i»i»  plt^mhmm  uajhk  ihrni.  j^i  uitii  m  h«  iurm  d  hU  bu  ^, 
ll!t«  im  p  ouftlti  T«n  diKnkHd  tlvr  H?tTU'*,  «tid  1b«  ii''d  nm^ 
kvm^  Inso  tJi*  Iwld.    Ona  djiv ,  In  4  ru^,  li«  coni.mli  ti'd  Lh.« 


iBkWifl  A  r1^  la  ftwl  liir  vilify  Jiid  (Tfkiminii,  Ii< 
■loatn  ln1lud|ii-h>«nd  o4il  phTMh*  LontiM  nl  ^tHn  thprHirh" 
Iwnn  m.  mark  -.  th*  niadrr  ih«i  IhJnkinif  Jt  iiw1c«*  Fni*iwrctifp 
faf«  O^  liw  CtHt^L  '■  t  hi**,*  idJd  h*i  *'  M*n  1  jrlwli  llnd* 
itf  hui«4n  Uinici,  i!i  djrtWml  pBn>  1^  Ihtr  kL<>^,  frnni  LtiitutEv 
(en  IB  laUiiula  ft^Lir -fnur,  Utt  nwic  w  pbiiuUtLlii  InSl  ui  litd 
pncHcta  m  itw  Wcl.:!." 

Mnallj  amnirr'ri  ful  irvvl^rclinM  a tTTuloiirm  ai  wvl«,  lrtfc<|  \Ur. 
|4aci  araJteniin  tl*  idd  plotUfhi  In  fttilijihE  "tcifrM.  uhI  h^l^^i  hi 


j(lulnM-ui|il        ^      . 

Dni!  nllaf«Jui>'A?icT  jun^ctirr*  ai  leifrih  iQlnitareB^ri  <il.rrht  Inia 
Mdlkerafn  |jli)a|[h.  "  uhawbt**  m  lui^unl;  p|iiuj(hnirEi.~ 

W^fOpmtm^  rSum^^iifu  an4  Ihfw  fcafi*  caiU  are  1ji  Krwml 
■■ :  nfauit  rtwTf  turfttrt  i£  fort;  |HivTkl«  a  i*is  ^tni  hu  a 


1 


Nn|i;l»}uvtr4r«nij(al'''P^'*'nd  t)ul  tjovl^^    Itw^vrta 

iirio«7pH^cnil  j«an  af^ft+t'j  l,ord  Ho- 

r^\i^  tl-ii  |pi#  '1  libmsi  Jiihii«», 


r  Bdvanl  ]lAmilT««K 


[  and  ifib]  Urft-hnnri^Ltiv,  l>y  t^l 

Ady  rditrff  n  Ltti  Eiiif  hvvul  fnrtninf  unvqu^l  An|(]'  I  vlth  Ehc 
lundict,  ii  in  u-iv  tn  li  l4inon:>iiiitirT,  |b«  nnlj  hlfaniagie  et 
vh|[-h  k  uhl  to  ht  Lhjii  <»F  not  tridittiiC  lb«  raitf  lo  nrp  lUa 
fixri  barkwAfd  ai  fmrji  tr^i-lL. 

^   ArAbie  J^Hfi. 

tn  ifrhi^iLl  vrnchcdl^  tnanaftd,  avfVfrEidli  ili(  r^Tlnvi.  Tli* 
tv^xjTtef  [^7iq»««  In  Kfid  runnrti'  MHto  to  Imim**^  llii^tFlrb  lo 
§i!tTm  3  pfirinni  |rcii;hl<p,  «*  t^tlvT  ihiut  tiunp4ei  wt  l<r  itTanjcvni 
«tilch  tHi*  l^t^  tilHl  irdltiKtl  iurrni.  A  |«trlotii:  Jund  pKW 
frlL'tor  UiiUBht  wlui  witf  4:ofHJdcTPi1  *&  enLtrtttfnrd  r^jmif^ 
htm  KrmLiiKl  tit|4]  isjMlii  \Vai«  i  tcil  ■«  t  lawl  •nrj  iudj^ 
ckmalj  phr**^,  "  N'Tv  pr^cuivi  In  ltn«ljn>i<iTT  ulU  b«  nwat 
l^rif  la  iiirrfvid  thjnufth  iN*  rttfdlnfn  itT  Itw  natiTei  tit  Eh* 
CnnnllJ.  Tlt«;t  hate  &n  MnrnnqnrTnLile  dtkltki.^  iDi  «t«)  Ullnif 
tatonliwad  tnr  iirtnxn^  i  luui  iwit  viEl-iLwt  wiiitr  fTdkHm,  ai  mi-H 

■f  ijhi*    IHOIifc    vho    itunr*    fiilttf     Into    till*    CtnriTFT    ^m    Hw 

di  vuntlir*  t  and  rnmnmh^^  fnraitn,  *  nr  In  K«^  viirum  - 
SAl  t1  9  ini**<^,  and  ilff-nr^tr  hatfr  noc  uin  ticdfl  in  Ih^ir 
■Hdovklirifii ;  »i>id  the  nniViv,  Vi^-fT'^  l^i  ir^pinjjulr  tnj  Uithir 
m^Trt^lLT  rMp-lEiuud  thi-lr  fxl!uJC  lOHk^tirt  jfraT'lnr,  tmihrw 
IMH  Id  ih«'nP-L  i-tuvf,  ttUlE  rf  rA|i1t]il.  'I  ht<,  nl  irr**tiani  >|IE 
d  to  llV  BrnrTAlLl    tW*  i'1  t^tT^  iTOUntTJr     Vfm  ner»ii>  1" 

hhiial  Dtltcn 


af  «  dlflkrmt  da(^|r'iki«  tTi  l^tmtilj  uai^  lb«  nitwiitj  aF 
dolnf  Hi  Rn^,  ||aA«l,lt.tf  {|  ctn  cm'i  |«nd  to  ti^BtM  thttf  lOUl 
M  brv-  Than  Iba  laacMnc  9^  th*  nAU^vst  «»  ir^nsmii  i Aul*d 
aboTVp  would  turn  a  wurh  miwriur  p<tiHl  In  nUbSkl.Iti^  iti« 
docUtnoi  ^  Ifw  DH  tcbeiQki,  than  tba  InUmioctlon  t^  bn^ 

Tbt  Mud  twin  cbKkInc  t}v  pn^iw  aT  ifa«  lidci  Lull;  a  ^«t 

'^te»i  In  irdrt   tu  rLMlc*  Utem  fTK«¥  HfTn* 

I  mo  root^  i'  tlia  iri*  nnnl-vwd  Llnlndo 

Tt  ^khmH  Tait«C  l^liMti  w-h  ^  hki  tt> 

In  lli«  *i!jouuinf  ni4r|1  e^.  Id  f^t^  yetwif 

thf  labour  of  a  daj  or  muv^  in  ptufioction  io  hM  hokibi^  mt-  4 

kllkl  df  «'atulr  du  [  7^  fiif  I  htfjiilM^nC  of  llilt  f  ctd  #-  iAd  «&p^ 

ricdfv  h w  pfid  Ti4  iKt  jfpod  rilvEti' 

5.  QrtUM. 

lij  a  forrvcl  map  cf  tlw  rim  tif  a  dlitrht,  wllli  a  acal*  oT 
thtii  f^J]  lii  a  £l^iai  nti.tub«f  uf  Airlofifk  (^  R>Lla»,  and  <if  4^ 
Dhjuntiiiiiii  fpiAi  mhwtx  ihcj  fla«^atid  thu»«  d|iiiiv^l>)tad  iiy 
kliuU  f«( ' '  uit.dll/  fuluum'  a  Holq|p4  mtahi  kIt*  «  JUr  iMlma** 
af  III*  qudltr  «  Uw  wlb  and  j|iaM  of  lbnJ^|i*i.liTg  Talhri 
Inlvncnlitc  thai  dlttiiM,  lh«i«h  imanaU*i  fl  aijiiMilj  tiwm 
ciuiiikiitaTn  vaiJ^iJ  "  ..  L      L    ,     . 


Hri.  aa  weik  ai  «■  ilddai 


4  jifm  <iiait  had  bwn  *W»i* <»iiMtil  iri j  >f  ilalaaa 


Bl^ 


ttAUT. 


VVtwn  lantl  liaa  bem  mewHl  ma  l^^^  aw  rHM^IaiMlTiff  **  *■?- 
pnpnl  tt  n^uincr  I  .  Moa^f  paalMi^.  mrr  HiwAfM  l-j  It.  It 
iTji<iHvMi««  ihi'  hIL  wHk  asm,  tlitf  In  Ibti  [itean»  an  ^ulfbnd 
is  Riv*  ^ivd  tkmi  tsi  iW  iffflBBd  I  and  U  U  wild  <hw  i^*  a  1  HfV 
fi^fKiiot  Tin  rotwr  I*t<4»»  kl  Ih™  tiaawT  lutub  tnai  Im  lic^ia 

1^  nKial'LE.      j-    -    ■  .  .     ^  ■  k ...  l 

■  'vmi^uidcUii 
Th*  n«4d>  I 

ar^ltlM 
tlhruld  }ifvT4'l  In  U  I  liwt  H 
liJitrf. 
The  Ijtt  Thutnai  Johtvv,  Etf|-4  ^  Hj^mii  tiNii»ft*t  "  V<if- 

ehiuse^f  a^Ml  ittaf  «f  a  nuunitfr  iTock  of  c^ttth-" 

ClD*ft  bjEio«m  l#  imm  h«  ^acn  lor  H«d,  wh^  !■  iipir- 
4ti4  ftnii  Uw  tioartl  In  t  eMnuMH  eoni  mlir,  |h*  appcr  (t)411- 
Mam  balnff  np1a»d  ^  •  tltH  «HlJi  a  iquasf  |rfai«  «f  «n|t 

AimlBhad  wiilb  o^tbt  vtnn  MviJded  «llh  mita  mt  ihrlr  ^ ' 

1CJ*Bt  tpoLa,  !q  lh*it  rapid  i 


B.  Gariem. 

On  |h«  marjiittia  cnaiif  of  SouLh  Wa]^  jcnvFrmll  t  vn^  prO' 
dur^TV  i  Au^  vi  di>  cniiafpn  Ii«ie«t  azifni^iNl  10  ihan  in  hIw 
fiarfi  of  thr  <ilatzk-t ;  a  plnauic  niUiU»  '><' f1iuv«>f  Mtitll  ^  oitf^ 
and  TiKdatJaftn 

Otf^rWi  in  Hadncn^^TV  and  KrKlnoi:  hililTi  thiiTv  wrW  in 
tht^  raLkr**  l^t  iiH.>rc  Fi|n^-jji]  I  v  |n  dwvjilb  of  Wja  aird  Uik. 
Not  much  cidet  madf^.  rti  cpi  ™  it*  Wii'. 

"  li  «m>nrm  fcmrnjitl  i4«d»,  iliai  hI.ieih  were  Cannrt^?  i^M 
ai  Itit  inftrlcT  Clf^^^i  '"  rsni^qiimrr  4:if  UvlF  Mpb  cfowdKl 
■  ith  linjIjrT.     Tlm^  a»  mow  *  ]wui,fcvd  * 

ThcfK'  atv  a  ^re^i  inan^  oak  wvudf  aiid  euppkv  In  billf 
pnn^  4^  ilt4  d  iirirt^  &nd  titanj  fJirKlny  plantationa  m  ofn^ 
j.>art  cil  ir.  i  E  ti  nifriil  »^  iJtai  al  ao  a'tarafia  «tm  ndllEcmft  or 
urr^  on  4]inriu4>].r  pL.inbii ,;  tf  1M1  Iw  dv  b4<  It  ii  (ifuJ^b.* 
ntnc  itri(h%  vi  ti**tn  flllwr  i^tv  uir  art  ck<4tii«d  to  fuinr  10  imx  biaKi 
fiw  At lh.i  rat*.  In  fifty  ic^rs  iImt-i*  vmiid  i*  I'ji)  Lt«n  Cff  ctirj 
pen  in  J<iiflUlh  WalM,  irhlcli,  staJdni  io  tti«  ukl  »<wil  atid  <^ar, 
vouIeE  h1^  3uCi  tma,  or  cuovfili  tc  nmdtf  ib«  cvuttiTT  mm  cti^ 
litrfofwt, 

h:  liMUiH  haTt  t^ytt  madf ,  md  ftecltip>,  ^rainlnp. 


*nd,  In  vfpi*  f^v^j  aaii^lnit  jiTu-t|u;il    at  In  iKtwr  DJiunilL<b 
TEwTV  due  ni^nrlj  i^^t  4.1(1  v>4:m  of  fen  and  tandi  on  Iht  eaj«[  uf 


honk .  Of  una  laT  rtaa  •  mt  pan«  i4  thli  laik] .  tlw  la)«  icrkii  I- 
lurlit  th'  AiHlvfiHiB,  vho  vai  much  vhh  /ohun  of  RalMd« 
■aid  ha  rudd  ma:ka  it  <vn  « l)n£  U3  fim  TMr^ 

!>.  Z.iW  ^orJt, 

r™™  ancwni  Ti*i*di  H  P|Pptvn  tlia*  tha  rtOaan  «f  Wf  Ml 
caiTlcHflv  «1tll«,  *lth  t<d  e.>.r*»  Uka  ilw  vUd  Irwcd  at  l^liil- 
iiikRii4jnt4ii«uM.|;  E>ii7  nni«Af  to  ha««  Iwien  In  a  wLldtf^iv  *a 
lltl<^>U  Ihr  titnr  uT  kltlX  iTahriL  Th«  ntrvntl  iliick  i^n-  ii|'  fiiur 
k  lid*  :  iJw  fV4J-li4ju^ki^  uf  Ponilinife.«luiT ;  tbr  I>m4nt»]i  bljinMj, 
i<t  dirk  ivi>pni,'d'(il'Uiu^ifea]i  ^  Lhr  liliick  rui^  of  I'ttnlJ^vt^ 
klLtrr,  CM^ttti.-nlu-]ult,i¥<  mieE  L^bc  vc^lent  piT|a«f  ih«  LM'Tniaa 
1,11  Hrth  en  ami  tLidiKT :  intndu^til  tcwdtli  fi^M  IIiTEt/id>^1[|re 
and  MmTF^^trr,  inti?  tbt  «a.iiij^n  and  BWfc  fiattta  j»«n4  tf  ±|»«^ 
ruti  and  Hadnur^ 

Cow  I  nrr  krt>t  lt^  IvRidlng,  tnd  ihik  Inf  tm  tcf  ai^  i^iin  -milt 
eltci-^.  Jprjhna  h.u  prorcd,  Ihat  al  TiaAtd  E-litteMk  mat  l« 
niM|«  al  «ttl  t*i  nvnl;  i  euq  rit>liii|r  rannnJiti^  ^lillont  H^a- 
crtteT^ku'('bAdiirp,  lliaE  rli«  itl^T^trTice  c^niwt  briian;«l*«d  i)f 
fiiud  judfih  i  43^  thi^t  ttv  « I  HiU-  mj  tlvj;  i^Miiiiii  ii 
:W«  affmditw  iFi||  tt  Trvnt  llir  tijJIk. ' 


J-JW  <Jtiirp  of  ^i€rtlth  Vi  a\ci  4IC  EiT  fntir  HMt\  0!>Quitiafti«im. 
fi1amorf;an  '^i?  ^hfc^i,  (jl/mirKaa  l!>]wn  ^f^»  aM  uw^d 
atii]  LFtm4niahl  Linvd^ 

Mi^mitii^Vrt  ocirupi  tbc  Mill  in  tbr  mer^Tti  pumcit.m  qf  i£a 

Tt*  Gl4Twir«™  Talf  ihrfp  it  i]i«  f^\y  l"rTi4  Jn  \^alc<«,  not 
Iniroduccd  ^iUihl  uwtm^wj  of  man,  Uul  prvduni  camtii^ 

llir  fplAmnnan  t>(i*n  ilift-|i  h  a  Iwai^lLrid    and  rSf^ll«ni 
unal]  lit«ilr     FimLinfl  tiwn.  it*-  nk'  ■  -      ■ '  ■ 
ttf  Iha  Ilni™t4»l*  rrarl,  lilrlr   iKUtlUFv    i»  nj^ijo 
m4**t  ar-ri  ij]r<;rkc  In  piKifrj  ihflr  wool  In  *4^  Iba  iliaft.  fkKhUiic 
Hit*.  .*oii  Jitir,    TUn  art  ^trralljF  nollrd- 

II  it*  r'vtupd  *nJ  imtti^u-i:^  Ltt^  BtiBJvj  n|i«Ttintiib  hava 
it^r^  Irted  wlEhln  th«  diiEri<rt»  and  itVMt  rflbanrii  vtmhmtaiif 
« jtlnmn  ih«  Mi*rtecl  iuH^e«»-  r«n.1)t:uLar  ^rttd*  vf  i1t»ri>  Lav* 
iIk-It  i«»^llai-  diw4*ni  which  'onHnuc  iTt  Ihah-  ron^ilib.iiwi, 
w5i(frr»rf  ibt^  "fw  rwiKwcd.  Th*  liincilBfM  HtbcI  ttia»  |«  nni* 
i^tdfTHl  a^iiw  bcaJifalaM  fiir  ()i««p  «lthhi  ih*  JNtlrt,  Ifui  rivn 
ilnrrr  iht  LiPiwrlHl  itiedjern  hnvda  hat*  l^uutLia  wuh  thcin 
Ilia  ic*i*,  iJn  Ibef-Tirij  ilx  iPf^ilB,  ip^kUij  dDd  a  iuof  tndn 
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STATISTICS  OF  AGRICULTURE. 


Part  IV. 


r  hMrd  dl  bdbn  In  WiIm:  thcM  us  to  I 


ranked  amoiw  Um  praA;*  of  eommeroa. 

-«-    imafiWe 

^ ^  -itinet :  th«y  arc  •  plcmj _, 

then  be  found  in  th*  hiUy  walk*  ofllM  taatntor  of  the  district- 


H»r$et.  The 
parts  mart;  extinct :  th«y  arc  a  |4; 


7  racv,  and  may  nov  a 


There  w«e  formerly  a  very  fcood  breed  of  hardy  strong  punches, 
At  for  ridinc  and  walklns  upon  the  farm,  beiac  a  ctuh  between 
a  K<xxi-*ix«d  horse  and  the  small  merlins ;  and  rety  useful  they 
were;  but  the  brtcd  has  alipost  been  totallj  neglected  and 
lost :  for  they  croas  now  too  much  with  fha  lar|»  and  •lun;ab 


I  a  Politicai  •Economy. 

Roads  as  In  North  Walas,  or  wotm.  Road  ploaghs  in  use  ; 
•  chsractcrlstlc  both  of  thdr  state  and  of  the  nature  of  the 
nmteri  «U.  (iood  limestone,  howrrer.  In  the  coal  distrlcu,  and 
e«peclally  in  Ulamornnsliire.  M  anu&ctorca  of  woollen  in 
many  places ;  and,  owing  to  the  abundance  of  oak  ooptcs,  many 
hides  tanned-  Potteries  on  a  large  scale  at  Swana&s,  Cardiff, 
and  other  places.  Bxtcnslre  iron  and  coal  works,  lime  works, 
and  a  slate  quarn  in  Cardiganshire,  &c 

Tiu  Lima  limmime,  (lime  and  iron  combined,  the  stone  of  a 
btnlsb  or  0t«llb  colour,)  iboogh  Iband  in  aiany  pana  of 


Bg  Si^TV  SP  TAluable  as  thai  at  ALoiha*.    VThen 

bui  .  tt  ki  df  a  bairraluur.  tl^  chiriinMiMlr»  i^ir- 

coi  '-ij^nKT  ifmmaaa,  uf  Xll  IIitw»  ■'I'U^  jt>  wour. 

Lit  :--i   all  puts    hs&  a.  iivrulj.ic^^   of  <trs11  brvl>mi 

an  irdfliB,  hi  Lhat  a  rrtci  rf  It  maT  T*  Irnovn  at  a 

dii  ivaia  mit  ^i  Tui<w«  Un^rkrie^  r^om    a  Av 

in<  '  f<.-*t ',  nsvi  thoM!  c-jfliiBonLy  fc^iSr jfled  hy  a  trw 

int  n  1,4  cnsftiry  dajr    Th4  Gei  ruj^ttwi^  ln^«ll«nt 

sec  . cnuai^  inih«tfii4ilar]Mctdr«Mk  ««innas 

tlM  I '  n?fwrf  i>fcjm  twflw  I  wiBit  aad  af  ■  fefl<r  calittr* 

In  ^ilwK:ritui«nr1:«fMlUim«^«h4bBar|PLBBanHa 

as  I.  crugtiV3utcal(7|fe.   Hert^  t  Aliisilhaw, j-etfaei- 

mi-  r  M I  iij  ritv-M^  Itw  slr»1a  t  ijm.b4ed  ihiwn,  within  rniii  of  U^ 
tid<  '  4  re  beoken  and  n>LLM]  sbiMiL,  usuL  th*}  arc  rhlur<4  Ib 
imii-  .1^  peUiha  er  nodules,  fvam  a  ft*  oancw  Iw  ixsvi;  |iayn^ 
WC  .  M  ;  .null  UaG^rmui:*!  oitlj  rf  IJW'  nticJjUUIi  OT  feirntit  pvx, 
ttu  '  wi  stvlL  l«vt|(  wDtn  otr  bur  the  atrHun  ol  llw 

All  ITiwr  rmjnd^  Uu  |ic1j1i1^  bv  dflven  ■»  idiva 

in  '  ^luaiUirin. 

4  ■'■  4  #tir^m#f  There  are  u^iMml  <    i^MA  of   Biei  «■! 

im^u  ju-d  In  17^,  Om  CtttliM  to  HrlUlD  ate  ibai  ^d  Kdua- 
bur^tk. 


Sect.  III.     Agricultural  Survey  of  Scotland* 

7892.  rA«  twrfaee  of  thi«  country  Is  ettimated  at  18,944,000  acret,  in  three  natural  diTisioni.  The  first 
lies  north  of  the  chain  of  Highland  lalies,  which  stretche*  tram  Murray  to  MuU,  and  contiiU  of  little  etae 
than  dreary  mountains  and  lome  moon :  the  second,  or  middle  division,  extends  from  this  chain  of  lakes 
to  the  rivers  Forth  and  Clyde ;  it  is  mountainous,  but  cultivated  in  the  valleys,  and  on  the  eastern  shore 
to  a  considerable  extent :  the  remaining  division  is  covered  by  hills  with  some  mountains,  but  almost 
every  where  cultivated  or  improvable,  and  highly  favourable  for  most  branches  of  agriculture.  Though 
Scotland,  as  elsewhere  observed  (770.),  was  fkr  behind  England  In  cultivation  till  the  middle  of  the  last 
century,  it  has  now  greatly  outstripped  that  country,  especially  in  arable  husbandry ;  a  proof  that  this 
is  the  general  opinion  of  enlightenea  men  may  be  deduced  from  the  notices  just  given  of  the  English  and 
Welsh  counties,  in  which  it  appears  that  the  improvements  introduced  or  attempted  to  be  introduced  on 
arable  land  are.  with  few  exceptions,  the  implements  and  practices  of  Scotland.  In  the  management  of 
meadows  or  old  pasture,  Scotland  cannot  be  conspicuous ;  as  the  climate  is  not  naturally  calculated  Ua 
that  kind  of  husbandry.  The  winters  are  too  long  and  severe,  and  the  surface  too  irregular.  In  regard 
to  live  stock,  the  palm  of  improvement  was  till  lately  borne  away  bv  England ;  but  though  there  is  not 
that  enthusiasm  in  Scotland,  nor  such  large  prices  ^iven  for  capital  specimens,  it  may  be  safely  asserted 
that  breeding  and  feeding  are  conducted  as  systematically  and  successAilly  there  as  in  England.   We  shall 

fiance  at  the  different  counties  in  the  order  of  their  proximity,  beginning  with  that  containing  the  capitaL 
t  may  be  sufHcient  to  mention  here  that  leases  are  universal  in  Scotland,  generally  for  nineteen  years, 
often  Ibr  twenty.one,  sometimes  for  fourteen,  but  seldom  for  a  shorter  period.  The  poor  are  supported  by 
voluntary  contributions  at  the  church  doors;  though  an  assessment  on  property,  half  paid  by  the  pro. 
prietors  and  half  by  the  tenants,  may  be  made  if  necessary,  which  Is  not  generally  the  case.  Assessments 
for  the  poor  are  common  in  the  border  counties  and  the  Lothians,  and  occasional  assessments,  imposed 
upon  the  same  principle,  are  resorted  to  in  most  of  the  other  counties.  Voluntary  contributions  arc 
found  inadequate,  except  in  the  most  thinly.peopled  districts.  It  is  therefore  a  great  though  common 
mistake  in  England,  to  suppose  that  there  are  no  poor-rates  in  Scotland ;  but  they  are  comparatively 
moderate,  and  will  likely  continue  so  while  the  power  of  assessment  remains  with  those  (the  Unded  pro. 
prietors^  who  have  to  bear  an  equal  share  of  the  burden  with  their  tenants.  It  is  here  that  an  essential 
distinction  exists  between  the  poor-laws  of  England  and  Scotland.  Tithes  were  commuted  for  their 
value  in  land  and  land's  produce  at  an  early  period.  Every  parish  has  a  schoolmaster,  who  is  paid  Jointly 
by  the  proprietors  and  the  farmers.  There  is  a  professorship  of  asriculture  in  the  Edinburgh  University, 
ably  filled  bv  Dr.  Coventry,  a  man  of  whom  it  may  be  truly  said,  that  he  is  universally  esteemed  and 
beloved.  The  best  account  of  the  agriculture  of  the  Scotch  counties  is  to  be  found  in  Black's  edition  of 
the  Encye.  Brit.  Edinburgh,  4to,  \W2\K 

7&^.  MIDLOTHIAN,  or  EDINBURGHSHIRE,  contains  2S0,400  acres:  one  third  hilly  and  inac 
cesaible  to  the  plough,  and  two  tliirds  in  tillage,  pasture,  or  wood.  '1  he  store  sheep  farming  is  practised  oa 
the  hiUs,  and  a  mixed  agriculture  on  the  low  grounds.  Green  crops  and  potatoes  are  extensively  ctilti. 
vated  for  the  Edinburgh  market,  and  most  farmers  are  more  indebted  to  the  manure  they  receive  in 
return,  than  to  the  soil,  or  their  superior  skill  -.  many  of  them  are  townsmen,  amateurs,  and  speculative 
cultivators.  The  Dalkeith  Farmen'  Society,  one  oi'  the  moat  useful  that  has  been  formed,  and  which 
still  exists,  belongs  to  this  county  ;  and  in  it  alao  was  founded  the  British  Wool  Society,  now  extinct 
A  variety  of  interesting  information  respecting  the  progress  of  improvements  in  this  county,  and  in  East 
and  West  Lothian,  will  be  found  in  Rural  tiecoUections^  8vo,  1H29,  by  George  Robertson,  author  of 
several  county  surveys,  and  whose  personal  knowledge  extends  fh>m  1765  to  the  present  time.  {Bobert. 
son'9  Survey,  11^    EdiH.  Gax.  atrndged,  18S9.) 

1.  Geogrtmkicat  State  and  Circumstance*. 
CKmatt  tree  nrom  extreme  hcata  or  colds ;  snow  seldom  fhlb 

on  the  low  parts  of  the  country  before  December,  lies  f>  ora 
three  to  ten  weeks.  In  rlKht  rears,  the  greatest  quantity  of  rain 
Chat  f.ll  in  any  year  was  ZCA  Inches,  and  the  least  quanUly 
9.61nchca.  t  v 

SMI  much  dWersUled ;  lands  hanging  to  the  north  alwi^ 
the  most  futile. 

Mittemlt.  A  bed  of  coal  extends  across  the  county  from 
R.  W.  to  N.  K.  from  srren  to  eight  miles  in  breadth ;  worked 
for  two  centuries.  Limestone.  frev.-stone,  granite,  end  whinstone 
very  abundant.  MitUloncs  in  the  parish  of  Pennycuick,  alio 
marble.  Some  copper  and  iron  ore,  marl,  and  Jai^icr  pebbles 
on  Arthor-aeat. 

Wttrr.  SUearos  Inconsiderable.  Esk  {V$k,  Uael.)  the  lanrct 
liver;  frw  fish  from  the  riven  or  aUeams,  but  abundance  from 
the  tirth  or  ica. 

2.  Property. 
About  MO  (States  In  the  county,  diridrd  by  the  reporter  into 

aeren  clasMs;  Aru  daas  fnm  t  to  300(V.  orupwardsi  flfUi 
class  100/.  and  upwards;  sixth  class,  lesst  properties;  seventh 
ctass,  properUn  of  corporate  bodies.  ToUl  rental  in  179d, 
lU  I  .OOD/. ;  Duke  of  Boccieugh  tiie  flint  proprietor. 

3    BuUdings. 

Many  eentlemcn'i  seats,  and  some  fine  rains  of  caatlea  and 
rrllglnm  houses. 


A  frrmgr*a  mt^nt,  as  it  b  here  called,  eonsistad  fuimeriy  of  a 

toflo     •■■•-- 
plnl  by 

two  or  three  diunal  spirtmcntk,  on  an  eiirthen  floor,  having  a 
low  c  -iting  and  a  few  dimlnuUre  ligltte.  Oi  another  side  (>t<>od 
Uw  born.  In  which  the  roof  Umban,  from  the  idea  of  giving 


low  buildings,  in  the  form  of  a  sou ^ 

ilnl  by  the  master  himself,  whose  haiiitation  was  comfioscd  of 


If- 


TFTTTiirf^.  were  fanitl  (nld  0ie  wall  fitmn  Hhk  inndallai ; 
-     '' mn  bekitg  RtnCV  fhAB  Hit  tHit  la  kie<[ght.    Or^»- 
y.  wtiT  ih*  iCtHts  Bi!i4  lh«  bfrt^  or  ctaw-lnAsib 
1  r.s  [Nally  widwM  Aviilai,  Slid  ihe  tnwafli  M 

ii  '  ,ii  ib«  neat-odiiev  liwpakSv*',  wen  Mch  rwt* 

(1         I  <  iji-,j  -vIaIi^.      The  ttrifagei  ofmnted  the  mnaUntf 
si         Lii   U.f  ihil!^  iif  ill  la*  ih*  dcmiehllL 
e    i  ■    i  nvlc  cif  tu  n    aiid  FtH^e  ■Jtcmatv'^i  or  wim  w 

d..    ' kLiTtBT:  iLe  rruf  iiT  thiilLh ,  or  «e  Uiaich  Bwl  J 

Oi  -..Uj  ll4trnnilk.n.L     paTthfT  iJcfnIls  «1  Ihlfr  I 
fetiiiLl  til  Jfj^i^-fjiiB'i  HMml  JtfmttntitmMt^  fh  ^Cl. 

Farnii^ni^t  unw  Jo  ihii  finl  Myl*  of  o 
etnniVli:'  Jdwr  of  (t'^iBrbAnk  larcn. 


#f  St  iwi 

el  Will  I 


h.V'  ftumittiflMmr,  |1ti4  4  AguTt  ^  a  modem  tjH^Utk 
oijir.1^4  in  lu  EaA  M^ge  (tf  nJlnnmitt,  wtd»rh  1>  by  no  masima 
In  Tiling. 

Farms  vary  from  100  to  800  acna.  Farmen  dhridod  Into 
three  clasaes;  siwculators,  conTartt  from  other  prafcastona: 
induMrlous  labourers  who  hare  acquired  some  p^opatj  ;  and 
ftnnert  sptong  from  fiirmers. 

»-jiecWidor«.    '<  In  the  immediate  vicinity  of  the  town,  tbm 
greatcT  part  of  the  lands  aie  culumtcd.  not  bv  actual  ft 
but  what  may  be  more  pnmerlv  t*rmea  speculators  in  a,^ 
ture,  people  with  whom  firming  is  but  a  secondary  olj)ecC: 


n  agrical* 


ttuir  chief  employment  betog  aUll  what  was  their  original  mo* 
frssion,  as  bakers,  brewers,  imikeepcn,  ot  some  other  dislmct 
occupation ;  and  who  are  oftcner  to  be  found  in  their  town 
lodgings,  or  in  th^ir  compting-hooses,  than  In  the  midst  of 
ttielr  ^rms,  attinduig  to  the  operations  of  hudKUtdry.     One 


that  the  rent  o 

thuy  have  always  some  other .  I 


i  to  Uet  b}»  Ikey  J 
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, natl  Md  In  tec  gif*  mora  dm  an 

•cuial  fltfiiMr.  wImm  mI*  AapnOmfm  U  upon  tnubandn,  l» 
•bl*  to  my  I  vhito  their  aartioiM  In  •ffrteultare^  tlHNUfh  In 
fntnl  loondMl  on  aood  principle,  coounanlj  «nd  In  dhap- 
putntmcnt  to  thanue!**,  hat  want  or  that  uncMtinfr  attenikm 
which  U  inditpOTWibla  to  eood  culUvMion,  but  which  thdr 
ether  avoca:  tons  prvvant  than  ham  htMomian' 

The  moor  htmd  /iirmert,  ■•  If  In  conlbrmlty  to  the  aoU,  which 
JkM  uiidcTKOfM>  very  little  mriloratioo,  aitd  lo  the  cUnute,  which 
b  nalarallf  « titp.  Mem  itlll  to  rafain  a  ktronic  ca«t  of  the  man- 
n«n  of  their  forefiitlien,  and  to  live  and  toil  under  the  mow 
nncomrortahle  cin-umiiiinrck  Their  hoaaca  ai*  damp, MnolC|, 
and  diminntive;  their  fm  aimplt  and  limited;  and  thdr 


id  and  even  oppnaaive.  Hut  thav  have  daya  of  ra- 
il which  tber  cnjo;  themadTca  at  fain  and  mark^tt : 
ria^  fleativitiea  are    almort    boundlcu,  and    their 


labours  luid  and 

laxationi 

th«tr  naarriaKe 

AineraU  arc  pompous  and  oatrataHooa.   Rallelon  la 

in  all  the  anatanty  of  Oliver  Cromwell  and  tne  oovt 

Thaae  tMrmtn  are  the  only  ones  In  a  counts  oontalning  a 
capital  town,  who  are  likelv  to  better  th«ir  condition.  iWuic 
inurrd  to  the  prarticw  of  the  moat  riffid  cvonomj,  thev  will, 
when  translated  to  a  wanner  climate  and  mote  gmial  «o!i.  ver; 
fcrrih';  r««l  a  meli  jritlon  in  their  circumrtancxi ;  aiid  if  thej 
ha*o  fonitrde  etviiifth  (as  the  flru  race  of  them  gcnermllj  wilO 
to  penervrp  in  thrir  original  habtu  of  frucality,  they  ma^t  by 
dint  of  mere  s..viii|c,  at  the  rata,  prrha)«,  (^  two  and  a  half  per 
cent  yearif  on  their  <  spltal,  arcumulate.  In  a  lifetime,  a  sum 
that  mny  be  esUemed  conaideraUe.  Uut  this  ihririnK  aula 
will  onh  lost  during  the  first  eeneration.  Their  sons  ha. 
bituattd  in  time  to  an  easier  mode  of  lift;,  will,  amid  the  grcM 
hixurv  with  which  they  are  surrounded,  loae  fbeir  primitive 
almpl  city  of  manners,  and  with  it  the  fiKUlty  of  saving,  on 
which  alimv  their  pruap-.rity  dcpenda. 

4.  ImpJmwnts. 

Did  S<ut<'h  plonKh,  Ion*  and  heivv,  and  drawn  1>7  fbar  or 
■la  horses  or  oxen,  and  till  about  I76>l,  when  Drs.  Grieve  and 
Carlisle,  clcrirvmcn,  iritd  wheel  ploiiahs  of  a  ItKhtrr  conatrac- 
tion,  which  thev  had  seen  In  use  in  Dalkeith  Park.  Soon 
aft« mania  Sniall's  improved  ulouKh  came  into  notice.  Ko> 
bertson  meniioiu  tlut  the  oiden  race  of  farmer*  were  very 
cenrralljr  Uteir  own  p'ouffh-wrlKhts,  and  makers  of  their  own 
rni]>lenifnta  of  husbandry,  with  «er>  little  aaaistance  from  the 
pruff-Mional  mechanic.  These  implemenU  wtre  indeed  made 
in  a  very  rlunuy  roannvr,  but  otherwise  alrong  and  hantiy 
enouirh.  Ther  hail  all  of  them  a  set  of  wright's  tools  for  the 
purpose.  IRural  Hradhetuma,  p.  M.)  The  late  Mr.  Thomaa 
hl.lells,  at  (iruthill,  near  Edinburich,  made  wHh  his  own  handa 
the  first  winnow inK  machine  used  In  the  Lothianay  fk«n  • 
morirl  of  one  im|>ort«.d  from  HoUand.    [ibid.  US.) 

5.  EnciQsing. 

No  cemmona  or  c«innMn-6elda.  Hodata  fltst  plaiilad  aboot 
17fiO.  ^^ 

6.  Arttbif  Land. 

U'hen  ridges  are  raised  hifch,  they  should  not  be  laid  tooth 
and  north,  as  the  rmn  on  the  east  side  of  such  ridce  Is  com- 
monly  found  very  defective.  The  tame  thing  luuda  in  the 
county  of  Lanciister. 

7.  Gra$$. 

\'ery  liule  permanent  ipraaa  nrluslve  of  the  hilli  and  moor- 
landi.  Allurial  lands  on  the  banks  of  streruns  so  liable  to 
immenic  floods,  l>nnKin«  down  soil.  Ace.  ttuU  if  In  grass  it 
wotiUi  c4\en  be  much  injurvd ;  coniidervd  therefore  more 
profit  hie  to  keep  thnn  in  com.  There  is  some  very  pro. 
durtive  meadow  land  near  E<linbar(h,  Irrieated  bv  the  water 
which  flows  tmm  town,  carrying  nloog  with  it  nignt-soil,  &c. 
The  produre  of  twelve  or  fifUen  acres  of  this  mctdow  so'd  In 
I8VC  at  an  avcTa«e  of  48/.  per  acre  ;  port  of  it  reached  n<  arly 
C(tf.,  the  purrliaaar  culling  and  carry Im  it  otr,  and  incurring 
all  other  charns.  Thi»,  or  coone,  k'only  far  one  summer,  hut 
It  will  yield  toMx  or  five  cuttinn  during  that  ica  on,  or  rathar 
between  tl  e  end  of  sprint;  arA  the  beginning  of  winter. 

&  Gartfeyit  and  Orchards. 

Henry  Prentice,  who  died  about  17S6,  waa  the  fint  who  cul- 
tivated white  peas,  potatoea,  turnips,  and  nmdry  other  culU 
nary  plants,  on  an  eitenaivc  scale,  forthe  Edinburgh  market, 
about  the  vear  1746.  Before  that  period,  the  supply  n 
mited  to  what  oould  be  carried  in  baskets ;  his  cart  beii 
first  that  appeared  with  kitchen  stufT  in  the  streets. 
r?iwd  encumbers  in  the  fields :  bat  his  cart4oad  of  thcM  met 
with  so  little  sale,  as  not  to  encourage  a  repetition.  Though 
he  died  a  pensioner  on  the  peorli  ftinds  of  the  Canongate,  his 
name  detervea  to  be  noticed  with  rvvpect,  not  onh  as  having 
introduced  several  of  our  beat  vagctablas  Into  cultivation,  but 
from  his  practice  aa  a  mltivator,  which  was  spirited  and  judi- 
dons,  however  little  it  turned  out  to  his  own  account- 

>VTWfr*riW«e  About  MX)  acres  on  the  banks  of  the  Esk,  and 
cVledf  near  Rolin.  Crop  continued  on  U>e  same  ground 
without  end  ;  byt  digging  down  and  replanting  every  fourth 
year.  To  chanM  every  twenty  or  thirty  yean  esteemed  a  better 
practice.  Lands  in  nursery  to)  acres.  Mawer^  hothoutes  at 
Dnlry,  and  hotwaJts  of  hia  tnvemlon.  figured  and  deu-r<bcd. 
The  noth<msea  heated  by  st^am.  Mawer  waa  a  I^ncshire 
man,  and  formerly  gardener  and  steward  lo  the  Earl  of  ^\ber- 
com.  He  was  an'excdlent  nrdeiter  and  fanner  ;  a  man  of 
very  general  Information,  and  highly  respected.  He  was  eaten- 
slvdy  employed  as  a  layer  out  of  gardens  and  roads,  and  had 
(he  general  charge  of  the  gardmlng  and  tree  department  on 
some  gentlemen**  estates.  The  compiler  of  this  Encyilupcdla 
w.^s  his  pupil,  amanuensis,  and  draughtsman  for  the  three 
yean  preccdinc  his  death,  which  happened  auddcniy  trxua 
aiMplexy  in  1800. 

9.   Woods  and  Plantations. 

Ahout  .VKH)  acres  m  occupietl,  the  greatest  pan  artificial,  and 
planted  »in«e  I7.'>0.  |{e<1giTow  tteea  never  come  lo  any  thini 
for  want  of  shell!       •    •     "^  .....  i 


ring  the 


kIkitow  tteea  i 
ado  no  good  v 


'.'iS2L 


10.  Wastes. 

None :  but  extpmlve  tracts  yrrj  poor. 

11.  Impnwrmmis. 

Pralning  well  undentood  and evtenalvrly  pracf bad.  Johnaton, 
who  wrote  an  aicouni  of  E  kington's  mode  of  draining,  a  na- 
tive of  the  county.  Edinburgh  and  Leith  aflbrd  about  40,000 
cubic  yards  of  street  dung  annually,  which  is  commonly  laid 
on  the  land*  within  five  niilt-s  of  town.  Hone  dlinga  iMWCTV* 
carried  twchv  milea  or  furthLT. 


Mof*  need  to  v««Ung  on  Cheanbl*  loidaardaaceanty  than 
in  thoae  of  any  other  in  Hootland  i  aupposad  from  more  town 
manure  being  used.  The  town  manure  contama  the  leeda 
btvoght  in  from  the  country  In  bay  and  atraw,  which  are  of 
earlous  kinds;  bat  chiefly  wild  mnatard,  wild  iMliah,  dock. 


12. 


,  poppy,  cooch-ffnas,  *c. 
Live  & 


Siaek. 

itI^  |aU  to  Si|i  depwtxntnt ;  but 
It  fTO^  |ir)ti«lciliaa.     A  jcreal  many 

CO  -.^hi.  and  wsll  te]"  ai  wpU  «a  Jwl!- 

ci<  :■-,,    ij.tf  an-   V^ij  In  inp^  to  Fiirv-  BfiU 

«r  ■ .  .jlnwjT  midi   jfttrihire  "Mil  ^frd4Tr»d,iaMi 

CI  ^^iiiK''  I'LiM^hifs  cf  the  K?*ure  ^arirti!  in< 

tn. .     ^[um)' ,  not  uuMHavd  lu  lurri  l^  anj  wlTan- 

tap, .  tstb  r  o^  ijjjlkrt*.  Df  fLif  wurt,  cr  the  batrbcT^  but  Mw  • 
ear  >H*  trt  Twki.  i'lird  Aicirtrjii  «ub«)venfJ7  Inrrrdti^  IM 
quiu^A  [f-*uu^i  Owiitfjc^^nn  [til  T>«Tk  at  ^ofTun  Hall  for  lb< 
sarr  e  pujputf .    Ek«>  a  vtcy  pupulai  ipecia  of  Um  atuA  wblli 

\-\.   Hnritl  Kramomv. 

^VH    -tlfTilSrtl  *i'h  w4Vfl -TfT'tp  fr'^*" '**■  ^'*'"™  ■*"  ''*' 

1>,  .1      ht  .1 1,  hi...  .>..-, .*  ...I..1' f  Lirn  r<-ri-ivu  U^  i,}i^  ^»nn>^ 

s  .. —  . .   .         .  ,  -i 

n>wr«i.      \,iiu«uvii  kauslii  •«  Im«^  j.«ii^  »»■«■>■■'—  »   "— ' •V7."'..^^^ 

BhUling  and  four-pence,  vrriUng  and  arithmetic  at  two  miUinflB 
and  sixpence  per  quarter ;  L^tin,  Ac.  in  proportion.  The  cot- 
lases  of  ploughmen  condat  generally  of  two  rooms  on  thn 
ground  floor,  with  a  pigalye,  and  100  square  yards,  or  upwa^ 
of  garden  ground.  The  furniture  conaisu  of  two  beds,  a  few 
chataa  or  slooU,  table,  cheat  of  drawers,  clothes-proa,  Ac ; 
and  they  are  all  ambitious  of  having  a  tiroe-plecej.  If  It  were 
onlt  a  cuckoo  clock.  The  whole  may  be  worth  Worn  ten  to 
twdve  pounds.  The  Sundavs  drese  of  a  young  poughmm 
consists  genendly  of  a  coat  of  blue  cloth,  at  five  shillings  and 
slsi>ence  the  yard;  velverct  vnt,  coidimw  bnfchea,  wWto 
cotton  uockings,  calfskin  shoes  whh  blac\  silk  shoe-knola, 
shirt  with  ruffles  at  the  breast,  white  mudln  fringed  cravat, 
and  a  hat  worth  eight  or  ttn  shillings.  The  shoe-knott  and 
niffli*  are,  indeed,  rather  uncommon,  but  all  the  other  am* 


Oa       ,  •  ..    '   iMK,  ,.r  ]  ..    ■  -.y^.    y  .rt  cri  ri.-.,r  „.'Ui,.Mlf* 

Tl  I  I    r   v.iliirl<  1tf  tiTCokEa*!  and   1«   jtipf*''.  "n-rirmto 

POT  ,  ,  .•■  .  .  :'in^Y  c'l  wiiJi  atmjill  il1iJwaiH<  i-iT  EmfHT-HMlt? 
Xt  ,1  I",  r  i:!..^  -.*i  it  in  ti»ail,iM  adiJiUMi  tH  lli*tif  kale,  a  kind 
dt^>MP  ri.a^*if  b«  1*1  lrtTa*b,  iniwinlMd With  grw*«  *""£««- 
herl*.  lo  Ihk  tbej  add  at  Mam  wiUM,  and  fish  ^  ^irLl 
<ni  lmd»]  s. Id«m  ^heal  In^fcl. M* aUUnwf* Ta>^ J *u*th«5 
mtat.  tW  modv  of  ll*ln*.  \n  wi»fcfc,  alUwoilA  '"I*  wt^*»k 
varivtYr  't»^  k*  always  «[b«n4asHea  arfbdd,  iwma  »  Eh  »*ry 
cori/WmalUia  to  itve  natural  cnoalllullni  ef  ihr  fiec7l>'»t  as  Ihay 
arr  fiJUTwl  lo  ao  OirmiBh  tbrir  labsmr  wiliw-it  F««Llng  ihern* 
■eh..  >i.  I  IF  I-  -Ell.  ii.J    iM>'i  ii  tT*y  [if  hra'iili  irhirfi    H  *i^ 

sel.. •■  ,      ■       "■■  '  '  ■  ''         ■     "■  '  ■"■"'  "^" 

'**\Vhat"  ralVv'S' rtated  rafm  chiefly  to  the  condition  of  farm 
servanU,  who  are  hired  by  the  xear,  and  whose  prmi^pol  ein- 
ploymant  is  a»«ut  Uie  hchcs,  in  the  fields,  or  on  »"«»«»•«»• 
Theie  U,  however,  another  cla»a  of  w  or k-pc-ople  attached  to  a 
farm,  who  are  hired  l.y  the  dav,  or  by  the  week,  and  *lw** 
employment  is  \x>\XAi\y  in  Jobbing  alnail  the  bams,  the  fences, 
or  tiie  water  funovs-  These  an  called  Ubouren,  .ind  in  their 
circumstances  and  mode  of  Uvlng  there  Is  a  considerable 
dillcrence  l«tween  them  and  the  oth«nrs.  

Although  their  wages  are  In  gene.ol  at  a  higher  rate  than 
the  hired  servants,  yet  they  make  not  such  a  ^  "JP"^^ 

,ril  seen  to  In  their  vlctujn»,jss^lheae. 

>.T  are  emeral 

want;   which  m — . 

whole  wages  in  money  from  week  t 

continualPy  to  market,  providing  their  daily  sustononce;  a  \wa^ 
▼Ince  left  generally  to  the  charge  oflhrir  wlv;^  who,  frem  thla 
constant  ninninj  about,  get  into  hablu  of  Idleness  md  want 
of  attention  to  that  good  housewiTsry  which  Is  the  glory  of  • 
decent  cottager's  wife.  .  ...     i . 

The  quantity  of  coal  ustd  by  the  common  labourers  Is  abonC 
three  fourths  of  a  ton  for  each  person  In  the  frniily  voarly,  bv 
formers  about  two  tons,  and  in  families  of  the  highest  rank 
about  six  tons-  The  price  at  the  pit  la  from  five  4  i  lin»i 
to  seven  and  sixpence  the  ton,  acconllng  to  its  vicinity  to 

*^Ku?h  wi  the  state  of  things  in  17M.    N*?:  (»»30).  "ji  ttie 
dbtancc  of  five  and  thirty  years,  they  are  doubll.  aa  materially 
altered.  The  uae  of  whMtan  bread  U  general ;  butcher's  meat 
much  more  common,  and  cottages  more  conunodums. 
14.  Politicat  Economy.  ^    .     _.       -    .^ 

Roads  to  bad  previously  to  1714,  that  wheel  earrlagn  for  tha 
inir~>^  f*  <urri><uHur»  were  verv  Uttlc  used :  even  till  1<  00 
K,       ■  .,...■,..,,:,      -v    -iidih. 

du.  --^i  ^^;fi 

em  \  uimp*a 

act  ^«"'*  ^^ 

haf  cn^t**  or 

t£  a 


In  their  dress,  nor  are  so  —.. -  -  - •  ,„.^  ,_ 

Ther  are  generally,  aa  we  term  it,/niwi  f*^ tLT^'.i       It^ 

P  _^. !„  principaUy  from  getting  U»elr 

wk  to  wei-k,  which  leuds  iT 


lm|  I 


bee 
Un 
Fal.   ■ 


■  I    .M    Hj^^fi-  fur    iL-      l-tjtltal  inni4i/V!'l*i*iH    Kt*4  «i   *erT 

ih,     'Xlip  rnralt  uf  [his  ruuTitt  an  nww  ujidrr  one  ■* 

.  I .,  m  foiiiil  > .    ^ions* »«  eirt  (an.*U  ^imI  roll^^^ad*  h*** 

1  ,n-4L    tmrrrf  thr  m*wA  liif|*f1-ini  Hii|fnn*raenli  is  Ule 

1  ,i,.a<  tr^n  Kdiiitniritn  to  Uw  F  tUi  «id  U^'d^JLaMl  at 

.       «  l.kb     I  JlJr    idllH-tl    KlIHTlj    l«  th*  Val«rf  HOWft*  «» 

.    ,  1"  Ht-  linr       "M*  |iQi«itorHi,A*itirr,iJldC*(*«l*ln  Jfcjl, 

.  ..      L-.l    .nl...    l[.,l«Ti-L.n'*   HaM  JtcAdft^HM*.       GbMi 

I'luira.     Irim  *(Mks  ■tCTn" 

.1       ,  ,\i .  aKeitenjMrlii&bikntHl. 

oi  pBi*r  mm.,  iiuur  ......^  And  variws  rolndr  mMasAa. 

and  works  fur  local  consumption. 
\h.  Ohstacles  to  Improvement.  ^„^^ 

llllberallty  of  landlords,  pame,  thirlag*.  the  d^ga  of  Edin- 
burgh, who  gieaUy  harass  the  sI^p,  the  chief  obataclea. 
1&  Mfscetianeous  Observatfons. 
The  Farmen*  Society  of  Dalkeith,  for  the  prowculion  of 
thieves  and  encouragement  of  agriculture,  instituled  In  1760, 
atOl  exlsto.  and  haa  done  much  good.  It  to  ooropased  almoal 
cntiiriy  ct  |«actlcal  flkimaa.    SmaUl  plough,  the  wtnnowii^r 
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STATISTICS  OF  AGRICULTURE. 


Part  IV. 


DOW  MnAf  In  ■  ispnlv  ImpivTlnit  HBt*  b  iim%  i 

nmarktarcdfatanoMby  tlMMe<N«ibw  mnafli 

ef  thcw  papvi  dcterlbci  the  oriKhi  md  proKCM  of  tbc  BtlrMi 


laftcrwanlk    Oim 


liUr,  in  17 


.  which  WM  begun  In  thb  oonnl^  bj  S 
1791.    The  economy  ef  Johuton^  dali7  ii 


and  thrabincmedrinM  •nlT  I 

<hi«  MdcCy.  The  bnnen  in  this  county  have  long  had  in  ooo- 
templatlon  to  get  inMituted  by  Icxid  authority  a  aodety  for 
the  creation  and  manaoement  of  a  paneionary  Amd  tar  the 
widows  and  orphane  of  Cumen,  on  pnneiples  liniilar  to  tlMM 
which  CDveni  the  vidowe'  tund  of  the  minimeii  of  the  Church 
of  Scotland. 

Am  afpemdUi  to  the  report  eootalm  thirteen  papen,  aoroe  of 
which  are  curiou  in  an  htetoricalpolnC/lf  view  i  aiklaaihowiqg 

7834.  EAST  LOTHI  Alt  190,S63  acres  of  surface,  under  an  exoeedinglj  variable  dimate,  the  greater 
part  of  excellent  loiL  a9d  Veil  adapted  for  cultivation }  but  the  touthem  district,  Lammermuir,  hill^ 
and  mountainous,  wiwa  moory  soil,  severe  climate,  and  chiefly  under  native  grass  and  herbage.  Some  of 
the  most  distinguished  Scotch  agricultural  patriots,  authors,  and  mechanics  belong  to  this  county,  as 
Cockburn  of  Onnitton,  Thomas  sixth  Earl  of  Haddington,  Fletcher  of  Salton,  Adam  Dickson,  Robert 
Brown  of  Markle^Jthe  projector,  and  for  a  long  time  editor,  of  the  Farmer's  ICagaiine,  Somervill^  author 
of  the  agricultural  Report,  Mcikle,  inventor  of  the  threshing  machine,  and  various  others.  {SomerviUe'f 
General  Fiew,  1805i) 


1.  Proptrfy. 

Uenrraliy  in  conaiderableectatM;  thclarneet  aboat  15,000/. 
and  not  many  umlcr  lOOI.  a  Tear.  Tenure  generally  of  the 
ero«m  {i.  t.  frediold),  tome  hold  of  rabjecte  Mperior  (copy- 
hold), and  tome  of  the  oorporjte  towns  of  Haddingtott  and 
Dunbar. 

S.  Bufldings  and  Implements. 

It  may  be  sulBdmt  to  state  that  they  are  nirh  aa  we  have 
doKribed  In  lh«  bod?  of  ti^U  work  as  of  the  bc«t  deKripUon. 
Parma  eenerallT  large ;  medium  of  the  county  aboat  4001.  a 
year ;  hlsliest  1500/.  to  1800/.  The  first  enclo«ures  were  made 
about  17 W I  rarmen  were  introduced  fWwn  HollAnd  in  1710; 
tho  two-hone  ploush  in  17T9  ;  and  the  Arrf  threshing-machine 
in  17Ari.  Fallowing  was  introduced  fhrni  England  about  the 
same  time  as  hedges.  The  sixth  Earl  nf  Hiidillngton  was  the 
flrst  proprietor,  and  John  WallcT,  of  Beanston.  near  Dunbar, 
the  flrst  fu-mer.  He  took  the  hint  fWrni  some  English  truTol- 
l.-rs,  while  Uie/  sp'At  a  night  at  his  houie,  and  with  whom  he 
had  a  good  deal  of  convenation  upon  the  sutOect,  so  much  to 
his  satiifiictlan,  that  he  made  an  cipcriment  u)ton  six  acres  the 
following  summer,  which  he  carried  through  in  spite  of  tlie 
animadvenions  of  his  nelj^bourt,  who  were  divided  in  their 
opinions  as  to  the  sanitv  ofhb  mind,  or  the  tUhUiiy  of  his  cir- 
cumsf  anoe«.  Ttw  result  of  the  experiment  gave  them  a  better 
oiiinion  of  both,  and  ttie  rvtum  waa  ao  abundant  aa  to  induce 
him  to  extend  his  next  yearS  fallow  break  to  twentr  «<— *  •  -wn 
afWr  which  the  pracUce  began  to  spread,  and  •  the 

year  17V4,  fiUIowing  upon  all  the  deep  strong soili  ton 

throughout  tlw  county,  and  haa  continued  to  be       '  oc. 

Th  Te  can  be  no  doubt  that  the  early  excellent  r  .•■  i:r.  t'Mt 
liothlan  agricultttre  was  in  a  great  measure  oninL'  t^  i'<*-  inro- 
duction  orfUlowing,  which,  togctlicr  with  thr  ■■■.^-  t<  <lrill 
crops,  have  cominued  10  place  it  at  the  head  .  .r  rl , .  -  tch 
counties.    PoUtoet  introduced  to  field  culture  '    "    iO; 


fh>m  tliite  immemorial,  bu*  chiefly  on  a  small  scs  the 

home  consumption  of  the  rountry  inhabitants.  L  - .  ^  ■^■-  •■  S" 
hu  a  small  ouaniltT,  flrnn  ha'f  a  peck  to  a  peck  sown,  the  pro- 
duce of  which  furnishes  linen  for  the  use  of  Ids  &miiy. 

LuorTM  tried  with  the  greatest  care ;  but.  owing  to  the  cli- 
mate, it  was  fiMind  to  prudooe  lea  bnlk  of  heihage  than  red 
doTer. 

3.  Grass. 

Natural  meadows  and  pastures  are  not  admitted  Into  the 
East  Lothian  system  of  husbandry,  aa  they  are  found  onlpr  where 
nature,  or  certain  looal  cirrumsunces,  render  tliem,  in  Bf<me 
measure,  uiMToldaUe,  and  are  never  kefiC  voluntarily,  or  from 
an  idea  of  profit.  Many  f^mers  fidlow  land  to  lie  rar  a  few 
years  in  grass,  especlalW  where  it  has  been  exhausted  by  long 
and  imperfeot  tillage ;  out  fields  of  this  description  are  not  to 
be  ranked  aa  pannanent  pastures,  for  the  objt>rt  is  to  restore 
them,  as  soon  aa  possible,  to  a  siato  capable  of  bearing  corn- 
crops  to  advantage. 

Cioetn  tatroduced  by  the  sixth  Enri  of  Haddington  and 
Cockburn,  about  1780  or  ItVi,  but  made  little  progress  till 
1740;  now  generally  sown  wi  h  rye-grais.  Appllcatton,  grax- 
Ing,  tolling,  and  hay,  but  chivfly  soiling. 

4l  Gardens  and  Orchards. 

Some  ifew  market  gardens  and  nunerles ;  but  the  climate 
does  not  admit  of  orchards,  which  are  very  rare.  Every  cottage 
has  a  garden  annexed,  sufficient  to  produce  the  various  com- 
mon Utchcn  vegetables  for  the  oottagn's  family.  This  class 
of  people  are  remarkabU  attentive  to  tike  cultivaiion  of  their 
little  spot  *  ■ 

Mst:  the 
IsfiniJicd. 


spots,  and  derive  great  advantage  from  them,  at  small 
U  entirely  pcrfiarmed  afccr  their  ordinary  work 


cost:  the laboor is ei 


ne  lancr,  ot  any  ex- 
acres  on  Tynning- 
r  Haddington,  who 
Osiers  cultivated  by 


5.  IVoods  and  Plantations. 

Scarcely  any  of  the  ftwmer,  and  none  of  the  latter,  of  any  ex- 
tent, excepting  in  gentlemen's  porks.    800 1 —  "-L — .^_ 

ham  demesne  planted  bv  the  sixth  Earl  of 

wrotoa  treatise  on  planting,  about  1715.    Osiers 

the  Ute  Mr.  Sherriif,  of  Cav>tiin  Head,  for  which,  in  1803,  he 
reoeived  tlw  gold  medal  of  the  Society  of  Arte. 

6    IVastes  and  Commons. 

Are  in  this  as  in  other  Scotch  ooontlcs  generally  enclosed, 
which  is  here  an  easy  matter  fan  compariion  to  what  it  is  fan 
England,  in  consequence  of  a  goncnl  Act  «f  Enclosure  by  the 
Scottish  Parliament,  in  \G9b. 

7.  ImprovemenU. 

Paring  and  burning  Utile  knoim.  and  not  wanted,  becanaa 
very  litUe  ground  is  kept  long  In  pasture  that  can  be  profitab'y 
•mployid  m  tillage,  and  new  grass  lands  do  not  tequb*  these 
opcraiionv 

One  attempt  at  irrigation  on  a  sandy  waste  near  Donbar,  the 
Iffvcfs  of  which  were  taken  byi  and  the  water  turned  on  under 
the  dlr^-ctbm  of,  the  compiler  of  thU  work,  hi  1806. 

8.  Livestock. 

Tlie  practice  of  East  Lothian,  in  tMs  department,  does  not 
pnnient  much  that  can  b«  seneralU  interesting,  (irazing,  in 
nine  cs'tcs  out  of  ten,  is  carried  on  only  as  subsCTricnt  to  Ullasv, 
and  tlMTcfbre  held  a  secondary  oIiJmci  by  cultivators.  Manv 
cattle  are  (ed,  but  viary  few  reared,  hi  the  county.    Almost 


a^rr-  prri'sn  wJn>  pTftrtTsW  thif  sherp  buthiiltdrlt  fai  the  \irrm 
d  ;  .      -Ill  will  wkhin  ilw  iHT.    fkmK  menu  aneniiA 

h  '  Lu  kvp  docki  vf  full  bted  slwep>  end,  (hszi  is 

r  <■-.  wJth  BHuidcTiible  un'cmm',  but,  takliv  IW 

o  >  ■  tufh  attempts  ai*  of  liule  Importance. 

<  ■'  i       \  ■.  L'r>  fu-tturi-  kftLfM  «  &fadl  numh^  Hf  mlkh  oavi^ 

b.i[  F>.  '.^    k,-  {I  Mrari'^  tllAXipnilifniiEhCLafijrfikhsri^laar  fHMie 

tfu.  M.  h.  ir.,-  iih.li--  Tcjw,  vK  n^iikf  iMutxer,  xfid  trh^^T^  a«r 
o^Lii  t'.tsii  L, -.  TJie  Mime  »ii#ntj»n  »i?r«»nl' nif*.T  1»  m*  |vld  to 
the  kLni;|»  o4  ^4itl«v  u  In  othrr  dt^trictSr  wherr  tncy  form  ■  moeW 
Imnortutl  ot^joci  of  bnn  raAnH^vmmL 

A  Ttry  cofuldinalile  numb)er  alt  blafk  catik  ate  poiT'haiAd 
antiuiill.f  ac  f^slr*  &hd  auzh4.m,  fn  be  kini^vd  In  the  lUd-fOf^, 
or  r:M  if'n  iMraLlM  in  lite  hou'if.  l'aitr«  krpt  fur  d»*  daji^,  s^M 
C  T  t\w  till  rhiT-miiTkll-t,  rvnlpn-hrnd  «ll  thut  «f«  tp  M  itl^id 
ill  11,-  ri«intT  t  jwwi?  wn  cmiilo^i^S  in  t^bnur.  iS^ey  pan  ^ 
fiMiiit-l  itnmTj    Ln  »hkh  bcjats  mxv  cinido^frdt  Is  eaecttted  ^ 

hi\rtp. 


irtai  l^  Ultil  In  bfl  piiricHf  [^.pfifinn>  To  t^^  hitflkM  pan^  itf  ttm 
cmqn-Eji  in  tiir  ^^^w  c^mtry  ih«y  mn  in^  cLirlty  in  r«i  thr 
turni|Mj  uTiii  MflDi'tl  ra »  aowri  uns*,  ■PhUh  Is  tsv^inltu^  i»  Lie 
a  -t toM  or  I w cr  ft»f  luuTurx-.  Fit iii^  Thicks  are  ttKie&nt  jfnwnl'^ 
t  qn  \,  anil  ai  Knn  a^  the^  arr  CartimAl  for  the  mav kt.t  t  whl^h 
it  ujkUili^  ^lithJii  the  trsT,  Iht^  oa?  wild  t/Kr  A  rarMidaabl4 
nuin  txr  ut  ^wm  h«  lilirwkrt  are  reofid.,  «itj  9o  ^^  howev^ ,  as 
to  rrndcT  iticm  ii  l  for  tlw  imtther- 

A I  tb«  gmt  ^ijfci  jrv  thf  b?«er  duEtLim  h  Cmlli^«  link 
sil^iTiion  \n  paid  l«<  }^s;rtU'iiLar  Llrudi ;  nw}  ftHmcr  ktvpi  th^e 
wLucli  he  thinki  iirc  iik\tiy  to  pa;  l«st  bir  the  Avid  which  tbej^ 
cun^umr.  The  bl  lu'k -f 'ictrd ,  ui  Ti*«ed'da1e  lire«d»  ane  meat 
gv!nr:All)  pKri'ir'i^Td  fcit  fvrdLnj:  AL  tuThtpA,  |MS:mui^  itaan  arv 
inp^it  F,.tcTm't|  m  llir  mO^ktl ;  Iml  niOriT  of  lh«  Chrri!*  Itfeid 
srp  llkr* IS" in'tp  '^rui  crrn  simw  nf  ilw \n*Yf<}rvd  LtlLWtCrr- 

Tim!  kind  <.i\\h>-v\i  ■in.il,  and  /nutt  |imMn'«i1lj  Intc,  la  fmiu. 
mmriuiTK  \i  the  Usck  fK^nl,  iv  nai.A^  lADpcrh  wliat  ^.s  calkd 
tliv  Itrui  ted-faiL'td,  a  »ort  ii  diny- liii»l  iiifi:  iniiTUPr  tX  Uack  and 

thr  mWlil^n  ^  rlrli  fnjTii  ten  in  iwrtvr  noandi  pn  tjuarTtTii  a^d 
thr  rwc%  from  cietit  t»  trn  on  a"  am-r^ee. 

llieHakfwei!  brerd  Iim  Lwn  tiL-d,  but  net  «st«idTelT  t^i 
late'}.  Xjeicf^rwi  arr  nov  iiiu:-^  irn^v  cMmmcm  in  Eest  l^t- 
thiiui  HiTii  tltrT  wfrt  t*rnly  jiwn  nifo- 

I'hr  r;ib#TLut  ihcn^  wnv  hitzieduetil  wn?;!  ymn  aan.  and 
an?  k  ppl  1*  tTh  ad  TAntagt  In  tnsn;  plaiSHL    jilts 


t  itriifii. 


t  Tvarfng 


brpidp  ur  r*i^  li«'?mp  cit^^l ' 

I  If  kartfi  1  iTy  fi""  oj^f  Inrd  in  I  fur  imintT ,  tia*  o™,"  peduu^ 
in  a  dovifli  th,^t  arc  krjit,  In  a  dl«trirE  so  well  c^aJ:rul«lvd  nv 
tsliltid  e>iim,  tl  Is  a  lore  pTnAlahl"  to  [nirt^sse  hoi^^,  nd^ 
fu*  vLirt ,  ilisn  la  lie  at  t^ie  troutiit  ishI  expats  vt  rrart 
thrm.  Ttii'  F^mitr^  hrrrire  iUI>pl|nl  With  UliS  Wt  of  ale 
CUkrrlj  from  tI.C  iii^ifn  nf  .^rhJilrr  sriri  LartarfcAlO^H;,  nhCl'  n  . 
I«v:l  m^n^  of  tt^rm  La  theip  loun^irs,  fend  pmTe  net  *1kv 
ftam  Ireland.  Tlw  hnciB  gerKraliy  l«iL  are  «f  thai  mndviat 
aiv,  Kil^rh  mar  t«  rDoaaidered  aa  nnaJ  Hftiapa  to  mtij  alhm 
for  c^nbLninw  strcnxtli  w|Ui  ■ma-vrtv*  Thsf  msf  he  stalH^ 
neruTsi  1 1 ,  to  be  about  fifteen  or  ritfrn  hloA  hlpb#  and  f^ro"* 
butlL.  Hifiaijr  teamp  are  w^lL  matched,  very  hSndaoavS,  capabUl 
c^  4|Ti-at  ^XHfTiEM,  and  kein  In  eifiJletit  ctindJlloa. 

lli^F  T^l]  lMtr4tH  I*  ai  a  lois  ta  deurtnltif  [he  fharacttv  of  a 
fanner,  Trom  H>c  rm»di!lfln  t^  iifi  hinnft.  \"«t  fine  hlch  bfvd 
Ibum-v,  (•KhMdUng  mi  appf^x^rw  i^  WinR  pi^pMUd  t*  lb* 
nt'.rkel,  mnj  ^nllw  tucE^t  tlie  Idm^Jdlenns  than  gf  IstHn^i*: 
jiyr,  L-in  tlir'iiilier  hand,  itaut  ■funilim  ctvatuns,  worn  cnt  by 
(jiil  nnA  hun^^tt  nr^  ifw  renain  irttLiLf^ari^  d  t<  a  bad  Ctnuer, « 
uic  mhkf  Is  not  thrivinir,  pinrt  dfvi  (wo(  4r<*T»r  To  ihri**.  The 
man  MtYnt  kik«  h,id  inolnnncnls  CTinnot  h4TV  h<s  ««rt  wall 
dunr  I;  and  oo#  Lmp«-faji{  mad  |jirh»«7  stq^towdi  rood  f^mo- 

iniff  lilu  ki^ttllr  iltxiiirtiiit  iilcic'k    in  grtCid  rcAdilton.     ** "" 

rczulATl^  fit  an4  nTiil*Th  ^njuthi  <allt  ftfi 
c4'  hhnuT  v|iih4TOt  UHln^  ofl"  dtlter  hi  si- 
It  IS  i.f  kn^at  Lmp(}riaii.«^,  Ibn^Torr,  tn  d 
H|iial  T  iu  [tiMll>]i'F  ihrut^ch  the  varLcttt  aeasGui  of  111*  fy*ri 
uul  ^ff  Ah  mLuT  wrth^hmf^  W  i)w  rMr^ ah enroiwiUnar?  ei^niiB 
ari|;ln  In  Ir  in^<U;t^t-j  are  In  *  jTnjtsr  rnivdHinn  for  making  iu 
HlitMi  honn  (Lo  f*  L  oil',  it  n^quim  much  maitto  raMtrtuav 
than  iiiig^il  h.-ifv  LfjiI  them  m  a  gi»d  state, 

li^i^'j  niti  kt^l  in  MnuidlcT^bie  numl^k^  In  this  muntyj.  U  dll- 
rUl«Tt»,  »(Ari:]i  wtg  niLl]4,  And  bre^cri«»-  Evei^  f  ~ 
ki-i-[H  a fe*,  rhieil^  fijr  ^uii^ilt'ina til*  o"U  6^ 

ralJ tf  »m  a1  iLl-  lo  «cU  v^mv  amvEudlyi    Fai^n  e_    .     . 

havt:  ]vHiM»,  are  imiMt^  It  iil'<o^>  et^L  to  kacp  a  pig  for  taich  fnt^J , 
*h|rh  odd^  pi'alli|  Tn  Itu'-Jr  tiOfoJblt. 

\2ut-  j1l  uf]]  lind  mx  Miec^ist,  wtilrh  •mtmU\  b'  itiuagfai  by  maaf 
nalil  fin  anj  Ihjig  hut  ToJbbdt  w  arrois^  now  bears  tamLps  and 
rje. 

I'liCM  SI  e  CM*r  L  i>f r}^i4p»,  in  Thr  fi^iand  raotv  ad**  e*  najpii. 

lnl«-.ir.-rm  itiiin  iF-e  faitn  i^T^inii  here,  ami  cenninlf  itMV  kaat* 
lurL^r  iriil  rLi]K\'« -ihk' J  and  (hi*  mn^r,  Ln  m  jEmU  mcamja,  iw 
(vici\\<-i  til  ili«.  [4-rni.i  del  v'hLrh  U)ej'  ti4-ye.  Thnse  mtwcv 
^  I  lEh  I  r.H.'.iT  Iti  ihr  Imcfn  ijf  ihtflr  iniiki^r^^  m**  generally  speak- 
ing ua  tb>  tomi:  £bo(iiijf  lietr  at  '■H  olhs  ftlacWi  lha«  Itn^ 


Book  I. 


AGRICULTURE  OF  BERWICKSHIRE. 


iiai 


|fiiivr»  ^llrlt  rKfHKt  Id  iJiflBf  vhlcb  in«riB»  p«Tllrul 
A  MDAit  |i|npu|Ekfl  eif  turn  tmf^mtr  hawww^,  hr-ii 

twikit  Ln  Ihtir  niAMM'i  haunt  mrn, Inmrnii^  cuh,  vi- 
tal rmvijr  IhIwut,  tuit  brtAfM 

**%  te  gimm  put  if  di> 


iIht.!    mvMrs    "1^    hsuMiPe  ihi-it   -4fii«  *h(>l|j  •..  B 

hiAil  V  th*  tlTLUFBktifii;^  »rB  to  I  ucnf.jUiyjir  and  I  r    '  J 

t|E  Hnatidtjl  id*  «*ii  «  to  v^-Hf*  A  fiilli  4«v4>li  of  tu    '     .  ts 

liiiit  CuBil^Ai  *uaiiw|«iu|mt]  viMett  tti*T  »'**|  irti^LirLu  • 
llMm  ■  WKt  *m  iiHwiii  ID  ttiWJ  idlmiii«»i  und  «ll4<ra  mttii     h 

hki  II  iff  vorki  kv  huHvM  ;    Iw  Ku  a  rii4    hn>^  *JI  thr  ■.  ir 

roilM]  <  RvnCtl  I  \f  f tf )  Iwllt  of  OBti  tf  i  l^n^  l«tlU  4^  tKU  IVi ,  1  w  i:i  I       la 

Ikv  ■IsMBi'lli  |«f*  ^  ik4  w  ^  grvunA,  P*I]  [^  T|Wr*<1,  mnd 
NMdWlT  doniiMd  for  |iJ44T|fi4^  (upviMi  i  hu  fvwi  n  Lirri^d ; 
hi  hM  IM  Tlftiuli  Ikuirm  htnvM'i  vhltb  it  J.UJrt'»  rniir  Mffi^ 

BiiMlitilM  ^4  j  Old  w  iHn  h*  cAi '  kit  nvrv  iv  lu^rfcri .  '  'i  n 
■llwrMiM*.  rrr"1^i^~"l'  ""-■  - — IT      11i«rvl»Jiir.  d 

in  ■■>!■  aii  bttUdlfU  tb*  carn--rirki  bm,  tnuil  |. 

(Hn*^».4p«b  aTtiuih  wd  bftrs  bollE^rnpU  11 

w^.apui0d  lunimtiw  Ulntr  !■  ckitM  an  rTg,.:.....  ^i  jt 
ttsVA  ^  lund  Elbiuiifi  It  la  not  iiTi4CT4P«i  Uui  Kr-rbH^i  *  >;4<  w«ik 
bona*  Bf*  aMJuuI;  «wmpi  Cmn  CiHi  vgrh,  ^  tbcj'  m 
*«f7  Mliimii  r<i|Hllw  Ib  da  wif  Ikkiif  of  thl*  t»tuiP' 


d(  I 


•Mti  3M»  wh'ih  II  L-wtld  iMi  b«  1^  Ami  tS^  ri 
sum  I  tw«  b«l  9Uf.  14  an. 

■  pa^iMiljiT  nN  h 

-^ .rti.ihnTi*ih(li  h 

t  flf  ttit-  lalhiunTk  LM  !r 

„  .    .^i«*  of  Ui«lF  wait"*  Li!  L"             I- 

■  if  lib-    TK*T  ■'V  w  nn*  ^mi/^rtMhl*  than  lL<a..      io 

fbltillul  IvriMraMWfaftffe*  «ml  iilhittlrlt  i  « 
■  Ito  iihf  Intciwh  dT  tllMlr»aittl*i-  T>w3i  ^mw  ■<!!  '  i« 
}  irtlcUi  df  iMtl  cantlanAtl}  U  huid,  wd  urUUifrh  <  «! 
to  PBfi^l'm  my  IhJnn  «ifcJd«T»iil*,  *M*pi  ihon.  Tlicii  - .  et 
«&lkrlirwn  hiM  tWb  alMl  fijt.%  talHt^iml  fvt  their  fKaiii  I, 
nd  ^tan  clodi,  hr  OShm  i«tii=l«*  iif  di*ni.  The  tiLf^nt 1 1 -.  if 
ojra  ahicli  thcf  can  ilfcv^  tu  iHI,  vilili  >hc  iui|i4u«  |iri>i'i  » 
of  ituHr  tMitt  ud  hcn>,  llrfli»|ti  tlwin  ii»  ntUizh  4i»«i'7  i*  fu  ly 
WBft  ^trt  diL-IWIfill,  Uid  dultlct  ihrtu  L«  ^ivf  C  L^t^  nJ>|. 
CklilpiA  ta  (hctr  rhildl^    lh*n  b  ucnMlliTiH  uliUlllol    bj  f 


^Uw  iaLLnd. 


-  '  V-^'tt 

I  lit  Itet  J^ltkari  » hio 

I  oC  thcin  emn  nri^i    nnw  if  lh<)iii  TilL  to 
Iww*  ibHr  ithlldnn  khfetniRad  kn  tbaHi  ■uctHBij  lhTUii:h4T^  gf 

tf<fi7  fLiD-bdUH-i  t  ntinib«r  uf  dllM»«j  tl^fnmtu  iocl  Litalilif, 


d*  ■. ;.  kilird^  tnd  t<h!bllin|t  cnf?  tfT— TBIW  «f  W^tiff  vid 


!ivd  tht  LLmn  vtikh  arf  hAidi.-fl  U«  ibt  low  cUiBMi 
.) ,  '^.r*  UHuiij  fdv«ir»t>1«  (ifr  tbmi  s  bamiia  |li#  twn 
'  .iniidrt  i*tilrli  UioT  li«**  tD  «ll  baar  a  iMMarprlfiap 
iL  ihrj  tuTB  la  purctuaa  k  iwc  w  mmcIi  aJfh^tau. 
'>.  t^l^  ij tlEtn  ^  ir  nidi  Imi 

OnM'br  ^  nan  *!•«  olitaa  niatcat  bii  IM  c 


lvB» :  at «;«  ftiiisiV 

if  vili  liiinaui'  limn  fcg  Ifci*  jgnatcm  Imlanaa  wliich 

>'•  beh»lf  urihc  UbwifWpvir!  bill  irchajliad  bbw 

I :.-  b-MhljJ4.Tn  Iff  iha  hlnA  Tn  Ihk  cioanlf ,  inaf  wfliihl 

]  miE   A  niLi.:b  Wilflr  |itan  Jb'  *H)«nt>l>Myfif  Lh^r 

v  iiijiil  ti#Tv  rrfTkTrt  u  mtKhcom  lu  M<ti  m  Pot- 
.  '1  N-  tipfr^vl  (fl  fiiw  ;  tvii  lahtBiT  iM  iHrt  tnlvrna.|it' d 
',,,.lu-.tff«iiiir  lum'<*ir*<fni  >iul  b.f  E&Tri  and  ni-MiJii'a 
iir  liu  iiu  h  JLiT  ufifls  liU  Fpthnd,  PC  ttinl  l«  pm^  ito  bad 

Id  ilrfemd  ;  lot  «hair«wf  in-*T  tic  hii  niuCttiV  tfuVi  M  L« 

■art^  .if'  lii*  l\jl|  tiif-n-  H  lb*  l»h^r«  prullt  by  iliJ*  «;>Unni 
thfr  ™j|»l*)*rr  juwl  liw  puUk  (^QJit  «|1Ll  incn*  r  itu  vmvifjwt 
dftri  ii«Pt  i-d,}  a  nijui  vhu  waHat  half  tOa  fmotfib  at  ath«r  vutk, 
Mr  n-li  «n  A  irr'anjl  «ha  ma;  aMuCliHS  dklpt^ilnt  hliii«  1^ 
Li  nrihuv  eoBf^R^    Tba  ■ ''    ^ 


K.  Tba  MblJc  mnit  mlH  Itt  ifal 
a  Aad  pDdKwd  ]  Aia,  vidmit  d««Ut 
9  a  fMtt4c^  wLJ  not  jMd  «» iaiidi|, 


■n  ur  r»  .11' 'UniJ  iKi  u^i^  Irt  a  _  . 

at  «^  IM  k-  iF^|«i<*r.  aj  rf  \i  nt^E  psn.  if  a  £iiiu  ndttTalad  hj,  a 

\\'w:n  LiU  Lhr  IiUTn  Mrrrvitt  urar  tht  kinftikiin  pakl  i«  kind* 
it  mAj  tit?  fedirtj  tinrpiicd,  ft^nn  i1h>  r^iH-rWsirc  i^  tha  |4«s«» 
wl^i'-nr  Uiit  l^thv^iM.-  |K»f  .iibi  Lhal  tbe  admnia^E  mnuJtl  |v  gtrnt 
to  ih'Tii^  ki9  AiH.i  Ut  ihi  irii'LiliL.  The  msilfF  mli|[hl  prabmblj » 
In  **in*  (■**,  rtjwl  Jt  niK^  <rDQ»K*ilr™  l4j  Rfcva  raun^,  Emt  h«  ka 
far  iijivr  than  rvtcMnp^n^^  im  anj  IrLtlin^  digid^anl>M  aj^ 
tCK.J.nc  ihr  Ulh.f  liicdr,  li;  th*  YjJl^lE  trattii  lublti  «hlif|l  H 
Is  ij1<u]ii«iI  la  |.iri^!fve.     tiw^ij  m.uA-Tt-'ha  iM-Eipn^)  tfiidaf' 


l"f-    . 

iMonct  i^hd  Itwoiign  tbnrband»i  iius;^  df  Una  £ 

lii  UdrctHiht^  a((|iiln  iuc:b  ha1:i4Ia  «f  lATlAit  Umi  llMf 
'  H  ^hi'M.d'  fir  o'd  af,  ITT  to  m«n  an;  continclilcT 

liin  Qm-.r  uftLui"}  lUiOine. 

'"Sf- 

wt.  t>tur-k«  4«a  6iv  Scotland  was  otftklned  fw  thii 

,lnl7A0.  The  main  road*  an  oo  the  wbolrcood;  but  th« 

byc-roadi  itlll  adroit  at  much  bnpnrrenMnt.  Tm  oomrocro* 
Is  chlcd;  In  Knin  from  North  Bar*  ick  and  Dunbar.  Thcrt  art 
orMcr  and  other  fiahcrio  on  the  cemut :  and  ■tarch'VorkR,  dla- 
(illerlm,  and  brrwcrica,  bat  no  manu<hctnrci  tiiarilnn  notice. 

—  -        -  -- ^tat&Unlted 

_   ^     rf  thia  rountjf 

Then  are  now  two 

'  another 


Theajnicnhural  lociet?  rf  B<tinbuii|h,the 
Kingdom,  vaa  founded  chtefl*  by  gcntU 

and  oq«rUlljr  Cockbum  rf  Ormwton.     „     . 

i;  one,  that  meets  at  Haddington,  and  ano 
ajr  give  print  annualW  for  tbt  \mt  cattle, 
in  «  flourishing  oooditioa. 


coon  tjioriet  lea, 
at  Saltan.  Th^ 
and  Mtm  to  Iw  ' 


7835.  BERWICKSHIRE.  fiaSi40acret(£</r».  Gas.  o&rid'f  a/,  18Sa).  chiefly  of  gentlj  raritNlnirftce, 
but  partly  of  hilly  and  mountainous  pMture.  The  soil,  in  the  cultivatabie  part  of  the  county,  is  chiefly 
cUt  i  the  mountainous  part,  which  occupies  ftilly  one  third  of  it,  is  a  continuation  of  the  Lammermuir 
hiln.  CUmate  of  the  higher  parts  comparatively  dry,  but  cold  and  late ;  of  the  lower  parts,  which  stretch 
down  to  the  Tweed,  comparatively  warm  and  early.  There  are  no  metals  or  coal  in  the  countv ;  very 
little  lime,  but  some  atone  quarrie*  of  the  trap,  and  other  coarse  stones.  Evenr  one  knows  that  thif 
county  is  one  of  the  best  cultivated  and  most  svstematicallT  managed  in  the  island,  and  that  its  pro. 
ducts  are  nearlv  equally  stock  and  cora  It  is  the  countv  of  Lord  Kaimes,  one  of  the  greatest  patriots 
and  best  agricultural  authors,  and  the  first  to  propose  a  board  of  aariculture.  It  is  also  that  of  Small, 
well  known  as  the  improver  of  the  plough.    {Ktrr*a  SeneicksMre,  1806.) 


a  i  laifHt  ttorji  KOOOI.  toWpOOI.  a  jrv. 
HddVDl  fh«{F<44tJ^)  *nniir  falincf*  h  ive 


1.  Praperii 
NsiHjWgi 

Ha^ertbciwi  

fiTM*  f tan  ba«mt  i«B|pL-ti4lila  invprbrtin-  li.-ui^«ia(  [ifnifirl' 
~"~~l  MMallj  d»*  Uialr  vwn  it-ntij  and  iho**  vhii  Lii^  M  • 
p  tmptov  ta^KantrOr,  ifiailj  u^irt^ir^ttl;  abtmi,  h.ive 
M  a  bni  but.  fkngpfflacan  and  imanti  U**  ih  lianr.rinj 
ilualjiiM]  »l'l^  tiiE  nAK  rfthr  formrr  vfiv*"*  •'Ht  id- 
tmatiitii  wkm  ihr  jntp(mm*nu  of  tht  iiiunrr;,  *™i  ih*  fbr- 
tunri^  tit  th«  latm  avf Tntnlki^  a»iUiiudil,i ,  ]i|  iitdujrirloui  and 
Judldiv*  iOmtMn  Ici  kiiipr(i*iil  Bcrti.-ultartl  prai^lLA',  -uul  to 


2.  Mu^dm^. 

Farm^biiua»Ti»nnerT>  iiJ  n^tgh  tUmn,  elar,  and 
inaHy  Hperkr'ui  ib«  Houaaa  thi.L  woe  (stvuffaid 

IMO.      > 

M  or  ihe 


...^. A  ihalch,  now 

cnaHy  HperkK'iq  ib«  Houaaa  thi.L  woe  (stvuffa^  b)  the  mid- 
™»^  H««TPi  fonj  «t  Bftj  jmn  Bin.  Alt  ms^iAvi  ifi»n  irf  a 
brmeft  pMo  I  bal  Iha  aitamt  rf  ihe  bJa<b  Uvpa^i  um  .tn- 
IbtUblj  HnalL,  ind  an  iMicwl«ktd  («  clam-fuaw'tA  (>  da, 
■  ir1ili-h,  vhrnfn  litallH  Slid  clMoltaHaa  mrm  eldecli,  micIie  to 
be  dlacard«d.  Thnv  n^WAj^rf  nintaJii  ttn.\3  one  ■Mrtnivnl ,  i«id 
a  !Mrt  rf  dark  lu  mL^  pt4t,-i-^  Tai  mtd  bj  tht  f^hm  rf  Ih*  j  4n- 
tmM  b*da..  W<  much  vonilr*  ibar  u^v  T^pantr,  wba  tal  1 4  so 
much  rf  Ow  reHUEnodlircLtnna.  rf  iIh  huuaoi  iiT  trnwrnm,  tlpnold 


net  have  ditpjatbl  a  LErUi'  mun  Ibclliiff  tm  the  luhj^ei  oT  the 
.M,.i...     ^     ..        ^    Tb»»iwiia(' 

iiiHti9e«,jt*m 

-*     '-  I  iC4  Atf 


tpjatb!         ^  __ 

LhMta  rf  raiUKvr^    Thff*  ramafM  awl}  tn' 
Ktf* 


Ocmimlf  bt  thrw  ptani  rf  « iHtifii*, a^am  th  tC-rT'i  fwyxirt, 

1^  )f7^>    A  dMarhid  ((^n  rf  ft  rrflaiit  l.^tf.  tffA  f  U  jcin, 
"  lnedouMa 


_ aon«H  i™t  ilIlL,  ...  , 

fntnkHi^  hiaUj  BMartkuaUa.  It  baa  lpr«  ttbiHlxirif  vbrn 
the  Dtben  nav^anTf  on*  «rb,  Tb«  tHear  THidnw  u  1^  t 
'      '   nla^itbanllRteilietHck  ptiiTrb];fii 


NlldMiila},tbaH|dlRteiIietHck  ptaiTfl'ijfhcwafvieiiaTilcd 
llf  tmh  bed»  be}  j  te  tba  kiirtMrn  ajrv  Otaa's  a  i4atcwT4f k  imd 
*M"  &f>i  tiia  fa},  iM  t-ij  rh<^  ! // 1,  In ll* lttl*rj  a  ptMC 
Ibv  tmit  ijli*    Hq  valir-EleaL-fi  in  au;  rfilkc  pLuk- 

d    Ocrvpffffofi. 

Farma  fanrraJlT  Jj4i(?« and hrU  w  Ituc  far  dlffmrvi  pcri.^ 
fmn  Ian  io  Ibtfiy  rpvui  l^ut  cottifhfidS^  fn  ti I Fwtv«ii  1 1.  jn. 
kfuda  of  cuituiv  araliim  and  piutKraicv  alaanuiEelj' ,  "  f'E^der 
Ihii  iy«t«n  rf  alirmallini^  >41cupuUv  ronflu A<d.  k  mai  ran- 
BdnNEll  be  aaaertiK]  Out  ji  rann  at  IbMJ  acfa  wiJl  tan)  «• 


much  grain  aa  one  rf  equal  ti»  entirely  under  pmetual 
tillage,  and  will  produce  in  addition  aa  much  l>erf,  and  mnt> 
ton,  and  wool,  as  a  teptf ate  farm  rf  800  or  300  aoaa  under 

1125 


permanent  gnua.  If  ti\l*  estiroat'on  be  well  founded,  rf  which 
the  rriHirU-r  haa  no  doubt,  tills  ailrmate  antera  la  obvioaaly 
rf  iu|i«rior  profit  to  the  tenancv  in  tlw  tint  pioc^  to  tite 
landed  interest  arcondaiily,  by  uicrcaaed  reita,  and  to  the 
public  ulUmately  and  sivsys  in  the  proportion  rf  at  la«l 
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Paw  IV. 


tvcnty-fivc  fwr  cent  beyond  what  can  b*  |>rodac«d  from  tb» 
tvo  branches  •ep.4ntcl7  pur»ii«l  on  Um  miim  ntcnt  of  citiial 
Und. 

In  the  hill  dlitrlct>  the  lands  an  moatl;  oocupiad  as  brsad* 
Imr  >heep  fiums ;  taking  sdvantac*  of  all  the  fkvtiurabla  piece 
orland,  susceptible  of  cultlTstlon,  fiv  ralsinc  a  Uttte  unln  to 
sapply  the  Aurnci't  ikmily,  serranu,  and  nonet;  to  alTbrd 
Utter  and  fodder  fVom  the  straw  daring  winter,  by  which  diuif 
Is  produced ;  to  appty  that  dun|{  to  raise  tamlpsf  to  carry  on 
Ihelr  sheep  stock  during  winter .  and,  flnalW,  to  prodooe  ctom 
of  artificial  or  sown  gnmn,  far  haj  and  carlj  pastuica»  and  to 
the  irraat  ain«llarat|an  orpermanmt  icrass  lands. 

In  the  nclchbooiliood  of  towns  and  villages,  Tartoos  • 
poaeesions,  from  two  or  thne  acres  or  less,  to  twenty  or  n 


ara  let  on  leases  of  Tarloiu  endurance,  but  mostly  tar  short 
periods  to  TiUacen  who  kerp  one  or  two  horses,  which  Ary 
chiefly  occupy  in  Ir  ril^K  materials  far  road  roakcn,  coals  to 
the  otaer  Tilianers,  Iini%or  any  such  employment  as  rear  occur. 
The  irreat  mass  if  ite  land  throuchout  the  county  is  let  in 
ftrmt  of  erery  rarlety  at  sisc,  from  40  to  M  acres,  up  to  1000 
lease*  of  fixed  endurance,  mostly  far 


The  character  of  temen  tai  a  lane  district  of  oonntrr  i 
b&  various  ;  but  those  of  Berwickshliv  aar  very  ireneralfy  i 
laspectablc  and  imi-l  iKcnt,  and  their  succsas  naa  been  dc- 


lenredly  proportional.  TIm 
oomptetdy  aboTc  the  ooerai 
and  manners,  aislmilatlnK  I 


Tliey  hare  almost  uniTerwilly   rism 
craiiTC  clan  in  knowl^-d^,  education, 

i  manners,  aislmilatlnK  in  every  reqicct  to  the  character  of 

country  Rcntlemen.  In  erenr  comer  of  the  county  ihey  are 
to  be  seen  carrvinn  on  extensiTO  and  costly  improTcments,  by 
draimnn,  enclosing,  limlna,  and  martinff :  and  by  caxvAil  ana 
judicious  ImproremenU  at  their  Uto  stock,  sheep,  cattle,  and 
•Ten  hoorses,  with  all  the  eagerness  and  tntelUiccnce  of  com- 
nctcial  spcculaton.  They  trust  to  the  certain  prolf U  of  fui  ure 
tears  to  relmbttrae  their  larKc  expenditures  with  reasoruble 
profit,  which  they  are  enabled  to  do  through  the  sofllciency  of 
their  capitals,  and  the  security  of  their  K-ases.  The  former  is 
derived  from  their  own  sucoeuftil  and  Intaillgent  Indostn,  or 
thnt  of  their  fathers;  the  latter  from  the  gc«J  soise  or  the 
land'ords,  in  seeing  their  own  int«t«s  most  matcrlaUy  Inter* 
woven  in  the  secnnly  and  succi  cf  thdr  tsianls. 

4.  'Impltnunts. 

No  waoons  or  wheal  ploagha,  and,  though  drilling  tomlna 
Is  univerwi,  on'y  one  or  two  sorts  of  drlUs  In  use.  Few  Imple- 
mrnu,  and  those  of  a  tlmp!«  coMtmctkio*  tufBoafar  the  beat 
practicians  In  ever;  art* 

5.  Enclosing. 
The  cultivnUble 


caute.  Neatly  about  the  aaiM  tfinc,  H  bom  of  Eoclea  effbctad 
similar  Improvsments.  Both  of  thase  aentlanicB  w«r  aatnated 
bv  the  example  and  acqnatntanoe  of  Cockbum,  of  OrmlalMu 
Henry  Home,  Lord  Kaimes,  waa  one  of  the  exily  Improvcra 
of  this  county  about  1746,  at  Kahnes,  now  llasboewgh.  Aboot 


generally  among  the  Berwic 

Paring  and  bnmia-  *~'~ 
or  required. 

9-  Live  Stock. 

The  caula  of  Bervlckihlram ao aMMti  mtod  bj  iTiwih|fc 


aa  scarosly  to  admit  of  any  i 


, ,  . , -"-    UwoB  tSm 

who!a^  thev  are  short  horned,  thin  hidad,  and  kbidtv  fcedto, 
and  have  been  much  improved  by  rroessi  with  bulb  of  tha 
Teeewatcr  breed,  whldi  is  the  kind  chiefly  achnired  in  tUa 
dUtrict.  Generally  speakii^  the  osan  are  not  carried  on  t» 
any  age,  and  they  are  never  worked.  They  are  well  fad  from 
their  youth  up,  and  art  gaacrallv  fad  off  ibr  market  In  thck 
fenrth  year,  very  faw  lenc hing  five  yean  old,    Cows,  osi  th* 


rth  year,  very  faw  reachl 
trary,  are  generally  old 


yean  old,    Cows,  ( 
they  are  fad  eir. 

1  the  lower  hilL. 

oouniry  far  faadiar. 

ceaaioa  of  both  ;  ana 

arloua  dcacrlptiona  are  bongbt  la 

or  for  faedii^  on  tomips  iaximg 

g  and  summer. 


are  disposed  of  to  graxlers  in  ui*  low  wuntrj  mr  i«aaiBir. 
either  on  gr;>ss  or  turnips,  or  by  a  sncceaaioa  of  both ;  ant 

manv  Highland  cattle  of  varlou     '      ^ 

yearly  for  consuming  straw,  ( 

winter,  and  on  grass  in  spring 

nk«  sAssp  brad  in  Berwickshire  are  of  ■evendktaida.  Intha 
most  expMed  of  the  Lammermufar  and  Laodcrdalc  hilb,  tha 
flocks  ara  moatly  of  the  black  faead,  or  Tveaddale  kind,  sad 
ara  then  exclusively  kept  far  bcceata^.  In  the  eultivaiad 
tract  the  new  Leicester  breed.  In  a  graat  variety  of  rtiiffaia  dt 
perfaction,  now  univcnallv  pravails ;  and  It  la  belle'vad  that  na 
other  known  breed,  in  toe  peculiar  circumstances  of  this 
county,  could  be  so  proliuble  to  the  farmer.  They  requlra, 
howeveTf^  always  to  nave  ahmdanoe  of  faod,  and  easily  pr^ 


however,  alwam  to  have  anrnd 
cured:  far,  hang  shnrti lapgsd, 
a  great  weight  of  wool,  tn^  ai 
faUgue  or  hardship,  mm  do  itot  thrive  unlea  plantllbUy  tmp- 

eied  at  all  seasons.    This  supplv  the  agrlcaltaral  syi4«n  ef 
•  district  amply  aflbrds,  and  is  indeed  admirably  calmlatad 


ara  uiiiabla  to  nndowo  mucC 
plaBttfbUy  tmp. 


and  upon  tiw 
^    ,  dLau£daK 

Iha  Cheviot  breed,  or  long  sheep,  ara 
t  breed  betvaan  the  Cbevlat  asid  Lei- 


11.  Political  Economy. 

nmerce  chiefly  grain,  wool,  and 


Commerce  chiefly  grain,  _,  , 

manufactures,  excepting  the  paper-mills.  The  salmon  fiiherr. 
Including  Berwick  bounds  and  the  English  tide  of  the  rive^, 
employs  about  seventy  small  boats,  and  nearly  300  fisherraea. 
All  their  fish  ara  sold  \to  a  very  resMctable  fraternity  of  tradora 


ing  kits,  and  boiling  I 

tinued.    By  them  the  salmon  aire  packed  bn  ioe,  _ 
London,  to  be  disposed  of  by  factors  on  cmimleskMi. 


Thisem* 


llv  called  halF>l««d  sheep,  la  vcsf  f 

the  best  of  these  sUuatlam.    Aa  a  singular  eirt 

reporter  reooids  the  casa  of  a  eve  of  tiila  oonnty,  vhidi  pr»> 
duced  eleven  lambs  in  three  socoeedlng  seasons. 

0  ruoilar  fields,  generallv  b,  iMdgas j  but  sometimes         «•««»  ■•  in  Ea«  Lothiaa,  teoaght ll 

hr  stone  walU.    In  the  mountAln  oistrlct,  the  farms  ara  neither     wnd. 

cncloMHl  nor  subdivided.     The  boundaries  of  each  farm  ara  JQ.  RmtoI  EcOHOmu. 

indicated  by  landmarks,  and  round  each  farmery  then  ara         Farm  servants  man^grfl  ai  hi  L 

aeneruliftwo  or  three  small  fields  for  oonvenioice  «[C«W«-     almoot  every  wharalntEe  low  couati?  of  Scotlaid. 

noo.    Trees  very  gtiicralW  pl.inted  In  hedge-rows;  hedgss  al.  .        ^    y        .  _  ' 

wnyicut  with  a*  bill  in  the  wedge  shape;  never  clipped  and 

rounded,  or  brosdcr  at  top  than  bottom;  the  sura  means  of 

hindering  the  produciion  of  side  shoou,  and  In  Urn*  prodnclng 

nakid  places  and  gaps  In  that  part  of  the  hedge. 
R  Arable  Land. 
Ample  details  of  the  turnip  cultmre  In  drilla  U  giv«D. 

7.  Orchards.    Woods. 
None  of  the  fanner  worth  notice.    Rome  itativa  oopaea  and 

wood*,  and  artificial  plantations,  bat  not  mudi  voodUMH,  ex- 
cep  ina  round  gentlemen's  seals. 

8.  Improvements. 
In  this  county  wnre  begun  about  17S0,  when  SvbitoB  of 

Swiaton  drained,  marled,  and  completaly  aDcloscd  his  vhala 

7R3d  ROXBURGHSHIRE  or  TEVIOTDALE  oonUinf  448.000  acres,  of  which  about  three  fifths  are 
in  ahecp  pasture,  antl  the  remaining  two  fifths,  are  occasionally  under  the  plough,  except  about  8000  acrer 
occupied  in  wootis,  pleasure-grounds,  and  the  sites  of  towns  and  villages.  The  suHkce  is  exceedingly 
irregular,  being  in  some  places  ninety,  and  in  others  fiOOO  feet  above  the  level  of  the  sea.  The  climate 
is  equally  various,  and  excessive  rains,  winds,  frosts,  and  even  hail  and  snow  arc  by  no  means  uncommon 
in  spring  and  harvest  'Iliere  is  a  good  deal  of  moss  and  peat  soil  in  detached  portions  over  the  county ; 
but  the  general  character  of  the  district  is,  that  the  low  or  arable  part  consists  chiefly  of  a  light  or  turnip 
soil,  and  the  hilly  division  of  dry  green  pastures.  There  b  a  good  deal  of  high,  wet,  barren  land ;  but  thu 
is  by  no  means  the  character  of  the  countyat  large,  limestone  abounds  in  most  parts  of  the  district,  and 
coal  has  been  found,  but  is  not  worked.  The  agriculture  of  the  arable  lands  is  in  all  respects  the  same  as 
that  of  Berwickshire,  and  that  of  the  pastures  resembles  the  store  ftrmins  of  the  latter  county  and  East 
Lothiaa  Dawson,  of  Frogden,  belongs  to  this  county,  and  may  be  looked  on  as  one  of  the  greatest  im. 
provers  of  British  agricultiure.    {Douglases  Roxbmrghskire,  1791    Edin.  Gax.  aMdged,  18Sa) 


ployment  of  Ioe  was  first  essayed  by  Mssars.  RlchaidsAo, 
Perth,  on  the  anggcstion  of  Oeorae  Dempster,  <£  Donnlchc 
Esq.  who  had  aoddeatally  read  that  auca  •  ptaotiae  was  n 


1.  Property. 
GencraUT  in  larn 


hirgo  estates,  and  little  change  of  prafqlcfonhlp 
has  Uteii  yUce  for  many  years.  The  laigest  between  S6,000ti 
and  3.^,l)il(l/.  a  year. 

2.  Implements.    Arable  I^tnd. 

Fantiert,  the  reporter  states,  wera  fir«t  made  in  this  eoontj 
by  one  Rngcn,  a  farmer,  of  a  mechanical  turn,  near  Hawick, 
In  1733,  or  at  least  btTore  1737,  who  is  said  either  to  have  seen 


a  model,  or  a  description  of  one,  whicli  had  been  brouxht  from 

-     ■    id.  (Jt       "    '^"    •■       •    " '"     • 

r,p.  It 

the  late  Mr.  Thomas  Hhlell*,  at  Orothill  near  Kdinbnrgh,  who 


script — „ 

Holland.  {Re^tqfSorlh  •>!.)_  RoberiMm  states  (Aura/ /I<r-i- 


..'fff!f'. 


that  he  himself  converMd  with  an  old  fsnner. 


-Ith  his  own  hands  made  the  first  winnovhig  machine  in 
the  Lothians,  from  a  model  of  one  Imported  from  HoUsnd." 

Arable  Immd  enclosed,  parUy  by  hedges  and  partly  by  walU  of 
loose  stones,  without  mortar. 

Pbmt(hmg  with  two  hones,  without  A  driver,  was  practised 
In  this  county  befcra  It  was  hi  aiiy  other.  It  waa  unght  by 
Dawson,  of  Frogden,  who  Introduced  the  drill  culture,  to 
Jamas  MacdougaIfarmer,at  Linton,  in  Twoeddale,  alive  at  the 
timeofraaklng  up  Douglas's  report:  It  spread  rapidly  " 
through  the  county,  and  the  nelghbourlna  ones  of 
bcrland,  Bcrwickshtra,  East  Lothian,  and  Twecddalt 
first  planted  In  bvge  beds  about  1754 ;  in  1768,  in  drilU  In  the 
fields.  Tobacco,  during  the  American  war,  was  oulUvated  to 
a  considerable  extent  in  the  neighbourhood  of  Kelao  and  Jed- 
burgh, umI  in  some  other  spots.  Its  produce  was  so  peat,  that 
'*-'— wn  acres  at  Crailina  fatched  104/.  at  the  low  rale  offonr- 
i  per  pound   and  would  have  brought  man  than  three 


r  Northtmi- 


tlmes  as  much,  had  not  an  Act  of  PartlameBt  obliged  tta  enl. 
tlvator  to  dispose  of  It  to  Government  at  that  price.  This 
county  lost  about  1500/.  sterling  by  that  Act,  which  passed 
while  the  tobacco  was  growing;  yet  it  excited  not  so  much 
murmuring  and  clamour  among  the  soffaren  as  have  been 
elsewhera  repeatedly  raised,  with  less  raioui 
Acts  in  no  respect  so  arbitrary  and  oppraaslva. 

S.  Gardens  ami  Orchards. 

Thrive  better  in  the  lower  parts  of  this  ooonty  than  In  thosa 
in  the  east  coast.    At  Melrose,  Jedburgh,  and  Kelao,  ara  tfaa 


remains  of  orchards  planted  by  the  priests  several  cemnrlea  afOf 

'  "  "^    ara  vert  prodtu^veii      WosideiTbl 

litv.    A  single  tree  of  the  Thorla 

, !fihvyeat«  past  yMdcd  the  Intrrast 

of  the  money  paid  (at  the  garoen  where  It  stands,  and  far  a 
•  ■  •--     ^ •-     Another  tree  theta 


the  pear-trtca  of  which 
stories  are  told  of  thdr  ferUlit' 
pear  at  Melrose  has  for  these  fih. 


has  carried  fruit  to  the  amount  t , „  — 

an  avenge  far  the  same  period.  In  the  year  1793.  two  traea 
there  brouaht  to  perfrctioo  about  €0,000  pcan,  whirik  wera 
sold  for  eight  guineas,  lliese  fbcta  are  well  aathenticatad. 
There  are  abo  several  more  recent  orchards  near  the  sanw 
plares,  and  120  acres  of  nurseries-  Of  thase  osie  of  the  oldeas . 
and  Urgest  in  Scotland  U  that  of  Mews.  IXcksaas,  af  Hawick 

i.  JFoodlr  and  Plantations. 

To  the  extent  of  5290  acraa;  naaily  two  dUrds  ntifldal. 

a.  Live  Stock. 

Cattle,  a  mixed  breed,  at  in  Benrirkshire.    Sheep  of  Hm. 
Cheviot  kind  said  to  be  grrstlv  luifueiad  by  a  croes  vtth  Iba 
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Vkhiej  fcjwd.  iiitrod«««i  rtout  I7M,  by  Robtm.  •  pvpii  of  j      &  Rural  and  Political  Eeonamy. 
P""7  5   **ii!l^  ••  ■*°"*i'  denied   bj  m«t  of  thffCbvtloc         p.^  m^viU  on  the  Mme  plan  «  in  Kut  Lethian.    Roaft 
brMrfm.    Mrrtno*  and  othar  tan*  h«v«  bem  triad,  but  vaOL-      fanvrovinc :  no  caaaU :  llul*  eommcna.  hkI  alnaat  n«  mann. 
tfaMtknthaanotdaiMfldtoaaeerULindMRMUU  j  ^pre^ ,  ««»«.,  u»m.  cnwmww,  .lu  ««»  n«  mwin 

78S7.  SEI4KIRKSHIRE.  172,160  acret,  aImo«t  wholly  of  mounUinous  surftee,  the  lowett  pvt  900 
feet  above  the  level  of  the  sea ;  many  houiea  are  600  and  aome  more  than  1000  feet  above  its  levcL  The 
hifrhett  mountain  ii  S370  feet  The«e  mountainn  are  generally  of  granite  or  whinstone.  and  the  surface 
gou  la  commonly  gravelly  and  dry.  In  the  valley*  are  clay,  peat,  morass,  and  lakes.  The  climate  is  cold 
and  rather  moist  There  are  no  metaU,  nor  coal,  lime,  or  freestone.  The  most  remarkable  thing  attend, 
ing  this  county  is,  that  its  hills  and  mountains  are  almost  every  where  clothed  to  their  summits  with 
sound  sheep  pasture,  of  which  there  are  estimated  to  be  148,000  acres ;  8800  acres  in  aration,  2000  in  wood, 
and  the  rest  in  gardens,  houses,  roads,  lakes,  ftc  {Douglas's  General yieWt  179(>.  Edin.  Gaz.  abridged ,  18SSL) 

Properly  in  fcw  hands,  and  in  lane*  rtutn.    The  fknns  an  cnnnHcs.    Theiv  la  a  woollen  cloth  isanufactorr,  and  an  as- 

lar|{v,  and  the  leaacs  Ken«nUN  fthortrr  than  on  aiablc  fiumt.  c«l!ent  porter   hrpwer?,  by  a  pupil  <t  Metix,  at  (ialathieU. 

Th«  khcvp  arv  a  ruheij  of  th«  Cheviot  produced  Iqr  repeated  Sonie  r|(ticutlurai  ncieiiea  wnrv  attemi^cd  in  this  and  th« 

miMi  I  with  the  naUve  mountain  lilarkfaced  brevd.    In  all  adjoininK  ooontlM  about   1793,  bat  Uiejt  were  of  imry  ibort 

wiptcti  the  hukbandrj  of  thi*  countv  inav  be  conaiderad  the  duration, 
same  aa  that  of  the  OMwntalnoaa  dlatricta  of  the  preceding 

7838.  PEEBLESHIRE  or  TWEEDDALE.  229,778  acres,  mostiv  of  mountain,  noor,  and  bog,  but 
with  about  one  tenth  part  arable  The  lowest  part  of  the  county  is  400  feet  above  sca-le%-cl,  and  grain  is 
cultivated  to  the  height  of  lOOu  feet  'Vhe  climate  is  late,  cnld,  and  moist,  and  the  soil  moory,  clayey,  or 
sandy,  according  as  the  water  is  pent  up  j  the  rocks  of  the  mountains  are  freestone,  granite,  trap,  or  clay. 
■tone,  llie  only  minerals  worth  notice  are  lime,  whinatone,  and  freestone.  'I  he  general  appearance  of 
the  country  is  wild,  and  rather  dull  and  dreary,  than  romantic  or  sublime  The  agricultural  survey  of 
this  county  is  by  the  Rev.  Charles  Findlater,  and  it  abounds  with  more  valual>le  matter  on  political  agrl. 
culture,  on  leases,  prices,  rettrictions,  markcu,  &c.,  than  any  survey  that  has  been  published,  without  a 
single  exception.  In  fact,  it  was  found  to  take  such  a  masterly  view  of  the  moral  incitements  to  agricuL. 
tural  industry ;  to  expose  the  syatem  of  tithes,  entails,  lawyer's  leases,  &c.,  that  it  was  rejected  bjr  the 
Board,  as  likely  to  offl'nd  the  English  clergy  and  higher  classes,  and  the  author  was  reduced  to  publi»h  it 
himself  It  has  certainly,  through  the  metuum  of  the  extracts  from  it  published  in  the  Former's  ilagaxinet 
been  the  means  of  enlightening  thousands,  both  of  farmers  and  landlorria  The  Aindamental  principle 
which  Findlater  lays  down  and  illustrates  under  the  heads  of  leases,  size  of  farms,  usurv,  capital,  dearth, 
monopoly,  forestalling,  government  interference,  tithes,  poor,  and  other  topics,  is,  "  Tnat  the  best  demo 
of  ensuring  the  invention  and  prosecution  of  the  most  advantageous  measures  is,  an  arrangement  which 
shall  communicate  to  th(  so  on  whom  their  execution  is  devolved  a  sufficient  personal  interest  in  their 
invention  and  execution."  To  some  he  doubts  not  such  views  will  be  considered  as  foreign  to  the  report 
of  a  county ;  whilst  to  others  they  will  constitute  its  most  easential  value. 

The  state  of  property  and  husbandry  of  the  country  m^iy  be  considered  as  the  same  as  that  of  the  other 
mountainous  districts.  The  black  faced  sheep  are  in  almost  universal  use,  except  in  milder  situations, 
where  the  Cheviot  has  been  introduced.  There  is  no  commerce  but  by  retail,  and  only  some  very  trifling 
woollen  manufactures  in  the  county. 

In  the  Ap|)endix  an  account  is  eiven  of  the  improvement  of  the  Whim,  a  flow.moss  of  100  acres,  twenty 
feet  deep,  and  at  an  elevation  of  700  feet  above  the  level  of  the  sea.  It  was  begun  to  be  drained  in  1731, 
and  in  ten  years  a  mansion  was  built,  and  surrounded  by  woods  and  pleasure-grounds,  which  show,  as  the 
Duke«>f  Buccleugh,  the  proprietor,  intended,  the  wonderfril  influence  of  art  over  nature.  **  The  plant- 
ations (originally  extensive)  nave  been  improved  and  enlarged  since  the  property  came  into  possession  of 
the  Lord  Chief  Baron  ;  and  he  has  also  greatly  enlarged  the  house,  adding  a  court  of  offices  upon  a  large 
•cale,  and  ornamented  in  front,  extending  also  the  lawn.  The  place  has,  upon  the  whole,  an  air  of  mag. 
nificence.  In  the  pleasure-grounds  there  are  several  artificial  pieces  of  water.  East  of  the  house  (where 
the  soil  Is  dry  and  covered  with  sweet  grasses)  the  surface  is  agreeably  diversified  by  gentle  swells,  tufted 
with  trees.  A  wild  wildemcaswalk,  through  a  small  wood,  lands  vouupon  the  banks  of  an  artificial  lake, 
with  islands,  covering  an  extent  of  six  or  seven  acres  of  surface.  \Vhat  chiefly  strikes  the  visitor  at  "Wliim 
is  the  strongly  marked  contrast  betwixt  the  improvements  ot  human  art,  and  nature  in  her  wildest  form, 
here  found  in  immediate  contact  Your  cars  are  at  once  saluted  with  the  warblings  of  the  blackbird  and 
thrush  from  the  plantations,  and  the  wild  notes  of  the  plover,  the  curlew,  the  grouse,  and  other  moss  birds 
from  the  flow.moss."    {Findlater's  Beport^  ^c.  1804u) 

7839.  DUMFRIESSHIRE  644,.'>S5  acres  of  maritime,  vale,  and  mountain  lands,  in  the  proportion  of 
one,  four,  and  seven,  'lite  climate  is  variable,  comparatively  mild,  but  moist  The  soil  of  the  maritime 
district  is  light,  and  generally  on  sand,  gravel,  or  rock ;  tliat  of  the  vale  or  midland  district  is  gravelly, 
sandy,  or  moory.  The  mountains  are  of  schist,  whinstone.  or  red  freestone,  and  thinly  covered  with  cor- 
responding soils  or  moss.  In  some  places  they  are  covered  with  dry  pasture,  but  more  frequentiv  with  a 
mixture  of  grass  and  heath.  The  princi|>al  metallic  ore  found  in  the  couiitv  is  lead ;  but  several  others, 
as  iron,  copper,  antimony,  &c.  exist,  and  the  latter  has  been  worked.  Coal  has  be^n  found,  but  not  in 
strata  sufficiently  thick  to  be  workable.  Marble  also  and  slate  have  been  worked,  and  lime,  freestone, 
and  whinstone  in  abundance.  There  are  several  mineral  springs  in  the  mountain  district,  the  principal 
of  which  is  the  spaw  at  Moffkt  Fish,  and  esi>eciany  salmon,  are  caught  in  moderate  quantities  in  the 
Nith  and  AnnaiL  The  celebrated  improver  Craik  was  a  proprietor  in  this  county,  at  Ardbigland,  near 
Ihimfries,  now  the  property  of  his  son.    {The  Rev.  Dr.  Singer's  General  View,  1812.) 

1.  Minerals. 

The  leaH  mines  oc«Ti|rr  vctj  barren  |;mnnds,  mnarkaMj  b!cak 


and  eitrvatcd  ;  Ifut  they  are  «  K^at  (\tnd  of  Indui^tr;  and  richn, 
and  thfij  fumikh  a  part  of  ih*  i-ountv  with  an  cxollent  marliet 
for  the  wrplus  ^rain  prnditci-d  in  ttiMt  part.  Iji-mI  hills,  with 
the  minei,  are  in  the  cinintt  c€  I.anark,  and  belong  to  the  Earl 
of  flofwtown,  who  drawi  about  lt»HU.  a  »ear  ft-oin  iho»e  minei. 
WanlcKTkiiead  mine  L.  in  Dumfrietehire,  belonffid  to  tiit-  Ihikc  of 
Quecmburf ,  and  retuma  to  the  proprietor  near  6000/.  a  ym. 

2.  Property. 

In  iarirr  eatatcs,  owned  by  453  ptnona.  The  Duke  of  Bne- 
cleaith'a  aatate  of  Ter;  fcnrnt  extent,  ffome  catates  arc  manajccd 
l>X  their  owners,  and  oUicr*  b;  connniaslonm  haring  power  to 
let.  In  large  propertipn  it  U  common  tocntniat  the  collecting 
renta,  and  arrangements  rvIatlTe  to  Icaacs,  building*,  fence*, 
and  eouiMi  of  cropa,  to  £ieton  rcaiding  on  or  near  the  lands, 
who  lepreamt  their  consUlacnis  (if  not  penonailj  prcarat)  In 
county  and  parish  meetings.  Millar  of  Dalswinton  haa  gone 
over  an  ecuta  of  5000  acres  In  twcntj-five  veart,  and  Improred 
the  whole  of  it,  with  the  exception  of  a  |>a)rtion  which,  in  1812, 
waa  under  proccia  and  promised  to  be  soon  complMcd.  His 
plan  was  not  to  farm  his  lands  himself,  but  to  prepare  them,  by 
ImptDTCTOcnt,  for  being  l«t  to  fiumcsa. 

a  Buildings. 

While  the  reporter  expatiates  on  the  ample  acrommodatlons 
of  the  modem  Mrm-housct  In  this  and  other  ronnties,  he  girn . 
the  following  informailun  aa  to  cottages,  which,  we  regret  to 
And,  ktin  by  no  roeaus  improved,  either  in  this  or  in  other 


parts  of  Fcotland,  In  the  same  ratio  as  the  habiutions  of  Infe- 
lior  animals.  "  A  common,  and  not  inconvenient,  cott.-igf  ia 
pat  up  a^  fnilows,  tiz.:  stone  and  lime  »all!>,  seren  fcrt  hiph, 
thirty Hkix  fe^-i  lonn.  and  finirtem  to  sixteen  fret  wide  within, 
the  roof  of  Scots  tir,  which  is  preserved  from  the  worm  by 
ftmoke,  and  roiercd  with  thatch  ;  a  rhimnc*  at  one  end,  and 
•n  i>p<n  pasM(^  for  smoke  In  the  oUier;  arior*ling  two  a|i«rt- 
metit*  Ulow,  one  of  thvm  a  kitchen,  snd  a  central  a|iartnimt 
opjodte  to  the  door ;  tlie  one  end  boordtd  onr,  and  the  other 
oiH-n.    Such  a  rotligc  inav  be  rrected  for  alout  Ml.  or  40/. ; 

and   -"•-•-"• J*/---,^.,,    ,t ■r-    '-•  cr 

moi  4-n- 

Uen  ifh 

sm<  :•  ij"^'-     ilii-iijrjj.  .'ii  <\.^^^i^„<^d  ■<[  ■•  .i  i  fnTt,  i.i-  ri.nwi 

he  1 1  si'ak  In  bit  )uiteiK|  ihr«ii^  The  wEmfdw,  izui  htl  itU 
pull  I      III  Mtr  iHin  md  uf  hli  wliiji. 

8  .in  TMVi  to  r-fino  ai-m ;  aialik;  fwrm  firofn  W 

to  fi  <*-^  UE>lvi  PHt^  aiiii  j^meraUf  far  nipetSen  or 

twc  ^^'likJ'-'^  inriritJim  nf  <niil[V  pFvUvii  U  No, 

gen  Min^  The  trmu  Itl-lxdM  Ixtf cr  in  aofle  vpllt, 

Thr  I  >     <i  l■.|jll^l:^MS^e«  0^  leialtnr*  ii  pracLi^d  im  ihv  turnip 

toWi  <r  V^i  I^EhUn  on  cuch  Ka  are  ioan^y  iir  i-lanf^;  and 

the    '  '    MnU'm  tm  (Jie  tsoimlsln  dlurlct-     llie  cat'ile  an 

of  tl     ■  l.-H  B\  Imed,  and  si  ■t*p,  CWvkAs.  m  the  bLi£'ls-brVl 

nioi  I  I  >      lh!hEt.      If  on:  peiu^trr   li  kepi  i]<an  In  rnoM  oUtCV 

loii  m  irnkT  fv  ropKun^e  ttw  h|tht  gl^lh-     ^\^ny  nf  the 

few  .':  ijrp*  CO  io  KilJtvt.urHh  ;  U^l  ihr  iTTiMrT  purl  l/l'^e 

proc  L<  .  :,iuL  uJu  tn  tifiito  Ml  miaU  inaJ  hakkra,  pacLt^  in 
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Pam  IV. 


csm,  to  Berwick,  (br  the  London  market.     Za  am  or  two 
■  the  Jy^ncus  Uuiluiu  hM  been  ottia»M«d  on  rtclaliiMd 


Inatanv 

ttod  with  succcM,  but  U  Intcndtd  to  be  mcoMdcd  by  bccta 
|Wuw»  M  aoon  u  ttwy  will  bear  thftm.  The  drill  cultun  of 
turnim  w.ii  introduced  by  Cralk  about  1745.  Draining  hae 
bvLfi  eKiciMivviy  practUed,  irrlcatlon  In  ■  fiiw  placa,  and  mom 
emUuikmcntt  made  on  the  iMwrnj  Plrth,  and  the  Nlth  and 
Annan.  There  are  few  orrhanla.  Home  tenoalna  at  coppice 
and  fcMat,  whidi,  acconUag  to  appoaranooa  and  aathantie 
record*,  Mein  in  former  Umes  to  hate  spread  of«r  mat  part  of 
5  and  nomerou  Twng  plAntatlooa.    j^ome 


In  caiTylag  on  the  laimwcnenta  which  have  beea 


__     —  »  dndl^Te  aome  nedeetef  what  haa  bam 

done  «n  the  estate  of  Mbunt  Annan,  bj  Genenl  Dlrani.    Tha 


they  have  I 


«n  BPaatlj  CMilltatad  bj  reouMng  toy  oiimei,  or 
arnd  me  a  weekU  roport  at  what  waa  dotna  npoa 
Ltbeertale.    It  tbowa  hew  the  avranu  aaOltBnaa 


have  bcen'emplojrcd  during  e*«rv  dar : 

the  weather,  and  of  the  pragw  of  dliuew__. 

of  hla  receipu  and  diaburwmcnti  during  the  wei 
bcsicta  eniddtaig  one  to  Judge  oTwhat  U 


In  my 


175toA71  bihaMtanta.  Total  expense  rfpurrhasa 
and  imnro«emcntB  up  to  ISli,  9U,00W.  Clear  annual  rental 
at  that  fima,  »iOOI.  a  year,  eaduilw  ef  the  Ta:ne  ef  timber,  and 
of  the  mansion,  goraiBi,  and  hat'houaes,  &c.  aa  a  gtmlrmanli 


the  county ;  and  nomerons  ywng  plsntatlons.     Home  yean 

Emany  younz  Scotch  An  died  fiwu  the  attacks  of  the  TksMo 
brum,  aa  aom«  eumMse;  but  the  cause  does  not  seem  elaarli 
wn.    Some  wry  laige  oaks,  beacfaei,  elms, ashes,  and  touch 
fin  are  desrribed  to  the  Report. 
5.  ItnprovemenU, 
Aa  a  Bp«clmen,  we  ^ 

lone  an  th*  estate  of  Mbum  Annan,  _, 

KUent  of  Mount  Annan  «-ataU  ia  V7M)  acrat.  Th^eencral  b 
hU  Iminofemantsin  1 733,  and  planted,  biibre  lill9, 16S  •awm. 
Assisted  in  laying  out  a  considerable  extent  of  public  road  and 
building  bridges,  the  road  paa4ng  through  the  otate.  Made 
an  improvement  to  the  constructlan  ef  umckUns,  staea  par* 
fceted  by  Bioker  of  Dublin.  (3II6S.)  The  Ume  qpiarried  and 
dried  b«  means  of  a  small  stream  from  mora  ricvaled  tonda; 
this  ftraam  being  made  to  turn  an  ovcnhot  whe«l,  whidi 
works  two  pumps.  The  Tillage  of  Brldekirk  began  to  1800 
(SHAO.)  on  the  new  road,  and  where  the  river  Annan  alfbcds 
ample  faQs  far  machtoery.  Farms  airanfrMl  of  dlflkrcnt  sixes, 
and  thrse  eminent  temen  aettled  w  ith  a  view  to  improvement. 
OutUige  Ikrms,  one  or  two ;  couages ;  improved  stork  on  the 
dt'niane  farm ;  improved  fhrm  buUdings  i  laaies  far  flfkeen 
vean  ;  stone  quarries  opened,  olhen  dndned  and  Improved ; 
Vrtck  clay  found,  and  bricks  made ;  salmon  fishery  improved. 
IiTlgntion,  florin,  spring  when'.  moM  eoroposU,  mole  ptough, 
and  steuninic  apparatus  introduced.  A  cross  maMa^nitltog 
machine,  inv.'nted  by  the  ovtrserr,  William  Holliday,  for 
cutting  the  furrows  across  in  improving  moor.  Instead  of  rroM- 

eloughing:  the  latter  opentlon  bvtnz  not  only  v  rr  lab^rlnus, 
uf  one  vRiich  sHdom  succMda  in  cutting  th-furrows,  into  piece» 
small  enough  to  be  af^iTH  aids  ea»ily  harrowed.  This  machine 
comi^U  of  two  circular  knivrt,  ifthry  niav  l«  so  called,  six  inches 
deep  in  the  Uade,  witha  Uunt  edge  lixelupon  .^nd  enibiacing 

78«0.  KIRCUDBIUGHTSHIKE.  56UM1  acre*,  and  WIOTONSHIRE  S88,9S0  acre*  {Ed,  Gax.  abr. 
1839),  poascaeing  great  similarity  of  a^cuUural  character,  have  been  included  in  one  report,  as  Uio 
district  of  Galloway.  The  climate  moist  but  rather  warm;  in  some  parts  of  Wigtonshire,  in  genial 
seasons,  figs  ripen  on  the  open  garden  walls.  The  soil  and  suriace  of  Galloway  is  exceedingly  variotas. 
Almoit  the  whole  of  Wigtonshire  is  verjr  little  elevated  above  the  surface  of  tlic  sea,  hut  great  part 
of  Kifwudbrightshire  is  hilly  and  mountainous.  The  better  soils  are  for  the  most  part  light,  aiid  of  this 
and  hazel  loam  there  is  a  considerable  portico  in  Wigtonshire,  In  some  places  in  KircudbrighUhire  it  is 
clayi>v  or  alluvial ;  and  there  is  a  great  deal  of  peat-moss,  and  bog,  as  well  as  improved,  or  gras«.bcariDg 
peat.  The  rocks  tif  the  county  are  argillaceous,  granite,  or  whinstone.  with  some  frecstoua  Some  mineral 
veins  have  been  found  ;  ancl  one  of  lead,  near  Gate  House  of  Fleet,  was  worked  at  the  expense  of  the 
compiler  of  this  work  for  some  time,  but  without  successi  In  an  agricultural  point  of  view,  Galloway  is 
chiefly  remarkable  for  its  breed  of  cattle    Gladstone^  a  millwright,  who  has  invented  a  rcapmg  machine, 

and  proposed  some  improvements  on  the  threshing  machinew  and  other  implements,  is  or  tor     

{Smith's  QeneraiFiew,  mo.) 


tfwwhalaoftf|s«Uwlgrclicleof  two  email  broad  wbMla.  and 
aa  they  go  found  the  knlvea  cut  the  furrows  aerosa.  The  ax  e 
and  fVaoM  of  a  ndkram  naad  fbr  these  wheels,  so  that  the 
weight  may  be  hsereaaad  be  loading  dw  box  erthefkamek  If  is 
should  be  neuasBBry  to  make  ttie  knlvea  cut  through  the  flsr- 
rowb  It  b  dragnd  with  great  eaae  anross  the  plonghad  nMor 
Ityeoehona;  and  when  It  is  moist  the  Aorows  are  ent  ihrmigb 
with  the  graaeeat  facility.  In  pieces  of  any  length.  areaHting  to 
the  nnmbsr  ef  turns  taken  by  the  machine.  TneflnTows,  when 
a  little  dry,  are  then  turned  over  by  the  brake  (bnak)  hamw, 
—  ■'  "~g  all  cut  toto  small  plecws,  an  to  the  bett  state  far 
[need  byrapealsd  t '^-    ----.--- .. 


1  being 

ngradn  .     , 

(ether  to  hMUM  and  fcoml 
&   WeeJ^  lUports. 


7.  Po/Ut'cal  Economic. 

Improvirg  roads,  and  some  canals  and  railways ;  same  cob« 
merec  br  sea  with  th*  port  of  UomfHaa  -,  mwufactuim  incon- 
sidenble ;  pa|ier,  stookings  by  firames,  muslin  weavers.  A  wn-Ui 
iron-work  at  Kirkconnefl,  la  whldi  from  three  to  fbu-doc^n 
simdcs  dally  ar«  made.  Cotioa  spinning  and  weaving  in  a  Arw 
places.  Tarn  t  weaving,  &c.  *'  >alt,  from  the  richest  (tarU  of 
the  sea  slcech,  coll.vtcd  with  hone  drags  In  ' 
summer,  and  thvn  placed  so  ra  to  be  waahad  i 
the  tduae  that  runs  out  Ok  it  boiled." 


this  district. 


More  divitM  than  In  most  of  tha  eeondat  of  HeotlaBd. 
Largait  atatc,  3O,U00f.  a  year.  Earl  ofUallowa>*s.  to  Wlgton. 
shire.  Eatau-a  to  Koneral  well  managt-d  :  landlords  In  general 
advance  money  at  five,  six,  or  seven  and  a  half  per  cent,  for 

'-     -    ' ■ ■ 1,  roads,  ftc.    Dun- 

me  ofthe  first  who 

apctaevowdto 

^  _... J  .o  tho  iinaiail  time. 

Occupation. 

In  the  moors,  when  breeding  cattle  and  sheep  Is  the  objret, 
farms  sometimes  seven  or  eight  miles  wuan,  some  ten  or 
twelve.  Arable  farms  300  to  6U0  aera ;  VOU  acrea  perhaps  the 
avt^age.  I.niscs  nineteen  or  twenty  .one  yean,  to  which  the 
Lite  Earl  of  Uallowiv  superadded  the  tenant's  iiic.  •*  FVom 
thi^  two  good  effbcts  wen  supposed  to  retnlt ;  lu.  That  the 
landlord  waa  fVeed  from  the  expenses  of  build  Ingt  and  repairs. 
Sdly.  I^hat  the  tenant  presuming  (as  we  always  do)  on  tha 
conUnuanc^of  life,  would  bo  dlspoaed  to  go  <m  with  h!a  Im- 
proveroenu  to  the  last.  Than  is  cstatoly,  however,  much 
Uberalltv  to  Uw  idea." 

3.  Enclosing. 

Galloway  dykes  (9060.)  verv  genanJlv  In  use;  aame  nacflil 
rcmarlLS  on  the  necessity  of  banding  tl  cm  BUfBclantly,  and 
working  the  coping-stoms  to  a  flat  trnder-soiftoa. 

4w  Arabic  Laud. 

Till  the  middle  of  the  eighteenth  eentn?,  faur  and  aome- 
tSmca  hlx  horses  yoked  abreast  in  the  old  tscotch  plough,  and 
tumbrils  (carts  with  low  wheels  without  s]x>kGs)  and  can  In 
uve ;  now  ail  the  improved  implements ;  the  Inasbandry  of 
Eist  Lothian  on  the  alluvial  landa  and  loams,  too  h*avf  for 
tumliisj  that  of  Berwickbhire  on  the  turnips  soils;  cattle  bred 
on  the   mountains  and  moon ;  cacrots  culilvAtcd  in  some 

Soccs,  and  found  to  answer  well;  fiorin  tri-  d  on  Imgi :  some 
rigation ;  emlianklng  near  Wlgton  and  at  Kirkcudbright, 
andmuch  draining  i  aUo  poring  and  bumin;;,  and  variotis  oiher 
menns  of  improving  bogs  and  flow-mosses  tried.  In  cotijunrtion 
with  dratobig.  Com  in  the  late  dlatrlcu  galted.  (3176.) 
Horley  b  a  good  deal  cultivated,  and  thin  hot  bartn  rakn, 
finom  dough,  baked  the  same  morning,  and  unread  flrst  with 
butter,  and  then  with  honey,  and  folded  or  rolled  up  (like  the 
te«f  of  the  Abyssinians),  form  a  part  of  the  breakfast  bread  of 
aU  whocanaflbrd  Itto  WIgtagablre. 
5.  Orehnrda. 

Ilare.  "  Some  pnprieton  ftimish  their  tenants  with  fruit- 
tTfCs  for  their  gardens,  when  thcv  are  wllUng  to  be  at  tha 
trouble  of  cultivating  them.  But,  from  the  scarcity  of  fruit  to 
tlie  country,  and  the  idea  that  tlte  pimtdering  of  an  orchard  to 
a  verv  vemal  trespass,  aneh  as  do  cultivate  them,  frequently  do 
not  iTkther  the  finilts.  In  dds  we  believe  th«n  b  nothing 
peculiar  to  Ualloway.  There  art  a  ftw  market  ganleiia  and 
••Tcnl  nnncrlas." 


6.  Woods  and  Plantatiom. 

Of  a  very  limilcd  estant.  but  rapidly  lacreaslng.  Jotm  Earl 
of  Stair  uUnted  estcniivcly  at  Haunt  Kennedy,  to  the  be. 
ginntoj  of  the  eighteenth  centurr  j  and  Dou^aa  Earl  of  Sel* 
kirk  soon  afterwards.  The  Earl  ef  Uallowav,  tlie  present  E«l 
of  Selkirk,  Murn^  of  Bnmghton,  Shd  vaiioua  othaii,  an  gnat 
plan  ten. 

7.  Live  Stock. 

The  Galloway  fare^d  of  cattle  b  well  known.  Thebteedan  pm- 

aps,lngeneriil,  r  --"^ •  "- '  — ' " 

as,  or  better  than, 

how  todiating'iisl.  _„ „ 

and  fail  not  to  select  tnm  their  own  stock  such  aa  at*  be* 
adaptoJ  far  the  improvement  of  the  breed  |  and  from  thb  ge> 
neral  attention,  it  no  doubt  arises,  that  tlie  eattle  to  Oallowaj 
are  pntty  uniformly  good.  But  among  them  hare  arisen  no 
enthnalasta  to  the  profession  |  none  who  have  studied  b  sden- 
tlHeally,  or  dedicated  theb>  talento  ahnoet  esctaaie^y  to  thb 
one  oltject.  No  fair  test  has  yet  been  givm,  of  what  might  be 
tbme  by  a  proper  sdection  of  the  choicest  indl  vidaab  cfboth  sexes 
far  breeden,  and  uniting  than  to  such  a  manner,  aa  satintd 
bcK  calculated  to  dlmtobh  dtelr  ftnlta  and  heighten  Ihtlr 
'"  by  craadng  the  progeny  of  theief^nm  time  to  timet 


baps,  in  general,  undcratimd  the  management  of  oattl*  as  well 
as,  or  better  than,  moat  othen  to  the  ktagdom.  They  all  fcs 
how  todiating'iish  agood  bull  ore  good  cow  from  a  had  oi 


and  still  caiefblly  pnnulng  praner  oambtoatlosiB  of  tha 

approved  main  with  the  finest  ftroales,  till  the  Improve 

waa  carried  to  the  greatest  peifac-ion  of  which  the  breed  b 
■usccptibla.  No  Bakewells,  no  CuUcys,  no  t'olttngi  have  yet 
appeared  to  Oaltoway  ;  who,  with  a  skill,  the  resnlt  ef  lo^g 
study  and  experience,  have  onitcd  sufficient  capital,  and  In 
the  success  of  their  experiments  have  made  gnst  fartuncs.  and 
transmitted  their  names  to  the  most  distant  |nru  ofthe  kixig. 
dom.  Few  of  the  Ualloway  cattle  (companiively)  are  fad  for 
home  consumption.  Dairying  with  Ayrsbin  cows  haa  lataly 
been  introduced,  and  vn*  good  Dttnloo  cheaw  made. 

The  ihrep  for  the  low  dtstrirts  an  oT  various  breeds,  tbeee  «f 
the  hlKblaods  the  same  as  to  the  moimtato  dbtrfcta  of  tha 
counties  already  describid.  The  South  Down  b  fauad  to  an- 
swer well  In  U'tgtonshin,  and  also  the  Leicester. 

H&ratt.  Ualloway  formaity  pasiwed  a  lircad  of  hones  pe- 
culiar to  itself,  and  In  high  esdmation  far  the  saddle ;  bring, 
though  small,  exoeedtogly  haidy  and  active.  Accaatoreed  ta 
a  rugged  and  mountalnou  i  country,  and  never  eranlnyed  in  tha 
dnugnt.  theae  wen  atire-fboted,  and  tnvelled  with  spMl  in 
very  bad  roads.  They  wan  ef  a  torger  shee  than  (he  ponies  of 
Wale*,  or  the  sheltia  of  the  north,  being  from  twelve  to  fanr- 
teen  hands  hi<h.  It  Is  reported  that  thb  breed  ori^nased 
from  Spanish  horses,  which  eseaaed  from  a  vessel  of  tha  Ar- 
mada, tliat  had  been  wrecked  on  the  shares  of  Oalkiwaf :  hot 
"^"   '  to^h«kapear»,thattba 


it  appean  nrobable  fi 
Oanoway  hones  wei 


In  rcwbto  ait  an  earlier  p 

-_ _th«t  ttib  ancient  brted  I 

Thb  has  been  oocadoned  chiefly  by  the  des 

tobrccd  honesof  greaser  wcl|^>t,  and  better  adapted  far  Uw 
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of  UallMP^  anfWMllaljr  a^tartad  *r 

M«toa*iablUMtr— — 

-._-Jlngwi—l 
gflUpniiaG*. 

HMry  ••  WMlv  the  dcnuwk  oT  ilM  4lslitet. 
taddneedwiMMdiietionarMCataMi  anddw 
MlInC  ttMfla*  omuBMito  thlB  and  unm 


SSheUf/SSSiS 


sr£!i^:sr£:.r^.^JSS! 


Ineklim,  «boat  w  I 
mhiml  W  about  t««  i 

•m  of  thla  dittlct  pmhm  honay  aqoal.  If  not  aipcriar,  10 
woj  In  «ia  woitd ;  to  ocallCDca  ■aptwiad  to  depend  on  the 
nroAulon  of  wild  flowcn,  ovecUUj  wldta  clover  and  lieaUi. 


&  FoUiemt 


la  RNady  Improved  or  Me;  and  aama  flaUo^ 
and  atbar  manBfcrtnKae  inteedaeed. 


784L  A YRSHIR£.  6M,»0  Mtc«  of  vrcfukr  but  aot  iBoaiitelnQUi  mftoe,  and  cUyey  or  moisy  loU, 
under  a  moict  dunale  j  half  the  county  bog^  hiUj  paitore^  or  waate^  and  the  reat  chiefly  under  alternate 
sraiaandoam.  The  afrtculture  IbUotred  i«  in  great  part  the  dairy  •yatem;  Dunlop cbeeieb  already 
described  (706&),  betag  obiefly  produced  in  thia  county.    \,Aikm*$  General  View,  181L) 

•  ZL  aaeh-^.TB  aboat  1780^  «M 

wtaamtbanaMbair 

lokedta 

by  tw 


1.  Mkuralt. 

Cemlmd  ifiiiiiiiei  aw  to  ba 


core*  naitti  w«tW 


S.BMtUimg». 


to  flieat  parte  «r  the 
boildiairaMM^  but  no 

ih  wotMm,  eBocptlOK  tavaTXaal  le  thaeto- 

to  cspottea  In  laqipe  ^aantlliei  to 

-thewaetoo *      ' 


■totila^mrand 
and  aeilhwaid. 


cenntT,  and  then  aea  eeveial  ktaida  of 
netaliK 

tan 

th 

■nlonrtns/  fteB  boildAoii  «j«  inpiwtaML  thooirii  b«t 
ei«w|^  Secoa  ncal  etevadone,  and  oemfartebia  Interien  en 
LoedJVtaMi^  aitaiae ;  ita|»eUlff<  lUtf.«),  and  deabia  (ft). 


usa 


Bi  I  1  n  «»d0th4 

E  =^  eoiT^.  El 


4- 


Kerb  if  lodi  ctTtuftM  1*  luiRouTMifd  iif  «  nan  tKrdBip  ctm» 
a  l^p^,  piim|i,  end   bcc-lwHur;  btd  cIm  Ibruie  con- 
a  pene  il|t  kkxAtimaf  aivn,  and  ttAlf  bi  ivitiKitn^  {S), 
iJ^»  Men  ckti«i  i*U  1^  i^>«i4  (•^Jt  tanrrr  ir*)^  coal 
Wal«^clu«l(t(]|, 
r» 

D  90  to  tM  icra,  and  lIwIt  mltare  iinper. 
fcn  and  linnlar,  tbouth  roiu  He  hic)!  (yotn  llir  pv^ifOMJUM 
tf  Iba  mamehirlBiliM  wvq^ 

Mans  an  tanl  and  i^  WPdlT  llw  M^en^t  tiaiur  iif  I  .tnArk* 
Akr«  orClfrdBdal^  tm4  tft  l&  fttiwt  JmMind  j  at  are  Uh  ^yr* 
tfllr*  «aw«  fcr  ihv  Edln'barKlt  and  rrlaiipii  *  ^utn  f^*"  ■  ■  i»l  «ed 
Ihcaa  «**,  m  wr  htw  Bf«nfa?i9.>p  ar*  |]r«feiTFil  u->  mU  cirien 
In  BMit  parb  tf  lti#  1tTW  ciKdBtini  of  ^0tJjiTHl+  Thr  n-iilev 
hfi  b*Kan  irj  iv  EiriprnTrH^  In  fxvii  about  H'ln-  Cn  tbat 
fear  Rafcn  Wnwlbym,  In  Mvtiii  OT  Lmidoim,  aohl  wh^ic  ^nu 
itVB  efimidrml  Ihrbut  liaJI  km  In  the  ntuntT.  at  th^  ("lee 
of  av*  jcolzHi.       Th«  (Stpm41  tirUf  of  dng^it  lwr.ia  <iid 


of  whatth^y  novpcrfbrm.  Peurlmmeweaa 
oven  tkanAt  whAo  aa  omch  la  now  tamad 
hoeeakJ^ilMi**  IM »  Mi  iliiiili^,  p.  1W4 

&  yrbodk  awrfJVflwftrttoiia. 

Meet  af  the  propeialeei  an  extairiv*  plaalew.  On  tht 
Colaeaa  aalaio  an  cstenaive  wooda,  raleed  tai  the  flwa  of  tba 
weetwindej  nMat  of  the  tnea  lean  to  the  aaa^  —eeptfnn  tha 
aaanon  n^toy  which  ie  faoanUj  erect*  at  nearly  ao,  and  la 
one  of  <ia  beat  treeeibc  an  eapnaerl  nm  pna<  Thenanaibw 
md*eoc«iplee-««eda,  and  aeaat  Ineald  Uaoh,  «lw«ndo«k 
apaae  round  EaMiiton  Canto. 

oL  JtiuiToveiittittMt 

Captato  Snlth.  tiie  pnnlator  af  a  aadl  ptoea  aboaadh^ 
with  peto  bap,  abwit  ITW,  baiaatodratoaaddliband  ttroa 
the  B^ea,  and  enoeeeded  to  nductaR  tba  peat  to  abtot* 
■euld.  and  rearing  liulitaye  uwiya  rfaeb^  petotoae,  andclavcfb 
AAsAnarito|«en»  hevaeabletovantanhaBaea«ndaaUto 
anthaeebaqi)  batatintavaiy  uftol— wtoaaanaaL 

rnrijiH:-!  amt  rn^bLT  wjnjilkn  maanilhtturai  m  ICjimajDocl  t 
ttirrful  at  Btittit  cuiitm  At  CadkaiiD«,  Iriat  U  MobUrfcp  bI| 
a»i  bc4p  un  thf  liKrtTH  *M  tsuHi^^wwK  Bad  ^a  lunal  juinet 
munufAiluTci,  HI  Ii-jiEVkt,  tuil4»  &C'i, «  verleua  pLacaa. 

Thf    hutKur  Biid  other  wwb  canrlad  W  at  ATdfijajMu 

the  iHu]fl»v  pf  th«'  Roi  af  IgNhttCh  ftxi  llv  l>*flw]nr  of 

I.  anil  ttw  nilvuj  P^om  flMfa  to  KlraarTiDcl,  baiDL^ 

*-muTl.T  iK  ttw  frprrw*  «f  llw  Dib*  rf  HortJaiid,  v« 

[fhiriutamU,  ■»  LnAorib#  i^U^diN^tiHdjudijnHTit  mnd 

LT^'.  Eh^n  of  iti«  m««IEh  bf  ih«e  tva  patrknic  i^nLilnTkRb 

□  Tlir  ti^rtuur  \-aiwif  ^oiin:pieutl  i«  ntie  {^r  iitt  udrrd,  nuMt 
cajj^.^jriioui.,  *Tjd  mrrti  aiTi-«*il)le  *wi  tfe*'»f«t  tiM^  ef  llTiUbit 
poM>^«jJi|i  miuiy  adviuicm?^  cirr  the  hArbour  Iei  Ihr  Viith  et 
QifU'i  <»iiubrr'n  A  tiami«  i^Iaufirlp  vhicfa  can  lie  navieaH4 
aalr  w>wn  tlw  ■iml  l3li>«  i  fitim  piiftl.s:u'<af  pfilnts  tr^  'whirl^ 
ftn  up'^anli  of  tKvnt;  mi1et  1j«h>w  CilfugoTf  b  Ivth  kh^lVoV 
ana!  iLu^envb     A  ilKnular  ^icT  of  LKMl  >anu  wai  fl.Elbltv^  ta 

1811,1^    rriTT  Eti^r  «;»»  |hcp  P(.*dj    to  l****"  <*»•  i"cl-dtwi, 

«tich,  4Cicrvlii)j;  ba  Tt^fordS  ptrin^  «ai  ii)  cpnlaLn  IbiH^i  Tfi  to 
IQii  vi^^«,  |[\  vttiif  iit.imi  Cvi^  dArp,  ^^b*  cdhrr  wotti  have 
Mihcf  Ur^LitwiJ  k4  Ejitr^  jirxS  PTe  npt  IJkirLj  tP  be  cUTrtiJ.fiail 
aeon  wlitlMiiiiiuhDc  aidn    It  wu  pv«rt  of  the  Ii«n  of  E^IHhi'b 

plan  Ifl  rmiw  a  t^oi  rq{u  W-  EfUj  1]  uton  d  AidRHaan,  £a  which 
aome  f<rt#rrnj  h  1 1 1.<'> n  n i <rk< ;  -.liui  he  hx.^  Lorumi ctnl  fkt^U 
le»[  L-iO...  i--   .r    \     .   1..    !   i.       ...■ .  r  .  f '■.  J!.-.r-  -f  rli    T  r.  .i<T 


Tha 


at  A*d 


waa  only  a  part  af  tut  jMnaHl 

plan,  and  fhac  from  which,  viewed  by  Haelf,  tba  WMltcet  ad- 
vantoiceapcrhapa  woatobecKpactcd.  The  leedlnc  idea  wee 
to  open  a  dtarect  muMiimikaitcn  between  iileagow,  Paldey, 
and  other  large  towna  fai  the  vIctoKy  and  the  weat  noaw,  fa- 
itoadof  tba  praarat  cironitaHa  paaaage  brthe  PiidM^Cljde. 
A  canal  waa  thercftre  to  be  cut  Awn  Oumow  to  Aiihiaiw^ 
about  tfabrnr-ooe  mUca  and  haJ^  at  the  c^natod  cspenie  of 
lUfiOOU  Of  thia  a  thfad  pert  wae  aaecuttd.  that  1^  from 
"" to  Jobnaaina,  and  lUa  ptot,  it  ia  wtd,  coat  about 

totfaOttf  9t  AaOOfllf  ^OIVMCtSdt  Mi  It  fl 

««f  anocollent  reilway,  aec 
taaaa  of  that  of  Ardroaaan,  ana  promiifB  to  oe. 
u£  aherttr  period,  of  f  aat  atillQ  to  iha  populeua 
It. 


Qiaigiiw 

90M0L 

The  hi 

sr&a^ 


^842.  LANARKSHIRE  or  CLYDESD  ALR    556300  aern,  in  great  part  mountain,  moor,  and  peat- 
om,  with  a  portion  of  fHable  loam,  and  Mnne  retentive  clays.    The  climate  it  cold,  moist,  and  unftvour. 

"^i  excepting  in  the  low  valci,  where  Tcgetableis  chiefly  iidured  by  spring  an  * 

or  the  rain  which  ana  at  GlaMow,  30-8  inchesL    TIm  urinerala  are  lead,  i 
itooe,  and  whinstooe»  an  worked  to  a  eonaiderable  extent    The  lead  mine 


»l' 


I  and  autumn  floats.    Arer- 
d,  ironstone,  coal,  lfaneitoae« 

, ^    _.,^ I  mines  at  LeadhiUa  have  been 

already  noticed  under  DumfHesshlre.  The  husbandry  of  the  county  ia  chiefly  distinguished  flor  Ito  breed 
oThones,  and  for  orcbarda,  the  hitter  a  r«re  productioD  in  Scotland.  John  Naismith,  the  author  of  a 
^*?^  ^.l?^*''^'  another  on  the  Elements  of  Agriculture,  and  also  of  the  Report,  seeing  to  have  been  a 
natlreortfaiscoulity.    (Naiimitk*$Gcmerai  yfewU«&) 


TliTi^  ntirtiii  nf  eJw  Hirfjarr    thr  'pro^^rl  t  M  kv         ■  »d- 
hntfjer*  i  the  T^t  much  d^TieM^    Famt  ■  lirjuwi  anJ  i  .f '  ve 

fortrierlj  trrr  IndEETimii;    but  In  ihU  u  Jn  ruhrT    .  ng 

coiintl**.  wtwrre  Ih*-  Irwn  nf  firmi  fell  \t^^  ih*  lamll  .  •  .  «: 
rHII  mlaim  ■  Of  Knewi  iha  litiildinp^  ta  4  v^r*u^Tj  M^y  to 
Waiif  ^  fuU  TvnLa]  valuw  W  Hur  Iwnd-  A  ipW  dnl  of 
nMRM  vw«d  out  io  cnjvrEtlTi  n»chAiiia,  w««TEEk  dt^  Jbr 
bidldlBg  tmagei. 

_^Wuch  t^M  ume  a*  En  Gt^Qwd.  Bnading  Nim«  atf  UTfOt 
(fld  cisrn  ftniu  mipJcratet  The  ntount ainou  dliirlrt  tt  ■  wi3U« 
Pitd  nKMiilj  'wtih  flocki  UF  ih«^:  upon  liw  Hrim  on  tbi<  >:  ari 
W.  ihSte,  %her«  ihe  proond  u  luimEij,  arid  h-w  in,.,  r  hr 
aherp,  and  ihr  n-ipiMun:  too  blr.ih  lo  rrm^u riifft'  tlic  1  m •■  on 
Melons,  eaitlf  ai*  fm^Ji  ifiatiurrdj  ijvl  Ou^  prn*r.i!  Ich 
ca»i  ud  their  jmicip,  iTiaaj  of  •htfh 
'               Jil''           


JlllnaTT 
faufid 


3.  GflrdrFtff  nfwJ  DrcAarrft 

I  '\\wi-w  j^  Jibundazitlt  ■MUfnlJed  with  ihf  ^.  . 
VI]:  1  -ibl  PI  fn^tti  nurttt  f[)tt4toa.  I Hrhajda  vtr  chirllr 
In  L'-^'j'  dliiTirii  in  &j3tl«ivl.  In  riidi^lalr,  and  th^  Cnr^e  ^ 
GcvTjr.  "  Ttw  C^Ewiale  orcli*^  Hr  eimmJ*  Vi^fwn  ttia 
botlani  uT  the  l-Dweii  1^1  of  lit*  rlwr,  j4k1  iFi*  itiouih  of  tbt 
aouih  CaJi^.  T)uiy  arv  chieflv  of  amNl^  vbtli  a  imirkirr  ^ 
pent  ireeai  Aid  bume  plitoun  f Itrmn  «v  juntr  r^zvJj  m  I  El^ 
—   ^  *   -  '-  B^i^eci  rs  I  he  deprednEMnu  of  htrdi.     few 


of  the  iHTh'mli  vr  latfiy  bol  mvi*  vnaJI  vnn  are  planted  ttP 
aart  dovn  ihe  cnun4i|.    Tlltlflnw  tna^r  ravn-  '  " 

uliTanHAi  ahd  are  on  ma  tocfUaetk    The  pmlui 


cari^>u^ 

3: 
Tl 
no 
ha  ' 
thj.i 


g  bvquaidlt  d« 

fridlLar^    The  ^ 


4  G 


-r       ,        -J,  :iTied  ir  Ihidilcmani,  Ij^ 

rnt^Hllar^    The  value  of  the  Pnj|t  U  not 
I  r.i|iO(nJ<fi  to  Ihf  pumtwT  jitmJ    il^r'  rf  the  Etrei^ 
iilfjvaEe  the  ground  ajmiTitl  the  uv^ t«  talinf  cana 
>:n-  Ehr  inulif  aliri  piTmJI  maiilUV  FKitn   l»mF  IQ  Ej^n*, 
iiiiVr  f™it,Jirnln  mii-rh  UT^uier  qii«rt*rTf  'n  |iTi;panJ4m» 
Ehoie  wl'Ki  dd  not-    Much  bIk^  dFi«-rid«  'in  wtapilifg 
_      <ief^  to-  the  kjuL  and  erpcatire,     TfieM"  un  h.>nik  an-  HHJ^tlir 
plr<iii,Edoa  vtf^  iwcii  bantfjitg  baai%  md  fin  tucb  Ibi^  hiev* 
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bc«n  frvnd  to  mocMd  btttar  then  on  plalas.  as  l. 
vater  flows  hmm  qakkly  aw^y.  If  oat  of  them  tb 
gttatlj  cehflilve,  and  on  sach  tho  trcai  hava  boan 
oa  Mrtr  baaran  than  on  open  und/  aoib :  jat  than  art  In- 
atanoaa  of  orchards,  on  fHabla  and  gnntUj  mIb,  anconunonly 
pToductlvp.  Plnm  tnaa  are  ganormJy  plantad  round  the  Tcrfa 
of  tha  ordiard,  and  an  profitabla,  not  only  far  the  frvk  maj 
b««r,  but  for  khaltcrtaig  the  other  ocaa.  Tha  dapradatlona 
conniittad  on  tha  orcnarda  are  baomnc  mon  frayiant  and 
daring,  a«  the  manuCKtura*  of  tha  oonntj  hava  ineMaaad*  and 
an  a  ^cat  dlaooaracaoMnt  to  thto  naewi  of  coltlTatlon,  par- 
tlcuUrl*  that  ef  rniall  orchards,  vmch  caanot  dalkny  tha  «>• 
penw  of  watddng  tn  the  night.''  . 

BasMas  tha  larger  flrnit,gnat  (|nantitiai  of  gooaabaRlat  and 
aurantt  are  culttvatad*  and,  vhan  wall  nunagadi  an  said  t» 
p«ir  TLinp  wrlT.     The  game/tiHry  and   cdrntnt:  itwwi  it^  dyR 

t^upmmvJ^t  or  nwif*  timber  tn#ft,  arv  ndt  Jilfjiindani:  j  Ltaa 
oMofl  trmm  Ufa  on  lh«  Cljde,  In  and  hru-  HAmiltUn  Fifk  and 
Bvthwll  Castle.    Umaj  or*  [dlftOliau  u?  fijroiiiig  m  trOJ 

Caltite  A  mliAl  bzcctl :  The  A  jnhliv  beginning  te  becgtfle  jp^ 
ItttH'  iJ^m  furm'&ij  tmpletftai.  in  titvur,  and  tiJIi  uted  bj  4 
fcv  ofihc  njiD«4eun  4n  iflte  of  the  better  icnie  of  [hedr  tensnta 
and  bmlifTi.  Fn  illiajii  kqH^  rice ptlfm  ifj  film  aunmUinii 
vben  Lh*  Msc^-Caead  hhI  wefA.ilit. 

rV  rildwM  A#r«H  of  OlmSwliJe  hnn  lone  been  In  bigh  ciCl- 
DJtion,    MHlan  AtMB  dnrtarmt  parti  nf  Ert^and  rorn*  ttt  th> 
|Orv  RAd  Vditbexflv  mafkeu  tottuTdJHwtb^m,  and  pTf&m 
I  n  th«  DkfliTtfW*  htacfci-    Tho^  it(  ihtt  uppct 


Tha  hack  maMi/t  and  btaad.  b«i  aot  Ion  lai«:  tha  kfa 
broad  and rabada litttob  Hneka vWhIa,  bnt  not  promjwt, 
and  bat  a  ihMt  spaoa  bcCwe«n  than  and  «ie  ribs.  Tho 
sldas,  from  tha  shouldcn  to  tha  htp,  naarty  straight ;  tfta 
thighs  thick,  and  mnclng  each  other  so  dose  nndia  the  fim. 
danant.  as  to  loan  oaljr  a  small  oroowc  ftv  the  taU  to  loM  aai. 
Tha  Udl  strong.  stttT,  besv  to  lA,  and  waH  hairad.  A  laiia 
ahaath(Taginariaoonslderadtoboflaaof  tha  nasksdraaoad 
hona,  aada  snail  oaa  the  reearw."  ifMsn.    They  ban  taan 

madh  improndof  laaa,and  an  ""'**  ' " —  —   " "    " 

-nand  vdaht. 
Jr«*.    "Akhid  af  Jawlsh 


^  path  b  not  yet,  in  gsnsral,  a  Ik- 
k  S  nuahar  ofhc«iltapt  and  fcd 


nor  prafltaUe  to  kaap  than  <  and  th(MI^  tha; 
now  pastty  oauch  worn  ^  *" 

vomfta  Bwda  and.  of  oai 
an  net  canddarahla.* 

B.  PoUUealSeom 
Tha  roads  ante 
prand;  th« 


ds  an  te  naay  plaoM  bad,  bat  han  laaoly  baaa  tan. 
hoogh  tha  materials begood aioA  abundant,  tha ««r 

much  against  dkam.    nmrn  an  atianl  caiiala,  tta 

rivar  Clyde,  aavlgabia  to  Ottgni,  and  some  nfivam.    The 
^         e  enTcommcroe  of  Glasgow  na  of  gnat  aatant 
own.      Then  la  a  oorraanondlas  agricnlfiai 
■BdiaBneBhMrNcMIek 
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by  crmaOt   fWu    £i^lwiil  i 
Biuul  17  SO. 

an*  Ldfrntrkakitt  brttd  >tf  ivffpl  VHTj  Ifl  iH^ht  from 
Ll  la  1%  huMlii  bat  from  14  to  Iti  handi  !a  eaofi- 
dBBtl  the  lAO^B  ilin  *'  Ulsgnwral  aspKt  UMT-  ^IV7h| 
Is  eftlelj,  b*iidfa3iii«,  Htd  d\gBhfi«d.  Ht  b  roiuid, 
flvh^Tt  wall  prcponknted,  Arong,  end  bsun,  wilti- 
wat  orinf  co«fH  at  clammy  h  Hki  conntnuTict  U  f wfitt 
and  ttfpv&diilt,  yel  ILteB;  uuI  iptrMittl  i  and  hu  Tnotloos 
mtv  M^wAj  srxi  Krm,  tnit  nimbk  «>d  ak^rt-  Itit  fi«iil 
li  kndiie  inirponion  Ui  hU  licjj,.  ratlker  un&Jl  itwa 
isf^,  na  *&j  Ltuirii^^  And  not  wfull  irul  pnifiiLtiau| 
IfUjt  itw  f^e*  14  Kline  nf  thr  IfngU^h  Ijrwd.^.  Hi* 
fioNTili  an  vide,  hli  c?n  Tuli  anil  iinjinAtinl>  and  h4i 
tmntrtct^  II  ki  nu.'k  u  nHchiCi'  Lianji  luif  ^In^drr,  bu| 
titvnf:,  Ittkki  snd  SA^iii  wJtb  «  attvi,  rur^AliuT^  atid 
the  nune  itiaqg  and  pushfr  iTc  li  briudJ  in  the 
bnaA,  [hick  in  the  khctaLiiertF  ■I'M?  bl^a  ni-sf  1ip  jh 
bJ^  dj  Ui«  dNinei  and  tujl  h  much  ilT#b-h4^1  Wck- 
«uda  ai  tho«e  of  roM^buiia.  Tht  anu  lapen  un  lIm 
knre.  The  leg  ralher  ilMrt ;  bvit  q  *  al  ^jui  itrtici^ ,  ImI 
hkjjd  md  4 Jean.  Tbehmf  ivuuidi,  of  4  hliwli  hAm^, 
tnugh  and  AnUt  w^l^  ll>*  keeli  wide,  asd  tiu  luiuf 
hjdT  m  UiO  Ian,  «xeieiv(  «  tuA  aL  the  heci.  1^ 
Ivdj  ^mind  and  iic«t]|  i  Um  txlJj  ^  a  pt^fwrtional 
fel«B,    nelthtr    ctnall    nsr  UTfa^  Rlld  th«  ^ank  ryUU 


.7848.  DUNBARTONSHIRE.  147J0O  acnt  oT  exeeedingly  inwukr  mirfhot,  in  two  putt.  dbUnt 
<h«  e«*  ptoer  8  X  nUlw :  poMeMlng  Ut^  'Se  anbia  landi  are  of  very  Umit«l 

cxtmt,  and  lie  chiefly  ra  the  iMnkdtirtiMayae  and  Leren:  the  greatett  part  oT  the  county  ooiMisting  of 
toft?  nKHintains  incapable  of  cultiyation.  Coal,  lime,  freeitone,  Ind  iimirtooe  abound,  and  are  exten. 
liTdy  worked.  Thane  ii  abp  ochr&  tchlttui  abounding  in  alum  pyritet,  which  arc  made  into  coppecaa, 
udabm  quarry  of  blue  aUte    lochlonoDd  U  wdllmown  for  l&  atsenery.  (IVlfft  imtf  J^^ 

1.  Properiif. 

Two  large  eateiea  t  eneaBeaedsSOOOL  a  year.  One  (hhd  of 
the  county  under  emaU,  whfch  gnaliy  niardi  bs  faapmn. 

8.  BuMings. 

Mon  than  a  ooounon  than  of  elegant  Tlllea  end  aeatlenioB*B 
houses.  The  most  magnlllcant  b  Boaaneeth,  tfis  Duke  of 
Arg«b,bullthyBonomi,inl80S<<aM.  It  b  ltd  foot  bag.  «id 
ISfin  fareedth,  with  two  magnlfioent  flonta,  both  omamantad 
with  columns  of  the  Ionic  ortcr.    On  hb  Oraoa^  fimn,  which 


b  cultivated  in  a  nry  superior  s^le.  then  b  also  a  large  sec  af 
Iknn  oflHoaa,  surmounted  wKh  a  h^pi  tower.  Cooamon  fSurm- 
bouses  end  ontlagsa  formerly  njy  wretiihed,  baghming  to  lm> 
peon,  but  tha  prograaa  slow.  Dnabaiton  bridge  900  *et  In 
bt«th,  end  twan^^n  Ibet  high  hi  the  aMttra. 

3,   (IcrupaHpm: 

A  ■■  L^-.  ,  T'^-t  1  n!  sr^lc  fknm  flftt  jscna ;  dueDj  tr  tDQUl. 
talTi  1  i  "id  men*,     PJirmcn  -mea  uf  Umiu^  nda. 

ratim^,  -^  iii.i  iq  ..«|iiL4J,  and  ImjjIirJrly  fdJawinn  tl1«  jr  ^loas 
ef  thtv  fhrr+atJim,  Thcrt  «ii!i  junotijf  INr  l4touriTi  1;  ■  te 
thij.  dlmUl  m  inrrtH'atir  Ul^chment  to  tSv>  iTMinnrr  -  ncL 
Whm  a.  jomnm  m*n  ^  dLi|]KHid  la  irtiuTy,  h«  l^tk  .1.  :  n  a 
iaU.Ll  hmn,  Ukes  It  «l  an  eibmn^nt  runi,  ktQc-ki  it  ciu  ndlt, 
anil  dra*!.  ir^m  It  a  acastjr  HiM«1en£v,  while  at  thr  nd  .d  hb 
Icdh^  hliL  eflbCb  a»  cAeti  iinn]ual  In  ^j  Uw  ddbt  vhlutb  bn 
aectamuliltd  duzinff  ju^  rurrwu^jTr  In  thrt  the  feudal  KtAWof 
'  If  UilirouTitir.  Th^E' 4«n 
11  i&iw?.  f^irnii  let  in  ilme 
rd  t>7  Lhefar 
axi  lot  on 


•Mi«y  liHD*t«>UmlTdlivpearfd  Uf  1I1 
laariT,anBtPiftiiMjaiw«*aa>loo  t 
ar  four  laaaalm  as  nq|net  ■«>*>.  (a 


be  niltimbrd  bi 


4  Imptervnif^ 

CurTid  hamnn  c/  a  HmMmvlaf  fasBa  ift  ond  bf  the  b^ 
fllnn«n  tar  dnaaing  Ibrtr  pcUlo  f  ldpe>.  The  dlavuets  b  fvial 
to  the  .il(MP'*'?t  betwaen  the  ilriJJs  or  Tldg»i»  ireneraUT  »««T  ihna 
iboot  (/the  poMM 


fori ;  aiiid  iJuy  ife  used.  Ufftm  ihe  young  ibe 

a»rkr  n,  to  di^  (ha  lUrfitirf  vf  Xhm  EWgt.  md  dotmpi  tma  av^i 

_.     r    ....,....^ _    T%j  M>ii|Md li,j«j,liarnFW 

.  bll^Kkl^^dti  - 

al-.'Li(  iwa  fwi  iimg  and  Aflecn  |nch»  briud. ttmla 


him  In  «4aae  Dorrien  of  ttie  - ' 


b  <.u\i  Ln  u-im  In  «4aae  dottii 


billw.  mJ  si  rnxny  ct>ms  bm,  <rirh  itrentj -kev ai  |kAh  and  twa. 
h(u^^lli^%  l.trti*  Lllte  B  hKiP,  inllh  which  It  h  *  "     "■^'      '"  '■  — 

pl.iy^si  ,fln  liiLi  .jf  IjjvI  »>LlH;h,  baf«  |MflB  i' 
sfoidf-,  bttiuT  tin  AbMiurat  of  thalr  Mng  ti 
Ok  lAtitniT  'cf  a  hdru:,  <»  bnm  their  *(«liaifli  »»  i 


-jp,  mlih  mhirh  It  it  irfmfbt.     It 

w>LlHjh  baf«  haflB  4ug  wiUi  Uw bli 

■  Mngtoaasep^    *    -" 


a  rWlOi  and  lance  tfaam^lawMill^ 


tibhieM 

tobedSei^ 


>teylilifcaaiPHyst 


anHUinM 
not  nnd  s,--_ .       .      . 

I  ftr-  llllX*  trt*i!  to  e —  -, 

_^, ., «W  ibe  tl£  ctKAiiM  ^jATiKisae  w  1. 

St-    ,3!  rUri  Ik  him  «Bij  l&jr  miifiia  being  actnaa  WKh  i 

B       '^  iii  ui  Ihe  fuTTf]  ir. 

5.  Sitdoiiitgt 

never  allow  thmn  tobe  cot  whh'  ^^Jnjiaoe  of  J 
tajplement  a  hedga-knlfc  b  dM^  #|fii>  lliori  and  illgl^  _ 
enrnd  blade,  <£ia  to  the  nUadb.  ihd  te|»ring  tee^t 
and  nry  sharp  cdijh  on  dadt  side.  %  cutttog  always  apwaydj, 
the  twigs  an  cut  cVeen  o9k  withoat  Pring,bp^lied  er.c^^keaal, 
and thehada*  b  fc•^»^ rf jbat b «>J$«wSG«i?i »Ii« 
best  shape,  broad  and  -  ^  ' 
eaherprldgeattDp. 


Book  I. 


AGRICULTURE  OF  WEST  LOTHIAN. 
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•  oiMnMd  taMv  than  a 


—d  wMi  tbm  If  Mil  ■!  wmei.  Thtj  an  viamnA  9a  twftj  ^i*- 
ticty  of  Mil,  Mid  iM««  «v«i  «■  <lM  ttl  Am  da^i  wh««  then  li 
«tuaciartd«dMtjtoewryoa'lbtmHhetw«Mri  botagn- 


ift  the  e«niDOB  drwinff.  DrtlUnff  Mid  dlbbltaic  M« 
MamodM  in  Um  l0«lMidfc  utd  Itf  Use*  b«di  IB  th« 
;  awaiit  pradooa  kwelva  Mmw  boidghtHa  awft^aq— 


ftSiia; 


7.  ^Iraxr  Lawi^ 

^^orn*  tv«  TCHMduw t^  bill  na  oOim ;  wrrw  pajtui*  betdi i^dBd 
jTcniltnifii'i  Nviwt,  l*ui  fnio*  ou  kpwLartd  fmiiif;    faMuatdbw 

&   fr^o^  dad  Ptaniationt- 

Cii^amn^  brrn  A  vfrr  Isijmnuit  xnd  p^nfeavl  nal^  In 
tbe  i-rodufir  df  ilit»  raPwiiTT-.     Th»i  otmt  sgnw  tfHB^ndi  of 


a  itt  lell  which  twjW  *Hher"ww  h*      ..„ , 

vp4**»,  if<^3iitU.mimaKaa  la  Uw  pfitpiician  9ttit  nArkf  to 
vbaJlll»qrdllh«»HllhiidTUttt  uBljtr  Ind-  ThtihHpilai^ 
trif  bit*  af  LHh  LlMaaii  mni  Loch  Loag^ «!»« Ih>  bam  ef 
4b*  BflKMiMa  nBlMB  'tt!*  Lifcev  HT^  >*  «a)j  timati  HHWiad 
vHhtfaeBi.  Tha  ihte  dyj  mil  »hjch  *tT**r»  lmai«Uya*i.)iM 
«»in|tl£wHKkK  Mnu  la  b*  pprti^alMli  idltoMi  to  llltfnwth 
cl  iHii  ^fp4c*p  vfa^b,  (tMB  In  JupBW  Tamr^  Ja  ttiuqj  aa- 
mui^pld  M  fUcl)  iltlulNBa,  vMIc  Hw  moiifbnr  and  mm  mik- 
wMfhlM  i^oik  M«*i:l9««d  r.i^fe«  wo^iad  hr  (c»  nhubl*  irwa. 
Tlww  M«  efaUlj  Mhi  jWf  hdlT,  tngbTifln -khp  htrch^  huto^ 
MjH]  lllrr,  mff^ttirm.  ir  tl  vliili;rw.  Iliv  wr«im  IimI  klnj^ua 
cdmMiimI  li^hrif  hi  wai.^  te  dw  ist,  md  comnuml j  knoan 


wiiili  tam;  HliS  l^fiiBf  4lWi^    1* 


tiruoai.     Ja  th*  Iili  ef  !^hi*<  L^ml  MaedoDAlil  plantain 


alMv'  ard  m^ilk.  Then  ar&  ue  dtlft  ttmn  -m  liii; is  fu  i^tr  rnfB 
be  OKiJi-rairvd.  Ntmtij  ICti  t(s«i,  i||p  ii  t«i  mniritvd  b?  Hjo^ 
■h4in  of  HtrutlM)^  m^at  xNorvkfig  ■  rv4riirjA«d  pliniir.  m  iaiw 
of  IhK  fihi  luhis  lie  hdl  ^^iti  ;  «o<J  « tnwknci  to  il«~Aj  in  tiKiic 
at  iKf  tiOUp;l|i  H^nu  Iq  Indkciif  Ihal  it  iui  u^xid  itucxm  £ir  tf^ 
T»ril  Ernturin' 

Vrw  tm  wid  hoUin  abound  ca  (Ite  bjinh>  i^  Loch  I^tHtiMid. 
A  |cw  al  lkiHd«  Jii  L*«lvi:  f«^  rovitdi  ^nd  wrj  hl|;h ;  am  at 
BtocHntlltet  %*Bfii:) -licfai.  ^xt  rounds  ud  Ua*  iufi  qmtdinf 

JB  pRpp<VtkdO> 

btmitr  iftupHnatt  iij.tr  ^^twd  bi^i,  iDd    imj^nd  Hun 

tolmblv  iTM'kllami';:  $.ad  ilndTicd  UUJ  liLBIItrd  n3«V«.  MaMi.1 
■omvtlina  lAtfTMXii  tbr  uhn  ploughed  in,  uul  Efw  ij 

of  llw  riOt  A  Hie  tiOJI  iMa,  IrM  ^ 


jrriffMHB^^^  BflUlfl  c 


e«iildirrh|>l«  v«lini4  ndcfat  b*  firiscd  *ltli  HlcAm 
10.    Lii-r  Stoct. 

Ilif[hiii^  [^iLlii  from  AlEjIntdn  fai  Rnml  w{  ^t  iltll* 

iM  hllfj  daix^rMa.  «r  twiHUmf  of  Mm  9#d«i  «f  <IIKit     l<^u«» 

aT  A  NDftil  U«:k-r..c«d  kh>d  hnd  hi  fha  vounti,  to  |ta*  rtiM 

tad  bf  aw  npivHl  pwlam.   HotM*,  a  ■niU  favdf 

1  JtocxHB  u  «w  iK^uakw  anaJBitl  pg*  ihimiiBrt 

daa^  aeeupf  1*0  of  |h#  Uuiim  Midi  dT  LiEh  Lo 


roeeupfi*         . 

Thtr  tLi^  ^  Hid  Hieat  <<  Itw  mMuilaiak  hu  duiiknwli 
^r  irtTrcdUt.-lUiD  id  ilm^    A  bv  ia«  nm  intebu  tl 


11.  Poiiticai  Economy, 

]U  AnnF^cl  urci  >}f  iiAtk  e  i^d  cuOui,  pnvf^  aJ^ali :  nr^fitiiw 
Mid  l.J,»«:tik(«-.«ti,At.  «  t^        w 

TfVifwIicrtP  flAj*  niutui^rtufn)  rul  ptuItkIt  ^  and  ftj'tui  |n  qoHlIlt 
to  ATI  J  in  %Xir  ^inj,^VflT1'  I'kJ  ^0,<H  HV,  it'imrfiC  "inw  ffuilv^; 
cniplH>f  10/)|1(I  KwuidihlippLtiij  lAd  mfiiuine  I  T'lO' ti:nii  ef  k«4p, 
Ttir  dkftiSler?  of  v^ioljjpxiut  Ac-kd  jil  MJItxim  fui|>I4jjIi  ahnu 
MVtTi  tujkdi^  ftnl  cimumfii  iUHt  &  ton  of  tmaJ]  UhhKt^  E'liiril/ 
aalr  fruKi  ^>ikh  iJir  UijurT,  «  kind  nf  ^ii^^^k  rkn^ptr^  w  va.- 

tnu-1^.      Tlir  pf:cf«?«  l>rUlCJFul|T  tlmtiltv      A   pLLmLcT  qT  ICiw* 

ovrni,  Lir  rccrrti,  ajc  |i<Jac«l  is  a.  lunr  >qi,l  ti|J<d  wilti  Itw  Uni|« 


cut  inlc  UMtL  ptacM.  A  iOc»  «f  nstlj  <it  cbuni^  ii  L|±idlfe4  hi 
a  ftinuK  BLLb^ifld  bi  «u:ti.,  knti  I?  Ui  haat  fcKn  Uw*cld  lo  fl; 
oflTtotflcfiain^/atiwiiB.  Ililirapnor Hcxm^Vi^fEdAq  anaift 
tabSf  ^roCuwdiBf  frw»  aach  TTt<m ,  Luin  a      ' ' 


i'<mw«nk  Bv  C«t  CfDm  Uip  iTrniT-wciMul  l»  the  hi  n^y. 
Jutirui  jcai ;  a&ar  tha  laitar  pn^gd  thf  b«-k  (/  int  biciniiM 
^A»d  And  hnf ,  and  ^  !■■  *aJu<  ii?  ih^  iijiih.T'^ 

'    '    d  f  i^  ^cfurallj'  Tivm a1  <n  the  iip^nrHLL,    lono  actti 

1^  pn^Vl«»df  to  i  J  l^i.       Tl V  iJUt*  ti'  M  rM]  ITlP^,  a 
in  ISEiTLihflhbr**  *n4  eartlr  in  thii  cminLT,  Allmn 
,    .  .L»,  4iMliiichfi^  j|j^1i:wb4nlva(hd  trrrv  toaa 

1iiT>!  ft^^a  oak  ntmli  isf  icrerAl  jHir«'jrniiwth;  and  jiArr  Ib^ 
hwia  tiMnrtatimniil  anvnE  jtjir^,  futi  then  dnWD^  wli^i  I  hay 

"    '  '       '        Vlbnli  "bf  it^nU  air  llili,  U  Alrcldj 

rrWnliT7  mA\  i:nJj  KtTr  u  q  XV- 

iiina,  and  aU  tm«  twv  TTKularlf 

il  plantr"   '- 

i^mlniin 
liijfhIajHl  iHcfart;  %<  tknClasd^ 

Iti*  rincaltTee'  in  th#f  oantr  Ei  an  uh  Ln  Bonhiti  ctrarchvmd. 
Jb  tnjnl  II  ^HHil  nine  fr^  hlf(h.^  ani,  tT]irT«  UlulliciE,  upwudl 
oTriKhtiTiii  iWl  it»  riin-umfcrKtIcif.  UflJw  ihrW  iWirtri]^  anilt 
Inta  vhkh  it  tinnchn,  iliw  LAiimt  Li  r^  1^,  aim]  iM  uiiallMt 
nami  ten  Jhd  In  tdHTundiaYTUA  TtK  bnnchca  ^Hvad  4n  w^9gj 
diTrcUiW  v^A  iHncdmnuHi  r^fu^^'Ti  cQTaini  an  ««  rf  saar 

7844  STIRLINGSHIRE.  450L5flO  acres,  Bitioh  divenliled  by  liTen,  mounUlna,  wood*,  uid  yaUeri^ 
•containiDff  some  rich  anurial  loli,  extensive  peaUbog*  or  moMca,  and  aome  bleak  hilly  dlstrictiL  liie 
culture  of  wheat  and  beana  i«  the  chief  agricultural  feature.  Potatoea  first  cultivated  In  the  flcdda  in  thie 
county  by  Prcntioe^  a  iknning  gardeacr  at  Kilsyth.  i^Beltcke'$  CtHeral  Fiew,  1796.) 

Principal  ilw  iba  Jeaftj  mm  an 
lattCT  a  oona.  nDvaiaa  <■  3MS  hmI 
loBclnKtoUiapiikaor" 


plot,  on  vhlch  a  >R  af  ccM  v^e^  Awm  Aba«*  Ml  i^nf 
naxih  Eallinit  lleit  che  bHiI  ii  tncnlnupdj  and  ram  Qnan  Ow 
cad  af  the  pipir  E4i  a  iMMUIrr-iljik  ilTfiuii,  dT  a  Trddhii  ticDWB 
ooliiuy.  kitAldtii  iJlk«  V^wf  Una,  iiwiund.  mti|4i  ii  ^mibniei 
In  md  xf mi  cciloiui  1^  th«  calico  prtniv^  LhTv  b  a  miuwcilbla 
qaanlil|  (€  tw  and  chaicnal  |irodu»d  duztiiff  Ibe  prncfla,  ifaai 
Wue  or  wbidi  il  fttoexml  agual  ta  Ike  exh^uc  of  fincL 


Tl*  riii'K  I  ,:<  .  .  .■•■;: 
In  H-ir  ci-piiriii-,  Thi  V  be  jn  fl.  t.j*  iLi'u.Etiiiii  tm  (beldfA*  nf  the 
fnrOii,  Mid  vTtwra  AlKJut  tIdJTT  mtin  In  Imaph  Afi*i  (^v  In 
Iji'radElh^  nl  ui  a:^i:f^i|{i^.    Tht>f  ajv  ileraiiLxl  fri^ni  tm  Id  twvn^< 


fvTvfcid  A^Eviv  lilfTh-wA$rr  nwrk^  and  apnaU  piatlfln  4^  Iham 
f  BflHTMd  aa  lima  bj  1^  H*CT-  Tha  loJl  It 
1  ID  iM  Ibe  alluTkn  dni^lad  Ik  i1»  Fofth 
inanu,  apd  eaiHmMilJr  to  b*  the  fpttlliof 
fa  thrnu^  ivtsikh  tha  lim-  lahaa  ita  coiina. 
K  « ttt>l4-e9h»u.f«i4  Cta^j  a  q^alJ  qoanli'  ' 
d  a  w^m  IMIB  ndstnn  of  «m  ntitanlMd  rmamt' 
i«aa  arw  jMilEhB  of  Ull  of  Taliailt  COhwn }  h«4  iwt  • 


riarfli  tl  i7f  bAqiw^  aa  limaa  hj 
Oa  allDvM  I 

it  eldtky  nuZttat « ihaai4-e»l^f«i4  fUjt  ■  v^^ qoaniiij  af 
aan^  and  a  w^ns  ■  -        ■  ■ 

Wtna  iilacai.  ar^  1. ^  ^  —  .. ... 

«|ij»i  w  ll7|e  H  10  QJ^ltnci  Ibf  p|£iu^b,  b  to  be  fiiidid.    Tlia 


aoi!  rf  the  Setl  qualitt ;  *^rt^  dn  *rH  frsm  B*  hatw^  !|^ 
b^:jr  a  b-.i)i  h|  bhu?  I  D}iKjr^  m  id  efa  labftanM  lu^Artt'ltitf  tbm 
^h«A  iodii.  nrurl  K)fnvUrT>ni  t^tn  lufaa  ai  #  mfia^raffr  Vv 
Mirf  »  r»i-*i.  I  n  nmn J  li'^m  rh*  dajr  b  flVdloiCb  ^tMd  ^ 
maiinff  iHTTt  k*.  iilft,  and  a  cwfiifKf  bind  af  BwrtMy  arajWi  TIm 
dej^hf  are  tram  A^e  la  fin^  fV«i.  Tha  fUbiiilta  at«  wIowl  m 
a  Ufir  bTkk  cla*,  fw4  ItH,  mi  tM-lballa  b*  a  natural  uaB*. 
TIm«  iMdi  laT  iHlto  iva  ftttni  k  (hr  hichea  ta  Ibur  jardi  is 
thirkneiat  Hh^  H*  iMif^  tM]^  ojra^ra,  -wUh  a  mKlun  iri* 
wtkHi^fwaft;  bid  WDM  flTbtr  jlirfia  ai  tHrwnl  I^ihI  In  lb« 
fnth.  Tlir^  landi  arr  In  bmu  ndn  fIfWni  to  100  afiR  Vic4^ 
In  I  Fip  tilpilkrr  |diu  ^  Ibv  ocunt^  Ibv  «aUBt  la  ft^yp  twnj  Iw 
lOlWJ  aiTtt 
(>r  pM*f t  abwe  ^,Clrm  iin^>b 

^fpiat  iwmrff  ntnuiTf,  and  r*— '~1fara  f n^frnTilr 
C*t«l  mnt" vorfci  rf  HTVt  <M*it+  and  wdf  fcf»or*?i.    i-am 
enitla  Ihm  IkM  at  VU^r^.    f^UT  nnoiqyi    ^       .  .     .      '^- 
Carnal  aafklM  fot  LMtAaa  and  nihar^a^M. 


I  tha  thipf^tii^Bt 


78I&  WEST  LOTHIAN  or  LINLItUOOWSHIRE.  7L580acreiorgentIyv«rledmrftce^  without 
hills  «e  monntahMi  clayey  aoU,  and  rather  cold  «nd  variable  climate  The  minerals  are  coal  and  lime  in 
jdmndanee:  fteestOQc,  irhiQitonc.  and  some  lead  and  iron, but  the  latter  are  not  now  worked.  The  coal 
at  BofrowiioQqeia  hi^  heat  worMd  upwards  ojt  five  eenturlea  In  an  agriMiUtittl  view,  the  county  nav 
beeoMMered»,aiMfwShlildailkhbii^  '      ' 


thapiftv  h  In  dv  Ivndi  dI  ilboM  Inrtf  wopirlH 
Xcird  AtalT  la  aapftiimtd  ta  ha^  InCrodund  Che  rultara 
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Di  Eln¥«f,    iunaph,  Hul  ul^lPiEia  al  Si 

i^pttnij^  ai  taiij  m.  173rj  j  anJ  alK  the  J'lU 

C;)^  vbjcLh  poriHiiui'  he  icrtt  a  in^Thank  tc 


aaiiriti;  thr  alt  of  cocitTucrinii  ihcTD- 
*«j  dinp^  hm  cciiif  e^ilant  pv^tnuri 
ammi.  nahaaf4t[m«edl«antfann.iif 
«1^  gfivi  thin  Wt0  n\»  fbund  In  h 
i^ttwe  concilia  of  rwo  iuonn  (4,  n ;  (faa  one  (a  W'  <  __ 
M  a  rttftwn  hlA  n  i^iare  fer  I  wd  prew  ar  riHe  iitA-,  (e), 
and  In  the  tth^r  roir<in  ilt4^  it  a  eimce'  fif  i^ac  bful  (tT) ;  In 
tch  rooni  b  a  ftipbairri  irh  t*iit  noclnnrtp  -^hidi  it  a  gnat 


'I'lLn  t'^-uih, 
EntlruiJ,   to 

^T  ctsM,  pfa 
TiMdm  ^bls 


^ 


±fl 


a    a 


a 


jr  aaatinc  horaadxaw  aqaalb  In 

thraahfaw-aaaehkiM  itlM.),  lr«  luiiMiail  fai  this  coanlw. 
b7  0.1IandMBoa.afBaBhaidL  ThacalimeDnnvedtettla 
BiNt  Lodkian  twabMidfj  on  tha  efam.  and  {ha  fiarwldc- 
riilra  on  tha  tomlp  Mlfc    lK  ^daf  ecanmarec  to  Awn 


tha  part  rf  ] 

la  |ilv«a  fluaiUMuivtaii 


-•I!?wJSf'^iS?]!!ii2!5^®1?^^    ^»^  •*=^»  pnnclpaWy  of  carse  land,  on  the  north  bank  of  the 
fiver  Forth ;  bat  partly  of  m^  dUtricf,  belonging  to  the  Ochills.    {Erskkte'sGenerat  View,  1796.) 
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STATISTICS  OF  AGRICULTURE, 


Pa»t  IV. 


The  ctfM  ta»di  an  rvjfatOei  hfot  port  of  the  hilly  md 
moorr  dUulct  of  Uttle  or  no  viducu  The  agsfoultara  U  tlniUv 
to  th«t  or  StirllnffBhire.  After  the  InTflatlon  of  the  thicdilnff- 
m»d^.oneor  the  flnt  wm  cfected  at  ICJibi«le,  bjr  Ocotm 
Mclkle.  In  1787  ;  It  b  dilTen  bj  weter.  A  carinu  uurae  of 
imanwn  k  fouiia  ta  thta  county.  The  man  floMad  down  from 
Blelr  Drummond  («1«9.>  •ccumuUtoi  to  the  bays,  and  fa 
mixed  M  depgiUied  with  the  Ma-weed  drlvm  on  »han  by  the 
tide.   Thfa  moiiritfid  weed  la  taken  oat  and  teioanted  with  a 


naall  prMiortion  of  atal  . 

their  cMlIe-yaida,  and  It  A. 

what  fa  a  complete  hindcranoe  to  h. 
-  '  bnnuiht  herebytheilnrat 
e  adfitien  to  the  reaovioei  ef 


lUe  .. 

Thoa, 

jntfcnymileidto- 

ef  the'eoitivetar.    TUI  l7eOL 

mwn  hi  thia  ceuity,  thooffh  It  aspean  by  old 

, that  wheat  waa  paid  aa  rant  at  CamlmaKeuMh 

■o  early  aa  1147.    Nov  whaat  «bmb  tolo  alaaoat  tntj  tat^ 


7847.    KINBOSS-SHIRE.    47,M«  «?«•,  of  varied  lurfMse,  bat  genenllj  low. 
«lioM«i  and  muin,  and  not  mucb  rich  loU.    Their  agriculture  is  "       .    . 

aen^ral  View,  1795.) 


.        .    There  are  ntenilre 
mixed,  and  ot  no  great  interest    (Urel's 


Ledilcvcn  eocvpleB  89M  aerHt  lime  •mall  ttNamleti  nm  when  he  seCi aa  eumple  of  knowledgei 

Into  it.  and  the  diAranca  between  Itt  highert  and  loweat  manaiccmant  to  all  hk  nclfhbooia." 
auftee.  at  dlffkrant  aaaaona,  to  three  fbeC    The  troats  of  tbta        Adam,  of  Blair  Adam,  the  ten  ef  the  u 

Uke  in  high  e«eem ;  tfieae  of  the  rirer  Leren  laifv,  wei^-  the  meet  cnentlve  tmprorer  la  the  oonnty  -, 

torn  five  pounds  and  upwda.  big,  planting,  mere  eqieclaUy  the  larch  and 

^  Dr.  Coventry,  the  leaned  PnteMMT  of  Aplcttltnrc  to  the  biiU<finc  cxwunodiaoa  oaM«ga^  csHnatmly  aaa  juaiaaaaM 

Unleanicy  of  BdlnbutRh,  poMuei  aa  cNate  to  tUa  cooa^,  ponued. 

.  7818.  FIFESHIR&  322,560  acres,  exhibitins  almost  every  varietv  of  surface  and  soil,  from  themouo. 
tain  to  the  plain,  and  from  gravei  to  moss,  llie  climate  b  goieraJly  mild,  owing  to  the  surrounding 
waters ;  and  what  adds  to  the  value  of  the  county,  both  for  culture  and  fbr  the  formation  of  country-aeats, 
it  is  rather  drier  than  that  of  other  counties  equally  flur  north.  The  agriculture  is  mixed,  and  may  be 
said  to  excel  both  in  the  corn  and  cattle  department  The  reverend  reporter  displays  more  than  the  usual 
share  of  adulatory  phraseology  for  that  *<  highly  patriotic  Indlvidtial,  Sir  John  Sinclair,"  our  **  gr 
Sovereign,**  the  Board  of  Agriculture,  and  the  Oovernraent,  **  chalking  out  to  the  people  a  pathlw 
they  may  rise  to  opulence  and  consideration.'*    {J%onuon**  General  Vkut,  180a) 


graciotti 
which 


I.  Oeogre^hietU  State  and  Otretmuianeet. 

Coal,  lime,  and  the  ttiuol  rock*  ab(«ind ;  IraiMtane  nd  lead 
and  copper  ore  abound,  but  none  wcMced.  Nearer  Bumtla* 
land,  upon  the  thore,  and  r1m>  to  tome  other  parti  of  the 
county,  there  are  quarrie*  of  hard  atone,  of  a  da*1r  colour,  with 
the  peculiar  property  of  retMinc  the  floree  of  fire.  It  will 
endure  for  maiiy  yean,  without  being  wanted  or  braken,  though 
•xpoied  to  the  mou  Intence  heat.  On  thia  account  it  Is  uaed 
for  the  lolea  of  ovens,  and  ftir  the  skies  of  chimney  grates. 
ComhMm  and  fire  bricks  maimfactored  of  an  exceUent  qnality. 
(TAimsm'*  Oewro/  Ffnr,  1800.) 

S.  Property. 


Sl  BufUingt. 

T^pm  counties  ao  richly  studded  with  noblemen  and  gentle- 
Men's  houses ;  about  a  hundred  enumerated  as  deserving  of 
nodre.  Maur  magnifirent  bulldtogs  in  rutos.  Ketliriaas 
houses,  caatlea.  and  Falkland  Palace.  Farm^ioaaea  and  oot- 
t^gea  ibrmerly  veiy  bad,  now  grcat^  Improved,  and  Mtpolar  to 


-4.  Ocaqiatian. 

Farma  ftom  60  to  600  acNi  of  arable  lands,  and  some  o 
moontate  pastore  twice  as  huget    Seme  of  the  largest  and  b 
nrmen  are  mco  who  have  emigrated  fiom  other  counties 


I  have  emigrated  fiom  other  counties 
Ion  impeorad  dlaoleti  but  the  greater  number  are 
I  fhrmen,  and  not  a  few  fSsrms  *--   "  *^"^  *     '*- 


ftmlly  tat  seroral 


I  coontT  with  tbe  im. 
at  paying  in  money, 
Bs  nr  nineteen  years  j 


have  been  In  the  sa 

The  reporter  fa  an  advocate 

, tittt  revived  to  thfa  coonty  with  tbe 

pipvcroent  of  not  taUng  the  com,   ' 

according  to  the  average  ptlcca.    Ll 

•ome  formerly  for  one  or  more  repetitioiu  of  the  ^.^. 
general  the  reurictions  rcnMnahle,  for  the  managm  j|P( 
In  thfa  county  aw  gaoeialiy  raiident  fhcton,  and  Mot 
baighUwycrs. 
S. .  ImplemenU. 

Plouehs  with  coavex  moald  boards  pnHnned  for  loose  sells, 
•Msially  when  In  a  wet  state  \  Uiey  free  tfaemaelvea  mote 
ifeadlly  rf  the  earth,  and  make  •  noaier  foorrow.  An  addition 
to  ttie  plom^  ctfled  a  riddar  (.Ar- 1130.  •.),  adapted  to  some 
-' — \, awTfound  to dcHr away  & stabbla  ftomtha  ooa 


II30 


&  Grasi, 

One  fifth  of  the  ooonty  Inaooenlble  to  the  ploiwh,  and  !■ 
store  sheep  and  cattle  pasture;  some  bos  or  cusne  i^JSa 
rnwdows  on  peat,  and  a  few  spots  of  gaoddlaTlal  aMdowT^ 

7.  Gardens  and  Orchards. 

The  remains  of  an  orchard  at  lindora,  bat  aone  ef  aodcn 
fermatian.  Some  maarketiendena  near  the  towM.  hnr  mriS 
ef  the  tohabitanfa  have  ^u^em  ef  their  ewoTlome  S 
nuneries.  Sang,  an  emtoent  nuavyom.  and  manwof 
nntlamen^  planiatlam,— a  valuable  man  to  the  oonmv,— tms 
totrodnoed  on  eueUent  sjatom  of  nleattog,  vrmSmTS. 
dntotog.  S<mie of tlwflm private gaitesingeetiSlHna 
ihfa  ooonty,  as  dut  ef  Kehh,  Wem^  C«ti>,  iS^ 

8.  Woods. 


Not  extensive,  bat  yovM  plantathma  ven  namcnoa  aod 

iTJbRTMa 
the  Load 


county  than  ta  any 

9.  Live  stock. 
w  ^-i**  *S!'«  9f  FI*  long  dtotfngaished.  The  i^ 
heerdan  English  dealer  s^y ,  that  a  Rfb  bnllock  sf  II 
will  bring  an  eonal,  and  often  a  Ugber,  ptk*  at  fh 
market  than  n^ogUsh  bulloek  ten BtoQelMa«Ser, aiul aqo^ 
TM.  A  good  nfc  cow  will  give  tnm  five  to  acvea  ■alloMdr 
milk  per  day,  ftom  seven  to  nine  pounds  «f  batter,  aad  tt^ 
ten  to  twelve  pounds  of  cheese  per  week,  te«a  wclritLfor  t— «» 
months  after  calving.  ^*^^      ^^ 

Breweries.  dlstlUeries,  floor  and  bari9mllli,fieaaett.  TIm 
Itoen  manufocture  extensive.    Bah  mitde  fi«n  the  sta.    Tte- 

potted  dUefly  bv'Srmen.  are  considerarasefjTTiMdtatiSl 
The  flnt  was  formed  about  six  v«an  ago,  andatmS 
ooufals  of  neariy  900  members.  The  principal  oljecta  atoS 
*»hy  thfa  toatitoUon  ore,  •  mntual  communkaifaa  of  dfao». 
vtrlCB  and  hnpravemeots  to  husbandry :  commoD  mteotian 
^dnst  thieves  and  depredators  who  shall  aohiaSyimde 
thrirprooCTty}  and  raising  a  Jotot  stock  or  capittl  for  tte  bo. 
nefit  of  their  widows  and  chiltben,  and  of  monben  x«duced  ta 
dfatnssortodigenoa.  Members  p^y  om  gotoea  at  thdr  eninw 
md  halfro^guinMi  yearly.  None  ore  admitted  bat  men  drooMl 
chMocter;  andauch  mcmbenas  shaUbefoandgalfayaf dSmaa 
and  mbdmieanon  pnnfahable  by  the  laws  oT  As  land,  in 
liable  to  cspufaion,  and  a  total  deprivation  ef  all  benefit  ben 
theRodety'sftuid.  No  member  can  draw  «■»  tffftemSe 
ftind  till  h  amounts  to  6001.  i  neHbcr  can  am  eitoWSSS 
to  any  allowance  until  five  yean  after  Ms  atetfariooT^S 
allowance  fixed  for  a  mambor  Csllen  htto  dfatreas  or  indic«aal 
fa  thirty  ihilllngs  per  qoavseri  but  dila  aUowaneafaimMMd 
upon  the  enwess  condiflon,  that  he  has  not  brought  thedfanki 
upon  himaelf  bv  drunkenmcas,  or  any  ether  kted  «f  dfaaid^ 
eonducc.  And  daring  the  time  he  fa  tcedvtag  the  allowMmk 
If  be  shall  be  foand  gHhty  of  dfamlote  or  taineni  MtelrtSrt 


it.  Hie  widow  of  a  member  fa  flowed  twancy4v«  shlBlnM 
aaarteriy,H>  long  only  as  dM  remains  hfa  widow,  vadmiS. 
tatasagooddiaracter.  And  the  chfidrm,  when  no  widow  k 
teft^are  entitled  to  draw  the  half  of  what  thdr  fotfaer  eenlrt. 
buted.  If  a  member  shafl  die,  and  leave  noither  widow  wr 
*i?Hft?»  *»^.»?*  heir,  or  whoever  shan  he  appointed  by  him» 
shall  be  entitled  to  the  half  ef  what  he  hes  oSaMbaiedl  SH 
deducting  a  pmpovtioaal  share  of  the  exposes  tocamdbT  dte 


sodecy  since  h 


I  entry.    Tli 
flottriahiog 

of'2tlSnnSI^^iiJ.^r*n -^^S^*****  ^^"^  17*^  ''^"^  mountainous,  hut  with  Intervttliig  vales 
or  strong  clayey  soils,  fertile  In  com  ;  some  gravel  y  tracts,  and  manv  meases,  boss,  and  inoonL  tS 
«,m;i^~r  'he  southern  ride  of  the  cpuntyf  wher/  they  ^l  tessTgC^SvSS'wlSf  iSSS  to  tS 
summits ;  those  in  the  northern  parts  with  pasture,  heath,  and  copse,  fhe  mlnenUs  are  ocSlSnL  flS 
SifilJKl  ^»J»i;!*««»  ^'^*  *f-  the  metric  om.  iron*,  le«jTSd  ooJJ^"n5!hSi^SS  «  at^ 
S^irJIu^.  J**"  f°"2i?*r?  ^f"'*'**  *t*'  P*rt  of  Scotland  on  tlie  Suti,  whiqh  U  jsnerallylidaSS 
^^^MV(?^l^lF^l'  '^J**?!  "L****  "*»"*»»  ^^^^ch,  with  few  exceptions,  is  morJ  fiSeySrp2tuS" 

noted  fcr  Its  clay,  or  carse  land  culture^  and  for  its  pUntations  of  laxvh  tieeT  iS      ^^'?™°*'*  " 


Book  1. 


AGRICULTURE  OF  PERTHSHIRE. 


(UQ9 


Mta  m't/aU  ttam,  Imt  *• 


haTftbMii.orai«,LordKjaiBM,thePu]»ofAtb<d,«iidIxirdBraa^^         iDr,  BoberUom*$  Generm, 
FitWt  18uL) 

to  growth  oTaiyferat  «•  Ittw,  ana  th*  mart  Tahiabto  ivMckt  of 
tiMPlM.  It  b  doMT  in  the  para.  hM  fever  knota,  and  tiM 
wood  to  mora  durabte  than  tbm  common  pin*,  and  withal  h  in- 
crauMdo«ibU  tho  nvmber  of  cubical  fccc.  in  any  alTra  tlma; 
which  to  a  tininiUr  vnftny.  It  may  vie  tn  sroWth  and  proat 
with  tb«  Huminffton  wUJow,  whkfa  hat  bacn  laid  to  but  tha 
hone,  bofcra  any  other  trae  coiUd  Imy  the  saddle.'* 

TlMvc  to  a  namraljlr  iMMrf  on  the  Huth  ilde  of  Loch  RamMch 
wUch  corm  tM6  acra.  One  fcrmertr  extotcd  on  the  BN«ial. 
'■■"'•M'te,  Imt  there  ore  now  only  a  few  gicaniniia. 

ThOTT  are  mare  tmk  moods,  and  of  sreacer  »«h»e,  fai  Ihta 

comity  than  in  all  the  mt  of  Sctitland.     The  coontka  of  Dmi. 

Amyle,  and  HtirlinK,  come  ntet  to  that  of  Perth.    ~ 

Foakto 


tan,baiklaithefenaralniMrlnieiiienoe  of  their  aMalea, 
•  fenn  in  their  own  Be^ewJon,  which  thay  manaat  byan 
aav.  ManT  of  our  lmpm»etmot«  in  agrlcnltare  are  Mi|q 
by  the  gcntlcaacn  of  the  army,  in  oenaemienoe  of  their  ran 


Manvofai 

by  the  gcntlcaacn  of  the  army,  in  oonaa^uenoe  of  their  remarki 
on  the  practice  cfotlierooantrlm.  The  giilleiiioii  of  the  law, 
daiinn  thenooM  of  (hdr  courti  of  Judicatnre,  t«m  much  or 
Cbelr  ettention  to  the  calUvatiaa  of  their  catatta ;  and  their 
iMbitsef  application  to  the  fcrmcr  ttudj,  quickom  their  ardour, 
and  eaenrei  their  niocom  In  purmlt  of  the  latter. 

If  the  property  be  eztenalve.  beaidm  an  oteneer  on  the  land- 
IorT*  turn,  there  it  Rraerolly  a  factor  or  ttewanl,  and  MOie- 
llroca  two  or  more  are  appoiutad  la  manMr  the  more  dlaiant 
In  tfioa  raiai,  anlwo  Uie  landlord  have  a 
t  to  apt  to  Iota  iiaht  of  the  detail  of  hto  own 
e  Indolent,  he  baa  a  good  apotonr  fcr 
became  he  pay*  another  person  for  ta 


twrnl 


oftheaotate.    In  d 

fee  buaioca^  he  to  a< 

andlfhebeh  ' 


, . ,_, person  for  taUnft 

olThlahand.  The  proapcTlty  of  theaatatc,  and  the 
coiiifcit  of  the  tcnanu,  depend  m  tnaae  caam  vevy  much  on  the 
diMMiltlaa  of  the  £ictor. 

The  boundarica  of  artataa  are  marked  acoordinf  to  the  na- 
Carv  at  the  country.  In  the  Talleyi  of  the  hl|tblan<u,  dimnrent 
propertlat  are  aeparatad  cither  by  aubatantial  ftona-vaU*  with, 
•ot  mortar  (provindall*  dry  ctaoe  dykta),  or  by  a  river,  or  a 
brook,  or  a  range  of  rocka.  or  aome  other  natural  limit.  The 
lower  hiUa  too  are  loroetlmea  bnecied  by  theae  walla :  but 
nore  generaUy  bj  bounding  amoea,  fiaad  In  the  ground,  and 
let  up  aincly  :  in  other  Inatancaa,  tf  the  atoiMa  be  amaU,  thay 
are  piled  in  heepa.  The  higher  mountama  are  fratpicntly 
divided  to  a  almilar  manner,  capedaliy  when  dilAvent  pro- 
•«1etara  occupy  the  aame  aide;  but  when  they  occupy  different 
OKlaa  of  the  aame  ridge  or  general  Una  of  mountain,  aa  com- 
menJy  happena  between  parallel  glcm,  their  propmiea  are 
determined  aa  wind  and  wMer  dividatrvhlch  mama  the  Une 
of  partition  on  the  lop  of  the  mountain  between  the  windward 
and  lee  aide,  or  aa  it  to  atili  mere  nicely  marked  by  the 
of  rain  watar,  ^Ver  it  falto  upon  the  noaad. 


a  upon  the  grnund. 
thia  county  to  timt 


-    Maqyofthe 
When  a  great 

.       aroar  money,  be 

wiihilH,orfcnedeffapaitef  blapnpaetyat 
■  quit-rent,  which  waa  graattror  leaa,aecanlii«  to  the  anaou 


A  mat  proportian  of  tL_ , 

unairpnipriaiara  hold  of  a  aubjacC 
Koran  to  the  feudal  ttmea  had  occa 
bJd  recouiaa  to  wadaom,  or  fened  eC 

•  quit-rent,  which  waa  graatoror  leaa,aecanlii«  to  tbe  anaount 
ofthepnrmium  that  waa  paid  to  hand.    The  wadaatta  art  paid 
up :  but  the  feua,  being  Inedecmablc,  remain. 
1  Ocempatkm. 

Arable  brma  from  90  lo  MO  aeraa.  Parma  la  the  naua- 
tataia  large,  and  their  estent  gcnvalW  deAncd  by  mitoa.  I^eaaca 
**Mom  ihairter  than  nineteen  yeeir  endurance.  Kent,  to  a 
few  Inatancaa,  partly  to  naonay  and  partly  in  the  money  vahie 
or  com,  on  an  average  of  two  or  three  by -gone  yenia,  accord- 
ing to  the  mudera  ayaccm.  The  culture  rcqui/ea  acarceiy  any 
rmark,  ainoe  there  are  only  two  klnda  of  aration  to  Scotland, 
that  of  the  cl4y  aolto  of  Emt  Lothian,  in  which  a  fellow  and 
~  -^nat«  Cora  and  jrccn  cropa  are  IntTodiiced ;  aikd  that  of 
rkkahire,  which  auhtatutes  tumlpa  for  fallow,  and  allowa 
I  two  to  five  yean  of  pasture,  according  aa  the  aoU  to 


(Nngar  aa  Rating  gtom.  A  ftill  account  of  the  clay< 

land  culture  baa  been  given  by  Denaldaon.  In  the  moantato- 
OTta  rugion,  cattle  chiefly,  and  ihccp  to  a  certain  extent,  an 
bred  and  aald  far  feeding  to  the  low  arable  diiiriott,  and  iont  to 
the  aauth  cT  SootUnd  and  England. 


copaeofoi 


e  in  twenty-four  or  twenty -aix  >ei 


9.  Oardem  and  Orekardt. 

la  the  Caneof  Oowrie.  a  number  (pafhaDolMrty) 
«f  applet  and  peart,  the  fruit  of  which  to  oold  to  the 
tag  towna.  A  feiw  other  porta  of  the  county  adapted  to  open 
orehanh,astheb8nkaoftheTBy,  Rmn,  fee  Inihe  vaXiera 0/ 
the  highlenda,  geana  and  chanrlea  abound.  Tha  tnoa  tlirive 
««U,  live  long^  and  carry  fVuit  of  the  fineel  flavour  and  moat 
■uvoury  tiiatvi  Tbe  crcamoolourad  cbetry  of  A  rd  vorlich,  and 
the  black  gean  of  Caatlemcnzlea,  are  M^y  aateamed  to  re- 
«pact  of  bcauy  and  raltoh.  ^^ 

4.  IVoodi  and  Piamtations. 

The  Highlanda  of  Scotland  formerly  eovcrad  with  wood,  aa 
Che  trunka  of  oaki  and  fin  to  the  moeiea,  from  that  of  M oaa. 


Hundarib  near  Htlrltog,  to  the  bogt  nf  Sutherland  and  Odth. 
ama  decidediy  prove.  Planttog  did  not  become  general  la 
Penhahire  till  aftor  the  middle  of  tbe  etghtcenth  century. 
Tbe  ooonlv  to  now  diatlaguiatiod  by  UacslcntlTe  Iracta  of  larch, 
eonunon  ptaokand  other  treee,  and  by  the  encloaure  of  oak, 
Mfch,  and  haaali  oopaet  and  wooda  formerly  Irft  open  to  the 
■vowetog  of  deer  and  cattla.  Different  aonmnU  have  been  given 
«f  the  Intnduction  of  the  lan:h  into  this  OMinty.  Dr.  Robert, 
•on  auiaaltaa  "  tald  to  be  brought  ta  Athol,  fWmi  Camiola,  by 
ontofihcOuhaaofAthol.''  Accerdtoe  toothcn.thcfiniplanta 
wtae  ohtatoed  tnm  a  nurwry  at  Edinburgh,  and  planted  at 
pnakcid  to  174l,havtog  been  prarloaNlv  introduced  into  Soot- 
Mod.  by  Lm4  Kaim^t,  to  1734.  (£<««yr/«|xr./i<i  qfOirJ.  M  edit. 
7053.)  Soaae  of  dw  ftnt  planted  larchet  in  the  low  grounds, 
near  Duafceid,  have  grown  to  the  height  of  1«)  feet  In  flfry 
yoan.  which  givea  an  avrrage  of  two  feet  four  inchea  and  a 
Quarter  a  year.  It  httatcd  by  thePukeof  Alhot,  to  a  commit 
nication  to  the  Hortirultural  Societv,  made  to  Jun«,  ISfCL 
that  on  mountalnout  tracU,  at  an  r(<i>vallon  of  1900  or  1 600 
1.  the  larch,  at  etohty  yean  of  age,  haa  airivcd  at  a  sire  to 
nee  tis  toada  (300  cubic  feri)  oftlmt  ar,  appearing  to  dura- 
J  and  every  pther  quality  to  be  likely  lo  answer  every 
purpote,  both  t^r  tea  and  land.    (JTOrf.  TnuM.  Iv.  416.) 

*^Ttie  laiKcat  larchei  ta  Perthahiiw,  or  peifaapa  ta  aeveral 
eottntica  around  It,  are  at  Monale,  the  ««at  of  (teneral  Camp 
Ml,  which  meaaure  five  feet  to  diameter,  and  about  flftcen  in 
drcnmfermce.  There  are  larchaa  of  a  great  aize  at  Blair 
Ibntmmand,  Ulenaaglea,  Rowie,  and  many  oti 
Perthahlra.  Poata  or  larah,  which  had  barn  pui 
It  fifteen  yean  ago,  acomoA  atiU  to  be  frei 

V  of  Uto  that  tut  tree  hat  ben  generaUy  . . 

I  known  Id  dila  oountiy.  It  h  tha  moat  rapid  ta 


■pUabo 
KlaonI 


D  put  toto  a  motet 
e  fraab  and  atrongv 
a  generaUy  planted,  and 
Iththa^*^-    -'^ 


few  mar*  traea  of  the  moat  promising  apnoaranoe  and  of  the 

boat  Jigure  are  left  at  proner  diatancaa,  from  one  cutting  to 

'    «   mr  three  or  four  cuttingt.     Tha 


iMghteM  are  generally  spared,  without  atten^tog  to  thia 
drcumatanoe.  that  crooledMk  to  mero  eagerly  eought  aflir 

byshlpbuUiian,  and  Ir" '•  " 

is  airaight.    Yet  aa  oop 
Jure  It  leaat.    Scotch 


Bought  a 

1    Mk   Wl 

.   itralght  t 

bean  fbund  to  general  too  rloae 

for  the  Bldea  of  ahlpa,  ai 

r 

growth. 


buUiian,  and  bringa  a  higb«r  price,  than  oak  which 
*^     Yet  aa  coppice  wood  to  the  object,  straight  treea 

_         «.    Scotch  oak  haa  bean  fbund  In  gen  ^^ 

to  thegrato  to  bond  toto  planka  r 
for  the  aame  reaaon  It  to  found  t< 


M 


o  fkwnicnt  chacka  bf  early  and  latofrata. 
•  agnaaltural  impror 


ranks  in  thto  eoontfy.raany  moortoh  tiacu  of  lands  wen  deemc4 
tacapaUe  of  cultlvarion,  or  of  makliur  a  return  to  any  other 
tray  equal  to  their  bebH  planted.  ProprietaBB,  even  to  the 
Caiw  of  Uowrl^  and  to  the  f  ' 

thto  prinolpla,  about    ' 
lands  of  thete^ 


.  thli^  yean  ago,  ptanl._ 
with  Scotch  Atv.     They  have 


ng  actuatod  by 
tted  the  waste 


Ice  good  arable  laaid, 
tillaga.  Some  thou. 
— ^;  the  ptantattooa 
.  ugh,  which  now 
ipronaeslve rmt, tojsome  earns  amounting  alnyiy  to 

thi 
op 

pUera.    80  powerfU  to  tha'prfaiclple  of  inal 

ffa  iMquently  one  w«y  nnUl  we  have  gone  loo  fer.  All  moD 
can  toaitato  example,  but  all  man  cannot  reaaon  so  fer  aa  to 
nem  a  prlndFl*  of  actton  to  themaelvea.  In  a  ccrtato  degrea 
^  operation  to  aalntaryi  but  If  carried  toescoea.  It  wUl  leav* 
the  feoa  of  the  country  naked ;  and,  perhapa.  In  all  caaaa,  tha 
ooet  ta  not  counted,  nor  tha  balance  felrly  etatad  botwoen  tha 
plantation  and  the  prodaee  ariaing  fhaa  soom  poor  soito  by  am 
«nbl*  mtoui ;  yat  It  must  be  adaimad,  that  im  treat  are  equal 
to  value  to  corn  and  graaa,  either  to  the  landlord  or  the  public^ 
whm  the  cultivation  cT  theae  can  be  praaacntad  with  euccoaa. 

S.  IVastei. 

The  mosaea  and  moon  of  thto  county  are  wry  cstonaive,aBd 
great  and  tocceaafbl  efl'oita  have  been  made  for  their  Improve, 
ment.  The  moot  remarkable  to  that  of  Kincardine  moaa, 
commenced  by  the  late  I^ord  Kahnes,  and  already  dcacrlbod. 
(>l H9J  Dratotog,  parliw  and  buraimr,  farlgattog. embanktog« 
and  ad  the  diflbrent  modes  of  imwovtog  land,  have  been  prac< 
tlaed ;  and  tome,  aa  dnining  and  bttim^g,  to  a  very  oooddar- 
able  extent 

&  Live  Stock. 

Breeds  of  cattle  very  vartous ;  none  peculiar  to  the  county  { 
Angus.  Pife,  and  Argyle  herds  common  among  the  fkrmen. 
EnglUh,  Ayrshire,  and  most  of  the  amiroved  brccda  of  tha 
south  tried  by  the  proprietors.    Breeding  to   '       ----- 


)  tried  bv  the'  proprietors, 
e  butter  dairy. 


(to  tbe  chief  oti)ect. 


Shetp.  The  ancient  breed  of  sheep  ta  thto  county  were  Iha 
white-need.  Ther  were  firw  In  number,  compared  to  tha  flocka 
at  present ;  and  In  the  highlands  were  housed  In  rota  every 
night  In  wtotor  and  apring.  About  fbcty  yean  ago,  the  black, 
fbced  or  mountain  bnad  waa  totroducod  finom  the  south,  and 
bought  ta,  either  when  bunbs,  or  at  a  year  old.  Their  numbers 
have  increased  beyond  all  expectation,  tlnoe  that  time,  over  tha 
whole  highlands  of  SootLmd.  In  gentl<>men's  cnrlosnrea  wa 
see  difTerent  kinds,  acrordiiw  to  their  ftacy,  or  the  superior 
profit  expected  fhim  one  kinifmore  than  othen- 

Hone:  The  origtoal  breed  were  ponies,  twelve  to  thirteen 
hands  high,  and  too  light  Ibr  two-none  ploughs.  Pour  of 
them  were  us»d  alareast,  as  to  atill  the  caae  In  some  remote 
placH.  In  the  Can*  of  Gowrle  and  other  lowland  distrlcta 
oxen  were  employed  to  draw  the  plough,  till  about  1779 :  and 
the  bosiao  wemmty  emplojMd  to  harrow  ta  die  seed,  to  canj 
out  the  dung,  and  bring  bom*  tha  com  to  the  stack-yard. 
^Iien  oxen  were  discharged  from  the  plou||h,  It  became  neces* 
•arrto  port^iaee  larger  horses  than  wero  therTbrod  ta  the  roumy  i 
and  the  markets  i)f(tlasgow,  Palkirfc,  Stirling,  and  Perth  wcr« 
raaorted  to  far  that  pnrpoae ;  which  practice  stiU  oonitaues. 

At  present  some  Northumberlaitd  stallions  have  been  pro- 
cured by  pranriatort,  and  lent  to  tbdr  tenants  ta  order  to  raiia 
an  improvrtf  breed. 

SnrfiM.  The  prejudice  against  swtae^  flesh  wat  such,  that, 
not  many  yean  ago,  no  highlander  would  touch  it ;  that  to  now 
fhst  wearing  off,  and  the  cultun  of  twine  extending. 

There  to  a  roAMr  warren  at  Dunkeld,  and  red  deer  and  roaa 
ta  one  or  two  places.  Thcro  are  abo  three  or  mora  klnda  of 
fUlow  dorr  in  the  county. 

fii«e  much  attended  to,  and  found  profitable.  Paterton  ol 
» fbr  hb  bee^  which  gives  tha 
Roeemary  does  tha  same.  Tha 
ay  of  heath  brown.    Their  fla. 


Castle  Huntley  sows  mignonette 
honey  a  most  delicate  flavour.   1„ 
heeieyof  boarohpale;  the  honey 
vourtoabodlflbrcnt. 

7.  Poii'tical  Economy. 

Roads  wretched  before  1744 :  atfll  only  bridle  roads  ta 
places  of  the  Interior.    No  canato  :  salmon  fishery  to  a 

extent  on  the  Tav.    "- ''— —    ...—-.-. —    — 

iiifac 


salmon  finery  to  rented  by  RIchanfaon  1 
ton,  and  fiir  the  sum  of  TOOOT.  a  year, 
which  prodaca  fron  100  to  SOW.  •  }«v. 
4  O  S 


to  agreal 

:,  and  va- 

from  dlHei  ant  nnpn^ 
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STATISTICS  OF  AGRICirLTX/Rir. 


Taet  it. 


riMC       ...  .  .         .  ,         ^ 

natural  producdon*,  ftc.  of  great  Tnterert.  The  botanic  fiuniky  of  Dan  aie  of  thiaeottntf.  A  moat  i^o. 
able  report  has  been  ftimlehed  brtbeRer.  Jame*  Headrids  and  ii  the  lael  of  the  Scotch  leports  vhlab 
has  been  poblbbed.    (fiMd^ct'i  6M«ra/ F»n»,  I8Ul> 

a.  r  iii|  liTmiiimiii  «baBnd  hi  gnwtw,  which  eantehw     '■Zg  "*■?  «^  '*^^.***»*Jft?  «■*»?  "'^'ff- 
topBMS.«*Mlicmtate.    OBnts.  nin.  iMieiUda  Mont.  l«d.       .S<rfMMfr«i«(«rf|rUMs,w1ltebaMndth*  fli^ 


la  vMteiti  plaoH.   TCaLoda  of  PoftL 

Mvl».  which  It  tthcD  oat  te  Moop**  nd  ihrawa  taiCo  boat^  bgr 
whkb  it  h  oonwad  ta  Om  ■bar*  Ttat  acoo^  oirim  oTa 
tnm  l>«n  KnMr.MmewhMilinilkatodM  Duleh  ho*,  wfakli 
kM  a  lonn  wiMtaibMMlla  tetaMd  Into  te,  and  •  bM  of  Mtong 
ftaihvStaBtdlvwhlpeanlvMndllailiiu  IWEmi  to  m? 
■aanJ  hj maU hdat,to  allow  iIm  w««r  to  dnhi  oflVandliM 
•  thoNC  al  to  bottom.  W  which  It  gbb  bt  tamad  ovar,  and  to 
•oDtHiia  dtoahaij^  Into  tha  baat.  Al«  tho  boat  to  ftrnrij 
fcrtanad  ty  wachSn,  aatwdad  from  mttk  id,  aoa  BMn  fccdbty 
■nnoi  down  tha  woop  to  tha  battooi,  by  BMana  of  a  kOi  pola 
at  dM  sMm  of  tha  beat,  whlla  anaiiMr  maa,  te  BMam  of  a 
vtadlaa,  cr  whad  and  asla.fliad  In  tha  omfia  aid  of  tha 
baat«4ra|B  the  Moop  aknf  Ow  rida  of  tliB  baat,  liv  a  tope  at* 
tadiad  tail,  and  tfaM  latoto  U  op  to  tha  boatH  lUe,  when  tha 


aomentooriha^biCnaem, 

hm  noeind  har  bad»the  inart  to  thrawaoatapoa 
ybMftraa  at  tha  dda  eCiha  iodi,  to  diata. 
^^^  '  wMgt  an  YOT  abwidatt  hi  tlM  atlithbeaAQed  of 
aSganjuiiM  an&eqpo>tod  In  Rnat  vw 


Principal  qaany, 


■  oraajportabto 
butantaifiwtM 


Caranlla  t  tha  %p  riM 
■btodliMnlem.  "nrnj  n 


S&eatlrk.erasiaTUiL 

•heir  a^MpMttlon  from  each  etiMr.  WHhmytMnpletct, 
oaltod  alMMdonH.  hooM  an  oomnd  I  Ihv  an  laid  hi  •*  plaMr 
Mroa"  or  aMM(«phteram  oaMtotnk  bM  they  eddara  make  a 
aaof  diat  to  watortipa,and  dato  bnewnnldend  cheaper. 
AniaitnlnablapwMeHyofthall^Nmeto,thnw!MntoidM 
fanuMBt  on  wot  aeil,  tfeay  nmr  dww  thto  e»  their  oppv  nr- 
anai  to  that  thn  an  caoeUcnt  fcr pafhie bkchenir Pmati 
fatha  tai  hat-homci,  Ac  Cod  leardilitolbr,  at  tha  thne  tha 
npert  wM  piteUabbnt  with  ne  aneMwyto  *^  nrc—,  the 

dtotrtet  bdng  oomldembly  ODt  oTtha  boundny  >^-^-  " 

M*  ofSootlnd.    No  nhtomto  worhedi  ~ 
apriafh   Norinn.btttanambcrofi 


JMnfaw  fldioiy  hto  bom  triad  hi  tha  open  Ma»  Md 
^■MtStoa  talMi  fai  Jaaa,  Jalj.  aafAocttst.  T 
tokanwemplamp  and  fct.  whkb  ihawa  that  an 


Lftofaeriofc    The 


taken  wen  planm  and  fct,  wl 

alM  oauuerahm  thto  nwot  nul 


They  an  taken  la  gnat  qwmtlliee  at  Klaceidliia,  and  otl 
yiaon  near  tha  Junctlpn  or  &  Perth  with  ha  Oitnary,  bgri 
orwlekertrape,nnktai  thaahborttoetlda.   Thannalti 


J  packed  In  iee.     Roporter  nmemben  when , 

iB  tlia  ndahbomboed  of  Stlrlhif  to«d  to  itlpulato  thM  they 
|haiildiiethanMlmono(tener  than  thrloe  a  weak;  nowthqr 
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raoaurto  to  firedi  water,"  to  cagape  tha  attacka  of  eralT 
and  pprpohea,  and  to  lat  rid  of  the  an  kwiaa,  a  anafl 


laadricki  tfM  repoiter.  In  an  aHM  pobltohcd  bf 
Society  of  Seodind.    DtmprterrarDannkhen, 
,  flnt  aagRoatcd  the  idea  or  eonnyiai  Mdineo  to 
4  hi  iee,     Roportn 
omboed  of  Stlrlhif 
ro  salmon  o(tener  ta 
Mom  han  them  once  a  year. 
Awry  rtvtr  U  mU  to  Aoat  Utpari 
m  raoaurto  to  mdi  water,  to 
aiten,  and  yrpo|iea,M>d  to  pat  i 

alack  anhaai«  whon  attacki  atom  _    ^    .  .  . 

datlni  tonntv*  A  1^  min  of  riTor  water  Mom  dther  to 
fclil  tSa  eaa4oi»»,  or  to  dmon  the  jwhi  >  hifllcta*  Salmon 
never  remain  lonacr  in  ft«di  water  than  toqaea«arr  to  eflbct 
tha  parpoam  which  br«ii|(bt  them  theni  bat  aometlmea  ttt^ 
too  aurprtoad  In  the  rtTori  by  tong  dnugbto^md  cannot  net 
orer  mill-dams,  and  other  obatructicna  which  lie  b^wean 
Ciem  and  the  m*  When  tlito  haffpcnSk  ther  atoh  gig  pfttk 
and  manicy,  and  die.  thdi  bodtoa  cofmed  with  white.  «««»■ 
But  in  fimh  watv.  they  take  varlooa  klnda  of  bait,  and  oafer^ 
catch  at  fllaiy  and  hanoo  boeome  a  aonroe  of  amttiement  to  tha 
ai«ler.  During  aatumn,  the  nlmon  dwayt  run  np'  tba  rina 
^  depodt  thdr  spawn. 


•twoant  pool,  ovva sandy  bottom.  Thy  bMin  by  digteK 
a  DOM  In  the  bettpm,  by  paahlnc  tha  sand  and  aiavd  udbn 
them  with  thdr  snouto.ln  the  dliactlan  of  tha  oan«it,«ntU 
^  latoe  U  faito  the  livm  of  a  bank,  whkh  ohaefcs  the  rsnUMty 
«r  the  cnmnt,  while  It  allpw^  t)ic  waiar  to  aenolato  dowly. 
Tha  male  aecms  tr  esert  hiaawlf  moat  hi  thto  work  t  aadba. 
fcnUsoammcnctonantfhto  snent  bopomos  longer  and  harder 
than  naaal.  while,  baAm  it  to  flnUh«4»  it  to  (<ten  womcntlnlT 
away.  While  depositbig  thdr  spawn,  the  mala  and  Ikaaalanb 
their  bdlln  upon  oadi  other ;  the  latter  thnwbig  aqt  hsvn« 
or  cni,  wMlo  the  male  cmlta  among  them  a  mUky  Jnioa, 

Whicll  |igni«  •<»  mttke*  *t%Mw  Imn —        »  *■ " — ' 


cgB  and  sand,  until  tha  hollow  be  nearly  0Ucd  up.  The  agp 
bdiy  dropped  Into  a  hdlew  ^aoa>  an  warmed  Iflto  lllb  by  tm 
ovnH  ray»,  to  eariy  spring.  Tha  fW,  baton  than  nrj  iniill, 
easily  eacape  ftom  their  oovortng  of  Ioom  sand,  and  sMn  ae- 
quln  the  dn  of  snoall  treuta,  and  on  called  salmon  fry.  or 
mdni  wUdtMimitotnacoBbacikBof  saaiWr.   Thoflqt 


aoAnm  fmtf.flr  gmaea,  wmdi  aaoi 
dose  of  ftaa  ttiaitg  saasen^an  by  a 
ipeofaa  of  fish ;  bat  sene  CbttSw _ 

5K£St.i5yKs:a  •jerfcr  •^•"  "^ 

Tk$ma  Irv^  rmemMn  ftaa  saham,  toat  fic^ann  aB  tir 


Che  aaa,  and  thrin  and  6itcn  bi  the  flnesh-water  labet  1 

pomk.  Ikiring  nmmer,  mntada  of  ifasir  yooiw  fty  an  sna 
MwetauUi  aaeondkv  the  flPHh-waaer  stiaams,  wfiin  tfaey  ke^ 
near  tha  sIdM.  that  ther  may  avoid  the  cumnt.  In  piaiM. 
whan  they  moK  whh  Inaeiraptlon,  aach  m  bddnd  a  mfll- 
wfaed,  they  often  aecunralate  to  lam  maeaso,  and  ftiraaand  v 
oalk  thdr  war  np  the  cnvfcas  ortho  beAlinc,  cr  wer  tti* 
dry  tend,  until  ttaay  rsaoh  the  straam  ebon,  In  which  thov 
rantfhua  their  courae.  nia  taraor  acb  em  caudit  In  ilda 
ooun^.  whik  they  an  daaoaikUnK  tba  ataafln  darimr  aaconi. 
probably  to  depoait  tbdt  spawn  In- the  am. 


llie  obaorratlanB  dr  the  reporter  on  vasian  other  apostot  a 
fish,  and  on  salmon  and  other  fisheries,  an,  Ula  asary  th*i| 
whldl  flbws  Oonr  hto  pan,  new  and  Intoreating.- 


^^      sditoahhn  rand  toe  wneMkaii 
oompoundltar  thasaft^  of  htoesnl,  and  tha  aaeartlyefkk 


ftr  ftom  hkparpon  to  i^  he  &ad  not  enqdHyad  ihom. 

Bhtt*  gantkmenl  aeata  annmerated ;  not  maay  with  haid' 
soma  bttiMiiun.  Varm^wuNa  and  eottagm  nxnt  wiotuhs^ 
and  stower  of  impronmont  than  to  meat  other  oeaatka.^ 

4.  Oeeupatkm. 

Parmaof  oil  does,  but  chkfly  amall.  Oh  fheOmvOaik 
odhnatod  by  the  number  of  AoaptttajwBmatotata. 

Old  Scotch  ffoogh  atm  uaad  bi  a  ftw  r 


imnd  an  kutnimsnt  wdl  adapted  fir  braakhiinip  wmm  bad 
that  to  oncumbamdwlA  the  rvoto  of  shrnbs^or  wfth  sionaa. 
At  no  roaaoM  period,  ft  wa  mrad  to  yoke  fimr  or  six.  hveesk 
abnnatinthbplouffh.  The  drinr  wdfcad  baafcwai^  b^sw 
awheraes,  and  struck  tham  In  tfie  free  to  make  theaa  oonaa 
fljrwaRL  At  praant  thto  pion^h  to  oaranonly  dnwn  ky  fimr 
aomettana  by  aU  bona,  which  an  yoked  Ita  pal rv  and  tha 
drinr  walks  badda  them.  But,  aiocpt  fir  the  putpoea  al- 
ready  apedfied,  the  pkufth  whldb  wa  fint  tavaited  by  tha  lata 
Small,  near  DalkeAh,  and  from  him  namtrt  fimwlTi  plwujh, 
to  Uttinndly  need. 

A  tkn§hti^  aadWn,  ofa  very  peenllar  eanatnscden,  adntai 
to  vary  hkh  fUto  of  watar,  eiKted  at  Nowmnir,  by  Stlr^b 
ai  hwentom  mani  bat  to  nat  yet  pariMed,  and  Ifk  wan^ 
ooald  nevw  bacemaMneral. 

Ap<diorkT«wlthatosed,  nsad  to  the  aaaaa  wanssar  m  a 
'-^ '^tekawBlniihardoarthergnnliteCactltmv 


&  TiUage. 

Fdtowtoffgaiani.  8eed.whaat  waked  viih  a  kr of  ssA 
aon>,  tormoretliasmut.  Potetea  totroducaJ  to  tha  gafdana 
iiiT743,butnottothefialdakrmanyyaanaaa«aid»  Tha 
lato  Dr.  Walker,  Profraaor  of  Noiun)  Htoloiy  In  tha  Vnlnr. 
dty  of  Bdlnbuiib,  wa  ta  thefaddt.  aMcktty  dntowyenaaf 
acardty,  of  udng  lama  ta  plan  of  luoad  ta  Vto  a<wnlbraHy. 
Ha  out  tham  totothta  tUoes,  and  aUhar  bdkd  Aam  ooar  tha 
fin,  or  dreaaed  them  ta  the  fndng^nn  w|a  a  mach  battern 
pmentcd  tha  pan  ftom  bttmOHi.  tVhett  drawnl  ta  ditowoy* 
thdr  tasM  wm  nry  pkosant  t  and  they  «na  uasd taaO easn 
when  bread  to  oommonly  naed. 
.   7.  Gardena  and  Orekards, 

A  ^oaft  pr^udtoe  ta  flmmr  of  comtag  wall  taea  wMb 
jMCsJapnasm  tba  bkasoau  from  tha  ftadi — " 

A  Woods  mtdPlimtnUdnf. 
JPaw  wads,  bat  many  pisnfatkns    Zaiha 
of  krge  tiecs  fiinnd. 

9.  llmral  Economf. 

Faim  aai  ibiim  Un  chkAy  on  oatmed. 
Bilk.  Their  hreakfrsr  to  ponMce,whlcftli 
meal  amonc  bontaa  wator,  or  mlltk  ta  a  pot 
allttlosdtx  andwhenftoootohtontcnw  „     ,        , 

un  kosr,  wnkh  to  made  by  ponriiM  wann  water  upon  meal,  la 
a«twdeBdtob,wfahallttkaalt,taBngcantoctlrUw«ll.  lW 
toe  to  adcnwuTmUk,  or  wfth  ^  which  k  fwmldiod  ta 
plan  of  miOtj  when  the  l»tt«  k  acoxo^  Femotiina^  vhaa 
(bey  an  In  aharry,  thn  tnlx  tha  B^nld  with  the  nad  ta  a 
cold  iKate.  Tbakunal  dinner  k  oot.oik«.  with  saroetimai 
Intttr  or  dJm-milk  cteeae,  and  mOk,  TMr  annpsr  k 
^  same  with  bmakfMt,  oma  that  sookstfrna  thiy  use 
•tfwaia  or  potatoes,  ta  the  plaeecfporHogP  or  krosa,  Batehai^ 
meat  to  wily  used  on  parUcnlar  oc^adons ;  and  fdi  kj  then 
who  an  near  the  rWen  and  the  sea-ooad. 

M udi  ridicule  bas  been  thrown  on  Uw  Scaidi,  on  aonant 
^'  their  Immoderate  use  of  oatmod.  Thk  has  bs«n  repra. 
acnt«d  wlnflamtna  thdr  blood,  and  produdnc  thdr  IbTMiha 

^ ...  -.-T.^.  .  j.« ^   -Twr  eataoenna erupUgne. 

diatxkta  of  Bngland  ea 


ton 

^t  overthe  firp,  t 

with  milk.    Ortbsy 


-  *-•,  wUfi 


of  their  Ltnmoderate  use  of  oatmod.    Thk 
acnt«d  wlnflamtna  thdr  blood,  and  pndi   ' 
dkraa  call^  |beSa/(«  JUdtf .  and  odicr 
But  otamoal  k  as  touch  used  In  soma  dia 


ta  iny  part  d 


Book  I. 


AGRICULTURE  OF  ABERDEENSHIRE. 
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lets  than  fhty  a*  1mi% 

a  of.    Til*  iallw  OMi^t 

iMlMr  to  be  MallMd  to  dim  linen  or  dothii^,  than  to  «■»• 
mMl, flrny HvdcmUr  ■pwte of  feod.  OMmMl,  whoi  tt  b 
manctrniOy  dlluwd  with  any  MR  of  liqukU  to  known  to  to  a 
lantlva  afarknu  wholtwmMp  and  at  the  wma  time  a 
itoii^phrtifiig  faid  fcrthaaew^^iert  In  haidlatour.  Bngl. 
seen,  whempwiMtond  ibeeaeaiallunqf  canato»liaTeaaiiiad 
tiie  raportor,  that  tlune  latooan  who  Uvad  mlraiy  nan  eat- 
meal  and  milk  did  a  third  rawe  wort  than  thato  vhe  OMd 
Ml,  tear,  and  alitta.  AU  «#  tke  tinMr  lavwi 
bnHivarthetaSrtovahedttoamaaHai  la  debt 
«r  wrk  to  done  by  the  flaea^  It  aflMb  •  Mr 


eampwhM,  net  only  of  dw  wholannacncai  of  netmwil  hi 

prometlnff  health,  bat  d  Its  power  in  sapplTing  labour. 

AU  bmilles  that  have  a  bouse  of  theto  own  nae  tea  and 

eottaam  thto  to  a  rare  and  alwasa 

it.akdatoienlnfiar''-''^ 


, r A  n.aocoant  of  the  na- 
tive plants  and  animals  of  the  ooon^  bj  Don,  the  oHefaraied 

8oelchbotentot,whoimldadatFarfbr,paaMseiKrsatir 

•   -  rankib  tait 


garthenstnniltot.    Indeed  the  whole  sarrejr 
qpaet,  with  that  ef  Faiey  of  Dvbgfehln. 


.taithtor*. 


money,  whil 
iUlMisMt 

'  7851.  KINCARDINESHIRE  or  MEARNa  9i3.4M  «crc^  chiefly  of  mountain,  tmt  containing  about 
one  third  oT  cuHurable  furCMe.  The  ciimate  ia  aerere  and  hiUy.  The  toil  is  gravdly,  moaay,  or  clayey, 
and  gcarcdY  any  where  nattumlly  fertile.  The  only  minerals  are  lime,  fbund  in  a  few  parts,  and  granite, 
erbin,  and  fireetlone.  Imprevcments  commenced  m  this  county  about  the  middle  of  the  eighteenth  oen- 
tary,  and  hare  since  bcca  carried  on  with  great  spirit    iRo&ertton'i  General  VieWt  1795.) 

s40J15a 


In *w hands:  Imam 
m  ntaMty  estates. 
i.' Bttitdingt. 


■dll  iHsataf  Wilt  «f  rmw  ««!  x-ut, 

"    '     -    -  -  j^  Fflw^edl,  iiew 


puodioui  dntllng-tKiuink*  |^  KTOiHh  exnf>t>|  \^  f*^  of  the 
tiilis^,  Thk-h  lnTc  iiTHl«fRnnc  frrs  HitUi  iilt^,irJKii  in  «rue. 
tun-t  W  ■  k^nf  ip4r4  ijf  Mn^-  'S\w  3iitl>itirtiua  tif  ibe  (krraer 
^nmj  luvt  idvsih-iKl  iD  pttvjint  V  Am  I  jkctiinjTdilfixldn  I  hiuhirad 
ft^d  ;  liUt  Ihc  Cotla^^  tl\M  \\-rvt  III  thb  kttme  »iin|kl4r  'kimX  of 
thlvkii hi* *ik:vM(r  did  in  the  innrt  vtnioLi'  ilRvi  of  rlvJto> 
a^loit  A  rvtlsui  bulk  ^  Ue/nt  sik!  lurf,  ur  iiiorr  ^^tCTsHi  of 

•■"ml  iM  T'.lT,  ^,»thTTK-fi K  c"rrT^-=1'+-<,  r+l'^-  ihr-  rtlHtrn!  rtrm- 
tl'™!]*-,  r-f  »^'  ^r' ■'-""":-  :1:'::t  -1  !■■:  l!:"  *■.;;;■:  L.':;r"  '-  -  ich 
^  tiUw*  \1miu  u  «  Uj«-|«Uv^  aj.«[  .4  «k<i<w,w.  lite  •*>«  w  Jtill 
withoat  a  srato ;  bat  the  window  hm  two,  and  in  Mxne  eases 
flbor,  pams  ef  xiaa.  The  heose  may  be  abool  thlr^  feet  in 
knicth,  and  twrive  feet  fseldem  more)  In  breadth.  In  the  in- 
side. The  walls  never  exeasd  six  bet  in  hiiffbt;  and  the  roof 
to  covered  first  with  thin  Mds,  and  next  with  thatch,  caicfiiily 
TCnewed  from  time  to  time,  end  tisd  Armly  on  with  Uraw 
ropes.  The  whole  has  mnch  the  appearance  or  a  low  boy-aow. 
Every  coctaKcr  has  a  little  |{ardan  or  kali-yard ;  and  many 
of  them  benow  nrach  care,  and  ihow  no  Uttle  taste.  In  Its  col- 


_  .  onions,  casTots,  &e.,  tm  the  pot,  they  frraocmly  have 
rows  of  goescbern  and  currant  bu«he»,  tocelhcr  with  roies  snd 
ether  flowertnf  uiruba.  Rome  of  them  decoraw  the  walla  of 
their  hensss  with  honercnekles,  or  with  Ivy ;  and  tai  some  hi* 
■tances  with  cherry  end  apple  trse^ 

The  flunUare  of  a  Meams  oottaffo  consists,  fai  (cncral,  of 
two  cloie  wooden  beds,  which  are  m  arran((cd  as  to  makip  a 
separation  between  two  apartments  ;  one  or  two  wooden 
cheats  far  holding  clothes  ;  a  cwk  to  holding  meal ;  a  tot  of 
dalrj  otaniUs;  an  Iranpotor  two  far  cooking  the  vlctaatoj  a 
ftodle,  or  heating  Iron,  far  toastii^  ttie  bread ;  and  a  fcw 
dlahas,  some  of  wood  and  some  of  stone  ware  Two  or  tloee 
chairs  or  stools,  and  a  a  psees  or  capboard  far  holding  iha 
Cfocfcary  ware,  and  the  heead,  the  cheese,  the  batter,  and,  at 

tfmes,  the  whtoky  bottle.     A  tea  eq^nage,  on  a  r— " 

has  aho  ef  la»  baooaoa  VI  Indtopanaable  axtlcla  of 


It  saametotogoitlespaciaaf  ebrlctyiwfalehsetothebnagln- 
atton  and  the  tongue  at  work,  wlthoM  Inourrfaig  t^     ' 

attan  ef  drunkcnnees,  or  breaking  aqy  one  i 
Ittaoikoebitrpdnoad.itk 


igroand 
taivetara 


ahabtt;  bat  happily  It  serves  es  an  artlde  offtwl,  at  the  same 
timettantlttoalazarioasgratMlcatlen.  Thcvahseofthetanl- 
tare  of  a  cotn^e  naay  to  estimated  as  from  ton  to  twenty 


The  oottMan  an  madense  and  plate  hi  their  food:  bat  they 
an  not  to  in  their  clothing.  Hardly  any  thing  bat  BngUsh 
manofactara  will  serve  them.  At  kirk  and  at  market,  it  to 
dllBcnIt  to  dlatlngnish  the  man  from  the  maeier,  and  still 
more  so,  the  maid-servant  from  herrolilreM  EiUMrtheone 
er  the  ooMT  have  seMom  less  than  five  pounds  worth  of  dolhas, 
and  often  twice  that  value,  on  their  back  at  once. 

Tto  HMogf  of  Laarsnoe>klrk  wm  founded  by  the  lato  Lord 
Oardenetone,  aboot  I7G0.  and  to  1781  he  ptocurad  a  charter 
by  which  it  was  dedaiea  a  buigh  of  barony.  There  U  aa 
CKoellcnt  inn  here,  with  a  llbn^  and  museum  for  the  nae 
of  the  traveller.    There  to  a  manufiictory  of  sycamore  snuff- 


a;  and  tto  lands  In  the  neighbourhood  have  torn  raised  In 
ralne  from  ten  ihilUngs  to  thrse  and  four  pounds  per  acr^ 

3.  Oecttpation. 

Arabte  farms  of  varloosaiiaa:  many  small;  sonia400arM0 
jcrss.  Hill  paaturn  let  to  tracts  b*  ttte  thousand  acres.  One 
flmn  oecuples  30,000  sores.    Leases  formerly  tot  on  periods  at 


two     T'^ppf    ^i^rT  frrTT  t'mp": 

lift 

twi 


T^^ — "TO  T.nrt, 


■,  sJtl- 


flo'n 


■  :.lUl     jLidLLLulUi     ILIjUIm-II:^^      lUithi'.l!     1  llt^^T     E  LlTIUpi, 

I  MUT*.    •Ctxirdhr^    wt  rise    Wit    k»  U^IT  t>t    I'Lar^JT.      Tto 

.r<.k  aiir  dficHlfsl  In  ih«  Imnad^n^  of  rmil*-    Tti^fe  m 
Ki  |iTtl]lu^  ganlmi  itr  ar^hanti.  tithifTtut  titnM  vf  jrivng 

nirrsiilf  art-  a  iiiall^  ImrAs,  kitinVj  (I'ed.inr  IhtmI. 

■  4  iljp  ('KilcikiljJc  larMT  *t»  it^w^I  by  in*riji  farwriii, 
aiM9  iii^nt  kliuLinf  Lnt|>ruy«d  ticjck  ha**  titcn  ITK^  lf™*iiw 
gei<<iT^llT  k'-fit-    Thtw  ii  a  ^«&d  dral  «^  DCA-hthiriA,.  wid  wnie 

fee  thee  an  na  luanubnurta  <!(  an?  riJBriftqkAace* 

7859L  ABERDEENSHIRE.  1,270,744  acres,  one  sixteenth  of  Scotland,  and  one  fiftieth  of  the  area  of 
Great  Britaia  The  surfecc  for  the  greater  part  not  very  irregular,  but  hilly  and  ntounUinous  in  the  dis. 
trict  adjoining  Invemessahire :  the  soil  in  general  clayey  and  moory ;  the  climate  milder  in  winter 
than  that  of  Middlesex,  owing  to  the  circumambient  sea,  but  the  summers  short  and  cold :  the  agricul- 
ture assiduously  pursued,  and  the  products  chiefly  corn  and  cattle ; — great  part  pbmted  with  trees.  The 
r»ort  of  the  oountv  is  more  than  usually  intelligent,  and  contains  two  preliminary  sections,  on  the  lessons 
which  other  counties  may  derive  from  Al)erdeenshlre,  and  on  the  improvements  which  this  county  may 
derive  from  others.  Aberdeen  exhibits  a  sucoessAil  example  of  spade  and  plough  culture  combined,  in  the 
email  holdings  of  tradesmen,  mechanics,  oow-lceepers,  and  gardeners ;  and  may  profit  from  other  counties 
eouthwaxds,  by  greater  attention  to  collecting  manure^  emi^oying  women  and  children  in  the  lighter  ope. 
cations  of  husbandry,  and  limiting  tenants  to  a  certain  number  of  subtenants.  The  celebrated  Dr.  Jamet 
Anderson  fermed  extensively  in  this  county  at  Mounie,  now  the  property  of  his  eldest  son,  Alexander 
Anderson  Seaton,  a  distinguished  horticuHurist    {KeWt  General  View,  1811.    Edin.  Gax  18S7.) 

1.  Geotrapku 
Nometab  er  ooi 


^ieal  State  and  Cireumtiancei. 


«f  csoaUem  panlto.  which  to  nssdfui  every  sort  cf  building  at 
heow,  and  eaported  to  Londan  ta  great  quantities.  Beddes 
the  daiabUity,  then  to  one  other  csoeltanoe  attendhw  tto  use 
efUito  Stone;  tto  eapeme  cf  carving  it  has  siropllflairtte  style 
«f  ardiitectura.  Tto  Braeroar  mountains  ■>>«««i«i  ^  '^ 
aperms  and  other  precious* stance;  some 
DBve  been  found,  die  lattor  of  great  value. 

£.  Property. 

Much  dlvtdad ;  only  two  or  three  largo 
<aen*s  tto  moat  valaable»  oonatola  of  dO/XN) 
15/nOwasto. 

a  AMdingi. 

A  number  of  lulBed  caattei  aid  nUgloas ^^ 

fafw  handsooM  Bsodom  houses.  An  ample  dascrlptlTe  list  of 
■antloman^  ssats,  which  an  very  numerous.  Farm-houses, 
nrmarly  wretchod  struciuns  cf  day,  turf,  and  ttoteh,  are 
new  greatly  improved ;  cottages  Improving.  **  Dttemt  Jkrm- 
himam  '  first  began  to  to  Uioiigiit  of  about  1760.  In  UM/Dr- 
Anderson  observes  in  hto  report  of  tto  county  on  which  tto 
^reeent  one  to  fcvnded.  ttot  they  an  "  for  tto  moot  part  v«nr 
poor.  ThU  la,"  to  adda,  **  hiehly  impolitie.  Nothing  contrA 
bates  man  to  tto  contem  and  conveniency  of  a  farnMr,  than 
good  and  well  disposed  buildin|Bi.  It  elevatas  hto  mfaid ;  |dv«s 
mm  splftt  to  pursue  hto  operations -'"-  -•-—     ---'  — '-* 


, , . with  alacrity:  and  oontrt' 

bwiev.  In  many  instances,  to  augment  his  proAtSi    I  never  yet 
aaw  a  thriving  tenant  who  had  not  good  houses.    Bat  on  no 
account  ibouid  to  to  Induced  to  cspend  ttot  stock  upon 
which  should  to  emptied  to  extending  hto 
It  ought  always  to  to  done  by  tto  land* 
-  good  set  of  heuees  upon  a  farm,  wfll 
r  addinsMl  nai  Uiaate  bucrast  ef 


bnildhig  houses  whi 
0vn  pvopcir  ImnncMe 
had ;  and,  to  genenl. 


ended  upon  them  Nothing  will  prove  such  as 
good  toildtniv,  and  kmg  leases  on  oqukabla 
1794,  when  Dr.  Andanon  wroto  tto  above  paiw 
grn>n,weliavegat  fanners  from  Berwickshire,  Angus,  If  earns, 
and  other  southem  districts,  wto  tove  taken  farms  in  Aber* 
deenshin,  and  many  of  whom  tove  shown  fxceilent  examples 
to  agricultun,  aa  well  as  Improved  their  own  capital ;  and  Uia 
native  farmers  of  tto  county,  in  coosequance  of  their  example, 
both  bi  requMng  good  houses,  tpA  hi  raising  good  crops,  aae 
iww  In  a  maoh  man  floorbhlng  situatioo^ 

■  Tl-n  pTT.-a!«i  dlT^ij  in  till  ♦lieof  fjTTMi  i  from  six  acres  to 
thoiiwui4ii.|  Ai-arofN  a  mtchsjiki  J*mni«!Tr*caii,  or  master,  who 
has  n^.L  a.  r4Tin  utant  sfn  «r  l^q^df  ■  rvJ™!  beddcs  tto 
produce ,  llu.-?  find  th^r  babuur  hlnhlr  c^mk'oa^*  to  health,  to 
eounn  TM  [itiit  "w  ellwl  pf  iTindotrr  «ii*l  ti<TO«ii ,  and  prolongs^ 
unfile  ui, rati  k  ^d<ikl<r  immIuth,  «  cvnlanainaLifig  reniiratioo. 
^S,    /mplrmfnli. 

lam  I  ^"^^  ""*  f"^''  "^ii't'Ct  m  Lih  t  •■ 
thrn,iH>i  ThkU  tiie  *ni«-rnot  ih-s.  i 
tyt-1  r  i<i  ihi'  dladv  uf  ui  (till  ^^'Tili' 
Ti  hot ;  Lhc  mItaiiI  niq»  wf  tl  i 


inlniR«pr  1 


[ih^It  tiNcit'j  by 


4G  4 


but  iL  II  u.iuSi'  lI^ukefl4    X 

tmta  :  lE-iii  ma  the  Emd  l^m  httMt  stjnC^j 
averj  «b<tv,  ^  nfg-tei  lo  drma  it- 
7.  AriMif  Land. 

FrrfMn**,  !H  **tl  ai  *1rl(ni  1t^hrr  '-^'— ""T.-n.ntS,  I 
dacr4  inl^v1>l  ni1riiTvaflfTlh<-rn'.  -  "  l7Kz 

byfiiniM?n  K  -rtrll  ^  the  tirnkv  »  trl 

aspef  liticnu  ta  diULUini  frnu  p^4. 


ties  at  one  end, 
to;  thinned  by 
UtofironUkf 
its  kharpo««. 


I,  tto  comnon 
which  atoanS 
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Paw  IV. 


ammwlU  fntmndhs  Ifct  ww-toipm.  J^toUnta g 
mvmrt;  Imi  i«aik«  to  U  «vte  sowii «mb dM  mHm, i 
tiMwiiMrtlf,  dMB  BM  ■dmtt  of  »  Ooram^  daMBlnt 
around.  (wm.lMai,MonaiMn.  uul  adMv  rooti,feniia 
Sid  dteUlwl  by  &•  rawtw,  tiM  birt  BMt  ukl  Mtatt  mun> 
tftyftomcwNt.  WMto  b«it  ywm,  >tt  fapTto  jUkTkm 
yndnct  than  turnip*  came,  cr  cat* 

&  Gordmf  MMtf  OrcMrrif. 

TIm  oovty  of  Al 


■Miwiy— n.  TlMyr«h*aliwrticfMoliteUieialMblunU«f 
«M  dlMi  «C  Nmr  and  Od  AbadMD,  TslMU  mmU  iw  Iha  OM 


«f  Uit  oaontn  ai  luMb  and  I 

fdly  aaanaird,  lhaO>«rid«  mntDK  tb*  landed  piwrlacan  In 
the  ooantT,  and  the  evnan  of  villas  naaff  ifaa  tawiH»  Ibcy  export 
mmUmbM*  nonban  dT  ^la  taBnfland. 

A  ftw  aood  prtvala  otcbafds>  the  tannt  Chat  of  Fovnon 
afPltftMtr.af  tmacrak  Tha  ilia  oni«  naarly  COO  mmb  mo, 
aomaiiMd  tfaa  Abbay  afDHr^fiMndad  to  tias^aad  Oa  aaidaa 
brioiwliw  to  tha  aMMMary.  It  haatriktagpraofarthatos. 
•n? t)M Rao^ah olanv/toid «r  thair umnnuiMn  ihUl  to  tba 
whliU  of  ihiit^raw,  that  whan  Fanoaon  ma  tortag  out  hk 
■av  otahMd.  ha  imnd  to  ibt  abb^  ffndao,  dm,  rich  mU 
•bofa  tlvaa  hat  daapi  Mooadly,  a  waU-pavMl  eauiawaff  of 
gianlto;  tfaiidty,  a  b«d  or  pna  u^.  am  fot  daap;  iMutbly, 
•nethar  oaawvn  «riinnlMf  and  balow  Iha  whale,  a  eoMldrr. 
^bla  depth  of  rich  mould.  No  araaier  pnaaatlen  oouki  have 
been  tafcan  tobtodcr  tht  roou  artfae  frufc-ttoto  fkoBK  bate*  to. 
JMad»  li(  ptoNtoff  into  a  eoU  or  vat  ■ntoaO. 

tt.  mwA  and  Pltttitatkms. 

In  tt*  W^Mr  dTpWan  of  Mar,  otennr  umiy  100  tqnafa 
toBMrtaiiaaaplma  «a>7  thkfclj  ptootedrand  toothait  mkad 
bfnatuia«atwaf  dUhmtdhUBOoi  between  the  tieat.  Neatly 
abe  ihlid^  Emo  both  aneteaad  and  plantod  {  one  thM  ha* 

•-•^     -  ■-■- ■--' ridantlncthe 

dedbjfineai 


aooki,  who,  by  «         

8ootch  ptae  to  thdr  Ulk,  to  p 
ipria^atr 

SSTTriei 


a  Imimtae,  cam  the  col 

to  peovbla  habitadom  for  Ihtir  oH- 

.'___    ;  woen  the  teed*  contatoad  to  theee 

•  traek,  ta'whldi  ibfy  majr  build  thdr  neiU.  Tbia 
-sit  mon  pfobaUj  oalled  teth 
I  to  braak  the  eoaai  on;  and  on 
anoh  an  opn  hiiSm.  alao,  the  oonet  an  Moner  opened  by  iha 
k«t  of  the  em.  which  ea^iiea  the  nobs  to  And  the  Medt  with- 
ent  biboor.  lo  thew  bii^iar  diilrieta.  wood  growa  m  eerily, 
«Mt  the  iiiMprietw  need  only  andoae  an  astMH  of  hUy  KTound, 
and  thna  that  out  the  cattte.  The  wind  and  the  cvmn  wUl,  to 
time,  Ripply  him  with  Mid*.  But  whm  thew  natanU  wood* 
grow  very  fanregubiriy»H  ia  iwad  prudent  to  eariit  nature,  by 
ton  big,  or  occndenafly  M9Batchini  toto  the  Mil.  a  number  of 
aeedaotttetiaeiwblebarewWied  to  be  reared  totha recant 
maoat.    The  ginatar  proportion  of  theee  woods  ooneliti  of 


and»by  allwho  m«k,to  ba  Mb  e^perfartanitoio  t» 
that  had  emr  been  baapeetod  ftem  Ibe  nerti  er£«wp«. 


Eureaa. 

ofwhldi 

whiah  an  mMtor*  to  point  tf 


tbflU^peracaakbatndMdtonlna wtwepennda.    naopn. 
wtoa  breSit  aom  Oisnuwini^by  retieaenV-^" 
11.  Liie  S 


bmA  mm  to  any  oOiar  aonity.   8aotoh 


produce  wee  known  m  < 
brothew  iril  aonv^ 

the  trae 


.,jior,gmeen  of  Jamas  IV. 

the  PaKtand  bread.  WObameeaVtl 
MQO  head  of  caitte  of  i 


English,  Off  ta 


any  teckn  bcaeda.   They  Jutthr  tcnuvft,  thag 
ip.  tbDuSbe  alwayi  above  tiwhwd,  and  ih2 


(hrfbod.or  haep,tbo , 

the  breed  aboeallM  keep.   They  oenridor  tha  i 


^ They  prdhr  the  naiivw 

tow  coanttv  breed  to  the  laigiiv  otiea,  a  thn  mm  meet  aari^ 
mstotalned,  moea  hatdgr  to  wark,ba«a  fledi  <■  the  flneri  gnki, 
end  pay  bettor  to  pioparttai  to  the  geodiwm  of  their  keep. 
Bvety  aoaaeadtog  gmaarton,  far  the  bMt  tUrty  yaan^km  bs- 
creased  to  rise,  and  that  by  gaod  bwelngt  the  nattoa  braad  to 

" — '-  '- '•  ,.  veMn  flTlaMt  donbto  ta  fcrmotf 

ttonaTthef  ~ 


taatj  tm  m^iMei.int  wwiw'  a  landed  iaawh<ag 

than  one  year  nr  ftmily  taa,  the  aiot  alionld  no« 

be  tied  ap,  but  allowed  to  faed  looss^  to  ovdar  to  ict  gatttoo^ 
crdacaiosv  with  his  faod;  that  the  teeond  year  ha  may  be  not 
to  hiich  frodliuband  be  tied  np,  and  aeaylia  ecmltamad  with 
this  high  faedl^  as  haw  as  ha  seaoM  to  thri««»  bat  that  h* 
onghtto  be  UuSl  whenever  be  la«ha  hkfaed»av  appam  to 
»  sickly,  or  not  tlydvlng. 

The  sheep  few.  and  ef  a  mlaad  breed.  Ranea  an  naden 
Bnke,  or  porchaead  from  Clydierieto  Poultry  vary  oemaaon  x 
twBt  demmid  far  rags,  both  far  the  Aberdaea  end  Lender 


far  rags,  1 

Red  deer  in  git 
tBe  BIDS  of  Cremar. 
U.  Mamifactura. 
Ctosnty  hng  celebrated  far  ita  voollan  ma 

1660,  Umdan  of  Oacanesian,a  wealthy  ihe.^ ^ 

nn&ctarer,  had  a  daui^tor,  who  mantled  liaotenant  Cadogaat 
of  CcomwflUli  aroff.  who  afterwards  waa  made  a  po«,  anA 
ftom  whan  spevag  the  Dobe  of  RlchBMnd,  Jbri  of  LetoesierK 


(■facbom.  Abort 


LaidsCMhigS|T«ney.  Holland,  a  J.  Fen.  and  the  heads  ef 

-hm  eminent  English  ikmUlm. 
Woollen.  Itaen,and  ootto^  now  aaleuelerij  ■ 
jslttlng  of  etocktugs  and  ndnnhig  Bnt  farmarty  i 


maoat.  The  ainater  proportion  of  theee  woods  oonslsta  or 
Bootch  pine;  it  grows  slowly  at  flnt,  but  Is  vary  valuabto. 
Where  the  soil  Is  mart  barnn,  and  the  trees  iirow  veqrslowb, 
ha  wood  ef  the  Scotch  pine  Is  of  the  best  quality.  Aramark- 
■Me  tree,  at  Invatoaubl,  was  ent  down  about  brty  years  ago  i 

7851  NAIRNSHIRE  and  MORAYSHIRE,  ftirroliig  tMCther  512,000  a 

» Included  In  one  rarrer.   The  dimgCe  aUx  „     . 

1  la  partly  owing  to  Iti  KN»litie^  and  partly  to  the  general  preraU 
dry  sandy  9011.    Ota  the  mdantaioi  the  climate  ia  more  aerere.  Lead,  tron^  lime,  marl,  fyeeatonc,  slate,  &c. 


and  some  narrow  acatale  rales,  an  Included  In  one  surri^.   The  climate  along  the  Moray  Frttb  has  alwan 
been  noted  Ibr  its  mlldneas,  which  is  partly  owing  to  its  focalities,  and  partly  to  the  general  preralenoe  of  a 


are  found,  but  the  first  two  are  not  worked  at  all,  and  of  the  othen^  only  the  freestone,  to  any  cxtenL 
{U$Uir$  General  View,  1810.} 


kthetoafthaDnkcar 


1.  Fromerty, 
In  vary  langa  aatates ;  es,  far 

eorton,  and  tebaf  FbnAlatar, 

2.  BttOdintf. 
CoMldcrable  la  hM  been  the  altoratiena  to  the  honeM  of 

preprirort.  It  te  nothing  to  that  which  hw  token  plaee  to  Utosa 
efftrmerk    Prior  to  Uie  year  1760,  to  Che  dwetltawi  of  tonanls 


^ ,-j  1760, „ 

there  were  neither  floats,  oellh^a^  nor  cblmaeja.  In  a  few  ef 
them,  the  lo*  wall  ww  mdrly  raised  of  stone,  and  day  mer. 
eir,  and  had  a  imall  gtosswhedow ;  to  one  only  of  tbm  apart* 
menti  was  any  plaster,  and  It  waa  raked  over  the  vails  to  the 
■Mat  erttoes  manner;  a  loA,  on  which  the  raof  leatod  withovl 
any  ride  weU,  disttogulshed  a  very  Ibw  dT  the  bmhI  nasieeialiU 
habitotlans.  There  «es  to  general  bnt  one  Ara  (whiS  senad 
all  dnncstb:  orcaaions)  to  the  apertment,  where  the  servants 
nnd  mairtcr.  with  his  wife  end  mablend8e«ht«rs,  lived  endfal 
•ogetlwr.  In  the  higher  parts  of  the  distilet,  mecten  wen 
much  werae.  New,  open  eveiy  farm  of  any  ceawHaratkn,  the 
bnlblingi  ai»  stthstantlal,  oomnodfaMU^  and  naac 

&  OcGvtpaHtm. 

AshiKlncafdlnashiia:  bot  the  sarmUa  lan&  bcli«  gnctally 
light,  the  tom^  hmbandiy  Is  more  prevalent  It  la  a  singular 
flwt,  that  In  an  Island  to  a  lake,  Loaghnadnib,  to  this  oenntr, 
die  turnip  Is  found  mei«  pientUhltyln  a  wild  alato  than  am 
wheraelae In  BilUln.  This  hland  oontalns  a  ftrtreas,  and  tlw 
RportfT  eonjectnree  that  tomips  being  Introduced  at  an  early 
parlod  from  the  Continent,  the  mall  plot  ef  gnmnd  wlthto  the 
wnRfl  ooold  not  be  oeeuptod  by  eny  crop  mere  oonvanlent 
Mstmnporaiy  Inhabitants  than  riiat  ef  tamlps 


laa  orop,  pTobaUy  sown  nvm 
baengtohersd.    Until  of  leto 


wWwnt  eahnra.   The  mac,  to 
been  lontid  of 


, , weight;  bnt  they  r 

to  genaal  Uie  wUd  ktad,  havfng  a  toag  net  Hhe  a  amaa  redfah, 
ef  add  Jotoe,  andamn^jM&rtadleef.  Soma  pburts  of  red 
cabbege  wen  also  dlstlngohiiad  among  them.  Beth  wan  oned 
mpec-berte  at  the  tables  of  thecoontiy  propit,  on  which  a» 
i^aiiil  they  wen  semetiinea  raised  to  tnnr  gardans.  1%'hni 
thar  began  to  run  to  seed  on  this  Island,  yoong  oattto  wen  fer> 
riad  toto  feed  on  them.  The  liev.fWiclsFtob«e,mtoistwaf 
Orange,  has  seen  itntak  ef  the  family  of  Crtdgyvar,  from  whiefe 
It  aotieen  that  tnnlps  wenpabl  M  an  ertide  of  rant  tothcend 
ef  the  eeventeenth  century.  The  spsmttity  toboat  WO  boshelft) 
1st  han  been  applied  as  faod  far  cnttteu  E(p 
'  tealc^aoe  at  that  pertod,  how- 


mine  whidt  nnlbmintolv  teal 
every  egrioultosal  brandi  of 
his  Important  ebjoot,  toalead  o 


_ipartant  e 

Ibare.  wbdiy  abando 

The  eultivatlan  ef  tomlps,aa  L , 

trodueed  into  this  district,  flmm  the  county  ef  NoeMb,  I9  tha 
toto  Bart  of  Ftodlator,  about  Um  year  1760: 
.  Wbai  the  artilli-ial  giaeses  and  hsabaga  fdanto  wen  talM» 
4nced,only  regular  gardenan  wan jmpleyad  to  sew  tbcm  a 
now  oonmMBi  conntrr  operatlvea  pciRain  tne  cpaiMien.  P^nr 
onhards;  appka  toipusted  from  Bngiandj  a  few  natural 
. .  ^ letWdal  ptontatlSmrin  g 


be  observed,  tiias  to  . 
every  description  of 


e  artUldal  plantations. 

ttk,M  hiAneAlwroonnttoscf  thenerth, 

" aittrted.andsndk^ 

hitoaiiia,nlanlhM. 


,jfwmai^to_,  

(Sw^rrnST.)   Thenleageoddeela 
tgtbeeenri,andk    *  ~" 


900  to  40U  vMn  agn, „ , _.  

<ha  tanlps'to  thli  Usnd  speoiv  up  aamully  to  a  thick  bed, 

7854.  The  shiref  of  ROSS,  NAIRN,  and  CROMARTY  are  three  1 

Ulning  «,S04,800  acres.    The  soli  is  In  general  light,  sandy,  or  peaty.    

found,  but  only  building.«ton«s  and  lime  are  worked.  {Xackemit*i  Generai  Fiew,  18ia) 

1.  PlTOMffM.  I  kifawriedge  0^  the  ffto  e^  ^t»k«Mt»M»  to  i^—te  wid  elhnr  nerih- 

lslnfewfaid,andttileftatoandarwentbntfeweh«igBB.  |  •R>eamAas,n»iouslytolherebdUmtoaie 
Then  annnasvnn  «f  tofemaliaD  feom  which  a  pnSas  |  dsdndi  bntlkom what  Uha«  bean alnntfaat time, ondl ahem 


e  adjoining  mountalnotisdlstilcta,  coiw 
.    Minerails  of  Tarioiu  kioda  have  been 
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17tt,  k  My  wattHfU  eaMhi4cd.  Ihie  i«Hr«ltanl  tnnwld^ 
w«i  Mlthtf  Mtt^lH  fiM  nor  d.virad.  Tb«  lodg  af  WMimmiWiK 
wMshhw  bwn  pncited  tai  tbcM  coonliM,  and  InMhorMrti 
•r  tht  *'y>'r"«',  and  which  hM  bMn  huid«l  down  ham 
ftthOT  lo  MB  tir  many  vmcntiom,  la  MlU  to  b*  fiMoid  In  Uw 
midai  of  Om  om*!  hnMvvcd  dlsuicu.  W«  illU  m»  iha  arahic 
Iwd  dMdad  Inte  maU  croAs,  and  bmrj  oT  Hm  hilla  occnpiad 
aa  comaaonc    On  tha  wnl  coal  paxtkrnlarl;.  tht -"  ' 


l*«ad  an  tha  dlrUaM  latvwn  1 


•Ma  paftiaf.orthclaBd,ca|Mbleoro 
iMalaH;  by  *•  Inrtnlwaara  of  tb» 


ofcnlilvaiiai^,  la  thna  • 


_      I  af  thr  nadva 

the  wU  aToB*  iaid  la  dug  amty  to  ba 

and  cnip  mcpaidi  crap,  until  the  land  rtftuaa  to  yMd  an* 

flhtag.    It  ia  than  alhtwad  to  taat  fbr  a  ifaiw,  and  iha  wacda 


. j>  aaidtlab.    Hwrh,  w*  mat  _,^ , 

rf  gmnlBt  bifcra  dm  wlnlilw  t  «•  cmmi  laMflaa  It  w  haw 
baan  von*. 

8.  Bmildinm. 

Tha  aM  hlfriilaad  lianTrj  mn  vnHcndly  ID  a<  maiiamilalart 
ThrjUTtlnihamidM  of  filth  and  ■Boka;  that  la  thair  diaioa. 
B«i  ghwiiM  fcroM  ha*a  boan  laid  o«  on  a  pnpar  acala,  and 
aw  iMii  apiail  by  aubatantlal  and  weM.iducatad  man,  w  find  tha 


d  by  subalantial  and  weU-nha 
■  and  oAi'aa  handaiima  and 


«d!wiil 


who  vliJwa  to  aaa  hh  artata  rapidly  liuiitoiad,  wlU 
Mo  buUdlnir>  at  hia  ova  aapanaa,  bofiMvlw  taivitaa  a 

rd  tananc  to  attla  span  k.    Tha  Intonat  of  hla  BMsay  will 
alvamehaaAkllTpaidi  and  If  the  landlavd  mnm  thM  tha 
f«  ■nail  ba  maoa  at  lha  matnal  azpanaa  of  himdf  and  hla 
will  thriTa,  and  tha  Ibranar  wia 


MwiUyalAadthanMalvaa 


JbrtaMa,  to  tha  Bianlij  of  i  imH  la labaartlal  *mmMt,  O^c 
faitfMkptManl^SZaa.  Tha  dwaUb^  of  ration  aw  not 
want  than  thaw  of  lha  oaUvaftnutoa.  The  lamo  nwr  corrn 
i»an,woaBan.chlldi«B,cattl«.da|%pl0.paaltry,4kc.  Itrowat 
alRad  icraat  plaaaaw  to  arary  lorar  or  Kb  countr;  toobaarra  lha 
naat  cottaaaa  that  ara  ■fccUng  in  evcty  part  orthaoawniiy ;  bat 
It  wttl  balanf  en  tha  Paopla  will  laani  tha  oonlMrta  of  cieaaH. 
Ba«  and  tha  oao  or  cmnuwys.  la  many  piacca  where  ihow 
have  baan  oenatractad,  the  people  do  not  oaa  tham,  bat  prate 
be« akhw a  hole  In  the ra# ordSehfwe, awl  llghthv  tMr  fii« 
ontheftMT.    HBMkc.thay  «y,koepBihem  wann. 

The  irmpaWw  and  oitoMmaiuept  of  laid  la  tha  aama  m  hi 
atharmeantataidtatvtoto.    HeoM  ipate,  cliia«y  oato,  ia  raiaed  hi 
the  lew  grouada,  with  reot  and  barb^na  cfops  and  the  pMisraa 
""         '  '    "*""  '^~    -"        '    Mtle  and  theep.    Every  Im- 
propriettnt  and  aalliihicmd 


are  devotod  to  the  btec^Uiw  of  a 

fravcrocnt  to  tried  by  the  principal 

Aman  ftoto  the  wirth  of  (Ksetla 

tadooadtoieitl 

raato.    Fromth 

■oonar  thea  tht 

which  they  are  apt  t< 

Whea  a  tcnt-paynifi 

than,  the  erne  to  vai 


aatlTO  ftnaen  take  an  e , 

thea  they  woald  flrom  the  operattona  of  proprleton, 
-w J .._  .,  ^  in!i\om  value. 


•  to  vary  dill 
r  fcwt   but  I 


dlllbitM.  Of  woods,  ia  thto  dtotxirt. 
at  many  plantaUaaa  have  been  lately 
JMnUenianli  «ata.emctolJy  Lard  8eafcnh-W.  Jn 
IdXI,  Colka  fiackenaie,  Ba^  of  KUcot,  planted  «00  acra  wHh 
MOO  treet;  the  Mrls,  oak,  Hcotch  ijne.  larch,  alder,  Urch, 
aUi.  and  MOa  amamaoMl  tiaak  (H^AI.  tec.  ZVwm.  vol.  vi. 
p. »».) 

The  fTM*  peat  rand*  In  tttia  diatriet  have  been  made,  fai  part 
by  Rovemment,  and  In  pan  by  the  pruprtetoaft.  Ilwre  to  a 
cotton  maauibctory  at  Creoiaity,  and  the  rapurtoi  ■uaeats  the 
Idea  of  roanafcctaihw  tar  fram  the  trunk*  of  fir  traca,  Ibund 
bedded  to  aU  the  moMto  of  thto  aad  other  highlaad  dtotrtcto. 


78S5.  CAITHNESS^  d9A,fiB0  acres,  three  eifrhtht  of  which  to  deep,  mony.  and  flat  moon,  corered  with 
besth:  three  eighths  mountAin,  raoor,  and  tonie  hillTPatture ;  and  the  remainder  in  cultivatable  land,  Uket, 
&c  liicre  Urery  little  wood,  eithernatural  or  artificial;  but  eKoellent  Ume  and  freestone  On  the  whole 
It  U  one  of  the  coldest,  wette«t,  and  most  dreary  counties  of  Scotland ;  and  is  in  no  way  remarkable,  unless 
for  being  the  scene  of  Sir  John  Sinclair's  practical  attempts  at  improvement    Of  thcae  the  chief  • 


have  been  the  enlargement  of  the  town  of  Thurso;  of  which,  and  of  various  other  schemes,  ample  in. 
formarion  is  given  in  the  report,  and  in  a  number  of  appendices  to  it,  by  Sir  John  himselC  {.Hendenam'i 
Gtneral  View,  1812.) 


1.  Propertw. 

U  to  a  *w  haadt,  and  the  Iitoh  practice  of  tai 

iata,and  haa  eatotod  from  time  Immemorial 


to  the  cooaty. 

Tli»e  tarkamen,  aa  thqr  are  called.  Kencraily  occupy  a  pwt 
of  the  lead  themaelvea,  and  suhJct  the  remainder  to  dwanall 
mnaen,  ftw  a  oenain  monevHrent,  payments  In  unto,  euatoma, 
and  larvke  (the  latter  to  many  caaaa  unlimited) :  w  aa  to  have, 
upon  the  whole,  a  surplus  rant  tat  the  trouble  and  risk  «f  noo* 
wartaf  their  lac^-fento  from  the  aub-lananta. 
A  Ibw  yoanft  men  fram  the  MUlh  of  8ce«laad  have  bann 


a  purpoH  of  Introdudaa  the  practice  or  modera 
Mae,  from  thae  to  tf me,  have  lakea  fbrma  to 
-  Jt  whether  Iheir  aiptoaltural  skltt 

ctol,  or  thto  they  did  net  nadentaad  the  mode  of  1 „  _  _. 

adapted  to  thto  cold  and  moist  cHmato,  thry  have  neither  to- 


The  principal  temen  hi .  

oent  aentlemaa,  who  have  been  far  aama  tinia  In  the  army,  or  M< 
lowed  other  avocations,  either  to  the  southem  counties  of  Soot- 
land  or  in  BiHdand,  who  work  their  fiuroM  upon  the  princlplea 
of  modern  aancoltan,  aa  practised  to  tlie  soothem  counties  cf 
1,  as  br  M  the  itato  of  the  cooaty,  as  to  elimato,  roada, 
of  tanproveroem,  markets,  fcc.  will  admit,  but  at  a 
aapanaa  than  to  done  to  the  aouthward.  and,  of 
lea  bceeOt  to  dwmaelvaa.  Ia  feneral  they  hava 
other  aourocs  of  lacame,  which  enable  them  to  live  to  a  social 


tatorlrly;  they  an  better  educated  than 

flumcn  pajinic  a  similar  rent  In  En||land .-  aaricultuzal  know* 
'-'—  -'-     ■•  —  •        n  circulated  amonot  them. 

'temen.  with  butlbw  eaccptlons,  an  ta- 
lous,  and  moral  to  their  behaviour.  Th«7 


ledge,  therefen,  to  aoee 
The  imaller  claaa  of  < 


_  _.'J?£2tr~TrSl5^SS??J5rS5^  ~5r  »?.>?.  •ik^.-*.-  u^Viis*  is?s,^: 

better  cropa  on  their  own  tains  than  what  to  ratoed  by  a  ahallar 
dasa  cf  the  cooaty  tarmcn,  who  have  never  been  oat  of  It. 

785&  SUTHERLAND.  1^,000  acres,  chiefly  of  mountain  and  moor;  and  a  climate  about  a  forC 
night  later  than  that  of  Edinburgh.  The  greater  part  of  the  county  Is  the  property  of  the  Marquess  of 
Staflbrd,  whose  astoni^ing,  masterly,  and  successAU  improvements  have  twen  amply  detailed  In  Loch's 
work,  fhmi  which  we  d«rnred  so  much  Information  for  StafRmishIre  and  Shropshire,  and  to  which  we 
again  recur.  {Hendersm*i  Qeneral  Vkvf,  4c  LocA's  Jmprooement*  qftke  Marquns  qf  Stqffbrdt  4c  1819.) 

Tlw  etimtft  rf'  HuikfTiaaii  hire  <jnh  WrXf  uiuVrKniir  that     acTMS  flw  Dornoch  and  odww  ftMia,  and  the  tetol  want  of 
cf>uij^  vlhth  N-jfui  HI  <^v         —.■■-■■  ....  ....    .  ...  ---... 

"""       jVll.    TTiU 


Ulrlf    uiuVtrnnr    that 

hi  ^MUndi  as idx  batk  «»  t lie 
n^tf  HcfiTj  VJL  TTiU  [:li^j^fB  hid  Im  la  ntd'^^  ■>»  ^t«- 
■I&  aTa  fulddJe  rUiia>  In  iJk  tirj^itirtitw]  M  iJm  batnp  mad  ilie 
■Vtofaip  up  i<  the  PFil  rW  o(  ihfi  commudUT.  T[ut  r.lyct 
Wto  gndoally  itnd  lurrwvfUl}  ai:v"innvli«h<Hl  in  raiglanid  h\  ite 
ttolto  of  Qa^tn  EUiabMb^  eml  in  the  »wlh  of  l^nKlanl  >  to 
afttr  Iht  Hten  vt  Om  i«#  ktoidoinar  bai  the  birialaiMi-.  or 

' " "^  '"  " V*  toidetweirt  no  di^ie  till  rhe  dii^ '  a- 

Tj  sad  thai  ahallikMi  af  ^  hefilal  'te  .<■■'  b* 


Ijw^  Mmt  BMcrd.  Omm  on  the  mtk?  Ir^illiw; 


le  tu  iht  Tueihf  in  I'i^. 

,.     a>e  hi| ^ 

mi  PM(*4  Owm 

of  une  land,  tlw>  brcsn  rAiitiif)  tc  slijm;  i 
LMtn,  la  be  nt'CTipisd,  'ilh  Utt  tl^nr  punuli'^t  1^  **^^  ^^''*  '■■    ** 

Buutl".     I b  ar4iTi  hoWwTcr ,  trt  ^iHluJee  tba-4  profjeniJ'Ut^.  ^  id 

■        "■■■■-  ...      mpl^al^i^j,    dlWefTpLtn     m  »LI1    :»> 

nv0T  iMf  miaift  t«  thai  mthli  of 

.....   b«^«lrcittotis«u«*jKMl'(Vwn^r'  ^ 

-  fhoT  eoald  d*rtv«4ll*  gAUtwl;  in^sen*^    l^o^ltli  tn  Uih,  ^'  la 

waul  hand  Jti  h  n  i. 

tf  ffMUcUI  at  wool  bj  itv  Kiv  ih 

I  hlifliiartd  prepTimtm  14  ht  bJ^t  l.i.  Is 

.    . ,. ._ they  aver  hAi re  |iniduc«^l  id  h  lu 

Uraa  In  liinr,  ill  tKv  kovitl'i^rrii  xcni  icntr^d'  td^liluiiiiiv  ni-  to 
abaot  ih*  CurirrrwnH7.«i«it  c\f  [Nt  J'Trrtch  lti[ilut»<7n  mil  :  .  *( 
altrim,  hpwevef,  wMluwl  scrieHU  ichtot«t<Ce  on  tim  p4rt  i.>l  nw 

'^tC'— rtfWra  kigUmdt  alU  nmatmtd  i»  wmkna  fktl  ekmm 
iMtkthtrtMqftk4idai>ikaimbmimmdofM,    InthtodtotrSt 
it  naturally  Leaaa  to  be  fcUowcd  to  the  oounttai  altuatod 
•m.  to  thoae  Into  whloh  H  had  alread]  -        -       - 

lUMs^bln,  accordlnely.  It  1  ' 

I79S.    The  dtosattofictlon 

■wet  serkNis  ■'^'*7>  *2^F ._— ... 

and  Mood  was  Aad  befcra  quiet  was  natarad. 

time  and  1815,  the  uraatar  portion  of  the  county  of  Sotherland, 
bdonitlnit  to  Lord  and  Lady  Staffbrd,  was  arraneed  accordinn 
to  those  ptons  so  universally  adopted.  Thto  aariimt  condltian 
of  aoHety  prevailed  loafnr  on  the  estate  of  Fatherland  than  to 
.■nyaMHr^artaftho  ldaBd,ea  acooaai  of  its  difltoult  aooaa 


Ml  already  baaa  to 
a  undertaken  on  a 


roada  to  tha  county   till   1809.    The  eatatt  cf  Sutherland 
U^.  1131.  a,  a.o),  hcludtogthebarooy  of  A«jnM|l|.S,  *),and 


lato  purrhaaea  made  l^t  tha  Mi 


Marquees 
wethanS 


laajm  i«,  v.  v/,  ana 

of  HtalTbrd,  npto 


1819,  WM  romputad  to  oa 

estate  of  Lord  Reay  (r)  to 

purchased  sonae  time  affo  by  the  Marqaeai  of  Stafford,  and  an< 
acsad  to  hto  own  eauito.    The  residue   '"'■  ^.^  ■ 

diir 
I 
the 


e  of  the  cooaty  beloii||B  to 


Tel 
brii.. 
Ed.  . 

toM> 


■  ,n,  i'rui  ni.*u-  ni  fiiif  [rii-K(  |>m'&ct 
'  I LiTiTihrvi ti^  iVaulf  And  l^nxKtfAlli 
<Lmt]i  uf  >  Lii  t^H  T  E>kmt  :   ■  Wti  «ii:«{|ml 

.    IK  iMf.  .'iiij  t  nnon  rlTM^     TTh"  Iho  vriTirin^t  ofc- 

.  ihLO«  rucdUi  had  (If  nmicad  with  uiri  iu  t^bnrinant 

.  whdth  mnx'  onrvii^nHVI,  hy  itit-  t*n  f  M In <7f  tkTnn  b 

I .  I.I  4Jid  aTLnh  Plcwl  12),     The  fnniirr^tip  d^I^bI^t^ 

'  '  I Wt Jti  Im  c<  c^ataklvtmUe  triomcn;,  Lriiin^  ntii  uf  i£ie 

■  ■:  ikv  cbannfel,  bb4  tbt  wfnl  of  a  prvpn  fMi(i|lH|.[i  m  gti 

iMi^tTuct  a  hcidM.     If  ihn  \kik-  vl^n  had  bem  foU 

rtLu  imUDPf,  which  hoj  be«n  adopted  «n  the  twd 

lumdi,  of  ^taSfAdlnt  lAThi^  Tirtlhi  at  «hk-h 

toi  and  buMiwa  a  ri^vr,  ii  v  liuM  hii^  t  fia'rU-d 

n  much  Into  ilia  haerlivr,  ah  to  cnantrrtnibmrv  tbm* 

:>  1  «li!|rb  aiT  at  ail  C^in^  obLain'  il  tnr  iN'  uiMilutiiifi 

' i: I '  ID  the  |da»  «f  Am  toAiff  [vrfn  1  Uirn  which  can  !■« 

<1,     Ta  afuld  ektUv  of  ttww  InnrrpT^JirieA*  B  Ti  ry 

ir^rriji  t!tM'm^t9i* Ikilh^^^  tn**^'^  JEn4  ihr  tnirlp^rr, 

.  -.iiilrrTTilrKd  to  ncnmoitoWl  tlw  i'mMniriJofi  «f  an  iiwn 

I  t»urn:fiuni  dhi'hfnshins  (tJee  an  rTHfniVl  rlvw  In  ibe; 

<"vt\  af  BortpT,  a  putqL  whiTE  Ihu  mih  c 


...      .  n«rTHWI  (tieJf 

r^lMi,  BtHliitifi*r  Thkh  kl  'K^n  rmpindi,  tbcnftii  not 
II  rthrV  Akwtimvuinm-  TTiii  itniaurr  roirtkm  rf  on  »ui!i- 
ii.li4ikh.iiipi4,  «lth  Iwa  mate  4ryhm  i-^  fifty  ind  titlf  feet 
Ml ,  T'  -'p^rUifl^;  ud  olH  Irtn  arch  <^1^<Q  r«:4  »psTi..  Il  cdM 
13,!i :  E  /.  lr>imi  Ihla  cHiiat,  the  herilnrk  nf  i^uihiri jnd  hatr  ^nm* 
sCnii  h'fl  ^  it^d  H,  {]  (a  T«ifuc  (r>,  iha  toai  uf  I^ord  Reej, 
sltunri-tL  u|H^  the  Nrtnbtvfi  ficv^n. 

hi  I  film  ■  plaren*  ihtnie  »»tli  trr  ful  rhnraidi  ttw  hardasl 
rocli  111  jifhi-rv,  iliim  ajT  otiUrrt]  (n  |m- Hippiir^  on  ^ulvarLi 
ofsti' «i  TiiiMinrT.  Iljpmt^i*^  iJniJrLi  Eo  piwtivl  Ibcni  from  tb^ 
mounU ji  HowIit  and  priiii|[f*  an t  lha  hinonicnble  tmama 
llia(,T|ulL&dmtehJiViiBevarydinctlvi|ani«{iilEii4-    Tittm 
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warn  tm  tUmtiA  dt  1^  mmdmtkit  mmmWk,  mdHm^m  t  ltww*»k|gi  vtAamudm  — dh.tw»  toli||M  imnrfiihn  of 

^wtaniMhlp,  tp  flit  ttw  hnpfaiHy  af  ttw  <wwbH.   K.  I  on*  irdi  ST  taitftm  ipai,  At*  of  twntr  Art  tpn.  duw  of 

tUi«winiotthkintoMtlUB|(a|wlmarTWv,«(i>MMOkfit  twoptyJbor.  da  of  tmiSip,  two  of  twol^liwUw  ■■in  iiHmh 

vpaM«htrvq)oat'iwAtoAoqrnt,adtaiMWi«rft«lr€lziaam  of  laibkv  dlincMloM,  voidd  bo  lofyidL    Qa  thoBulfci 
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HORTHXmV      OCXAH 


FKudIt  iTi  A  nimiliR  (rf  ptic^  It  Rn  ETiiirmtnia  ^irjpp'ir.    A*  on 

iltrjM^  *n(i  Krrint*'  ilMr  fa].  Mlh  *  l^nitT  <^'li  **■"  ^"'■'i  W*»-- 
Idktii,  aHh  rnocalil*  furttUun  furfrntl  ni'iiiliiTni  ^l■]^  pttm-ipai 
iTTvtranc*  1  li tn  &  vn^ll  pirlluuf  1^'!,  imulL  room  iO,  hkchrn  {jii, 
ti*rk  klEchcn  Ahd  vTTAiiEi'  ftttr  <^?.  CH«f  *r«  n»B  tiwlriioiBi^ 
Mill  nlifir  nrroti  Hit  brdi^i 

ef  Halhwiuid  Imai  fawriAiihl,  Ln  HUfid  of  kit  iTHUt  Lin^ 

■U|l«lor  in  VK^l  rowdv  iTi  KTiKltUtLl.     ^nul  nvinir  Hs   Lh« 

pod  Ittvpluiu,  on  tfw  an«  hand,  Aitd  uf  ^'mitl^inrki  ^m  lb« 
irfhiTi   Ihc    ume  tPcnfn't   tlKrlr^  H^f  CnruinlUtltltJrtli  tiO« 

«il4»,   fmn  ihf   tiLirKK  4ir  Invtm^  m  th*  invti  if 

if^ql11crlj|[ki  ]  And  )i#Tr]cmil7  |ci  i]i<-  rnu  l^H  bul  rivn  « 
«miiJI  |toTll4»i  «f  thjrt  WW  bniuRtit  tnto  rulU  ^  itJjtn . 
E*fh  *>M)f*  ii  fHnpri»l  I  If  the  futn^silwi  maT  b^  ilh«1] 
vlth  ■  nainnr  bonier  or  KTbtJe  tunil,  *hJ^'h«  4in.  Ihc 
frwili-wsi  tEwT,  oilvnili  ftum  a  fitw  hutiii^  tirtb  Id 
KtHMil  Mie  rnltv  tn  bneuLt]i>  ilie  ihtcHor  cnp^Uu^llj^j 
of  mfiuitiiicKi^ 

Thtlwdi  wen  let  ta  Mill vtvin^  M  In  IrHvMl,  tUI  In 
ItilW  ttmcii  whMI  a  rrrLnm  di]flT^irt  wwi.  |it  lo  Lba 
wKola  hady  rf urhirtti  TT^(Limt  in  wuh  '*  lo*ii cr f o»n- 
Miit^n"  tho  bvun^l  tliemirLTiT,  L-ofi,iDl nt] t  md  HTcrallTj 
fnf  Ihv  |MjniHini  if  |h*  whole  Tuit.  ThD  liind  wiu 
hol4,  u  Ft|trt«A«d  Ml  fkCAitnuli "  mn  rt^j *"  «  like  cutti' 
luan  [>«>ti)  IvtA  hi  Kn^luidi. 

Thv  Eflect  df  ihU  AiTvninnRit  wuio  vHtterthlckl;  i  haidj^r 
tiuL  ndt  An  liictit^Plnq*  racf  nf  iK«fi9«  uji  iK*  KLrn^,  ^nd  fiTFT 

C¥t.f7  *pat  -which  rutdd  b*  eultivai«Ji,  luid  *i^ll■^  ccmld  »tili 
a.rLji  Thacu^c  of  «ijcrrw  Ei«  ji|r|ilii<tt  re  rUtbnif  a  nc^LATletus  rr^ip  (^ 
inrcrioc  iHtk,  tit  «hkil  Ibn  Uiknl  ihtAf  e^\h,  atwI  iif  bcrri 
fnjm  ^liich  thff»  clhiUlHl  ibclr  w hl*krv ,  w]d<Hl  b«i  littlr  lu  th* 
l^Mlii'rtJ^ ,  vid  Fcnilrilmlrd  Tunhin^  iw  Un?  wi**] I'h ,  nf  thp *^i pH*. 
Im|iAUmt  qf  rcftular  dthI  ctTa>?aiii  totIi,  ill  tht  Y^ta-^j  labour 
WAA  abaiidonKt  td  i1i«  woiTH-n,  v}nn  wrfT  nn[il4?.td,  i)L-CilllMI> 
all  Tj  *Tm  In  ilr*|H^n|(  ifir  h>trr'mi  iq  cr  «*t  In  iht-  tcr^^ 

labalUi  thrij-  hur,  m  pi  in  their  i"**!!  for  furi,  or  in  pvf 
frmr  *nj  td.htt  iir{-^iimiMi  lalMnir  of  Oia  LJnd,  tlic  men  were 
#*er  resdj  tn  ajwi1*i;  hut  Ihe  pr™i  irupwiEini  naf  thrir  ibme, 
vhrn  mn  tn  thr  pan^uit  of  fiiUf.  nr  nf  ilJcfTiJ  diiiiLlATJ  im ,  WM 
■.prnt  lq  [AdrittTi^ix  And  hlwt.  Thirii'  Tn^i*  vrrri^tllc  fOrOt 
f rLiMTAble  dOK^itJiVI .      Thr^  Wctt^liU'lt  <i'  tUjt-,  dup  ^<fiCTt  itw 

nteAt  valuAbt?  |«rUeiu  rf  Ihr  niEnmiain  *\^.  Than  rw-i  wm- 
MMoil  of  iIm  niiM  qiAmillj  wUek  woi>ufp«ted  upon  a  fod* 


woodon  fruDOi  oomlmctM  oi  cfookod  tunbV|  lolow  from  tho 
luttunl  wooda  bolonglns  to  tho  praprloiar,  and  of  nKOi-flr  du 
from  tho  poot  bop.  ThoahvaaoatbajraelcctodwoawiUaemV 
on  tho  oiI||0  of  tho  colttTOtod  land,  and  of  tho  movntain  pm- 
tuna.  They  were  placed  longthwaja,  and  aloptng  with  tho 
declfaMtkn  of  the  hill.  This  poaition  waa  cboaea,  in  ordir  that 
all  the  fllda  ml^  flow  from  tho  haMtarton  withovt  toMiJhm 
1132 


i  port  of  the  owner.   Under  the  nme  roeC 

„      ^  ..  the  lamo  door, were  kept  all  the  dumiertlc 

antmali  bcionglnii  to  tho  eatabUahment.  The  «pper  portko 
of  tho  hut  waa  appropriated  to  tho  oao  of  tho  flndlv.  In  the 
ecntiv  of  thlA  upper  dlvklon  waa  placed  the  Are,  &ao  anoko 
from  whlA  waa  made  to  circulate  throuRhoot  tho  whole  twH, 
fly  tiw  piunpQM  cs  ootiTvytnip  oMit  Into  itt  flDTtiMfC  WBtwfnitMfc 
The  eflect  bclufr  to  oorcr  ever;  thing  with  a  Mack  ffloaqr  to&U 
and  to  produce  the  moat  evident  Miuj  to  the  enpearanco  and 
ty wight  of  thoac  moat  czpoaad  to  in  inffuenfOb  Tho  floor  waa 
the  bare  earth,  except  near  the  flre-place,  when  it  was  radel* 
paved  with  rough  atonct.  It  was  never  levelled  wMi  muob 
care,  and  It  aoon  wore  Into  every  iort  of  Inrauallty,  ai  i  nwUnfl 
to  tho  hardneaaof  the  rcipectivc  aoUs  of  wMdi  It  waaeoaapoM. 
Evcrv  hollow  iiarmed  a  nceptade  fcr  whetover  fluid  hafpwii 
to  fan  near  it,  whore  it  nnudnod  until  afeaertied  by  tho  eaeth. 
Itwasimpoadblethatitriiouldoverbecwoptt  and  when  ito 
accnmuiation  of  fllth  rendend  tho  plaee  unlnhaMMMo,  m- 
athcrhHtw««nclidia1lHTkkBiijirdir«M«Ni  TU^m 


Book  I. 


AGRICULTURB  OF  SUTHERLAND. 


lldS 


IIM  **  IP*  BMt  Cray. 

lli^  111  rtMifcwiTiii  i  ml  11111  liinMirf  flii  irfn 


Arrv^Hnnti  «hkti  «■■  c»li ' 


^1  Li  ta rtt    fclWWU  lh*l    l^  l»(3rf*T»  *f  tK*  Two  kiniplwil If    ''•>• 

tiilii.Lj«ii^  til  a  [■luiitTLitu  [t^uUHtiFi,  v'Tui,  Jn  ll»«ir  |iut  iMi, 
oMMwrs,  Mid  nMnl  ■tmctart  of  HwUtv,  ban  ■  eo— Idwibto 
MwnUaiiMtotlMlwhicfa  oliiMl  in  tiMhWtUiMliarSealUiid. 
Ulwn  th*  vnion  of  th*  crowm,  and  Umh  wbwqvcat  tnmao- 
tbwAvlilehanwaMaf  tlutrr«m.  nodovd  the  male 
■f  that  lrawn«l«  yofmlttkm  mH  cly 


tottK 

n 

It 


|ifvprtttnr  la  vbdm  tSw  laud  MoSAd,  (Im  nopb  kvi« 
'x^.  hM  iH«  [i^i3HahbBwirtEiff^T*M  vHhifant^  t^^tba* 
'-  -  t  ln^th  rfltm  prD««d  bf  Uw  Qp«iiencii  ^4  iM 

.    ,  <^<  hi-H:'J4tiil  w«n  iqiuE]  1  veil  c&l^ cilaial  b* 

....  .;^    13/  ^^t^h.^tl.>lh] .   ti*i'(«    tii   Jjt   *HTfi|i[J    I*   Ow 
'    J  iv  lU  1*«  ui^  i  un^i^itrif  iiirc-ntrt>4  bi  ■^rni  vf  th* 

.:  iTkiM-h  B^crr  tnnlpratt  &Vm  Ujl*  lattff  d£»lTk^ ,    k  WH 

•  '.  1udht  ilut  UiU  rcviit<  invt^'Mro  tvitcr  Ekf^d  Am  ifkii 

k.  aIJ'I  r*-  'nk#  Ibfliirtiif  eiP*ubM  jiT  Lt»  Tm  voMii^  ea>- 
-ULI  ftirtti^r  Id  iJ>kictrK.ij  »aid  hpLdi  iwt  e^cri  vwtfaF' 
'  <rj  iiji4>[  ihf  Hui>«  dWFW  «hkh  hbl  ln:iiB,  jnruMd 

^  >«•  Ln  ElvLt  ^m*  PCndW^-  f*WifH»  bn^vhd^  |]kr 

'    "^  thHr  hii'wi  UflinHvf ,  tlwT  aHild  ^Urtla  & 

.rriiga«>v.L.  iifvii  Aid  Id  Ih^  tpmuat  tamm  nf  n4UiA«4 
rtihil  tkJinv  tl^^  ■hi>uild  not  1im]7(^«^  bi  ihf  re<.unvk^ 

■'"■"'"  ■     my  f|q{  inuymLidiD&, 


M<«VMmr«/  i(/-/*«rn««  w4<  Itiu*  iVr^nd  '  -  Ir  bwJ  Nmit  Wn. 
ullPtnnti  kpFMlt  of  ILkh,    TKrt  onLi  lutDt-ieiiT  Rkt  ihi?  LHTiutiHii'LJirrii 

lif  llir  Lnun[ir,lqiT  ^n^iTLLnf    Mito  «  Ujji^ilj,  ^    ^n;  v^lml,  tut 

(DiffFf  di^LtnL  tii4j-l:i>Of    at  tix  t^^^frnt-Mmn  whrti  r^rpl    jmd 

HHra.      Jkililn  i:iK»  mriW  ansJ  ronlMkitql  Hf|ip1;  (*f  whLiP  fi  Ji. 
V  Llh  bhicli  l|i«  Ui'VtY    tfiU*  »l»c'UJhl ,  ihr  fvAiL  Of  .^klUlHTUrMl  in 

ft^pMbi  lb*  mul  i|f  Srot-         ,  ,      ^ 

twn  Uritifitid  put  lij    tMlMV. 

tim  Urn  ifn^nTi  for  tKli  iv- 
ttii^f  dii^rct,  In  unlier  ifa«i 
H  iniithl  W-mr  in  mMsldi 
Wnpnrt^TV^  It]  fvititr^bBl^a 
tc*  klkm  10  tbv  ffntn]  tlwf 
01  l>i«  tofm  ly,  w  i>^  b,  nan^ 
*nt  ^t  m^unuinqui  dit 
trk-u  into  thrtu'i.Aii^,  and 
Idii^irKif^ihfl  LiLluibltantA  l« 

tr*  CQWr^  nr    in    liM  t-AJlrTl 

»>*Br  lb#  R-n^    ^H^rTkJ  n^ 

**iT  LiiiprB*vd  }>^  lb* 

lirik^  lJ  ti|,.r»  f  ^jf. 
1133,  *T  and  1>retlk«UFt\ 
(M  ;  «d  ih#  pisa  uf  B  [ctwT> 
P*"!*  ArfnitiF,  the  infi, 
eh  utl  b(  7<4>i  -ufflf  r.  mii  fc« . 
pUr^f,  Aj-4  (Hbd  fivJ'LLc 
l«LLl4l|xi^^^  »m  ««»<)  l,j 
Jjittf  ^LuJiRbfidp  tfhl  lb< 

tht^  itT  Jrwi*  dT  mbi4T, 

p^H*  of  tend  «t  iJUlrnt  DS 

firti  iJi.TT^  At*  Id  fUlciv 
&£,*  %nlt»  OD    m    Utrv   utd 


Urifiir  In  w  bJch  lit  Ikv  etrpin^4^^  and  ratifh^un  im  ft- 
pnid,  lnd™r'-irf«T,  L] J  ltJ  ih*  ci»t  of  tDiTHrov«7nmU  iio  Th# 
invuJtfti  r.l^^  I  L^l  J  ami  j>Kfh  a/  thinmbLn,  ImmnM*  hiiim^ 
Eli|i|i>J;  Ihe  «ucceai  h^  ^rtuiirJcil  (li*  niD^I  ui»jj;ufa3#  «|i«4& 
tSon^  L  bijt  Tor  iht  •nn-f  tintrAlNiw  ^vt^iik  i4  vt^rtHtofif  ^3aM 
ILmJu  tl-:*!?  ni  tp  Tpf.T  tn^  nt-*  WDrk  oT  X,och  + 1^ bt. It^  *.  «l(m]v 
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78CT.  INVERNESS.8HIRE.  Upwmrdf  of  7.00(V)00  of  by  fitf  the  most  mountainous  KgioD  in 
Scotland.  It  reaches  (torn  sea  to  sea  on  the  main  land,  i|nd  comprehends  many  islands,  whidi  are  scat- 
tered  fiir  and  wide.  The  hills  and  moors  were  formerly  covered  with  fir  woods,  the  remains  of  which  az« 
dug  up  in  all  the  moors  in  abundance.  The  climate  is  rainy,  mild  on  the  west  coast,  but  less  so  on  the 
east  The  soil  of  the  vales  is  loamy  or  gravelly.  The  principal  economical  minerals  are  granite,  lime^ 
stone,  and  slate ;  but  lead,  iron,  marble,  tec  have  been  found  in  different  places.  The  county  is  remarkable 
for  its  native  Hr  woods,  and  for  that  stupendous  national  work,  the  Caledonian  CanaL  Iroprovementa 
were  firnt  commenced  about  Inverness  by  Cromwell's  soldiers.    iltobert9(m*s  General  View,  1810.) 

•  Mmkcd  tbiM,  the  mOot  wUI  reetivs  w  modi  man  -,  but  Jf 
tlM  lem  Mttit  fUl  in  ▼•Int.  the  dmw  wlU  mtt  ■  ndacdoB. 

Shtep  art  •stcnalTriy  nond,  aodMncnOb  of  Um  Uuiau  or 
Lammcrmulr  Maek'HioBd  mtc.  Th*  Clmiott  an  sIm  tot 
praraicQt. 

Bona  •iUwr  the  lUUiv*  ponj  or  impcowd  bnads  firom  the 
low  eountrlii  &ithc#  MNith. 

itow  art  firequant  In  •  wild  ttata  In  all  ths  «oo4y  nd  vana 


1.  Property. 

Infcv  hand!  t  lanMt,  Lar 

•  only  nnhlnnan  Who  nridi 


In 
<haenly 


Lacd  IfaodonaUtortbaUaorSkTa, 
■Matin  the eonnty.    ThamoontaJa 
■win>  m*w  Hvs«t  via,  at  fai  ilinllar  eaMi.  rarten  by  mllai,  or 
liytfacnunib«raf»haaptlMvaf«Mppowdto  cairy. 
S.  Gardent  and  Orckard*. 

To  be  fcaod  In  a  firv  plaoa  ;  and  tame  oUpear  trtai,  planted 
bytheroonks,  are idll  In  a baarInK itate at  Beanly,  andoneor 
two  other  places   There  Is  an  eacellent  firult  and  totml  tree 


Biinen  atlnvcmew. 
d  floods  and  PtantaUont. 


t  the  Talley,  and  made  choice  of  a  noitha 
birch,  die  haxel,  and  the  oak.  occupied  the  i 
emy  district ;  while  the  aider  and  a  few 


of  the 

noithcm  ex- 


The  Scotch  pine,  far  the 
aouth  tide  of  the  t  "  -  — 
pomre ;  the  birch, 

eit  ride  of  ewty 

ran  along  Uie  itrtamft.  Not  onl;  the  continental  partt  had 
thia  natural  mantle,  but  the  Uianda  of  this  country  appear, 
ftom  the  ftagmostt  of  tiaei  found  In  the  mowea,  to  have  been 
atiome  nanote  period,  moitly,  if  not  wholly. 
The  only  remains  of  Rrawing  wood  at  present  m  _  _ 

at  Pottna  and  8'ate  hi  Skye,  andalittie  in  the  Island  of  RuMa. 
i  or  Icllcd  to  m^  room  fer  men,  by  en. 


Trees  vers  burned  o 


, .  -ir. Btoaether;  and 

the  natural  pine-woods  of  Invcnwa-dilre  exceed  the  quantity 
vine  naturally  In  an  the  rwt  of  DrltMn.     In 
__^._ina<r  afeMW.  It  b  veaoMad.  nnon  aathm 
becal« 


hluralpine-^ 

of  this  Wood  growlnc  naturally  In  a)  _       _    _ 

Stratlispey  atone,  It  b  repatted.  upon  avthority  which  cannot 

a'Ifd  Intoquectlon,  that  fiftean  thousand  anrtsof  around 

'  with  natunl  (iis.    On  tha  south^sideor  Locliar- 


kalK,  of  UlenaMTy,  of  Olennaortsien,  Stratl^laa,  Glcnstrm- 
nuras,  and  at  the  head  of  Lochshetl,  as  mentioned  above,  the 
bounds  of  oountry  under  this  wood  are  nekoned  by  miles,  not 
by  acres.  The  oak  woods  of  this  county  are  not  so  large,  nor 
so  wall  takni  care  of,  as  they  are  In  Perthshire. 

Thcrs  are  eutenslve  Unh  woods,  the  timber  of  which  Is  used 
for  fenclnic  aitd  the  eoanaraxtldas  of  husbandry,  and  the  bark 
for  tanning. 

4.  Livestock. 

Cattle  are  of  the  8tye  or  Ky^oe  hK«d,  nn  i>". .  ^,v^^-^w, 
known  as  (he  highland  breed,  and  already -ii:  i il-  i  i.  .')(i.) 
The  cows  yield  only  halfthe  quantity  of  milk  (I  M*  i  i>n^l..,rthe 
lowcountte«;  generally  flrom  two  to  two  gall  'n  nkl  ,»  ii.jr; 
but  it  is  rich,  and  prodiirtlTe  of  butter  of  exce  ^  n  .  ;  rVut 
dhrasrs  of  hiahland  cattle  are  few.    lite  mi  ins 

of  cattle  is  as  follows  :   When  the  drorcrs,  flr  inS 

Inferior  of  Hcotland,  make  their  appearance  .       ,ds. 

which  always  happens  during  the  utter  end  at  Apni ,  or  th  ^ 
l«<ginning  of  May,  they  give  Intimation  at  the  churches,  that 
upon  a  particular  d^y,  and  In  a  central  place  of  the  district, 
they  are  ready  to  nurcbaoa  ctBle  from  any  who  oll^  them  fer 
•ala.  The  droTcit  sre  of  t«6  teerhiiliRU :  either  flioie  who 
buy  by  commltsion  for  pamns  ef  eapital,  who,  bring^ffldent 
of  their  own  skill,  or  av^wftoni  fatigue,  chooie  to  aemahi  at 
home ;  or  those  who  purchase  cattle  on  their  own  account. 
Bf  nrh  address  is  used  on  both  rides,  to  feel  the  pulie  of  the 
market  at  these  peroehial  meetings,  before  the  price  of  the 
— — n  U  mutually  sattM  j  and  It  mnj  happen,  that 


-, dj  andltmajhaoBen.thatmanyaoch 

...  J  ^T^w^T  ™"?*n8»  tiike  pla«e  In  diiferant  parts  of  the 
highUnds^  before  the  price  be  fewUydetCTmlnod.  Thaanaiety 
"•  foroetlmw 


atTbolh  i^des  is  lome^mw  lo  giva' 
•way  upon  a  conditional  contract. 


givat,  that  the  cattle  are  alTen 
■act,  that  if  the  price  rises  within 


5.  Political  Economy. 

Roads  and  bridges  have  bewgoliM  forward  at  the  enenae 
of  Ooveniment  erer  since  1746,  and  aarUer ;  and  the  t^le. 
donlan  Canal  Is  wall  known  fer  lis 
lanoe  of  its  eseeutloa.    There  are 


magnlni 


As  one  of  die  otilactot  to  ia^praseauHf,  oammoo  Co  tfihand 
Um  other  highland  oounties,  and  bidaad  to  every  county,  dw 
reporter  mentions  the  stabbomneas  of  the  conunon  people.  In 
adhorlng  obstinately  to  old  and  skrvenly  haUta.  As  man  rise 
In  yean,  the  reluctance  to  make  any  a " ' 


strenuously  the  relinqiidshnMnt  of  any  « , 

they  more  on  in  the  cumnt  of  human  life  merhanlcally,  like  a 
wboal,  without  any  apparent  altaratlen  in  thair  motion,  nntees 
It  be  aooomplishedby  some  external  force ;  and,  if  left  to  them. 
sdre^  they  never  diange  thdr  course.  This  prapaisity  to 
remain  the  same  men,  and  to  rstain  the  same  customs.  Is  mora 
unconquerable  among  the  illiterate  and  ignorant,  than  aroong 
the  learned  or  enlightenad  pan  of  manUnd.  By  means  of  so- 
ciety, of  conversauon,  and  of  reading,  the  latter  acquire  an 
enlargement  of  the  mind,  to  which  the  former  arc  strangers ; 
and  If  they  be  accustomed  to  reflect  on  what  they  hear  mnS.  wet, 
they  Mre  slways  more  open  to  oonvtctkm.  When  that  mulish. 
npss  of  the  dlspoiitkRi,  whieh,  whether  in  the  rich  or  the  poor, 
the  uncultivated  oi  the  refined,  b  stUl  the  child  of  ignorance, 
takes  fast  hold  of  the  mind.  It  becomes  so  obatinaie,  that  it  can 
seldom  or  nerer  be  rsmoved.  lu  unlveisallty  wouki  load  to 
Iheoplnion,  Uiat  it  is  an  original  principle  In  the  human  ftame; 
iu  nrogmalve  influence,  which  Incnasas  with  age,  and  the 
apology  which  such  men  urg%  In  tbeir  own  defence,  that  their 
mhers  did  sudi  thingt  before  them,  would  imply  that  It  b  tlie 
cfrert  of  imitation. 

The  reporter,  notwithstanding  the  above  sentiments,  goes  on 
to  suie  that  be  eonslden  that  the  prosperity  of  the  wottd  would 
be  more  promoted  by  the  steadinan  and  obstinacy  of  men  Uvbig 
in  error,  than  it  would  be  by  a  spirit  of  fickleness,  and  a  dtahe 
of  change.  It  might  easQy  be  shown  that  the  real  meaning  t£ 
such  a  sentiment  is,  that  those  who  are  already  prospetous, 
that  i«,  those  who  have  already  a  sufllcieot  share  of  the  good 
thlna  ofllfe,  will  stand  least  chanor  of  losing  what  they  have, 
while  things  rem  jln  as  they  are.  The  prosperitT  of  the  world, 
it  unfeetnnately  happens,  has  hitherto  been  too  frequently  on- 
derstood  to  mean  the  prosperitr  of  those  only  wlio  are  abraady 
prosperous.  This  sute  of  things  b  In  the  naiuial  course  of 
the  progresB  of  society  ftom  darkness  to  light :  but  it  will  pass 
away  In  ito  turn,  uid  the  time  will  come  when  the  prowalty 
of  a  people  will  rmlly  mean  what  the  woids  Import.  When 
this  time  arrives,  whnt  the  reporter  wouU  probabfr  call  fickle- 
ness, and  a  desire  of  chan^,  will  be  found  to  have  had  son* 
share  hi  brfa^ng  It  to  pass. 


ii2?S.  ^li^^^FS^'^?  ,''^!l?*l**'"!*i  ^«  eleventh  part  of  Scotland,  and  the  thirtieth  of  Great 
Britain,  and  nearly  the  whole  of  the  Scottish  kingdom  from  A.  D.  SOS  to  the  subjugation  of  the  Picts  in 
SSl  fK  *  ?*^?  ^[x^^?^^  \t^^^  »*>**  liounuinous?  in  the  northern  parts  "  Alps  piled  on  Alps 
h.^^.ri Jy"***  *"  the  clouds."  The  clwnate  is  moderatelv  mild,  very  moist  bi  the  vales  antf  on  the  coa£. 
r^^^li?  £T*7®  °?  the  elevations.  The  soil  of  the  vales  is  generaUy  light  t  the  minerals  are  ooppeT, 
Iwul,  iron,  coal,  strontian,  freestone,  granite.  Umestone.  marble  of  several  diliferent  colours,  slates,  &©:  W 
li-JrSl»  n  u*-'*  "°^  ri*'''5i**  P"*«">  .  Th««  ««  numerous  bays,  inlets,  and  lakes,  in  some  of  wliich 
excellent  fish  m  caught  The  county  U  in  no  respects  remarkable  in  an  agriculturalf  point  of  view :  it 
flirnuhes  immense  quanUtia  of  catile  and  sheep  to  the  grasiers  and  feeders  of  the  south  ;  and  there  are 
some  oak  coppices  and  artificial  pUnUtions.    (Smith's  General  View,  MMt    mn.  Gas.  1(»7.) 


1.  Property. 

In  the  hands  of  156  owners.    Famia  of  the  smaller  siae 

the  largest  In  Brttafai,  Is  eighsem  or  twenty  In  lengSTby  three 
or  four  mites  hi  breadth ;  several  contain  ftnm  two  to  rix  square 
nilct:  object,  as  In  Invernesarshlre.  tha  faxeediBg  of  cattle 
tfnefly,  and  nest  sheep. 

SL  ImprovemeiUs. 

Have  been  made  by  most  of  the  proprieterB: 


eplaasof 

aregiven  by  the  reporter.    One  iaciicul  v,  and  ooo. 

stescbieAy  of  cattle  idieds;  bnttheelevatiooiaaf  thstmoiuoel 
OethiC^  which  b  displayed  in  most  of  the  modern  Inland 
chSteaus.  The  fin-share  or  Aigyleshlreploiwh(«61g.)%asfai. 
vented  in  thb  county  by  Uie  renter.     ^^^ 

S.  Woods  and  PUtntniiOMs. 

Thers  are  about  SO/WO  acres  of  coppice,  chiefly  oak,  Mnjh, 
and  haxel,  wWch,  belna  now  valuabli  for  the  I«rk.  ifnd  £S 
pales  to  be  uled  as  spokes  for  wheeb.  b  bcginnhig  to  be  en- 


cloMdfeomtheihembvStoMvrens.    The  Duke  of  AfKyle  b 


the  chief  p^dter,^^  hb  lo^  plamajlmu  ars  «f  sMt  i 
—1—  -     J  *     '     "ik  viantigt. 

n 


bi  an  immense  quanu^  of  valoabk  t(m&r.    The 

Jargfltt  of  the  trcca.at  Inverary  aw  mpnikM  to  have 

been  pisnted  hy  the  Ifarqticss  of  AUrjIe  bet'  

and  166a    Thoee  of  the  next  lareest  size  a 

from  the  seed  by  Archibald  Ihike  of  Ajr^le  (^:ied  a  treo^ 


jcntkeyacBnilSM) 

size  and  age  were  rained 


of  larHtas,  New  En^and  pines,  spruce  and  sUver  fin. 

4  LtveMoek. 

Cattle,  the  west  h'ahland  breed ;  the  bast  la  the  dittricta  of 
Arnle,  Lorn,  lUr,  Colonsav,  and  MuU. 

Sktep.  till  lately,  much  n^clected. 

Borta,  a  hardy  native  bread,  larger  than  i1m  ponj. 

5.  Polilical  Eeonomtf. 

Rauh  as  to  Invemess-sltire.  A  osimI  from  the  coal  worts  hi 
Campbellon  to  the  sea :  few  manufactures.  An  Mnicnltanl 
aodety  at  Kintytvw 

•,!^?i;.S'fi^^'^'9?^»o*A'.S!*i5ir8  BUTESHIRE,  consist  of  nearly  300  islands,  eighty.six  of  which 
!^J  il!*^  *"*:  "!?  con^fin  S,p37,7fl0  acres  of  rocky,  hiilv,and,  in  some  islands,  mountainous  country,  with 
ImJk?!?-  !J!S^''  ."?*^'^_5""*'«».»"**  *  »"  generally  light  Almost  aU  the  minerals  are  found  with 
™»  .S.t.iT!!!!'**"*^  P**?^  Scotland  U  fumlsbod.  Slate,  lime,  granite,  roari)le.  and  f^eestone^  are  in 
great  amintlanee  .;and  coal  has  been  found  in  various  places,  though  it  has  not  been  successfully  worked. 
Steatite,  or  loapstone,  firom  which  porcelain  U  manufactured ;  f\illers'  earth,  and  a  groat  variety  of  olhct 
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Htmmimctt 


flOkvn  of  jMtie*  wmid  be  paJnfbl  and  wMvalltBf :  aad  Umi*> 
fcra  thn  ought  not  to  be  radUjr  bnfabed,  we»e  they  to  be 
▼towed  In  no  other  »|ht  than  mavHy  m  Mbetdtotr  ••  tho  police 


, r  I||ht  than  mavHy  « 

■Dd  moral  admlnlelntlaB  of  tho  Idea. 
S.  BuiUUngi. 


, ita,  or  Mibtenanta.  Taekamcnli  howei,  thooith 

Co-  boMMl  thaeeoT  coneiderBble  ftrmers  In  the  principal 

eouBtici  of  BMUnd  and  the  lovlands  of  Soatlaad,  are,  how- 
ever. In  saianir.  beclnninf  to  be  telcrablv  docent  and  eeufcrt. 
able;  ami  on  all  the  tance  cetaica  thejhnve  been  very  nech 
Inpiovcd  within  the  iMt  twcntjr-flTe  jeera.  Mort  of  theni  ate 
now  bnUt  of  atone  «m1  itanr,  and  roefcd  with  bine  alaiea,  two 
atcetat  high,  and  ftamiahcd  with  kltchana  and  odior  aooommo- 
datiom.  In  nuny  faMtanooit  Indaad,  the  oflloe-heaaaa  are  adil 
In  a  deplorable  atate,  bat  even  theM  are  rapidly  impfwlng; 
and  ihonld  thia  order  of  &nnon  oilat  ffar  halTa  ccniory  leaner, 
th«ir  hooeea  wlU,  probably,  be  m  cetnrnndfciua,  and  thdr  otfen- 

I  MjoAclooaiy  Planned,  aa  thoae  of  the  Hune  doMrlptkn 

a  hi  eoy  part  of  Oraet  Britato. 


wretched  ho««b,  and  Ummo  of  the  enbtenanti  naaty  and  nilaer> 


flUed  with  fkre  that  may  rather  b< 
than  a  aopport  of  ▼!•««••  Ufet  t 
poeed,  lean,  withered,  dodty,  and 


■ttana  made  of  loaee  atonae,  withoot  cMmner  or  floors, 
the  fcoot  oppoacd  to  the  wind  at  one  er  otbar  of  the  aperttor* 
parmminfr  the  uneke  to  eac^pc  In  order  to  prevent  the  palm 
of  •nflbcauon.  Pomlture  corroponda :  a  pot4iook  hannifrom 
the  middle  of  the  foof,  with  a  pet  hanclnc  tntx  a  RralelaiB  flrr, 

'■■  "     '^  -^     -" -^  -  becnlkd  a  pciuilaaton  toextat 

t  the  Inmatai,  m  may  be  aap- 
^ , I,  daaky,  and  imokeMlrtrd. 

It  cannot  be  denied,  that  thia  plcturw  la,  hi  tome  di 
raaliaed  hi  a  firv  of  the  Hetoidei,  ercn  at  the  preemt  day. 

The  cnUi^aa  in  the  Hebrides  are  almoat  unlTerially  m  " 
•Mo,  both  In  plan  and  execution,  that  ttiey  deaerrc  m 
only  aa  prooft,  that  a  «naJbie  and  aagacious  poe  of  men  m«r, 
by  a  comblnatkn  of  vnfiiTeuraUc  cirrunatancea,  not  only  be 
■ndoally  brooffht  to  endure  prlTationa,  which,  to  their  eqiiala 
n  other  countriaa,  would  teem  lniolarahlr.*but  alao,  in  the 
coone  of  tlm^  they  may  kae  the  power,  and  even  the  will,  of 
anrmouitlng  them.  Three  iSourtlM  of  the  40,000  coti 
thoH  talea  Ure  hi  hovda  which  would  dl^craoe 
tribe:  and  many  of  them  are  found  en  lalandaof 

lint  rank  in  point  of  population  anr* 

'-- a  cT Lewto  (for  11 


tcoBomical  nainenk,  betidM  rare  and  curious  ipcclM,  are  ftrand  In  diflbrcnt  UlancU   iHeadHek's  Smntqf, 
179&    MaedonaWfOemerai  View,  181L    Edm.  Gax.  1827.) 

InthehZndaoffl)rty^nhieptopriMeii:hi||h«ti«ntall9J)OOI.     dlllfcra  Uttto  ftwn  thoee  In  une  hi  fingUod. 
Md  acne  SIS,AOO.    A  great  many  tackmaan.    Thow  of  lUy 
m  aald  to  "  combine  with  the  aplrii  and  elegant  h«pit«Uty 
bidiipniwii  to  thIa  coutiy,  the  accuracy  hida3ing,tbe  punc- 
tuality in  patiiw,  and  all  the  naefol  quaUOcationa  of  Hm-nito 

~  - -^^naota.    It  nnut  no*  be  ffargetten,  to  naenttaitoc 

ackamen,  that  they  ai*  eioaedtaigly  uaeAil,  and 

ry.nrmaintalnlng  good  order  and  gow '  *- 

Without  their  aitC  the  eAbrti  of  the 


^   ArahitlmuL 

T^Wxist  ^  In  In  MbiKT  «T«r  \h*  Rdirld«,  [n  «l]  ihe  iiTca 
iWM-iti*  vd  tff  il«ni  aao^iTiji  "UtM  a  ^irttn  Urmi  bii  ^yr,  ■ 

Cri  <)r  M't«oii,  (ir  Rnaay'4  rtJaU<,  fire  fjirmt  in  Lritf>  ana  « 
Ik  liteh  rton*  kn  J^rwh,  ihtiu-  Stnnia«ati',  and  Ivj  C^nipt^Ij 
of  iiErnrj  bn  a  «u»IL  1*XmM  Imiwpitj  N«Ui  Tfea  ixul  Htrniii^ 
Tlxnc  Jm.PfOi'tiMAta  liA^e  tfren  curi^d  «n  wEihlo  the  Lut  fit' 


TOOO  of  the  natirca 
thing  of  a  chlmnoT, 

t  we  odl  their  fiimiture 


i,  glaai  window,  houae 


li^b  or  even  hearth  atone,  I7  their  own  ezperlcncr  at 
home ;  end  what  we  call  thdr  furniture  la,  aa  mar  be 
tmaghied,  wretched  end  icanty  beyond  deacripdan. 


Z  [  ^muld.  be  mht  ludtt ftntu  than  luAl  ifl  dncrlbe  th#  til' 
Imt^emtCKll?  prwlhed  Lnth*-  Mt^xiAn-.  arxl,  arcardtnisl  r « w* 

ahvJI  rrctdvfll  tiprti  LtfOr  titnult  ih*;  men  m-cm  unhe  df  Ehenlr* 
tlm,  b^  unlotitli  rn{U^Ji>E  ihf  m  to  bImikUhi  iIh-  maitf  boiho' 
rottiA  fi^Uom*  whkrh  haw  10  l<ifl«  dik(irai.'*il  iJkrir  irfflMnm.     A. 

Dftn    IrOlkiflK    l|MKkw*pi1»,    ulth    lir*    l.»Ce    EuwAjJ^    fclU    FMwMa 

ahirvd,  liT[UTJ.i*iH tiK  htnTidfrl  tn  lti*iT  ikki-hwiiI  fi«*K  hi  Tnik* 
thfin  iidviriii*  lotl-  kr  airfmj,  fisllnwKd  Iji  »  rkMJr^-plMi^h  em- 
plteHiUjt  a  1-Hrt^   atiKl   Ifiq  mrn,  Ih*  \h\rvt  CmnnnmL*  nlKflirttlW 

■U|N  rllLinii^  Hill  iViLkr^ed  k^  ft:iw  hcH'v*.  tiriMoti'iU  clami|  hB~ 

rov»,  hiiri]  b^  liair  taytm  TO  Owrtr  lll'l,  ilf^  alcrKi^lWnmifl  Lhctt 

'  iiiiJT«>v  It  wTWf\  mir  *^  *  riililnin  tl  thcdir  lortur^l  cbT' 
AiL  [hli  cavrtlcade  4A  gniund  uttCDCioWi*  UBdzalxUd, 


oorrenpondlM  with  their  ihabby  ( 

In  the  wood!  of  tiie  park  at  Bui , 

■pedmena  of  Swlai  cottages  nd  other  frney  wooden 
bdlkUnivk  iM'  1154.) 
9.  Occ%Kpaiion. 

In  eatimatlng  the  dae  of  Hehrideaa  ftrma,  the  eom« 
non  plan  ta  w  attend  to  three  leedlng  oblecta :  flnt, 

•- ^-r of  Uve atoek  which  the fbrmaln qoedlon 

■in ;  aeoondly,  the  number  of  bollm  of  grdn 
I  be  aown,  or  of  plougha  raquiiite  Ibr  thdr 
ad,  thirdly,  the  qnudty  of  kelp  Owl  am  be 
Bade  upon  them* 

GraaTng  fiume,  whether  far  riieep  er  oattle,  moat 
padnally  beenlargad  2  and  kdp,  er  menly  amteulMrd 

t . :^-^^  become  Umlted  and  confined 

The  hay  on  many  of  the  gram- 
Imea  tlie  com  on  arable  crouoda,  la  triJJtr a1   i  and 
pdCB,  tieea,  or  rode  ( Jig .  U  W.] .  u 
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iWldliU  an  am  imu^  1;«1«  rrtur:,^  ],=r 
«»neltiTvi»  Wt  iiltcigvtliev  trt  Ih*  ri!q,irrtLB|, 
riiSt^Ait  Ln  a  Ijh  harrtvt,  H  a  turlmrmii  Dpt>7tir[ri 


of  by 


l>an  d  hV^fi  TV  lifiprofad  ^ttt 


4  Implements.  "* 

Borne  are  needy  pemller  to  the  Rebrldea,  as  the  cn/rhwnm 
er  crooked  apede  IJIg.  IIS7.),  which.  In  two  puriahin  •:!  [h« 
Itle  of  Lcwfa,  enUrdy  wpecBedca  the  me  of  pkmglit  ft  ch* 
raldngofoomandpototoefr  The  greut  edoantane  oT  li  i-.  I  n- 
atniment  la,  that  it  enablea  the  opnator  to  work  In  n^rt.-^-^  ttt 


dble  to  the  plough.     Many  dlstricti  of  Haitis  and  uf  ^kve 
would  be  unaoeoept  lUe  of  ifllage  without  It.    * 


thecommon  trenching  tpadew  er 

"~ und  perpendicularly,  b  Tery  great.  KavJ&>K  t 

e  witn  which  the  operator  wldds  it,  and  the  limridh  uT 


its  tuptrlonn  lo 
tool  w^ch  HfHiraii^ 


the  ground  perpendicularly, 

the  case  with  which  the  ope. 

the  hedaomal  clod  which  lu  powerful  lever  enablet  tiirci  19 


The  ridlr,  or  dekle  pioogh  (a  sort  of  paring  plough},  h  n^ 
tar  ctttxiiw  the  strong  award  of  oU  landf  or  tne  tough  tt-tiu, 


•  strong  twara  of  oU  land,  or  tne  tough  tl^^iu  .jf 
t  veuld  otlMrwlae  greatly  Impede  the  pusu^  of 


Hi  laladTf  CdcnMly, 

tilling' 

<i  Gardnu  tfNrf  Orckardt. 

It  k  Boi  to  bmfiHLied  rtiBi  murh  t^h^blil  bo  dorv  In  ^anlii- 
1ti?(  in  *  ill*iricl  dr»hiii.-li  bj  fiif  iXm  j^Mler  f*n  >»f  ih*  profjri- 
Mww  rvr*'  rifln-t**id(niT,  new  t*thi:  fliitvite  «ukitl.-lr  rorlhat  iM- 
I'll*  <*  LrHk  arr  ten  ■*  lalcni,  wnA  l>Hr  luzi  iw  il^t  i'  duwHic  his 
lACVy  T^'diII  itcc«  ami  nifw-r  urn  ^f  ^teKar  bnmrrw^  ihcreb^n', 
mon  HiwrtJ.  i,h0  nrrThrri*  hi4  vxbsrda  of  the  HetaUes  will 
|FiivlipU^  K'  \\\i\<  tT\•at^•  ihan  an  fmplj  <xwnv. 

In  [he  fcjirrciith  L-imiiifi  it  apperin.  ttit^^  lYmx.  W«  ^vn 
ff»v*-ml  niMn  in«l*,  An*l  **eo  w  late  A  Anchnaain'k  tiM. 
t  hke  sah  1 1  ainl  iiv  TvTriark^  ho«»tae,  oomii  In  the  traTdlw  *hi» 
I  iTAntwa  ihtirf  ulrxk  »ni  WBodlom  f  imiBi,  andflitiPe  ■"'j^** 
'  thnjj  imumMd  owifi  lilHJ.  hj  cnm^rtha  thdr  ipawent  ai^jwrt 
*>lh  ibe  rle-a-iiMJMi  whl<b  1* msit  in  Ihif hanan  audi  Mmro, 
naind«\ti»t  wbti!*  trwm  hai^  fcrnicrlT  g^ytn  i\xj  will  irftw 
4aalti ;  iml  1h*t  any  rrvksma  whirh  w*T<f  nnrr  •JirljlB^  wa 
ailiimrtt  in  Uw  h^nrf  nf  n*iaPKt  ra^o  rtiLl  l»  iTi  *  ftt  Li^tT  dr- 
one imprnral  And  <TnT*l  k*hrd  trj  Itir  nduttry  o[/^-    ,_^ 

In  Iturn  lTic  liir  IxwullJuEir,  ir  lil*?  Ca mpljell of  EA«)ifMa. 
a™l  Ln  Stjc  Lurtl  A|  urarHuild.  ha^.  plajitad  <!Uen|lTdi  ^oJ 
lun'pifjrull*,  fltul  t)th«T|n-:i|»rieirrrt  »rt  lullti'vlnc  ill*  eaampt*. 
ri*  i-je*«l  .M<rqunMkha»  aiiwi*  wlunirtad  the  kwrkcj  kn  iba 
plMitALinita  d"  Biaie  Park. 

«    Lttfe  Siock. 

The  ancient  ItdTtdciUn.  ^ifpfd  dTratHe  U  now  Twlofinwlrt 
hp  rmfitL  fwfne  pttwnt  ImMne  It  T&  h*  fh*  Mjc,  4Ahtn  tJi* 
Mikil,  ^d  Mhen  again  ih^  Lrvh  or  I^nifl  U\w^  rtilrtv-  A 
HDHon  KqliHtiULtril  to  AiSQUTale  DbKrTatkmf  An  cattk,  <rui  hiIIt 
dittinjcukkh  tKdtf  diRirreqt  bneds  twm  vvHt  aniHhcr,  mm  all  ^ 
Uvsn  ftnxi  Ihtf  IlIlKr  tewd  new  IntraduHil  h^m  Ul«yi  I  «»«>- 
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Paet  IV. 


fmnni  wftp  \mif  tlnvtiim  to  to  IriipnTf  ami  n  dryBrlm«it  «■ 

ifftL  Innli  le  W  nwi  vuth  In  MmiM  All  thf  bufcr  L«JA.Tid*,  tte> 
1.  'IliA^  nMlTc itjorLKliULl  Imvdj  c^mnion  i£»  ihc  -mhciAt  Uti<T\im 
bfnt  >ran.  krp,  'nd  aeiU  fiHirt  nunvcrcnu  thm  thr  either  two 

thr  muih  rtf  KiMJAnid:  ■iFlll^  X  Th#  wJI  kAO"Ti^  fliir-woQilad, 
l^twvmt  Xferd.    TYm  hiitwiui  L«lil|f  (ku  a  Iacxc  IkKk  Erf'  K«- 

JTMHi  Tbf  1 1  p|>ri(l'«A  lined  ^  h«rK»  irKmlian  itiu  irTildi 
b|  flbid  in  tltaoR  mJii  ctigntrle*  uf  line  i^av  (ie<ripuim  isf  bU- 
fjMtwrl  *uf&<i-'v  li  Li  yi-na^i-t  ti^U**,  ^nJ  reti]  iTkAN-^  ilur.-ibi* 
tfri  lm<rl,T.  It  ^innriniiri  dtr  prvm^nntl  nuuki  cif  wrAc«u<iu  In 
giiU  Hn  i£  vumti ,  '^  f.  It  li  Hionf  miiil  elml4v,  m%  pmxi  r  ma 
■fid  pKiwrn^  klM  fmr  itt  ^'otk,  hcaJthrt  mitoiU  pftKHl-uivjvred, 
in4^rrr  ruilr  I:<f|>i  in  gwi  iwiiliUvn.  ji  ki  fujud  tii  Om 
HlchlpiKlii  (/  HnKlniKt,  Ln  WbJhv  Nor«j|.j>  [h»nlni^  H'Fiisar* 
imni,  Tiryl,  llunKai^^  ind  TTUu^kftnli,  itwI  wjcK  [kitU  t«> 
■ill  kin  fn  ilup<*  HI  J  «1i^'h  iin  ^1  Lntr  hill}'  durrii.^^  iiT  B<  i  |M. 

&l^[n  Tw^It*  Uk  flllrttOl  h^nrlk;  bvt  |}):i|  nf  (Jlr  lOtflf  tin..:lltt' 
bonci  In  SJullt  Jiir*,  umI  die  cuinlMrn  IhI^b,  rinij  *!■  <ads 
atKvn  or  fwdvs  bAfw-  Tric^  ».vo  h«i4b<tinrlir  ihap)-A ,  '  at* 
snu)]  li«i,  lut«  nuiivlf  tluir  n«u  hrad^,  utdi  munl'KnJ  •■•■terj 
mmmtm.  Kf  Ktf vlt;  And  ArBPMtlK-  The  canwhiti  c«:JiMir-  trt 
04v i  bif i  Hd  liltirl :  Hw  laA^ioiaiitkniad  ctriduf  li  llM  ftttiur  Ite. 
BiDvlpttBI  la  IiUy*  u^  jn  K  fpw  jE«nllBBm1t  blili^,  nol  K- 
iwwiUiiTbi  dHMI  In  fibOtbiT  In  lU  tha  Habrid^  nn  I  ttl* 
'        '    trhifltiit  llll«b»cd  t«pa^ctiui:'ier 

k  not  curled  on  m  i  mMC- 

it  trap>irU  r^i^pciitf  K^, 

Viiyf  1.  [ '^niLUict^lM  nuinlMn  of  hajfl  uv  now  iruvd  1 1 1  th* 
llt^tid^*,  whrrrtfH  qn<rL«nt  prrjudkr  o^tui  pi^'k  hu^T  iu- 
aJlj  viuTLJ^cd,  kLthv  thcJir  moqpc^  inilimaU:  i:iiiin<%-Upii  *liJi  the 
Ivw  Itfudi  ^r  !^-adi]d  «iid  kliwUnd- 

CiW*  Mill  (n4krt[Mn  ih&iv  i^ruuiid  on  Hrnil  ItJ^nd^T  k"<  '  In 
CBlA-ti  clTL-umiUnci-*  cafatL|.tiife  a  rjduiiblc  iiut'l;.  Qui  '>:icr- 
ivvrr^icind  li  Lis  Imp  virirtdi  aifl  r»*i;Ui»wn™  tfUJMlrtl  and  TJrtwrfed 
with  AUrtiEji^i  liiitT  naujt  Ew  butkilttv;  for,  IkIiik  moTt  • 
taiwidnjr  tMj]  |(m<liiji  uWioiJp  Ukr  t^^  *'^  klnin  ef^^^j  nerrt 


Th«  brefdliu  df  tHHHt  Itar  ■iW  k 
dkrab^  fxtoit  in  Chi  HibHteij,  wr 


tvlp  Md  plnii  flf  cttfy  daorfptloo*  Md  b  a 
D  •vary  ifMiw  af  fpovtac  woods, 
■■efag.  or  — i<rtM  ir«i— fc.    Bwrf-^ 
k  It  ta  not  door  that  this  • 


imoHLltto  M . 

Indoodi:  tho  Bwc  «aot'fMr^S*Ho(irldoi  ta  not  thirt  oTonil 
inaU,  bvt  oTIbed  in  vintor  ond  spriac  far  thoM  wMeh  they 
poio^M.  Tho  notivo  broods  of  oows  md  hoTMi  oi*.  pcihom, 
tho  vwy  bHt  pOHlblo  fo  tho  oonntry  to  mppoft*  uM  mo*,  br 
duo  ottcntlan  to  fcodta^,  and  to  •ricetliiff  tho  rtiangMt  and 
handiomcotpain  at  bwodon,^  bo  Impfowd  to  an  Indoftnito 

and  doKribod  may  bt  Iraprovod,  and  rMnd  to  Ato  timto  thoir 

ibm,  wlthoat  Mrlonal;  liOnrlnc  tho  affrknhuic  or 

rtsofthoc ^ ■       -        — 


might  aocmo  from  brooding  a  eon 

^ich  thoM  Ulcs  aboonAw  hi 

tmnoly  woll  adapUd.    But  aU  thaaolmpn 

Mdvaly  and  tlowlj,  and  thov  ma 


I  pracrwd^ 
alnorothoi 


>  and  thov  m 

d  ooonoBuoal 


L,  rii:ct tLti{  I  h  Utrt^t '  ^^Jt  Mid  bk. 


\g 


1  rawlw*!-*  Bf  ( 


'^l 


hii 


■111  *4   K.; 

"s/p       -      - 

'  KiiufaeLuiv*  Ml  iKe  fR^r>t»l  t  lu^  dir  \l«sUTfi  1*lsiu|f.  vT 

TISivi-Hk  UlilLFn^  utkic^'  vav.Wi'f  >  ]7i"ini:9]Ml  Acqnv  of 
L'lrl  ^ryti-mkan  tit  Ihi  porn!*.  U  riufan  |hr  LIHIf  mt>- 
;  rtA  lnj  th*"  ii*JirrlH!s,  mm}  dr«vii  In  ^ifhcrip^  r«r  NLick 
LiH[M,  4n<l  lh«  othn  prcidufiJui-t^  df  ilie  tLurlrtf  ipiiu^ 
1^  inii  id  JEf  ami  |»tr*enti  ih^i  kt^uaI  til^mcrfmBt 
'.,  rDrnfitiit  iavA.  «itrknlUir49  whI  ecan^DkiH  liapiufi. 

Iiirh  mj\t  cui*pli:»>IUI  In  All  ilthVT  poTtt  (^  SMUaitd  f 

—■v%\y  tl  do«^  nu(  Akt^LaiictTi  \erp  tlwo  Wh  ^  s  ^^tHi 
! ' .  II  r^FAil;  rMA?i1>  il^i  r  i^ruf^niL 
.1  veil  Jititiurt  HcliriElran  tKani^facttm,  ^^d  h  ID  Mt 
hr    dalE.      ^.lAkinald,   oT  I'^UdfH,   j*  dii4litmil«h«d  4r 

i<h'.)n«f]  thii  hrmch  ^  flf^bndvui  t^idnchuiy  ^  and  t-a« 
jli  iimrrTHi  Tor  hli  hdp  >  chwrv'r,  whith  ntilJm 

'!  "initriif  If  at  al^flnv  I   "     " 


r  |iHfit  ihan  tlir  tfcta^uf  lit 
r  BtUfnad  to  \^  ll«  r  ■! n^S'  an 


oai  >  I  mn>er.  Ha  bviriir  ^tdf 

dr.        -;!  Ltir  ica-«a«ddi#aiidap 
tin  I II  UCii  with  Diaj ,  landp  Bdna,,  afid 


78ea    The  ORKNEY  ISLANDS  are  thirty  in  number,  and  contain  about  384,000 


!U  vnjr  of  fh^m  ***  (inlnhildied,  atul  cmli  affbrd  pajiturc  fo 
*  ""     loil  1 1  iiiiprwrflJI *  p^al  nw«i  «r  [»«»  '    -    ■    ■ 

fc  fciu  nd  Ln  wiine  uf  Iti*  Tal]«r^    1' 


rlay. 


nil  affi 
^tevp. '  The  Ktd  It-  icvntrJill*  pn|  mom  or  iHUih  Imi  tAod^ 
aad  jtrafiJ  aicfciunil  Ln  wiine  uf  Iti*  Tal]«*r^  1I'Ir<  uiLI  li  ppidoib 
IHHV  lhaA  «■  «r  iwo  (Wi  111  dt^hp  ^fuu  (HI  n  b«l  of  TLck> 
HmUbaiidn  to  in  a  iiL-rj  bHiii-l«anl  Haiv-  Tht^  iiLoach  ui<tU  to 
B^HrallrukO  ilnidr-itLLMnJ  nfle ;  ihe  manure  ii  f  nJ«4l j  ^K^^iodf 
and  DM  Qm  qantltr  |Piw-u/nl  itvc  furintif  r«lj^  Air  hb«  nop. 
The  plait  bT  hmbindlT  l»  Ui  |L!|  r^n  ''hul^iirwt  ^i)  t"  narrow 
■{■■Ing^i  Ifallowi  at*  Tai^lj  u*r4,  Kiid  n  ^npi^  rn^t'HiitX)  of 
enfii  ivvw&llawnl-  Bla4'h^  oati  an  ^own  al>uuL  April,  aid 
htuli^  mx\s  *n  Ma^ ;  tba  tron  li  Kflinall  t  ^ai  riHwl  in  A  tiKnat ; 
and  Lf  It  rvrnqln  tkll  tilirr  Uir  l«rLniikn.^  of  !st^4mUkn >  It  to 
Avqui^tllf  liMl  rnim  thoTJAlt^ilI  R4LLV«Tiil  ilnrmi  whkti  fi^llow 
thr  uiLiuTtinal  e^uHiiDi.  Kiirept  Hme  vtunteil  liurh  ai^d  hud 
Em^H  ictil  ^fr'  LunLgppf  tiL]«h«i,  it.'an:<lv  a  see  {ia  ilttuh  U  to 
be  *t*n  t  the  rirmiHi'  !*  Twialik,  aM"  nm  hwlthj  ;  Tiolont 
mtM-m«  cif  *ind  airtd  r^n,  mingled  with  mow,  ruil  the  Silinda 
vm  In  t^  rrniTftlh  of  June,  ami  chei'k  Ihe  pn^creu  of  vi<gc> 
Ealifwv.  F™m  thi-  •htsitneu,  of  the  ^j*  In  ^aluirr,  [h#  sui  In' 
IlifE«nibn  and  Januai^r  n*A  being  rww*  ihtn  fVu^r  hourp  «'ovo 
ItiQ  horif im  rTcft  btiir  agnciiltani  wim\  la  dnne  In  Thai 


Tb*  iimrDmrr  dUfi  V^  propoctlonaMj  Icna,  and  It  I*  light 
'  I  Id  *»  lu  TTod  al  >nldiiM(bt-  Th*0rGi<JfMit  inlnuLiaro 
nnn-,  blai'k  caltjv,  *hr^,  fi^ett  aw  labtitu-  The  ^Hocp 
iohf  titpj  Ruhwrviiip  and  It  li  calculated  Ulat  tlwrv  err  aho«c 
hajtMtVX-n  till-  Lhlaiikl»:  LtbfiT  lleth  li,  hna^er,  Eoanoan'  '~ 
MmI,  frucn  Ihm  prgnnn*  lg  f^^  ti\>na  le^-vWd^  H  hu 


Atltaai 


Idn, 
adto- 


Tin  widite  tho  ptownt  emaxajt  tho  Ork- 
ihoep  were  mmrod  to  ran  wild  about  tho  hilh,  w  ithoat  any 
boing  taken  of  thtmtwhcn  to  thto  aUto,  ute^wcight  of 


ntix*  oorcaa  raidy  aaeoadi  twcntj^flvo  or  thirty  pounda, 
tho  wool  aaidom  ono  poond  and  a  half:  whn  carrfbll; 
od,  howovoTf  thay  grow  much  laigor,  and  tbo  floah  booomos 

Ono  of  tho  graataa  coifodtiaa  bi  thoao  tolaada  to  the  dmun- 
■tanoo  of  Iwn  looda  beinf  fiwaoontly  waahcd  on  ihoro  bv  tho 
Atlantic.  The;  are  oallod  Molucca  or  Orkney  bcnna,  and  are 
■uppoaodtobtorAnMrlcanendWoM  Indian  oridn.    Pod*  of 


the  Mim6ia  acdndona  a 


ethoT 


riioro  In  Tlolont  weather.    There  are  . 
fbwl  In  the  Orkneyt,  and  eaglet  are  not 
largo  at  to  make  neat  havoe  among  the  Iambi 
have  a  law,  by  which  every  man  who  kllb  an  ^ 
to  a  han  fimn  evaiy  houo  fai  <ho  partoh  whore 
Tho  oorby  (Otfrrua  Cdmis)  to  alto  a  dangerona 
newly  dropped  lamba.    Tho_inhabltanu 


newly  dropped  lamba.    The  fnnabitantt  on  the  « 

adtlng andmaking  iWp.    Tho  ilafAe  aitlcio  of  t. 

fther  portt  of  the  toianda,  to  wool,  which  nacd  fomerly  to  bo 
tora  flrom  tibe  thoop  by  tho  flngortt  the  ihoep  are  now  ahom, 
and  aa  they  are  never  amoarod  (cioept  whan  actually  111  of  dto 
acabKthowooltoninarkabiofoltaaaABaia.    (SdM.OoB.l8t7 


voL  Iv.  p.  099.1 


7861. 


The  SHETLAND  ISLES  are  about  elchty^iz  In  number,  of  which  forty  are 
otain  about  48,000  acre*,  nearly  equally  divided  between  paaUire  land  and  arable 


whole  contain 

The  cite&aiCh  k  nfrr  humJd  p  azid  1 4<ld  n«nheni  and  hlk' 
wind*  anr  axfremaly  pwifa3=nt.  VVknlfTfUaj  M  "SlJ  ti»  **■ 
'^aU  ail  tctfttthi  In  evet y  j9»s ,  aM  if  Ehp  tuir*«^  ii  U'H  m  ^  i 
fWplvnhv^p  tl^  crop*  mxe  ifmcTalJy  ipoUed  Prr^ni  tLin^ 
Tlwrv  li  a  nr^it  dj^rnll?  rf  "kH  J  uftien  d«-p  mou  do  a  Ik  i 


Inhabited  i  tb« 


f  clay.    ThOTt  w«  *CMXi-rij  any  irw  or  ihm  b  ■ , 


, ._ inn*j»fpn" 

on  a  tmsi  tf  clay.    Th^-xv  v«  tcarfclj 

refrtlne  |unk|KT,  am^  DCA'a«Mi>tiJil,T  a  fe«  mauntain  aih  . 

ItPit>  of  Jjngr    as*^    kXr,   hrmeWVfr  irflcn  divcnerrit  nn  Ai^'. 

drrp  iiita  litif  ip44Tul.  Turf  aiul  pent  are  uk^d  Ibr  fuvl ' 
HhHland  h^rw«  ftTB  "cH  tfmwn;  ll»rj  *inr  Tn^  HTiaJ),  T 
ciL-mling  ten  hanita  in  bahdil,  bikI  a^  ^el-Tated  fur  ; 
Dplrll,  Ann  Itie^Jr  power '^■ndnrliiitCitlirn^-  The  i:alE Lit n c < 
icfj  tntA]l,  thotiah  they  bad  wiril,  Mid  vngh  aaiunii!'.. 
bearji  In  prnprtnooD  lu  w  idof  oTthelT  bone<  \.  ih«i  ^wv  y 
IB^If  alMHal  tlir«fl  lulllb  quani  of  milk  a  daj,  ihiiLiKh  Ir, 

»  ihay  annonnim  pndlU?  doubl*  thai  qvumltiv . 

roTlthMp  hnlln  (^Hwtllnd  Illm  to  calcuiaiixL  f 
n70ilH»andllOjina  tWwoollaTB^divl.amldn 
iwatlr  At)*!  to  nunioUiiiiie  noariy  at  eooiae  and  hairy  fth 
^agoac.    TlltUinda WT  v^  fICFfUwl  «t£h  flah« and  I 


arablCL 

X  '  '>'-  rf  iimjiiH-  h'fiU  .  1 1ir  ] nkntHtanti  Jtfe  much  acuHHed 

p  iiiJ  iirlirr  tHPiU  i..r  (Ti-y  ;  iIktv  *»t  na  m^n^  Imi  qbim- 

u  iLi,-«  -v^iX  r^Milt-tii,  i>hiih  AlTnfd  an  a'nfile  mnKlj  uf 

a  —f,     T\\<:  <c  I  itii  ci3^tiJu}iu«ni  uf  Eh*  InhablLanb  ki  In  t|)« 

J  .  tuT^i  td  <r4Ml'E«  «|i^hiMs  aMl  itlu^ei  id  ntmdkD  ir* 

a  .  qnd  in  [Jir<r  MMTlgt,  frnmtJi*  imntOpr  rf  which  itwy 

u  I'lpifrt  ahoutllUK'Jtaiaof  o»l,  tuik,  vn^  Unf;  ibfr 

a  IE.  annuallji  abinut  son  twu  uTki'lgi,    Aericutl'Drr  i«  at 

«  w  4^1) ;  eJu'  runilri|[  imjileniefi Im  arfr  of  the  'vwvt  pri^ 

h  I.  TiptkHiH  aciil  ■/  thr  ruilr^l  t^tytdS  m<-lidu  s  t)w  fvnihi 

9  Tl.'  vit4:'h^  liiiTTiJ*,  awl  Ih*  *n«ik*  mEfc  tVhrlvpaifaa. 

1.  ,i|L  [Kiqriliifv  vi  kand^  havever,  which  ii  MJerahir  "^U 

il  iIk  ki  TerrfvFLLle.     Hratikle,  iTMiatonr,  KAd  lkin«i 

1  . '  I Jini.,  ai  a  ihe  bv,:iEaifitl  i^nd  cxiinparat)  wv\j  rare  ri 

ij  li;il]a^  rtk-fc.     b(j|c  inm  ofr  *t«iiiirwJ*-   a  mr>«  muw 

I  iirrly  «iTk«iS,  hiiE  kw  bevn  abaniJd7T)««| :  -rvrj  rEiaoaily 

II  H"  oTLrK^n  tuu  twrii  found  ai  irnit.  \'ari<3ui  t^h^t  mi' 
i  irx'  fijuad  Lii^n  the  i&landi  ]  and  orcaal<mallT  jporrrlHltk 
irtSi ;  ivt  wt  iKKUs^kB  hanaa  ici  been  ataMahWd,  {!(£& 
io»U)^.) 


Sbct.  IV.    Agricultural  Survey  of  Ireland. 

T9BI  IRELAND,  the  largest  idand  in  Europe  next  to  Britain,  contain!  above  90,000,000  of  acrea, 
much  leM  varied  in  iurflMX,  aoiL  and  climate  than  the  latter  bland.  There  are  leveral  mountainous  or 
hilly  districta,  chiefly  in  Ulster  in  the  north,  and  Munstcr  in  the  south,  and  very  extensive  flat  boss  in 
the  middle  districts,  and  ui^and  bogs  or  moors  wherever  there  are  hills  or  mountains.  All  theee  boas, 
whether  low  or  high,  are  on  good  soil,  which,  indeed,  may  be  considered  id  connection  with  the  moiat 
warm  climate  as  tncir  chief  cause  Nine  tenths  of  the  soil  b  a  loam  on  a  limestone  bottom,  fertile,  or 
capabl^Qf  being  rendered  so  at  little  expense ;  the  remainder  U  chiefly  thin  clay  or  limestone.  The  ban 
axoJus3  considered  as  mere  coverings  to  soils ;  their  surface  exceeds  1,000,000  of  acrc&    The  cUmate  la 
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mUdcrftiidi 


»  equable  than  that  of 


rahly  adapted  fbr  patturate  and 


;  and  with  the  dry  •oil,  aa  WakefleU  renaiti.  Is  adiaU 
aration. 


\  Of  the  agneu 
nt(807),an(rihal 
eof  Mmeneas  ino 


,   ietUtmral  a'rcumHanees  qf  Ireland  generallf,  we  have  already  given  a  condensed 
ihall  here  lulmiit  tooie  brief  notices  as  to  each  cmuity.    These  unavoidably  present  a 


dcfree  of  sanieneas  incompatible  with  much  interest  or  instruction.  There  are  agricultural  surreys  of  but 
a  nw  of  the  Irish  counties :  so  that  we  have  drawn  our  resources  principally  from  the  copious  and  highly 
Interesting  work  of  Wakefield,  and  some  more  recent  statistical  writers  and  touristSb  When  the  first 
edition  or  this  Encydooedia  appeared,  the  statistical  portion,  aa  fkr  as  respects  Ireland,  was  objected  to 
In  the  Irish  Farmer's  Journal,  aa  repraaenting  the  agriculture  of  Ireland  as  being  in  the  same  state  in 
18S3  as  that  in  which  it  was  In  1816»  the  date  of  Wakefield's  Ireland.  We  have  noticed  this  in  the 
Oardentr*$  Magaxine  (vol.  ilL  pi  SS9l),  and  have,  since  then,  used  every  exertion  in  our  power  to  procure 
later  Information  from  books  or  correnondents,  but  without  much  success.  In  fact,  from  all  that  we  have 
been  able  to  learn,  we  are  compelled  to  conclude,  that  even  now  (1890)  agriculture  in  Ireland  Is  not 
■utcrlally  dUftrent  to  what  It  waa  In  the  time  when  our  text-book  (Wakeflekl}  was  first  published. 

786i.  DUBLIN.  fi»,811  acres;  one 
rivers,  Ac,  and  the  remainder  In  arable 
Brii.    EdU.  Gas.  18S7.) 


eighth  In  Bountain  and  waste,  a  tenth  In  buildings,  roads, 
and  pasture    {Arcker'g  8taU»tical  Surwep,  fc.  180L  Sap.  Eue^. 


Jwa  aa  uif*  n^riicirui  d 


and HtaA oritC  Atwn  Iqm ite  tilTr^. 


ihmm  fwB  of  M^  vttlKMI  Utov  or  wmn  cwvp,  m  (riaiHtnilT 
taken,  mfmiUflf  »  A'cttrr-  UUi  and  paUljA.i  art-  Uw  it^mliinl 
.»...       .     „   .    ruliiTHrtl    tuii'iiJiriT.     'J'h»  luuuial 


patt'ani  arw*  «i^  ftrv  cxo«iHimi.i,.  of  tin  Jnf^rkir  quaJit*-  Therv 
an  fin  V  m  llBcfci  of  kbR|>  bn  ilt«  |KPw«l^m  of  fkrinen.  In 
Um-  titj,  fend  ■Ittiirt  (iruT  mU«p  of  It,  abnut  1  hiW  E»*i  mmm  lorm 
in  M'n  l^n,  VKondlni  lo  Archrr,  wbm9  Iban  ««»  briiiafr 
naaf  THi'K*.  Tbc  aid  I riJi  i.m^  dC fowi  I*  ■■mm  •Hlni^,  and 
thmr  ptttc*  U  luypibid  lj>j  th«  ilkitftMinta  BOd  vdlK' bncditbwit 
Bnf  und,     PwH  b  k  ^  -         - 


be  iiroL-umi^  fend  Uw  IraaiRl  it  oJbli|Md  bi 
'      ■  "  '  '  ttuln«i^ii 

■  ■   - .  t  •** 


TV  rlhMlir  Sf  tldli  «nnl7  l<  itrirt  than  LhJIE  li^  utm-r  i>|h«iS ; 
■^  a<id  aaHdt^flSK  vlndi  an-  Itw  frrf^uml  ihan  In  K^ngl^nd, 
1  Ibt  Htttli'ii«^  *-¥td  •«%(  an  nkurv  fVw|UtaU 

r  ^  drr  iUt*  ^ii  rAi^oCih  idtt  ia«i  .tkon,  I :^  I  or 

ulf  iIm  jnat  VFt,  u)*!  hal/  drr  ^ 
'iht  rmt  i*  gftwraJJ>  ■h'dktif,  and,  ihv  uil^ritqnf  tEmMt 
mil  *ri  141 1 T  a  it^  <:V«.j.  Thdv  u  wai  IJtll*  iurf  iKf  In  Iha 
nenhcm  pasti,  bul  «oitM  rt>uVl«aal)lr  bvini  amuim  Uw  imma- 
lBin«  In  ih*  »cHiLh.  KrHnltww.  paniw^  IN^  lialr,  ariiTM, 
^otMri clmTr  m^lf  bnitiuCkd  n»MM,  ptTlMi'TTT*  ^MaJi^i  Linw> 
■ifltw.  and  Umfitcuic  Ktaxi:!  ^  ahmiid  bi  wloiia  paris. 

'y  kn  thM  roiinlLT  d  4  nmcbi  ■»»  maxteiaJkla 
il  uihrr  dbCric^  i/  llEtfVid.  Tbar«  di« 
duiiiiUnt,  i.*aH  Tar>  In  thair  brma, 
^  111^,  Titf  iJv  ifMipaM  of  fnuUac  ■  ^^M^ 
Jllmtai«bi|pQ«aJ  irrjiieaiJnurUMFltj.afalaai  tmnvrbaa 
««H|f  m  tliliTT  afnaij  hM  af  a  dliiaiWi  Imn  AU  is  l^U  acraa. 
lilt  hrm  )k«lldbt(p  an,  fw  thai  nnt  part,  *rn  iDanffirbant. 
KaK  Eba  cK;,  tba  f-ucaa  ««  ^  vtaibi  diarn ;  IhiI  In  Ifaa  nnuMa 
■ma.  Iba;  ar*  iwfblnff  mirrt  (ban  a  ba^k  and  ditch,  l^n*. 
lim^fiOt  fn^tifKMMl  nfvarl  wrut"!  <»  mwibmnk  T^  cif|  or 
lAiNIn  ni[|£hE.  airmd  ihr  m*aj>H»  ^rf  mrithtna  a  In^ci  nf  wmal 
nilimliniund  Jli  IjuL  lu  ptfCfit  duJi<  ii  u  li^ua 'aluod^ttiat  itit 

7865.  WICKLOW.    500,000  acres,  In  great  part  mountains  and  bogs,  and  without  InbabitantiL    (JVo- 
»er*iSmr9e9qr9rieUow,lB0L    Su^  Sme^  BriL) 

TlM  dfai^  M  sUd,  that  Ih*  minla  floaiWMi  in  Mich  Dfo- 
IWfllaa,  Mjp  hava  baan  tooMtljnea  uaad  ftr  making  alafala. 


ibaMlUlt 
i^njpi. 


■If  «itHT  ccrinl^ialifalB  Rtatarioi  tl.         ,  .  .    , 

Tbrff  l>  a  LtniibUfa^B  m^iwb  ^^tfehrriy  m  llw  LllTc^,  In 
'  eel  «nd  Phkr  an  "" 


Ijikkt  _  .. 

•aa  ti«h«Tk4  of  hnniif^,  ikhJtv  mh  iif  iJitffrmt  h^nil»,  a&d 
imtm  likPi]i  Ui  FiBLnral  fetid  ifiidL-wl  bnls:  U»r  iJiflli  orMJui*  af 
tna  ficd  ojMen  havr  |M!m  Tm^Tid  4*  lAiTfCC  fea  a  htne^Abur. 

Th«  mutnt^iutM^TM  of  Uae  i:vu  nly  an  tiudl j  of  kntm  (tf  diJ' 
faml  kinib,  but  Ibn  an  uf  UiUt  Jnip^nancv^  Tb*  odiAUit 
ooGug»L*  wMi  UubUiL  li  miubkraLiic. 


rtoMl 

riaa,  and  can  acarcKly  ba        „ 

teblin  b  iopplicd  wlth'aarty  pocatoas  and 
houM-lamb  tnta  tba  aaa-ooaat  of  Wicklow,  tha  elimata  of 


whlcb.  aeoiwdtec  to  Mr.  WakcflaU,  to  dcddadly  diffimnc  ttom 
that  of  tha  natoT  Inland.  This  to  tha  onl*  part  of  that  ooanliy 
whara  h«  aw  mw  gnpaa  frowtaig  out  of  doon. 


Bin  FLUviUluim'j  BMb  VXUWD 
rnu.  I]  d  LTl(M.  and  ihaairril  nllk  ttU 


ttttM,  liwu 


~Hh 


t  pvrtid  if 


— . nfiaarj  ntlAifHil 

«r  thf  >e«]lfa(|  dliMM  at  iMHlbi,    "  It  lippMn  In  nw*  Aja 
W Jik,efi*Jd,  *  In  EBiIalp  b«b  Hatlanian^  H  "    '* 
•pucr  in  (ha  i^elal^  «f  laBOen^"     Tbc  e 

iaacT*  li  iw*ftfj-OTie  jaari  and  a  1i#.     I'lia      .  , 

nnml  kiraU  nTcarn.  ■»  rtUhvACrd ;  but  rumlm,  chrnr*  «n4 
otibCT  feinHlisntlnf  anDtatmilji  iLKiUalLv,  Mart  and  lunaivaiH 
nKTcL  mn  ibaptliidFiu  ii3«nuT«t,  ImguJui  to  jirutfaMi.  A 
WmhI  of  ifnc^^Hittrd  fhieetii  P^'^a^'^  ^  l-hr  ntdum^lni  vt  tbl« 
eoun^j  axltlbli  Uwdeilj  Lm;vA*^MdUinn  fa^-v  u^  i^fat-iifHLMl 


MHaUk  mm  ara  npaoaad  to  abooad  t  ooppac  and  laad  hava 
baan  worfccdt  and  fold  haa  baan  Cound. 

Than  ara  no  narinabla  ilvan  at  •atmatkn  lakm.    Soma  of 

"^     ina  practoltaM  thamaalw  flrain  oonaldanbla  iMtehti, 

baa«lfalcawad«;  tha  moat  ramarfcabU  anatoal 

JBit,  whara  tha  waaar  fcOa  flrain  a  balffht  of  360  feac 

iiondnl  rnptrtjf  to  dia  cantra  of  tha  eeonty  toi  laiiaaaiataa: 

7966,  WEX  FORD.  597.760  acres,  mountainous  on  the  north  and  west,  a  light  soil  and  tolerable  cultlva. 
tlon  on  the  eut,  and  in  other  parU  a  cold  stiff  clay,  unimproved  by  culture.  ( fVek^fleld,  Fr«Mer*t  Smrftey 
ttf  We^fardt  IWJ,    Stip.  Enejfc.  Btit.) 

of  Punb  and  ^r^  have  baen  Umi  nctad  fbr  tbdr  fn«  cnea 
of  b*rlc7  ;;  bfcui,  vm^  MY  cnLtJTiuni  wILb  c&n»f,  a*  trdl  «t 
ckiitvr  MTid  lumj;^ ;  the  dj^ll  iTftam  ii  fdmiiMMi  f0t  |Hitftiaa» 
anil  |iiirfrrTKt  I']  fenf  [iitwr  tbrrlKul  i  anil  ibrw,  thcvith  hiafiji|hc 
tram  a  dltlinn  al  a  feimti  rt|Mihu  aiul  mIm^  rn«l,  an  nrj  «.'• 
tcrui'iiilT  ^ni|ilfi]cd  m  mannn-  liw  tCTMnti^,  JibEii^dJmt  th* 
cccLnn.  ferv  anrijrd InMl^  Ln  ft  iiny4'h  tvii^r  rondJtkm,  Ukdua^ 
txii-rMife,  prsvklcnt,  aiM  mar)  ^  thnti  i:4ini|uraiiiirlT  vr^liiigi 
Hirr«'>  u  In  lUif^  atMi  WattrAiidt  wbolv  lirldt  kit  kqH  under 
fuY^e.  which,  in  lliLi  Riild  i;H:iini4l«t  t*  vmit  tuDrh  u<mI  at  fu^U  ° 
T>itf  bfefe^n  trmplp}'  It  fat  liaatinn  Ihiir  a««Tia,  tf  icbicli  « n^m- 
■UrmljEt  muulicr  an  Era|iki}«ir  at  a  food  teal  of  ThH^Vi 
tbbc  OMyitM. 


510,000  acres,  mountainous,  but  with  some  rich  and  beauUAiI  Tales  on  the  banks 
I  Noire,  and  a  climate  so  mild  that  in  winter  the  thermometer  seldom  fklls  behnr 


•  an  lana,  flrain  SOOOf.  to  lO/XXtf.  a  jaar, 

d  ftinna  of  varioua  ilaaa ;  but  th«a  to  Uttia  of  thai  mbrata 

rtoion  which  to  cammnn  in  othar  paita  of  Inland ;  nor  ara 
thcw  an;  rich  araxinit  fiiiina.  Dalriin,  at  vhich  tha  prhiclpal 
•ftkla  to  battar,  an  numanmi ;  but  aanarall;  undar  l>ad  ma- 
fugamant.  Tha  oovt  themialvaa  an  oTa  vary  Inferior  daacrip- 
tkM  t  and  tha  aama  chametar  babmn*  to  thair  •hacp.  vhlch 
Coma  a  vara  inconaidarabla  part  of  tha  Uva  itock.  In  thdr 
modaa  of  oiMTatlaB,  howarar,  tha  fimnan  ban  ara  dmm  ad- 
vaMad  than  to  many  othar  pott  of  tha  tolaad.    Tha  baronka 

7867.  KILKENNY.    510,0 

of  the  Barrow,  Suir,  and  1        .  

the  freesing  point,  while  In  summer  It  ranges  between  seventy  and  seventy-five  degrees.  There  Is  leu 
humidity  than  in  Dublin  and  Wicklow,  as  well  as  less  of  the  east  and  north  winds.  {Tighe'a  Smww  of 
KUkeMity.ldOi,    Stv,  Emege.  Brit,    Edin.Gmz.VBSn,)  ' 

t'tt^prriy  r«  }jaj  [i  In  ^rml  lai^  sttalai,  and  mm;  vf  a 
nc-deraie  aitanlf  net  m^Mding  S  lantal  of  lODQf^  %7"Vi  Tbf 
prLoelldJ   |iKi|int!|iP4a   iM   Lvda   ^nbonnih.   fatll^i  ana 

OrtnrjiiLt^    Tlic  ' ^  an  in  cnanl  b  dma  Ikwm,  and  part 

ncnhiij  Icam  an'  ennsHn,  uamh  n«bJlilud  on  aw  ^  tW 
UroMt  piupertlBt.  Uu  cbl*  rntim^  Qw  louiii  i*  aiiowtd  14 
tKLiuHcf  hit  \«*m  w  mi*  iAdliJdijAli  but  iKit  w  dnida  bto 
tktin. 

fit  tiK  kmhtifvtfv  fht  m(Ht  imixatanl  dvpaiiinirni  ii  yw 
dniTj,  whlrh  tibdidi  ot^  Iba  meajaf  nan  m  H*  Tha  nHt 
oi>niLJd<nbl«  dAititm  aTV  bi  t^  dtotttct  eaJtcd  tba  tValdb,  or 
V  alih  JUutinLilni^  4  itfeL-t  of  diTicrMif  lind  B%  M  lllUiHr,  bat 
■till  Ui  lit  naliiral  otatc,  and  natancloiad.  Alimi  WOO  Irtoto 
mnm  id'  the  land  wwtt  beM  ixk  IHt«)  bi  ont  fainil^^  vba  kcpf 
1^1  covfe.  Tha  c-dEti^  fen  nut  Tur  the  mtMi  pm  hnvaad  m 
vinUa,  wmI  ndj  tbow  iliai  Rit  aboQl  iht  nutt  n  n^rliip  hh  • 
Utii*  ha  J  tm.  [be  tejd^,  whi™  i^r  htmn  aLio  «n  kept  all  1fa«  ja*'. 


manrn 

-  J  Ita  llat  dtotrlcta,  vhar*  tha  tillaga  flmna  ara 

mora  axtanaira  than  to  moat  parta  of  Iraland,  prarant  a  proa- 
pact  vary  dUteant  flrom  what  to  aAan  mal  with  to  that 
coantry. 

Tha  aitf  to  Ibr  tha  moat  part  OB  limaManaofaood  qoalltr,  Md 
•oroa  of  tha  vallan  of  aimna  tetlUli.  T&ra  ara  rar[  fltw 
boca;  fbr  tha  land daclintea  about  MObat  from  tha  northam 
to  the  aoQtham  boondary.tha  watar  which  ftlto  upon  the  tax- 
fboc  to  carrlad  ofTwlth  raAdant  rapidity  to  prarant  tti  makina 
thacRmadmanlqr.  Tha  tonaat  cSUary  to  Inland  to  at  CartS 
Combar,  naar  tba  northam  boundary  of  tha  county.  It  to  a 
atona  coal  ratoad  to  Immeara  ptooaa,  but  of  a  Milphunfna  (pMUty , 
which  randan  It  dtoagraaaMa,  and  Maatiniaa  noaloaa ;  and  H 
w,thanfcn,laaifltfobataffuaadtofcmtUai.  Ftothtonraon, 
andaboftwn  tho  Rraat  acpanaa  at  which  It  to  ratoad.  Bni^toh 
coal  to  uaad  to  praHirauca,  avan  wlthta  a  few  mitaa  of  tha  works. 
Than  ara  wvaral  quanlaa  of  marUa,  chiaflr  of  a  black  oobmr. 
of  which  a  few  tons  ara  aspoctrd.    EioaUant  MndMona  and 


ThiJT  CiUfn  pin  ut  Ibv  vrlgbl  of  fffa  bundnd  m*|ht- 
uxmlurt^  nfthr  lini  iliirlei  li  M» hnndnd  wtiiht anda  bair, or 
thr^v  (lirlani  at  "minr  T^f  E^v, ami  nach  tew noulm from «« 
and  «  half  Id  tbnc  rr^  t£m'    Tb*|tfa«tfeairaptlli^»w*lP 


IfCO 
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PAEt  IV. 


r.bbvtilttto  known  la 


Ma- 
in the 


bj  Uw 


MnMB,  vhMi  b  ooMMA  In  MnoMT.  •  Mi 
KJIkanny,  tha  oow*  IwkinginK  to  th*  dalnri 

vho,  in  wme  rituatkMM,  bicad  thnn  on  thotar 

In  odion  prHlw  baybiK  thorn  at  a  proper  an*.    TooUttla 
tkm  U  paid  to  eloAnnnoH  In  thetr  dalrtta,  atpodallr  ' 
Borthtni  dlMjlct ;  and  for  thli  ranaon,  aeconllnc  to  Wal 
tbouKh  Iriah  buttar,  whon  freah.  la  prcfisabta  w  aiqr  In  * 
j«t  It "  ia  In  tha  lowoat  ertimation  in  ttio  London  mart 
k  almoat  aiwaja  hc«Tily  Mlted,  and  vnnr  ftvqnonC 
amokT,  flahr,  and  tallovy."    Tho  eattla  of  thh  corn 
Blaod  caea  from  tho  naUva  braad  and  Uw  Bnfdlah  loniL 
and  thrlr  dMvp  hoTe  baan,  in  aoma  parti|  improvod 
La<c««ar*.    Tha  Marlnoa  hava  bean  fiatfodncod  wlthl 
fcv  >aaia  bj  MaMra  Nowlan,  tho  praprlaton  «f  a 


a  cooimandlim  Madon,  nrcaanta  a  rtdi.  and,  on  tha  banka  of 
lU  riven,  a  baautlfit  landKapo.  Tho  Cuiraffh  t£  Klldaiv,  «- 
tandliur  to  aboutMOO  acm,  hM  boon  Iom  cdafafrntad  ffar  tha 
aoAnevarstatoifandthafinenaaaarittpMtuxaa.  Bntthadl. 
mat*  of  Kildara  la  aaid  to  bo  more  moiit  than  that  of  an;  othar 
■art  of  Ireland,  which,  if  tha  itatament  be  conoct,  ia  a  very 
nirfiivanrabta  dmuntunca,  «a  a  clajr  mII  praralla  very  faMh 
nllT,  and  mnch  of  it  U  isccadingly  tenaciooa  of  molatura. 
—  -      ■  "in  Kikiara,  putkmlariy  tha 

-a  ow  a  thira  of  tha  ooonty ) 
Injc  to  Wakcflc'df  have  from 

_  ^    .._im  arc  laai  eonaidarablo,  and 

nropom  aeama  to  6a  mora  divided  ban  than  In  moat  af  tha 
olhar  dHlzlcta  in  Iialand* 


a  now  600  arOw  fwa  nea  t  and  tti^  fad  thai 
^  .  ^^  Md  tho  waighl  of  tho  flaaoa  haw  taapravad 
HKo  tha  shaap  wcra  Innaiwd.  Tha  naaal  oora  crapa  an 
raiaad  hara,  bat  clover  ant  othar  iraon  cnpa  not  fca  a  anftabia 
proportion.  It  it  the  cnalam  to  work  oxen  Intemlsod  wi-h 
noriai.  In  taamt  of  alx,  or  tlnae  pair  deep,  the  oian  plaoad  C 
meat.    Yot  tha  lUkrvs  are  bettor  manayd  hoc  Oun  hi  i 


r  part  of  Iraland.    Ii 
I,  but  not  oxtonaiviljr. 


I  hi  any 
)an  practta>d  far  many 
jraar*.  but  not  oxtoniviljr.    {Smp.  Bmqfc  Bri.  JTittcMy.) 

•ofawo  an  eaacht  in  tho  tlvm,  and  anit  to  Dahiki  jMckad 
fcabastoofleaTVooilcn  tathoehiormanafactnra.  Mmh. 
Novlan  and  Rhav  pradnoa  aBcellcm  cnparttaie  clotha,  fraoa  an 
aatablkhment  aa  oeiebratad  in  Iialand  at  diat  af  Ova  M 
Lanark  h  hi  Scotland. 


7»S.  K1LD  A  REL    598,SS7  acret,  fbur  fifths  arable,  mouloir,  and  pa$ture^  and  tb«  r«t  bof.  (itair«m*« 
Smrvep  qf  Kildare,  1807.    Sigt.  Encpe.  Brit.) 

Tha  eonmon  ate  ^Jhrmt  b  froaa  tan  Irldi  aent  to  MO :  and 
tbaaa  fknaa  are  freqacntly  hdd  In  partncnhlp.  Laraa  f  irma, 
hawevcr,  are  laai  rare  licra  than  in  thearaUa  traeta  arthe  othar 
ooantias.  The  leaaa  vaiv  farmcrly  ffar  thirty -ana  voan,  but 
are  now  inoitly  ffar  twcnty-ona  yean  and  one  Mb.  Al  paiiA 
and  oooittytaici  are  paid  by  tha  tenant.  Wllhfirwaseaptlona, 
thacomaof  cfopplniChthaaaBiaaalthaa  boanfaracaataii, 
ais.,  frllow,  wheat,  oata.    Potatoca  are  naivonally  cahlaaaad. 


Van  cttka  aarqf 
oftbaw 
,,  -  .jamberof  amall  hllla  and  xantla 
it  piirt  it  in  Aat  and  nearly  level ;  and 


larReportkmoftEa'wFatemddaorthlaoDuntT.    Theaaffitoeli 
varM^  anamberof  anwOl  hUlaandRontladeelivltiea;  but  far 


Tharc  are  a  fSev  larae 
Duke  of  Leinatar%  which 


^naiar^t.  whici 
al  iiroprlaton, 
7000(.a  vaar; 


thenlea|(h  ta 
laaimanlbar 


-- are  miiadtL, 

I,  which  aometime^  oonaiata  of  alz,  and  never 


Than  tarn  awarni  rtwaini  and  taro  canals.  A  wooDan  mam* 
factoey  at  CatbrtdfOi  and  a  catholic  aamlnaiy  at  ICvneoth  te 
abovaSOOar-* — '- 


7969.  KINO*S  COUNTY.    457,000  acrea,  half  of  It  bog,  moantaln,  and  warte:  and  the  remainder 
arable,  meadow,  and  parture,  of  a  medium  quality.  iCooie*i  AgriaOtural  Siurvey,  1801.  Sup,  Eneyc  Brit.) 

baan  aradad  bv  aona  of  tha  propclalan,  wan  hc  aona  tinw 
allowed  to  ataod  unaocopled. 
11S8 


The  Bog  ^AOem  ooeaplM  a  aoniiderabla  tract  on  tha  north- 
aaat  coaat.  and  tha  mountaJna  ar«  on  the  aUo  of  Queen*8 
County.  The  aotl  of  tho  arable  land  la  either  moerlih  or  sta- 
velly ;  tb»  farmer  prodnctiva  in  dry,  and  tha  Inttar  In  moiat 
aaaaona,  but  neither  of  them  natorafU  fbrtlla. 
Unieatone  gravel,  the  moana  of  thef 

even  whcro.    The  peatuna,  thoonh  _  . _,  , 

not  luxuriant ;  bolter  adapted  far  ■hecp  than  oattla^  and  very 
favourable  to  the  oowth  of  flne  wool.    Mnch  of  tha  ——'-'- 

dialrlet  haa  an  arfTUaoaaui  aoU,  thickly  taaanponad  a   .    

of  landatone,  and  8  deep  irrecialroable  bog  ofkan  oecon  at  Ma 
beaa ;  but  towards  the  oantie  of  thia 
■sevaila,  there  is  much  good  paaturr 
hilla.whf-^  • ^^    -..--.- 


dofaaliirciay, 


!sr&.r 


Earf  ofaprrfy  ia  in  large  aatatcs.  and  many  of  diair 
donotiedde;  but  much  of  the  land  ia  held  en  laaaH  hi  perpe- 
tuity, and  the  holders  of  these  fbrra  a  raapeetable  cImb.  The 
nincipal  pcoprletDn  are  Lords  IXgby,  Raae,  and  Charlcvlllab 
Farms  «ei«  formarly  very  large,  not  anftnquently  of  tha  actAit 
of  MOO  acraa:  l>ot  ttialr  slae  hto  bean  dindnlahad,  and  anrh 
aa  are  oonaideied  large  do  not  new  aaieeed,  on  en  average.  400 
BngUah  acres-  Many  are  as  smaQ  as  taranty  acra^  thaagb  tha 
tnadlamaiieaf  the  smaller  class  may  be  double  this.  Moat  of 
the  arable  land  la  tolerably  andoaad;  dttaflr  wf 
s  here  to  a  great  dm. 


Whant,  oats,  barigr, 

and  potatoes  are  Cna 


are  emplayed  In  .  In« 
bonr  (  the  iwwjgh  u 
iOUbUlmto.      ^.g 

bytara 

I  yet  thia  and 

tfarhnplamgta 

not  yuwaHy  era 

goad  oenatmetion.    Tlie  thmaWng  trtti***"**  haa  been  In  naa  ki 

Oiladiatrlctfbr  about  twenty  yean.  

The linaM were farmerly fcrthtrty-one  yeara, « ftna Uvea t 
hot  the  more  common  period  of  law  h  («f**':7!<^r?L5* 

,      which  the  llfa  of  the  tenant  in  poaaaaahin  at  the  ««d  «» Is  ft*. 

i  than  in  soma  othar     qnently  added.  Soma  tenanta  hold  far  Uvea  ranewaMe  far  evw, 

parta  of  Ireland :  yet  the  oondiOon  of  the  tenantry  and  the     paalngarenewal  flne  equal  to  half  a/eai^  rent,  or  more,  c<»*>>- 
neasantrv  does  not  seem  to  be  matarlaUy  mora  Improved.    The     fill  of  every  Ufa.    Modem  leasH  often  contain  a  unhll 
flvm-buildings  of  every  dascHptkm  are ganeridly  vary  bed;  the     against  aUanatlng.    Nothing  Is  so  moch  complained  of  a 
cottages  In  particular:  and  yet  thoaa  who  have  been  long  ac-     the  tenantry  as  the  mode  hi  which  tithaa are  collected, 
customed  to  these  miaarable  cabtea  are  aald  to  praftr  them  to        Thare  are  no  oonaUenble  mamtfbrfwto,  no  fiabefia^  and  na 
more  ooaJbrtahla  dwemngi  U^.  11S8.],  which,  aftar  havhic 

787a  QUEEN'S  COUMTT.  884,000  acraa,  eenerany  of  a  level  rarftce,  three  fcnrths  of  which  ii  of  a 
nroduoCiTe  soil  cultivated,  and  tlie  reit  bog  and  waate    {Coote'i  Agricultmral  Sitrveif,  180L    "—  "" 

Coal  of  tfw.KilkattniklndJ7S67.)  Istheonlymhgalweekedt 
marble,  sc.  In  dMwMt  naiti. 
jablerlveit. 

_  _     „  IbfiOOI.  a  year,  and  onwards. 

Some  of  the  most  valnaMe,  having  been  let  on  perpetual  lamea, 
"''-\  a  larae  Income  to  the  lainoaa.     It  ia  theaTlaMerwho 
the  middle  dma  of 

toSOOr.  perannum,! 

Innda  are  sublet  at  rack-rent,  and  oommonly  to  vanamall^     „ 
Here,  and  to  lUng's  County,  WakaOeld  ofcavved  some  ef  Uie 

7971.  C  ARLOW.  820,096  acret,  of  undulatinf  aurfhce,  vith  tome  btlla  and  mounUina ;  the  lowlanda 
a  fertile  loam,  and  the  irolandt  a  light  gravel ;  one  tenth  in  mountaina  and  b(«a.  ( 9Valt^fleWi  Statistical 
Aeamnt,  ^c    Yoitng's  7V>«r,  4c:    a»^  Enc^c  BriL) 


but  thate  Is  taen  ore,  Aneatone.  mark 
The  Barrow  and  Nora  are  navfanble 
BUalm  are  from  60001.  to  16^ 
Some  oTthe  moot  valnaMe,  ha 
afford  a  laraie  Income  to  the 
form  the  middle  daas  of  gentry,  with  < 
1001.  to  aoor.  per  annum,  obialnod  from 


beat  fhrmbig  hi  Iraland,  with  modi  ■*  _ 
tmnatic  couiw  of  crappb«.  and  to  ket^ng  the  land  to  good 
heart.  Osan  «id  haSm  aia  wad  far  tte  iriMMdi,  the  f  in^ 
nnanlly  jraaadtag  the  lattae..  A  cood  deal  ef  ohaato  la  made 
hara  far  fha  Dublin  aawket.  In  oSiar  renecla  the  rami  aop. 
naa«y  of  thb  diatitot  does  not  difikr  material^  from  that  ef  the 

7-ry ^j  dasarlked. 

•  ara  Unan  aid  ooarte  woaHaoa,  hot  to  na 


The  wtlmnmU  aarc  varkms,  b 


large  sstoitar  ia 

m  of  property.    The  hiring 
ofamallpC "*^ — 


theoccunier.ensaptafaniaUptaoas.  Theraarai 
flfcka  of  laiui.wooiltd  sheep.  Pour  dieep  of  the  inan  Dreed 
and  Ave  of  the  EngUah  ara  called  a  "  oollop."  and  thcveooUopa 
are  allotted  to  two  acrm  of  the  beat  land.  Ptar  ita  dafrlmTCat^ 
lewis  not  aaoalled  by  any  oemty  in  Ireland.  The  fhrmen 
apera  no  iroubie  or  exuenae  to  procure  good  eowa.    Prom 

STSiid  ^^ "" '''*''*^^  ^      i^£iL!r  ***"  **^ 

Itolf  of  butter.    ThedatayayMom  punned  hi  DevonadKe,  Dor* 
totshlra,  and  some  of  the  northern  oonntlea  of  Ireland,  of  letttag 


todalnrman.lafalbiwedhere{  butthisi 

|lent  whan  the  CaUtolica  ooaU  not  Irgally  pnrchaae  land. 


CSid.! 


It  it  hItMy  HtenTi#d  In  th«^Jj«idmi  mutit, arhare  Hh 
lai™ 


., _„, , qa^ty  la  as* 

ii  in  Sy^Ti .  ji^ikI  Uu  V4n«  u  P-KtEiaal.    It  Is  all  nacked  hi 

L-=iki^  wskhinc  upvMili  vTlkae*  bnndrad  ««iff>t*._,_^ 

n«  u  t^'A  mur^i  wtieat  annrfl.  and  it  is  not  of  a  krlgm 

snoA  quAiU)  i  Iml  ftw  b^rtoy  of  Carlew  h  asoal. 

e  1^  V  »iiiiie;,  thv  bwt  to  iieland.    At  the  itoaeof 

ih*  iimii  im^vi  bntintj  «hich  prodaeed  hi  <ad 

■<e  \i  imivib  hcT^  ili^b  m  any  other  pert  of  the 

bytheilHrbdlsrtlleitoa 

riaa  at  Cork,  or  by  Hm 

BSgreani  to  C  " 

Tbaoouni 


ar^  ' nL-iill^^s.  Thenc  i*  liitta  or  no  Has. 
■bl  >  -".-ulnl .  I  It  lIh-  1 1  L-'LFi  ll,'P  i.4  Cv\tn.  *  { 
grtiwri.  uIljcIi  .vv  wtd  a\\  ui«f  [r#|jnil. 

In  I  wiaw^fr«w  rkuht  f«ilfi>ie  niNiti,     . 
an-  ihJuiit.    Ai  LrifdUJ-ntvidfT  ii<  m^*  iifthe  _ 
to  Jrofondi  eaftaiUE  t4  friniuic  n»«tv  tfun  H 
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787&  EAflTMEATU  An,700tertt,of loir,flat,rieh Mirfkee;  nctoyeyor lounjioUoQliniettooeor 
gnTd,  with  little  wood,  few  nuiuUmt,  and  only  one  twelfth  or  boa.  iCiirwem*s0b§er9aUoiu,l8A  Tlbm- 
MM'fSMTwy^JfaKA,  I80SL    Stip.  Eucge.  Brit   Edin.Qax.lWy 


«MMl9  Ibjn  tUUfS.    ilr 

» In  • * — ■-■ 


talhit 
t«MO 


obhet  talhit 
nloo       — 


tmrnxa  ttun  iiiUfs.  Muy  pvntMH  bshdm  nran  wo  m  mw 
covB  in  •  tmmm,  bMldi  buliocka  «nd  thwy.  ThcM  thn 
■MfhiM  at  Um  Uihining  af  tb*  |pw«  mmbii,  nd  dlBOw  or 
iatalK  tb«  awyBar  Hid  aatama,  ■•  tkm  wn  nady,  baMad 
a#  haiiiim  a  vmalar  ■Mck  aD  Um |«ar.  Tht  pialf  ara  con* 
ridmdtaoTaluablatobtappliadtoiliaraaritHiflrglock.  Dalrr- 
lB|t  It  aol  caniad  la  any  mant,  and  tha  bailer  aada  hen  it 
M&iobahaldiBNtliaMtlmaCian.  lo  tama  lartaBoai,  vhoa 
flnat  an  lac  o«t  ftmia  daily,  iha  landlard  iuppUct  a  mooat- 
ilan  «r  oova  in  aalik,  hatMt,  aad  laad,  and  iha  tanaat  fktmidMt 
I  arft«n6l.«D71.1(to. 


par  aMHim  far  aadi  cow.  Tha  AiidUh  iaqc^Mmad  o 
wan  iBCndaoad  ouay  yatn  aaa  ta*»  this  dlttnct,  which 
ntmihw  MOM  of  *a  W  ipnTlaiil  of  tha  bratd.     fi 


MB  on  tha  Maynaliy  ritar  ftad  an  Imi       

t  tadM  tumaraataani  ami  tha  Kilcnw  hUlt,  In  tha 
a  angia  a^HnlM  Cavaa.  an  nmarkabla  far  <kttanlag 
Tha  ihaap  aaVraaabt firom  achar  eoontioi,  and, Uka 
--  -'^^^^-— khK«aD«yfaataMB^ 


ru^f*  >fw«  an  hTRtr  han  fhan  in  matt  iMrta  of  Inland  { 
bat,  aecording  to  Curwcn.  Uw  tjaiam  ofmuuifcanont  it  llula 
bacttr  than  on  tha  imtU  unaa  of  oChtr  tliaxicu.    TIm  hoiuat 


rr-i  f-r--  --r.  *-T  r^^  - 


fSuc!^^.    T hf  pi  I rtc-ttiji luoil  of  rhU i  Uud  it ;  -ik> 

milk,  .iehS   ifcaajvi^ri  n«.1iiii*tlt   bulctt^'k    :  ■  iljT 

n*i]  I'licn  Aww^n  tl<^ui<ncrT»  «iui,  lu  «ili]  l..  ',-,-,,.  ,.,,.^,.^11, 

tvkX   li  tvT^  Kitem  In  dltU^THlt    poitl  ^4  Ih*  tMiUtj.      A|J  UfUn- 

•ot-ruplod  kiM:c*^*kiti  «4  liiiLU  and  tAiitt  torn  cfum  fbr  v^»ff^ 

Ttnrp  I*  rtunnKii;  In  ■  frw  imuiKi.-*  ttimi  for  Iwmtj  y«4n« 

all  K  ttliuut  lli^  wit^atian  uf  nianurfr.  It  ii  cuiiutiiafi  [« 
work  Iwrm  Initftnlltd  «  li^  aim.,  dT  which  ikr  uv  ttncvoL^ 
yoki  (I  U^nfthcr^  Itim  poll'  (kvp.  In  ■  Tfty  il  I  <Qrvilnii,-t«a  pkm^  ; 
yd ,  fuiiw  lildtMdli^  iMi  muiAHEmail,  th*  ivlwal  LTa|n  uc  kn 
■oiTw  |M  r1 1  iri,rril«i(.  A  KTlctill'  tu*  |iu,  nf  Ulf  t*»m^  c«|endtil 
van  much#  tod  tt  |immt  DcttH?  Uut«  iAun^  of  the  oMiBtjf  ua 
aniWiJluiei*. 

Mimmfiuiorrt  da  fio(  ■n«id  iTfii  ploiTn«tt  le  ■n|  «<ti4diniti|a 
part  1^  |h«  yvi|rplillHi.,  tlltfuijh  h^fr,  1»  in  rni»l  |«t1>  Of  J  tol4U3d  , 
thai;  kd  hiusi  I*  rArrivil  nn  lu  wnii^  <^t«i>i  -  awytl  atno  Eli*  waving 
of  irutTni.  On  Lhr  Utwrkralcr  Iml  Uit  IkQrua  Ulov  iqn  mtriu 
aSU.TUiiT  ISaur  tiklLi.. 


7879L  WE8TME ATH.  978^80  acrw  of  tarfkee.  !%•  surfMe  of  thb  dtotrict  I«  exceedingly  direnified 
with  woods,  Ukei,  streamt.  bogt,  and  rich  grasing  Undt }  in  no  parts  mountainous  or  flat,  but  gently  tin. 
dulating,  or  rising  into  hiUs  or  no  great  deration.  Some  of  these  are  cultivated  to  their  siimroitS|  and 
others  eorered  with  wood,  presenting,  in  several  parts,  some  of  the  finest  scenery  in  Ireland.  iWak^/UWt 
8itM$itcaiamr9epqfIreUm4,    Sti^nepe.  BrU.    JSittsL  Gas.  18S7.) 

Thapihutatlrtnrittha  Wiwii  aad  than  to  a  munbar 
aTbaaatlAilUkatwanalsektdwIthtehi  thatnatte  Loogh 
nm  an  taid  to  han  an  amatic  qnallty.  Ona  of  tha  lanmt  af 
''--■-^itMlorwoadaditlaadt. 


oTlhabatt 


Ht  part  of  Sadlatiteirnliaga  it  aeoordingly  npon  • 
toaW,  ibanah  oMnoom  Itraitadtban  thoinhabitanu 
eoiunma  i  aiw  twadat  tha  crnt  common  In  other  plaoct,  flas, 
hamp,  and  npa  an  oolUTatcd,  with  clonr  and  tiumlpt ;  tha 
two  laiitr,  hovavor,  not  canaraQy.    Tha  tea  it  oaaatiy  liglu, 
partt  k  it  rich  and  dacp. 


7874  LONGFORD.  284,940  acres,  in  great  part  bog.  mountains,  and  waste :  the  climate  on  an  aTeragt 
{fTaiifiM,^  Sup.Bme^3riL) 


giring  140  dry  days  in  the  year. 

,  LmMrnrm^h  la  atMattT  ftaa  aOOOL  la  70001.  ajaar.  •  vta«h.    It  b 

Parma  I  wnt  g< 


IniaiancfMibBlyfatwaaly-oaaytanBada  Ufa.  Pirmt  tet  gantn  ali 
ankfaaiamotlpart,myaaiaIl.whantlIlaititthapi1iidnai  I  rotaia  tai  thair 
algaet;  but  aaly  a aaaU  prapaitfaa  orthtMSSioc  it  udar  S  1 


ly  ocouplad  ta  gmlne,  hi  which  na  nti* 
axclotlvaly  ataploy  tha  f 
Boaaaunaaii 


787&  LOUTH.  177;9fi6  acres,  mountainous  towards  the  north,  but  In  other  parts  undulating  and  fer. 
tile,  wHh  little  waste  land,  no  considerable  lakes,  and  a  great  number  of  gentlemen's  seats,  of  which  Col. 
knbthechle£    {Wakefield.    EAn.Gax.l9an.) 

Laadripnptrfp  it  hi  attain  than  laOQL  to  «MW.  par  aanom. 
firat  an,  ta  t/mmaJ^  laqiw  ihaa  tai  maat  alhar  partt  of  Ira- 
laiad;  bat  Ihtn  an  aUU  many  nvy  null i  tai  tooM  paflthat, 
'  "  arty-ava  aent,  and  tai  othan  th^  do  aal- 

mxm.   At  tha  land  to  chiafly  occnpfad 

ton  to  paid  to  tha  taanavamant  of  ealtta 

andthaap}  of  thalattar.thoiighaftw  anhaptanaiaitiknnt, 
IhanaaibartolaoaniidOTtbla.  Whaat  and  oott  an  iha  prin- 
bariaybali«myUttlaetttUTalad.  Thaothar 
^flax,andaUtlWhaaap.  Clanr  and  tnmlpt 
ad  lothafbnatrf ptialatuit.  Ittooalyon 
thata  that  tha  ganartf  niaii^iiiunl  It  gaed  i  that  of  tha  com- 
MOB  ftnaan  Mag,  ftr  tha  moat  part,  tlena^y ;  aad  thair 
lamli  ratalilBi  hmfj  itiitam  af  Ubm  aad  matfto  haty  tfaam 

7876L  WATERFORD.  iS4,400  acres,  the  greater  part  hilly  and  mountainous,  but  rich  and  productlTe 
on  the  iauth.east ;  the  climate  so  mild,  that  cattle  sometimes  graze  all  the  year  round.  ( Wakefield,  Cmr. 
tsm,|c    8mp.Enegc.BHl) 


their  ik- 

, J  thiiw  but  til .         ^  ,, 

an  in  a  condition  auptrlor  to  that  of  thair  bnthnn  In  mott 
othar  partt  of  Irdand.  It  to  cammon  to  renew  tha  Itatct  soma 
time  betea  tha  old  onat  cipln,(o  tlwt  the  tenanfa  anaotoAin 

■   '    -*   *- — '-' — *^ — renewali, which 

ppllod  to  the 
valoa  toa»> 


tfiirUiaa 


int,  which,  thoBiih  payable  in  Nofeinbar^to, 
'  '11  almott  iwchra  montht  after.  Tha 


t  [hi*  of  Drrauiiln. 


id  which  Iho  n 


BM  iHA  tad  A  Itfij ;  and  on  Olo  bonii  of  ttw  H«atft,  vl^nr  (ha 
txn&  k  matt  TiJiutUc^  tumt.  an  imdlL  ^EcndiPR  bi  Wtka- 
fltliTi  liiAtf motion,  **  in  llri*  nuMif^ ,  w^ra  ihv  ticket,  daufhsar 
li  «  Arnicr  mwrwi,  tht  ftih«r,  tnaliwd  sf  riTkui  hv  a  bortlMl, 
dJTkka  Till  tirm  Imwohi  Kimi^wid  hk  unan-ltW ;  Oi*  Mat 
daiubt«'itrua;t«3ulfi^tlM  nmcklKlcTj  Ami  thbtiiKldon  Mid 
aahUvtolM  cnriti nuf^  w  kmE  •■  ihwv  «*  dauf hlftih  to  U  «Ut- 
•nad K  In  nif^ril  Id  tnaJ«  .bildn^n,  lIm;  an.- turned  ouC  into 
Omw^liij  bthI  Irh  Ca  ahif^  ror  EhtfmifEy*!!.  ihtf  Iiaj  wb}  tliay 
can,"  Tha  rrtii  u  r\im\w  |4l4  fnm  (ho  ^roducr  of  Ui*  dAln, 
wlUch  U  oihductod  an  ■  jit^uer  or  siiaJ,ln  voJ*  -bTrr  m.\\  the 
miKlTF  tnd  tTum  Ihi?  pi^^  wttlch  an  pntly  ifal  upon  ill  cMiltla. 
IwnH  ^  the  d&ln  farjt^r^,  vimm  ^wluan  an  In  aan  e^\TCtink' 
aunciH^  ^jr  \fJJfM.  a  7«at  o#  ivnt ;  aiul  «  pnat  daol  J  buiiirr It 


made,  even  among  tha  Bieantalat,  when  mall  etrwa.  anitad  to 
thanatanof  thaaattum.  fcrm  thoprtndmlalaek.  lalha 
naiahboBaheod  of  Walarfad,  eowt  wan  let  ftr  aistatn  pooadt, 
elgmaan  ponadt,  aad  at«a  twenty  ponndt,  tat  tlie  taaton 
Thanannryfawtha«p,andthonofabaddatcriptlon}  and, 
iiuin|inBil»aly,hii>awaBUpottlenl»inHllage.  \VWnlfenata 
uatd  at  •  ■NBva,  U  BMHt  be  baoa^t  ftam  a  dial 
to  no  Mui itiii  t»<it  tait  of  iNarkwalar,  and  It 
for  an  aen.    Oicharda  an 


hankt  of  thit  rinr,  aad  esttn4n  plantationt  of  tiinbcr*trcat 
haw  bean  famed  in  Tarlent  partt.  Furxe  to  to  much  and  at 
ftiBl,lhM  whoU  Mda  m  kept  vndar  thit  shiab  fa  (ha  par- 

Hogi  an  an  Important  branch  cf  trade  at  llUfad  Uann  i 
glaii  and  tall  the  prindpal  maiadhctanfc 


7877.  CORK.  1/>4B,799  acres  ef  Irish  p1antirti«n  measure  of  grcatW  varied  iiirhco ;  bold,  rocky,  and 
mountainous  on  the  w<ist,  rich  and  femte  on  the  south  and  east,  romantic  and  sublime  in  many  places, 
and  one  fourth  past  waste    (^Wak^id.  "       ~  "  "      "*' 


Gas.  1827.) 


t  east,  I 

TMontmf*  Smrwcg  q^  C»rk,  IBIO. 


Sttp.  Eneifc  Brit.    Edin. 


Thatlhaafctomad;  bntamyiBaHJ  tphiluMaaltii  thatlt 
behanghiicihrthawovatw  ^ 

Tha  jHort  of  thit  eountp  flow  wllh  rapidity  far  tha  matt 
—  I  a  drcanttanoe  aafcnanbia  to  thair  batoai  itiiiuad  na- 
» liiaaHtatfar  tha  anctlaa 


JKafci  ■raaantimHy  Ifti  tUta«tfanm  •nvarynnaU.iel. 
doaa  abon  llS^  am :  aSd,  wiMi  iii«  ■•  Isffw,  aflefl  Wd 


In  paitnanhip,  tad  tha  ihant  af  each  faidiar  dimlabhed  by 
thacawraoawactica  of  dWdiiM  the  paternal  iiiiiialiint  among 
the  Mm.  The  ttaiu  and  to  hafaf  iblrty-ane  ytaw,  or  Uiraa 
Unat  bat  of  lata  ttia  term  haa  baaa  Mdacad  to  twentyona 
ar  onaMIbi  and  the  temt,  hwmd  of  baing  Irt  out  ta 


of  ttllaat  landt,r 

in  prAranca  to  tha  ptoagh  t  the  nnial  dopandenceooaolaioea, 
at  tiM  common  and  dmott  cxclusin  article  of  food ;  with  ndMr* 


4H 


1202 


STATISTICS  OF  AGRICULTURE. 


Paiit  IV, 


•U*  cafabM,  cmwdcd  vidi  fllth,  poverty,  md  faadoloio*.  The 
onn  u«  poMbM,  !•  fovourablt  ■ItuatteiM,  wMxaMlad  by  whMt 
ami  oaU,  far  one  or  mar*  yean:  ■oroctimcs  btftcyftOowt  the 
vhMt.  nnbcultirBtedinnMnTHnAllpatclwk.  Hcmpverv 
nrrly.  Tnmlpt  md  doY«r  are  Mldom  to  tw  teen  on  tenanted 
land*.  8ca  Hud,  les-weed,  utd  lime,  fbim  a  lueful  addiiion  to 
the  stable  and  Cnna-yard  m^nurr  ;  which  i»,  howerer,  in  man* 
caMt,  allowed  'o  be  wa«h*sl  away  by  the  r<iin«,  and  itreAtly  »• 
duoad  in  value  by  caKlea*  manaKt'tn^nt*  Porinc  and  burning 
iajHractiaad  In  ererr  part  of  the  county,  a»  an  iMAbliihttl  mode 
ofyrepaanuJoa  far  ihe  flmt  crop  in  the  coune.  The  l>n|il«niicnti 
of  DUiMndry  are  icneraUy  Imu  :  the  common  Irth  plouich  and 
hanrova,  seldom  ftuniiahcd  with  iron  tines,  drawn  by  liar.iCi  or 
mulaa,  and.  In  a  few  inatanoat,  by  oxen  :  wlteel  (MiriAi;«»  hare 
bacome  oommon.    A  candderabfe  number  ofditirie*  are  kr)it 


In  the  vicinity  of  the  city  of  C«»k,  where  the  produt-e,  in  the 
ahMW  of  batter  and  ikim -milk,  Ands  a  rearlr  market.  In  Kencral 
ttaoowa,  which  are  chiefly  of  the  h^  Holdemeat  breed,  are 


letoatt«adairymaB.at  a  ontafcarala  braariwbyHw  yaar; 
yy  many  jbimaw  cooduct  the  buawwi  ef  the ^to  Iheowalwia. 
The  averaaa  nnmbcr  of  cow*  in  a  dairr  nuy  befrom  dtiity  to 
forty.    A  WW  abaep  are  kept  on  wrry  fkrm,  oommoaly  in  fbc- 


mort  worthleai  MKiurea.    Proprieton  have 

.  .      „-aiu«r  brevds,  and  And  them  to  answer;  but 

■lieep  can  nerer  become  an  object  of  importance  in  a  district 


introduced  itrai 


whe-tf  fkrms  are  so  small. 

Tithei,  of  which  no  inconaldarablc  part  are  lav  profcrtv,  arc 
generally  |iald  by  a  <^ompo»ition  with  the  fiumwn.  The 'uMial 
mode  in  to  have  tbem  valued  before  harvest,  and  to  appoint 
day »  of  utcctin;(  with  the  parishioners.  Cor  t  lie  purpose  of  Iccili^f 

The  prtncipal  mantiEacturas  are  rall-doth,  duck,  canvass, 
and  (billing ;  oanaburin  fbr  n^ero  rlodainn ;  coarse  woolMsu ; 
spirits  at  several  lar|e  disiiUvries  in  Cork ;  and  Konpowder  in 
tie  iiei-;hbour))ood  of  the  same  city,  the  only  manu£Kta«y  at 
that  arUcle  in  I— •— •  •  •»  •  -• "- — 


7878w  TIPPER  A  RY.  88?,''98  acres,  <11  versified  with  heaths,  raounUins,  and  fertile  Tales ;  of  which  the 
Oolden  Vale  is  among  the  riche«t  land  in  the  kingdom.  The  climate  so  mild,  that  cattle  erase  out  all  the 
year.  There  are  S6,U00  acres  of  bog  in  thia  county,  including  part  of  the  Great  Bog  of  Allen.  From  the 
surrey  made  by  Mr.  Ather,  under  tne  direction  of  the  commiMioners  for  enquiring  into  the  nature  and 
extent  of  Irish  bogs,  it  appears  that  this  waste  laud  might  be  easily  drained,  {jrakrfield,  4 


Brit.    Edin.  Oax.) 

M'vrmi:    iHaVt,  IflAil,  and  uoal  uv  wsf  ksdr 

£fkiflri  aiT  of  viriwrt  *i*^t  imu«  rf  Uv^i  -wm  tarr»>,  Mt  a 
fnavr  number  of  a  miHLnm  tximi ,  w^ti  U  (rcrm  iOT^M.  ta  tXttOI. 
m  jHr^  fit  I'^vt  inXHtrtetoTS,  ihe  tnfloeiH^  of  L.or(l  J4  m'^^'K  I  ■>  l>y 
§V  th*  B»d  ngnw!d^«Lil<j,  Ihrnufh  hvm-jiI  irthen  h»vf  i  <.•  ites 
wgr^  f^wn  itl/WHH*  la  ISjVfU.  »  jent  and  upnarrl^.  The 
jtia^Mm  inf*t "'  ^  Kofcommon,  haK  JeiwhoUl  |ain?p6ni'-  ,  tn- 
miB)l%  af  imicfa  jfteaUir  talue  tban  the  baduhlk,  of  »^  ih, 
■dm,  t£cy  ^ken  bciwmt^  iltfrptnrtlnHHi.  Praptrtt'^  «  ■'  h-  de- 
Hrweo,  worth  Itami  ttvitit,  u»  lOOOH  a  ytMi  vm  vmy  tvtti  .  i  on. 

IlltjUie  hntUf  howi!  vrr ,  arc  tummwiMj  if  iinialt  aEient,  rr i  >  of 
filnvti  IrtiliKWT^  tein^  ihMi^hi  Uu^e;  |* tha  manifefn*.  i  is, 
ilk  man^  trMtqnre*,  dafv  rnpntaltlir  Itva  la 
^  ir^huML  Hut  LTieyfiru'i|Ni^  b  '  ■  - 
irf'lMi  kind  c/^^kI  buinc  fjund 


nataHsa  hjmdaic  vv«r? 


\^C    SitJKEltCgC 


ing  land  ft-om  every  kind  of  tithe  operates  ai  an  cnoooragcment 
to  penKvrre  in  this  system.  Leases  are  convnonlv  far  twenty, 
one  veirs  luid  a  Ufa.  The  cattle,  which  are  lonjc>homeri,  may 
be  ranked  wl<h  thr  brst  in  Ireland,  and  man?  ofthe  fine  flocks 
of  lonK-woollid  sheep  are  not  inferior,  in  Wakefieidls  opinion, 
u<  those  of  I^eiccstershlre.  The  rich  lands  prodoee  a  kind  af 
flax,  very  dilKsrentfrom  that  which  is  raised  In  the  north :  it 
Krows  to  a  Kreat  hirl|^,  and  ^ipears  to  be  acccdini;i«  wcD 
ad  <i>ted  far  sail-cloth. 

The  mannf^icturr  of  broad<clolh  ia  carried  on  to  some  cslcnt 
at  Carrii-k  ;  and  that  of  linen,  wocsiad,  and  coarse  woollens  aa 
branches  of  domestic  industry.  But  the  wealth  of  this  czlandw 
district  chiefly  conabU  in  ita  cattla  Md  sheep,  con,  and  other 
landproduoa. 


.  7879.  LIMERICK.    68S,S75  acres,  of  low.Iying  fertile  lands,  surrounded  by  higher  grounds.    (H'oAr. 
Jleld,  4c.    Sup.  Eneyc.  BrU.    Edin.  Gax.  1827.) 


Immitifnftrty  is  In  larKe  masaes,  generally  let  to  tacksmen, 
an  lone  leases,  and  sub>l«t  almost  ad  itfflmUmm.  The  land  eeems 
to  be  or  iiraatar  yearly  value  than  In  most  pat  u  of  Britain  at  a 
distance  fhrni  larxe  towns ;  fbr.  aecordinx  to  Wakefield's  in* 
farmation,  Uie  ftrera  acres  would  h^ve  let,  in  1808,  for  three 
auineas  the  Irish  acre,  or  almost  forty  shllUnoi  the  En»;lish. 
Considerable  fkrma  brought  five  ffulneaa  the  Irish  acrr,  and  in 
■•me  instances  more.  Tne  rent  of  the  mountain  land  had  in 
creased  in  a  still  areater  proportion  than  the  KrarJnc  and  com 
farms.  One  iprazier  held  land  of  the  value  ofWfiOOI.  a  year ; 
and  in  one  season  slkufhtered,  in  Cork,  800  hend  of  cattle. 
Many  «f  the  best  kmc-bomed  rattle  of  the  United  Klncdom 
are  nttencd  here,  and  also  a  considerable  number  of  shv.>ep. 
Two-rear-old  wethers  told  then,  without  their  flaece,  at  ttom 
V.  lOs.  to  3^ 


Only  a  small  proportion  of  the  land  la  in  fjlaft;  tli.^. 
of  thiA,  and  some  of  the  adjacent  counties,  in  ysroportion 
seed,  is  stated  by  the  same  author  to  ba  at  a  roadiam :  i ' 
ten,  l«re  sevrmren,  barley  twelve,  oats  nine,  and  potat 
Hemp  was  formerly  cultivated  extensively  on  Uic  rich  low 


«roun<L>,  caihd  the  Caicassea,  on  the  banks  of  the  Sbannan ; 
but  this  tract  b  now  occupied  in  graxInK.  Flazof  an  exrellcnt 
quality  fur  Mil-c'.oth  is  still  ffrown  in  several  parts.  The  com- 
mon term  of  ieascii  is  thirtyone  years  and  three  lives.  Umt 
rart  of  the  provision  and  com  trade  i^  poassaicd  by  the  d^  ot 
imcrick. 

The  iml  Is  rrmarkahl*  f^llc,  and  cansMa  ddaflv  of  flna 
mo«ild  coTertnc  a  Il^^t  limestone  gnveiiy  soil :  It  prooacaa  all 
kinds  of  grain  m  abundance. 


7880L  CLARE  968,560  acres,  nearly  half  productive  land,  and  the  remainder  moon,  moantains,  and 
bogs,  with  more  than  lUO  lakes  Intempcrsed.  The  climate,  though  moist,  is  not  unflivourable  to  health 
and  longevity ;  fevers,  which  sometimes  prevail  to  a  great  extent  here,  being  occasioned  chiefly  by  the 
flampness  of  the  houses,  and  inattention  to  domestic  and  personal  cleanliness.  iDuUon*s  Survfv  of  aare, 
1806.    Sup.  Encyc.  Brit.    Edin.  Gax.  1827) 


limeatone  aboonds,  and  cmI,  ironatone,  black  marble,  lead, 

orked- 

t  astaras,  of  which  the  most 
[arqncss  of  Thomond'a  heirs, 

"JniUfteitfjIirim  varies  crcatly.    Thoee  aiuler  ttllait*  are 

^-  -  o  fifly,  but  of  the  latter  size  there  a;w 

1  fVom  100  to  800  acres,  several  of 


ftc.,  have  been  fbund,  but  not  work 

Loadaf  fnftrtjf  is  In  a  f^  luft* 

noted  was  that  brionainir  to  the  Ma 

laMy  sold  and  divided. 


flraim  one  or  two  acres  t 


t  of  the  latter  size  there  a;w 

.        ^ 100  to  800  acres,  Mvcral  of 

jhich,  and  sometimes  hi  distant  situations^  are  held  by  one  in- 
dividual. Prequentlj  several  ficfwns  join  tn  the  occupation  of 
an  arable  farm,  uid  nave  about  tan  acres  each.  The  iteneni 
Ifrm  of  leaaas  from  proprtrtors  is  for  three  livas  or  thirty-one 
yaais ;  sometimas,  but  not  often,  fbr  three  lives  and  thir^-one 
yean ;  twenty -one  years  or  one  Ufa,  and  twenty-one  years  and 
a  lift.     The  tenon  of  under  tenants  ia  variable,  and  oftai 


All  the  dtflbient  spedca  of  grain  are  cultivated  with  com 
able  succeaa.    Rape  and  flax,  the  fbrmer  chiefly  for  Its 

and  the  lattqr  fbr  noma  manofacture,  areiown  to  a  mod  

extant.  Potatoes  occupy  a  part  of  every  fkrm,  and  thdr  cuU 
tore  is  conducted  with  more  care  and  Jud|pnent  than  that  of 
any  othrr  crop,  though  at  a  ffreater  expense  of  time  and  labosv 
than  would  he  thou^t  neccaaary  In  moat  other  places.  In  re- 
gard to  the  kinds  of  crops  cultivated,  the  greatcat  defiwt  to  hi 
whiit  arc  called  gieen  cra|ia,  con  being,  with  potatoes,  the 
chief  and  almost  the  only  obtocts  of  attention  to  the  arable 
farmer;  and  tumlpa  and  cultivated  herbage  being  either  grown 
on  a  very  smaU  scale,  or.  as  to  tiie  case  throughout  the  greater 
port  of  the  county,  altogether  dtaragarded  or  unknown.  The 
Sn  crops  thus  haoeisarily  fbUow  each  other,  untU  the  soU  to 


aand,  bath  of  which  are  used  aa  manure  with  good  effbet,  cm- 
net  be  procured,  it  must  be  left  In  an  anpnducUve  sUte  fbr 
sevcnl  yean  afterwaids.  Potatoes  are  in  most  cases  plr-***^ 
upon  land  that  has  been  prepared  by  burning  t  and  the 
. .. -~*—i  far  two  yc — 


taken  f 


yaars  more' without  maniae; 


in  &M  fourth  y«ar  wheat  fUlows^  and  tlim  repeatad  orops  of 
orth  as  long  aa  they  will  roplare  the  cost  of  seed   ~^  ''*~ 


sCrueted,  and  Imperfect  as  well  as  expensive  In  their  operation ; 
in  many  parts,  even  where  tlte  soil  Is  light  and  dry,  the  plough 
to  drawn  In  four  hones  abreast,  with  traces  of  rope,  aBd  coliMr 
of  straw.  But  ftom  the  roughness  of  the  surfacf,  the  poverty  of 
the  tenantry,  ud  the  minufe  division  of  farm  lands,  t!  e  spaue 
to  much  more* extensively  employed  than  the  plough,  over  all  - 
the  arable  Lmd  of  thto  county. 

The  pmttmta  of  the  Carcaaam  or  low  groonda,  on  the  rlTcrs 
Shannon  thd  Fergua,  are  equal  to  the  fiitteninijr  of  the  laigcsl 
oxen.  Thto  rich  tract  extends  fhmi  Paradise  to  Limerick,  ' 
about  twenty  mllca,  and  to  computed  te  contain  about  8U/)0O 

acres,  of « deep  dark- "     "  •     •       ••    -    • 

or  moory  substratum 

occupicn,  along  ^**- 

tity  of  rushes  an 

for  grazina;  was,  sevc 

equal  to  about  Zl.  9a. 


itratum ;  producing,  owing  to  the  indoUnce  of  its 
Bg  with  the  most  valuable  nerhage,  a  great  quan- 
and  other  useless  weeds.    The  rent  of  thto  land 


rears  ago,  as  high  as  A/,  per  acre, 
English  acre,  and  far  nMdow.  in 
many  Instances,  much  nAor*.  These  meadows  are  said  to 
prodnioe  at  the  rate  of  more  than  faur  tons  of  hay  the  English 
aero.  The  cattle  of  thto  oountv  are  almost  all' long-homed, 
good  milkers,  and  very  hardy.  The  sheep  have  been  greatly 
unproved  in  shape,  by  croam  with  Leicaster  rams ;  but  thero 
to  a  general  complaint  that  the  qnalitv  of  the  nMive  wool  has 
bean  deteriorMcd.  A  vast  number  or  mules  are  bred  here; 
eases  are  very  cenerally  employed  by  the  poorer  riaases :  but 
little  attention  to  paid  to  the  breed  of  horses,  which  has  dege- 
nerated. 

Cfane  waa  fbrmerty  noted  for  Ha  orohards,  and  for  cider  cf  a 
very  flne  qualiqr,  made  Hrom  the  oelefaraicd  cockagee  apple, 
which  to  sdU  found  near  thesmaU  town  called  Six  MUe  Bridge. 
**  An  acn  of  trees,"  says  Young,  "  yields  flrom  four  to  ten  hcft»- . 
heads  per  annum,  averaae  six :  and.  what  to  verv  uncnmrnon 
in  the  cider  oonntlat  of  ffiagland,  yielda  a  crop  every  year."  It 
doei  not  appear  tnm  ttte  totett  accounta,  that  an«  considerable 
qnanUty  of  thto  elder  to  now  produced  here,  thoogh  what  there 
to  seems  to  mafaitain  Us  ffarmar  nbancter,  and  to  held  in  gr«at 
estimation. 

JTomi/hctorMueyot  In  their  infkney.  All  the  Unan  nwdc  in 
the  county  to  used  far  hone  consan|Kloii. 

7M1.  KERRY.  1,128,390  acres,  more  than  three  fifths  mountainous  and  waste:  th«  sea-coast  and 
Islands  being  the  most  westerly  Und  in  Eun»e.  Some  of  the  mountains  aOOO  feet  high.  (Ami'/AV  Uittor^ 
€ffKmry.    Wakefield.    Sup.  Eneyc.  Brit.    Bickeno'M  Ireland,  IBOO,  ^.) 


Book  I. 


AGRICULTURE  OF  LEITRIM. 


1203 


I  ^atilr  AfWilX^  llMRMfl  ftvAu 
IfllM^  AM  IMHbSt  n^UlwAAH  QlV  Iff  B 
tfv  IMil*  t^BlttTiUdii  M  bit  hund  hn*  I>m  i^mmiiiUji  tirffbriMd 

Wjllltf*  WH  nq(.  A  iJTiillv  KlauKtV 
1^  VtvnUlm  bMl  in  the  iov  iHIIiimIi  U  d^j,  oT  lUJTrfMt 

Mtanarft  Biiitbt  U«  4?(Mf«in*d  bito  bnJcia md  ttmbtmrnwuv. 
BHalm  «  «BT  lau*,  boili  In  «xmt  lAd  ivfaw;  ■him  of 


pi  lEf  itwr^HPiit  ]«■»  KHl  nam  Mn  . 
k  HMi«B  or  B»  vNfa  iiiiilij  il  kit  Ib  >^ni»-Tjilp 
momuM.  ]nr««rilMiMBBtalH  lhapM^ipi«iatB£oul  K<:fV7- 
iHAd  iHn|if  |o  Miirti  Uad  Hi  la  nwli*  Ikn^  m  CBi|kiiirir  Lh!  nit- 
an;  llHT  pn  l|u$r  vwta  Iq  Mi*  Ml*  of  NiAVT  uid  pkifi,  ru^l  by 
mf^hjMlih*; (0*7(9 Llmirkkr  t(  It  thvimc^Ui-f  lQrf«r..Mn 
l«  itikv  l«fji*  bmrh,  «hi£li  Hicf  itiKk  vUh  cviwi,  lud  Ihter  i  vwt 


art  then  kt  oat  to  dalrjnaciiapannch  term 

a  TOTT  imail  raCurn  for  thdr  Uboiw.  The  bi«  oora  land  It  about 
Tralee,  and  totrarda  Dingle,  when  mofc  flax  !•  ralaad  than  in 
anvothcr  part  of  the  coonlv. 

Tha  principal  articlaa  which  Kcrrr  afTorcb  for  export  are  Its 
raw  produce,  beef,  butter,  hidaa,  and  taHow.  It  does  not  nil:« 
more  corn  than  U  nerewarj  for  lu  h  me  couumption,  and 
caniet  on  no  nuuiu&cturc  for  ui*  bat  that  of  coane  Uncn, 
which  it  onlj  on  a  unnll  irale. 

Agricultmrt  is  at  a  low  ebb ;  and  the  general  Are  of  th« 
CNNintTy  ciTeB  the  Imiiraisfcin  of  wildne»  and  discomfort.  In- 
stead of  ncdgci,  mouiids  of  earth  and  ilane,  c;dled  ditches,  am 
even  where  to  be  sen ;  and  aa  thew  aflbrd  but  a  slight  pro. 
taction  against  the  tnniasslug  of  cattle,  it  is  cmtomaryto  tie 
the  legs  of  each  quadruped  together  with  wisps  of  Oraw,  and 
sometimes  to  yoke  two  together  i  even  flbwia  and  turkeys  are 
thw  bound.  (IMcAno.) 


788S.  ROSCOMMON.  556,847  acres  of  flat  surfkce,  in  utm 
interrupted  by  extensive  bogs ;  the  richest  lAnd  on  Umestone, 
{n'aktfieUL    Sup.  Encyc.  Brit.     Edin.  Gax.  1827.) 


>  pbces  sprinkled  with  rocks,  and  in  many 
and  adapted  either  for  aration  or  pasture 


fViol  atM  iron  works  vera  nrmsffy  canted  on,  bat  i 
a«lected. 

lut0tM  were  once  tctt  large ,   bat  ther  hare  been 
down  in  some  tns'nnces,  hy  the  granting  ofleaae*  in  peq 
•  practice  which  has  giren  rise  toa  cImb  of  landlMlders, 
posed  between  a  few  erMt  proprietors  on  the  one  hand* 
aamaroos  body  of  cultlTators  on  the  other. 

Home  of  the  bast  longliamed  cattle  and  lang>wooUed  i 
In  Ireland  M.  bat  there  are  ilrw  dairies.  During  the  late 
its  line  graen  pMtum,  under  this 


wooUedihaep 


ample  nmt,  and  tilluje  was  thei 
•cab ;   but  the  plough  has  bean 


more  in  raquaat  stnoe 


a^ery 

small 
th« 


peace,  both  here  and  in  other  ports  of  Ireland  ;  and  the  soil  of 
such  rich  KTSzlng  Isnds,  requiring  nothing  more  than  the  com- 
mon opmtluns  of  tilla«e  to  tield  lane  cru|is,  tile  growth  of 
com  throughout  Iivlsnd  has  been  greatly  increased ;  yet.  within 
these  frw  years,  sgriculture  was  here  in  a  very  backward  state. 
"  In  Roscommon,"  m\s  Wakefield,  "  I  beard  of  hones  being 
yoked  to  the  plough  by  the  tail,  but  I  had  not  an  opiiortunlty 
of  seeing  this  curious  practice.  I  was,  however,  assured  by 
Dean  French,  that  it  is  still  common  with  two-yeor-old  colts 
in  the  spring.''  Potatoes,  oats,  and  flas  are  the  principal 
crops.  There  are  srforal  fine  lakes,  and  the  Shannon  ruiu 
niaog  noarly  the  wbole  of  th«  eastern  boondoiy. 


sane  arcafiar  Inrjgrr  than  the  lime  Itiey  are  In  lilliagr,  Tlie 
paiiurE  il  littd  In  I'mm-OAtu  i  and  Uw  eMer^  if  tlie  vlllls|^  mm 
tbn  .i-ti  :  ■iLtrv  vt>urifatitultwtrh>*]ruU'M>iuiL  a*  m^j  lie'j.D^grd 
and  settle  UI  dhwla  OM  arise 


788S.  OALWAY.  1,659,590  acres  of  Taried  surface;  above  a  third  part  bogs,  mountains,  and  lakes, 
and  rerj  unproductive,  and  thinly  inhabited.  {DutUm't  Smrvey  qf  Qaltoaji,  18SM.  Wak^UL  Sup. 
Emcue.  BrU.,  4c.) 

Yln^  aul  psn  ef  Ibe  eountj  |a  flil,  WBnn»  and  falU^i  with 
many  seal* p  tbugb  osm^  n^ib  HJtvm^  ami  l^i»  alHitiod. 
tdttgh  HMTt  jmh  I<hA  Gooira  w*  line  pk n«  df  vefT  ;  the 
l«h«  k olllto pMHM all Ih* hmtlaa thM  hlUs,  woad#,  wd 

VeeertTtafiivwai^  tMiedteift  liWHMiir  ftom  i^**'-  to 
lO/lCIQf,  itnPi  Ondl^wtfdlk  Dtaa  «f  thosi^  ifwbKMl  misn- 
iH«  hs  iSw&Hfak  I4»t  urate  ha  along  Ihe  sea  «m1  far  v^  p  nty 
mllH.  Uolhr  a  m^^ll  portion  b  held  bjalHnnM-  A  full  i  ird 
iri'thvltftd  blecvi  parvwnhip  looses,  lu«  indehnUabunber 
of  fmrttet  wy  nAn  tw«my,  «1whi  !««  ^n  jotnl  lenant*..  ind 
ifellckd  Iq  die  baneAt  of  MirrlvKwihip,  Thr  l«k^  sue  •  m- 
manjj  ^  ^<rm  tiefs  m^  thlrif^OB  5«wrt  *"  Tlwli*".  le," 
BITt  WahoAoid*  **  diride  the  Und  and  rirp  jHirtiaos  tn  i  :iclr 
ckUdlmip  whldh  Hoalst  of  a  (borth  ta  IVAh  as  mhai  ihv ,  all 
'awA^ihiint 'tkatla,4flli«lw*divhlchari|ilTuilly  lieJ.«<  fed 
(a  oaa  aiHia  M  M»  Ima^  A  e«iiAa  ponion  of  ih«  « i  «le 
t^m,  or  tmt,  ■  II  b  mji^  k  appmpclaAad  tar  llUsgr:  ind 
lUapvtta  U  Umh  41*idt4  loHn  toip^  pHhaps  twenty  oe  It.  ,rty. 
TllHVMiMe  sJHln  nbdlTtded  littn  dv^iU^  whith  dj*  |jiirti« 
flsnod  tee  imalL  lott,  evh  partner  ottidnlnfr  «>"«  <ir  two 
fk^^  t    htiJt  Hmm  tiii^  d4  tun  cucituKia  in  it*  Itandi  t4  tb« 


.'n'n^^  0!tt  ifpug-tumwl  ind  if  mn  eiccll«nt 

iii  the  aplnlon  f#  \^  akeicliJ,  in  anv  in 

i  the  imat  voiuaiplt  l>an  ul  lh«!lt  Uir 


;<[1i<  r   \  ,L 


t.  Ifwii. 

'  I  n  1h  U  ninnly.'*     Tbc  »-Tai*t  are  Lb« 

i'f  Irflutal^  but  ^nrta'oek  are  iMt  cuUK 

.    o  pTfoi  t-n  r*trn|.     t  hnr  rtani   poui""  «i  an  tMt 

r  iHi  >ef  Ihnt  ^a«  l*cn  I'umocl  tar  mAnunfd  ^  fiFid,  rullow 

■  [ ,  iH-rt  i^r  haitUf ,  or  et^\»  i  ih^  LaiiPt IHcul  tA  rraJn  is 

..  Hwnttj  lukpi  aftiT  wiiBin  andi  barky.    I'ering  and 

:  i'«  nil  U  very  mmiiton.    The  pramSir  fwl  of  llwr  r»^il 

"f  lite  mlBDei  'On  tlw  ^kore  ii  f^ild  hwsk  kelp,  whitih 

.ir,,i  lin  J.TrKe<|UKti|it^i. 

ninman  vail  lhe  KTT#t#r  iMVtaf  Ifrtiml*  (is1*sy  tm- 


"I,, 

plon-t  wnr  of  \\f.  peniilr  li 
to  be  the  tnly  manubi:U 


7884.  MAYO.  l,S70,Iii  acres,  in  great  part  mountains,  bogs,  and  lakes  ;  half-hoathy  mounUins,  with 
ralleys  very  fertile,  but  neither  woods  nor  plantations,  exceiHing  on  one  or  two  estates.  (M'Parlan't 
Skrvep  tf  Mafo,  XfbSL    WaktfieUL    Sup.  Enc^.  Brit    Edin.  Gax.  18S7.) 

If  anj  ealtiable  (baHs  :  iron  fbnneriy  mad*,  bat  diaeontinaed 
Car  want  of  fuel.  Bsccllent  slate :  and  petro-silex  semlluddus, 
ahnUar  to  what  is  uied  hi  the  English  pqtteriaa.     The  low 

grotinds  of  the  countr  are  compoeed  of  Umortone,  6r  Umc 

-    *  —e  cquallv  well  aajipted  to  tillage  or  pasture. 
-n  )kam  TOOOt  to  tOjOOOL^ "  - 


The  estofes  worth  \ 


eatant,  owing  to  their  containing  •  great  proportion  of  wasia 
land,  is  stiU  mater  than  the  ratio  of  their  value. 
The  aiia  of  fkrms  Tarlcs  with  the  nature  of  the  soil  and  sur- 


ftoe  { Imt,  though  sereral  hundred  acres  are  sometimes  let  out 
Id  one  tern,  yet,  as  the  fiums  are  conmionly  held  in  partner* 

"-""■' *" '-    enerally  only  a  fcw 

I  is  computed  that 


ridp,  tha  space  allotted  to  each  tenant  Is  eenerally  o 
ocfos.    As  each  of  them  keeps  •  horse.  It  is  comp. 

tliere  it  oi»e  for  every  ten  or  twelve  Irish  acias.    The  it 

tat  dUlhrent  periods,  ftftoen  yaar^  twenty-one  years,  and  one, 
tvo,  lad  sometimes  three  Urea,  or  thirty  •onejoars. 

4rrfcMlfar»  la  in  a  eery  backward  state.    llM  plooghi  com. 
■MBly  draws  bgr  tuu  hanm  abtiaat,  to  of  the  wont  dowrtp- 


tlcn.  Arul  tlif  h«rmwi  at4  «fi*n  Aimiilied  with  tinea  of  wtKid. 
IrbEcai:!  (4  irvHin  1 1  ti  stMl  the  pro^^tl^^p  Iti  tlie  pHitintfl4q  dla< 
trii  [,  i4j  Tuhir  the  hurvm  bj  iitt  litil.  Jfui  In  Kwie  tif  lE«  boio- 
nlM  ^  the  phvflli  i*  wiiiam  tv'  n^wr  ("mpLoted  at  all ,  the  tlUaj 
beiiMC  penbrntMl  liy  the  i|>fr1v  ;  Jiid  in  C'tlfRS  itie3|!  u^'  ' 
spji.-(-  III  luH  vji[iti|t  |mtat£ieL,  utd  Ihe  hlmgh  an  It  fgrCaen. 
\4        '  '  .    ttia  «n  th* '«a-c^Hit  [iwrl»i »  Are  «:»WD  to  m 

H'iieal  il  culUviied  oatj  bt 
uf  If  hdtii  hAiv 


lUage 
■  lie 


pa:  I'd  cEbl^y  liy  pnipe<i4«es,  a  tt* 

an  .iribpsj,  |iea«,  beains,rilp«,  anl  f         „.     ...._ 

is  I  rrLiKl  nx  lobd  C?r  (Wflle  J^n  ih?  bwmy  {if  Tj  - 

ra^  '  ^irivp^4unb  in  UlluiSin-      Hooic  graj^tt 

ho  tv%.     Ti«  hngliih  ldng'1:i«nirwd  cvtlcp  wfaj^ih 

wc  .'  Liif  iicimitpai  prtiprMorH  tiate  grmty  im- 

pri'  1  n I  I \iv  j\»i\T *■•  brml. 

TiM  ^abJfa|!dns  of  i  he  lahraivn,  oe  cotUTi,  mt  tn  fiVDaa] 
Tflt^  wT^tjchsd^  ttid  thfnd  tiy  Ihem  with  their  cov  md  pd^ 


7885L  LEITRIM.  407,960  acres,  one  half  bog,  waste,  and  water,  and  the  remainder  dark  fertile  soil, 
incumbent  on  limestone.  {lPPartan*s  Suney  qf  Leitrim,  \9XL  Wakefield.  Sup.  Encye.  Brit.  Edin. 
Gas.  1887.) 


Coal.b 


Ba,  lead,  ooppsr,  vc«  m  ftsnid,  bat  not  worked. 
JMaCse  lama,  and  navlyaU  the  Boat  pnmMon  are   ' 
•■.      The  laaaaB  are  oommenly  ftr  three  liTee  crthl 


.  thlrty-4 
The  dllage 


Man.    Agriculture  ia  hare  hi  a  eery  ^- 

nnas  are  itnoll,  seldam  eoceeding  fU^  or  shcty  acres,  and  that* 
an  auBost  always  occupied  In  oominon  by  a  number  of  tenants. 
Tha  plough  is  eery  iittie  used.  The  most  common  hnplement  is 
Mm  lay,  a  kind  of  spade  eighteen  inches  kaig,  about  four  inches 
hNod  at  Cbe  bottom,  and  flee  or  six  bicfaes  at  the  too,  where  it 
la  ftamiahed  with  a  wooden  handle  about  five  fket  long.  The 
0iat  two  crape  are  potatoea,  which  are  fMlowed  by  flai,  and 
than  eats  for  one  or  more  yean.  CloTers  and  ether  green  erons 
are  imknown  to  the  prsictice  of  the  tenantry,  llie  e 
—    s  grahi  and  jpotatoassufllc'     "  -     - 


dnototoos 
vAttie  of  < 


sufficient  ftr  its  own  coi 

either.     Its  cattle  have  been  much 


avt  oiperts  eon  uttle  of  either.  Its  cattle  have  been  much 
InprBead  by  the  introduction  of  English  breeds,  to  which 
aaoM  ef  these  new  bred  and  reared  in  it  are  sokl  to  be  not  in- 
ftrter.   Tta««  are  ao  conaldartbio  datrlaa,  yet  a  good  deal  of 

4 


butter  b  mada  ttirooghoot  the  district.  The  sheep  art  of  tha 
natire  race,  small,  and  bdt  frw  in  number. 

About  the  beginning  of  the  eighteenth  century.  I^trtm  la 
sold  to  have  been  almost  a  continueri  forest.  There  b  now  lit< 
tie  wood  in  it,  and  no  considerable  plantations.  The  pniprit'- 
tors,  however,  have  of  late  paid  some  a:unt{on  to  this  method 
of  Improvement,  and  several  large  imneries  have  been  uto* 
blislMd  fcr  the  sale  of  forest  and  other  trees. 

There  are  sereral  blecch-lields,  and  lome  coar«e  potteries: 
and  a  ntimbt-r  of  peo|>le  are  employed  in  wearine.  But  the 
Ihien  made  Iwre,  as  well  as  the  coane  woollen  gpr^s,  is  c-hiefly 
far  the  use  of  the  inhaliitanbi  thenuelm.  The  housRi  of  the 
lower  classes  are  of  the  worst  description  :  eT<nt  the  more  re- 
cently erected  flsrm  buildings,  inc'uding  a  little  bam  and  row- 
house,  do  not  cost  more  than  ten  or  twelve  pounds.  Turf  la 
their  only  ftid.  and  potatoes  and  oaten  bred  the  chief  aiticlea 
of  Swd,  meat  being  used  on  cstraonUnarj  ocrj^ions  only. 

H  2 
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STATISTICS  OF  AGRICULTURE. 


Part  IV. 


7886k  SLIOO.    £97>0f0  aerett  a  third  part  bogt,  moantalni,  and  watan,  and  the  remidnder  fit  for  tillage 
or  grating.    {iPPariaH's  Surmy  (ft  Slkio,  1902.    Wahfield.    8»ip.  Encyc  Brit    Edin.  Gax.  \9Sn.) 

Tha  mO  li  rcncnQf  of  •  light,  uxtdj,  grsrolW  loam,  or 
moan ;  la  MNnc  pntTUw  Unih  an  ridi  and  ftntlle,  but  tbo 
nlnoU  of  a  oonaidaaMe  tract  Ua  gnyflaK.  pnrrindall;  Icadea, 
jnfkvoimbla  to  vaptatloa.  NunMraua  ■trmins  and  lak« ;  the 
voodcd  Wands  and  Kcnarj  anmnd  LooKh  QUI  vo?  rtrikinir. 
On  th*  SUoo «Ml  Mot,  eomidenbl*  aalmoa  fbtacrtaa;  tronts 
abound,  and  white  flab  on  the  thona.  ^* 

SHaUa  of  alnwMt  vrmy  riia-  A  few  an  worth  finim  5001. 
to  90001.  a  jraar ;  ;et  a  conaldaraMo  proDortlon  of  the  eoootj  la 
divided  Into  wiull  praperUea.  The  principal  nroprielon  are 
Fanna  vary  In  rize,  from  three  Iriah  acrca  to  500 ; 


I    499,9S7  acres,  ahnost  entirely  covered  with  hiHs ;  the  surfkoe,  toil,  and  climate,  being 
incomrortable.    There  arc  no  fewer  than  91  Ixwa,  oocuprlng  17,000  acre*.     lCoote*s  Sta. 
fVak^ld.    Sup.  Encyc.  BriL    Edim.  Gox.  1&7.) 


the  larRcr  tmm,  however,  are  not  held  In  individual  tcnanti. 
bat  in  paitncnhip.  The  ieaaaa  are  far  thirty-one  yean  and 
three  llvea,  and.  In  some  in«tancet,  tot  •Isty.one  yeara  and 
three  Uvea :  liein<.  In  fenenl,  lonoer  here  than  in  other  paru  of 
Ireland.  TUla|{eHhnninK  ta  adU  tai  a  very  backward  atite. 
The  plough  ia  worked  by  three  or  fbor  hocaca  yoked  alatcaai, 

7887.  CAVAN. 
alilce  blealt  and  uncoml 
Httieal  Accotmt. 

Near  Famham,  the  appearance  ofthecoontry  is  favonnble  { 
the  iakea  diare  are  picturesque,  and  communicate  with  each 
other  by  a  river.    The  fiiatUa  are  various,  but  noRlested. 

Two  sifctM  are  of  S0,000  and  fBJOOO  acm;  beaidm  these 
diere  are  none  of  very  gnat  extant.  Nearly  the  whcrie  of  the 
land  la  under  tillage,  but  the  agriculture  in  every  reapect  ia 
voy  bad.  Thcaize  of  the  fknns  is  from  SO  to  100  acres ;  but 
thaae  are  generally  subdivided  Into  fbrms  of  from  two  to  twenty 
acres,  wudi  arc  re-let  to  the  manufacturers  or  "  cottars,"  who 
pay  a  high  rent  fbr  tham,by  means  of  their  other  amploymentk 
Thdr  principal  ot^Jcct  is  to  raise  a  sufficient  quantity  of  oats 
and  potatoes  to  feed  tlicir  iunlllce,  and  of  fUz  to  give  employ, 
ment  to  the  women  and  children.  Moat  of  the  land  ■  dug 
Wkh  the  spade,  and  trenched  :  where  the  plom^  is  used,  th^ 


ad  by  a  man  who  walks  backward  befae  them.  Oala, 
barley,  ana  potatoes  are  the  prindu*!  crope.  Of  the  two  fbnner, 
a  neat  proportion  ia  consumed  bi  Ulldt  diatination,  which, 
within  these  few  yaan*  was  oatiled  on  In  sJmoat  evesy  part 
of  tfaeceon^.  It-wai  to  (he  aaleof  theae  apfaib  that  maijyof 
tiie  amall  tenants  ieokad  as  the  meena  of  payiac  their  rents,  la 
parts,  both'dime  and  abccp  are  fcncin  i       "      '- 


^eat  deal  of  batter  is  aipai^  ftam  die  town 

of  Sllge ;  but  the  land  oecnpiad  tai  this  way  bean  bat  a  small 
proportion  to  the  whole ;  to  grow  com,  being  the  prfadpal 
object.  Umcetone  and  limestone .gravd,  which  are  In  aband. 


Isomail. 
I  aeeerai 


ancc  in  most  piaoea,  are  In  gBnerariise  as  mannrea ;  a 
and,antlie  ooaat,  aea>weeds.  Among  the  hills  mn 
lane  Ukcs,  and  abundance  of  rtven. 

The  eiaitK^Mhim  fcr  export  are  ttaea.  salt,  aad  kolp. 

The  eabina,  fiwd,  fM,  and  dochbw  of  the  lower  daaoHb  «aa 
to  be  as  onoomCHrtaMe  as  in  a^y  of  the  IsUb  oouotiea. 


I  toH: 
ir  i 
a  tail: 


the  plom^ , , 

and  whan  Young  visited  the 


countv,  he  found  that  all  ever  it  tiia  hones  wen  yoked  to  the 
plou|riis  and  harrows  by  the  tail ;  that  practice,  however,  is 
now  dlaased.    Almost  the 


Theoah  die  eiiy  tops  of  ttie  hUIs  are  tUed,  yet  It  doca  nee  w. 

pear  that  this  Gonnty  f^"-— ip-*-  "tttt  fa  nnnMaaijIiB 

Ita  home  censumption  ;  nor  has  the  bounty  en  tt«e  inland  c«. 
riage  of  com  to  Dublin,  incroascd  the  very  triHbui  quantity 
bnmght  to  that  market.  Pram  the  coldneas  and  mflMiuasf 
the  climate,  all  the  com  of  Cav40  k  obligtd  to  be  kiln-dried. 
The  ltel^Jk^M  generally  consist  of  about  100  or  IMacna. 
the  £urocn  buv  young  cattle,  and  aeU  them  sgahi  without  fkt- 
taningi  a  Ibw,  however,  Ikttcn  bullocks  or  shenn  but  the  latter 
are  very  poor.  There  are  vary  firw  dairy  Eirms,  though  <W»p 
diew,  as  diey  are  In  the  richfst  parts  oif  the  county,  a  good 
deal  of  butter  is  sent.  Many  pigs  an  kept  by  die  cottan  .and 
nearallthecabdmaretobe  aaen  goau  tethered  to  the  topsof 
al  i^^  *  AHohes,"  as  di^  ara  horn  called,  which  dntda 
Caran  was  ftrmerty  cdebrated  Ibr  its  extenive  woods,  and 
'  m  immense  ilae:  but  at  fvascnt  it  is,  in  general,  hare 
r,  except  near  Kllmoae,  Fkmham,  and  a  fbw  other 
M^StOeld  lemark*,  dmdieash  &  eoninadto  m 
csonoty,  and  to  '^roae  and  FamanMh. 
I  Nam  mamnfiukm  Is  the  ttapit.. 


7888.  FERMANAGH.  450,000  acrei,  in  great  part  corered  by  water,  and  much  of  the  rect  of  th» 
surface  rugged  and  mountainous,  but  better  wooded  than  other  parts  of  Ireland.  ( WaJtefieUL  Sun.  Eiu 
eye  BriL    Edin.  Gax,  1897.) 

The  oak  gimn  hi  dia  hedge-nmt  t  bcedwi  come  toa  laigc 
aixe,  and  abo  the  yew.  near  lioogh  Erne;  and  fir.  oak,  and 
yew  are  found  in  the  bogs.  The  nand  llMture  in  the  natural 
aoencty  of  this  county  h  Lough  Erne,  which  oocuuies  about 
'ihth  of  the  aumoe,  and  contains  more  than  three  bun- 


one  dghth  of  I 
died  falinids. 


It  contains  most  of  the  fish  that  are  found  in 

lakes,  and  Is  noted  for  its  aalmoa  and  eela. 
—      « ^j^ 


more  productive  than  fai  moat  other  parts  ofUIater.  Oats,  bar- 
Iry,  potatoes,  and  Am  are  dae  prindDal  craps :  very  lltde  wheats 
clover,  or  turnips  being  cuTdvated,  except  In  smaU  v^HSn 
near  the  towns.  The  high  arounds  ere  ohiefly  occupied  ia 
raaring«tde,  and  much  ofthe  better  pasiurw  witfrdsteT 
stock.  There  ore  no  larn  flocks  of  sheep,  and  their  breed  efSte 
animal  ta  of  a  very  InteW  detcilptian.  Agriculture  Is  hi  a  very 
backward  state,  and  as  lately  as  die  year  1808  die  peasant 
were  aeeuatomcd  to  fasten  their  plougfaa  to  the  horsea*taIlL 

Linen,  eevan  eighths  wide,  manuftctured  to  loana  extent : 

and  there  are  aeveral  bIcach-iMds,  which  flnkh  for  aale  tte 

-     -  bdt  distillation  isB»hl  to  ba  v^ 


the  httter.    Four  of  the  ed  wein  near  iba  fkOs 

lird  a  rent  of  100/.  each. 

EataCas  are  larpa  i  three  prqprkton  mentioned  hv  WakeAdd 
hare  13/XXV.  a  year  each,  and  odier  three  fhrn  60)01.  to  7000/. 
The  loeaes  are  moat  commonly  for  twentynme  yean  and  a  life. 
In  the  nflrthem  part  of  the  eounty,  die  fkrms  are  laiffir  and 

7889.  MONAOHAN.  888,500  acres  of  low  grounds,  with  deUched  hills,  and  a  considerable  "rmf^ 
occupied  by  bogs  and  small  hikes.  iCoot^t  Starvey  qf  Mtmaghan,  1801.  Wak^ld.  Suf.  Jsitcyc  BrU, 
Edin,  Qax,  18S7. 

tunes  (hiee  Uvea.  The  principal  crape  are  oati,  potatoes,  aarf 
flax,  wtdi  wheat  and  barley  ia  a  small  proportionTdMse  laaC 
however,  extend  over  a  much  greater  tract  now  than  thevSd 
a  fow««en  ago.  Thnr  make  a  good  deal  of  batter,  bat&era 
are  no  lanydairies.  Ooob  ara  in  greeMr  wunhen  dtan  ahacn, 
wMch  ia  of  itself  a  safBelam  proof  of  the  low  itaie  of  iia  1^ 


There  are  a/bv  Urg*  Moln^but  die  pwaler  pail  anall  osiea, 
aaany  of  whia  do  not  even  yield  a  fh»  incodie  equal  to  die  or- 
dinary wagai  of  labour.  A  few  yean  ago,  there  were  only  17S 
freeholders  of  AO/.  and  upwards,  out  of  iMariy  6000 ;  meat  of 
the  conslderablapreprietow  are  abaentaas;  and  very  little  of  the 
landed  property  tt  in  die  hands  of  CaihoUos. 

Fanua  were  so  amali  a  fbw  yean  ago,  as  not 


t  be  expected,  was  esoeedingly  uaakUfbl  and  vnpredoO' 
The  spade  was  aeed  much  more  than  the  plough  :  the 
t  which,  with  the  team  required  to 
work  H,  and  die  party  to  attend  and  direct  it,  coald  be  brought 
into  aetkm  only  I7  die  nnlled  efibrti  of  Mweral  tenants.    The 


dvc.    The  spade  1 


The /fnen  mom^fbdiiiv  Is  ttid  to  hare  averMBd,  twenty  yoaia 
ago,  aboat  «00^.  a  year.  It  Is  carriH  STfay  dto  jnaSr 
pordoniof  the  faihaMtams  of  bothaexea,  aU  the  soiaU  fonawt 


iM'Evott*  Surwey  qf  Tyrone,  1802.    Sup.  Etu^MriL) 

Mdsheap  are  aeooedlngiT  of  e  wtri  JfiftsHpr  JpKTiiiUim  :  iM 
dielattar,  whkh  atp  not  nnm«¥L»iiiT  mij  fivSiM^\^  ^  Man 

tHharedupoo  die  ^ II  Ennirii.^,  ur  hnl^^^  ^iUiTiit  inm- 

meMBB  among  the  ^Ji-irt^  nf  ihuw  iiamwnlij]^  crtwtrUr    X^ 

OUage  1^1,  tOI^  ll  ErlL'iT'  n-r-nqnenUT  iiCiTTDd  q^lh  l>i<^  ip^  th«A 

die  plough;  and  wl^r^r  a  [il^nj^itF-i  i^uvtt,  liv  loom,  oaulatlnE 


789a  TYRONE  813,440  acres  In  great  part  meantainous,  and  containing,  among  other  mountains. 
Bessy  Bell  and  Mary  Gray,  celebrated  in  k^k.  The  territorial  value  of  this  Kund  and  northern  dtstiiS 
U  much  mferior  to  that  of  most  others.    {M^Evof^  Surwein^  Titrane,  IB02.    Aibl  X^aa:.  A^^  ^  ^^ 

Various  Talnableihaaffa  foend,  b«t  not  worked :  the  bwt  pot- 

EtlaUM  ara  of  very  great  extant,  many  of  them  worth  from 
SOOOf.  to  70001.  a  year,  and  die  producdre  or  araMa  land  di- 
vided Inio  veiy  small  Itaas,  r-»  -*—  *-r— «««—  #-  i-—  »-||h 
acres. _  The cUcfproprletoes  mwt  i\f<-  '!i1ar'<jii>?iu'rij'  H,bi'r>-i'm, 
ore,  Northland,  and  ^Xou  mDu^ .     Thr  Ikkh  nn  ftir 

.-<oda,  tUriy-one  jt^nri,  sna  ihr^  llTst^thn^  h^ns, 

■iid  twenty-one  years  and  a  lifi^.  {>»  K«»r  e»tlt«  ihc  Liuaa 
paaaaa  Uirengh  the  hands  of  mi  Ji  ilrti vn^  Ia  po^jcn,  of  « u-iou 
aiaas,  till  it  reaches  die  actual  ruklvstor,  for  thM^  rmm  ^*j^.  In 
very  minute  subdiviakns.  It  u.  nkilntititrj  fcr  wrtnil  lipr»«ia 
to  ba,ooncamed  fai  one  townkml,  wjikh  is  lieLiI  m  telirf  ia 
ealled  randale ;  the  cnltivaiad  J^n*)  UA-n^i  &i-*\Av!i  i-ntP  thu^res, 
which  are  changed  evety  yeEir^  Jtnd  thr  r*nJ«  pvturJTic;  In 
common  — a  system uttarhim  ur^ti^i  with  iw^ii^abt^ «<iij pa- 
tkn,  or  die  ameiloratloa  of  dw-  ,..i l  a^,\  1  lv^  mivs .    Ti>. ■  r^n ttle 


poora 

bour. 


_.  Jit  IwmMUedbT 

— OlT  iJ-lFti'  tif    ii^HX  nft\f^\.*>V.W\f    Wbp  EWilVllHif 

frrOiepanKivc'.  ta^-h  ^tirmbnu  ilw  ofirtitlaii,  led:  hlfei' 
limal  shout]  ^  ^r^  inc^n'  Ihdn  In*  mui^  ^uh  i^  tha  W 
li^     Pot««ore»  oaf-,  ^11 J  dJQi  afi-  ilv  pnntrfpiJ  jQf», 
TheiliMN  manfAh-f ^1  r  F  cu  rArrl-wl  fpn  Ut  a  ^r4t  ckI'^''  ^'■^  '*^- 
pocterlea  and  oollu' tht^    ^^T\y\Gf   t  cun^id^^u^  1 
hands  1  to  whkh  «>r  um  odif  ilfiiiit  <iji.utl*tion,  «hl 
throughout  the  nok^lh  *c*icni  «wiit>e^  of  ljr«Un{t, 

ofthe  lower  elaawi^  3i  oktmnl  and  pdimi«»  ^  whe 

and  botdier-oMat  ne^i^r  tvuv  iu«d  but  «  cvuinii'dlAaiy 


•iZSh.  ,??IJ£SA  -  1,100,000  acres  of  ragced,  boggy,  and  mountainous  surface,  with  a  ooU,  wet 
H'St^/i     Sr  In   7lJ"n  P^"***'***^*  '®  "^^^  ^^  *^*  ^^*^  iWPttTlan'i  Survey tfJ)onegaJ,VBOa. 


Book  *» 


AGRICULTURB  OF  ANTRIM. 


ISOi 


4ir<(«ibr«tolBav«rTbMkwwtl«attlnDaiMni.     TbcMt 
'&  ploaak  to  oonflmd  to  anMU  iininniaa  orth*  orillvMad 


,  md^ammrwiij of  s  bad  cvmtrvetton ;  ipad*  laboor  to 
■riaJnTii  In  mot  puwM.  BtfWy  to  Ih*  cfatof  grain  ci«p»  and 
it  to  almort  aU  UMd  In  d\mmatkm  i  oats  an  onW  grawa  fbr 
ham*  eooaampdoB,  and  whaaft  to  eoaflnad  to  a  fr*  fkTaarlts 
qwto.  Tharaaiwanly  tvaflaarnlltoln  ihaeowity.  Thaeul- 
tan  of  flax  to  eamtdarabia  in  thabamuoMUpliaa,  and  to  as- 
landtnc  aran  In  Iba  nauntaJn  dtotrfclft.  TaUtoat  ara  oaUTalMl 
avarr  whaia ;  tanlya,  dovan,  and  athar  fciaan  crofM,  an  al- 
nart  nnkaovn  amonf  Iha  tananny.  Vdlac*  or  partnanMp 
ten*  «UI  abaaad.  ImFftnM  naw  Uvin  to  ba  l«t  to  MiTldaab 

"     nMtodOOfaithainowitafaM.  TtM 


fcncai  ara  cwnmonrr  nathjng  baMT  thi 

aT  tuf  «  cUr»  M  ihtt  tba  cattia  nf«to«ito  ba 


llweMpati«ipovlag|BBdln  wamf  frnttlhtj a 

pvanlacaaailT  m  Man  «•  Om  crops  an  lan 

■ad  Aall-aand  artUMd  at  manara.  bM  vary  Uttto  ilma- 
^TdTal.  Tha  pracdoa  or  parlqg  and  barnlnf  • 

ij  partt  of  Inland,  to  wldoni  wsortod  to  Ui 

faawi  ara  graatod  ftr  taranty-ona  yaan  and  a 

~Tha  itoflt  aHMiMarv  of  Donald  to  llaan.  Wooiatt  u% 
HMKharaplov^l  In  knitting  Moeklnai.  Kalp  U  prapaMd  aloiMC 
Iha Dofth-wail eoaat>;  and,diirlMtnaftohlagNaMn,  iluaaar 
fcor  aalt-pana  UMd  to  ba  kapt  In  All  wark.^But  vhtokj,  aayt 
Dr.  M'Parlan,  partlcolaily  In  tha  roeoataln  vwlan,  and  all 
ai««adthac«a«,tothachtofmanalbctiira^  "  Iltobjr  nranliMP 
tfaairbar'^faitotbtobavar^ialliac  Omj  provlda  tironalwir 


Mr!ay  Into  thto  baiatMa  that  tftay  provU 
ant.  Thto  to,  thaiafita,  a  tax  ratoid  by 
and  indaitn  af  tha  iwar." 


TttSL  LONDONDERRY, 
tndeo 
B^    Biim.  040.  iSn.) 


510,790  uetm,  generally  mooptainout,  fertile  and  beautiftil  In  the  ralleys, 

%eTet7Tarict7ofMiU.    {Smmfhrn^t  Sutnqf  ^  Lm4oidernft  MOg.    Wak^fidd.  St^Ewcge. 
X  J—* 

Wkh  Ow  cu«ptian  ■/  land*  W4':vidn£  to 

Urrm  of  Lwndgti^oiiJ  "td  Co^rr^.n* .  ind 

rw^  bf  ihaovwD  l»  m  liWrwawto  ar^iiad 

wl^  «r  iMrfjwdonj  w«a  m«M  by 

i  L  to  1W  hr*iv  Eam|«»to«  Of  fttiMi  af  LandMU  Tba 
totofiH  an,  thnvArilp,  hoU  ftvoi  ibai  rantpeija*t  cLlbs  In  par> 
paluUf ,  or  ^  dc|i«mbiihto  toa^  Tha  pinHpal  |?n>tMl«4nn 
m  iwmt^w^Am  Kf*  r^atda  WtHtNDfdo^  LwidondirnT,  i^nvUy, 
LMIb^.  and  Om  fud'la  of  Bfln^^ffd  «id  rounnliT. 

TIh  vtint*  tiaf  iTjhinM  to  ^am  Itn  lo  iwimiT  IrUh  acrai, 
or  M  a  iiMitlJi.fn  Uttlv  m4f«  tHu!  IVftHn  arm  l£in^i»ti.  Mliala 
dhcflcto  an  luhdiTki^  info  pwiTho  isT  trwn  >ir  f^c^ii  ""tai, 
hut  In  a  Ffw  h iiutltMu  dui«  mrv  Tar itv>  iif  n  p*  a-T^  id  yh>  Aciak 
Tbt  iMMm^  ihtiuph  Tivtm%  rairui1«Alx  fiM  t  ■  m';  -mir  7»An  atod 
aiw  Ufc»  to*  fkvqwntlr  fr^  ioth  i-rrr  Minrt  pcrl'Kts  u  ifl  ba  a 
gTMl  dbmvbadfc  vson  acrimltun'  Thv  fitaaicr  hsT  lalting  Und 
npaa  ihgn  taa»litj  b«a»isr^  dMT  ncMtfi^  lntlvd*C«d« 


r  am  pal■(oa^  bariay,  aali,  and  flas. 
„  ral  cnltiTailon.  Tarnipt  aia  vary  rwr^ 
and  Mwn  giaoato  and  down  tu  ftam  baing  eammon.  No 
■nifcnn  roCatlan  of  ciafa  to  racogntoad  in  praetloat  but  to  to 
wual  to  toka  two  carepa  of  onto  »aroaMlwlv,and  aoniatlnwi  flax 
tha  jaar  following.  Florin  to  tha  pndomlnaUiic  plant  In  tha 
maadovt,  when  K  grawi  ■pomancooilT  vith  gnat  Inzarlanoa. 


---.-„  .  M/Wl       _  

Tha  tin  Mock  pnianto  nothing  vorthy  of  particular  notfoak 
Umlng  grounds  an  not  axtoMln,  and  than  ara  few  dataiaa. 
On  tha  aaat  aida  oftha  Bamn  than  an  two  atfanalva  labbk* 


Tha  prlndpal  «MN«/War(  to  Un 
■dlUon  ■tactli^  bwhiM  bwwnw 

uranlto,  Iratr*  ~^ 

erjtuU,  whiehi 


han  cat,  ara  tcrinad  Ixtoh  dlamenda,  an 
^      Inn,  ooppar«  laid,  and  oaal  han  atoo 


78UL  ARMAGH.  fi9SjB71  aem  of  rarM  ami  rather  InteretUnc  turteoe  oT  mcmnUlo,  plain,  and  btw } 
with  rlTer^  ttrMina,  and  lakcf,  and  a  climate  mild  for  the  Utitude ;  8ii.000  acre*  are  esteemed  flt  for 
cuHiration.  The  celebrated  George  EMor  1«  a  natlre  of  tht«  countjr,  and  reildee  on  bit  own  etUte  at 
Loufhpll,  near  Armagh.     iCo0U*$  Smney  qf  Armagh,  1801     fVak^d.     Smp.  Encifc  BrU.    ''^  ' 


WarN*  of  ■■  seaOant  ovalky,  and  af  graat  bant;,  to  v .  _ 

In  Armagh.  Tha  chato  of  nHwntalm  callad  th«  Fcwt,  or 
vhlah  Slalta  Uullian  to  tba  highart,  fnaiaiH  aaaqy  hl^ 
Mbthna  and  pieuucMraa  lonick. 

AMm  hi  Ihto  county  aa  not  lan*»i.  Ih«n  bolngonly  wran  or 
dgbt  pronriaton  who  po«oai  tbam  of  tha  annual  value  of  from 
dODOr.  to  lOjaW.  The  flurcnt  Atoo  are  mall,  being  conummly 
ftam  fin  to  twenty  acrat,  and  teldoin  exceeding  fortr  or  fifty. 

NalilMr  tha  arable  nor  tha  patture  kaakamiry  of  thl«  count* 
INMnC  maefa  thai  to  worthy  of  notlae.  Potainc^  flu,  and 
aata  an  the  chief  produce  of  the  arable  dtotrictsj  and  thoM 
an  caMvaiad  In  a  very  ruda  and  inftrior  nMnmr,  la  roaie 
^uanca  af  tfta  Igwiranra  of  tha  fannan,  and  thair  want  of 

Then  an  no  axtontfn  dain  flmna,  nor  an  then  any  Ctfman 
•nlaaiTaiy  in  thto  branch  of  husbandry;  nararthetaM  a  con- 
ridaraUafUBtttyariiuttartoiBadahcn.  Ona  hundnd  wdght 


I  as  the  annga  prodnoab   Tna  pntMfiMa 

of  the  milch  ooarm  to  the  sin  of  wa  Ibrma  to,  on  naali  brma 
WMlcr  finacraSfOnaoow;  an  (knna  auaadlng  Ave,  and  undar 
tan  acres,  perhaps  two  oowi,  trldom  mon.  A  coniiderablf 
Bombar  of  cattia  an  laared.  From  tha  low  coantry  thay  are 
sent  to  the  mountain  flvms,  and  firtipicntly  aflarwards  so^  In 
tha  Hootch  market.  Thay  an  In  general  of  a  snnU  stunted 
bread.  The  natin  sheep  an  an  awkward  faeaed ;  tha  wool 
eoanc,  and  In  small  quantlt; ;  very  Mttle  of  it  to  exposed  to 
sale,  than  bstag  hardly  sufficient  Ibr  doroasHc  uaa.  Ooato, 
swine,  and  poultry  abound.  Wild  geese,  swans,  wild  ducks, 
and  sararal  other  SMctoa  of  aonatic  fafids,an  Indlgenoaa  to  tha 
lakas  and  rivers.  Tormerly  bava  ware  much  attoadad  to,  but 
at  preaent  ihey  an  naglaeted. 

Tha  nmda  to  ganaral  an  bad;  and, 
the  tumplkas  an  tha  wont,  and  tha 

Tha  principal  uMMi/Miira  to  that 


»WN.  559  <I95  acre*,  of  which  one  eighth  are  mounUinoiM  and  waite,  the  remainder  hilly  and 
.  cuUivated  by  imaU  manufacturer*,  and  embeUished  by  planUtiona,  bleaching  eroundi,  and 
Lwashed  haUUtiont.    llie  climate  U  variable,  but  not  fubject  to  extremet.    {Jhilbfmrditu** 
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productive,  cuUii 

neat  white-washed  haU'utiont.    llie  cUmate  \a  valuable,  bi 

avr9ep  i^Doum,  1801    Suf .  Em^c  BrU.    Edin>  Gax.  18S7.) 


Than  an  hCq-  Itrae  cslml^  th«l|th  to 
i|Ti4*dp  4fld  has  All  t&f  dlJ^lr^nt  gradmitiaaa, 

„„»  ,^  „ -jlmt  nobkintsn  to  cha  mani  In  ^^peiuity 

wtto  tUtM  hlA  own  lB»l.  MtMt  niT  it  it  Ikeahold.  TN*  pm^ 
witoabon  ih«  af*ni«Am»tot  at  (be  bsi  atvUn  In  Sartiand, 
HTttsmad  to  the  eBmmJi>teiivf»  {ifUw  inpvjr-UX  *"  "»• 

Ttmjbmi  tmf  be  dlvtdad  Inio  tw«  kin*  i  lh«  firit^  mrh  as 
to«  paMJMid  br  Vmen  wl>0  han  nttmfm  to  no  vitvf  hw.^-€h 
af  iHltutry ;  the  toraad,  ffii-h  u  an  helil  bj  WH.v«>n  and  'Mar 
liaiiiiijjail  Tba  fartDer  ru<i  ^«m  twenty  to  Wty*  am',  to 
auam  bdtB««s>  mfva^iQO  »rrm  j  th*  tltler  ■*  i^viern  m, 
tmn  «M  to  tw«R(}  <■!»•■  ]{  has  beoi  tclAwrheil  tlut  >ha 
ftetokaa^Ow  bnns  d*  to  lAtiml*,  m  to  b««unn«e1s  i  r*. 
jajUdal  n  ucri'iJtBiWi.  Tb*  ntol  to  aiw^ft  paid  in  m"  y; 
pwHnal  tKMmt  »*  a«w  mnetod.  Bama  towe»  an  fc^  laa 
mid  y«&n,  Mhtn  far  lli««  a^mm.  fmem  vanstot  ctii^il^  a 
ibCsb  and  bank,  iiitolllMt  fldC^  Of  ■!»  klod.  QT ■DfPVlJ.mr^  '>■  ith 

■  1^  pLanU  1^  ftiTse  ituck  Ipto  Ihtt  BCw  Affile  lidnk ;  "b'ni  try 
^n—  wb]H    ts   h^uv»L    In    fh#  stony    nHMinUilniitu  v  'ta. 

Vt*m  f*<«*\\^  *¥■«.  ThiT»li.ns.  mUli  Aitd  tw*j~hoTic  plf"  ;ha 
bava  been  Intrftdurnl. ;  tmt  il  ciinn^l  be  t^^  liul  a  jtwi  >■*  - 1  an 
Mweafla  geiHTalljt  ''hich  The  ubjlII  -^ir  i£  ibe  fkrm*^  kiH-  id, 
fililm  hncifiirttcalild.  A  rr^aint  retojtban  to  rtn-li  Mlow^:  to 
Itoa  *.ivm  T  U Itowup  c^^iicn,  ntvi  tumlra,  an  upon  a  rrtj  Kn-au 
pcyto ;  and  trotn  Ou  gtv^txt  pan  tif  Utc  Kralkle  land,  11  In  Hll 
fli«  i>tAitlt[v  [ii  Tike  rniin-  if  Kmln  ii*  nKf^alnrti,  ,-*''  -^t"  Dy 
inl*TniiH*il  \>i  peHJVtiia*,  (l*tf  «ih3  IWJii,    OaU,  15  Ml 

groinp  an  pxown  wn  all  toUs]    WW.?  J*  WJualli  W 

^XMumm,  *ntl  aIki  wht«l  tu  iorae  t-Lttm  on  |]w  tl--,  ^  '  ax 
IhTT  Krwtm-r  l«.il)«li  im  Irlatl  arrp^iifid  tha  nit*l»*«".  [■'•■•'  we 
to  iffty  HHne*,  li^r  «Td  t»--«  '^^-^^<?  Irtii  4  m-tii  *p*cm.  "  ■'  »•. 
BWf l|  ihellir  -t&nrt,  «nil  ?<a  wv*^,  «rT  y^tt  d  as,  uURttKt,    i  ■>)  Of 


Therv  AT*  'J4mtfef  mAdnmt  m  ilia  banks  of  the  Raim  ami  tbc 
Ijnan  ;  Iwt  ilitr «!  if  '•xTfit  un  thr  mtiuifitajiu.,  Ii  thouj^t  ]«  b* 
batirt  adafivMl  to  nn*gt  Eban  paaiiiur.  4  Ci4«l  m*aj  Uasti  an 


bttod  ■  If lil  raiB  ■  an  ilw  vn  iraA4ng  ^toch « kept  to  «na|l  numtora 

'hrr  iit¥|i:m|t<ljorn«l, djin  In  the itrtni, mid  dov|i 

tolhrl^v'lT,  l-riE  fiild  mUirJt  inilk  '•b^n  »all  Ad,  And  «acfa  at 


rn.  Ihi 


M-  ^---  —^ 


much  as  1  Wl  ponncto  of  baftvr  In  lliv  ^ear, 
U  or  ihe  midl'am  produce  of  Ihe  f^iit^r  daj  rtn 
iMmtmis  bnns*  am  rea9«d  in  fhe  mt^nuiniMiB 
'Ui  ruTnleblna  tlia  bihabitHitP  vith  miJk  ara 
J  au  ■t»<aaiagai'  Juiacjhip  flocLi  of  an;  list,  m 
-: , .  ■  ti«  aiAUBlaln  dtoartctb  Tha?  ari-  <r«TT  muaH,  many 
.  nhrn  flu,  nai  inlghtoigi  enian  than  Kv<n  or  *4|lit 
<|UAi1iTi  On  Ihahn  gt^MndthBV  arfc  a  i^w^iiUlom 
;-  3T*if  A  Koevt  «i  almttrt  «tty  ftunti^  A  grtJit  nojut^v 
1 1 «  f^tntnl ;  nmnj  ^  Itvrn  bi*^l  m  iTte  cvunL^i .  but 
.  I'Kiu^tiu  fViKti  ihe  vHt  «f  1ri;lihil.  The  dr^  ]^it  lif 
' ' ,  irQTCTvd  *  Hh  }i«ath  si"3  pdmi KrTgU*  Nnrtm,  al*  wtlJ: 
■i.<  Iwtft.buL  the  numbtr  of  hltei  ti^i  gnadjr  doctKaaEd 

-.riijpiii  niiiti.HjQv^iiTt  ]»  rliwn,  abJ**  li  eafliad  on  in 
■  .iiLti*m,  K;*l|r.  baJwsATi  *tlW*4sf  ftumnen't, 
,  jjiri  trad  aiK  lAind  « tibia  Th«  |irv«ii|cti  af  DtnTPi  WiA 
■  ij  \\w  iBJivixiK  1  he  hll  li  Jii  n  btih;!  d^uaitrw  fttptn  VOm  le^* 
.iMihlwk  TpiirLile  kuv  •rbl  llili' of  a  hi|fad«mal 
J,  rrenUwe,  And  L-i-jauJ-i.  Xatuial  weodt  aia 
-ii.p  Inat  plMitaiiPni  at*  kiul^  (  lher«  are  a  good  raas^ 
,  :i  aituul  Dw  toina  Alltchrd  In  AimoM  e^f^  tfau««  In 
' ;  11K  4llutrica  on  ibr  Ivw  grmndfe*  Mtrtrhlfig  Li  con* 
%  r^vfMiderable  scale  upuo  the  bnhka  uf  ific  tI^ct^  t 
.lijc  and  M  made  In  ^vtral  or  th«  (fiwtia.  FWtk  sI'mihI 

ut ;  bui  thd  lAhabLuiLU  ^f  Ihivn  dtrfta  II    '    ' 
..  LijLinlj  of  nature  In  Udi  paitiindfr. 


THSSl  ANTRIM.  628.059  acret :  on  the  east  and  north  mountainoui,  destitute  of  planUtiont,  and 
rtKSuit»g  in  bofff  ;  5e  other  parts  more  level  and  fhiitftiL  and  the  climate  drier  than  in  some  rth*T 
Muntlei.  {VemtiMiCt  StaiitUaU  aurvfp.  WakrJUld,  Dubourdieu'i  Survey  qf  Antrim,  1812.  Sh^ 
EncycBrH,) 
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STATISTICS  OF  AGRICULTURE- 


P>iEi  ly. 


,  Bk.  nvft^oad.  Th*  IbHil* 
trood,'  or  vood-oaaI,'iB  hkm  pUoci*  is  cotoed  vi(h  oolnauM  of 
lMMtt,aiMlUcuzlMMweipi.iiutan<>fkh*<»l|KiB<ifaMd.  Not- 
vtthstandliiK  the  com pw wad  Mate  In  which  It  to  faand,  tfaa 
hark  and  knou  ai*  quite  dktlnet,  and  the  rtaci  denotiiic  the 
•anual  ipowth  of  die  vood  m^j  be  counted.  In  eome  hM»«ncwa 
the  rooti  ot  the  treee  maj  be  ttaccd.  Of  the  only  two  eoal 
nfawi  whldi  an  wnNuht  In  the  pnrrtnee  of  Utaiar,  there  to 
one  In  Antrim,  at  BaUy  CaMle.  The  coals  are  Mtamlaooa, 
and  of  a  bad  qnality ;  a  tareat  part  of  them  an  exported. 

Lamdti  Frtmertg.  Eeutea  arc  In  general  freehold,  bch^ 
cither  Immediate  grant*  from  the  Oown,  er  held  nndcr  thoaa 
gnnta.  The  eztxpUou  are  the  propcrtiee  oader  the  eee  of 
Connor.  Some  of  the  atatei  are  very  larae.  The  ManiaeM 
oTHtfitlbrd  and  the  Antrim  tmXLj  poeeeee  the  Cm  of  the  nia>or 
antjr.  The  former  has  64 jOOO  grttn  aerta ;  that 
ble  of  tillage,  and  independently  of  bog  and 
t  on  parpeteiity.  In 

TheoKTipW 

al,  Loed  Taiapleton,  and 


part  of  ttw  coantjr. 
li,  Und  capable  of  tillage, 
MottofthcAntri 


monrietorB  are  the  _ 

Lard  O'Xeil.    The 

only  Icaaehold  mider  the  MarquaHof  Donegal,  who  lota  hto  land 
for  rizty.ane  7«en  and  a  life,  bat  renew*  at  the  cad  of  a  fnr 
yoare  far  a  prioe. 

The  Jhniw  are  bi  general  vary  email.  The  mtadpal  featan 
In  the  tillage  ayatcm  to  the  potato  fellow.  Tbm  nnaU  ilae  ef 
lheflBme,and,faeomeplaOB»,thewdaneMoftheMU^pradnde» 
the  nee  oi  the  ardlnary  meant  of  enlliiiv,  and  tbennn  a  pvt 


potatoea.fl 
itedbythc 


TCgnlated  by 
fiidriwi  the 


It  to  turned  to  reet,  that  to,  it  to 
wMi  natural  gran.  Sncbtothe 


Hteqaanlityaf  II 
flastoeown»aad 


ability  to  pnrchaoe 


panned  In  Antrim.  In  than  | 
brge  fcr  the  ipade  rnteore^  die 
fear  neighboon  omting  their 


to  Uetlllhtoo 
leralplanoi" 

-^ lere  tfe  fet 

die  land  to  plani^ied  by  thru  or 

__„  ^      •*"■  etrength;  one  supplylog  the 

ploogh,  and  the  oth«n  tvingii^  a  hoeee,  bnl'-ock,  or  even  a 
mii^cow.    Wheat  to  a  plant  of  very  modem  Introdactionba 
Antrim,  and  very  little  of  it  to  eown. 
The  moat  important  crop  to  flax. 

The  cattle  oenetat  dkicfly  of  milch  cowv,  hetangiag  to  nnaB 
eecaplen,  of  a  email  einnied  bned.  Sheep  an  reey  Bltle 
attended  to;  and  the  few  that  an  kept  an  of  a  Tcrytalerler 
Goatt  an  aamenoe  In  the  moantalnoui  paiti  of  the 
Plgt  atoo  an  kept  in  gnat  number*. 

-^-  b«  no  menahnrnd*  — ^ ' ^-^ 

lingra 


tne*  cultivated  in  great  — 
Of  the  apple,  however,  eevei- 
lately  ben  inarodnoed,  and  adTantagBOUBlv  cnltiv) 
Antrim  tMM  long  been  dtothigntoM  fcr  it*  Ham 
bat  lattterfr  ttM  meanfecton  of  oettan  has  fca  en 


,  or  with  very  tnuA  eiicceee. 
and  TaluaUie4artetie*hn« 


ifead  it,  eeaeciallT  la  Ute  vicinity  ef  BelfeM. 
etoaoooldertHeeehnan-Mifayondwo 
■tapandoa*  eeeambUge  efbeealtie  eotaami 
wv,'*lla»OBiliea       ' 


Chaf.  IV. 

LUeralure  and  Bibliography  tf  Ag;nctihute> 

7896.  The  first  books  on  agriculture  were  written  by  the  Greeks  before  the  Christiaa 
asra,  and  by  the  Romans  about  the  commencement  of  that  period.  Hesiod  is  the  only 
writer  of  the  former  people  exclusively 'devoted  to  husbandry :  the  earliest  Roman  author 
is  Cato ;  and  the  latest,  Palladius,  in  the  fourth  century  A.D.  Tlie  works  of  these  and 
the  other  agricultural  writers  of  antiquity  have  been  already  enumerated  (25.  and  44. ), 
and  the  most  interesting  have  lately  been  re-translated  (71 10.  anno  1800). 

7897.  In  the  dark  agei  few  books  were  written  except  on  religion.  Tlie  Hrpt  author 
that  appeared  on  the  reWval  of  the  arts  was  Crescentius  in  Italy,  in  the  fifteenth  cen- 
tury ;  and  soon  after,  in  the  sixteenth,  Fltzherbert  in  England,  Olivier  des  Serres  in 
France,  Heresbach  in  Germany,  and  Herrera  in  Spain.  Since  these  works  appeared, 
many  others  liave  been  published  in  every  country  in  Europe,  especially  in  England, 
France,  and  Germany.  Though  our  business  is  chiefly  vrith  the  works  which  have 
appeared  in  Britain :  yet  we  shall,  after  enumerating  the  chief  of  them,  notice  also  what 
has  been  done  in  other  countries ;  many  foreign  woriu,  especially  of  Fkwace^  Germany, 
and  Italy,  bein^  familiar,  either  in  the  original  or  by  translations,,  to  the  reading 
agriculturists  of  this  country.  All  the  works  of  importance,  whether  foreign  or  domestic, 
published  or  to  be  published  since  1825,  vrill  be  found  noticed  or  reviewed  in  the  Gor- 
dener*s  Magazine,  commenced  in  that  year,  and  in  continuation, 

Sect.  I.  BMography  cf  British  Agriculture. 
7fl96.  A  memeral  Hew  ot  the  lifertture  of  British  agriculture  having  been  already  given  (801.),  we  have 
here  only  to  supply  the  bibliographical  enumeration  confirniatory  of  that  view.  Of  anicultuntl  hooks  very 
few  at  the  present  day  are  worth  reading  for  their  scientific  InrormatioD :  they  are  cniefly  to  be  oonddered 
as  historical  documents  of  the  progress  of  opinions  and  practice* ;  and  this  is  the  reason  we  have  arraii0ed 
them  in  the  order  of  their  appearance,  instead  of  classing  them  according  to  the  suMects  treated  oL 
ThoM  who  wish  to  see  them  so  classed  wUl  be  amply  gratified  by  Watts's  mUogrdpkio3ritd»iiiea.  Id 
our  list  we  have  omitted  many  works  on  subjects  belonging  to  political  agriculture,  as  the  com  laws,  tithes* 
poor-rates,  Stc  ;  and  also  most  of  those  on  veterinary  suTgery,  horsemanship,  bees,  hunting,  planting,  Ac, 
as'not  strictly  belonging  to  the  subject,  and  a«  being  for  the  greater  part,  thoae  on  the  veterinary  ait  in 
particular,  worse  than  Useless.  In  short,  the  imorovements  in  chemistry,  animal  and  vegetable  physio, 
logy,  and  the  comparatively  clear  views  of  poIiUcal  economy  which  have  taken  place  chiefly  since  the 
commencement  of  the  iiresent  century,  have  rendered  most  books  on  agriculture,  whether  pcditical  or 
professional,  not  published  within  the  last  ten  year*,  of  very  little  value,  and  a  number  of  them  more 
injurious  than  useftiL  This  second  edition  of  British  authors  on  agriculture  is  considerably  reduced,  in 
order  to  render  it  more  select ;  and,  through  the  obliging  disposition  of  Mr.  Forsyth,  perhapa  the  only  man 
in  existence  thoroughly  acquainted  with  the  bibliography  of  British  agriculture  and  gardening,  It  is 
rendered  much  more  accurate 


150a  GfrofJtoff,  Bishop  of  Lincoln. 
.  Here  faeffyneth  a  Trcatjse  of  Hiubondrr.  which  Ma; 
GnNhcde,  ntrroe  BfSHiun  at  Ljncahw,  made  and  tiansl 
eat  of  FrenHhe  Into  Encl^she.    Lend.  4to. 

152a  Fiixherbert,  or  FUxkerbard^,  Sir  Anthony, 
a  very  learned  lawver,  and  also  known  as  the  father 
of  English  husbandry,  was  bom  at  Nocbury,  in  Der- 
byshire, and  died  there  in  153S.  He  was  made  fudge 
of  the  Common  Pleas  in  the  15th  of  Henry  VI  I?., 
and  wrote  several  books  on  law. 

1.  The  Book  of  HiUb^ndry,  irerr  profitable  and  neonBur 
fcranpcnora.    I^md.  15«3.4to;  1532,  16mo.  ' 

«.  e^zwln«.    LoBd.  1523, 4lo:  1559,  IGmo. 

3.  DeEzicniaManail.    Lond.  163^. 

ISSa  Bnese.  Sir  Richant^  Canon  of  Marton  Ab- 
bey. n<>ar  London. 

The  Manner  of  Maajurynff  all  Maner  of  Land.  ICmo. 


1557.  Tusser,  Thomas,  s^lcd  the  British  Vanro^ 
was  bom  near  Witham,  in  £ssex,  1515 :  received  a 
liberal  education  at  Eton  School,  and  at  Trinity 
Hall,  Cambridge ;  lived  many  years  as  a  ftLrmrr  in 
Suffblk,  and  afterwards  removed  to  London,  and 

Sublishcd  his  experience  in  agriculture  ana  gar. 
enlnt    HediedinlSSa 

1.  A  nnndicth  itood  Pbintn  ef  HMhsidsle.    Land.  4to. 

S.  Five  Hundmh  Folnii  of  Good  Ifodbindiy,  miaBd  to  as 
manT  «f  Oood  Hutwlftfc :  whh  dhren  apmeirea  loiaqBi  oan> 
cemtnR  Bops  and  Oaidenlnic.    Land.  4to.  1A73. 

1.%I.  Mascali,  J^onard,  author  of  a  work  on 
•owing,  planting,  and  grafting  trees,  ftc.    1579L 

1.  The  HittlMndlTe  Ordain^  and  OovemmcBt  of  PonltiSib 
&e.    Land.  8vo. 

t.  The  Pint  Book  oTCattel,  &e.    Lond.  1587.  4le. 

.1.  A  PookeoT  Fbhtnc  vith  Uooke  and  Lfawb  and  all  otter 
Irumincnts  thcnuttta  belonging :  aaoUier  o(  Suadiie  Bngbies 


Book  1. 
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AAt  f^  AlL  Wmrfit 
«!'  t|MHt«  and  t»aMitti«. 


Lgoa-    IA!W.  I^QL 


"nm  fi*w  ind 


■  AftU  0f  Httlmnf  r^nfTH,  *(e1|   All 


wkjL  .__„_..,._ 

ttimtnc  w  MiRBV  ^  Smmmm  ami  Wb^fT  ilro*nuic  <# 
M<^Aam  And  l^«mi«  b?  Ik*  Ad^Milmn  nf  1^  taMi  |4ii^r. 
&T>.>fe,',  Fminf ,  AT  WdT  Trill  ad](M^aU    Load,  Itq'' 

Itili  J/r^r A^kflW,  ^rriMLir^  J'arflH'^  or  tii!iri^Tf^  An 
AMihor  wliu  wrotF  oit  a  gN'At  vji,ric-tjr  of  lutucrt^i 
tiurlnff  the  rpij^M  ur  JAni4.>i(  L  uiii  i'tiarln  l.^  nrirl 

«grjit,  k  J2.)  to  be  Ihe  Hnt  KuKHAliDuh  who  dL-wrrci 
to  be  cJillnl  n  bacAiief  Trim. 
I.  TW  Kndidi  ftwlMilliUn :  V  Tarti,     b^nd.  iCl-t.  4E(»i 

a,  dwH  Mi  Itdal  Huifimfa?,  r^ir  lbr  ««ii  o(4fer^  <#  All 
BiMlMlMrbwb.^^,     J^oDd.   IGI&.  1b.11.  4111^    ... 

4.  ITnirliitMnH  t'  ibt  W««14  aT  lUitip  ^4^.    t.wd^  iCV. 
J«1&  Jfawivt  and  LifhaviL 

BiigUA  bf  Klclwd  NkAvI,  J^i  Af  tit  tern  ^t  1tv  i'*<j^f\.t.  iM^lf 
ivrtcva4  *£.t    Aii4  Ow  Hd.«]Mtidr)Jt  uT  Pnnni    Llul. ,  And 
UMitw  rartarilwJ    WJ    iiu<1«  in  'pr*  *<ili    laj    b«*    in 
l^eUBd.    B«ll«7^MArk|iAin.     IatdiI,  ful. 
mj&    {kll^rTN-,  ikarh'M. 
TiM  Rrialim  b(t««ni  ■  l.*ini  <if  a  ShlATwr  «fcl  Ih*  Cflpj- 

IHJ"J.  F^lititci,  (jiibnri,  luthflr  af  ^ohh*  lT»rti  on 
Oartlcnlnj;  ^  ft  vi-mr  Tin  11 1  but  a  uncrul  wt^iier,  [Jarte 
sfty^^  he  IivlV  »  bnlil  ■dvpittgittiji  c^it  of  n>'ini!^  4nd 
jirvfvrreii  thi?  faulty  iuHimc  to  faulty  mnUficriiT. 
At  irreat  a  Kcnni*  1/^^  h^  waa^  he  vn»  eiIIo^imI  to  drop 
down  dead  iii  I/irtdnn  ftri-pt*  with  hunger  ;  iK^rhaU 
he  a  *l]lrt  uijon  hii  l»ct  ^rhun  he  died  He  Uif- 
qufatlifd  hii  pfipprv  lu  Hjirtlib^  «iiu  M.'tiUU  to  have 

'  Uih«d  taut  r««  of  thnn. 
UtewfHi  of  IftflhiW  TrMOflJv*  bklilvii  ilfVt  IIm  >V<  odd** 

DbSnPlI*  ^  S^ufxtRrtPtitl  TnAWji^.  rit.  ill  iwmicf  oT 
HlBH  Mid  MiMinUi.  frnttk  Ihc  liirfd  to  Ihr  I  'm<lf  ^c,  wjth  iU- 
fVCibfiA  for  thv  nndlnit  lt>«u,    LoiKl.  l&>:i,  Uto,  | 

3^     l>t«rTV«|lGMl     Aod     iTptHMiTriUfflAE    (H    11llBll*IIilJT,    vJEll    ' 

liUU.  t'tTTftif^en,  !iiT  ('.,  a  native  of  Holland^  and 
a  niltitiial  in  CfoniwrlT*  ann^, 

UiHcmr»«  inur]  \ina  ilw  r>r»  i»l'Mr  the  «rtf4t  S"«ifi*  1 1  Inw  « llit»kn 
Iha  H«*ral  tf^vunll**  <'  LlKnitnc,  ^'urLK*«i|»uri,  HuHlkucdixi, 
hmtBt^,  tiuiluiht,  CumtKrul^,  And  (i»  ill*  1^  bl J  ■    it^ 

161^    HVj/(^ir,  Sir  HirAitra. 

kuFtlif-  W4j™inrful  IllithriJifciwri'*  i-f  Ijind  llitT^-      l4inil.   *ti». 

ItrtU,  fl/rJA,  riii/ZfT,  an  offlciT  In  C  ruin  well  "■ 
Sfmy,  who»  with  othrr  t^ntrhf  h  Kr[it1i?men  fic^lUmK 
ciHuiniuioni  at  ttial  timp,  w-ii  I'mint-ntly  Ufcful  ttl 
intrckLEuciiij;  TnnjtroTciueivtji  into  Ireland  and  Sfot- 

1.  lyv  En^liJi  trTit***",  w  *  Of*  Fiurwj  of  f liiiMl«ndi7, 
^iiH^irtfrliii^iH:]  OwhlnKdnni  iKai  ikmh  I^Aitd^^Ui  AiTilil^r  ^ 
t'wfi  141^1,  nvBi  In-  AlTAiMwl  tAwb^  Bid  TnrUk>  mid  aibcr,  »  Iith 
ami  Tffii  Md^     Lnrtd.  ilrt. 

t,  Tb*  KotUih  JnipmwT  linprnJ'Bd  ;  «*  t^«  S.urfi7  q|  Ifi*- 

Iria],  Hiirtlih,  Samurl,  an  infi-nUJ*i*  ^fitw  on 
avriculiure,  and  inlhtir  nf  BrTprml  lhCTvlo|tic?il  ttact*. 
Hv  v!Mt  tJlu  M»n  or  a  I'uli*h  mtifcliarl,  uiul  came  to 
Engtafldf  accordinj;  to  Wtticm,  aboMt  HHf);  but  the 
time  whm  he  dieJ  i«  unknown.  Ue  wh  ft  ffTWt 
prornDt^t  of  huilmmlry  dtirinjf  ihi'  tiraw  wf  the  coin- 
irionwt-^Uh,  and  wai  much  «tetineil  by  all  inijc. 
nioui  rfi<  n  ID  t3ime  A^tj^  MiUun  «idrc**«l  M  hini 
hid.  treatise  on  edueaciun,  and  Sir  %ViUi«m  Ft-tiy 
IhAcribed  two  let  ten  to  him  on  the  lame  iubjorL 
Croiiiwfll  nllowwl  him  a  peniWii  of  1<M.  a  year. 

I.  ).i9|r.tri  t  uf,  An  t:iil«f«rLimil  OQ  Iht  HUcrtiti*  rf  Hiu- 
t9Uii%  WHd  In  BnisAJH  AJid  FlJuii]*T^  ThU  work  i*  «ttJ  itt 
flk«  dnMt  LOrmrim  tm  U>  wrkUvfl  b?  Jtubert  CfaUd^  WUban 
Amndlx.  lUl.  ito.  I^td 

fW  H^bMtdf?  anil  N  AJurAlH  t**Ji>  rf  li  ^l.wl^LafSd,  J  CaS.  4*fi, 

3.  Umv  on  dw  Ad«n«tiimH  <^  KshiMnrtrr  ««  l^imin** 

wtdl  HMtftlvifi  i^  cekUi^  •  <^'lm*  vf  KviJuadi?'     Lend. 


1.  UuilutmJffFAii,  FAnna,  And  Omkf^  Cihilq|4«H  iHCxijiAir. 
L«ad-  lfi^7.  ivtob. 

}U<jtmj  oi  £c  MTibahklnic  And  dnrfanpt  i;/  diiirtt  FtoA  A»d 
>itinh«>T  Nch  it*  fMtvif  ^rti  And  in  ihh  hlt^l^dnm,    l^nd. 
Eba.    Vd  wAiU  ft^  177^.    HmtI^  I7  l:.  >%  Lolt,  £«q. 
L6i^  Forifcr,  Jokn. 

EnfllandH  Kip  f  II  HA  InrriHiAid ;  nr  a  «iitv  And  HAir  MellM. 
ifrdmt  idl  ■mMimt  dMr  V«Ars  ^  •  PtBiitAliffi  c/tlM  n«vCA 
caI  ad  PtaailaHii,  &&    lind-  4iik 

JtXxl    ^lpsf«sii,  Cclanel  Jt'ifliam, 

The-  PMm  ibtf  tfi*«>dbrt  i)ir<anHi«  of  Uh  cnot  LrnJ  dfOia 
Til,    illiillliiiliwd  fill  I,   liliTl  I  .fii      Umd.  4tu. 

)  figyi,  J  Veriidfe,  *Mh,  c«ntktajiii|  attthor  of  tome 
vcjika  on  vanJening. 
?4|4lAtnA  Airkull'urAiJkr.    Londu  M- 

ItJii.  .SfMifA,  Jo^q,  Omt 

Unfit Ai>d'i  lu-tiifUTWiwm  Wl**d;  ■p^AlmW  dlirsTtrtnf  fhr  ». 

WT*l  %*•?%  df  ImiprVThlf  l!w  WTffrmi  Sfirt*  of  WaMlf  And  Nj1-«ll 
I  IvnlindL,  Aitd  «f  MllldklllK  id  I  t^Wtlw  !  *  kf  L^  f]  «  naluna  QjiiMi  Ll; 
1^  ttl  l^ndtp  «wt  lb*  mm  Ml  Stfdi  AJ3d  lliunt*  vhklt  imIwtaII; 
It  r1*^  rhr  vin,i^vrt-T«(J  j  mwrtftrt  % ii h  du  inAnnt^  ctf  fJAnllu 
all  Snrti  (if  T^m1«T  TT»t»  AfiU  l'iMir*»4Miii  npeftAOCttd  Id  90 
Vw^' I'laftkm  IntiJkwkiH     Umd'  if  a-  1&:3. 

.^  i  u  l«'l|ta  of  L«lUTi  fE«^fli»  Irat*'*"Tn™t  if  [fiidiindiY 
And  tr««  F-  Lu^.  4ta,  AffAJn  In  fn^p  4  ^oU.  B*0,.  vrrM^ 
bj  It.  HTffdkT. 

11 HL  iJftrr.  Nnrtm,  M.D  ,  an  tinm*mtphy*iciaji 
ftiMl  luituml  phitoaop^cr  ;  wai  bom  in  Byrkiti)r^aia- 
ihiri-ibuui.l&:9!i;  ptwtiiediti  Lonelmi^  dinl  17U-IS. 
He  wrote  tahout  woritt 

I  i  lluiti  « libdi  itL-if  ht  u:«ful]T  rulliFAftcd  r«  (irAAi  of  llajr. 
It'.WL  I  i^iil.  Trwu-  >.  4*r.  l».  I3C.) 

Ji>i.-iL  hfooTT,  Sir  JcHUdf,  Kniitnt,  F.R.R,  a  rery 
tef pfx'table  mathematkian,  hnd  turve]rar.jieiienl  of 
hit  ttut)t^7'i  DcdbaAc^,  wai  boiii  in  XAnraahiTc^ 
IivIT ;  LliAl  JtifTS,  ^       ^ 

1.  Rk^KvT  «  Snrf«fiir«  oT  tT»*  p^jsl  LmH  rftlip  Fim  "ll^tl 
Drdfcnl  U-**! ;  wKh  a  lAtin-  Mipi/  Uw  "iid  i^*Jp  A*dr«lT»d, 
iurrard,  fcn4  di™nHiEHMl-    ^r* 

it    flUiH'"^''*    Intcfnt  i    or  dM  0«BtlBi]«n  nd    l^tftt14f» 

Fr^ld.      fiUMl-    K.;i5.    Kr^N 

It? 4.  /'7<C)«dt  Mftwftril. 

I.   A^tcflWT  rf  IdEwci  in  WAki,    (J'Wt.  rrwM.  rftn  Mi. 
I..r>i7( 
%.  im  il>c 

1(117.  DonaUnmt  Jatari.  It  native  of  Srnil*ni!, 
ftfid  one  of  the  e*flic*t  ami  wmt  uieful  wravr*  on 
the  nfH'if^lturc  of  hH  cmjnlry. 


ITaI  ]tiiX-«Ucb»f  Ar- 


E4Ut^    Itaiow 


tllUnc  * 


liw  lJTW3,Tld    14    e^rUlAiPd. 


4.  Tl»  R<Cbfin«d  lltiibAndinAD  j  o't  A  brief  Ttv^IpC  tJ  I»w 
Krror«i  llf^ru,And  InpunvKnkm^eaf  c^tt  ^iftldi  I tniiJAridrf  p 
In  ptoHlilnft  UtA  town*!  fcr  I  ofH  I  irH li  ^lt«^«i^  ind  r- 
nnAuEHJwdlo,  Mid  A  l^Tipr  jbT  f JllWlil  tWw  vt  Ut.iJ«tAklj^B 
fbr  ilie  Bwlll  t£  them  tii«t  VlU  X>1tl  lit  diii  £0(4  And  i^bMii: 

4.  pAALtn  (W  Fl«nl>.  1^  a  Unit«r*il  riant  lug  of  Ttt**S  i™- 
dec^  kTmioh  ir«4i'«M^  ti>  thv  Fttttilc^    LMiid,  Ifh^l;.  4|q. 

i,  Olnait?^  far  UlTWlon  <«■  ^tPttilDK  mil  flf  Lud  in  Eii«1aM 
■nd  JtvlAnd.     Mmd,  I'iW-  ^U*- 

T.  Tb*  Cinnii'ft*  HmbAndmAn  ;  «p  ■  I>U«or»«  C*  Hui- 
buidfi'.  ttolb  KfPrMRn  Afld  ItuiiMttlc^  And  «  adrtlcuUf  Pl*- 
ewnt  cf  di«  NahitaI  Ltknef}  oT  HviUndri  lA  Ltdaikl'   l^i^d 

itiiarg.  410- 

1,  AiMlB.  out  vf  &J<n;  p,  In  AtkntrOAl  cC  (Ut^i  rf  c<  II i.-^^ t 


-i^l,  Mr-afifT,  I-ftfunrfft  author  of  Th€  EmgftrM 
Gnrdmct  ami  either  wnrkt 

'IbK^vk-tm  of  Hit^biunIrT-     Lw"'  lame 

ITtKL  '\jrnirfft\  Timafh^t  F.lt,H, 

t!Amp<inkn  Frllt;  «  a  UIkwut**  iJ"  Ih*  MCTi*liU  »Hd  Jm- 
urnKt^nTnti  uf  HuJ^'baiidr?-     U»nd    »io. 

17^7.  ,mrr/*w/T-,  J^4«,  Buthiir  of  iorae  IfACta  on 

Tdlgkoui  tducatlofi.    Hit  work*  on  luwtandrv  were 

tranttiitetl  into  Swedith,  and  tmbriihed  in  !kock- 

hotoi,  in  n^K  ^  ^  ,,  .- 

Th?  wlH^<f  An  af  rtuiluindrTp  In  lh*  wij  rf  Si;«P*«nnfi  jtnd 

1717  l^tttmrtt  Efivard,  brotfier  to  John  IJU^ 
rtnci^*  a  f-ler|r*nian,  author  of  a  work  on  (pirdenin^ 
iSee  A.  a  niffi-^j  ,     .      ^v 

Tba  Duti  tif  A  MewAtd  lo  hki  Lwd  i  wtlh  A*i  Apf«dlA  in 

^''nihli^frt^'tciaril,  KR-SL.  *nJ  rroftMornf 
notany  at  the  Uni*«r6lly  of  tamhridftPi  n  ittoit  vo- 
tumh^ouA  writer  on  garden tnfi  bytany,  Ac.  j  dlisil 
17ii     iEmyc^Oat-ii.'^nifd.l  _,  ..  ^    ^^ 

1.    n»iloKT|ijEy    Tr*Mli«  rf  HM.imd*T  and  tj»rtfmtti«. 

*,  Tlvp  I'lfflntr'!  [$cii|lrfn>n,  01*4  F*mirf*»  MonUjlj  I)lrrttWf. 

3.  Et^ii™^'^*!  JTwitandmA*  And  i;*Td«iAr,  TM«l*t*d 
num  Itw  lJ*TihAii  c€  ti-  A.  AKr.rai*.     IJ^id-  4ie.  I7«i» 

S  Tbr  WKhli  MiBt+HAnT  for  diP  lnvfno«mctit  rf  IIoi- 
bJindji,  An*,  and  [>f«Mrir.    «1  N«,  17<7.  "^IV^,  ,^  v, 

^  Tlw  It^rlrf*  rf  *  Vm  «*f  1«»  p*)*lAlTi«d^  *1tii  itw  ™"- 
TAiilni  uf  f Ji»*  S^Adi,  *«d  IrWiiJiR  uf  I^"*  an^  fJ«»P-    »""' 

''"lv4"tnu'r™«.  J^H,  MA.,  author  or  rAr  Orr- 
ryMan-i  JSrcrfii/roB,  A  gardening  Wfirk  of  ui^  in  It* 
ttmif ;  he  died  in  Durhoio.  1731    {tacsfc.  ij  Offfrf, 

^  Tht  S'»«  Pm™  rf  Afrimityrri  teiivff  A  c™pt.f»  Ddd?°« 

nJti.  Jiff  Aflrdi.  Jufrii*  -,»*«-,  i«<i™rt#a 

Th*  OniitmAU  t  ^u  «  Ajd  «hJ  rcoinn  nT  TifMm  l<u«n*rtPd 
fund.  Biro. 


4  II  4 


1908 


STATISTICS  OF  AGRICULTURE. 


Paet  ly. 


OjMrvMMom  on^AnrlaritoTC.    Jhh.  Svo. 

17SL  Tmil^  JMro,  wm  born  in  Oxfordihii«  x  he 
wu  a  barritter,  and  madatbc  toUr  of  Europe:  after 
which  he  settled  on  bi«  paternal  estate,  which  he 
cultiTated  writh  so  much  attention  as  brought  on  a 
disorder  in  hb  breast  He  then  went  abroad,  and, 
on  his  return,  fixed  his  residence  on  a  fiurm  in 
Berluhire.  where  he  renewed  his  experiments  in 
horse-hoeing  husbandry :  he  died  in  174a  His  son, 
John  Tull,  was  an  officer  in  the  army,  but  ruined 


himself  by  protiects,  and  died  in  the  Vleet  in  1761 
(Gnti,  MwO  Mr.  TuU*s  fkrm  was  '•situated  at  a 
place  called  Prosperous  (probably  so  called  Ihmi  his 


«reat  success),  in  a  tract  of  rery  indimnent  land, 
lying  on  the  north  side  of  the  Hampshire  hills,  noir 
the  borders  of  WUtshire,  but  being  itself  in  the 
county  of  Berka  It  is,  1  believe,  in  the  parish  of 
Inlupen.  I  Tisited  it  in  the  company  of  Mr.  Budd 
of  Newbury,  who  had  rUited  it  long:  before  with 
Arthur  Young,  who,  like  me,  visited  it  in  the  cha- 
racter of  a  pilgrim,  and  in  honour  of  the  memory 
of  the  real  founder  of  every  recent  hnprovement 
Chat  has  been  made  in  the  agriculture  of  England.** 

^  SpwiiiMa  «r  «  Wock  €o  HonHMMfav  tfateSiy.  Loud. 


«2SPPi!S?.™*l?J?^N«wHomJ»o*ifc&c.    Load.  17S9. 
1738L  Ellis,  mUiam,  a  farmerat  litUe  Gaddc*. 
"?^»JJ*"  Heme!  Hempstead,  in  Hertfordshire. 

jyljj^^Coontiy  HooMviftrfe  Funny  ComiMiiian.    Lend. 

«  JriSSiL    ""^"^  •brtdfSd  Mid  mihortlwd.  Load.  177t. 

IW.lpJkaiips,  JRoberf. 
.#%l!?**i^'!L5??'7*^  **^  t"*"^  8t^«f  ^  HiRh  Road! 


OmL  im.  Btu. 


A?il-  ^''f^'fO,  Alexander,  M.D.,  a  native  of 
Aberdeenshire.  Bhu:kwell  studied  physic  under 
Boerhaave  at  Leyden,  took  the  degree  of  M.  D . 
practised  as  a  physician  at  Aberdeen,  and  afterwards 
at  London,  but  meeting  With  nd  sucress,  turned 
printer,  and  became  bankrupt  in  1734.  About  17iO  he 
went  to  Sweden,  turned  projector,  and  laid  a  scheme 
before  his  Swedish  Majesty  fbr  draining  the  fens 
and  m*nhet.  He  was  suspected  of  being  concerned 
in  a  plot  with  Count  IVssin,  and  was  beheaded 
August  9. 174a  His  wife  Elisabeth  was  the  author 
of  a  curious  herbal. 

17iS.  MatwfU,  Bobert,  an  eminent  Scotch  im. 
prover. 

1.  8d«ct  TngM»ctioni  of  tha  HoneonWc  Sodc^  of  Im- 
f}5«J^«»»K«»*>«^ofAiricultu»ln8c^^  Edtob. 

1744  abridge,  Jokn. 

ilJwSSJl'lidT^?^  *^  •• '^  "^  *•  ^"«*  "^ 
1757.  Home,  Fntic'fs.  M.D.,  Professor  of  Materia 
Mrtlcain  the  University  of  Edinburgh. 

in  H^ihfe^"^"'  ^'  »**•  "^  Crux-Easton, 

Ob«T«k»j  «i  Murtjndrr.  Lo«I.  4to»  ud  «  Tob.  8to. 
w.hS'«^VS?«^'*  iWim^m  grandson  to  the 
Usbop  of  that  name,  and  an  ingenious  naturalist 
and  misceUaneous  writer,  interesting  in  agricul- 
ture as  a  promoter  of  the  introduction  of  aitiflcial 
grasses ;  was  bom  about  1702;  died  1771. 


17fiA  Mills,  John,  F.R.&,  author  and  translator 
or  several  works,  and  among  others  of  OyUenborv*s 
^tttural  and  (^emieal  ElememU  qf  Agrieuliyre,  an 


at  Bloxholme  in  linooUshlre^  and  author  of  a  mo. 
ritorious  work  on  fruit  trees. 

iJiiT2t''iSB??S7  ******  """^ 

1761.  Mordami^  Jokn. 

neS.  Dieksm,  Adam,  A.M.,  minister  of  Dnnse  in 
Scotiand.  Considered  a  good  classical  schoUr.  and 
an  excellent  practical  fkrmer.  He  died  before  The 
Husbmdrjf  ^  the  Ametemts  was  prepared  for  Uie 
prpts,  which  Is  the  oocsilon  of  lomt  defects  m  that 

I-  Tm^iir  on  ARrif-ultEutp.     Edin,  Bni.    Thb  li  aD« of  iIm 
hat  t-Mki.  tm  tllluc  ihm-  rr^  hm  app*iij*<3. 
1'  ThieIJujJ»n4rrofUi*AiieMD&.  Kdin.  1T7S.  t4ob.Snb, 
iiii-i.  Amm. 

Muu-um  RLLKtirvni  rt  t«BrD«¥ii1«  |;  or  fM*ct  Patvn  ^ 
AjTrtiTuJiur*,  I'i&rrtmaTi-,  act.     1jmi4^  C  rota,  ftfo, 
J70t,   Ladnar,  q(  Ktkjij,,  in  Y'orlEjhJnc. 
T>tr  Kirrnrfi  N'r*  ttuild^.    ijorid.  Srs. 

I'iji.  Httnd^if  J.,  Mme  time  mAttcr  at  the  ica- 
dcmjf  *i  Heath   near  Wakefield,  Vorkihlrt 

1.  i'hr  rSefoi'Vlrwlliiin  Uuiliudi?,  drdwwd  Ittm  tkIhw 
fcipfari m Kit*,     t^nd-  fiift, 

t^  <.'otait^^li,jia  and  nivn«l>i)v  Vim  of  %  t^rm4nwnttA  £ced 

oT  i  yiHnio  Imil  Mii^lilme;  mhh  ih?  Thnn  or*  Gmauu 

]^iL>.  Fttrdvrr^  Gt'i>ffi^^  M,  D ,  FUS.,  a  diitui> 
linjsu^ithpd  phyiician,  and  tcAcher  trf  mciUcine  in 
London  ;  wsu  born  at  AbFrdeen,  1755 ;  died  laOS. 

*'!*n»"»i*  tff  .lerkulninf  and  Vcgvt^lva.    Edta*  Itq. 

l7L!ti.  //uTOrr,  J/efify^aneKceNentclanleaJschotH't 
WM  Ixnm  in  Waiwii:;!*!!]!^,  i75S  j  died  179L 

1-  An  E,¥mj  en  th«  Niimt  txvi  Methnl  e#  uc^fmlninjr  04 

*irJdi.     J^onri,  pTii, 
JL  Art  lnatii:rT  iiiro  lh#  M**fti  of 
thi!'  I'mb4le  ^owU  at  ihkf  hininl«u. 
174M,  ifiwn.  ^^ 

Tha  Cnniiikt*  FjimMr ;  or  m.  Cicnq^  Dlctlisun  rf  Hu' 
taiidry  in  ill  iH  btuicbH,  fce.,  br  «HcKirl¥  of  (^en^triMra, 
H4>int.rn  rf  tli*  y^cluDtj  af  Am*  HaaufBLiun».  fcc    JL^wioii: 

Fiii-    PlA|r«. 

I^idnn,  imr,  S  nerj^  4idp  AiJi  edit-  eiiILLJhI  Tli*  Cora- 
Wrir  twiner,  or  (iKmcr^l  iHclkinerj  oT  AKFungLtv*  indUai- 
Dandr*.  *r,,  ■hoU?  rr-wriain  and  ^nJkrfwd'  H#l«, 

i  ^^7.  VoBwjr,  Aftfivr,  F.K  S.,  an  ^minrht  ap^cul. 
turiiL,  it'cr<?tirv  to  the  K<>,n-d  of  Affrkuitun?.  w«  the 
SDH  oil'  Arthur  Vmjnf?,  a  iircbciuLsr?  of  Canttrljiirj, 
atiii  aiiifidror  An  Hifkwiia/  Drssfrtatian  &/  Qfrrttp^ 
ttvm  itt  Jirh^roa.  IJc  was  born  in  17+ E  Hi'  tej-ved 
hia  iipprcii^tJcr'Ahip  to  4  wmt  mrrrhant ;  but  on 
entering  into  llio  powcuion  of  hU  lutrrnal  «ta(e. 
nrat  liury  St.  Edmundf,  he  bocam<<  «  hrmer,  and 
lin|x?vehjh*d  hitnielf  bv  expcrimenii  Afttr  this 
he  net  uii  IS  a  tcjtcheT  of  oth^n,  and  in  1771  p«lt 
lUriftl   a   V  nil  ITT'/    rrillpti    77ii;'    Fiirrmi'f    Calendar  t 

wfi!'  "i  ■■■-.i-  '■ ::  •^    i ;.    , - 1  !■,,  v-v-  i-.-. ..     ■  '.  r...  ir/i 

J--  .  ll.'l 

rai.ix.Mi$  iMukii,  lot  a  correspondeDt.  lioung  also 
made  exeursioos  through  the  British  Isknds  and  on 
the  Continent,  to  collect  information  on  suMecta  of 
rural  economy.  At  length  a  Board  of  Agricuhuiw 
was  estabUshed,  of  whidi  he  was  appointed  seer*, 
tary,  wiUi  a  salary  of  six  hundred  a  year.  He  became 
blind  someyears before  his  death,  which  happened 
FrbTmry  90.  imk  Hu  works  are  numnmiiLiUHl 
h  I  a  to  vcls  imusing,     (Annttai  Jik>grftpku. } 

Ltifiil.   Nin,  • 

,  ^'  ■^^j:Jl-'»J™*r'i  Lrttcim  ID  |K«  Landlaidft  rf  Gli4l  BMImJh, 

L/fnQt   I J  r  1'    Kt^ 
3-  A  S,i  VVr^i-  Tobt  thrvutfh  thv  fvnlticm  Cnnitln  rf 

>.iu;L(ind  mil  \'^EUe4.    t.4»d.  I7ei3.  ttvtj. 
1.  'FiKuiKcin  thtf  Uifi^trnmi  i^Hdm.    I^md.  I7fl9.  1^^ 
■>■   A    f*li  Mffflthk'  Tmir  Lhrotijtfc  the  Ntsrth  rf  T     '      " 


J.ora3,  1770-  4  io[m.  tHwo. 

,  '^-  ^  Fnmwir'i  follicle  in  liMng  «ul  5lvckm«E  Fannfc  Ac^ 

7.  Rurtl  Krimom*  ;  or  Eh»Ji  m  Uw  t'nctJt*!  TaH  ^Hiu- 
biutdir.     Loiid.  177(5.  Stb. 
*(.  A    Counc  of  Kn^immt^  Ajm^ 

1  Tfl  i-  ilO.  ^ 


ITTO.. 


*•  .A  New  and  Com|dc«*  Sfttmn  of  Pnctlod  Htubndiy. 


.     .17«W.  6^oto.»l 
..  *.  -^ J^  on  the  \.  _...„ 

dfcctt  of  uXajSkloodTlTto.  g;^:     ■ 

17O0.  //r//,  Th(mas,  gardener  to  Lord  Manners, 


1— "rt^l""  J^*™"*'  Tfoiir  Hit ooffli  Uw  Eui  ^  Eni^and.    Load. 

In,  Oturraficni  on  l^»  Trfwit  State  aft^K  Wwe  I^vads  Jn. 

11.  lour  In  Jrrtwidi  wJth  U«£rAl  04vHT^-,an  «  the 
nr?™*Tit^   o   "^  *^^*   Kkifidoiii,  tdwk  in  IT76-7-S,  Md  S* 

It.  An  i^«jj  vr  Uu!  CuhuW  of  Calf.«»d  KtT  fbcdinx  fihen 

13-  Anisilt  of  Aitrli^idturv,  und  Wtwr  uhAiI  H*Hfc  INit^ 
Uchied  Sirt  ^(B-     Hurj  St,  Edinij™U,  ITTO^  40  »«(•„  Kto. 

H-  TTiwIkdunnf  ihi>?i«ti  a?ST  SpUid  |h,  undntakm  mm 
PBriKMHirli  TTiiUi  i  V:,rw  of  a>OHt«mtiia  ihc  CnreiT^timi. 
^j^lilv,  tt««jurcrt.  >nd  NiU«i«|  PmiprriTt  rf  At  J£»nptofi; 
OTKiTJiinr.     llufj  Se.  i-:diau±idp^  IT9t,  Hn,  t  t^*, 

]  i,  limrriU  \,vr  oF  ih.  A piTiruiliiiv  of  Uv  Ceunl^qT  Aul^ 
fclt ,  d^iiHfti  Ui»  Jijf  lh«  Board  of  A^ilEultun.     Lntid.  1 797* 


»to;  diavD  «p  ftr  the  Bwd  «f  AfrtadtareTSSL  17W. 


Book  I. 


BRITISH  WORKS  ON  AGRICULTURE. 


1809 


KnMlrt  IMS  iM  nnirtMT  w  HMnw  IvMiitto  QM 
iMndSvflnfftorilMPoar.  TaBd7!l01.  Svo. 
I  Ffeffimili  iUlMidar,  cwiOiBiim  Hit  Baaimm  iwcm- 


17.  Aa 

16.  Th« — -^ „ ^- ,--- 

wuj  Id  be  pM^MnBMB  on  tlw  nbImu  ktani  nf  r  wiu  dmi^f 
•vtTTHMalhoftlMjwr.    Laod.  1800.  4  vol*.  Svo. 

19.  BMy  Qo  Mmmtm.    LmmL  IMH.  ft**. 

50.  U«Mral  Vlw  flf  *•  ilcrtcalnn  nT  Hctlftwkhlnj 
dnm»«ytellMB0«d«r  A«|rlailtar»    Lowl.  180«.  8«o. 

51.  U^sal  Vlw«r*«AcriealaB«orilMGMHmflrN«< 
talk.    Load.  1804.  Svo. 

SS.  GOTMral  VlMroriiMA«ikttltwiflrilitC«Hi9«rBMB. 
Loftd.  1806.  «  v«l».  Svo. 
a.  0«i«al  lUpartoa  InelMWH.    Land.  U07.  8«» 
»4.  Q— — I  Vltw  of  ftmAy^aritmm  rfOfcfac^^lw.  Land. 


S5.  A  U«ootU  VUw  of  dw  Aivkuhn«  of  th*  Conaty  sT 

W 1  {  di»««  wp  ftr  ttw  BoMTd  <f  Ayicoltew.    Land.  180ft. 

8i«. 

M.  AdiwHMM  which  hsvt  rtnlt^  fromtlM  ErtablMmmt 
bT  tte  Bond  oT Africmitam.    Lond.  UI09.  8vo. 

t7.  Ob  th*  HmEmmIij  of  thaw  (MMntcd  Brithh  FanMn, 


, 1811.  Sto. 

176&  Doisie,  Robert,  Eta. 

McoMln  flf  Aftrictttan.  &c   Land.  9  Tob.  ftvo. 

177a  P«<cr»,  Mattkew. 


1.  The 

8.  Wiatar  RkfaM.    Laod.  1771.  8n». 
177a  Cotmbert  TkomtUt  LL.  D.,  Rector  of  Buck. 

worth  and  Morborne,  In  Huntingdoiikhire,  died 
I77& 

1.  P^rw  and  Caadid  ConHBoadaaee  an  the  Pannoi'k  iMtm* 
to  tlM  Pcofto  of  linfiland,  he.,  wUh  tba  Aaihor  and  Anhar 

aTBaairtfuiMnil  to  Affriealtan.  oa  th«  Priadplaa  of 
A.Y«aaic*BM.  To  which  b  addad.  a  UcMr  to  Or.  Uantar  ctf 
Yacfc,anUieIUckMitafHiaop.    Load.  17 7X.  Sto. 

17m  Uumter,  AUsamltr,  M.D.,  F.K.S  L.  and  E. 
WM  born  at  Edinburgh,  1739 ;  settled  as  a  physician 
at  G«insborough,  at  BcTerlcy,  and  finally  at  York, 
vherehediad,  1809L 

1.  Oaorgical  Emm«;  hi  which  the  Food  of  Plants  to  parti- 
■MmH  aaSidaMdr^UBd.  4  wifc  8»a.  '^ 

S.  OatiUMBof  ABkallan.    Yovk.  1785.  ftvo. 

9.  A  aaw  Mochod  of  nkto<  Wboal  te  a  ^iariai  aT  Yam  oa 
thaaaoMLMML    York.  1796.  4««k 

1778.  Vmrlo,  C  Esq. 

A  Naw  Hialaaiof  Haahandry.    Load.  3  vato.  8vo. 

1774.  Barrvm,  tViUiam,  F.K.ai^,  ProTcssor  of 
Logic  and  Belies  Lettres  in  the  UnlTcrsity  ot  St. 
Andrew'iL 

bMrnaaihalfachaakalPitaMlpUiorthcPlM^  Bdta.Sva. 

177&  KmttNaiMamei,  of  f\5h»n,UUiaiamL  He 
studied  agriculture  in  Flanders,  and  became  an 
eminent  land  val  uer  and  agent  Hie  was  also  for  some 
time  farm  bailiff  co  Oeorge  ill.    He  died  in  18ia. 

'.  Hints  to  UcntlcnMBt  oCLandad  Pvopcrty.    Loi^  Svo. 


Moaat  of  tho  liaiawTCBMnts  n 
»avk  «r  His  l&Si^  tha  Kinc 
f,  Ut.  418.)  17957^ 


t.  Ocaaral  Viaw  of  tho  Agrlcaltara  of  tho  CooniT  of  Nor- 
'  'k  I  drawn  up  fcr  ttM  Bo«d  of  Aitiicnltara  and  Intaraal 
^     Norwtol^  1796.  Sto. 

lents  mad*  on  the  Farm  bi  tha 
KincatWlodaor.    (NkMM^a 

i775i'  Uarri'um,  GuHavus,  Esq. 

AarleallaiB  Ooltaoaiod ;  or,  tho  Paraani  Conapteta  Ottlda* 
hainiiaTraatioaaaLawbiafanaBsl.   8««». 

177Ai  JiMlrrsM,  Jgme$,  LL.D.,  an  eminent  agri. 
eokural  writer,  waa  bom  at  Hemiston,  a  rillikge 
iMar  Edinburgh,  in  1790,  on  a  farm  which  his 
parents  had  possessed  for  some  generations,  and 
wMch  he  wae  loCended  to  inherit  and  to  cultivate. 
He  lost  his  parents  at  an  early  age,  but  his  education 
was  not  negleded;  he  studied  chemistry  under 
Dr.  CuUen,  and  soon  leaving  his  fiurra  near  Edin. 
burgh,  took  one  in  Aberdeenshire  of  laoo  acres. 


wMch,  alter  ImmoTfaig  and  cultivating  for  twenty 
years,  he  let,  ana  eqjoyed  an  annuity  ftom  it  during 
nis  life.  He  settled,  after  leaving  Aberdeenshire,  in 
the  neighbourhood  of  Edinburrrh,  vhrrt  h?  rub. 
lished  the  Bee,  in  wvekly  sh  ,  till 

it  extended  to  18  volumes.  I  u  r.  li7  lu  u  Ui  u v  Ltl  to 
Isleworth,  near  London,  where  lie  |iiibli«hnl  Hccmu 
tkmt  im  AgrieuUmre,  in  six  vtiLuitm^  and  hii  De- 
icripUom  itfa  Patent  Holkotue.  H  f  rr  he  i^njo)  4>tl  hto 
gaiden,  and  died  of  a  dediue  in  l^Ui,  a^ctl  69. 
Besides  the  works  which  bear  his  namc^  he  wrote 
the  reviews  of  books  on  rural  matters  for  the 
Montkfy  Re9iew  tat  many  years. 

I.  r    ,  .      ,  ,[  dbtiJ  AlTiln.    Edln. 

t<  Ui»4«IL>neiiiu>  '|'ilwuf>ht«  on  l^lBtilLnf  sod  TMiUiV  Thn- 

1.  An  Aciijunt  tiT  ih»   I'tw^iH  ssuia  of  tlw  f(rt«1d«4  and 
Wmtirwfi  CtjuH  vl  ewtAlsml,  wLth  tllnU  ta  cnoDurjifinf  tha 


wm^nrm,  and  pnmaliinx  ciiitET  finj) 


H^i^an,  to  th«  UttAi  of  Qba 

leUciil  Tnwtktc  on  Pnt  Vmi,  cau^ilfflaii  ai  In  ilb 
Kailtrai  httl*  AUnl  ftW  UlhrdlnA  I'uN .  ilf  to«lKvp«JtilT  of  b^illC 
vMAvCTicii  inb»  Moulds  rtoislilv  o^  jMduifr  sbandHM  Crops  of 
lupflfiij  I'roduc*,  miiXi  ^1  [JirrctMU  f«  MQKhJ^  sail  ciiUL* 
TAU«j(  It  i>  *  »ol4-     iMki,  17&4.  Ktq. 

i.  A  l>«ncTat  \'kr>  Af  iliE  ActncultMrv  utd  Hbli!  Kfi^ipmT 
of  Oh  C4mit5  of  Attfttt^m^  with  OtiAM^vaiiniu  rtn  (li*  Mwrn  ■«< 
lb  ImprovtttMBl  ■  CtiiffTf  dra  w  d  mp  fe«  the  Udud  of  A  rtx  uJ  > 
tDfft,  ki  lw$  purl*.     iSdiB.  WM.  Jtm. 

&  A    l^mtlcsl    Tnaldc  «a  thminin^  ]k«i  SnH:  ^wrrt^yy 


tAi  ■  »vlr  c/ Dmnliw.    Loftd.  1794.  9*o. 
r^  H«T-mt.iPi4  in  AniCiiltBT«,  Nafural  flklnrf.  Ac     Lond. 

179^-    (llV»|.  »TQL 

lT7ii.  fjittttf,  Jffnry,  uiuailr  ctMdl  Lord  Kamii, 
tn  fmmeni,  Scott^h  lAwyer.  I)n^Clsmptl^^p  anH  triUc. 
Hu  borh  at  Kamn^  In  B«rwlckshkTr,  171^:  Hifd 
17 S2.  He  rsFtni^l  hU  own  i»tii(F  In  Bf^rwickahkre 
tnMny  ycari ;  he  altcrwanJa  rcoHiicd  tfl  Blair  Drum. 
muEid^  nr^r  Slirlingf  whetv  lie  luade  variouA  And 
ritensivQ  ImpruvfitiCTiU,  the  tntist  important  of 
*hich  WAt  the  clcarinir.  culUvatiPg',  ai«l  pra|iliiig 
giXMt  Mrt  of  flandcn  Mou. 

ffi'  llintlaman  Firmmi  iKbic  an  stttmpt  lo  ImpniFv* 
A|T.cDElninf  tg  Mlldadtoi  >t  U  Oi*  leA  4#  lisitdisl  PtiFH-^liftS. 
tJilr*  «n. 

1"77— J*Jlrt.     ^aOH. 

I<ttim  fliid  PA|iCf I  un  AcrkiilitifT.  E^laailtafi  dcr^,  HttrEcd 
rri<m  Lhr  r4irTT«iMnctirFLrT  J  Iho  IJatli  and  WWt  of  fbiBLSiid 
^atHrtJ.     &l.th^   14  Tflt*.  J4»Ov 

1777.    (Vort*-,  tWJWrr^. 

Th*  [Fur  1>var7  mmi  l^iUcUea  af  "—* '-j^  dcd^etd  ft^Mi 

FhiiiBn^raL  Jbntan  bn  and  KxpislMicr,  ^fi,    LoIhL  4tih 


i.  Tha  mmaifa  fVarticw  (A  (l»  Nvw  JfailioadrT.  l«nd. 
St™, 

V-  Tha  fnkjwwraniBil  ol"  Wade  Lanil^    Ijcmd.  1*74^  Ito. 

177s.  fVtgkit  Av^tWt  a  fanner  In  ICast  r^liuji, 
and  £»ni>j)f  Lhc  earliest  writun  Mttong  thAlcUu  in 
ivotland. 

The  Fi^rt^Kl  5tat«  ^  the  Kotbuulij  ta  5c«tlaniL  Edlau 
£  Tuk.  Hip. 

]  777,  BiMcki  Jamei,  of  MudnL,  SurrtTr  a^urvcyor, 
in  bti  day  in  grtai  practice^ 

E  M"«tT.HuKi'  utv  Uitf  TlU'cf  dCiiit  Earthy  and  on  tha  TbHiry 
of  i»uJ.ninHnti  «dapli(il  IV  Uii^vnit.    J^i^ii.  4|is 

177S  AfursVil/,  ttlitianti  Eaq.,  a  native  of  York. 
rhirc,  btouf  lit  up  |i>  tr^ftilc  ^  he  i* it  Hmi?'  jvan  in 
tho  W'ett  InJles.  u  a  planter:  rtKum<Hl  about  177^% 
3n\ii  u>Q%.  a  farm  m  Surrrj  ;  went  down  into  Norfalk 
jua;$«iiio^r  HarixirU  llarboril'i  ntate  in  1780; 
he  len  thtimituation  in  l?Ff4,  and  went  snd  rctid^  at 
Siaffitrd,  near  the  Junctifi^n  of  lhc  four  couiitjei  of 
Lt'LCiHiu^rf  WarwifM,  8t*fl)>rd^  And  Ucfbyj  where  he 
n-ma.iiif>il  Cill  17^,  oceufiinl  in  colieetinip  isuitetials 
for  hid  EconoiMKiit  S^rrtyM,  atid  in  printing  Eome  of 
111*  fforks.  From  tbii  time  lili  about  iSttt,  he  rc- 
jidod  clii^fly  In  Ckmcnt'*  Inn^  Londinip  iJi  winter, 
anul  visited  didfef  tnt  |jArti  Df  the  countrjr  during 
j^ummrr.  He  ipcnt  one  tummet  in  Ftrthihire, 
clni^H  jr  on  the  Karl  of  BneadalUanc'i  ctiatts  at  Tay- 
moutlj ;  and  parti}'  alaaon  tlic  iC^rl  of  MAtuEcId^s 
a  I  Hcone.  H  e  propcned  arrangein  enti  for  th  e  T  enajit. 
ablr  I'lid,  and  aUo  th^  paik  and  voodytsvatTy  on 
variDuii  ciLitm  ;  and  ftraAll)  retired  tc^  a  CDnskdcraLile 
ptE^ixTty  he  purrhftiff^l  in  hiji  native  counLry^  in  the 
valu  t>f  Clevcldnd,  in  ]80^  where:  he  di«d  at  an  ad^ 
vancKl  age  in  1JJ19.  He  wa*a  nun  of  Lttle  educa:. 
tlpHp  but  ofa  iiiutig  tnd  iteady  mind  ;  and  punued 
in  the  mck»t  conJ Latent  mannerj  from  the  year  ]78U 
iQ  nil  deaths  Lhc  plan  he  cirifrmsmy  laid  dnwu  j  that 
of'CpUortmg  ai-ul  cnttdeniin^  the  jrhcultural  pirac 
tiLin  (if  the  difTi-Trni  countici  ju  Enifland^  wilh  a 
Tiew  to  a  R^neral  wnrk  on  Landed  Frvprrty^  whlcU 
he  publtihed  j  another  on  Aeriatiiure,  which  he  did 
not  live  lo  complete;  and.  a  /ibrd^/iu/j'pfii/f,  in  which 
he  wai  supplanted  bj>  the  Board  ikT  Airlcuiturc 

1 .  Mir,i!,i«« of  ^jirkuSEOfc^ mad* m a  |Win  tf  S^C *»«t. of 
%aTi>.u^  >hLH.bK  hi^  Cra^don,  S'^rfoy.    £4aid.  4Ba. 

V  >:i.]>rrtinmta  mn^  tfnm^r-r^tb^  oorwcndafl  A|triniJtiua 
and  t]ic  MntHsr.    fjwid,  17'!),  4tiv 

71.  Tha  Rural  Eoorwrnf  rf  NeflUi-    Load.  UM*  1  WU, 

i-  I'^ic  Rural  E^r^oRij  of  Vaatihb*'  Lotkd-  l^iS.  t  vnli. 
."t.  Th«  HunJ  EcBHrnj  of  Ci!nK«Ktrkh.Lre.    UUmCr  ITSfl. 

S   Till*,   AtQ4 

G,  llural  EcvBonijar  thv  NidJand  CvinElfS.  Lend-  1T90. 
7.  lUiTtl  EcoMcfLj  of  aw  TiVot  of  EnRlafid.  Lond-  170S, 
8^  Th*  Hun]  EcMOWlj  of  ihffSouthmi  Cp«nt(*a  of  Ei^jil*^"' 

1.  rniwillmfriliil  [hrtEmta.  tr  Collfl«r  Af  Afnculhin, 
andvdwllHIdbll^HunU  Bmnoniy.     L«ld'   liutf.  dw, 

iOi.  Obi  IhtAMMfrfatiHi  and  KtK-hWtuc  uT  CnmmKBVibJa  and 
|««flinliad  Landb    l,«tal.  l«,M.  J>i«i. 

tL  An  EtemaalarT  iivl  f^acli^nii  TueaUia  un  IW  I.anilt4 
IV«i«ruiitf  Ehajaztd,  flmiAin^nc  th«  TurrhiM*  and  ImpiQft- 

IV  Tn»lM  «i  llta  llruiaffnnant  of  Lajadi>>l  EiiaJH'  A 
0*r,tn!L  Wart  fcHJia  Uia  nf  Pi«(tedival  Vtii.  b»irw  an 
AbrkAnaacaf  Aaftnmr.    laid.  XBOt- 8f<^ 

TbAnl  (if  A  piil/iiihiirv  fnini  tbr  irreral  X>tpa|linenla  oT  EnfiaJMi, 

H-  rtf  ib«  Ukck  r*i^ff  ratfiftlllai  which  dallrejil  IM 
TumiT^  ifi  NftffcJk.    IF**;-  rr*M-  .4fci'.  a».  3*<i.}  1783, 

l7(!ifJ,  Bmt^rHK  OforgCj  %  cnllivatot  of  hit  own 
e«ti(te  in  tHUjucciitenshire. 

Tr<^■lL^  EMI  WalHliut  >ii*lflwi:  nVrein  i»  ibffwtt  tM 
manir  .VitT^nti^^  aiibii]|E  (iom  thai  Mod«  of  I^ntUcVi  lHiD4tt« 
Lar'jT  HI  ciianr,  b^Klj,  cur  bancn  LaodAi    Lalld>  8f«» 
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Pa»t  IV 


Il«tinriii|[  iri.i.>pii|i4 1  HhI  :  or  4 be 

11 M.  Smaft,  JameMt  m  ^\mi%h--mtt^\\\,  and  nzu.ll 
limitrm  fluxiiurghiihtrri  but  H^ruriird«  tcttJcd  at 
EilinlmTf b  u  an  Jifrirult  ural  michmii't 

^  Mtd  JnipivriBfl  Fi9t  )3<iKk    Land* 


ITBlS,  S^Ri'.  TlkoiKiTi,  ImevIv  k  lufviryf}!  and  Lani^ 
■Mt  if]  the  Uukp  1^  UedtWi  riircl  At  r^rki,  ISIS. 

mm  dT  liAm^Wd  Tro^ifrLi  »lMln«r  thi  kr  KmtH 


tfip 


^i]»i 


'J?fh* 


lifiJtd4^-    JxmiL  \PiS.  iro. 

3.  Ucnml  \>w  pf  ib*  AziiirjTtatT  nf  Ihi  r'imnlj  i^  BnU 
fcrd.    Land.  1741-  4l(b 

4.  U«nenl  Vlicir  ti  the  Aj{rlfu9lur«  of  |li4  Ceuut^  fi  Lin- 
eudq,    I>li4.  ir>l^  4tA. 

Ai  A  H«T|)Tv  of  thv  mnvciiYl  AffrlcaUutal  l!ar*«j  gf  Lln- 
■ilaAlfCi  bf  Arthur  S'aanw.  £«■].    I^oMir  ISLKI.  Hto. 

«.  A  Una  on  ihf  |)faknm«  <^  llw  Eagt«  Wtm,  u*^  ^ILId 
MMrf^W-    Umd.  I'M**.  *¥n.. 

7.  IiMV  M  111  intiwlvd  Driinlnip  und  InrJiiHlrH  oT the 
Vfltf  TmA  In  |he  l^iMiitlj  <;f  Lln>  oln.     I^Jl. 

17B(L  FaWHTi  /^ac^f,  of  iV^rth. 
TfMwtl    fmpniTinnflmi  In   Ajploillnni    td  TwntjHhFTMi 

17^1  Cufl^i/^  Gatrgf.  bfiT^n  at  Dtulon,  tn  the 
count  jr  f]f  DurhdiD.  In  i74^  he  veiit  la  UUhley, 
ajul  rciiiAiii^  tmuc  timf  a  |jujnl  wUh  B.ilii'iireU  :  he 
thi-n  rctumedf  mnd  look  ttu-  firm  af  Feiiton,  in 
NDrihurnUcrkrid,  in  lliTt,  and  dic4  in  that  ro-univ, 
at  PpwhoTrj'  UrwuTjn  IHlrt,  AKnlTyr 

wmil  imprvrlnr  Uw  IkM  UrcHli  of  Lhe  nuMtiukJIiJ  Kiji4«  « 
t^nvalK  Atiljtk&ii,     Ijonir  ^t& 

r7H7.  A<^»  ('A<Tr/rj(  land  fiurTtyor. 

The  MnbJmi^n^  Ifcnt  rmMi^  l.ind  ?»t»iK Jiriii,  inil  Sur^jjtiT'i 
C^^TjptoK'  lTul4ii':i  tn  ahh-h  ki  tlHrrlt^  v^*Tf  Ckni?iiimtiiiH« 
nliilllt  l«  111*  liruyt*  ^Arl^vmCiiL  aC  I^^Utvw  ;  raniuf^tmNJUnc 
i^  Dwi}  and  IMflmtf  A  ij%ita  auTvni  Jnall  ib  I'sirt^ ;  «bih 
■am*  ttdfuJ  Hknu  m  MuTvpiori .  ilm  ilhf  Currimt  ]'r1t-«N  of 
BitMH  (hnnlflmit  lb*  Kkn^kunt  by  whkh  iiii  C4«rtilmiui  or 
Suvtid  nuf  1  iiiiln  lJm  tnjni  Vutir  i^  4jh  I^aioCv,  p bdlher 
J»  IfH^  (^^  orlMiiihiW.    r^tl.  ti-wv. 

17S7.   il'ihow,  O^n^e,  a  practical  ofrricultuTist. 

A  rt««  uid  nHnjuuljiiMi  t^^itnn  i'>r  llu.iti4iKlrT  :  c:£iiiuin|it|| 
il^  m' ctikiitrJil^  I'hfmiuJ,  ind  iihJ]AaU|»lik.al  Sivimiiii  of 
Ajtrlmltun-.     Htlrt.  Hra. 

17S11   Jrftfiffj  Jdlw*-  K*q, 

Fmolici,]  K«>Ji|>Ein  A^nmltulV.    LdMdf  Svob^STV^ 

i7N<K  H'ripk,  Kcv.  I^loiwaf,  Ecctof  of  Auld,  in 
KorthamptQti^hjri?, 

I.  Acodunl  of 
Mi^tlum  brj  Art, 

1-  I'hr  Anorn<i«tli 


*■  imiclkHirin  ihm  County  ot  i'Mionnxtirr. 
f-aiwljmi  U  prtrtUfld  In  if  In-  County 


inc  f.fliHk4»  li  u  prtrtUfld  In  rln-  County 
a  HP  pn^nblv  m  Anr  otluT  Af  rtliud  in 
rflb  Jimula  and  Auln  tJuvcliixw,  And 


■M  la  ihh  I'ontxrj 
A.  fki  Ibt  P4^nri«E.tHiui(|  M  vtmthnWnt  «if  Fkat  'dl  SJnfindffPi; 


TluwdflicdLAiiie  PUiiH.    Ldnd..  170^  Jlm^ 


fnund    Jn    IIm    TrrfllkM*  of  ^fMJrt. 


with  Cattttllwuof  Kftil 

of  M^utinR^     IS 

I'W.  NaifntifJi^  J(/A)t^  an  liij^'-niaui  cultivAtor  la 
OnletdAle. 

[■  T%4(lCf4«  Dfi  vaiicNU  Obi«![»  of  Indtasf?  imnu«d  ia 
BeotJieidi    ^in.  liiTA. 

«.  fl«nfTiKl  Vl««  tf  in*  AjEiitcaUvtt  of  lAC  Cosxirj  d^  ClTdn- 
4il&    J71M-  Ito. 

3.  CHivTTitkinl  on  th«  diObrmt  BrenU  ctf  ^u^n^  itvJ  itw 
Ibtv  rf  eStcrii  Fumkni  In  Uk  (^tlHmi  PUUiOt  oT  ^^rilirad. 


.  i;y^,  4  la 


4-  Kl^nmti  of  AcrJ^ultur*  i  bc^njt  ui  Eas*  tovirdi  C44- 
Mk^Lnd  Ih*  ruiliTalMdl  at  l>t*  Hntt^  Jlnd  minilE^iW  VcXTlAtiun 
miti^jdj  l^rtnrtplc*.     JatoL  IW-i"-  »Ito. 

17«9.  riii'ij>,  tnuittm,  an  emkflf'iit  ^jotinlit^  tjoni 
In  Hampshire,  IT+fi,  dJt'd  ITcj;* ;  auLhnr  of  trariDua 
wcirk^  on  prdi'tical  LnHany  arid  the  ruliuro  of  pUtil*. 

pTTiiitUlJ  OlhMt-^alLinlA  iwi  ihr  Uririjjs  Ijras-ie:^  ti#«  SiU|alnj  (o 
tbe  lajlnf  Uiiwn  of    impi^rnnf  v(  ilMduwa  kikI    Puiurvs. 

1790.  Stravnr^  G.,  A.M  »  vicat  of  FucklKhutch, 
ClOLiceftertnire. 
I  pmminM  fah-un .  aty  ■  CuIIfch  Mn  of  ill*  f^p«ck  ennK  ffT  thv 

r,90f.  Hiitciair^  llieht  Hon.  SirJoi^n,  flart,,  JUUD., 
m.P.,  Founder  of  ttir  Board  af  ARTicultuTv^  Jiuihrir 
of  The  Codfi  0  i!<-idih  an4  Ijmgefitift  and  rarlous 
Dthpr  rrnnpilationt 

!.  Unmrl  OD  the  huljyn  ef  ^hffland  Wool,    T^n^d-  1^«o. 

u.  Addmi  l4  ptw  ^«fi*4j  (iu  \\\t  ltftptti\rm*m  ti  Blltjih 

^'□gl,4  44ii*lktbled  a.t  GdMiVTSf) ,  1701.      I^WA.   »TO. 

3  >lftrDMni  Lif  Itu'  l.hrblin  Jar  Th*  IttMrri  jiT  AfThE-ulturBw  Kid 
lb  I'rwn*  for  fhrw  Vcuji  after  lli  i;<tA4itl»lininit.  t^c«vd. 
J7^Jfi.  4%a. 

1-  ErmuLn  knld  tha  Nimrt  *fid  CraoKii^  tfae  llliclit,  llw 
iLlut,  Bud  Uw  MUil*V'    WV»^  evcv. 

5.  An  AttAani  nf  Uhi  fi::FilEnu  of  HtLth^ndrf  AdanM  In 
tb*  m«r#  imimiTKd  tHUrlcU  of  IfcefJ^nd ;  «kUi  itfnrie  f J]i^frT« 
^rwH  un  [Ih  Iiu|iniH3UBiu  i/  whhc:h  iJwy  «*  ftuacHJliLle. 
jRdln.  14 1^  Rto.,  with  nutvwotia  pkitsi- 

fi.  Thn  Agri^ture  af  thv  Ncthrrl-HHU,    1^16.  B«o. 

7.  TtwCddfltif  AgrkultaiTt,    iSiW.  8m. 


1793L  JSbloM,  W: 

Utatorteal  Aooount  of  tlw  ffrM  Level  of  the  Pcm,  csdlcd 
Bcdfcnl  Lewi,  and  oOmt  Pcm.  Msnho,  nd  Lev  L«i^  Id 
this  Klncdom.  and  ochcr  Placw.    Lyna/Svo.  ^^ 

179aL  Lebroeg,  Philip,  M.  A.  and  curate  of 
Ealing. 

The  Ontlinc*  of  •  Plan  ftr  Impravhw  (be  Tract  ef  Laod 
ealled  the  Unw  Porcet.    Land.  SvoT 

179ci.  /V<i«r,  AoAm-/,  Ewl 

lUUenenl  View  of  the  AiplcaltnMortfae  Ceonty  ef  De««B. 

t.  Ucncnl  Viev  ef  the  Asricultare  and  Mlncrahvy,  vn. 

si^.  Si " '"■■ "  '^  '>-yy*fc^ 

4.  A  Letter  on  the  mart  eHkctnal  Mem  far  the  Improw 
mcnt  oT  the  CoeMs  and  W«tcm  blamh  oT  Soothnd.  »d  the 
ExtcmionorthePkheriek    I^ond.  180S.  S^ 

_  6.  8utlidcel  Surrey  of  tfae  County  oT  Wcsted-   Duh.  1807. 
Sto. 

1794  Rennie,  Otorge^  Esq ,  an  eminent  East  Lo. 
thlan  flrnner,  and  alto  a  proprietor. 

General  View  of  the  AffricttitoR  of  the  Wert  lUdlM  of  Tork 
■hire,  by  Mean.  Rennle^Bnmw  end  Shtnetr.  Toad.  4to. 

V,9i.  Pringle,  J. 

Ocnml  View  oTthe  Agricaltwearthe  County  of  WeMaar- 
lend.    Edhi.  4to. 

179i.  Malcolm.  WfUiam,  James,  and  Jacob,  of 
Stockwell,  near  Clapham,  norserrmeti. 

1.  OcncFal  VIev  of  the  Agricultuie  of  BufUnghawwhirut, 
Land.  4io. 

f .  Gcncval  View  ef  the  Aerieulttne  of  the  County  of  Buxrey. 
Lond.  1794.  4to.  -*  ^ 

1791  MatmteU,  WiUiam,  LL.D. 

Letter  on  the  Culture  of  Potatoea  ftom  the  Shooo.  Lond. 
Svo. 

1791  LeaiAam,  Isaac. 

Ocneral  View  of  the  Agrlcuhnie  of  the  Beat  Rldliv  of  Yflifc- 
Ain.    Lond.  4|o. 

1791  MoNJt,  JuAn,  of  Bear*t  Combe,  near  King^ 
bridge,  Devon. 

I.  An  Acrlcultnial  Dlctionenr ;  nmslctiiw  of  ExtraettlboB 
the  HMMtcUcbrated  A  athor*  and  Papers.    Lomi.  S  nd*.  Sto. 

5.  Ueneral  View  of  the  Aniailtui*  of  the  County  of  Lelcee 
ler.    Lond.  1794.  4to. 

1791  Driver,  A^rakam  and  IFUUam,  land  sur- 
▼eron  and  agentt,  London. 

Oencral  View  of  the  Agriculture  of  the  County  of  Henlh 
Land.  4to. 

1791  IXma/rf«cM»,  Jomet,  land  ninreyor,  and  land 
steward  for  some  extensive  estates,  and  author  of 
some  of  the  County  Surveys. 

Modem  Agrlcu'tuiv :  or  the  macnt  Stele  of  Huabandiy  Ib 
Great  Britain.    Edln.  1795-6.  4  vela.  8n>. 

1791  Amot,  WUUam,  of  Brothertoft,  lincolD. 
shire,  flinner. 

1.  The  Theory  and  Practice  of  Drill  HnAandiy,  dee.   Load. 

4tD. 

t.  Mhitttci  of  Agrtcultore  and  Plentbig,  dtc.  Lond.  1804. 
4tOb 

1791  Davis,  Thomas,  Em|.,  steward  to  the  Mar. 
quis  of  Bath  at  Longleat :  a  man  of  strong  mind  and 
great  integrity,  universally  respected  -,  he  died  about 
181& 

General  View  of  the  AnicultnieefWlltriiln.    Land.  Svo. 

1791  Clark,  Jdhn,¥.S  A.,  land  surveyor,  Builtk, 
and  at  Pembroke 

1.  General  View  of  the  AgrieuUare  of  BvKkaock.    Load. 

i,  OmfTjJ  Vbewtf  tbcAininiltureoftheCoqnCyof  Radaer. 
Loitd.  ITN    iio. 

i.  l^yicni  \'kr«  of  lb#  Agrtnsltare  ef  the  County  of  Htf*. 
fam.     Lond.  17M-  41a. 

4 .  An  I nquiTi  Lnio  the  NaUifc  md  Vahie of  reyeahaid  Ao. 

]/k  'mi^  ^1  Wi(m,  at  rendeford,  near  Wolver. 
hamiiton. 
L  r;<iiHaJ  V'kew  d(  the  Aerlctiltnre  ef  the  County  of  Stat 

fliRl.      [.find.  N^ik 

ti.  A  UenmJ  View  of  ihe  AptriauHareofNorthaaaiilonddMi 
Svo. 

3.  A  Cjenen]  \1n  of  |^  Axilcnlture  of  WorccMenfata*. 
1811. 

17U5.  Cockmtu^  Archibald,  Earl  of  Dundonald, 


Tnntlae  •howlne  dte  faittmate  Conncrtlon  t 


'iSa 


an  amateur  chemist  and  agriculturist 
tile  Inttmate  Coni 

Chenilitry.    Lone. 

%.  The  Frinciplee  of  Chembtry  mpHcd  to  the  Impn 
of  the  Practice  c^  AcrlcOlture.    1 7 W.  4to. 

1795.  HUt,  J^n.  Of  Walton,  near  LIVtopot 
bom  in  Cheshure.  1743  f  died laOL 

1.  General  View  of  the  Ajtrkultuje  of  the  County  of 
ter;  with  the  ObterratioMen  the  Meeaaoftobnimn 


between  Afrtculturc 


1  up  far  the  Boenl  of  Anicultura.    Load.  Svo. 
%.  An  Emut  on  the  Curl  of  PoCatoct. 

1795.  Babertson,  George,  formerly  fkrmer  atGnuw 
ton,  near  Edinburgh,  now  living  in  Ayrshire. 

1.  GenerSl  Titrtr  iftTllM  Af(fle«ttrire  of  thrV}ennty  of  Mid- 
Lothian.    Edln.  8n>. 

S.  RuralRcroUaetiona:  or  the  ftaaieiB  of  laiiwefewenl  ta 
Agricultuie  OMl  Rntml  A  Skin.    Irrlneb  8«o.  180. 

1795.  MacphaUf  James,  twenty  years  gardener  to 
the  Earl  of  Liverpool  in  Surrey,  and  author  of  tht 
Gardener*s  RemnHbrancer^  an  esteemed  work. 

Hints  and  Obeervatiana  on  the  iniBrwvwnait  ef  A|Blcaltnf» 
Lond.  8«fc.  -r-  »- 


Book  I. 


BRITISH  WORKS  ON  AORICULTURE. 


isrn 


1796L  KhkpaMek^  H. 

Aa  Aeooom oTtlM MamMrln  wWeh  PMMaM aw evMvMad 
■ad  prMorvKl,  and  the  Um  to  which  ihnr  u*  appttal  tn  ih« 
Coanttai  of  LancaMar  and  ChoMr  ;  tanethar  wlih  a  DaKtte. 
tkM  of  a  new  VarteCy  of  Potatoat,  pccuUariy  conraBlcm  nr 
fWdnff  hi  HoUhoMBi  and  PraiMa.    Land.  Svo. 

I79d  Bo^u  Jokn.  former  at  BeCshanger  in  Kent 

A  Oananl  Vlaw  of  the  Afrtcolton  of  the  Cooa^  of  Kent. 
Load.  Svob 

179&  ifojfmfJkr.  Sir  JoAm  Bart. 

RcnurtsondwDiUlHiHbaDdr?.    Load.  St». 

179d  If  r^Ar,  Sir  Jomer,  Bart 

Ohwi  I  athMH  unon  th«  tonpottant  Ob^act  af  pffi 1 1  hm  Whaat 
and  odMT  Oraln  Dram  Vannia.    Land.  4«o. 

179d  Kirwan^  Bickard,  LL.D.,  F.R.aL.  and  EL. 
P.  EL  I.  A.,  an  eminent  phikMopher  and  Tarioua  au- 
thoT}  diedlSlS. 

On  the  Manurat  OMiat  admtMnoaaH  appUoabla  to  TarioM 
Sofia  of  SoU,  and  the  Canaaa  orthalr  BmdMal  Influaaoo  hi 
•achpntlcular  Inatanc*.    Lond.  8vo. 

1796i  Lawrfnctt  John^  a  veterinary  f urseon. 

1.  Phikaophkal  and  Practical  Tvaatiac  on  Horaaa.    Load. 

S.  The  Rpoctsman.  Fanler,  and  ShoalM  Smlthli  new  Galde; 
Mm  the  dubotanee  of  the  Works  of  the  Ute  C.  de  St.  Bel. 

3.  The  Modem  Lmd  Slevaid.    Lend.  1M».  Sto. 

4.  A  Ocnaral  TreatlM  on  Cattle.    Lond.  1805.  8fa 
A.  The  Fanncr'i  PMket  Calendar.  1809. 

«.  The  New  Farmer't  Caleodar.  1809. 

7.  Hirton  and  IMlneatlon  of  the  Horn  ki  aU  Mi  variaUai, 
vkh  16  anprnHniii  \n  Been.    Land.  1810. 

8.  The  Ham  in  all  hit  Varledei  and  Um,  aw.  Lend.anaU 
Svow  18t9. 

1797-1819.  Jmm. 

CoamunlcatkMH  to  the  Board  of  AfrieoltoR.  Land.  7  voia. 
4to.    New  Scrtoa.  1  vol.  Svo. 

1797.  MorUy,  CAristopher. 

Practical  OboCTTationa  on  AcrlcultnM,  Untab^^  he.,  fai  two 
Lmcn  ■ilrtrawiil  to  Sir  John  Rintdalr.    Lond.  4to. 

1797.  Jokrutome,  John,  land  f  urreyor  and  drainer 
at  Edinburgh. 

An  Account  of  the  mart  approved  Mode  of  DrainlnR  Land, 
aeoordinKto  the  S^atcm  praciiMd  bj  the  late  Mr.  Jbaiph  Elk- 
hifrton.   £din.  4to.    Habwqiicnt  editlom  in  8«o. 

1797.  LawsomtJokn. 

EMajr  on  the  ITie  of  mixed  and  comproaed  Cattle  Fodder, 
particvlariT  adapted  fbr  Hotrn  and  Cattle  on  Shipboard,  in 
Campa,  or  In  Oarriaam,  with  tnaftil  Tables,  Ac.    Lond.  8to. 

1797.  Di*,  WiUiam  Spier. 

Remarks  on  a  newly  biTcnted  Patent  Machine,  fbr  cloariMt 
Orafai  from  the  Straw,  imtand  of  thrmhtaui  It  with  the  Flail. 
Lond.  4to. 

1797.  Bailey t  Jokn^  Eaq..  originally  a  schoolmacter. 
afterwards  steward  to  Lord  Tankenrille ;  a  roan  of 
enlightened  mind,  rarious  useAil  and  elegant  ac 
qulrements.  and  sound  practical  agricultural  know- 
ledge. He  was  much  respected  by  all  who  knew 
him. 

1.  A  Gananl  Vtow  ef  the  Afrknltnrt  ef  the  Coantv  of 
Novthnmbcrland,  by  J.  Bailey  and  J.  Catley.    Newcaitle.  %ro. 

f.AO<BonlV{eweftheA||rlcttltmeofDuiliam,&c  Land. 
1811.  8to. 

8.  Genatal  View  of  the  AjcrlcuHort  of  the  Connty  of  Cnm- 

179&'  SmUk,  Rer.  Jokn^  D.D.,  minister  of  KiL 
teandon,  in  Argyleshire^  afterwards  one  of  the  mi- 
nisters of  Camphdton. 

A  Oeneral  view  of  the  Agrteultnn  of  the  Cooaty  of  Aiiiyl*. 
Bdln.  8vo. 

1796.  Douglas^  Bobert,  D.D.,  minister  of  Gala, 
ahiels. 

A  OeDcral  View  of  the  Acrlcnltaze  of  the  Cooatlaa  of  Rok- 
tMEKh  and  SelUrk.    Bdln.  8vo. 

1798.  Tatham^  WiUiam. 

1.  Remarks  on  Inland  Canals,  the  Srstm  of  Interior  NbtI- 
iratlan,  and  varioin  Uses  of  the  Inclined  PIme.    Ixind.  4to. 

t.  The  Political  Boonomy  of  Inland  Navlcatian.  InrlKation, 
and  DraJna^ ;  with  Thooirhu  on  the  Multiplication  dt  Cora- 
■  andonttie"  " "^ 


, Means  of  betterine  the  Condition 

of  Mankind  by  Conotructlon  of  Canals.  U  Plates.  Lond.  1799. 
4«o. 

8.  Comnranlcatkn  cenccmInK  the  Amlcnltore  asid  Com- 
merce of  America ;  containing  omerratlons  on  the  Commerce 
of  Hpata  with  her  Amorican  Colonies  tai  the  Time  of  War. 
Written  by  a  Spanish  Gentleman,  and  now  edited  with  sundry 
other  Papers  ralathiff  to  the  Spanish  lalercat.    Land.  1800. 

8'TO. 

4.  An  Historical  and  Practical  Essay  on  the  Coltsre  and 
Commerce  of  Tobacco.    Lond.  1800.  8vo. 

5.  National  Irrigation ;  or  the  varions  Methods  of  Watering 
Meadows ;  aflbrdinff  Means  to  increww  the  Popuhttion.Waidth, 
and  Revenue  of  the  Kinadom,  by  an  Agricultural,  Commer- 
cial, and  general  Economy  hi  the  Use  of  Water.  Lind.  1801. 
8to. 


7.  Two  Reports  en  the  Navlgodon  of  the  RlTok 
Lond.  1805,  Ato.    ^      . 

1796.  MiddUUm,  John,  Esq.,  land  surveyor,  Lon- 
don. 

I.  A  View  of  the  AgrlcOttars  of  MkMlasei.    Lond.  Svo. 

k.  Ohiervattttw  on  thPTsbous  Kinds  of  Manne.  \Nitkd- 
mm'a  JomrmtU,  iU.  SiO.  )•  I79a 

1799—1815.  Anon,  and  fV,  DickiOH,  the  author  of 
Prnctical  Agricidture. 

The  ('ommnrial  and  Affriraltural  Magaxlne.  IS  vols.  Seo. 
to  1808.  Continurd  by  Dr.  W.  Dickson,  Loodoa.  from  1808  to 


ISlt.  lleota.  8«a  New  flaata,  fromMSlS  to  UlS.  6  vols. 
•ve. 

1799— 18S0.  Ancm. 

Prlae  Essays,  and  TroBoaetioBs  ef  the  Ri|Ailand  Soelefy  of 
Scotland,  ratal,  to  18«0.  6  vols.  Svo.  New^etln.  pub>ii£ad 
in  Tka  Qwritrhf  Jammat  tf  AgriaJbtrtt  commencing  18X8,  to 
1831.  %  vols,  rormtag  the  7ih  and  8ih. 

1799.  tVHKht^Tkonuit. 

The  An  of  Floating  Land^as  H  ia  pFMtiaad  in  the  Coimty  of 
Olonoestar.    Lond.  Svo.    8  Plates. 

1799.  Parkituon.  Biehard,  of  Doncaster.  a  fkrnipr, 
traveller  in  Atnerica,  and  afterwards  steward  to  Sir 
Jose^  Banks.  In  Lincolnshire. 

1.  The  Bcpcrieaeed  Farmer.    Lond.  f  vols.  8vo. 

S.  A  Tour  hi  America,  in  1798,  1799.  and  1800;  exhibiting 
a  particular  Aooooat  of  the  American  Sptem  of  Agrii-olture, 
with  its  recent  Impnrvcmenu.    Lond.  180S.  S  vols.  8td. 

3.  The  English  Practice  of  Farming,  exempUflcd  in  the  Ma- 
nagament  of  a  Farm  tai  Ireland.    Land.  1WN>.  8vo. 

4.  TrcatlBe  on  the  Breeding  and  Manaeemcm  of  Live  Stack. 
Land.  1809.  S  vols.  8tow 

).  General  View  of  thi 

nd.  1811.  8vo. 

1799.  Brown.  Bobert,  Esq..  formerly  &rmer  at 
Markle.  near  Haddington,  one  of  th^  projectors, 
and  for  many  Tears  editor,  of  the  Farmer*$  Maga- 
zine (see  1800.) ;  a  man  of  vigorous  inteUcct.  sound 
knowledge  in  political  economy,  energetic  language, 
and  an  excellent  bean  and  wheat  farmer. 

1.  G«Mral  View  of  the  Agriculture  of  the  Wett  Riding  of 
Yorkshire,  ourwyed  by  Maaoa.  Rennle.  Brown,  and  hbinair. 
hi  1793.    Laod.8vo. 

5.  Treatise  on  Rural  AffUrs:  orltinaliy  puUlthed  m  the 
Edtaibargh  EncycloMsdia.    Lond.  1811.  <  voU.  8ra. 

3.  Letters  on  the  lUstresMrt  State  of  Agriculturists    1816. 

1799.  Banister,  John,  Gent,  ofHorton  Kirby,  in 
Kent 

A  Synopsis  of  Iliiabandry.    Lond.  Sve. 
1799.  &>mmrj//f.  Right  Hon.  JoAn.  Lord.  He  died 
at  Vevay  in  SwiUterland.  on  his  way  to  Italy,  about 
1815.  was  buried  in  the  churchyard  there,  and  after, 
wards  disinterred  and  brought  to  England. 

1.  Address  to  the  Board  of  Agriculture  on  the  Sut^cct  of 
Sheepand  WooL    Ixmd.  8vo. 

9.  The  Srstem  fMloved  during  the  Two  last  Vean  by  (ha 
Board  of  Agriculture,  Ac.    1800.  4Ui. 

3.  Farts  ''nd  Obaervations  reiaUve  to  Sheep,  Wool.  Ploogha, 
and  Oian.  8tc.    Land.  1803.  8vo. 

1799.  AoArr<sofi,Jam«»,D.D.,  minister  at  Callan. 
dar,  Perthshire 

1.  Gcncial  View  of  the  Agricaltnie  of  the  Comty  of  Perth. 
Perth.  8V0. 

8.  General  View  of  the  Agrleoltare  of  InveraaifreUra.  8vo. 

3.  General  \1ew  of  the  Agriculture  of  KincardtaieAlre. 
1811.  8vo. 

1800—1825.  Anon.  (FC  Brown  of  Markle.  near 
Haddington,  farmer,  and  afterwards  J.  Cleghorn  of 
Edinburgh,  accountant) 

Farmer^  Magaxlne.    Edln.  26  vols.  8vo.  Plates. 

18(10.  Watkingtony  Gen.  George,  first  president  of 
the  United  States  of  America,  and  commander  in 
chief  of  the  armies,  was  bom  in  the  county  of  Vir- 
ginia, 173S;  died  1799.  The  most  illustrious  charac 
terof  the  age  in  which  he  lived ;  his  mantle  secma 
to  have  fkllen  on  General  Lafhjette. 

1.  Letters  from  him  to  Sir  John  Onclata-,  on  Agricultural 
and  other  faitenattaig  Topics;  engraved  ftwn  the  original 
Lettcn,  so  as  to  be  an  exact  Facsimile  of  the  Handwriting  of 
that  celebrated  Character.    Lond.  4lo. 

t.  licttrrs  to  Arthur  Young,  Esq.,  containing  an  Aeomnt  of 
his  Husbandry,  with  a  Mn  of  his  Farm ;  his  Ovinions  on 
various  QDnitloaa  tai  Agrirnfture,  and  many  Particulars  of  tha 
Rural  Beonomy  of  tfaellnited  Stales.    Land.  1801. 

1800.  TkonuoH,  Rev.  John,  D.D. 

General  View  of  the  Agrlcultuic  of  the  County  of  FIfcy  Bdia. 
8vo. 

1800.  Siaceif,  Rev.  Henrp  Prf«r,  LL.B.,  F.L& 
Observations  on  the  Falhire  of  Turnip  Crops.    Lond.  8vo. 
1800.  Parry,  Caleb  UilUer,  M.D.,  F.R.a,  physi- 
cian, Bath.     He  cultivated  his  own  esUtc.  and 
greatly  improved  the  Merino  ryland  breed  of  sheep. 

jr*r^*  bimI  niia^miMn,  tvndlnir  to  iluiw  the  Practicability, 

en     '  .     ■       .  -•     ^    .  .     .   ..^ri^-(f 

in  ....  J.    ..  ;.  f        ■      ,       ^  ,  ■  '     .       ■  ■  "'fa- 

ther w  iMt  liiitii-  lijiiia  uiwimli  liic  il  iiLiJ%'.  UQ«  nt  uJ  1 1 1  iv  <  >•  ljqEImI 

ISH)    Balrympfe,  nWrnm^  E»q. 
TrwuiM  4m  Um  l.itltun  iiT  Mflwal      l^-JtvL  8*?*. 

iHidJ.  iXarwia^  f-iraamut^  M.D.,  F.fLS,  nn  emi- 
nent pthjsifiaii^  p>iiiiw(jph(.'rj  and  pijei-,  wa*  born 
neAf  V(*wark,  in  VcrttlEiphain*lklif^  IT^l  i  dlod  ISfkSL 

F>jt.^l"ltia  i  iirtl»l^iM-ii*rrfAitrtP«JitiT<a'HS(jiiTdHilnfr 
l4kn<[-  -|Eu. 

IWia    AmerwirA^  JaAn,  MP.,  pliytlcuui  st  Hull 

<v.  >^..  T-  r..,.L,. ...... le  uf  y^^ti  tioLl?,  In  '^  iMi^ee  to  tha  IUIdv- 

in,      '  .     1,1  u  eIm  ticai  llnl)«l  Iff  ctikiT^iVijt  and 

lie  'vbi^T  limv  and  Atmuiv  c-SiraoL  be 

h4 

,  ...  j..<.r., .,,  S^hi'jrttaff^  Eiq..  ferrdttij  tii  Ul* 
Batli  Ajtf  Ltri^Hiimli  t^loty, 

jHnni.1'  r«r"TP  IHrMTPjitlEnii  nCt  mt  Tim^wnikit*  flf  DaMtSM 
L*v..;i..  ,>Mir.  Ti^iJiiL'*^  sntln  alH-T  a  certain  I  'mitm  df  i^i^pi,  Tciaj*- 
btf  ■■■  •  i'\'t<iTT ^f^t.    Ijttiri.  Kvn^ 

.■ ,  i^'>f^mm.  VAq, 

■   ■■  i-> .ai.'iii  j*I*|t«  4«  Ihe Countf  qF  itiUeimy' 
».  .. 
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180S.  BfO,  Bm^mnint  F.B.&EL,  lurgMW,  Edin. 
burgh. 

KmnflBAAleidtam.    Edln.  Sto. 

18U2.  FhSlaier,  Rev.  CkarUt,  minUter  of  the  pa. 
rUh  of  NewUuida,  in  the  county  of  Peebici ;  a  man 
of  sound  Tiewt  of  political  cconomjr,  whose  work, 
and  whose  communications  to  the  flanmer'M  Hmga- 
timCf  have  greatly  enlightened  the  fkrmers  In  Soot. 
laiML  on  the  subjects  of  rent,  demand  and  tupply, 
market  prices,  value,  ttc 

1804  Kn^fp.  J.  L..  Esq.,  F.L.  and  A.Sa,  author 
of  The  Jomntai  ttfa  NatutaUat. 

Onmiu  flMtaanlca,  or  RaprcMRtatkiM  «r  Um  Britiih 
OiaMH{  vlUi  Bwnarki  and  occailoaal  OsuripUooi.    Land. 

*1'804.  Didtton,  R.  FT.,  IID.,  of  Hendon,  Middle- 
sex, author  of  various  works.  He  died  in  London, 
in  penurious  drcumstancet,  in  189i. 

1.  PnetlcaJ  Acricultare.    Ptata*.    Lond.  f  vob.  its. 

t<  Agrtooltanl  Masulii* ;  or  FlunMr't  MontM*  Jourad  of 
HiulMMin  «m1  Ihinr  Attain,  tec  nom  July  1807,  to  Da- 
oMBbarUM.    StoU.8to.    (8«»  1799.) 

>•  Tba  Flannaa^  Companlanj  balim  a  oomplafea  SyMam  of 
Modan  Hnabwidiy.  (tiainf  PncUeal  AcrLcultura.  with  a 
MvlUI«.p^oi)    Lood.  1811.  4to- 

4.  Aa  ImproTad  8y«cm  of  Cattle  MsnaaamaiH.  Land.  182t. 

Jaoi  Fbnutk,  Robert,  Esq.  advocate,  Edinburgh, 
author  of  ElememU  qf  Moral  Science,  and  other 
esteemed  philosophical  works. 

Plinelptaa  and  PracUoa  of  Agricultntv  nttanutlcaHy  az- 
Irtainadi  bttaiff  a  TroatlM  compltad  ftr  tht  Ponith  BdlttOn  of 
fcaKne/clap«diafliKannlca,raTi*adandanlai|wd.  f  Talk  Svo. 

1805.  Lnceock,  John,  woolsupler  alXeeda 

I.  Tha Nattixa  and  ProMftiaaar  Wool  Uhuiratadi  vMi  a 
OaKhpcloaofthaBnirliibTiaaca.    Laada.  I«no. 

t.  Aa  Euay  on  Wool ;  eenuinhur  an  Examination  af  (ha 
t  Oiowth  of  Wool  in  avan^Mriet    ' 


HMant  Or 

Itotcdon, 


andthaMaaM 


1806i  PearsoH,  George,  M.D.,  F.Ra,  senior  phy. 
iician  to  8t  George's  Hospital,  lecturer  in  chonis. 
try,  and  on  the  theory  and  practice  of  medicine  in 
London. 

A  Comaranleatlon  to  tha  Board  of  Agrlenltara.  on  tba  Uaa 
«f  Uiaan  Vlurlol,  or  SttlidMla  of  lion,  aa  a  Manaxa:  and  on  tha 
r  of  Parli^  and  fiorniag  dopandlng  |Nurt^  an  Oilda 
Land.  4to. 

1805.  SomervilU,  Robert,  a  surgeon  in  Haddlng. 
ton,  and  for  some  time  joint  editor  with  Brown  of 
Markle  of  The  Parmer's  Magantne.  (See  1799.) 
Be  died  in  1803. 

Ganaral  Vlav  of  tha  Anicultnre  of  fiJMt  Lothian,  from  Um 
papan  of  tha  lofe  Bobert  Somarrllla.    Lond.  Bvo. 

1805.  Aiton,  muiam,  sherifllsubsUtute  for  the 
middle  ward  of  Lanarkshire,  author  of  various 
papers  in  The  Parmer's  Magaxine. 

1.  Eua;  OB  Um  Origin,  QiialttlM,  and  CuitiTatlon  af  Moaa 


Bood,  Thomat  Sutton,  Esq. ;  sometimes 
Hots  Thomas  Wood. 


t.  OanaraTVlav  of  tha  A«ricultiii«  of  tha  CooMy  of  Ayr, 
vteh  Obaarvatlona  an  tha  Maana  af  ila  Improvamant.  Olaag. 
1811.  avo. 

8.  OanaralVlawof  Um  Coontyof  Bala»&e.  Gia«.  UlC 
8va. 

4.  A  Tkaatiw  on  Daliy  Hnsbandxy.    Idln.  8to.  18t5. 
1805.  Barber,  Wmam,  a  London  architect 

1.  Pann  Butldtaig*;  comalnlnffDcdnate  Cottuat.Pam. 
honaa*,  Lodaoa,  Pann-yanlt,  he.  Sis  Plataa*    Lond.  4to. 

t.  ▲  DaKriptlan  of  tha  Moda  of  BoUdlng  la  Piad.    1806. 

*1804 
called  Sutton  _ 

ATraatlaaonOyiMamt  onlttvarioaa  Uias,aad  on  ItaAp. 
pttfwtMin  aa  a  Manuxo.    8vOb 

1805.  Malcolm,  James,  land  surveyor  to  the  Prince 
of  Wales,  &CL 

ACompaadhiniof  ModgnHMbMrfiy,fcc   Land.  S««la. 

*1806.  amUh,  WiUiam,  engineer  and  mlneralogirt ; 
a  man  of  extraordinary  exertion  and  merit,  OKire 
especially  as  having  been  the  first  to  compose  a 
geological  map  of  Kigland,  and  also  m<)st  valuable 
ooun^  geological  muM. 

1.  Tteloii»ov«nMntorB«ggy  Land  by  Zol«aUon,aaoaniad 
faiteaflbct^Mm.    Lond.SvoT 

i.  Obaarvatlona  an  tha  UtlUty,  Pom,  and  Managtmant  of 
Watar  Mandowa,  and  tha  Dralniiw  and  Irrigatlnf  Aat-bon ; 
wfth  an  Aeeount  of  PiWay  B(«,  and  other  extraordinary  Jm. 
jMmTanMnikoondiicladfcrthaDakaafBadted.    Lond.  1809. 

S^Gado^  Map  af  EBgUad  and  Walat  and  pan  of  Scat- 

4.  Geological  TaUa  of  BritfahonaniaadFoaiUfc    1819. 
A.  Coan^  Uaoiagieal  Mapa.    181$! 

1806.  Akulie,  John,  a  land  surveyor  at  Edin. 

t.  PMmorli'peelM  Companion.    Bdta.  181 1.  8w. 

1807.  Vancouver,  Charles,  Und  valuer. 

^1.  A  Ocnanal  View  of  the  Apiaoltare  of  Um  Cooaty  of 


t.  OananlVle«efdMAp;ilmltai«ofIlanvJilra,bic)udbif 
the  Iile  of  Wight.    1811.  8to. 


1807.  Beltasd;  Ibww,  Em.,  M.D.,  h 

ber  of  ttrr  Oeoto^fcal  .Society,  author  of  ' 

in  Orrvc^,  and  pthcT  worki;  ^n  tmitxmt 

phyiidan, 

tien<T4J  Vy-m  rjf  the  A  crirultujv  of  Chethirib     t^nd^  8ir^ 
J8(J7-  Headrick-f  JmmeMt  a  cler^rtimn  in  AiigtiA' 

shire,  nn  vJLCellt-tit  chi>iiibt,  a  gocul  nutunliit,  and 

an  mgriculfural  phk1nHi|ihn. 
1 .  V  m;*  «l  th«  Mlu«al4if(7  p  Ajpfcnlturt*  Man*&rtar«i,  ind 

%.  f.^vncr*!  V Jcw  i4  Itw  A  cri^uJiturv  sit  tlM  Caualy  tf  Aim^^ 

181  i-      *Tth  ^^ 

Ih08.   Tihbt^  TkomoM,  farmer, 

Tfi*  l^par  ImnvUi  t'^nDcr^    H^q, 

JK(.W,  i'frrfflpy,  AnifTfw,  M.D.,  profeuor  of  agrl* 
culLure  ii]  ihc  Lanvfrnty  £if  l^mburgh  ■  m  leartifd^ 
ing^moui,  and  moat  boner olcrnt  maxi.  He  cul- 
tiv&U'[|  Ihi  awii  hiXmIq  in  KiiiriMt-thire,  and  wu 
exterii4kively  titi|j1u)'od  as  a  Lind  valuii^t'  and  ninl 
coil ti tailor.     H^  died  hi  December  ltpi>. 

ef  L«:tuivi  ofk  .4|crLt'ultuT#  and  Hutal  iKucuuHTt    ISdkii  Sni 
S.   Uljh'J-^udotiA  uA  Li  «c   blacky  1^  i  LciMT  lo   [llfj  Clin/L. 

3.  N'(il«  CHI  Ehe  CiiUun  and  Cnminn  ^  AraU*  idod. 
Sdin-  111/.  4*0- 

IWijS.  iSfa^t  Andrew ^  a  retired  machbiiist  at  Edin- 
bur^Ji. 

1 'louih'WTi^ri  AwutlmnK  ;  or,  ■  t^adiral  Treatim  'oa 
varv£iui  I  iiipleiTMnib  cnnfUfjiad  ;lii  Afrl^uiiuf« ;  lUvATtiod  tilfa 
18  Kni^avLnKi.     Kdtci.  Iva. 

nt'At,  wn4  kirturcr  in  Bolnn,  at  OxfoTd^  and  aCt^^ 
wardi  phyiirim  at  nnatui,  wtn'te  he  diftl,  180S. 

1.  4  Fi,tui  .^dticc  fnr  ihr  j  |  i}i,banilm»n  lr>  HarfMt,  and  far  all 
thow^  JT]  l^^i^iur  In  lUm  Hirthi,;  ai  alio  far  «|J^aQ  vJtO  wlU 
tMketi  in  Warm  WnthtTr    Hvo. 

1.  Iin  [he  Mcam  uT  Turf  tell  uiff  d^i;  Chir^rTrr  i?f  (he  {hummr 

SatHm,  and  [fir  ^ni>^t)    |m  bp    rmKU^   h-HD  Ibc  CblttrMlflB 

atiirw^n  vkm.rL  itjrci.ttc  al  lorn  Tvnipciaiurti.  f  Afe.  /ht.  r. 
ISl.)    180*. 

1806.  Bakewell,  Robert,  Esq.,  an  eminent  geolo. 
gist  and  mineralogist,  author  of  TVoaeff  mtheJVu 
rentaise,  tc  ;  an  instnictive  and  entertaining  woric, 
published  in  1883. 

Obaarrailona  on  tha  Inflocnoe  of  Soil  and  Qimate  apon 
Wool,  with  an  aaay  Method  of  Improvlna  tha  Quality  of 
EnitUah  Clothfai|  Wool,  and  Hlntt  fcr  the  Bfanacnacnt  of 
Bhaep.  he.}  wlui  eceaatonal  Noica  and  Renurks by  tha  HIeha 
Hon.  Lord  HoaMrrlllo.    Lond.  Sto. 

180a  Dutton,  Heiv,  Esq.,  Undscape  gardener. 

1.  Htattttlcal  Sunwy  afthe  County  of  Clare.    DuUlhi,  Sro. 

«.  Stadatlcal  Surrey  of  ttMCowttyorOalway.  Dublin,  18M. 
Sve. 

180a  Curwen,  John  Christian,  M.P.,  of  Working, 
ton  Hall,  Cumberland. 

1.  Hfaita  on  tha  £oenomy  of  Facdhig  Stoek,  and  1 
the  Condition  of  the  Poor.    Lond.  8*0. 

8.  A  Tour  In  Irriaid.    f  rob.  8ro.  1819. 
1809.  Stesenson,  IP.,  Esq.,  11  A.,  librarian  to  the 
Treasury,  author  of  various  works,  and  a  writer  in 
the  principal  encydopsBdlas.    He  died  in  18891 

General  View  of  the  Agrlcultnie  of  the  County  of  Sannqy. 

180a  Kerr,  Robert,  surgeon,  F.R.  and  A.S8L 
Edinburgh,  an  excellent  naturalist  and  general 
scholar;  died,  18K 

Statlatloal,  Agrienltaral,  and  PoUtknl  Sarrq  of  Berwick, 
oblra.    Svo. 

,  180a  fVilliamton,  Capt  Thomas,  upwards  of  90 
years  in  Bengal. 

Aerlcultaral  Medianlam ;  or,  a  Dloplay  of  the  aerrral  P(»> 
peitwa  and  Powen  of  Um  VahlclM,  ln»ilftnwita.aw«  * 
oanneetcd  whh  Huaband^.    Lond.  9m, 

18ia  Dav/es,  Matter,  A.M. 

A  OenenI  View  of  the  Affrlcnltttra  and  I 
of  North  Walea.    Land.  8ro. 

18ia  Hunt,  Charles  Henru,  Esq. 

Tvndaa  on  Um  MertaM  and  Anglo-Mcrlne  Braada  of  Shaap^ 
LeBd.8vo. 


18ia  Adams,  George. 
ANewSratamofAjpicuIlMeand     . 
ISia  Parish.  JMht,  Dumfriea. 


Feadli«Sieck.  Land.8v». 


ATraatlaeonflarfaGraiB.    8m 

I8ia  Edgmeorth.  Richard  LoweU.  Esq.,  F.R.& 
and  11R.LA..  civil  engineer,  resident  at  Edge- 
worth  Town,  Ireland,  author  of  various  works. 

An  BMay  on  tha  Conatmctlon  of  Roada  and  Caniagaa* 
Lond.  Bra 

181 L  Keilh,  George  Skeene,  D.D. 

A  Oaneral  View  of  the  AarloBltafe  of  AberdMMhIra.  Srob 

1811.  Henderson.  Robert,  tknagt  at  BroomhiU, 
near  Annan,  Dumniesshire. 

Ttaatiaa  an  the  Bleeding  oTS  wine  and  Cnl^  of  BaaoB  I  wUh 
Hlnta  on  Aeilcoitural  Hu^jiBcta.    Jbltn.  Sto. 

1811.  Party,  John,  sen.,  mineral  survevor.  A 
roan  of  sound  views  on  all  subjects  ;  a' philosopher 
and  an  agriculturist,  and  territorial  improver  of 
great  experience. 

Ocnand  View  of  the  Agricaltare  and  MtaMids  af  Omhr. 
ahlrr.    Lond.  S  rola. 

1811.  Loudon,  John  CUmdius,  F.L.Q.  Z.  andRS 
landscape  gardener,  author  of  the  /* 
Gardening,  and  other  works,  and  f 
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dnctor  of  the  Qmrdtmet^B  M%ra*ir,  and  of  the 
M0gauime  iff  Natural  Ui$iorw,  bora  in  Lanark, 
■hlra  in  1788,  began  to  practiM  in  1803 ;  to  Ikrm 
ntenalTely  in  Oxfoitbhire  in  1809,  and  in  Mid- 
dleiex  in  1810;  traTcUinff  on  tbe  Continent  in 
1813-14.15,  in  1819,  and  again  in  1888.89)   now 

1.  nwfcni  fcr  hyinv  oat  Panm  md  run  BaUdkHP  In  ttm 
181&  traiker,  W. 


Ad,  T^^.j  oa  lh»  TiM  tit  ^tit  f-'ir  A^culEuraJ  rw;Htt!%  w-||b 
FMdnv  <^  C>44]«.  ihc:.     Nr«  £4tlitii>  kn  Hit'. 

lifSiJ    AraUifd,   MjiJot    OeDcm]    ^ffcj-aNd^,   lata 
tlijir'erijor  of  St  HvkriA,  *c 

!l^-tlcni  ^  CmiUwrnUt^  wklhaut  timv  vt  Dtang  dn 


1813.  i>aiw.  Sir  fhtmnkrw,  president  of  the  Royal 
Society,  LL.D.,  V.P.RL,  F.1L&,  Edin.  M.&LA., 

ftCL 

ElMMito  of  AniewltaBl  GbMBbtary :  in  a  ( 
tedw  Hoard fllAicricuUttre    ileaadSTo. 

181i.  SUrrt^,  Jjkn,  turner  at  Captain  Head,  near 
Haddington,  Scotland,  and  one  ot  the  author*  of 
the  Saner  <f  tkt  H'eM  RidHtgqf  York$Mre,  along 
with  Mr.  Brown  and  Bfr.  Rennie  (tee  1799) ;  after. 
wards  a  land  agent,  and  Anally  steward  to  a  noUe. 
man  near  Stirling. 

OwMKBl  Vtew  of  Um  Agriodtan  of  tlw  OrfaMV  Id«adk 

mSL^Momiraw,  JBoiMHu^,Bi*L 
A pMtlcal  TrMtb*  on  ttM  Haf hadof  Bmdtng.  lUuliiK, 
MSFaiMniBKOMMMkr<MtW7>nfMm,aiidlUbbte.  tvo. 
1815.  Littlt.Johm. 

Fradkal  OtiMrratiofu  oa  the  ImprawiMBt 
ecpTfendt.    S 


«  of  Mimirtata^Khwp  snd  Kliecv  Tfei 


Sto. 


1814—1815.  Simpson, 

1.  Timtlw  an  the  CuMntlao  of  Mai«old  Wnoal,  M  Wla- 
Mr  Pood  ffar  Catllo.    iiond.  8t«. 

S.  OBtlMliiipravalltol-ropCwWiiittfFoadlhrCMtU. 

1815.  BirUteek,  MarHt,  Eiq.,  formerly  a  fknner  tn 
Sulfblk,  afterwards  an  extensiTO  pit^etor  and 
resident  oiltiTalar  in  the  Illiaois.  Drowned  there 
iniaSSi 

1.  NoMilDaJo«RB^rtlHr«iMtliFnMoft«BDIm*.liiRMigh 
Pwte  and  Lyom  to  the  Pyrinoi,  oad  bock  chrau«h.  Toaiowo 
fan  1814 ;  doorrihlin  tho  lUbtts  of  tbo  Pooplt,  and  Iho  A|pri- 
c«ltar«oflb«CoioMr7*    Svo. 

t.  NoCM  In  •  JounMj  In  AoMrtco,  fkom  tho  CooM  of  Vir. 
glido  lo  the  Tc9nUM7  « IlUnolk    Land.  1818.  ira, 

1815.  Hornby,  Tkomat,  Esq.,  surgeon,  York. 

Dtoortalion  on  Umo,  and  Ita  aaoand  abtut  in  Agriealtoft, 
•nbnclngaVkwaritaCbomicalKlAGto.  Sto. 

1816i  AndcTMH,  If itfiVsm,  Ikrmer,  Angusshire. 

OtMorrattona  on  a  new  Mode  of  BtaekiiwCafn,  poeaUaify 
adoplad  t*  Wet  &Mono{  winimilliyTPlaa,  MoooioMiy 
praettaod,  by  which  com  maj  be  ■laakod  with  advamaa*  wan 
after  boina  out  down.    8vo> 

IBlsTMaewOUam,  Robert^  Esf.  architact  and  sur. 


▼eyor.  London.     ■ 

An  Bmotob  dwOrifla  and  Opwatfono 
wMchaoaaaaai.  SaoiMiona  fcr  the  C« 
IVaea,  and  an  Alipttactef  the  Poreat  Laws. 


a  of  the  Dry  Rol  r  to 

,. e  CttUlvmton  of  FevMt 

IVaea,  and  an  Alpttactof  the  r 

1819.  lUukUffL  Rev.  T. 

A  Smmj  ei  the  HuAandty  of  Sartam  and  Wortara^  Plan. 
teiuBiade  nadar  tho  Aathariljr  of  Iho  DnbUn  Panning 

IsSi   HWteflU,  r.  IF. 

The  Parmcili  Uwyar ;  contafaifaig  tha  Whela  sT  INS  La« 
and  local  Caotooo*  ha  raaanl  to  AgilaahunI  Pawaninni,  Pr». 
pvtla^  and  Panolta.    gvo. 

1819.  Swinboume,  R. 

The  Pannatli  New  and  CoaapMa  Aflooaol  Bosk.       i 

18191  BtaiHtt  Frnneit,  first  gardener,  and  after- 
wards  steward  toT.  W.  Coke,  Em.  BIP.  of  Holkham. 

1.  On  thejConvmiaa  of  an^  Land  Into  Paatniw.  and  on 

■yvd  ilaaar^  and  on  other 


oflhor  nual  Sabjaola. 
ton  the  "^^^^ 


ffwral  SoMoeta.    Land.  UI9.    ISaao. 
S.  ATroaUaoenthsMaMtBOMiCorHcdloandHadfpwvw 

4.  On*  the  Bmoobv  of  Pmbi  Yard  Maaare,  l^e.   Itea. 

ino. 

A.OaMIMsw,an«lteCid«MarWhsaL   llaM.lMl. 

t.  On 8ma« bi  Wbaau   ItsMklSSV   ' 

18S0.  Rigbg,  BdwardTSLn.  F.L.a. 

1.  Fi— llnHkawH  ha  AgHaalau^fltc.,  taMliidli«  the  See. 
Bom*  efaanaU  Ptem.  uy.     _        , 

«.  Holkham,  Ita  AgrtenSara.  &e.    Ato.  18f I. 

18Sa  QrUntUni^t  Wittimm^  apothecary,  of 
Wells.  In  Nortblk/ 

A  now  Theory  of  Agrtealtim*  )•  vhlch  «M  Nanue  of  SoUt, 
Caom.  and  Manafaifc  Skflahiaif.  manr  pcvraOliiic  Prcr)ttdi«ai 

189a  Jfop/tfiiM,J{o6«rf,afbrGsterlncoiuideaailc 
practice  ak  agent  aoB  valuator. 
ThcPca^a^Ualda.    Sdrlinc.  Itea.  UadltknvlthAd- 

ISab.  JtfiKJker,JMis.CasUeHiIl,CarseofOowrie. 

ThaPteioeraad  Landfisewaid^Aaiilam)  evta  SpocUnan 

of  Farm  Book-tacplM,  azhlMtlac.  ki  a  eonolM  and  drnftt 


'-r  Palkw*,M1wacilii^  ■<  Knowie  Pum.ln  the  C^suntt 
^«^     Lnil  t^VQ,  lt«*  l'UU*p  and  hu{>pl«D*cit-  Vhift 

11^ /J.  Flmi^ysm,^  Jtthn,  uf  KAiinn,  noar  Huiirkirll, 
1nTi?ntor  Aud  |:^iit4?^nt»of  ihc  telfrC! leaning  PI t^uglia 
And  Hjarruwi],  a  jaiartacil  faimcr  iiiil  an  jn^euitius 

A  Trwtiie  m  Amtk^^ivX^  f'^V^/teta.    Sve^PTidn.    SaU*- 

f\itnt\f  cluni,^Hl  to  Ilw  BrLElib  Fumer,  h£*    LoMkia.    l«3a 
**^ 

lasSL  ^iMAvry^  ir.f  l^ifiiieijy  a  bounltai  pucrery* 


nibMW  fraalM,  and 

a  taneni  Caih  AoeaoM}  ana  an  Aooonnt  of 
d  PUchane  ly  aaeh  Pagastetent  i  the  Whela 

^^mTjohuoih  CtUMert  JVUUam,  F.L.  and  RS^ 


Ttw  CMmwk'i  Acrkaltaval  Comtpai 

A  {jalde  1*  Parai  Ho^.bHplM,  Annded  OPOn  arioal  Pm^ 
llcew  >n^  inm  aaw  and  oondM'  nlnfJplB.     Ksjil  ^^o* 

J  Hit  JVM^fT,  Hdu,  Hmam  John,  F,RH  Edin. 
pfj«^  fsptam  tn  the  Ho^mt  Navy;  a  tice-p<mldcnt 
Df  th*  iSwtonl  SocJeiy  of  Setitxliihirp,  &r. 

A  Trunin  OB  f^WttkiM  Wnw  P^rnliv,  u  tppllirahl*  iq  tlw 
^rjnntaifMu   tiii0mk  af  Earltk   Fiif»lp   mnd   the  Va^^anl 
Hittiirt  of  fkwU^Ml  tn  l^nvaL.    Wllh  Ij^^flnip..  flvo. 
iH^i.  dfgkorn,  Jantttt  EM.j^Tmcriy  a  (srirUrAl 

tMe,  author  of  the  anlclc  **  A||^lcuUur«"  In  the 
Sttppleuatnt  to  the  Eac^.  Brif^  And  of  VArioui 
Artides  m  that  worL  One  of  the  beii  tnod^rti 
wi^Ufi-i  Dfi  AKficuJture.  Mr.  C  it  now  an  AcrountA^t 
in  l<^LJ:itiur|fh. 

H  Ti'niiie  uu<m   Brvedinc,  H'wrinfT  Vi<lF««dine  Cberliel 

I  if  tuff  HHJt  ai  id  sjcmd  udJrif  a  »1i*e  ^ani' .  A  c^    Mvm  ick-  Rtox 

is^^i    /,4ir,  i^ffpvtf,  1l«4,  uid  to  Lc  ediUx  of  the 

Qtturitrty  Jftumoi  ^T  iW''"'^''^- 

l>tri£rTaiiai«  ttff  Ihi  p  W^l  flcala  of  IwuJrd  rmemi  nd 
en  irw  Ht9»|ierU!  ^theLandboldPjand  t^  I'armnr^'bKlibfBtP^ 

An  BiMr  on  Apirultwrj  tpd  ibe  UaoAfcnHiil  i^  Lantkd 
E^UittH.     Aberdeen.  Afo. 

l.^:i.  SiHi-iair\  Gt^rfif^  F.L.S  F.Il  H,  formerly 
gardener  to  the  Duke  of  fledrord,  At  VVuImm,  now 
of  the  firm  of  Cormack^  Son,  And  Sinclair,  nunery- 
nH'ii^  New  Crcisi,  Dpjvtford. 

H^'fwi  f imninnlM  yi'ntiDi^BiUt ;  nr,  in  AtrcoiinE  if  lb* 
llfvulrii  Hif  vArtMiK  liip*iimrat»  oh  iJ*  IVoducr  and  K^tl«iLn.(i 
I'mprrtjij  of  dlfTkrmtCJrosHti  *im)  diVt  runl*  u»«J  «  lti* 
Focnl  of  itt^  triun  TAlBabI*  dOni^^rk  Anlmali  i  InflirutiKl  bj 
JobM  jtuJj.?  of  ElfJfimL  To  whkb  1>  vU-^i  *^  Appendix, 
piitiiitit|f  iiul  til*  di I Tk  rr:n|  liruMS  b»bi  adiDtid  fvt  Hk  Mami- 
LbtiuiY  yf  J^-^horD  IlonnfUk  A&r^    Ijsnd.  'iLtfMl  Itbi 

A  rev  Fnftlcai  IUn««tai  «a  f^  ]  ifipRnvnwnt  tif  Clnu 
■  .Hid.  !)>$  nwan  J  IrwigalMm^  WtaWf-fkn^i^ntfaMi.  Dnln««  ^ 
in  a  J^cr  la  the  t^vnen  and  Orfupicn  of  t^aud  in  lb* 
LuuBtT  of  Afas*    LaaA*  i*0- 

IH-4.  s;^nry.  fltJW-rl  A,  E*q  bamitet. 

Kiidr  on  tbt  tHnrAHa,]  iMiwUoo  of  Rural  EYpcndltUTti^ 
Land,  tiirmk 

ItfiS.  Hof ditch,  BmjafH^,  a  farmer  on  the  Duke 
of  i)iii*df(JTd'i  fttate^  near  PeitTbuTOughp  und  ftif 
ftdiTip  llTDP  eiliELj;  of  tfip  f^jfirwi  Joirni-  HicwijfAper. 

l^w«y  on  [J^*  Wfled^HJAcrhuliMre,  Land.  ^*o.  £dlt«d|i7 
a.  H'3ridair,r[ir  llw  hcnaMt  ^  bJ*  a  bdaw. 

lK:.':i  Ilau^ard,  Jm/^^  author  of  the  St^lenee  w 
HortJnilture, 
I'Htr  Nrivnfv  [jf  AfHculmrF^ 


!v,  atufl^ir  lltiiTiphni'  Dar; ;    and  ll>* 


i.ml  (Kher  !J^ iplttfv^  m  lh«  luhbct '  ^1^  AfinaTiB  oo  Uki  Knsi, 
ur  tJiick  lUbKlit  tn  Wimm  i  vf  whi&h  the  iru«  Cuw  and  lu 
I'TVTiniLvi  aiTctpUH^ad.    l«u|.  &«>• 

A  trraHiMan  Milk-     t^^nd.  |«a» 
1SJ5.  Kaviiiim,  J  S  ,  IflJid-ABent  and  appTAtier. 
Th*  Art  otMi.LiiLr.ff    H«nU  a^  TUi*f»,  and  the  TcnaitU 
lUtfhi  mi  mif-HnK  Uid  quiiUng  Pimut.    ftd  acUi:.  tvod.  ft»e. 

A  Trr^tLv  <»«  ilo«l- malLij,  tlaU  wmji,  WTwd  CanLa^j 
and  Fbn  ^uansth  E^AfiLciLBlf- 

i%i5.  iUr^Aormj'Jamest  Accounlant  in  EkliobuT;^!!, 
contluctor  o(  ih*' Ftjrmfr't  Affl^atin^, 

TfanuitbU  on  Otr  ■Hipa3l*iw!nif  *  ti»»>*f*J  Prorktent  ItWtltii< 
npn  ^  tfw  HcnefLi  mf  th«  Wurkinj^riMHit^  ^t;,  tfV'  Eilla.  Sro. 

IK^  Sierif^  Aiuitrtp,  a  pi^pflrtor  m  the  nei^h. 
bour>i[>cid  of  EiJinbur^h- 

Thc  NAtlucal  and  AgrJcoltanl  likfniy  of  TcU  JI4W|  &c<^ 
EdiLDl^urih,  hTi3. 

1A^  fl'ifArrj,  rfVff/am,  juuior,  Esq.  of  Helt, 
Norfolk. 

A  MtTTH^r  aildnH^  lui  ttv  Swlet]!  br  thm  ^bca^rafHiKnt 
of  AtUk,  ManiJir»rtWf9j.teid  rciiiiiTHfi;^.  ca  tbe  naiq.|Ui^  tod 
Hfvms  q(  F<ite4  Ttm,  dic^  et€,    Ro\%  sM  LundjuCt  tv«. 

1^1  WaUtelti  Ckarla,  Ev^,  chaimuUi  of  the 
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Committee  of  Agricutture,  of  the  Societv  of  Arte 
Edited  by  Joeeph  Jo^ins,  architect,  member  of  the 
Institution  of  Civil  Engineeri.  inventor  of  the  Sep. 
tenary  Sjrttem  of  generating  Line*  by  simple  con. 
tinuous  Motion,  fnitruments  Ibr  drawing  Curvet, 
ftc&& 

DalRM  at  Agrtcaltunl  BoUdlngi,  &c  &e. :  to  which  are 
added,  Plam  and  lUmarki  on  C«tnhua  Fann-ywd,  m  U 
tenMriv  wM ;  and  also  m  It  ha*  be«n  ImpiVTcd.  Lbnd.  Hro 

1826.  CoUyns,  iV.,  £«}.,  aurgeoo,  Kenton,  near 
Exeter. 

T«n  MfaratM'  Adrfc*  to  my  Ncighbonn,  on  tho  Um  and 
Ahoio  of  Salt  M  a  Manoic,  dec    Eutar,  pampb.  Svo. 
_.  uandJ.  AfaM. 


1886—1831.  Fleming^-^  ana  j. 
Fkmlna^  Britlah  Pamiar^  Maosino. 
CMMteuaduBdKthanaine  afthaBfettldi 


Lood.  StoU.  Sto. 


Svola.»ro. 
1887.  AnoH. 


Bieadowi,  ArtAWtlEaq. 


Hintatotba  Fanncn  of  the  Baronlei  «f  Fottii  and  Bai|7 
oathoCnltlTaUoaor  Mancold  Woxsal.  Bmm,  Carroty  and 
Pgnoept.    WoiConi,  8vo. 

18Sd--183L    Anom,  beUeved  to  be  DaM  Low, 


^ 


OfMOteAj  Jounal  of  AgrieultiBe.    Edlabuigb,  S  vob. 

"rWe  Priao  Eany*  and  TraaMctiont  of  tho  Highland  Soclatj 
afSootland  an  puMlihtaig  aloos  with  thU  work.    8oe  179:^. 

1888.  Kennedy ,  Lewit,  &q.,  ton  of  Mr.  Kennedy 

the  late  eminent  nurseryman  of  Hammersmith, 

steward  to  Lord  Willbughby  De  Eresby,  author  of 

the  Tenancu  of  Land  in  Great  Britain^  &a 

1.  On  the  CttltiTation  of  the  Waitc  lands  in  the  United 

,  ftr  the  fmnoie  of  (Indinc  Emplopnent  fiv  the  able 

'  recelTlnK  Parochial  Aid,      •  -      - —   - 


Poor  now  receiTlnK  Parochial  Aid,  and  thefetw  « 

the  heavy  Bardent  of  the  Poor  Rates ;  and  on  die  Bxpedlency 
of  making  some  Proviakm  for  the  aged  and  dinbled  Panpen  oT 
Ireland.    Lond.  8vo. 
S.  The  proMnt  State  of  the  Tenancy  of  Land  in  Great  Bri- 


tabi ;  thowfau  the  principal  Cuatoras  and  Practice*  between 
iacomlng  aMoutgmng  Tenants.  &C.   Lond.  Svo. 

1889.  Lambert^  Joseph^  Esq. 

Obeerratlom  on  the  Rural  AffUrs  of  Ireland,  or  a  Practical 
Tnatlae  on  Fermlng,  Planting,  and  Gardening,  adapted  to 
Che  Ctrcumatances,  Rewuroe*,  Soil,  and  Climate  of  the  Conn- 
tiy.    Dublin,  8vo,  pp.  3x7. 

1889.  Stgpkem.  George^  drainer,  member  of  the 
Ncrecian  and  Wermiandska  Agricultural  Societies 
In  Swedea 

The  Praetleal  Irrigator ;  being  an  Account  cf  the  Utility, 
Fennatien,  and  Management  of  lirlntad  Maadows,  with  a 
MBtlealar  Aooount  of  the  Bacoeas  oTIrtlgMkm  In  Sootlaod. 
K  which  U  sddcd,  a  Practical  Traatiae  oa  attijghttnhig 


IT'^ 


Mnv  Banks,  and  embanking  Lew 

^mklDwte 'Martin. 

Bints  ovhrinally  Intended  for  the  small  Fanncn  of  the 
Coonty  of  Wezfordj  but  suited  to  the  Circnnutanoe*  of  many 
Parts  o(  Ireland.    Dublin,  18mo. 

18Sa  Fatf,  Tkomas,  Surveyor  of  Roads. 

The  Surrnoc's  Guide ;  or,  every  Man  his  own  Road  maker  t 
comprising  me  whole  Art  ef  making  and  rapabrlitg  Roads, 
Prices  farVock.    Bast  Retfard.  Unib. 

1889.  Harlejf,  William^  originally  a  manufiuturer 
in  Glasgow ;  afterwards  a  great  oow.keeper  and 
builder  there.    He  died  in  London  in  I8Sa 

The  HarMan  Dairy  8y«em,  and  an  Aooount  of  the  vmrloaa 
Methods  of  Dairy  Husfandry  puxiued  hj  the  Dutch.  A  bo,  a 
new  and  improved  Mode  of  ventUatlu  stables :  with  an  Ap- 
pendix, containinit  uscAil  Hints  (fimmfid  on  the  Author's  ex- 
perience) tat  the  Management  of  Hedgerow  Fooces,  Fruit 
Trees.  &e.,  and  the  Means  of  tendering  Banen  Land  frult- 
ftil.    Lond.  8to. 

1889.  Strickland,  G.,  Esq. 

A  Discourse  on  the  Pbor  Laws  of  England  and  Scotland, 
on  the  Poor  of  Ireland,  and  on  Emigration.   Lend.  8to. 

1889.  Trimmer,  JoskMia  Ksrbj^. 

Practical  Obserrarion*  on  the  ImproTcment  of  British  Fine 
Wool,  and  the  National  Adrantaoas  of  the  araMe  Svacm  of 
on  the  Saxon  and  Preach 

ISaa  Anm. 

The  library  of  Useftil  Knowledge;  FUmcr^ Series.  8to, 
IS  numbers  to  January  1,  1831. 
18901  Jennings,  James,  Esq.,  author  of  the  FamHp 


Cffdqpetdia,  &o. 
A  I^aetloalT 


Trertlaeon  the  Hlftory,  Medical  Propeitle*, 

and  CnltlTatlon  of  Tobacco.    London. 

183a  Berry,  the  Rev.  Henry,  an  extensive  farmer 
in  Worcestershire,  and  understood  to  be  the  prin- 
cipal proprietor  of  the  British  Farmer's  Maga. 
9»ne. 

ImprsTCd  Short-homs,  and  thdr  Pretemlons  stated ;  being 
an  Account  of  this  celeteated  Breed  of  Cattle,  derived  from 
authentic  Sources :  to  wnlch  Is  added,  an  Enquiry  as  to  ilte4r 
Value  fiir  General  Purposes,  placed  in  Competition  with  the 
improved  Henferds.    Land,  pamph-  8vo.  Xd  edit. 

189a  Brodigan,  Thomas,  Esq. 

A  Botanical,  Historical,  and  Practical  Treatiae  on  the  To> 
baeco  Plairt,  In  which  the  Art  of  growing  and  enring  Tohaooo 
In  the  British  Isles  U  made  flsmtliar  to  every  Cnacity,  as 
deduced  fkom  the  Observations  of  (be  Author  fai  (he  Unlsed 
Sutes  of  America,  and  his  Piaotioe  hi  FlcM  Cohivaihm  fai 
Irelend.    Lond.  Svo. 

1830.  Dsvey,  John,  Esq. 

Observatlans  on  the  Disease  whidi  has  laMy  been  so  df> 
etmctive  to  Sheep,  called  Bane  or  Coath ;  partlcnlarising  the 
Caasa^  and  mtnulely  describhig  the  Modes  of  effecting  ha 
Cure;  and  pointing  out  (hose  Means  whliA  ought  to  be  adopCid 
'  iu  Recttzrsnoek    Bath,  pamph.  8voh 


Sect.  II.     BibUogtaphy  of  AgncuUure  in  Foreign  CoutUries* 


7899.  Numerous  yrorks  on  agriculture  are  published  in  the  French  and  Ocrnuui  langi 

Very  lew  aigricuiiumt  uuu&e  iikvc  ucvu  pnntvu  iii  uie  l#uu;u,  neiuwii,  uwatfmu,  owcuumi,  rutufi,  o|MMiiau, 

or  Portuguese  languages,  and  scarcely  any  in  those  of  Russia  or  Hungary,    we  shall  noUce  the  principal 
French,  German,  and  Italian  works,  exclusive  of  translations,  and  add  a  few  American  bookn 


7899.  Numerous  works  on  agriculture  sin  pubusihea  In  the  French  and  German  languagea,  and  a  oon. 
iider^ile  number  in  the  Italian  }  but  a  great  proportion  of  these  are  translations  from  British  authors. 
Venr  few  agricultural  books  have  been  printed  in  the  Dutch,  Flemish,  DaoJUh,  Swedish,  Polish,  Spanish. 


SuBSECT.  J.     BibUography  of  French  Agriculture^ 

790a  Of  French  books  on  agriculture  we  have  given  a  selection  only :  those  who  wish  to  see  a  complete 
IIM  are  referred  to  the  BOdi^aphie  Agronomique,  Paris,  8vo  ;  in  which  are  given  the  titles  of  upwards 
of  8000  works,  including  translations  and  books  on  gardening.  A  general  idea  of  French  culture  in  all  its 
branches  may  be  (>btained  fl-om  the  Nouveau  Cours  Camplet  d^ Agriculture,  16  vola  Svo  (edition  of  1881.  )> 
compiled  by  the  members  of  the  Section  of  Agriculture  of  the  French  Institute,  each  of  whose  names  are 
given  to  the  articles  he  contributed. 


15891  Btienne,  Charles,  et  J.  Utfbault,  physicians. 
Etienne,i>.  Stephanus  or  Stephens,  In  the  beginning 
of  the  sixteenth  century  published  various  small 
tracts  on  Gardening  and  other  rural  topics ;  and  in 
1589  he  collected  them  together  and  published  them, 
under  the  title  of  Frmdium  Rustieum,  treating  of 
g»rd«ii8,  trees,  vines,  fields,  meadows,  lakes,  forests, 
orchards,  &c  Having  married  his  daughter  to 
LiAwuIt,  they  afterwards  studied  agriculture  con. 
lOlntiy,  and  published  the  Maison  Rustique,  the 
modem  editions  of  which  are  still  the  most  popular 
agricultural  works  in  France. 
1.  P 


t.  L'Agrieuitttie  et  Majaon  Rustique.    Parla,  hi  4(o,  1570. 

1569.  Hesaon,  Jacques,  of  Dauphiny. 

De  I'Artet  Sdenoe  de  trouvcr  surememlesBanx,  Sources,  et 
FsDUlnea  cech^es  sous  Teire,  antiement  que  par  les  Moyens 
Volnlras  des  Agrlculteuis  et  Architectes,  in  4to. 

iSSSw  Hegemon,PhUibert,  a  lawyer  bom  at  Cha. 
Idkis^ur-soane.    Died  in  1595. 

La  ColoEabUre  et  Maison  Rustique,  contenant  une  Deicrip- 
UpD  des  Donxe  Mob  M  des  Quatre  Salaons  de  I'Ann^,  avec  En- 
Htenement  de  c«  que  Ic  Labooreur  doit  fUxe  par  chaqus  Mote, 
lawlifln  8to« 


leOO.  Serresj  Olivier  de,  the  Lord  of  Predel  in 
Languedoc.  He  was  bom  in  1599,  and  died  in  161% 
at  the  age  of  80  years.  He  was  employed  by  Heiu 
ry  IV.  to  form  a  plantation  of  the  white  mulberry 
in  the  garden  of  the  Tuilleries ;  and  he  is  generally 
considered  as  the  father  of  the  culture  of  that  tree 
in  France.  He  published  a  great  many  useAU 
works,  the  principal  of  which  is  bis  Th4$tre  d'Agri- 
«•' '-r,  thr  ITr  r  ndition  of  which  was  published  in 
16'  .  .    .i     !    _  L    in  1675. 

I^-  'r.*u^itii.^  d'Aiir..  ^iltare  et  Mesnage des  Chemps.  Paris, 
snAEl  ^vn.  An  ipnkri^  editicn in  t  vols.  4to.  with  vohunla* 
on  S'qtn,  BUfd  A  hi«£  erlcal  Introdocdon,  In  1804.. 

fhi^li»Krniv  4  in  tenant  la  Meniere  denourrtr  les  V«nh 
SoiE  K  die  -    A  <«r  dt"  twiles  Figures.    Paris,  In  4to. 

lt^L4,  Lt^huii,  Barthelemy  de,  valet  de  chambre 

to  Lc:liiJ  XiU. 

t^  F«K^  dd  CilwetsoBMr  UOralncde  Marien,lestfl«verct 
rqtlinitfcT,  i!<iaverHr  let  Vers  k  Sole  au  CUmat  de  Frsnce. 
ParLi,  In  litma. 

}m7.  rintt^  Kite,  a  learned  proftssor  at  Bour. 
deaun,  author  of  s.  work  on  land  surveying. 
Ia  MaJaw  Ch«m|>«Ac  a(  Agilcnltuxe.    Parti,  In  4ia. 


Book  I. 


FRENCH  WORKS  ON  AGRICULTURE. 


^215: 


166S.  Failm^  CJUirles,  son  of  a  phyticUn  of  that 


Traittf  dM  ToutiM  Combofltiblciu    PuU,iB4to. 

1703L  U^«r,Lo«j«,bornl658,diedinI717.  In  the 
latter  part  of  hU  life  he  seeou  to  have  been  a  book, 
•eller,  or  an  author  by  profettioa 

1 .  DictkNinalf*  CMninil  dcs  Tcmm  propra  k  VA  gricoltor*, 
vime  Icon  IMflnltloitt  «t  Etyiiiolofiiciu  JPui»,  >n  Uroo. 

t.  La  NouTrilc  Malaon  nuMquc,  aa  Ecmtomic  G^n^nlc  d« 
BlMsdcbCampMii*.     Parte.  V  voU.  in  4to.  17&A. 

S.  L'BeoiMiBtooWiintodtUCMaiMHPM.oa  Nouvdto  Mai- 
coBivaltou**    1761L 

4.  Kaarma  Biwtkm  d'Agricwkv*.    3  vols,  la  iro.  177&. 
174a  Bmcher  d'Argit^  Anttmme  Gaspard,  advo. 

cate  and  author  of  aome  works  on  juritprudence 

Codt  Rwal.  ou  Bhxfom  at  Mglenwm  conMroant  lai  BI«M 
da  la  CaaoMgn*,  S  voU. 

174ft  Rlcumkr^  R4n4,  Antoine  Ferchault,  simr 
de.  a  learned  naturalkt,  born  at  Rochelle  iu  16^, 
died  In  1757. 

Art  at  PratiqM  dc  I'Ait  da  fidre  tfclorcr,  an  tootc*  SaUcni, 
daa  Otaaaax  DooiaMlqiMi  da  tooica  £«p««ct.  ParU,  Imprim. 
RoTala.  9  tdU.  In  Itino,  a«cc  fig. 

1750.  Hamei,  Dm  Monaau,  Hmry  Lewis  du^  a 
fiunoua  French  writer  on  Rural  Ecrniomy  and  Vegcu 
table  Phytiology,  was  burn  at  Paris,  1700 ;  died  there 
178SL 

I.  Tnitd  da  U  Cultara  dat  Tcirak    Par.  6  toU.  \^tao. 

t.  KMnMna  d'Asricuhuiv.    Par.  17fU,S«ote.  ISmo. 

5.  TraM  da  U  ConMrratlon  dai  Uraiiict.  at  en  particnUar 
da  TraoMnt.    Par.  1754.  Itoio. 


17t7^  W3i«  Ani^iaui  ta  Tuit  the  Mar^ult^  but  aftcr^ 
With  aLiHruCty,  flndtiif  4Hit  the  cftate  nfl^irbillfp 
lif  friimil  I  he  Marqim  had  died  m  iTTH,  havinir 
lusru-i)  hnrtn^irby  eatabtichiiiif  a  pottrry,  Ther?  \t 
a  tory  \nu-jvii\vi^  RrcQunt  oF  thu  vbit  in  \aimg*» 
Ttmr^  part  1 .  |x  Sy+.  fi  »eq^ 

I .  MtfnoiTi  >UT  In  TM'JHchmKTn,  In  IVtiw. 

».  Vmlqu*  dct  Lh!4Hc]^iik«iru.    1'arU,  bi  llCma.  t70^ 

ITtil.  Uuitint,  Jnli^  J/rt«  Jiu^^^i. 

Dii'iMLiii  KDr  In  ftrmnch^  tf  .'Vcrlrplmr*  hn  ^tiu  ■mtiBj^riuH 
i.  Ik  PtnTljifa  dr  7s  cicmiiKUr. 

171JI.  Xm^-Egitrnti  Limi$  Joirpk  Hffttftiirc  df, 
SFi  o(R<!vf  in  tl^c  ST  my. 

I .  VAtttvnoratmi  Oti  IV^r^  eoinplrt  da  I^IUipw  da  I' Apl" 

Cu1tU»,  «r.      ^  TO]^  k?»  '''H^J. 

t.   BaOSmAs  AEttHBntaUKpiC't   oa    k«(jdKl*  dr*    talAfunUKf  kfl 

17(i^.  Ih'upiar^fit  f.attrmt  ItmiftMt. 
t.  Fr4rwr¥>£ircDiipiB  r AgrtH^OMn  i#,  ou  E'A  piiTitltuTl  rAtutlr  k 
tiA  rmUi  PrlTW  lin«.     P*rti,  111  ISmc 

N  aii3  hrllc  dr  FliD#j  ■¥«:  da  Ed«lj7Lrimi«u  nt  dm  Hvto  HS'^iiu^ 

LMit  ^  I'^u-icitir  pHuuulairncttl  Trir  IMpKultyiVt    Fkifi, 

ITOS-  tj^ffi^i^i  C£mtf#i,  advacattt  and  member 
af  iercrai  (oclrtiet. 

Paya  d^AtniS^_ 


4.  Traltd  daa  Artim  ct  .Xrbiutaa,  qui  a 
an  pWm  Terra.    Par.  1765.  «  Tola.  4to. 

^TrnMcomplatdaaBoMatdciFcMPHa.  Par.  1758, 6  ton. 
4to. 

C  Daa  8amU  at  PlanCatUNU  daa  Artaraa,  at  da  lc«r  Cultara. 
Par.  1760.  4te. 

7.  Hkiatea  d*vn  Intacta  qui  dawora  l«i  Oniaa  da  I'Angeu- 
BMia.    Par.  176S.  ISmo. 

t.  Da  I'Ezploitatlon  da»  Bote,  on  Movcn  dc  tlm-  Parti  daa 
TiUUadamlPoiayM  at  hMitaa  FuU;ak  Par.  1764.  Svola. 
4te. 

9.  MduMlrc  aur  la  Oarmea  ft  ta  Cultura,  In  4to.  1765. 

10.  Du  TVampoct,  da  UConaarration,  at  da  U  Foroadtt  Bali. 
1767.  4to. 

1751.  Desbcii,  Francis  AUramder  Ambert  de  la 
Chnnaie,  a  laborious  Dictionanr-makcr ;  was  bom 
at  Em^e  In  tJie  Maine,  It^ :  died  1784. 

DlcUonaaitv  d»Agricult«ra.  S  vola.  8*0. 

1755.  BUnrt^  librarian  to  the  Prince  of  Cona 

bMd  mr  I'Agrleultara  Modaraa.  Parte,  In  ISmo. 

1755.  TiUet^  du^  of  Bourdeaux.  a  aealoui  agrl- 
culturisC,  author  of  seTeral  works.  He  died  In 
179L 

DUaartatkm  aur  la  Cauaa  qui  CBCToinpt  at 
da  Bid  dana  Ics  B'pte.ln  4io. 

175&  Has^er^  F.  »K 

InMTuvtkn  aur  U  ManUre  d'Adrar  at  da  paHhetlonnar  l«a 
BteeikLalnr.    Parte,  t  vote.  In  IXmo. 

1760.  AUtix,  Pons  Angnstin,  an  adTOcatc,  and  in. 
defatigable  coin]Mler. 

L'Agronona,  ou  DIctionnaira  portatif  du  CuMvatcnr,  S  toU. 
biSvo. 

1700.  Bnek'ox^  Pierre  Joseph,  a  physician,  and 
Member  of  several  societies ;  bom  at  Mets  in  1731, 
died  in  great  distress  at  Paris  in  1807.  He  wrote 
abore  three  hundred  Tolumes  relative  to  medicine, 
africulture.  the  veterinary  art,  and  natural  history. 
A  plant  (Buchoii^nii)  was  named  alter  him  by 
L«*RMtier. 

1.  Lrttra  Mir  la  Method*  da  ■'anrlchir  promptcment  at  de 
camaiiar  aa  Bantdpor  la  CulturS  dm  V^gitaaz,  In  8to. 

S.  Lattrr  anr  la  Blf  da  ^tufrae.  In  8vo.  1768. 

8.Hte(olradca  U 
&c.  in  I«mo.  1781. 


178^ 


pour  laa  UiaROi  Sconomlquaa.     Parte,  In  lltmo. 


Plantat,  contenant  lanr 
ipiaa.     P) 


,    Tli^uiJlr  urTi    llFHH  li-^    11,9  III-,    ri     Iiuitiilji-,    uUZ 

B4U  An*.  I'JTi..  jti  Ji'*ii3ttji.  i;ji.j- 

fi.  Traiu^  dv  U  Vi-cVr^.  oa  I'Art  d<<  uiuTncttna  lat  PolaHni  ll 
I'Kmpiiv  d«  llaoimB.^  pn!cied^  d«  l'lliuui[«  Matorallc  da  oaa 
Anlitiaun^  bi>  I  Jtnu.  1 7  ($6^ 

7.  ]liB«ati«lkin  «iir  U  Hiitpnve  n  la  f^'ol.H«,  tear  Cultara, 
ll#cb«l«'  pnircn  tlrrr  du  t^urrvj  &c.  foL  ITS?. 

Si  Dt^ntaiion  jui  le  l^ochoii ,  ih  Ttri .  1  jHy. 

S.  DtaaHtatlrisn  Dat  k  Lhn  d?  SLb^rk,  \n  fol.  1789. 

10.  [Ksi^n^tkim  lur  U  Taui^ ,  lo  Moieni  l1*  la  prandrew  la 
«k|.  Vim.  ^  ^^ 

ll«  iMiHrtiitlofi  <iwr  1«  TJrixip  d«  la  !3«4«,  In  M.  1799. 

li.  Masurl  TbImc«4  «t  SiBtiiutuiiirv  iI|m  i'loniaa.  ou  IVaM 
daa  Flkum  t|Hi  mtt  proprv*  ^  \iAiTK  tff rmucr,  Avac  la  Manl4ra 
de  cultJTcr  It  Tutiiu: ,  da  ]«  TrmHurr,  ct  dv  jiifar  da  wa  bona 
ElSlHadaiuLi  Soti^rJ,  In  %rry,  ifljil. 

15.  Haoujel  Ttmtorlua  ^^m  Planuct,  ku  ?^vfi.  1799. 

H.  MuivH  VHnj#rirMttrv4l«9  PUmcti  im  S*ii-  1799. 

15.  H^niiiJn  lor  ]#  Bl«  >^  !irnTni«,  m  !e  Hl>j  da  Turqule,  to 
Mlllal  d'Afrtaur^H  [a  I'otmlie  d'AbjisLnte,  Flantaa  Allman- 
caini  HHif  b'Hwnrm  :  In  hto^  \M\. 

IK.  MiUnnirr  fur  la  Manieni  d*  IbrBMrda  Pralrlaa  NatU- 
EBliOp  in  8v«.  IJiOS. 

1760.  Tnrbiify,  Louis  Franfois  HenH  de  Menon, 
Marquis  de,  a  proprietor  in  Anjou,  who  had  been 
in  the  armv,  but  who  retired  to  his  estates  and 
broke  up  ana  Improved  a  number  of  acres,  of  which 
he  published  an  account,  well  known  at  that  time 
ii)  England.    Arthur  Young,  when  ic  France  in 


Fura]*n  danfc  ]« 
II.  Emtl  ma  t 
fSAnA  Majma  '  _    _  ,  _^ 
IbKlwU*,  ^  tIfniA,  As,  I  -m^ 

nm,  VSiJBig  de  ia-Sitii^,  Simon  PhiiiUri  df^  of 
niic«m«,  atawter, 

m  I  tuT*  dana 

i:ttwiii|H|jnc»— -, -     _ 

nrpf  uTi  Tnit4  vii  \m  Cvliur*  d*  la  l^iamr,  du  Trifle,  *<  tin 
SjU.tifuin,ct  unc  Ini*a1*UjuP  mr  rExportuioa  do  Ul«.     Vvrte^ 

1T<^.  Ifarthrzdc  MffrmcH^m^  an  officer^  f«Te- 
tarv  of  (.'mtLsuwT,  and  membeT  of  rartoui  sDdctic*. 
."il^inoirwd'AKTMrwltur*,  «*tt.    H*«» 
17<>k  Durrrg^t  *  pMiuiaii  of  Touti. 


ite  laTaapF  1:  ekT  I»  d'f- 
H  povi  J4  d^TU  n.      La 


l'r»Me*f  iunout  m 
»fllrn:)fent  4^  r  t^Crabi 


daa 


_  _  ^  _   .  ^       I  aimilJoiTT*  tt  ii«  iJcmcDccfl  . 

176^  FraM^it^  KicAoias,  de  K<^^^thAt^Au,  mEtn. 
brr  or  the  Itiilitute,  theSi^iiatc',  l^c.^  q  distingulthed 
inrmber  cif  the  Pari*  A^TtcuUural  Sodety,  atid 
author  ol  nunicimuf  ^lapcn  in  tlipir  mpmolra, 

I.  Avk  am  t'uJtitaUDn  «f  PuDfin^lMrH d*  Tlumpaaulp  tuf 
I'Aiu^JuraliuAdia  Laiim^  Parte.  M^^  An-iil. 

%-  tliMl  «HT  toi  Meffna  de  liiw  It  Parti  k  pitu  mtm- 
Ljijrrui  da  I'KaplfriUChKi  dVn  DmnJihiu'  butni^.  iw  tffinini* 
d'Agn^duUun  p(mrlnpnd»Pftt|MrfvuiiT4.  xVvufirlkliBau-  Etd. 

9.  E«al  anj  La  Nt^ircuJT^  rt  tea  Mojenl  tie  Eiirt  vHtct  dant 
I'limriKlian  fmtillquf  t'KnM!T|iMiiimt  de  I'Apli-ulTiirFf  tu  k 
IaS«t:a«U  d'A«ri#ull«ri  d»  La  S«jna,  Ac  Nvu.  I>kH{. 

4.  Bapwtn  HIT  Ic  Paivc-tianrurrnenc  ilrt  I  harnicvt  f^l  i  la 
SorMIt^  iJlin  d  ApiciJluTvdu  Uf  ikMruniml  da  la  Smt».  Farii, 

■'^-  Tt^TifTtfltn  tlnlVETMl  ft  raluoDd  d'Acrteulturv.  Parte, 
lltnio,  IVM. 

llii^i.  Frifont&in^. 

M4,LMm  HufUfi^c  4  rt^cVB  dt  Ral-iltam  dc  la  rartla  d?  |a 
Prarti:«  ^ulnoiJial*,  coonu*  ppUi  Ic  Nom  ik  C^enne.    t^ti. 

l"rJ,  Tftirrat,  An  ol!ict*r  of  the  royal  rorettf, 
auth«T  of  fUTnu  trafU  011  gAnJeniiig. 

Inrtnii'Uorn  finnSlWl**  «i  fDcra*  d'KntTfrtm  raj  ]« jitrln. 
cJpaui  Oti}ci&  qui  cflncont^t,  la  CuLturr  dai  I'ums^    raS^^ 

rtk  Berirand,  Etif,  a  cler^man  at  Or  be.  In 
Swjtierland,  and  fnttnber  at  varitiua  aocietien. 

1.  Traits  dv  L'lTTiffatIi;>i  cW  PnH-    Itlnp. 

k.  EUmani  il^AfrkuELufTp  Tund^i  wr  l«s  Faiti  n  lo  Rll^  . 
HKinamtniii  A  I'LTi^b    du    l'«3|'l0    da    la    r^lniiai;!]!!^    Ivn. 

1754    Hir/randf  Jfan.  IsrotliCT  uf  EUr  BL 
rsr  I'Hau  rtUliTtmnii  b  i'Kt-uUHMTal*  iUuUqwi,  dm  TtitJli  d* 
I'lrriKjnlLcm  dn  Prf«-     l^jcm,  IVimo. 

ntii.  Dvponi,  cif  VetnDLiili,  formerly  a  membcT 
of  the  rontiituent  ainptnbly. 

1-  l^^irr  Hir  (a  DiilTiftTTii't  ^vi  tr  tsouvtf  tntit  la  Grande  rt 
la  Ftiite  ('u]tu».     So1*tt£>ni^  Kto. 

'4.  Jinirnal  [l'Acni.%Ll|i,irT4  >!Vr«    gr^i,   1766. 

l~6.\  V^dmhfasf^  Lfttiit,  Maiquif  de^  an  amateur 
ci|:»1]1e  grower  and  cicifriiL. 

L' A >t  tlr  cul Lirri'  Icni  >'>Miiiiftrn,  Iva  roirtfTip  rt  dr  &Jr*  laa 
Cidm,  Mkwi  J'l'ioi^dp  N'urmindk-,     Pari*,  iiimc*. 

iTri-l  Sartr^^-Sutii^rt^f  an  oRlcer  in  t|ie  »niJj% 
mnd  *'  ifentilfiDniinc  »er*'aht  "  uftheking^ 

1.  AKTJeulMJTV  niM^irnciKutf^  k  rru|^  d«i  Agrtculteurh 
KfTtnlTf*,  c(  Latn^nniri.     I'"rt»ii  llmim 

i.  Ci*v*  ft^cnplet  d'liKncultuE*,  oa  Lk«u  bdflndfqxiei  inff 

«tATi.   i:iw, 

17(W-  LfiproS'de./a.  Vrrwom-j  Louitj  of  Marsrllla. 

TrviL^  de  ]£  ftaranrt,  du  Macharclui  lUT  (MI  t«  q;iii  a  Hau- 
port  ^  inrtit  Pl«nir.    H'wi, 

l7t>H.   Mttrehand,  .httn  fifnri. 

I««  I  MuMttwna  Chatitp^rd.    t  TglH.  J^rnDi. 

J7riSK  ttiitfiin^  GvUittintf  Ijmis  f^rmanoir  de,  ot . 
Sens,  author  o(  a  work  on  ben^ 

(Muerralkmi  n  Eip«ri«D»t  fBT  dlWHI  FutlM  d'AfiruuIn* 
iurt.    Sm*.  Svi  ^ 
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1769.  CkantnUbm,  a  dqyynum. 

Vina  vne  AiM&e*  ct  Agrtewnt  k  U  Cunpapifc  Mib 
Dbno.  ,     ,         .^ 

17G9L  Le  BrhiC 
Easai  sur  le  Hwru;  ou  ExaoMn  dM.Mof«nt  pnipr«  pmr 

Milbod*  |»dl«  do  bMU  «iuijAiir  Ifs  Cbcvaiu quailoot  v««t 
■ciMtar*    BIO,  f[g, 
nm  Kigaud  di  Vide;  of  Ctest,  In  DauiiMny. 

1.  M*Mta»  •»  JoHBul  dr£XMmtion  tw  1m  Meniii  d« 
nrantir  In  OUt«  d«  U  piq(kx«  dw  Iiuect«et  nouTil!*  M«. 

lb  M-tfmoBw  Mf  ditcnei  ComtruetloQi  m  Tbm  in  Anil*. 

177«.  /IwiAir,  U  p..  mittlonary  «t  Pekin. 
.uS^i?*^  ■"  I'AgricultuT., «  ntr^oMs  (juI  i-y  eoiuaerant : 
?^^S&L^?****  >S^  Ktatt-Lonjr,  iSmpomr  dt  to  Chins  ct  de 
P.  Aniki*,  et  pubUtf  Mr  M.  DHQifncs  Memfan  de  I'AcadZoile 

LnitMB  OrfcnMlcs  an  Cdlton  Rorate.'  Puk,  Svo.  C«( 
MTnge  est  curieux  woa  pin*  iTan  rappoit. 

1770.  a&tnnii,  Antoine,  an  eminent  FVeocb  dw^ 
mift,  wtf  bom  at  SenUt,  1W8  j  died  1805. 
«,*!£»?*«  ■"  'yAifHy  t  oujtocbcrelicii  ■«  U  Netttlw  de 

fctilhi|rodn«tqaiaomSt«rUc«.    VuUihto. 

1770.  iwiM. 

Bn^etepMlt  JSeenomlque,  ov'^iMtiM  mb^. „ 

nmUpu,  ooptwuuit  tes  weillettrei  PwlquM  poar  ftnllber  Iw 
TRiiy^  la  flniMM  ibUuii  de>  Owto,  A^  t  ovmnlmet  Man- 

177t).''A(wier,  Pran^oh,  bom  In  Lyons,  ITS*,  and 
kiU|94  ^^^QQ  liie  89th  Soplqmb«r  17Q8»  during  |he 
ak9a  of  that  city,  by  a  botajbahdl,  which  burieS  hte 
•*'.^'1i""^"*'''!*  **»«  '»"'>•  J'  ^*>«  «>artment 
^II'iJt  ^<^J8ed;  be  beg^n  nU  catwfer  ai  fin 
aoth<ir.  I«  wriUng  In  the  Jkmrmade  iPSttif  W  ^ 
d'HjtUnreNatitreU^  Of  wbioh  Gaftitbier  Da^ottiwtis 
editor.;  We'ttixtoocuriedhfni»elf#rthM8vf*rjtt<A 
f^'f  '¥.^tf^**h?'1'*  the  work  by  >ilch 
he  i»  chwfly  known.,  Jle  onkivatwi  a. Am  near 
Bea^rea,  wMc»  Arthur  Youngs  went  to  seewhcnoti 
hia  loUr  Iw  iPVawfte  hi  '1787 ;  Kit  th^  Abbg  haFfcn 
Itpn  a(KX)uqt  o/f  tbp  Bi?hqp  of  Bcai^res,  who  kept  a 
ini«treia  aomewheitt  new,,  and  <  for  hia.  mora  eon. 
BBodjourtfTtaittni  her.wot  a  road  madeMron  the 

•ionedaquanwif  beAveen  tha  A2>Wand  UieBiahflik 

ftnav  The  AUM.Jik^  all  other  men  wlio^detftot 
from  cMhtnon  pI'acficjfcL.  wailWted  oh  m  a  UnmiC 
and  wild  cuitiT^tOf  I J^  befiaiMehei«yedluilstaQQi 
wl«yAauaaa,4twy  rcpoctad  by  Ma  aeinhbouM 
*K.».i ^^....-  ai. .      -.  W'ljreat 


138U.  Stmikiar,  advocate  at  Vienne  in  Dauphior. 


OnMwtiiiilite^ikcieBa!   ftaM» |a Ulna. jw^g.- 

^2^  *ffl.«»"*«n*nj  *"<>  ™'»*  aubiecta. 
fi^t^hiuiitiin^Atiiietitm;  dK,  Pttli,  te  l«mo.  an.  Ih. 
**!S-  S^!^!S^>r,AntoineAtigu>tiM;  bora  17S7, 
at  Mdntdidiet,  in  the  department  oT  La  Somme! 
one  of  the  moat  dinUuguUhod  chemisU  and  carefllT 
philoeophen  which  have  appeared  in  France ;  author 
of  a  great  number  of  work^  and  co-^nefator  in 
many  othera,  aa  the  AmtaUt  dc  Ckhi^Iiommtm 
Ctmn  d'AtnfiaiUmre  :  he  ia  mayor  of  Enghiea,  and 
haa  a  email  garden  there,  laid  by  aometo  be  taote 
-•-hly  stocked  with  rare  planta  than  any  other  in 
rope  of  its  sixe.  (See  Eneue.  of  Gard,  p.  1119.) 
•  Rcchardict  cur  lea  V^r^Uu  N«anlwM»  qni.  danthi 


that  (he  ja¥ed'  hto  lAneyaML     He 
mant'woft*,  tfhiifttfftitt  agrt«to1tt»ft  ' 


toOafca;«t 

valwtlolkti . ... .  _ 

B£Lf2r!L.!^5^  ''!£"«J?^»*^  BTileriqw,  Pnd<i^. 


wm^^&: 


^fM- 


French  miscellaneous  writer,  waa  Mra  af 


for    ___ 
volumes  of 


jkj^fj^'^*?^*^**^^'!^  'i^l?  ^J«i*  «W  tu'n 


um^»ipibclaMen 

!%'foa»^^d»c#..de 


^:aisasw 


tis  great  work. 


1774.  LenmgejfM,  friar  of  the  order  of  Citeauzv  in 


ipa  J<*M<^.  iiii*«rt  PpmL,  a  Wbrariao  ip 
Pans,  Md  mentbwr  of  the  legi^onof  honour. 

jJSS^XvT*^  ^  obambn  to  tbe  queen  of 

t.  AttowrUVIinMkleeVliMetkiTflnei.   laS^irSd 


richly  stocked  with  rare  planta  than  any  other  in 

"     Ene^.i  '^  

_        -— .^JUb«  Nei».. 

\^  de.Diietle»  pcuvwt  nmplMeK  kti 
rem.  in  8tq. 

-L^K'fficf  ssr- "~*  "^^  "-"^ 

•n.  siU 

P»pR  k  Vk  S«Mncnca.    Inp.  nar.  178S. 

A.  MdmolnittrUComenradoiictl'U^vedBeBMedeTw- 
qote.    Ji«3Rleiuu.  in  Svo.  178S.  " 

8.  Memoirs  Mr  laSenslllci,  1790. 

7.  Mdmab»iarUNuuisctlaMial*Mde>Bnfpak   1791. 

9.  TniMnrtatFomnesdeTWTS^Itt»«ie.  T795. 

|A.  4«to SUV  toORUBrs at  ImUaw*  ilis  riisiieii * Twa^ 

n^-tof-MrW.  engineer  tblk>OltXyi.  , 

uished  patriot,  founder  of  various  uaefhl  ii 

ons,'  and  aiitnorioTinany  pKijeeCafbr  Hie  p^ie 

advantage,  whfdi  have  been  carried  hitd  eflt^yttlk 

sucfseift  ;•  author  «f;and  oiMperator  in,  anany  «£»• 

noMical'ptttiltdAtkma.    •    ^^  ».-'~^ 

1788.  Parmentier,  Deyauil^iasidkalMiB.  Ba0<lT»li, 

1784  ZKiMtf^  'CteA^ta^  of  fioQtnpimF  where  he 
cufttvittt  Mil  6wfi"eAate  df  CouMMpkid  hafptd^ 

|x uiL Auiki-isuftVu  •*■.  .1,  ......  ^1 ;     ,..,  ,1  0 

;  Mto^iM  nv  I'AnicuItare  dn  BoolartaOtabrct  diaCauMti 

!SS£ViKftiteili4f(nfc«nula^im'i^^ . 
da,  Wiv4aT«abp.  &&  Vat^,  ^  6^'  • 
178&  ArvAyvjLcA  He. 


lir«*a»MdauMr 
Amoreiu. 


xBaJSnaii 


vrnuv  a  phfilobin  at  Montpelii^. 

'ative  assembly,  of 
and  author  of 


8f 


K^BMlsdaCaMen— rl    Bt^fclnitp.  17W. 

1789L  CHqyoitlttermuske,  of  Rhetnu,  inapector  of 


ttontnnantai.anA  author  of  a  nnmfaMr  cf- papers 
ihe'Meniois*  orth«  Paeia  Agrteukttial  6o5nty. 


'■ismi^fflfiiffcf-w 


>  Moyens  dwOsMSrcr 
dck  Juuins|l0v  dei 


PemnM^d»>tfim Knteu.    Piwl^e  ^te. h^gTo. 

178%  'rdnenni,  "^  FenUle,  P.  C,  horn  nit  l^ressek' 
and  condemned  to  die  by  the  revoh«tlonai:f  tribwitu 
at  Lyons  fa  1794^  a  x^oos  agriouttnrhtl^  $pd  mitdl 
rgfpertftd- 

•tnr  letCsuce  d«  la Monallftf  Oa  VtiMia'SSnS'SSt 
Ljm»,tn  two,  flft. 
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t.  Obau  r«tf  w  wr  )m  WUm^.  8«o.  1798, 

3.  (Emwm  (TAjfflcaHura  dtViirann*  Ptaiite 

iil*f«  Parts* :  Mimolxm  m  EzpMcnoM  mu  t'Agrtcuitnre,  ct 
MRicaiUtetOMirt  Htf  U  CuUu*  ct  rAmAUoratian  d*  Term, 
UDcw^hraicm •(  U Culturt 4« Kuqa « d« Mtnk, taCul- 
Ou«  M  rUu(*  du  Blank,  &c.  Hvow   IMM. 

17U0.  Co//«,  L..  a  prieit  of  the  oratory,  author  of 
tome  mcCcorologtcal  tracta> 

1.  Lafoiu  4*mmtMtnt  d'Afgiknltmn,  par  ITiiimIw  at  par 
RfeoDM.  k  1-t'Hfla  6m  Bafcrn,  avwe  ua  Sulla  da  Oaaadam 
aarl'.\ciicMlturc.     Iteio. 

t.  CaffehUmc  h  rUuga  dat  HiMfai  da  la  CampaRM,  Mr 
iaa  Daiurrn  auzqaeU  laur  Saatd  cC  laiir  Via  aoot  a«poa<i,  &c. 
Itmo  1V99. 

179a  Dubout  J'  B.,  author  of  an  interetting  me. 
nioir  on  the  hay.forkt  made  of  the  forked  branches 
of  the  nettle  tree  in  common  use  In  the  south  of 
F^Dce. 

PWullla  d'ARTicQlture,  d*Ecoiwini«  Rwraia  at  Demartlqug,  k 
VVviife  daa  IVoprUtAiros  he  4to. 

1790.  Maytit  F.tiennr. 

IkMmalra  «ur  la  Moycm  dr  matti*  m  Cnltai*  la  ploa  Arant- 
apwa  ks  Terrains  lac  at  aridca,  prindpalaaunt  oaox  da  la 
Chanpaanr.  Rto. 

17yi.  Abeilir,  P.,  of  Touloa 

OtMflTfatiaiH  dc  la  Roci^U  d'AjplrttlttaT*  nor  U  Qucatian 
aatvanta,  pratKM^  par  Ic  iViinittd'Acricullui*  ct  dc  ComincTo* 
da  I'AMfnbCiaNaiiaajle:  I'Umcc  das  Domalim  conniablc 
«K-1I  utile  ou  nofi  au  Kroffr^  de  i\\Kr1culuua  ?  Svo. 

1791.  Lamotgmm  MalesMrrbta,  Chretien  Guii. 
laumft  a  statesman,  bom  at  Paris,  17&1 ;  guillutined 
1793 :  he  was  esteemed  a  patriot,  a  man  of  correct 
morals  and  elegant  taste. 

Idtfas  d*un  AKnculti-ur  ratilote  tar  l«  D«fr)chemont  dci 
Terras  Inrultes  »^hrs  et  maUtres,  connues  aous  I*  Nom  de 
Landca,  Garrlinia,  G&tinca,  Prichas,  &c.   8to. 

1191.  PatUet. 

Instnictions  lur  la  PUnudon.  la  Cnliure,  et  la  lUcoIta  du 
Houblon.    Sto.     a  tr«iulation  from  the  EnxlUli. 

1791.  T«j/tT,  Henri  Atexandret  professor  of  agri- 
culture and  commerce  in  the  central  schools :  he 
has  paid  great  attention  to  the  Merino  breed  of 
sheep,  and  the  Angora  variety  of  goat,  of  which 
government  has  put  a  large  stock  under  his  care. 

1.  Arts  aaxCultiTatctti«,aur  la  Culture  duTsbac  en  Prance. 
PubUtfe  par    la  8oci«ttf  Ka3a.it   d* Agriculture.      Paris,   in 

t.  Jaumri  d'Agrlcoltwe  k  lOJiaiie  das  UabltsM  d*  la  Cam- 
BMna.    8to.  1791. 

'  f.  AMudasd*  PAffiicaltwe  Pran^sa,  par  MM.  Teasicr  and 
Baa.  Ik  numbcn  annuallj,  amountii^  00*  (1890)  to  several 
volumas8TO. 

4.  InaiructI 
Champs  et  las  MuloU: 
Stfricmr.    8to. 

b.  Mdmotaw  tor  rlmporutkin  k  Prance  das  Ch««iat  k 
4e  Duvet  CacbenMre.  8to,  pp.  3V.  Pari*,  1819. 

I79S.  Cointcreaug,  Pranfois,  an  architect,  but 
more  occupied  ai  an  author. 

1.  AachMectura  Rorale,  Ac  Parte,  fai  8to. 

t.  Conn  d'Arehkactava   Raial  Pratiqua^  *e.     8to»  avac 
flgfoes,  179S. 
^  Las  Ertauade  man  KUdc  snr  rAcrtcnltara,  179S. 

4.  Almanarh  pcrpMnal  das  CulUvatann.  Paris,  fas  Itmo. 
17ft> 

5.  Nooeam  Traild  d'Eoononale  Rorale.  Sto.  1809. 

6.  Daa  nouveilas  Bcrnrtss,  de  ca  (pii  las  oooaUtna  boanat 
•I  l»is  talularaa.  8*0.  18fi6. 

~    ~  ..      —  ^  Canatnictlona  das  Palaan. 

"      '     Palalm,  avao  U  Ala- 


sor  las  Moyens  da  dAruIra  lc«    RaU  dca 
InloU:  pubUte  par  Ordre  du  Mlntrtre  da  rin. 


7.  Das  DOB«allaa  DIspaaltlana  at  Cam 
daria^  at  das  Mvrana  Ja  nwltipUav  las 
iiMrad'SlawlaBOiaMaa.&c.  1805. 


t.  BeoladrARhltactnia  Rorala.   Ijans,  la  8eo,  aa  U. 

9.  La  Pome.  In  4to. 

10.  Noa«aau  Mnr«  de  Tmassw  solldes  eC  durables,  at  ml 
aipisiint  de  eetta  PraAwkai  de  Mal*teux  qu'oa  j  emplole: 
OoTiMie  utile  k  tous  las  Pays j  prtedpalcmant  aus  Archfiacta, 
li^ldDlcarB,  Mavom,  at  tooa  PrapsMtalras,  Agana,  at  Permian. 


._  1805. 

11.  TraM  da  randan  PM  das  Romains,  Ac.  TraM  qui 
ladiqM  lea  QaalMsdas  Tcmi  provraa  an  PM,  lea  Bndufts, 
*o.  TraitdaurlaaManubcUimet1aaMaisoaadeCampMna> 
Traitd  oui  amcljpie  le  nouvaau  PiStf,  U  MaaiAre  de  la  flifaelon 
d«  PbdaLdca  fidRcs  ct  da*  Primas.  Sto. 

iT^kBeiair',  J.  P.  JuUenne  de,  an  engineer,  for. 
Bterly  in  the  senrloe  of  Holland  and  Prussia ;  he  has 
written  also  on  military  subjecta. 

M^moirt  sur  las  Mojrens  de  panrenlr  k  U  phu  arande  P«> 
ftctkm  de  la  Culture  M  da  la  Sopprewion  des  Jarbarak  8to. 

1791  Bertrand,  inspector- general  of  roads  and 
bridges. 

ATfa  Impartaiat  tmr  I'Beonomlt  Politique  et  Rurale  des  Pajra 
dc  MontMoas.  et  sur  to  Cause  et  lea  Kft^s  PrqsnariTas  dQs 
Terrene,  &c.  Paris,  in  8to. 

1791  Pbntalardf  Jean  Franfofs  de,  of  Lorrain. 

Prindpc*  rsisonnfo  d'Aipicttlturc.  00  I'AplcultnTe  ddmon- 
Me  par  las  Prtncipcsda  leChimle  Ec9namiqu«k  d-BprAt  lesUb- 
aarrations  dc  plnJcun  8aTiinA ;  OumiKe  otadult  en  Fran«aia, 
ear  la  Venlon  Lattoe  de  Jean  GoitSLhalk  Valerius  de  Siock- 

179*.  HuMTd,  Jean  Baptiste,  veterinary  surgeon 
of  Paris,  and  Inember  of  several  societies ;  Madame 
Huzard  is  the  principal  agricultural  bookseller  of 
Paris,  as  Harding  was  of  London. 

1.  Essal  sor  lea  Maladiaa  qui  afnectaat  las  Vacbas  lalti*m  des 
Mfcihiaisde  Paris.  Sta  .   .^. 

8.  Comta  landu  k  rinatltat  de  laVente  des  Labws,  et  dc  161 
Bitaa  du  Troupaaa  Nattoaal  da  Rambouillat,  Ckita  m  |«airial, 
aa  is.   4to.  1801. 

8.  Comta  rendu  k  la  Claasc'daa  Sdanoea,  Matb^matiqna  et 
lol  NsUonal  dca  AmtfUorallana  qui  se  fbnt 


Pkyitqaa^del'Inatitall 


da  cella  de  Bdtas  k  Laina  at  da  b  Vanta  qui  a  ea  1 
pnblal,anxl.   4to.  1803. 

1791  Pr^mdettm-CMemilfy  Eugene. 

D<*  Hales  evMidtfrScs  coome  CUtuna;  de  I 
at  das  Mojrcns  de  les  obtcnir.    8to. 

1795.  Ceit,  Jacques  Martin,  member  of  the  Insti. 
tute,  of  the  Paris  agricultural  society,  &c 

*    Annnalxe  du  CaltlVaasur,  00  Rtfpatolra  uniTanal  d'Affri- 


;  de  laars  Arantagea, 


<.  ATis  surUaR4coltesdesjKrafaia,publldeparlaCoBaeil  d' 
Afl^calture  du  MInlalSre  dc  rlntdrtnir.  Parte,  In  Sto.  an  t1. 

3.  Iratruct;an  sur  las  Kflkte  des  Inondations  ct  Mbardcmena 
das  RlTiSna,  lalatlTanMnt  aax  Prafalia,  aux  lUcoliaa  de  Poina. 
Sto.  INOlt. 

1797.  Ciiberi,Franfois  Hilaire,  bom  atChAtelle. 
rault,  in  1737 ;  died  at  St  lldefonso,  near  Madrid, 
in  18U0,  when  in  search  of  a  flock  of  merino* ;  a 
man  of  great  leal  for  agriculttire. 

1.  Im'.rurtion  sur  les  Momu  Ics  plus  propcea  k  aswrcr  la 
PropanUon  de»  U«tca  k  l.«i'nr  de  Kace  &Empmi  nc,  et  U  Con- 
■crratian  dc  crtte  Kace  dans  loule  sa  Puret# :  puUi^e  par  la 
Const  il  d' A Kricul lure.   Hro. 

8.  M^moirc  Mir  U  teute  du  Troapcaa  National  dc  RambouU- 
let,  la  Vt^ic  de  scs  Laines  et  de  ses  Productions  disponiblcs. 
4to.  1797. 

9.  Rcchcrchea  lur  Irs  Esi^vTs  dc  Prairies  arilficidles  qu'ea 
pcut  cuitivcr  a  tec  le  plus  d'.VTantaflC  en  Prance.  Pans,  in 
linio.  1799. 

1798.  Jtarb4  Marbois,  of  Meta,  who  filled  various 
civil  offices,  and  was  a  grand  officer  of  the  legion  of 
honour. 

1.  (  ul:arc  du  Trifle,  da  la  Luicine,  M  du  SalnfUn.  Metx, 
inSvo. 

t.  La  Ricbcase  des  CnltiTatann }  ou  DiRlop.ues  cntre  Bei\ia. 
min  Jachdrv*  et  Hichard  TrMle,  Labowrrurs,  sur  Bs  Culture  du 
Trifle,  deULuxeme.%tdu8alnfota.  Sta  18U3. 

ITga  Ijisteyrie,  Charles  Phiiibert  de,  member  of 
various  literary,  philosophical,  and  agricultural  so. 
cietics,  an  active  patriot,  and  zealous  philanthro. 
pist 

1 .  Traits  des  B««m  k  Lalnc  d'Esnanne ;  leurVoyages,  la  ToBtBk 

LoTage,  ct  le  Commerce  des  Lalnea,  les  CauMsqui  donnent  la 
Incase  aux  Laines :  auqud  on  a>mK  i'Htetoriqae  des  Vo^agaa 


que  ftmt  les  Moutons  des  Bottches-du-Hh6na,  et  ccux  du  Hoj. 
aurae  de  Naiiles;  l*Orlirine,  le  8ucote,l'£tat  actuel  do  Tioa* 
paaa  da  Raroliouillet,  et  les  Mojrcns  de  propafcr  et  de  oeaaar- 


Tcr  la  Race  E^pacnolc  dans  Uwte  sa  Ptti«t4.    Sto. 

S.  UiMolie  dc  Plntiuducticn  des  Moutons  k  Lalne  Ana  d'Es- 
pofCne  dans  Ics  diren  £uu  de  I'Europe,  ct  au  Cap  de  Bonne* 
Esp^rance;  Eut  actuel  de  ccsAnimaux  ;  difWrentas  ManMras 
dont  on  les IMn, les  ATanUM(c«  qu'en  retlrent  I'Asricultnre,  lai 
Fabrtqucs,  et  le  Conmieroe.    t  toIu  in  8*0.  1803. 

8.  Mtfniolres  sur  ditltfrcns  Points  d'Economie  Rurale^  Parte, 
an  Tlii. 

4.  Du  CotonnkT  et  de  aa  Culture,  ou  Traits  sur  le  diTaras 
"Bmpkem  de  Cotonnlara,  sur  U  Poa>lbiUt4  et  les  Mojrcsis  d'accll- 
malar  oat  Arbuata  en  Pranc#,  sur  aa  Culture  dans  dlfftinas 
Pays,  prlndpalament  dans  le  Midi  de  I'Europe,  et  sur  las  Pro. 
prMtds  et  las  ATantitgei  Econflmiqucs,  Industriete,  ct  Cooamef- 
«Baux  du  Cotoa.    Parte,  bi  8to,  otcc  Planch.  1808. 

5.  Collection  de  Machblc^  d'lnstrumcna,  &c  emplogrdi  dans 
rEoononia,  Rurale,  Itanaaiiquew  at  Indurtilale,  d'apris  tea 
Daains  fUte  dans  diTcnaa  Parties  de  rEurope.  STote.  In  4to. 
too  Planchaa  aTac  Texta.  Parte,  ISxa 

18U).  Dueouedic,  a  great  bee  master. 
Notice  aur  lea  TourMeres,  ct  sur  U  Meniere  de  les  asploHar  i 
aTso  I'Art  d'en  cr^cr  dans  toutaa  tes  PronWtA  Rntatea.  pour 
aara»anterUi^ianUi«daa£ngratectdasCombusUbtes.  Idaof 

1800.  F^bre. 

Biaal  sur  U  Tbteia  dasTarma  at  des  Rlri^ras,  coaUnaat 
las  Mojcns  les  plus  slmpUa  AWta  amp4cher  les  KaTam.  d'en 
itftrfcir  le  Ut,  et  d'oi  (kdlltar  la  NaTl«a<loo.    Parte/^  4to. 

180t  Dralet,  of  Toulouse,  Director  of  fttrests, 
member  of  several  socieUes.  In  1810,  his  Afole. 
ealeher  had  gone  through  nine  ediUons.  {Bibtiog. 
Agrottomique,  315.) 

L'Art  du  Tauplar.  Sto.  ^  ^  ^^ 

180L  Lacoste,  of  Plalsancc,  profefsor  of  Natural 
History  at  Clermont-Ferrard,  and  afterwards  of 
morals  at  Toulouse. 

Onalqnas  Obeerratloaa  oonccmant  rAgricultora  daaa  las 
Montaanes  da  Department  du  Pay-de-DOmc.   Sto. 

180£  Daubenton,  Jean  Louis  Marie,  bom  1716; 
died  1799,  co-operator  with  Buffbn  in  the  compos 
siUon  of  his  Natural  Historv.  "  Buffbn,"  says  Cu- 
vier,  **only  listened  to  his  imagination,  while 
Daubenton  always  dreaded  the  influence  of  that 
faculty  of  his  mind.** 

Instruction  pour  tea  Preprirftairca  de  Tronpakux,  aTee  d'aa- 
tias  OuTraffM  sur  )m  Moutons  ct  sur  Iaa  Lalnok  A  poaUtu. 
mans  work,  Sto. 

1802.  frontage  He  Feugre,  C.  Michel  F.,  veterinary 
professor  of  AUbrt,  and  author  of  many  works  on 
his  prolbssion.  ,     ^,         ^..     .  ^     . 

Dm  Chcnlltei.  dca  ATolnca,  ct  dca  Moyant  d'napCcbar  Icur 

1802.  Picie't,  Charles,  of  Geneva,  one  of  the  con. 
ductors  of  the  Bibliothvque  Britannimte. 

1.  Pelts  c«  ObecTTsttons  coaocmant  U  Race  dca  Mtfitaoa 
d'Ecpasne  k  Latae  superfine,  et  les  Croteerwnv  >iyo. 

8.  ^elques  fcitoconcernant  la  Race  daa  MMnos  d'Espaitn^ 
k  Lahie  superfine.    c;en*Te,  in  8to,  fig.  aa  tIM. 

3.  ComiMriMm  da  trotaCbwroas.  Sto,  pp.  188.  xtcc  planche. 

1801^  Kaueh,  F.  A.,  engineer  of  roads  and  bridges. 
Harmonic  h)dro-r*g#tale  et  M«t«oroloRlque,  ou  Rocberchet 
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Part.  IV. 


mcrlmUi 


IfMtns  d»  Mokr,  awM*  iiM  Fnrtta*  te  INr*  d«  TcmK^ 
•c  la  MruIjuU*  dm  SatooH  po  4»  VtaMMisii*  rain«- 


—     u  ta  Sto. 

180a  Dfpradt^  i>.,  archbishop  oTMnlines,  almoner 
to  Nap^  Bonaparte  at  Wanaw,  and  riaca  tnerettOT- 
atioD  of  the  Bourbons,  author  of  varioui  political 
works,  which  have  eaccltad  considerable  intacesc 

1.  De  I'Eut  de  la  Cultura  en  Pnuec,  «t  de  M*  AmMiot- 
attoBS*    X  vdIb.  Id  8to> 

t.  Vqyaat  AftwiiiialniM  «n  Aa«4«vn*  Parii*  Bve.  lStt< 

1803.  Dtmrches,  Ckeartes,  member  oT  sareral  so- 
cieUes. 

1.  Trait*  des  PralilM  et  du  lean  Tnlitatloni,  In  8t6. 

X.  Ap«r£a  Gtafoal  do  F<n«te.  «  vols,  in  Svo.  an  aUL 

1808.  &«kr4r^  AndrS  Loult  Etprtf,  member  of  lere- 
nl  societies. 

L'ARrfanilnr*  dn  Midi,  ou  TpfM  iTAplcitftun  pmm an 
Dteartmcm  MMdkmaitk|  dee.  muwaiM*  t  tdIs:  b  Itno. 

Introctloiw  mr  I'Bcoiwmie  Bunte  at  Dogacrtique  a^  HaM- 
eamdMCampagnM:  pubil«a  par  1«  SoclAttf  d'Aartciiitwa  du 
DtfpaitenMBt  da  Dna-S«rrcv  Sro. 

l8()5.  ilfj{o^,  member  of  tbe  Agricultural  Society 
of  Irre^. 

BCtn  k  Lalne  lna]||*n«  tebU  k  la  MandrU  da  Chira*,  Dd- 
INUttanwnt  de  U  Ldre,  at  lor  las  Fngrte  d'Asica^uM  doas 
eeJ)onuliM.ln8vaw 

1805.  ToUard,  Qmtde^  member  of  various  socie- 
ties, and  who  visited  most  parts  of  the  Continent ; 
afterwards  a  nurseryman  near  Paris,  and  finally 
a  com.merchant 
^^^Adfl^^Maux  qai  ogmpoMnt  rAsriooUareda  I'Bmpire 

185&  ^ZoKof,  meiAber  of  Iha  AgvSMltand  Sodetf 
oftheSeiiSS.  ^  ' 

1.  MAmab*  mt  ««•  Pradvitt  da  TaptawnhDcr,  twnpafla 
avaecaaa  ds  la  Laasroa,  at  dapluleBn  ftaeteeil^^vmlneiuaa. 

S.  AanalM  da  rA;(r{cuUus«  Prancaiw,  cootenant  das  Obaer- 
nttliMtt  at  det  Mttnolra  mr  taotes  le«  Pkrtte  de  I'Agticul 

ISOa  ZaMM,  Cft.  J.  A/:  ' 
D«  PtaitiaaatUWeBca  «Btd  atdlllTari  dalaNoarriUm 

Tlraas  daOan«ve.  2a  adit,  rcrlttf*  ct  comldtodilffiieni  auf- 
mantte.    0«n^a,  8vo,  pp.  53v. 

1807.  Gafon  Dv/bur,  Afor^^  Amuutde  JMn»e. 

mgdoooain  Hiiral  Raiianii«» dam  l«Bu^cai  traifa la  O^taU 
to  PlantM  PrdMrraUTaB  at  GnasiTeadci  Maladiaa  daa  Bfea. 
tlaux. 

1807.  Morel  de  Vind^  peer  of  FVanoe,  a  proprietor 
of  a  beaatifully  situated  esUte  near  Marly,  in  th* 
neighboartio6d  oTPhHt. 

1.  lll«roolx«KTrHiae«aPa*it«dasLaiiinM«riiw«dePtanc* 
at  dai  Laliwa  MMnoa  d'iSipame.  Mi^TSraiMHilte  IMalnlMe. 

3.  BMdaur  laaCeMtowdkiMBMnlai  Eaaaaintoiiat,aoiiSaMmt 
'?*'*.''?S!?*^P»  ^^ff**!'  D*»U*.«»  WAAabUa  anz 
plus  ba«  Prix  paHlblet.  (Las  D^iU  da  CaiutMCtiolM  ct  IMrla 
KilohL^SS*      '^***^^    P"rt«ltafaU«»Iip»4e.«vtc66 

1807.  Prevo$L»&tMoi. 
*,??*!?  j'Vf^J?^*^  l«»mWiat*<UIaC«ria  ouGAaitoidcs 
»^?t  <'*>?*'S»»*»ttF  llaladlaida*  PU»l«baisuK  Ics  Pp*. 
■arratiiaa  da  U  Carle.  Mantauban.  8to.  . 

1809.  CWart,  EKimm,  member  f>A  the  Mfweumof 
Touleiue,  and  of  otlier  8oeielies»  anUior  of  vadoas 
icfentlflc  works  on  roral  siMecta. 

1812.  T^lotc^,  3f.>«#^<LeCh«t«ilerdfevM«lft«v 
sor  of  culture  in  the  Urtvenity  of  Paris :  auth«r  bf 
various  memclrs  on  Bvrdenihg  and  HBriculture,  In. 
■ertod  in  tbe  Frencb  eneydopadiasy  dietionaries, 
and  periodical  works,  and  in  thetnmfacttensorUieif 
learned  bodies ;  ah  ««cei\ei^t  man,  and  .esteemed 
OM  of  the  first  g^rdeneni  to  EWrppe.  riTSiydln 
1«».    (Sec  Bncye.  o/Gdrd.  p.  1117.)      .     '  ,, 

#5SgSfStJy2^u.*-^^^        ^  **'-*- 

1815.  DeltUiergeHe,  J:  A  > ,  mcmbre^deplu'sieitrs 
ioci^t^  saTaates  aatiooales  et  £tr4ng&res :  aacien 
pr^fet 


pona  avae  lat; 


Lafi,laeC«lcai,laaMa 


rca'jpS» 


oMto  dw  NoUw  nir  I'iiBpliedea  VaiAisi  smlVUrtaidiiiin 
aaaAaiesab  rwlh  Sra. 

ISlf  AmsMMriR^affliyiidMfe,  ■MnbeR<^«cveml 
aocietiesL 
ObMrraUoMsinr  I'AndaftixajbdoNr  a»«aiMar.la  VdaUla 
Bkaman  dca  Caeaeauloni  pa 
. --  — ^Biiwpe. 


J«»nai  d^Agricoltura  d'£oQnamie  Riinla  at  det  Maiu- 
iSSSt ««  *<»•»«•  d«  r^rs-Baa,  8tc    Bmiwli*  8»o,  in 

iSi^^^**^'*! '-^  ChevaUer^  a  cavalry  officer. 

SSaaisr  at  a  anHUawg  iMChavauz  enProaaa;  Note*  nrlaa 
Jgln^UaDBSqnl  dohvMKic  pi<||r#es  i  ea sigac, &e. &c. 


1817.  Bomoi,  if.  A.i  a  mttaJir  al  Sxntiij, 

Pntiqua  Raiaoan^  de  U  Caltara  du  TrMaal  de  8 

IbIs.  jivrrmin,  Fbulon,  mayor  of  Sembttaicay. 
^  Esui  mr  la  Pffricliamctii  drs  tandcs,  et  le  DtaietopiMt 
aea  Manit.    Tonrt,  Svp,  pp.  40. 

Wld.  Pey  rouse.  Baton  Ptcot  del  a. 

A  Hketdi  of  the  Acrkrullure  of  a  Dlstrtet  In  thfc  Saitth  cP 
Prance.   Trtiulatiat  «lth  Nasa.  a«6. 

18ia  Vmenewe,  Gunte  Lmtiis  de. 

£Md  d'un  Maonoi  d'JiaiM«ltin%  on  Kspndtloa  da  Sytthaa 
da  Cttltoi*  suit  I  pendant  19  ana  daw  le  DooMlna  d*iiani«ini» 
Commuoa  de  Csrtxcs,  IX^partsinuit  du  Tours.   Toolguae,  8ro, 

^^1819!  Yvast,  A.  Fictor,  Member  of  the  hntffut^ 
and  one  of  the  writers  in  theMwwaa  Cours  d*Agtf. 
culture,  &C. 

1.  fxcunlon  AgronqtniQW  en  Auverinie,  priiidpalcmeBS 
aux  EnTirom  d«  MonU  d*Or  M  da  Puy  de>-Doioa  ;  ialvled» 
llacherdica  mr  I'Etat.  ct  rXmportaBca  de«  Iiri^Uoctt  on' 
Fruica.    Parb,  8vo,  pp.  1I8- 

S.  CoodatrSttOM  gfedrala»  p«tlc«IMrcs  mr  la  JacMreac 
mr  las  mafflaun  Mo/era  dTanivtr  nradocOanaeiit  h  «a  8«p>> 
preaUon  avcc  de  anuid  A<vant«coB.  Injp(1iDdparOntradela> 
Boci^tf  Rovale  at  Centrale  d'Agricilltnic.  P)Md»,t*«,  pp.  StO. 
a«ae  PiancaatiJSlhk 

18Sa  AudouiH,  Maurice. 

Kspaed  dn  Pvqlat  d'Stabllsmoamt  dtiaa  Fecma  wparlaxM- 
tale  dans  chayialKpanananl  dn  Royauma.  Paris,  8<ro,  pp.  8. 

1820.  Crud,  Le  fiaroR  E.  V.  B>,  M^  traucJatgr  of 
Thaer*s  works  flrom  the  Qermaik. 

BeaoecnW  da  rAarlcuHoia.    Oen*Ta,  4lo,  pp.ii4« 

18S0.  Deslamdet. 


i  rAcriculture  at  dee  Sdancce  qnl  sV  w|wylq^ 
cc    Paris,8vDla.I2axvpp.fi~* 
1821.  Oumaume,  Cf. 


nsuvraona   Bniauia,   ln*entA,   |iainmwiiir»,  m^mmiMemt  wt 

LT<«.    Par  Cb.  G. .    Parb^  obioiy  foUo,  fff.  88.  a^  lU 


Pfatnrhi 


1821.  £«JbfW,  M.  de,  tmjor  of  Atlget 

A-br^  mmentalM  d'Aplcaltaf*  Pkadane, 
Pttnctpcada  Rortac,  Arthur  Vooaa,  p«h«na|»ft 
appii<iu«s  k  ia  Natura  du  BoUm  Pjreaeas,  a  s^  " 
&c.   Toulouse,  0VO,  pp.  69t.  avvc  Af, 

1822L  Adam»ony  Madame  Aglae^ 

ta  Makon  da  Cantuaene.    PmIs^  3  t«k  IfidHh  pp.  10t8. 

182«.  Franeif,  Mni.  •       >     ,   : 

I/Art  d«  la  8ti<nMMtlan«  on  ta  UkAn  d*»  i  ^     

Pntotldan  r^tictf  ^  la  CaraBaaDa  i  MMhoda  pour  f-*— W-r" 
unaQuantlt« Inuttfmc d»  pSm&b aiirdunrdMB  Aih,  <SMla 
qua  ta  Pttmta*  brdfnalna  wnt  dttparSS  dana  daoJhanail  • 
TDrto«aa,ewtpp.4e.    -  i.  .      •,.        K 

182S.  ^Mltfiies,.  Baron  de«.  ^ 

taramenien  Souloene.    Paris,  «  valft  6ro,  vf*.  i^t."      ^' 

I8S&  Thie^P.  J:  <blboieir  oohipMMe  Ob  d^pM 
royal  d'fctalons  dc  Strasbourg.)  -  "♦ 

MtfntAlresurl'AnitflloattiondcR  CllNmi'eft  Aliarc,  IwrV 
CrMsemcnt  dcs  Races  ct  I'BdAcatlatViM  pMlMiMtatMiH  etrW 
Mqyens  da  las  preserver  de  U  Cfeittf.    Memoir 


1822.  Pofttaiwif,  Cqrote  a^rf*".  ^,  ^^  _^  ' 
Rapport  au  Raf  tor  \ti  Ttouneanz  de  Vuw  ItdMl,  mnqattt 
ta  Motlfk  et  In  9«n4?ppciDns  ^  iloliWals  ftiWdptaa 
d*Admfntatntlad  pratidufsdiitJh  MM  HttUttMidwht  RuttfVe 
CalvMta.  8««».  CaM,  lft».- ">  •  >  '  <  -  <  'f*'  << 
182&  Cla/ttai,  Comte.  &  diatinguished  ]rllH»»fi. 
aed  staAeamM^wbocUhiMrt^  atfop«4mfeM0ML 
of  li  is  own  estate.  '  •  ^'      \    *r\t\yvm*  "jH       •ii'tKit' 

c4ltfrq4u.O»oj!,|/^.   .  .^j  .:.  //  K  '  " 


d'Eoonomlenirale,aCde  LdgisUUonAarlcole.  Paila/Ssb^ewBl. 

1824.  Domb(Ul4.  OJ.  A.  If ottMlcilr^  > 
del»B«- 

1824.  IT       ■ 


I  «tel«e9^iMes 


1824.  Moriglmfi^^oiift^M.%^4lt*'u:^^J.\  '2 
Racher^MB  sur  ta  diflVrantM  RaosaideaBftfai.l.talgaj'f  bi 

donner dttQaaflSnbuiencaT&c.    I^sj 

Richardot  l*aln^,  Joge  dePai«  ^YexTy^J 

de  laMante.        ;  ,. ,  ,.     '      j.-. ,    ^,. 

,  pa  la  Pntiwa.  da  V^fldoultoupi  avBeFacBs^r  .t«^1<^ 

1825.  lenit,  geometrical  enginevv 
La.Nw»ilS.ntfaaHn>Aai1n»i%  <W»  .  Ariiw  9«<^  dear 

planches.  •  ... 

ISm.  •  Dubru^fmui,  M. 
I/Art  de  M)ttnaar le  Sswre  da-llattaaita.   Vaimiwsi 
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IttS.  Fermmme,  Bmoo  <f ,  conductor. 

BwUtia  dM  ffciiiicM  AgrtailM  »  JtcoinmHwM.  PtoKB«*> 
Mmi>»  Namtan. 

188&  ObAro/  Z>r  Fo/vilr,  Contte  4e,  oouncUlor  of 
•Ute,  and  prefect  of  the  Seine. 

4t  Pwtto  d«  U  Pravtnc*  d*  MmmIotI,  fcraMrtPoiclMt  IM- 
yilii d«Miil«nnWB    Pwta,  S  t«U  Ho» ftalM. 

18S5.  CkabomiU  DmftUm(mt,U.taaMrMUir, 

M aniMl  PntkiM  da  Lihowvvr.    Parts,  tT^.ltM». 

1885.  Pmpen  et  CkewMiier,  MM. 

'tUPoMMd«T«T»    Pwta,B«o. 


lass.  PinUuM.  ienior  batcher  and  tjmdle  of  the 
■htmhlw  of  Ptok 

»«l>cttoM  am-  U  PtodncUon  cC  la  PopoladoD  dat  Bndans 


1896. 


w,  Sw.  1  leaf. 


Ifle&  Liptmottt  M.  J?.  . 

PMlt  Conn  d'Ait^altttrt,  oa  Maanal  dn  F\annlcr,  he  he 
F«ribtS««. 

18S6L  Pai9orfilr,M.,«uthorofaTreiUiMonChe. 
mictry  in  the  Bnepdomddk  Portatkit. 

DIaoaan  aw  laa  AppHeatkn  da  la  CMaiAi  k  I'AgrioiUtUi  at 

18S&  i&r^  C.  p7 

MMrahila  niTiWrai  M  Avb  aa  CwMnHam  at  aaa  Attf- 
■aiiaNr]MT«ra,l«iPlama,]aa8abla^a(6.    Farta<18mo. 

1886.  Dehtierre^  Liocaie. 

Naavaao  Uuida  da  Fanokr.  ClillMaxoDS.  Pampldat, 
ISmo. 

1U2&  Un  Jardinier  Jgronome. 

AmuMira  do  Janlinlar  at  oa  1* AAvooiaa,  poor  IStS.    Paria, 

182&  Ligarri,  J.  D..  Eaq.,  editor. 

Tha  Southara  AjtricahaiM,  and  Raglator  oT  Roal  AjMni 
adaptod  to  tha  Southcra  Sactlon  of  tha-trnHod  fttataa. 
CharloMon.    In  Sre  Naraban,  nauMT. 

18^  DHpierre,  Ltocade. 

Manwl  da  Fannlar.    I'aih.lSnM. 

18S8.  Jmm. 

MteMim  d'AgricahaTt,  d'Eeonomia  nualc  aC  dowmUgoa  t 
w^lMi parte C M iMW  Mayala at pMBala d-Aniicaiaira.  i^»<a, 

1829L  Anon. 

!atB_  lia  JaufBol  flea  jaMBt).     nm.     to  sra  rfOBnan 

MUron.  J.  G.  V.  dr»  cond. 
Indnatnal,  Agiioola«  ai  Coaunarcial.    Parfa*  Ivo 


180S  ShuK^  M.t  and  the  Baron  de  Ffnu$ae. 

Balatin  drt  Sclaneaa  ARrtoolai  at  Eoooomlqaaai  Parla,8fe, 
la  Monthly  Numben. 

18Sd  Oiibert,  H.  P..  a  dIcUnfuiahed  agriculturist 

TwwisS  das  Pialria  anlflcial'.a*;  oa  RadMrcbaa  aar  la*  Ea- 
p*nai  da  PUntaa  on'oa  |«ut  nildvtT  arac  la  phta  d'Avaotaoa 
an  PindrtM  aittliaeUaa,  at  aur  UCultora qui  law  conTkatia 
■BiaoB.    Pwia,  1  vol.  Sto. 

189&  Poniier,  P.  H.,  aenior.  Inspector  of  woods 
and  waters. 

M^moita  aor  Is  ConaolariBiea  daa  Tanca  aa  AflrleoVon. 
Paal^Svo. 

1896.  Putts,  M.  J. 

Baal  HIT  la  Mama.    Boon.  Sva. 

18a&  Jnon, 

Anoaalra  da  la  BacMt*  lUiyala  at  Can(nl»d'Acriealna«. 
Parts  Iftao. 

SuBSKCT.  2.     SibHography  of  Gmman,  AgrieuUure 

7901.  TIm  Oerman  agricuUural  warki  are  as  numeroos  as  thoae  of  the  French,  but  chiefly  translations, 
and  theee,  for  the  most  part,  fhmi  the  English.  We  have  given  a  verr  Ihniled  selection,  theOemaiA  Ian. 
guage  being  lesa  generally  understood  than  either  the  French  or  Italian.  In  forest  management  (Font^ 
wtuemdufm  the  German  bibliography  Is  very  rich :  and  It  is  chiefly  these  books,  and  descriptions  of  local 
practices,  which  can  be  of  any  interest  to  the  British  cultivator.  Tne  older  German  works  in  rural  aflUrt 
are  eoumwated  in  Mailer's  mbUograpkn  ;  and  the  modem  ones,  and  new  editions  in  Ersch's  Handbmch 
der  Demt$eken  Litieraiur,  and  the  Lelpsic  CaUlo/ma,  published  annually.  Tbaer  of  Moeglin  is  decidedly 
the  highest  in  repute  as  an  author,  and  Sicklcr*s7>eiff«rike  LandwirtA$diitft,».  voluminous  work,  will  give 
•  general  idea  of  every  part  of  Oennan  husbandry. 

Mlmahmdi  I'A  Rrlcaltun  ra  |t*ninU ,  «i  Ai  VAfmo^mtm 
da  fUq^c  at  Hatlf Mller.     Hartln^  ivo. 

I76y  Liid<it,  th.  /; 

ton  l^amitUii  n^rfuhrt  mvl  njlfiriun  •mmv&iKX  L£nHr,      Haw 
bnfgi  |«a, 

■         ■  ■      t^H7klfl«l4Up.  CI 

lir  II  nd  LindviLr 


1578L  Hereabackiui,  Comwhu^  counsellor  to  the 
Duke  of  Cleve ;  was  bom  in  1508.  died  in  1576. 
He  wrote  various  theological  wprks,  besides  his 
JUi  Ru$Hc^,  libri  Iv.,  which  was  publisbed  in  1570, 
and  his  Legum  rmticarum  et  Operarum  perttngu. 
lot  Menses  dagetUt^  in  1595.  The  former  was  trans- 
lated by  Baraaby  Googe,  of  Lincolnshire,  with  the 
IbUowingUtle:— 

Faoaa  JMoi  oT  Hoabamlrla.  contrtniim  tha  whola  Art  and 
Tiada  af  HoAaadrta,  Oofdantec.  Urafflnv.  and  Ploiuiaa.  «hh 
Iha  AorttaHli aad Cw— fdatfin  tha»ii<:  Na«ljrttw3ldMd 
aadiiirTiBiiil  br  Bomaba  Goqn»  Ewiaiva.  At  Laodon.  4lo. 
U7S.  Laoaaa  194,  ImMm  thaTMdlratMn.  Epibila  an^  TaUa 
■tthab«hmb«)  aadOlda  BacUah  Ralas  liiVma  for  pur- 
chaaiaii  F-fMW,  at  tha  and. 

His  authorities  extend  from  the  Bible  and  doctors 
of  the  church,  through  the  Greek  and  Roman 
writeriLHomer,  Cato,  Ac,  to  the  modems  as  low 
as  RueBhML  Fuohslus,  Matthiolus,  Cardanos,  and 
Tragus.  He  subjoins  a  list  of  bis  friends  and 
others  who  assisted  him.  &  Nioh.  Malbee^  M.  Cs^ 
Byngham,  M.  John  Somer,  M.  Nicas.  Yetswert.  M. 
FiUberi)ert,  M.  WUU.  Lambert.  M.  Tussir,  M.  Tha 
WhetenhaU,  M.  RL  Dcering,  V  Hen.  ^ookhu  1 
^ RlcEird 


•ri)ert,  M.  WUU.  LamlMrt.  M.  Tussir,  M.  tha 
enhaU,  M.  RL  Dcering,  liC.  "-  -^"--     • 
snkUn, 
^  Willi 

.  ^  jKenw    

l%e  work  Is  In  dlaloguei    Hie  penona  are  Cono. 


M.  Franklin,  H.  Ring, 
Denys,  William  Pratte^ . . 
tridMb  Kenworth  Daforth. 


Andrews,  Hmry 
Denys,  WlUiamPntte,  John.  Hatches  PhUipPar. 


a  genUc 
courtier 


man  retired  into  the  country  ;   Rcgo^  a 
}  Mctella,  wife  bf  Cono  j  and  Hermes,  a 


15BL  CoUnUfJ. 


.CrtndartoaaMaiMailauBaipavpMwwa.   WUMNmy. 

t.  Bomiioiiilai  Pan  prima  i  qua  tractatur  quamadlhaaani 

tanaa  (Eeooaaaa  ftwniloa  iooa  iMsra  dahae  at  Bona  aaa  aumra 

MMMjpaa  TCfoa  hoiMMaa  Arna, it  atilU  CaaDMndIa  clrnRaa 

15!&  Porta,  J.  R 

VIAia;  Ub.  rtti.    P)raii6oRnti.  4«». 

naSi  Zeigerm$t  Anioine. 

Ufinh^etia  laiiaiiaija  ^  geaoomlam  ttAttaM poHlriaDda 
AjpicaliaiBf  In  ^lA  nfaoMdna  aumiHor  Espartaa  IS  oMifhp. 
BtattOnmaganua  J^grontw  tins  copansca  BiaicwnaUona  fccoa. 
daodL    4to. 

1754.  £ciiAarf,  J.  OH  von. 

BspariiMntal  Ortcdnomte  ebar  dai  AvfhnaliacliS  VtMiaibl> 

VtiXi,  Der  Stkwther. 

Oairilirtiaft  In  Bttn  ft 
'  r  Abhaadlv 


\Xm*^aitm  oTbls  'mme^i  f-u^t^t^u 


Wlan,8to. 

176fL  Cramer.  Jokn  Andrew,  died  im 
AnlaltaagiainFont-waBar     "" 


Rf^nn  dff  »inat»„  ^tMt,  Haui^ 

1775.  Afbr^itt,  J.  F.  K. 

Tanlamfcfha  und  lt|.fi<lkil]uJt#  Bmdnt^  nnjcn  nn  daf  Eii' 
Dcn  dnfHblunjr  d«  iUsn^*  IwoihIb*  dvrin  Llnvi  bif(a|- 

177^  Sttck&m^  G.  A4g. 

AMuuidJum  Twn  Nutifiin  d*f  Lrhtmic  Pttm  Bahui''  d*  bUf- 
l^i  k  h«ci  Lebdu  und  der  Oahuaai^ai,     ManhaJ  m ,  Jltth 

iTTii.  Biff Ht   II  A.  Or^/imf  Cwiut  rie 
Ar^imt  ^jf  mt  «im*fimtm  of  bis 

riMTWTvniA,    UcrUn,  1Iiih 

imi  CMrttt,  J.  /,. 

PjHrkKtl-^rhe  S«ilrH(i^'tf»,  _-„     -.    _     ^ 

ai>il  IiuinjcTlon*  rwic«mknf[«b«T'«E^lsl:>lL'Cul!tiirw4;CT*ba^ici^ 
iMt<l  iiKpn  npocialLjr  vf  Ihot  cathid  Asi^Uc  ^<iA*L1io.      Fiand^ 

1781.  JiMMifT,  Karl  C/ff.,  author  of  lonie  work*  on 
f  ^rdeiiirif  And  farsftt  maiu^ment. 

Vctiipfh  Hitar  finfniaUachai  Utnciitrhir  4«f  OrkonMnEc, 
FuIIei^  ui^  rafnvffmt vhAowclullfli ,  M^t  i]',fn  ll^  um  Jtbr- 
btiEidjtti*,  liiiauf  uuieiv  Z4-fl*ti.     iK^ltchUrid   JjC^p rip.  14 Tb. 

t.  lK|.c  4  iMfHLchr*,  dcrl><rlcnofni«  da  THtiJ4gIi>  tuOcn  lAn^ 

hunim  t^nt«t3Tia  (ivi^flvtlli    ldl^g#  k'FO*  |*H&i 
1781.  HtltrntraHit^  Ant 

M  n  lidiilL-     VI-  If  ii«  Jl  ni- 

17B4.  Hqfm&K^  GH  JM.  Frtyh^r  uoh. 

IM  [.andvMhKbaA  fill  UaDn  und  iHancT-    PtaR-  Mtd. 
t78S.  f  i(c*rr.  C,  F.  J.  _ 

OwebM^dM  lM>e4i«n  Hnndrlt.  d«-  Rhlf^M^rt.  Pttcfafr^ 

I^Oatr  do  irjl  If fcia  TMil  llaiK-<»iii ,  ibr  g4J^i««nlt^liaft 
QPd  dto  I^OXHK    Ua&AW,  t  Tflb^  Sr»  ^ 
rea  Jfar%^,  #V.  dnt/fn  iw*. 
HUlMiKbfl    rntenwhunfl    U***  ilrt    Awfri«Knw    nrwl   *•» 
VcrfUlddr  MdvlittaichRil  bf}  fcnciUwdanR  VCsJbcnk  Fk.j)^ 

I7#ti.  .AnAfluA. 

njKi    itftrft^^  Georges  Lamr't. 

(n#rTiUuni  ltl*t«-k|liBi  rarba  rrtfHtt  «l  Im  DtridtiiM  d« 
]'Ai£Tl4:u]lur7  ch«  dtUiifESi  Fm|i^    \'kKinf  ^A  toU.  Stid. 
f7fll.   ^m>H. 

KIrifw  JlrlnillCTi  im  »ii«fr-o^  Lutdwinhachan  wwi  <^  Jo- 
]^timkirhtm  { p«rKEI»' IipH^  In  Beid  iKniunsBbcn.      Xilrirbj  a*ti. 
171*1-   A«ii,  J!».  .VA, 
TlHim^i^-h  )inhl1ach»  HmidbiiiE^It  fat  {MmmhtI*.  JUtfTir* 

Aluhalbvtwber  Onbiutigl  von  eJitn  U  netlictiiikn  bcvlieltt^> 
Xancfa,  ftTQ. 
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Vakv  XV. 


1799L  Bate,  K.  J  J.  If.  von, 

K«echetiKh«  Untgnricht  mm  Fctdbaa  Oder  fieondKiiaft. 
Ilche  Geqntche  aber  die  vortlhtlklMien  U«i{HiiUnd«  d«r 
altcn  und  mmMi  landwirthachaft ;  nsbtt  rinom  Anhangp, 
«(edie  Wobn-uo(lU'irU«<]haftiw*Ubide  anf  kloteM  lUtMr. 
vBtam  und  Etotatn  JJaun;i{atcni  be(|ucin  nnd  woUAil  bium- 
FcgHi.    Ilalie,  8vo. 

179a  /f«w^/. 

1.  MaMihllch  fnktiuk  StoMinbeh*  CftcjMoptldte    flir 
atache.odvr  xvMinrMnhAnMKlw  Lviirbemrirt'itor  RW 
k  ynktiichtn  VVirUucb^fftkHiuW,  tu-    jLd|Kl|b  ' 
'11  MAK**in  rdrOekoitoiiim  ;  otler  Abbilduniwi 
BcK-hrdbunstti  dcr  nUtzlic-htten  und    b«qu«in«t«n    Ck.   . 
•cbaltai,  WarkyflUJK  und  G«icWtTt  ftt  i/auiliahu«>  l^ind- 
vlrtlMcIwIk.  Vinacht,  he.    Uipzltf,  t808»  4Mb  nilt  Kttp- 
torn. 


Iduniwn  und 
»n    Civrllth. 


1794.  Stumpf,  G. 
uncfjMihtcl 


Bioffimphic  und  »M:htcksile  ikst  Vkonontoch  cwntralktichen 
IratUua  KU  J«Ui.  adt  d«n  nuUii||»Um  ItocuiiMnlCB*  Jtna, 
8vo.  ^ 

171»S.  fliifter,  rivincf*,  metnlwr  of  the  Society  of 
Natural  PhilMOpby  and  Natural  HUtory  of  Ge. 
neva. 

NouTellcfl  Ofaterradont  nir  let  AbeOlea,  adr«w6«  k  M. 
Cluartei  Bonnet.    Par.  ISmo. 

1796.  Zekmerut  Cn,  H.  Adj.  von, 

Syatem  der  Lwdwlrttuchaft,  nach  ph7U<«ch«n  und  chOTil*- 
•chtn  Orunddltzen  bshandclti  und  dujvh  lange  ErCiMiinKen 
miaft.    l^kpiiK.HvoL 

1797.  FUc/icr,  If.  L. 

Kaaeohl«nu»'dar  llmnlMie  und  det  Ac^flteuet  cam  Gc>- 
braurh  In  Schultnu    Hvhan»aliwel<(,  9to. 

1797.  Krantx,  GuUlaumt. 

De  rAaicmttttM  canuiw  Mouice  prificiMd.;  du  BicA-ttn  ct 
d«  lA  PnHj^rh*  d'unc  Nation.    Vicnftv,  Km 

1798.  naer^  Alb.,  ofthe  establishment  of  Mojrc- 
Ita  In  Prussia,  one  of  the  most  enllghteawl  Cjcnnan 
agridulturiiits,author\)f  immcrous  works^all  in  higb 
repute.  (576.)  He  Aed  ai  an  a<^yanc«<l  ape,  aitd 
deeply  regretted  by  aU,  who  bad  the  bappmeas  of 
beinirhUpupils,  in  1839.  v 

1.  flnldtaDK  xur  JUnotnlaa  dcr  fingUtchcn  Laadwirth* 

sTVcrmCchte  LandVlrthwhaftlirhc  Poliriflen  aiis  dcr  drey 
cntcn  Jahrg&mcen  dvcAonnJen  der  oied»^l;M:iJaM:^Mn  l^nd- 
wlttshichaff.  aHkaewlont  und  anMni^iwi'iM!  In  .Vuwihuna  der 


tlanen  Arbriten  Tcrbeucrt. 
5.  OrunddUe  d(!r 


(Uen^l^WtJtHscSK.^     Bpriln. 


4.  Annalcn  dcr  nledenachMwhcn  LandvirtherkiA  beraua- 
gMban  ««•  dcr  l|rMifMeln#vtei*c1wn  t«MiwmiMb£uftfti  (J«MU^ 

1799. 

1799.  ilnA)N,  -K  CfM ,  ,, 

Vcnuch  tflncr  GeerilfcMe  d^  deutidren  l^ifrthttltMl 
yum  dan  ilteMcn  Zelten  bb  ru  Bad»>dBe  t&  ten  JahHiundevta. 
O0cUt«..tv«k      •       . 

180a  RUckerii  O.  Ch.  AOl 

Bentvkiuw  ttber  Thmn  EM«lnm|  • 
IbuiUMhen  AndwlnhidiMft.    WleKv»«» 

iSUa  SteUtdel^  A.  H.  mm. 

Bcmcrkaaitea  ttber  TKRen  ^'chreibcn,  Sta.    Lelpxift.  9x6. 

imu.  Huber,  P.,  of  Lausanne,  in  SwluerlAiid, 
and  son  of  Francis,  previously  mentjonet). 


HMtatniM  ker 


L  Mamein  concamitiif  the  Inflaeni-*  or  the  .Mr.  «nd  feveind 
faHona  Sutatttirek,  on  thb  aerrtilnatlon  of  vartont  Kiwb  of 
Uraln.    Geneva,  8vo. 


S.  il«eliirctan«iarlaBlfdMln«aiPMlrtiilsUdlg«D«s.    Par. 
1810. 
190t  Cattu,  Ch. 

Eaal  nir  rAm^Uantlpn  de  I'Aorlctdtare  dtna  \tn  Tujt 
M onmcux.'  et  en  nantcttQer  aAnS  I«  Savoie.  8*0. 

i93iL  EtthfnAach,  Ch.  Ghld. 

KntatinagMJn  der  Mec4uuilk  und  tedmischan  Clieinlei  odcr 
Sammhme  tod  Abbilddunaen  under  UM^hiciUunNen  er- 
Mpobter  Maacfalnen^ur  Verronkommnunf  det  Acktrbaues,  dar 
Mamiflk«ai«n  und  Fabrlken.    Lelfnlii,  fib. 

1S02.  Qotthard,  J.  Ch. 

Dm  Ganae  dar  Landvlrtluchaft  ;  ebt  8jftaniatl^:ha|  Idv- 
bueh  fttr  (VakMbtoMi,  to  wie  fVr  Jcden,  der  tlch  diaMT  Wbasn- 
•ehaft  widmat.    Mainx,  Sro. 

1803.  Eagtii  LmH  Mm.  J7a.  WNs. 

' ^^r^  der Enf^tackaa LandvlfttMchaft aaf  die tlaM- 

HdeiMaB  " • -~  ^  —  -  • 

Sv 


■Hinr  neetaOt  napb  T1umk*s  Btadak 


ttuif.    Lelvxla,  ffro. 

•  ISOS.  HtrmbiCadt,  Sgm.  P. 

Archlvder  AgrlculturX^haeaie.  fUr  denkendc  Landwtttha; 
odar  Sammlannen  dar  wIchtlKiUen  Sntdeekunaen*  ErfUirnin- 
gen  und  Saobacbtunfen  fai  der  Pbjnlk  und  Cbemia/kc  Uerlln. 


18U3.  Weber,  F.Bd. 
Handbach  der  Skonomkchen  Lttteratn : 
-  a8k< 


darRytSematlM 


Anleituna  car  Kenntnis  der  Davtachen  a_. 

ten,  dla  lii«<ihl  dia  iteMnunte  L«nd.«nd  HausvirtbichaiL  ate 
die  mir  deuelbcn  veriiaadenen  Hulfc.iind  Neben«iMmctu2. 
ten  anaabeo:  mU  Anaaba  lbn»  tadamitaliai  u«d  Banier. 
kunoiSraWertlit,    liSlin,8«o. 
1804.  Richier,  K.  F. 

1.  Chemiarh  Oekonomlschcs  ^aachenbnch  f Or  Wirthschaf^ 
,  eder  Ocntellana  der  chcmlachert  ElementarjceMtia 
mit  dcr  Oekunoniw  in  der  cnguen  VerUnduna  ittiien. 
und  LeiiixtK*  8to. 

onsen  dcr  in  Jedem 
)li%cn  Arbciten :  nuf 


Chanmltc  und  Lehixte.  8to. 
S.  HUl«riM;he,  TabcilartRcfae  pantelluni 

ManatbcTorkommendm  Landwlrthtchoftlk _. 

JedcB  Pahr  anwendbar.  fUr  RittcrgutstiHltzcr,  PIchter  uod 
Vcrvalter.    Chemnitz  und  Leipzig,  fol.  1>104. 

1805,  Sickter,  F.  Ch.  L.,  son  to  tlie  celebrated 
Gomuinpomologtot,  and  author  of  some  interesting 
gardeoins  wovk*.    (See  Enegc.  qf  Gard.  u.  1 1 S6.) 

Le  iMrodlphUe,  ou  Chm  k  plantar  la  IM,  avcc  <bin  Plancb. 
rirff^8TQ. 


1806L  Fellenberg,  Emmanuel,  of  the  ceU^mited 
agricultural  cttablithmeat  of  Switzerland,  already 
noticed.  (350.) 

1.  Rappart  k  8.  Ex.  le  Londamman  ct  ii  la  I»:ete  dai  19 

CanlcnU  de  la  SuInm*,  tor  l«  BtAl>llMcnifn&  aimcoicK  da  M. 
PeNenbeiV  k  Hofirya,  par  M.  M.  H.«r,  &<*.    Parii  et  Gcn*ve, 

i.  Vvm  relaUvaa  k  rAariculrare  de  U  Bataa,  at  wu  Mayev 
de  la  vcrf i-cUoiwier.    (ienevc,  itMM, 

3.  Anttalten  d«  ichvritzer  I.ana«lrt!)sduCt  und  dn 
iwecttntAtaStRl  Mittek  ti«  ku  TervotiktmtuAieA.  Carlsnilw, 
8T0.    IHUO. 

1808.  E4ckfir,  wm  Berg. 

BtteA  Obw  die  F«Ienben)ccke  Wirthachaft  c«  Hofwyl. 
Zurich,  Sto.  "  , 

180HL  Thefeii,Thdr. 

Th jcrctbch-  Pcak«^bf«  HandwOrSerfanch  der  gcumratm 
LkndwlrthiChaft ;  odcr  Anwelnnit  sur  Kmntniu,  behaiid- 
luna  und  IleQutauna  aller  Landwirlh«<;iiaAlN:l)iL'n  <j«9)en- 
flritode^  ala  dn  Feld-uad  tianeubaua,  der  Vkbtudu,  &c. 
UOtUnaen.avD. 

1809.  Hnffkumn,  A. 

Debar  Fellanbcm  Wlrthechaft  In  H«ilWyl ;  nebtt  AArticr- 
kunaen  und  doe  Nachscluifi  von  Alb.  Thaev  4aiU  deo  Aiuw 
len  det  Ackcrbauea.)    BerUq.8vo. 

1W9.  Srhrffold.  L. 

BcrlchtigunR  dc«  Wvetlacfaen  XaUonal  Rapporli  ttber  dia 
Land wirthichaf (lichen  An»tali«n  dc»  llcniu  lun.  Fclk.-nb«rv» 
M  Hofatyl.    Rvlnofen,  ^ro. 

180a  tf'antmnn,  Co.  , 

lA'hrpI.-in  der  I^andwirthschaft*    tllen,  Sro. 

1810.  Schonlenlner,  M. 

Nachrltfhtra  ttbnr  die  kanlclirhe  lauMlvirthichaftachufe  Id 
Wvibmsccphan  und  Uber  daa  durt  eia|C«AUiftc  Thaarache 
Acken^clein.    Munch<n,  8vo. 

1844.   Vogke,  Baron  von,  a  proprietor  and  culti. 
Tstor  at  Ftttbeci  on  tNe  Kite,  nenr  Hamburg.  ^ 
Mrine  Aaatc)«S  det  Sknlk  dee  LahtlbAhM.    HtnMLurttft,  Bm 
18ii5.  liiak>vAf. 
.  Uet>a  die  Urbamiarctaw  dci  FlugHMidei.    Berlin,  •««« 
lH4i.  Anon. 

iWArtcmMegiMhir  Cottapundeiia  dca  Landvixtiuchafl  Vd. 
rein*.    Vol.  8. 

IBS'*.  Franque,  Dr.  «    .  >  ' 

DieLehx«.Ta«  daas  Klhrpcrhan,  Ae.  Wic4rfule«,  Avok 
I  thall.  ,      .»..         ...      .  .  \ 

X^^  5p/^jM(^.  ^  ana  U.HaUwk,  profaMonta 
theTTnivcrsity  of  HuDKMV«       .      r      ■■  > 

l>e  Stipa  Noxa.    Perth,  I«ma,  '  ■ 

1825.     n'cMcnkgfUr^,,  .,      .  .  / 

ArvhiT  far  Ifardchcnntnia,  &c.  v8v».  v 

1HV5.  trucks,  Ckar.^  .    \    '         '  L 
V<^ttndtM^iiAflf^h«ftir:^)|kfupK  dartblOTt*  *c.   Na. 

W25.  Haxxi,  M.  de.  counctUqr  of  (tata.  ^    -  ,  \ 
Oekroente    PiciMbiift    urfi*"Gi4«|p--Arroj*flJn»||fc    ^. 
Mtmicn,  Bvo.  '  ^ 

It^.  Schwert*,  N:,  diret^or'df  th«1^txit1mQnt^ 
AgricuHufirililstnution  bfthe  KlVig  df  %t1rt«'mburg^ 
author  of  some  e^LccUent- works  <ou  Uiei  agriculture 
of  the  Netherlands  and  Alcatia^  >  >  •*- 

Anldttmg  lum  praktiicbcn  Ackerban,  Jkr.  SCanaard,  Svo. 

188S.  Grqfikn,  F  G. 

Auf  Eifahrung  (pwrftndct  Unlenriclit,  dec.    Letpda,  8to>  ' 

1825.  Beider,  T.  ,  .  .    "V" 
Hea  Uanaa  dea  K  asdim  ilmiriania  nWmwwactr.  l^afWiS.    ' 

J8S8.  Halsxf.  M.  de,  c«undnort)fstiate  of  Bavaria, 
author  of  an  Kisay  qn  the  t/niqtu^f^J^ia^d-Fnih. 
petty, 

Vom  DOni^  ah  I^bens  prbicip  dcr  Landvbthxiiaft,  ft*. 
Munich,  pampta.  4to. 

1826  Watmamk  and  HengUtex,  •uperlntendanis 
of  the  domaloa  of  t1i»  Archduke  Charles  of 
Austria  '  i!"    x  '    ' 

LandvirthechafUldt  Heft*.    Vienna.  8  aW.       ' 

18^  Rihbe,  At.,  ProlbsMr  in  Che  CJulTerftlty  br 
Leipsic.  ' 

D»  Schaaf  nnd  dia  Wolle.ftc.    Ldnir, 8vo. 

issa  aoib,i, 

Anieitumr  Air  dcr  Landmann,  Ape.    Xrtva^  panyli.  8«».    . 

1826.  Closen,  B».Toa  de.    . 

Die  landwlrth<chaftltche  EiaiehnnffMnatalt  mtivm.  Mli- 
nlch,  8to. 

1826.  Metxger,  J.,  gardener  to  the  University  of 
Hcidelb 


dca  Landwirtliachlfl,  &c    TBna> 
8to. 


182a  Anon. 

Loudon's  &tndopadla  dca  Lan 
Utad  frooi  the  Ibiffliih.    Weimar, 

18S8.  HokU,  a,  von,  knight,  counciUor  of  state 
to  the  King  of  Bavaria,  member  of  many  societlca  t 
editor  of  the  Bavarian  AgriatUm'ttiJoWTtat,  and 
author  of  various  worlca.  The  flither  of  agricultun 
and  of  agricultural  acbools  in  Bavaria. 

Neutter  iCalechlsmu*  det  Fcldbaues.  &e.    Mnnidt.  \imx. 

18^.  Xop$,  M.,  professor  ot  botany  and  rural 
economy  at  the  (Jnivertity  of  UtrachiL 

Etatda  rAcrtculcoredaiw  la  Kaiyaune  das  Pays  Baa  pendant 
Pannce  18^15.    The  Hague,  pamph.  8to. 


1828.  Wagner,  J.  PL 
1derinot.Scliaftiwlit. 


VeberMc 

182a  EUner,  J.  G. 
Ueboraifbt  dcr  Burapk   vcnddtan  BAsfiarht. 


Gr.Sva.   7  plates. 
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SuBsxcT.  S.     BibUography  of  ItaHan  Agriculture. 

7601  A  mmmber  ^^f  Italian  axrieuUarat  worki  have  bceo  published ;  loch  as  they  are,  perhaps  more  of 
them  are  original  than  of  the  book*  of  the  fycnch  or  Germans,  because  the  culture  or  other  parts  of 
jBurope  is  but  ill  adapted  for  Italy.  The  vine,  olive,  mulberry,  orange,  and  the  irrigation  of  lands,  have 
•  good  deal  occupied  the  Italian  writers.  Re  may  be  reckoned  their  general  and  popular  author,  and  hia 
Auofi  Elttfumtit  4  vols  Svo,  1815,  and  jMnali  del AgHemltura,  ftc  Si  vols.  8vo  to  1814,  will  give  a  good 
idea  or  Italian  husbandry  and  gardeoing,  the  two  arU  in  that  country  being  for  the  moat  part  combined. 


1471.  Crneenthu,  Cretcrnxio,  cit  De  Crescenttis, 
waa  bom  at  Bologna  about  1^33;  died  13^. 
..  1.  0|Hu  RttimUwii  ComiiMxIaniiii.  ■!«•  dc  Ajcrkyltun,  lUirl 
«H.  Au^biuK,  fel.  «•  ~r        f 

V.  Ite  AstK-ulton,  OnuiiboMoe  Plwtoniin  ct  ABlnMliuin 
QmcrtlNM.    Bull,  153S. 

1406.  Bfrtockus,    DUmi/$tut,    of   Bologna,    who 
printed  some  very  early  works. at  Vicensa. 

NcriiMarai  de  Ra  tUutfc*.    Thb  contalitt  die  AirricDtunl 
wcdu  at  CoIuiimUs,  Voito,  Cmo.  and  alio  of  PaUji^iu,  »Vc. 

1S46.  Aiawummi^  Luigi. 

LaC<il(iTa«ionc  ejrii  eptgrnami,  coUe  Anl  di  Uio.  RaccUal, 
adaMuUu.    IUiti«.8««. 

1564.  Gatto,  AgosHno, 

1.  Le  dlecl  Ktomatc  delU  vrra  Aplcoltun.  e  naccri  delU 
«ilia :  in  Dioloco.    Bk«c.  an.  U.  B.  Boziola.  Ito. 

2,  La  ViiitililomAte  d*lV  Agricoltara,  e  d*'  Pliceri  dell* 
\11U.    Turin,  1579.  4to. 

1822.  Sadcrmi,  GiotHtnoetiorto,  e  Bernardo  Dava- 

"  l^ilrtWaxione  Toacanaddle  vlti  e  d'  alc-nnl  albcrl.  Aniuntovl 
C«IUTa<ione  dcgli  OUvi,  dl  Fi«ro  Vcciori.    Plraiccv Tto. 
•  ie3S.  CaeUUi,  Benedict,  an  1  talian  mathematician, 
and  the  particular  ft-iend  of  Oalileo,  was  born  at 


Brescia,  in  the  year  1577 ;  died  about  164a 

Tuatiw  of  (tw  McnNiBtian  of  Kunnln|r  Watcn ;  alao*  _ 
ten  and  CondikTations  touchins  the  Drainlne  of  PttM,  IXvi* 


^m*  <d  lUwn,  &c.   TrvMUMdlji  ThooMM  s2i>bus> .   Lend. 
ltt>t.  fill.  PttUulwd  at  Rome  In  \6tS. 

16S8-  Panara.  Vineenxo. 
jLTEPononiaddCiiiadinohiTUIa.    lUma,  tak  4to. 

17  la  Borra,  Aiesaandro  del 

DItoaMMsfMi  •  vrow  aMini  IMIiiTtta.  ed  tuo  vantaaaioM 
4«l  Gnn  Cfdtn.    jfllawHln  4ie^ llg.  """^ 

I73&  Aquino,  Ckarlet  d\ 
•  NamewUaterAaricnltana.    Rooue,  la  4t0. 

175&  Gaveltna,  NIeMat. 

9toria  du(lntiu,e  curtoia  d«l  Tabacto,  oenecnnnte  la  na 
■c^fMrta,la  iMi^ilbne  in  Kiir«nNi,  e  U  Manlem  41  colUwrioi 


>,  e  If rapanrlo.    Pewuro.  8v«.    . 

17()7.  Catittnfio,  dtaeomo. 
1hUarIdr»t>Ula  de'  GtUi,    XI llano.  In  firo. 


177V«  or  earher,  Tm 
^i; J4?y  4>^yicQto>ia  «a>Ua'Dote  dal  Padiy  Saeitanl,   Va- 

It  JlLa««|.d*AAfi«Mtili^  MMdato  d'Annptaiionl^da  Paolo 
Saneiorgto.    Mitano,  181GV  la  tvd.'  -^         ^ 


l/SJS^hiT*  **  '^«|^»»'*^  Vto^  ia  alia  art*  deU'  A((ricoihRa. 
ITtV.  SMvinijGiA  '  .\  ' 

litnirionl  protklie  Intonio  all'  AaiicoftHra.e  tenut».dd  fil-* 
177a  Caatellety  Constnns.  '  '   

ffi^  wrA^#*^'  •^•""'**  ^u--*  ..Mies. 

177a  BideL  ,)l        „  ,  , 

1780.  Bertrand.        .  ,  '   "* 

-  BlemenU  dl  AfH^MtTiV^i  fend^fl'ttal  Iktd'  e^  biu  Twlodnii  ad 
iHo  ddle  pmono  di  cAinp  pi*.    \'icen2a, in  $tS  '^ 

17«ft  Camnt,  An/mifo. 

IHarrtaxione  6ull'  Ecotioinia  Rorale.    V^^IA^to. 

17R1.  Bi^Rtionr.&d.  • 

JJ.  B^ie;Tii^<  a'rfa  Aila  ittntoitia^ati*  «e(«raa  d«'  c^nro 
elle  hesU«  borlnerdfUe  Iwo  t«Ue<r.e  e  rtififtl,«  drllc  ff— ^ 
tenae  da  avml  iwUa  lira  comj^ra. .  Tarino,  mvi.  in  8»o. 
' — -   -    -id^fl^foa/o ' ■  .  .  _ 

VjMn  AmtoreUi. 


dclle  hesU«  borine.Tfile  loro  t«Ue<r.e  e  rtifirti,«  ilrilc  arver- 
tenae  da  afci^l  iwUa  lirpcomj^ra. .  Tarino,  1S(»2.  in  8»o.  , 
_  ^.  TTfpani*(tl«,  A  sla  diHa  roofarniaziona  e<4«ma.dcl  CavaUa. 
Hi' Akbioec'-'  »•-■-    •-"    •        •    ■•  .,-     .       .  .. 

mi  da 


del  Afulo,c!eO«  loro  V-lk-xze  t;  difvttke  dalle  at- 
««mipni.   Tbrlno,  1  Wtt,  in  1it>. 


.KiatflMW  i^MillanM  drU».6ooi«ta  FMrioctieS  dl  MUatia. 
m|K^  «d  alt^uni  (matiti.  d«Ua  roaMma  pcupoMtLfiw  r  aana 

y.  Dell.-«  colli  raitoa*  dene  Patatc,  *  toro  uio.    MUaoq,  tBOl, 

3.  Daiia.Torbler*  eaUtenti  net  dlMtftimerito  d<Olona  e  ami. 
tiofl,  e  del  loio  vanMM^  m\>vik.    MUnnow  1  ?*)7,  in  '4ta 

4.  CoUiva*l«ie  deUe  Apl  n«l  JUsm  d'l taUa.  MUano,  181 1. 
In  JTvo,  fiR.  ,  .       .  . 

d.  Delia  Tocta  «  della  lignite  nel  B«ik>  4*  ItaMu  MUano, 

*,%E?^'S**  relatl^  air  Agrteottura.    Mil.  is  ^Uh. 
1785.  Barbara,  Mar  go. 

l^tfvr1mentt  kJI'"  n  graoo  fenncntato,  cd  altre  acraric  aco- 
penc.    MUano,  in  Sto.  '  ^ 


1790.  Bocca,  Ahbi  DeHa,s\cax  general  ofScyroa. 

Ttait*  complet  sar  lea  A  i«l  lea,  &r.  f.  f .  A  Complete  T»ea- 
ttae  on  ihc  MaiiaKeinent  of  Mcea,  at  pnctlMd  at  ^yv*,  XogeCba 
vitlianaroottnterthat  iaiand.    Paria.  8«o. 

i;91.  Carone/li,  firtro. 

1.  Auotaipnl  AKrarli.  o  ui  latnaloni  per  ria  di  mas^me 
ftnatta  dalle  operc  de"  doe  inaipU  aftronomi  Catona  e  Vantaie. 
YaBBna,  in  nto» 

8.  L'Aftricaltata  Italiana  ridotla  in  pnivcrfal,  ovvcro  iaini- 
zioni  ijcr  via  di  inaaKimt-  tnitte  dalle  o|Mnw  de*  due  iwigni  agn- 
nemi  i '.atone  e  \'aiTanc.    YtnetU,  1607,  in  Sto. 

17JW.  iMStri,  FropoMto. 

Calendar)  d-xUcI,  o  da  Cuno  oompleto  d'Ajtrieohum  pta. 
Ilea.    Venetia,  vol.  It.,  in  8TO.         -•-'*••• 

I79&  CompareUi, 

8a«to  aalla  celuira  e  Ko««mo  del  Boachi.    Padora,  in  Svo. 

im  Doria,  Luigi. 

laUtnakmJ  eawKklw  per  U  CoItiTatlooa  de*  ffrani  ad  nao 
dclle  carapaffiie  Roman*.    Rooia,  In  8vo.  %. 

ISLiO.   IJv^,  Cav. 

Thim  Menioin  on  AKrienltnn;  1.  On  the  Uae  of  die  Jina. 
marina  in  Agriculture  and  in  the  Aru ;  le.  On  the  Treatnaent 
<r  Vinea;  3.  Un  the  Ecoooray  of  the  Floor  which  fliaa  avar 
Ui  the  MiU,  and  during  the  Kperation  of  ihe  Bmn-    Palenno.' 

1801.  Simonde  de  SitwMtdi,  a  di»tingui»bed  lite- 
rary character,  who  formerly  managed  an  estate  iu 
the  Vale  of  the  A  ma 

Tahleu  de  I'Ai^cvltura  Toaeana.    Geniva. 

18USL  Pabbroui,  Adanto. 

Diaaertaaione  lepra  H  qnnito :  IndJcare  le  vera  Tcorie,  coo  la 
qnali  derono  eaqpiini  la  ttime  del  terrani,  cc.    Fhcnxa,  in 

t.  Delia  eeonomla  agraria  d»l  Chinaab  Memorla*  Veocaia. 
1808,  fat  8vo> 

ItNA  nrgimLL^L 

1.  Laaloni  di  Agrlooitura  apccLalmente  Toicana.    Flnaaik 
▼oU  yi.,  in  8»o. 
rjHemoKle  aii  IM«ri«oltun,  U  Faator)Kia,  e  I'Applicaaiqna 

J8UJ.  Carradori,  GioacAtno^.    ,    ^     ^  v., 

Ituinictlona  iKraientairea  d'Agrictdturv,  ou  Guide  NuccBaalre 
au  CalUvaU'ttr  tradult  de  I'ltaUan  d*  Faiti«ai. 

1804.  liomonh  Iguatm. . 

Dialonario  d'Agiiaoltum,  •  ala  hi  Colllvaxkaie  Itanann,  in 
cui  hI  contiene  la  coltura  e  conacrvtaiobe  del  divenJ  |>rodotti 
rigu«(dana  le  terre  acinlnaiire,  1  iumI,  i  Immc14,  le  Tlgne.  cd  i 
giaj]diiU^ac.    Vm^ia,  vol.  v.,  nifSve,   ;    ,      >     .  ■  \. 

Iwb.  Piuccnxa.  uiovannt. 

NuoTo  macudo  di  urv  le  iui>wi-«:det  Sent*  acJteU  aasiiuigo 
<{ual  sta  U  ml|;r.(irB  .\1nlcultur4  de'  pntl.    Milaiw,  in  8vo. 

Iftff7.  Barelle,  Giuseppe. 
I     l<  DeU4  MalaUU  dojla.  Ooljiadal  HThm  4urea.   Uilano.  in 
8ro,  tig. 

8.  Saggio  intovno  la  Falibrlcaxione  del  €(ici»  dgtto  Fannl. 
gi«|K>.Tj||ai)o.  lt)OS,U»8vo.     ,        ^ 

9. 'Mdhof^lla  ^ignrnomica  del  rereaU  del  TpivtmXo, 
trattato  dlvlM  In  tre  piKI,  MUano,  ISU'J,  in  $vo,  con  rfini  a 
teTole. 

'r»i7.  BMfrt.G/opitHni.  '  ; 

I    \l  Hcl  titOf  (rjaslo  tcgiioiuico  ru»Uc>o.   Milano,  .Srp. 

.  't:  TtatUto'  di  AipicuUura.    N'avAr«,  IbilS,  \o[.  iv,  iq  Svo, 

cat  Uvolc. 

,    ItAfl,  Qalcotte,  Francesco.    \ 

ylka^  p:'r  miKlkir^uv  ed  aci-KOKsrc  I'Actkoltttta  ncUo  stattf 

di  PaniS.    Pair.a.i,  in  8to.  .    -     . 

;  18U7.  Gautieri,  GmtepPe,  MW|)ecio»  of  wdods  aud 
I fbf osta-UD  tbeVtcara^  or  iMmbDrdyi  author  of  a  tract 
|0«ikn^t»    (Seefitryc.  4{fG/m/.  p.  llfia) 

'     1.  tMU  ruggine  del  Fniiponto.    Milaiio,  lif  Kvo,  fig. 

I    8.  Dei  rantami  e  dei  danni  n«4v«iH  clel(«  i-irav  Ih  con. 

ftaattuMiovt^S*.    Mfl.  l.Sir,,  hi  Svo. 
1808.  Af>bate,  Antonfo. 

ColtlVnxtan«  d«1  Hi^HiM  K(a'  ISTrtodQ  prntfrb  rm  lltrll  nM- 
—  -_i.: — 11  — .  — .=  — .  _  1,  J  ....  .. ,.-  e  fliLbricame  la 


180Jf.  Re,  ntippo,  nbrarian  to  the  Patriotic  Society 
at  Milan,  allecwartU  in  the  employ  of  Govemmcni, 
at  Turin,  where  h»dled  in  I8W  or  18S1.  He  wrote  a 
great  number  of  works  on  rural,  and  economical 
aubjects. 

1.  Klemcntt  A  eeonomla  campcatre,  ad  uso  de*  Licei.  Mi« 
lono,  In  8'vo.  carta  Una. 

•  8.  Annall  dell' Agrlroltura  del  regno  d'lialla  rominciati  In 
Gennaio  1809,  c  tennlnstp  in  (iiuKito,  li>14,  rascicoli  66,  fcr< 
nianti  ^8  vol.  In  Rto.  cod  circa  30  rami  a  Uvole.  * 

3.  DcT  Cotone,  e  ddl.;.  awenunzc  pvr  ben  colUvorlo.  Ml- 
lano,  lM1,in8ro. 

4.  Nuovi  El«n«)ll  di  Asricoltura.  valuifii  4  in  8.  DcdhwU 
B  9.  A .  R.  Francesco  IV.  d'Rate,  Duca  ell  Modcna,  ec.  re. 

5.  Dei  Latamt  o  delle  nitre  MMtanxe  atloperjtu  In  Italia,  per 
niiKlioranltttnai  c  del  come  moMttame ;  Haggio.  Milano, 
181A,  in  8ro. 

Milano, 


'■  in  oiro. 

SaKKio  sopra  1 1  Rtoria  c  il  CoUivvncnlo  dcll'  Elba  Mcdica. 
UIO,  ISI7,  ilk  Kvo. 
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7.  Saoio  Morioo  Rtttt 
AntlMcMpwrf  wMd  f 
ailiBakFroBUk    MU.  18 


Ml* 


I  fra  I'Ai  _ 

_.U.  I817,8*». 

•     1807.  TuppuiftD, 

JUnnloH  lar  I'Eut  d«  rAgrlcuItnrtj,  et  d«  qadauM  aut 
MOtiM  da  I'Admintatntlon  daiu  I«  Royaum*  dc  Naplm,  •< 
FMUnnttl  IV.  {  prtcMCti  d*ini*  InciodueUiNi  m  CouB-d"! 
wr  I'anclai  Ccat  d»  c«  Pi^i,  «t  tulvte  d^in  MttmAn,  bititi 
RcclMRhM  *Br  la  PUaMTiiIgalivoient  nmnmAc  ticoiU  d«iii 
RflTttUiw  dt  N«plal.  8^0. 
18091  Arduinio,  Luigi. 

1.  ManorU  Uuomo  l«  cpttim  cd  lul  •oonomid  dd  CUm>< 
moConku.   MU-Svo^df. 
t.  Pf«D«o  BMtod*  Mr  crtram  lo  znactaao  dalla  gmm  datt' 
'  OUodlCaftwla.    F«Wra,  Ull,8ra»fls. 

IBOa  TonettL  Oct  Targ.,  K.  D.,  profcMor  of 
agriculture  at  Florence*  and  director  of  diilbwit 
naUMwl  ettabHahoMnta  there. 

1.  DbtoaartodtiNomidl  Botanies  edlAirrieoltB 
Itallano  •  Italiano-Latioo.    Fireaic,  V.toIi.  8to. 


ppnlaMKlfli 


«.  Larital  d'Agrteolttam.    PlrdaHr,6 

1810.  Benetti^  9anto. 
l/mecatto  ratto*  dl  Vina^  eila .. 

ton  par  U  ■orano  daUa  Campagna  •  par  la 

ISia  Spadoru\  Paolo. 

1.  Modo  di  coltlTare  U  Napa  SnvaNn  datto 
RavlasaiWk  •  d«l  matodo  dl  camaa  I*  alto  alia 
4)olaKnaii.    Venaiia.  8v» 

li.  Dallo  itafallinmito,  ptantaffiaoa  a  cciiiMri 
riapi.oaniidh^ptaiivWfoiaarla.    Vanada.  1810.  «*«. 

18 IL  JUbfriaznit  Jacapo  Antonio, 

nPadxadiftwitgUalacaaaadlocMopapia.  VIIane»  vol.  vi. 

1811.  GktdHto,  P.  Carh,  proftstor  of  botany  In 
Malta. 

A||riciiltanlBMV^adapMt»tl^  Island  of  Malta.    Ifai- 

1811.  Lampadiust  Augutto  Chtglielmo* 
~~      InwDti  aopra  lo  fuoohan  di  Bttrl 


1811.  Loiana,  Matiea, 

Daito  MalattW  dai  Onno  In  a>fia  nen  < 


1811.  BauU  Agettimo. 

1.  n  PMtara baoalMtoulto. _ailI«o.  8T0. 
S.  Deir  wiliU  ad  1U0  dd  Penlko  dl  Ttm,  a  dd  maledo 
BdRUoradlooltHaito.  ^1,1817.    Svo. 

1812.  J>amdolo,  Vinctnxo: 

1.  Nnovi  ccnni  mula  cdtfTftilonc  da^  Pond  dl  Ttm.  f  vn- 
tMgl  ddU  madarinM.  rainano  d  ben  aM»»  ddl'  uoMo  a 
ddio  ttato,  Lattaira  al  Car.  nitttpA  Ha.    Como.  8*0. 

S.  EnoUttia,  orrero  I'Artc  dl  1ai«,  oonaRvaia,  o  fiv  vUoiaM 
I  vbii  dd  Rcffoe  d'ltalla.    MUano.  181S,  Td.  U.  8fa,  ttg. 

OaglUmto,  a.  B.  . 

CatadilHBo  agrado  par  ttto  dd  eutail  dl  ennpaunc,  •  ^ 
flrttorl  ddlc  tUIv.    NapoU.  tanaadldonak  con  aiDi^lA  avo. 
1815.  GaUiziott,  Filippo. 
Solla  dJmon  atla  eampa|{na  dd  rioi 


1815.  Molenotii,  Ignaxio. 


I'Slif.'  Pinorekf,  Anton.  Maria. 
Rmlatcoriche-praticfae  a  nutico-lmaU  par  Ar  la  attOM  dd 
pn^j  nntid.    rliciisa.  8iNa. 
16KI.  Rieci.  Jneopo. 
1.  CatoahkDw  AjMdo.    Fliwai  Sao. 
K.  Dd  vino,  ddIo  ma  indatMe,  a  dd  md  ikaadL  a  dd 

1816.  Onorati,  Niccola  Cotumelto. 

1.  Ddia  patata.  Ion  coltura,  aw  aoonomtooy  a  himiImi  il 
Anna  U  pana.    MUano.  l9mo. 

«.  BanldiaoanamUeampaMraadaaMdca  pddodldnod 
daU' anna,  ad  «ao  dagU  agdodtarl,  dd  paitad»  «  dl  diza  ««iia 


S-IV  __ 
TanftugkdKd 
StoT^ 

1817.  _ 
MinUtO. 

Saadodl 

18 1&  FerrariOf  O.  A. 

VAgmte  In  Campagna  o  tla  ragotaamarhameala  par  nl- 
dtonA  1  pKdaHt  iTogni  genrta  d*AgMaifaira  Mcondo  la  mn 

dal  rapcno  d'lulia;  open ""— - 

ooMadlnl  per  idto  ni«^ 

181S.  &aMi,eimep»ei    . 

t  Minna  pnMmtda  d' A|^fcd(aia 


piiche,  a  tnlla  vam^  dd  crana. 
1^.  GiaciMio,  Carlo. 
Maa»o  ataUla  di  pnnpartdi  p«  la  lade  di  Mdta  a  Gaa^ 


1825.  Anon. 
Am  dd  Md 

18S&  Le  Pr^St  de  JU^otta. 


»*«.  Dl  NapaU. 


1896.  Anon, 

n  Attflia  dl  campagna.    A  manihly  agrtoalCidd  joBfoaL 


188&  Mof«Mt  Dr.'G..  «dH4Mr,  ^ 
economy  Id  the  uniTernty  of  Vwm 


C*-" 


of  r«nJ 


1886L  SarionUi,  O,  M. 

OaMrvaddni  aflpri  1  macd  dl  fl  „         

1887.  Am^JiSw.  M.  M&iktem,  Dlraecor  of   the 

Experimental  Garden  of  the  Royal  Central  Agri- 

cultural  Society  of  Turin. 


SuBSECT.  4.     Bibliography  of  the  AgrtcuUure  of  the  other  Ctntntriet  of  Europe. 

7903^  GervtaiM  and  Britain  are  the  only  countriee  in  Europe  in  which  it  amwen  to  print  acricultuial 
book*  for  the  saCe  of  the  indigenous  readers.  In  Britain,  education  is  so  general  among  the  middling  and 
lower  orders,  that  reading  among  than  la  a  necessary  convenience  of  life;  in  Germany,  education  and 
reading  are  equally  general  and  essential :  and  conseouently,  in  cttber  of  these  two  countries  a  book  will 
pay  by  its  sale  within  the  eountry.  But  this  is  not  tne  case  in  any  other  European  country.  In  France 
the  mass  of  the  people  do  not  road,  but  books  printed  there  pay.  because  they  are  in  a  language  more 
universal  than  any  other,  and  perfectly  understood  by  all  men  of  education  in  Europe.  Italian  books  pay. 
bec4iuse  they  are  enquired  for  by  the  agriculturista  of  the  aoutb  of  France,  all  iJpaln,  and  in  part  of 
Spanish  America. 

7904;  Spanish  and  Portnguese  hookt  on  agriculture  are  In  much  too  limited  a  demand  for  prodsdloik 
The  earliest  ^nish  author  is  Herrera,  In  159b*  1  and  there  are  scazcdy  half  a  dosen  since.  After  the 
most  particular  researches  of  a  book  agent  at  Madrid,  he  was  only  able  to  send  a  list  of  translations,  and 
the  transactions  of  the  Economical  Society  of  Madrid ;  who  have  also  published  Herrera*s  work  with 
notes  ^ithin  the  present  century.  In  1815,  a  professor  at  Madrid  pubUshed  Lecciona  de  AgriatUmm 
expiieadat  en  el  Jarden  BoUnu'co,  S  tomes  4ta  An  anonymous  author,  Disertaaonoi  tobre  varkn  Piamioe 
Agronomteoa,  1  tom.  4to.    Of  Portuguese  books  we  could  hear  of  nones. 

7905.  QfFlemUh  and  Dnteh  book*  on  agriemitiam  there  are  scarcely  any.  llieae  languages  are  very 
limited,  and  every  reader  in  Holland  or  Flanders  understands  Ftrencn  or  German.  Many  woika  have 
been  published  in  the  Low  Countries  in  Latin  and  French,  but  these  cannot  be  considered  indigenoua. 
The  few  Dutch  works  on  culture  belong  almost  all  to  gardening  (J^tuyc.  qf  Oar.  7666.).  The  resuU  of  our 
correspondence  with  Amsterdam  is  a  Nieuwe  Naantliist  van  Soeken.  ^e.,  ftom  which  we  see  little  worth 
taking.  There  are  several  translations  fh>m  Britiah  woriu  on  culture,  and  Fkcnch  veterinary  books, 
and  the  following  seem  the  latest  on  husbandry. 

MagaaMn  van  Vaderlandichen  Laodbouw,  door  J.  Kops,  Commissaris  tot  den  Landbouw.  6  deelen 
koropket  met  register. 

Aa«wi^ng  ter  veibetering  van  de  Akkerbouw  en  Landhuishoukunde,  in  de  Nederlanden,  door  Pro. 
fessor  A.  Bruchatisea    9  de«ea 

Dc  Boeren  OoudmDn,  of  kunst,  om  van  verschillende  soorten  van  LanderUen,  het  mccate  nut  te  trek. 
ken,  meer  Vee  U  kunoen  houden,  en  andere  Wetenswaardigheden  tot  den  Landbouw,  door  J.  F.  ScT. 
xurier  en  J.  Kope,  met  platen. 

tfthtervdde.  J.  P.  de.  Member  of  the  Royal  Society  of  Agriculture  and  Botany  of  the  city  of  Ghent f 
La  lUche.  ou  la  Bfine  d'Oc  de  la  Flandre  Orientale    Brussels.  8va 

Cole's,  M.  F.  Af..  M.D.  at  Liege:  Instructions  sur  le  Parcage  des  Moutons;  ou.  Moyen  d^engmiaiw 
les  Campagnes  en  faisant  coucber  Ics  Moutons  dans  les  Champs.    Litgc.    Pamph.  8va 

790&  QfStoedish  and  Danish  books  on  agricuUwe,  there  are  necessarily  very  few ;  these  langtiages 
being  of  very  limited  uae.  and  the  mass  of  the  people  too  poor  to  be  able  to  a£R>rd  to  read  about 
otdtoary  mattan,  or  what  they  consider  as  already  well  known  to  tttem.  The  time  such  a  people  give  to 
reading  will  be  devoted  to  religious  subjects,  heroic  and  romantic  poetry,  or  history.  The  vnivenmes  ef 
Stockholm  and  Upsal,  every  one  knows,  have  produced  some  useAil  naturallfts :  some  of  these  have 
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vittten  tncCi  oo  acrlcultanl  iBp(ov«nents»  upetUOj  on  pluitint  fruiutnet  (/¥«*#. IViML)  and  eulU. 
▼attng  cuHiwry  ▼egeUblet  (JOUlN^acft  Xfyrirf).  A  few  cfMicb  wotk*  we  have  enametatcd  Id  our  BibHo. 
er^>hy  of  Oerdeniiic  (7ttBd),  but  we  can  lAreety  Ind  any  it  to  be  iiMerted  here  as  agrkulturaL  71M 
Notmrai  and  Ckemkoi  RtememU  ^f  Agf4emiiurt^  bff  Count  OiuUvim  Adolpbua  OyUenboiT,  a  learned 
Swediih  ttatetman,  were  tranalated  by  John  MliU  la  1770*  and  nwy  be  ocMMidereil  at  the  lawtotype  of 
Davy's  jlgriemlimrml  CMemuirg'  There  aie  wreral  treatiie*  on  the  eultore  of  the  potatoe  in  the  Swedi$h 
XirmmMettm»i  also  on  tobafico^on  the uanagcnvat  of  Mndy  soik,  on  the  cultiTatioo  of  ttaeCereUU}  and 
on  the  hop  and  |Jant«  for  fioddcr. 

18SSl  Amom. :  KoncL  Srcnaka  Landtbruhs  Acadenietii  Annaia.    Veer  a    Part  1.  8va 

l8Sd  fri$utnip,  iC  aMcWniit  to  tlte  king  at  Fraderidubeiv,  near  Copenhagen :  Afblldwinccr  af  de 
bediteoa  nyeete  Agerdvfkninftredakdber,  &e.    Copenhaffrnw  ita 

7907  Of  FoltiM  and  Rm$$i«n  iookt  on  aerieitiSttre,  It  bmt  be  easily  conceived,  there  ate  Terr  few. 
trantlatlons  flrom  f  rench  worki  ircre  made  into  the  PoMsfai  iMianagii  under  I>>ed.  Augustus  11. ; 
or  none  since  that  Omp,  the  Gtrmao  at  French  being  univcnaUr  undmloati  by  the  teading  claa 
of  agriculture  in  the  Russian  languagt  eooLi  be  of  little  inc  ^I^lc  oUy  Uiings  printed  in  nat  way  there 
are  u>  the  tiansaetionaof  the  EcoiiMnical  Society  of  St  PHerrtiorgh,  by  foreigners  resident  Chare,  and  In 
JUtin  Mr  GemMM.  The  best  iofomcd  Ruisian  nobles  read  French  or  German  like  the  Polei;  Tbere  la 
an  agrii^ultural  society  at  Warsaw,  which  occasionally  prints  Its  transactions ;  and  another  has  lately  been 
estaLlished at  Modcow.  which  publishes  an  agncullursl  iiewqiapex;    {See  Gard,  Mag.  vols.  L  and  U.) 

I8'i5.  Parfqft  M. :  ZemlicdeJtchcsksia  Chiinia.    Moscow,  bra, 

W25.  iAifWMa,  M.,  a  nshlsian  possaasilig  one  of  the  bugcst  houses  in  Moscow:  Zemli^dititcfacaky 
journal,  kc    Moscow.  Sra 

attTjbHm  i  ATantafet  i^mltanl  do  Wntroduction  de  U  Culture  rarite  d«  Terrec    Warsaw.  8m 


I  but  few 


Stfwxor.  ^«     Agrk^Uwrol  Bibliography  of  North  America*  ^ 

790&  Tkert  art  a  few  Atmtrieam  took*  ^fagrimUtirrt  and  republications  there  of  most  of  our  best  works 
on  tte  sulj^t  I>«an*s  N«ia  BngfaiU  Parmer'$  Dictfomatw  aud  l>wight*s  Tramctt  may  be  considered 
as  gtving  an  Idea  of  the  hnstauHlry  of  that  faut  of  the  courifry,  and  Roughlev's  Jamaica  Planter  of  the 
acricuUure  of  the  West  India  IsUndiL  A  number  of  Iptsvefbpg  jia^ers  op  tbe  subject  will  be  found  in 
tba  cnnsaotions  or  thn  America,  Mew  York*  PhiUdelpbia,  and  other  societiesL 

179.  Grff«»ir<iy,  Dr.  Jom^s,  of  Dinwiddle  county, 
in  Virginia.    . 

or na»  nwnllilil  fir«cai  «r  dM  Ctadm  Cbnuecitts  In  w- 
cnldDK  wom-aat  fjuids,  and  enrich  inff  such  h  an  nsttinllj 
Poor.    (2YnM.ilaiir.atoc  111.  i».!a&>    ., 

UOO.  DctHre, 

La  Science  du  (Juldvateur  Amcrlca&i  QsTngt  dcatfatf  sax 
Colons  M  aus  Ceminersans.    8to. 
1801.    "      -        "   - 


17M.  Bariram^JaMn,  M.P.,  PblhMlelphia. 
OnUMSaUManhMiucH:  On  Owur  EUnb  sad  tba  Piadi 


1754  Fktn^ng,  or 
Brigf. 


rnowia  of  tha  M»- 
bjr  Facu.  Votk.  Avo. 


ifss.  SeigrMfe.tViUkm., 

A  Tnatlat  vfoa  HmhmArs  snd  F|«ntln||. 

■airi«id.4to. 
Tm  Elliot. 

Etmjt  npon  Um  Hiubandn  in  Ntw  England,    band.  4*^ 
>f77S  Ow«itsgb«sdl*M,Bsq.,boimtnAnMrkaln 

173S:  died  at  LMidoii,  17B0,  In  gveat  poverty. 
A  n«anM  on  dM  enitan  sr  *o  iNiaaaa  Hani.  wUhiilw 

Ifaanar  In  which  It  u  uaually  cuMd,  sdMrtad  lo  MantMrn 

'         ■»  Ml  iliilpwd  fcr  th«  Uta  of  LaBholdaw  of  Oiwat 
^  «Ml  two  fUilisf  ths  riMS  mii  in  Flown.    X^nnL 


Mtmoln  of  ths  PbUaddphta  S«rMy  to  1>mnMnf  AjHwI- 
tun;  contslnlnic  Cbmrnonttadom  im  TBrtoot  Hnl^aeii  In  Uns- 


iwndn  «Ki  Rural  Aflain.    FhilitdelphU.  Sva 

nro.  ~"      ■  "      ' 

1.  An 
jSstt^  Amn«cn.  '(i«MrWe.  Tinm.  i.  Ul.) 


17^.  AntilL  Hon.  Edward.  Em.,  of  New  Jersey. 

1.  An  Swar  ort  ttie  CoMvst'on  a#  tha  Vint,  nd  tbe  aBsktaa 

ing  of  Wtn«.  tuitmi  to  the  dlHtarant  Ctimatca  oT 


t.  Tha  MollMia  of  curliw  FW»» 
isWiW  Hid  dic»inf  af  Unrnf^  (A. 
•'  17NL  Sartram,  Moaet. 


L«66.) 


Olnarvatfona  on  lbs  Nstlva  6ttk  Wonnsor  KvtA  A) 
XAwttfic.  TmM.  L  «K.) 

T78a  Carter,  IjmAoHyCfmAfM  Hrfl.  MfgWa. 

OlMn-ratiant  concrrnlnR  th*  Ply-vcc«tt  that  dactrovt  tha 
•Wb«at;»lthtawi«iMaftdlliac<wnrtaiandOaniilM*wn  {Jrmmt. 
Awmrit.  See.  1.  8740 

I7S0.  J>raM,  Dr. 


w  JfaKland  'F«nnai'4  Dictli 
K.  HtuJns^Jcsti 
_  .Method  of  dnilninK 
Jiwr.  Soc.  vol.  UL  p.  y&.) 


'gginst  Jesse,  of  Delaware. 

A^Methoi  jSr.dralnl  


1796. 


Pondt  in  LcTd  OrmtMU.    (TWmi. 


Bordley,  J.  R 

mA,  Nolo,anHfiA«diy  sad  KarsI 


[81SL  VBortofi.  Sef\famin  Smith,  MD.,  professor  of 
.  hUtwy  and  botany  in  the  university  of 
aluhiik 

Un  tha  NatiaaGouKBof  tbs  UsHunisa  tal^nbmm,  «t  Fo- 
Sala.    (A'k.  Jkwr.  SMiTraO.) 
ISei—lBSfi.  Aman^ 

Mcmoin  of  tha  Boaid  of  AarlrukuM  of  ths  State  af  New 
Yovk.    AlhwV'  •*«»  *  vote.  tolH««. 
18SflL  Pmenden,  Tkamoi  O. 
Tha  New  England  Farmer ;  «ontainin|c  Emm,  ariglual 
sahclad*  raUdnf  «»  A^vlculitua  and  Ikmierfic  Ei-onmnr.  y 
EniffavinKa  and  tha  Prk»  of  Couniij  2*raduca.     Bai 
5  Toib  4to  to  18X7. 

182a  /taitfA/<y.  noami,  nearly  twenty  years  a 
sugar  planter  in  Jaraatca. 

.  <IW  Aasiton  FtanMn^  Uukla t  at^Gptmn  tat  ptanUnc and 
man«sinff  a  Biifrw  Eitatr  or  otbar  Plantadoni  in  (hat  Itlaml, 
aodthroi^out  the  BrttMt  Wnt  Indlaa  In  fnsraL  lUuMaSsd 
vKn  lull  ratting  Ananldtai.    9f^ 

I8!S.  Anen. 

ThcnoSi^bfly.   VdLtt.4tab 

18S5.  Amn.  -. 

MaMCbnaMOs  AgricvUanl  Repodtaqr  and  Journal.  7  Tolk 
4to. 

IMS.  Anon. 

New  Yotk  Far 
Yorlr.  4to. 


r  and    HarUcvltuial  Raposltory.     Now 
I,  E.  L.y¥kq. 


Vm.  l^atkrop,  E.  L. 

flip  Fnrnwi^  Library :  a  S«ri««  of  Em»s  and  Papen  tot  the 
Pl«iiWtian</thab«ndjiorA|;iiaHlti4n*  (XV^lndsor.U.Sj.lSnio. 


Chap.  V. 


*         Professional  Police  and  Public  Laws  relative  to  AgrknUunsts  and  Agriculture*. 

7909.  By  professional  police  we  mean  those  associations  which  agriculturists  hav« 
Ibrmcd,  at  dilferent  times  and  in  different  manners,  for  imitual  benefit  or  instruction ; 
and  also  those  institutions  for  the  same  purpose  established  by  the  tegislature,  or  of  such 
a  nature  as  to  be  considered  public  or  national  By  laws  we  allude  to  those  special 
logislative  enactments  wliich  affect  more  particularly  agriculture.  These  are  so  nu- 
merous that  we  must  refer  the  reader  to  his  lnw7er  or  law  dictionary. 
.  7tflOL  rA«itfarry«»  or  no  flfirfCif/<wra//o*<'»  of  the  nature  of  those  of  masonry  or  gardening.  In  Scot, 
land  it  would  appear  soroethlM  of  this  kindliad  existed  among  ploughmen  at  one  tim^  as  tfacpasswOTds 

-  '  I  HIV  talked  of  in  some  of  the  counties  by  old  mca   InForfiu",! 

4  I  4 
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Part  IV. 


fbr  ploughiiMO,  as  well  M  Tuioiu  defcriptlons  of  qpentlret,  to  belong  to  gBrdcnerV 

n  districu  where  sheep  fAnnlns  to  followed  there  are  come  shepherd**  tocbetlp*^  Ivt 

mutual  Interchange  of  experience,  and  aid  In  caae  of  Tosses  of  such  sheep  as  are  the  shepherd's  perq  uWta 


fte.  U  Is  not  uncommon  forfi 

lodge*.    In  the  southern  dia 

mutual  Interchange  of  experience,  and  aid  In  case  of  Tosses  of  such  sheep  ai  ... 

There  are  some  ploughmen's  clubs  in  dittrent  place*»  and  various  associations  among  them  of  tb«  nature 

of  benefit  societies ;  but  these  do  not  come  under  the  description  of  professional 

7911.  ilfricu//ara/joc/tf/i'e«  for  interchange  of  knowledge  are  of  modem  date,  Nit  they  hare  Increaseril 
impldly  since  1794 :  the  nttn«>er  at  iNreiant  or  ktelf  existing  in  the  Britfoh  isles  is  at  least  eqml  to  the 
number  of  the  counties.  Societies  of  t>iis  description  are  either  seueral,  as  the  Board  of  Agriculture  and 
Society  of  Arts ;  national,  as  the  Hiehland  Society  and  DuMin  Institution :  particuUr,  as  the  Bath  and 
West  of  Engbind  Society ;  provincisil,  as  county  sodetie* ;  or  parochial,  as  being  limited  to  a  few  rodivi. 
duab  within  one  parish.  Of  this  kind  are  flu  luaii^^hiUs,  jtiougbipff  societies,  Aa  In  r^ard  to  the  end 
in  Tiew,  these  societies  either  embrace  the  arts  in  general;  the  rurisl  arts  in  general ;  some  branch  of  the 
rural  art,  as  agriculture ;  or  some  department  in  tnal  branch,  as  litre  stock,  sheep,  wool,  ftc. 

7918.  AU  thc$0.  tockites  hotd  wueUigt  at  stated  periods.  Mos^  of  them  of&r  premiums  for  particular 
objects,  -M  cpecintens  of  vegetable  or  animal  culture  6t  oradiiee,  ttrknUtura]  «peratt«ns,  i«orrt  and  pr0ft». 

-       ^^    -  ---.- — ^ —        "^^  y  and  museum  of  models  or  ftall-staed  implcu 

Niblin  Society,  send  out  itinennl  ploughmen 
lers.  •  lliMe  soeie«e*v\*Ml  irtinMt#NAty  si^pMted, 


•ional  merits  as  servants,  *a.s  sdme  of  %hem  Arm  a  HbrAnr  and 

ments :  a  few  publish  transactlonf :  and  one  or  two,  as  the  Dublin  Society 

antf  agriAxItumf  mtet#nrtle*  to  instriuit  p— *— * 


and.  the  Amis  tar  prstniuias  nastsd,  bar  th«  subsortetlons  #f  mtn^efsi  and  toy  vf^vkfitaTy  ^iam^^fa^hi»cm^ 
&a ;  hut  some,  as  the  Board  of  AgncuUure  and  tb^  Dublin  Society,  have  received  assistance  fronLgo. 
vemment:    '       '  -..,...         r  .  .^  *\  n 

f9ta  Of  Bmgliik  agricmituml  tooiaOgt  thi!  oldost  is  the  Soolcty  4t  Afta^  iflbandiA  in  ITM  oy  Lonl  FMk:. 
stone,  Lord  Uomnay,  Dr.  Hale*,  and  Sheplav.  Tbey  have  published  nuuiy  voluinas  of  ttuwMdfM^ 
awardetl  Immense  sums  in  premiums,  and  on  tne  whole  4(me  much  good.    (See  Hen's  C^c.  art  Soctfty) 

7914.  Tkt  D»tk  awl  fTttt  qf  SjuLi^  fudetv  wM  foundKl  jn 
W77.  Ibr  tmriNktM  «lin1l>i'  to  tti^M  oT  thr  LalMan  Society  of 
Aft*.  Th«r  b^v*  iKibllKlMd  tcm*  wluaUe  vol«iiu»  at  txan^ 
■etidn*,  •nu  dbtiibutcd  vartoos  rsvsYdt,  3kc.   lkea*t  thtt.  Sh'i 

7m^.Tkt,l»>mr4qf  JlgiisKitmr  mm  fimiodwl.  uodcv  Urn  Mt> 
....      ,    ^  .    .     .-.—      ....  jectedfrom 


tboritj  of  aovemroeot.  In   \VJ3-    Much 

thk  D»anl  Tbat,  «tcnit  the  oufciVcMlcMi  «r  Um  oJ 

and  the  Knieral  sttimUon  vhich  it  i^sllfd  to  acrick); .  . ^^ 

««U  be  uluid  vhat  adTanea^  SroM-mMltt.    ThefrW 

■taiffiii^  te  9e«staL  mono  to1imi««»„  cmtsln  frnf  X»Jj 

^^  ^^  -^  ^  to  their  totsJ  nuitOttr,  thSn  tS« 


laslMrttibwlMadUj 


total  nttnib«r.  thsn  tne  pubtus- 
'^  if  Am  or  tM  IMh  V<mJmv; 


thstfUwl 


(urccnn  to  cnerai  in  a  imnncTtMuntB 


difHiUnKof  «|pricttUural  talent  by 
" —     -    -.athaiMiuJtt"  ••^— -■ 


thaatlassfMiaaial 


KowrnincfH  wumrev  in  •wnnR  ■ 
ui4  thu^^bebw  M  lomea/uvd^  « 
MuTMiir^.lt'toAli  Sftermf  to  Diebi 
bHMd^  ■(  ISaill^.SS^- flw  Itt  tofly  ti 


^di)^ri^dj!6%&^ 


791&  Qf  WeUh  toektlew  then  are  only  two  of  threey  of  inifrior  note^  trlucb  haM  been.  alrsadF  Mltoai 
in  the  topography  of -the  (WtMry.  <  i  -  i.    ■'*■'■    i   .)  \  i      v  iw.  irlv 

791 7.^rW<*  n*tetk9  the  principal  now  fitting  acr  tin  HlgUand  tedicty  aa^  tho  DalkdMi 
Society.     '     •    ■  -,..,.;     M-   ^  v       .■:•'.•.        '    •      .  I  ..  .-  ■     . 

17lL  to  enquire  ipto  (he  sUte  qf  the  h{^lu)d«.  \joQQpMmt  \bi^ 
meMf  tit  their  ift^myvefflettt  imd  the  tirt<er»ittaiy  AT  thilr  lAn» 
tfttfH r  111k tMMI^ esppeeted  hf  «* eubMr^iUsuMritS aiski- 

.•■..''        I       .        ,.,.«♦...  ».'..!, 

991ft  <y  M9^  JsvMfcV'the  prineipol  are  the-  Dublin  Sooietjr  aild  the  Oovk  Hatitaticnj 

TO40.  Tkt  thMtm  S^/f  wn  established  7n  lYSl.'and  Inoor' 
porated  in  174'i-^  Arthur  .Voui)^  otMenres,  that  it  was  the 


.      .  ._     -  Juna  ob  _ 

pMWrt  «r  all  ttie  dMIMr  rforieMs^tW  teUtkiK  in  VtiKfarr  «M 

Ml4r  wae  ertablfc*^  V^LS^  y<»»  b^to,,  Tb«.ft>^iM» 
8oc«t7«  >n  Ma  pretent  adrmaeti  aUhv  Is  one  <dr  Qie  ira»t  com. 
pldte  fc.tab1b)unents  oCdw  kind.  (Rrei'<  Cw.  Art.  DnUin.) 
7M1.  n*  Fof-iait^KiKKf  4r  rnAMtf  wiU  eMaMUKsd  >MM 
V  Df  tb*Jliilittn  Sedety,  bi  IWia  r  The  stgrcfe  Uto 
adristanifMiMl  Uf^rtodt  9f  tbe  kteRdaqhTitnBWr'* 

Cbr*'  fiufleirffflii,  Ibr  sj^plyiag  lel^ice  to  the  ooai> 

7dS4u  TA<r<)nftrofA^^!Mr/M;teil|/<;r'/'Vf«n^ntr>Mns/hf<ar»^^ 
sorthips.    Of  these  there  Is  ono'ln  the  tmlvcrsitr  of  Bdmbuvgh,  estaftUsh^iSindSt  tme  fhTMiblH 

ported  by  the  DubUn  Society ;  one  \h.  Cork ;  and  ont  is  destined  to  he  estalilWiQd  at  somt^'ftiWfi^nW , 

Oxford,  igrccably  to  the  will,  and  donation  ofDt.  a«)thori>e  C90&  and778?.}^  pr<>f<*ibr'of  tb«|itiV  !^«f*L"' 


JMAMSi,  ttir  MnsdANSA  thm  aMlkUttSe  iT  ||o«aSa>4bC   It 


BOOK  II. 

TMC   FUTURK    rAOGHESK  QY   AQ&ICULTUftB   IM   B&ITAiy. 


i1  1 1 


7925.  Thb  improtfemcnt  of  agricuUuret  like  that  of  every  art,  manufacture*  or  com* 
modity,  necessarily  depends  on  demand  and  production :  a  povrerfVil  or  effectual  de* 
mand  will  ensure  produce,  and  excellent  produce  will,  to  a  certain  extent,  create 
denund.  A  general  nicety  of  taste  in  coach  or  saddle  horses  will  call  forth  a  superior 
description  of  these  animals,  and  superior  animals  will  tempt  purchasers  ;  if  the  inh^^ 
bitants  of  any  district  who  live  diiefly  on  barley  or  oats  indicate  a  preference  for  wheats 
and  a  willingness  to  pay  for  that  grain,  wheat  will  be  produced,  and  so  on.  Again,  as 
tlie  object  of  every  individual  who  engages  in  art  or  trade  is  to  acquire  gain,  the  ad- 
vancement of  an  art  will  depend  mainly  on  the  profits  it  affords ;  an  art  or  occupation 
which  affords  less  than  the  average  profits  on  capital  will  only  be  followed  by  such  as* 
from  babit  or  other  reasons,  cannot  apply  themselves  to  any  thing  better,  but  extra-profits 


Book  II.  IMPItOVJE^MBNT  OF  AOIIIOULTURE.  }SS5 

win  comiDaad  both  capital  and  akIIT.  From  these  consideniSpns  it  li  dbvious,  that  the 
improvement  of  agriculture  depends  on  the  piofits  on  capital  employed  in  it,  on  the  taste 
of  tfaoee  who  purchaw  iH  products,  and  on  the  knowledge  of  those  who  are  engaged  in 
agriculture  as  a  profession.  The  fir^t  subject  would  lead  us  further  into  political 
economy  than  would  be  ot  much  nse  in  a  work  of  this  kind;  and  therefore  we  ahaU  limit 
ourselves  10  a  ffew  remarks  on  the  other  topics. 


Chap.  I. 

Improi^emaU  of  ^igricuUurei  6y  r^nUi^  the  Taste  of  tlu  Purchuters  of  Ui  Products,  and 
increasing  the  Ktuncled^e  of  Agmdtural  Patronx, 
3f>26»  The  desit^  of  being  eomforiabie  is  th«  first  step  towards  improvement ;  but  beirora 
any  thing  can  btt  desired,  wo.  must  know  wliat  it  is.  Men,  when  thev  know  of  notliing 
better,  rest  satisfied  with  wliat  they  have ;  and  therefore  one  of  the  main  sources,  of  im- 
proving the  taste  both  of  tiuMo  who  purchase  agricultural  produce  from,  necessity,  and  of 
those  patrons  of  agricntture  who  purchase' from  the  conjoined  iin])if1ses  of  necessity  and 
choice,  is  the  increase  of  knowledge.  Ilowerer  paradoxical  it  may  seem,  discontent  ia 
the  parent  of  all  improv^ement,  as  certaialy  as  the  acorn  is  the  gcrtn  of  the  future  oak, 
or  the  time  present  that  of  alt  future  times.  The  gr^nd  acluevpmient  of  the  racesent  age, 
aft  eminent  writer  obserres  {Ejtanuner,  Jan.  9.  1891-.),  **  is  the  diffusion  of  superficial 
knowledge;*'  and  on  this  diffusion,  superficial  though  it  may  be,  the  pfOgrcss  of  agri- 
eolture  and  of  every  other  art  depends  far  more  thau  on  any  thing  else. 

7987.  /»  StK^lemt  and  Jrtlaed  oouM  s  taate  for  wbcaten  bresd  and  butcbcr'i  Qieat  be  Iqtroduced 
fenecall*  smooa  the  operattwe  cUmw.  Um  MlvaaUgn  to  asriCMUure  would  be  iammM.  Could  the  ume 
perK>ni  be  taugnt  to  desire  s  greater  dm-ec  of  cleanliiitM,  askt,  and  wanuth  In  Ibcir  oottafcsi  a  grsster 
variety  of  poUiertM,  laladt,  fruits,  and  flowent  In  their  gardens ;  and  handsome  dresses  for  their  wives  and 
dm^bteas^hov  graal  the  «SDeval  MoeftSl*  Much  avif  faddonetD  tarkig«boiiS<thit  elttBge,  by  Che  opulent 
_. .       .. ..    ..      »  ...   ^^f^tiiU^ 


who  arc  willing  to  reside  on  their  eaUtes  and  to  take  a  little  trouble  Bottdiag  «Ma  sad  comlbrtable 
rnttapai;  Mtaiidig  {Itcfas  aSsdmS  stntodiwitk^traea  and  Tlaais<ftQMthedealesneasRten  \  aod  offtrina 
little  premiums,  or  marks  or  distinction  for  keeping  them  in  the  nicest  order,  and  for  decently  clothed 
well-bred  children,  would  soon  have  a  sensible  efrect  Attending  to  that  kind  of  education  which  consists 
In  teacbTiig  Ihfiftita  dvUlty  and  pDnc««i(9S,  with  mtituaT  .respect  and  restralnf  as  srrasion  requires ;  and 
iDitructlng  gr«wa  children  how  to  work  al  aUnoat  every  thing  Kkely  to  come  In  tholr  way,  as  done  hi  the 
Improved  GMvaa  andflwlsaaBfaooliif  woHid,  ladspsadently  af  ffoadint  and  writings  doagreAt deal  losoftea 
and  humanise  the  peasant  mind.  Encouragement  should  be  given  to  sare  money  for  unforeacen  wanti^ 
or  against  old  aga^  iBii''«heHoacMd?dilhc«s}polaiad.eutiae>earlf 'masriagiP^-faUowed  \iif  a^numeroos 
"    "  pse  and  a  yariety  of  (dmil^  means  would  be  productive  of  some  change  of  taste  in  the 

-  j^,  of  rural  s^dfrty.        -^    •'   ■    r»   .  r, .-  . 

The  tHtrodMetim  qf  fammmfaeturiug  esUMt'thmenis,  wtterevpt  it  could,  ha  profiedy  done^  w«oM 
conMMmtr  to  the  aasM  effkd  i  those  whof  work  ■(  aDamidumiras^  and  even  ooasmen  iaeehanlc«>  fBnarally 
UnHmtefJshd  axe  b<Mtt>  dothed  and  lodgM,  than  tiie  comtMv  eountry  labourer -,  tHerefbrfr  chclr esazmle 
woiiltf  be  6f  use  In  Introducing  a  AUutar/ ae^^  pf  mxut*y.    **  The  endeavouring  to.tnipFcss  on  tbe  minds 


of  thalpwarclaasss  the  propriety  o^  iieifig  contented  with  the  atanplett  au^  oheapesi  fare^  U  extreinaiy 
peTwicioas>SO  tba  best  loterasta  of  aMnkimL  Encomiunu  ought  not  to  be  bestowed  oo  tktMe  who mn  eon. 
SatedW^ -^ ^ - — --• —      ^  ^^ 


fbr  the  comrortS|the  enjoyments,  and  even  the  1uxuriei,of  Ujie^sho^  be  ^jijf '^^^^''y.f'^^^*^  t^  1^^^ 


, , I  the  national  character  and  prejudices.   This,  as  It  appears  to  us,  Is  the 

Mmpdi|,of  fltN9mpMl«UlAM|«Uq|B|^m  of  tbeopwUUflp  of /he  lower  cUmea.  tomrii^aiid  ifaro^j  wHI 
have  D;  wveven  wasteM  lumto,  are  incompAaably  better  than  that  c<>)d,  »hisgi«b  apathy,  iRhich  would 
oOtttent  Itself  with  tihat  can  barely  continue  mere  animal  exiftence."  HC  Peel  oqaervod  hi  the 
House  cf  jCfommowM  ^t  *'*  be  thought  it  one  of  tha  first  duties  of  the  legislative,  to  do  all  in  its  power 
to  excite  a  taste  in  the  huiAbler  classes  of  society  for  those  comforts  and  those  enjovmcnts ->  those 
luxuries,  he  might  add  —  of  civilised  society,  the  desire  for  which,  and  the  habitual  possession  of 
which,  would  form  the  best  guarantee  for  tlielr  good  conduct,  and  the  best  guarantee  that  the  higher 
elaisei  coukl  have  fbr  the  possession  of  their  property  and  their  power,  as  at  present  enloyed,** 
(iimuua  qf  Cottage  Gardentng,  Hu$bandry,  and  AreUteeiure,  Ste.)  **  In  those  countries,"  Rlcardo 
Judiciously  observes,  **  where  the  laboufllliriflaiUi  UlvrOlV  IMTat  wants,  and  are  contented  with  the 
dieapest  rood,  the  people  are  exposed  to  the  greatest  vicissitudes  and  miseries :  they  have  no  pUce  of 
leAige  flrom  calainity }  they  cannot  seek  safety  In  a  lower  station :  they  are  already  so  low  that  they  can 
iUl  no  lower.  Od  any  dedciency  of  the  chief  article  of  their  subslstenoe,  there  are  few  substitutes  of 
which  they  can  avail  themselves,  and  dearth  to  them  Is  attended  with  almost  all  the  evils  of  famine.** 
(Alp.  Emeve.  Brit  art  Com  Laws.)  Such  Is  the  case  In  Ireland,  where,  amidst  the  gertns  of  the  fureatcst 
riches  and  luxury,  the  Inhabitants  are  contented  to  live  on  less  than  any  other  people  In  the  world. 
" —   ""    taste    '"  .         .  .      •    ..        .    .^     .  .^      . ....u...  ...^ — 

ding  I 

Jilne  t , , , ^    , 

gates,  verses  of  flekls,  and  the  beautiful  rows  of  turnips,  of  Berwickshire  or  Northumberland ;  the  cor. 


79-29.  The  taste  qf  the  superior  patrons  of  agriculture  Is  to  be  Improved  by  visiting  the  best  cultivated 
Ustrlcts,  reading  agricultural  works,  attending  agricultural  societies,  and,  above  all.  by  cultivating  a  farm^ 
md  estabttshins  on  It  a  systematic  onler  and  regularity  In  every  detail  Let  sucn  observe  the  hedges, 
jates,  verses  of  flekls,  and  the  beautiful  rows  of  turnips,  of  Berwickshire  or  Northumberland ;  the  cor. 
rectly  drilled  beans  of^East  Lothian ;  and  the  live  stock  of  Leicestershire    But  few  are  the  proprietors  of 


lands  who  either  empkiy  s  pro^r  baHIIT  or  danesne  steward ;  and  of  those  who  do,  how  few  who  do  pot 
limit  and  &ttar  them  in  their  operations,  or  else  neglect  them  and  leave  them  to  sink  Into  that  supine  state 
In  which  the  uppermost  wish  is  to  enjoy  the  comforts  of  the  situation  with  the  least  possible  degree  of  cxer. 
Oton !  Some  proprietors  desire  to  hare  their  heme  harm  managed  with  a  view  to  ptroAt,  as  the  cheapen  vMsy 
of  getting  hay,  straw,  mutton,  ftc  i  these  ore  sordid  patrons.  A  home  farm  ought  to  combine  an  elegant 
orderly  style  ef  management,  high-kept  horses,  harness,  implements,  &c.,  well  clothed  servants,  and  every 
thine  in  a  superior  style  to  what  is  seen  on  common  fkrms.  Particular  attention  ought  to  be  naid  t6  the 
balldlags,  which  should  combine  srchlteotursi  design,  fitness,  strength,  snd  ekigance  *,  the  rosds  ought  to' 
he  like  approaches  to  a  mansion }  the  hedges  like  those  of  gardens ;  the  green  verges  round  the  flekls  kepfc 
mown  like  Uwns  or  grass  walks,  and  the  ditches,  bridges,  and  gates  in  corresponding  neatness ;  the  finest 
trees  otigbt  to  be  encouraged  m  proper  situations,  and  correctly  pruned ;  substantial  watering  plaess 
formed  and  kept  supplied ;  ctvery  operation  on  plants,  or  the  ground,  performed  la  a  gardeD.liko  manner} 
and  no  individual  of  any  ipccles  of  stock  kept,  of  which  a  drawing  might  not  be  taken  and  preserved  as  a 
beauty.  Even  the  dress  and  deportment  of  tlie  servanu  on  such  a  fknn  ought  to  harmonise  with  the  ridi 
euhaiw,  orderty  diiptaiy,  and  Mgb  keeping  of  tlie  whole. 
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.  Caxr.  H. 

T/nprovcmetU  ^  ^jgpcuUure,  bi/' the  better  jEducalium  of  thote  who  care  engaged  in  it  as  a 

JPnfestiou» 


7990;  By  >educaiiatif  is  gcnernUy  undantcod  that  portiMi  of  lonewhedgv  'whidi  Is 
obt^ncd,dt  scbools;  but  in  a  mops  extendi  sense  (as  9Q1U  obsenres),  it  may  be 
d«fio«d  the  DwaDa  which  aro  employed  Co  Mndcr  man  competent  for  puisuing 
ttte  part  which  he  undertakes  to  pWforai  in  lif^,  with  increased  aatisftction  to  Mmaeif 
aod  othen.  Education  may  thus  be  considered  as  extending  t^  every  thing  which 
miaiuU*  on  th»  body  or>  mind,  ffom  the  tariiest  periods  of  o«r  existence  to  the  6nal 
<!^hicti6n  of  life:  ,'  U  is  unnecessary  here  to  bmbrie^  iEhe  subject  in  its  full  extent; 
l>tU  we  sbaU  offef'.««me.  «emarik«  oa^the  education  of  practind  men  in  general,  .ok 
tftoprofewloiuyi  ^naaibrt  of  ta  i^uRurfet,  and  dn  tt^  gtMnd  conduct  «kid  eeonofny 
of  bii,li£p.    .  „  ...,.,  .    •  •   V.-.  ,«..., 

9fcf»«  h   'Dbfgm'  if-M^wl^d^e  itfMeA  iMy  he-  dttmnei'by  'Ptwtkat  Mien,  and  genirni 
i  ].     '     P0iveri^fJ^humanMMti$.to4UtainmefU$» 

'TMl.  fUe'HiM Md  Oikrte  qf  r&uettttbn  that  ke  Ihhik  oogtit  to  be  iitw  tt>  etnf  hiiiilan  Whig  In  thb 
M±  W  e^sry  eDttntry,  add  !n  every  state  of  dvlHsatioA,  inay  be  thtw  defined :  ^  AU  the  knowledge  and 
accomplUbment*  that  achild'i  bodf  or  mind,  ^nd  ttie  state  of  kriowledgp  and  the  art  of  teaching  at  the 
titht!,  will  admfti  pircvlouily  to  the  age  t>f  jkibM/ ;  giving  prererence  to  those  branches  of  knowledge  am. 
•KTered  the  most  nsefoK  and  tfaoy^  accDm]4Unnicntf  and  manners  considered  tftc  most  humarAidBg, 
by  the  wise  and  good  t>r  the  Jkge:  It  seem*  «hre«Uofiable  to  edploy  Any  chiM  li\  aiding  tp  procure  the 
tteani  bf  to  subsistence,  ot  that  of  its  narGnts,  befbre  the  age  of  piibert|.  f^evioiuly  to  Aat  age,  by 
iHeani  of  Inftnt  sehbota^atid  of  the  adoption  of  the  rations  improvements  that  hare  been  recently  made 
in  modes  of  teaching,  all  niat  it  worth  knowing  may  be  taught  more  c^Mtoallv  than  comrnon  racing, 
writing,  and'  arithmetic  are,  during  the  same  time,  by  the  common  methods.  M^h,  io  (taincd  ana 
itistracted,  and  Hviog  tinder  an  enlightened  government,  will  become  as  diSbrent  anaiftmal  from  what 
he  1«  at  present,  even  in  Britidn,  as  the  most  enlightened  modem  moralist  and  phikfopher' of  Europe 
is  from  an  AQriban  tataae  "  It  li  not  necefiary,"  says  Lequlnlo,  writing  In  I7?3,  '*  to  render  an  ^gricul. 
tural  UlxHirer  a  legmen  man  j"  but  I  am  well  afsured^  from  my  own  experience,  that  the  knowledge  of 
every  Cbhig  uscAiL  atid  of  much  tivit  is  a^eeable,  both  In  knowledge  ancf  manners,  is  pcrnpctly  doo#btent 
with  a-  lll%  of  lataowr  iWthe  #eMa.  Ihit  hitherto  the  ed^ioatlon  of  the  labouring  classes  m  the  cotmtrr  haa 
proved  rather  an  obstacle  to  the  developeroent  of  reaM>D  than  otheprise  Eight  or  ten  years  are  enkwyed 
ht  ilfNngthe  H^d  bfa'diifil  with  cHimetas  and  pVejiidices.  which  Woncy  v^  of  studv  will  scartely  sue 
oeed  in  entirely  r^ngout  It  remains' for  national  philosophical  Institutions  to  dctttrojr  thiti  nsuooal 
•fit ;  And  ive'sH^n  oneoay  hi^ve  under  the  thatched  cottage  of  the  cbuntry  hamlet  thinking  men  endowed 
#!tb  reasbn,  and  capaUe  at  ohoe  of  taking  a' part  in  the  political  and  moral  ailklrs  of  th«ar'  country,  and 
IrOldbig  the  tkMJfit  or  guiding  the  eart  on  their  own  farm.  '*  11  tkut,**  says  this  admirable  writer,  **  q[ua 
les  mremi^ei  lemons  hofeat  rapbrent^ge  dc*  droits  de  Thomn^e'  et  miiU  solent  cnscighft  sans  au^un 
aaf  bulge  det  p^fldes  pHndnei  du  fkaatisme  et  dc«  frtdts  bartuures  de«  gothlques  pr^ug^  de  qudqu*  e*pfece 
que  ce  puiiae  itre.  JJtt  nations  de  U  ralson  et  du  boo  sens  tombent  sous  lous  los  intellects^  Ijcs  droiti  de 
Phomme  int^resbcnt  tous  led  ladi vidua,  et  1'einrit  et  le  c«eur  scront  bientAt  d'kocorti  podr  c'eu  ^reune 
aetence  imp^rtssable}  graves  tme  ftns.  )ele  repute,  lis  ne  s'eltkceront  januila;  ills  sc  concoivent  avcc 
aisance,  et  lis  »e  fizeront  bien  plus  solidement  que  cet  antiques  assertions  donn^  lur  la  foi  d'^utrui,  eC 
IMMmues  K  travers  les  t^nfebres  des  ritdes  te«  plus  ebscurs ;  assertions  ridicules,  et  qui,  potu  la  nluparC, 
n'ottt  s^ement  pas  en  leur  la  slmpAe  vraisemblancei  lis  se  flxeront,  sur.tout,  parcequ^ib  seront  ais^ment 
et  avant^geusement  compares  k  tgutes  ces  fkussettes  miraculetises  et  foltea  dont  le  n^ant  aioi»  fclateia 
pour  tolls,  et  parcequ'lls  senmt  eqcore  plus  avantageusement  mis  en  parallile  avcc  ces  mjstcres  afasardes 
«ne  I'htmime  ncvpouvait  admettre  qu*en  rc}etant  r^idence,  et  en  se  d^uillant  totaleaent  de  son  intek 
Lgencc  et  de  sa  ndsoo.  ■  C'est  par  ce  simple  enseignement  que  s^l^era  tout  d*un  coup  dans  not  campagnei 
une  esptee  ralsomtante  et  Ubre.  Sortie,  par  cette  creation  morale,  du  cahos  t^n(brcnx,  et  de  Pexistenee 
l^tfaargique  o&,  depnis  le  commencement  des  sitelcs,  etle  croupissalt  sous  le  Joug  de  teus  les  impiidcns 
Imblles  qui  se  pcnnctxaient  de  la  domlner,  nous  la  verrona  uiic  race  nouvelle,  ioteluaante  et  baidie.  laiaser 
ttn  eapaee  iiicoinmensurAle  entr^dle  et  les  g^n^attons  qui  I'ont  preeMte.*'  {Let  Fr^ug^  tf  ATwktjMr 
J.  At.  Lequhtio.  Paris.  179SL  Paroekiai  &$tittiUons  i  or.  aa  OuUtne  qf  a  BUmJ^  a  Musoaaf  Sda. 
mtknk  EsUOBshment,  ^. :  ao^  Der  EtatUuemtm  pcur  fBattctttiOn  PmoUgue  en  BapHre^  dam  U  Wwr^ 
t$tnhtrgt  et  Aau  te  Pujft  de  Bade.) 

^  7»SS.  A  high  and  eAd  degree  t^feduention  hat  some  pgwetAil  advocates  In  Korth  Amttioa,  and,  it  it 
ihou|ht  b^niany,  ^jl*.s^nodlstant  period,  be  adopted  In  several  of  the  stato.  'P^J^f*^''*''\P^'^  SetttmH 

>fbra{ 

ttie  state;  embiadr  '.       -.-  —»  "--— ^       -  «-.—  ---  -r-  -         -,  -        .     . 

to  the  entire  proti 

tfaietiali  of  class,  kcL-b,  ur  ]«utt,  or  rexerenre  va  any  or  gie  arpioary  cosuDCOfiiiB  m  use  exiauny  hmc  vk 
feciety.'*  (g£r  EiUifi  im  PMa  Sducatkm,  New  York,  ISSO :  Cooper*»  Lectmrei  on  PotHkal  Mcomamt,  m 
ouoted  In  the  Stmetator,  Dec.  4. 1890 :  and  Qard.  Mml  vol  vil.) 

*  793S.  TUf  »tgk  and  eouat  degtte  qf  edKco^foa  we  consider  to  be  as  much  Ae  bfacthrigbt  of  a  dltld  in  a 
-communjty  where  there  is  a  high  degree  of  dvinsation,  as  Ibod  and  clothes  are  Its  birthright  in  the  rodeat 
atate  of  sodety ;  because,  without  it,  a  man  or  won^an  is  qshered  Into  society  without  a  fkir  chance  of  being 
^1e  to  procure  those  means  of  subaistenoe  and  of  happiness  which  bekmg  to  human  nature  under  the  ^vea 
degree  of  dviHsatioD ;  in  abort,  without  a  fkir  chance  of  making  the  most  of  Klb.  To  introduce  an  igno. 
^tm  youth  Into  a  highly  dviUsed  country,  under  the  suppodtion  that  he  could  obtain  the  requisite  degree 
Of  prosperity  and  hjqiiriness,  would  be  more  absurd  than  to  turn  an  educated  child  into  a  country  of 
■savages.  This  is  one  view  of  the  subject,  and  it  is  a  view  on  which  all  who  can  aflfbrd  the  expense  act 
with  respect  to  their  own  dtUdren.  If  we  regard  the  subject  in  the  Ught  of  humanity,  and  the  sympathy 
or  one  part  of  society  with  another,  this  principle  will  equally  dicUte  the  duty  of  .bestowing,  as  &r  tt 
practicable,  that  good  on  others  which  we  feel  to  be  a  good  In  ourselves,  and  widch  we  are  convincea 
^Muld  add  to  the  general  happiness.  Viewed  as  a  matter  of  public  policy,  and  considering  that  the  grand 
vbiect  of  every  government  ought  to  be,  with  reference  to  Its  suUects,  thehr  h^qjpincss  and  prosperity  $ 
and,  with  reference  to  other  governments,  lU  own  sUbllity :  reason  dictates  the  use  of  the  moat  importam 
weans  for  gaintog  these  ends ;  and  that  It  would  be  prudent,  no  less  than  Just»  in  goveiumert  to  to  Icgia. 
bte,  as  that  every  individual  sul^cct  should  h^avc  the  degree  of  education  above  defined.     Ixt  none. 
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lh«N*nbtmkllnMclttywholMTCMittlMlraaladtiMtimdli7tteon«aad  cuNnrft  of  pobiw  mdMH, 

MthflirtedkiAraby  UMiiouiiahiMntaAdclothlivoftbcir|»i«iitiL  The  religiooi  and  humane  owothto 
lo  the  poor  m  a  |ftwt  of  human  nature ;  the  benfrolent,  m  •jmpathiitii»g  with  the  miierice  they  miflhr ; 
the  enttahtened.  In  ocdcr  to  ralae  them  to  thiii  raift  k  the  acale  of  creation;  the  rich,  to  five  them  a 
freater  chance  of  pomewing  property,  ip  orUcr  that  thvy  may  rfipcct  the  property  of  others ;  the  pru* 
aent,  that  they  alio  may  become  prudent ;  and  Bor^ment,  that  they  ihay  not  T>e  made  lae  toob  of 
fltttion,  foreign  or  domratir.    {FmnekkiilnHHmtiemt^^) 

70M.  Kmomkdge  gi9e$  movMT  i  and  if  one  part  of  lodety  haa  the  degree  of  eultiTatkm  detired,  and  the 
other  haa  it  net,  it  III  ciAient  that  «heie  CHI  be  tafyMtleiyaapathThetween  them.  The  experience  of 
ages  ahoirfl  .the  contmual  tcndwey  of  the  powcrftd  In  wealth  or  in  alUU  to  opprqn  the  weak ;  and  the 
oootinual  tendency  of  the  weak  to  redact  by  penonal  foroe,  by  cunning,  or  by  number*,  on  the  atron^ 
Mrteriah  eo  diacowiant  can  nerer  form  the  naeia  of  a  Mund.  heaitby,  and  permanent  state  of  wciety : 
the  poor  and  Ignorant  beeomiim^  under  tuoh  drcumitaneas  little  better  than  slaTee  to  the  rich  and 
enlightened,  regard  them  as  their  enemies,  and  often  finding  them  to  be  such,  mutt  and  will  rebel }  and 
the  rteult  is,  sooner  or  later,  a  suhvenlon  of  iaeieCy.  ft  would  evidently  contribute  to  the  stablflty  and 
"^  raMoree^ual  distritetiea  of  power?  and. 


harmony  of  society  tn  modeante  thia4etion<and  m  mitltm  by  a ^  .  _ 

as  knowledgo  gives  power,  the  meat  obvious  and  eflbctual  ,way  of  attaining  the  end  pnyoeed  X  1^ 
dUlbsinf  such  a  Ugh  and  equal  dcgt^  6f  tefioof  etfucailbn  U  Ve  have  defined.  It  must  be  evident,  we 
thinky  that  the  slate  of  sooieiy^wiifah  tlHs<ieg>ee  <tf  edM^fctfon  wit  eeoheroPllT  produoe,  wiU  indnd* 
Jj^Mggr  *J3J&f •***•*  <"»'■  ^^wnw  rtt)  ▼JWf*  :hww)  wtiyc^  uadeii.AW  g(t«l>  ^jnmmtwey,.!* 

79G&  nir  AnowMfe  qf  kmguagett  kMorm.geegrmpkmt  mrit,  sdenea,  amd  lUerahtre,  which  aM  aitlcut 
turist,  whether  a  ploughman,  shepherd,  bailiff,  dfewaid,  or  rent-paying  former,  dally  occupied  with  hia 
VHfUmkan,  may  aoqaira^  his,<mn  dxert|ai>a»  provided  he  heglns  at  Ihe  Mrlljirt  aoomenti  Uf  •!  fiifceea 
yean  of  age,  and  continues  to  employ  ^is  leisure  hours  in  reading  till  be  is  twentr  or  twenty-flve,  is  by 
•o  flseans  inoonaiderafale}  not  that  ne'ean  or  need  becoihe  leaned)  but.  If  \drsirous,  he  may  beeosnn 
^Ir  tnlelilgent.  rppwr  hifaaelf  fit,  as  for  as  eonversatkm  ia  coneenied,  Xor  goodnVfcia^*  l«v* 
.ctive  and  eniertaining  to  others  by  ms  conversation,  and  provide  a  xcscnrc  iUodof  cnjoyprnt,  bf 
{Upa  store  qT  ideas  for  reflection  in  misfortune,  disease^  or  old  age  .    . 

S.  JTU  Mtilihi  i^kmwUdgt  to  that  part  of  mankind  who  are  doinncd  to  a  life  of  mechanical  labour, 
her  who  suftr  themselves  to  be  doomed  to  it,  has  been  questioned;  it  is  said  to  c^ide^  them  dissa- 
tisfied with  their  condition,  to  produce  various  other  evils^  and  at  all  events  in  na  way>ta  add  to  their 
happiness  QC  the  good  of  .society.    Xaa  *       *^  .....  .^    .  ^    .    ,       - 

or  operations  whkh  any  olbec  animjd  » 

necessary  than  to  a  man  wbose  husineu 

tikNiffa  less  necessary,  it  may  not  be  highly  useful :  1^  for  exanvle,it  renders  ham  dissatiafied  with  hia 

Qpoditlon,  it  will,  at  the.  aame  time,  be  mora  likely  than  any  thipg  dae  to  lead  him  to  some  proper  moda 

of  improving  it ;  or  if  almost  unli^provable,  education  certainly  will  be  mote  fikaly  Mm" ^  wte  of  igno. 


viate  it  by  emigraiiMi,  go  to  Britain  or  America  ^  those  who  know  nothing,  sUy  at  hmne,  commit  acts  of 
violenc&aild  axe  haogML" 

79^.  To  detide  at  ia  the  tttiU^  id  huntUdge  to  the  operative  partt  qf  eodetfi  would  perhaps  xcquire  a 
previous  deeision  of  the  4|ueetion,  **  What  constitutes  nappinesa  f  **  The  ganeraTanawer  II  the  exercise  of 
all  our  foculties  of  bodv  and  mind :  every  one  wbo  has  lived  thirty  or  forty  years  in  tne  world,  knows 
that  there  is  no  aueh  thing  as  absolute  happiness ;  the  Prince  de  Liene,  a  man  of  neat  natural  perts^ 
with  every  advantage  of  pctsoo.  birth,  and  wealth,  and  in  favour  at  all  the  courts  of  Surope ;  fond  alike 
of  war,  Utvature,  gallantry,  and  agticulture,  and  woo  lived  to  be  upwards  of  90  years  of  age,  has  left  oa 
record  that  he  was  only  perfectji  happjr  two  or  three  times  in  his  life,  atid  only  for  a  fow  minutes  each 
tim«k  Forsyth  {Prtn^Mt  qt  eioral  Scimu,  vol.  L  chap.  1.)  says  perfect,  happinem  is  a  thing  not  to  be 
thought  of;  and  that  all  that  men  and  women  can  do  lo  order  to  make  the  most,  of  their  es^irt^uco,  is  ta 
occupy  themselves  and  make  progiess  in  whatever  they  engage  in :  progreu  In  enjoyment,  or  anproxima. 
tion  to  happineaa,  is  therefore  the  obiect  to  have  in  view. 

79S8.  2ae  atf/r^r  qf  hnavitedae  to  eperp  human  being  is  oonscqxiently,  in  our  opinion,  unqucsUonable^  on 
th^  mere  principle  of  adding  to  eniegnnent ;  hor  do  we  believe  that  there  is  more  danger  from  excess  of 
knowledge  in  any  patticular  class  of  society,  high  or  low,  than  there  is  flrom  excess  in  their  eating  or 
drittkii^.  A  number  of  men  possessed  ct  property  or  power  by  inheritance,  fovour,  or  chance,  wbo  art 
viery  consdoua  that  they  never  could  have  acquired  those  advantages  hv  the  common  competition  of  talent 
and  industry,  and  who  are  in  foct  wrapt  up  in  selfishness,  are  naturally  |ealous  ef  the  progress  of  know, 
ledge;  their  secret  maxim  is  to  keep  down  the  lower  orders,  and  to  impress  on  their  minds  only  the 
duties  of  loyalty,  religion,  and,  as  Vancouver  adds,  hard  work.  Tliis  monopolv  of  power  and  knowledge, 
however,  cannot  be  maintained  for  ever,  and  in  every  country  it  is  found  rapidly  yielding  to  the  genoal 
prcMrrem  of  society.  It  Is  only  those  who  have  to  dread  thU  progress  that  fear  the  difiUsioo  of  education 
and  liberal  prindplesL 

7999.  £dacatia»  in  aU  cMralrfoi,ln  as  for  aa  it  has  been  carried,  hss  had  tha  efibct  of  rendering  the  poor 
oontent  Compare  the  iioor  of  Sweden  and  Germany  with  those  of  England.  The  uneducated  are  propt 
to  fonalder  wnslth  end  happinem  as  synonymoiM.  a  cieluslon  which  knowkdge  quickly  dispels ;  phllosophv 
taaohes  iU  foUacy,  and  history  excmpttles  it  For  our  own  part,  wo  can  see  nothing  lo  education  out 
inoreased  security  to  the  rich,  and  increased  happiness  to  the  poor.  One  of  the  great  evils  which  at  pra- 
sent  aflUct  society  In  this  country  is  over-production ;  not  only  of  manufoctured  goods,  but  also  of  human 
beings.  We  are  apt  to  beUeve  that  even  this  calamity  might  be  remedied,  if  every  labourer  in  th* 
country  considered  a  high  and  equal  degree  of  education  as  a  necessary  of  Kfe,  and  no  more  tobe  dis. 
pensed  with  in  a  child  than  AxmI  or  clothing ;  as  in  that  case  he  would  not  think  of  marrying  till  he  could 
bestow  this  degree  of  educaOon  on  his  chlldrea  If  any  labourer  acted  otherwise  he  woukt  bring  falmsdf 
into  disgrace  among  his  own  class ;  he  would  suflbr  a  loss  of  reputatlra  for  good  sense  and  good  taste ;  and 
hto  wifo  and  hfanselr  would  no  longer  he  able  to  associate  with  their  neighbours^  either  ftom  the  extraor. 
dinary  exertions  which  thmr  must  makOk  In  order  to  educate  their  children  up  to  the  general  level,  or  in 
oonscquence  of  not  being  able  to  dfo  so.  and  having  It  done  for  them  b^  tlie  parish  as  pauptrs.  tlie  dread 
of  the  reflections  and  negleet  of  the  children  when  they  arrived  at  maturity,  and  found  that  they  were 
Indebted  to  the  parish  more  than  to  their  parents  for  their  education,  and  that  they  had,  in  fact,  to  pay 
the  parish  for  this  education  themselves,  would  also  act  as  a  powerful  inducement  to  prudential  conduct. 
Besides,  when  parents  themselves  have  once  enjoyed  the  decree  of  education  deAned|they  will  consider 
it  cruel  and  oi^ust  not  to  bestow  the  same  degree  of  educaUon  on  their  children.  This  is,  in  foct,  tk« 
foeling  of  all  educated  parents ;  and  one  great  object  that  we  have  in  view  is  to  communicate  the  same 
feeling  to  the  very  lowest  member  of  society.  We  are  Justified  in  concluding  that  univen^l  educatioD 
would  do  so,  by  what  actually  takes  place  at  present  among  the  educated  classes.  {Paroehiai  Attitum 
Uantf  4c. ;  and  The  O^cte  to  be  obtained  by  Reform  in  Parliament.  4c.) 

7910.  The  terms  knowledge  and  ignorance  are  entirely  relative :  tne  knowledge  of  a  modem  chemlstl 
porter  would  have  subjected  him  to  be  banged  and  burned  in  the  days  of  the  first  popes ;  and  anv  brick- 
kyer's  Ubourer  of  the  present  day,  who  reads  the  London  newspapers,  has  more  correct  Meas  of  tne  prin. 
dptes  of  political  economy  than  nine  tenths  of  the  nobility  in  Russia  and  Spain.  It  Is  impossible  to  set 
limits  to  we  knowledge  w>hich  may  be  obtained  by  those  who  are  destined  even  to  the  most  severe  and 
eonstont labour}  the  intelligence  of  the  miners  In  Scotland  and  Sweden  may  be  reforrcd  to  as  proofo 
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;tf)^  mlncrc  at  Leadhifls  have  a  regular  library  and  reading  focicty ;  and  Uo  wotks  they  »ak«  cboievof 
are  not  only  histories,  royages,  travels,  &a  but  even  works  of  taste,  such  as  the  British  claasica,  and  hart 
novels  and  romances,  'fhc  degree  to  which  knowledge  will  prevail  among  any  class  of  labouring  men 
will  depend  jointly  on  their  own  ambition,  on  the  demand  for  knowledge,  or  the  re)Hitation  in  whieli  It  is 
held,  and  on  the  opportunities  of  acquiring  it  A  dull,  stupid  |ierson,  with  little  native  artivitv,  will  never 
dMire  to  know  more  tlian  what  enables  him  to  supply  the  ordinary  wants  of  life ;  but  where  the  worknMB 
of  any  art  are  required  to  have  technical  knowledge  of  any  particular  kind,  they  will  be  Cmnd  invariably 
to  poMCis  It  Thus  carpenters  and  masons  require  some  knowledge  of  the  mechanical  principles  of  anrhu 
tecturc,  and  working  engineers  of  the  strength  of  materials ;  and  these  kinds  of  knosvledgie  areacqnirad 
by  tbcra  without  an  hour's  interruption  of  their  daily  labour :  on  the  contrary,  the  habit  of  evening  slndy 
renders  them  more  steady,  sober,  and  industrious  than  other  workmen :  than  brickJayers  and  paper, 
hangers,  for  cxampio,  whone  employments  require  much  less  Intelleotual  skill-  If  every  etmt  niaid, 
bicfbrc  sne  could  o'>tain  a  flrst-rate  place,  were  required  to  be  able  to  read  Apiciut  in  th«  ariginM 
tongue,  there  would  be  no  want  of  learned  cooks ;  asd  if  no  baiUff*  could  obtain  a  first-rate  situation  who 
had  not  written  a  thesis  In  Orcek,  or  who  had  not  made  the  tour  of  Europe,  there  would  soon  be  found 
abundance  of  bailiff*  so  qualified.  A  Caledonian,  when  he  comes  to  the  low  country,  soon  acquires  the 
English  tongue,  and,  if  he  has  been  taught  I^tin,  thus  knows  three  languages.  The  servants  at  the  iwM 
on  some  nans  of  the  CoutincrU,  frequcnteil  by  difibrent  nations,  often  acquire  a  moderate  knowledge  nf 
three  or  fbur  Lmgu.iges :  a  late  custom-house  ofHcer  on  the  island  of  Cronttadt  spoke  and  wrote  ten  Ian. 
guagcs  :  and  the  bar.maid  at  the  hotel  de  Londres,  at  which  we  lodged  in  Moscow,  in  181ij  conld  makb 
nersoir  intelligible  in  Swedish,  Russian,  Puliiih,  German,  French,  Italian,  and  English. 

7!H1.  TA^  ccriain  way  qf  obtaining  aruf  iking  is  to  be  impressed  with  tbe  necessity  of  possessing  it, 
cither  to  avoid  the  evil  of  being  without  it ;  or  to  satisfy  the  uesires  of  others  as  to  ourselves;  or  our  own 
dcsirci  There  Is  scarcely  any  tiling  a  rational  man  ran  desire  that  he  may  not.obtain,  by  maintaining  on 
bis  mind  a  powerful  impression  of  the  neoessity  of  obtaining  it ;  pursuing  the  means  of  attainment  with 
unceasing  perseverance,  and  keeping  alive  that  enthusiasm  and  ardour  which  always  aeoompany  powvrAil 
desires.  All  may  not  acquircL  by  the  same  degree  of  labour,  the  same  degree  of  eminence ;  but  any  man, 
ta^  labour,  may  attain  a  knowledge  of  all  that  is  already  known  on  any  sul^ect,  and  that  degree  of  know* 
Icdgo  is  respectable ;  what  many  never  attain  to,  and  what  few  go  bevond. 

'  *fy^  Tht  grand  drawback  to  every  kind  qf  imarovetnrnt  is,  the  vulgar  and  degrading  idea  that  oerteitt 
things  are  beyond  our  reach ;  whereas  the  truth  Is,  every  thing  isattainable  by  the  employment  of  mennsi' 
and  nothing,  not  even  the  knowledge  of  a  common  labourer,  without  it :  there  are  many  things,  whicft  it 
U  not  desirable  to  wish  for,  and  which  are  only  desired  by  men  of  extraordinary  minds ;  but  let  no  man 
fiuicy  any  thing  is  impossible  to  him,  for  this  is  the  bane  of  all  improvement  Let  no  young  plough-' 
man,  therefore,  who  reads  this,  even  if  he  can  but  barely  read,  imagme  that  be  may  not  beoome  eminent 
m  any  of  the  pursuits  of  life  or  departments  of  knowiedse,  much  less  in  those  of  his  profession :  let  Man- 
never  lose  sight  of  thh  principle— that  to  desire  and  apply  is  to  attain,  and  that  the  attainment  will  be  m 
p^t^rtioa  to  the  application. 

Sect.  II.     Profet$kmol  Education  cf  AgricuUvrUtt- 

1 1  pfvftsiional  man  tJiouU  excel  at  such,  every  other  aequirtmei  ._     , 

servient  to  that  of  his  profession.    No  branch  of  knowledge  should  be  pursued  to  anv  extent  that,  etthei> 


'79I&  /n  order  that  d  proftsikmaJ  man  thoutd  excel  as  suck,  every  other  acquirement  must  bakcpttPoIl* 
lervient  to  that  of  his  profession.  No  branch  of  knowledge  should  be  pursued  to  any  extent  that,  etthei> 
of  iUelf,  or  by  the  habits  of  thinking  to  which  it  gives  rise,  tends  to  divert  the  mind  f^om  the  main  obiect 


of  pursuit ;  sometbii^.  It  is  tnia^  is  due  io^relaiiAiion  In  «iiery  spteies  «f  adqiilranenC;  but  judicious- 
relaxation  only  serves  to  whet  the  appetite  for  the  vigorous  pursuit  of  the  main  object  By  the  pro^ 
fessional  education  of  agriculturisti,  we  mean  that  direction  of  their.  f«cuUies  l^y  whieh  ttieywIU 
be«t  acqulfe  tbe  science  and  manual  operations  of  agriculture^  and  we  ahaU  suppoae  agrioultusnb 
tHipits  generally  to  have  so  other  ccholastic  education  than  lomc  knowle4ge  ef  reading,  writings  anA 
arithmetic.  i..t. 

19\i.  AH  sfoung  men  tu^  intend  embracing  agriculture  04  e  prqfestitm,  whether  as{ik)ughmeB«  bailiA, 
stewards,  laoid-vducrs,.  or  rentpaying  farmers,  ought  to  undergo  a  course  of  manual  bt^ur  lex  ooe>geaff' 
or  more,  in  order  to  acquire  toe  meclianism.of  all.^rifultural  opinrations.  ,  When  flw  |»u|iil  .ia  nak< 
destined  for  aqy  particular  county,  then  he  should  b^  seni.toa  fiumer  inadistrietioftmix6degriculfcure4J 
al,  for  cxoihplc.  East  Lothjan,  whcrc'he  would,  if  placed  iii  a  wheat  and.  bean  cuttuse  fium^seoial  n^great 
distance  the  turnip  svstem  and  feeding,  and  a  few  roile<  ott,  the  mou^tam  sheeiwftfming  er  knedin^  ts 
when  tlie  pupil  is  intended  to  be  settled  in  any  particular  county,  he  ougbt  to  be  sent  io  a  cottniyiasrnaar 
ai  possible  of^simJlar  soil  and  climate,  whocc  the  best  pi^gtiqes  are  in  .u#e ;  m  ftoom  all  the  turnip  «o«iitses^' 
pupils  should  go  to  Korthuimberland  or  Berwickshire;  from  the  olay  coiunties  to  Ban  XiOlhun«ior  Mbm 
Carse  of  Oowrie }  trom  a  mountainous  district  to  the  Cheviot  hills,  and  Twoeddak^  &o.    t .  -(i    i  >«.- 

7M5.  The  term  qf  apprenticetkip  compl^tcd^  the  Aiture  time  o(  the  |)uc«l  ougtit.  iter  lie  lepthrtlf  d  aoeenl«3 
log  to  the  ultimate  object  in  y»£w  :  if  ke  is  intended  for  a  plpttghm«n,«beMetd««c.  bedgei*  pa(taeps-rti»i 
introduce  new  practices  in  other  counties,  he  may  remain  fpr.  A  year  9r  twf»  ienget  mUk  oUMi.  1  ' 


thesapAdisUickiu  order  Hot  merely  te  ncguirc  but  to  liabituate  himsetf  to  aiTtbe  .Koproiied  ei^alieili 
a<id  practices.  ,  u  he  If  intended  for  a  baulQ^  then,  aftex  bavinfl  been  J(wo.y^«rs  jw  oneekaaaalesittiMBi*! 
let.  hi^  engage  himself  ibr.ip,  second  two  yean  in  a  di4Uict,Qfai«  qpppsite.fr.  at.least of  edUlbnntcli»..> 
racier  ^  and  fur  a  third  two  years,  on  p.  third  character.  Thera  at;,e^,aa .already  4hQwn,  onlii  thrae-deacr^ 
tions  or  farming  in.Brilain :  the  bean  and  ciover<,orclay.lAnd>Wnu«A  which  jneiiidcaiiiedinc  byiiMliqiy'-' 
th(  turnip  farming,  which  includes  feeding  bothTby  soiling  and  nasturagirt  4nd->tke>hil|,  er.  meunlainiaarj 
pAflture  farming,  wliluh  ihcludes  all  the  moieties  of  brccdii^g,  A  ypungman  tthorefpro  of  ordinam  iniski 
le^t.  who  bos  iVorkcd  two  y«ar<  la  East  LothUn  on  a  clay  farm,  two  years-in  the  lewer  BerwiokBiarci'nei 
in  the  low  put  of  Xorthumberland*  and  two  yean  on  the  Northumbrian  bills,  must  have  a  vei^conqwliait'i 
knowledge  dr  thai  part  of  agriculture  known  as  Farming  or  husbandry.  •  -    ..    n  t  t-  'rtiu 

7^46.  Tke  higher  braack^t  qfagricHUn$refOX  what  may  be  called  the.  engineering,  valutugi,  andvestam. 
agency  departments,  can  only  be  completely  acquired  by  first  gping  through  the  course  abcnre  desciibed» 
as  suitable  Cor  tMiU^Si  and  common  stewards,  and  next  plauii\g  themselves  under  aa  eminent* stewsidv 
land  valuaiof,  drainer,  road  engineer,  irrigator,  Sec.  as  the  case  may  be  j  makings cbeice  of  n  stewsuM  whn  • 
b4>  extensive  woods  and  plantations,  and  also,  if  possible,  some  quarries,  fisheries,  or  even  ninen  undar* 
his  care,  and  of  a  land  valuer  or  drainer  in  Aill  employment  AVben  a  4olid  foundation  ia  laid  by  at . 
thor9Ugh  practical  koowlcdge  ot  fill  the  operations  of  common  agriculture,  the  higher  |»rt  is«ttained  < 


steward  or  agent.  In  order  to  acquire  tbe  art  or  managing  landed  estates^  tbe  morm  eensequenees  mej 
be  dreaded,  cioth  to  the  proprietors  and  the  occupiers  of  the  territory  whiob  may  be  sul4e«ied4othenK:'* 
The  condition  of  m^py  eit«te»  and  tenants,  managed  by  attorneys,  may  be  reArred-  to  in  pcoaf  of  otv"* 


IWf  Young  men ,»nt£ftdp4  aire$n/Upaying  /ar»w<w,  after  two  years'  laliour  as- common  acvmitiy 
should  be  kept  as  assistant  bailiffk  on  other  farms,  till  tney  arc  atleast  i25  years  of  age:  noijmiuinao^ 
In  our  opipion,  ought  to  be  put  in  a  farm  on  bis  jown  anc^unt,  or  employed  aa  »  nuutcv  bailii^^al  ga 
earlier  period.  i..»ji<' 

7^.  in  oil  foses  token  i/Qung  men  are  dcsfijtrd  /or  particular  pmp^nes^  they  sbouU  be  sent  oMeiNttf 
particular  districts;  ^  for  example,  young  men  intended  forroad^Mirveyoie,  to  wtiere  roads  aore'MR 
managodfdrainers  to  a.  draining  country,  embankers  to  liincolnshire,  waipers  to  the  Humber,  Irrigators 
to  South  Ccrney,  hedgcrs  to  Berwickshire,  woodmen  and  foresters  to  Dunkcld,  or  Blair  in  Athol,  &&    U 
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wmM  eontrUmte  miieh  to  the  lmpr<wreiacnt  of  agriculture  In  the  backward  eountlei^  If  landed  fentlemm 
fHMld  pterall  on  their  tenantt  te  tend  their  sona  ai  apptcMticet,  or  even  aa  ploughmen  or  fkrai  labouren, 
tv  tlM  iin|iroved  counttat;  or  If  ladt  brought  up  by  the  pariih  were  wnt  there  with  a  view  to  their 
■oquiflng  the  uae  of  the  Improved  implementa. 

TINft  fVkatntr  it  tJke  kind  qf  ar^ukfnai  kncmtff/ge  io  be  acquired^  the  means  of  attainment  i«  the 
pupils  pajrhit  siich  attention  to  what  he  aee*  and  hcam  a*  to  Ax  it  in  hit  memory.  One  of  the  tint  thingt, 
ibetifBtCt  that  a  young  man  should  dn  Is  to  cultivate  the  Iheulty  of  attention,  which  he  may  do  every 
hoar  of  the  daiy,  by  flnt  looking  al  ear  object  and  then  shutting  his  eyes^  and  trying  whether  he  recollects 
its magnilode,  Ibrilii,  ecriour,  &6  j  whather  he  would  know  H  when  he  saw  It  agitln,  and  by  tvhat  specif 
Mark  m  mark*  be  wouAd  know  It  or  iesertbe  it  When  he  goes  flroin  one  part  oTthe  firm  to  another,  or 
iaoa  •  walk  or  journey,  let  him  pay  that  degree  of  attention  to  every  thing  he,sec»  and  hearv  wMch  wUl 
enable  iilm  t»  glvo  MOia  acoount  of  them  when  returned  fhnn  hu  walk  or  Journey ;  and  let  him  fry 
next  day,  or  aamo  days  afterwards.  If  he  eam  recollect  what  he  had  seen  then,  or  at  any  particular  tihie 
aad  place. 

79fo.  Tk9atfenitom$»  he  txnetted Ht  aniek  a  irajr  as  to  tmpnt$  ike  mnnoftt,  and' enable  the  observer  or 
hcareiv  not  only  to  rcooUect  obfeeta,  but  to  describe  them,  must  be  exeii^sed  systematically.  A.  thing  or 
•  diaooursa  most  be  attended  to,  not  onW  as  a  whole,  but  as  A  composition  of  parts;  and  these  starts  must 
be  consideitd  not  only  as  to  their  qualities  of  dimension,  colour,  consistency.  &c.,  but  as  to  their  relativl; 
altuatian  and  poaition.  To  be  able  to  give  an  account  of  a  towri  or  village,  for  example,  the  lint  thiivg  la 
Io  get  a  general  idea  of  the  outline  or  Its  ground-plan,  which  may  be  done  by  lookitig  from  a  church 
tawer  or  ad^ning  hill ;  next,  ila  reUttve  situation  to  surrountiing  objects,  as  what  bdls,  ot  woods,  or 
waters  Join  it,  and  In  what  quarters ;  next,  the  riirection.of  the  leading  street  or  streets  must  ba  noticed ; 
then  the  intersecting  or  secondary  streets,  theprinrtpal  pubUc  buildings,  the  principal  private  one^  where 
the  lowest  houses  and  narrowest  stretls  are  sit  tated,  and  what  is  the  char^ter  of  the  greatest  number  of 
Aouaea  composing  the  whole  assemblage. 

7031.  7b  trrtuyrr  up  in  the  mind  the  characteristic  marks  of  particular  varieties  and  subvarietles  of  stock 
Is  a  most  lanportant  part  of  an  agriculturist**  professional  education.  Tb  do  this  etfbctually,  some  know. 
Jadge  of  aketching  is  of  great  use,  and,  if  possible,  ought  to  be  acquired  by  every  person  intending  to  UU 
the  situation  of  leillir  or  Steward.  The  knowledge  o(  soils,  plants,  and  their  culture  Is  a  very  simple 
business  compared  with  the  knowledge  of  stock,  which  is  not  only  of  difficult  and  tedious  acqglremeot, 
but  easily  fbrgettan  w  loet :  fbr  one  gentleman's  nailia*  that  knovs  any  thing  of  stock  there  arc  at  least  a 
•eore  that  know  nothing. 

IQiSfL  In  eoMWction  with  pfqf<r$sionai  ttudiei^  the  popiTmay  find  it  nec«»iirT,  if  brie  education  hos  been 
neglected,  io  ffo  on  at  his  lelture  hburs  with  all  the  usual  branches  of  education,  cither  asslKtiyl  by  boolu 
ahme,  or  by  Imoks  and  the  l»eet  assistance  he  can  procure.  \t  his  school  education  T^as  cxtcmicd  \jCf  arith 
aaelic,  mensuration,  matheteiatitv,  and  dyMring,  he  should  occupy  him»olf  in  acquirfng  a  koowleUgc  of 
beuny.  toology,  goology,  and  mincfalogy,  witSmit  a  tolerable  knowltnlge  of  each  of  ]*Jnich  He  will  <,>vcc 
ba  iaf  the  dark  amo6g  asodem  agriculluhsts,  and  hi  reading  ftooka  6n  the  subject  Scxt,  l«t  hfra  btudy 
the  various  arts  and  manufactures  that  have  any  relation  to  agriculture,  and  store'  his  mind  mth  all  he 
can  acquire  from  one  of  the  best  general  Encydoptediatt  m  that  of  Rees,  or  the  Encyciopttdia  Britamuca, 
with  iu  excellent  supptemaBfeanp.voiiKDeiL  « 11  ko#U^g»iHttaervahil  if  beiwifticrto  know  the  extent  to 
which  he  may  go,  he  may  consult  what  we  have  advanced  ^q  th(e  subject  yf  jcduca^ti<^y  j^^,^^^iyyp/nmnf<e 

'"',  ■      '      ,   ■„"  .  '  .    .  ,  ,'        .  •  ,  .      ♦.      tul.   \    .A.       i      .  .1.'' 

7fl5&  A  jAm  fbr^thegtnena  eort^hci  qf  Hfe  fchduAl  *e  ffx^  on  by  every  one  when'he  ajrrlvOi  at  inan- 
hoadj  and  itcadtty  pursued  for  the  time  to  come:  most  commonly  «uch  a  iitan  is  foryhed  by  the  parent! 
BOOB  afl«i»  the  obild's  biHib,  and,  at'th<j  latest,  when  the  boy  Is  taken  fi-om  school  The  boy  arrived  at 
manhood,  however,  is  entitled  to  examine  this  plan,  and  amend  it,  or  devise  another  more  congenial  to  bis 
oam  wetioaaj'  hut  nie  rilk  of  ahy  ehi<nge  of  this  s6rt  hy  perions  so  y6ung  and  Inexperienced  is  »o  areat, 
theltto  youth  oagM  t»  venture  on  it  without  the  utmost  consideration,  and  the  flrmqst  persuasion  In  hU 
ossn  mind :  wbeVb  the  t^rent  ha*  done  hi*  duty,  such  changes  of  plan  wifl  not  oftcto  be  at^empte^;  for,  by 
the  a«rly  infUston  Into  the  mind  of  a  child  of  ideas  relative  to  the  pursuit  that  Is  intended  for  him,  | 
taste  for  that  pursuit  or  employment  wilt  groiT  up  with  him,  and  become  as  it  were  hts  owVinAtural  Inciln;. 
atieok  This  win  happen  Inmost  cases,  but  in  some  children  the  bias  or  force  of  natvirc  fbr  sdmc  part^. 
caiar  purpose  Is  to  strong,  that  by  no  parental  intreatles  or  reasonlnff  can  it  be  overcome  i  fevvn  whcte  a 
scnae  of  duty  Indoecd  compliance  with  a  parent's  WUhes  for  a  time,  the  dottriant  inclination  has  at  Ust 
tooke-out  and  tdken  the  lead.  li»  such  cases,  the  parent  may  generally  conclude,  that  where  the  purfult 
or  purpose  is  not  bad,  thelbfte  o^  natural  indlnatfon  will  be  more  likely  to  command  success  than  the  ih- 
flUBMeof  plire«t«I  dbthdrtty ;  aM  thaf  a  pui^uit  or  Imsiness.  commonly  of  little  profli  or  repute,  will  be 
noreiiroAtabIc  and  reapectaMe  when  fbllowed  by  a  genius  poWerfVitly  impelled  to  l^  than  a  profitable  kpi^ 
rcpuCable  butladss  followed  by  any  one  against  hfs  inclh)i|tion.  ' ,    '   .^  • 

7864  T%g plan  imacmdmctqfl^ are  in  most  ca$adeietfnfriua^acciaeiaa<nrci^^  Thewi 

of  thv  hdwmlng  nan  gn»ws  ep  without  any  regular  training  or  education  Ibr'a  partlcUW  end.  and  flbda 
himself  at  the  age  of  manhood  engaged  in  rutafhibour,  and  apparently  Incapable  of  any  other }  his  notSoul 
and  his  ambltlbil  are  so  limited  Oiat  he  dare  not  venture  to  desire  a  change  for  the  better  •  fbr  no  man 
ever  dealres  tiMt  which  he  thinks  It  impossible  to  attain,  and  the  mere  idea  of  this  impossibinty,  however  , 
ecroneous.  eflbctually  re#trains  the  attempt  at  Improvement  The  life  of  the  ploughman  or  Ubourcr. 
much  aa  it  diflbrs  from  that  of  a  man  of  eminent  natural  powers  and  superior  education,  is  capable  or 
much  amelioration  by  being  directed  to  a  suitable  end  or  ohject  as  the  ultimatum,  or  in  other  words,  by 
proceeding  on  a  pUu}  pkm  taideed,  aa  we  have  elsewhere  observed  {Encyc  qf  Oard.  Sd  edit  777&},  Si, 
predestination,  as  conduct  is  fate. 

7965l  The  greater  part  qf  mankind  enter  on  life  urithotU  any  fixed  pian  at  bisect  In  view,  or.  If  they  have 
ral  notion  of  acquiring  wealth  or  distinction,  thev  form  no  plan  by  which  It  is  to  be  accom. 


Cbc  other,  and  e  man  can  no  more  expect  permanent  satlsfkction  from  actions  performed  at  random,  than 
be  ean  expect  a  good  crop  from  seeds  sown  without  due  regard  to  soil  and  season.  When  we  look  round 
and  observe  the  quantity  of  misery  in  the  worM,  the  greater  proportion  is.  or  seems  to  be,  the  result  of  a 
want  bf  ptan,  or  of  a  bad  plan  of  life  How  many  parents  are  unsucceasAil  In  their  struggles  to  maintain  a 
latge  family,  the  result  of  too  early  nuurriages :  how  many  find  themselves  arrive  at  old  age  with  no  other 
resounw  for  support  but  charity,  the  consequence  of  want  of  foresight  in  expenditure :  how  many  arc 
euflkrinc  under  poverty,  brought  on  by  their  own  want  of  frugality,  or  positive  extravagance;  or  under 
disease  from  excessea  and  IrreguUrities  committed  in  the  heyday  of  life :  and  how  many  among  those  not 
bora  to  Inherit  property,  who,  at  no  period  of  their  lift,  have  any  other  alternative  between  hxi^  labour 
end  deficient  food,  than  disease  and  want!  ..  ^      . 

^  WSflL  mmt  of  pkm  may  not  In  every  case  be  the  cause  of  all  this  miaery,  because  aoddententers  Into 
lUb  fbr  something,  both  on  the  unfkvourable  as  well  aa  the  favourable  side  of  the  question :  but  we  hav^ 
no  haaitatioB  In  asserting,  tiwt  want  of  plan,  as  a  cause  of  misery,  is  as  ninety.nlne  to  a  hundred :  any 
pim  at  ell,  even  a  bad  phin,  is  better  than  none ;  because  thoae  who  set  out  on  any  plan  will.  In  all  proba-. 
Ullty,aaooerdlaoorer  IU  erron  if  a  bwlone,  and  correct  them,  than  those  who  set  out  on  no  plan  will 
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tNsnMe  at  ths  omMoucnotsor  prtoeadliig  aa  Mi*  Joorney  ^tlioattlie  nrtd*  oTaJiidBcloiitiilan ;  tliit  yim 
he  nnut  A)nahlfliitelf;-beeau*eM  110110  wdfwbftt  beiianu,«nd  what  oe  ean  do  to  gratify  thenr;  oil  thM 
we  can  do  li  to  offto  a  ttw  hinta, 

7957.  /«  9rd^f&beabtttof»nHdplMii  it  pttivicmtiif  miMMary  to dotenniiie  the  Ol^ect  tote  attamed 
by  it  Happlneu  U  the  obfeot  of  ewry  action  of  human  IMp,  and  oonatota  In  the  gratification  eT  oeitaba 
want*  and  dedres ;  tottie  of 'the«e  dMiderata  ara  pooaHar  to  youth,  and  othera  to  old  age  $  but  UMUiy,  aa 
clothing,  food,  rest,  refaixatton,  entertainment,  Ae.^*  tegln  with  the  earliest,  and  connnoe  to  the  iateet 
"  '  bylabour)  in  •aragolifh^byJiontlng^flalMpginnd 


peatod  of  life    Ail  thete  gralifloatlen*  are  firoou««d 

fathering  ftoMt,  till  the  man,  no  longer  poMesUng  em  „  „  „ 

MKl  die  of  want :  in  cIviliMd  tooiety,  they  mn  aUo  ebtidncd  by  labour  i  but  bete  what  t<  eaHed 


fathering  ftnltt,  till  the  man,  no  longer  petwrtng  ebvogtb  enough  Ibr  thete  laboun.  Is  obliged  to  llo^town 
and  die  of  want :  in  civilised  tooiety,  they  mn  also  ebbdncd  by  labour  |  but  here  what  t<  eaHed  asunieHy 
exists,  -and'  man,  In  the  vigour  of  bis  days,  when  the  suppltes  of  Ms  labour  are  greater  than  the  denands 
d  desires,  or  when  he  chooses,  not  to  gratify  the  latter  to  I'     


of  his  wanta  and  desires,  or  when  he  chooses,  not  to  gratify  the  latter  to  the  Aitt  extent  adnritted-by  tho 
former,  oan,  as  it  were,  embody  a  part  of  his  labour,  to  be  made  use  of  what  he  Is  no  longer  aSAe  to  ptar. 
form  U  with  ease :  a  man  in  this  caso  Is  eaid  to  arrive  at  independonee,  Inatead  of  want,  as  in  tho  naae  of 
the  savage,  or  of  beggary,  as  In  the  ease  of  the  Impeovtdent. 

7i6ft  TfHffpmdiefMf  fc  lAtf  groMd  e4M«^  which  ev«ry  man  deatined  to  live  by  the  eaerelse  of  bta  hd^ 
talents  ought  to  have  in  view.  At  oettaln  pettods  of  Me,  when  the  Imagination  Is  vivid,  and  healtb  and 
•nlnud  spArite  In  their  utmost  vigour,  some  may  piefor  present  enjoymentt-mere  animal  gratMcattona^iir 
Imaginary  dts4inotlons|  anutory  oonqueats,  titles,  ranh^  military  glory,  and  high  literary  or  professional 
■vpuUllon-:  It  la  a  mMe  attribnte  of  our  nature  to  prefer  some  of  these  to  the  men  aoeumttbttion  of 
amney }  but  a  great  warrior,  poet,  or  nalnter,  airlved  at  old  age  and  want,  if  tiie  latter  bobro«|fht  on  hf 
auHsmun  ImpMmdencc.  wiH  not  find  blmsalf  torroundad  by  many  marks  itfdIstineUon ;  and  though  It  nty 
imslbly  be  some  eonsoiatlon  to  him  that  the  three  or  fear  tetters  composing  his  name  wiH  be  sometlnM 
pronounced  together  after  he  is  dead,  yet  It  wttl  not  he  much. 

7990.  The  exereUe  ttf  his  prqfatiait  is  the  most  rational  mode  in  which  an  agriculturist,  of  whatever 
fnalOk  ean  pursue  IndeMndcnce^  Onty  evtraordlnary  cinnimstanees  can  Justify  a  oiiange  of  moneaslon ; 
in  eommon  eases  it  indloctee  a  want  of  steadlnesa  of  character,  or  a  want  of  success,  and  tho  latter  la 
eommonly  attributed  to  want  of  skllt-;  It  is  better,  therefore,  to  pursue  unremittingly  the  proAlssionHb 
frtiloh  we  have  been  odooated,  evwn  though  we  should  not  be  very  suocessftil  In  it,  than  to  risk  an 
InHrlngeuMnt  on  eharaeter  by  adopting  anotheiv  The  praollee  of  agriculture,  as  we  havoafarcady  oeett, 
(77ia)  is  carried  -on  by  three  diflbrent  classes,  serving*  oommeicial,  and  artist  agricaltnriate ;  on  each 
of  these  olasies  wo  submit  a  fow  hhits  to  aid  tbem  la  forming  a  plan  of  life,  and  regnhitlog  Iheir 


ithmsi 
71le  greater  nmmher  ^0grkmlimri9tt  mune^erbHlmgt^tkehinergradaqf 

herdamen,  shepherds,  hedgevs,  woodmen,  and  labeurtfts  of  aH.work.    Thi 


MtpaoUl 

'7960.  _ 
amd  act  as  ploughmen,  I 

tliogreator  preportloa  of  mankind  In  every  civWaed  country,  and  mutt  ever  remain  the  bulkiest  nateclal 
in  tNfrsoOlalfobric.  Comportng  one  age  and  country  with  another,  however^  there  may  brthegreatelt 
dlfibiener  in  their  intetlevtoal  and  physiaal  ceodltlan.  •  llio  ploughman  of  Russia  Is  buta  rcmo«e  ftofo 
bUhorsck    The  ploughmen  In  diflbrent  parts  of  Britain  are  as  intelligent  nthehremplovett    ' 

land  they  have  the  Bftle  by  hear    -^ — *" — -- — -• .    _. 

litantare  i  they  lead  a  laborious  „  „ 

pOMe  of  mind,  till  the  latest^^i>eried ;  Uiey  are  almost  always  independent,  eithor  ftom  theirlkbear,  tbcIV 

isS 
iller 
sllc 
ing  1 

Jfrati        ,  .  ^ 

neulvailBed  into  a  kind  of  Insipidity.  tM  ennui  brings  on  disease,  which  to  this  class  bctomes  a.btestin^ 


»  pkmahmen  In  diflbrent  parts  of  Britain  are  as  intelligent  aathehremplovett:  to  9tu^ 
the  Bible  by  heart,  are  fomlllar  with  the  htatory  of  their  country,  and  not  ignomnt^f  iti 
y  lead  a  laborious  life,  but  they  «i}oy  the  inestimable  blessinga  of  health,  sound  sle^  and 


savings,  or,  In  old  age  or  sickness,  flrom  the  assistance  they  receive  of  their  cbHdren  In  return  1 
"   ^  '        -^  .      'ucation.    ™  *  *   "  ■     -     - 

•r:  If  the 

appiness 

Bstothe  w       .    „  , 

6eslrca  for  the  most  part  are  no  sooner  expressed  than  gratifled  ;  the  pains  and  plaasukes  of  Ufe  ar^ 


by  proearing  for  them  the  oocupattbn  of  taking  medicine^  the  duty  of  attending  to  the  doctor's  regul^ 
tioM#  and  the  pleasuno  of  convalescence. 

7961.  Cotuimttt  AiAawr,  even  ihtt  at  the  humblest  description  in  the  country,-  when  St  is  not  oppMb«lv«k 
and  where  Itiaacoompanied  ^tii  abundance  of  food,  soflldcnl  clothing,  and  good  health,  la  bjrno  asaoa 
Inoaoriatent  with  btoMnass.  It  is  a  ceaomon  but  most  eironeous  idea,  that  hsmplness  is  Goafllied  eilitta  lo 
tho'riirii)  or  the  dndepeadent.-  HcaMh'  and-  aotivity  are  the  wiood%  and  a  rich  man  who  has  nothing  to 
da  is-mmesliaDabiy  mora  ralsersUe  than  asiy  pkMighmanin  «he  empirci  **  Hapnbiesfi,"  says  one  wii^ 
tm  thoogfab  much  en  the  atthfect,  "  isrtbe  AiD  «id  vWidasttofoothm  of  the  mjfml;  and  It  tobsuaiJia 
content  and  -uninjurious  ei^Dfaoent,  that  is*  e^)oyment  nrt  injuaious  eifther  to  oooself  or  to  any  o^iaii 
Anooff  tlie  very  Oast  roquldtca  to-  this  satisfoctloo,  it  'wil  readily  bo.  perceived,  is  eiaploymenti 
cither  bodily  or  mentid ;  and  the  more  energetic^  without  exhaustion,  la  the  emplogment*  the*  move  tnak 
and  vtvUwin  te  the  salMhation.  -  The  human  mind  -ia  natmially  active;  and,  except  in  slcsn^  if  cren 
thon,  cannot  with  impunity  ^  motionlen  or  toipld.  Oceupation  it^  as  neoessary  to  its  health-  as  ^onlatiim 
of  the  blood  is  to  the  body*«  Employed  it  most  bee  to  know  content  or  foel  ei^yinent ;  fof,  by.anar  wiani 
Productive  of  -pain,  either  bodily  or  aiental,  capedaJly  the  latter,  oonteat  and  eojoyment  are,  accoadiQii  to 
tiie  dotree  at  the-pain,  deatroyed  or  dimlnisbcd ;  mid  the  want,  wjilch  the  unemploQred  mind  iniirnBUf 
foels^  hi  as  invariably  prodnotive  of  onoaaiDesa,  (li  iistlessnesi^and  busltucte,  and  thA  infepatshle 
attendant,  mental  pain.  Indeed  this  pain  Sm^  not  unftequeoUyk  altogether 'unenduQible  . '  All  theJmpmi. 
tanMea  aod  fMiplexlties-  of  budtaesa,*  says  Dr.  Jobbton, '  are  soitness  and  luxury  compamrvwith  Tb^ 
iaccmaiit  cravings  of  vacancy  and  the  unmtisfiiotory  expedients  of  Idleaesa.*  *  It  is  ihla^nKoto-ofilr 
«aeuitv«f  min«,^aays  Priey,  *  which  carries  theric^  and  great  to  ihe  pace^cowse  and  tbo  gf^iihg^n^ft' 
ft  ia  thl«  vnenity,-saya  experience,  wfaich  often  arms  them' against  theroselTea,«iidfauKries  them  WaL 
deatnartlan. '  li;  also,  employmaiit  is  necessary  to  the  health  of  tbemJad,fixercise  is  to  that  of  thebodfi 
Badolannent  Iwtlw mind  and.  eKamiie>  to  Iha  body  are  in  some  dwree  substitotos.for  eaon  «U«r  { tm^  for 
the  flin  content  and  enjoyment  which  constitute  happiQass». they  both.  In  di»«iproporUoo,  are  aaosssan&r 
ifiMMi»a'Md$tatae^y(iA.p.^)  .^^    '■     ^ 

7969.  The  plan  qf  life  euiUMeJbr  the  operative  agrieuUuritt  may  venr  well  be  founded«n^e4Qonditia^ 
^•thlaclam  ermon  inthe  nortbem  counties  of  Northumberland,  BBrwfak«hJt&  East  Lothlaot'aid  ocbdra. 
Wa  have  already  (7809.  and(7S34)  deteribed  in  general  termathe  manner,  in  wbaeb  fltnos  serva««san^biva4 
lodgadv  fio*  pm  in  these  oountiei ;  jiad  details  by  im  enlnent  MorthnmberUod  former  witt  he-.itaand  ia 
the  sixth  volume  of  the  Oardener*a  Magaadne  (p.  5S9.  V  Tbo  essence  of  the  mode  .consists  lo  the  emplorar 
providing  the  emtdoy«dwith  oomfortsbie  cotti^as  ana  garden*,  and  payingithem  chiefly  In  Iheneccwanea 
of  life,  in  soamch  meal  or  flour,  m  much  gtowd  to  grow  potatota  and.  flax  or  hempk^a  «owls|wep^4he 
jninofapigfifasheplievdtonuidi  worioraomanysheep^metlofm  ofa  team  to  bring  hoaien^  or  other 
'  money.  By  Ihif^tnode  of  payment  th»  aperntiva^^ountowsn  iaolpaja 
i  food^tureioC  milk,  bwtfer,  ii»aal,j broad,  and  pobitoes  tho  ntoduoa  ora 
le  produce  of  h\§  flMdens  and  ti)ii.  h^tiMTef  high  may  be  we  jpcioai.af 
mmmv  ■racias  m  uie  pooHc  marxat-  'Hiese^PQd  UiinoB  oan  only  bc^jendered  aogatory  qy  the  csrif  of «  ba^ 
wifoL    All  oountry.  servants  hired  by  tbe.yeanmight  be  apoommofiwted  aDd  yaid  more  or  1cm  ia  ttif  owa. 

K»  and  to  this  mode  of  ttfo  and  payment  Ibei  ought  4y»  look  forwa9d.8a  the  ultimatum  of  lhcic««adoia 
Bcate  of  operative  agriculturists.  By  prudent  pcwrfnvt.  In  regard  to  the  JUtcrease  of  their  fomily»  tm 
IsrfrupUty,  fteymayliveladiicancy  and  coa>fort,odi)catecneortwo€lUldreD,jaAd  savesomalhioglMr 
4d  i^gtw  « imfbraseeb  ooeanreacei» 


Book  il.  ECONOMT'  OV  AG«ieULIFURiarF&  1891 

1M&,  lit  Mil  rtwiii  I  itM  i  pkmg^imn  btlyhiMtot  of  iifcnM»Bi»  ■■<  ^^wr^h>H  »  fc>A  — lott.  «!• 
WISH  tfttotvlalB}  andwilb  fravuitra^«V«waM«*ft  ■MVMnt  u»«  te^iofaoiUjMpattttaklOMMHL 
TIm  ravecw  to  toiiMtwm  tha  eMe ;  bill  thto  i*  alUttHiMl  toatod  wiffw  »ho  waitai Oms praAiiw 4tf  Uie 
com.  The  small  atock  of  the  hind  being  always  his  own,  and  the  cow  geoenlly  sot  makca  hiia  prudent  and 
csaieAil  dufing  aingle  Mrviee  t«  late  aa  »iaob  mt  hie  wagee  a«  wUl  ifei  him  up  for  hknaclH  To'Xhti,  and 
the  iKt  that  the  wages  of  fadMNir  aie  neirer  paid  out  of  the  poor's  rale,  the  enviable  etate  of  the  Vorthum.. 


brian  lahoarer  is  to  be  attributed.  U  appears  to  epenle  a*  a  preventive  check  ujioa  population,  and  beai». 
tiAillj  Ulwtrates  Mr.  Malthua's  theory  (  or,  isi  the  svorda  of  Bums,  it  tMches  them  to  '*  know  that  pnip 
dent  cMiMoua  »e^.^omtfl  is  wisdom's  root"  They  aae  all  anxieua  to  give  their  cbMdien  ixwh-  ediw^liott 
M  they  oan  oommand.  When  they  are  wMhio  the  raMsb  of  a  ehaiitMohool  they  tiiaokAiiiy  avail  tkenv 
aelves  of  It.  and  we  And  in  emiry  haaalet  seme  pcasott  who  teiwhei  the  younger  ohildren  the  rudimenti^s 
and  several  of  thoM,  when  they  get  older,  work  and  save  the  wages  of  summer  to  pay  for  putting  tb«». 
eelves  to  schools  in  winter.    (J.  C.  in  Gard.  Mag.  voL  vL  pi  fiOI.    See  also  Dmtom's  Ftmtnt**  Voice.)   « 

7961  The  dlajT  Imbomrtr  trko  Mas  ma  par^emUnr  emple^ert  and  probablv  no  daed  residenoe*  ia  pwoh 
leas  coraCortable  than  the  yearly  servant  j  in  England  more  esMciaUy,  under  the  present  system  of  poor 
laws  and  parish  management,  which  is  calculated  to  degrade  him,  and  efltetually  to  prevent  aoyattemiA 
t  bnpn»vii«  hU  eondilian.  If,  as  Slaney  ebservce,  **  by  unremitted  industry,  be  has  been  enabled  to  do 
-• ^    -  naiDchial  rriicf,  and  bring  np  hit  children  decently,  it  is  as  much  aa  could  be  eape  ^  *    ' 

of  emplovment,  he  is  in  general  totally  uBprepejred;  ]      .  , _, 

^  it  is  perhaps  well  for  him  that  he  does  aot  anticipate  evUs  whim 
be  cannot  prevent     Ev^ry  one  knows  how  beneAciai  to  the  ceasmunitv,  hew  advanUigeous  to  UielB4U 


without  naiDchial  rriief,  and  bring  np  hit  children  decently,  it  is  as  much  aa  could  be  eapectcd :  to  fw 
attack  of  illoesa,  or  the  temporary  km  of  emplovment,  he  is  in  general  totally  unprepejred ;  he  thihka  mH 
much  of  the  asonrow,  and,  as  it  stands,  it  is  petliaps  well  for  him  that  he  does  aot  anticipate  evils  whloi 
be  cannot  prevent  Ev^ry  one  knows  how  beneAciai  to  the  ceaamunitv,  hew  advanUigeous  to  UielB4U 
Tklttal,  tho  hope  of  bettering  bia  conditioa  in  life  Is :  it  cheers  him  in  advenlty.  eiieoun«es  hie  indiiit«% 
promotes  his  content,  y«t  from  thia  hope  the  maytr  part  of  the  agricultutal  labouiers  of  England  are 
•Kchideds  they  toU  tedeed.  hM*  it  te  to  continue,  not  to  better  their  axi«tenoe;»*  iS$$aif  tm  4h€  bemti, 
Mciai  Direction  qf  Rmral  Erpendiiurtt  p^  170. ;  see  aiao  the  succeeding  chapters  of-  these  Judieioiu  and 

SwtTV  eondHioM  t^  the  lahtmHng  daita  has  lately  been  considered  by  the  edttor  of  the  Scotman^  te 
an  aitlde  in  bia  xivth  volume  (NocllSl,  and  USL),  which  is  also  pnMUhed  separately  in  a  tract  entitl^ 
The  SaotmmaM'o  Adtiee  to  the  LakamHmg  Oottee.  Hie  condition  of  the  labouring- ofames,  it  is  ohsesved 
In  tbki  tract,  may  be  deteriorated  fas  two  way* :  **  by  inorea^ng  their  numbers  loo  mi^Iy,  and  toy 
diratailshing  the  capital  which  pecfvldes  them  with  employment.  Now  capital  is  eithev  diminished,,  or 
Its  natural  growth  is  impeded,  by  the  sniiiBnem  saam  paid  to  the  wmnmcnt,  by  the  tax -on  eom  tmpoiM 
ftr  the  bcneflft  of  the  atlslocracy,  and  br  the  many  afaniid  mttdcHlOna  oa  induatryf  which  havo  ariswi 
ftom  the  ignorance  or  misconceptions  of  our  legislators.  To  repeal  or  reduce  taxes,  and  relievo  Induftey 
ftom  the  resUictlons  which  fetter  it,  benefits  the  working  olassea  bv  enlarging  the  Aiod  which'  croatci  a 
demand  for  their  labour.  The  suflMngs  of  those  daasce  are  therefore,  in  no  small  extent.  Imputable- to 
the  exaetlona  and  misconduct  of  the  government.  Culpable  and  inJurioMS,  howovcc,  aa  the  extmni|Mite 
of  thngovnmmcQt  haa  been«  I  am  convinced  that  were  all  the  public  burdens  araiihllatad,  Msd  dlithe 
chstades  to  fircedom  of  industry  removed,  the  relief  given  would  be  but  tcnoporary.  The  misery  of  the 
working  classes  might  be  mitigated  by  such  means,  but  it  cannot  he  eradicated  by  legishttien,  n«r  by  anir 
human  means  eaoqit  such  aa  shall  pat  some  cheek  on  the  incweae  of  their  numbers*  Seleotile  ihinken 
regard  thIa  conclusion  as  established  on  the  clearest  evidence ;  how  then  is  the  principle  of  incrcasn  to  he 
checked  f  Only  in  one  way :  by  enlightening  the  minds  of  the  working  classes ;  by  Inspiring  them-  with 
Iheliags  of  self.raspecC:  by  teaching  Ihcm  Ch«  immense  importance  of  hafaiu  of  prudenoe^  forethought, 
and  seULoontrol  to  thefar  own  happiness ;  by  giving  them  true  notions  of  their  situation  as  mosal  agenti, 
nsponslhlelbr  theronse^uenoea  of  their  acta,  and  endowed  with  powers  which,  if  jrigfaUy  used,  would  make 
fibem  to  a  great  extent  masten  of  theinown  destiny.** 

7966  J  radieel  atU  m  kmmam  eandaett  is  that  **  in  the  article  of  marriage  men  consider  life  aaa  laMerp, 
and  they  rush  into  tho  most  important  of  all  tics,  without  making  any  provision  for  diadtaiglng  thfi 
obligations  it  lays  upon  them.  I'bis  applies  to  the  middle  rnnka  aa  well  as  to  the  lowor."  Thnnmndi 
and  tens  of  thousands  marry  every  year  whose  earnings  hardly  suffice  for  their  own  nibaistenee j  (and 
multitudes  throw  their  offspring  on  the  world  *'  with  as  little  miionld  consUeratioo  .Bhottt  ita«(iiture 
weU-heinA  aa  the  crocodile  shows  when  she  dropa  her  egg  ha  the  land,  and  leaves  it  to  ihojain  and'  the 
winds  to  naleh  her  youag  intnlifoi**  Sodh  person  t  sheltar  thai*  thoughtlem  conduct  undos  theiifehirer 
trusting  toPiwridenee:  but  whntls  trusting  to  ProvldeiiBe  but  tnsstingto'chanfle?  Nature  haa  andanmd 
ua  flrttb  reason  to  ivguiate  our  cooducti  and  in  most  of  the  onamon  cbhcems  of  lifo  has  enabled  usto 
israsee  ihe'eonsa^usness  of  our  acts.  After  making  all  the  oar  of  oar  veaaon  that  we  cany  anwigh  will 
alitt  be  left  for  ehaneeay  which  may  t«m«it«  as  every  daw  shows,  as  mnch  affdnet  uaaa  forjis.  j**  Xb 
aeflsct4headaaeiritions  of  reason,  andthentiust  toVravldenoato  Areens  Arom^tfaei  evils  Induoed  by  our 
«wn  thamhtlewneas.  Is  to  call  upon  the  Deity  to  work  a  nuradd  in  Our  &vour }  and  this»  InaMnd.  of  pan. 
mating  oua  Improvementf  is  only  to  hatdan>tts  h»  our  foUy.*' 

fiaSl.  3)l«rr  are4wo  irmtkt  ^  vasi  itapaHaace  to  tho  wetlibelng  Of  the  labonrlng  classes  .|  the  Urst  is, 
that  as  no  eObrto  of  legMatlon  can  Itfl^^theai  out  of  their  mlsenN  their  happiness  must  always,  deaead 
aa  their  own  hatiiu  of  pmdaneev  forethought,  end  aeLf*eontiaL'  Tne  aeennd  is,  that  na  asaa  haa  a  right^to 
bring  human  beings  into  the  waiM,  ^who.!*  not  able  to  provide  for  their  support  and  eduo^tlnn.  Tb^lar 
puabhee  mverely  tbe>aet  of  deposing  a obiM  i  but  the  man  who  manle»and  beeomds  the  •fathev.bf 
efalldrsn,  wilhoat  having  any  laasonahle  asoaaoat  of  befaig>ahlo  to  keep-them  from  beggary  with  aU  Ms 
allandant  mUerics,  Isgwliy  of  theaame-erinmtn'a  lower  degreoL 

>  T9tt  Thaammtthrbmtkeaa  wkiek  mania^iB  tHngs  4A'tk  it-  into  mamev,  the  Saotnmam  aagneata  the 
folhwing  scheme  :*  he  takeathe  ease  ofan  indusUlcus  mechanic  bcgtoning to  earn  Ifis,  per  weeib.at  thp 
aga  <tf  etghteea,  and  hrshowa>wha»ftaMuhtaeeomplUb  by  ttetag  obonenUcally;ianddctoriag<  naarii 
Ml  he  waetwentyucightafaeettpphMS'hhaaMetolive  upeal2i.dtt  per  week*  and  toiilaeeSs.6A<] 
/7^.   -       ..^TTT-^    ^ — ,  amouatinlen  year*  toj*oiit»l 


Ml  ha  waetwentyueightafaeettpphMS'hhnaMetolive  upon  I2i.dtt  ] 
vwek  In  a  eavtngs*  tMuik^  by  wikleh  Ma  Mtoek,  InehKiine  intercatt  will  ( 

AtMarmanrtngaheiaeupposed'to^fleiMlSOl^  «#lhl»l<M£'W  fMulihingiahoitaa,  fto,  and'lwdli|mw>efitl 
lenmlidnf  TOit  taprnvidej^nit  UioftltowlnyoaniaHlea  • 

796B.  ThefirU  eataaUif  after  marriage  which  he  haa  to  provide  againit  is  slekneas^wUUi  asar I 
byaweeklylMtribiillonerMforhtaeMlfaadMs>wlflK/  .      ,a     .  u...  >.( 


797a  IlcwawMfcassfaliipIs  Mialnfltmley  of  old  agn^'  Tbie  la  to'bavtovided  against  by  am  annnlto 
—  gnsiWMniiii.apa benefit  society!  andKTA  1#.  4ML  paid  al once. or  ^anhualj>aymentef«a«dlh^ 
^^^'V^^f^T''^l'^^^'S?^''^.'^f^       ^'^  ^'^  of  901.  paranaom^  whatevce>nuaihtaof 

, -  mnp'dokr 

eupposhsg  heeageioke 


yanmhcmnyllva  beyond  the  age  of  alxty^ght  ''   ^^    >i   ••* 

^971.  ntiMtfkMMwnAy tolte  pivrWed  foris  the poalM* widowhood* of  his  wMBn^thla^^ hd 
paying  down  fifiiL  Mi/,  for  whMi  0' man  eftwenty^^^t  «My  seearo  for  hie  wifo,  eupposhsg  h 
tha  saBMk  an'flMiulty'er  ML  forjifo.  In  ihafeventaf  her  being  M^  widow,  ar  wbaMve*>parlpd  «t  mm 
' ^-'^"vkiaet  Hiahcnu^antand  philesophlonuthor  of'th»sciieraeobairvesL'^«rhen(aoM«% 

d,  It  appears  ftrnie' that  a  jBOvMon  against  tha  dhaneeaf  trldowlioodiwUl  ha  ««•. 

aaMaatmanrlaRaadiallorvedfitogelolben  x><»     >"•   - 


bappeat.    Oa'thl•«ub!^Mtllla{ 
isneraMMgli 


'WI2.  Wibttf«*cMaa%lsthaelianbeortiwAMtli  of  the  fhther  biiara  M»«hil*<«ohlitaiabifofar 
Itself;  that  b,  before  it  is  Mtaen  or  sixteen  yearn  afagti  •T^enwtfe'toetoehlkragslnst'thltcaibhlty/lt'U 
proposed-  to  secure  a  small  annuity  to  It  in  tne  event  of  Ms-fiieath,  oT  say  St.  -per  week,  up  to  ita- AfteMth 
year.  This,  the  fother  tMng  aged  tMity,  ho  ealeetetee  may  be  purchased  for  M.  paid  dawa  the  first-  y«hr 
oftbeohlM*iiIML  ••  Aiiliiai7depi*Mof5l.fiNMildheveMMMt»atcaehaddltionmadatodleflU^ 
as  a  marriage  is  assumed  to  produce  on  an  average  four  children,  the  whole  runs  etpenriefi  wider  ttalv  head 
wonldbeflOSl**   Those  who  nave  more  than  four  childian  must  make  extraordinary  exaitlona. 


1232  STATISTICS  OF  AGRICULTURE.  Part  IV. 

797S.  A  retuonabU  degree  t^  teatrity  n/fahut  the  casufiiUrt  <tf  l\fe  may  bo  aflbrded  to  a  w«Kl(ing  nun 
about  to  enter  Into  the  married  itate  and  hiB  family  for  the  sum  of  10(J/.,  which  it  i«  iboirn  be  might  «aT« 
by  the  age  of  twenty-eight    'lliat  ium  would  be  dbiKwed  of  thui : 

Furniture,  exrluslve  of  what  was  provided  by  the  wir«  .  .       ^30 

Annuity  for  himself  in  old  age  of  S(]£  per  annum  .  .17 

Annuity  of  10/.  per  annum  for  his  widow  -  .  .  33 

Provifion  for  four  children  •  •  •  .       •  .SO 

jfflOO 

Therefore,  let  no  man  whatever,  not  even  the  mo«t  humble  country  labourer,  think  of  marrying  before  b« 
has  saved  10(U. ;  and  let  him  beware  of  spending  any  part  of  this  sum,  even  that  part  which  is  allotted  for 
bb  furniture,  before  he  has  provided  for  the  four  casualties  of  the  married  stata 

7974l  To  carry  this  tckeme  into  ^ct^  mutual  assurance  societies  by  the  working  classes  themselres,  or 
benetit  societies,  would  probably  lie  the  best  mode,  and  government  and  the  more  wealthy  members  of 
society  ought  to  lose  no  time  in  assisting  in  their  formation.  It  is  justly  observed,  however,  that  it  cannot 
be  too  often  inculcated  upon  the  working  classes,  that  the  improvement  of  their  condition  must  be  their 
own  work.  Were  this  scheme  carried  into  practice,  *'  it  would  diminish  their  numbers  rclativelv  to  capi. 
tal,  and  u  a  consequence,  their  wages  would  rise.  Secondly,  it  would  rescue  them  and  their  families  from 
extreme  poverty,  give  them  independence  of  character,  secure  to  all  of  them  the  advantages  of  education, 
and  thus  break  down  the  barrier  which  confines  them  to  the  sphere  they  are  bom  in,  and  precludes  them 
ttom  obtaining  any  of  the  higher  prises  in  the  lottery  of  lire.  To  society  the  system  would  be  equaHy 
beneflcial ;  poor's  rates,  with  all  the  abuses  they  engender,  would  be  done  away ;  crimes  would  be  rare 
when  pauperism  was  eradicated;  and  by  the  finiversal  dimision  of  education,  all  the  talent  in  society 
would  be  made  available.  And  last,  not  least,  when  every  grown-up  man  had  either  a  small  stock  of 
savings  in  hand,  or  investments  in  a  common  ftind,  we  should  have  the  very  best  guarantee  for  the  publie 
tranquillity.  Did  the  working  classes  AiUy  understand  this  scheme/*  its  excellent  author  continues^ 
"  nine  tenths  of  all  the  poverty,  misery,  and  crime  which  we  see  around  us  would  disappear ;  we  should 
In  (kct  And  ourselves  in  a  new  world,  fUll  of  intelligence,  peace,  and  good  order,  in  which  life  and  property 
would  be  ten  times  more  secure,  happiness  more  (^ually  distributed,  and  an  admirable  foundition  laid  for 
the  Airther  amelioration  of  the  lot  of  mankind.'*    {Scotsman.  Sov.  13.  1830.) 

1^5.  The  plan  (if  i^e/or  the  directive  class  qf  agriculturists  need  hardly  be  pointed  out ;  the  rise  from 
a  &rm  bailiff  to  a  steward's  bailifll  or  to  a  demesne  ballifTor  steward,  and  thence  to  the  general  steward  or 
fiictor  of  an  estate,  is  an  obvious  object  of  ambition.  In  another  direction  he  may  rise  through  the  differ, 
ent  gradations  of  the  commercial  agriculturist,  or,  adopting  the  rank  of  counsellor  or  artist,  he  may  be- 
eome  a  salesman,  appraiser,  timber  or  land-surveyor,  land- valuer,  agent,  or  agricultural  engineer :  rarely, 
boweveTjCan  he  attempt  the  veterinary  profession,  or  that  of  draftsman,  author,  or  professor. 

7976.  The  remuneratiom  to  which  a  directive  agriculUtrist  is  naturaUy  entitled^  should  be  regulated  by 
his  professional  abilities  and  experience :  that  wnich  he  will  commonly  receive  will  be  r^ulated  by  the 
quantity  of  agricultural  talent  and  experience  in  the  market ;  it  ought  always  to  be  such  as  will  render  it 
worth  his  while  to  be  honest,  assiduously  attentive  to  the  interest  of  his  employer,  and  of  poUte  and 
obliging  manners.    A  handsome  salary  to  such  a  servant  Is  wise  economy. 

7977.  THe  ol(fect  (if  (he  artist  or  counsellor  agriculturist  may  be  ^ithcr  to  ascend  to  the  rank  of  author 
or  professor,  conditions  of  more  honour  than  profit ;  or  to  realise  property  and  become  a  proprietor  culti- 
vator.   For  a  rent-paying  farmer,  no  artist  or  author  is  at  all  adapted* 

797&  The  lerititnate  object  <^a  commercial  agriculturist  is  to  rise  in  the  different  grades  of  his  clas% 
and  become  either  a  large  fkrmor,  a  gentleman  farmer,  or,  best  oT  all,  a  proprietor  cultivator. 

797SL  Tkepr(ifUs  to  which  a  commercial  agriculturist  is  enttt/ed,  comparatively  with  those  of  other  com. 
merclal  men,  are  theoretically  determinable  by  the  risk  attending  the  employment  of  his  capital,  and  the 
skill  reouisite  to  prosecute  nii  art ;  but,  practically,  this  remuneration  will  depend  on  the  quantity  of 
■kill  and  capital  in  the  market  The  risk  attending  capital  employed  In  the  culture  of  the  useM  products 
of  the  soil,  IS  evidently  leas  than  the  risk  of  cai^tal  employed  in  many  or  perha|is  most  manuAictures ; 
and  the  skill  reouisite  to  enable  any  one  to  become  a  fkrmer,  according  to  the  customary  practices  of  the 
country  surrounding  him.  is  less  than  that  required  for  almost  any  branch  of  manufkcture.  In  conae. 
Quence  of  these  things,  there  are  men  every  where  ready  to  become  farmers :  hence  the  profits  of  fiurm- 
ing  are  naturally  less  than  those  of  most  other  pursuits ;  but,  to  counterbalance  this,  the  fisrmcr  has 
several  advantages  peculiar  to  his  profesdoa  First,  the  nature  of  his  residence  in  the  country,  which 
assumes  a  certain  degree  of  consequence  from  its  connection  with  a  considerable  group  of  out-ofllces,  sur. 
rounded  by  a  garden,  orchard,  fields,  woods,  and  other  rural  scenery,  all  in  his  occupation,  and  inhabited 
by  serrants  in  ootuges,  horses,  cattle,  sheep,  and  other  domestic  animals,  in  subjection  to  him,  gives  him 
a  degree  of  consequence  both  real  and  apparent ;  and  assimilates  him  more  nearly  to  a  lord  of  the  soil, 
and  to  the  possessor  of  that  sort  of  rural  retirement  and  independence  which  Is  the  dbject  of  almost  every 
commerdai  man's  ambition,  than  any  other  mode  of  life  could  da  Secondly,  many  trades  and  profoasiona 
preclude  (aceoidlng  to  general  prc;|udices}  their  followers  from  being  gentlemen :  whereas,  though  every 
nrmer  Is  not  a  gentleman,  yet  any  gentleman  may  become  a  Aurmer,  without  in  any  degree  lowering  his 
rank  and  character ;  a  fkrmer  may.  therefore.  If  he  chooses  to  adopt  the  habits  and  manners  of  a  gentle, 
man,  be  reckoned  as  such.  Thlrdnr,  the  termer's  products  are  In  universal  demand,  and  he  Is  sure  of  a 
market  at  some  reasonable  rate,  a  nict  otherwise  with  many  manufacturea.  Fourthly,  he  Is  sure  of  a 
home,  of  the  necessaries  oi  life,  and.  In  general,  of  most  vigorous  health.  Fifthly,  be  is  generally  a  man 
of  more  narochial  influence  than  the  tradesman  or  manufkcturer. 

798a  Scarcely  any  farmer  makes  a  fortune  by  his  pntfession :  the  utmost  exertions  of  the  most  skUAil 
and  industrious  men,  in  the  most  improved  districts,  seldom  do  more  than  enable  tbem  to  keep  pace  with 
the  times ;  and  the  great  m^ority,  in  all  countries,  lead  a  life  of  great  Ubonr  and  anxiety,  and  end  at 
they  began.  No  farmer.  In  a  general  way,  can  raise  more  than  one  com  crop  In  a  year,  and  In  this  respect 
the  fkrmer  of  Russia  and  PoUnd  has  the  advantage  of  the  British  farmer;  for  the  lands  of  the  forme* 
belna  Arom  five  to  eight  months  under  snow,  all  root-weeds  are  destroyed,  and  the  ground  so  loosened  by 
the  frosts  and  thaws,  as  to  require  very  little  stirring  for  the  seed :  the  rapid  summer  which  sutattidi 
ripens  all  annual  plants  that  will  grow  there,  nearly  as  well  as  in  England,  and  better  than  in  many  parts 
of  Scotland  and  irelanr     •—-—--  ■  ...... .       . 


r  Scotland  and  Ireland.  The  British  fkrmers,  however,  have  the  great  advantage  of  p 
owing  to  the  mildness  of  our  winters ;  but  stilt  no  art  of  man  will  shorten  the  penod  of 
and  originate  a  Umb  or  a  calf  In  shorter  periods  than  five  months  and  forty  wedca.  How  often  c 
tradesman  or  manufacturer  turn  his  capital  In  that  time  1  There  are  three  varieties  of  profteional 
fkrmers,  however,  who  occasionally  realise  some  property :  the  graaler  who  feeds  with  ml-cake^  grains^ 
and  other  artificial  foods ;  the  dealer  in  com  or  cattle,  who  has  the  art  to  buy  at  a  falling  and  sell  at  s 
rlstaig  market ;  and  the  dealer  or  Jobber  In  fkrms,  who  sublets  or  seOs  his  lease,  or  in  purchases  of  land, 
who  subdivides  and  sells  estates.  The  profits  of  the  first  are  not  great,  and  those  of  the  last  two  are  aU 
tended  with  great  risk :  the  only  farmer  whose  lot  is  to  be  envied,  lives  under  a  landlord  who  does  not 
take  the  fUll  marketable  price  for  his  lands :  such  as  Burdett,  Coke,  Bedford,  NQrthumberland,aDdintti7 
othen  in  the  south ;  but  few  in  the  north,  or  tn  the  west  - ., 


CALENDARIAL  INDEX. 


Though  agriculturml  operadona,  in  general*  require  leu  nicety  at  to  the  exact  time  of 
performing  them  than  many  of  those  of  gardening,  yet  there  are  exceptions  in  respect  to 
some  field  crops ;  for  example,  beans  and  turnips.  It  is  proper  to  observe,  therefore, 
tliat  the  almanac  time  in  this  Calendar  is  calculated  for  the  meridian  of  London ;  but  as 
a  Calendar  of  nature  is  given  for  the  metropolitan  district,  the  almanac  time  may,  in 
every  part  of  the  empire,  be  varied  to  suit  the  local  climate  and  vegetation. 

In  general,  other  circumstances  being  alike,  four  days  may  be  allowed  for  every  de- 
gree, or  every  70  miles  north  or  south  of  London ;  in  spring,  operations  may  be  com- 
menced earlier  in  that  proportion  southwards,  and  later  northwards ;  but  in  autumn  the 
reverse,  and  operations  deferred  as  we  advance  southwards,  and  accelerated  as  we  pro- 
ceed to  the  nortli.     In  eve)y  case  allowing  a  due  weight  to  local  circumstances. 

Our  notices  under  each  month  extend  only  to  a  few  of  the  leading  features  of  country- 
work  ;  — -  to  attempt  to  insert  every  thing,  or  even  most  of  the  things  that  require  attend- 
ing to,  we  conceive  impossible ;  and,  if  it  could  be  done,  quite  useless.  A  man  will 
always  act  better  when  guided  by  his  own  judgment,  than  when  following  implicitly 
tliat  of  another.  Calendars  should  only  be  considered  as  remembrancers,  never  as 
directories. 

JANUARY. 


:^i?^,  m7^ 


^gdiniju^h 


*>    9 
31    A 


linMtm. 

Variatian 
'fn»m  the 


«f» 


REMARKS.  < 

A  eold  Jaxmaxy  !•  rcrkoticd  »nnnn»bl4> ;  the  ftlt  brhut 
°  driOT  dmiitir  It  lo V  suae  uf  Mir  tlirnnMtwtrr  than-whHi  ft 
b  •  Utt:«  ahvw  «c  taclow  ArftvrtiMrpiliit7  «lnMf«4okl 
h  giii43xMy  IcM  Cnii  b?  iuii«uil»  lH«n  llMt  of  lf»rch. 
Wiwli  orteo  prevail  dorins  tnU  uionth-  ,  Tl^.calfQdiar 
at  animated  nature  U  mxiih  mare  to  he  depWiHW  on 
than  the  »n>imliia  tmleadar  i  fnt  nec^t  tha  «  aAIti^  on 
laa«s  .th*  atate  of  the  aUi(Y  planu  doriofft  thto  ntonth 


t«  the  nmx  9M  mky  ititti'art -th*'' VkMrs  an  rt^V Mi1))««f4 :  a 
mtaamulM  bf  flot  ia  ftir  «i  haair  <r  M90ierr9f«nl»vt,r»h« 

,Quen  be  fouwl  Mpaong  the  uiarr^  scrynnts,  ur  <u>>fpf,  f"^ 


'    1  Calm^ifr'tjf  Animated  Snhtrt  rtrnnti  TAyndm. 
'tn  tkijlrtt  *e«:  Oielloc*  Mian<  ( 


-  _     »  firit  *«**:  ^lloc4  Mian<  (H«lj>  and  e»th-«ot 
'lA^Mabncu*  MttMHs)  apnaar. 
.  J^fMMrMdic:  rtdbmuc  (AfotarOU  BvMce'a)  vblfrtlaa^  mtf- 
,  batfJi  (Situ  Miraiiii;^^  ohMten,  mltucl  tfaruth  Criatluft  Ti»a(- 

'  'Tfrirti  wee* ;  tfi«^  cbn^mc^  lark  f^ln6da  tcMttOi)  cbti^ 


f  ctml^it^ 


'  i»  HkW  JiMt  f 


fi*ai(«  «K^OW  firStaVma  m».Ui!hrIs)  «T2«W  'flW  lays*  tit- 
■MiouM  (T\ni4  tnijKta^  Mnfia,  ahd  fli«%  R^p'^on^B^^*^' ' 
'  "'  tf.  CiUmdar Of  Vegfhtble  Nnlur ground  lAmdom. 
I  iMfl:  hm£>  iSaMa  acrtttatiWy  te  ^vj  ■O' 

hrjitnias 


^^^^'  *!m9r  «f«fMt'  (&AnthU  bjmmklU),  Chnitnias 

t  l^tTirtjbnw  W^^^tjin  flo-er,  and  liawf  < Wry^ui  4»al: 

'  liMVtiAtkins  brtimtto*   to  apitearr    cohimo«k    honnsuckle 

/^Iinaid|(ali|Mol/iMMtl&)b«Mba«hi<ti>aM(^      <       <     ' 

Tlmrdm^>  ■rtanlm  (yrtoiula  ^mkirU)  Sowaw  to  liiiUffrt 

lal97  (AHUa  RfNpnis)  aBa4  thtT^lwaad  (AUIi«i  nMUa) 


b IrfnimaSmKanattoiuad  fmm tJ<Miii!nr» 


'-  'T-aWm  fl^a-.'  ttiM«Mdn  fDi#in«  Mtiirttkk)  tMglte  to  il«w^ : 
(Lamitun  rtibniin),  nd  coltrfboC  (2\u«uago  |pq<i^»a  at  >90tt. 


"  •  /A«W*  f.>  Wrf*,3wtS?^  tW  bb*« i^  Mi  rtttw  ikA % 
r^itibtilMfMU.),  ialMnlm^  4br  lydfttt  TS8M.)>  <<'  »>  •< 


d^i 

to  ihrcth  an 


nipplj  of  «txav*    Joaod)*  dHricta  it  U  omiui 

hotar  r»«7  n»nrnjug  by  candJc-ngbt  during 

'fhne  winter  tnomht,  tt#rMidl«^  n^-tni^  'hiiitg  Up  Ui  Imtamt. 
Ste  tbat  th*  Rudcawi*  md  ottief  >ldt«a  ar«  kVt  «ii«(K  and 
tlM  taalh  of  whaalt  nwMad  «  «*apad*  m  cMtcd^Wb  <aiM|. 

'  rn^Mwiitf^  not  ti««  in  u«e  piilj  be'frpaJ'tMl'auo  tiameaa' 
'  ^reaaed,  r«M  spliced,  and  TCrioot  rrrnlna  lobb  executed, 
•  *hare  Itta  tMttmtmrj  le  wark  •  iMrref  tb»wfe<ar  •< — ' — 
.  Mm'*  Mg$.  {M£i(K)  In  aome  disalcta  ibt  «na»aa 
.  MrTauM  have  *  coumoii  lUii>g-rootn  ^t  "^     ' 


a  ueeptbg-room  vrvx,  (r  Um^oiTrboiiM  6^ 
Ae  dAr^-oT'tH^  fbrtneroi'  UtfrnT  tty  («e  (hat 
an  properly  occupied  durina  the  Iodr  winter  erartnjia.  n. 
portion  of  ercrj  man'*  time  will  be  taken  up  in  incndinc  Ma 
clothe*  or  thoM,  and  Mmrtimea  In  oiUng  and  deanalng  borw 
iraacd  to  paa  bi  read. 
One  aMMMi*''**'' 


:  the  rect  the;  oucht  to  be  encoui 
injcor  otherviae  inetouothic  tbctm^Tea. 


r  t/t  «fl«rp  or  caft}«,  raq^im  oon. 


4  Upc  Stock    «3kvV 

»Yv«aui»u(7l91.),vhelh«  qC ,-..     ,, 

i|(Mi1>U  Attention  durinir  i^e  >f^lrit^  and  »pring  mon(o$  to 


aupply  Iktraw  and  hat,  *lth  «ich  ei'ren  food  aa  ran  he  kpMW, 
ID  aitWik  an  wanty  '|iaaaina«  and  to  aheltir  durisff  H«mu, 


%i 


i»l  Ih 


r  t»|if4trt  nf  111  Uk  ]J  tflml-    I  klim  lo '  be-  riBAmI 


i": ,  ■  M  VS^i  j'r  f^^^  ^' ^  ^^-L  iitiil  rlov-k  I  r  irntfThlr  knniltl  T« 
b^.'  >--,'  .^id  hiTM  Kt  tTii»  «*aj(in,  lyhettAie  In'lttip'i'l^iTi* 
aw  <Mi^  ihn  «!.»]  lie  tiE  fkr  niaihtiitp  ^na  Nlif  Stiaumnibr 'wkll 

daf^' I^UTf  |]if;<r  rfc'iKvtr  thFliad^lwptaq' 
i  • ,  „,  mltn  tlu'  |K»iMUatt  txi^trad  inib  k 

il-r.-,  I  i-f  dji  inTiJmt  (111  nnt  n-rn\  1-iv  uj  be  fW  :  hut  W  lh*  ■wflUher 
tfln  rtiilil,  [C  rhcy  atb  placeit  in  *«  ar«iiti  ii«|ivM%a  M tuMra- 
MqiP  tlieii  (ItJuA  'lAut^  ttinr  *bi»tt)ii^  ba  FF4fUn«(ij  tQ-  iin.'vitAl^ 

.B.  Gran  Ldmdi.  i5f*^li 

;  I  llrf  *mii  *M  apfaHrfi  ih^uld  tltna  liK  rt««tt4  vJ#  eKUa  i^ 

jfi>''ii^'  ti.,T  1-1  u.  ilut  %e4b>iii4    (.'■■^H}.}      bherFi  iUvuhi  nul  t* 
ifl  . ,  L  cUbff  rj*i  If *f  m^it  nnswowi  or  on  jonuijf 

«ld  f If  ■»«  TftrMl*.  V  mb*f  n  *5  tt««  i(if  ItrtSjalKiri,  rtiai 

'HO  .vrMl-  tVS^T- 1     L  11**7  ■*J'*  «mI  Btheti  a«  pro' 

G:i4wM  Tkiir  bare  tliat  c<pttAtli»  eJTi^XuaiUjr  per- 

cli 

1  1  ■  on  wlip  anH*  *t  i^rtfuik^ntflT  miBTi  lo  crttt. 

V|l!     .  I.  I'.i.r  U  atii  dauklnawli  too  much^  ftnd  ihur*  !•  a 

Wai        .    irn  I  ni  MiJ  IMJf  i  Lkn  ^tlA^  bv  btUCft  bj  ULUlUC  pUW^B 

if.  I.  .  ..ih  tiM  wateff,  at  U:#ta4*irffl|i«  pbn  to  tmh"  — 
Of-     .wm,  ftriJ  In  fliukll  tvddack«,  ciT  kn  llu^  raaiji  tif  ^.^ 


4  K 


*  id  ^ArdMelMMU.  (49ft5.) 

ffpiur*  when  the  Mil  ii  not  too  wet.  Lead  out  dung  and 
form  field  dunghiUs,  alto  compoat  heaps,  with  peat  oe  other 
matteta.  See  that  drain*,  ditchea,  and.  watcr.nirrow«  ton 
Mtmit,  awUuMwcr  their  raqicctlvc  ends. 
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•  dry  tttuatiflos  planted  In  the  tail 
ilw  pen,  wad  tametiinn  ouUt  u« 


awnu(5ttX)aretn    

vcek  of  th*  munth;  and  alw  pen,  

M»«n.  Oa  the  wtMle,  bowevcr.  It  to  better  to  data  Qua  bean* 
and  peaa  till  the  tint  and  wcand  weeks  at  Febniaiy,  and  the 
eata  till  ttie  two  Uut  wedn  of  tiiat  month. 

tfpnw  wAmT  of  the  oommoa  kind  (d(M».)  ma;  be  Mwn  where 


the' 
7.  Fenea 


(8960.).  Roada  (S523.)> 


Drains. 


•  of  the 


boUlei  or  other  everneens 
Stent  modefc  <XM7.)    Rot 


najr  be  planted  in  fcnoe-Unes,  in  my  of  the  dlf> 
(«d7V.)  Dttche*.  waiiiu  paUnK»,  and  ail  other 
kind  may  be  fonned ;  bat  none  where 
*  Repair  by  the  dif. 
Vbe  farmed  at  all 


8.  Orckardt  (4079.)  and  Bop^ntmds.  (5997.) 

Pmm  Ire  «  and  hee  them  of  moab  Wliere  dlnfans  muMl 
each  tiee  U  practtoed,  this  la  a  Kood  mMoo.  Stake  and  tie 
newly  ulantad  trees.  Plant  urdiBrds.  Trench  gMoad  fir  bop 
pUtttations.  «SU07.) 

9.  fVood-tantU  and  Plamtatiom.  (a90a) 

Prtpart  Uu  tail  for  plantbOK.  Plant  decidnotts  tiard-weodcd 
tms  a  mild  weather.  Plant  and  sow  the  laiger  tree  seeds, 
whether  in  places  where  they  are  finally  to  remain^  or  in 


nursery  ^roonds. 

Fttt  nmktr  emd  cmfef  net  ▼aloahle  on  at 
Stock  up  roottf  itaa  themi  and  char  them. 

Prwic  dt.-ciduoa»  trees;  fill  np  vacanciea.     \^uk  jmwuhi 
hedKes.  («Hi3.t    tiathar  any  tree  aeeda  not  befiire  fiatherad. 

DMia  wood-lan&  and  out  pechaor  othK  openlngi nqeln 
through  tbamj  the  learcs  being  aov  affttaB  dfRkhMNM  sects. 


FEBRUARY. 


Weather 

at 

tJ^K? 

(heatesc 

Average. 

Averege 

oTttw 
Baroneter. 

^SSS 

REMARKS. 

TMb  month  (the  «pKiv  or  Mfwrf  iUc  emia  of  the  Sniena) 
b  nsnally  eabject  to  mndS  rain  or  toow ;  either  Is  ac- 

fill  dike  with  etthi^  black  or  white."    Round  London. 

native  tiecs  far  this  monUi,  wlU  gentfsny  be  ftnnd  «ery 
comet. 

London    . 

HI 

43    78 

6 

»    94 
t9    M6 
aO   091 

0-873  inch. 
2X4 

gfflff^ 

L  Calendar  tff  Amfmated  Nature  rotind  London. 

In  fkijnt  wmk :  beai  {A"^  msUffica)  come  out  of  their  Mtcs, 
gnatt  (Ales)  play  abou^  insects  (Insfcta)  swarm  under  sumiy 
hedges,  and  the  earth-worm  (Lumbiteas  tcir6tlrto)  lies  out ; 
hen-chafllnches  (Fringflla)  dock,  ■  ' 
•liraalle  (l^Ardna  mteicus),  and  ooa 
eiiw. 

Aeemd  mek:  the  buntings  (Emberixa  diba),  and  Unnets 
{nb»Dl»  Unbta),  appear  In  flocks ;  sheep  (oSrls  iOUss)  drop 
their  lambs  {  gseso  (il*nas  it'nser)  begin  to  lay. 


le  song-chii 
lc(i<laadaai 


;  K , . ,     -„ „- 

TUrd  nwrJc :  rooks  :  Cdrras  frugflegus)  begin  to  pair,  and  re* 
sect  to  their  nest-trocs;  house-sparrows  (FringOla  dora4stica) 
chfap,  aaul  begin  to  bulk!;  the  chafBncfa  (FrtngOla  coelcbt) 


:  the  partridge  (TVtrae  Mxdizl  b««bis  to  pair, 
ikUrd  (TVLrdus  JftruU)  whtolles,  end  the  wood-lark 
arvtfnsls  et  arbdrea)  linp ;  the  hen  (Itunihnus  Odlhis} 
aits. 
9.  Calendar  <if  Vegetable  Nature  round  London. 

I»  the  firtt  iMdfc:  the  otowdrop  ((ialinthusnividU),  whbt 
(triex  enrapaeVi),  white  deadnettle  (Umlum  <lbum),  poly- 
anthus (Piunula  tM»)  flowers;  and  the  elder  (SamMtcus 
nigra),  and  tome  roses  and  honeysucklea,  bi^  to  expand  their 
leaves. 

Stomi  PftA :  common  crowfbot  (Jtandncnlus  ripens),  dande- 
lion (Lfontodon  Tktdzacum),  and  the  female  flowers  of  hasel 
iC6n\ui  i<veIUuna)  appear. 

Third  iptk :  Venfiuea  agrlstls  in  flower ;  manv  of  the  poplar 
and  willow  tribe  Uuiw  thdr  catkins ;  and  also  the  yew  (Tuiu 
beccktai.  alder  (/flnus  commilnls),  the  tulip  (TiiAnf), 
imperisl  (PiitllUoia  ImperiUtoi,  and  varioos  oOer 
boldly  emerging  flrom  the  iproand. 

Aurtt  ivtek:  the  ITrica  cimca,  wood  Urawbetry  (I'kegMa 


bulbs, 


v4sca),  some  speedwells -(Krraaiea),  the  groundsel,  aitd  son 
times  ilie  stocks  snd  walLflower  (Chelrdnthus)  In  flow( 
Home  sorts  orKooscbcrrlcs,  aprlooti,  and  peaches,  bqchmlng  to 
open  their  buds. 

S.  Farm-yard.  (S902L) 

Bee  last  month.  In  takhu^  in  stacks  to  threth,  destroy  ver- 
min as  much  as  pOBsi)>le.  (<fXS%.)  Clear  away  the  bottoming  of 
straw,  faggots,  or  othtar  temporaiy  matter,  and  leave  the  cite 
perfectly  neat  and  clean :  the  pouftiy  will  pick  up  what  Riains 
nay  have  drofiped.  Be  viffilant  In  keeping  slock  of  every  de- 
scription In  Older;  wintering  cattie  by  frequent  supplies  of 
fresh  straw  and  turnips,  or  other  roots ;  horMS  by  sound  com, 
and  good  peas-straw,  or  clover.hay,  dispensing  as  much  as 
poaiible  with  wheat  and  oat  straw.  The  evening  food  should, 
oocask:nally  at  igast,  be  of  canols  or  fkitatoes. 

Poultry  now  1^  fted;  ;  and  if  some  indicate  a  dedre  to  incu- 
bate, so  much  the  better  where  an  early  brood  is  an  object. 

Mnfa  todgt.  Then  are  sUU  a  good  many  hours  fbr  mental 
imupo  vctuMi  1* 

C  Liwf  Stock.  (8216.) 

Shoep  gonevaUy  begfai  to  lamb  daring  this  nMnth,  anA  R> 


tting  attention  ftnm  the  Acpha 
agEunta  as  befora  (7«X4.),  and 
ittantaig  calves.  (G843.) 


the  shepherd,  mif.)   At- 

toflteding  Gunbs 

(6R63.)  and  fiiftentaig  a 

5.  Grass  Lands.  (5613.) 

See  lost  month.  Manures,  whsie  appllad  to  gnas  lands, 
may  be  laid  on  at  this  season ;  and  such  old  moisy  lands  aa  ace 
to  be  brok«n  up  may  now  be  pared  with  a  view  to  burning 
next  month. 

The  wMeringof  meadowa  in  warm  sitnatSom  may  be  par. 
tlally  left  off  towards  the  middle  of  the  month,  to  enoouxage 
tiie  growth  of  the  ipass.  (4385.) 

a  Arable  Lands.  (4935.) 

Deans  should  be  pot  In  dnrfiv  this  month.  (5Sn.)  Pcasfte 
podding,  and  for  a  ripened  crop,  ifkay  be  sown  at  difCaent 
Perloi£i(AI  ftl .),  and  tana  fbr  niUng  or  seed.  (M67.)  Oats  sown 
ftom  the  middle  of  this  month  to  Uae  middle  of  Maich  (51  W.> 
unlets  on  very  old  tnz^  where  they  may  be  sofwn  later.  It  is  a 
^      xi,tbatald| 


to  be  broken  up  and  sown  with  oats  or  beans,  should  be  plraghed 
as  enrly  es  povible,  so  as  the  fVosc  m«y  have  some  eflkci  on 
tile  fonow  befim  sced-tbne.  But  this,  though  most  plaustMr, 
is  a  most  dangerous  doctrine,  it  being  faind  firom  experience^ 
that  lands  so  ploughed  and  sown  are  alw«ys  more  snb)c«t  to 
have  the  plant  of  com  deatngmt  by  the  grub)  wlre-wonn,  er 
other  UrvK.  The  only  safte  mode  with  such  lands,  is  not  to 
plough  them  tiU  about  the  middle  of  March,  and  thai  to 
plough,  sow,  and  roll  immodiattiy  afkerwaids.  It  would  «|. 
pear  that  by  this  practice  the  larve  of  buccts  are  boried  so 
deep,  that  Ib^  have  not  lime  to  veadi  the  snrCscc  befine  the 
grain  has  germinated  and  grown  out  of  the  reach  of  their 
attacks,  or  probably  th«y  may  he  so  deeply  burled  aa  to  bo 
obliged  to  mnain  anoUiar  season  under  ground  s  It  beii«  known 
to  naturalists,  that  the  eggs,  lorvn,  and  chrysalldv  of  many 
insects,  like  the  seeds  ofmany  plants,  will,  when  buried  toe 
deep,  or  otherwise  pUused  in  climmstances  not  fhvourahle  for 
thefir  Immediate  hatching  or  gennination,  remain  there,  t*- 
talnlng  their  principle  of  Ufb,  tiU  they  can  make  their  vray,  or 
are  by  accident  placed  in  drcumstanees  fSivourafale  for  their 
development.  The  saftst  plan,  however,  to  break  up  oU 
grass  land  is  to  pare  and  burn.  (58ri5.) 

firing  wheat  of  the  common  kind  may  now  be  advantag»- 
onsly  town  (A004.).  and  barley  Is  also  sown  In  some  wsnn  «<*• 
In  the  last  week  of  the  month. 

7.  Fences  (42U).  Hoods  (35SS.).  Drains,  DUckes 
(2960.),  Ponds.  (44^7.) 

Hedges  may  be  planted  (»78.).  grown  onea  pnincd  («9«1.), 
old  ones  plashed  or  cut  down  (S987.),  end  irape>f«ct  ones  le- 
pabed.  Valla  buitt  (3066.),  water  tecw  and  ponds  lenn. 

a  Orchards  (4079.)  and  Hop-grounds,  {SSI91.) 


«.  fVood-lands  and  Plantatioms.  (99Q&) 
As  hi  l«rt  month.    Where  tlMie  Is  a  nunnty  stoic,  wtt  and 
tend  tscc  iMdi  may  BOW  be  town. 


MARCH. 


Weather 

at 

mometer. 

*J^ 

sisss 

REMARKS. 

sloa  to  tiie  Increasing  or  the  days.    THe  is  a  taborioBa 
field  oparnlieni. 

London    > 
Edtab^ 
Dublin    . 

48    4 
41    7 
44    09 

4 

89    707 

2364 

'  1.  Calendar  qf  Animated  Nature  round  London. 

Xa  (he  Jtnl  week :  tlie  ring-dove  (CtoMmba  PaldmhiM)  coos; 

the  white  wutall  (JVotaeflla  <tbal  sings,  and  the  yelloi 

tail  (ifotaeflla  flhva)  appears.    The  carthvrorm  (Lun 


I  (ifotaeflla  flkva)  appears.    

|arr«stTto),  ond  the  nail  H*lia)  and  slug  (Umax)  enRcnder. 


(Lumbrieas 

„ . „ mxender. 

Scenad  lesclc  .■  the  Jackdaw  (Ciiivus  Jfatidnla)  begins  to  come 


the  tomtit  Pkrus  canidMs)  makea  Its  sprln* 
note;  brown  wood-owls  (Slilz  U^ula)  hoot;  and  tiie  ■naU 
tortoise-shell  butterfly  (Panflio  urticK  L.)  apneanu 

TUrd  weak :  tiie  marsh  titmoue  (Pkms  pdikstfis)  b«gfau  hia 
notes.  Various  flies  (JToscse)  appear.  The  foa  (Chnis  Fdlpea) 
smells  nuik.    Tba  twkcy-cockXJfelAagxis  OtiJo-Mvo)  «r«i» 
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and 


And  ttw  cxMniDoa  dm  (^Un  liriiuM)  sfipcan. 

1  CaUndar  qf  yegetabU  Nature  nmi%d  Lomdon. 

Imtktfnt  t^mk:  vwtoiu  tpteimcltbt  ptiw,  larch,  and  ftr 
Mb*  in  nai  flow* ;  tiw  mwmaiy  ( Jbamarinu  oMcinUia),  tba 
vilWw  [HtUMi  and  bay  {L»taw  ndbiUt)  In  bloMom ;  Tutow 
tnai  and  ihniba  bc|cinning  to  open  their  boda. 

ateomdwmk:  tha  common  honmucklc  {Laoicin  Pvrielfmt- 
nam),  and  aoOMvoni  In  leaf:  CMcos  rAnnu,  and  otlMV  aab^ 
•pwtei,  and  mom  Scfltaa  in  flower.  PUevort  (FlckrtaK  and 
ciamlug  enmioat  (AaaAnealiia  r«pana),  Hqidtfca,  and  aUar 

mrd  wmk  i  S^dtn^a.  omMMitir61ia,  IMba  vtena,  MphiM 
fdntloa.aiid  oaUkna ;  and  LonioAra  nigra,  In  ' 

W^mrdk  MM* ;  th«DBach,  nactarinc,  aprin 
pdtticua,  ^^riM  lapdineai  crown  Unpai' 
m*M  ■euiimrUaM,  and  othar  |»lai>ti 
flowar,  or  JiMt  advandnc  to  that  Matt. 

a.  Farvuyard.    (S90SL) 

Wfartarlaa  catUc  •bould  ba  Ubenlly   ^  „^       ^ 

thla  time,  till  they  can  ba  wholly  tamad  to  graia :  airtraw  i 
hay  MM  driar  at  tbia  MMon,  mora  tbonid  ba  glTca,  and  the 
"VS/^l  ^  toinliw,  or  other  rooti,  rather  lncrM»Ltl  tluui  dimi- 
niAad.  Whera  oil  cake,  brawen*  jcraina,  and  •imilar  artkias 
caa  be  obbdned,  Ibcy  are  ra'oabie  auslUarIek  FatUnic  cattle 
fMM.)  and  milch  cow*  (6863.)  roqaire  continued  attention  to 
■Md,  deanlhtca^  and  moderate  eaerdM.  Workinir  honca 
miM  be  kept  hi  irood  eondMon  i  If  they  &U  off*  now,  they  wUI 
■et  raeiieai  thaniaaltai  fbr  wvaral  montha.  Poiateai  m^y  now 
Da  ent  Into  aala  pivuaratafy  fot  ncit  "i"T*th- 

4.  LfM  Stock.  (ffil&) 

■  Sheep  BOW  drop  thair  lamfaa  ftaaly  %  and  noaa  pay  better 
•  than  aneh  a«  at*  tamip  M  at  thJa  dine,  and  inialied  ofT  In 
April,  on  fiBTwwd  paMnra.  A*  turulpa  begin  to  run  to  ik>w«r 
■boat  thla  time,  they  «•  apt  to  prore  more  than  naually  laxa- 
tire,  and  therefore  the  tlodt  aappUcd  with  tbn  ihould  have 
■a  estiB  aeppiy  of  hay. 

5.  GrauLands,  (56i3L) 

Meadowt  intended  fo  mowti^ (5768.)dMBld  now bt  ahnt 
Wf,  their  Muriaoa  having  bean  A«Sd  from  itonei  or  other  extra- 
naooa  matten,  the  ftirtows  or  water  gutten  made  completely 
«flbctlfa.and.  If  the  weather  wUI  parmk,  the  mrfboe  btt£.har- 
rowed,  and  rolled.  Moedowt  which  have  been  (loodcd  during 
winter  will.  In  fkronrable  iltnatlaQt,  ahow  a  oonaidcmblc  crop 
ofgraaaby  thebiginningofthltmonth.  Turn  off  the  water  a 
weak  or  ten  dayi,  till  um  Mrfbce  acts  firm ;  then  flwd  with 
•woi  and  Iambi,  giving  a  little  hay  In  the  evening.  CaJvctreay 
alio  ba  turned  on  theie  mendowa,  but  nothing  hMvier.  The 
beat  mode  ia  to  hurdle  off  the  great  in  rtripa.  In  the  maimer  of 
eating  turnip*  or  clover  In  the  placet  of  iMr  growth.  Molea 
(rSSf)  and  worma  (7704.)  are  bcM  dMroyed  at  thk  mmou. 
a  Arable  Lands.  (4925.; 

e  fcw  hardy  Mcdt,  whether  of  agilcaltBrt  or  ipudcn- 
lay  not  ba  eommltted  to  the  loildurlng  thb  month. 


ing,  that  may  not  ba 

Spring  wheat  of  the , 

but  IfpoiBlblc,  not  later  than  tha  middle 
(5I9U.I,  rye  (50G9.),  barley  (MHO.),  canary 
vtottt  (miJ),  bnw  isA\  pane  I6ltu(, 


Spring  wheat  of  the  common  kind  (A001.)  naay  a 
bat  irpoaalbie,  not  later  than  tha  middle <«rlbe 


n  (A10B.).  buck- 
a(»t67.^&c. 


Clowr  and  lya  gnai  (MSL)  may  now  he  town  MnoDg  joang 
wheats  after  naked  fUlowa,  er  aoMwvi  >|iring  cunt  In  Uiida  in 
good  heart  and  Ihie  tilth. 

Fldd  beat  (MS«.).  camCa  (6443.),  panneia  (5471.).  and 
Swedlah  tiirnlpa  Ihould  be  town  the  laat  rartnigm  of  th«!  nioiitli, 
provided  the  land  ia  dry  enouah  to  be  iutOckntly  ctconad,  and 
pulveriaed  to  the  depth  of  at  Icait  a  foot.  It  roorv  frcoucntly 
bappena  that  this  cannot  be  got  done  till  tlie  bee  inning  or  A  pril, 
and  henoc  this  cla*  of  ateda  la  seldom  got  in  bdore  the  mid. 
dleof  that  month.  The  carrots  should  be  lint  towit,  and  the 
Swedish  tamtp  will  bear  to  be  the  latest.  Lands  Intended  for 
potatoes,  canuaea,  tumip«,  tran»lantcd  Saedlsh  turnip,  awl 
other  plania  of  the  Jrtaaira  kind  ahouid  be  brought  forward  by 
each  ploiighlnip,  croas  plougfainfjh  and  workingi  with  the  grub- 
bar,  as  thdr  natare  ana  state  may  raquiiv.  It  la  one  great  ad- 
vantaie  of  the  common  white  turnip,  that  It  admits  of  two 
more  time  tor  preparing  the  aoU  than  other  root  or 

Summer  or  wheat  Callowt  require  at  laaat  one 

of  the  month. 

7.  Fences  (2960.)  Boads  (3523.),  amd  Drahu.  (4513.) 
Thoma  and  other  badge  plants  m^  be  out  hi,  but  the  earlier 
in  the  month  the  businc*  la  completed  the  better.  This  ia  aa 
cseellem  acaaon  for  makli^i  or  repairing  roads  (37t7.),  drains, 
panda,  embenkmenta,  dtc..  the  ground  being  Kill  moist,  and  the 
days  auflldentlv  kau  to  admit  of  a  raanti  labouring  ten  houis, 
~'  '  ""       rouxul  is  oAen  too  wrt,  or 

days  loo  short  foradvan. 


s  aufllclentlv  loiu  to  admit  of  a  raan%  labouring  u 
kom  aix  to  alx.  In  Janiuuy,  the  grouxul  is  oAen  tc 
E<B,  or  covered  with  snow,  and  the  daya  too  short  f* 


dav  labonr.    In  July  and  Augnat  the  gmind  is  too  dry 
dnr  spade  work,  and  day  It*-  —  •^'  "^ '  ' 


and  hard  nr  apade  work,  a 


y  labour  l^gh  on  account  of  the 


« 


pnnhnity  of  hay  time  and  harvcit. 

a  Orchards  (4(J79.)  and  Hop  Grounds.  (59S7.) 

FltUah  pruning  finlt-tnaa  (4111.).  and  alao  dijoelng  round 
thelratcma,ifthatiaprai:tl8ad.(411!l.)  Whet*  young  orchards 
are  graaed,  aee  that  the  guards  er  teoea  to  the  aimle  trees  an 
In  repair. 

Form  plantations  of  bops  (5997.),  and  open  up  and  dnas  the 
hllla  of  eatabllthed  plants,  tetumlivi  tha  mould  to  tbalr  luots. 
(0025.) 

3.    H'QOii-ttinds  ami  piuHtitfftint   ;i^'"i  ) 

Mm  ike  liw  mmrtrf^,  Anbta  e^Wltlt  iieoni^t  kiTTN  t^'QfV  mBd. 
berrkiK,  Uona-  ^-m  alia  the  Ugnltf  tre(4.  As  wpliir  attJ 
(wlint  \\  f.ii  begBii^  willewt  birtfefr  aldiA,  eim,  wcr  TfarcS- 
pL  -  •>^jvd  Nd,  or  Qnci  narrnw  |b  lwi»k«  InucTToli, 

an  iftflf  patoDfthtHPalnaiiitateiilEiiTe'. 

■<j  nuiy  Hdl  be  pjatrtrf^  criM  mtul  \.n^  it  pcmilije 
to  M,.' is  dechlBaBB  Item  wichlb  iuaiLb  3  uiJiiif;  ifW 

iiL  \lwj  wcsLha  (IlLNdl),  and  fisjng  \fs  ^scer.  (^]^>if«^ 
\^Tt,it  uvn  Are  kmfvdun^  ihu  LdUtf  f^imsn!}^  nsqativ 
loii^i.iknl, 

K  < '  Th  h  «f  L«  i  €  iP»  Imida  kbtdv,  ^  the  tkmlch  pliu ,  ipmce  flr^ 
hi.    ^  :    TutjiLaiiiAl  IntheM  WKhef  UtefneniUvt  liuiTKt 

aal  JTifiy  MTolkM,  yut  In  dvtnigMtiar  the  vlali! 

m<    '  !  ■'  i¥tult  ihawsihe  liill^iniik^ y  the  praclln. 

*'    ■'     '.P  i.5y*3.)  *&?«•"« "  """"  "   "■ 

M>  NmUr,  nitnirr  niippbcp  voi 
as  In  \m\  month.  Wbefi  ptiuila 
whctv'  Ll^T  sj^  ti)  TeniAJTi  Tnr  tim 
for  HK"1  iwsl,  IjUI  Ay   '  '    "  ^ 

Row  rfeci*hrri  In  Ifie  h _  _  , , 

If  r«i!n<Jku  uetTft  u*  Eo  Itc  inbsrfl,  a  qiriojtlliu  ()# fhklr  loab  rati 
be  nAwii  (FKv  the  («bc«  lu  ^prtt. 


T  ■ihiM,  yut  In  dvtnig  Mti  ^r  w 

ihow*  the  liiH^iniil*^  </^the  p 

)  te  yaamg  j^enlWIms  uiii  he 

fipbcp  vooMi  Hd  Ibta  attt  jromff  wnoas 

..Hfi  ptiuiiMHaa  HalD  MnlaM  bcm  ihkI 

ikAJTi  rnr  timfttv  (fSni-l*  Oils  ii  fhe  mnaOi 

\Ytv\  U  bilitfV  iK  Ow  flttt  aod  ^  tnbc 

p  i?tviH]  m  lliSrdwrtffc  oTlTicmnnitii  [  lo^ 


APRIL. 


Weailiar 

at 

"^ 

Gnateat 

Variation 
from  the 
Avange. 

3^ 

Baromctar. 

S1S2? 

REMARKS. 

The  weMher  of  tMs  month  U  diattegulahcd  I9  the  ra- 
pbUty  of  tta  rhangea.     It  ia  gencially  atormy,  inter, 
^ened  with  gleams  of  aumblne.  hall,  anew,  some  froat, 
and  occaatanally  violent  atorros  of  wind.    It  Is  a  month 
of  the  utmost  activity  to  tha  cultivator  of  arable  land, 
who  during  Itt  rourae  flniahc*  the  aowiiw  of  apring  coma 
and  graaiei,  and  begins  that  of  reoti  aiid  loaves. 
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1.  Calendar  <^  Animated  Nature  round  London. 

tm  Ik*  fird  wnk:  the  viper  (Oifluber  bimal  and  woodlouae 
(Onfacua  i4a*Uus)  appear ;  the  mlsaeltoe  thnuh  (TOrdus  viad- 
varus)  pairs ;  frogs  (JtknaB)  croak  and  spawn,  and  motha  (Pha- 
haSue)  appear. 

SteemI  wtek:  the  atone  cariew  (Charkdrios  (Edlrn«mm)  da- 
meurs ;  young  froga  (Rkna  tampurkiia) appear.  TbepheiMant 
(rhasUmos)  crows,  the  trout  (JUImo  Trilfte)  riaas,  and  qtldars 
(iftknea!)  abound. 

TUrdmtk:  the  created  wren  (JTotacflU  JUgulua)  afa^ ;  the 


Mmba  doroMica),  hen  (  ^.      

bdK^ha)  aiti  varlout  iaaacta  appear;  and  the  feldlkre (Tdidus 
pilkris)lastUIhera. 
nurtk  wfk:  the  twaHow  (Hlrtado  rAaUea)  retnma;  the 


na  OOrax),  pigran  {Co- 
Iva),  and  duck  (iTnas 
1  thefeldikre(Tdfdus 


nhlMruiale  rJTotacflU  LuacteU)  afangs ;  ttte  Mncni  (it'rdaa  ro- 

appean  t  the  blac 

tbeoommon make (O&hiber  Nktrtii) 


maitaa  a  nolae:  the  houae  mariln  (Mlrtade  Arbica) 
(  the  blackcapjlTotaeaU  Atricapflla)  whiatles;   and 


8.  Calendar  <^  Vegetable  Nature  round  London. 

lutke  firwt  mmk:  the  daflbdU  (JVarcteus  Paeftdo-narciMua), 
the  garden  hyacinth  (JSiyacfnthas  orientklb),  the  wallflower 
(Oicirdnthna  GMrt),  dw  oowaUp  (Primula  oOiclnkUa).  the  peri- 
winkle (riBca),  aloe  (Prtnus  aplnbaa),  and  variooa  other  herbs 
and  treaa  bt  flower. 

SMad  fM(*;  the  ground-ivy  (Glechtoaa  Aederkeca),  gaatla- 
hMU  (GentUMa  acaOlis),  Pulmookrlk  vligteioa,  the  auricula. 
IbMs  aempervtacns,  Omphal6des  v4ma,  and  moat  of  die  com- 
nson  fruH- trees  and  fruit,  shrubs  in  flower. 

TMfrf  Nwdlc ;  some  RoUmw,  Andrtfmed*.  Kdlmfo,  and  other 
Amerlean  shrubs ;  Mnhne  LaurMa,  Llmna  campteris.Chry- 
•oapMnlnm  opposltllbUum,  JfcrcurUfta  pertania«  and  other 
plaati  in  tlowcr. 


FmHk  tperk :  the  beeoh  (#%gus)  and  elm  (ITlrous)  in  flower  t 
iv«-berr!ca  drop  from  the  raceroea ;  the  larch  in  leaf,  and  tha 
tulip  and  aome  white  nardad  and  frliUlaiias  In  flowar. 

&  Farm.yard.  (S9US ) 

This  month  will  bi  rooit  slMMtlons  terminate  the  wlatrring 
of  cattle  in  the  atraw-yard.  Straw  is  now  very  dry.  therefant 
turnips,  or  other  green  food  or  nt^,  ahonld  b«  added  ki  pro* 


1  often  required  of  them  during  thlt 
—  to  or  potatoes  to  steam  for  thrra 
aid  hay  and  com  J  If  not,  steam  a 


time  can  b« 
wintering  rattle,  and 


^     a  day,  that  will  giaady 
part  ef  the  hay- 

The  accidental  tuppKea  of  food  for  store  pigi  an 
leas  abnndaiM  during  this  month,  because  leas 
spared  for  threshing.    Time  aia  fower  wintarinK  i-j'w.  ■«« 
tha  yards  m  generally  now  cleaned  cut  for  tha  field  dung- 
hlUs. 

4.  Ubs  Stock.  (GSie.) 

The  end  of  this  month  Is  a  good  time  far  mam  to  foal  (C4;^.}f 
and  they  should  have  the  horse  accordingly.  (R631.)  Attend 
at  the  proper  periods,  flm  to  moderate  working,  aiid  then  to 
entiiaem^cfore  foaling  time.  (6641.) 

0mm  must  still  be  well  fod  with  roots  or  steamed  food,  wlthht 
dooft,  lettliw  them  taste  the  grass  oocaalonally  towards  the  end 
of  the  mon^.  (6863.) 

SAecp  amd  lamb$  generally  reqnbre  a  good  deal  of  artifiriat 
food  during  the  flret  half  of  this  month.  M^hcn  the  tumlpa  are 
expended,  clover  hay,  gialns  of  bariey  which  have  been  mnlteri, 
_  Ihweed  cake,  are  the  i:ext  rraourccs.  (6094.) 

*    '  P»- 

,—-^ ^-       :-» 

Oicauly  part  of  AprU. 


rape  e 
About 


About  the  end  of  the  month  they  may  be  turned  on  the  | 
tnree,  and  then  It  is  that  mutton  generally  drops  in  price 
hint  to  the  fitfrncrtoieUaU  heoanlaaicauly  paitof  A| 


4K  2 
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CALENDARIAL  INDEX. 


WiMrethcrt  are 
haw  been  fattening  < 


r-me-wlovi.  the  kheqi  and  lamia  wDI 
n  iheM  dnrlnR  the  whole  of  the  montti. 


—  an  immenae  adTantafce  to  a  (krmer. 

PomUry  of  most  kinda  have  now  hatched  their  broods,  and 
nqahre  iookin«  after,  to  Me  they  do  not  iojara  one  another,  oo« 
■ra  attacked  by  rtronger  cncmlct. 

5.  Grass  Lands.  (564a ) 

Kce  that  the  fences  are  kept  up,  and  the  fates  rcgvlarlT  ihnt 
and  (utmtd ;  aa  cattle  newl^  let  our  are  vcnr  apt  to  wander, 
and  more  readjr  to  bmk  through  fiencaa  than  when  the  herbage 
la  mora  abundant. 

ITolrr.MMifaN'f  (4371.)  an  gowraUy  shut  up  fbr  hay  about 
the  end  of  the  month,  the  ewca  and  lambs  behig  then  tunwd 
on  joung  artlAcial  gruics,  or  common  provincial  paMuras,  fai 
a  suiBcienUy  for  vard  state. 

Momring-mnuLmn  of  the  common  kind  (5768.),  and  cloveia, 
and  miaed  gtataea  for  hav,  should  be  nand-pickad,  bnikh- 
harrowed,  and  rolled,  carl;  In  the  month,  and  tb«n  shut  up  for 
the  scythe. 

&  ArabU  Lands.  (4925.) 

Finish  totri.ig  all  the  spring  cams  (5080.),  peaa,  tares,  lu- 
came  (5574.).  salntfUn,  and  ail  other  herbage,  plants,  and 
grasses.  (MHS.) 

Summtr  tphtat  (5001.)  may  be  sown  during  the  whole  of  the 
month,  also  harlet  In  Ute  sitnatkons  (.'iOSO.),  peas  dat  late  pod- 
ding, and  under  peculiar  circumstances,  tares  for  cutting  graan 
In  October  and  November. 

MaHMfaetorial  piatdt,  as  woad,  madder,  flax,  hemp,  mustard. 


orpui 
The  fint  week  in  April  wUI,  in  the 

leuons,  loils,  and  situatioas,  suit  the  rao«t  a 

t:AmK  (Mt30,  Held  beet<5i82.),pannep(5il7.),and  Swed- 


e  neater 
of  them. 


Ish  lumtp  (5409.),  if  not  sown  the  taat  week  of  March,  should 
be  finishedduringtlie  first  ten  d^s  of  April.    Abedof  Swedldi 


tmnlps  dionld  be  sosm  in  the  garden  for  trap^riaatliw  in  tlw 
tIcM  by  the  Hid  of  the  month,  or  (he  first  week  In  Ma;. 

The  la»t  fortnight  of  the  month  is  the  best  season  for  piaatfoff 
wotatoas  (5316.) ;  in  the  earliest  situations  this  is  soon  cnongK 
for  a  ftill  crop ;  In  the  latest,  tlw  middle  of  May  will  tnawer 
batter.  For  very  early  crops  for  the  supply  of  summer  markcca, 
dry  rich  sheltered  fiekb  may  be  plantsvl  in  March.  In  the 
moors  of  Scotland  they  often  plant  in  June,  and  still  ha'v^a 

at;  there  the  potato  is  alike  obnoxious  to  late  tjyem^  and 
y  autumnal  firost. 

7.  Fincfs  (S960.),  Eoads  (S323.),  and  Drahu. 
(4213.) 

All  these  should  have  bean  pnt  in  order  before,  ao  aa  to  laawa 
the  hcdger  &I  the  farm  (7714.).  and  the  laboorer  of  aU  weak 
(7711.),  lime  to  assist  in  getting  in  planted  crops,  as  potatoes 
cabbages,  &c.  in  the  fields,  cropping  the  ginden,  mowing,  «r 
otherwise  dressing  the  orchard,  aniubbery,  lawn,  or  such  ons^- 
mental  or  ciOoymcnt  ground  aa  the  fanner  indulges  la  imivl 
his  bouse. 

a  Orchards  {m9.)  and  Hop^^rmmds.  (5997.) 
In  some  cases  fruit-trees  may  be  so  over-run  with  uaatcte 
•owards  the  end  of  the  month  as  to  make  it  worth  while  to  buns 
wet  straw  under  them;  but  this  rwely  happens  bcfcfc  the 
middle  of  Mar,  and  even  tiien  (Urm  orchards  nuy  almost  alwm 
be  le^  to  the  Mrd*  and  vigour  of  the  trees.    Hops  an  generaOy 


jgour  of  the  trees.    Hops  a 
poled  in  this  month,  and  the  ground  between  the  nuis  after- 
wards stirred  with  the  cultivAtor  or  nidgat  as  It  n  called  te 
Kant.  (60>6.> 

9.  WoodJands  and  Plantations,  (3906.) 
All  planting  and  pruning  of  deciduous  trees  shoadd   be 
fini«hea  the  first  weak  of  the  month.    Afterwards  the  plantMg 
and  pruning  of  enivreens  may  commence ;  first  the  oorasnon 
pine  and  fir,  and  afterwsvtls  the  hoUy,  yew,  <     *      ' 
evergrrens.  (3937)    If  thc»c  cm  be  watered, 

mucn  the  better.    Barking  oaks  may  in  some  y 

be  felled  the  last  week  of  the  month,  but  May  is  the  i 
neral  time.  (4050.) 


MAY. 


Weatbar 
at 

ATfrMaof 
tha-rher. 

GT«atast 
Variation 
ftomthe 
Average. 

of  the 
BaromcMr. 

s-sas 

RBMARKA. 

are  often  very  cold  and  even  frosty  nights,  which  ma- 
terially iiuure  the  bhwoms  of  fraH-traas,  and  soraetlnMa 
the  young  khoots  of  the  hop  and  potato.    Man,  in  oora- 
nion  with  other  animals,  bctng  now  fliU  of  life  and 

but  marriage  is  better  deforred  till  Sept«nber,  when  the 
offkpring  wlU  be  bom  in  the  May  or  June  following,  a 
season  of  the  year  when  the  poor  man  can  better  aupport 
the  expenses  of  an  accouchement  than  in  tha  cold  month 
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Hedi-fli  (Afliia  TO|idti>rLa)  ax<i 
\  abowidi  and  the  J^rge  bat  upt^ 


m; 


L  Calendar  qf  Animated  Kattsre  round  London, 
tm  thtjiral  nretk :  the  titlark  (Ala«da  praiAnals)  sings,  the 

t — *-no  frnnjt:';;  ^-— *.nj*)  It  haai^ :  ih*  iniJjtfcnr>  fr,'itrinua 

'<  !'^he-in  lAf<>(^'j1l>^     t'\ r ■,    Awift 

I  '  :|iEi^1  (IfuUirll.La  >,:i  ,-:,    ui:|.:rii    ins- 

[.       ■  .  .vFMTir. 

!^ji.i^{  t7<A  .  ihi-  curLle-iJoT*  (CVdAmlsA  TflriuT)  iim  :  the 
i^  Bni  { F'ormtc^  ru  br-i ) ,  the  laiinhti^  v-tea  i  Jtfnf efflU  Curr  i  ica), 
|hf  rirmrnLin  UrOi.n;  (lir«««4iKiiniiArl«}>t}w  Udy-cov  li  — • 
n^l  tq  hipucw  Ut A  ,  rriiWiefri^r  Urk  |  ;ilaillila  L«alrtK  »bcU 
WtlJowWfH;  ( Vutstraiii  AiilktMUl 

T^titAwrfk:  ih*  blue  p    -  - 
hL&ri  ui«Jl4  CHgUj;  n]gn|  abOwidu  and  the  J^rge  iut  jipLM<.i 

-, :     „    .r         ...  -• _^. ^    liu*rtlj^7',|rfliO 

i)  jipoiu  ,  the 

_^^^^--, -,  „ „.ca  {Caprlordl- 

ffiu  curopcHis),  retunu. 

S.  Calendar  qf  Vegetable  Nature  round  London, 

tntktjintnmk:  Gtam  uitluinm, ilrtemMa  oamp^strik ;  lily 
of  the  valley  (Convalikria  vaa^kiUh  watar-violet  (Hott6nia  pa- 
loatrti),  tolip-trae  (Llflodtedraitidlpdkn)^  and  numanms  other 
plants  in  flower. 

"I-    Otc  <i,i.v,  ash.  twvft  chritnul  (C-vitacaTtea), 
1'       '  -III.  f-iir^gtruilhaK  liv  ciAfiiiltorh  maple  (i4V«r 

'■'••I'-   ■•■       ii  I  "!■  ■  1- h^^iimi  [jX'm^nliM  IlLjThi.-.i.iinum),  bar- 
iwrr  f  ( '*■' '  f*'^"  »  u  I  isftf ii  f,  aii4  tSe  A'JlOf!'-  r  ■  flower, 

th*  water    -    •"  ' —  '^ 


Thrd  fwf* 


TifL'. 


tM.^4MiPii»  »rrrr]}|i'ii<le>),  lip 

Tu(cim»,nl4tbi«;hjLdi.*l,A'ti^, ,.^^.. 

tan  thruha  m  Ha«rr»  ai^  n  e  {-^tcfaliF  h.TLx-n 


rt  (FtAfgrnlm 


Ml  Ibt 

ThetftW 


lyuw  prni^rally  in  k 


e  rfttharrmri  nna  nnd  H}m#  aiixr  nknLi  nn^  in  flower ;  and 

alia  thf  ^ "-    "  -"-"■  *-  ^-■-t.'MMif  bvincTiior)  li^mhchla 

Numn  '  jUl^gia  Tuli^^j',  «nd  vwioua 

mba  [Ll  Ml. 

3.  Farm.j/ard.  (2902.) 

Feading  and  vintoing  on  ttrtw  and  zoota  genaraly  ends, 
and  soiUmg  (5MSJ  or  pastttrafe  (5568.)  commoKas,  in  the 
fltat  fortnight.  Wneie  high-fla  vtmrad  milk  and  buttei  arc  «•- 
ftrrad  to  quantity,  then  pasturage  on  dry-bottomcd  Aplaada  if 
to  be  preferred  ;  but  where  quantity  and  richness  U  th^c>bket, 
aoiling  with  clover  and  tana,  and  two  or  three  hours'  piaCgnge 
per  djqr,  for  the  sake  of  exercise,  ia  the  prefcrablc  system. 
Even  on  forms  where  there  Is  nothing  to  mow  but  old  meadow, 
aoiling  with  thai  will  be  fenad  moea  economiral  than  aaatur- 
Ing  it.  A  field  of  meadow  in  good  heart,  naown  and  aatan 
graan.  will,  at  a  rough  estbnate,  produce  trebla  the  qnantto  of 
milk  tt  would  have  done  if  pastured,  and  four  tlicca  as  maefa  as 
U  would  do  In  tha  form  of  dry  hav. 

The  ffarda  and  pKs  aiw  generally  cleared  of  dung,  urine,  &e. 
at  ihia  waaon  :  and  if  no  soiling  gees  ost»  they  should  be  kapt 


the  dung  St  tha  few  stock  which  are  there  constantly,  aa 
andpaultiy,  or  occasionally,  aa  horses  while  hameadag* 


dnrtng  the  lummi 
lung  St  tha  few  I 

4l  Livestock.  (621&) 

In  turning  eatflr  to  grass,  consider  the  dllftrent  systems  of 
15816.);  adopt  what  i   '  ' 

-    IvTSee  t 


t  that  water  is  not  wanting  to  each 
.^Id  (4463.)  7  nor  shade,  rubbing  posts,  and  shelter.  (5838.) 

Ltam  $tock  ate  geiHrally  dear  during  this  month,  firom  tha 
number  of  person*  who  buy  In  and  feed  olT  on  erass.  When 
cattle  or  sheep  are  verr  nnmeroos,  thrr  are  found  to  foed  better, 
and  do  less  iiO«ry  totha  graas,  fai  small  herds  or  flocks,  than  In 
lannonca. 

iTarvs  may  have  the  hone  during  the  flmvtffek,  hutnot  latar 
considCTing  the  season  oTparturilian.  (G(i57.) 

5l  Grass  Lands.  (5643.) 

As  moa  giMSBs  send  up  thetar  Aowar stalks  dnrbig  thia 
month,  it  is  of  importanoe  so  to  stock  pastures,  as  to  eat  these 
down.  This  is  only  to  be  accomplish«o  in  recently  sown  down 
lands  be  overstocki»|,  and  not  then  compIctt.4y  If  ryegraM  me- 
vails,  when  grass  lands  are  to  be  movm.  the  best  crou  of  bay 
will  be  obtained  by  not  pasturing  after  the  middle  of  ApriL 
Some  TMur  think  that  where  cattle  and  shaap  arc  fed  till  May 
or  June,  the  stalks  left  wiU  come  In  as  hay ;  but  as  such  Aekb 
cannot  be  mown  till  the  end  of  July,  the  stalks  have  long  be- 
fore shed  their  seed  and  beoome  dry,  and  so  ahrivellad  aa  to  b* 
unfit  for  food. 

Where  p«W*v  «Bd  bmrmng  are  wanted,  ihia  Is  a  fovouraUa 
season.  (3^.) 

Wmirr  imaAmi,  having  bean  eaten  down  in  April,  arc  nna. 
rally  wsicrad  for  the  first  three  or  four  waaka  of  thia  month,  to 
bring  ftmrard  the  cmp  of  hay.  (4489.) 

6.  Arable  Lands.  (4925.) 

ammmer  ivAsal  (5004.)  and  gnus  «eni«  (587S.)  may  atill  b* 
sown,  but  not  profitably  after  the  first  weak  or  ten  dm. 
Swedhh  turnip  (5409.).  marvgold,  and  yellow  tomip  may  ha 
profitably  sown,  and  also  aarW  crops  of  common  white  turnip 
where  tha  soil  is  ctoan  and  duty  prepared.  (5394.) 

Tha  prepannion  of  hinKp>UdNP«  U  the  great  businaas  of  thia 
momb,  aiidncxt  the  stirrfang  of  naked faUows  (4M4.).  and  tte 
culture,  by  horse  and  hand  noes,  of  corns  and  pone  in  dnib. 
In  late  situaUons  potatoes  may  be  planted  during  the  what* 
month  (.1316.)  ;  and  hemp  and  flax  sown  during  the  finl  fort- 
night. (5880.  and  5988.)    Tarea  for  anccesiknalnpply.  (5857.) 


7.  Fenea 

(4213.) 


a  flax  sown  dur 
ga  for  snccesikii 

Boads  (ssea). 


the  finl  tatt- 
upply.(585T.) 

and  Drains 


Clean  young  lU^ge.rofM.  (8988.) 
tagaonalr  designed,  aa  thesnrbigs 
apicuoiMly  dnring  wlDMr.   Theia 


Dnlnamayn 
_-  _how  themael*«e  mora  ob^ 
laat  In  thia  d^panmcnt  li  man 


CALENDARIAL  INDEX. 


a  Onhardti-ym.)  and  Uap-gnmmb.  (5097.) 

Ori^^M  trmt  diottid  b*  looked  ot«  «cca»loiully»  and  any  that 
th«  eUv  haa  dwppad  tram  im-eontmi.  Hoaova  mckan  and 
aaparflaoaa  aid*  ahooto. 

HUr  and  clean  th«  ka^fUmtaUomt ;  plaoa  the  palat.  tie  Hm 
vtaM  whara  nanMari  s  and  lowanls  Om  and  or  tha  mantb. 


1237 

hlllaraaU.topn* 


the  Mool  or  etntie  of  the  plam  vlth  ■ 
aant  It  ftem  wndfaiK  up  mora  ihaola. 
P.  WootLtanda  and  Plamtatiotu.  (3906.) 
Continue  to  bast  oaJc  trtu,  and  alao  the  larch,  and  aiw*h 
othm  aa  «re«d8ptad  Ibr  the  Immm  (4044.),  but  flnfah,  if  po«- 
dtiie.  by  the  mUdle  aT  the  month.    Keap  newly  plant*!  lauta 
bwca  propvly  ataked,  and  aU  khidi  ofciimTBled  ipoond  dear 


JUNE. 


Wattfav 

at 

^T 

CTtataH 
VadMlon 
ftmn  the 
Average. 

:^ 

JESS 

lUSMAUU. 

month.     Bj   obaerrlns  the'  cahmim  Indkatinic   the 

vUl  be  Han  that  It  *aiia,  in  Lonilan,  only  two  d.  gnm  fai 

In  Jul;  and  Aunat  the  variation  b'the  umei  but  in 
March  and  OMoCar  It  is  twice  ai  much. 

OaUla    . 
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].  Calendar  qf  Animated  Nature  round  London. 

/■  ttfjfraf  wtek :  the  Mdff<  -^paTrow  ( l^iMer  arundtaik(.ea1.  the 
flycatcher  ^.Muxkaua  AtncapUU),  the  WBftp  (KHpa  TUlKkrlc}, 
and  ■everal  tuevin  oftlie  l>a«  and  butieriljr  appt-ar. 

Sewn/  irt*k:  the  burnet  mo:h  (>>lilnx  fil  |)^ndul«;,  and 
•nwtt-fly  (lli)>pob<iM:a  ftjuliu)  apmar ;  beet  avkAnn. 

Tkir<d  m-ttk :  tcTtnl  fli^.  buttu1li«a,  moCh^  bceUat,  and  other 
faiaecli  appear. 

hmHk  tpttk:  biiecta  abound:  and  alaidUE-blnU  b«in  to 
Ktln  to  the  wood*,  and  leaf  cofTtrnKlnc.  ^^ 

S.  Calendar  qf  Fegrtable  Saiure  round  London. 

la  fV/Ira/  n-tek ;  waicr-ltlin  l.Vymj.h«r«a  ct  Aftphar)  flower; 
alao  iVta  Pirud-iranis,  /f'liiheinl*  (Vnula,  /^>ly{c«mum  Pctal- 
ckrta,  irdlTa  rotundtr^lia,  and  numcrou*  oilur  vlants. 

Itoawl  iwrJc ;  the  Tine,  rakplwrr?,  and  elder  In  ftill  flower  5 
aim  vailoua  Hcotrh  roMa  (Av>»a  fplnoOHiina),  broom  (SMlftlam), 
nettle  (I'rtica),  and  *h*ai  in  thr  wir. 

Third  trttk :  the  t/rrhja,  Kiulubium,  IMi  JTIphlnm  and 
«iphin|det,  the  hardy  /'xbe  and  Ol.id)oU,  and  a  peat  ««iety  of 
nrden  and  Add  planu  In  flower ;  alao  the  wheat  and  many  «l 
ihe  paMure  ip-aaact. 

rmrtk  wtrk :  tome  black  and  red  evrrantttipe,  ttrawbcrrica 
fai  abundance ;  ymnff  thaiu  t<e  tnw«  and  thrubt  have  nearly 
■ttahicd  their  length.  t)at>  and  barle*  in  flower ;  blue-bottle, 
acaUont  (OnUurta  C^knu*),  end  nuuncraw  othen  hi  "^ 


a  Farm-yard.  (29(J2.) 

»piUm^  ii  the  prtncipai  o|ientlan  now  Roinit  fbrwaid  (&54S.). 
and  nquim  ihe  utmort  attantion  to  the  cloanllnen  of  the 
antanala,  whether  fattteg  cattlt,  thedta«  mildt  oows,  or  honm. 

<  Live  Stock.  (n216.) 

Wash  and  ihrar  ihtep  (7M1.);  enmtaieflocki  fauUviduall? 
•a  to  the  fly  (7173.) :  tee  to  thade  for  everf  dcxcriplion  of  •tack 
when  the  weather  la  hot.    Beei  kwarm  during  tnla  and  next 


5.  Grau  Lands.  (5648 ) 

Brng-maUng  i«  now  a  principal  bmlmai  (&544.  and  579«.} 
Any  tiiiaocka  or  flewtr-Mlka  (b«Ma)  whkh  appaar,  notwith. 


rtmdlmr  the  cIom  Aedlnc  of  AnrU  and  May,  iheald  new  be 
mown  (377K.):  Ihlatlet  and  ■ImiTar  weeds  cut  imt  cloae  by  tha 
n>oi(G40«.}{  pon  •»!  Inun  m  in  Mn  {St09.)i  clean  eat 


pooda,  w8ler.«oai»ea,  wcUa,  Ac.     See 


Mar  (2 
le  that 


cloTun,  tona,  or 


&  Arabte  Land*.  (49S5.) 

Uraat  part  of  the  turnip  psoeaa  foea  on  during  the  three 
flnt  wwcka  of  thU  month  and  the  latter  half  at  May.  (A379.) 
Duitt  fk]lo«t  and  otherwlae  favinK  tham  fcrwaid  (4568.1,  drain- 
Ina  (4SI3.),  levdlmg,  altering  ridm,  Stc  m  the  caae  may  re- 
cpiln ;  weed  broAd-caat  rropa,  and  utar  the  aoll  between  rach 
w  arc  In  rows.  Warping,  where  it  can  be  peartlicd,  may  now 
^ ......>.    .i. ...^ pa.(*«)6.) 

Dram*. 


TT  ■TfnnK,  witcKW  n  can  v 

becommeneed(44fla):  thfai  out  the  lint 
7.  Fences  (SSMX),    Roads  (SSS3.). 

Weed  hedgca,  bat  aeold  dipping  tbam,  whk^  only  era 
rIoH  Mufkce  of  feeble  thoola,  that  In  the  and  heeooMa  le 
aa  to  eiclude  light  and  air  iVom  the  central  llama,  and 
■lom  their  Uiwulahlng  and  death.  (k985.) 

Dig  and  otharwitt  prepare  matntala  fat 
dra£.  (4»14.)  ^^ 

&  Orchards  (4079.)  and  Hop^gnmnds.  (59S7.) 


a  (3635.)  a 


•onietfitatgt  and  on  a  Hnall  male,  waditaic  with  I 

aoap-mdaf  tobarco<water,  or  a  mixture  of  theae,  will  1, 

efl^ectnal.  (60A6.)  Thaw  who  tie  the  bfaidi  or  Tine  of  the  hop 
to  the  pole*,  InMead  of  Iravtag  them  to  nature,  have  gcneralfj 
rompleted  the  operation  by  the  middle  of  the  month.  In  Mme 
early  ipott  the  Riperfluout  ahoola  an  cut  off  about  the  end  of 
Ihe  month. 

ft  Woodlands  and  Plantations.  (S906.) 
The  woodman  fa  now  chiefly  employed  In  trualM  up  Ihe 
branrhai  of  barked  traca,  and  othcrwiae  disposing  or  what  la 
unflt  Car  timber  purpoaas.  (4049.)    Uid  copacs  or  Mooh  of  tRC*, 

'''   at  hadgesf  awy  now  be  advantageoualy  stocked  uiw 

l,aiidwliMdiy7cfaanadfi)rfttd.(4U») 
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This  was  caUcd  Mw  msnift  by  the  Basna;  and  thowtfi 
hay.maUng  nevLondon  la  generally  finUhed  in  Jimc, 

made  'in  this  month.     The  Ibnnn's  pniapects  aa  to 

cultivatM. 
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1.  Calendar  qf  AnimatM  Nature  round  London. 

Mn  Ihejlrtl  mek ;  the  cuckoo  ( rbculus  cantons)  Iceves  otTsing* 
Ing;  the  stone-curlew  (Charkdriua  (Kdicnemns)  whittles  occa- 
akmally  late  at  nlaht,  and  the  goldcn-crastcd  wren  (JfotaclUa 
JUgulus)  now  and  then  chlrpi. 

SmWmerJr .the quail (Ttoaoikmighiens) calls;  thaeockoo- 
aplt,  or  ftoK-lMpper  (flckda  apuinkria),  abounds. 

TMril  treek :  young  frogi  migrate.    Hcna  moult. 

Fmtrtk  ntrk :  the  great  Ixnic-fly  (Tbbknus  Aovloua)  appean ; 
and  partridges  fly. 

2.  Calendar  qf  Fegetaids  Nature  round  London, 
tm  tktfirwt  wmk :  enchantn's  nightahade  (Clrcsa^  Intetikna) 

and  lavvider  (LavAndnla  spkca)  in  flower,  and  ninka  and  car- 
aatiom  hi  tVill  bloom. 

finand  leadk :  the  fallaD  star  (TremtiU  KMte)  appean;  also 
pnir-balis  (Lycop^rdon  IkvMa),  and  aeractlmaa  Qaa  oommon 
mnahraom  (ytfcKricas  campistru). 

TUrd  tMtk :  raspberrini  and  gooacbcrrica  rinCk  potatoes  in 
^~  in  betiy,  the  lilTums  in  pcrfccUon. 


Fbmrtk  irtek :  the  truffle  |7\iber  cibkrlum)  now  hunted  or  dtig 
np  in  commons  and  fontta:  nightahade  (Solknum  nigrum}, 
devil's  bit  (8caW6aa  au<  claa),  bumet  aaxifVagc  (Plm]  ■  "^  -  - 
ftasa),  and  a  gteat  numbnr  of  planU  in  flower. 


m  nigrumji 
iplntilaSaxi- 


3.  Fartn-yard.  (SlXVi.) 
As  tat  Juite ;  betwuvn  hay  and  com  harveet  is  generally  a 
very  good  time  for  the  fikrmtT  to  make  a  tour  to  obserre  more 


4, 5.  Lhe  stock  (6S16.)  and  Grau  Lamb.  (5648.) 
Lamtt  are  now  weaned  (7 161.)  when  not  (httaned  olr;  at  flnt 
they  require  the  richest  keep.  At  green  food  will  now  ba 
abundant,  every  animal  al«at  a  fkrm  that  can  lira  and  thrive 
or  answer  its  end  by  the  tolling  mslem,  shouki  be  ao  treated. 
The  weather  being  hot,  cattle  or  aheep  hi  fitlda  must  be  ftw 
quentlT  looked  to,  as  to  ahade,  water,  and  abundant  keep. 
Sntfcring  from  thint.  Or  a  want  of  fcod,  they  are  very  apt  to 
break  through  fimces,  which  at  ihlsacnaon  Is  mace  than  ntiully 
usurious,  on  account  of  the  atate  (£  the  oom  crops. 


t  the  Mil 


6.  Arable  Lands.  (49S5.) 

Attend  to  weeding,  hoeing,  and  otherwlae  moving  t   

between  rowed  crops,  more  ceprrlally  potatoea  and  turnips. 
Towards  the  end  or  the  month,  ihe  nrat-aown  white  t 


will  be  in  a  atale  to  thin  out ;  and  a  flather  tbinplng  may  M 
advantageoualy  given  to  fleld  beet,  carrots.  &c.,  at  this  uason. 
Where  peas  are  aovm  for  podding,  they  will  now  Iw  hi  abund- 


ance fore 


Buck.whcat 


gathering;  in  warm  aitiudiona  aooner.    Buck.w 
may  now  lie  aown  fhr  autumnal  fiwd  far  same.  (61 11.) 

i  Fences  (SSGO.),   Jioads  {3B&.),    and  Drains. 
(4Sia) 
As  In  June. 

a  Orchards  iWI^)  and  HoM:roimds,{3Sffl.) 
Cherries,  strawberries,  gooaebcrnea,  Iec.,  where  gro«-n  aa 
(ield-crom,  are  now  in  gnthering,  and  towards  the  end  of  the 
ttb,  tkllen  apnlea  and  jHuma  far  tarts.    Mop-gromxls  are 
1  tne  supcifiuot  --.--      .    — 


csupcifiuouaTlnc 


(dr.  oc.  In  Kent 


4  K   3 
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and  oAtf  plaoes  tfinr  pnoiAiws  m  oAco  a  pcrqulilta  of  the 
pnin.  r,  whu  Uy«  them  uide  oa  tbdifif  fbr  eowt. 
a  trood4an4t  and  PtantaUons.  O90a) 
A%  In  June;  and  prune  the  froon,  vhlcfa  at  other  ■aaaom  b 
a|ittoMe«d.i3(K»6.)  TUaaMaonaaavenpexftwayfiiriinmiiig 


lad  If  their  tana  «ad  qnf  vwi  M  fll#e(« 
fior  fbdd«r.  ■•  in  Hvcrian  aad  Italf ,  im  doubt  It  woald  be  nrv 
fJRTCd.  (9994.  and  3996.)  Wowub  In  vm  do  not  now  b;aad 
as  thajr  aimicCinMs  do  In  aprina  and  aatnmn  i  aid  they  h«al. 
and  are  in  part  ooftnd  over  vUh  baik«  bcbn  the  aHTOach  oT 
(SbSS^i 
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1.  CaLvidar  qf  Animated  Nature  roimd  London. 

Ill  Oejlrgt  mak:  flying  anU  ( Formica)  .inpear  {  bca*  idU  th.-lr 
drones;  and  the  •wallow'taiied  bnttcrflsr  (Papiaio  MadihiM) 
aniean. 

iicmmd  medc :  joang  nMilim  (mrdndo  dtWca)  and  •trallowi 
(fTir^ndo  ntatlca,  bUgfn  to  conazegate,  and  twifb  (Hlrinio 
AVu«)  to  d4i«it :  ths  whame,  or  boRel-fly  ( VtOriM  A6vli},  lay* 


Third  wnk :  the  blackejad  niaiUe  bottvily  ( PapHIo  Sdrnd*) 
BOTwan.    Various  Unk  re-aatome  thdr  loriiiB  notes. 

hmrth  wtek:  Che  nnlhat^-h  (Sltta  eoropiDSi)  chattea,  tha 
atooe-cnriew  (Charbdrius  (£<Iicninitu)  whUtlas  at  nieht,  the 
Boat-sucker  (CtapdmAlgus  curoiw^ua)  and  yoaoK  oirCi  (Slrlz 
l/^ula)  nuJka  a  noiie  in  the  evening  i  robtn-ndbtvut  ( JCotadlla 
'   p:  androaksnoeten  thalrnast-tioas. 


!Uot  (Trifbliam  offlciniile)*  rae  (A&U 
(Acxis  AieFacl6lda)»bttniock  (if'rc- 


tn  thejiral  miek: 


9.  Calendar  qf  VneelabU  Nature  rownd  London. 

'     ■'     '  4  wtOc:  meiir      ~* -■ 

TOUUW 

ini  Uppa]  in  floi 

a»amS  facOc:  wUd  etary  (SAIvia  rerbcnk»). 


fmiTto1«na},  toUuw  coeoan  ( 

tiuni  Idppia)  in  flovcr;  the  bread-comi  ripe. 

aaeond  wdk:  wild  etary  (SAIvla  KerbcnkiiBj,   nMEHs 
(nialtetntm  fUvum).  ploughman's  spikcnaa^  (Oon^  squar- 
ruaal,  and  various  ether  nathm  in  flower. 

Third  ntetk:  the  mattov  {.Vdlva  LaratAn),  hollyhock  Ulcia 
rtwetfi),  and  Udietiai,  annong  the  gardcn-tlovers;  and  the  polr- 
gonums  and  potamogctons  arooqg  the  wild  planti  now  m 
bioseoin. 

FuhHA  mmk:  the  autumnal  croew  (Cdlchlcom  automnkle). 
il'ater  Solidlkgo,  Ateni.^  nalndtaw,  teaaal  (Oteaacos  fuUdnum), 
and  various  o>  her  pUn'a  in  flsnrar.  Tha  earOer  varioCiea  of  all 
the  hardy  kernel  Grults  ripe. 

,1  Fitrm.yard.  (2902L) 


The  nek-ymrd  shoaSd  now  be  attended  to  ft906.) }  stack- 
stands  repaiml  or  put  in  order :  bottomiiw  of  faggots,  and 
aixav  or  ra|w  haulm  got  togetbar;  thatch  Gi  xcadUMM,  and 


.„ Jle.(31M.) 

At  any  spare  period  the  taatna  tiu^  be  employed  carting  out 
tlie  surom.«  made  dung  ta  the  wheaA  lUlovs«  or  to  fenn  Bald 
dnnghlUs  for  spring  crops,  Sto. 

4.  Lhe  Stock.  (&£!&) 

Setret  the  stock  of  lamt»  tc  be  kept  as  bracders.  (7170.) 
S  wine  commonly  bring  thvh*  sacood  Utiar  of  pin  in  this  month  | 
which,  owing  to  the  dropping  oom.  Is  flencrally  one  of  abund- 
ant keep,  booi  ibr  them  and  poultry.  Farmers  in  some  places 
look  to  the  atttbUas  as  a  aouioc  of  good  food  ta  thdr  cows,  a* 


otbcn  do  to  the  bllows  ffar  keep  Ibr  their  sheep.  Where- 
either  is  the  cas«,  the  cultuxe  moat  be  of  a  very  infaioc  de- 
scription. 

5.  Grau  Lands.  (5611) 

Where  witadonn  are  manured,  Aat  opermtlon  graeralTy  goea 
on  aftjT  tlic  hay  is  removed,  or  during  winter ;  the  surflarc  In 
the  former  case  being  hard  with  drought,  and  In  the  latter  bj 
ftoct.  After  gr  us  should  in  {:eneral  lie  nhut  up  and  merred  for 
larei  keep,  and  in  some  ca^s  a*  a  winter  resource.  Kcvp  down 
weeds,  tnaaoclu,  nnt-hiila,  Dec.  Turn  the  water  on  meadow- 
lands  as  soon  as  the  h.iy  is  removed,  and  let  it  remain  till  a 
third  enp  U  fan  (brwarduess.  (4387  > 

6.  Arable  Lands.  (4925.) 

Wted  ami  aUr  among  green  crops,  earth  up  potatOTs  r5336.|» 
but  by  no  means  turnips,  unless  the  si 41  Is  very  dry  indeed,  aa  . 
that  operation  onlv  prevcnU  them  ftom  attaining  a  ftatl  stxe. 
fteaping  commences  fai  all  the  southern  dlatricu  In  the  fi  at 
week  orthls  month,  and  In  some  by  the  mMOle  of  July.  When 
the  oi>erat3on  is  exccnt-xi  by  day  work,  the  moat  unremitting 
. *.._ _■ — 1 i — .K^-pp^iy 


hispvctlon  of  the  maater  is  ncccMHiy ;  and  even  when  the  grvatly 
prafinrable  mode  of  mn'ng  by  tha  acre  la  adopted,  he  should  be 
oonttaittallY  In  motion  troin  one  party  to  another,  to  see  that  the 
operation  la  perfurmtd  low  and  dean. 

Nakad  fiOoMt  in  lat,*  situations  receive  the  seed  ftimw  dur- 
faig  this  month,  exoei>ting  in  cases  wheie  the  seed  is  plooglied 
in,  an  opnraHon  gcnerallir  d.4inTud  to  the  middle  of  S«^emlier. 
8ow  cabbage-tccOs  (449^.)  for  plants  to  put  oat  in  Aurfl  next. 
Sow  turnips  after  eariy  |ieas  widch  have  bi-cn  podded  (AuOQ.), 
oi  eariy  cut  wlieat,  tares,  cabbages,  Aec,  or  after  hemp  and  flax, 
whldi  are  gcneraHy  pullni  by  £e  middle  of  tMs  month.  (MSO. 
and  5Wt.\  Urasa  seeds  sown  akme  at  this  aeaun  (56:^2.)  wiU 
genatBlly  succeed  better  than  at  anv  otlvjr ;  they  germinate  aa 
wdl  in  spring ;  but  the  heata  of  July  oT.en  bum  up  the  tender 


7.  Ponces  (2960.),  Roods  (S5Sa}» 
(4S1S.) 
As  in  the  two  piecedlng  months. 


DroiVi*. 


8.  Orchards  (4099.)  and  Hop^gromnds.  (A9S7.) 
Apples  and  plums  of  some  sorts  are  now  ripe.    Grafts  may  ta 
meral  be  untied.    Budding  pcrfsrmed,  and  pruning,  if  dale- 


able,  as  observed  last  month  under 
9.  Wood-lands  and  Plantations.  (agO&) 
BeelaatmoDth. 


SEPTEMBER. 


i  Wfcetha 

at 

^^ 

OnmteeC 
VariaHoa 
ftom  the 
Average. 

*.J^ 

9fSS 

RSMARKS. 

The  tenperatuc  Icgina  now  to  dcdlne  and  to  Tarr :  the 

in  the  latest  commeodng  it.    AniiMls  ofmoetsomare 
pnxhicuof  thaearth  In  perfbction  and  pleniy. 

Ixmdon     . 
E<1Inhui|^ 
Dublin    • 

59    » 

3     5 

80    09 

OlSSlDch. 

1.  Calendar  qf  Anbnaicd  Nature  round  London. 

r«  tktjlr»t  weA:  ynung  broods  of  Koldflnches  (Aingflla  Car- 
duilis)  "Appear.  The  Ihinet  {^rinttll'a  Lin6ta)  congiegates.  The 
bull  (Ods  TBAnii)  makes  his  shxlD  amumnal  noise ;  and  swal- 
lows (Ainindo  rtistica)  sing. 

Sfimd  week:  common  owls  (Stitx  IMmnwa)  hoot.  The 
aaifVon  butterfly  (f*Bpnio  H^ale)  and  willow  ted  undcr-wing 
moth  (J*hala!*na  pfcta)  appear.  Herrii^  (Cidpea  Her^vw) 
aiv  now  cheap. 

_  Third  fpttk :  the  ring  ouxle  (Tdrdna  torgnltttta)  appeals.  The 
(iMuscfcapa  Atricapflla)  wlthtfirairs. 


Fourth  mtdc :  the  BtAis  (Mrnna  vuk^ria)  congregates.    The 
^.    .   .  ,.  .  . ..1  .  .  ,^         The  woodcock  (Sfcdlopax 


flyH!a:cher  (. 

fourth  !•«   .  , , . 

-wood -lark  (i4laiula  aih&rea)  sings.  ,_ 

rustfoni .)  and  ficldfan;  (TArdns  piliTi»;  appear;  and  the  aw^- 
low  (Hli«ndo  rdktlca)  departs. 

S.  Calendar  qf  Vegetable  Nature  round  London. 
7m  Ihtjlral  fpcfk :  aome  fungi  and  2tall6u  £ha  antwir,  travel- 
Ky\  Joy  (Clematis  4lba)  and  Amitfasia  paldstris  In  flower. 

Second  mmk :  catkins  of  the  hazel  and  birch  femwd ;  btosaoms, 
and  gTei<n,  ivd,  «nd  Mack  berries  fennd  on  the  bramble  at  the 
■aino  time.    Lenvos  of  tlie  qrcamore,  birch,  lime,  mountain- 
•■  ash  ,inr  iliii*be::in  to  change  colour. 

Third  ivtvk  :  uic  ivjlp&\m  liH\x),  laurel  (Aiinns  Lauio- 
and  AuM  ' UyM  vvji\t*^^j  in  Uuwcr. 


Fimrtk  ivetk :  hips,  haws,  and  nnta  ripe.  Laevca  of  plane- 
tiee(PUtsnuB)uwny;  of  thehaicl.ycOow;  of  the  oak,  yellow- 
la!)  •green;  of  the  aycamorc,  dirty  brawn;  of  the  mapte,  pale 
yellow;  of  the  ash,  fine  lemon;  of  the  dm,  orange;  oTthe 
hawthorn,  tawny  ydlow;  ofthechcn7,red;  of  the  honbeam, 
bright  yellow ;  oftbe  willow,  hoary. 

S.  Farm-uard,  (S902.) 

The  ritk-sfard  la  now  the  dilef  acene  of  operation 

earlloT  cropa  thatched  (318A.)  and  later  onea  atac 

In  all  operattena  in  this  depattment  attend,  aa  6tf  aa  c 

atances  will  permit,  to  neatna&.    In  the  case  of  a  proprietor  or 
amatrar,  neatness*  eider,  and  high  keeplog  aie  r        '~*  *~ 


4.  Livestock,  (esia) 


t  month.    Lean  stock,  eape^lv 
brought  In,  and  wtatarai  or  4ed 

ttering  cattle  (nIU)  also  about  the  end  of 


market  i 
crones  and  V  _„, 

artrontttmlpfc     ., ^ , 

tlie  month.    Pfnikcy  and  piga  are  aov  tat,  and  honey  may  be 
taken  ftom  bee-hhres. 

a.  Grass  Lands.  (564a) 

A»  In  Atuput.     Newly  sown  grau  lands  should  new  be 
sparingly  M,  In  order  to  ttitng^hoa  the  {danls  tat  the  winter. 


f.  P. 
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ff.  AtpUa  Zjmd$.  (408&) 

Thk  It  llw  cUirMMai  ftr  Mtwifw  vteivvlMM.  whailMr  OB 
makad  ftUowt  or  aftv  clow,  um.  rcpc,  or  •urly  croM  of  pew 
and  bMm.  PoUtm  an  genvally  not  taken  up  dtl  the  end 
of  die  month ,  la  which  caw  the  wirtnc  after  that  crop  l>  later. 
lAOlA.)  Nmv  tarw  to  Mand  the  wtatar  (5X37.).  aod  mm  wad. 
m  pCTwupit  BWtuf ;  wahaj  crop  not  waaen  arDl  luccaad 
an  foad  aatk,  ITwwn  bafere  tfie  wlddlo  oTiha  oMnth.  (&US.) 

7.  Femeet   (29Ga),   Ihai$  {35S3,),  amd  Draku. 


&  Orchards  (4079.)  offd  Ifop^rounds.  (5907.) 
Ualhar/Virfto  fcr  Iromcdiaia  wla.  the  kaaptmr  wrts  not  bahw 

7«t  ripa.  14085.)    WalnuU  far  pkUlnff  not  Ular  tlian  tlw  M 

wwk.  (4I0i.) 
JTap-ptfefaV  «•'  'n^t  la  »w  dlabrtcU  vbcra  dilfjtant  li 

■Mcfi  caltlraiad,  la  tha  graM  htnlnaatrftlw  month.  (086.) 

a  fToodJoitdt  and  PlamtatianM.  (9306.) 

Bantlna  uparatlwi  w  hi  tha  two  w  thiaa  p 
Plant  evCTKiaana  dwina  tha  tin 
ti«H  dM  lart  tM  d^jM9S97.) 


OCTOBER. 


tha  Thar. 


At    81 

49    7 
61 


?S£ 


t9    69 

»    76 


fOS7faM:h. 
S-3S4 

tr79% 


Tht  wwthfr  «f  tl 


REMARKB. 


_  atlM|«aeti' 

t  of  wintar,  tfacra  is  ganarallj  two  or 
•-•  — athar;  wmatima  thaw  weaks 
I  pwtljr  in  November.    Thcw 


lactad  oparatioiHa 


1.  Calendar  qf  AnimaUd  Nature  rotmd  London. 
In  tktjini  laerfr:  Qm  ndwiag  (T^irdoa  OlacM)  asrlaw. 


plf:cant  ( Colamba  l*aKlmbaa) 
cor^rU) - 


adod  crows  (Cdnnu  Cdraix)  and  wood. 
^sMmbns)  anrire ;  ban.chal^dws  ( AtngOla 
I,  and  pnpan  fw  ndcratlon,  laavind  tbair 


TUrinMdc:  tha  wipe  (Sodlopax  OaUlolifo)  appean  In  the 
meadows.  Wlld-geow  (iSiwloWiaufa)  lanw  the  fenc,  and  go 
to  tha  ne-landa.  •        '  "^  ■"-» 

Fomrammk:  the  tertolw  (TVttAdo  gnaVa)  bq^lnt  to  boiy 
himwifin  the cnmnd;  and  rooks  Tiaitthdrnart-traas.  Boaw 
Lirks  (iiU^Wte)  Ung,  and  the  wtwdcoek  («odlopax  luittoola) 
mams.    Spldrn' webs  abound. 

S.  Calendar  qf  Fegetabie  Nature  round  London. 

la  OtJUal  wttk:  strawbarrr-trw  (^r1<Btw  l/Vicdo).  holtr 
(l\tx  ^quifblium).  CMna  hollyhock  (.4kda  chladnato),  and 
CUna  a»ter  {A'umt  chinteals).  fai  bknm. 

Svmtdmmk:  catklnsoTsotne  tpcciw  of. SUIx  farmed:  laavw 
of  the  asp  alnunt  aU  off;  of  the  Spanish  cbcstnnt,  yellow  ;  of 
the  sagar-mapte  (^iVcr  woclutrlnumj  icarlet  (  of  the  common 
blrrh.  jcllow  and  ogU ;  and  «<  the  weeplng.birch«  gold  and 
brl^ht-Rd  coloured. 

TAinffiwdk:  Clematis  ealyctaa  In  flower.  Soma  honw-cfaest* 
nnu  and  acacUs  quite  denuded  of  laa«ea. 

Fourth  mtak:  varioas  plants,  especially  annaak,  eoBtlmw 
In  flower.  Lcaws  of  manb-eVdar  (Samb6cas  Slmtas),  of  a 
fine  pink ;  of  st^»-hain  wmach.  of  a  parpllah-f«d ;  of  the 
Amrrican  oaks,  of  Ana  ihadw  of  yellow,  orange,  tad,  and 
purple. 

a  Farmyard.  (9902.) 

This  Is  the  wamn  of  mral  plenty,  aflbrdlag  aa  epportnnltT, 
both  to  men  and  snimals,  Ibr  laying  in  a  la»e  stock  of  health, 
to  enahlt  them  to  support  the  wverliy  of  the  coming  winter. 
OperatlTw  ilMmld  now  boy  fai  their  winter  storas  of  potatow, 
nicl.  &c.  and  ridge  up  their  ganlen  groimd,  not  anocr  crop, 
for  the  winter. 

Com  eroft  being  generally  in  the  rkk-rard  by  ICichaclmaa, 
and  the  root  and  heritage  crops  not  Ukcn  bdng  at  or  near 
matuiUy,  the  flnt  of  October  is  the  most  suitahU  waaon  for  a 
nrmer  to  take  slock  and  ascertain  his  annual  profit  or  loas. 
Michaelnun  being  alw  the  most  general  term  of  entf?  and 

lemoral,  especialT*  in  the  cew  of  arablr  * •^— 

reason  why  agrlrultnral  acooonts  are  conn 

this  period.  (48H3.)    Ezamtae  your  houaelL , 

9our  ezpenues  hare  exceeded  your  inooroe,  or  even  come  np  to 
It,  look  over  tiie  peiticulars  with  your  wile  or  houwkoepcr,and 
■cc  on  which  you  can  retrench.    Tbii  Is  an  cMcntial  procoH  Car 


all  who  would  proeecd  in  lift  with  any  thing  like  peace  of 
pdnd,  or  the  permanent  respect  of  thtir  nrighboun.  (4921.) 
lUnnanher  that  nry  anaU  Indeed  U  tha  net  inoomeof  a  rant- 

d  term  fbr  hhrlng  bi  in  eei  i  uuts 


tassi'sSi 


alMtbeci 


bjr  tlM  Teer;   but  the  sSdmer  agrlculiural'opcnttiW  are 
c^an^Fd  the  better,  unices  \n  the  caw  of  •en«lesB,.indolant, 


■uBcv  *am  iwncr,  unjcaa  in  lor  caw  w  euiHNja*  inooicnt, 
▼icianly  hiclincd  petaana,  who  d<«enenla  unkw  freqpentl# 


4  Livestock.  («1&) 

CeMr  md  tkiep  net  suffldcntly  ftttcd  on  graw  or  herbage, 
whether  by  pwturage  or  loUhiK.  should  now  be  put  onoSar 
food,  to  complete  thvm  for  the  butcher.  Oil-cake,  araina,  tnr. 
nips,  carrots,  or,  bi  dcAmIt  of  thaw,  bralead  com  may  be  used. 
The  same  obscrrations  may  be  applied  to  hoei,  which  axe 
genewUy  tai  good  oapditlan  at  tbk  waMo.  (73160 


Btg  PMrridfT.     A  olztara  of 
Nher  meal  aS  water,  left  tiU  H  b 


be  put 

(6761.) 

5.  Grau  Lands.  (564S.) 

Where  thew  are  manured,  this  b  a  good  MH«  te  tha  ap^ 
latlon  (678V.)  i  cboow  dry  weather. 

6L  Arabie  Lands.  (i%t5.) 

Potatoes  (6S91.),  carroU  (5445.),  fleld  beat  (54SS.),  fumm 
fA471.},  and  Swedith  tiimi|»,  tnn  Mw^  taken  mt  an4 
boused,  and  the  croond  sown  with  wheet.  This jpri<in  (5001.). 
rye  (5069.),  barley  (5080.)  in  soow  sMuatiena,  andtarw  (5857.1 
may  rtlll  be  eown  in  the  mildw  districts.  Emlvace  every  o|^ 
Mtunity  to  give  the  fofst  ftirrow  to  fidlows  (4044 ),  whether 
Ibr  grwn  craps  or  otherwiw.  In  general  all  lands  that  aiv  to 
hare  two  or  more  ftirrows  before  they  are  sown  oe  planted, 
should  be  ploughed  w  eoon  m  possible  after  harrcst ;  but  not 
so  lands  that  are  to  be  sown  «n  one  ftirrow,  which  are  battw 
ploughed  in  Janoanr  and  February.  It  is  a  great  mistake  to 
suppow  that  plouahmg  land  In  autumn  destroys  the  eggs  or 
larrsB  of  inaecU  (70960»  or  the  seads  of  weeds ;  on  the  ooo- 
trary,  it  may  often,  by  alTing  them  a  deeper  ooaariM,  piueiia 
them  battet  from  tlw  winters  tnmt.  tit  what  is  moon  mare  de. 
euructire,  from  being  devoured  by  birds.  There  are  few  snb- 
Jecai  less  genwally  undtsstood  than  the  economy  of  nature  in 
regard  to  the  eggs  of  insects  and  worms.  (Turn  to  7644.  and 
Tjbi.)  See  that  water  fhrrows  and  drains  run  frnly,  and  that 
fonow  and  gatw  are  In  repair. 

7.  Fences  (896a).  Roads  (S523.),  and  Drains. 
(4213.) 

Hedgw  may  now  be  adrantageoosly  planled  (2978.),  grown 
onw  pruned  (S983.).  old  onw  plashed  (8989.).  and  impcrfoc* 
on«  repaired.  (8993.)  The  Northumberland  practice  m  to 
hedgw  (7l»09.)  well  dawrva  the  study  of  the  more  southern 
agrtculturallst.  Roads  and  drains  may  be  made  or  rrpaln-d  at 
this  seaaon.  and  in  spring,  with  better  eiftct  than  during  tha 
heat  and  drought  of  summer.  Road  materials  now  bind 
better,  and  land^aprhigi  show  themselws  more  distinctly. 

a  Orchards  (4079.)  and  Hop-groumds.  (5997.) 
T*  '    Mr  may  now  be  gathered,  and  cither  spread  In 

an  per  floor,  there  to  remain  till  used,  or  BwaaMd 

in  act  a  part  of  their  moisture,  and  then  buried 

tai «  Kked  in  clow  boxw  or  cesks,  to  be  bept  in  a 

coo  ir.  (1834.  aqdAiMyc.tr  Gwdraiiv,  Id  Edit. 

88)j- 

J  r  i..ir  irt^  ^  «Tcry  kind  may  now  be  planted  (4105.)  and 
pnitt^.  (411 1.) 


rt^'%  ii  geitcrally  completed  the  first  wttk  ot  tha 

-  ioon  aftcnrards  w  convenient,  the  vine  ana 

Ml  the  latter  stacked  till  naU  sprinc.  (6047) 

tatlans  may  be  formed  (600&.J,  and  the  Mil 

im  a  grounds  manured  and  plou^iwd.  (Ii019.) 

L -Jdf  and  Plantations.  (3906.) 

HtJgtt  and  fla$daHmu  c/ewryrwe  (rcM  may  be  mndeduriM 
.  _  -    .         ._  ^  jij^  month ;   and  no  period  of  the  year  S 
planting  all  kinds  of  liardy  shrafas. 
befcU 
iting,a 


5S 


, „ nysh 

Thnkrr  ami  copper*  may  be  felled,  and  in  general  every  ope> 
— -^  toflanting,  as  wd'  aa  t&.operatlon  Itwl4 


may  go  forward. 


NOVEMBER. 


Weather 

at 

Average  of 
the  Ther- 
mometer. 

fWmithe 
Average. 

Average 

of  tl* 

Bsrometer. 

^s& 

REMARKS. 

This  It  the  frMv  morM  of  the  Saxons;  tt  b  gcncndly 
alM  cold  and  mobt,  and  one  of  the  most  disagreeaUe 
for  the  labouring  agriculturists ;  but  he  may  console  Mm. 
self  with  the  shortncw  of  the  dav,  and  hail  the  approach 
of  evening,  when  he  may  liy  lislde  his  wet  drew  and 
fottift  Ms  mintl  by  convcrw  wlih  looks,  or  eokw  the 
comforts  of  hi*  firc-«Sde,  and  the  solace  of  fah  wile  and 

incr.d.r.g  hl»  boots  ur  iluies. 

Ixmdon    • 
Edinburgh 
Dublin    . 

44    44 
41    1 
49 

4 

«9    RS 
«9    f.38 
89    74 

l^'- 

•1   K    4 
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CALENDARIAL  INDEX. 


1.  Calendar  qf  Animatrd  Nature  rotmd  London. 
In  the  Ant  nttk:  the  buck  (Ctfnnu  Caprtolm)  gnuiu. 
Stvond  rvttk:  tbo  Koldcn  pi«T«  (Chotdriiu  plavlUU)  «p- 

TUrinttk:  nalU  (Dmu)  and  ting*  (H4f!lx)  bury  them- 
Mivat. 

Au/A  wttk:  Kraenfincbci  (^VteRilla  Mantifirin(rfUa)  flock. 
The  winter  mom  (Ucdmctra  bnun^ria  Sam,)  and  the  oom- 
t-body   moth   (Gcbinetra  ai>pUn*  Ham.)  appear  In 
kbouttheendo^r *" 


ganlcm  about 

SL  Calendar  qf  Vegetable  Nature  round  London, 
In  thajlrtt  nttk:  a  tew  plants  in  flower,  by  accident,  chkfly 

anmiaU,  accordlnff  to  the  teaion. 
SteoHd  wetk:  the  fungus  ifrlv<Ua  mitra  appaan.    Launu- 

llnus  In  flower. 


Fiottrth  nttk :  some  primroses  s 
and  some  plants,  unnatarallj  in  flower. 


1  continue  If  the 


3.  Farm-yard.  (2908.) 

Wtntcring  cattle  are  now  introduced  to  the  straw-yards  (%902.) 
er  hammels  (X831.),  and  othen  to  stalls  (or  ftedlne  or  fatilnr. 
live  stock  in  icencral  ou«ht  to  be  kept  In  good  condition  at  this 
season,  otherwise  they  are  apt  to  fill  off*  towards  spring. 
Thresntng  goes  on  at  IntervaM  to  sopplj  slxaw.  (Sl'Js.  and 
«773.) 

4l  Livestock.  {6216.)   . 
8oe  Farm-yard. 


5.  Grass  Lands.  (5613.) 

Manure  In  dry  weather  (578«.) ;  turn  the  water  on  o 

adapted  for  iirigatlon  (4387.) ;  destroy  ant-hilU  (5775.) ;  dmlo 
by  turtocc  gutters,  or  other  means,  where  that  operatioia  tm 
re^iisite  {  c.ear  out  water  furrows  for  the  same  purpose ;  admi* 
cattle  and  horses  only  on  tlie  driut  postures ;  see  that  sbeeo 
have  shelter,  and  especially  Donset  ewes  Ukirti  to  lamb  neu 


6.  Arable  Ldnds.  (4925.) 
See  that  water  fbrrows  mod  drains  m  a ,^.-^_ 

and  cart  out  manure,  as  weather  and  other  circnm^tanocs 
permit. 

7.  Fences  (S960.),  Roads  (3523.),  and  DrabsM., 
(4SI3.) 

As  in  last  month;  and  aae  that  they  an  In  eflkctaal  ri|iali^ 
and  ftliiy  used. 

&  Orchards  (4079.)  and  Hop-gnmnds.  {S&sn.) 
Complete  the  opcratloas  of  last  month,  where  Intanuptnt* 
defisred,  or  neglected. 

9    fVood.tands  and  Plantations.  (S90&) 
•    •  It  DM    •  '       ■  ■ 

_.JiMl 

barking  for  the  tanner,  may  now 

fbr  ba&lcets  may  be  cut  over  (4i/«.c.),  ana  dukvib,  am 

cntes,  and  hnidles,  made  by  the  woodman  and  hedger. 


As  in_Iast  month,  excepting  when  the  weather  is  anfk*oBr> 
ids  or  Umbt 
,      .         „    jnfiwfy.  I 
may  be  cut  over  (4042.),  and  baskets,  hampen* 


timber  and  coppice  not  adapMd  for 
on  fr^.  (4044.)    Willows 


DECEMBER. 


VVaithcr 
at 

ATerngeof 
mometer. 

Greatest 
Variation 
i^omthe 
Average. 

of  the 
Barometer. 

S«r 

REMARKS. 
WMer  mmdk,  Sax.  Cold  but  dry.  The  agricultural  oper- 
ations are  chiefly  of  the  laborious  kind ;  but  the  days  are 
short  and  the  nights  long.    In  the  laa*  week  the  young 

form  plans  for  ftmhSr  improving  himsdf  fcTtfie  yir  to 
come.    Knowledge  is  a  lever  bj  which  a  man  may  raise 
himself  as  high  as  he  deslras. 

London    • 
Edinburgh 
DubUn    - 

41    4 
38    9 

S6    34 

3 

S9    64 
89    66 
99    723 

M«4  Inch. 

SAM 

X-916 

1.  Calendar  of  Animated  Nature  round  London. 

•  The  mole  (Tdlpaeorcips^a)  throws  up  hillocks.  The  D»- 
eember  moth  (Kriof|rdftter  pdpuli  Sam.)  ap)>ears  about  the 
beginning,  wA  the  \cIlow-Iine  quaker  (.Vtictua  flaviUnea 
Ami.)  about  the  end  of  the  month. 

2.  Calendar  qf  Fege fable  Nature  round  London. 
Home  of  the  last  month's  plana  contlnae  in  flower,  accortling 

to  the  woather. 


3ji,    /;...;.;.,..:,.......,.  ^..ii... 

Tpnahliu,  idiil  otlMritaiwit  ^i«u«iAj  «,<■■> 
utmkmfMm  Hit  uji?  wf  tti«  wefUim^  fui'*:  '• 
tfHVitapkan-  (hv  main  pps'Btlau.     tie^t 
tit  tir*  llijck  *  tUi  ffvtdt  and  deantaq  and  U  l^e 
llng4ttwi  iliMiJil  iw  twtrWcular]j  -"—■'^  ^- 
tamli  {li.n4  ami  c«]¥c&  jOaAA.] 

The  inj»ji]j  oT 


graina 


tumj|«  hw  c^tilt  ttn&itit^  Is  llabtr  t<f  1" 
!tT  truo-i,  if  l1^  pmautinn  af  hoanlim  a  r| 
■rUlniC  Chrrn    (54Kt.),    H  nEt  t^knn  in  '< 


rr  ^J  ciik^i  ra[M!  c*k^i,  or  dvjl  { eA¥M.\  "i^f  m  dt  d  14 1  '■ 
m  {till'\t.'i  dinf  uted,  iuppl^  ttiuft  lifHeeured;  iinil  *l  ^ 
or  t<«llk  Ata  Uitn  tnniJ  and  wHtfir  iiiisad  and  Kvat4 
tily  must  aliwmji  be  brat  hi  miitQTC ;  m  a  week  or  l«n  '' 
"" —  ana  all 


I  kKtger  jMErirod  daring  tnM,  i  re- 

5.  Grass  Lands.  (5G43.) 

See  that  they  arc  not  poached  :  that  water  fhrrows,  gutters, 
drains,  and  ditches  are  in  repair;  and  where  manurinals  jirar- 
tised,  cart  It  out  in  frastv  westbcr  where  there  is  no  danger  of 
ii\)ury  from  the  feet  of  hones  or  cart-wheels.  Unless  labour  is 
very  cheap,  carting  earths  or  earthv  composts  on  grass  lands 
will  not  pay  the  expenses ;  they  fwoauce  more  cflbct  on  arable 

6.  Arable  Lands.  (4925.) 

See  that  all  the  modes  of  drainage  are  efTectiTe.  (4878.) 
Plough  and  cart  out  manure  according  to  weather  and  other 
circumstances. 

7.  Fences  i'29G0.\  Roads  {3.>i93.),  and  Drains.  (4213.) 
Plant  hedECs  ['^91^.)   and  build  walls  only  in  template 

weather,  as  frosty  air  injures  the  roots  of  plants,  and  frcexes 
humid  mortar,  thereby  effectually  preventing  its  Sftiing. 
Roods  and  drains  mav  be  made  and  mended  in  all  weathers 
that  admit  these  operations. 

8.  Orchards  (AfflQ.)  and  Hop-grounds.  (5997.) 
Clear  old  trees  or  mom  or  misletoe ;  but  prune  only  la  mild 

weather.    Dig  and  dung  at  any  time. 

9.  Wood-lands  and  Plantations.   (S90fi.) 

Fell  timber  or  copse  of  sorts  not  adai»ted  f«r  barking.  (4044.) 
Stock  or  grab  up  tree  rootn,  stacking  them  fbr  fuel  or  charooal. 
(40C-H.)    Trench,  dip,  or  otherwise  prepare  ground  for  plant- 
*■•'"■  -'     and  re-insert  tliein  in 


ing;  butlifi  plants  from  the 


^nUtions  onlY  in  mild  weatlier,  and  when  the  soil  does  not 
poach  br  treaduig,  &c.    The  rest  as  in  November. 


lursery, 
rr,  and 


EverirrTTtu^,  a*  Mr.  M'Nab  has  dtly  JtErwit  and  prdrtdl  bjf 
—   _    _   . . — ,^_^_j.  _. ^^jj  j___j • _. — ^ 


e>)>c-r  itn^ Yj  may  b?  plJUntrd  al  an  r  period  duiiirg 
the  •>•  '■  ^rliff  is  mUd-    He  lajs,  *''l  nav>  ptantBd 


lod  duiiirg  winter,  < 


pb 


-In  iff  iNp  <f&nr  wEih  ii^ATlf  eqtuiE  lUirfds.  cscept  Antn 
I'^r  EfT  Jutv  10  th*  tnhdtJlr  df  iluj|US%  ina  evett  dttriHW 
nul  I  IiriTT  |P>AtlEfd  wsm*:  b»"  Hniesi  »liw  wwilhcr  & 
.  ,ci  rtJCL.L,  ^hil  rv^n  with  mn-rh  wpaih/^,  tt  l»  dJAcutt 
'  ihi'  Ijlnnu  kulftridir  c!4ntiiJ;er^M.f ,  and  In  tnazLj 
I     1  fiic ,  I ttfoTV  they  t^cotct,     A Llheugh ,  howt-iTf^  i 

■  i>'<l  fii^^rn^mi  ixa  mcmltb  out  ^if  (Ke  t^tflvrr  «1tti 
•  ttfife  in  ihe  mciM**,  m^  on*  nrftian  Utu-  ts.  pT^feroicie 

■  JiJhcft  with  tnti   areV  *lim  there  U  tUt  prtmvr  sj" 
I  vaiitd  rectnrnucnd  lute  In  anEuitiu,  wincA-,  ut  fHitj 

lIiaE  1 1,,  anj  lime  fruui  ihe  tiiLddLr  ufl  iriiitHT  to  Eb* 

'~        ,-irf,  and    |ti  4^e9ieviil  ihc  l«p:UtDJii|f  of  tbia 

ihaT  b,  rruui  the  middle  of  tietiimr  to  iba 

'kt,  ni  va>s  pro-yJ  ditug  i  hai  Ute  it^ulicr  4^4 

iinil<lu>;    I  bU  ji,  lu  ppnu^  ihtTV  ll  no  ftvDli 

t        •  h  kiint^tEtr,  nnd  uiat  Ihe  ground  li 

- 1  ( h  we[ ,  rili\PT  from  L-untl  titml  rain, 

ijlr    {me  of  the  prin-.'lp^l  Lhihg^  ti^ 

,    ■    ■  "m!  e^vii u l«lii4  li,  IP  fi»  "ft  9  i]fl]iday 

-,  .iiiHJ  nuiaiitt  4ay  ifor  >T^^  *nd  oulu/nn 

I  4n  be  T14)  wnrt  to  the  prnptr  treaHnait  of 

rit  were,  1  »tnuJd  tay,  thai  i[  ki  In  prr venting 

iirig  dr»  when  4X11 '.^  tlweaflh  i  tn  chft^** 

I'^'jin  weather  far  itUotingi  and  ititt  baHBT:,  if  ww 


:»•  ^>^Y  aimiM  mthMi 


fff  m  riki  PlwMmr  m^  O^wmf  Trt^* 
r  fH  Of  tnimnit  ^Sm^iamlt  ^.  p.  17.) 
li.u  tlurwh  That  nfi^rwt*|«  grciund|  wkitbj 
iL;9ir(i  wgifhl  TKit  fviT  a  irTcp  pf  grain.  Will, 


noi  1  ^u1Jl?^9I^  lo  Itvoaewiwte  kaj»di  nrluch  « 

sot      .1  r.n-fd  RE  4  tiua  vvp^tm^  aftd  vhlch  w 
kii.L  .■I  b  rop  lill  they  nfm^m  a  pwl^ 


f  AlcHcuhuEi^. 'M7n  a  ritjgtid  enrti:;^, 

i.H^ii.^  Uiv  ^IlljigCv  uf  FJlm.  a  t^cw  uf  ptiMUtaTfT  a  dry 
'  c^iilio'if,  whiirh  has  ImrM  bcv'n  4J»4nd  cif  a  jrrou  UTrulh' 
■^1  iiEs;Ti  tin,  was  iamc>wil  in  ■  Trry  pMttiJii  ai4  impn^ 
1 1  ner,  liie  RHtts  dT  the  [x«fli  being  ftfanvlj  i!«>ijipainl.  Jt 
'li  town  wiib  [A|A^  withant  Tnxf ring  lime,  dung,  or 
,4  iiFv  gititr  dr«TtvHSn»!  ii^themw  was  to  lutn- 
!.-u  a  kTYvt  |i4Lrj  Elf  iL  lu^Rvi).  ^rhi  niJ]owi|ig  itpring, 
'  luil  ^aa  Ai;A.bi  Aivm  nilii  the  tftine  Sf^iKlep  gf  grain, 
I  recvjihEL^  aitj  enrlclimenlj  and,  when  hxrvbl  ar- 
il, r  rtUp  HiiA  ■unrnq.^llKl  1>J    WWI    «  th*    Tictirtl    1nm\a% 

I  irM'oiiriicH^    vhEiTli    in   gnietally    i-gnildaTd  (erUie. 
|ii  nini-nl  wa<  trkfJ  a  tbira  Auke,  tfill  * 

i! .  .u  Ilu  filrL-jd>  I^tu  Tcibarkvd,  wm  _ 


a  that  ruuld  haw 


GLOSSARIAL   INDEX. 


%•/»  tkM  ludeg  buik  Paget  ami  Psragnrpkt  are  refrrred  to;  the  letter  r  i»  prefixed  to  tke  former. 

to  the  latter  the  tetter  a.  r^       r  -*  ^         ', 


I  in  iU  moti  exteiuire  senie  in 
r  the  title.page,  and  generally  in 
krt  of  the  work  (Part  I.),  aa  in. 
al  economy  and  husbandry.     In 


Abrading  earthy  c«ith  crumbUng  down  from 

the  effecU  of  fhwt,  page  483. 
Meorbent  soft,  toil  lo  conitituted  w  to  absorb 
moifture  from  the  atmoapbere,  772. 

Abmrbemi  eastern,  expUined  in  •.  6J5S.  p.  96& 

Jeelitnatiting  vegetables  or  animate,  inuring  them 
to  a  climate  in  which  they  ire  not  indigenous. 
The  term  naturaliilng  it  sometime*  lubalituted, 
but  erroneously.    See  NatMraiuing. 

Acescent,  entering  a  state  of  acid  lermentatlon,  s. 
fi878.p.I03& 

Aeration,  exposing  the  soil  to  the  air,  p.  507. 

Aifreometrie  beads,  hollow  beads  of  glass  contain, 
ing  air,  for  ascertaining  the  specific  gravity  of 
milk,  a  7008.  pi  IUJ9. 

4fter-grass,  the  second  crop  of  grass  from  lands 
which  hare  been  previously  mowed  the  same 
year,  piSOd 

4ftermatk,  the  sceood  mowing  of  perennial  mea- 
dow lands  in  the  same  season,  p.  513. 

AgrieuUure  is  used  in  its  most  extensive  sense  in 

thethird  line  of  tli     ' "- '- 

Che  historical  part 

eluding  territorial  ( ,  

mott  parts  cif  tJtis  trork,  for  example,  in  the 
words  of  the  title-page,  **  animal  and  vegetable 
productions  of  agriculture,'*  as  synonymous  with 
husbandry.  In  srsrro/ftocn  as  synonymous  with 
aration ;  that  is,  the  culture  of  arable  lands,  as 
opposed  to  pasturage,  or  what  may  be  called  agri- 
culture proper.  In  every  case  the  reader  will  be 
able  to  gather,  from  the  scope  of  the  sentence  or 
paragraph  containing  this  term,  in  which  of  these 
three  senses  it  is  meant  to  be  understood. 

Aigrettes,  tufts  of  feathers,  p.  10t%H. 

Ants,  small  islands,  or  isIetA,  in  streams. 

Aiburmoms  parts,  soft  woody  parts,  p.  CiM. 

Albmmmm,  the  soft  sappy  wood  just  under  the  In- 
ner bark.  p.  646.  See  Lindley's  Outiinet  qf  the 
Principles  of  Botany,  p.  17. 

Mien  waters,  a  brook  or  stream  passing  from  one 
area  through  another,  which  has  been  embanked 
from  a  river  or  the  sea,  pi  715. 

AiUtdiatlff,  independently  of  any  su|)crior,  p.  552. 

jUluviat  soU,  soil  deposited  by  streams,  p.  747. 

Aioetic  puree,  a  purge  composed  of  the  socotorioe 
aloes,  p.  1035. 

Alterative,  alterative  medicines  are  those  which 
induce  a  change  in  the  blood  and  Juices  for  the 
better,  without  any  manifest  operation  or  evacu. 
ation,  p.  977. 

Alveolary  sockets,  sockeU  like  the  cells  in  a  honey, 
comb,  p.  972. 

Ambling,  explained,  s.  6r>0a  p.  1009. 

Amerciament,  a  pecuniary  punishment  arbitrarily 
imposed,  p.  IGD. 

Ammoniacal  gases,  s.  6701. 

Amorphous  stones,  without  regular  shape,  a.  3005. 
pi4«3. 

Anbury,  an  excrescence  In  some  plants  of  the  natu. 
ral  order  Cruciferw,  and  chiefly  in  the  turnip, 
produced  by  the  puncture  and  depositing  of  the 
eggs  of  an  insect,  s.  ^'VH.  p.  861. 

Anim^,  a  chemical  product  obtained  from  planU, 
s.  1468. 

Anomalous,  irregubir,  p.  682. 

A6rta,  the  great  artery  of  the  heart,  p.  967. 

Adrta  ascendens,  the  ascending  great  artery  of  the 
heart,  p.  967. 

Adrta  descthidrns,  the  descending  great  artery  of  the 
heart,  pi  »r7.  ^     , 

Atvui.  a  reciprocal  action  between  the  mouth  of 
the  horse  and  the  hand  of  the  rider :  the  bit  and 
rein  forming  the  line  of  communicatioa    ITius  a 


horse  with  a  sensitive  mouth  has  a  good  appui,  and 

the  same  may  be  said  of  the  rider  if  his  band  be 

good,  a  &t(ia  p.  lOOSL 
Aqueous  humour,  the  watery  humour  of  the  eye : 

the  first  or  outermost,  and  thinnest  of  its  three 

humours,  p.  970. 
Aration,  ploughing  or  tillage,  s.  S56S.  pi  S13. 
Arenarious  grasses,  grasses  suitable  for  sandy  soils, 

p.  749. 
Aperrmtcator.  a  pruning  instrument,  consisting  of 

two  blades  Hxcd  on  the  end  of  a  rod,  acting  like 

scissors,  by  means  of  a  line  fixed  to  one  of  them, 

and  pulled  by  the  operator,  s.  9155.  p.  51SL 
Aums,   the  beards  or  long  bristles  which  pnjeet 

ftom  the  chaflk  ;  they  are  plentiAil  on  spring 

wheat,  and  on  barley,  pi  81S. 
AxUlaries,  explained,  s.  6344i  p.  967. 
Auote,  the  radical  principle  of  the  atmospheric  air, 

pi  811 

K 
AieMN|r  ahone,  explained,  s.  6657.  pi  1000. 
Baek-raking,  an  operation  in  famery,  by  which 

hardened  fKcct  are  withdrawn  fttun  the  rectum. 

s.654&p.9Ba 
Back-rents,  rents  paid  subsequently  to  reaping,  pi 

768. 


\  substitute  for   fixed  standings  or  stall 


^at^^t  explained,  s.  317&  p.  575. 
Bails,   a  substitute  for    fix(  ' 

divisions,  s.  6799.  p.  lOOa 
Band-win  riders,  ridges  formed  of  such  a  width  at 

to  be  reaped  by  what  in  Scotland  is  called  a  band 

of  shearers  or  reapers,  s.  9iMK  pi  BUS. 
BarU,  expUined,  s.  6S8S.  pi  97^ 
Bastard-cocks,  small  preparatory  haycocks,  •.  5797. 

p.9(M. 
Battering,  as  applied  to  fences,  leaning  inward,  $. 

4594.  p  751 
Baulk,  m  Scotland,  ground  left  unturned  between 

the  ftirrow-slices  in  ploughing,  p.  711.;  in  EngUnd 

the  same  thing,  artd  also  strips  of  ground  usually 

in  grass  between  ploughed  ridges,  as  in  oonunon 

field  lands. 
Bauins,  brush-fliggots,  t.  S686  p.  581 
Bear,  an  iron  instrument  used  in  the  Isle  of  Ely  to 

eradicate  weeds  in  water.oourses,  s.  5686.  pi  892. 
Bents,  the  dead  stems  of  grass  in  pasture  grounds 

which  have  borne  seeds. 
Bigg,  a  variety  of  winter  barley,  a  5085.  p.  825. 
Bulet,  a  term   variously  employed.     A   wooden 

billet  is  often  used  in  docking  a  horse,  and  often 

forms  a   separation    between   carriage   horses, 

s.  ffJSS.  PL  1009L 
Binding  and  siooking,  binding  sheaves  of  com,  and 

placing  them  in  shocks  or  stooks.  s.  3175.  p  515. 
Bmot,  a  variety  of  double  mould-boardcd  plough, 

a  S6^.  p.  S96L 
Blanch  holding,  a  mode  of  legal  tenure  in  Scotland, 

a  3401.  p.  5M. 
Blast,  a  disease  in  the  stomach  of  sheep  and  oxen 

from  wind ;  also  a  term  for  the  mildew  in  wheat, 

p.  1065. 
Blinding,  filling  up  interstices  between  stonea  on 

roads  with  gravel,  &c.  s.  S631  pi  589. 
Biood  spavin  in  horses,  961. 
Blowing  lands,  lands  whose  surface-soil  is  so  light  as 

to  be  liable,  when  dry,  to  be  blown  away  by  the 

wind,  pi  87a 
Blowing  sand,  pi  74a    See  Blowing  land*. 
Boles  of  trees,  the  trunks  of  trees,  pi  65& 
Bolt,  a  measure  for  corn  in  Scotland  ;  in  wheat  and 

beans,  equivalent  to  four  Winchester  bushels ;  in 

oats,  barley,  and  potatoes,  to  six  bushel^  p  8tt. 
Bone  spavin,  explained,  a  6507.  pi  96& 
Boulder  stones,  large  round  stones,  pi  481. 
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B<mt  ot  the  plou|{fa,  the  gtAng  and  returning  with 
the  plough  along  a  land  or  riugc  under  ploughing, 
I.  aS6tx  pw  5£^ 

Bm  draiiu,  explained,  i.  9607.  p.  58L 


BopM,  a  vat  or  tub.  t.  106k  p.  1045. 

Brairdt,  Arom  braird,  to  apring  up^  a.  ojifi.  p.  b.>/. 

Brake,  a  large  harrow,  a.  966%.  p.  406L  In  machine- 


ry, a  constraining  wheel  divided  into  kMnta, which 

•toM  when  needed  another  whed  that  revolves 

within  it 
Brambie  bonds,  bands  made  of  the  Ions  ihooU  of 

the  bramble  or  blackberry,  i.  3191.  pi  5la 
Bran,  explained,  i.  7258.  p.  1065. 
Break^hare,  explained,  1.7259, 7260.  p.  1065. 
Breasting  over  a  hedge,  cutting  it  down,  p.  4Sft 
BreecMn,  that  part  of  the  hone'i  hamett  attached 

to  the  saddle,  and  hooked  on  the  shafts,  which 

enables   him  to   push  back  the  cart  or  other 

machine  to  which  he  is  harnessed. 
Breeding  in  the  lime,  or  in  the  same  line,  explained, 

p.aoi. 

Breeding  in  and  in,  explained,  p.  301. 

Breeding,  cross,  explained,  p.  301. 

Brochen  tigger,  a  auarter.clcft  rod,  as  thick  as  the 

flnger,  and  four  reec  in  length,  used  in  thatching, 

p.  518. 
Brose,  a  Scotch  dish  made  by  pouring  boiling  wa. 

tcr  on  oatmeal,  and  sometimes  on  the  meal  of 

peas,  and  immediately  mixing  them  by  stirring ; 

leaving  the  meal  in  small  knots  or  lumps  about 

the  sixe  of  marbles.     It  is  afterwards  eaten  with 

milk  or  butter,  s.  5217.  p.  837. 
Burgage-ko/diMg.  explained,  s.  3404.  p.  552. 
^tfl/s,  short  angular  ridges,  short  irr^ularly  shaped 

lands  or  ridges  in  the  corners  of  fields,  a.  3253. 

p.  527. 
Bjfre,  oowohed,  s.  6777.  pi  lOlSL 


Cadence,  as  applied  to  horsemanship,  an  equal 
measure  or  proportion  observed  by  a  horse  in  all 
his  motions  when  he  is  thoroughly  managed,  and 
works  justly  at  a  gallop,  terra  a  terra,  so  that 
his  motions  or  times  have  an  equal  regard  to  each 
other,  s.  6672.  p.  lOUl  See  CnM*s  Technological 
Dictionary. 

Caissons,  temporary  chests  in  which  foundations  in 
deep  water  are  built,  s.  4357.  p^  71& 

Calcareous  soil,  soil  abounding  with  lime,  p.  775. 

Callipers,  or  calibers,  expUined,  a.  4(i73.  pw  661 

Calorifhre,  from  color,  heat,  htid/ero,  to  bear,  ex. 
plained,  s.  7464.  pi  1087. 

Campiitg  poUtoes,  expUined,  s.  5345.  p.  851. 

Canon  of  the  horse,  explained,  s.  6232L  p.  959L 

Cantle,  the  protuberant  part  of  the  saddle  behind, 
a6675.pil00& 

Capillaries,  the  halr.like  extreoaitiet  of  the  arte 
ries  and  veins,  s.  6352.  p.  968. 

Cap  o/afrov,  expUined,  s.  3195.  p.  518. 

Caprioles,  leaps  made  in  one  and  the  same  place 
without  advancing  forward,  s.  6672L  p.  IUO&  See 
CraWs  Tech.  Diet. 

Capulet,  explained,  s.  6512.  pi  997. 

Carotid  arteries,  two  principal  arteries  which  carry 
the  Mood  to  the  head,  s.  &».  p^  972. 

Carotids,  967.    See  Carotid  arteries. 

Carpus,  explained,  s.  6317.  p.  965^ 

Carriage  in  irrigation,  explained,  a.  4406.  p.  786. 

Carse,  explained,  s.  4651  pi  747. 

CttrftTfrttifi  /,},-iirti!m.^ifn.  i'^  !         .f<i,  S  0370.  p.  97(1 
i^W\ytf-y  (1^'  th.,-  iKititrr  nf^' 3^11' use,  nil^fl,  p.  1036L 
CoMtrnir^  to  ^nrnpuicitjitf  ii^alc  uiilinals  tjtnn  engen- 
df^ring  Dfl¥|iiiEiv!:.  s.  IMiR.  p.  JC«t$.     Ht-e  Sp€^, 

Catck'tperk  f»i-adonitt  c:cpl.iiiiird,  t.  4-vi&.  pi 787. 

C4tt?i'/L$t»tt  a  iortof  iifMielHtiiEl,  rllh^r  af  Iron,  leather, 
<of  wood,  fjutimed  Toumi  the  iietsp  ijf  a  horse  to 
fiiTWjiUl  the  (HippTlrt§r  nnd  tire-ikkni;  of  the  horse, 
».  iWfl.  p.  10(11.     See  CrviAA'j  Tcck.  Uift. 

Cefiaiitr  tHi^mitrftrt^\  :tii  iiiiP'<rtant  mc^mbrane  in 
unlinali  in  whirl    ■  'mxI.  p.  785. 

Cirrral  g  rnft^'^t  Ui  i  ■  ■  >  h;  ■  "tii,  p  723. 

CeretruJ  A^nttiis^  t\,  ' ^ ,  7 ii iw.  pi  lo6a 

CtrtirnI  t^atticnt,  ju  awjiicuroMA  or  Mrongband- 
jijte  of  ii^ckwAx,  vihifh  runn  akmg  the  neck  and 
xt|<]icil<l«  the  lirail,  p.  1^;?. 

Ckambriirf,  a  liimt  of  Utttg  wT^ip  used  in  riding 

Char  mMdt  to,  to  partiiilli'  bum  it  ut  enable  it  to 

reilit  wft,  ■.  3fn;i.  p,  ^mL 
i'Jtfirioi'lt,  the  .^rr-eiilii  nrf6nfi«,  a  'aiIJ  species  of 


Chloride  qf  calcium,  qulckhroe,  s.  468&  p.  8ia 

Chyle,  a  milky  fluid  secreted  ft-om  the  alimciita  in 

the  Ucteal  vessels. 
Chyme,  that  poultice-Ilkc  mass  to  which  the  food  is 

reduced  in  the  stomach  of  every  animal,  a.  64U4i 

b.975. 
Cicatrise,  to  heal  over  with  a  scar,  pi  5I& 
O'lia,  eyelashes,  pi  970. 
Claveau,  expUined,  s.  724&  p.  1065. 
Clinches,  cramps  or  holdfasU ;  to  clinch,  to  turn 

the  points  of  nails  which  have  been  driven,  sm  in 

the  shoeing  of  horses,  a  6710.  p.  IUU7. 
Clough.  expUined,  s.  4455.  pl73£^ 
Cob,  a  Icina  of  wicker  basket,  made  so  as  to  be  car. 

ried  on  the  arm ;  hence  a  seed^cob^  or  aeed-UfH 

U  a  basket  for  sowins  tnm,  pi  378. 
CocUe  oast,  a  kind  or  kiln  for  drying  hops  upon, 

ae043.pi927. 
Cqffi  a  ComUh  term  for  oflfkl  pilchards,  pi  1I7S. 
Cqffin  bone,  a  bone  in  the  foot  of  the  horse,  a.  6417. 

P.97& 
Coherent  soil,  a  soil  whose  parte  stick  together,  p.  772. 
Collar-blade  or  haims,  short  segmente  of  wood  or 

meUI,  embracing  the  neck  of  the  horse,  to  whicli 

the  traces  are  attached,  s.  S2J15.  p.*  524. 
CoUop,  explained,  a  7871.  p.  12<XJL 
Commutation  of  tithes,  the  substituting  a  fixed 

money  pavment,  or  a  portion  of  land,  instead  of  a 

tenth  of  the  produce. 
Omeha  cartilages,  the  gristles  of  the  car,  s.  676  k 

p.  1013. 
Condition  of  a  horse,  the  state  of  health  and 

strength,  p.  977. 
Consecutive,  following,  p.  525. 
Copyhold,  expUined.  s.  3395.  p.  562. 
Cordig  vocSdes,  or  ch6rdsB  vociJes,  tendons  csdied 

into  action  by  braying  in  the  ass,  a  fi76a.  p.  lul.l. 
Cornea,  the  first  or  outer  coat  of  the  eye,  a6d7l. 

p.  970. 
Cometti,  a  mode  of  riding,  s.  6672.  p.  1001 
Corollary,  a  consequent  truth  gained  from  some 

preceding  truth  or  demonstration,  a  496L  p.  8UHk 
Coronal  rooU,  expUined,  s.  4983.  in  8U6. 
Coronary,  explained  a  6U7.  p.  97& 
Cotyledon,  the  first  or  seed  leaf  or  seed  lobe  of  a  plant. 
Couples,  chains,  collars,  or  mechanical  contrivances, 

by  which  do^  &c.  are  coupled  together. 
Courses,  explained,  s.  3189.  p.  518. 
Cre^,  upper  part  of  a  hedge  .bank,  p  481 
Croppers,  a  variety  of  pigeon,  p.  lU95i 
CrosS'brcediiig,  explained,  a  20^il  p.  301. 
Crown  and.  mrrow-ploughing,  explained,  s.  3256L 

p.  527. 
Croum  scab,  a  disease  in  the  horse,  pi  1007. 
Crystalline  humour,  expUined,  s.  6374.  p.  970L 
Culmi,  stems  of  grasses,  p.  1167. 
Culfn\ferous  crops,   crops  of  pUnts  whose  sterna 

yield  straw,  as  wheat,  Uarl^,  &&,  p.  768. 
Curb,  expUined,  s.6511  p.  967. 
Curl,  explained,  s.  5371.  p.  854. 
Curvilinear,  formed  of  curved  linea. 
Cm/  over,  to  cut  off  the  top  crop,  a  4041  pi  6S& 
CutHng  in  horses,  explained,  s.  6589.  p.  961 
Cut-vjtUer  of  a  bridge,  the  projecting  part  of  the 

pier  of  a  bridge,  which  Is  opposed  to  the  current, 

and  divides  it,  s.  3612.  p.  582. 

D. 
Dandriff,  scurf,  s.  6738.  p.  1006L 
DosAiiig,  or  dashed.    See  Lipped  and  harted. 
Dead  hedges,   hedges  made  with  the  prunings  of 

trees,  or  with  the  tops  of  okl  hedges  which  havs 

been  cut  down. 
Dead  timber,  any  timber  not  growing,  p.  502L 
Deciduous,  shedding  the  leaves  in  autumn. 
Decorticated,  deprived  of  the  bark,  p.  655. 
Difeoaiion,  explained,  a  4591.  pi  867. 
Dendrometer,  an  implement  invented  to  ascertain 

the  quanti^  of  timber  in  standing  trees,  p.  661 
Deportation,  carrying  away,  removal,  p.  519. 
Dcuuretting,  spreading  hemp  or  flax  on  grass  to 

expose  it  to  the  action  of  the  dews,  whidi  ex|*o. 

dite  the  separation  of  the  fibre  ftom  the  feculent 

matter,  a  5904.  pi  916. 
Dewstone,  the  name  of  a  species  of  limestone  in 

Nottinghamshire,  a  36.'9a  p.  587. 
Diagram,  an  explanatory  sketch,  p.  757. 
Diarrhoea,  explained,  a  6471  p.  981 
Diastole,  explained,  a  6351.  pw  961 
Dif^ging  his  toes,  in  horses,  exjtUined,  a  62891  p  960. 
Dike,  expUined  p.  496.    In  Cambridgeshire  a  ditch 

is  called  a  dike.  v 
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DicoehmplaM,  a  |4iint  bearing  tu  male  blononu  on 

one  plant  and  iU  female  on  another,  s.  Sli<l  n.  £17. 
Diibarked  timber,  timber  dcprlrea  of  \U  bark. 

a.  40fi3u  pi  6f»L 
J>tikedt  applied  to  a  wheel,  explalnad,  i.  3732.  pi  G05L 
nttJUt,  in  fitfminff.  hoUow  placca  in  the  fleldt,  in 

which  the  water  Ucl  p.  808. 
JHuretiea^  food  or  drink  caiuin(  •  oopious  dia. 

charge  of  urine,  a.  6410.  pu  975. 
Doekmg  and  mekbig,  cutUng  off  part  of  a  bone*t 

Uil,  and  cutting  a  notch  or  nick  on  the  under  tide 

of  what  remaina,  for  the  alleged  purpotc  of  making 

him  carry  it  wefl:  now  almoit  obaolete,  $.6069. 

p.  1002. 
DgNtiM^  ahapodlikAadome  or  an  arch,  1.4507.  Fk  7«X 
Donml  venebrm,  JoinU  ct  the  back  bone,  a  6761 

pblOUL 
2)oiMe  broacka,  broaches  or  qilits  are  two^fleet 

lengths  of  tpbt  haael  bnnches,emplo7ed  in  thatch- 


ing, p.  57& 


_  _e  irnui>roMt,double  ranges  of  new.made  hay, 
&57S7.  pt901 

Dowel  together,  to  Join  ao  closely  as  to  form  a 
smooth  surfkce,  a.  3710.  piOOa 

Down  tkoret,  breast  pk>ughs  to  pare  off  the  tnrf  on 
downs,*. 3215.  p. 521. 

Dragoon,  a  variety  of  pigeon,  pi  1005. 

Drain  sluice,  explained,  s.  4409.  a  7S& 

Draw  eui,  explained,  s.  3151,  3158.  pL  511 

Drosekeps,  the  name  of  a  four-wheeled  carriage 
inRussia,s.6741.  pilOta 

Dry  Hone  waU$,  walls  built  without  mortar:  a 
eomason  practice  in  stonj  countries,  a  30fl&  n  4OT. 

Dnodenum,  the  first  of  the  intestines^  and  con- 
nected with  the  stomach,  s.  G40&  pi  9751 

Dnet,  a  passage  through  which  any  thing  is  con. 


DtmamomeUr.  or  draught   machine*  explained, 
a.8663-S56&pL38& 

E. 
Batth,  as  applied  to  the  surOce  of  the  globe,  one 

or  more  of  the  earths,  as  lime,  clay,  sand,  &c.,  in 

a  friable  or  dirided  sUte,  and  either  alone  or 

mixed ;  but  without  the  addition  of  qiuch  organic 

matter. 
EmphyaenuUouM  iwellings,  swellings  flUed  with  a 

windy  humour,  a  6!M&  p.  lOSa 
Enteritit,  explained,  a  6401  pi  982. 
Ergot  of  rye,  spur  of  rye ;  a  disease  In  the  kcreels 

ofthat  grain,  pi  882 
Erica,  the  larra  sUte  of  insects,  pi  1112. 
Etiuary,  an  arm  of  the  sea,  the  mouth  of  a  lake 

or  river  in  which  the  tide  ebbs  and  flows,  a  34S5. 

pi555i 
Etiolated,  drawn  out  into  a  weak  state,  p.  %& 
Eustachian  tube,  explained,  a  fi385.  pi  972. 
Evolve,  to  unfold,  disentanglie^  dcvcki>e,  orteparttci 
Eve  in  plants,  a  bud. 
Eges  in  ch«Me,  explained,  •.'7067.  p.  104& 


PagH,  or  shagioen,  ass*s  skin,  a  (S757.  ^  1012. 

False  ribs,  explained,  a  63lv.  a  954 

i'flrey,  explained,  a  6405.  pi  985.  _.    ,^  _,  * 

Farmer  (from  fermier.  Ft.),  .Arming  agriculturist, 
fkrmlng  cultivator,  professional  farmer,  commer- 
dal  farmer,  rent.payingfiurmer,4t ;  a  proprietor 
cultivating  hUown  estote  is  notcorrectly  speaking 
a  farmer  i  to  be  such  he  must  pay  a  rent  A  pro. 
prietor  who  cultivates  bis  own  soil  may  be  a  gen- 
tleman or  yeoman  agriculturist  or  husbandman, 
a  propridtaire  euUivatemr,  bu(  not  a  farmer. 

Farmery,  the  homesUU  or  fkrm-yard^  p.  677. 

Farming,  renting  land  and  cultivating  It,  or  exn- 
ploTing  it  for  the  purposes  of  husbandry. 

Feaiber  ooardbtg,  sometimes  called  weather  board- 
ing.  boarding,  in  which  the  edge  of  one  board 
overiaps  a  small  portion  of  the  board  next  it 

Feculence  of  cider,  the  lees  or  dregs,  ix  (>7a 

^fr/tffwiAoAf,  explained,  a  3391  a  561. 

Feeding  pastures,  pastures  used  for  feedtag  stock, 

P.S-»i^,  explained,  a  S25L  IX  527. 

JWonTa  disease  in  cattle,  exnlained,  a  6948L  p.  lOSS. 

Fhnur,  the  thigh-bone,  p.  966.  

Ferrugineom  waters,  water  impregnated  with  iron, 

Feu-boldine,  explained,  a  3402.  p.  552. 

Fi-u  a  bouse,   to  hold  a  house  on  a  feu    right, 

aJWCI.p.fi'-'l 
Fibuia^  explained,  s.  GDS7.  p.  9Ci5. 
Fttruse,  explainod,  a  IW^  p.  1105. 


Fincbed,  explained,  a  67791  pi  X015i 

Angers  and  toes,  explained,  p.  86L 

Finikins,  a  variety  of  pigeon, jx  109& 

Finos,  the  second  best  wool  offMerinosheep,  a7l40. 

pilbSSL 
Fh-lot  of  tares,  a  measure  used  In  ScotUnd,  In 

wheat  and  beans,  equivalent  to  the  English  bushel, 

a5908Lu84a. 
Flakes,  hurdles  or  portable  pales  for   fencmg, 

a304&pi49S. 
Fleabtng,  explained,  a 3190.  ^5ia 
Flecked  aiM£f,  exphuned,  a  678a  p.  1015L 
FUgbt.    See  Glume. 
Ftooders,  explained,  a  444a  p.  731. 
Flow  bog,  or  flow  moss,  a  peat  bog,  the  surflioe  of 

which  is  liable  to  rise  and  fall  with  every  increase 

or  diminution  of  water,  whether  from  raina  or 

internal  springs,  s.  3688.  pi  585. 
Flowing  meadows,  explained,  a  44^.  pi  727. 

Fluke,  a  disease  in  sheep,  pi  104a  

Fluke  worms,  animals  of  the  genus  Fasclola,  a.  787L 

p.  1066. 
Fcetus,  a  young  animal  in  the  womb,  n.  9761 
Fogging  pasture  lands,  explained,  a  5ftd7.  p  90& 
Fi3Stge  crope,  pUnta  cultivated  for  their  leaves  to 

be  used  green,  and  which  will  not  make  into  hay, 

as  the  cabbage  tribe. 
Foot  rot,  explained,  s.  72G6L  p  1066L 
Forage  plarts.    See  Herbage  plants. 
Fore.renis,  rcnU  paid  previously  to  the  first  crop 

being  reaped,  p  /67. 
Fors  and  setidda,  explained,  a  7137.  p  lOSfiL 
Forsing,  expUined,  a  7137.  p  1052. 
FoMMfrr  of  the  feet  of  hones,  explained,  a  6517.  p  087. 
Free marUn,  cxplalnedj;a68Sl  p  102L 
Freebold.  explained,  a  3393.  p  561. 
Fret,  colic,  gripes,  or  gullioa 
/V^oAfe  sofV:*,  crumbling  soils,  p.  802.        ^         ^,  ^ 
Frondose  brancbed  trees,  fUll  of  branche^  whlcJi 

are  flat  and  spread  horizontally^ike  the  fronds 

of  ferns,  as  in  the  spruce  fir,  a  3987.  p  648. 
Frontal  worms,  explained,  a  7270.  p  1066. 
Frustum,  a  piece  cut  off  from  a  regular  figure, 

a  3732.  p  etfc.  

Furnished,  exphilned,  a.  6247.  p  9S&  

Fusiform  root,  shaped  like  a  spindle,  as  the  carrot, 
paisnep,  &&  p  8o5. 

O. 

Qaitet,  single  sheaves  Ued  in  a  particular  manner, 
p516i 

Gaiting,  expblned,  a  317&  p  516. 

Gangs,  courses  or  shps  In  thatching,  p  518. 

Gastric  juice,  the  Juice  of  the  stomach  of  any 
animal,  p  Wl  ^^^ 

Gauf  furrows,  explained,  a  «5(lp.  803. 

Gelding  ant-biUs,  explained,  %.  577&  p  908. 

Gean,  wild  cherry,  a  3991  p  fiSft 

Gibbous,  protuberant,  bearing  excrescenooa,  a  6775. 
plOll 

G«,  explained,  plOflR        .      .    .^  .        , 

Glair,  the  mucous  evacuation  in  the  scouring  or 
horses,  a  695a 

Glanders,  explained,  pt  985.    ,  ^         *     .^  . 

Glenoid,  the  boUow  or  socket  in  one  bone  at  a  joint 
which  receive*  the  knob,  boss,  or  head  of  the  ap- 
proximate bone,  P  965.  «  ^  -,  u* 

GNmes,  the  husks  or  chaff  of  cora  Oat  flightv 
are  the  glumes  of  the  o«t,  P^  Ma 

Gluten,  a  tenacloua,  ductile,  and  elastic  substance, 
forming  a  constituent  part  in  wheat  flour  and 
other  vegetable  bodiesjx  77K    ^^ 

Go-downs,  expUined,  a  6/36.  a  lOia 

Goggles,  explained,  a  7267.  p  1066. 
Grass-cocks,  hay-cocks,  p  901 

Grasses,  all  the  natural  order  of  GramfnciB,  or  L4n. 
nsus  and  Jussiea  Cereal  grasses,  those  grown 
for  bread  com.  Pasture  grasses,  those  grown 
chiefly  for  pasturage  Fofiieous  or  feeniferous 
grasses  those  grown  chiefly  for  hay.  .  ^  „,_ 
Grassing Jlax,  bleaching  it  on  th®  F2»n<H:ft?  rri« 
Gnwr,  a  disease  in  horses,  explained,  a  6511 6516. 

gR«/  rot,  explamed,  s,  7261.  pi  1065. 

Green  acr«,  land  capable  of  tillage,  p  1206. 

Grouting,  mng  "P.  ••3711.  MOO. 

GiJItosrriiw,  explained,  a  64}l.p  Ma 

Gutter,  a  ftjrrow-channel  or  drain,  a  44ia  p  7»S. 

Gsnitum,  a  genus  of  calcareous  earths,  consisting 

of  carfwnate  of  Umc,  and  united  with  sulphuric 

acid.  The  principal  iqivnlefl  is  the  O^psum  AWM^ 

trum,  pUi«ter  of  Paris,  or  alabaster.     See  Crabb  s 

I      Tech.  Did. 
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H. 
Ha-Ma,  a  mink  fence,  pu  474^ 
Hacking  and  picking.    See  Picking. 
HainaQi  mowing,  explained,  s.  SlTSL  p.  515. 
Hummel^  a  stnali  shed,  with  a  yard  for  feeding 

one,  or  at  moit  two  animals,  p.  469. 
Hands  of  tobacco,  leav«  tied  upbv  their  footatallu, 

80  that  the  leaves  spread  out  like  the  hand,  a. 

9945.  p.  641. 
HangSf  slopes,  a.  9945.  p.  641. 
Air&tf,  p.  497.    See  Lipped. 
Hash,  explained,  s.  2716.  p.  419. 
Hatches,  flood-gates,  &  726. 
Hatted  kitL  explained,  s.7105.p  1018. 
Hattocks,  shocks,  s.  317a  p.  515. 
HaulfHt  the  base  of  the  stalks  or  stems  of  all  croos, 

after  the   seeds  are  reaped  or  gathered.    The 

haulm  of  peas  is  in  some  places  called  pea  ryse. 
Head  and  heel  qf  gales,  explained,  p.  500. 
Heading  down  trees,lopping  or  cutting  off  the  beads 

of  trees,  p.  651. 
Heading  sheaves,    the  hood  sheaf  or  sheaves  of 

shocks  of  com,  p.  515. 
Headmain,  explained,  s.  4411.  p.  7S& 
Heckles,  iron  comb^  p.  923. 
Heckling  Jinx,  combing,  p.  916. 
Helmets,  a  variety  of  pigeon,  p.  1095. 
Hepatic  tactions,  aflbctions  of  the  liver,  p.  1037. 
Herbage  plants,  forage  plants,  such  as  clover  and 

other  plants  cultivated  chieflv  for  the  herb,  to  be 

used  either  green  m  made  into  hay. 
Hide-bound,  a  disease  in  horses  and  cattle  when  the 

•kin  cleaves  to  the  sides,  s.  64S5.  pc  977. 
Hink,  explained  s.  5171.  p.  839. 
Hinny,  explained,  s.  6768.  p.  1013. 
IRrscl.  a  Scotch  term  of  the  same  meaning  as  the 

English  term  "  herd,"  s.  6793.  p.  1017. 
Hoars,  thick  mists,  p.  772. 
Holmes,  small  islands,  but  larger  than  aits. 
Hood-she^f,  a  sheaf  placed  on  the  summit  of  other 

sheaves  for  a  covering,  p.  516 
Ho^  bones,  boues  in  the  hind  quarter  of  cattle,  s. 

6799.  p.  1018. 
Homy  frog  of  the  horse,  the  prominence  In  the 

hollow  of  a  horse's  foot,  p.  976b 
Horsemen,  a  variety  of  pigeon,  p.  1095. 
Horses,  pieces   of  wood  used  in  barking  trees, 

p.  65a 
Hot  fur,  explained,  s.  5906.  p.  824. 
Hot  yellows,  explained,  s.  7256.  p.  1065. 
Hove,  explained,  s.  7a">4.  p.  1065. 
Huckaback,  a  kind  of  cloth,  s.  5933.  p.9I7. 
Humerus,  the  ann  bone,  p.  965. 
Hummelling  machine,  explained,  p.  440. 
Hunger  rot,  explained,  s.  7261.  p.  1066 
Hungry  sail,  barren  soil  needing  much  manure. 

Husbandman,  one  who  forms  generallY;  that  is, 
who  both  produces  com  and  cattle,  and  attends  to 
the  dairy,  the  poultry,  the  woodlands,  and  the  or. 
chard.  A  farmer  may  confine  himself  to  grazing, 
or  to  breeding  or  haymaking,  or  milking  or  raising 
green  crops  for  the  market,  &c.,  but  in  none  of 
these  cases  can  he  with  propriety  be  called  a  hus. 
bandman.  This  term  husbandman,  therefore,  is 
not  exactly  synonymous  with  farmer. 

Husbandru,  the  culture  of  arable  grass  and  wood, 
lands,  the  management  of  live  stock,  the  dairy, 
poultry,  /fee,  and,  in  general,  what  constitutes  the 
business  of  the  head  of  a  family  living  by  agri- 
cultural industry  in  the  country. 

Hybrid,  bastard  or  spurioufs,  p.  1013. 

Hydatid,  the  TYe^nia  gl6bu1us,  an  insect  occurring 
in  the  skull  of  the  sheqi,  p.  1010. 

Hydropic  rot,  explained,  s.  7261.  p.  lOa*?. 

Hygrometer,  an  instrument  for  ascertaining  the  do. 
gree  of  moisture  in  the  atmosphere,  p.  773. 

I. 


Imdgo,  the  perfect  state  of  insects,  p.  1112. 
Imf^jwe,  to  strike  against,  s.  4361.  p.  719. 
In  and  in  system  of  breetiing,  p.  301. 


Incision  of  objectn  on  roads,   the   marks,  traces, 

tracks,  or  ruts  made,  s.  3.')71.  p.  575. 
Increments,  proportional  rates  of  increase,  s.  3552. 

pc572L 
Indiana,  peculiar  to,  springing  out  of  the  nature 

Induration,  hardening,  p.  717. 

Infield,  an  obsolete  Scottish  term  for  enclosed  lands 
near  the  farmstead,  as  opposed  to  such  as  are  at 
a  distance  fVom  it,  and  uninclosed,  s.  802.  p.  IJDi 

lags.    Sec  S.ilting9. 


Iris,  the  coloured  circle  in  the  eyes  of  animals,  a. 
6371.  pi  970. 

Isometrieal  perspective,  explained,  pi  472. 

Isosceles  triangle,  a  triangle  which  has  only  two  of 
Its  sides  equal,  p.  503. 

Itinerating  libraries,  libraries,  the  books  of  which 
are  carried  ft-om  one  place  of  deposit  to  another, 
and  thence  issued,  p.  756. 

Jacobines,  a  variety  of  pigeon,  p.  1095. 

Jumper,  a  tool  used  by  masons  for  borine  holea  in 
land  stones  to  be  reft  bv  gunpowder,  p.  743. 

Jumping  pole,  a  long  stiff  pole,  by  which  persons  in 
the  fens  are  enabled  to  jurai>  across  ditchea  or 
drains  twenty  feet  wide,  bv  pUnting  the  pole 
towards  the  middle  of  the  drain,  and  apringing 
ttam  bank  to  bank :  a  small  piece  of  board,  cjuled 
a  quant,  is  fastened  to  the  bottom  of  the  pole  to 
prevent  its  sinking  into  the  mud.   See  Quant. 


Kelp,  the  ashes  of  any  description  of  yPhci  or  other 
seaweed,  p.  1905l 

Knees  for  ship.building,  crooked  pieces  of  timber, 
having  two  branches  or  arras,  and  generally  used 
to  connect  the  beams  of  a  ship  with  her  sides, 
s.  3034.  p.  491. 

Knuckering,  explained,  s.  6387.  pi  972. 

Kytoes,  the  name  given  to  the  cattle  of  the  He- 
brides, a.  6796  pi  1018. 


Lachrymal  gland,  the  gland  which  qecretes  or  tup. 
plies  the  lachrynue  or  tears,  p.  970. 

Lacteals,  the  absorbents  of  the  mesentery,  which 
originate  in  the  small  intestines,  and  convey 
the  chyle  Arom  thence  to  the  thoracic  duct,  p. 
968,  See  Crabb*s  Tech.  met. 

Lactometer,  explained,  a.  7008.  p.  1037. 

Lampas.  a  swelling  of  the  wrinkles  or  ribs  in  the 
roof  or  the  horse's  mouth ;  analogous  to  the  gum- 
boils  in  man,  pi  980. 

Land,  a  term  employed  in  Cambridgeshire  and 
other  counties,  to  designate  what  more  generally 
is  termed  a  ridge :  that  is,  oae  of  those  compart- 
ments which  lie  between  gutter  and  gutter  in 
arable  fields.  The  ridge,  in  Cambridgeshire,  is 
the  highest  part  or  central  line  of  the  lands,  just 
as  the  ridge  of  a  house  is  the  highest  part  of  Its 
roof.  In  Scotland,  a  ridge  includes  the  whole  of 
the  surface  between  gutter  and  gutter.  Landrfip- 
pears  the  fitter  term. 

Land,  ground,  earthy  surfiice  in  opposition  to  wa- 
ter or  rocks.  The  term  ground  is  generally  ap- 
plied to  a  comparatively  limited  extent  of  surface, 
af  garden  grounds,  hop  grounds,  &c,  in  opposition 
to  arable  lands,  wood  lands.  &c. 

Landjasl  stones,  stones  fixed  or  Imbedded  in  the 
soil,  p.  48a 

Land-reeve,  explained,  a.  4638.  p.  760. 

Larvse,  the  grubSfinaggots,  or  caterpillars  of  insects, 
80a 

Laryrweal  sonorous  sacs,  hollows  in  the  windpipe 
which  modulate  the  voice  of  animals,  s.o76^ 
p.  lOia 

Larynx,  the  windpipe  or  trachea,  pi  978. 

Lateral  shoots,  shoots  emitted  on  the  aides  of 
branches :  laterally ;  quite  distinct  fhnn  latter 
shoots,  with  which  they  are  occasionally  oon-  - 

.  founded,  p.  478. 

Laying  in  hedge-planting,  hying  down  the  sets 
or  plants  horizontally  on  the  bed  prepared  for 
them,  s.  3944.  p.  640. 

Laying  an  old  hedge,  explained,  s.  3026.  p.  490. 

leaping  ill,  explained,  s.  725a  p.  1065. 

Leasehold,  property  held  on  lease,  p.  558. 

J^ggct,  explained,  s.  S19a  pt  5ia 

Leguminous  crops,  crops  of  the  various  kimls  of 
pulse,  as  peas,  beans,  tares,  saintfoin,  luccni, 
clover,&c.,  p.800. 

Levelling,  explained,  pi  536. 

Leverage,  the  act  of  using  levcn,  or  the  power  a<v 
quired  by  the  use  of  them,  p,  575.  ^^ 

LightUyered,  the  dew-lap  of  a  light  colour,  s.  6798. 

p.  loia 

Ijgneous  plants,  woody  plants,  as  trees  or  shrubs, 

l^pedand  harled.  a  wall  built  of  stories  without 
mortar,  but  which  has  the  joints  afterwards  nliea 
with  mortar,  and  the  whole  wall  plastered  over 
with  what  b  called  rough-cast,  or  harling  in  Scot- 
land. The  mixture  used  for  harling  is  lime» «?"» 
and  small  stones  about  the  size  of  peas.  Dashing 
in  England  is  the  forcible  casting  of  iuiali  «ton«* 
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like  the  above,  only  withcd  quite  clean.  Into  the 
■oft  recent  platter  of  ezterkir  walla,  in  older  to 
reaUt  the  action  of  rain. 

Loam^  any  toil  in  which  clay  and  organic  matter 
exift  in  conciderableproportiona,  andao  aa  to  ren- 
der  it  neither  very  adheaive  or  hard,  nor  aoft  and 
looae. 

Lock  $piit  explained,  a.  3823.  pi  6S0. 

Lomge.  a  lone  leather  thong,  uied  in  the  proceaa  of 
longing  or  lunging  honet,  p.  KJOL 

Lifmph^  a  cicdr,  coTourleM,  rather  viicld  humour, 
aeparated  from  the  blood,  and  ipecifically  heavier 
than  water,  i.  d  UO.  p.  9f)7. 

Lympkaticsy  lymphatic  veMcli,  are  the  absorbent 
▼ct$eb  that  convey  the  lymph  into  the  thoracic 
duct,  and  form,  with  the  lacteab,  what  it  called 
the  absorbent  tystem.  The  use  of  these  vettelt 
It  to  draw  in  bv  a  capillary  attraction  the  fluidt 
contained  in  the  circumjacent  cavitiea,  p.  968. 
See  Crab.  Tech.  Diet. 

LiftHpkatie  abtorbentt,  96&  See  LtfmpMatics,  and 
Lacieait. 

M. 

Maeeraiiom,  the  act  of  steeping  or  soaking  in  water. 
Pi  8691 

Malic  arid,  an  acid  obtained  from  apples,  by  tatu. 
rating  the  Juice  with  alkali,  and  pouring  in  the 
acetous  solution  of  lead,  until  it  occasiona  no 
more  precipitate.    See  Crabb's  Tech.  Diet. 

MaUinder$t  a  disease  in  horses,  s.  6710.  p.  1007. 

Manege  riding,  explained,  s.  Gffii,  p.  IIXKJ. 

Martmgatt  a  thong  of  leather,  fastened  at  one  end 
to  the  girths  under  the  belly,  and  at  the  other  to 
the  noseband  of  the  bridle,  to  prevent  a  horse  flrom 
rearing,  p.  1001. 

Maturation,  the  prooeit  of  ripening,  p.  816L 

UaxiUary  glands,  the  glands  belonging  to  the  Jaw 
bonet,  p  972. 

Meal  of  milk,  the  quantity  yielded  at  one  time  of 
milking :  thut,  the  morning  meal,  the  evening 
meal,  a.  7103.  pi  104& 

MediiUa,  marrow,  p.  S67.  In  plants  It  tignlflea  the 
pith. 

Meets  or  fncrrr,  cattle  ponds  in  Derbyshire,  p.  735. 

Memel  timber,  fir  timber  from  the  port  of  Memel  in 
Prussia,  in  the  Baltic,  p.  504i 

Mere,  a  lake,  pool,  or  pond. 

Mesentery,  a  membrane  in  the  cavity  of  the  abdo. 
men  attached  to  th.»  vertebrs  of  the  loins,  and 
to  which  the  intestines  adhere,  p.  975. 

Meslin,  a  union  of  flocks,  s.  7S&  p.  11& 

Meslin,  nesting,  mescelin,  masltn,  or  metdedine, 
corn  that  is  mixed,  as  wheat,  rye,  ftc,  to  make 
bread.  This  term  occun  in  old  acts  of  narliament 
for  the  regulation  of  rivers,  as  that  of  the  Cam ; 
mescelin  being  in  former  days  a  frequoit  lading 
In  that  neighbourhood. 

Mesta,  explained,  a  7.%.  p.  11& 

MetacArtms,  the  shank,  ii.  965. 

Metal  bedoth  road,  explained,  a.  363a  p.  585. 

Metalltferom  ores,  ores  which  contain  metala,  pi 

Metals  of  a  road,  the  material  of  which  a  road 
la  ftmned,  at  broken  quarry  ttone,  boukler  ttones, 
ai;dotherkindt,p.612. 

Metttf/er  system,  the  system  of  fkrmine  lands  In 
many  parU  of  the  Continent,  in  which  the  produce 
Is  equally  divided  between  landlord  and  tenant, 

Mtdileii,  dunghill,  p.  807.    *'  The  midden  it  the  mU 

ther  o'  the  meal  kist" 
MUsey,  a  provincial  term  for  a  sieve,  in  which  milk 

Is  strained,  s.  7U64.  p.  1045. 
Mortices,  holes,  cells,  or  receptacles  made  in  posta, 

&c  to  receive  the  tenons  of  rails,  &c.,  ix  49d. 
Mould,  organic  matter  in  a  finely  divided  and  de. 

composed  state,  with  a  little  earth  mixed,  aa  vo^ 

aetjble  mould,  leaf  mould,  peat  mould,  && 
Mourat,  explained,  s.  7137.  p  105S. 
Mow,  a  compartment  in  a  barn,  into  which  com  in 

the  straw  is  stacked  or  packed. 
MotD-buru,  to  heat  by  fermentation  In  the  mow,  pi 

8S5. 
Murrain,  a  wasting,  contagious,  and  most  fktal 

disorder  among  catUe,  s.  ms.  725a 

N. 
Naked  disease,  explained,  a.  7264.  jk  10fl6L 
Vaiuraliting  animals  and  vegetables,  introducing 
them  to  a  new  climate,  in  such  a  manner  that  they 
shall  in  t\iture  iier^xituate  themselveu  in  that  cli- 
mate without  the  aid  of  man.  See  Acclimatising. 


Naoicmlar  or  Mil  borne  of  the  hone^  explatncd. 
a.  6417.  pt  87fi. 

Kicking.    See  Docking. 

Nictitating  memArane,  explained,  s.  6370.  pi  97a 

Nuns,  a  variety  of  pigeon,  p.  1096. 

Nurses  for  young  plants,  plants  of  an  Inferior  and 
rapidly  growing  kind,  pbnted  round  those  which 
are  choicer  and  of  slower  growth,  both  te  shelter 
them  and  expedite  their  growth,  p.  653. 


Obstetrics,  considerations  appertaining  to  the  foaling* 
calving,  yeaning,  &&,  of  animals,  a.  6869.  p  1035. 

Odometer,  from  odos,  a  way,  and  metrco,  to  raea. 
■ure,  an  instrument  by  which  the  quantity  of 
space  passed  over  on  foot,  or  in  a  conveyance,  may 
be  ascertained,  s.  S50&  p.  S7S. 

(Esophagus,  the  weasand  or  guUet,  p.  972. 

Omentum,  the  caul,  p.  973. 

One  bout  stUch,  a  ridgelet  formed  by  the  going 
and  returning  of  the  plough,  a  5235.  p.  839. 

Ophthalmia,  an  inflammation  in  the  coats  of  the 
eye,  proceeding  from  arterlous  blood  got  out  of  the 
vcssclt,  and  gathered  together  between  the  coats, 
s.  6758.  PL  1012. 

Optic  nerve,  a  nerve  which  perforates  the  bulb  of 
the  eye,  and  communicates  with  the  brain ;  so 
that  every  sensation  derived  ftom  sight  depends 
on  the  optic  nerve,  n.  g7a 

Out/ali,  the  lower  end  of  a  water-course,  p.  711. 

Ouhleld,  uninclosed  farm  lands  at  a  distance  from 
the  farmstead,  s.  802.  pL  13a 

Ouds,  a  variety  of  pigeon,  1U95. 


Pacing,  one  of  the  notions  taught  the  horw, 

s.  6^2.  p.  1003. 
Pancreas,  the  sweet  bread.    It  la  composed  of  in- 
numerable small  glands,  the  excretory  ducta  of 

which  unite  and  form  one  duct,  called  the  pan. 

crcatic  duct,  that  conveys  a  fluid  very  similar  to 

saliva  Into  the  intestines,  called  the  pancreatic 

juice,  which  mixes  with  the  chyle  in  the  duode. 

num.— CraM. 
Pane  of  ground,  a  four-sldcd  compartment  of  grata 

ground,  adapted  for  Irrigation,  p.  728. 
Panicle,  an  irregularly  divided  branch  of  flowers, 

as  In  the  oat,  p.  82tL 
Pantile,  a  gutter  tile,  oi  706. 
Papier  machd,  mashed  paper,  which,  when  mixed 

up  with  glutinous  suiMtancea,  may  be  moulded 

Into  various  shapes,  p.  810. 
Paring  and  burning,  taking  ofl"  the  turf  or  surfJice 

of  grata  or  watte  lands,  and  Incinerating  it  by 

means  of  fire,  In  order  to  prepare  the  soil  for 

aration,  pi  5!20. 
Parotid  glands,  explained,  s.  6388.  pw  972. 
Passaging,  one  of  the  motions  taught  the  horse, 

s.  6672.  p.  1003. 
Pastern,  explained,  a.  6319.  p.  96S. 
Patilia,  exfdained,  a  632&  p.  96& 
Pauetty,  fewness,  pi  784. 
Peelers,  the  same  as  barkers.    Persons  employed 

to  deprive  trees  of  their  peel  or  bark,  pi  6GBL 
PeUicle,  littie  skin  or  coat,  pi  822. 
Pelt  rot,  expUined,  a.  7264^  p.  1066. 
Pendro,  explained,  s.  7267.  ^  106a 
PenuUHnate,  the  last  but  one,  p.  801. 
Percolate,  to  strain,  or  trickie  through,  p.  58L 
Percolation,  the  act  of  straining,  purification  or 

separatJon  by  straining,  p.  522. 
Pirjorans  of  the  horse's  foot,  explained,  i.  64aa 

P.97& 
Perich&ndium,  explained,  a.  6336.  p.  9^. 
Perierdnium,  explained,  s.  633&  p.  967. 
Perid^smium,  explained,  a  6336.  p.  V^H. 
Periosteum,  a  general  uniting  membrane  to  bonca 

and  their  apiiendagcs,  s.  63^  pi  967. 
Periphery,  the  circumference  or  orbit,  p.  429. 
Pertpnevmbnia,  explained,  s.  7251.  p.  1065. 
Peristaltic  motion,  the  vermicular,  worm.like,  or 

creeping  motion  of  the  intestines  j  by  which  they 

contract  their  spiral  flbrqp  so  at  to  propel  their 

contenti,  p.  975. 
Petits,  a  variety  of  pigeon,  p^  1095. 
Phihrmu,  explained,  pi  972. 
Picking  and  hacking,  lootening  with  a  pick-axe  or 

mattock,  and  by  leparatlng  with  some  cutting 

Picking  of  hop  pUntatlons,  explained,  a  6025.  p.  926. 

Piecevfork,  work  done  and  paid  for  by  the  measure  of 

quantity,  or  by  previous  estimation  and  agrctment. 
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in  contndUtinctlon  to  work  done  and  paid  for  by 

the  measure  of  time,  p.  976. 
PigeoM^at,  explained,  •.  75*0.  pc  109S. 
Pfg^^nf*  the  compartment  in  a  farm-yard,  with 

•ties  and  other  accompaniment*  allotted  to  pin^ 
PiUy  the  shag  or  hair  on  the  slcins  of  animals.  Each 

hair  may  tie  called  a  pile,  a  714a  pi  105S. 
Pillow-slip^  pillow-case,  p.  10*H. 
Pifiinjr.  explained,  s.  727SL  p.  10G&  i 

PinniHg,  explained,  a  7260.  p.  I06S. 
Pf>,  explained,  a  7523.  p^  10»5l 
Pipe  drain,  explained,  a  4S»6.  ^  710. 
Ptlh  and  Pithing^  by  butchers,  explained,  a  6308. 

pi  964. 
Pline  table,  a  square  iMard  with  lines  drawn  on  its 

upper  Bide,  used  in  taking  angles  and  in  measuring 

land,  a  299S.  p  481. 
Plashing  an  old  hedge,  interweaving  the  stems  in 

hedges,  a  3025.  pi  490. 
Plumatsiert  one  who  prepares  feathers  for  oma- 

menUl  purposes,  p.  lOBSL 
Pluviometer,  rain  gauge,  a  4742:  p.  773L 
Pneumdnia,  an  inflammation  of  the  lungs,  p.  961. 
Podders,  persons  employed  to  collect  the  green  pods 

of  peas  otr  the  plants,  p.  837. 
Polders,  salt  marshes  in  Holland  and  Flanders,  p.774u 
Pole  evil,  or  poll  evil,  a  disease  of  the  poll  or  nead, 

usually  at  its  hind  part,  or  in  the  nape  of  the  neck, 

a  6442  pi  980. 
Polled,  hornless,  devoid  of  horns,  a  6786.  p.  101& 
Pommage,  the  pulpy  mass  to  which  apples  ar^  re. 

duced  by  grinding  in  the  cider  counties,  prepar. 

atory  to  pressing  out  the  juice,  pi  672. 
Pommel,  the  prominence  In  the  front  or  fore  part  of 

a  saddle,  p.  1003. 
Potato  pies,  explained,  a  53M.  p.  851. 
Pouters,  a  variety  of  pigeon  remarkable  for  ita  habit 

of  pouting,  p.  1095. 
PrevetUive  pruninn,  explained,  a  3990.  p.  6ia 
Probang,  a  flexible  piece  of  whalebone  with  a  sponge 

flxod  to  the  end,  used  occasionally  in  probing  the 

throat,  a  6»5.i  p.  lOJa. 
PuddUng.  explained,  p.  esa 
Pulls,  hills  or  elevated  parts  of  a  road,  requiring 

extra  pulling  in  draught  animals,  a  3237.  p.  525i 
Pulmonarg  artery,  explained,  a  6345.  p.  967. 
PuUaceoHs,  of  the  consistence  of  a  poultice,  pi  lOOSi 
Pumiced/oot,  explained,  a  6521.  p.  967. 
PAnds  IttchrymiUta,  explained,  s.  637a  pi  g7a 
Phpoj  the  chrysalis  sUte  of  insects,  p.  1112. 
Parchaae  of  the  bridle,  the  command  or  control  of 

it,  a  6(?7&  li  1003. 
Pursioencss,  purslnest,  shortness  of  breath,  a  66931 

pi  1005. 
Pyrites,  firestone,  a  3228.  pi  523L 
Pyroligneaus  add,  acid  produced  by  distillation  of 

the  spray  of  trees,  p.  493. 

a 

Quadrant,  a  mathematical  in«trument ;  the  fourth 
part  of  a  circle,  a  S35a  pi  5^^ 

Quant,  a  small  piece  of  board  at  the  bottom  of  a 
Jumping  pole  to  prevent  the  pole  sinking  into  the 
mud  by  the  wci^t  of  the  Jumper's  body. 

Quarter-^Uffi  rod,  a  measuring  staff  having  four 
sides,  a  3195.  p.  518. 

Quartering,  the  division  of  planks  of  wood  length, 
wise  into  small  four^aided  piccea 

Quarters  of  the  horse's  hoof,  explained,  a  649a  p.  97& 

Quick,  a  live  fence  or  hedge  fonned  of  some  grow- 
ing plant,  usually  hawthorn. 

Quick  bends,  sharp  turns,  pi  573L 

Quicken  tree.    See  Moan  tree. 

Quickset  hedge,  a  hedge  funned  of  sets  or  planU  that 
are  quick  j  that  is,  alive. 

Quincunx,  trees  planted  In  rows,  at  the  same  dia. 
tance  between  the  rows  that  the  trees  are  in  the 
rowL  and  the  trees  of  one  row  opposite  the  vacan. 
cies  in  the  other,  a  3938.  p.  63& 

Quit-rent,  a  small  rent  or  acknowledgement  payable 
by  the  tenants  of  most  manors,  a  1117.  p.  179. 

Quittar,  explained,  p.  98& 

R. 

JUbbet,  a  moulding,  a  4iS4.  pi  7I.'i. 

Babinos,  explainefT  a  7I4a  pi  1052. 

Jtqfter.  a  piece  of  four-sided  timber  used  in  rooft. 

Ri^ftermg  land,  plouahing  half  of  the  land,  and 
turning  the  grass  side  of  the  ploughed  furrow  on 
the  land  that  is  left  unploughed,  p.  1166. ;  as  an. 
plied  to  timber,  sawing  up  planks  of  trees  into 
pieces  of  greater  dqith  than  width  for  raOen  to 
roof  buildinga 


Rake  hot.  to  steam  or  reek  hot,  a  OTSa  p.  10O8. 
RamoseJkeaded  trees,  trees  whose  beads  aiiound  In 

branches,  pi  649. 
Ramose-rooted  trees,  trees  whose  roots  are  much 

branched,  p.  6J4. 
Ratkrtite,  the  property  of  being  early  ripe,  a.  S08Z. 

Bat's  tail,  a  disease  in  horses,  which  causes  the  hair 
of  the  tail  to  fall  off,  and  not  be  again  produced, 
a  67ia  pi  1007. 

Ray,  a  disease  in  sheep,  explained,  a  7(S5.  pi  I0A6. 

Rectangular  fields,  fields  whose  angles  are  rigrhl 
angles,  n.  680. 

Rectangular  parallelogram,  a  figure  of  four  aide*, 
whose  opposite  sides  are  equal,  and  aU  ita  angica 
right  angles,  p.  443. 

Red  roan,  explaineii.  a  510a  pi  825. 

Redwater,  explained,  a  510a  p.  1064. 

Rite  mucdsum,  p.  96^  A  mucous  membrane  depo- 
sited in  a  net-like  form,  between  the  epidermis 
and  the  cutis :  it  covers  the  sensible  cutaneoua 
papUlse,  connects  the  epidermis  with  the  cutia, 
and  gives  the  colour  to  the  body.  —  Crabb. 

RAima,  the  true  organ  of  vision,  formed  hj  a  net- 
like  expansion  of  the  pulp  of  the  optic  nerve, ' 
pi  870. 

Rhomboid,  a  figure  whose  opposite  sides  are  parallel 
and  equal,  but  all  its  sides  are  not  equal,  neither 
are  its  angles  right  angles,  p.  414. 

Ribbing,  explained,  a  3355.  p.  527. 

Ricking,  explained,  s.  3176.  p.  516. 

Riddle,  a  large  coarse  sieve,  a  3655.  p.  589. 

Ridging,  laymg  the  soil  up  in  ridgca,  p.  508. 

Rifling  by  gunpowder,  riving,  splitting,  or  dividing. 

Right  angles,  where  a  room  is  exactly  square,  each 
of  the  comers  of  it  is  called  a  right  angle :  in 
scientific  language  it  is  thus  defined,  as  the  fourth 
of  a  circle;  or  thus,  when  one  straight  line, 
standing  on  another  straight  line,  makes  the  ad- 
jaoent  anales  or  comers  equal  to  one  another, 
each  of  tne  angles  or  comers  Is  called  a  right 
angle. 

Ring.bone  in  borscfl,  a  disease  in  the  feet  of  the 
horse,  pi  960. 

Ripplinjs  of  flax  or  hempu  the  operation  of  aepa- 
rating  the  boles  or  seed  pods,  by  striking  them 
against  a  board,  or  piece  of  iron,  p.  915. 

Ristle-plough,  explained,  u  1197. 

Rioer.meadows,  explainecl,  a  5769.  p.  SOL 

Roan  tree,  the  mountain  ash. 

Roguish  plants,  spurious  varietiea,  a  52201  n.  828. 

Roqflet,  explained,  a  3195.  pi  519l 

Root  crops,  esculent  plants  cultivated  for  their 
tubers,  bulbs,  or  other  enlarged  paru  produced 
under  or  immediately  on  the  ground,  and  chiefly 
connected  with  the  root,  as  the  potato^  turnip* 
c«rrot,ft& 

Roots,  the  fibres  and  other  ramifications  of  a  plant 


r  ground,  and  by  which  it  imbibes  ncuriab- 
ment  l*ubers,  bulbs,  and  other  fleshy  protuber- 
ances under  ground,  are  employed  by  nature  for 
the  purposes  of  propagation  or  continuation,  and 
therefore  ought  never  to  be  confounded  with 
common  roots,  which  serve  to  nourish  these 
tubers,  bulbs,  &c.,  In  common  with  other  parts  of 
the  plant 

Rot,  explained,  a  7245.  p.  1064. 

Rouen,  the  aftermath,  the  latterreath.  or  second 
crop  of  bay  cut  ofl^  the  same  ground  in  one  year, 
a  3169.  pi  515. 

Rough  pile  in  cattle,  coarse  hair  or  wool,  pi  784k 

Roup,  expUined,  a  752&  p.  1095. 

Rowels,  explained,  s.  6538. 

Rubbers,  a  disease  in  sheep,  explained,  s.  7965L  p. 
1066. 

Rubble  stones,  loose  stones,  brick-bats,  and  the  like, 
which  are  put  together  to  conduct  water ;  so  called 
because  they  are  rubbed  together. 

Rumbling  drains,  drains  formed  of  a  stratum  of 
rabble  stones,  p.  581. 

Runner,  explained,  a  414a  p.  67.^. 

Runts,  a  variety  of  pigeon,  p.  1095. 

Rurql  economy,  rural  anUrs,  gcoponics,  *8<^ 
nomics,  terms  considered  as  synonymous  with 
husbandry. 

Ru^,  a  disease  to  which  the  cereal  and  other 
grasses  are  suMect,  and  which  occasions  their 
herbage  to  be  of  a  rosty  colour,  a  574  r.  p.  899. 

Rut,  to  cut  a  line  on  the  soil  witn  a  spade,  p.  482. ; 
also  the  copulation  of  deer  in  the  rutting  season  i 
also  the  track  of  a  cart-whecL 

RuUinfi    See  Rut. 
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8«eekaro.$aii»e,  parUklnf  the  propertlei  boCli  of 

■ucar  and  salt,  p^  1039. 
SaddU-grttfting,  expUined  by  figuna,  p.  1141 
SatiH,  expUumNi.  a.  536a  p.  85a 
Salipa^  the  apittle  of  animaU. 
SalUcatt  a  mixture  giveu  to  pigeom  to  promote 

their  digeation,  pi  \{m. 
Saiimga  or  imgt,  aalUwater  manhea,  pi  747. 
SanderaekMt  explained,  c  65^  p.  SBH. 
Sauer  krauU  explained,  a.  5507.  p.  86& 
ScflA,  explained,  •  7«6&  p.  IOCS 
Sealeme  triangle,  a  triangle  with   three  unequal 

ScamUtHg,  all  quartered  timber  under  fire  inchea 
iquare,  a.  4002.  pw  65S.  In  maaoorj,  a  term  ex. 
preaaive  of  the  liie  ofatonea. 

Searcemait,  a  rebate  or  let.back  in  the  building  of 
walla,  or  in  raUing  banks  of  earth,  p.  481. 

Scarification,  cutting  through  the  bark  and  toft 
wood  of  a  thick  branch  with  an  edge  tool,  pre- 
viously to  sawing  through  the  bard  wood,  s.  3164. 
pi  513L 

Scdpuia,  the  shoulder  blade,  pi  9B1 

Scariflrr,  a  machine  to  excoriate  and  dlatuzb  the 
surface  of  soil,  p.  5Sa 

Sclerotic  coat,  a  coat  of  hard  consistence,  p.  970. 

Scoop  mhcel,  a  large  wheel  with  numerous  acoopa 
fastened  in  iU  periphery,  s.  4277.  pi  706L 

Scoria  of  founderies,  the  refUse  or  dross  of  the  me- 
Uls,  s.  3M3L  p.  58& 

Screenimg,  the  act  of  sifting  earth  or  seeds  thrtxigh 
•  Urge  oblong  siere  or  riddle,  called  a  screen,  p. 

Seudda,    See  Pars  aitd  Snutda. 

ScHfflfr,  a  kind  of  horse.hoe,  p.  528. 

Scmteking  flax,  breaking  the  woody  part  of  it  pre. 

paratory  to  separating  it  ftom  the  flbroua  parts. 

pL  915t 
^?-2!^*  ***«  alhivial  deposit,  the  mud  or   slime 

Ml  by  the  tea  where  iu  waters  have  subsided, 

pi74& 
SeedUodes,  the  cotylcdona,  or  very  first  leaves  dia. 

Diayed  on  a  seedlmg  plant 
MUnden,  in  hones,  expUined,  a.  6293.  p.  961. 
SemhuU  roota,  the  first  roots,  those  emitted  fhmi 

the  seed  itaelf.  pt  808. 
?*'J?-^  "'"**  **«^  explained,  sl  6490l  p.  976. 
SenniU  Idmitug,  expUined.  a.  6»SI.  p.  97a 

^i^^'oft^""**'^*  producing  putreacence. 
Serum,  whey,  or  the  remainder  of  milk  after  its 

better  parts  have  been  taken  away ;  also,  the  yeL 

low  and  greenish  fluid  which  separates  hrom  the 

blood  when  cold  and  at  rest,  a.  G980.  p.  1036. 
Scsatmoidt,  UtUe  bones  found  at  the  articulation  of 

the  toea  (in  man) ;  so  called  from  their  supposed 

resemblance  to  the  seeds  of  the  plant  called  seta- 

mum,  a.  6319.  v.  965. 
Scions,  expUinecf,  s.  6537.  p.  990. 
Set^-mxt,  expUined,  s.  3014.  a  486. 
Sett  and  eye*  of  poUtoet,  slices  of  the  tuben  of  the 

pouto,  each  slice  being  AimUhcd  with  at  least 

oneeyeorbud.  p.  84& 
Skab,  explained,  a.  7965^  pi  1066. 
Shagreen,  or  fagri,  the  prepared  akin  of  the  MS, 

i.  6757.  p.  1012L 
Shakes  in  the  boles  of  treet,  fiaturea,  clefta,  or  rents, 

P-  656. 
Shakers,  a  rarietr  of  pigeon,  pt  1Q05L 
Shaking  ftiags,  ahaking  bogs ;  wet  ipoQgy  loU,  p. 

Shaley  sou,  explained,  i.  47fla  pt  774 

Shearer,  a  reaper,  sl  325a  n.  58& 

Shearing,  reaping,  p.  5I& 

Sheath,  land  guard  of  embankments,  n  45691  4966L 

p.  719, 79a 
Shearing  rivers,  the  procesa  of  mowing  the  plants 

whfeh  abound  in  rivers;  the   instrument  with 

which  this  is  eObcted  is  formed  of  a  line  of  scytlie- 

bladea,  rivetted  together  by  their  extremities,  and 

which  line  of  scythe-blades  ia  worked  or  moved 

along  over  the  surikce  of  the  mud  by  levers  at. 

tached  to  the  line,  operated  upon  by  men  in  boats, 

a.  3171.  pi  515. 
Stifi  of  crops,  an  alteroation  or  variation  in  the 

sueceaakm  of  crops,  p.  814. 
Shifting  beach,  a  beach  of  gravel  Uable  to  be  shifted 

or  moved  by  the  action  of  the  sea,  or  the  current  ^ 

of  rivers,  s.  4332L  pt  714. 
Shingies,  pieces  of  thin  board  used  as  tiles,  a  com. 

roon  practice  in  timber  countries  on  the  Continent 

and  in  America,  s.  3051.  p.  ii)5. 


Shocka,  stooks  or  battocks,  aasembhigva  of  sheave*. 

never  of  more  than  ton  sheaves  in  those  places 

where  the  tithe  is  paid  in  kind,  as  this  arrange. 

nient  facilitates  the  taking  of  the  Uthe :  in  Scot. 

land,  flrom  six  to  twelve,  independently  of  the 

two  or  four  hood  or  roof  sheaves,  p.  515. 
Shoughed,  earthed  in,  p.  6fa 
Siddtm  peas,  such  as  boU  fVeely,  s.  7791.  ^  114a 
Siiiceout,  of  the  nature  of  sand  or  flint,  p.  587. 
Siloes,  repositories,  explained,  a  4988.  p.  8ia 
Single  wind-routt,  a  single  range  of  new-made  hay, 

before  it  U  packed  into  cocks,  p.  903. 
Skirting  or  peat  turning,  expUincd,  a  32ia  p.  52a 
Skreen  planutions,  plantationa  made  for  the  purpose 

of  skreening  or  sheltering,  p.  753. 
Slab,  the  outer  board  sawed  fh>m  the  trunk  of  a  treet 
Sleepers,  explained,  a  3785.  pi  6ia    In  Suflblk  the 

root  stocks,  when  left  in  the  soil,  of  such  trees  as 

are  sawed  oflTIevel  with  the  surfkce 
Slip.eoat  cheese,  explained,  a  7085.  p.  1047. 
Slit  planting,  expUined,  a  3953.  pi  642L 
Slob/arrow,  explained-  a  3213.  p.  521. 
Simmer,  expUined,  a  25ia  p.  S7a 
Sm/lfflr,  a  bridle  with  a  single  rein,  and  without  a 

curb,  a  6734l  p.  1009. 
Snag  pruning,  pruning  or  cutting  ofT  branches  so  as 

to  leave  snags,  a  40?7.  n.  655. 
Smt^,  stumpy  bases  of  brancbea  left  in  pruning. 

Sob,  a  convulsive  spasm  of  the  air  passages  to  re- 
lieve congestion,  a  672a  p.  lOoa 
SoU^  earth,  either  of  one  or  of  several  sorts,  mixed 

with  decomposed  organic  mattera 
Soiling,  feeding  horses  or  cattle  in  houses  or  sheds 

with  clover  or  other  herbage  in  agreen  state,  p.  874. 
Sough,  a  box-drain,  a  4fi54.  p.  70a 
Sowens,  explained,  a  514&  pt  828. 
Spay,  to  incapaciUto  a  feasale  aninal  for  pro. 

ducing  young,  a  7306.  pi  106a    See  CastraU. 
Spkacetated,  withered,blasted,BorUfied,  gangtened, 

ae945.pLl032.  --»a-^ 

Spinous  processes,  prpjections  rescmbUng  spines  or 

prickles,  a  67641  pi  lOia 
Spired,  grown,  shot  out  into  spires,  a  5I0&  pt  88& 
Spi(M  ^  earth,  a  spadefUl  jf  earth,  pt  507. 
Splint,  in  horses,  a  preternatural  excrescence  of 

bone,  or  a  bard  tumour,  a  6298.  p.  961. 
Spots,  a  variety  of  pigeon,  p.  1095i 
Sptray  drain,  a  drain  formed  by  burying  the  spray 

of  wood  in  the  earth,  which  keeps  open  a  channel, 

a4284.pt70a 
Sprtufofa  tree,  the  twigs  of  the  branches  of  a  tree, 

Spring/eed,  herbage  produced  In  the  ming,  p.  905. 

Squeakers,  pigeons  under  six  months  ofage,  p.  10M>. 

^AMslrfnyrs/agr,  explained,  a  asga  p.  5Sa  In  Cam. 
bridge,  the  object  of  the  stage  is  effected  bv  a  sUge 
hole  left  in  one  side  of  the  upper  part  of  the  rick 

Stack  guard,  expUined,  a  3288.  p.  53SL 

Staddles,  expUined,  a  5796i  pt  90a 

Stake  and  rice,  a  fence  composed  of  stakes  driven 
into  the  ground  and  interwoven  with  branches 
reUlning  their  spray,  or  with  rods  without  their 
spray ;  the  Utter  U  fk^uently  called  a  wattled 
fence,  pi  487. 

Staggers,  a  disease  of  the  horsey  expUined,  p.  97& 

Strato  mow,  a  stack  or  rick  of  straw  formed  in  a 
bam,a5045i  p.81& 

Sleiminr  a  wetf,  lining  it  with  stone  or  brick,  s.  447a 

StSle  qfthe  horse,  explained,  a  62761  p.  959. 

Stire,  a  sort  of  cyder  apple,  a  4062L  p.  665. 

Stock,  the  animals  of  agriculture  called  live  stock ; 

also,  the  implements  and  other  lifeleu  articles  of 

property  on  a  fkrm,  called  dead  stock. 
Siockmg  a  pasture,  putting  in  as  many  head  of 

cattle  as  the  pasture  will  maintain,  a  5285.  pt  9061 , 
Stolones,  the  creeping  rooting  shooU  of  some  grasses, 

and  other  planu,  by  which  they  Increaae,  p.  90lt 
Stolontferous  grasses,  grasses  producing  stofenes, 

StoneUfrash,  a  sub-soil  composed  of  shattered  rock 

or  ':tnnpj  i  451R  p.  74i 
Stotli,  sh-  ■  bfl  OT  hauocks,  p.  817. 
Stou^i  »/  n  fopj'f'rr.  the  stumpy  rootJtocki  of  treet 

prv^iuU^ly  [:tit  ^[nwTi,  pt668. 

Stotti-r  i/  Tftpr,  the  ^hla  and  ptrfnts  broken  off  in 

l()reshing,  p.  93S. 
jSfruU,  a  bar  so  placed  as  to  resist  weight,  p.  40& 
Stubs,  stocky  stumpy  portions  of  the  stems  of  trees 

and  shrubs,  pi  1009. 
Stud,  a  post,  a  stake,  an  upright,  in  a  building, 

p.  50a}  a  collection  of  breeding  horses  and  marea 
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Stttmrningt  explained,  s.  41^2.  p.  ^74 

Sturdy^  explained,  a.  72S7.  p.  1066, 

Subcarbonate  qf  soda,  a  lalt  In  which  soda  predOb 

minatet,  p.  837. 
Sublingual,  under  the  tongue,  a.  6J88.  p.  97SL 
Suecedaneutttf  a  substitute,  )i.  34fi. 
Swat  A,  the  bands  or  ridges  produced  by  mowing 

with  the  scvthc,  p.  903. 
Sicath  balk,  the  liue  between  two  swaths  where  the 

stubble  Is  cut  least  closely,  presenting  a  little  ridge 

of  stubble,  p.  5U.  ^ 

Swayi,  long  bramble  rods  used  in  thatching  with 

reeds,  p.  51& 
Sweating  qfhay,  a  slight  fermentation,  p.  QOt. 
Swing  plough,  any  plough  without  wheels,  p.  390. 
Switching  bill,  an   insirumeut   used   in   pruning 

hedges,  p.  485. 
Switching  hedgtt,  cutting  off*  the  one  year's  growth 

which  protrudes  from  the  sides  of  hedges,  a.  4005. 

pw652. 
^fnchronout,  at  one  time,  at  the  same  time,  con- 

temporary,  ^  1002. 
Stfnoptis,  the  seeing  all  at  once,  or  at  one  view ;  a 

comprehensive  volume,  p.  881. 
^fnbvia,  joint  oil,  pi  965.  967. 
SyiUUe,  explained,  s.  6331.  p.  96S. 


Tag^U,  adiiease  in  sheep,  explained,  t.  7960.  pi  106& 

T(3l  drain,  explained,  s.  4414w  pi  7^ 

Tapitum,  explained,  s.  6373.  p.  970. 

Tarsui,  explained,  a  63t».  p.  96a 

Teathing,  explained,  a  5ft24.  p.  9(J6i 

Teoemo*.  explained,  a  7141.  p.  1052. 

Tedding  haif,  scattering,  spreading,  turning,  and,  in 

short,  making  hay,  pi  903. 
Tenon,  a  projection  in  a  rail,  ftc,  made  to  fit  a 

mortice. 
Tenonktint,  a  Joint  formed  by  a  tenon  and  mortice, 

Tenure,  a  holding  or  occupying,  pi  179. 
Territorial  economy,  whatever  relates  to  the  valu. 

ation,  purchase,  safe,  exchange,  arrangement,  im. 

provement  by  roada,  canals,  drainage,  &&,  of 

territorial  surfitce,  Including  interposing  waters, 

as  rivers,  Ukes,  and  also  mines  and  minerals. 

Territorial  improvements  are  mostly  effected  by 

the   proprietors   of  lands   or  their  aaents  and 

stewards,  and  not  to  any  great  extent  by  renters 

of  land,  or  farmers. 
T^tanui,    a  spasmodic  afRsction,  accompanied  by 

rigidity,  one  species  of  which  is  known  by  the 

popular  name  of  a  locked  jaw,  •.  6370.  p.  970. : 

S.  643S.  p.  978 ;  a  6965.  p.  1035. 
Tethering,  restraining  grating  animals  by  a  rope  or 

chain,  flutened  to  the  animal  at  one  end,  and  to 

the  earth  at  the  other,  s.  556a  p.  87& 
77m;  line  qf  draught,  the  direction  in  which  an  ani- 
mal is  pulling  or  drawing,  s.  2592.  p.  390. 
Theodoliie,  an  instrument  used  in  surveying,  and 

chiefly  in  taking  angles,  p.  54li. 
T%iU,  the  beam  or  draught  tree  of  a  cart  or  waggon. 
Thiiler  or  Thill  horse,  the  horse  that  is  put  under  the 

thill,  or  into  the  shafts  or  draughts,  p^  UdS. 
Thoracic  duct,  the  trunk  of  the  absorbent  vessels, 

so  called  from  its  being  placed  in  the  thorax  or 

chest,  p.  968. 
Thorough-pin,  explained,  a  6S93  p.  961. 
Threave,  twenty.four  sheaves  or  straw  or  com, 

a  31GB.  p.  517. 
Thrush  paste,  cxptainc<l,  s.  6551  p.  988. 
Tibia,  the  leg  bone,  p.  965. 
Ticks,  a  variety  of  bean,  called  the  tick  bean,  a 

5225,  522&  p.  838. 
Tie,  a  bar  so  placed  as  to  resist  a  drawing  or  twisting 

power,  p.  498. 
TtU,  coarse  (Murate  land,  p.  746. 
Tiller,  to  send  forth  numerous  stems  ftom  the  root ; 

ap^icdonly  to  culmiferoua  planU,  a  4964.  p^  808. 
Tillering.    See  Tiller,  s.  5130.  p.  826L 
Tilth,  the  degree  or  depth  of  soil  turned  by  the 

plough  or  spade,  that  available  soil  on  the  earth's 

surface,  into  which  the  roots  of  crops  strike,  p.  80& 
Tippling,  as  applied  to   hay-making,  explained, 

a  5549.  p.  875. 
TWie,  the  tenth  of  the  produce  of  the  soil,  paid  to 

the  clergy  of  England. 
TIMMg-tntm,  a  person  employed  by  the  clergyman 

in  a  village  to  set  out  and  collect  his  tithes.   ' 
Torrid  earth,  earth  subjected  to  the  action  of 

fire.  p.  52& 
Trdchea,  the  windpipe,  pt  9721 
Trackifuf  flax,   breaking  the  woody  part  in  tlic 

stenu  of  flax,  a  5912.  p.  915. 


Tramp,  an  instrument  used  in  making  hedges,  p  431. 
Tramroad,  explained,  s.  3795  p.  615. 
Translucent,    transparent,    diaphanous,    allowing 

light  to  shine  through,  p.  81 1. 
Tremblings,  explained,  a  7353.  p.  106j. 
Trench,  explained^  a  44 1 2.  p.  726.    To  trench,  to 

turn  over  and  mix  soil  to  the  depth  of  two,  three, 

or  more  spades,  or  spits. 
Trench  drain,  explained,  s.  44ia  pi  726k 
Trindle,  to  allow  to  trickle  or  run  down  In  small 

streams,  p.  641. 
Trochar,  an  instrument  resembling  a  pipe,  used  for 

making  incisions,  when  water  or  air  is  received 

out  of  the  incision  through  the  trochar,  p.  1034. 
Truncheons,  large  sets,  stakes,  or  polc«,  of  willow, 

poplar,  &c.  planted  lo  form  trees  speedily,  p.  74tt. 
Trumpeters,  a  variety  of  pigeon,  p.  1095. 
Tubers,  knobs,  fleshy  bodies  at  the  roots  of  plants, 

as  in  potato,  yam,  pignut,  &c.,p.  511. 
Tumblers,  a  variety  of  pigeon,  p.  1095. 
7\<rfr}/«,  a  variety  of  pigeon,  p.  1095. 
Turners,  a  variety  of  pigeon,  p.  1095. 
Tumsick,  explained,  s.  7267.  p.  1066. 
Tussocks  qf  grass,  clumps,  tumps,  tufts,  or  ml. 

nute  hillocks  of  growing  grass,  p.  51& 
Twtbil  and  hMt,  explained,  «.  SlU.^  832. 

U. 
Urinhrium,  a  receptacle  for  urine,  t.  6998i  p.  1058L 


nistm  mOih,  expUined,  a  6382.  p.  972L. 

Vina  cdM,  exjdalned,  s.  6348.  pi  967. 

Fhta  cava  asdndens,  explained,  s.  6348.  pi  967. 

Vhna  cdtta  descAtdens,  exj^ained,  a  634&  p.  967. 

Fena  p6rt4e,  expUined,  a  6S4a  p.  967. 

Vinquish,    See  Fining. 

Viscid,  thick,  slutinous,  gummy,  p.  1096. 

Vivacious,  living^ sprouting,  very  lively,  very  free 


of  growth,  p.  b«A^. 
Vioes,  explained,  a  6388.  p.S7SL 

W. 
Wads,  explained,  a  5208.  pi  896. 
Walls  dashed  with  Ume.    See  Marled. 
Walls  en  pisi,  walls  built  of  mud  rammed  in  be- 

tween  a  flrame  of  boards,  pi  457. 
Warbles,  explained,  a  6489.  p.  984 
Ward-holdhtg,  explained,  a  3402.  a  552. 
Warping,  explained,  a  4452.  p.  7:J2. 
Watering  qf  henut,  the   maceration,  stoeping,  or 

immersion  of  the  stems  of  the  hemp  plant,  in 

water,  a  677.  p.  107.  917. 
Water.retted,  watered,  a  5989.  p.  917. 
Water  tables  across  a  road,  sunk  pannels,  which 

conduct  the  surface  water  into  drains,  p.  5PSL 
Water-tabling,  expUined,  a  3014.  a  48a 
Watery  head,  explained,  a  7467.  p.  106& 
Wattle,  to  weave,  to  interlace,  or  pUt  branches  or 

rods. 
Wattled  fence.    See  Stake  and  Rice. 
Wattled  hurdles,  hurdles  watUed  with  roda 
Way  pane,  expUined,  a  44161  p;7S6. 
Wear,  a  dam  made  with  stakes  and  osier  twigs  in- 

terwoven,  as  a  fence  against  water,  p.  722: 
WelLbred,  expUined,  a  2064^  p.  auS. 
Whethering,  explained,  a6»7L  p.  J0S5. 
Whin,  fiirse,  gors,  gorse,  or  goss,  p.  510. 
Whinslone,  expUined,  a  3654.  pi  5^. 
Whipping  out  grain,  striking  the  ears  against  a 

stone  or  the  edge  of  a  board,  till  the  corn  U  se- 

panted  A-om  the  straw,  p^  5l!K 
If  hipping  in  plants,  to  bruise,  abrade,  or  Injure, 

by  rubbing  or  striking  against  anotJicr,  as  the 

competing  branches  of  neighbouring  trees,   a 

4014.  p.  653. 
Whirlbone  qf  the  horse,  the  articulation   of  the 

thigh  bone  with  the  pelvis,  95a 
WhUten,  the  smalMeaved  lime,  p.  1141. 
Wilding,  trees  sprung  up  fh>m  seeds  naturally  dis. 

tributcd,  L  e.  by  winds,  birds,  running  waters, 

ftc,  p.  ^5. 
Winlestrauts,  the  withered  flower  .stalks  of  grasses 

sUnding  in  the  fields }  in  fiaglish,  bents,  a  605& 

p.  82a 
Womats  or  puekeridge,  expUined,  a  6968.  p.  109& 
Woodward,  a  land-reeve  or  giouDd  officer,  a  4638. 

p.  76a 

Y. 
yc//otr«,  explained,  s.  648a  p.  964 
Ycrkins,  one  of  the  motions  taught  to  horses,  a  6672L 

p.  1(03. 
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Abb  ATE,  Antonio,  bit  work  on  acriculture,  |»g« 

1881.  A.D.  180&  _ 

AhelUe,  v.,  his  work  on  agrlcultur*,  pag«  1817.  A.  D. 

179L 
Aberdecndiire,  lUtittict  of,  78S8. 
Abortion  in  planU,  168a 
Abywinia,  climate,  aurface,  and  soU  of,  1067 ;  agrU 

cultnral  producU  of,  1068;  hva  stock  of,  1069; 

apiculture  of,  107a 
Acclimating  of  planU,  176* :  the  more  tender  ani. 

mals,7»S 
Account  books,  formers*,  4886 
Accounts,  keeping  and  auditing,  4706;   keeping, 

4883:  necessity  ofa  regular  system  of,  3381. 
Acid,  fluoric,  in  animals.  19S4 ;  muriatic,  in  animals, 

19&:  pyroligneous,  tUstillery  of,  at  Milbum  in 

Dunbartonshire,  784SL 
Adds,  1483;    oxalic,  1484;   acetic,  14?5 ;    citric, 

1406;   malic,  1487;   gallic.  1488;  tarUric.  14!29; 

bensoic,  1430;  prussTc.  1431;  vegetable,  consti. 

tocnU  of,  1438 :  animal,  1953. 
Jdam,  James,  his  work  on  agriculture,  page  1810. 

A.  D.  178a 
Adam,  of  Blair  Adam,  7847. 
Adams,  George,  his  work  on  agriculture,  page  181SL 

A.  D.  1810. 
Adansoti,  Madame  Aglae,  her  work  on  agriculture, 

page  181&  A.  D.  l»k 
Adansbnta  digiUta,  1109L 
Africa,  general  description  of,  1066L 
After-grass  on  meadows,  5810. 
Agricultural  Institution  of  Mocgelin,  57& 
Agricultural  Society,  AuatralUn,  1043. 
Agricultural  Societies  of  Hanover  and  Celle,  59a 
Agriculture  among  the  Romans,  decline  of,  178. 
Agriculture,  as  influenced  by  climate,  1848 ;  by  tem. 

perature  and  light,  1859;  by  elevation,  1260:  by 

soil,  180:  by  moisture,  1264;  by  the  sUte  of  so. 

ciety,  1870;   by  civilisation,  1871;   bv  political 

circumstances,  1878;  by  religion,  1873;  by  the 

character  of  a  peoplel  1874i 
Agriculture,  bibliography  of,  789& 
Agriculture  during  the  seventeenth  century,  834. 
Agriculture,  earliest  Spanish  works  on,  7ia 
Agriculture,  history  of,  in  the  ages  of  antiquity,  5 ; 

In  Eigypt.  8 :  among  the  Jews,  17 ;  of  the  Greeks, 

S4;  of  the  Pers'ums  and  Carthaginians.  &c.  36; 

Among  the  Romans,  48 ;  during  tlie  middle  ages 

InltaTV,  T«o.  i«  vr^rff^  iqc.  i»Gfrn»nv.ia?-  in 

Brllfl 
Agriculr  .- .  ^^ :         ,,,.:    ..    .  )f 

th  (7  p  urc  h du.  r »  ui  1  u  urtHlucu,  I '  <  ■  I  le 

klMi«k*d£c  of  agTirulturjil  pair  .  liie 

beitcr  i?iX Ligation  of  tha«i?  en B^a^«  i    •   ; ' : 
AflTiculture  ui  EngUiid  diiTiu^  the  [hirtLtmh  .ind 

fourtcenihcenturJDfi,  Vl'tj  In  th'Ofifli'Cntli  recaLiiry, 

Sll  i  m  the  «istft.'nth  century,  filfij  earJy  in  l^ie 

i-Lx Hi'Ttth  cpi  1 1, r , ,  .  ■[ ,  d jriiiK  thc^ reign  of  tJj^s- 

beth,^:^ 
Agriculture  in  ultra. European  countries  during  the 

middle  ages,  857. 858. 
Agriculture  may  be  practised  without  any  know. 

ledae  of  iu  theory,  1886 ;  ol^ect  of  the  art  of,  1£87 ; 

study  of  the  science  of,  1289. 
Agriculture  of  Britain,  cbusiflcation  of  the,  1880; 

unproved  by  the  Norman  conquest,  804. 
Agriculture  of  irrigation,  geofifraphical  extension  of 

the.  1854 ;  of  manures  and  irrigation,  1255 ;  of 

draining  and  manures,  1256 ;  of  science,  1276:  of 

habit,  1877;  barbarian,  1278;  of  savages,  m9; 

of  water.ftd  lands,  1266 ;  of  sun-bumt  lands,  1867 ; 

of  mountains,  1868 ;  common,  1869. 
Agriculture,  origin  of  and  importance :  practice  of, 

in  early  times  ;  recent  discoveries  in  j   arrange. 


ment  of  the  subject  in  this  work,  pages  1  to  S; 

Che  operations,  3111 :  the  physical  circumstances 

aflkcting,  1858  ;  traditional  history  of,  1,  8 ;  works 

on,  during  the  commonwealth,  850. 
Agriculturists,  commercial,  the  different  kinds  at, 

7724 ;  itinerant,  7785 ;  professional  education  of, 

7948. 
Aigoin,  his  work  on  agriculture,  page  1818.  A.D. 

1805. 
Aiiulie,  John,  his  works  on  agriculture,  page  1S18L 

A.  D.  1K)& 
Air,  ft-esh.  proner   for   domestic   animaU,   9076; 

noxious  in  wells,  4480. 
Aiton,  William,  his  works  on  agriculture,  page  1818. 

A  D.  1805. 
Atamanru,    his  work  on  agriculture,  page  1881. 

A.  D.  1764. 
Alamanni,  Luigi,  his  work  on  agriculture,  page 

1881.  A.  D.  154& 
Albania,  agriculture  of,  758. 
Albertasxi,  Jacopo  Antonio,  his  work  on  agrlcuL 

ture,  page  182^  A.  D.  1811. 
Albrecht,  J.  F.  £L,  his  work  on  agriculture,  page 

18  la  A.  D.  1T75. 
Albumen,  1544.    1406;  in  animals,  1999;  use  of, 

1940. 
Aiderson,  John,  M.  D.,  his  work  on  agriculture, 

page  1811.  aTD.  1808. 
A^gai,  utility  of  the,  133a 
Algiers,  description  of  the  territory  of,  1095. 
Alkalies,  vegetable,  1500:  utility  of,  1501. 
AUeiz,  Pods  AugusUn,  nis  works  on  agriculture, 

page  1815.  A.  D.  176a 
Almond  tree,  the,  at  the  Cape  of  Good  Hope.  1188. 
Aloe,  the,   in  Spain,  783 ;  of  the  Cape  of  Good 

Hope,  118a 
Amaaonia,  agriculture  of,  1844 
Ambergris,  194a 
Ameithon,  Hubert  Pascal,  his  work  on  agriculture, 

page  181&  A.  D.  1779. 
America,  agricultural  operations  of,    1170;   field 

libours  in.  1171. 
America,  North,  temperature  of  the  eastern  parts 

of,  2352. 
Amtot,  Le  P.,  his  work  on  agriculture,  121&  A.  D. 

177a 
Ammonia  in  animals,  1989. 

Ammoniac,  1474.  ^^. 

Amoretti,  his  works   on   agriculture,   page  1821. 

A.  D.  1785.  ,^^   .  TV 

Amorewt,  his  works  on  agriculture,  page  181&  A.  D. 

1787.  .     , 

Amos,  William,   hU  works  on  agriculture,  page 

1210.  A.  D.  1794. 
Amphibia,  7589.  ^      .    , 

Analysation  of  pbnls,  mech^ical  and  chenucal 

processes  for  the,  1398, 139a 
Analysis,  vesetable,  products  of,  1394;  compound 

products  oi;  1395.  ^  _,     i. 

Akdersan,  Jaiies.  LL  D..  hU  works  on  agriculture, 

page  1209.  A.  D.  1775. 
Andrrson,  William,  hU  work  on  agriculture,  page 

12 la  A.  D.  181&  ,  ,„^ 

Angler,  the,  injurious  to  young  salmon,  3898. 
Anglo-Saxons,  origin  of  the,  20a 
Angus,  statisUcs  of,  7850. 
Animals  aflfectcd  by  climate,  1849. 
AnimaU,  androgynous,  1'j84;  gcmmiparous.  1985; 

hybridous,  iyw> ;  dead,  as  a  manure,  8245 ;  distn- 

buUon  of,  on  the  face  of  the  globe,  1999 ;  local 

distribution  of,  8005 ;  domestic,  the  rearing  of, 

8066 
Animals,  external  covering  of,  1844;   Importance 
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of,  in  Ae  arts,  30ia  2019 ;  as  articles  of  food.  S015 ; 
in  medicine,  8018;  influence  of  soil  and  climate 
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onthegwenlpropertieforflOSi;  killed  by  mcU 
dent  not  unwnoleioine,  9097}  more  numerous 
thaa  pLuU,  1998:  DcceM&tT  of  ft  putUl  know- 
ledge  of,  1»7  i  of  Britain,  1838 


culture,  76S3 ;  reared  I 


Bd  b/  tbe  feomaiu,  156;  the 
clasiiflration  of,  1818;  the  demenury  aubatancet 
oompodng,  1917;  the  mode  of  detcribing,  1840; 
▼iTiparout,  reproduction  of,  1974;  vertebrated^ia. 
tribation  U,  9008  ;  marine,  diatributioo  of,  900S. 

Anlm<,  from  what  obtained,  146& 

Annuaire  de  la  Sod^t*  Royale  et  Centrale  d'Agrt. 
oultore.  Anon,  page  ISlft  A.D.  I8a& 

Annuaire  du  Janfinler  eC  de  P  Agrooomt^  poor  1886L 
Anon,  page  ISia  A.D.  189& 

Annuals,  1569. 

AnomaUei  in  planta,  1589;  in  the  parti  of  plants, 

laaa 


Jmtnaker,  Sir  John,  Bart,  his  work  on  agricul. 

ture,  page  1211.  A.Dl  179& 
Ant  and  mole  hlUs,  remoral  of,  on  pastures,  5821, 


ture,! 

Ant  and __^-_  ,      . 

Antelope,  the,  7S78;  the  common,  7380;  the  cha. 
mels,  7581 ;  the  ScnrthUn,  7389 ;  the  white-lboted, 
738S. 

Ant-hills,  5775;  to  remote,  5778:  Norfolk  mode  of 
cutting  and  burning,  5777 ;  gelding,  577a 

AnttU,  Hon.  EdwardT^Esq^,  his  works  on  agricul- 
ture, page  12S&  A.I>.  I786L 

Anion,  K.  Ola,  his  work  on  agriculture,  page  ISSO. 
A.  D.  179a 

Antrim,  sUtistics  of,  T99S. 

Aphides,  the,  or  plant  lice,  7688;  ofbcsns,  5S5& 

Apiary,  the,  2U£  7603. 

Apples,  baking,  most  suitable  for  orchards,  4088: 
elder,  the  most  approved  sorU  of,  4066 ;  table  oT 
4069;  dessert,  fit  fbr  orchanlt,  4090;  orchard, 
RonahIs*s  select  list  of,  4098 ;  Pearson's  select  Ust 
of,  40^ 

Appleanill,tbe^4l45L 

Appraiser,  agricultural,  7749. 

Apprentices,  agricultural,  487a  771SL 

Apratfnt  H.  his  work  on  agriculture,  7907. 

Aquatics,  inAuence  of  altitude  on  the  habits  of,  1737. 

Aquino,  Charles  d',  his  work  on  agriculture,  page 
iST  AD.  173a 

Arsbia,  extent  oil  883;  general  surfhce  of;  884: 
agricultural  products  o(;  885:  plants  and  trees  of, 
888;  live  stock  of;  887 ;  agrlcultuml  Implements 
and  operations  of,  88a 

Atchitectuie  of  Thibet,  lOia 

Ardrossan.  the  harbour  at,  7841. 

Ardninto,  Lulgi,  his  works  on  agricuHiire,  page  1888. 
A.  D.  1809.- 

Aigyleshire,  statistics  of.  7858L 

Armagh,  sUtistics  of.  7883. 

Aimature  of  plants,  I318L 

Arrangement  of  planU,  the  artlfldal  and  nafeunl, 
1302  and  130SL 

Anow.root,  the,  of  the  West  Indies,  ISia 

Artichoke,  Jerusalem.  5519L 

ilHrum  escultotum,  1217. 

Ash  tree,  large^  in  Bonhill  churchyard  in  Dunbar, 
toosh  Ire,  78431 

Ashes  fbr  UziTiation,  888. 

Ashes  of  plants,  1498 ;  analysis  of,  149a 

A^Bfinor,  climate  of,  86L 

Asia,  the  blands  of,  102a 

Asparagus,  treatment  of,  in  the  Nctheriands,  46& 

Aspect  in  rcgaid  to  fkrming  lands,  477L 

Asaaftetida,]48SL 

Ass,  the,  6756;  excellencies  and  defiscts  of,  6757; 
the  diflbrent  breeds  or  races  of,  6759:  breeding, 
6760;  breaking  the,  6762;  to  know  the  age  of, 
6763;  anatomy  and  physiology  of  th^  6764;  dis- 
eases of,  1666;  shoeing  of  the,  676& 

Asses,  Uie,  of  ^ypt,  1067. 

ilstrAgalus  bce'ticus,  culture  of,  6166. 

Atmosphere, substances  composing  the,89S3;  action 
of;  on  plants,  2344 ;  changes  In  the,  834SL 

Atn  del  real  institute  d*inooiTagiamento»  Ac  Anon, 
page  12S2.  A.  D.  I88S1 

Auditor  of  accounts,  the  most  essential  duty  of  an, 
4715. 

Audouim»  Maurice,  his  woric  on  agilcalture,  page 
121&  A.  ~ 


Auger,  the 
tfl7:  use  of  the,  in 


.D.  189a 

;  4314;  the  horliootal, 

Australia,  the  idands  of,  lOSC  "*' 

Austria,  state  of  agriculture  iD^9 ;  landed  pro. 
perty  of,  680 ;  crown  lands  In,  688;  appearance  of 
the  country  of.  623 ;  instruments  of  agriculture 
In,  694;  agricultttral  produce  of,  685 ;  vine,  coL 
ture  of;  687;  culture  of  plums  In,  60 ;  culture  of 
ulk  in,  630;  bees  in,  631;  lite  stock  of,  638; 


honed  cattle  o^  6SS;  horses  of,  6S4;  twine  oi; 

635:  poultry  of;  636;  the  land  tortoise  of,  697; 

implonents  and  operations  of  agriculture  In,  638  s 

fbrests  of,  639;  inmrorement  of  the  agricoltun 

of,64a 
Author,  the  agrlcultsral,  7757. 
Authors,  agricultural,  in  the  Ume  of  EUsabelh,  831  s 

Roman,  44. 
Autumn,  tempentoie  of;  Infloenoe  of,  on  plants^ 

1799. 
Aviary,  7566. 
^vroMiM,  FouliB,  hit  woifc  on  flgrieultiiK,  page  IIUL 

Awns  of  barley,  method  of  ruUbiiif  off  thc^  97UI» 

Axe,  the,  949(1 

Axles,  Surges^  improvement  in,  S751. 

Axle-trees,  the  best  for  preserving  roads.  3757. 

Ayrshire,  statistics  of.  7841. 

Asote^  in  the  atmnsphwe,  834L 


Bachapins,  description  of  the^  113a 

Bacon-grub,  the,  7698. 

Badger,  the,  763a 

Bagging  com,  3174. 

JVoffo^  his  works  on  agriculture^  page  1818.  A.  D. 

Bail 


ttitey.  John,  Bml, 
12J1.  A.  D.  1797. 


,  his  works  oa  agriculture,  i 


,  in  the 


BaililTand  gardener,  77I& 

BalUff,  choice  of  a,  4867. 

BakewelL  Robert.  Eso^  his  work  on  1 

page  1912.   A.  D.  1808;  improvemenU  1 

live  stock  of  Britain,  787. 
Balsam  of  Pern,  1488 ;  of  Toh^  1487. 
Balsams,  1483L 
Bamboo,  the,  uses  0^  90a 
BmUtter,  John,  his  work  on  agricnltore^  page  1811. 

AD.  l79a 
Bank  formed  with  piles,  brushwood,  and  stoneB* 

435a 
Bar  Loch,  drainage  of,  487flL 
Barbaro.  Marcow  his  work  on  Agricultnie^  page 

1221.  A.  D.  178&  e.  -,  r^ 

Barbe-MarboiSt  his  works  on  agricoltQze,  page  1917. 

A. D.  179a 
Barber,  William,  his  woiks  on  agrteultorcs,  page 

121a  A.  D.  180^.  ^  *-ii- 

BardfC,  P.,  his  work  on  agriculture^  page  191ft 

a1>.  189&  -iH  -  t-» 

^iS^'.e^rBS.'^'^^'''**^^'^ 

BariUa,  culUvation  oi;  6191 

Bark  of  trees,  drying,  4061 ;  chopping,  4058. 

Bark,  qient,  tanner'i^  as  a  manure  SSUL 

Barking  trees,  409a 

Bkriey,  fh»tcd,  4S9a 

Barley  |50eo ;  spedes  and  variedea  of,  5081  jSoU 

fbr,  5093jpoannre  for,  5087;  climate  fbr,  5098 « 

sowing,  5099 ;  culture  of,  in  a  growing  state,  5104 ; 

harvesting  of,  5107;   stacking,  5109;  thrcdiing 

and  dresdng,  5110;   produce  oL  5111;  usesoE 

5112 ;  diseases  ot,  5119 :  bisects  inuurioos  to,  7663w 
Barometer,  use  of  the,  2346.  9408  ;  the  words  en. 

graved  on  the,  94ia 
Barron,  William,  F.R&E.,  biswoik  00  agricnl- 

ture,  page  19.9,  A.  D.  1774. 
Barrow-drill,  the  turnip,  257a 
Barrows  fbr  hay  and  straw  254a 
Bortkez  de  Marmori^res,  his  work  on  agrlcttltvre, 

12I5L  AD.  176SL 

f,  Nehemlah,  Esq.,  his  work  on  agriculture^ 

page  1211.  A.  D.  1802.    . 
Barian,    Benjamin   Smith,  II D.,  Us  work   on 

agriculture,  page  1923L  A.  D.  JB19L 
Bartram,  John,  M.  D.,  his  work  o 

page  1923.  A.  D.  I744i 
Bartram,  Moses,    his  work  on  agriculture^  page 

192&  A.  D.  1789. 
Base  of  a  road,  prepontion  of  ttie,  3682. 
Basketa,  2525.  ' 

Ba$»i.  Agostino,  his  works  on  agriculture,  page 

ISSL  A  D.  1811. 
Bastard  saffVon,  5987;  soH  fbr,  S980 ;  use  of,  aOOL 
Bath  and  West  of  Engknd  society,  the,  7914. 
Bauers,  German,  iurming  of  the,  60S. 
Bavaria,  fimner  state  of  agricultore  In,  614 :  agrl. 

cultural  improvement  oL  615;  surikoe  o(  616; 

crops  cultivated  in,  617;  fbresta  of,  6ia 
BojMon,  J.  a,  bis  work  on  agriculture,  page  18191 
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iorblnlt.l8aS. 

BMiit.C«rabrilM. 

Bondrllb. 968S :  Wcir*t expuidinf , fiflB4^ 

BcmiM,  5SS  :  drilling  of,  SSSVVarikiea  ot,  5294  i 
chotoeor,fi896;  thebett  foib  for,  £287;  cUmate 
for.  5238:  towing,  5833;  dibbling,  5^;  after 
culture  oA  5240}  reaping.  5944;  stacking.  5947; 
threahing,  5948  ;  produce  oL  5940;  appUcatioD 
oi;5951i  di«eaie«  or,5S55 

Bean*,  imectt  ii^uriouf  to,  766& 

Bcafti  of  labour,  9014l 

Beatton"%  contriraoce  for  pcercnting  rats  la  roMliu 

Beattomt  MaJor.Geoeral  Alexander,  his  work  on 
agriculture^page  1813.  A.  D.  18S0;  new  theory 

Seaunif,  Antolne,  his  work  on  agriculture,  page 

181fiL  A.  D.  177a 
Bed  of  a  river,  &c.  4490. 
JMdoes.  Thomas,  M.D.,  his  works  on  agriculture, 

paae  1218.  aTDl  180a 
Bedford  House  of  Industrr,  7781 
Bedfordshire,  statiitics  of,  7784. 
Bee,  the  common,  76i'2;  feeding,  7006;  swarming^ 

7ol0 ;  suffocating,  7614 ;  produce  and  proilt,  761&, 
Bees  in  Perthshire,  7849;  in  the  Itth  century,  248; 

of  Galloway,  7840;  rearing  of,  in  Hungary,  631 ; 

in  Poland.  655. 
Bela/r,  aTp.  Julienne  dc^  his  wock  on  agriculture, 

page  1217.  A.  D.  1791 
Ari^iosir,  Willian^  his  work  on  agricultare,  page 

Bea,  Benjamin,  F.RS.EL,his  work  on  agriculture, 

psge  1219.  A.  Dl  1802. 
Bell's  reaping  machine,  9797. 
Bend,  a.  4417. 
Bends  for  ship>timber,  mode  of  pruning^  for  produc 

ing,40Ua 
Anctti,  Santo,  his  work  on  agricutturew  page  1928, 

A.  a  isia 

Benin,  description  of,  1106L 

Bentoin,  1481 

Berkshire,  sUtistics  U,  779a 

Berry  of  plants,  1855i 

Berry,  the  Rev.  Henry,  hb  opinion  on  the  diolce 

of  llTe  stock  for  breeding  and  feeding,  4851 ;  his 

work  on  agriculture,  pan  1811  A.  D.  ISSa 
Berthetoi,  his  work  on  agriculture,  page  121&  A.  D. 

1788. 
Bertramd,  EUe,  his  works  on  agriculture,  page  191& 

A.D.  1761  ^ 

Bertrandf  his  work  on  agriculture,  page  1917.  A.  D. 

1794 ;  his  work  on  agriculture,  page  1281.  A.D.1780. 
Bertrand,  Jean,  his  work  on  agriculture,  page  1915 

A.D.  1761 
BertroekuM.  Dionysius,  his  work   on  agriculture, 

page  1281.  A.  D.  1466. 
Berwickshire,  statistics  of;  78S5u 
Besoms  used  in  farming,  9468L 
Betel  leaf  of  Sumatra,  1091 
Jtrjois,  Gabriel  Leopoki  Charles  Ame,  bis  works  on 

aariculture,  pace  1216.  A.  D.  1773L 
Bibliography,  agricultural,  of  North  America.  790a 
Bibliography  ofBritish  agriculture,  7898 ;  of  French 

Sriculture,  7900 ;  of  Oexman  agriculture,  7901 ; 
lulian  agriculture,  7909/ 
JBy<lfl.M.,  his  work  on  agriculture,  page  199L  A.D. 

BlUington*s  opinion  on  pruning,  a99a 

Binot,  the,  9£a 

Birch  wine,  779a 

Bird^  fbreign  aquatic.  7567 ;  gallinaceous,  (see  cock 
and  hen),  7439;  iigurious  to  agriculture,  76Sd ; 
of  luxury  which  are  or  may  be  cultivated  by 
fkrmers,  7531 ;  singing,  7563 ;  breeding  and  rear. 


ing.7565. 
Bhrkbeek.  Monis, 


,  his  worics  on  agriculture. 


page  1913.  A.  D.  181 
BDrmsn  empire,  clinuite  of  the,  934 :  seasons  of  the, 

985;  sou  of  the,  936;  catde  of  the,  937;  plants 

and  treat,  938 ;  animals  of  the,  939 
BtroU.  Giorann^  his  works  on  agriculture,  page 


199t  A.  D.  1807. 
Bitter  principle,  the^  in  TegeUbles,  142L 
Blaa  drelHtna,  1230l 
Bkkamb.  his  work  on  agriculture,  page  1919.  A.  D. 

178a 

JBlodL  James,  his  work  on  agriculture,  page  1209. 

A.  D.  1777.  ^         _^ 

BtadhMtl^  Alexander.  M.D.,  his  work  on  agricuL 

ture.pMel90a  A.D.  1741.  .     ,^ 

BUUJHerrnxu^  his  works  on  agriculture.  p«ge 


Blahr  DranuMnd,  the  amms  of,  9189;   the 

wheel  at,  9187. 
Blanks  in  plantations,  filling  up,  9961 
Blawet,  hU  work  on  agriculture,  page  121&  A.U1755. 
Bleaching  flax.  5901 
Blight,  the,  1687 ;  fhnn  cold  and  A-osty  winds.  1688 ; 

ftcm  sultry  and  pestilential  vapour.  1689 ;  f^om 

want  of  nourishment,  1690 ;  originating  in  Jtmgi, 

1691. 
JUTA,  Walter,  his  works  on  agriculture^  page  1907. 

Blmd,  as  a  manure,  9952, 

Bloom,  147a 

Blubber,  as  a  manure.  9947. 

Blues,  vMetable,  the  finest  of,  fbr  dyeing,  1415. 

Blythe**  Improver  improved,  951. 

Board  of  Agriculture,  the,  7915. 

Bogs,  drainage  of,  4934;   improvement  of;  4547; 

meadows,  5787 ;  making  the  hay  of,  5804 ;  of  Ire- 

Und,  examination  of  the,  89a 
Boilers,  980& 
BoiHng  machines  980& 
Bolting-machine.  a  hand,  iSOL 
Bamtfbm,  M.  Mathieu,  his  work  on  agriculture, 

pagel929L  A.  D.  1897. 
Bonecashes  as  a  manure,  930a 
Bone.breaklng  machine,  8551 
Bones  of  animals,  1881 ;  increase  In  site  of  the,  1884 ; 

reproduction  of  theT  1886;  articulation  of  the^ 

ISSSi  as  a  manure,  9S4& 
Bone  manurew  4979. 
BonmemaiHt  his  work  on  agriculture,  page  181& 

A.D.  18ia 
Book  fkrmers,  p.  1177. 

Book-keeping,  Ikrm,  Trotter's  method  of,  4885. 
Books  on  aigriculture,  Spanish   and   Portuguese^ 

7904 ;  FlemUh  and  Dutch,  7006 ;  Swedish  and  Da. 

nish,  7906 ;  Polish  and  Russian,  7907 ;  American, 

790& 
Bootan,  climate  of,  1014 ;  surfkce  of,  1015. 
Boots  worn  in  irrigation,  4403L 
Borckt,  H.  A.  Grafen,  his  work  on  agriculture,  page 

1219  A.D.  177a 
Bordlfv,  J.  &,  his  work  on  agricuRture,  page  1283. 

A.  D.  1801. 
Borer,  use  of  the,  in  welLdigging,  4482. 
Boring  instruments.  Good's  improved,  2507. 
Boringthe  earth  for  spring  water,  4485 ;  operation 

Boring  trees,  1671 

Borneo,  agriculture  of,  1098. 

Bomoi,  M.  A.,  his  work  on  agriculture,  page  191& 

A.D.  1817. 
Borro,  Alessandro  dd,  his  work  on  agriculture,  page 

1281.  A.  D.  17ia 
Bote,  K.  Ad.  R  von.,  his  work  on  agriculture,  page 

1890.  A.D.  1799. 
Bote.  Th.,  his  works  on  agriculture,  page  1918.  A.  D. 

182a 

B6strichus  ftoip^rdus,  597. 

BotveU,  George,  hit  work  on  agriculture,  page  19Qa 

A.D.  178a 
Boucher  d'Argis,  Antohlne  Ganard,  his  work  on 

agriculture,  page  I915i  A.  D.  I74a 
Bourbon,  Isle  of,  1143. 
Bouthier,  his  work  on  agriculture,  page  12ia  A.  D. 

178a 
Boye^s  tint  attempt  at  a  reaping  machine,  9739. 
Amw,  John,  his  work  on  agriculture,  page  1911. 

A.D.  1796. 
Brrffffy,  Richard^  FHa^  his  works  on  agrlculturt, 

l^iU't  ];■,-;.  A.  l\.  I7i*s, 
BrAiJi,  vh<\  UU3^  tfuiict}oii»  of  the,  1915. 
Brnkts  the  cumiduti,  S7ui  \  Wdkie's  parallel  a^Just- 

Bm  H  alTci  or  a  riant,  13C0 ;  of  (rees,  anomalies  in  the, 

Bruki,  dcKTtptidn  of,  1S3£:  vegetable  productions 

of.  liLta !  live  Ptwl!  of,  vm. 
BT".ni-r[jfti,  the,  of  iefinpcrate  dimates,  1781 
Br  til  r>lDU|;fi,  ujckI  In  Srrig'At^cin,  4391 

Bill  .1  ur'.jHidiali,  impTciv^njcnt  of  a,  9093L 
Etlii.iuu,  choice  uf  llfc  itock  for  the  purpose  of. 


E  [lrlDCIfthi^vU^:cof,S85a 

B  '  s  on  mod*,  3t.il  L 

E  Mblr,  far  pAuiitg  sheep  over  marsh 

,  .;si. 

B  r  ^  K:i'  v^  i  u  r .  I>uke  cf,  til  c  f a  t  her  of  canals  in  Eng. 

Uud,obm 
Briuin,  agriculture  of;  benefited  by  the  revolution, 

763  i  progress  in  the  agriculture  of,  fkom  the  revo. 
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lation  to  the  middle  of  the  eighteenth  century, 
773 ;  ImproTcmcnt  in  the  agriculture  of,  tince  the 
American  war,  774;  severe  shock  sustained  by 
the  agriculture  of,  775;  improvements  In  the 
agriculture  of.  during  the  eighteenth  century,  799 ; 
agriculture  of,  during  the  middle  ages,  195  ;  classt. 
ilcation  of  the  agriculture  of,  1280 ;  introductirn 
of  agriculture  into.  176 ;  the  chief  mineral  sub- 
•tances  of,  38S4 ;  the  cUmate  of,  2-137 ;  deterior- 
ationofthe,2439 

Broadcast  sowing,  3149. 

BrodtgttH^  Thomas,  Esq.,  his  work  on  agriculture, 
page  1214l  A.  D.  1&». 

BromUi'a  Pinguin,  1221. 

Broom,  the  common,  5633. 

Broom  flax,  5U&I. 

Broom  rape  of  the  Flemish  fkrmcrs,  470. 

Brousonnet^  Pierre  Marie  Auguste,  his  works  on 
agriculture,  page  1216.  A.  D.  1787. 

Braum^  Ueutenant,  his  system  of  paving  roads,  3722. 

Brown,  Robert,  Esq.,  his  works  on  agriculture  page 

1211.  A.D.  Im: 

Brown*»  vegetable  for  dyeing,  1418. 

Brvgnone,  Gia,  his  works  on  agriculture,  page  1221. 

A.  D.  1781. 
Buchanan.  George,  hU  work  on  agriculture,  page 

12ia  A.  D.  1825. 
Buch'ox.  Pierre  Joseph,  his  works  on  agriculture, 

page  1215.  A.D.  1760. 
Buckets,  Chinese,  for  raising  water,  995. 
Buckinghamshire,  statistics  of,  77S3w 
Buck.wlieat,  5188.  6111 ;  species  of,  in  cultivation, 

6112;  culture  or,  61 13;  sowing,  6114;  harvesting. 

6115;  produce  of,  6116;  use  of,  6117;  as  a  seed 

crop,  6:22. 
Buds  ofpUnts,  1360:  anomalies  In  the,  1603 ;  rege- 
neration of,  when  injured,  1680. 
BuffUo,  the,  6973 ;  breeding,  rearing,  and  general 

management  of,  6976 ;  of  Egypt,  1085. 
Buildings,  agricultural,  materials,  and  construction 

of:  by  Walstell,  2943 ;  to  delineate,  ZXtV. 
Buildings,  ffpod,  policy  of  erecting  for  the  labouring 

Bulbs  of  plants,  13ia  1361. 

Bull,  see  horned  cattle,  6773. 

Buliiard,  his  work  on  agriculture  page  12I&  A.  D. 

177a 
Bunlas,  the  oriental,  5641. 
Burges*$  improvement  in  the  construction  of  axles, 

2751. 
Burnet,  the,  5619 

Burning  clay.  3223 ;  an  Improved  method  of,  3225 ; 
■   hylime  without  fuel.  :«27;  use  of  pyrites  in. 

Burning  out  grain,  3808^ 

Burning  lands,  3209.  453a 

Bttrrougks.  Edward,  Esq.,  his  wcnrk  on  agriculture, 

page  1213.  A.  D.  1820. 
Busb^B  borer  for  quicksand,  2518. 
Buacnlre  and  its  territory,  864l 
Bustard,  the,  7522;  species  of,  7523. 
Buteshire,  sUtistics  of,  7859. 
Butter  of  cacao,  1448 ;  of  cocoa,  1440;  of  nutmeg, 

14j0. 
Butter  tree,  the.  Ilia 


Cabbage,  5497  ;  culture  of,  5498 ;  varieties  of,  54C0 : 
soil  for,  5502  ;  planting,  5503 ;  after-culture  of, 
5505 ;  application  of,  5506 ;  saving  the  seed  of, 
5509 ;  diseases  of,  5510. 

Cabbages  and  other  esculent  vegetables,  insects  in- 
Jurious  to,  7679. 

Cabbage  tree,  1056. 

Ctidet  de  Faux,  Antoine  Alexis,  his  works  on  agri. 
culture,  page  1216.  A.  D.  1782. 

Caithness.  staUstics  of!  7855. 

Ca/«%  M.  V.  H,  M.  D.  his  work  on  agriculture, 

Cal^  see  homed  cattle,  6773. 

CalfLpens,  2835 ;  in  Qlouocstershire,  SB3& 

Callipers,  Broad's,  for  measuring  sUnding  timber, 

Caithorpe,  Charles,  his  work  on  agriculture,  page 

1207.  A.  D.  1635. 
CalveL  Etienne,  his  work  on  agriculture,  page  1218. 

A.  D.  1809. 
Cambodia,  agriculture  of,  953. 
>      Cambridgeshire,  sUtistics  of,  7786. 
Camel  and  dromedary  in  Egypt,  lOSa 
Camel  of  Persia,  878. 


Camel,  the,  7385;  in  HindosUn,  917. 

Camelcpard,  the,  738S. 

Camphire,  preparation  of,  979. 

Camphor.  1489L 

Cam|N)  Morto.  account  of  the  farm  of,  in  the  Sfa. 

rcmmas,  3<a9. 
Canada,  climate  and  surfkce  of,  1192 ;  soil  of,  1193; 

products  of,  1194. 
Canal  bill,  the  prinLipal  heads  of  a,  3813. 
Canals,  3798 ;  Dr.  Smith's  opinion  of,  .?799 :  general 

arguments  in  favour  of,  38(K);  the  great  advantages 

of,  3801 ;  first  made  in  E^^ypt,  aXJ2 ;  rise  o^  in 

Britain,  3801 
Canal,  the  first  step  towards  forming  a,  3806 ;  e». 

tlmating  the  expense  of,  3811:  powers  granted 

by  government  in  the  forming  of  a,  3812  ;  exccu- 

tion  of  a,  3817. 
Canary  grass,  5169;  culture  of,  5170; 

5171;  common  produce  of,  5172;  uscof  thel 

of,  517a 
Canary  Islands,  the,  114& 
Canciana,  his  work  on  agriculture,  page  1221.  A.  D. 

177& 
Cantuni.  Carlo  Antonio,  his  worit  on  Agriculture. 

page  1221.  A.  D.  1778. 
Caoutchouc,  1490. 
Cape  Breton,  Island  of,  119S 
Cape  of  Good  Hope,  cUmate  of  the,  1114;  surface 

of  the,  1115;  soils  of  the,  1116;  lauded  property 

in  the,  1117:  farms  of  the,  1118;  agricultural 

products  of  the,  1119;  live  stock  of  the,  1125  s 

agricultural  implements  and  operations  of  the^ 

1132 ;  tribes  in  the  interior  of  the,  1131 
Capital  required  by  the  farmer,  4820. 
Capsule,  valves  of  the,  in  plants,  1350. 
Caraway,  6068 ;  culture  and  management  of,  6069  ; 

produce  of,  6070;  uses  of,  6071;  substitutes  for, 

607a 
Carbon,  as  a  vegetable  aliment,  1536;  emitted  by 

the  skin  of  animals,  1878;  in  animals,  19ia 
Carcass  of  cattle  and  sheep,  the  chief  ot|)ect,  S081. 
Carlow,  SUtistics  of.  7871. 
Caronelii,  Pietro,  nis  works  00  agriculture,  page 

1221.  A.  D.  1791. 
Carradortf  6ioachino,hb  work  on  agriculture,  pace 

1221.  A.  D.  180a 
Correra.  Antonio,  his  work  on  agriculture,  page 

1221.  A.  D.  1780. 
Carrots,  5443;  varleUes  of,  5444;  soil  for,  5445; 

climate  for,  5448;  manure  for,  5440;    sowing, 

&fc52 ;   after  culture  of,  545R ;  Uking  up.  5461 ; 

storing,  5463;   produce  of,  6164;  uses  of;  5465; 

saving  the  seed  of,  5469 ;  diseases  of,  5470. 
Carrying,  31  15l 
Cari),7i>73;  raising,  7571 
Carpenicr^i  work-room  on  a  Targe  &nn,  2869. 
Carse  lands  of  Stirlingshire,  7811 
Carter.  Landon,  his  work  on  agriculture,  page  ISSSL 

A.  ll  1789. 
Carthage,  agriculture  of,  38. 
Ctirthamui  tinctbrius,  1083. 
Cartilage  of  the  bones  of  animals,  1887. 
Cart,  market,  of  Poland,  652;  improved  Rusaian, 

68a 

Cart,  the,  o(  Hindostan,  920 ;  the  Scotch  one.hone 
coup.  2752;  the  Scotch  corn,  2753:  the  Scotch 
two-norse,  2754;  the  com,  2756;  the  imnroved 
quarry,  2761;  the  three-wheeied,  2700 ;  ofThes- 
saly,  757. 

Carts,  2744 ;  improved  two-horse,  S755. 

Cart^heds,  286& 

Carts,  th  ree-  w  heeled,  used  in  irrigation,  4400. 

Carver,  Jonathan,  £sq.,  his  work  oil  agriculture, 
page  122a  A.  D.  1779. 

Castelli,  Benedict,  his  work  on  agriculture,  page 
1221.  A.  D.  1628. 

Castellet,  Constans,  his  work  on  agriculture,  page 
1221.  A.  D.  177a 

Casualties  of  life,  security  against,  7967. 

Cat,  the,  7424 ;  the  genet,  7427. 

Catch  drain,  a,  4419. 

Catch-work  watering,  an  example  of,  4441. 

Catechu,  extract  of,  1409. 

CaUaneo.  Giacomo,  his  work  on  agriculture,  page 
1221.  A.  D.  1767. 

Cattle-hammels,  2831. 

Cattle,  in  Eliaabeth's  reign,  8S4;  of  Scotland  in  159B, 
228 ;  the  Hebridcan  breed  of,  785DL 

Cattle-sheds,  2830. 

Cattlc>8tock  account,  form  of  a,  48S9. 

Cattle-weighing  machine,  S567.  _. 

Caudex  of  plants,  1304 ;  structure  of  the,  1365,  ld«L 

Causeways,  3696. 
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Ctmn,  fUtMci  oL  7887. 

CaTcnne,  or  French  Ouuina,  agriculture  of,  1210. 
CelebeaUn  Island*,  agriculture  of  the,  lUSl. 
Celt.  Jacques  Martin,  hla  worlu  on  agriculture, 
.    page  12n.  A.D.  179i 
Cementation,  the  mode  of  adhesion  by.  In  animals, 

1897. 
Cevlon,  climate  of,  9S7 ;  soil  of,  928 ;  cultivation  in 

the  interior  of,  9i9 ;  agricultural  implements  of, 

930;  a  fkrm.jard  in,  m 
Chaberit  Philippe,  his  works  on  agriculture,  page 

121&  A.  D.  mi 
CAabimiU^,  DmpetitmoiU,  M.,  his  work  on  agricul. 

ture,  page  12!  a  A.  D.  18i5. 
ChafTcuttcr.  25(10. 
Ckamhrau,  Louis,  his  work  on  agriculture,  page  1815. 

A.  D.  1765. 
Chamomile,  culture  of,  6181. 
Changes  in  the  animal  economy,  S055L 
Channel  for  a  river,  to  cut  a  new,  4373. 
Ckanvalion,  his  work  on  agriculture,  page  ISIG. 

A.  D.  17fly. 
Ckaptal,  Comte,  his  work  on  agriculture,  page  1318. 

A.  D.  182a 
Charcoal,  lUff ;  proii«rties  of.  14M. 
Chariot,  the,  of  the  Flemish  nrmer,  514. 
Charm  drawn  by  the  Singalese  on  their  threshing. 

floor,  93a 
Charring  wood,  406a 
CkaUtam,  Ic  Chevalier,  his  work  on  agriculture, 

page  1218.  A.  D.  1816. 
Cheese,  Parmesan,  270. 
Cheese.making,  in  Cheshire,  7814. 
Chelscy  farm,  7790. 
Cherry,  as  an  orchard  fhiit,  4101. 
Cheshire,  sUtUtics  of,  7814. 
Chestnut,  SnanUh,  4102. 
Chiccory,  5Sl4j  culture  of,  5^A5.  6162 ;  value  of,  as 

a  coflbe  plant,  6164 ;  as  a  salad  plant,  6165. 
Chick  pea,  the,  5286; 
Chilblains  In  pUnU,  1703. 
ChUe,  agriculture  of,  1:229;  plants  of,  I^W. 
China,  its  canala,  o8(X3 ;  state  of  agriculture  in,  960; 

Dr.  Abel's  opinion  respecting  cultivation  in,  9()l  ; 

Livingstone's  observations  on  agriculture  in,  96) ; 

climate  of,  963;   surface  of,  964;   soil  of,  965: 

landed  property  In,  9H6:  agricultural  products  of, 

967  i  tea  districU  of,  968  ;  culture  of  the  tea  plant 

in,  969 ;  the  white  cabbage  of,  988 ;  edible  and 

useful  vegetables,  989;   live  stock  of,  990;  wild 

animals  of,  992;   birds  of,  993;   flshcrics,  iraple. 

ments,  and  operations  of  agriculture  in,  995,  996 ; 

manures  of.  1<^;  terrace  cultivation  in,  10()9; 

foresU  of,  1011 ;  natural  agricultural  fete  of,  1C12. 
Chocolate  plant,  the,  1231. 
Christy  J.  L,  bis  work  on  agriculture,  page  121d. 

A.  D.  178a 
Cider,  when  best  for  bottling,  4133. 
Cider,  manufacture  of,  41»2 ;   produce  of,  by  the 

acre,  4137. 
Cider  casks,  the  best,  414&L 
Cider  cloths,  4147. 
Cider.making  in  Gloucestershire,  7791 ;  machinery 

and  utensils  necessary  for,  4138. 
Cider.mlll,  Devonshire,  figured  and  described.  4140 ; 

of  the  south  of  France,  4143 ;  for  a  private  family, 

4144. 
Cider.press  of  Herefordshire,  4146. 
Cider- presses  made  fri>m  the  small-leaved  lime,  7791. 
Cider-vat.  4148. 

Cisterns  for  urine,  used  in  Flemish  farmery,  441. 
CimtLw  Iii4iin<feruii^  7  H 
Civili^aEion,  .-ii  luftucivEring  agriculture,  1271  ;  in. 

Auenvc  of,  in  inerc^^iiig  the  number  of  plants  in  a 

cijiimry,  177a 
ClAClLmaiiii3,iulilrc,  itAtutics  of,  7846L 
C'Utf,  statist Jfs  of.  T^^ 
Ckttidi^^t  JuliDj  hu^  wc^rk  un  agriculture,  page  1208. 

A,  ii  174-i 
CVarJr,  John,  F.  SI  A.,  iVis  works  on  agriculture, 

psse  UIO.  A.  D  1794 
Ciarkr^  Cuthbert,  his  work  on  agriculture,  page 

l£09,  A.  D.  1777. 
€lArkc\  i^iPJiilDii  on  draining  roads,  3615. 
C'liu.  M(^.i„mU,  1S<H. 
C  ;  .^^  I  , .  1 1  an  of,  on  the  soil,  32B0 :  application 

of,  as  a  manure,  S229 ;  drying  and  burning,  for 

manure,  3219. 
Cleaning  cattle,  323S. 
Cleaning  roots,  Ac,  3137. 

Cleanliness,  essential  to  the  health  of  animals,  2060. 
arghom,  James,  F^q.,  his  work  on  agriculture, 

page  1213.  A.  D.  1SJ2. 

41. 


Clergy,  the  Norman^  fond  of  agriculture,  fi05. 
Climate,  as  influencmg  agriculture,  1248 ;  in  respect 

to  farming  lands,  4718 ;  of  the  British  isles,  2437 ; 

deterioration  of  the,  2439L 
Clipping  pUnts,  3155. 
Ciiquot,  Blervache,  his  woric  on  agriculture,  page 

ma,  A.  D.  1789 
Closen,  Baron  de,  his  work  on  agriculture,  page 

1221)1  A.  D.  182a 
aoud-berry,  use  of  the,  701. 
Clouds,  93j6  ;  simple  modifications  of,  2357 :  inter. 

mediate  modifications  of,  2158;  compound  modi. 

ficaUons  of,  2359. 
Clover,  insects  injurious  to,  7675. 
Clover,  introduction  of,  235. 
Clover,  5521;  the  red,  5522;  the  white,  5524:  the 

vellow,  5525 ;  the  flesh.colourul,  5527 ;  soil  for, 

luri'  iJi',  ii^itt ;  t.ii(jeiji:  the  cnm  ol,  ji54i  ;  lailtnig. 

jcVl>f  J  riuiritivc!  prcMliifti  of^  ^^;  sating  ihc^  seed 

of,  i:i<"NL>i  thrt-nhingf  ii5tIL(  j  produce  in  seed,  u^ti 

d\mi;3^K't  pf,  .^17^. 
CloviT-hav,  mode  ormakiugj  254^^  produce  uf,  1^63  j 

\ii\nc  ofj  ^tf>k 
a  .  .    lAtr^  !>«■  lAtiftriEsJiire,7M2. 
C<  .  I ,  :\,')  i  l»t(irations  «f,  3866  ;  dUcorery  of,  3SS7. 
C<    '       I.13  rif  Hriiflin,  .-ffllSe. 
C<  %  TgriMlutc  nf,  954. 

C'<  JiLbi^y,  Mlarl  of  Dundonald,  his  works 

Lf;M.  M-iiHL',  p.itfe  i:\{y.  A.  D.  iTav 

CoikaJH)  htiii,  tbe  f^Acikiva,  7409  ;  the  jungle.  7439; 
till'  coininoifi  duiiMJiill^  ~  HI  ^  the  gAtuc,  744B  ^  the 
Dorking^  74i^J  p  I  tie  Pciiand^  H-i4  ^  the  every  day, 
744^:  tlHr  l»nlam«  74^)  ^  the  CJnttagonjf,  ur  Ma. 
layt  iHl  J  t^ic  »ha>ck.ba(r.  or  Uukv  of  Leedi^Sj 
'^^4S  ;  tlK^improvrd  SpanUh . 74 19  4  bri>cdiiigr745l>| 
health,  74SI  j  moultine,  TiJ^H^  halrhiNg,  74till^; 
hattihlng  by  artif>ciiiL  )ii'at,  744  iJ^  iucuLhitJon  of 
fhit'ki'tii  by  hot  watur^74'^  i  products,  7*17  ;  eggs^ 
74f  JS  ;  fL'Stn  L'rt  or  dow  1 1, 747u  i  h't\i  iit(f  and  fn  ttt»n_ 
iiiR  the  carcjijs,  747^4  feefl iii|[. houses,  7^74  ;  fat- 
tening joung^rch  ick<«n«4. 74  ^^  4  vliokce  of  fiklLiiifid 
fa  wli  for  Teedintf^  7-17^  i,  cramiiilng,  74^>;  the 
Oakinj^hom  mt'Chni  of  Tectljii^,  7-^;  CHutralHW, 
7iH  't  pinion  lug,  l^^j  i  c]i**^«it^  of,  7^*4. 

Cc-f  /'.■•/fn,  Jiihn,  niticiL"  of,  ll^i, 

C<   !    i   ai  h,  tht,  Tt^*! 

Ct"  ■  .  liiit  iTw,  iU*sdriptj'-n  of  Uip,  901. 

Co  I  ■  ui-rj^r^tfn. 

€(.■•■■     irev-^  the,  ]£15;  rulttvntlng  tho.  ISia 
Co<-,'!,itfX,  Friir>i;oi4,  his  wotks  on  agricuEturCj page 
A.  D.  llifil 


v: 


Coku  tr^cii  i\.mi  linnc-kiln^  HrsithomVt  628- 
Cdi?,  j!irlijf']i£-c  of,  tin  the  viti^l  princtnle  of  plants, 
!  itiAj]  Ji>  (hi1!ijw  ijJ^tTt,  £119  i  gircolly 
..  n  ih^ht  cuvcJ-iniMt.  !::^1^'l. 
C&.uti.^wii|  uvikT  Hanover,  tuna  of,  593. 
Coltrusy  J.,  his  works  on  agriculture,  page  1219. 

A.  D.  1591. 
CollynSfVf.^  Esq.,  his  work  on  agriculture,  page  1214 

A.  D.  182a 
Colmata,  the  Italian  process  of  flooding  lands,  8206. 
Colombia,  description  of,  1241. 
Colouring  matter,  the,  in  vegetables,  1414. 
Comber f  Thomas,  LL  D,  hu  works  on  agriculture, 

page  1209.  A.  D.  177a 
Comfort,  necessary  for  domestic  animals,  9081. 
ComfVey,  the  rough,  55ia 
Commercial  and  Agricultural  Magazine,  Anon,  page 

1211.  A.D.  1799-1815. 
Commonable  lands,  3476 ;  general  principles  of  ap. 

propriating,  349a 
Communications  to  the  Board  of  Agriculture,  Anon. 

page  1211.  A.  D.  1797— I8ia 
CoOTjMzrr//!,  his  work  on  agriculture,  page  12S1. 

Coniplete  fiumer,  &c.  &c.  Anoa  page  1208.  A.  D. 

1766. 
Composts  and  other  manures,  497a 
Conduct  and  economy  of  an  agricuIturUfs  life, 

7952. 
Congo,  1108 ;  usefUl  plants  of,  1110;  live  stock  of, 

1112. 
Consolidating  of  landed  property,  3471. 
Consolidation  of  soils,  2172. 
ConsUntia  wine,  the,  1121. 
Consumption  in  (dants,  1714. 
Continents,  temperature  of,  2353. 
Contortion  in  plants,  1712. 
Conveniences  of  farm-houses  and  detAchctl  office?, 

as  arranged  by  Waistell,  2923. 
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CooTcxitT,  degTMO^  proper  finr  roMli^  367& 

CoiMlTa,  twliun  of;  UeSL 

Copal,  1467. 

Copbuau,  AVb€,  hk  work  on  agricultuxe,  page  12IGL 

aTd.  1780. 
CoMe-w«x>df,  Inprovement  of;  4096$  products  of, 

Corali  and  oondUnes,  as  a  manure,  S25S. 
Coriander, 6065 s  culture  and  management oC(6068 ', 

produce  and  use oT  0067;  tubititutee  tor,  607& 
Corlum  of  animals,  1847. 
Cork,  1491. 

Cork  Institution,  the,798SL 
Cork,  statistics  of,  TSH. 
Cork  tree,  the,  in  S^n,  747. 
Com,  early  exportation  of,  940. 
Com.  whether  it  ought  to  bo  sown  broadcast  or  in 

drills,  4669;  preserTationof;after  being  threshed, 

Com.bani,  S847 ;  the  EngUsfa,  284& 

Com4>ln,  the,  SSaa 

Com-bruising  machine,  255a 

Com  crops  cultivated  in  Briuin,  4968, 

Cora  drill,  Coolce's  three-row,  26B1. 

Com  fimners,  77S& 

Com,  ftxMted,  4906. 

Com-laws,  the,  765. 

Conumeasures,  2589L 

Cora-rake,  the.  9t51 ;  of  East  Lothian,  U58. 

Cora.sacks,8594L 

Cora-screen,  the,  9581  

Cora.stacks  of  the  square  sort,  proper  sises  of,  9877. 

Cornatands,  £90& 

Corawall,  statistics  of,  7885. 

Costa.  Ch.,  his  work  on  agriculture,  page  188a  A.D. 

Gottagei  a  double,  fbr  two  married  ploughmen,  4180 ; 

a  double,  of  only  one  floor,  4178 :  on  a  smaller 

flcale,  4179 ;  a  good  mechanic's,  4188 ;  a  labourer's, 

with  cow.house  and  piggery,  4181. 
Cottage  cow,  the  best  modes  of  keeping  a,  S84& 
Cottage  fkrmen,  778& 

Cottage  fit  for  a  tradesman,  mechanic,  or  bailiiT,  4177. 
Cottages,  establishment  of,  3845l 
Cottages  for  labourers,  8876.— 8900;  in  DumfKes. 

shire,  7889 ;  in  the  Hebrides,  7859 ;  in  Staflbrdshire, 

7796;  in  West  Lothian,  7845  j  of  Kincardineshire, 

7851:  of  Moldavia  and  Wallachia,  760;  orna. 

mental,  8897— 8900 ;  picturesque,  4183b 
Cotte,  Lb,  his  works  on  agriculture,  page  1817.  A.  D. 

1790. 
Cotton  plant,  culture  of,  in  Jamaica,  1813 ;  In  SIdly, 

318. 
Cotton  trees  in  China,  96S. 
Cottons  of  Sumatra,  1086. 
Cotyledon  of  plants,  1347. 
Court  fimner,  778SL 
Covenants  of  leases,  46B& 
CoveiUnf,  Andrew,  BLD.,  his  works  on  agriculture, 

page  1818.  A.  D.  18081 
CnaUry,  Dr.,  7847. 
Cow,  see  homed  cattle,  €773. 
Cow  cabbage,  the,  550a 
Cowhouse,  IIarlev*s,  8838. 
Cows,  breeding  or,  on  the  fkrm  at  Moegelin,  667. 
Cowshed,  Cornish,  7885. 
Cradle^s(^he,  8480. 
Cramer,  John  Andrew,  his  work  on  agriculture^ 

pagetSlft  A.D.  17e6L 
Craw,  the,  761& 
Crawfish,  the,  3904w 

Crayfish,  or  more  properly  crawfish,  7616, 
Crescent  used  In  Irrintlon,  4S9a 
Crescenitus,  his  works  on  agriculture,  page  1881. 

A.D.  1471. 
Cress,  garden,  6159 ;  soil  Ibr,  6160 ;  use  of;  616L 
Cribs  ibr  cattle  used  in  Dert>yshire,  77ga 
Cromarty,  statbtics  of,  7851 
Crops,  importance  of  a  Judicious  rotation  of,  4918. 

4987;  rotation  of,  8817;  rationale  of;  8818:  Ori. 

senthwaite's  theory  at,  8890 ;  the  principfes  of, 

8981  i  influence  of,  in  deatroyinginsects,  8283. 
Cross-breed,  when  advantageous,  8068. 
Cross-cutting  machine.  Brown *s,  8716. 
Cross  moss-cutting  machine,  used  at  Mount  Annan, 

in  Dumfriesshire,  7839. 
Crossing,  thegood  efftcti  of,  90SS;  the  bed  eflbcta 

Cronhig,  vegetable,  1638 :  anonudous  eflbct  of,  16S5L 
Crossings  of  roads  should  be  at  right  angles,  S5S8. 
Croton,  a  species  of,  in  Brasil,  used  as  tea,  1237. 
Crud,  Le  Baron  K  V.  R.hls  work  on  agriculture, 
pagol8ia  A.D.  18Sa  ^ 


Crukk$hank*»  opinion  on  i  _ 

Crost  of  our  earth,  the,  8101. 

Crusta  of  animals,  1872. 

Crvptog&mia,  favourite  habitations  of,  1731 

Cuba,  agriculture  of,  1 196. 

CuUev,    Messrs.  Blatthew  and  Oeetge,  pupils  cT 

BakeweU,7a9L 
CtUleu.  Q^^fit  his  woriu  on  agriculture,  page  1210l 

Cultivator,  Bartletfs,  £710:  WUkie's  parallel  ad. 
lusting,  8556;  Fmlaysoo^s  self.«leaning,  9657 1 
Weir's  improved,  9658 ;  Uie  Scotch,  9659 ;  Parkin, 
son's  9660 ;  Hayward*s,  8668 ;  Beatson's,  SfiSSL 

Culture,  efl!tet  o^  on  woody  plants,  3970 ;  on  the  lig. 
neous  plants  in  oommon  use  in  planting  and  gar. 
dening,  3B71 ;  in  the  north  ana  in  the  south  of 
Europe,  characteristics  of,  1851 ;  the  general 
efflBCt  of,  on  plants,  1766 ;  influence  of,  on  ftulta^ 
1768;  influence  of,  on  plants  of  ornament,  1769. 

Culture  of  plants,  the  greatest  refinement  in,  1771. 

Cumberland,  statistics  of,  78ia 

Cummini^M  opinion  respecting  the  fbrra  of  wheels 
proper  ibr  roads,  3791 

Curassow,  the  crested,  7406L 

CurctLlio  palmkrum,  the^  of  Surinam,  eaten  as  a 
luxury,  184& 

Currant  as  an  orchard  fhiit,  4101 

Curtis.  William,  his  work  on  agriculture,  page  1910 1 
A.  D.  1789. 

Curwen,  John  Christian,  M. P.,  his  works  oia  agtU 
culture,  page  1818.  A.l>.  1808i 

Ctuemta  europ«X  1759. 

Cutide  of  animals,  1845. 

Cutting  over  old  hedges,  89B8L  90SL 

Cutting  plants,  316L 

Cutting  trees,  the  best  mode  of;  404& 


D. 


Dairy,  die,  and  its  nanagement,  6976 ; 
of,  6977. 

BfUk,  6978;  butter,  6979;  cheessL  6980; 
whey,  6961 ;  constituent  part»  of  milk, 
cow's  milk,  6983;  ass's  mUk,  6984;  ewe's 
milk,  6965 ;  goat's  milk.  6986:  mare's 
milk,  6667;  camel's  mHk,  6988;  aowls 
milk,  6g69fuse  of  these  mUks,  6990 ;  lac- 


The  dairy-house  Ibr  general  purposes,  68K; 
properties  requisite  in  a  good  milk-house, 
6993 ;  a  butter  dairy,  6991 ;  cheese  dairy, 
6696:  dairy  fbr  private  use,  6996:  dairies 
fbr  dairy  farmers,  6907 ;  utensils  of  the 
dairy,  7O07. 

Milking,  7014;  management  of  milk,  7017. 

Making  and  curing  of  butter,  7019;  the 
making  up^  7085 ;  the  salting  or  curingb 

Cheese-making.  7039:  rennet,  and  ila  useiv 
7041 ;  colouring  matter,  70>7;  setting  the 
curd,  7050;  management  In  the  presa^ 
7054;   management  in  the  cbeese^room, 

Catalogue  of  the  diflbrcnt  sorto  of  cheeses, 
and  other  preparations  made  fhmi  milk. 


1045;    British    cheeses,    7059;    fbrein 
cheeses,  7090  ;     preparations   of  milk, 
7097. 
Dairy  fkrmers,  773SL 
Dairy  at  Wobura,  7781 
Dairies  of  Ireland,  84L 
DaUy.rake,  the^  2451 
Dalrymple,  WiUiam,  Esq.,  his  work  on  agrlcoMine, 

page  Kll.  A.  D.  180o7 
Dandoh,  Vincenxo,  his  works  on  agriculture,  page 

1988.  A.D.  1818L 
Dartmoor,  depM  for  prisoners  of  war  at,  7891 
2}aruHn,  Erasmus,  M.D.  F.R&,  his  work  on  agti. 

culture, page  1811.  A.D.  18oa 
Date  tne,  the.  In  India, 907:  of  Fmia.868L 
DttubentoHt  Jean  Louis  Mart&  his  work  on  agrtcuL 

ture,  page  1817.  A.  a  1808L 
DaveVf  John,  Esq.,  his  work  on  agriculture^  pi^ 

Damet,,  Waiter,  A.  M.,  his  work  en  agrieultorew 

paael819L  A.D.  18ia 
Dmrtsj  Thomas^Esq.,  his  work  on  agriculture^  page 

Davy.  Sir  Humphry,  his  work  on  agriculture,  page 
1813L  A.D.  1813;  his  opinion  as  to  tiieanpUcntlon 
of  Ikm-yard  manuR^  2839;  result  of  his  die. 
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gomIoii  oq  the  eflteli  ot  nllne  AjbtUiicct  on  t«. 

getAtioat  £;}iJ  i  hi*  Uble  of  Ui«  mutriiire  prcducta 
of;  5(.iU>. 
I^aty^  ^ir  H.,  tat>k  of  the  nutrith'p  product*  of  the 
|HiinH_nji^l  h^irtmer  ptuitt.  STj^H.  -j  tiblf  of  th«  nutrl* 

Z^ainftjit^  in  hupmro-  of  ScfltlUh  ■ffkulture,  796  ; 

hii  opinion  of  lime  v  m  muiurei  #75; 
DkT  lily,  the,  SSH. 
Dft;'i  wark  c^i  rArm  UI»uivr»4P0<i 
DciULiin,  commtTci^J.  u/  Um-  Ain'>ru]turiit»  33B4. 
Hfftii,  Ilr.,  hii  wark  oq  agriculture,  M^e  l^fif;!  A.  I>. 

ITIW 
Z^  f<ta^o/  </f  Fotirie,  Conite.  bks  nrk  oa  ifikul- 

lurti,  |Hgu  ism.  A  D.  im 

Docorticjition  of  tm<i  l^bii. 

Deer,  the,  73f!f^ 

I>c?eT  hiubAndrr,  "!^1 

D«r  in  Wimjjwie  Part.  TTSfi. 

I^eiahirw^rk,  X  R  IL,  lii«  work  im  uricuUnrr.  pure 

lfl&  AD.  ISU 
HebwFfT.  I>ocadpj  hU  work  C4i  a^iiculturc   Mfc 

Wla     A.  a  l«iiU~!S^ 

Denmark,  coinmcm^t^iDent  of  agriculturaL  impioTe- 

iatni  in,  ^i^^  fMrni-hou«ct  of,  !jiiSi  the  luiDer'i 

fatniE)"  ih,  '>i4. 
DrputltA,  AlluviJilj  ?K!iu. 
Dfpradly  [>.,  hit  vorki  on  agTlruHnrp.  rvigv  1£1B» 

A.  II  I8fj,]. 
Der  SchmrHn't  hit  work  OD  uricuJture,  page  1£I£L 

A,  D.   ITax 
DerOytiliinv  AtAtuLkft  off  77^1*^. 
UeriruUf  hU  woik  on  i^icuhurv,  p«gc  Iflia  A*0* 

Drj^'f,  f  r»nci9  Al«xai]4«T  Aidxnl  ^t  In  ChsfiuUCj 

hU  work  on  a^riruUuiVt  pa««  Itl^  A.  1).  t7at 
2}fs/mutt*t  i^i*  work  on  a^ ricullure,  jh^*  li^ta  A,  D. 

I>f3^<:i'f,  f^uTtmt  B^tioUt^  hit  workA  on  i^rictLL 

tuir,  [kago  L^'IV   A.  P.   IT^^S. 
I>etp^irm«i>rj,  hli  M'ork  on  agrkultuiTf  pigv  ]£]£, 

A.  D.  17i?i. 
Zt^th-g   hii  work  on  agrtculturcr  p<fiv  1S33.  A.  IX 

DeT«lopmetil  of  vp^ul'lpf,  proc»c  of  the,  i565. 
Devoisihirc,  plan  of  a  new  villag^^  fea-port  iii,^i5€| 

vutiit\cs  oty  78-4. 
Dew,  •^I'Hii  ;  |>hcTiomenj  nf,  StJfij ;  ^jtuie  of,  f Sfifi. 
l^eunu,  a.nd  othen^UivIr  work  on  agriculture,  puige 

Klti  A.D.  ITSiJ: 
DibbtTi  tfiet^mnmon^flTl. 
Dibblen,  fr^nie  of,  iL*L-d  in  SvfdMi,  701 
Dibbling  mjichiTie,  Cogging  £47 J.  ^77  ;  U)t  home, 

9G»tii  thebear^nrpe^Uto,  ^74 
Dibbling  whtat,  MMi. 
JJicJtMM;  Ad^ra,  hU  wiirki  oa  agriculture,  ptfc  12081 

A.  D,  J7f5a. 
DfrkMOH,  H.  W.,  M.  D,,  hii  worki  on  agrieulturr, 

lage  l2tL  A.D.  Hm;  iinil  tiagc  I^lL  A^  D  17!J9 

— 18]5. 
Dlroivkdbntff,  dlitribuLion  or,  17$0l 
Digging,  3)^i 
Digging  up  cmpiiT  ^1^2. 
Dii^m.  (jciu,  cummcncnl  Uic  i^UIi^ge  of  Brldelikki 

Dtit-afliif,  among  ihc^  Wol  ludtuii,  1234, 
DlHMii  pf  iTi1mnl\  yyti. 


I  of  |iliint»,  \&x\ 

Diitribution,  gvtit^ml,  of  pbititi,  1723;    iihyiic*!, 

1724  ;  c>fiVil»cif  (emperiiiure  on  the,  17SS. 
Dttfnbution,  loTJiU  or  nrhmalf,  "MB,  eflM  of  tctn- 

penture  on,  SIMM^ :  effect  (^  AitUAt^n  on,  W^^  i 

tflbct  cif  Ihe  inpflCity  of  ramSvoroui  !tntni.tl!i  Oil, 

SOjOi  cfTecl  of  rtjaii  sfEi,  yi.i[  f. 
Diilributiuii  or  animib  on  the  Titri;  of  Uic  gloiM!» 

igia 

Ditch r  the  iimplt^,  ^^  ;  the  ilouble,  fiSOa 

Dttch  fence*,  S^Jp^jV 

Dllch  ancj  h«lgi?,  »hc  double,  K17L 

DlTliio»  of  UndL  3J07- 

JDi>,  William  Spiei',  hit  n'ork  on  ngticuUnrP,  pagt' 

leiL  AD.  T7?^. 
Uod^enfCol  Viinian^  hii  work  «i  agTiculttite-,  page 

lim.  A.  J^  IG(J5  „     „  ^ 

"off,  the,  7^J1 1    the   ihr^ilienJ'*,   7:103 ;    EngBih 

thvf[f^  7:jS4  :  Scolt'h  sheeji,  7JS5 :  the  mmit^if  or 

guard,  7:Jyfi ;  ihe  bull  dog,  7397  ,  the  leirief*  i3?fi  ; 

the  ptvtnter^  letteT,  and  iMiiiel,73^>9  i  breeding  and 

rearlnR,  7Rh?j  dlrt»MC«,7l03. 
DQttilmafry  V.  J/  A  ,  Math  Leu  dc,  bif  woTki  Ob  igtU 

cukurt',  pagt  ma   A.D.  1624—1^50. 
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DoiMiMtofi,  Jama,  hi*  works  on  «grlcultiaiv,  PH« 

1*7.  1^210.   A.  D.   h^  and  iTi4. 
f>aiic^]p  AiAtLjttii^  of,  7^t^^ 
liort^,  Luigt,  hii  work  oa  ogficulture^  page  ISSt. 

A.D.  175K. 
Dcinnoute^  the  fat,  73CfL 
fk)^M^tdhi^.^  AatitiJca  of,  7Bt9i. 
Do0tiry  Roberi,  £*q.^  h^  wtjrk  on  afrtculturt,  p«C< 

1^.*.  A.D.  I7fm 
Double-dil*ier.  5472. 
hott^ir-Hitkatdiit^   Nicolai^  hti  work  on  agricul- 

ture,  page  1^18.   A.  D.  Ih^ 
DouMfas,  Kobert,  D.  D.|  bii  work  oti  agriculture, 

P«#e  lill.  A.  D,  I7*A, 
Bamnka,  Charln,  hi»  work*  on  i^icuHute,  fiage 

1518.  A.  D,  tSlll 
Down,  iUttftici  of.  769lh 
Don  ti*j  4^h3  i  »atidv » on  the  lea^ilione,  loipromimnit 

of,  iW4 
/Jkuiir't  nuurhlne  for  asiiitjng  human  power,  ^SA(t; 
Dt'vhf  Mnrtitij  hi«  work  u&  agriculture,  [tAge  1^14 

A.  Ih  IHS^. 
Draf^iman^  agrfnultuml,  77,'j<1 
Ihnu  frir  lwo.irh«lpd  carnagtv  KnecboibC*«,  S760. 
Iltdg-cjirtf  t^nl  SomerYille'i^  ^ST^ 
Dragging  ont  duiiig  or  eatth^Sl^ 
IVaifiin't  MixmI,  144.>X 
1 3  r  .V  n  Elf  I  fill  v^- }  1  Ett'i'f  the,  4ia3 ;  of  col  W-tion ,  4^^ ; 

I  he  buxcHJ  iiTtd  Tubbte,  4^85  i  tlie  brick,  4'^^;  the 

pr  ra  V  el  or  cinder,  4L'8H ;  lb  e  wt<od,  4i!8y  {  I  he  tp'^J, 

4C>Nj-  rhc  straw,  4'^1  :  the  turf.  4SS*9  ;  the  wfldfe 

ur  trian^uLfir  totl,  4i'<>i;  the  hollow  fVirrow,  4SM ; 

the  earth,  4^1^  :  thejilpe  of  turf,  43ti ;  tht  mole, 

4 Jill*  i  Ihe  wheel,  43W>, 
Drainage  of  the  eitate  tif  Spottitwcwdej  in  Berwick- 

shire,  42^;  of  rottdi,  ^60^,  Patenoo'^,  SOM;  of 

wet  or  hakgy  groundi,  ^JM^    of  mined  toili. 

Draining,  tlse  implcmefitf  for,  43U7. 

Draining  mlncij  nuarrk'i^  jtittf  pondi,  aiul  kluri, 

4^3—4277. 
Drd in ii>g-A| lades,  4!I11. 
Draining,  4-^i;j  i  theorr  of.  1S14 
Draining  retentive  lOili,  4£€7. 
Drd]i>!iifr-i!ictn>;i,  the,  4;XSt. 
Drainmg  Jilioicl,  the,  iTHW, 
DrAiDLiLg  ftocl- knife,  4.^](^ 
t)rajri5f  fuiroatlon  of,  4^  j  the  difltrent  sorts  of, 

4'2S^;  the  best  secuon.  for  making,  iJii^;  the  du- 

r^trun  of,  iJU4 ;  ttie  e3i[>etisc  of,  HiOJ  \  theeuemiei 

of,  4^vl 
Drain  riuke.  A,  440(L 
DraM^  hi*  work  on  agTlniUure,  page  lil7»  A,  D. 

mn. 

Drau^fhl  ai*el^tn<^,«il«Ji  Morels,  eSiVl  •  Braby'P,2S65. 

Drav,iii|f,  311tl 

DrifVtands  of  tlie  outer  Ilebrida,  improvciDetil  of, 

4:Jit5^ 
Drill  atid  Hone  hoe,  Cooke**  i£npJ0ved,2b^a 
Drill  Ivarr^w,  the  eoEnnicm  hand^  25'7J^ 
Drill  machines,  the  best,  SBiii. 
Dnil  rike,  the,  e4A'i. 

Drill  roller,  the,  -JfilH  j  the  Norfolk,  5713. 
Drill  J,  lorntp,  ^mr. 
DfiLl-watering  machine,  S^il2 ;  estimate  of  iti  Pijc- 

rationn,  ^\.^ii  j  iU  conitruction,  in  2*4. 
Drills  for  itirrlfig  the  soil  between  the  rowi^  TTSl 
Drill}  the  Noitol\  ^JSOj  Uu  block-iJJougli,  5Q0v 
Urilllrig,  li'^i^ 
Drilling  wheat,  3031 
Driver,  Abrahain  and  William^  their  vofk  m  agn. 

culture^  page  lilO.  A.  D.  17!H. 
Driving  earti  and  waggnTm,  5S7i 
im.itwlrh  salt  works,  77tJi 
DMi]inc<lar!;  of  Arat^la,  liK7. 
Dropsy  inplantu,  l(B7i  in  wmileiit  pitffttii  KWi 
Drupi»  of  plants,  13iy4, 
Drving  the  bark  of  irw?»,  40iL 
DuhUn,  tMtUtlcs  of,  7^4>4. 
t>ubltn  SocietT,  eitabliAhrncfit  of  the,  %1S. 
Dublin  SadHj,  the,  7£fc».  ^^^ 

Duhoia.  LoulsL  hit  worit  on  JtgricuHure^  p»fe  ISIS. 

A.  D.  iaS4 
DiiA}P>,  J    U,,  his  work  on  agriciiUurc,  page  1217. 

A.D.  17^0* 
DttlirHnffivtf  M.jhia  work  oiiagTicuUure,  pafitf  1218. 

Duck}  the,  745^1  vtrietie*  nnd  ijieacs  of,  7199; 
breeding,  7504;  IncubaUon  of,  7i/iJ  i  faUcuing  of, 

I'jm ;  decoys  for  wiUl,  7508. 
Ducki  of  Bur  kmghamth  Ire,  7783. 
Dtt4:mi  i«f*r ,  hii  i*  ork  on  agriciUtmc,  ^ag^  1-17.  A.  IX 
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DugdaU,  WiHiam,  hit  work  on  agriculture,  page 
mi.  A.  D.  16G2. 

Dumfticsshlre,  tUtittict  of,  7839. 

Jhommt,  CouTset,  hit  work  on  agriculture,  page 
12ia  A.D.  1784. 

Dunbartonshire.  ttatUUcs  of,  7843L 

Dung,  farm-Tard,  management  of,  4959L 

Dung  of  binb,  at  a  manure,  9SS1 ;  of  aea-blrdi,  at  a 
manure,  8838 ;  of  domectic  fowlf,  at  a  manure, 
S881 ;  of  cattle,  aa  a  manure.  8863  j  crftheep  and 
deer,  at  a  manure.  8SG4 ;  of  honet,  at  a  manure, 
8265 ;  Ueatment  of,  8866 ;  of  the  street  and  road, 
as  a  manure,  2867 :  to  preserre,  8278. 

Dung.drag,  the,  8156. 

Dung.vard  and  pit,  the,  8903. 

Dunrobin,  mansion  and  park  of,  in  Sutber1and,7856. 

Dupont,  his  works  on  agriculture,  page  1815.  A.  D. 
1764. 

Duration  of  plants,  anomalies  in  the,  1621. 

Durham,  statistics  of,  7808. 

Dutton,  Hcly,  Esq.  his  works  on  agriculture,  page 
page  1918.  A.  D.  1806. 

Dwfrgi,  his  work  on  agriculture,  page  1815.  A.  D. 
1768. 

Dwelling-house  of  the  farmer,  8870. 

Dyce's  method  of  blasting  granite  rock,  4o8& 


Earth's  surface,  nature  of  the,  al!fecting  planU,  1740. 

£arth.hack,  the.  8457. 

Earths  conUlned  in  plants,  150S.  1531  ;  proportions 

of  the,  1638. 
Earths,  how  produced,  8100 ;  variously  composed, 

sua 

East  Lothian,  sUtistics  of,  7834. 

East  Mcath,  statistics  of,  7874. 

Eckkart,  J.  Oli  ron,  his  work  on  agriculture,  page 

18ia-  A.  D.  1754. 
Edge  rallwars,  on  the  middle  or  sides  of  public 

roads,  J7OT. 
Edgnpcrth**  opinion  on  keeping  a  road  in  repair, 

5759 ;  on  the  breadth  and  strength  of  roads,  3597 ; 

road  fences.  3617 ;  on  laying  out  roads,  S55u }  with 

respect  to  the  preservation  of  roads,  3789. 
Sagpwrih,  Richard   Lovell,    Esq.,   F.  R.&  and 

M.  R.  1.  A.,  hit  work  on  sigriculture,  page  1812. 
.    A.  D.  18ia 
Education.  Improvement  of  agriculture  by  means  of, 

7931 :  of  the  poor,  remarks  on,  7884 ;  profession. 

al,  of  agriculturists,  7M8. 
Eel,  7585.- 

Eels,  Areah  water,  hablU  of,  7850. 
Eggs  of  birds,  impregnation  of  the,  1975. 
S^iypt,  climate  of,  1071;  surface  of,  1078;  fertility 

of;  1073;  limiU  of  culUvated,  1074:  landed  pro. 

pertv  in,  1075 ;  the  cultivaton  of,  1076 ;  agricuU 

tural  products  of,  1077 :  fruit  trees  of,  1083 :  live 

itock  of,  1064;  uricultural  implements  of.  1069 ; 

operations  of  agriculture  in,  1090  j  soil  of,  11 
Elder  tree,  use  or  the,  4103. 
Electricity^  the  nature  of,  S3S8 ;  a  profiUble  appli. 


Elemi,145& 

Elephant,  the.  in  HindosUn,  916. 

Elevation,  as  bfluencing  agriculture,  1860 ;  effects 

otj  on  the  habitation  of  plants,  1738 ;  anomalies 

Mf  1736;  influence  of,  on  plants  in  various  ways, 

IT'SS :  influence  of,  on  aquatics,  1737. 
Elevation  of  lands  relatively  to  fkrming,  4764. 
Elevations  and  depressions  on  paper,  to  protract, 

S348. 
Elk.  the,  7375. 
EmoL  his  work  on  agriculture,  page  1883L  A.  D. 

1764 
StUt,  WilUam,  his  works  on  agriculture,  page  1206. 

A.  D.  1738. 
Bknett  J.  Q.,  his  work  on  agriculture,  page  182a 

A.  D.  1889. 
ElUobb,  W..  his  work  on  agriculture,  page  18ia 

A.D.  179& 
finbanking  origin  of,  4SS0 ;  theory  of.  4383. 
&nbankment,    the    earthen    mound,   4340;  the 

mound  with  puddle  wall.  4346 ;  the  earthen  walL 

4339 :  the  oldest,  in  England,  4381. 
Embankments,  flrst  mad<L  839;  fat  flxing  drifting. 

sands,  shdis,  or  mud,  4iSS3 :  in  Cambridgeshire, 

7786:  in  Lincolnshire,  7801 ;  of  Egypt,  12;  of 

cast  tarn,  48S7 ;  of  roads,  36ll 
Embryo  of  the  seed  of  plants,  1346L 
Enclosures,  sUeof,  5638. 


Engel,  Lud.  Hea  He  von,  his  week  on  agriculture, 

page  188a  A.  D.  18091 
Engineers,  agricultural,  7754. 
England,  state  of  agriculture  hi,  from  the  restor. 

ation  to  the  middle  of  the  18th  century,  776;  in 

the  beginning  of  the  18th  century,  777. 
E^6ndrum  flSs  ketit,  the,  1761. 
Epidermis  of  Hants,  structure  of,  1369. 
Epsom  water,  7778. 
EquisetAocae,  1389. 
Ergot  of  rye,  5079i 
Esckenbac*,  Ch.  Ohld.,  his  wor^  on  agriculture, 

page  182a  A.  D.  1808. 
Etcher,  von  Berg,  his  work  on  agriculture,  page 

1880.  A.  D.  1808. 
Essai  sur  les  Associations  Agricoles.    Anon,  psge 

1819.  A.  D.  18S6 
Essex,  statisUcs  of,  7781. 
Estates  have  good  and  bad  characters,  46fi8 ;  im- 

mense,  in  Hungary  and  Austria,  680 ;  landed, 

the  laying  out  of,  3467 ;  conaolidacion  of,  3471 ; 

management  of,  4684. 
Etienne,  Charles,  and  J.  U^bault,  their  works  on 

agriculture,  page  1814^  A.  D.  158a 
Etiolation  in  plants,  170& 
Euphorbium,  1477. 

Euroiie,  present  state  of  agriculture  in,  259. 
Evergreens,  season  for  planting,  according  to  Mr. 

M*Kab,  page  1840. 
Excitability  of  plants,  1657. 
Excrrlsc,  moderate,  necessary  for  domestic  animab, 

8078.  .      , 

Exotica,  curious  hot.honse,  of  BriUin,  appUcatioa 

of,  1880  i  native  habiUtion  of,  1881. 
Expenses,  personal,  of  formers,  4981.  ^, 

Experience,  the  foundation  of  all  knowledge,  1825. 
Experiments,   the   Wobum,    od   the  culture  of 

grasses,  5717. 
Experiments,  use  of,  in  agriculture,  K^S. 
Extract,  vegietable,  as  the  food  of  phints,  15S8  ; 

Saussure's  experiment  respecting,  1589. 
Extractive,  In  animals,  194S. 
Extracts,  vegetable,  1406;  utility  of,  141. 


Fabbroni,  Adamo,  his  works  on  agriculture,  page 
1981.  A.  D.  1808.  ^ 

Piibret  his  work  on  agriculture,  page  1817.  A.  D.  180a 
Faggoting,  380a 
Peurbaim,  John,  his  work  on  agriculture,  page 

i8)a  A.  D.  lab. 

Falkland  Islands.  184a 

Fall,  Thomas,  his  work  on  agriculture,  page  tSli 

A.  D.  1889. 
Fallow  deer,  the,  7378. 
Fallowing  Unds,  4944 ;  operation  of, 4960:  expense 

of,  4»57 ;  of  soils,  8174  ;  objections  to^  8177 ;  ori. 

gin  of,  817. 
Fallows,  the  working  of,  4944 
Ftmaro.  Vincenso,  his  work  on  agriculture,  page 

12il.  A.  D.  165a  ^^ 

Fanners,  when  flrst  made  in  Roxburghshire,  783& 
Farnf,  John,  sen.,  his  work  on  agricutture^  pige 

1818.  A.  D.  1811. 
Farey*%  opinion  of  the  width  of  roads,  S5B6:  on 

the  size  of  wheels  for  roadc  3730  ;  on  the  best 

forms  of  axles  for  roads,  3788. 
Farith.  John,  his  work  on  agriculture,  page  181& 

A.  D.  18ia 
Farm,  an  arable,  commodious  arrangement  for, 

S955;  the  subdivisions  of,  8968 ;  a  grasing  In  a 

mountainous  country,  Waistell*s  plan  for,  8948 ; 

for  a  small  arable  and  graring,  8949. 
Farm,  extent  of  land  suitable  for  a,  4781 ;  stocking 

a,4886L 
Farm  under  mixed  husbandry.  Marshal's  arrange- 
ment of,  t>951. 
Farm,  subsoil  rdatively  to  the  dtoioe  of  a,  476a 
Farm  bailiff,  7717. 
Farm  buildings,  the  arrangement  of  a  set  of,  2919; 

in  the  colder  latitudes  of  Europe  and  America, 

8980:  WalsteU's  form  for,  2981;  at  Bromfield  in 

Cheshire,  7814. 
Farm  house  and  outbuildings  of  the  largest  dimes- 

sions,  by  Walstell,  89691  ^ 

Farm  house  and  offioea,  Beataon*s  arrangement  era 

small,  2952. 
Farm  houses,  Danish,  565. 
Farm  houses,  examples   of,  2971—8874:  in  the 

Hebridesr7859 ;  on  the  Marquess  of  SUflbrd's 

esUtes  in  Shropshire,  7795l 
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Farm  bbour,  ananfenwot  of,  4010 ',  nal«t  for  the, 
4913. 

Farm  labouren,  7711. 

Farm  landt,  arrangement  of,  4186;  eaamide  of 
lajriof  out,  from  a  newly  inclosed  common,  4fi0i; 
Improrementa  of,  4571 ;  ftbeltering.  4584 ;  the  mora\ 
and  intellectual  mcana  of  improving,  4601 

Farm  road,  S594 

Farm  stablea  in  Scotland,  S881. 

Farms,  the  proper  sise  of,  4151 }  enlargement  or 
diminution  of,  4152. 

Farms,  cottage,  7766 ;  of  working  mechanics,  7767 ; 
of  village  tradesmen  and  shopkeepers,  7768 ;  oc 
cupied  with  a  view  to  profit  by  town  and  city 
tradesmen,  7769 ;  occupied  by  city  tradesmen  for 
recreative  enjoyments,  7770:  attached  to  the 
villas  and  country-houses  of  wealthy  citixens, 
7771;  demesne,  7119 1  of  professional  farmers, 
777.3;  Hebridcan,  7^59. 

Farmstead,  the  particular  requisites  of  a,  5950. 

Farm-yard  dung,  management  of,  iOS9. 

Farmer,  personal  character  and  expectations  of  a 
professional,  4812;  capital  required  by  the, 
482U. 

Fanner,  the  Jobbing,  7724. 

Farmer's  account  boolis,  4886. 

Farmer's  apprentices,  4879. 

Farmers,  modes  of  improving,  4606. 

Farmer's  Magasine,  Anon,  page  121 L  A.D.  1800— 
1823. 

Farmer's  Register.  &c  Anon,  page  1214.  A.  D.1827. 

Farmers'  Soctet;r  of  Uallceith,  783.3. 

Farmeries,  Alpme,  of  Norway,  IStiO. 

Farmery,  a  comm . .. l, . . i , ,  .i 1 1 . i  v cry  complete,  £?I'jG  ; 
with  a  thrc*hin(  ■    ,  s .^ rn  by  ctejin,  i'tu? ; 

a  convenient  Be  \.i.Ti\  '+!!:'>(.;  a  Fl«ifiUl>,  1 19; 

com  and  stall  i  ,  rLnomalaus   deiipk  J'  r  a, 

4 173 ;  examples  ^  M.nd  ilescript  ion  i  cf,  f  I  8 ; 

example  of  an  e«  <Fi..inir4],ar5iJor  CUacnr>.  El  16; 
example  of  an  linr'nived  Berwicksliirri  k,  7; 
example  of  a  North iimberUimt,  oftimu  UX)  [>^  KjO 
acres,  4161;  for  ^iri  j^n^lf^  r^rm  near  l^Muiu'i  of 
350  acres,  exawp^,  *'■<  i,  UTii;  for  a  h.iv  L'rm, 
an  anomalous  dcAigii  for  a.  4ITS  i  tor  a  me^i^aw 
fkrm  of  150  acres  near  London,  4174 :  for  a  turnip 
soil,  example  or  one  of  from  60()  to  9(X)  acres,  4168 ; 
improving  the  plan  of  a,  4573;  old,  improving, 
4573;  requisites  for  a,4]5«);  the  first  thing  to  be 
observed  in  erecting  a,  2812. 

Farming  lands,  climate  in  respect  to,  4718 ;  soil  in 
respect  to,  4743:  elevation  reUtively  to,  4764; 
character  of  surface  in  regard  to,  4769 ;  aspect  in 
regard  to,  4771 ;  situation  of,  in  regard  to  markets. 

Farming  landlords,  7746. 

Farming,  Scotch,  in  Oxfordshire,  7789. 

Farming  Society  of  Ireland,  the.  7921. 

Farriery,  as  applied  to  cattle,  2083. 

Fasting,  the  power  of,  in  some  animals,  1995. 

Fat,  195a 

Feam  farmery,  4I62L 

Feathers  of  animals,  1858 ;  as  a  manure,  2850l 

Feeding  catUe,  3t^34. 

Feeding,  choice  of  live  stock  for  the  purpose  of, 
4835 ;  for  extraordinarv  purposes,  2064 ;  for  pro. 
moting  the  produce  of  milk  or  eggs,  2090 ;  to  fit 
aninuus  for  hard  labour  or  long  journeys,  2091. 

Feeding  tub,  the,  2527. 

Fee.simple  value  of  lands,  3409. 

Feet  of  animals,  effecU  of  the  leverage  of,  on  roads, 
3573 

FeUenbcrg.  Emmanuel,  his  works  on  agriculture, 
page  ISSO.  A.  D.  1808. 

Felling  timber,  proper  time  and  season  for,  4056 ; 
operation  of,  4062. 

Felling  trees,  1679. 

Fen  pbnts,  1746. 

Fence,  the  chain  horisontal,  8044 ;  the  rope,  2MB ; 
the  moveable  wooden,  3046 :  the  willow  or  waU 
Ued,  3049;  the  upright  and  horisontal  shingle, 
3051;  the  warpecl  paling,  3052;  the  light  open 
paling,  3053 ;  the  primitive  paling,  3054 ;  the  iron 
for  parks,  3055 ;  the  wall,  3U56;  the  Devonshire, 
30S9 ;  the  ftirse,  3038 ;  the  sunk,  or  ha.ha,  2960 ; 
the  paUng,  303a 

Fences,  along  the  sides  of  roads,  3617 ;  emplacement 
or  dispodtion  of,  on  a  &rm.  2961 ;  in  IrcUnd,  840. 

Fens  of  Cambridgeshire,  drainage  oU  TJS6. 

Fenugreek,  the,  5638. 

Fermanagh,  statistics  of,  7888.  ,^ 

Fermentation  of  cider,  4128 :  of  manures,  2271  ; 
checking  the,  8273 

Ferns,  extirpation  of,  4531 


Berrario,  O.  A.,  hU  work  on  agrteulture,  page  1222. 

A.  D.  18ia 
Ferret,  the.  742a 
FenoMoct  oaron  de,  his  work  on  agriculture,  page 

12ia  A.  D.  182& 
Feuendenf  Thomas  O.,  his  work  on  agTicultur& 

page  1^  A.  D.  1822L 
FMe,  agricultural,  of  the  Chinese,  lOlSL 
Fibre,  woody,  1492 ;  as  a  manure,  2240. 
Fibrin,  in  anlmaU,  19iL 
Flbrine.  1407. 
Field-beet,  5482;   beat  variety  of,  5483;  ioU  for, 

5484;    produce  of,  5486;    application  of,  5488; 

saving  the  seed  of,  5495 ;  diseases  oL  549a 
Field.gate,  Dutch,  53;  Menteath's,  3095;  Hunter 

of  Thurston's,  ai96. 
Field  ponds,  the  situation  of,  4475. 
Fields,  floating,  of  the  Mexicans,  1179. 
F  '^     tho  rn  ,   ind  size  of,  4187. 
Fire  I  iijEHj^;  ^  I  :ety.  the,  7848. 
Fireuli  irr.  »tjitiillrs  of,  7848. 
Fi,c.  t3iL-  iHLlmn,  in  Spain,  724. 
F..-.  ..ril  .   M..r.,*,7^ 
F  I    iJjard  fruit,  4101 

F 

¥      ,     :    I      r  I- 1  s  for  salt  water,  4509. 
Fh.  •  ■.,:.  .,j.,  r.ai.nof,  4505. 
F,<         .-.   k.      I  harles,  his  work  on  agriculture, 

page  Ui^  A.  U  1802. 
Finland,  state  of  agriculture  in,  689. 
Ftniausan.  John,  nis  works  on  agriculture,  page 

1213.  A.  D.  18§2. 
Finlajfton**  rid.plough,  4540. 
Finorchi\  Anton.  Maria,  his  works  on  agriculture, 

page  1222.  A.  D.  18ld 
Fiorin  hay,  5807. 

Fir,  the  Norway,  great  value  of,  70a 
Fischer^  C.  F.  J.,  his  work  on  agriculture,  page  12la 

A  D.  1785. 
Fisckcrt  H.  L,  his  work  on  agriculture,  page  1220. 

A.  D.  1797. 
Fish,  as  a  manure,  2246. 
Fish,  cultivation  of,  in  Britain,  7£60;   kinds  of, 

adapted  for  ponds,  7572 :  castration  o^  7588. 
Fisheries  in  Sutherbnd.  7866 ;  marine,  3875 ;  river, 

Uke,  and  inUnd,  5885 ;  of  China,  994 
Fishing  and  hunting  as  the  only  means  of  subsist- 


ence,  geographical  extension  of,  1257. 
rlsh-Donds,  7^0; 


sea  water,  7571 ;  in  Berkshire, 


FittJicrbcrV*  book  of  surveying  and  improvements, 

290. 
Fitxhtrbert.  Sir  Anthony,  his  works  on  agriculture, 
_pagc  120a  A.  D.  1523. 
Flail,  the,  2474 ;  threshing  by  the,  3198. 
Flax,  culture  of,  in  Egypt,  1080 ;  in  the  Nether- 

Unds,  479;   in  Russia,  677;   varieUes  of,  5881; 

soils  for,  58)82;  preparation  of  the  soil  for,  5886 ; 

sowing,  5887;  after  culture  of,  5892;  taking  the 

crop,  5I&»\ ;  dressing,  5912  ;  produce  of,  5916 ; 

use  of,  5919 ;  diseases  of,  5921. 
Fleming,  his  work  on  agriculture,  page  1214  A.  D. 

182a 
Flemyng.  Mateolm,  M.  D.,  his  work  on  agriculture, 

page  1223.  A.  D.  1754 
Floating  upwards,  444J. 
Floodgate,  4344 
Flooding,  2207  ;   an  example  of  the  benefit  of, 

4-142. 
Flora,'  British,  purchasable.  1808 ;  application  of 

the,  1813 ;  the  purchasable  of,  1829,  1822 :  the 

artificial,  1804;    native  countries  of  the,  1805; 

dates  of  the  introduction  of,  1806 ;  obvious  cha. 

racter  of,  1807 ;   genera  of,  1802;  uses  or  appli. 

cation  of  the,  1803. 
Flour.mill,  a  hand,  2551. 
Flour.mill,  the  potato,  2550. 
Flower  of  a  plant,  1322 ;  anomaUes  In  the,  1611 ; 

short  lived,  1719. 
Flowering,  premature,  1684, 
Flowers,  the  most  ihovy  herbaceous,  of  the  tern. 

Flower-itt»ik^  cif  A  Ltlanti  XZfl'X 

FUiwiir-italk  of  piftnn,l3j7, 

FUfvd,  Eilwaiftjhii  wotki  on  agriculture,  page  1207. 

A  D  ltt4. 
FlulcS.-'t  animml,  IftT-fv 

Fl'.  li'ij:,  ihr  aclltut  uf,  19ff7. 
I  Ft-  nnji  vnjUirclaiidi^iJSS?. 

Ftt}\tiiliSf  d^  Jv'on  Frnnco'Li  ^^i  hit  works  on  agncul- 
luTu,  vige  1^1^'  A,U  \1^V 
•  FwkI,  ihc  best  way  of  fluif[il} ing  It  to  animals,  207t 
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Food  of  |4aati,  lOI  i  n  ffippHod  by  nunurw  and 

culture,  15991 
Footpatbt,  9557. 
J>brk»,  FtanciiL  hii  woricf  oa  acrteultare,  pagt  IflOB. 

A.  D.  1778. 
fbnivof,  Ooorge,  M.  D.,  F.  R  &,  hb  work  on  afrt. 

cuIture^Mce  1S08.  A. D.  17651 
Forester,  77191 
Forcttfl  of  China,  1011. 
ForetU  of  the  Morea,  756. 
Forfknhire,  Mt  Angus,  785a 
Forking,  31S8L 
Forking  up  crops,  S18S. 
Forks,  the  various  kinds  at,  SMSj  used  tn  Irri^ 

gation,4408. 
Form  of  cattle,  to  obtain  the  OMist  improred,  8050. 
Forms,  the  best,  for  cattle,  9040. 
FbrOer,  John,  bis  work  on  agriculture,  page  1807. 

A.  D.  1664. 
ArnftA,  Robert,  Esq.,  his  work  oo  agriculture,  page 

Foulah  country,  description  of  the,  llOk 

Fowls,  gallinaceous,  their  kinds,  breeding,  rearing, 
and  management,  7498 :  anserine  or  amiatic,  7407. 

Fowls,  fattening  of,  for  the  London  market,  8066. 

Fox,  the,  7686 ;  to  shoot,  7e8a 

Fractures  in  trees,  1676 ;  treatment  of,  4099. 

Frame  for  drying  com  on  in  Russia,  689. 

Frimoe,  agriculture  of.durinK  the  middle  ages,  185; 
flnt  agricultural  survey  of,  980 ;  favourable  cir. 
cumstances  of,  981 ;  present  state  of  agriculture 
in,  989:  retrospective  view  of  the  agriculture  ofl 
3»,  984:  agriculture  of,  in  1819,  985 ;  surfMX  of, 
986 ;  soil  oi^  987 ;  climate  of,  988 ;  the  central  cli. 
mate  of,  989;  the  vine  and  maiae  climate  of,  990; 
the  oUve  climate  of,  991 ;  the  Unds  of.  999 ;  value 
of  landed  property  in,  904 ;  the  fkrmlug  of  lands 
in,  995 ;  com  fiirming  in,  996 ;  meadows  of.  987 : 
sheep  of,  998 :  beasts  of  labour  in,  999 ;  dairies  of, 
400;  goats  of  Thibet  in,  401 ;  poultry  in,  409: 
•wine  of,  409 :  fish  ponds  of,  404;  implements  and 
ooerations  of  the  flurms  of.  405 ;  the  large  fkrms 
or,  406 ;  plants  grown  in,  407 ;  forest  culture  of, 
4m ;  leaves  as  food  for  cattle  in,  409 ;  (kraubouses 
and  offices  in  the  warm  districts  of,  411 ;  the  old 
plough  of  the  warm  districts  of,  411 ;  one  handled 
plough  of  the  south  of,  411 ;  rotation  of  crops  in 
the  south  of,  419 ;  live  stock  of  the  south  of,  419; 
chick  pea  of  the  Provencals,  419;  vine  in  the 
south  of,  414;  white  mulberry  in  the  south  of, 
415:  the  olive  in  the  south  of,  417 ;  the  flg  in  the 
south  of,  418 :  the  almond  in  the  south  of,  419 ; 
the  caper  in  tne  south  of,  490;  the  orange  in  the 
south  of,  491 ;  the  winter  melon  in  the  south  of,  489. 

FraneU,  AIne,  his  work  on  agriculture,  page  191& 
A.  D.  1899. 

Praneoit,  Nicholas,  his  works  on  agriculture^  page 
1915.  A.  D.  1769. 

H^anaue,  Dr.,  his  work  on  agriculture,  page  1990. 

Fra$er,  Robert,  Esg.,  his  works  on  agriculture,  page 

19ia  A.  D.  179a 
FricUon,  efforts  of,  on  roads,  S579. 
Friesland,  swing  plough  of,  604. 
Frog,  the  esculent,  7590 ;  the  tree,  7591. 
Frtmage  dt  Feugrif  C  Michel  P.,  hit  work  on 

agriculture,  page  1917.  A.  D.  1809. 
Frond  of  a  plant,  191L 
Frost,  origin  of,  937a 

Fruit  of  plants,  1996 ;  anomalies  in  the,  1616 ;  ma- 
turation and  decay  ofl  1790. 
Fhiiting,  premature,  16B4. 
Fruits,  of  the  northern  hemisphere,  1787 ;  of  the 

£.  Indies,  1788;  of  China,  l7§9i  of  Africa,  1790; 

of&  America,  1791. 
Frait  trees,  insects  injurious  to,  768a 
Pry*%  means  of  preserving  roads.  979a 
Fyy's  opinion  of  narrow  roads,  %01. 
Fuller's  thistle  See  Teasel 
/^ngi.  1335 ;  uses  of  the,  196& 
Funnel  formed  in  circular  stacks,  9884. 
Furrow.roller.  the,  9719. 
Furrow^lice,  breadth  and  dmth  of  the,  9841 ;  degree 

to  which  it  turns  over,  99w ;  the  most  generally 

useAU  breadth  of,  394d 
Furze-bruiser,  9553. 
Furse  fence,  the,  90Sa 

O. 

G€tcom  Ditflowrt  Marie  Arroande  Jeanne,  his  work 
on  agriculture,  page  19ia  A.  D.  1807. 


Qa^ardOt  O.  B.,  hif  mtk  on  agrkultttn^  jfgt 


Oaiting  of  com,  S17& 

tt,  J.,  hia  work  on  agriculture,  page  1990.  A.Di 


Qalb,, 


Oalbanum,  I47a 

Gallicia,  state  of  agriculture  in,  64a 

Gallinaceous  fowls,  their  kinds,  breeding,  naring, 

and  management  7498. 
GmlUatoH^  FUpim,  his  work  on  MTicnlture,  page 

OaUo.  Agoattno,  hb  worki  on  agricultun,  mge 

1991.  A.  D.  1564i 
OaUoway,  statistics  oL  7840L 
Oalway,  statistics  of,  TWa 
Gamboge,  148a 
Gangrene  in  plants.  1701 
Gaps  of  plants,  198a 
Garden  faraiers,  7798L 

G-itHrTig  appended  to  the  labmiren*  cottagei^  fi91& 
Gji^itii.'  I 'I  jEiLrtinnJiLj  in  LjLncajhJri^,  TSlSL 
Qan,  ^i.'ri]ii,  LI]  aniinsLisi,  i^Ml  i  cartxjiitc  ai'iti,  in  the 

ALiEiu^^'hcrc,  HJ^i  ;  cutntiic  acid^  iu  eHWti  upon 

Oiiic%,  M  the  food  of  plants,  13^ 

Qjit^,  thp,  fum ;  «fiitni£ti<m  of,  3076 ;  tlic  hai«inf 
i'f,  'X«:<1 ;  ihr  iiupruii^  iwing^  of  the*  nartncni 
('('ura  £](."«,  3i.r[i$  -  Pmrker'!  improvcil  ftwiuR,  5094; 
the  trcuel  b^r,  JlOl;  the  iUp  bit,  :i\ifii  the 
cljjiinKi  ilip  bar^  ^103  -,  the  double  or  folding,  9106; 
ClAfli'i  window  laih,  dJOB ;  Parker 'a  catapeoB- 
Alion  lilngc  rnr,  X/M. 

GfttU  ^iti4t»,  Li^lWll 

GiLi;r»,  [a>tnkiii9i  of,  3088  ^  iron.  308^  :  iron,  uacd  in 
?^]ortEuuuihi»h]ric,  77*JS  ',  af  fitlda,  the  pYVfjCT  situa. 
tion  fbr,  %^A 

GtithiTii]g,  ill  Ml;  orrhard  fruit,  41fla 

GutifUTi,  iiiu^?i4K\  iuw  Wfjrki  ad  nfrieulttine,  page 
li^JL  A.  I),  l^il. 

Gnrfiitu,  Nicholai,  his  work  on  atfricultucT,  page 
l^^l.  A.  D.  1758, 

Gclaline,  in  intmati,  19<?7  ;  UK  of^  1938, 

0^•tJ^^  nJ  plant*,  lJ.'^Jf. 

G4'ruTd,tii]i],  iKjuiviH'^l,  liiVi. 

Gcnilt.MnL'ii  fartqrri,  TiH* 

Gc-orgLfl,  ls£*i 

Gornmny,  ivgrituUurc  of.  In  the  time  of  the  Ro- 
iHAiu,  ITji  i  Agriculture  i>f,  during  the  middle 
Itgv9f  IL)^;  pre«.'nt  state  of  agricultun^  In,  547} 
floil^  turfflce,  nnd  rliinnte  of,  MM  \  lan<UHl  \*rapettf 
In,  54Pi  fjipmera  of,  55(1*  con«>f]Ufnce  of  the 
ri?giilAEinni  of  i^n4l(^d  pn^ity  )b,  3&1  :  djmcul- 
tura]  prtKlucF  of,  SjH  j  cukufe  of  tht*  imilberry 
and  rearing  of  the  tilkwurm  in,  5jH;  thr  unniinon 
cultivation  or,  Sf^'p ;  tlie  bC4t  puturef  ami  inea« 
dutari^  iti,  £ij(i ;  operatioiu  and  iiDple5[n(;r|]tj  <<f  agri* 
t'oltun*  iti.  5JJ ;  ( he  live  ttock  of,  Sj«  ;  f[jr<*ti  in, 

^VJ;     ^►^n^■r13    ..r*l<.  -tJ-  rjiinnii-ni    „i.r„',tH,,r,'    in.   36a 

Gtruiiiiatiou,  IjL::-  tilt;  Ltil  CC. _ju  liuiit-iaO  ^ 

1519;  the  second  condition,  1514;  a  third  coodi- 

tion,  1515 :  a  fourth  condiUon,  1516;  a  fifth  con. 

dition,  1517 ;  period  necessary  to  complete,  1518 ; 

physical  phenomena  of,  151.Q:  chemical  pheno* 

mena  ot  1500 :   eflbct  of  carbonic  acid  »u  in, 

1594 ;  efftcts  or  oxygen,  nitrogen  gas,  and  hydro. 

gen  gas  on,  1595— I&Z7. 
Ghost  moth,  the,  7674  ^^ 

OiacintOt  Carlo,  his  work  on  agriculture,  page  19». 

A.  D.  1811.  and  1895. 
Qialdi,  Giuseppe,  his  wtvk  on  agriculture^  page 

1299.  A.  D.  I0I8. 
G<55«'s  select  list  of  orchard  fhaita,  4007. 
Gilbert,  Francois  Hilaire,  his  works  on  agriculture^ 

page  1917.  A.D.17S7. 
Gilbert,  H.  F.,  his  work  on  agriculture^  page  1919. 

A.  D.  182a 
Girdling  trees,  1675.  ., 

Gladstone'*  attempt  at  a  reaping  machine,  8794  ;  hif 

machine  for  reaping  beans,  97401 
Glands  of  plants,  1314^ 
Glossology,  1992. 

Gloucestershire,  sUtlstics  o^  779L 
Gluten,  1405. 
GlycirU  flikitans,  5167. 
Goat,  the,  7331 ;  the  Angora,  7399 :  the  Syrian, 

7939;  the  chamois,  7934;  the  WeUh,  7935;  Ffo. 

duceof  the,  7336;  hair  of  the,  7337 :  suet  of  the, 

7338 :  choice  of,  for  keeping,  7339 ;  the  Cashmere 

shawl,  7340:  the  Hindustan,  914^ 
Goats  on  the  Cheviot  Hills,  780a  .  ^ 

God  speede  the  Plough.     Anon.    Page  1907.  A.D. 

Gold  fish,  7581. 
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O0BC7I1M  oTpbal^  UOL 


OomTi  improred  boiinc  ImUuwwili,  8907. 
OooM,  th^  7511  i  teh  of,   751S;   rarietici  mnd 
mdM  c/.  7513  j  bnediof,  7515;  tmting,  7516  j 

OooMberry.  m  an  orchard  fruit,  4101 

OoM/Ur^      ^^  ^  ^'^'^  ^  agiieiilliiNb  page 

Of^ffen,  F.  O.  hit  w«k  M  MrieottiiN^  pafe  Utt- 

A.  Dl  188SL 
Oraftinf  treet,  l(r7& 
Grain,  prtndpal,  of  Irriand,  897. 
Grain  dbillanachlne,  Morton**  Im 


Granary,  acricuhural,  cooitruction  of,  8856 ;  a  dt- 
Cacb«d,S59i  commercial  com,  S800 ;  to  prcaenre 
com  for  many  years,  8861. 

Granary  in  bamt  with  threehinf  machiaet,  8857. 

GcMplnf ,  the  action  oi;  in  aniiaaJa,  189S. 

Graw  landa,  breaking  up,  5846;  adrantagea  of, 
5857  ;  diMdrantagm  of,  5861 ;  that  ought  not  to 
be  broken  up,  585a 

OraM,  the  code's  foot,  5861:  the  wooUy  toft.  5664  1 
the  fescue,  species  ot,  5670;  the  meadow  foxtail, 
5673 1  the  cat*i  tail,  or  Timothy,  5681 ;  the  float- 
ing fescue,  5683  \  the  water  meadow,  5685 ;  the 
florin,  5687 :  the  sweet-scented  remal,  5666 ;  the 
downy  oat.  5699 :  the  annual  meadow,  5700 :  the 
flne  bent,  5701 ;  the  nanrow.leared  meadow,  5708  j 
the  hard  fescue,  5707  ;  the  yellow  oat,  5709 }  the 
foraae,  5643 ;  the  hay,  5658L  5680  ;  the  pasturage, 
5693;  late  pastures  5705;  waste  of,  on  being 
made  into  hay,  5801 

Grass,  cutting  second  crops  of^  3169. 

Grass  crops,  cutting^  ton  being  converted  into  hay, 
S168L  

GrassJumrow,  58001 

Grasses  aflbtding  the  best  cufant  for  ftiaw.plait, 
5761 

Grasses,  cereal,  culture  of,  4888L 

Grasses,  indigenous,  of  Ireland,  899L 

Grasses,  mixture  of,  in  pastures,  5717;  nutritive 
products  of,  5783;  pasture,  for  inferior  soils, 
5706;  for  inferior  soils  and  u|riand  situations, 
5710 ;  Sir  R  Davy**  table  of  the  nutriUve  pro. 
ducU  of,  566B. 

Orassiny  flax,  5909. 

Gravel  for  making  roads,  364fi. 

Gravity,  centre  of,  in  the  plough,  889& 

Gray,  A  ndr^,  his  work  on  agriculture,  page  1912. 
A. D.  1808. 

Graxicrs,  7731 

Grecian  agriculture,  nroduets  of.  31 

Greeks,  a^culture  of  the,  25 ;  beasts  of  labour  of 
the,  38. 

Greenland,  rural  economy  of,  566. 

Qreemeay,  Dr.  James,  his  work  00  agriculture, 
page  \m.  A.  D.  188& 

Grilses.  7850. 

Grinding,  eflbct  of,  on  roads,  S577. 

Grinding  fhiit  for  cider,  4185. 

OrtsentAvaiU,  Williaro,  his  work  on  agriculture, 
page  1213.  A.  D.  1880. 

Grist  mills,  3848. 

Gro«A«d^,  Bishop  of  Lincoln,  his  work  oa  agricul- 
ture, page  120&  A.  D.  ]5oa 

Grounds,  wet  or  bony,  drainage  oil  4831 

Grouse,  the  red,  7^;  the  black,  7560 ;  the  wood. 
756r         ^         * 

Grub,  the,  7685. 

Grubber.  Kirkwood*!  improved,  4955. 

Guaiac,  1461 

Gudgeon,  7577. 

Guide-posts,  improved,  3781 

OuiUaume,  Cb.,  his  work  on  agriculture,  page  1218, 
A.D.188L 

OmUM,  Julien  Jean  Jacques,  his  work  on  agrlcuL 
ture,  page  1815l  A.D.176L 

Guinea  nen,  7493. 

Guinea  pig,  the,  73ea 

Gum,  excessive  exudations  of,  to  remedy{4036 ; 
exudations  of,  in  phwts,  1701 ;  uses  of,  1397. 

Gum-rcsins,  1478. 

Gunpowder,  rending  vpcks  or  stones  by,  4521 

Gutter,  a,  4418. 

Gypsum,  as  a  manure,  2S96;  the  nature  of,  2897  « 
operation  of,  889a 


H 

Habit  of  plants  anomalies  of  the,  16ia  ^  __, 
Habits,  old.  adherence  to,  by  the  illiterate,  7»7. 
Hacks  used  in  irrigation,  4402 


Ha-ha,  the,  or  sunk  ^Rt  990^ 

HAiuault  moTtttf ,  the.  3171 

lIjLir  as  1  inarvufv,  S^^ad 

Hain  tliff^r  in  forrn,  18.^,  grow  by  the  tooU.  1866 j 

of  imnuU,  1H51  -,  colour  oT,  mi\  duF«hillty  0^ 

1&57. 
Hamtmji^h,  lUte  of  the  ^rapieton  or  free  lands 

Hamri,    Dk  Momeeau,  Rcinry  Lewis  du,  bU  ivorks 

on  iiifTU'uUuft,  pane  1£15^  A.  D.  175^. 
It  Amine  Tb,  ^i-'M 

Hjiinmocki  oi  the  Braiillini,  ISJSt 
HaiTi|i«]liirp,  fUt>»tici  of^  7)^1  i 
llaridliiarftsws  u*«.>i|  in  irrifr^tioiip  4390. 
t1  Alidad  rill,  the  brci;i4L.<c4>ti  £37a 
liAxid'driLJiap  nubhini-*,  ^71 
HnTta.hoe,  the,  ^*^  ;  Jor  tumJpt,  5401 

Hand- niachi  net,  Atfricrnilturml^  S5^> 

fljind^m4ehirH.-t,  tiie  cuential,  ^4kt 

lUnil^raJciLiif ,  SlWL 

HmnDTer,  Bgilculture  of,  590  ;  agTicultural  loeieiies 
cf,  ^$  i  landed  pimtty  lit,  5M  ;  lutd  of  r^l|rious 
eorporAtinra*  in^  iJ/!J5;  DerujiUn  c^  Isjid  In,  596 ; 
free  liiuled  pmpertjr  ^f,  Iff! ;  the  Ivpf  bnners 
of,  &.i(i ;  (itmitiff  iif  thv  culUvaton  or  frn  Unds 
tn^  tKi^i  r^Tiumir  or  ihc  bauen  of,  60^  |  way  to 
rmpravp  tbe  apiculture  cxT,  I^.Ni 

H^jiTtjneu,  the  nnrnMUui'iitAafi  '96X 

Hardiri«»  of  coDiUtuUfin,  advajiiage  or,  in  live 
itock,  S0S5, 

KoJ-e,   the,   7^^^     hare   wanisi   ncAr   Himitead 

f/rtrV^'irDw-Tiouicii  01as|mri  £8Jf. 

HariAf^  WiHiani,  J]  11  work  on  agricultuni^  page 

1^14.  A.  D.  lim. 
Karnt^ting  C4ftle,  m^ 
Jfarriiun,  Gutisvut,  Ew}.,  hLi  work  on  agriculture, 

pMgv  VJ)^J.   A.  D.  1775. 
lUtfow,  ih^,  'if'Sfii  the  B^nrickihire,  £6£F7|  the 

angulu-.iidetl  hii>ii[«i^  l/(^  ^  the  Rnss  seed  rnonu 

tjoidji],  aWj  thp  ifvelliriB,  SfTOli  HortODli  r©. 

Yotrinj!  brake,  Wlitl,  l£7Qpj  the  bcuah,  27<IS)  th« 

dbty  wK-ntialp  S7Ui^ 

llnrmwiL,  circular,  7787}  Hnlayiotnli  iclf-clwnllig, 

Hartigf  ¥r.  Grafen  von,  hU  work  CD  agrtcultture^ 

}4((e  1^114.  A.  D.  17M6. 
Hiirtn^  Cr?org«i   Lauts,  bit  work  on  ajcrJcufture^ 

IMig*1219,  A.  D.  I7ya 
Hartiib\  Lepncy,  SiS- 
Hortlib^   ?mtRut^^  hii  vrotlj.  on  igTicuLturp,  page 

mPt,  A,  U.  U^\. 
lliirvnt  waffg'iin  of  ronjwall^  thCtTE^ 
Maih,  the  Sitnney.  ?71li 
Ilaiif^T,  F  W,  bis  work  on  naricultun,  pagtl815. 

A.  t>.  nsd 

Hitt'hef,  44  la 

HawkiandhujitihEfbiriK  7S68, 

Hay,  moda  of  doit'lli  ^'^  the  Hebddct,  t^IB^  MlU 

irtg  ofp  mM. 

Hov.barn,  the,  «5e, 

H^f-bmUiiig  machine,  £561, 

Hay  firtiicn,  77J^. 

lUj.kinfe,  the,  «*iH 

HavniakLngj  geoctal  ru1«  tw^Sl^i  in  Middlesex, 

Hay.rake,  the,  S45fl.  

HafJta^  proim  lite  foi-  the,  3^8 1  IbC  bUiUing 

of,  3flB6;  of  MLddlfKXj  3287.  5801. 
Hny-itaodi,  ^10. 
Hay  iwoop,  the,  ^BS. 
H^y-teildiEjg  nat^inCt  ^<^»  ^%  ^B<X)t. 
Hav-t4?d,  lomiUstp  5SC«9. 
Utttfu'Qtd^  Joiejihj  bia  work  on  liiricultmt^  page 

\'ii\  A.  a  mil  .  ,,^ 

HuMiit  M,  dc^  hi*  worksonaprltullufe,  pigp  12aa 

A.  n.  itaa,  isss.  iss^- 

Head  uf  a  meadow.  44S3 

HeMl  dtiwcT  of  iUth  In  Junaica,  lEOl 

flcjufi  main,  4411. 

Hc.iiiii3K  down  on  reilnoui  irwt,  3999, 

/ii  rtrffjft,  Jamrt,  hii  T¥ork#  on  afrlcultuw,  page 

lili,  A.  D.  mr7.  „  .        -  .«„ 

Headi€f  Vo«*e  ilotici  for  conflTiiiis  nve^^  «Ta 
Head*  for  the  KfflfinemMit  uf  waisr  in  ariifldal 

bk«,  +373.  ^     ^  _^ 

Health  of  domcsUi:  tnlinalf,  how  to  preferice,  2082. 
Hi'ai,  a  c^naiiii  quantit  j  of,   n^^eiiari  for  animals, 

^mht    lTiflutm?c  of»  on  the   viul  i»raiclpSe   of 

plants,  lO&B]  the  nature  of,  £314  \  tpdiated  Dy  the 
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ran  to  the  earth,  8315:  reflected  back  by  dense 

clouds,  2S16;  arrested  by  fogs,  2317. 
Heath  lands.  Improvement  of.  4S35L 
Hebrides,  statUtics  of  the,  7859. 
Hedge,  after  management  of  the,  S982— Sg6&  3090. 
Hedge  and  bank,  the,  30S7. 
Hedge,  breasted  over,  after  management  of,  303S. 
Hedge  and  dead  hedge,  the,  303]. 
Hedge  and  ditch,  the  single,  2996 ;  Stephens's  mode 

of  forming   and  planting,  2997;  with   belt,  of 

planting,  5036 ;  with  row  of  trees,  3034. 
Hedge  fences,  2972L 
Hedge  in  the  face  of  a  bank.  3028 ;  In  the  middle  or 

in  the  face  of  a  waU,  3033. 
Hedge  and  wall  fence,  3032. 
Hedge-bills,  24ba 
Hedger,  7714. 
Hedge.row  timber,  neglected^  to  improve,  40S7 ;  ob- 

JecUonsto,  4^.'0a 
Hedges,  Stqpheus's  opinion  on  planting  trees  in, 


Hedges,  cutting,  with  a  knife,  784a 

■Hedges,  filling  up  gaps  In,  291)3;  forming  in 
curved  lines,  3()OT ;  gates  and  gatetxMU  in,  3019. 

Hedges,  dead,  2973 ;  how  made,  2974. 

Hedges,  live,  2975 ;  old  management  of,  2987 ;  to 
mend  the  defects  of,  2994  ;•  cutting  over,  2988. 
3021 ;  the  plashing  of,  3025 ;  the  laying  of;  30%; 
operation  of  cleaning,  3012 ;  pruning,  3('.13  ;  pro. 
tecting  fence  for,  3U15 ;  protecting  by  a  fiallng, 
3016;  protecting  by  stake  and  rise,  3017;  pr(v 
tecting  by  a  turf  wall  and  single  rail,  3U18;  the 
proper  choice  of  plants  for,  2976 ;  age  at  which 
they  ought  to  be  uied,  2978 ;  sise  of,  K/79 ;  assort- 
-  ing  of,  2980 ;  dressing  and  pruning  of,  before  they 
are  put  into  the  earth,  2981 ;  with  posts  and  rails, 
3030;  preparation  of  the  soil  for,  1*977 ;  season  of 
planting,  3006 ;  implements  for  fbrming  and  nuu 
naging,  2998  and  3010. 

Hedge-shears,  2t86L 

Hedging  and  ditching,  3206. 

Hegemon^  Philibert,  his  work  on  agriculture,  page 
1214b  A.  D.  1583. 

Hemp,  5982 ;'  soiU  for,  5923  ;  sowing,  5925 ;  Uking 
the  crop  of,  5926 ;  produce  of,  5931 ;  uses  of, 
6932 ;  culture  of,  in  Russia,  677 ;  use  of,  in  F-gypt, 
106L 

Hen,  see  Cock  and  hen,  7439. 

Hendermi,  Robert,  his  work  on  agriculture,  page 
1212L  A.  D.  1811. 

Hep4Uc8e,  1331. 

Herbs,  oleraceous,  of  temperate  climates,  1786l 

Herding,  3232: 

Herefordshire,  sUtistics  of,  7794. 

Heresbachnu,  Conradus,  his  work  on  agriculture. 


page,  1219.  A.  D.  1578. 
Hermbit'ddt,   Sgm.  F., 
page  122a  A.  0. 1803. 


F.,  bis  work  on   agriculture. 


Heron,  the.  destructive  to  young  salmon,  3890. 

Herring  fishery,  387& 

Hertfordshire,  sUtistics  of,  7782. 

Hesiod,  his  writings,  26. 

Besson,  Jacques,    his  work  on  agriculture,  page 

A.  D.  1214.  A.  D.  15691 
Highland  Society  of  Scotland,  the,  79ia 
Hi f gins,  Jesse,  his  work  on  agriculture,  page  1S23. 

A.  D.  18«. 
Hills,  improvement  of,  4514. 
Hills  and  mountains,  to  measure  the  elevattons  and 

shapes  of,  3350. 
Jiiitenbrand,  Ant.  bis  work  on  agriculture^  page 

1S19.  A.  D.  1784. 
Hinds  in  East  Lothian,  7834 :  plan  of  maintain. 

ing,  in  the  best  cultivated  (Ustricts  In  Scotland, 

487a 
Hindustan,  climate  and  seasons  of,  890;  surface  of, 

891 ;  soil  of,  892 ;  landed  property  in,  893 ;  agri. 

cultural  producU  of,  894  ;  fkuits  of.  909 ;  natural 

pastures  of,  910 ;   live  stock  of,  911 ;  implements 

and  operations  of  agriculture  in,  919  ;  artificial 

watering  in,  921 ;  culture  in  the  hilly  districU  of, 

924;  harvests  in,  925. 
Hinny.  the,  6768. 
Bttt,  Thomas,  his  work  on  agriculture,  page  190& 

176a 

Hives,  best  material  and  form  for,  7605;  sise  of, 
7(i06;  Polish,  7607;  protecting  from  the  cold, 
7609;  taking  the  honey  from,  7611. 

Hoe  and  castor  wheel,  the,  2675. 

Hoe,  the  Dutch,  2460;  the  thrust,  2461 ;  the  Spa. 
nish,  2462. ;  the  pronged,  5ia 

Hoe-fork,  246a 

Hoe  scythe,  tho,  2(?76. 


Hoeing  between  rows  of  cfops,  3131. 

Hoea,  improvements  in,  2459. 

Hqffman,  A.,  bis  work  on  agriculture^  page  ISSQ. 
A.  D.  1809. 

HqfinanHt  Gli.  Bd.  Frcyherr  von,  his  work  on  agri. 
culture,  page  1219.  A.  D.  1784 

Hogs  of  Buckinghamshire^  778a 

Hog  sties,  2837. 

Holdieh*t  classification  of  weeds,  e305L 

Holditcht  Benjamin,  his  work  on  agriculture,  page 
121a  A.  D.  1825. 

Holland,  climate  of,  425 :  landed  property  of,  406; 
agricnlture  of,  427 ;  field  implements,  bulldinga, 
and  operations  of,  428 :  simple  fleldnte  of,  428L 

HoUandf  Henry,  Esq..  M.  D.,  hia  work  on  agricuU 
ture,  page  1212.  A.  D.  18W. 

Hollow  ncss  in  trees,  to  remedy,  403SL 

Holtt  John,  bis  works  on  agriculture,  page  1210L 
A.  D.  1795. 

Hornet  Francis,  M.  D.,  his  work  on  agriculture, 
page  l'.>(>a  A.  D.  1757. 

HomCf  Henry,  his  work  on  agriculture,  page  1209L 
A.  D.  177& 

Homer,  Henry,  his  works  on  agriculture,  page  X908L 
A.  D.  1766. 

Honey,  Polish,  its  three  classes,  G55. 

Honey.bec,  see  Bee,  7602. 

Honcy-dcw  in  plants,  1695. 

HouJ^  Thomas  Sutton.  I'^q.,  his  work  on  agricul- 
ture, page  IJ12.  A.  1).  lbU5. 

Hoots  of  animals,  IStiX 

Hop,  the,  S&JI ;  varieties  of  the,  6000 ;  soils  for  the, 
emn ;  planting  of  the,  6008 ;  after  culture  of  the, 
6016 ;  dressing  the  plants  of,  6021 ;  taking  the  crop 
of  the,  6U36 ;  protiuce  of  the  crop  of  tne,  6050  ; 
use  of  the,  6a&4;  diseases  of  the,  6056;  substitute 
for  the,  6072. 

Hop,  the  insects  injurious  to  the,  7671. 

Hop  farmers,  7731. 

Hop  flea,  the,  7(>72. 

Hop  louse,  the,  767a  • 

Hop-poles,  setting,  609tv 

Hops,  culture  of,  in  the  reign  of  Henry  VIII.,  217 ; 
culture  of,  in  the  Netherlands,  464:  drying,  61H1 ; 
bagging,  6(H4 ;  duty  on,  6064. 

Horn  as  a  manure,  2249. 

Hornby,  Thomas,  Esq.,  his  work  on  agriculture, 
page  12 la  A.  D.  1815. 

Horned  cattle,  6773^  the  ox  or  bull,  6774 ;  varieties 
of,  6775;  wild  varieties,  6775 ;  bonassus  and  bison, 
6775 ;  varieties  of  the  European  cow,  6776 ;  uritf, 
or  cows  of  Lithuania,  6776 ;  diversity  of  milk  in 
cows,  6777 ;  varieties  of  the  cultivated  ox,  6778; 
long.homed  or  Lancashire  breed,  6779;  short 
horn  or  Dutch  breed,  6780;  Holdemess,  Tees- 
water,  Yorkshire,  Durham,  and  Northumberland 
breeds,  6780  :  middle-homed  breeds  ~.  Dcvons, 
Susscxes,  and  Herefords,  6782;  Devonshire  cattle, 
6783;  Sussex  and  Herefordshire  cattle,  6785; 
polled  or  hornless  cattle,  6786;  Galloway  cattle, 
6786;  Suffolk  duns,  6788;  Ayrshire  cattle,  6789; 
origin  of,  6790 ;  sixe,  6791 ;  shape,  6792 ;  qualities 
of  an  Ayrshire  cow,  6794 ;  Highland  cattle,  6795 ; 
Argyieshire  cattle,  5796;  Fifeshire  cattle,  5798; 
Aberdeenshire  cattle,  6800;  Aldemey  cattle, 
68(J2 ;  Irish  cattle,  6803 ;  wild  cattle,  6^X>4:  habiU 
of,  6805:  calving,  6806 ;- castration  of  the  calf, 
mrii  killing  the  calf,  6808;  criteria  of  a  well 
made  buU,  6809:  criteria  of  excellence  In  neat 
cattle  in  general,  6810 ;  criteria  of  an  ox  well 
adapted  to  labour,  6811 ;  criteria  of  a  beauti/Ul 
cow,  6812;  Culley's  marks  of  a  good  cow,  6813; 
criteria  of^  excellence  as  derived  (torn  coloun 
6814;  criteria  of  age,  6815;  terms  applied  to  dif- 
ferent ages,  6816 ;  natural  duration  of  life  with 
the  bull  and  cow,  6817 ;  breeding,  6818  ;  rearing, 
6827 ;  fattening  calves  by  suckling,  6843 ;  fatten- 
ing cattle,  6852 :  Biooth's  establishment  for  fat- 
tening  cattle  at  Brentford,  6H61 ;  management  of 
cows  kept  for  the  dairy,  6863:  Harley's  dairy 
esUblishment  at  Glasgow,  6882;  the  London 
dairies  of  most  eminence,  6896;  defects  of  the 
London  dairy  establishments,  6907 ;  working  of 
oxen,  6908;  harness  for  labouring  cattle,  6911} 
shoeing  of  oxen,  6913 ;  anatomy  and  physiology 
of  the  bull  and  cow,  6921 ;  diseases,  6938. 

Horns  of  animals,  1859;  the  markings  of  the,  1860; 
colour  of  the,  1861. 

Horns,  and  similar  parts,  composition  and  use  off 
1867, 1868. 

Horse,  the,  6216;  varieties  of.  GSIS;  the  Arabian, 
6219 ;  European  varictici  of,  6220 ;  the  Spanish, 
6221 ;  the  French,  6233;  the  Flemish,  6223;  the 
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Dutch, fiSSi;  the  Oennan, 6885 ;  the  PolUh.  dSSfi; 
the  RuHian,  fi2S7 ;  the  SwedUh,  G8^ ;  British 
varieties  of  uuklle,  esS9 ;  the  racer,  6230 ;  the 
hunter,  6232 ;  the  improred  hackney.  6233 ;  the 
old  English  road,  6S3i ;  the  Irish  road  or  hunter, 
6236 ;  the  British  varieties  of  saddle,  of  more  in- 
ferior  description,  6237 ;  British  varieties  of  war 
or  cavalry,  6^^  ;  varieties  of  draught,  6239 ;  the 
hlack,  6240 ;  the  Cleveland  bays,  ml :  the  Suf. 
folk  punch,  6248:  the  ClydcMiale,  6243:  the 
Welsh.  6244 ;  the  Galloway,  6245 :  snudler  horses 
of  the  Highlands  and  isles  of  Scotland,  6946. 

Horse,  organology  or  exterior  anatomy  of  the,  6847 ; 
organs  of  the  head,  6249 ;  the  ears,  625U :  the 
forehead,  62.51  ;  the  eyes,  6252;  the  face,  6255; 
the  muxzle,  ()257  :  the  lips,  6258;  the  teeth,  6260; 
organs  of  the  neck,  6861 :  organs,  of  the  trunk  or 
carcass,  63165;  the  shoufders,  6266:  the  withers, 
G868 ;  the  breast  or  counter,  H269 ;  the  back,  6270 ; 
the  loins,  6271 ;  the  croup,  6272 ;  the  flank,  6273 ; 
the  belly,  6274;  the  whirlbone,  6275;  the  stifle, 
6276;  the  fore  extremities  or  legs,  6277 ;  the  arm, 
6878 ;  the  knee,  (880 :  the  cannon  or  shank,  6282 ; 
the  pastern  and  fetlock,  6-284;  the  feet,  6286; 
the  hinder  extremities,  6291 ;  colour,  6294;  co. 
lour  as  a  criterion  of  mental  and  personal  qua- 
Hties,62ga 

Horse,  bony  anatomy  or  osseous  structure  of,  6299 ; 
bones  of  the  head,  6300 ;  bones  of  the  face,  6301 ; 
tl«th,  63i>2;  the  trunk,  6306;  the  limlis,  6313; 
general  Ainctions  of  the  bony  skeleton,  6329. 

Horse,  anatomy  and  physiolofhr  of  the  soft  parts  of, 
6333;  appendages  to  bone,  Ki34:  muscles,  6340; 
tendons,  6341 ;  blood.vesscls,  6343 ;  absorbents, 
6352;  nerves,  6353:  glands,  6356;  integuments, 
6357 ;  the  brain,  6366 ;  ears,  6367  ;  the  eye  and  iu 
Mxwndagcs,  6370 ;  nose  and  sense  of  smelling, 
63^9;  the  mouth,  6381 ;  the  tongue,  6383;  sense 
of  tasting,  63^ ;  the  voice,  6387  ;  the  neck,  6389; 
the  chest,  6,-J91 ;  the  heart,  6394 ;  circuUtion  of 
the  blood,  6395  ;  lungs,  6396 ;  respiration.  6397  ; 
the  abdomen,  6396 ;  the  fceul  colt,  6412 ;  the  foot, 
6416. 

Horse,  diseases  of,  6422 :  general  remarks  on  the 
healthy  condition  and  diseased  state  of,  6423 ;  in. 
flammatory  dii>cascs  of,  6426;  diseases  of  the 
bead,  6438;  diseases  of  the  neck,  6449;  diseases 
of  the  chest,  6162 ;  diseases  of  the  skin,  64^7 ; 
diseases  of  the  extremities,  6497 ;  diseases  of  the 
feet,  6517. 

Horse,  veterinary  operations  on,  6530:  treatment 
of  wounds,  6531 ;  giving  balls,  6532 ;  giving 
drinks,  6533;  fomentations  and  poultices,  6534 ; 
setons,  6537;  rowels,  6538;  bHstering,  6539; 
firing,  6542;  clvstering.  6543:  phvsickinr,  6544; 
castration,  nlckmg,  docking,  &c.,  6546;  bleeding, 
6547. 

Horse.    Veterinary  pharmacopoeia,  6548. 

Horse.  Shoeing,  b594 ;  improved  shoe  for  general 
use,  6595 ;  injurious  efllbcts  of  bad  shoeing,  6596 ; 
improved  shoe  on  the  present  plan,  6598 ;  to  pre- 
pare  the  foot  for  the  application  of  the  shoe,  6n99 ; 
shoes  for  the  hind  feet,  6600 ;  the  bar  shoe,  6601 ; 
the  hunting  shoe,  6602;  the  racing  shoe,  6603; 
grass  shoes.  6604 ;  ft-ost  shoes,  6605 ;  high  calkins, 
6606:  shoeing  of  diseased  feet,  6607;  oorse  pat- 
tens,  660a 

Horse,  criteria  of  the  qualities  of,  for  various  pur. 
poses,  6609;  of  acUon,  6611 ;  of  hardihood,  6612  ; 
of  spirit,  6613;  of  a  race-horsc,  6614 ;  of  a  hunter, 
6615;  of  a  hackney,  6616;  of  a  cavalry  horse, 
6617 ;  of  road  horses  for  quick  draught,  6618 ;  of 
•  dray-horse,  6619  ;  of  a  waggon  horse,  6620 ;  of 
a  horse  peculiarlv  adapted  to  the  labours  of  agri. 
culture,  6621 ;  of  a  horse's  age,  6625. 

Horse,  breeding  of,  6629 ;  choosing  the  parents, 
6631  ;  properties  required  in  a  breeding  mare, 
6632;  age  proper  for  breeding,  6634;  season  for 
the  generative  process,  6636 ;  to  bring  a  mare  in 
season,  6639 ;  treatment  of  a  pregnant  mare,  6640. 

Horse,  rearing  of,  6644 ;  treatment  of  the  mare  till 
she  has  weaned  her  foal,  6645;  treatment  of 
weaned  foals,  6647 ;  time  for  gelding  colts,  6650. 

Horse,  training  of,flS53;  directive  language  used 
to,  6654 ;  of  saddle  horses,  6656 ;  backing,  6657  ; 
teaching  the  different  movements  of  walking, 
trotting,  galloping,  and  ambling.  6658 ;  of  coacdh 
horses,  6668 ;  of  cart  and  plough  horsa.  eb^O. 

HorseHorsemanship,  6671 ;  manege  ndlng,  6672  : 
the  art  of  proper  riding,  6673;  "^^^  jj^  curb 

.  bridle,  6674 ;  list  form  &  saddle,  6675 ;  to  mount 
with  ease  and  safety,  6676 ;  a  «'*^'J*  */^*  PJ^K*" 
wat,  6677  i  to  sit  a  vicious  horse,  6678;  to  manage 


an  unruly  hone, 0679;  advantage  of  span,  tiRSO; 
what  should  l^e  done  previously  to  mosantii^, 
6681 ;  dismounting^  6682;  the  jockey  mode  of 
riding.  66S3L 
Hone,  feeding  of.  6684;  food  of  Britbh  home,  6G85 1 
hay,  6686;  grain,  6687;  pulse,  6683;  roots,  6^89: 
mixtures,  6690 ;  cooked  food,  6691 ;  quantity  of 
food,  66S2;  a  horse  in  foU  work,  66^;  watcnof. 

Horse,  stabUng  and  grooming,  6697 ;  the  stable, 
6698 ;  fonn  of  the  rack  and  manger,  6708 ;  stalls, 
6703:  litter,  6705 ;  clothing,  671X7;  grooming  or 
dressing.  fflVS ;  the  curry.comb,  6709 ;  care  of  the 
legs  and  feet,  6710 ;  care  of  the  Auniture  and 
trappings,  6711 ;  exercising,  6712. 

Horse,  management  and  working  of.  6714;  ma. 
naging  and  working  race-horses,  67 U ;  treatment 
of  a  racehorse  in  low  flesh,  6716;  treatment  ct, 
in  good  flesh  and  spirits,  6717 ;  choice  of  a  rider, 
6718 ;  whipping  the  horse.  6719 ;  running  on  level 
smooth  ground,  6780;  riding  up  hiU,  6721 ;  after 
management,  6723 ;  treatment  when  the  race  is 
over,  6724 ;  managing  and  working  of  the  hunter, 
6725;  physicking  of  hunters,  C728;  working  and 
managmg  of  hackneys  or  riding  horses,  6723; 
working  and  managing  horses  in  curricles,  6741 ; 
working  and  managing  cart  and  waggon  horses. 

Horse  of  Arabia,  886  20u7  ;  of  India,  805& 
Horses,  breed  of,  in  tlic  time  of  Elisabeth,  fiS7: 

breeding  of,  in  the  Ume  of  Henry  VllL,  818;  of 

the  Cape  of  Good  Hope,  1130 ;  draught,  of  aydes. 

dale,  7842 :  description  of,  required  by  the  (armer, 

4833;  of  Egypt,  1086;  of  Galloway,  7840 ;  of  the 

Hebrides,  78^9 ;   the  Hungarian,  634 ;    the  La. 

narkshire,  7842 ;  of  Leicestershire,  7798 ;  of  Perth. 

shire,  7849;  labour  of,  in  a  day,  3238 ;  large,  for 

farmers,  Davis's  objections   to,  4834;  laws  for 

turning,  to  grass  in  Scotland  during  the  16th  ccn. 

tury,  £& 
Horse-hoe  and  drill-plough,  Wilkie's,  2668. 
Horse. hoe  and  harrow,  Amos's  expanding,  8671 
Horse-boe  for  turnips,  5404. 
Horse>hoeinK;3264i 
Horschoes,  2665 ;  the  only  essential,  8677 :  Weir's 

expanding,  2669;   Blaikie's  inverted,  2670;  the 

Scotch,  2671;   the  Northumberland,  2672;   and 

drill.harrow,    WUkie's,  £666;    Finlayson's    self. 

cleaning,  2667. 
Horse-rake,  the  common  or  Norfolk,  8781 
Horse-raking,  3271. 
Horse  roads,  i^&X. 

Hortus  Britinnicus,  the,  of  1829, 1898. 
Hot  water,  incubation  of  chickens  by.  7461 
Hottentots,  huts  of  the  unimproved,  1 135 ;  cattle  of 

the.  113& 
HoyghtoHf  John,  F.  R.  S.,  his  work  on  agrinilture, 

page  1207.  A.  D.  1681. 
Hours  of  consecutive  labour  to  which  animals  are 

subjected,  3237. 
House-cricket,  7691. 
Housekeeping,  hints  respecting,  4988. 
Housing  crops,  3290. 
Huber,  Francis,  his  work  on  agriculture,  page  1880l 

A-  D.  1796. 
Huber,  M.,  his  work  on  agriculture,  page  1S80L  A.D. 

1825. 
Huber,  P.,  his  works  on  agriculture,  pagelSSa  A.D. 

1801. 
Hummeling  barlev,  cheap  method  ofL  87991 
Hummeling  machme.  Mitchell's,  8797. 
Hummeling  mashes,  hand,  2800. 
Hunger,  the  cause  of,  and  means  of  allaying,  19G1 
Uunt^  Charles  Henry,  Esq.,  his  work  on  agriculture, 

page  1212.  A,  D.  1810. 
Huntrr,  -i— —  .-^  M.D.,  F.  R  &,  L,  and  E,  hU 

KorM  iJii  apiLUL lure,  page  1209.  A.D.  1770. 
Hunting  anil  liehtni^  as  the  only  means  of  subsist- 

enccj  ycfjg:rsiihic^[l  extension  of,  1257. 
HunliiigdonBhirc^T  ^tttisticsof,  7785. 
Hurillef,  5CHri  ;,  orruLrtiental  wooden, 3047 ;  iron, 3048. 
Hu nil  1111*  ot!f  rlovM  crops.  6561. 
H[        '    ^   n  H.-^iTtiste,  his  works  on  agrictilture, 

A.  1>.  1791 
H  i- 

H  '  I  anirmili,  1919L 

H  ,  utc.  of  the,  2419:  Professor  Leslie's, 

aU!eUyacd,a488i  the  hair,  S4S1 


1, 
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Iceland,  rural  economy  of,  566. 
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II  Fattore  di  Gampagna.  Anon,  page  1828.  A.D.188& 

dflui  ■  ■  I".  .  •-  -  ,  i!  •  ■  .  ■  f  .  ■,  i"  .  %'i  ;  ■.■,.; 
and  tiiaiiflguig  ^l^■^l^;^'|  VLIi^-.  '■^A**:  nf  huflh^LJilrj- 
among  the  Anglo-Hnxoiw,  a03;  Attct  the  Normiirt 

U^,  i^i5(J ;    thr  onl/  ctcnhai,  HG&i ;    tiJ%f>,  of 

Imprcpiahoii,  in  bitdi,  ^^S  j  in  £ihci  and  repUliCf) 

ISTtJ  i  In  Inwcts,  1^. 
Jinprcenatioji  of  tne  i»d,  13^  ^  dian^o  contcquftit 

Improvf^ine^tiUr  enecMtion  of|  4300;  gteneral  i:mliani 

respecting  the,  4^]€. 
tncUions  in  treiu^  167^ 

Independence  the  grand  oJp^ect  of  labouTt  7957, 
1hd3£oth4^  fineftC  dI  i^egfUblei  blue  for  djein^r  1115. 
Indigo  pUnt^  ttie,  in  Hmduitiinj  &U& 
TniiigD  of  the  We»t  Indie*,  1?J4. 
IntiorMcenccof  ptanti,  I3'J5. 
lAvectA,  injurious  to  agricujtnpp,  7G43  j  ptiJTiiobg? 

oil  7fi44 :  amngemi^nt  or  clajiiftcation  af^  7^541; 

Maniiibulfct«,7tiS2iTrii.h^era,7ei'ii;i  Hymen  fip- 

terst7(i^j  t:olc^[HerB,  Tbiii:  OrtliAiHtr,%,  7tK>i  i 

Ntuit^ptera,  76*^ »    HauiteU&tj^  7(i!i3t    Lepid6p. 

tera^7«i53^  Dipteta^  7ti5J  ^   A'ptcra.,  165^;   He. 

tnlpleraj  7643  j  HQTii6i»(era»  7rj5.i 
InitfCti  iiijuriouji.  t,a  live  itock,  7'i^;  to  the  horsf, 

lGit\l  to  horned  caltJe,  7fii7  :  to  ihepp»V658i  to 

Insect*  ii^unoiis  to  tcgdiblei,  7SG(I ;  to  wljeatf  7G61 ; 
to  ryCf  76S£j  to  barley,  766:3^  to  oati,  l^'ti^  to 
peai^  7iifi5j  to  liesiia,  7<wBi  to  turtiipd,  7iki7  j  to 
bopt(  7^1  J  ta  clover,  fSiS  ^  to  putum,  7'T74} ;  to 
cabbagu  and  uUicr  esculent  vegietablcs,  7(j7£^  ;  to 
fruLt  treci,  Ifm  j  to  {)lanUTh»iH.  7i>BL 

ImecU  injuriQua  to  Iboil,  cktbiug,  ^cl,  7i^9;  tbi" 
CAGk..roaeh,  73!>Q|  the  houie.crif:Jtetj  7ijI^I  \  the 
bacon-grub,  "tWZ. 

Insecitj  ijipi^rationi  for  lubduing,  7'Bt'j:  preventi'^e 
operiitions,  7&fGi  pnlliiitive  aperationK,  7ba7  j  by 
f?nticFmenL,^7&^  j  the  turnip  net,  7eayi  the  Jime^ 
dudior,  TVCkJ  ;  among  A  grALn,  7701  i  hand-plcJtin^, 
770i!i  catching  th^  iKrft-ct  i)i4ect,77U3L 

Insei^ti  itiiuriuui  to  trceti  to  desitroj^  4077. 

In^tinet  of  plants,  ItrU^i'. 

Iji^WurnefiLi,  e^asenttat^  of  Labour,  SitStSt ;  the  only 
euentlAl  »cienti}ic,  ^21  ^  scientific,  Si^;  lued  In 
BgrtcuJtuTe,  the,  £471 

IntegumenLB  of  the  teKni  ofpUnta,  1341. 

Interest  the  grand  muver  di  animali,  ^EUOS'. 

IntroflUBceiitioa  of  nourj^Hhmeut  by  plaqti,  15^ 

InvLTkcitliing  Club,  th^  7S4S. 

Invemesf-jhire,  itatuticf  of,  7S57^ 

Iodine  hi  *|icingP|  IB^ 

Ipecacuana  plant,  the  true,  1£J4l 

Irehind,  itate  DfagrlcuJtLirc  m.  807 ;  during  the  13tb, 
14th,  finii  15th  centurteflp  hW  i  In  the  reign  of 
Jamei  I.,  »(J9;  after  the  rebeJUon  of  Ify^lj  81^; 
In  tht  beginning  of  the  preitent  century,  Bla  j  clu 
mate  oft^Jb;  territorial  lurface  of,  817  ^  ih>iI  cif^ 
BI8  ;  the  bop  of,  819;  lalidi^  property  in,  «il ; 
eircLJinjitanceB  In  favour  of,  S^;  kiiwa  in,  ft£3 ; 
farming  in,  ^2i ;  rent  of  land  in,  Srb  ^  the  nii>e 
agricuUural  divtrittt  of,  02G^  agricutturdl  Implt^^ 
inents  and  operationi  of,  Ei^l ;  princi^nt  grain  of, 
BJ7  'j  the  iipotatoei  of,  S^^S  i  inuigtnoLi!^  gr^Jtef  of, 
B3i) ;  dallies  of,  t^t  ^  cauie  of  the  depresiicd  jt4te 
of  agriiiilture  m,  ^'2  ;  TOnditJ^ri  of  Uie  Labourers 
of,  H44;  contradictory  irlrL^uimiancci  of,  fvtij  ^  ivt- 
tem  of  uiideir.k-itJtiB  landa  in,  847  ;  the  titlici  in, 
S43;  fertility  of,  tUki ;  prtigreu  of  agriculture  In. 
B57j  eenumi  vifw  of,  iSe^ 

Iron  inauin^idj,  1L<3J. 

Irrigating  a  meadow  from  both  sidej  of  a  river,  +438  i 
an  irregular  lurface  I'ram  one  Aide  of  a  river, 
44'Sa. 

Irrigaljon,  43§] ;  frntlquitji  of,  43S*S  j  theory  of^  43&!i ; 
implement  tnade  uje  of  Jt>j  i^}[yi:  of  arable  lands^ 
wajj  artifiriaj,  441i9;  in  Caiobridgeihire,  778ijl 

Irrigation,  neees«ity  &f,  £2^j  furfaoe^  %2Mi  iub- 
tprTaiiraUi,  S^m;  rationile  ^y  2218  j  by  muva. 
ter,  4445  ;  CXpenie  of,  4446 ;  ot^Jectiiifli  ti^  4447  i 
the  principal  impedimet^U  to,  4448  j  the  form- 
al ioti  aiiid  arrangement  of  Aurf4ce«  for,  •HVJ  j 
PartinirCiirA  o^^inion  on,  ~ijlii2  j  lubterraoeoufr, 
44fll  i  in  Jlriiiiin,  HOi  i  teruis  made  use  of  in, 
•  WH  J  a  very  complete  esiample  of,  4440  i  in  Wilt- 
ihtTe,7ai7. 

Irntibility  of  p3ant»,  VW. 

liland]  a  float  Lti^:  one,  1  ISiX 

Italy,  agiieulturc  of,  during  the  middle  ag€4,  180^ 
chioair  (if|  lil4  i  iiulace  04  iQu  ^  Kill  of,  JCu  j  iti^ 


tive  productiont  ci,  167;  pwicut  stale  of  agrlcat 

turc  IP,  ^0  i  WTiten  eoi,  S6L 


Jiiekall,  the,  of  Hinduetanj  918. 

Jacob't  pinion  at  the  fami  at  MoegeUn,  568  j  of  tbo 

agriculture  of  Saxony,  B19L 
Jamaica,  dcfcriptlon  of,  1199;  landed  pnpertyfn, 

IStJO;  ae;ricultural  operattaoa  oi;  1810 ;  africultu. 

ral  productioni   of,   till ;  the  clOTen  ot,  IJBSj 

vermin  of,  lS:i!4. 
Ja|:ian^  eUmate  and  surfufe  ot,  956:  toil  of,  957; 

agricultuTT  in,  9^  ;  hve  itock  0^  950. 
JavA,  agriculture  of,  ^i  ^  landed  property  in,  941 ; 

cTopi  raii^  by  U^e  f^riDcr  for  home  conaumpcion 

in,  9i£  ^  cropfl  rai»ed  hy  the  cdlonicts  of,  948; 

Hve  Itock  of,  944 ;  impLementt  and  inatruments 

of,  9*5 ;  the  poi«on  tree  of,  946 ;  roada  of,  947. 
Ji^nines,  James,  Eiq.,  bU  work  OD  agriculUir^ 

page  1214.    A.  D.  ism 
Jeraej',  stat^itici  Df^7}^27. 
Jevs  agriculture  of  the,  13. 
Jv^mon^  Cuthltcrt  William.    F.  L,  and  R  &,  hit 

work  on  atricuUure,  pNi^  1813.  A.  D.  l99iX 
Johnttont,  John,    hia  work  on  asriculture,  pase 

1211.  A.  D.  J 797. 
JolntJ',  the  trui^,  of  th{>  bonea  of  animala,  1890. 
Jvttfj'i  kiln-drying  apparatus,  8532. 
Juuttial  d' Agriculture,  &c,  dei  Pays-Baa,  fta  Anon. 

page  121a  A.  a  I»l4]— issa 
Journal  de  la  Sod^t^  il'Afronomie  piatiquek  && 

A  nan.  page  1£19L  A.  D.  iSml 
JounieyTDan  agrkniUurlft,  771& 
Juan  Femande%  t3le  island  of,  184d  . 
Juice,  the  proper,  of  plania,  I486. 
Juice^  proper,  dcaccnt  of  the,  in  plants,  1561. 
Juicei,  HuK  of,  In  plants,  Iti99. 
Juici'^S  vegetable,  circulation  of,  1579L 
Juneti^iiu,  luotiotiicsa,  of  the  bones  of  animalt. 


Kaimei,  Lmd,  hia  denDrtpUon  of  the    toiantry  of 

Scotland,  791. 
Keeping  orchard  fruit,  4l€l 
AV//A,  George  Skeene,  D.D.,  his  work  00  asriciil. 

lure,  page  T^ IS.  A.  D.  ISll. 
Kelp  in  the  Hebrides^  73JJ9;  manufkcture  of,  6I88L 
KfTmaly^  Ijewia,   I^.,  hii  works  on  agriculture 

page  h:4.  A.  u  im. 
Kmf,   Nathaniel,  his  worka  on  agriculture  page 

lao,  A.  D.  1775 
Kent,at«tl#liC!»of,  778(1 
Kentiih  or  HerefonUhlre  wheel,  8631. 
Ju:rr,  Hube^rt,  F  EL  and  A  Sa.,  his  work  on  agri- 
culture, p^gv!  1212.  A.  a  1809L 
Kerry,  Btatlali<^  of,  7JJai. 
Kid^vybean,  the,  SSfTT- 
Kildare,  stalisticj  of,  ISSR. 
Kilkenny^  ftUtiiittCA  of,  7MJ. 
Killiug  an  i  mall,  c&ixt  of  (he  mode  of,   on  their 

aeih,  SUSS;  theJewiah  modes  of,  9096 :   prepar. 

a  lion  before,  ^m. 
Kiln-drying  oata  and  other  ecvns  in  the  straw, 

ai4SL 

Kinrardineshire,  rtatiatjci  of,  7851. 

King'i  county,  statitHr*  of  the,  7889. 

Kinr>Dii«-!i.luri\atatiatici  of,  784/. 

Kircudhriyhtihire,  atatidtici:  ot,  7840L 

KirJtjhiiritkj  ti.,  hid  work  on  agrtcultur^  pAge 
ISlL  A.  I).  U!^ 

Kirivawt  Richard,  LL.  D.,  &C..  hia  work  on  agri- 
culture, |(age  1^11.  A.  D.  179& 

Kitchen.gardL'n,  8^1 1  a 

KleUie  Schrinen  zur  ttadt  und  Landwirthschaft, 
&g.  fitc     AnoiL  page  IS^lg.  A.  D.  1791. 

Kiutpp,  J.  L,  Esq.  t\  L.  and  A.  SSL,  liis  work  on 
agncultuie,  i)#ge  1212.  A.  D.  1804^ 

Kitighf,  George,  hit  sytU'ta  of  paring  roads,  S79(X 

Knif;Ai*t  Opinion  reapcctiiig  uiaer-making,  4189L 

Knotlwall  fjurmtiry,  4iE^. 

Kuowledge,  utility  of,  7935^ 

Kitpit  M.,  hit  work  on  agriculture,  page  1880.  A.  IX 

KraatZy  {Suiltaume,  hti  woirkon  agriculture  pege 

liM).  A.  D.  17!J7. 
Krumi^^  J.  o.,  hia  work  on  agrlculturew  page  181ft 

A.  U  1773. 
Kylaoderie,  the,  511, 
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LabdairaiB,  1160. 

Labour,  turn  amngcnent  of,  4910 ;  nilM  for  tbc^ 

labour,  the  rate  oC  tfOSc 

Labourers  of  IrdaDd,  coodltioQ  d,  844 

laboorcrt  on  a  Jamaica  mifar  Mtala^  IflOl 

Laboux«n»p«apotalifortbewclU>elBto<;  798i. 

Labooren  raquired  on  a  Iknp,  4877. 

Lac,14ea 

Laeotte,  hit  work  oo  agrieultiuc^  paf«  1217.  A.  D. 

180L 
Ladder,  tbe  comnoii,  259BL 
Ladici*  nantle,  tbeooKUBon  and  alpina,  564S. 
JLMteor,  at  Knr^in  Yorkshire,  bia  work  oo  agri. 


Lawmadhu,  Augu^  6«^ielmcs  hit  work  on  agrl* 


best  mode  of  cultiTatin 


culture.  Mge  Ifloa  A.  D.  I7G4. 
LadroMldei,  the,  1057. 
LmUM«,  CleoMot,  bis  works  oa  afrieoitore^  page 

K15.  A.  D.  1762. 
I  ^l>"*ii  Bartbelengrda^  his  work  on  afrftnittnre^ 

iSSL^  Ude^  his  work  on  agricuttiiic,  page  ISlflL 

JLD.  188L 
Lakes,  MCbod  of  dninta«,487& 
La]na,798& 

^?S^JT&.  Si;  ■"•  "*  -  •«*-^ 

Lanubing^  early,  how  to  promote,  aOBft 
IrfMw^MMs,  Makshcrbes,  ChrMen  OuilUune,  bk 

work  on  agriculture,  jpage  1S17.  A.  D.  1791. 
as,  Auguato  diwlielmo^ 
,  page  fiSS.  A.  a  1811. 
Lanarkshire,  statistics  o^  784S. 
Lancashire,  statistics  o(:  7818. 
Land,  extent  of,  suitable  for  a  fhrm,  4781. 

•      *  nt  of,  by  water,  488a 

diTiding,  3907}  new.warped,  the 
,  the  practice  of 

inclosing,  ongm  oi,  xii ;  price  o^  among  the 

Romans,  109:  rent  oi;  4780 ;  In  Scotland,  47S6 ; 

In  En^aB^4797 ;  In  a  state  of  ottHute,  iBprore- 

ment  oi,  4o68L 
Land-agent,  775S. 
Landed  property  in  Egypt,  1& 
Land-guard  of  loose  stones,  4308L 
Land-measurer,  the,  7747. 
Land-reeve,  46S8. 
Land-steward,  46Sa  77S0 }  his  place  of  bosUiesa, 

464S. 
Land-stewmrdshin,  general  prindpies  Of  busineai  le. 

latlvely  to,  46591  •  "^       "^ 

Land-surveyor,  464S,  775a 
Land-valuer,  775fiL 

Lands,  changing  the  condition  of,  as  to  solar  in- 
fluence, 8214;  sheltering,  2215;  shading.  S815; 

commonable,  9476:  general  principles  of  appro- 

prUting  and  dividing,  MtWl 
Lands,  wastes  improfvcnent  of,  451S. 
Landescki,    his  work  on  ag^cultur^  page  ISSS. 

A.  D.  1817. 
Lanes,  9S3S. 
Langton,  Mr.,  his  process  of  seasoning  timber, 

406a 
Laos,  description  of  the  kingdom  of,  9BI. 
Laplanders' cottages,  694. 
Lark,  the,  7568. 
LatUtprie,  Charles  Phitfbert  de,  his  works  oo  agri. 

culture  page  1817.  A.  D.  1799. 
Lmttri,  rtoposto,   his  work  on  agriculture,  page 

1821.  A.iri79a 
Latch  for  ornamental  gates,  8080 ;  the  reverted, 

for  gates,  3091. 
Latkrop,  E.  L.,  Esi].,  his  work  oo  agriculture,  page 

1883.  A.  D.  1889L 
Laurence,  Edward,  his  woriE  oo  agriculture,  page 
1807.  A.  D.  1717 


Lavender,  culture  oL  6179L 
encc,  John,  ILA.,  ' 
( 1807.  A.  Di  17861 


XauTTOMr,  John,  iLA.,  his  work  on  agriculture. 


LawreHce,  John,  his  worics  on  agriculture,  page 

12JLA.D.  179a 
Laws,  Anglo.Saxca,  respecting  cattle,  19a 
Laws  of  pasturage  among  the  ancient  Welsh,  197. 
LatetoH,  John,  bis  work  oo  agriculture,  pag«  1211. 

A.D.  1787.  ^    , 

Layers,  annual,  of  perennials,  1573;  concentric  lig. 

neous,  of  plants,  structure  of;  1973—1876 :  di^erg. 

ent  ligneous,  oTDlants,  1376;  cortical,  of  pUnta, 

Laying  out  S^landed  estatea,  94G7. 
Lead  ninet  In  Dumfriesshire,  7839. 


Leai;iUlofthe,1718L 

Leaforapbuit,13ia 

Leaf-coUecttog  maehlnck  Snowdn'k,  278a 

Leafstalk  of  plants,  ISO. 

Leases  in  Iretand,  88S. 

Leases  of  forms,  4677:  rents  and  covenants  of,  46881 

Leaning,  the  action  o^  in  animals,  1905i 

LeMam,   Isaac,  his  work  on  agriculture,  page 

12ia  ilD.  ink 
Leaves  of  ptonts,  anomalies  in  the^  16Q6i 
Leaves,  reproduction  of,  when  ii^ured,  1681. 
Le  Brhe,  his  work  on  agriculture,  page  12ia 

A.nneBi 

Lebroeq,  PhiUpw  M.  A.,  his  work  on  agriculture,  page 

IsStt  A.a"79a 
Leech,  thO905 ;  the  medicinal,  76S0 ;  food  of,  7681  s 

uf*»  of,  7wL 
Lif''ntf.  J  !>.,  Esq,,  btt  work ou  agiriculturc^ page 

I;!N     A.  D   Jfe*. 
L(  viiit'rD  ni4hLiractur«  of  ^^esl(  UTiv,  5069L 
lAvhoru  pliit,  to  Uniihl'Ci  with  the  cuims  of  grtel* 

,V .  t  rfi. 

Lc-'ri',  hi!  work  on  ftfrriculEiirc,  p«j^  12181  A.D.188SL 
L4-|L'Ljiimf  the  ruUtvuted,  f  It^l 
L<  i.  I  stir*hlTt,  fUlLitks  of,  77t<i 

hi  .'it I rii,  r.tAf iiitirK  of^  VfHiS.. 

LiLiul,  tiir,  iiii^'Sl^  ioU  for,S£33i  prnloM oi; 5884 ; 

Lrpinoit,  M.  EL  R  Ac,  hLi  worlc  on  a^kulture, page 

Lrn^vcf,  hl^u--v  ,,!!  *LTTl,■■MU^,^^^  r.-ipp  iJML  A.D. 

mc 

Leibrot-deJa.  Feriane,  Louis,  his  work  on  agricuU 

ture,  page  1815.  A.  D.  1768L 
L'Eeangde  la.Salie,  Simon  Pbilibert  de,  his  work 

on  agriculture,  page  181&  A.D.  17G8L 
Ltffrllfer,  his  work  on  agriculture,  page  1814.  A.D. 

1608. 
Letters  and  papers  on  agriculture,  pbmiing,  ftc. 

Anon,  page  180a  A.D.  1777— X8ia 
Letting  forms,  467L 
Lettuce,  the  common  Cos,  5513. 
Leucka,  Char.,  his  work  on  agricoltnre,  page  129a 

A.D.  18S& 
Level,  the,  2497;  Parker's,  9108;  the  commooj 

9199:  the  water,  2500;  the  American  or  triangu- 
lar, 2601;  the  square^  2502;  used  hi  irrigation, 

499& 
Levelling,  380a 
Levelling  harrow,  2781. 
Levelling  naachine,  the  Flemish,  fi79a 
LeveUing  sUflT,  the,  8504. 
Lever,  the.  044fiL 
Ley,  Charles,  his  work  on  agriculture^  page  12ia 

a!  D.  1787. 
Library  of  UseAil  Knowledge,  Fanner*s  Serieii 

Anon,  page  1214l  A.  D.  1830. 
Licence  of  nvers,  43S9. 
Lichtees,  utility  of  the,  1334. 
LichterveUe,  J.  F.  de,  his  work  on  agriculture,  page 

7905. 
Life  of  animals,  term  of  the,  1990;  drcumstancei 

1 •--•t;^  the,  199L 

Li  I 

LI  I  I  he  bones,  1891. 

Li         I      i>  his  works  on  agriculture^  pagel21& 

'A.  u.  i:o:>. 
Llfchi,  dti  kifii^iienclng  agriculture,  1859;  influence 

cif.  Km  the  viitd  principle  of  vegeUbles,  1658— 1768 : 

n^uiaiiDTi  of,  for  plants,  1889;  the  nature  o( 

S3ft5 
LightniTijr,  tuMue  of;  2306;  eifoctt  of,  on  trees,  to 

U  L1  ^^  1 1 ,1  tU  h  u  te  of  Lord  Stefford,  77S5. 
Llifn',  1*  ;i  IT  loure,  8884;  eflfcct  of,  on  wheat  crops, 
»l  principles  for  applying,  8290 ;  pro- 

__^  li:iiiijntetion,  2891;   phosphate  of,  as  a 

manure,  2908L 
Lime  n  animals,  193a 
Lime,  burning,  in  heaps,  3868.  SBfTtt 
Lim^  and  its  management  as  a  man\ure^  467a 
Lime  tai  ptents,  150& 
Ume,  use  of,  hi  CMna,  1004. 
Lime-duster,  the,  T70a         _     ^_  ^       «, 

LhneJdln,  Booker's,  3863 ;  the  Menteatb  or  aose. 


bum,  3864 ;  Heathom's,  8868  i  a  Yorkshire,  3B69. 
Limerick,  stetistics  of,  7879. 
limestone,  as  a  manure,  8892;  magnesian,  as  a 

manure,8894;  test  of  magnesia  In,  a95 ;  i 
^"      8808.3871. 


Ukm  rad  ptammct  nygnmieter i  vBSm 
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Line  and  reel,  the,  2492. 

Line  and  reel  used  hi  irrigation,  i391 

Lines,  to  lay  out,  on  lands,  3310. 

LinUthgowfthire.    See  West  Lothian,  781& 

Linseed-cake,  as  a  manure,  2S9f)L 

Liquorice,  the,  6174;  soil  for.  6175. 

XMe.  Edward,  Esq.,  his  work  on  agriculture,  page 

laoa  A.  D.  1757. 
"Utter t  Martin,  M.D.  his  work  on  agriculture,  page 

\m.  A.  D.  l68aL 
literature  of  English  agriculture  flrom  the  rero. 

lution,  801. 
LiUte.  John,  his  work  on  agriculture,  page  1215. 

A.  D.  1815. 
Live  stock,  choice  of,  for  the  purposes  of  breeding 

or  feeding,  4635. 
Lire  stock  of  Moldavia  and  Wallachia,  76a 
Live  stock  required  for  labour,  4888. 
Live  stock  of  British  agriculture,  improvement  of 

the,  786.  

liver,  to  promote  the  growth  of,  in  geese,  9067. 
I./iw^Cav.  his  work  on  agriculture,  page  128L  A.  D. 

Loango,  1107. 

Lochleven,  7846. 

Lodges,  agricultural,  7910L 

Lombardy,  climate  of,  262  j  soil  of,  263;  lands  and 

landed  property,  965,  266 ;  irrigation  of,  267 ;  im- 

plements  and  operations  of  agriculture  in,  268 ; 

cattle  of,  269;  dairies  of,  270 :  sheep  of,  271 ;  ro- 

tatlons  of  crops  in,  272;  heroage  crops  in,  273; 

trees  grown  by  the  fkrmer  in,  27i. 
Londonderry,  husbandry  oU  811 ;  statistici  oi;  789SL 
Longford,  statistics  of,  7874 
L«oochoo  Islands,  description  of  the.  1032L 
Lotanat  Matteq,  tiis  work  on  agriculture,  page  1222. 

A.ai81t 
Jjmdom**  Encydopadie  des  Landswirtsch&ft.  Anon. 

page  1220.  A.  D.  1896. 
Loudim*»  H6rtus  Britiinnicus,  plants  enumerated 

in,  1795. 
LoudOH,  John  CUudius,  F.L.,  6.,  Z.,and  H.&,  his 

works  on  agriculture,  page  1212.  A.D.  1811. 
Lottth.  sutisUcs  of,  78751 
Ltnot  David,  Esq.,  his  work  on  agriculture^  page 

1213.  A.  D.  182a 
Low's  machine  for  raising  large  stones,  28ia 
iMCCoek,  John,  his  works  on  agriculture,  page  1212. 

A.  D.  ISOSl 
Lucem,  5574 ;  varieties,  5576 ;  soli  for,  5579 ;  climate 

fbr,fiSBl;  sowing,  5582;  transplanting  of,  5585  ; 

after  culture  of,  55S6 ;  top^ressings  for,  5588 ; 

taking  the  crop  of,  5589:  application  of,  6590; 

produce  of,  5591:   nutritive  product  of,  5592; 

saving  the  seed  of;  5393;  diseases  of,  5591 
LUdert,  Ph.  E.,  his  work  on  agriculture,  page  1219. 

A.  D.  176& 
LstOiVi,  Ch.  J.  M.,  his  work  on  agriculture,  page 

12ia  A.  D.  180& 
Lumbert's  mole-plough  machinery,  2644. 
Lupine,  the  white.  588a 
Lure,  the,  of  the  Swedish  shepherd,  68& 
XycopodinesB,  13Sa 
Xyoopbdium  CGvnplanfitum  as  a  dye,  6961 


WAdam*^  opinion  respecting  the  breadth  of  wheels 

for  roads,  3735 ;  system  of  repairing  roads,  3763 ; 

theory  and  practice  of  road-making,  3581. 
Machine,  Chinese,  for  pounding  seeds,  995. 
Machine  for  reaping  beans,  Gladstone's,  2740 ;  for 

reaping  the  heads  of  clover,  2741 ;  for  mowing 

clover  hay,  2742L 
Machine  for  chopping  cabbage,  Newton^s,  5506. 

Machinery    I,J<«*l«<«r*  <■  mnl^k.nlniitrh.  Qfii4. 

Machines  /or 


Machinery,  Lumbert's  molcplough,  2644. 

Machines  for  Uylng  land  level.  27ia  

Uaeiroiu,  Colonel,  his  system  of  paving  roads,  372L 


Mackerel  fishery,  3S7a 

afadh'nftwA,  Borland,  his  work  on  agriculture,  page 

1207.  A.  D.  1729. 
MaephaiL  James,  his  work  on  agriculture,  page  121a 

A.  D.  1796. 
iietcwUlianu  Robert,  Esq.,  his  work  on  agriculture, 

page  1213L  A.  D.  181& 
Madagascar,  island  of,  1141. 
Madder,  5949;   soils   fbr,  5960;   phuiting,  5953; 

afterculture  of,  5955;  taking  the  crop  of,  5956; 

drying  the  roots  of,  5957 ;  produce  firom  the  root, 

6968 ;  use  of,  5960 :  collecting  the  seed  oL  5961 ;  dis. 

eases  Ot,  99GSt ;  culture  of,  in  the  Netherlands,  486. 
Madeira  cider,  recipe  for  making,  4135. 


Madeira,  Uland  of,  1147  j  lands  of,  1148 ;  live  stock 

of,  1151;  ihiitsof,  li58L 
Magnesia,  as  a  manure  2304 ;  in  animals,  1931 ;  in 

limestone,  test  of,  2295;  in  plants,  1505l 
Maidenhair  tree,  the,  in  China,  981. 
Main,  J.,  his  works  on  agriculture,  page  121k  A.  D. 

Main,  upper'slde  of  a,  44fifc 

Maiae,  dl49;  as  a  bread  com,  5150:  varieties  of, 

5151 ;  soil  and  cUmate  for,  5152:  culture  of,  5153 ; 

sowing,  5155 ;  mode  of  planting  In  America,  5156 ; 

transplanting,  5157  j  afterculture  of,  5158 ;  top. 

Sng  the  plants  of;  5159 ;  harvesting,  5160 ;  shelL 
g  or  threshing,  5161 ;  produce  cf,  5162 :  anpU. 
cation  of,  5163:  diseases  and  enemies  of,  5168; 
the  Mexiean  proocM  of  sowing,  1183;  of  the 
West  Indies,  f£22. 
Maise-sheiier,  the,  2549L 


Malacca,  agriculture  of,  948. 
Uaicoim.  James,  1 
1212.  A.  D.  1805i 


his  work  on   agriculture,  page 


Maleoim,  William,  James,  and  Jacob,  their  worka 

on  agriculture,  pase  12ia  A.  D.  179k 
MtUenottiy  Ignasto,  nis  work  on  agriculture,  page 

1222.  A.  D.  1815. 
Mallei,  Robert  Xavier,  his  work  on  agriculture^ 

page  12i&  A.  D.  178a 
Malt-dust,  as  a  manure,  22S5L 
Manunklia,  noxious.  762k 
Man,  Isle  of;  sutistlcs  of,  7813. 
Management  of  landed  property,  4624. 
Manager  of  an  estate,  and  his  assistants,  4627 : 

duties  of,  4658L 
Mannnese^  In  animals,  193k 
Manillas,  the,  or  Philippine  Islands,  description  oi; 

103a 
Manna,  the,  of  Calabria,  322. 
Manufkctones,  establishment  oL  3843. 
Manufactory,  evils  of  a  populous,  according   to 

Marshal,384k 
ManureSj^^224;  animal  and  vegetable,  2227;  or. 

ganlc,  2296 ;  treatment  of  onanic,  9Si\ ;  appllca. 

tion  of,  to  pastures,  5822:  of  the  Chinese,  lOOO— 

1006 ;  collection  of,  in  China,  999 ;  curious  source 

of,  in   Clackmannanshire.   7846:   liquid,  2969; 

fkmvyard,  application  of,  in  Scotland,  2276 ;  in  a 

recent  state,  2275 ;  ornianic,  the  management  of, 

2270;  earthy  and  saline,  2279;  fossU,  21^3;  aea. 

son  when  it  is  applied,  4968L 
Manuring,  origin  of,  182& 
Manuring*,  fVequen^  of  the  Flemish  fhrmer,  49k 
Maps,  delineation  of,  3358 ;  writing  on,  3359. 
MarchantL  Jean  Henri,  his  work  on  agriculture, 

page  1215.  A.D.  1768. 
Maremmes,  the,  in  luly,  extent  of  the  district  ofl 

296;  climate  of,  299;  surface  of,  300;  estates  oL 

301 ;  agricultural  implements  and  operations  of, 

302. 
Marine  plants,  1745 

Mariott's  improved  maiie  separator,  255a 
Marioram,  culture  of,  618a 
Markets,  situation  of  farm  lands  In  recard  to,  477& 
Markkem.  Oervase,  his  works  on  agnculture,  page 

1207.  A.D.16ia 
Marking  with  the  line,  3125. 
Mart  as  a  manure,  228& 
Marquesas  Isles,  the,  lOSa 
MarshaTt  opinion  on  repairing  roads,  375a 
Manhall,  William,  Esq.,  his  works  on  agriculture, 

page  1209.  A.  D.  im 
Marshes,  f^h  water,  4558 ;  salt  water,  4560;  on  the 

Thames,  4561 ;  improvement  of;  4557. 
Mascali  Leonard,  his  works  on  agriculture,  page 

120a  A.  D.  1581. 
Massachussetts  Agricultural  Repository  and  Jour. 

nal.  Anon,  page  122a  A.  D.  1825^ 
Mastich,  1456. 
Mastiff,  the.  739a 
Materials  for  making  roads,  the  best,  3635 ;  prepar- 

ation  of,  3645. 
Materials  of  roads,  depth  of,  3664 ;  order  and  mode 

of  laying  out  the,  368k 
Mather t  John,  his  work  on  agriculture,  page  12ia 

A.  D.  1820. 
Matter,  organised,  of  two  kinds,  183& 
Mattock,  the,  24^ 

Maturity,  early,  advantage  of.  In  live  stock,  2027. 
Mttwuek,  WllUam,  LLD.,  his  work  on  agriculture, 

nagc  12ia  A.  D.  1794. 
Mawin,  his  works  on  agriculture,  page  1S16,  A.  D. 

Mauritius,  description  of  the,  1142L 
Maw  seed,  the,  6099. 
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MfexInM,  agiicultun],  of  tlM  BoDMiM»  157;  oTorder 

and  neatnen,  3973. 
Maxutetl.  Robert,  hit  worki  on  agriculture,  page 

120a  A.  D.  17i3. 
Ma^ety  Etienne,  hit  work  on  agricuUuro,  page  1S17. 

A.  U.  179a 
Mayo,  itatUtict  of;  7884i 
Mead,  process  of  brewing^  In  Poland,  601 
Meadow  land*,  5768.. 
Meadomt  Arthur,  Eiq.,  hie  work  on  agriculture, 

page  ISli.  A.  D.  I888w 
Meadowi,  flowing,  4487 ;  catch.work,  44881 
Meadows,  upland,  5772 ;  culture  oU  5774 ;  nanuring, 

5781. 
Meager t  Leonard^  hie  work  on  agricultuie,  page  lfl07. 

A.  D.  1697. 
Meamn   See  Kincardineshire,  7851. 
Measuring  chain,  the,  250& 
Measuring  of  land,  Sg)5  J  solid  bodies,  3896 ;  bjrtbe 

eje,3S97. 
Measuring  rod,  th&  850& 
Meets,  artiflcial,  of  DerbfTsbire,  4474 
MeOde**  threshing  machines,  878614791.  778flL 
Melons  in  Persia,  875. 
Membrane  of  plants,  13tf. 
M^moires   d' Agriculture,  ftc.   Anon,   page   1819. 

A.  D.  18S8. 
Memoirs  of  the  Board  of  Agriculture  <x(  the  State  of 

New  York.  Anon,  page  Vt2S.  A.  D.  18S1— ISaii. 
Memoirs  of  the  Philadelphia  Society  for  promoting 

Agriculture  Anon,  page  l£Sa  A.  D.  1785»18S& 
M^ncser  wine,  62& 
Merino  sheep,  introduction  ot  790. 
Merinos  of  the  Cape  of  Good  Hope,  1188. 
Mcsta,  the.  in  Spain,  136. 
Metxger,  J.,  his  work  on  agriculture,  page  18S01 

A^189S. 
Mexico,  climate  of,  1175:  surfkce  of,  1176;  soil  of, 

1177 ;  agriculture  of,  1178;  breeding  of  animals 

in,  1188;  fruits  of,  1190. 
Middle.men,  the,  in  IreUnd,  84& 
Middlesex,  sutistics  of,  777L 
Middltton,  John.  Esq.,   his  works  on  agriculture, 

page  1811.  A.  D.  1798. 
Mldfothian,  statisUcs  of,  7833. 
MigraUon  of  animals,  8007. 
MiUlew  of  plants,  the,  1694. 
Mildew  in  wheat,  5065. 
Milestones,  improved,  378a 
Milk  or  cow  farmers,  7732. 
Milking  Ustiiig  of  turnips,  to  improve,  7804. 
Mill,  ofive,  in  Spain,  787^^ 
MiUet,  5174;  the  common,  5175;  In  China,  987; 

the  German,  5176;  the  lulian,  5178 ;  the  Polish, 

5179;  the  great  or  Indian,  5180;  soU  for,  5188; 

harvesting,  5183L 
Mills,  establishment  of,  3837. 
MUU,  John,  F.R.Si,  his  worlu  on  agriculture,  page 

laoa  A.  b.  1759. 
Mimosa  nil6tica,  1105. 
Mine-farmers,  7741. 
Mines,  cautions  respecting,  3873 ;  methods  of  drain. 

ing,  4273 ;  prcjudiice  against,  as  a  qiecies  of  pro- 


perty,3853L 
Minnov 


jJInnow,  the,  7588. 

Minu,  the  culture  of,  6188. 

MUletoe,  the,  175a 

Mixture  of  firuiu  irf  cider-making,  4181 

Mocaranga,' description  of,  114a 

Models  of  mountainous  estates,  S960L 

Moeeelin,  agricultural  institution  of,  576 ;  Jacob's 

opinion  of,  588. 
Moisture,  influence  of,  on  lands,  1864:  regulation 

of,  for  plants,  1888 ;  natural  to  vegetables,  1738. 
Moldav'u,  agriculture  of,  75a 
Mole,  the,  7631. 
Moletm,  J.  O.  V.  de,  his  work  on  agriculture,  page 

18ia  A.  D.  188a 
Mole-trapa,  8581. 

Moluccas,  or  Spice  Islands,  description  of  the,  1033. 
Mommon's  invention  for  guiding  the  operation  of 

boring,  4496. 
Monaghan,  sUtistics  of,  788a 
Mcmkj  John,  his  worlu  on  agriculture,  page  ISia 

A.  D.  1791 
Monmouthshire,  statistics  of,  7793. 
Monocotvledbnete,  distribution,  177a 
Monteedh,  Robert,  his  work  on  agriculture^  page 

i8ia  jimm. 

Monteith't  directions  fi>r  making   trees  crooked, 

4001. 
Months,  the  hottest  and  coldest,  843a 
Moon,  influence  of,  on  the  weather,  8108: 


Moart,  Sir  Jonas,  Knight,  F.Ra,  his  works  on 

agriculture,  psge  lflU7.  A.  IX  168& 
Moors,  agriculture  among  the.  111 
Moors,  improvement  of,  4538. 
Morasses,  improvement  of,  4541. 
Moravia,  Aivowrabte  lUte  of,  for  agriculture^  G86L 
Miira^khirr,  sUilfttics  of.  7853. 
Mordmlt  John,  liu  work  on  agriculture,  page  1808. 

A.  a  J76t 
Monra,  agiirukural   circumstances   of  the,   758; 

l^'touj^fi  tif  ttui',  7^^  ;  figs  of  the,  753;  oxen  of  the, 

i^  i  foretis  of  ilie,  756. 
Mtirfi4c  yimliff  hiM  niorks  on  agriculture,  page  1S1& 

A  ty  18(17. 
Jtformi,  Dr.  G.f    bti  work  on  agriculture,  page 

122a  A.  D.  !«;«. 
Mifnre^  Fraocif,  hit  work  On  agriculture^  peg* 

J^U  AD  JBs^l 
MtttUy,  rbriilfiphcr,  his  work  on  agriculture,  page 

I^IL  A.  n  17117. 
MtiiiHTfJi,  d^-flcription  of  the  empire  o^  1098 ;  mode 

ui  4;iitiLhiiaLT  lEir  land  oi;  1099)  the  Uvo  stock  of, 

aou 

Moroguet  Baron  de,  his  work  on  agriculture,  page 

1811  A.D.  1888. 
Jioriemart-Boisse,  his  work  on  agriculture,  page 

1818.  A.  a  1881 
Mortimer.  John,  his  work  on  agdeulture,  page  1207 

A.  D.  1707. 
Moss  of  Kincardine,  the,  8183 ;  manner  of  floating 

ofl;8181 
Mosses  on  pastures,  to  prevent  the  growth  of,  5?sa 
Motions,  muscular,  of  animals,  1898. 
MtmkraVf  Bonnington,  Esq.,  nls  worit  on  agricuL 

ture,  py«c  1213.  A.  D.  1815. 
Mouldebaert,  the,  50a 
Mound,  the  earthen,  4340;  witli  puddto-waU  em. 

bankment,  the  434d 
Mound  faced  witii  stones,  4349. 
Mounds  with  reversed  slopes,  1348 ;  protected  by  a 

wicker  hedge,  435L 
Mount  Annan,  in  Qumfrletshire,  Improvement  <d, 

7839. 
Mountains,  improvement  of,  4513. 
Mouse,  the  long-tailed  field,  and  the  short-taUed 

field,  7637 ;  in  the  fbrest  of  Dean,763& 
Mowing,  3166 ;  the  Hainault,  3178L 
Mowing  and  feed  alternately,  581& 
Mucus  in  animals,  1941 
Mud  walls  for  cottages,  8891 
Mulberry  tree  in  China,  963;  in  Hindustan,  897; 

the  white,  in  Spain,  73a 
Mules  of  Persia,  871 
Afiflsro,  CoL  Innes,  his  work  on  agriculture^  page 

1813.  A.  D.  1888. 
MduAf  139a 

Muscles,  the,  of  animals,  1898 ;  f\inctions  of,  1891 
Museum  Rusticum  et  Commerciale,  fta    Anoa 

page  180a  A.  D.  1763. 
Mustard,  the  white  and  black,  6103 ;  soU  for,  6105 . 

reaping  of,  6106 ;  use  of,  6107 ;  substitutes  for,  61ia 
Myrrh,  f48L 
Myrtle,  wax  of,  14591 


N. 

Nails  of  animals,  1865. 

Nairnshire,  statistics  of,  7853,  7851 

NaismitM,  John,  bis  works  on  agriculture,  page  18ia 

A.  D.  1790. 
Names  of  plants,  rules  in  fbrming  the,  1897. 
Nam,  Bh.  Seb.,  his  work  on  agriculture,  page  1S19. 

A.  D.  1791. 
Napier,  Hoa  William  John,  F.R.&,  his  work  on 

agriculture,  page  1813L  A.  D.  1888L 
Narcotic  principle,  the,  in  vegetables,  1488. 
NeapoUtan  territory,  the  farming  on  the,  318 ;  me. 

Uyers  of,  313;    trees  of,  314;   maiie  of,  315; 

plants  and  fhiit  of.  318-384 ;  oysters  of,  385. 
Neat  catUe,  see  homed  catUe,  6773. 
Neatness,  Si37a  _ 

Nelumbium,  the,  of  China,  965. 
Nervous  system  In  animals,  the,  1918 ;  ilinctions  of 

the,  1915. 
Netherlands,  present  state  of  agriculture  in  the, 

489 ;  idea  of  husbandry  in,  131 ;  political  secret  of 

husbandry  in,  438 ;  present  state  of  agriculture 

in,  433;  cUmate  of.  434;  surfkce  of,  435 ;  con. 

fusion  of  the  Dutch  and  Flemish.  436 ;  landed 
ly  of,  437 ;  farmeries  of  the,  438 ;  a  (krmery 
439  :  arable  lands  of,  448 :  fUlows  in,  113  : 


prowwty 

of  the,  46»  :  araoie  lanos  oi,  vwx  :  isuuwb  lu,  -tm  i 

soil  and  culture  of»  444 ;  the  polden  or  embanked 
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.  laadt  oi,  447 ;  culture  of  the  polder  of  SoaertUrke 
In,  418 ;  reclaiming  lands  in,  449 ;  milto  for  raising 
water  in,  451;  cultiratloo  of  some  particular 
crops  in,  460 ;  wheat  in,  461 ;  rye  in,  468 ;  buck, 
wheat,  463;  rape,  464;  culttvation  of  the  poppy, 
497;  the  red  clover,  470;  the  turnip,  471;  the 
potato  in,  478;  the  carrot  in,  474;  the  white 
Deet  in,  476;  manufacturing  beet-root  sugar  in, 
478 ;  culture  of  flax  in,  479 ;  culture  of  spurry  in, 
489 ;  culture  of  the  hop  in,  484 ;  culture  of  madder 
in,  486 ;  culture  of  woad  in,  491 ;  culinary  ve. 
getables  of,  492 ;  treatment  of  aipanwus  in,  493; 
manures  in  use  in,  495;  agricultural  ImplementB 
of,  £05 ;  plough  of,  506 ;  agricultural  operations 
in,  515;  trenching  in,  516;  live  stock  in,  517; 
the  horse  of,  518 ;  dairies  of,  533 ;  woodlands  of, 
fiS6 ;  artificial  plantations  in,  597 ;  the  pine  woods 
of,  599;  preservation  of  trees  in,  a39:  royal 
forests  of,  5SS ;  management  of  the  coppices  in, 
636 ;  sorts  of  trees  cultivated  in,  537 ;  domestic 
circumstances  of  the  fkrmers  of,  538 :  farm  ser. 
▼ants  of,  540 ;  day  labourers  of,  541 ;  beggars  of, 
54fi;  clothing  of  the  peasantry  of,  543:  Iton. 
houses  of,  544;  labourer's  cottage  of,  545;  cha. 
racter  of  the  farmers  of,  54d 

2lane-£gliset  Louis  Joseph  Bellepltoe  de,  his 
works  on  agriculture,  pa^re  1915.  A.  D.  176L 

Kew  Britain,  agriculture  of,  1069. 

New  Brunswidc,  agriculture  of,  1195. 

New  Caledonia,  uriculture  of,  1059. 

New  Guinea,  agriculture  of,  10531 

New  Hebrides,  the,  agriculture  of,  1059L 

New  Holland,  as  a  country  fiir  emigrants,  10S6 ; 
general  aoooant  of.  1037 ;  mineral  productions 
of,  1038 ;  soil  of,  1039 :  the  productions  of  nature 
in,  1040;  state  of  cultivation  in,  1041. 

New  Ireland,  agriculture  of,  1059. 

New  South  Wales,  as  a  country  for  agricultural 
emi|rants,1049. 

New  York  Farmer  and  Horticultural  Repository. 
Anoa  page  1928.  A.D.  1828. 

New  Zealand,  agriculture  of,  1051 

Newstead  farmery,  4165. 

Nicole's  mode  of  distilling  palatable  water  at  sea, 
4510. 

Night  soil,  as  a  manure^  995a 

Nltre^  as  a  manure,  9307. 

Norlblk,  sUttotics  of,  7788. 

Normandy,  climate  of,  392. 

North  Amerios.  climate  of,  1153;  MUflMt  of,  1154; 
agriculture  or.  1155. 

Northamptonshire,  statistics  of,  7803. 

Northumberland,  statistics  of,  7809. 

Northumberland  phmghraan  the  happiest  of  la. 
bourers,  7969. 

Norway,  climate  of,  687 ;  cottagjM  in,  693 ;  domestic 
customs  of  the  fkrmers  in,  7u7. 

Norwegians,  Alpine,  haUto  of  the,  1960i 

Nottinghamshire,  statistk»  of,  780a 

Nourishment,  abundant,  necessary  to  produce  a 
perftet-lbrmed  animal,  905L 

29ow8e,  Timothy,  his  work  on  agricidture,  page 
1907.  A.  U  170(1 

Nova  Scotia,  1196L 

Nubia,  109L 

Nucleus  of  the  seed  of  plants,  184& 

Nutmeg  tree,  description  of  the,  lOSSw 

NutiiheUofptonta,053. 


Oak  trees,  vahiing  of.  4074 

Oat,  th^n  China,  980 :  varieties  of,  5191 ;  soil  tor, 
51M;  elhnate  for,5li6;  sowing,  5139;  after^niL 
ture  of,  5140 ;  harvesting,  5141  ;\iln.dryine,  5I4fi ; 
produce  of,  5144 ;  use  of,  5146 :  diseases  o^5147. 

Oatmeal,  remarks  on,  as  a  principal  fbod,  785a 

Oats,  fhMted,  4£B7. 

Oats,  insects  ii^urious  to^  700i 

Ob}ect  staff,  the,  950& 

Ofcdects,  organised  or  unorganised,  1990. 

Obstacles  In  hedge-making,  to  avert,  3005. 

Odometer,  the,  2X)& 

Oate's  machine  for  reaping  and  sheaving  oom, 

00,  oUve,  1496 ;  of  almonds.  1437 ;  jape.seed,  1438 ; 

of  behen,  1489 ;  Hnseed,  1441 ;  nut,  144S ;  poppy, 

1443;  henmeed,  1444l 
Oil  plants,  e(n«-6098 ;  cuKivaled  in  France,  6101. 
Oil  of  vitriol,  as  an  hygrometer,  948L 
OiUakebruwer,  1554. 
Oils,  aninial,  1947 ;  the  properties  of,  10B2, 


OUs.  ▼^fctab^  flzod,  14M ;  bt,  148S ;  diyhig^  1440; 

OHbanum',  147a 

Olive,  the,  in  Spain,  797. 

Olive  tree  of  the  Morea.  75SL 

Ottoratit  Nicola  Columella,  his  works  on  agriculture^ 

page  1929.  A.D.1816l 
Operations  of  husbandry  after  the  Norman  ooaqucsl, 

907. 
Operators  on  Hirms.  gradation  of,  8968k 
Opobalsamum,  1461. 
Opononax,  147<l 
Orchard,  the,  9917. 
Orchard  farmers,  7730L 
Orchard  fhiits,  Oibbs*s  select  list  of,  4067. 
Orchards,  choosing  trees  for,  4105. 
Orchards  in  Clydesdale,  7849. 
Orchards,  formation  of,  4079 ;  aspect,  soli,  and  sito. 

ation  for.  4081 ;  sorts  of  trees  for,  4085 ;  manner 

of  planting,  4106;  after.management  of,  4110} 


gathering  and  keeping  the  ftuit  of,  4190. 
Orchis,  the  culture  of,  6181 
Order  and  neatness,  necessity  of,  3370 ;  maxims  of, 

5373. 
Organs,  decomposite,  of  plants,  development  oi;  1580L 
Orkney  Islands,  statistics  of  tbe^  786QI 
Orob&nche,  the,  1760. 
Osier  grounds,  produce  of,  4049. 
OtaheUe  Islan<L  1061 ;  soil  of  the,  1062;  produce 

of  the,  1063 ;  live  stock  of  the.  lOSL 
Otter,  the,  an  enemy  to  flab,  3891. 
Ovary,  fecundation  of  the,  1697. 
Oven,  a  baking  or  roasting,  2807. 
Overseer  of  daves  fan  Jamaica,  1901 ;  his  bouse, 

1905. 
Ox,  see  horned  cattle,  6773L 
Ox,  the  common,  of  Hindustan,  919 ;  of  Thibet,  889  ; 

of  the  Morea,  /S& 
Oxfordshire,  statistics  of,  778a 
Oxides,  metallic,  in  vegetable  ashes,  1507. 
Oxygen,  in  animals,  IwO. 
Oxygen,  in  the  atmosphere,  9341 ;  use  of,  to  veg». 

tables  and  animals,  9S49: 
Oyster  fishery,  3881 
Oysters  of  the  kingdom  of  Nq^le%  39& 


P. 

Pail,  the,  952& 

PaUlet,  his  work  on  agriculture^  page  1917.  A.  D. 

1791. 
Palm,  the  areca,  of  Sumatra,  1025;  the  fan,  in 

Spain,  795. 
Palm  trees  in  Hindustan,  901. 
Palmyra,  the,  of  Hindustan.  90a 
Paik,  Sir  Lawrence,  a  new  village  seaport  in  Devon. 

shire  formed  by,  3859. 
PaUng  fences,  3039. 
Paling,  the  simple  naUed,3040:  the  )ointed  hori. 

lontal,  3041 ;  the  upright  lath,  3049;  the  hori. 

aontal,  of  young  firs,  frc,  304& 
Palttaut  OuiUaume  Louis  Formanoir  de^  his  work 

on  agriculture,  page  1915u  A.  D.  17681 
Pane  of  ground,  4415. 
Pane,  vf^er,  in  a  meadow.  4495. 
Paraguay,  description  of,  1931. 
Paring  and  bummg  land^  3909. 
Paring  lands,  4536. 
Park,  extent  of,  on  an  ertate,  3517. 
Parkjpt^  the  hnpcoved,  3097 ;  Parker'^i  sympo. 

Parks,  number  of,  in  the  time  of  Eliaabeth,  92& 
ParUnton,  Richard,  his  works  on  agriculture,  peg* 

1911.  A.  a  179a 
ParUif,  M.,  his  work  on  agrlcoltuie,  7907. 
Parmentier,  Antoine  Augustin,  his  works  on  agrl. 

culture,  page  191&  A.D.  178l. 
Parry,CalebHUUer. M.D.  F.R.a, Uswoikaonagri. 

culture,  page  191L  A.  D.  180a 
Parsley,  5^ 


Parsoep^  5471 ;  best  variety  of,  5479 :  soil,  prepar. 
ation,  and  manure,  5473 ;  sowing,  5474 :  after.cul. 
ture,  and  taking  up,  5477 ;  produoe  oi,  5478;  use 


of,  5480 ;  saving  the  seed  o<;  5181. 
Partridge,  the,  7a5& 

Pastures,  the  best  natural,  of  Enetand,  pianU  con. 
posing,  5703 ;  feeding,  58 16 ;  culture  and  manage, 
nent  of,  5817;  hilly,  5839;  improving,  without 
taking  a  crop  of  com,  5844 :  insectt  injurious  to, 
7676 ;  mountainous,  5849 ;  improvement  of,  5845 : 
permanent,  5815 ;  permanent,  lands  best  adapted 
I  for,  5851;  old,  to  regenerate,  5643 :  upland,  manage- 
[     ment  of,»5S«0 ;  weeding  of,  5818  j  stocking,  5ES5. 
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Paugooim,  africulturc  of.  IMft. 

FmUrtonCt   ^nkm    of  broMl   whtete,  5792;   of 

M*AcUin*t  rowi.aiakiiig,  S598 ;  of  Ui«  brouIUi  of 

road,  55i»,  hU  system  of  draining  rondt,  aSM; 

bis  system  of  rcfNuringroads,  97G0l 
FBtroos  of  agriculture,  7759 ;  Improving  the  taate 

o(;798a 
FmmpaiUe^t  1^  work  on  agricultuie^  p^e  ISlft 

A.  D.  1826L 
Fivement,  deftela  of  the  oonmon,  and  theory  of 

Ittwear,  9n& 
Parements,  S6B61  inqirorcmcDts  la  laying,  571Si 
PaTing  roads,  5097. 
Pa^em  et  Cke9alier,  MH,  thdr  works  on  agricuL 

tur^  page  l£ia  A.  D.  18S5l 
Fm,  01^191 ;  Tarieties  of,  619S;  cholee of  sorU, 

5196}  sou  for  the,  5198;  climate  of  the.  5199; 

sowing  the^590O :  afler-^uKure  of  the,  5flW :  har. 

▼eating,  5207 ;  threshing,  5911 ;  produce  of  the. 

mS;  useof,SS16;  sa^the,5»);  diseases  of 

the,58SL 
Ftabstraw,  use  of,  5219. 
Peacock,  the  7496L 
Pears,  baking  and  dessert,  flt  for  orchards,  accord. 

tog  to  Nicol,  400S;  to  Gorrie,  409«;  to  Gibbs, 

Pears,  cider,  the  most  apnored  sorts  of,  4091. 
Peanom^  George,  M.D.  F.R.&,  his  work  en  agri. 

culture,  page  1218L  A.  D.  18(kl 
Pearton'B  select  list  of  orchard  apples,  4C99L 
Peas,  Insects  injurious  to,  7665. 
Feat  ashes  as  a  manure  in  Berkshire,  77901 
Feat.borer,  the,  25ia 
Feat-buming,  SZia 
Peat  mosses,  iraprorement  of.  4541. 
Featy  matter,  as  a  manure,  8941. 
Pecblcshire,  statistics  of,  783a 
Pellew  Iiles,  agriculture  of,  1Q5& 
Pemie,  character  of  a,  as  influencing  agricultare, 

Pepper,  the  intoxicating,  of  Borneo,  1Q29L 

Pepper  plant  of  Sumatra,  1022. 

Perch,  757& 

Perennials,  and  their  annual  laym,  157SL 

Pericarp  of  plants,  1949. 

Periodicals,  agricultural,  805. 

Peri6steum  of  the  bone.  1881 

Ferry,  manuftcture  of,  436;  produce  of,  by  the 

acre,  4157. 
Perthshire,  statistics  of.  784a 
Persia,  climate  oi,  86);  surface  of,  864;  soil  0^ 

865:  hmdedprqperty  of,  866;  aarlcultural  pro. 

ducts  of,  867;  ffults  of,  809;  safine  deserU  of, 

870 :  lire  stock  of.  871 ;  mode  of  hunting  the 

quail  in,  87S;  implements  and  operations  of  agri. 

culture  In,  8/4;  artificial  watering  In,  876 ;  foresU 

of,  877. 
PeispectiTC,  isometricsJ,  d965i 
Peru,  agriculture  of,  1228L 
Petert,  Matthew,  hit  works  on  agriculture,  page 

120a  A.  D.  1770. 
Petsai,  the^  a  species  of  white  cabbage,  of  China, 

66& 
Peifrmue,  Baron  Picot  de  la,  his  work  on  agricul. 

ture,  page  1218.  A.  D.  18ia 
Pheasant,  the  common,  7548;  Tarieties  oi,  7550; 

breeding.  7551 ;  feeding,  7554 
FA^tfM,  Robert,  his  work  on  agriculture,  page 

Phoenicia,  agriculUire  of,  37. 

Phosphate  of  lime,  aa  a  manure,  29021 

Phoqrfiocus  in  animals,  1922. 

PbytographY,  1925. 

Piaeensa,  GioTanni,  his 
122L  A.  D.  1805. 

Plcardy,  climate  of,  392L 

Plck,ttie^244SL 

Picking,3122. 

Pickling  wheat  for  sowing,  5D96L 

PMH,  Charles,  his  works  on  agriculture^  page 
1217.  A.  Dr7802. 

Piers,  caution  requisite  in  the  use  of,  4364;  con- 
struction of,  4S66i 

Pigeon,  the,  7592 ;  flesh  of,  7533 ;  Tarieties  of,  7535  j 
breeding,  7557 ;  terms  applied  to,  7538 ;  food  of, 
7539;  cleanliness  of, 7541  ;d* - 


work  on  agriculture,  page 


I  of, 7546;  laws 

respecting,  7547. 
Pigeon*!  dung,  as  a  manure,  2260 ;  use  of  Che,  in 

Plgeon-houses,  7542 ;  the  interior  of,  7543 :  litecding 

holes  in,  7544. 
Pigeonry,  the,  2844. 
PlgJiousOb  Hariey*s,28aa 


Pits  of  the  Cape  of  Good  Hope,  1131. 

Pike,  758a 

Pilchard  fishery,  9882. 

Pine  plantations,  management  of,  4017. 

Pimiewt,  his  work  on  agriculture,  page  12ia  A.  D. 

1825. 
Pipe>.draitting,  Pearson's  method  of,  4597. 
Pitch,  1455. 

Pith  of  plants,  structure  of  the,  137L 
Pithing  cattle^  9092;  Du  Card's  obserTatioos  on, 

2003. 
Pits,  method  of  draining,  4274 
FM,  WilUam,  bis  works  on  agriculture,  page  12ia 

A.DL1794 
Pitting  system  of  planting,  9945. 995L 
PbitioK  straw,  5Q56L 

Plan  of  lifo,  necessity  of  forming  a,  7954 
Plans  of  estates,  to  make,  9951. 
Plantain,  the,  culture  oC;  in  the  West  Indies, 

121a 


Plantations,  as  skreens  on  forms.  4585 ;  fiUing  up 
blanks  in,  9963;  pruning  and  heading  down 
trees  in,  9987 ;  the  formation  of,  9922 ;  enclosing. 


9923 :  preparation  of  the  soil  for,  9984 ;  whether 
should  be  sown  cm*  planted,  9926 ;  disposing  the 
plants  in,  9928;  mixture  of  trees  inj^9958 ;  insecta 
injurious  to,  7681 :  near  roads,  9621 ;  neglected, 
improrement  of;  4022 ;  for  shelter,  4585 ;  of  spruce 
and  silver  firs,  management  of,  4018 ;  thinning 
out,  4009 ;  the  proper  season  for,  4020. 

Planting.  9142 ;  as  appUed  to  seeds  and  tubers,  9149 ; 
as  appUed  to  plants  ahready  originated,  9144. 

Planting  trees,  a  general  principle  of  guidance  m, 
9910;  the  fittest  situations  for,  9911 ;  near  build, 
ings,  9919;  sort  of  product  desired  fhmi,  9981 ; 
orchard  trees,  4106;  seasons  for,  9997;  with  the 
diamond  dibber,  9948 ;  with  the  planting matlock, 
9919;  with  the  forest  pUntar  or  ground  adse, 
995a 

Plants,  action  of  the  atmosphere  on,  2344 ;  of  Braiil, 
with  fibres  adapted  for  economic  purposes,  1896; 
of  Britain,  distribuUon  of,  1795 ;  social  and  anti- 
social  habits  of,  1772 ;  colouring,  5996 ;  composite 
organs  of,  1968.  1568:  elementary  oicans  of, 
ld7a  1566;  conservatiTe  M»endages  of,  1912; 
conserratlTe  organs  of,  1906;  constituent  ele. 
menu  of,  1510;  cotyledonous  and  acotyledonous, 
of  Britain,  1797. 1798 ;  distribution  of,  1799, 18U0 : 
geographical  distribution  of,  1801 ;  culUvated 
for  oil  in  Hindustan.  900 ;  cultivated  for  their 
roots  or  leaTCS,  5fi89;  nutritive  products  of, 
5890;  cultivated  for  their  use  in  the  brewery, 
5996;  substitutes  for,  6072;  deflnlUon  of,  1670; 
diseases  of,  1685 ;  dUtribution  of,  with  respect  to 
their  systematic  classifications,  1776;  food  of, 
1521 ;  general  distribution  of,  1722 ;  green  succu- 
lent,  as  a  manure.  2239;  herbage,  5518 ;  Sir  H. 
Davy's  table  of  the  nutritive  producta  of  the 
principal,  5520 ;  imperfect,  1928 ;  to  increase  the 
number  and  improve  the  nutritive  qualities  of, 
1825 ;  injuries  and  disorders  incident  to,  1671 ; 
introsusoeption  of  nourishment  by,  1538;  man- 
tling "ITt-;    miri.it'-    "" KnTTir,^'^    i-^j 

•^^^^^^^  ^  ^    ^^^^ ^.^^^    ^ .,;„,t::d; 

ITd'"*;  mode  tti  dcniTtbiiig,  V^A^  Uic  mott  uni- 
ver»al,  1782;  tbf  natlvi?  cDuhtTirtnl',  1774;  iiatu.> 
rdl  Elrctliii?  of,  HlGj.  demy  Of  tlip  tcm|iorwry  or- 
jranii  in,  1717  ;  dpf^y  of  ttie  pcrmuneTil  ufHiiii*  of, 
17^1  i  phytiiii'al  virlutf  nf^  rlmngrd  by  cultivmiiaD, 
lr{LXI ;  p;tpamttiin  or,  Tm  p|jililin|;»3]45  ;;  inHTliDi) 
flf*  in  the  prcpafvd  iid\\  31 W ;  rfuroductivp  DfgaQA 
or,  l:J'il ;  fltirtfrKUgo*  of  the,  13L7  j  iTii?  loUl  niitn. 
Iwr  o£(ipec{t'*  of,  1794;  th?  true  tniuri»tioi(Mit  of* 
?147  ;  mc  tvD  mcUiodi  of  arranEitinf,  \2^  ;  uteruJ 
and  edible,  of  t  hma,  yfQ ;  »irtup*  of,  wh^^re  leii- 
dfnt.  H:i7  1  of  vbiihU?  »oxm,  1777  j  of  invj*ible 
seies,  17TS  ?  iffhich  dkttJJiFJJili  ttitf  vwiMii  Itinili 
offoilp,  ^19i, 

p];i>h  1 11 K  a  ri  Did  h  «d£C«  ^^CrEiL 

Flat,  Hufjh,  hid  wQtlt  on  ngriculturr,  pa^  ISOT, 
A.  D   li^m. 

Ptaftrif,  Gabriel,  hit  woria  on  Jignrulture,  pa^e 
I«r7    A.  D,  l"ia."i.  ^  ^     ,. 

plough,  Arabian  Ka>5 ;  the  roratnon^  of  C«i|ik,  744 ; 
the  Chiti«*j.  lifts ;  drain  itig-  Slfi3(»x  wheel,  9tJ£7  j 
of  Ewrum,  S7*i  form*  of  Ihe  dil!bi*ifni  paita  ol, 
e,^Jtli  at  Moeftflin^  5ft8  j  of  the  Morea,  7^5^!  of 
Oflerobffthiiia,  IQS  ;  ifse  Wallno(i,5iJ7  :  Wfatlier- 
|py 'nmo vaMe still, SiTi^ ;  U^e i i bbi riB, S6 12  j  UMik- 
etVikim  coulter,  Sfil.^;  the  double  thafo,  9B\&i 
tbe  mining  ar  trcnrhing,  ^16 ;  SomerriLle's 
doiible  furrow.  3^17  j  the  Arigifleiliirci  ^MB  i  llie 
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duuhltf  ininild.tNwnl«d.  t&l9i  the  bitiul*  StU^  •  the 
mtrklTifE^V^c'l  ;  Cl^rner'i,  ::2ri?2 ;  Stuthird's, 'Jj33( 
Morti'n'a  tM.<ii<Lliln^,  ^Miii  GU(lit<;joe'»waufT,r\ir- 
rawinfff  ^S^;  tho  imprDvcd  Itevich^  with  mto  or 
two  wTi  fcU,  fiM!  i  the  lkTertlon»  SfiJO  ;  th«?  Nor. 
folk  whceL  Srirli^j  W^kie'i  tinple-horAD  wheel, 
1K*:J4;  VVilkieV  itnirroTPd  frirtiun- wheel,  l^i=S7 ; 
the  I  Miring  wht-tcl^  L^t>:%;  Cljirk&'l  d  ran  king,  L'liJ!^; 
Mc'rton't  draining,  1*^141  f  the  gutter,  li!tH:^ ;  the 
mcile^  12»>1;J ;  iJie  Ijqk*  of  0rldftL<WAt(?r'a  draining, 
SfTM  i  Uie  pmiJDg,  :2]ifBi  WttkicV  whe«]^  with  * 
(hiainK  nni3!ilp,  ^&4d ;  vhve\  «id  iwing^  i-'.M7 ; 
■coDbtTuctiDn  off  ^5^;  irmtoriils  at,  ^^  ^  ti,irD. 
wreit  rwing,  itiU<:i';  thi-  ikotch  swinjr,  £^JH;  the 
ScDtcli,  ii*iiVj  SiQoir*,  aSOi;  the  NorthuDilter- 
UikI  And  Berwickthire,  "ItiiiU  ;  WilkifV  iwmg, 
8603;  KinlavtQii'B  itiifl,  Sfjlrt;  the  heiih,  ar  ielf. 
cleaning,  SHtS  i  I'liilAjiaira  Kentish  ikeU'toa 
fcLr-c1(«niiig»  ^.n;  ;  Fmlajion^  hne,  Stil/T  ^  the 
Sooierrille  Awin^^^  i?d08  i  Or»)f**  tum-wre«t  iwing, 
SfilEX 

Floughboy,  Anon,  page  ISSJ.  A.  D.  JR2A 

Flougblng,  saw  i  ihallnw,  .1^47  ;  iteep  bndi,  .li!5* } 
tcIaUvc  to  tltne,  :}^7  ^  reLitlvi?  to  i^yuoit,  ;JS5H. 

FlQughlng  iB  whcAl,  50il. 

Roughimn,  chc^jto  of.  -ihj^I:  i,ian  of  mafntaining  in 
thi}  ;..L  ...:■.  ',..  ,:.!.;.,  t^  of  Scotland,  4B70 ; 
■lowneu  or,  in  some  dutnctt,  488L 

Floughnun,  a  good  one  described,  SS. 

Flouffhnuui,  head,  771& 

PlwekneV%  attempt  at  a  reaping-machine,  S731 

Plum,  the,  well  deterring  of  cultiTation,  410a 

Flume,  baking,  the  belt  sorta  of,  for  an  orchard,  4095. 

Pluma,  culture  of,  in  Austria,  629. 

Plums,  dessert,  for  an  orchard,  i096L 

Plumule  of  plants,  1S4& 

Poaching  salmon,  990t 

Pocket.rule,  the,  «fi05. 

Pointer,  the,  7S9a 

Poison  tree  of  Java,  94d 

Poland,  present  agriculture  of,  641 ;  landed  estates 
In.  649 ;  houses  of  the  noble  postmasters  in,  649 ; 
clhnate  of,  644;  surface  of,  645 :  soil  of,  616 ;  the 
southern  part  of,  647;  the  Unded  estates  of  the 
▼ice.rega]  portion  of,  649 :  the  cultirators,  650 ; 
arable  culture  of,  651 ;  implements  and  operations 
of  agriculture  in,  65S;  the  live  stock  of,  663 }  the 
forests  of,  654 ;  management  of  bees  in,  655 ;  Im- 
provements  in  the  agriculture  of,  since  1814^  662. 

Pole.cat,  the,  769& 

Police,  professional,  relative  to  agriculture,  7909L 

PolignaCy  Comte  Charles  de,  his  work  on  agricul- 
ture, paffe  12ia  A.  D.  182L 

Political  curcumstanoes,  as  influencing  agriculture, 
1272. 

PoUard-trees,  406& 

PoloncettUj  BI.,  his  work  on  agriculture,  page  1218. 
A.  D.  1824. 

R>nd,a,4421. 

Ponds  for  collecting  rain  water,  mode  of  construct. 
ing.4467i  the  Gloucestershire^  4473;  method  of 
draining,  4275. 

Poniep*»  methodf  of  planting,  S992;  ophiion  on 
pruning.  9969. 

POHtier,  P.  H.,  his  work  on  agricultureb  page  12ia 
A.  D.  1826L 

PooUfishing,  3903. 

Poppjr,  the,  in  Hindustan,  896 ;  the  tmaU  or  field, 
as  an  oil  plant,  6099. 

Pores  of  plants,  1388. 

Porp<ds«L  the,  an  enemy  to  fish,  3893. 

PortOt  J.  B.,  his  work  on  agriculture  page  1219. 

Portraying  of  rural  objects,  3347. 

Portugal,  agricultural  circumstances  of,  74a 

Pot  tree,  the,  of  Brasil,  1235. 

Potash  in  animals,  1927. 

Potato,  the,  5921 ;  as  human  food,  5295;  value  of, 
as  a  &Uow  crop,  5298 ;  varieties  of  the,  5300 ; 
soil  for.  5307 ;  climate  for,  5310 ;  season  for  plant- 
ing,  6311 ;  preparing  the  seU  of,  5312 ;  modes  of 
planting,  5316 :  after-culture  of,  5327 ;  taking  of 
the  crop  of,  5338;  storing  and  preserving,  5312; 
produce  of,  6348 ;  application  of,  5349 ;  the  ex- 
traordlnary  applications  of,  5361 :  application  of, 
as  food  for  live  stock,  5365 ;  machine  for  washing, 
5367;  the  boiling  of,  5368;  flro6ted,5S69;  diseases 
of,  5370. 

Potato  cleaner,  the,  2547. 

PoUto  dibber,  2470. 

Potato  scoop,  Edinburgh,  2401 

Poutoes,  introduction  o?,  838;  of  Ireland,  838 ;  in 


PoUto.8Ct  icoop,  the,  S46& 

Fotato-weighing  machine,  8569. 

Poultry.    See  Cock  and  Hen,  74391 

Poultry  fimners,  7727. 

Poultry.hoiue,  interior  arrangement  of  the,884SL 

Poultry  houses,  2840. 7431;  Aimiture  or  fixtures  of, 

7434:   utensiU  of,  7437;  at  Wlnningtoo,  Lord 

Penroyn's.  7811 
Poultry.yanl,  8914. 
Power  requisite  to  estimate^  SSBOi 
Priaudeam-ChrmiUv,  Eugene,  his  work  on  agricul- 

ture,  page  1217.  A.  U.  1794. 
Prifontafne,  his  work  on  agriculture,  page  1815. 

A.  D.  176i 
Pressing  ploueh.  the,  2714. 
Prtvost,  B^nidict,  bis  work  on  agriculture,  page 

1218.    A.  D.  1807. 
Prhrdi  de  HivoUa,  bis  work  on  agriculture^  page 

1S8SL  A.  D.  1826. 
Prise  essays,  and  Transactions  of  the  Highland 

Society  of  Scotland.    Anon,   page  121L     A.  IX 

1799-1830. 
Professor  of  agricultural  science,  the,  7758. 
Professorships  of  agriculture,  806 ;  public,  7981 
Profit  of  the  Roman  farmers,  16& 
Profits  to  which  a  farmer  U  enUtled,  479a 
Propagation  by  seeds,  1641 ;   by  gems,  1616;   hf 

leaves,  1649 :  by  runners,  1650 ;   by  slins,  1651 : 

by  levers,  1658 ;  by  suckers,  1653 ;  by  grafting  and 

PrmMaUon  of  the  species  of  plants,  causes  limiting 

Propago  of  plants,  1362. 

Property,  lauded,  in  England,  the  difl^rent  kinds 

and  tenures  of,  3388 ;  in  Scotland,  3400 ;  in  Ire. 

land,  3406;  valuation  of,  3408 ;  purchase  or  trans. 

fer  of,  34&$;  consolidation  oi;  3471. 
Propriety,  3371. 
Pruning,  3158 :  obtjects  of,  3159 ;  for  promoting  the 

K>wth  and  bulk  of  a  tree,  3160 ;  for  lessening  the 
Ik  of  a  tree,  3161 :  for  modifying  the  form  of 
the  tree,  3162 ;  for  adjusting  the  stem  and  branches 
to  the  roots,  3163 ;  finr  renewal  of  the  head,  3164  ; 
for  curing  diseases,  3165:  coppice  woods,  4003; 
deciduous  trees,  3997 ;  effect  or,  on  timber  trees, 
9978;  (yondose  or  resinous  trees,  ^68;  hedges, 
4005 ;  hedge.row  trees,  4006 ;  orchard  trees,  4111 ; 
trees,  1677;  the  manner  of,  3993;  planUtions, 
9989 ;  the  general  seasons  of,  3994 ;  Implements 

I'ru-.^.  fits  in  the  agriculture  o^  567. 

»il  of,  568 ;  soil  of  the  maritime 

r- w .  ..4WCJ  ui,  mjL'  i  landed  estates  in,  670 ;  general 

course  of  cultivation  in,  571 ;  live  stock  of,  572 ; 

implements  of  husbandrv  of,  573 ;  produce  of  the 

soil  of,  574 :  culture  of  the  vine  in,  590 ;  good 

eflteted  by  the  present  king  of,  591. 
Pubescence  of  plants,  13ia 
Puddling  canals,  3821 
PuddUng,  3827 :  hUtory  of,  SSfia 
Pulling  crops,  3181. 
Pulp  of  plants,  structure  of  the,  1370. 
Pulverisation  of  soils,  2163. 
Pumps  for  raising  water,  4500l 
Purchase  of  landed  property,  3455. 
Pushinff,3117. 
PuHn^  Charles,  his  work  on  agrkultore^  page  1815. 

A.  I).  166i^ 
Ptt»(s.  M.  A.,  his  work  on  agriculture  page  18ia 

A. D.  182a 
Pyrites,  use  o^  in  burning  clay,  9288. 


Quail,  the,  7658 ;  Persian  mode  of  hunUng,  873L 
Quarries,  method  of  draining,  4874;  wotking  of, 

3861. 
Qiuuteri  V  Journal  of  Agriculture  Anon,  page  1811 

A.  D.  1888—1831. 
Queen's  county,  statistics  of,  7870. 
Qu€rcus  5iiber,  in  Spain,  747. 
Quinquina,  extract  of,  141L 


Rabbit,  the,  7341 ;  warrens  of  the,  7343;  varieties 
of,  for  stocking  warrens,  7346;  breeding  and  rear, 
ing  of,  735 J.  7356;  the  Angora,  7354;  feeding. 
7357 ;  flesh  of!  7359;  diseases,  7363L 

Rabbitry,  the,  &4S. 

Rabbit's  dung,  as  a  manure^  S96£. 
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■»in^p,  Rar.  T.,  hit  work  on  africuHun,  pom 

121&  A.D.  18191 
Ract,  woollen,  m  a  manure,  28S0L 
Iu!Lroad«,a5«aL 
Railwa  jt,  5785 ;  advantace  of,  S791 ;  ffarmiurand 

oonstructing,  579S ;  of  stone,  Matthewt'i,  STOSL 
Bain,  2SOT;  phenomena  of,  £368;  cauw  of,  SMS; 

monthly  and  annual  quantities  of,  9578. 
Rain-taoge,  use  of  the,  248& 
Sain  water,  collecting,  fTom  roads  In  ponds,  4465. 
Bake,  the,  9440;  the  hone  or  stuhble.  2725;  the 

couch-grass,  S726 ;  Weir's  impcored  haj  or  com, 

8787. 
Raking  machines,  8783^ 
Ramenta  of  plants,  1317. 
ItamdaU^  J.,  his  works  on  agriculture,  page  IflOa 

A.  D.  1761 
Rane,  6075;  soils  for,  6079;  sowing,  0083;  trans- 

pkanting,  6065 :    after-nilture  of,  6087 ;   harvest- 

ing,  6089 ;  produce  of,  6U91 ;  uses  of;  6098. 
Rape-cake,  as  a  manure,  8834 
Raspberry  as  an  orchard  fruit,  4101 
Rat,  the  domestic  or  Norway,  7638L 
Rattery,  Paul  of  Starslon's,  7631 
Rat-trau,  8581. 
Ramck^.  A.,  his  work  on  agriculture,  page  1917. 

A.ni8QSL 
Be.  Filippo,  his  works  on  agriculture,  page  1S8L 

A.DLl80e. 
Jtdaunmr^  R^n£,  Antoine  Ferchault,  sieur  de,  bis 

work  on  agriculture,  page  1815.  A.  D.  1740L 
Reaping,  S173L  3178;   by  the  acre,  3180;  wheat, 

5043. 
Reapins-book,  the.  9481 ;  the  smooth,  9482;  Hut- 

ton's  improred,  8483. 
Reaping  machines,  8731.  &  9757. 
Reairfng  machines,  8731. 
Rearing  domestic  animals,  8066L 
Receptacle  of  plants,  1381 

Recollection  of  surfaces  and  of  country  of  great  in- 
terest to  the  agriculturist,  38ga 
JtnioM,  Cosimo^  hU  work  on  agriculture,  page  1929. 

A.D.  181& 
Reds,  vegetable^  fbr  dyeing.  Hid 
Reed,  method  of  thatching  with,  3190.  , 

Reidevt  T.,  his  work  on  agriculture,   page  199a 

A.  D.  1885. 
Rein-deer,  the,  7361. 

Religion,  as  Influencing  agriculture,  1873L 
Rtnniet  George,  Esq.,  his  work  on  agriculture^  page 

18ia  A.  D.  1791 
Rent  of  grazing  fkrms,  4796 ;  of  land  among  the 

AnffkvSftxons,  8U8;  In  Scotland,  4795;  in  Eng- 

Rents  of  landed  estates,  recdring  of,  4708. 

Rents  of  leases,  4(S8. 

Repairs  in  drains,  486& 

Reproduction  in  animals.  1979. 

Resin,  Botany  Bay,  1467 ;  green,  146fl 

Resins,  vefrtable,  1453 ;  use  of,  1471. 

Rhubarb,  6176 ;  culture  of,  6177 ;  Chinese  mode  of 

curing,  6178. 
Kbde,  M.,  his  work  on   agriculture^  page  199a 

A.  D.  188a 
Ribbing,  3855. 
Ribbing  wheat,  5031 
Rlbworm,  plaintain,  the,  5695. 
Rkci  JacoDo,  his  works  on  agriculture,  page  1999. 

A.  D.  18f& 
Rice,  5185 :  cultivation  of,  in  Egypt.  107& 
Bickardt.  John,  his  work  on  agriculture,  page  1907. 

A.  D.  I73a 
lUchanUoH't  machine  for  raising  large  stone^  4583. 
Bickter,  K.  F.,  his  works  on  agriculture,  page  1890 

A.  D.  1801 
Afcinus  communis.  868.  S78. 
Ricking  of  com,  3176 
Rick-stand,  WaUtell's  circular,  8909. 
Kidder,  the,  an  addition  to  the  plough,  7848. 
Ridges,  3849;  on  dry,  porous,  turnip  soils,  3950; 

mode  of  forming  straight,  and  of  uniform  breadth, 

3851 ;  the  direction  and  length  of,  3853 ;  in  Buck- 

inghamshire,7783. 
Ridging,  3187. 

Rid-plough,  Flnlayson's,  454a 
Biem^  his  work  on  agriculture,  page  1916,  A-D.  1770. 
JUcth,  J.,  bis  works  on  agriculture,  page  199a  A.  D, 

Bigaud  de  PTde,  bis  work  on  agriculture,  page 
1916.  A.  D.  I76a 

BigbMt  Edward,  M.  D.,  F.  L.  &,  hia  works  on  agri- 
culture, page  19ia  A.  D.  188Ul 

Rein-deer  moss,  696. 

Rippling,  3901 
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flippy  ing  fl*i,  S89ft  '' 

lllvHPT  raniien„  T74^ 
R)trer.n;4>»(lowi^  57®. 

H\vtJ  plSBtM,    174^ 

RiTcrtj  atU-rinf  the  coune  of,  1171  ;  ■  commaa 
cauM  of  knjjury  to  the  banki  m,  i^ii  *,  th?  nnturtl 
ticencr  of,  ♦^H;  oficratlofw  fur  ImpTOviiif,  4Jf*>  j 
nUiing  to  m  \ii^J^  IctfI,  4J77 ;  somttkiMs  ic^iL., 

RMciifTt,  G.  Ch.  Alb,  bii  wmk  Mi  agriculture  pag* 
l£^),  A.  n.  lauo. 

Rcditi,  ihe  tj»t  DuterlaU  for  makingt  3S35; 
!lw«t*,  brrOiClLh   nf,  35«i6  ;    nyRhl   to  be  wide  and 
ttninfi,  S^f^  ;  harrmv^  360] ;  draiDiff  of,  5i3U8. 

|{u«]Jft^i'i>npsve,  ^0;  cotiTH,  £l>71  ; 
:kf7i  ;  ulvMnUjir  of  good,  30^:   M^AdmCil't  ] 


or  nukliie,  J6S7  J  ii*rin|t  of,   sfe?  i  Juiiclioo  o(^ 


Llirerticm  or, 
Lhrough'jin^i-xiprjHivc  mUIl^  35*^  j  macliirw  for 
fcr^piii^t  Jj^'p  tnai^hiibp  far  iwcfpinf^,  .iTiJrl  i  But* 
dle'i  inochinr  for  rrtMitrinfr^  StSJ ;  arraripemcnt, 
()f,  Dh  f*rro«,  4^10  i  nstioiML,  a&W  i  pMochi*!,  S^l ; 
of  t^ftmlei,  J53Si  of  faniu^  a^rt  ;  mikJ,  3J>^: 
ptunlti^,  aSti* ;  the  Uyinn  out  of,  aji4j :  th<?  iiin-  of 
dimlkifi  in,  J&47  ;  on  in  inrlipcd  plmie,  IHI-Ij 
prfiMntion  of  the  bdie  of,  3/^^  j  prewrvAtiqn  of, 
Si'^it  J  repair  of,  ^HM;  thi?  pniprf  degree  of  con- 


vex it  t  fcH',  :itj7tj ;  imt[*r  widUi  ef, 
of,  35^  i    ilur4ibtritj    vi,    3560 1 


I* 

3754i 
'6U;  M^Adam^ 


,WUj    wear  or  tlecny  of^  ^71  ^ 
P«U-rf<«i'ip  *j»tfin  Df  irpniring, 
i;^dtc-m  of  rti^iririff,  '^iiH. 
Rijan  t^mljuiiiinctits,  :k>l]. 

HfUuI  flTK-fW,  3(317- 

JiiJdil-hjjiTtjurt  HdTiiDttX  3745^ 

Hovl-Dukingp  M*Ad«ii^i  Uietiry  and  yrunMct  oTp 

3^1. 
Ho^itOHtCtotr^c^  his  wnrki  on  ■grttulture,  pagie 

lalo.  A.  D.  Hi^S. 
RoberiMrfm^  Jainct^Tl.D.,  hli  works  on  igrkullure, 

pijie  1^11,  A.  i>  nm 

/tuffrt,  Abb^  iJella,  hks  work  on  agricuUurF,  fag» 
]^\.  A  D  \VJf\ 

Eorc^ilii  tinct^riAt  m  ■  iTMlet  dye,  fW. 

liu'kA^  Sm|tTUVMaenl  of,  4617*  [mmitlTe^  8102;  of 
traniiiiori,  um  ,  flciijtit,  2KH  i  vE4r4ihic,  21«i ;  r»* 
UtiiTL'  iijtustloi).  of^  in  Britain^  ^liJT  i  how  con- 
vert <hJ  iij.|o  tiails,  illi. 

Rocki  or  itouei,  moda  of  rending,  by  gunfiowder, 

nc*,  the,  7371  _„      ^ 

Roiler,  the,  ^(tj ;  the  parted  cMt-iron,  WJmi  the 
ipiky    or  comjJtmud,  l£7(it»j    the  only  easeatl^ 

ItaWfi  urid  water  box,  871 L 

HoHintT,  U'^m. 

RE4bnf  Tivwiy  laid  on  road  metal*,  tXtBi. 

nalUng  To»J*,  JJTiS  ;  TelfoniV  dirertion*  for  re|tak' 
inp;,  J77#:  thfibwtrtawTii  for  rivwring,  37fla 

Human  Hutbon,  44;  Cato,  45  3  Vorro,  *'j  Virgil, 
47  ;  Cidtm*cllB,4S;  Pliny  the  uldeir,  4^i  PalUdJiilp 
fii). 

HtmiiiiMf  ail,  utf  oft  anionir  t>ie,  ItiS;  mule*,  106^ 
l\vnv,  1C)«;  dog,  lUSj  \i\au^h  of  the  Hotnans 
HO;  wb««l  pioughi^  invention  of,  113;  braMv, 
114:  htiei.  fl7— 119;  »jMule,  l5iJ  i  instrumenti, 
ElDinnn  114^12^;  reaping  hook,  l83  :  olougbniif, 
Btoonir  (he  Eomanj,  lifT ;  fallowing,  l£K  ;  mftnuT- 
lug,  }h  :  marl,  IJ) ;  <pwing,  amwijj  Old  Rumaiia, 
131  ^  reaping,  IJ4! ;  reaping  usaehine,  UoniaJi,  1^3cl. 

Bnnianif  cuUure  ami  farm  manngenieni  of  the,  "1  i 
fitimpcboireolf  one,  difededt  l^i  txt't\  "4;  »llJ*i 
iingui  of  tlip,  Tii  i  petition  trf  ftp  80  j  divided  into 
thr«"  parti,  HI  j  iM?rvanti,a|iTieultural*  SS;  baihii; 
Wi ;  plcjughmati,  Homan.  ''<^'*i*«  ef ^  ^®i*JJi2 
in  aifriculiure  sniongrt  the  Ropiuhi  w;  »™>b  W 
labour  uied  by  the  Knmana,  OTj  bn*d1iM  of 
cattle,  Ei>i  training  cattle,  J*  j  men,  how  f«1  and 
uHsJ  liinl-  diTfction  for  purchsiihgi  KHj  thTeih- 
iiig,  UlSi  winnowing,  ISTj  bay-making,  138; 
iv<Mhlingf  13"  1  com,  |aastunn^«  And  harrowinf, 
140;  waierfnn  land^,  l4l ;  drakilngr,  ^*^1;  ftmcing, 
144  1  trfC»i  uian*gfmcnt  of,  146;  fruit*  of  the, 
1*6:  |rraj*ci,  cereal,  liS;  legumes,  14S*;  KU- 
niuni,  ISO  J  planti,  hi?rbage,  151  i  erww  uwd  in 
the  art*,  ifM  i  croiif,  li^cnwaB,  ISdj  miit  tref?j, 
1^  I  aiiimali,  l^^^  i  maxima,  137^ 
Romney  marth,  4550, 

Kfitialdj'i  fcUtt  lUt  of  orchard  tjiple*,  4098, 
Hojicoti,   lenaila,  hii  woa-k  on  agrkuJtuiei  l^ag* 

liTilL  A.  U  IMCM. 
Rnot,anf»malici  «f  the,  1500^ 
Hool-brcahcr,  *:^7. 
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Root  of  ft  plaDtp  1907. 

RooU,  edible,  of  the  old  world,  1785. 

Root-boiue,  the,  2868. 

Rooto  of  trees,  uae  of,  4065. 

Rope^twuting  mschine,  2568. 

RoMommon.  statistics  of,  7888L 

Boseoeftth,  in  Dunbartonshire,  78i9L 

Rosin,  1454 

JUisviJr,  Karl  Ola,  his  works  on  agriculture,  page 

1S19.  A.  D.  1781. 
Ross^hire,  statistics  of,  7854w 
Rotation  of  crops,  neoessity  of  a  Judicious,  491S. 

Routions  suited  to  diflterent  soils,  examples  of, 

4833. 
Rotting  in  trees,  to  prevent,  4030. 
Rot^jUtft  Thomas,  his  work  on  agriculture,  page 

Roxburghshire,  statbtics  of,  7836. 

BoKkTt  Francois,  his  worlcs  on  agriculture,  page 
1S16.  A.  D.  177a  o  .  r-« 

Rubbing-post  for  pigsties,  S8S8. 

Rules  for  the  arrangement  of  farm  labour,  491dL 

Rush,  the  esparto,  in  Spain,  7)28L 

Russia,  portion  of,  fit  for  aration,  664 ;  climates  of, 
665 ;  surfkoe  of.  6.i0 }  soil  of,  670:  landed  pro- 
perty in,  671  i  the  fkrmeries  of,  678 }  agricultural 
producU  of,  673;  flvming  crops  of  the  more 
southern  regions  of,  674;  the  culture  of  herbage 
plants  in,  675 ;  plants  arown  for  commercial  uses 
in,  676 :  fhilts  generally  grown  in,  678 ;  live  stock 
of  the  farmer  in,  679 ;  forests  of,  690  j  implemenu 
and  operations  of  husbandry  in,  683 :  field  oper. 
atlons  of,  684 ;  improveinent  of  agriculture  in, 
685. 

Rutlandshire,  sUtistics  of,  TSOfiL 

Rye,  5069 ;  varieties  of,  5070 ;  soil  for,  5071 ;  cUmate 
for,  5072;  when  sown,  507.1;  afterculture,  har- 
vesting,  and  threshing  of,  5074 ;  use  of:  5075  j  as  a 
green  crop^  5076;  spur,  or  ergot  of,  6079 ;  insects 
injurious  to,  1&&. 

RffCy  George,  his  work  on  agriculture,  page  1908. 

Rye,  insects  ii\Jurious  to,  7662. 

Rye>grass,  the  biennial,  5654  j  the  perennial,  5655 : 

.  the  new  varieties  of,  5656L 


aack-barrow,  the,  2541. 

Saddle-graltlng,  a  peculiar  mode  of,  practised  in 

Worcestershire,  7792. 
flafiVon,  the,  or  autumn  crocus,  6169^  uses  ct,  6173L 
SaffVon,  extract  of,  1412L 
Sagapenum,  147a 
Saintfoin,  SftlS;  varieties  of;  5596;  soil  for,  5597; 

sowing,  5599;  after-culture  and  management  oi; 

5603 ;  Uking  and  using  the  crco  of,  5606 ;  dura- 

tion  of,  5609;  produce  of,  5610;   nuUitive  pro. 

ducts  of  5611 ;  saving  the  seed  of,  5612;  thresh. 

Ing  out  the  seeds  of,  5614;  produce  in  seed  of, 

5616:  diseases  of,  5617. 
Salep  plant,  culture  of  the,  6184i 
"    "     ral,  7748. 

t  manure,  2308. 
„      ..  bis*     • 

A.  D.  1822. 

AsAftoM's  attempt  at  a  reaping.machlne,  2735. 
Salmon,  7584 ;  enemies  or  the  young,  3889:  fishery 

of,  3885 ;  in  rivers,  78.30 ;  spawning  of,  7b50  :  va- 

rious  modes  of  taking,  3885;  welis  for.  Marshal's 

opinion  of,  3900. 
Salmon  trout,  785a 
Salop,  1401. 
Salt,  as  a  manure,  2306 ;  good  for  moat  anhnals, 

2074;  production  of,  3»7£ 
Salts,  as  MUt  of  the  food  of  plants,  1530. 
SaMni,  Gio.,  his  work  on  agriculture^  page  1221. 

A. D.  1777. 
Sandarach,  1457. 
Sandwich  Isles,  tiie,  10591 
8anfi^%  opinion  on  pruning,  3e8a 
Sap,  1«)5;  ascent  of  the  1539-1644 :  causes  of  the, 

1545—1550;  elaboration  of  the,  1551;   perspir. 

ationof,  15S5;  of  plants,  1475. 
Sareev-de-Sutiirett  his  works  on  ftgriculture,  page 

MIA  A.  D.  1765. 
Sartoi^lif,  O.  B.,  his  work  on  agriculture^  page  1288. 

Sauerkraut,  5507. 

Smumre*%  experiment  respecting  vegetable  extract 

as  the  food  of  plants,  \j'J9. 
Savory,  culture  of,  6180. 


,  agricultural,  7748. 

[utions.  as  a  manure, 

SaUsburUt  W.,  his  work  on  agriculture,  page  1813. 


Savoy,  agrleultnra  qI;'SM  s  land  In,  S65;  lands  of 
the  monasteries  In,  356;  peasantry  of,  S57  ;  four 
modes  of  occupvlng  land  in,  359 ;  land  near  tofwns, 
560 ;  farming  land  in,  361  ;  occupying  land  in, 
by  grangers  and  by  tacheurs,  368,  S&j  leases 
granted  to  the&rmers  and  grangers  in,  364 ;  pas- 
turage in,  365;  public  dairies  in,  366  ;  sheep  in, 
367;  vineyards  in,  968;  walnut  trees  in,  909: 
walnut  harvest  in,  370 ;  tobscco  in,  373 ;  artiflcUl 
grasses  in,  374  ;  grass  lands  and  water  meadows 
of,  375;  agricultural  improvements  In,  976 ;  salt- 
works of  Montters  in,  377. 

Saw,  die,  24ga 

Sawing,  3150 

Saxony,  state  of  agriculture  in,  607 ;  culture  of  the 
vine  and  silkworm  in,  608;  the  wool  o^  609;  ge. 
neral  rotation  of  crops  in,  610;  oows  of,  611; 
Jacob's  opinion  of  the  agriculture  of,  619. 

Scales  of  animals,  186a 

Scammony,  1475. 

Scarcement  in  hedgemaking,  arguments  Itar  and 
against  a,  3009. 

Scarifier,  Henry's  improved,  2673. 

Scarifier  or  hash,  the  Sithney,  271& 

Scktjfbldt  L,  his  work  on  agriculture,  ptge  18901 

Sehonltnter.  Bl,  his  work  on  agriculture,  psge  19901 

A.D.  18ia 
Schuster,  J.,  and  M.  Haberle,  their  work  oo  agrleul- 

ture,  page  188a  A.  D.  1885. 
Sckwerbi,  N.,  his  work  on  agriculture,  page  1990. 

A.  D.  1825l  '^ 

Scirpaa  tubertwus,  tiie,  of  China,  986. 
Scorer,  the,  2491. 
Scotland,  agriculture  of,  after  the  Norman  Con. 

quest.   206;  during  the  thirteenth,  fourteenth 

and  fi^fteenth  centuries.  213 ;  in  the  fifteenth  and 

sixteenth  centuries,  215;  agriculture  of,  in  the 

sixteenth  century,  2^6.  241 ;  in  the  seventeenth 

century,  242 ;  agriculture  in,  during  the  Revolu. 

tion,  7/0 ;  first  improvement  in  the  roads  of;  771 ; 

benefit  to  the  agriculture  of,  772 ;  general  remarka 

on,  7832. 
Scraper,  Uie,  2461 
Scraping,  3133. 
Scraping  roads,  374& 
Scvthe,  the  Hainault,  509.  2479;  the  gnat  Bnu 

bant,  510 ;  the  cradle,  2480  ;   for  reaping  g 

crops,  3179;  used  in  irrigation,  4401. 
Seal,  tite,  3893. 

Seas,  inconsiderable,  temperature  of,  835L 
Season  for  cutting  trees  whose  barks  are  not  x^ 

use  of,  4M4 ;  for  sawing,  cutting,  or  dipping  living 

trees,  2156. 
Season,  0  wet,  8435. 

Seasoning  of  timber,  4063 ;  by  steeping.  4064. 
Sea-trout.  7850. 
Sea  wall  embankment,  4958. 
Sea- water,  as  a  means  of  irrigation,  4446. 
Sea.  weed,  use  of,  6187. 
Sea-weeds,  as  a  manure,  £837. 
Sea-wrack  grass,  6195. 
Secretions,  unctuous,  oif  the  skin,  1875 :  viscouf^ 

187& 
Seed,  dispertion  of,  1618. 
Seed.ba«kec,  8526L 
Seed.corn,  choice  of,  4855. 
Seed  farmers,  772a 

Seed  harrow  for  wet  weather.  Gray's,  2701 
Seed  sown,  returns  of,  mentioned  by  the  ancients^ 

167. 
Seeds  of  trees,  use  of,  4041. 
Selkirkshire,  sUtistics  of,  7837. 
S^nac,  M.,  and  the  Baron  de  Ferrussac,  their  work 

on  agriculture,  page  12ia  A.  D.  182a 
Senna,  extract  of,  1410. 
Sensation  of  planU,  1668. 
Serpent's  motion,  the,  1903. 190& 
Serradilla,  the,  56^. 
SerreSf  Olivier  de,  his  work  on  agriculture^  page 

1214.  A.  D.  160a 
Servants,  choice  of.  for  the  farmer,  4866 ;  the  mode 

of  hiring  at  public  statutes,  4869 ;  management 

of,  4900. 
Servants,  female,  required  in  a  fkrmery,  4878. 
SenHres,  B.  de,  his  work  on  agriculture,  psge  1816L 

A.  D.  1786. 
5^mum  orient&le,  978.  6097. 
Setters,  7400 

Settlers  in  the  United  Stiites,  practice  of;  1165L 
Sexc«  of  planU,  16S8L 
Shade  and  shelter  for  oerUUn  plants,  neoanity  ot, 

1827. 
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Bhafti,  de«Me,  adiranCaffe  of,  on  roads,  S748L 

Shake*  in  trees,  to  remetly,  4031. 

Shape*  which  iodicat*  a  prapcncity  to  fatten 
looneft.  S031. 

Sheath,  the,  or  laad-guard  of  loow  stonet,  41G& 

flheavet  of  corn,  an  improved  method  of  setting 
up,  3177;  roethoda  of  drying,  701 

Sheaving  of  com,  S175 

Sheda,  portable,  Ibr  paiture  lands,  58SB. 

Sheep^  the,  7118;  the  common,  in  a  wild  state, 
7113  i  Talue  of,  to  the  British  fkrmer,  7114 

Sheep,  varieties  of,  7115:  the  long-woolled  British, 
7117:  the  short- woollcd,  7118;  the  hornless 
breeds,  7119;  sheep  best  suited  to  arable  land, 
7180;  the  long-woolled  Urge  breeds,  7121  ^  t^e 
sborter.woolled  varieties.  7186 ;  sheep  that  range 
over  the  mountainous  districts  of  Britain,  7133, 
the  Spanish  or  Merino  breed,  713& 

Sheep,  criteria  of  properties  in,  of  an  excellent  ram, 
714:2 ;  or  a  sound  healthy  sheep^  7143 ;  of  age, 
7144 ;  names  of  the  different  ages  and  conditions 
of  sheep,  7145. 

Sheep^  bleeding,  7146 ;  season  of  putting  the  rams 
to  the  ewes,  7153 ;  period  of  gestation,  7154 :  keep 
of  sheep  after  liunbing,  71^ ;  castntting  lambs, 
7160 ;  weaning  of  lambs,  7161. 

Sheep,  rearing  and  management  of,  7168;  on  rich 

Gus  and  arable  lands,  7166  ;  treatment  of  the 
nbs.  7168 :  sHection  of  the  lamb  stock,  7170  ; 
selection  or  the  grown  stock,  7178;  shearing, 
7173;  washing,  7177  ;  marking,  7183 ;  shortenii^ 
the  tails,  7186;  rearing  and  management  on 
billy  and  mountainous  districts,7190 ;  store  farm. 
Ing,  7198. 
Sheep,  folding.  720a 

Sheep,  fattening.  7^19;  fattening  lambs,  78S4. 
Sheep,  the  Menno  breed    7240;    introduction  of, 
7831 ;  Dr.  Pury's  experimenU  with,  12JS ,  shear, 
ing  of,  783) ;  produce  of  the  wool  of,  7^236;  Lord 
Soroerville's  experiments  with,  TiSJ. 

Sheep,  anatomy  and  physiology  of,  7839:  skeleton 
oij  7241 ;  the  visceral  and  soft  parts,  7848 ;  wool 
o<;7243. 

Sheep,  dUi-A^' . ,',  ~'ii  ,  ,.r  '....ul.»,  7"! 

Sheep,  th<'  H^rlLfhiri?  pollpd,  77w ,  f€  Berwick, 
shire,  7^:7  ^  in  Byrkiiu[h»m»hire,  7783;  of  the 
Cape  of  f  i4Hkd  Hijpc,  I  iff ;  of  the  Taria  of  Coldin. 
gen,  near  if^iiovor,  iiiOi  of  Dor^euhire,  manage- 
ment of,  TNJLJ  ■  of  die  Hebridtti,  7HS9;  of  Hin- 
dustan, :i]Lij,  the  J-lunffirLiti,  G.J>2;  improvement 
oi;  ontUi^  fvm.  at  Muewliii,  HH'S-^  in  Leicester, 
shire,  77'H  j  of  Punbidirc,  7Sli*i  uf  Spain,  735; 
manageinrnt  of,  TH— 74^' ;  vvhca  Ant  fed  on  the 
ground  with  turnips.  8:^. 

Sheep-shearing  in  Spain,  741. 

ShelUash  fishery,  3K8dL 

Shell  und,  as  a  manure^  8888. 

Shell  slug,  the,  770& 

Shells  of  animals,  1870. 

Sheltering  fkrm-Unds,  4581 

Sheltering  and  shading  lands,  881.'!,  SSIOL 

Shepherd,  the,  487a 

Shetland  Isles,  sUtiltics  of  the,  7861. 

Skirrtff't  John,  his  work  on  agriculture,  page  ISl^L 
A.  0. 1811 

Shocking  of  com,  3175. 

Shoeing  of  horses  In  Flanders,  590. 

Shoots,  annual,  1569L 

Shorelands,  Improvement  of,  1567. 

Shovel,  the,  8446. 

ShovelUng,  3181 

Shropshire,  sUtistics  of,  7795. 

Siam,  the  kingdom  of,  919;  agriculture  of  the,  950 ; 
soil  of  the,  951. 

Sickle,  fbr  reaping  grain  crops,  3179. 

SickUr,  F.  Ch.  L,  his  work  on  agriculture,  page 
189a  A.  D.  1805. 

5lda  niicfblia,  use  of,  in  China,  988. 

Siebe*s  rotatory  pump,  4501. 

Sierra  Leone,  description  of,  1105. 

Sieuve,  works  on  agriculture,  p.  1816L  A.  D.  17891 

Sieves,  8523. 

Sifting  earth  or  gravel,  3135. 

Silicia  in  animals,  19^;  in  plants,  1501 

Silk,  culture  of,  in  Hungary,  629. 

Silkworm,  the,  7595;  breeding  of,  7596;  in  the 
south  of  France,  415. 

ShmmtU,  J.  C  L.,  his  work  on  agriculture,  page  1891. 
A.  D.  1801. 

Simpsont  Finder,  his  works  on  agriculture,  page 
1813.  A.  D.  1814^  ]8ia 

Sinclair,  George,  F.L.&,  F.R&.  &c.  his  work  oni 
agriculture,  page  ISia  A.  D.  1891 


SImeUir,  Right  Hon.  Sir  John,  Bart,  LL  D..  *a 

hU  works  on  agriculture,  page  12ia  A.  D.  l79a 
Simetpt  Andr^  Louis  EspriL  his  work  on  agricuU 

ture,  psjEC  1818.  A.  D.  180i 
Situation  for  a  landed  proprietor's  mansion,  the  most 

desirable,  3306. 
Skeibo  farmery,  416SL 
Skin  and  leather,  refuse  of  the  manufiictures  of,  as 

a  manure,  225L 
Skin,  secretions  of  the,  1871 
Skins  of  animals,  use  of  the,  9017- 
Skirting  lands,  38ia 
Skreen  pianUtions,  4585. 
Sleep,  the  positions  assumed  by  animals  during^ 

Sloepuig-rooms  for  single  men,  9868. 

Sligo,  sutirtics  of,  788S 

Slit  method  of  planting,  3947. 

Slit-planting,  an  expewtious  mode  of,  S953L 

Slugs,  7705. 

Sluice,  tu  440d 

Small.  James,  his  work  on  agriculture,  page  1810L 
A.  D.  17»1 

SmitA.  John,  his  woric  on  agriculture,  page  1807. 
A.  D.  167a 

Smitk,  Rev.  John,  D.  D.,  his  work  on  agricultars; 
page  1811.  A.  D.  17981 

Smitk.  William,  his  works  on  agriculture,  page  iSlZ 
A.  D.  1806. 

Smith'*  attempt  at  a  reaping  machine,  9756;  hit 
opinion  on  Irrigation,  iAH. 

Smithy,  on  a  large  fkrm.  8869. 

Smoking  tobacco,  antiquity  of,  6181 

Smut,  the.  in  com,  IfHtS.  306L 

Smut  machine,  the,  8796L 

Snail,  the  edible,  761& 

Snails,  7707. 

Snow,  8376 ;  of  great  use  to  the  vegetable  kingdom, 
8377  ;  heat  produced  flrom,  8381 

Societies,  agricultural,  7911 ;  lately  fbrmed  in  BrU 
Uin,80a 

Society  of  Arts,  the,  79I3L 

Society  of  Improvers  in  the  Knowledge  of  AgrfcuU 
ture,  in  Scotland,  institution  of  the,  793. 

Society,  state  of,  as  influencing  agriculture,  187a 

Soda  in  animals,  1928. 

Soderini,  Oiovanvettorio,  his  woric  on  agriculture^ 
page  1881.  A.  U.  1622. 

Soil  among  trees,  culture  of,  596a 

Soil,  as  influencing  agriculture,  1869L 

Soils,  exhaustion  oi^  1534;  f'ertiUty  of,  restored, 
1535 ;  how  distinguished  fhim  masses  of  earth, 
8114;  classification  of,  8117;  naming  the  genera 
of,  8118;  naming  the  species  of,  8119;  table  of, 
8190;  todiscover  the  value  of,  2121;  Indicated  by 
the  plants  growing  on  them,  8188 ;  the  qualities 
of,  discovered  by  chemical  analvsis,  8133;  the 
qualities  of,  discovered  mechanically  and  empiri. 
cally,  8137 ;  the  absorbent  powers  of,  8145 ;  po. 

rular  distincUons  of,  8157 ;  chemical  agency  oL 
\m ;  improvement  of,  8168 ;  pulverisation  of, 
8163 ;  consolidation  of,  8178  :  aeration  or  fallow. 

j  ing  of,  8174 ;  alteration  of  the  constituent  parta 
of,  81W) ;  the  capacity  of,  for  retaining  water,  to 
ascertain,  8144 ;  incineration  of,  8191;  burning  of, 
8192 ;  water  with  respect  to,  8199. 

Soils,  mixed  or  secondary,  1743 ;  aquatic,  for  plants, 
1744 ;  earthy,  of  plants,  1747;  vegetable,  of  plants. 
1755. 

Soils,  the  most  proper,  fbr  irrigation,  4386 ;  Smith's 
opinion  respecting,  4387;  peaty,  8118;  spurious 
peaty,  8113;  power  of  vegeUbles  to  exhaust,  8819 ; 
in  respect  to  farming  lands,  4743  ;  retentive, 
mode  of  drainbig,  4867  ;  use  of  the,  to  vegetables, 
8145.  8148 :  the  constituent  parts  of,  which  give 
tenacity,  8149;  power  of,  to  absorb  water  bv 
capillary  attraction,  8158;  power  of,  to  absorb 
water  flrom  air,  8151 

Solar  rays,  influence  of,  on  vegetation,  838& 

Solids,  animal,  1957  ;  the  soft,  1961  j  the  hard,  1969: 

Solomon  Isles,  the^  1058. 

Somersetshire,  statistics  of,  7880. 

SomerviUet  Right  Hon.  John,  Lord,  his  works  on 
agriculture,  page  1811.  A.  D.  1799. 

SomervilU,  Robert,  his  work  on  agriculture,  page 
1218.  A.  D.  1805. 

Soot,  as  a  manure,  8268. 

Soaper's  waste,  as  a  manure,  83ia    _,     ..    ,  ,^^ 

South  America,  cUmate,  surface,  and  soU  of,  1996L 

Sowing,  314a  _     ^        ,^ 

Sowing  of  pine  seed  in  FUnders,  589. 

Snsde  of  the  bushman,  1139;  the  FtemiA,  9446; 

^  used  in  irrigaUoo,  4986  *,  the  tienchmg,  518. 
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Spadoni,  Paolo,  his  worki  on  agriculture,  page  189S. 

A.  D.  18ia 
Spain,  agriculture  of,  in  the  middle  of  the  18th  oen. 
tury,  714  i  during  the  19th  century,  115 ;  climate 
of,  716 ;  Burfacc  of,  717 ;  ■oil  of,  718  j  Unded  pro. 
perty  of,  719;  bad  feature  in  the  old  government 
of;  7S0;  agricultural  products  of,  721 ;  rotation* 

of  common  crops  in.  733;  live  stock  of  the  agri- 
culturist in,  734;  sheep  of,  735:  implements  of 

agriculture  in,  744:  operations  of  agriculture  in, 

745;  forests  in,  747 ;  improvement  of  agriculture 

in,  748 :  cause  of  the  decline  of  agriculture  in,  71£. 

SpanieU,  7401. 

Speed.  Adam,  his  works  on  agriculture,  page  1£07. 

A.  D.  1659. 
SpecuUtors  of  Midlothian,  78331 
Spermaceti,  1948. 
Splitting  the  roots  of  trees,  3L 
Sponges,  as  a  manure,  225d. 
Sponge,  a  good  hygrometer,  S4aa 
Spottuwoode,  the  estate  of,  an  example  of  lUocessftU 

drainage,  4SS& 
Spray  of  trees,  uses  of  the,  40aSL 
flprinffs,  artificial,  4503.         ^ 
%rii4s  on  lands,  injury  done  by,  2801. 
^ring-latch  for  gates,  SOSa 
spring,  temperature  of,  influence  of,  on  plants,  1727. 
Spur  of  rye,  5079. 

Spurry,  5632 ;  culture  of,  in  the  Netherlands,  482: 
Spurs  of  anbnals,  186& 
Stable,  the,  fi81& 
Staeejft  Rev.  Henry  Peter,  LL.R.  F.L.&,  hia  work 

on  agriculture,  page  1211.  A.  D.  180O. 
Stack-borer,  the,  Sm 
Staclucover,  the,  2912. 
Stack-flinnel,  the,  291 L 
Stack-guard,  th^  3288. 
Stack-yard,  the,  2906 :  BiitchelPs,  2907. 
Stacking,  927& 
Stacking  stage,  3389. 
Stacking  wood  for  ftiel,  ftc,  SS07, 390a 
Stal!brdshire,  tUtiatica  of,  7796L 
Staff,  the,  737a 
Staircases  to  cottages,  economical  mode  of  forming, 

2896. 
Stake  and  rice,  protecting  hedges  by,  9017. 
Standing,  in  animals,  189a 
Stanlevt  Robert  A.,  Esq.,  hia  work  on  agriculture, 

page  12ia  A.  D.  1824. 
Starch,  1400 ;  planU  producing,  1402 ;  uses  of,  1403. 
Steam-engines,  employment  of,  in  draining,  4277. 
Steaming  house,  the,  2863. 
Steaming  machine,  on  a  simple  and  economical 

plan.  8809. 
Steaming  and  washing  machine,  economical,  2804. 
Stedmaut  Captain,  his  residence  in  Surinam,  1243. 
SteeU,  Andrew,  his  work  on  agriculture,  page  1213. 

A.D.  182& 
Steelyard,  Ruthven's  former's,  2570. 
Steeping  flax,  5905. 
jUeiiidei,  A.  H.  von,  his  work  on  agriculture,  page 

1220.  A.D.  180a 
SteininA  wells,  4479L 

Stem  of  herbaceous  plants,  structure  of  the,  1377. 
Stem  of  plants,  anomalies  in  the,  1597. 
JkephenSt  George,  his  work  on  agriculture,  page 

1214.  A.  D.  im. 
$tepheHB*»  mode  of  forming  and  planting  the  single 

hedge  and  ditch,  2997. 
SUuartt  Sir  Henry,  his  system  of  removing  large 

trees,  3965 :  his  conclusions  respecting  the  influ- 

ence  of  culture  on  timber  trees.  3973. 
Stevetu  and  U^bault,  their  work  on  agriculture, 

page  1207.  A.  D.  16ia 
SteveiWM'*  ophiion  on  the  direction  of  roads,  3547 ; 

opinion  on  the  drainage  of  roads,  3607  i  base  of 

roads,  3G27. 
Stevenson,Vi.,  Esq.,  M.  A.,  his  work  on  agriculture, 

page  1212.  A.  D.  1809. 
Steward,  under,  7721  i  demesne,  7722, 
St  Helena,  1144. 
SUcklebaqk  fishery,  3881. 
SUle  of  faUing  bars,  3109. 
Stilea,  3108. 
StiUingfleet,  Benjamin,  his  works  on  agriculture^ 

page  1808.  A.  D.  1759. 
StimuUnts,  arUflcial,  to  the  viUl  principle  of 

planU,  166a 
StipulflB  of  plants,  1316L 
Stirlinsshire,  sUtutics  of,  7814 
Stock  farmers,  7735. 
Stocking  a  farm,  4826. 
Stocking  pastures,  5825. 


Stoiu.  Thomas,  his  works  oo  agriculture,  page  ISia 

A.  b.  1785. 
Stone  tracks  In  roads,  advantages  of,  354a 
Stones,  breaking,  3121. 

Stone-breaking  machine  impelled  by  steam,  2S56L 
Stones,  Edgeworth's  mode  of  breaking,  for  roads^ 

S65& 
Stone-hewing  machine,  280a 
Stones  on  lands,  to  get  rid  of,  4518L 
Stones,  large.  Low's  machine  for  raising,  28ia 
Stones,  machine  for  breaking,  for  roads,  365a 
Stones,  proper  sise  of,  for  roads,  366-i. 
Stopudrag  tor  carriages  going  down  hill,  Rapsonl^ 

Storax,  1485. 

Store  farmers.  773a 

Streams,  artificial,  4464. 

Strobile  of  plants,  scales  of  the,  1356. 

Stubble,  as  a  thatch  for  ricks,  3187. 

Stubble  or  dew  rake,  2453. 

Stubble-rake,  the,  2725i 

Stummina  cider-casks,  4132. 

Siwnnf,  G.,  his  work  on  agriculture,  page  12Sa 

A.  D.  1791. 
Straw  of  barley,  use  of,  5118. 
Straw  of  corn,  uses  of  tlie,  4990. 
Straw  of  rye,  manufacture  of,  into  plaits,  5077. 
Straw  of  wheat,  uses  of,  5051. 
Straw,  dry,  as  a  manure^  2238. 
Straw.house,  the,  2864^ 
Straw.rope  making,  3184. 
Straw-rope  twister,  2469. 
Straw.yard,  the,  291SL 
SMckiand,  G.,  Esq.,  his  work  on  agriculture^  page 

1214.  A.  D.  1829. 
Structures,  agricultural,  of  the  Mexicans,  1185. 
Styrax,  148a 

Subsoil,  relatively  to  the  choice  of  a  form,  4760. 
Succession,  natural,  of  trees,  3918. 
Sudtow.  O.  Adg.,  his  work  on  agriculture,  pag9 

1219.  A.  D.  1775. 
Suction,  mode  of  adhesicm  by.  In  some  animals,  189& 
Suflfbcation  of  plants,  1707. 
Su£rblk  punch,  the,  GZ42. 
Suflblk,  statistics  of,  7787. 
Sugar,  1398  :  utility  of,  1399 ;  culture  of,  among  the 

Moors,  711 :   in  animals,  1946 ;    frxm  the  beet 

root,  manufacture  of,  in  the  Netherlands,  47a 
Sugar.cane,  culture  of,  in  Jamaica,  1212;  in  Ma. 

laga,  729 ;  management  of,  in  Egypt,  1082 ;  the, 

in  Hindustan,  895. 
Sugar  plantation,  buildings  required  for  a,  1204; 

live  stock  of  a,  1209. 
Sulphate  of  iron,  as  a  manure,  2300. 
Sulphate  of  potassa,  as  a  manure,  2307. 
Sulphur  in  animals,  1923. 

Sumatra,  description  of,  1021 ;  live  stock  of,  10S7.   ' 
Summer-fallowmg  in  Scotland,  when  first  practisecL 

794k 
Summer,  temperature  of ;  influence  of,  on  plants, 

1728. 
Sunflower,  the,  as  an  oil  plant,  6100. 
SutherUmd,  sUtistics  of,  785a 
Surface,  character  oi,  in  regard  to  farming  lands, 

476a 
Surface,  general,  of  land  estates,  to  portray,  3351. 
Surfaces,  grassy,  foroiaUon  of,  5714. 
Surface-gutters  made  by  cart  wheels,  4301. 
Surfaces,  primitive,  aflAicting  planto,  1741. 
Surgeon,  veterinary,  7755. 
Surinam,  climate,  surface,  and  soil  of,  1248 ;  pro. 

ducts  of,  1243L 
Surrey,  statistics  of,  7778. 
Sussex,  SUtistics  of,  777a 
Swan,  the  mute  or  tame,  7518 :  other  species,  7519 ; 

rearing,  7520;  feathers  and  down,  7521. 
Smayne,  G.,  A.  M.,  his  work  on  agriculture,  page 

12ia  A.  b.  1790. 
Sweat  of  animals,  1877. 
Sweden,  state  of  agriculture  in,  686:  climate  of; 

687;  surfoce  of,  688;  soil  of  the  valleys  of,  690; 

landed  property  of,  691;  cottages  of,  692;  the 

fence  in  jmieral  use.  6D1 ;  agricultural  products 

o^  695 ;  five  stock  of  the  former  in,  702:  imple- 
ments and  qperaticms  of  agriculture  In,  703 ;  fb. 

rests  of.  705 ;  the  chase  in,  706 ;  improvement  of 

the  agriculture  of,  706. 
Sweeping,  3134. 
Sweeping  roads,  3750. 
Sweepings  of  houses,  as  a  manure^  2S67 
Swimming,  the  action  of,  1908. 
Swinboumet  R.,  his  work  on  agriculture,  page  I213L 

A.  D.  1819. 
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Bwlae,  itilMimnM  oi;  in  the  i 
Scotland.  784«. 

Swine,  7874 ;  commoD  hoc  7S74  $  wild  boar,  7S70. 

flwioe^  Turietiei  of  th«  oommon  bog— the  Eiiraiieui. 
78&};  the  Cbinew,  78M;  the^erkshire  taraed! 
7S86i  the  Hainp«hlre  breed,  7S87 ;  the  Sbrofwhire 
breed.  7S88 :  the  Olouoeitcnhlre  breed,  7889 :  the 
Herefordshire  breed,  7890;  the  Rudcwlck  breed, 
7891 ;  thelarge  anotted  Wobuni,7^i  the  WUt. 
•hire  breed,  7893;  the  Yorkghira  breed,  7894: 
-  the  NorthamptoMhire  breed,  7895 ;  the  LelceMer. 
•hire  breed,  l^eX;  the  Unooliuhira  breed,  7897  : 
the  Norfolk  breed,  7996  j  the  Suflblk  breed,  7899  : 
the  *wing.uUed  breed,  7»S :  the  Highland  breedl 
7J04;  the  old  Irich  breed,  7io6 

Swine,  breeding  and  rearing  of,  7906L 

Swine,  fattening  of,  7315 ;  curing  or  picUing  of 
pork ;  7388 ;  curingof  bMxm,  7384. 

Swine^  dlaeeeet  ot  7«a 

Swine  of  Perthihire.  7840:  of  Hlnduatan,  915;  of 
Hungary,  635 ;  wild,  of  PuaguaT,  18S1. 

Bwitierland,  agriculture  In.  386;  landed  property 
1^  389;  TaUeyiof  theAI|»o(;  330;  iboulement 
or  331 ;  Mont  Grenier,  in ,  333 ;  aTalanchea 
ot  334;  gUden  of,  335;  cottages  of,  336; 
▼illafea  of;  337 ;  the  vine  in,  338 ;  fhiit  trees 
cS,  339;  woods  «nd  forasta  ot,  340;  timber, 
341 ;  the  chamois  goau  of,  SIS;  pasture*  and 
mowing  grounds  of.  343 ;  cows,  goats,  and  sheep 
of,  344;  cheeses  of,  346;  Schabiieger  cheese  o£ 
947 ;  Oruy^ra  cheese  of,  348 ;  ewe.milk,  cheese 
ojr340j  agricultural  establishment  at  iMWyl  in, 

l^frtcm,  thedrculatisg.  In  animals,  197a 


TtUkt  of  cider  apples  of  established  reputation, 

T^cambae,  14591 

Tail  drain,  4414. 

Tallow,  1951;  of  Croton,  145L 

Tatlow-treeof  China,  S7& 

Tameness,  a  proper,  desirable  in  lire  stock,  S088. 

Tlmus  elephftntfpet,  1137. 

Tannin,  description  of,  1419 ;  utility  of,  148a 

Tar,14&. 

Tarelio,  CamiUo,  his  works  on  agriculture,  page 
1S81/A.  D.  177i 

Tares,  5257 ;  varieties  of,  5258  jsoll  for,  5868  ;  sow- 
ing, 5&A ;  after-culture  bf,  ^70 ;  reaping  for  roil- 
ing, 5871 ;  produce  of,  5874 ;  application  of,  5876 ; 
diseases  of,  587a 

Tarritmi,  Luigi,  his  works  on  agriculture,  page 
lai.  A.  D.  1808. 

Tartary,  independent,  extent  of.  878 ;  climate  of, 
879 ;  surface  of,  880 ;  soU  of,  881 ;  produce  of,  888L 

Tartary,  Chinese,  aariculture  of,  1013L 

Taikamt  William,  his  works  on  agriculture,  page 
1811.  A.  D.  179a 

Taxes,  and  other  burdens,  4808L 

Taxonomy,  1301. 

Tea  districts  of  China.  96& 

Tea  plant,  culture  of  the.  In  China,  969 :  gathering 
of  the  leaves  of  the,  970 ;  curing  of  ttie  leaves  of 
the,  971 ;  the  diffl^rent  sorts  of,  978 ;  the  more  se. 
lect  sorts  of,  973;  substitutes  for  the,  974;  the 
oiLbearing,  975. 

Teasel,  the,  5935 ;  varietiea  of,  S9S6 ;  soils  ftnr,  5937 ; 
sowing,  6938 ;  after-culture  of,  5940 ;  taking  the 
crop  of,  5848  ;  produce  of,  6945 ;  use  of,  5946 :  to 
aave  seed  of,  5947 :  injuries  to  which  it  is  Uable, 
6948. 

Te(fbrd*»  directions  for  repairing  roads,  5774 :  opi. 
nion  on  wheels  proper  for  roads,  3731 ;  opinion  of 
the  width  of  roads,  3S96 ;  side-drains  for  roads, 
Seoe ;  road  fences  S6i9 ;  base  of  roads,  3687. 

Temperature  as  afSkcting  the  distribution  of  plants, 
1785 ;  variations  in  the,  8350 ;  as  Influencing  agri- 
culture,  1859 ;  of  a  oountnr,  niles  for  determining, 
1730;  eflbcto  of,  on  the  distribution  of  animals, 
SOM ;  in  the  three  sones,  the  most  remarkable 
circumstances  respecting,  1731. 

Tenancy,  dlflbrent  species  of,  467S. 

TenanU,  management  oi,  4665;  proper  treatment 

Tench.  7575;  stocking  with,  757& 
TendriU  of  plants.  1315. 

Tenure  on  which  lands  are  held  for  forming, 4786. 
Terms,  technical,  of  science,  use  of,  18S0. 
Terra  del  Fuego,  lfi46L 

Terra  Firma,  climate,  surihoe.  soil,  and  produc 
tions  of,  1887. 


Terrace,  culUvatloD  of  the  Chinese^  lOOa 

Terrier,  7aB& 

Toiier,  Henri  Alexandre^  his  woriu  on  agriculture. 

pagel817.  A.D.  1791. 
TesU  of  plants,  1541. 
Testudinkria  eleph&ntipee,  1137. 
Tethering  cattle  on  clover  crops,  556a 
Teviotdale.    See  Roxburghshire,  7836. 
Textures,  the  fibrous,  of  animals,  1958 ;  the  cellular, 

of  anixoals,  1950;  the  pulpy,  of  animals,  1960. 
naer.  Alb.,  his  works  on  agriculture,  page  18Sa 

A.DLl79a 
Thatch,  application  of,  to  stacks,  3186. 
Thatching,  3186. 
Thatching  hay  and  com  stacks  In  England,  3188  s 

the  TO0&  of  buildings.  5189 ;  with  reed,  3isa 


Thatching-knife,  the, 

Tkereti,  Thdr.,  his  work  on  agriculture,  page  ISSOl 
A.  D.  18081 

Thermometer,  use  of  the,  8431. 

Tbermometen,  scales  of  the  different,  8438. 

Thcssaly,  agricultural  circumstances  of,  757. 

Thessaly,  the  plain  of,  757. 

Thibet,  climate  of,  1U14;  surface  of,  1015;  agricuL 
ture  of,  1017 ;  animals  of,  1018 ;  architecture  oL 
lOia  ^ 

Tkierai,  bis  work  on  agriculture,  page  1815.  A.  JX 

Tkifrv,  P.  J.,  his  work  on  agriculture,  page  ISia 

A.  D.  1828. 
Thinningout  plantations,  4009 ;  the  proper  season 

Thinning  plants,  5141. 

Thinnings  of  trees,  use  o^  404a 

Thirst,  the  cause  of,  1965. 

Thistle.4irawer8,  £167. 

Thistie  extirpator.  Baker's,  94661 

Thistle.hoc,  the.  £676. 

TIkoHin,  M.  Andr6,  his  work  on  agriculture,  page 
181&  A.  U  1818. 

Thotmon,  Rev.  John,  D.D.,  his  work  on  agricuU 
tura,  pagel81l.  A.D.  180a 

Thread  plants,  6993. 

Threshing  by  the  flail,  S198L 

Threshing  door,  8849;  in  Gloucestershire,  8850} 
boarded,  2851 ;  earthen,  8858;  of  brick,  8853;  of 
wood,8854L 

Threshing  machine,  first  notice  of  one,  795 :  the  first, 
8775;  second  attempt  at  a,  2776;  third  attempt 
at  a,  8777;  Meikle*s  two.horse,  2789;  Meikle's 
water,  &c,  2788. 8791  ;  Weir's  portable  two-horse 
power,  8793;  Lester's  portable,  8794:  Forrest's 
portable,  2795;  the  hand,  2546;  a  locomoUve 
steam,  8548;  of  a  peculwr  construction,  erected 
by  Stirling  at  Howmuir,  7850 ;  portable,  279SL     - 

nireshing  and  preparatory  machines,  2773;  Im- 
provements on,  2^9 :  advantages  of,  878SL 

Threshing.mlll  bam,  the,  8855. 

Threshing  wheat,  5044. 

Thunder,  cause  of,  8390 ;  season  of,  8393. 

Thunder  clouds,  2395. 

Thundertwits,  8394. 

Thyme,culture of,  618a 

7>'Ms,  Thomas,  his  work  on  agriculture,  page  181S. 
A.  D.  ]80a 

Tigke.  William,  Esq.,  his  work  on  agriculture, 
page  1811.  A.  D.  im. 

Tillage,  Chinese,  object  of,  9S7.  ^ 

7VM,  du,  his  work  on  agriculture,  page  1815.  A.  D. 

Timber,  price  of,  4077. 

Timber  surveyor  and  valuer,  7751, 

Timber  trees,  the  most  usefol,  of  temperate  and 

warm  climates,  1793. 
Timber  trees,  the  usual  modes  of  <Usposing,  4078. 
Timber,  valuation  of,  4069. 
Time-book,  the,  3388. 
Tipperary,  statisUcs  of,  7878.^ 
Tithes,  4798 ;  in  Ireland,  84a  . 

—  -  — '  — i.i~*-j  man.  annual speciQS 

6131 ;  soil  for, 

, , ,6134;  summer 

of;  6141;  curing  process  of,  6148; 


respecting,  6144;  produce  of.  6146: 
savmg  the  seed  of,  6147 ;  value  of,  as  an  agrlcul. 
tural  crop,  6148 ;  diseases  and  enemies  of,  6158 ; 
manuActure  of.  6154 :  of  the  Cape  of  Good  Hope, 
1194 ;  in  Hindustan,  89a 

TbOffrk'^^^iSe,  his  work  on  agnculture,  page  ISia 

A.D.  180& 
TolUgates,  imuroved,  3S7a 
TolUhouse  at  Edgeware,  3786L 
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Toouito,  In  BkXift  819L 

Tonquln,  deacripuon  oi,  963L 

TooLhouK,  the,  88681 

TooU  for  boring,  Good's,  2507. 

Tool*,  enenCUl,  of  agriculture,  9i7& 

Tom  of  trees,  stunted,  cause  of,  408 ;  withered  or 

decayed,  cause  of;  40H. 
Torpidity  of  animals,  SOOSL 
Tortoise,  the  common,  7596;  the  mud,  7593;  the 

land,  of  Hungary,  697. 
T^ers  for  watching  in  used  by  the  Mexicans,  48& 
Town,  forming  the  plan  of  a,  3849. 
7bxaM;ft<,  his  worlu  on  agriculture,  page  1£22.  A.  D. 

IftJS. 
Tradesman's  yard,  8915. 

Tranquillity  necessary  for  domestic  animals,  8079. 
Transfer  of  landed  property,  3465. 
Transplanting,  31441 
Trantman^  C  P.,  his  work  on  agriculture,  page  I8S0. 

A.  D.  180SL 
Treatise    concerning    the   manner   of    ftdlowing 

ground,  &c.  Anon,  page  1807.  A.  D.  1794 
Treatise  on  Milk.  Anon,  page  1813.  A.  D.  1825. 
Treatise  on  Husbandry,  the  first  English,  8ia 
Trees,  the  beauty  of,  3»06 ;  the  best  mode  of  cut. 

ting,  4016:  culture  of  the  soil  among,  3960  { large, 

the  transplantation  of.  9954 ;  mixture  of,  in  plant. 

ations,  3056:   natural  succession  of,  3918;  the 

ordinary  products  of,  4038  ;  placed  round  ponds, 

efftct  of,  4476 ;  suitable  for  diflbrent  soils,  3919 ; 

Ibr  dlflbrent  climates,  3980 ;  treatment  of  wounds 

and  casualties  hi,  40S8. 
Trefoil,  the  bird's  foot,  5637. 
Trench,  U18. 
Trench  drain,  4413. 
Trenching,  3ia& 
Trentham  esUtes,  the,  779(1 
TYimm^,  Joshua  Kirby,  his  work  on  agriculture, 

page,  1214c  A.  D.  1889L 
Troon,  harbour  of,  7841. 
Trout,  the,  7583. 
Tripoli,  description  of,  109S. 
Ttother,  his  work  on  agriculture,  page  18i&  A.  D. 

177a. 
Truck,  the,  854SL 
Trunk,  a,  4407. 
Trunk  of  a  plant,  130a 
Trussing  straw  or  hay,  3196. 
Tube,  flexible,  for  cattle,  8531. 
Tubers,  edible,  of  China,  964. 
Tubes  of  phints.  1380:  large,  1381;  simple,  1388; 

porous,  1383;   spiral.  1384;   fklse  spiral,  1385; 

mixed.  1386 ;  small.  1387. 
TmU,  Jethro,  agricultural  improvement  Introduced 

by,  777;  nis  works  on  agriculture,  page  180a 

A.  D.  1731. 
TWITs  system  of  husbandry,  778—785. 
TunU,  agriculture  of,  1094w 
Tunnels  across  a  road,  3614. 
TimntHf  D.,  his  work  on  agriculture^  page  IflSSL 

ATd.  1807. 
TVrMtfjf,  Louis  Francois   Henri   de  Menon,  his 

works  on  agriculture,  page  1815.  A.  D.  1760. 
T^rbot  fishery,  3878. 

Turf-draininf^  the  Cheshire  mode  of,  4896L 
Turf-knife,  the,  used  in  irrigation,  4ag7. 
Turf^pade,  the,  8447 ;  used  In  irrigation,  4391^ 
Turkey,  the,  7486 ;  in  a  state  of  nature,  7487 ;  va. 

rietios  of,  7488;  breeding,  7489;  ikttenhig,  7401 ; 

feathers,  7498. 
Turkey,  Asiatic,  860 :  plants  and  animals  of.  868. 
Turkey,  European,  climate  and  seasons  of,  751 ;  the 


the  seed  0^  BmS; 

6431. 
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poorest  agriculture  in,  76L 
Turkish  empire,  the^sa 
Turn  of  water,  a,  448SL 
Turner,  Nicholas,  his  work  on  agriculture^  page 

1210.  A.  D.  1784. 
Turnip,  the  Swedish.  5409. 
Turnip  chopper,  8578. 
Turnip  drill,  the  improTed  Northumberland,  8687 ; 

French's.  8688;   the  Northumberland  one.row, 

8689;  Weir's  manuring  one-row,  889a 
Turnip  farm  of  600  acres,  anomalous  design  far  a, 

4176L 
Tumip^hoeing,  9965. 
Turnip  net,  the,  7699. 
Turnip  roller,  the  hand,  8579. 
Turnips,  6373;  drilling,  5376:  In  Northumberland, 

7809:  varieties  of,  5377;  introduction  of,  896; 

soil  for,  5385 ;  climate  for,  6386 ;  fleki  culture  of, 

53S7;  aowing,  53<H;  hoeing,  5403 ;  insecto  inju. 

riousto,  7687;  consumption  of,  6410;  application 

of,  5419 ;  storuig,  5480 ;  produce  of,  6189 ;  raising 


Turnips,  growing  wfld,  in  Loughoadurb,  7853 ;  bosb. 
ta|  or,   in  Northumbetland,  78U9;  in  Surrey, 

Turnip  slicer,  8S7L 

Turnip  trav,  the,  8889. 

Tuscany,  Sismondi's  picture  of  the  agriculture  of, 
876 ;  climate  of,  877jjoil  of,  878 ;  irrigation,  879; 
plains  of,  enclosed,  880 ;  arable  lands  of  the  plains 
of,  881 ;  roution  of  crops  in  the  plain  ot,  882 ; 
cattle  in  the  plains  of,  889 ;  farmhouses  of  the 
plain  of,  884 :  fkrmers  of  the  plains  of;  885 ;  cuU 
tore  of  the  hills  and  declivities  of,  886 ;  soil  of  the 
hills  of,  287 ;  culture  of  the  olive  in,  289;  culture 
of  the  vine  on  the  hills  of,  890 ;  the  potato  in, 
891;  the  hill  fiirmers  of,  898;  culture  of  the 
mountains  ot,  293 ;  nunagement  of  sheep  In  the 
mountains  or,  2M ;  forests  on  the  mountains  a( 
896 ;  the  mountain  farmers  oC,  896. 

TWwr,  Thomas,  his  works  on  agricultuNu  page 
J90&  A-  D.  1567. 

7YoafN/r|r,  J.,  his  work  on  agricuttura^  page  ISia 

Tweeddala    See  Peeblesshire,  7898L 
TwUUng  crook,  84ea 
Tyrone,  statistics  ot,  789a 


U. 

Underletting  of  lands  In  Ireland,  a  gieat  evil,  847. 

Under  steward,  46391 

United  SUtes,  cUmate  of  theu  1156 ;  seasons  of  thck 
1157 ;  surface  of  the,  1168:  soil  of  tl^  11»; 
landed  property  of  the,  1 160 ;  mode  of  dividing 
and  selling  lands  in  the,  1161 ;  price  of  land  in  the, 
11G2;  agriculture  of  thcL  1163;  political  circum. 
stances  of  the,  1167 ;  agricultural  products  of  the, 
1168 ;  live  stock  of  the,  1169 ;  civil  circumsUnoes 
of  the,  unfkvourable  to  emigration,  1178 ;  want  of 
servanu  in  the,  1173 ;  as  a  country  for  a  British 
emigrant,  1174. 

Urea,  in  animaU,  194& 

Urin&rium,  the,  2905i 

Urine,  as  a  manure,  2854. 

Utensils,  the  essential  agricultural,  8596L 

UtenslU,  the  princiiMil  agricultural,  8588: 

Utricles  of  pUnts,  19797 


Valerian,  the  common,  culture  of,  6189L 

Vali^.  Alexandre,  his  work  on  agricultorew  page 
1881.  A.  D.  1803L 

Valuation  of  landed  property,  94061 

Valuation  of  timber.  40691 

Valuation  of  work  done,  to  estimate,  9984;  of  labour 
and  materials,  3385 ;  of  materials  akncL  3996 ;  of 
live  stock,  3327;  of  buildings,  93881  orchards, 
h<x>  grounds,  &c,  3389;  of  young  plantations, 
3330;  of  saleable  trees,  3931 ;  offleldsfor  rent, 
3998;  ofafkrm  for  rent,  9333:  of  leases,  3S35:  of 
freehold  landed  property,  3940 ;  of  estates,  99lfii 
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2789  a  and  7790  a.  Tkrething  maehmei.  One  of  the  most  complete  in  England 
has  been  erected  at  the  Duke  of  Gloucester's  farmery  at  Bagshot  Park ;  for  the  following 
description  and  drawings  of  which  we  are  indebted  to  Mr.  Anderson,  an  experienced 
agricultural  engineer.  This  machine  threshes  the  com,  hummels  barley,  winnows,  sifts, 
and  cleans  com,  grinds  it  into  flour,  cuts  the  straw  into  chaff,  and  grinds  bones  for 
manure ;  and  any  one  of  these  operations  can  be  performed  without  the  other.  The 
different  parts  of  this  apparatus  are  chiefly  taken  from  machines  already  in  existence, 
but  some  also  are  originaL  It  may  be  mentioned  as  a  singular  and  melancholy  sign  of 
the  times,  that  the  parties  who  have  the  chief  merit  are  afraid  of  giving  their  names  to 
the  public.  The  agriculturists  of  a  ftiture  and,  we  trust,  no  distant  day  will  hardly 
believe  it  possible  that  the  destruction  of  threshing  machines  should  have  been  popular 
in  England  in  18S0.  It  is  worthy  of  notice  as  an  argument  in  favour  of  the  diffusion 
of  knowledge  among  the  labouring  classes,  that,  so  far  from  threshing  madiines  being 
destroyed  in  Scotland,  they  are  so  much  in  repute  among  the  labourers  of  that  country, 
that  a  farmer  who  is  without  one  is  obliged  to  pay  higher  w&ges  to  his  servants.  This 
fact  is  well  authenticated  by  a  correspondent  in  the  Examiner  newspaper  of  February  IS. 
1831.  See  the  examination  of  Joseph  Forster  in  No.  1.  of  The  Working  Mont  Com- 
panion,  and  also  in  Mech,  Mag.  vol.  xiv.  p.  323. 

The  mechanical  part  of  the  machinery  was  executed  and  erected  chiefly  by  Mr.  George 
Miller,  now  residing  near  Bagshot.  J^.  1 139.  is  partly  a  section,  and  partly  a  side 
view ;  Jig.  1 140.  is  partly  a  cross  section,  and  partly  an  end  view ;  and  J^.  1 141.  is  partly 
a  vertical  section,  and  partly  a  vertical  profile.  The  same  letters  are  applied  to  the  same 
parts  in  all  the  figures. 

Description  of  the  machinery.  (Jigs.  1139.  1140.  1141.)  a  is  an  overshot  water  wheel 
15  feet  diameter,  which  makes  from  six  to  eight  revolutions  per  minute  according  to  the 
supply  of  water ;  on  the  arms  of  the  water  wheel  is  fixed  a  bevel  wheel  6  of  1 28  cogs 
(seven  feet  four  inches  diameter),  working  into  the  pinion  c  of  26  cogs  (twenty  inches 
diameter),  on  the  upright  shaft  d :  these  wheels  are  below  the  ground  floor,  and  entirely 
hid  from  the  view. 

On  the  shaft  d  are  two  driving  wheels  g  and  /:  g  is  a  spur  wheel  of  1 19  cogs  (six 
feet  two  inches  diameter],  driving  the  pinion  e  of  22  cogs  (14  inches  diameter)  on  the 
shaft  A,  which  leads  to  the  floor  above,  and  turns  the  upper  millstone ;  /  is  a  mitre 
wheel  of  40  cogs  (two  feet  diameter),  working  into  two  wheels  t  and  k  of  the  same 
dimensions. 

On  the  same  shaft  as  the  mitre  wheel  i  is  a  spur  wheel  /  of  200  cogs  (six  feet  eight 
inches  diameter)  working  into  the  threshing  machine  drum  pinion  m  of  20  cogs  (eleven 
inches  diameter) ;  the  spur  wheel  /  also  drives  a  wheel  n  of  39  cogs  (22  inches 
diameter),  on  the  same  axis  of  which  is  a  small  wheel  o  of  26  cogs  (ten  inches  diameter), 
working  into  the  wheel  j9  of  121  cogs  (three  feet  four  inches  diameter),  on  the  axis  of 
the  first  rake  or  shaker :  the  wheel  p  gives  motion  to  the  intermediate  wheel  q  of  72 
cogs  (two  feet  diameter),  which  works  into  the  second  shaker  wheel  of  the  same 
dimensions  as  the  first  shaker  wheel  p. 

On  the  spindle  on  which  the  wheel  n  is  mounted  is  a  small  shifting  pinion  r  of  17 
cogs  (seven  inches  diameter),  working  into  the  faced  wheel  «,  on  which  are  two  rows  of 
cogs,  one  of  20  and  the  other  of  30  cogs  each.  On  the  same  axis  as  the  faced  wheel  s 
is  a  bevel  wheel  f  of  20  cogs  (eight  inches  diameter),  working  into  the  wheels  u  and  [v 
of  40  cogs  (sixteen  inches  diameter),  on  the  lower  feeding  roller  spindle ;  these  two 
wheels  are  not  fixed  on  the  spindle,  but  revolve  freely  on  turned  parts  of  the  shaft,  and 
give  motion  to  it  by  means  of  the  clutch  and  handle  w.  When  tlie  machine  is  at  work 
the  clutch  is  in  the  wheel  v,  giving  to  the  feeding  rollers  the  required  motion ;  should  it 
be  necessary  to  stop  the  rollers,  the  handle  w  is  moved  from  the  feeding  board,  and  the 
clutch  disengaged  firom  the  wheel  v.  Should  the  handle  be  moved  farther  from  the 
feeding  board,  the  clutch  is  thrown  into  the  wheel  u,  and  the  rollers  turn  the  reverse  way. 
The  winnowing  machine  under  the  shakers  is  driven  by  a  sheave  on  the  drum  axis,  and 
a  rope  leading  to  a  sheave  on  the  fanner  spindle ;  to  dress  the  grain  thoroughly,  it  is 
conveyed  from  this  machine,  and  passes  through  two  winnowing  machines,  one  placed 
above  the  other:  this  is  effected  by  means  of  a  canvass  cloth  on  which  are  strips  of 
wood  half  an  inch  in  thickness ;  the  cloth  revolves  on  two  rollers,  and  is  set  in  motion 
by  a  rope  leading  fVom  a  sheave  on  the  shaft  i  to  a  sheave  on  the  upper  roller  spindle,   ^ 
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Mitu  ahtehady  neoewxry  to  have  a  steady  and  uniform  motion  to  produce  the  best 
possible  sample  from  a  winnowing  machine,  and  as  the  Telocity  of  the  threshing  machine 
is  subject  to  vary,  from  irregular  feeding  and  other  causes,  the  winnowing  or  dressing 
machines  are  set  in  motion  by  a  small  water-wheel  Xy  five  feet  diameter,  on  the  axis  of 


which  is  a  berel  wheel  twenty  inches  in  diameter,  working  into  a  pinion  on  an  inclined 
shaft  y.  On  the  upper  end  of  the  shaft  y  is  a  bevel  wheel  working  into  a  pinion,  on  the 
axis  of  which  is  another  bevel  wheel  giving  motion  to  the  shaft  x,  which  turns  the  fanners 
by  means  iA  small  mitre  wheels. 

The  bone-^niB  and  chqff'-ctUUng  machine  are  driven  by  the  mitre  wheels/ and  k*  On 
the  shaft  2  is  a  shifting  pinion  S  of  sixteen  cogs  (ten  inches  diameter),  working  into  the 
wheel  4  of  49  cogs  (two  feet  four  inches  diameter),  on  the  axis  of  which  is  a  pinion  5  of 
16  cogs  (ten  inches  diameter),  driving  the  wheel  6  of  49  cogs  (two  feet  four  inches 
diameter),  in  the  axis  of  one  of  the  lower  crushers :  the  upper  pair  of  crushers  are 
driven  by  the  wheel  €  working  into  a  wheel  7  in  the  upper  crush  or  spindle.  The 
crushing  rollers  are  set  to  or  fh>m  each  other  as  the  nature  of  the  work  may  require. 
When  the  bones  are  large,  the  upper  pair  of  crushers  only  are  used  in  passing  the  bones 
the  first  time  through,  an  inclined  board  being  placed  to  prevent  them  from  falling  into 
the  lower  set ;  this  board  is  removed  at  the  second  time  of  grinding,  and  the  boifn  pass 
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through  th«  two  wCi  and  fkll  into  the  rerdnng  circular  tcreen  16 :  any  bonca  that  will 
not  pass  through  the  mash  of  the  screen  are  again  put  into  the  milL  The  tcreen  b  set  in 
motion  by  the  wheel  6  working  into  a  pinion,  not  shown  in  the  drawing,  and  by  a  shaft 
and  universal  joint  connecting  with  the  aiis  of  the  screen. 


On  the  shaft  2  is  a  bevel  wheel  8  of  46  cogs  (21  inches  diameter),  driving  the  pinion 
9  of  19  cogs  (nine  inches  diameter),  on  an  inclined  shaft  leading  to  the  floor  above;  on 
the  upper  end  of  this  shaft  is  a  bevel  wheel  10  of  52  cogs  (twenty  inches  diameter), 
driving  a  pinion  11  of  17  cogs  (nine  inches  diameter,)  on  the  spindle  of  the  chaff-cutting 
machine. 

When  the  threshing  machine  only  is  at  work,  the  mitre  wlieel  k  is  thrown  out  of  geer  by 
the  lifting  screw  12;  the  pinion  on  the  flour  mill  spindle  is  raised  above  the  spur  wheel 
g  by  the  screw  1 3. 

When  the  threshing  machine  is  not  at  work,  the  mitre  wheel  i  is  thrown  out  of  geer  by 
the  lifting  screw  14. 

TlkB  pinion  3  is  kept  in  its  place  on  the  shaft  2  by  a  key ;  when  the  bone-mill  is  not  at 
work,  the  pinion  is  slided  along  the  shaft  clear  of  the  wheel  4. 

Tbere  ara  three  cogs  dovetailed  into  the  pinion  9 ;  when  the  cbaff^utting  machine  is 
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not  at  work  these  cogs  are  removed,  and  the  vacant  part  turned  towards  the  bevel  wheel 
8 ;  the  person  attending  the  chaff-machine  can  also  stop  it  by  the  clutch  and  handle  15. 
To  stop  the  water  wheel  the  ring  and  lever  18  is  raised  by  means  of  a  chain  leading 
over  a  pully  at  the  upper  part  of  the  building ;  this  raises  the  sluice  board  1 7,  and  allows 
the  water  to  escape  clear  of  the  wheel.  The  water  which  drives  the  small  wheel  «  is 
also  conveyed  by  a  dash-board  under  it  on  to  the  large  water  wheel ;  as  this  water  falls 
above  the  centre  of  the  large  wheel,  the  loss  of  power  sustained  is  not  great. 


'^-te— ^ 


Th£  vdocity  of  the  particular  parts  is  found  by  dividing  the  product  of  the  number  of 
cogs  in  the  &ving  wheels  by  the  product  of  the  number  of  cogs  in  the  driven  wheels, 
and'the  quotient  will  be  the  number  of  revolutions  made  by  the  last  moved  part,  for  one 
of  the  first  moving  part     The  drum  wiU,  therefore,  make  49*2  revolutions  for  one  of 
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which,  multiplied  by  7,  the  mediiim  rerolatkMii  of  the  water  wheel 
per  minute,  will  give  344*4  rerolutions  of  the  drum  per  minute ;  as  the  diameter  of  the 
dbrum  it  three  feet,  the  circumference  will  be  9*42  feet,  which,  multiplied  by  344*4,  will 
ciye  3S44  feet,  the  velocity  of  the  beaters  or  switchers  on  the  drum  per  minute.  By 
rollowing  the  same  rule 

The  shakers  will  be  found  to  make        ...        5*42^ 
Hie  feeding  rollers,  quick  motion  ...       10*7        revolutions 

slow  motion  .        .        .        7*i  for  one  of 

The  upper  stone  of  the  iour  mill-        ...      26*6     '    the  water- 
The  chafil^utting  machine  .....      86*4  wheel. 

The  bone  mill  • '52  1 

Hie  opcratiTe  part  of  erecting  the  machine  was  done  by  a  Mr.  George  Millar,  now 
reaidingnear  Bagshot 

2551  a.  A  JUmr  mitt  for  a  pmitk  worikoutef  upon  a  new  and  improred  principle, 
(JIgi,  1142.  and  1143.)  has  lately  been  erected  at  the  Islington  parish  workhouse,  by 


War,  Otford  streM ;  and  as  it  b  admirably  calculated  for  the  pVirpdae  in  view,  and  may 
be  adopted  in  many  sihnlar  cases,  we  ha^e  deemed  it  well  worth  a  place  in  this  Supple- 
ment. It  consists  of  two  pairs  of  stones ;  one  pair  of  whidi  can  be  worked  separately 
liy  six  men,  or  both  together  by  twelve  men.  "Die  moving  power  is  a  crank  (Jtg.  1 1 43.), 
on  the  spindle  of  which  is  a  large  fly  wheel ;  and  beyond  which  is  a  pinion,  working 
into  a  spur  wheel  on  an  upright  shaft :  this  last  wheel  works  into  the  pinions  on  the 
spindles  that  set  the  stones  in  motion.  Either  of  the  pinions  is  of  course  easily  thrown 
out  of  gear  by  a  lever. 

There  is  a  hopper  (a,  a)  to  each  pair  of  stones,  and  one  governor  (6)  which,  by  means 
of  steel  yard  ban  (c^  c)  reaching  to  each  pair  of  stones,  regulates  their  motion.  Each 
pair  of  stones  grinds  a  bushel  and  a  half  of  wheat  ah  hour,  and  the  work  is  performed  in 
as  perfect  a  manner  as  by  any  water  mill  whatever.  There  is  a  bolting  machine, 
(see  2552.)  worked  by  a  crank  and  fly  wheel,  and  set  in  motion  by  four  men.  Tlie  ex- 
pense of  a  flour  mill  of  the  above  description  depends  chiefly  upon  the  size  of  the  burr 
stones ;  these  when  large  being  very  expensive.  The  improvements  in  this  machine 
are  the  invention  of  Mr.  Malpas,  the  foreman  at  Weir's  establishment,  a  very  intelligent 
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mechanic,  and  the  author  of  Tarious  impnnrements  on  the  implements  and  machinery 
manufactured  there,  which  do  him  the  higbeat  credit. 


H45» 


8088  0.  AfaU-dourngtOe-^tap  (fg.  1 144.)  has  lately  been  invented,  which  deserves  adop- 
tion wherever  double  gates  are  fiwtened  in  the  middle  by  a  bolt,  attached  to  the  lower  bar, 
and  entering  a  hole  in  a  stone  or  other  body  fixed  in  the  road.  This  gate-stopper  is 
formed  of  cast  iron,  and  is  sunk  in  the  ground  till  its  upper  surfSMse  is  level  with  the 
road,  its  lower  end  being  placed  on  a  stone  to  prevent  its  sinking  too  deep.  The  gate 
stop  has  an  ear  (a)  whidi  is  raised  up  when  the  gate  is  shut,  so  as  to  form  a  stopper  and 
a  hole  for  the  bolt ;  and  it  is  put  down  (6)  when  the  gate  is  open,  so  as  not  to  present 
an  obstruction  to  the  feet  of  horses.     Sold  by  Messrs.  Cottam  and  Hallen. 


7548  a.  The  pheoitnU^teder.  (  fig.  1145.)  This  ingenious' invention  is  manufactured 
of  iron  by  Messrs.  Cottam  and  Hallen,  and  seems  the  best  utensil  of  the  kind  that  we 
have  seen.  There  is  one  of  tin,  ligfiter  and  cheaper  (see  GanL  Mag.  voL  v.  p.  589.), 
9old  by  Messrs.  Bailey,  278.  High  Holbom,  and  by  Weir  in  Oifora  street,  but  it  is 
by  no  means  so  durable. 


THE  END. 
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